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MELFA Robot Seminar Curriculum <Basics>

Day 1 Day 2
Item Time Item Time
Opening Greetings (7) Review of previous day's lessons
Orientation (Inputting the program)
(1) Safety related laws 90 min. | (8) Practice (Actual machine operation) 75 min.
€ Industrial robot safety (video) € Individual command functions
¢ Safety Manual & Exercise 2
15 min. 15 min.
(2) Introduction to MELFA (9) Input/output signal specifications and
€ Device configuration, control power methods of use
¢ Operation panel, T/B
€ Jog operation, hand operation (10) Practice (Actual machine operation)
60 min. € Individual command functions 75 min.
(3) Moving the robot with jog operation & Exercise 3
(Actual machine operation)
€ Joint, Cartesian, Tool jog operation
€ Opening/closing the hand, etc.
Lunch Lunch
(4) Moving the robot with automatic (11) Practice (Actual machine operation)
operation € Individual command functions
€ Inputting a program with RT & Exercise 4 and 5
ToolBox3
@ Position teaching with T/B
@ Operation check with T/B
@ Automatic operation 1‘.|0 90 min.
min.
(5) Robot language
¢ MELFA-BASIC specifications
€ Constants, variables, common
variables, etc.
€ Program instructions
4 Each command functions
20 min. 20 min.
(6) Programming and teaching (12) T/B menus
& Exercise 1 (Actual machine operation)
€ Programming and inputting
@ Position teaching with T/B (13) Industrial robot mechanisms,
€ Confirming the registered position functions and control technology
data operation 110 (video) .
€ Automatic operation min. 90 min.

End

(14) Maintenance
& List of error codes
@ After-sales servicing

End (Presentation of Certification of
Completion)
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/\ Safety Precautions
Always read the following precautions and the separate “Safety
Manual” before starting use of the robot to learn the required
measures to be taken.
/

/\ CAUTION

/N\ CAUTION

/N WARNING

/N CAUTION

/\ DANGER

/N\ CAUTION

/N CAUTION

/N 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

For teaching 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

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

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

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

Establish a set signaling method to the related operators for starting work, and
follow this method.
Signaling 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



The points of the precautions given in the separate “Safety Manual” are given below.
Refer to the actual “Safety Manual” for details.

/\ DANGER

/N CAUTION
/N CAUTION

/N\ CAUTION
/\ CAUTION
/N CAUTION

/\ CAUTION

/MN\WARNING

/N\WARNING

/N CAUTION

/A\WARNING

N\ CAUTION

/N CAUTION

/N CAUTION

/N CAUTION

When automatic operation of the robot is performed using multiple control
devices (GOT, programmable controller, push—button switch), the interlocking of
operation rights of the devices, etc. must be designed by the customer.

Use the robot within the environment given in the specifications. Failure to do
so could lead to a drop or 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 instable 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.

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.

Indicate the operation state during robot operation. Failure to indicate the state
could lead to operators approaching the robot or to incorrect operation.

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.

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.

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



/\ WARNING

/N\ CAUTION

/N\ CAUTION

/\ DANGER

/\ DANGER

/\ DANGER

/\ DANGER

/\ DANGER

/\ CAUTION

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.

Do not stop the robot or apply emergency stop by turning the robot controller’s
main power OFF. If the robot controller 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 robot controller while rewriting the
internal information of the robot controller such as the program or parameters.
If the main power to the robot controller is turned off while in automatic
operation or rewriting the program or parameters, the internal information of the
robot controller may be damaged.

Do not connect the Handy GOT when using the GOT direct connection function
of this product. Failure to observe this may result in property damage or bodily
injury because the Handy GOT can automatically operate the robot regardless
of whether the operation rights are enabled or not.

Do not connect the Handy GOT to a programmable controller when using an iQ
Platform compatible product with the CR800—-R controller. Failure to observe
this may result in property damage or bodily injury because the Handy GOT can
automatically operate the robot regardless of whether the operation rights are
enabled or not.

Do not remove the SSCNET IIl cable while power is supplied to the multiple
CPU system or the servo amplifier. Do not look directly at light emitted from
the tip of SSCNET III connectors or SSCNET III cables of the Motion CPU or
the servo amplifier. Eye discomfort may be felt if exposed to the light.
(Reference: SSCNET IIl employs a Class 1 or equivalent light source as
specified in JIS C 6802 and IEC60825-1 (domestic standards in Japan).)

Do not remove the SSCNET III cable while power is supplied to the controller.
Do not look directly at light emitted from the tip of SSCNET IIl connectors or
SSCNET III cables. Eye discomfort may be felt if exposed to the light.
(Reference: SSCNET IIl employs a Class 1 or equivalent light source as
specified in JIS C 6802 and IEC60825-1 (domestic standards in Japan).)

Attach the cap to the SSCNET IIl connector after disconnecting the SSCNET
Il cable. If the cap is not attached, dirt or dust may adhere to the connector
pins, resulting in deterioration connector properties, and leading to malfunction.

Make sure there are no mistakes in the wiring. Connecting differently to the way
specified in the manual can result in errors, such as the emergency stop not
being released. In order to prevent errors occurring, please be sure to check
that all functions (such as the teaching box emergency stop, customer emer-
gency stop, and door switch) are working properly after the wiring setup is com-
pleted.



/N CAUTION

/\ CAUTION

Use the network equipments (personal computer, USB hub, LAN hub, etc)
confirmed by manufacturer. The thing unsuitable for the FA environment
(related with conformity, temperature or noise) exists in the equipments
connected to USB. When using network equipment, measures against the noise,
such as measures against EMI and the addition of the ferrite core, may be
necessary. Please fully confirm the operation by customer. Guarantee and
maintenance of the equipment on the market (usual office automation
equipment) cannot be performed.

To maintain the safety of the robot system against unauthorized access from
external devices via the network, take appropriate measures.

To maintain the safety against unauthorized access via the Internet, take mea-
sures such as installing a firewall.
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Safety
A. Related Laws

Work using a robot is designated as "Dangerous and Injurious Works".

B. Laws and Standards for Ensuring Safety

1 Manufacturer side: (Ministry of Economy, Trade and Industry) JIS "B8433" Manipulating Industrial
Robots - Safety

2 User side: (Ministry of Health, Labor and Welfare) Industrial Safety and Health Laws, Labor Safety
and Health Regulations

C. Special Safety and Health Training Curriculum (Ministry of Health, Labor and Welfare
Ministerial Notification No. 49)

The following two articles have been added to Article 17.

<Special training related to teaching of industrial robots, etc.>
Article 18
(1) Special training related to operations listed in the Safety and Health Provisions Article 36-31
shall be carried out with classroom training and practical training.
(2) The above mentioned classroom training shall follow the courses listed below. The scope listed
below shall be covered for the specified time.

(3) For the practical training in Section 1, the following courses shall be conducted for the specified
time or longer.

Course Scope Time
Basics of Industrial Robots Types of industrial robots, and functions and
; 2 hours
handling methods of each part
Basics of Industrial Robot Operation methods, such as teaching, risks of
Operations such as Teaching |operations such as teaching, coupling with 4 hours
related machines, etc.
Related Laws Laws, ordinances and related articles in Safety
. 1 hour
and Health Provisions

1. How to operate an industrial robot 1 hour
2. How to teach an industrial robot, etc. 2 hours

<Special training related to inspection of the industrial robot, etc.>
Article 19
(1) Special training related to the operations listed in Safety and Health Provisions Article 36-32
shall be carried out with classroom training and practical training.
(2) The above mentioned classroom training shall follow the courses listed below. The scope listed
below shall be covered for the specified time.

(3) For the practical training in Section 1, the following courses shall be conducted for the specified
time or longer.

Course Scope Time
Basics of Industrial Robots Types of industrial robots, control methods, drive
methods, structure, function and handling of each | 4 hours
part, types and characteristics of control parts

Basics of Industrial Robot Inspection, etc., methods, risks in inspection work,

) k : . 4 hours
Inspections, etc. etc., coupling with related machines, etc.
Related Laws Laws, ordinances and related articles in Safety 1 hour

and Health Provisions

1. How to operate an industrial robot 1 hour
2. How to inspect an industrial robot, etc. 3 hours

-



D. Matters excluded from industrial robot

1. Machine having a drive motor with a rated output of 80 watts or less (if machine has two or more
drive motor, the motor with the larger rated output)

2. Machine that repeats a simple operation of manipulator extension, vertical movement, left/right
movement or turning based on information from a fixed sequence control unit.

3. In addition to the machine listed in item 2 above, machine approved by the manager of the Ministry of
Health, Labor and Welfare's Labor Standards Bureau as a machine having a structure and
performance that will not pose a risk to the operator even if the said machine is touched.

E. Qualifications for Dangerous and Injurious Work

High
Qualification Duty Jurisdiction Work Type
Degree License Acquired | National, Prefectural | Crane, gas equipment, X-ray, boiler
of risk Skill training Completed | Bureau-designated Slinging, fork lift, high-pressure gas
course training agency
Special training | Completed | Place of business Electric, arc, grinding, robot
Low

F. Industrial Accidents Caused by Industrial Robots
All of the following fatal accidents were caused by people being crushed after entering the enclosure
while an industrial robot was operating.

At a plant where one industrial robot and four metal processing machines were surrounded by a
safety fence, the industrial robot started moving while the victim was measuring the product
inside the safety fence after it had been manufactured. The victim was crushed from behind
onto the product by the robot, which resulted in death by asphyxiation due to pressure on their
abdomen.

The victim was found in an automated line with their face in a coolant tank from where their
head had been pushed down from above by the tip of a manipulator. They died a month later in
hospital.

While the victim was dealing with machine trouble, the tray hand of an industrial robot which had
been on stand by above them fell. The victim died after being crushed between the tray hand
and tray.

An industrial robot stopped with an error, and the victim cleared the error by removing the
workpiece that the robot was grabbing. At that time, the robot started moving and the victim died
after their chest was crushed between the end of the robot manipulator and transfer table.

The victim entered the operating area without stopping an industrial robot that transfers pallets,
and died after their chest was crushed between the robot support column and the transfer
manipulator.

When the victim entered a robot operating area surrounded by a safety fence, they died after a
product holding guide at the tip of a manipulator holding a container swung round and crushed
the victim between the robot stand.

When the victim went under a 30cm gap in the fence of an industrial robot while the industrial
robot was automatically loading cargo onto a pallet, the manipulator that was holding the cargo
fell onto them and they died after their neck was crushed between the cargo and the floor.




A welding robot stopped due to an error. When the victim was fixing it, the manipulator
unexpectedly started to work and their chest was crushed. They died of asphyxiation.

The victim went under the manipulator of an industrial robot that transports workpieces
automatically which has an integrated NC lathe. They died after their neck was crushed by the
manipulator.

(Excerpts from item 1-1 by Safety Division, Industrial Safety and Health Department, Labor
Standards Bureau, Ministry of Health, Labor, and Welfare)



m Introduction

The FR Series and F Series robots are available in the following two types:

- First edition iQ Platform compatible type

- First edition Standalone type

This textbook explains the FR Series and F Series with iQ Platform compatible type and stand

alone type.

In the following pages, refer to the following logo marks, and read the page for the robot you are using.

FR Series F Series
Logo iQ Platform Standalone iQ Platform Standalone
compatible (D type) compatible (D type)
(R type) i (Q type) e
FR series ‘ O O
F series ‘ O O
i Platform O O
(FR/F series)
iQPlxtf nnnnn
(FR series) O
iQPhllfm'm
(F series) o
Standalone
(FR/F series) O O
Standalone
(F series) ‘ @)




iQ Platform compatible type (FR Series R type/F Series Q type)

This controller is compatible with "iQ Platform" that integrates each type of controller and
HMI, engineering environment, and network seamlessly. With the multi-CPU configuration,

compatibility with FA devices is enhanced, and elaborate control and information manage
ment can be performed quickly and easily.

[ ]
l Platform

FR Series: MELSEC iQ-R Series
h F Series: MELSEC Q Series

Slot in

;= = —- B

FR Series: Controller FR Series: Controller
F Series: Drive unit F Series: Drive unit

* When using an iQ Platform compatible type robot for the first time, a multi-CPU setup is ne
cessary.

The following are examples of how to set up multiple CPUs.

FR Series: Chapter 5 Input/Output Function 5.2 (4) PLC multi-CPU (GX-Works3) settings

F Series: Appendix 5 iQ Platform Compatible (MELSEC Q Series Compatible) Appendix 5.2
Setting Multi-CPU (Using GX Works2)

Standalone type (FR Series D type/F Series D type)
Cells can be built by using the robot controller as the main controller.

This type of robot is equipped with various types of interface as standard, and enables
users to build the best system for their application.

—— (1 Aes
e (i,

[y

Robot controller Robot controller



COMMON

Chapter 1 Introduction to MELFA
(1) Types of robot arms

The robot arms include:

1) Vertical articulated type, RV type
2) Horizontal articulated type, RH type

S ape
—

"' -

»

| :
~ ll' =
,— ) »

Vertical articulated type ~ Horizontal articulated type

RV type RH type
(2) Types of controllers and drive units
1) F Series controller (O/P: Operation Panel)
Standalone iQ Platform compatible
CR750-D CR750-Q

5/50/70F

With O/P With O/P
(Drive unit) (CPU)
CR751-D CR751-Q
No O/P No O/P
(Drive unit) (CPU)
CR760-D CR760-Q
(CPU)
With O/P for RV-3 With O/P for

(Drive unit) RV-35/50/70F

2) FR Series controller

(O/P: Operation Panel)

Standalone

iQ Platform compatible

CR800-D

Mmy: = =
e

No O/P

.
P
. - | =2 &

CR800-R

No O/P




COMMON

(3) Types of device connection cables

1) F Series connection cables
€ CR750/CR751 controller/drive unit connection cables

1) For motor power
2) For encoder signals
These two types of cables are available, and they connect robot arms with controller/drive

unit.

<For CR750 controller/drive unit>

——  For motor power —— —— For encoder signal —

<For CR751 controller/drive unit>
—  For motor power — —— For encoder signal —

@ CR760 controller connection cable
This manual omits explanations for the CR760 controller/drive unit.
For details, confirm with their individual manuals.

2) FR Series connection cables
4 CR800 controller connection cable
A single type of the CR800 controller connection cable is available.

<For CR800 controller>




Standalone
(FR/F series)

1.1 Standalone type device configuration

(1) F Series

Robot arm

(2) FR Series

Robot arm
Ge=
> e 3t
»

§T

=

i

T Jlﬁ

— Device connection cable —
‘For CR750 controller

aze

‘For CR751 controller

— Device connection cable —
‘For CR800 controller

Controller

‘CR750-D

‘CR751-D

Controller

‘CR800-D

mw: = =--
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‘ 1 Platform ‘

(F series)

1.2 iQ Platform compatible type device configuration
(1) CR750/CR751 drive unit (F Series)
a) Standard device configuration

—— Robotarm ——— PLC unit (MELSEC Q Series)
o 1—( a Controller
;\“] F’: " Robot CPU unit (Note 1)
| L J Q172DRCPU
0/

/A, Dort remove s comeca 2
— Device connection cable -

- For CR750 drive unit
Battery unit

— ,
— &
—
O Note 2) Do not remove

- For CR751 drive unit R, Drive unit ~ ——____Nebatteryunt

©) Q -CR750 drive unit
4

*CR760 drive unit

-CR751 drive unit

Note 1) The same type of robot CPU module is used for both robot arm types.
The CPU is mounted on the PLC unit (base board, power module, PLC CPU required)
prepared by the user.



.
1 Platform

(F series)

b) CPU unit connection cable types

The following types of connection cables are used. (These are dedicated for the robot.)
Use this cable to connect the robot CPU unit and drive unit.

(1) | TU cable For T/B and operation panel signals
(2) | DISP cable For T/B data transmission
(3) | EMI cable For emergency stop signal

(4) | SSCNET Ill cable | For servo amplifier control

———li

c) Connection with CR750/CR751 drive units

Robot CPU unit

CR751 drive unit

(3) EM cable

CNDISP

CON3 ‘ OPT

| (4) SSCNET Iil cable

S
CR750 drive unit ;

Cable connection between the robot CPU unit and the CR750/751 drive units
For details, refer to d) Example connection with CR750 drive unit and e) Example of connection
with CR751 drive unit.

-10-
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(F series)

d) Example of connection with CR750 drive unit

Rear view of drive unit

* The image shows an example of drive units.

Enlarge
Q
o Robot CPU system
*1) Robot CPU
; module
DCOUT  CNDISP CON3 OPT Robot dedicated EMI cable EMI

BMUTWMP o

o *1)
Grounding
terminal

SSCNET lIl cable

MR-J3BUS1OM-A

DISP L'F
2G-EMICBLIOM Ve
PLC power .. - -
module 4-,—-||-_' ] .
o - -

*1)
EMI cable "\ Robot dedicated DISP cable
2Q-DISPCBL10M

DISP cable

*1)
TU cable \Robot dedicated TU cable
2Q-TUCBL10M

AN e

. . . Ferrite core
*1) Grounding the cable and attaching the ferrite core

For TU cables, DISP cables, and EMI cables, strip off the sheath of the cable, and connect the exposed metal blade section to the earth terminal on the
rear of the drive unit.

; . s . Grounding clamp
Attach a ferrite core (included) to the TU cable within 500mm of where it is connected. (cable clamp accessory)

\ }‘ " \ - @
Drive unit side '— -a asssas
Sheath Sheath

20 to 30mm ) ! { J‘ \Ferrite core
Metal blade section 150 to 200mm  500mm or less

-11-
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1 Platform

(F series)

e) Example of connection with CR751 drive unit

Front view of drive unit

* The image shows an example of drive units.

l

Robot CPU system
*1) Robot CPU
Robot dedicated EMI cable _EMI module DISP I/F

2Q-EMIGBL10M /

A 2 '

Enlarge

DCO\UT CND}SP C?NB CiPT

¢ =
DOOUT NP 60M3 Iﬂ ] AN PLC base
@ i ) 1 L‘ wye | modue
R ;—J Grounding
terminal CN1 1)
[\ Robot dedicated DISP cable
EMI cable / SSCNET Il cable 2Q-DISPGBL 10M
| A MR-J3BUS10M-A
DISP cable *1)
/ IRobot dedicated TU cable
TU cable d 2Q-TUCBL10M

———

. . ; Ferrite core
*1) Grounding the cable and attaching the ferrite core
With the TU cable, DISP cable and EMI cable, the metal blade section exposed by peeling the sheath is grounded to the grounding terminal on the front of
the drive unit.
Attach a ferrite core (included) to the TU cable within 500mm of where it is connected.

Grounding clamp
(cable clamp accessory)

\ \ Drive unit sidel:h-rli - @ eacasasa

Sheath 20 to 30mm Sheath
Metal blade section

1\ > ‘! Ferrite core
150 to 200mm  500mm or less

-12-
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(FR series)

(2) CR800 controller (FR Series)

a) Standard configuration

Robot arm ——

r Device connection cable

-For CR800 controller

PLC unit (MELSEC iQ-R Series)

Controller

Robot CPU unit (Note 1)
R16RTCPU

;= =

Note 1) The same type of robot CPU module is used for both robot arm types.
The CPU is mounted on the PLC unit (base board, power module, PLC CPU required)
prepared by the user.

b) CPU unit connection cable types

Only one type of connection cable is available (robot dedicated).
Connects the robot CPU unit and robot controller.

(1)

SSCNET Ill cable

For servo amplifier control

=———lih

-13-
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‘ (FR series) ‘

c) Connection with CR800 controller

Robot CPU unit

CR800 controller

CN1 connector

| (1) SSCNET Ill cable |

Cable connection between robot CPU unit and CR800 controller

-14-



F series

1.3 Power cable connection terminals
(1) CR750 controller/drive unit (F Series)

Controller/drive unit

AC IN terminal block

B

For single-phase For single-phase/3-phase
L1 L2 : L1 L2 L3 L1 L2 L3

\ =

AC IN terminal block
Remove the power terminal
block cover.

Groundina Primary power : 3-phase primary Single-phase

power primary power

Attach the primary power cable to the terminal block with the
fixing screw.
Screw size: M4

- T Solderless terminal: ¢8 or less
Recommended product: 2-M4
(J.S.T. Mfg. Co., Ltd.)
Wire size: AWG #14(2mm?)/M4 screw

Note) When screwing the power cable onto the AC IN terminal block, hold down the
solderless terminal so it does not turn. The partition between the AC IN terminal
block terminals could break if force is applied.

— Primary voltage specifications

‘RH-3FHR Series: Single-phase 180 to 253VAC

‘RH-6FH Series: Single-phase 180 to 253VAC

‘RH-12FH/20FH Series: 3-phase 180 to 253VAC, or single-phase 207 to 253VAC
‘RV-2F Series: Single-phase 180 to 253VAC

‘RV-4F Series: Single-phase 180 to 253VAC

‘RV-7F/13F/20F Series: 3-phase 180 to 253VAC, or single-phase 207 to 253VAC
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(2) CR751 controller/drive unit (F Series)

&Caution

Provide an earth leakage breaker (prepared by user) on the primary power of the
controller/drive unit as protection against leakage currents.

Controller

3-phase
AC200V

Single-
phase

. [ * The controller in the

image is an example.

Primary side

Ground connection

Groiuind connection

A b= i Au N connector  SCTEW Au 1y connector
Note 2) of FFEF ¢ =El=]) ¢ o[(clcl=]e
Earth leakage 1
breaker (NV) = 123 — 123

Prc
ter

A i’: -—
lﬂ“ Protective grounding
PHEST terminal (PE)

(FE)

Secondary side

Included ACIN
connector or power
cable

Note 1) A crimping tool is recommended to connect included ACIN connectors. (Soldering is
acceptable)
Recommended crimping tool: 234171-1 (Tyco Electronics)

Note 2) The earth leakage breaker is prepared by the user. Make sure to use terminal covers.

— Primary voltage specifications

‘RH-3FH/3FHR Series: Single-phase 180 to 253VAC

-‘RH-6FH Series: Single-phase 180 to 253VAC

‘RH-12FH/20FH Series: 3-phase 180 to 253VAC, or single-phase 207 to 253VAC
‘RV-2F Series: Single-phase 180 to 253VAC

‘RV-4F Series: Single-phase 180 to 253VAC

-RV-7F/13F/20F Series: 3-phase 180 to 253VAC, or single-phase 207 to 253VAC

The earth leakage breaker, primary power supply connection cable and earth cable are to be prepared
by the customer.

Component name

Specifications

Earth leakage breaker
(recommended)

Single-phase: NV30FAU-2P-10A-AC100-240V-30mA
(terminal cover: TCS-05FA2)
3-phase: NV30FAU-3P-10A-AC100-240V-30mA
(terminal cover: TCS-05FA3)

Primary power supply
connection cable

AWG #14 (2 mm?) or more

Primary power supply earth
cable

AWG #12 (3.5mm?) or more
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(3) CR800 controller (FR Series)

&Caution Provide an earth leakage breaker (prepared by user) on the primary power of the
controller/drive unit as protection against leakage currents.

3-oh Single-
-Cp ase phase Back of the controller
AC200V AC200V F .
Primary side @m
© -
Note 1) = —G
Earth leakage . ACIN cable AC IN connector
breaker (NV) — (included) PE (protectlve
— grounding) terminal
. ; y @ M4 screw
econdary side
L N
[ Earth cable

P E

Note 1) Make sure to install terminal covers to use the earth leakage breakers.

Primary voltage specifications
‘RV-2FR/4FR/7FR Series: Single-phase 200 to 230VAC

-RH-3FRH/3FRHR/6FRH/12FRH/20FRH Series: Single-phase 200 to 230VAC
‘RV-13FR/20FR/7FRLL Series: Single-phase 230VAC/3-phase 200 to 230VAC

The earth leakage breaker, primary power supply connection cable and earth cable are to be prepared
by the customer.

Component name Specifications
Earth leakage breaker Single-phase: NV30FAU-2P-10A-AC100-240V-30mA
(recommended) (terminal cover: TCS-05FA2)

3-phase: NV30FAU-3P-10A-AC100-240V-30mA
(terminal cover: TCS-05FA3)

Primary power supply connection | AWG #14 (2 mm?) or more
cable

Earth cable AWG #14 (2 mm?) or more
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1.4 Connecting the emergency stop

Two circuits for the emergency stop input are provided on the "dedicated input/output” terminal
connector on the controller/drive unit. An example of the safety measures is given below. Refer to these
drawings and provide safety measures. The drawings show the normal state with no emergency stop.

(1) CR750 controller/drive unit (F Series)

<Wiring example> Connect the peripheral device's emergency stop switch.
The power in the controller/drive unit is used for the emergency stop detection power.
<Emergency stop operation>
When the emergency stop switch on the peripheral device is pressed, emergency stop is

also applied on the robot. Emergency stop switch
(2-contact type)

1
CNUSRI1/CNUSR12 ) - Peripheral device

Stop button & - EﬂJil_l
C Ot :
H Q 5
6
0
8

Internal power 24V

*7) _| ' 2 Short circuit
3

O/P Emergency

*

3) Short circuit
T/B Emergency
Stop button

*5)

Safety fence door

B g P Py :]: Door switch input
| | d 9
[a]
|_‘ o 10
Fre NS Enabling
device —E—Q Q—|
*8) *6)
T
13
Safety relay 14 } Emergency stop output
11 *1) Each terminal is a dual system with the
12 } Mode same pin numbers assigned to each
Internal emergency output connector CNUSR11 and CNUSR12.
stop circuit Both systems must always be connected.
*2) *2) The connector CNUSR2 has two terminals,
CNUSR2 -
) and indicates that there are two systems.
16/17 (16/17 indicate that there are two terminals:
41/42 }ELioLt pin No. 16 and pin No. 17.)
P Both systems must always be connected.

*3) Indicates the T/B emergency stop button connected to the controller/drive unit.

*4) Emergency stop input detection relay

*5) The door switch input must be Close (door closed) to start automatic operation.

*6) Regardless of the door switch input state, the enabling device input must be Close (ON) to release the brakes.
*7) Indicates the emergency stop button on the controller/drive unit's operation panel. (Only on specifications with

operation panel.)
*8) The emergency stop input detection relay is used to control the safety relay in the controller/drive unit. When the
emergency stop input detection relay turns OFF, an emergency stop is detected and the safety relay turns OFF.
1

25
CNUSR11/ User wiring connector CNUSR2
12 connect AW Serewdriver connect | | [Fooooooe=
‘ Cable fixing .
: ] Solderin

Connector fixing ;,/ screw ’ U

screws B/ 50 26

(2 places) \ Cable insertion hole 3mm

Tmm Connection
Connection cable cable
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(2) CR751 controller/drive unit (F Series)

<Wiring example> Connect the peripheral device's emergency stop switch.

The power in the controller/drive unit is used for the emergency stop detection power.

<Emergency stop operation>

When the emergency stop switch on the peripheral device is pressed, emergency stop is

also applied on the robot.

Controller

Internal power 24V

*1)

CNUSRI

Emergency stop switch
(2-contact type)

Q Peripheral device

CNUSR1/2
connector

25

*2) 2 1/ 6
/B —I ' 26/31 Short circuit
Emergency - H
Stop button 2/ 1 |
%) 3) |owa [ L |
3/ 8
28/33 Short circuit
I 4/ 9 — 4) Safety fence door
P oy 29/34 IDoor switch input
——a
5/10 o
’—‘ o 30/35
device —E—Q Q—I
*6) *5) |_|_|
20/19
Safety relay 45/44 } Emergency stop output
18717 JMode 1) CNUSRI/2 each has two terminals,
43/42 LT output indicating that it has two systems.
Internal emergency Both systems must always be connected.
stop circuit *2) Indicates the T/B emergency stop button
*1) connected to the controller/drive unit.
CNUSR? *3) Emergency stop input detection relay
16/17 *4) The door switch input must be Close (door
41/42 } Error closed) to start automatic operation.
output

*5) Regardless of the door switch input state, the enabling device input must be Close (ON) to release the brakes.
*6) The emergency stop input detection relay is used to control the safety relay in the controller/drive unit. When the
emergency stop input detection relay turns OFF, an emergency stop is detected and the safety relay turns OFF.

COO0OO0OO0O0O0O000 o

:OQOQQOQOQQO?

]
I

3mm

Soldering H
50

Connection cable
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(3) CR800 controller (FR Series)

<Wiring example> Connect the peripheral device's emergency stop switch.
The power in the controller is used for the emergency stop detection power.
<Emergency stop operation>
When the emergency stop switch on the peripheral device is pressed, emergency stop is

also applied on the robot.

Emergency stop switch

+24V

T/B Emergency Stop button

% *2) ﬁ Internal power 24V
+33V !

+24V
+3.3V

(2-contact type)

*1 )
CNUSRT11
14/7

_%:I—

szat:|

V
+3 .svﬁiz_l
-

Internal emergency L
stop circuit

ega

+33V

51

E:} Peripheral device

., LT

Safety fence door

3V —% 24V , o
* 13/61 Door switch input

29;-'22;5

30/23

Mode selector

switch input

v 12/5
28/21]

} Emergency stop output

} Mode output

} Error output

*1) CNUSR11 each has two terminals, indicating that it has two systems. Both systems must always be connected.
*2) Indicates the T/B emergency stop button connected to the controller.

CNUSR11 Lever
connector

Flathead
screwdriver

User wiring connector

Cable insertion hole

-20-




COMMON
1.5 Mode Switching

CR751 controller/drive units, and CR800 controllers do not have operation panels.

For mode switching (during teaching/during automatic operation), use the robot when the emergency
stop switch, door switch, and mode selector switch prepared by the user is connected.

For details, refer to the separate "INSTRUCTION MANUAL Controller setup, basic operation, and
maintenance".

<Operation rights (controller mode)>
AUTOMATIC (during automatic operation) Operation from external devices is available.
Operations requiring operation rights from the T/B
are not possible. To connect with external devices,
set parameters for operation rights.
For details of the AUTOMATIC mode, refer to the
separate "INSTRUCTION MANUAL Detailed
explanations of functions and operations".
MANUAL (during teaching) When the T/B is enabled, only the operation from the T/B is enabled.
Operations requiring operation rights from external devices are not
possible.

(1) Mode selector switch connection (CR751 controller/drive unit) (F Series)

MODE °
MANUAI..m AuTOMATIC %E -
1 )
l\‘EI °
I CNUSR1
Mode selector switch
(provided by customer)
Reference model: HA1K-2C2A (manufacturer: IDEC)
Connect switch contacts to the pins as shown below.
Pin numbers and functions (connector: CNUSR1) Switch mode Nete 1)
Pin number Function MANUAL AUTOMATIC
49 Key input 1st system
24 Key input 1st system Open Close
power supply
+24V
50 Key input 2nd system
25 Key input 2nd system Open Close
power supply
+24V

Note 1) When both pin numbers 49 and 24 or pin numbers 50 and 25 are open or closed at the same
time, the mode switches. If the input status between two systems are different, the error HO044
(operation panel mode key line fault) occurs.

[Caution] In the customer's system, do not ground the + side of 24V power supply prepared by the
customer for input/output (related with emergency stop and parallel input/output) to connect
to the controller/drive unit.

Connecting the devices to the controller/drive unit with the + side grounded will cause a
malfunction in the controller/drive unit.
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(2) Mode selector switch input connection (CR800 controller) (FR Series)

MODE e
MANUAI._ m ﬁ\UTOMATIC
@®@e
/ 1o000000000000000
7 * The image shows an example.
/ CNUSR11 connector
Mode selector switch

(provided by customer)
Reference model: HA1K-2C2A (manufacturer: IDEC)

Connect switch contacts to the pins as shown below.

Pin numbers and functions (connector: CNUSR11) Switch mode Note 1)
Pin number Function MANUAL AUTOMATIC

21 Key input 1st system

5 Key input 1st system Open Close
power supply
+24\

28 Key input 2nd system

12 Key input 2nd system Open Close
power supply
+24V

Note 1) When both pin numbers 21 and 5 or pin numbers 28 and 12 are open or closed at the same
time, the mode switches.
If the input status between two systems are different, the error H0044 (operation panel mode
key line fault) occurs.

[Caution] The emergency stop circuit inside the controller is a redundant (duplicated) configuration.
Make sure to connect each contact to the connector pins as follows and wire it so that it is
duplicated using the two point type switch for the emergency stop switch. If only a single
side pin is connected, errors cannot be canceled.
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1.6 Turning the control power ON
(1) CR750/CR751 controller/drive unit (F Series)

The primary voltage specifications differ according to the type of controller/drive unit.
After wiring the primary power, turn the controller/drive unit's control power ON.

The position of the power switch differs according to the controller/drive unit.

[Caution] For the iQ Platform compatible type, turn ON the drive unit power supply switch, then turn
ON the robot CPU system power supply ON. (they can be turned ON simultaneously)
* Turning ON the drive unit power supply only will not turn on LEDs on the operation
panel.

a) CR750 controller/drive unit

<Confirmation of status>

The LED on the operation panel will turn ON approximately 15 seconds after the switch is turned
ON.

* When the operation starts normally, the speed ("0.100") appears at the STATUS NUMBER field.

STATUS NUMBER

9 <>

HNG DISP DOWN UP
-

Power switch

Y8

11owe72. |

SVOON SVOOFF START STOP RESET END
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b) CR751 controller/drive unit

<Confirmation of status>
The CHARGE lamp on the front of the controller/drive unit turns ON approximately 15 seconds

after the switch is turned ON.

Note) The figure shows an
example of the connection
to a single-phase power

supply.

CHARGE lamp

Earth leakage

breaker CR751-D

CNUSR1

* The figure shows a standalone controller.
The iQ Platform compatible type drive units
operate in the same way.

-24-



FR series

(2) CR800 controller (FR Series)

When the primary power supply wiring is complete, turn ON the control power supply for the
controller.
Turn the power supply ON/OFF using the earth leakage breaker switch installed outside the unit.

Single-
3-phase phase
AC200V AC200V

&—‘ Switch
M Controller

[ |1 [
Earth leakage ;/S ﬁ‘@ R
breaker (NV) { i e

4 CR800-D controller (standalone type)

1) Turn the earth leakage breaker switch ON to turn ON the power.
2) The POWER lamp turns on, and the control power supply turns on.

€ CR800-R controller (iQ Platform compatible type)
1) Turn the earth leakage breaker switch ON to turn ON the controller.
2) The POWER lamp turns on, and the control power supply turns on.
3) Turn the robot CPU system power ON.

5 HAND
ower lamp FUSE
\ o L
POWER ﬂ LReaDY [
AUTO ERROR C©
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1.7 Turning the control power OFF
The procedures for turning the power OFF are explained below.
(1) CR750/CR751 controller/drive unit (F Series)

1) Confirm that the robot is stopped
If the robot is operating, press the [STOP] switch on the operation panel or teaching box and
stop the robot.
During teaching, the servo can be turned OFF or stopped by releasing the teaching box
ENABLE switch.

2) Close the program file (when editing the program or performing teaching)
Press the [F4] key (Close) on the teaching box.

[Caution] If file is not closed the program will not be saved and the edited details will be
invalidated.

3) Turn the servo power OFF
Press the [SVO OFF] button on the operation panel.
Servo OFF operations do not require operation rights, therefore the servo can be turned OFF
at any time by pressing the [SVO OFF] button.

4) Turn the control power switch OFF

[Caution] For the iQ Platform compatible type, turn the robot CPU system power OFF and
turn the drive unit power switch OFF.

Teaching box

<PROGRAM> 1 50%

1 Mov P10+P2
2 Mvs P10

3 Dly 0.3
4 EHClose 1, 100, 100

orec cravce Kb

— Operation panel (O/P) Power switch
<CR750> <CR751> Note)

CHNG DISP DOWN

':]@ﬂlll

SVOON SVOOFF START STOP RESET END

Power OF

Note) This photo is an example of a user-prepared leakage breaker.
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(2) CR800 controller (FR Series)

1) Confirm that the robot is stopped
If the robot is operating, press the [STOP] switch on the teaching box and stop the robot.
During teaching, the servo can be turned OFF or stopped by releasing the teaching box
ENABLE switch.

2) Close the program file (when editing the program or performing teaching)
Press the [F4] key (Close) on the teaching box.

[Caution] If file is not closed the program will not be saved and the edited details will be
invalidated.

3) Turn the servo power OFF
Press the [F2] key ("SV. OFF") on the teaching box.
When the function "SV. OFF" is not displayed, press the [FUNCTION] key and switch the
function menu display area.

4) Turn the control power switch OFF

[Caution] For the iQ Platform compatible type, turn the robot CPU system power OFF,
turn the earth leakage breaker power switch OFF.

Teaching box

<{PROGRAM> 1 50%

1 Mov P10+P2
l 2 Mvs P10

3 Dly 0.3
4 EHClose 1, 100, 100

[ Y 123

b e ¥ 2
|| POWER - ENABLE SERVO ~ ERROR

.‘;H‘_‘FZ‘ iraHHi

Teaching box Power switch

{OPERATION> 10%

PROGRAM NAME: STEP:
PRG2 00001

Auto

STATUS:STOP MODE: CONT.
START| cvcLE [PPSR RESET JCHOOSERS

Switch using
FUNCTION ﬂ the [FUNCTION] key

<OPERATION> 10%

PROGRAM NAME:  STEP:
PRG2 00001

Power OFF

Auto

Note) This photo is an example of a user-prepared
leakage breaker.

STATUS:STOP
SV.ON | SV.OFF |(lP4s]

MODE: GONT.
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1.8 Names and functions of CR750 controller/drive unit operation panel (O/P) parts

| : -
) 5 ° © FOWER] o o]
T ) » D]
1)
EEEEE OO0 -
000000
| 0 .

Enlarged view of operation panel O/P

9O/ @O

SVOON ' SVOOFF ' START . STOP ' RESET . END

Note) The CR751 controller/drive unit does not have an operation panel.

1) Interface cover
The standalone type (F-D Series) controller is equipped with a USB interface for connection
with a personal computer and a backup battery.
These are not provided on the iQ Platform compatible type (F-Q Series) drive unit.

2) T/B connection connector
Connect the teaching box with this connector.

3) MODE selection switch
This selection switch enables the robot operation.
Operation can be switched from the teaching box, operation panel or external switch.

4) Emergency stop switch (EMG.STOP)
Press this switch to immediately stop the robot. (The servo power turns OFF.)
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5) STATUS NUMBER display
The status such as program No., error No., line No. or speed is displayed.
Symbols of the simple display used to show alphabetic characters are shown below.

"Rb c'd EF LITH

JJKELLMnNnODPPQqR’-
1
L

S,—T U"V W"X Y V4
AN SN P ATTRRTEARNTRR- |

6) CHANGING DISPLAY (CHNG DISP)
The display menu (STATUS NUMBER display) is alternated in the order of program No., line
No. and speed.

7) UP/DOWN button
Use these buttons to select the program No. and increase/decrease the speed on the display
menu (STATUS NUMBER display).

8) SVO ON button
Press to turn the servomotor power ON.

9) SVO OFF button
Press to turn the servomotor power OFF.

10) START button
Press to start the program. (Repeat operation will start.)

11) STOP button
Press to decelerate the robot to a stop. Press the START button to continue operation.
(The servo power will not turn OFF.)

12) RESET button
Press this to reset the currently occurring error.
The active program (program that was interrupted) will be reset and the program will return to the
head.

13) END button
When this button is pressed, the program end (END) instruction is executed and the program
stops.
Use this button to stop the robot operation after one cycle. (Repeat operation will not take place.)
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1.9 Names and functions of teaching box (T/B) parts

Function menu display area

Rear face of T/B

| | I -
| 5 JEL | 'E “"n

mE'_"j-
B2 ED

»mll

1) T/B ENABLE switch
This switch selects the ENABLE/DISABLE state for operations using the teaching box.

2) EMG.STOP switch (Emergency stop)
This switch instantaneously stops the robot. (Turns the servo power OFF.)

3) STOP key
This switch decelerates the robot to a stop. Press the START button to start operation.
(The servo power does not turn OFF.)

4) Display panel
The teaching box's operation status is displayed on this panel.

5) Status indicator

These indicators show the teaching box and robot status.
(Power, Enable/Disable, servo status, current error)

6) IIF1II IIF2II IIF3II IIF4II keys
Press these keys to execute the functions indicated on the function menu display.

7) FUNCTION key
This key switches the function on each menu. The functions that can be executed are displayed at
the bottom of the screen.

8) SERVO key
The robot servo power is supplied if this key is pressed while the Enable switch is held down.
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9) MONITOR key

When this key is pressed, the monitor mode is enabled and the monitor menu appears.
The previous screen appears when this key is pressed again.

10) EXE key
Press this key to execute the input operation.

11) RESET key
Press this key to reset the current error.
12) Enable switch

This switch is the 3-position switch on the back of the teaching box. To carry out operations such
as jog operation and step execution, turn on TB ENABLE and ensure the servo status is set to ON.
Holding the switch lightly, perform a servo ON operation.

Additionally, during operation (servo ON), releasing this switch or holding it forcefully (pushing)
will turn the servo OFF, and the robot in operation will suddenly stop.

When the servo is OFF after an emergency stop or servo OFF operation, holding this switch

alone will not turn ON the servo. Try holding this switch lightly again, and carry out a servo ON
operation.

<ENABLE switch (3-position switch) operation>

ENABLE Servo ON Servo status
ENABLE switch switch operation
' | Position 1
1
1) @ g OFF Not available Servo OFF
Position 2
]
2) ON Available Servo ON
available
Position 3
]
3) g OFF Not available | Servo OFF
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Jog operation is an operation that uses a teaching box to manually move a robot.
The following describes three commonly used modes.

1.10 Jog operation

(1) Joint jog mode
In this method, the robot operates by articulated axes. Each axis moves independently.

J2 axis
— +
i
e
J1 axis
— +
>
J3 axis 'E!n
13 {

(2) XYZ jog mode
The robot control points move using world coordinates.

XYZ use mm units and operate in straight lines using XYZ coordinates while maintaining the
posture of the flange surface.

[Caution] The world coordinate system and the base coordinate system correspond to factory
default.

+z
+Zz

-

+Z
A
& =
End axis L | Cartesian
—X —X i coordinate
system origin
+Y
+X

—Z
* The A axis, B axis, and C axis are angular
units and change the direction of the flange

* The C axis is an angular unit and

changes its direction by changing
surface while maintaining the control point the end axis.

position.
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(3) Tool jog mode

The robot control points move using TOOL coordinates.
XYZ use mm units and operate in straight lines using TOOL coordinates while maintaining posture
of the flange surface.

* The A axis, B axis, and C axis are angular
units and change the direction of the flange
surface while maintaining the control point
position.

+Z
A

S

End axis Tool s
coordinate origin | mca |
_Y I
+Y ¢ v
+X —CQWJ+C P A

* The C axis is an angular unit and
changes its direction by changing
the end axis.
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(4) Selecting the jog mode

{CURRENT> JOINT LOW M1 TO

J1: +0.00 Jo: +0.00
J2: +0.00 J6: +0.00
J3: +90.00 :

J4: +0.00

TooL T

7 [F2

Corresponding function key

N\

1) Displaying the JOG screen <CURRENT{ JOINT) 100% P1 BO
The JOG screen shown on the right appears J1: +0. Jo: +0.00
W 'ont app g2 +000  J6  +0.00
when the [JOG] key is pressed. J3: +90.00 : _
The robot's current position, JOG mode and J4: +0.00 : <Un|t. deg
speed, etc., are displayed.
rooL

2) Selecting the joint jog mode

When the function key corresponding to the "Joint" is pressed, "Joint" appears at the top of the screen.
(Above screen)

3) Selecting the Cartesian jog mode (CURRENTY XYZ 100% P1 BO
When the function key corresponding to the X: +59§a&-&) A +179.97
" P " ian" Y: -48.71 B: +89.88
Cartesian" is pressed, "Cartesian" appears at 70 480776 C: +17992 Unit: mm
the top of the screen. L1: L2: )
FLi: 00000007  FL2: 00000000\ _ 9€9

400

. . N\
4) Selecting the tool jog mode <CURRENT>( TOOL %00% P1 BO
When the function key corresponding to the X: 4595 A +179.97
"Tool" is pressed, "Tool" appears at the top of Y -48.71 B: +89.88
the screen. L%E +807.76 LC2). +179.97Unit: mm

FL1: 00000007 FL2: 00000000 deg

106

-34-



COMMON

(5) Speed setting

<Setting the jog operation speed>

When carrying out jog operations, set a slow speed and check the operation before gradually increasing
speed.

Keep your eye on the robot.

1) Increasing the speed
The displayed speed value increases when the
[OVRD 7] key is pressed.

2) Decreasing the speed
The displayed speed value decreases when the

[OVRD !] key is pressed.

* The speed can be set in the range of Low to 100%.

P —
Low | High | 3% | 5% | 10% | 30% | 50% | 70% | 100% j?_URREé“g; JOINEJ Low M1Jro
< [OVRD V] key [OVRD Tl key — J2. 4000  J6 +0.00
J3: +90.00 :
. . , J4:  +0.00 ;
/ Low and High are for inching feed. The robot will move a sm
amount each time the axis key is pressed. P
The amount of movement is set by the following parameters. <CURRENT> JOI'\(‘ 100% 'V”)TO
The settings values can be changed as required. j; 18;88 jeg +0.00
J3: +90.00
Parameter name J4:  +0.00
JOGJSP: Jointjog XYZ | TOOL |pjejey 3-XYZ [ CYLINDER [d

JOGPSP: XYZ jog
(For details of the parameters above, refer to "Appendix 7:

\Frequentlv Used Parameters, Jog setting"). /
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The joint jog mode operation is explained as an example of the jog operation.
When operating the robot in other jog modes, refer to "(4) Selecting the jog mode" and switch the jog
mode.

(6) Operation method

SERVD ERROR

Enable switch

B E’ﬂ”
%‘ﬂ

<Movement with joint jog mode>

2) Hold the ENABLE switch on the rear of the teaching box.
Carry out the following operations while holding the ENABLE switch.

3) Press the [SERVO] key on the front side and turn the servo power ON.

4) Press the [JOG] key and enter the joint jog mode.
If other jog modes are displayed, press the [F1] key.

5) Set the robot operation speed.

6) Press the [-X] key and [+X] key for the axes to move.
(For the J1 axis, [-X(J1)] key and [+X(J1)] key)
The robot's J1 axis moves in the minus or plus directions only while the keys are pressed.
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1.11 Operating the hand
(1) Pneumatic hand
The hand is opened and closed from the teaching box. (Check the relation of the hand and taught
position.)
Use the [HAND] key and JOG operation key.
HAND 1 to HAND 6 can be opened and closed.

SERVO  ERROR

F3 ‘ F4 |
‘ . | ’ 9 <Hand> screen
oma| (B B GEE CHANDS  =C.HAND1 _ =Z.HAND4
— am +B:HAND2  =Y:HANDS
“Yun [ #¥ 0k HAND 5 +A:HAND3  ==X:HAND6
- G o)y 76543210 76543210

OUT-900 (I M M W IN-900 [[TTT[I]]

B HAND? |

Monitor the hand signal status.

<Hand> screen
OUT-900: Indicates the signal output to the solenoid valve for hand control.
IN-900: Indicates the hand open/close sensor status.
Furthermore, these signals are assigned to signal wires (GR1, GR2 connectors) installed in the
robot arm in advance. These signals are enabled by connecting solenoid valves and hand
Sensors.

1) Hand open/close operation: Press the [HAND] key. The <HAND> screen will appear.
2) With the <Hand> screen displayed, press the JOG operation key to open and close the hand.

. OUT-900 to OUT-907 1 6 5 4 3 2 1 0
- Opening hand 1
Press the [+C(J6)] key. Open/Close Close|Open|Close|Open|Close|Open|Close|Open
Hand No. 4 3 2 1
- Closing hand 1
Press the [—C(JG)] key. IN-900 to IN-907 1 6 5 4 3 2 1 0
Input signal No. 907 | 906 | 905 | 904 | 903 | 902 | 901 | 900

Opening and closing hands 2 to 6

- Hand 2 opens when the [+B(J5)] key is pressed, and closes when the [-B(J5
- Hand 3 opens when the [+A(J4)] key is pressed, and closes when the [-A(J4
- Hand 4 opens when the [+Z(J3)] key is pressed, and closes when the [-Z(J3)] key is pressed.
- Hand 5 opens when the [+Y(J2)] key is pressed, and closes when the [-Y(J2)] key is pressed.
- Hand 6 opens when the [+X(J1)] key is pressed, and closes when the [-X(J1)] key is pressed.

] key is pressed.
] key is pressed.

—~ o~ P~ o~
~— N— ' ~—

[Caution] For double solenoids, hand numbers are 1 to 4; and for single solenoids, 1 to 8.

If error CO032 occurs at the open/close operations of the pneumatic hand, the sink

&C aution type/source type of the solenoid valve have not been set. After clearing the error, set the
parameter HIOTYPE.
For parameters, refer to "Appendix 7: Frequently Used Parameters, Hand input/output type".
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The hand is opened and closed from the teaching box. (Check the relation of the hand and taught

(2) Electric operated hand

position.)

Press the [HAND] key to control the hand. The <Electric Operated Hand Operation> screen will
appear.

To operate the electrically operated hand, carry out the origin return (refer to next page).

POWVER  EMABLE Sy SERVD - ERRDA

<Electric Operated Hand Operation> screen

<Electric Hand Operation> HAND1
SPEED (30)% ORG m SRVOm
FORCE (30)% RDY m BUSYO
POINT No. (1) INPSo HOLDm
CURRENT POS( 0.00)mm

P4 NORMAL § CLOSE K&

* The function menu (screen lower part) is
switched by pressing the [FUNCTION] key.

(1) Origin return

Origin return refers to the operation to set the reference position for moving the hand. This

step must be completed before moving the hand.

1) Press the ENABLE switch to enable T/B.
2) Press the [HAND] key to display the <Electric Hand Operation> screen.

3) Press the function key ([F4]) corresponding to the "Origin" on the <Electric Operated Hand
Operation> screen.
The electric operated hand will return to the origin while the key is held down. The "BUSY"
indication on the T/B screen changes to "®" during the movement.
When origin return is completed, the "BUSY" display changes to "0O0", and the "Origin" display
changes to "W".

<Electric Hand Operation> HAND1 <{Electric Hand Operatian> HANDT
SPEED  (100)% ORG [0 sSkVog SPEED  (100)% ) SRVNImg
FORCE  (100)%  RDY K(_BUSYM) FORCE  (100)% Rov MCBUSYCD
POINT No. ( 1) INPSOO HULDH POINT No. ( 1) INPSE RGO
CURRENT POS( 0. 00) mm CURRENT POS(  0.00) mm
HOPEN JHCLOSE HREXE HMOV 1 HORG K= HOPEN JHCLOSE MRFXM HMOV | HORG K
Origin return: "Origin" [F4] key Origin return complete

* During hand operation, releasing the key stops the operation.

This completes the origin return operation for the electric operated hand.
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Opening the electrically operated hand

<Electric Hand Operation>

Press the function key ([F1] key) which corresponds to "HOPEN" on the screen.
While the key is pressed, the hand will operate. (The "BUSY" indication changes to "W" during

the movement.)

<Electric Hand Operation> HAND1

SPEED (30)% ORGE SRVQ

FORCE (30)% RDY H »

POINT No.( 1) INPSOO HOLDO
CURRENT POS ( 0.00)mm

HOPEN § HCLOSE -

During hand operation: "HOPEN" =

[F1] key

<Electric Hand Operation>
SPEED (30)% ORGH

FORCE (30)% _RD
POINT No.( 1)
CURRENTPUS (

HOPEN | HCLOSE JEXN HMOV
Hand operation complete

* During hand operation, releasing the key stops the operation.

HAND1
SRVON
BUSYO
HOLDO
0.00)mm
HORG [

When movement to the hand open/close end is finished, the "INSP" indication changes to "m".

Note) If an object is gripped during the movement, the "HOLD" indication changes to "m".

Closing the electrically operated hand

<Electric Hand Operation>

Press the function key ([F2] key) which corresponds to "HCLOSE" on the screen.
While the key is pressed, the hand will operate. (The "BUSY" indication changes to "W" during

the movement.)

<Electric Hand Operation> HAND1

SPEED (30)%  ORGE _SRVC
FORCE (30)%  RDY l »
POINT No.( 1) INPSO  HOLDLI

CURRENT POS ( 0.00)mm
HOPEN I HCLOSE -

During hand operation: "HCLOSE" = [F2] key

<Electric Hand Operation>
SPEED (30)% ORGH
FORCE (30)%

POINT No.( 1)

CURRENT“E 0S (

HOPEN || HCLOSE JEE£N HMOV
Hand operation complete

* During hand operation, releasing the key stops th

HAND1
SRVON
BUSYO
HOLD[I

0.00)mm
HORG |

When movement to the hand open/close end is finished, the "INSP" indication changes to "W".
Note) If an object is gripped during the movement, the "HOLD" indication changes to "W".
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1.12 Useful functions

(1) Hand alignment

Use this to align the hand posture to straight down, straight up or to the straight side.

When the hand position approaches the straight down position, it is aligned straight down, and when
it approaches the straight up position, it is aligned straight up.

* Even though the hand is aligned, the control point position does not change.

1) While lightly holding the ENABLE switch, press the [SERVO] key and turn the servo ON.

2) While lightly holding the ENABLE switch, press the [HAND] key and open the <Hand> screen.
* When using the electric operated hand, the <Electric Operated Hand> screen will appear at

the above step.
Press the [FUNCTION] key, and display "Standard" at the bottom of the screen. Press the

function key corresponding to "Standard", and open the <Hand> screen.

3) While lightly holding the ENABLE switch, hold down the function key ([F2] key in this case)

assigned to "Alignment".
The robot will move and the hand will be aligned while the key is held down.

<HAND> +C:HAND1 +Z:HAND4
+B:HAND2  =+Y:HAND5
+A:HAND3  +X:HAND6
76543210 76543210

OUT-900 [[[TTTTT] IN-900 [ITTTT[T]

SAFE AB(el\N 123 M=) EENINS —

Note)

SERYOD

ERROR

Note) "Electric" appears only when using the electric operated hand. If the function key ([F3] key in this
case) corresponding to this is pressed, the <Electric Operated Hand Operation> screen will open.
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It is possible to return the robot to its home position (position set in parameter JSAFE)
previously set.

(2) Home Position

1) While lightly holding the ENABLE switch, press the [SERVO] key and turn the servo ON.

2) While lightly holding the ENABLE switch, press the [HAND] key and open the <Hand> screen.
* When using the electric operated hand, the <Electric Operated Hand> screen will appear at

the above step.
Press the [FUNCTION] key, and display "Standard" at the bottom of the screen. Press the

function key corresponding to "Standard", and open the <Hand> screen.

3) While lightly holding the ENABLE switch, press and hold the function key (in this case the [F1]

key) which is assigned to "SAFE".
While pressing the key, the robot returns to its home position. The controller's [START] LED is
on during this operation. During operation, releasing either of keys stops the robot.

<HAND> =+C:HAND1 =+Z:HAND4
+B:HAND2 =+Y:HAND5
+A:HAND3  +X:HAND6
76543210 76543210

OUT-900 [LTTTTTT] IN-900 [ITTTTTT]

SAFE ALIGN =R E-HAND § CLOSE B

Note)

SERVD

ERRDR

Note) "Electric" appears only when using the electric operated hand. If the function key ([F3] key in this
case) corresponding to this is pressed, the <Electric Operated Hand Operation> screen will open.
Note) The home position needs to be set by using the parameter "JSAFE" in advance.
"JSAFE" is shown by joint angles (units: deg) of each axes 1 to 8.

{PARAMETER>
DATA

NAME( JSAFE
ELE (

)

( 0.00,0.00,90.00,0.00,90.00,0.00

DATA Prev ABCmm

-41-

)
)




COMMON

Chapter 2 How to use RT ToolBox3

m Procedure from program creation to automatic operation

Reference Operatin
Procedure Description (all the following references are included in dpevicesg
Chapter 2 Operation Method of RT ToolBox3)
1 Starting RT ToolBox3 2.1 Starting/Ending RT ToolBox3
(1)Start
2 Creating a workspace and 2.3 Creating a new project
project (1) Creating a new workspace and adding
projects
(2) Step 1: Overview (project name and
comment
3 Selecting the robot controller 2.3 Creating a new project
and robot (3) Step 2: Robot model selection
4 Communication setting 2.3 Creating a new project
(4) Step 3: Communication setting (iQ
Platform compatible) or
(5) Step 3: Communication setting
RT
(stand-alone)
ToolBox3
5 Selecting the robot language 2.3 Creating a new project
(6) Step 4: Language (setting the robot
language)
6 Preparation for program 2.4 Creating a program
creation (1)Preparation for program creation
7 Creating a program 2.4 Creating a program
(2) Creating a program
(3) Saving the program
8 Connecting to the robot 2.4 Creating a program
controller (4) Connection with the robot controller
9 Writing the program to the 2.4 Creating a program
robot controller (5) Writing the program to the robot controller
10 Teaching position 2.5 Teaching position
11 Debug (step operation) 2.6 Debug Teaching
2.12 Monitoring function box
12 Automatic operation 2.7 Automatic operation
13 Saving the program to a 2.8 Saving the programs (robot — personal RT
personal computer computer) ToolBox3
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2.1 Starting/Ending RT ToolBox3
(1) Start

Double-click the shortcut on the desktop.

Or, select the [Start] button — [All Programs] — [MELSOFT], and select [RT ToolBox3].

LI
e

@ & \9‘
)
DDDDDD

RT ToolBox3

Default screen

Shortcut icon

(2) Communications Server2

When RT ToolBox3 starts, "Communications Server2" is minimized to the taskbar.

Do not end Communications Server2 (it ends automatically when RT ToolBox3 ends).
Communications Server2 has functions to connect the robot with robot controllers and virtual
controllers during simulation. Restore the minimized Communications Server2 to its original size

to check the connection status with the robot.

Iconized Communications Server2 @E

(1) Title bar

W (1/1) - Communication Server2

Line State : |Hohnt[TCP!IP]Connecting

Communication
State :

Robot: |-| .

(2) Line State

(3) Communication
State

(4) Robot
controller

Original Communications Server2

(3) End

Click [END] in the [Workspace] tab on the menu.
Or, click the [X] button at the upper right of the Workspace window.

- ——— -

——— -

Circuit status (Ex.:

light blue, blue: connected,
yellow: stand-by,

red: connection error)

e e e e e

(5) Robot
Information

When RT ToolBox3 ends, Communications Server2 automatically ends too.
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2.2 Explanation of the RT ToolBox3 screen
(1) Main screen

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

(1) Title bar 2) Ribbon

| RT ToolBe«3 - 3D Monitor

Workspace Home [LIUTS  SDview  View Help

Offline | o, OVRD: lservoon [@senoort | fostant | 3P
E2 Online e Dstat  [S)stop M & Error
B <uiater | B8 ShowHide OP. Soown | BReset  [@end P con foe I3program
Mode. Operation panel Step execution| VO Simulator|  Monitor
r— | CEPTRCITI SO ET AT, e i |
[ Factory Line#1 ool o
) 0 Monitor B Progre MELFA-BASIC a x i
B verravia .| (B) Screens L v = (4) Property window
RC1 1 = K TOTTITENT
Offiine < [ 3D Monitor Date 17/02/02 09:|~
simulation
[ RV-TFRR L Protect None
&8 Operation panel EH 100,100 = Line B
- 6 ORdl Off - Posit )
[ (3) Project tree 7 cnc 0 The screen currently active sition
8 Fine 0 B A Size 445
= . is displayed on top. -
g3 play P S Cycle count 0 >4
g u - et —
arn il Y —— |
|2 TacT .
TEST » (6) Screens
|- smprOG S 7 x
[ sqQDirect a —
Spine I - . B s Roc";w
5] Parameter = §7 RC1HANDL
[ Monitor v -
$® Maintenance # ROBOT_BOX
a8 Board » TABLE
4 Backup [¥] ./ Boxt
¥ Tool XYZ Alt+X
RC2 P :
e (5) Individual function tree ]
4y Backup
4 Tool
FI) MELFA-3D Vision
(D 10 simulator
| ovout vee [T
2016:12:06 18:44:58 :Syntax check Error (7) Output window 23 :Find"Ovrd"
:Program :TEST(Command:7) :RC1 :Robot:7 Cnt 0 Fine 0 :Syntax erf pT(Command:2) :RC1 :Robot :Ovrd 100
2016:12:13 09:56:34 : Tact time Calculation(1) :Program :TEST(Command:3) :RC1 :Robot :JOvrd 100
:Program :SIMPROG(Command:3) :RC1 :Robot:09:56:36 :DSTN pos. exceeds the Imit(261_.
D ;
Ready 1Rows 1Columns Simula tion mode CAF NUM SO

(8) Status bar

1) Title bar
The name of the workspace currently being edited is displayed.

[ Click to close RT ToolBox3. ]

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

[ Maximize/Minimize RT ToolBox3. ]

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

)

RT ToolBox3 - Factory Line#1 (Offline)

[ Displays the name of the workspace currently being edited. ]

The status of the connection with the robot is displayed.
The connection statuses are online, offline, and simulation.

2) Ribbon
Tabs are grouped for each command type.
Clicking a tab displays the list of commands registered in the tab.

3) Project tree
All projects registered in the workspace are displayed by function in a list.
The Program Editing window and Monitor window can be started.
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Various attributes in the workspace currently being edited can be checked. Clicking an item in
the project tree displays the attributes.

4) Properties window

5) Individual function tree
When a specific window such as the 3D Monitor window is displayed, a tree specifically for that
window is displayed. If multiple trees are displayed, switching tabs switches the trees
displayed.

6) Window
Windows such as the Program Editing window and Monitor window started from the project tree
are displayed.
The currently active window is displayed to the foreground.

7) Output window
The event logs and search results of RT ToolBox3 are displayed.
Event logs such as error details of program syntax checks are displayed in the Output window
and search results are output in the Search window, which enables users to copy displayed text
strings and save details.

8) Status bar
Status information such as RT ToolBox3 modes (Offline, Online, Simulation) and cursor
position during program edition is displayed.
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The upper section is the Program Instruction Statement Editing window, and the lower section is
the Position Variable Editing window.
Drag the boundary of these windows and change the position of the upper and lower window

(2) Program Editing window

separation.
Lommand Line | Position Variable | Find/Heplace | Bookmark | Iran
o st v ] Srerengeimee ver ]
[ Packing == —
[#@ 3D Monitor =l ) 4 -
2 -—— sample ———- . . .
o e B E— -5 | Program tab switching display
B RV-2FRR 4 |pTL1=( 20)
i Program 5 |PTL2=(20,0,80 £ 0) '—— hand?
19 sQDirect 21 e
@ spine 7 |Dim BL(4),PE(4),PMC(4),PBT(2,2)
|2l Parameter f l_ o =
4y Backup 2 |7Cv=a 100 . .\ .
7 Tool 10 fovrd 100 1) Instruction Editing window
Bl MELFA-3D Visio 11 |Beesl 100,200
@ 1/0 simula - ?pd M HEpd
24 Cadl Cn
15 JLoadset 2,8 '—— (Hand,Work)
3) Step number 16 |-
17 JHClose 1 b
J 4 ] »
1
A B o L1 12 FGL FLG2

Position Variable display tab
to switch displays.
(XYZ/Joint/Workpiece coordinate) 2) Position Variable Editing window

XYZ Alt+X | Joint Alt+] | Work coordinate  Alt+W |

90,000 0.000 -50.000 0.000 0.000

1) Instruction Statement Editing window
Write the program here. Programs can be input in the same way as a general editor like
Notepad.

2) Position Variable Editing window
Edit the position variables. This list shows XYZ, Joint, and Workpiece coordinate variables.

3) Step number
During programming, step numbers are automatically numbered by pressing the [Enter] key on
the keyboard.
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RT ToolBox3 has workspaces and projects.
Information for one controller is managed as a single project.
A workspace can manage 32 projects at maximum.
Multiple workspaces cannot be edited at the same time. Register projects to be referred

at the same time in a single workspace.

— RT ToolBox3
— \Norkspace
You can reference
Project Project Project the information for
1 2 32 multiple controllers
N A A at the same time.

e :
You can connect multiple

Communication %Communlcat\on w*{

> )

—\_.__/
}

r

i)

controllers at the same time.

-
ahn

'r\: /

When using multiple robot controllers

(1) Creating a new workspace and adding projects

(1-1) Creating a new workspace

=

AdE ==

= L]
inleral=k
Mew ) Close Dv

Works.pace

[N New Workspace

‘Workspace path:

1)

Click [Workspace] —

[New] on the menu bar.

2) The New Workspace window is displayed.
After selecting the workspace location, name, and title, click

the [OK] button.

3) The Add Project window is displayed.
Set the robot type and communication method.

o x

‘ C¥zPri¥Cad¥RT3

H Browse... ]

New Workspace window

‘Workspace name: |Tmn5|:nrtatinn

Title name: |test

[“]The robot of 3D monitor

le model.
2) o

3)

*Project Name :

Add Project window

ent Project Settings

[Rex

= Comment :

=Robot Model :

Click the [finish] button to enat

RV-TFR-D
anguage :  MELFA-BASIC VI
Language of the 05
192.168.0.20

Use

ble the current settings.
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(2) Step 1: Overview (project name and comment)

(2-1) Inputting project names and comments

1) Input the project name.
RC1, RC2, or similar is input as a default value (leaving a default value is acceptable).

A comment can be set for the project if necessary.
2) Click "Next".

75 Add Project # 1

Step. 1.0ut line

Enter the project name and comments.

Step | The Current Project Settings
1.0ut line * Project Name :
2.Robot Model | RC1
3.Communication * Comment ; 1 )
4,Language
5.Travel axis
\.~ Robot Model : RV-TFR-D
* Program Language : MELFA-BASIC VI
* Localization: Language of the 05
*IP Address : 192.168.0.20
* Communication ; UsE
*Travell Axis
Mot used
Not used

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

N
2) A0 wec ) e
—

(3) Step 2: Robot model selection

(3-1) Selecting the controller and robot model

Select the series and model of the robot controller used in the project.
By selecting "Type" and "Maximum Load", the target models to be selected are narrowed down.

1) Narrow down the models by using the selection boxes Series, Type, and Maximum Load.
2) From the models at the bottom list. select the desired model. then click "Next".

735 add Project # 1

Step. 2.Robot Model
Select a robot.When you changed a robot, please set the parameter about the robot.

Step ‘ Corime:
1.Outline (" | [Faor series craco®
2,Robot Model Tz
3.Communication -
41anguzge |RV Vertical type (6 axis)
5. Travel axis Maximum Load:
[2kalty)
RV-2ZFR-R H 1
| The selected model is displayed.
RV-2FRR
RV-2FRE-R
RV-2FRLR.
RV-2FRLB-R.
—
N
2) >
A1
L7 A
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1 platform

‘ (FRIF series)

(4) Step 3: Communication setting (iQ Platform compatible)

(4-1) Setting the communication method

1) Select "CRnQ_R" in "Connection Method", then click the "Detail" button.

The CRnQ_R communication is a communication method using either the PLC RCPU, universal
model QCPU, or Ethernet interface module when connecting with
CR800-R/CR750-Q/CRNnQ-700 series controllers.

"5 Add Project # 1

Step. 3. Communication

Set the communications with the robot controller.

Step | ~MNetwork of the Robot

- *Set the robot controller network, [P Adress: | 192 .18 . 0 .20 |
1.0utline /*—
2.Robot Mode! ’ Copy This PC Setting Subnet Mask: | 355 . 255 , 255 . O | <
3.Communication Default Gateway: | 92 18 . 0 . 2% | —
4.Language =
5.Travel axis

Connection Method
—\ ot o o Hood of DT Toolboa. 2 o bot

1) _ A Method: |CRNQ_R - Detail...

H Communication setting.

PC side IjF UsB

Connection path Serial port PLC module connection
Target CPU Mon-choice

Timeout [sec] 10

(* Robot network setting: Set these items when using the communication method
"TCP/IP(Ethernet)".)

2) The CRnQ-R Communication Setting window opens.
Select "USB" for PC side I/F and "1 Serial port PLC module connection" for the route, then click the

"Detail" button.

CRnQ_R Communication Setting x

PC Side IjF Serial port PLC module connection

~Serial Port

(IRs-232

D ©ss

~MNetwork

(CINET/10(H),CC IE

(_lccink

() Ethernet

2 ) l 1 Serial port PLC module connection
: I . Frrr—TR

S o
3 Serial port Access MMET/10(H),CC IE other station via PLC module

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

5 Serial port Access Ethernet other station via PLC module

6 Serial port Access serial communication-MNET/10(H),CC IE other station via PLC module
7 Serial port Access serial communication-Ethernet other station via PLC module

& Serial port Access MNET/10{H),CC IE-serial communication other station via PLC module
9 Serial port Access MNET/10(H),CC IE-CCLink other station via PLC module

10 Serial port Access CC-Link-MNET/10{H),CC IE other station via PLC module -

—
3
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Platform ‘

(FR/F series)

"OK" button.

returns to the Edit Project window.

Serial port PLC module connection

~ (2JPLC Side I/F Setting of PLC Module

[via GOT(Ethemet) transparent mode

Setting

3) The CRnQ-R Communication Detail Setting window opens.
Select "2" for "Target CPU" in the CRnQ-R Communication Detail Setting window, then click the

4) The window returns to the CRnQ-R Communication Setting window. Click "OK" and the window

CRnQ_R Communication Detail Setting x

 (0PC Side I Serial Setting
19.2bps -

Q_R Communication Setting i

idejF  Seral portPLC module connection

{4)Check at Communication Time

sec

(1t09999)

CCLink.
- = :
\ p >Khemet

erial Port

etwork.

JNET/10(H),CC TE

Detai

15erial port PLC module connection
2 Serial port Access serial communication other staton via PLC mocule
/10(H),CC IE umer station via PLC module
4 Serial port Access CCink a PLC o
H sena\ port Accees Etramet ot sation via PLC module
nunMNEr/m[H) £33 m station via PLC module
VaRLC mode
@ staton viz L.C module
module

w_[r

s sena\ Dwr( A:(Ess MNET/10(H),CC IE sEnaI :Dmmumcaﬁ
INET/10(H),CC [E-CC-4ink other

er
byt el i e ink-MNET/10 (H), CC IE other e

14y

[Caution] When using this robot for the first time, in addition to the above settings, it is also necessary

to write multi-CPU settings to PLC CPUs using sequence programming software (such as GX

Works3) or to robot CPUs using robot engineering software (such as RT ToolBox3).
When using an iQ Platform compatible type robot for the first time, a multi-CPU setup is

necessary.

Examples of the setting methods for each series are given in the following.
FR Series: Chapter 5 Input/Output Function 5.2 (4) PLC multi-CPU (GX-Works3) settings

F Series: Appendix 5 iQ Platform Compatible (MELSEC Q Series Compatible) Appendix 5.2 Setting

Multi-CPU (Using GX Works2)
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Standalone
(FR/F series)

(5) Step 3: Communication setting (stand-alone)

(5-1) Setting the communication method

1) Select "USB" in "Connection Method".
2) Click "Next".

"5 Add Project # 1

Step. 3. Communication
Set the communications with the robot controller.
Step ~Network of the Robot
- *Set the robot contraller network, [P Adress: | 192 .18 . 0 .2 |
1.0utline
2,Robot Model Copy This PC Setting Subnet Mask: | 255 , 255 ., 255 . O |
3.Communication Default Gateway: | 192 . 183 . 0 . 254 |
4.Language
5.Travel axis
Connection Method
i e iommsied i Sosondiage 2 robot.
1) L et
H Communication setting.
Transmission timeout time [msec] 5000
Reception timeout time [msec] 30000
Mumber of retries 3
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(6) Step 4: Language (setting the robot language)

(6-1) Selecting the robot language used in the program

1) Select the robot language used.
2) Click "Finish" to save settings, and close the Edit Project window.

%5 Add Project # 1

Step.4.Language

Set the language of the robot controller.

Step
1.0ut line

2.Robat Model * Select the language to use in a robot program.
3.Communication

j 4.language Program Language: MELFA BASIC VI RS 1
* 5. Travel axis
~ * Select the regional language.

It's possible to describe a comment of a program by a chosen language.

Regional Language: | anguage of the 05 -

e e om D 2)
N——

(* Step 5 (Travel axis): Used in simulations.)

(7) Completion of adding projects

(7-1) Completion of adding projects

1) The Operation Mode Change window is displayed. Click "Cancel".
2) The Operation Mode Change window closes, and the project settings are completed.
3) Click the project name in project tree to display the project settings in the Properties window.

MELFA RT ToolBox3

|®| Do you change the operation mode? 1 )
E

Online Slmulagan

RT ToolBox@ - Transportation (Offline)

P H t Project
3) roject name e
|/< se Comment
% Backp 3 ) Robot controller FR-R series CR800-R
¥ Tool
B veLra D vsen Robot name: RV-2FR-R
0 1/0 Simuietor program Language MELFA-BASIC VI
Regional language Language of the 05
1p address 192.168.0.20
Communication CRIQ_R
Travel axis #1 Not used
Travel axis #2 Not used
Output 1 x
Ready Offine mode A7 NUM <

* When changing the project settings, refer to "Chapter 2.9 Editing and adding projects”.
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2.4 Creating a program
(1) Preparation for program creation

Decide the following items in preparation for program creation.
- Robot operation position and operation order
- Variable name of the robot operation position
- 1/0 signal functions and numbers (if necessary)

* As an example, a program that performs the following operation is created.

Start position PO

Removal position

D Delivery position
in the air P1 '

in the air P3

@1 |® ®|1®
Removal Delivery
position P2 position P4

Pick Up!
Characters that cannot be used as a program file name

The file names shown below cannot be used as program file names.

@ Program names that cannot be used on the personal computer

When the program name in the robot controller is the same as Windows "Reserved word",
attempting to open the program in the Program Editing window causes an error. In this case,
the program name needs to be changed in the controller.

"Reserved word" is a special character string used by Windows on the system, and this cannot
be used as a file name on a personal computer. "Reserved word" includes the following.

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

@ Program names that cannot be used on the robot controller
Program names shown below cannot be used on the robot controller.

1. Overlong program names (13 characters or longer)

2. Program names that include character strings other than alphabetic characters or numbers
(two-byte characters cannot be used)

3. Character strings starting with 0

If program names that include any of these are attempted to be used, a warning occurs at new

program creation, program copy, program name change, program conversion, and drag and
drop operations.
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(2-1) Create a new program file (offline status).

s

LR B2k

1) Expand the [Online] item in the project tree.

Waorkspace Online 3D view Wnrkspace 11 X
ﬁ E DJ:\ x O Add 1 [[d Transportation
Elimport 3D Monitor
New O 5 al Delet
ew pen :‘;e ose elete RCl
Waorkspace &
Workspace 1 x IEI RV-2FR-K
1 [54 Transportation Ij Program
/ Iﬂ 5Q Direct
1 ) /‘ Spline
o [» [E| Parameter
[» «§ Tool [» Uy Backup
i+ Bl MELFA-3D Vision b oF Tool
b [ 1/0 Simulator - Bl MELFA-3D Vision
[ (] IjO Simulator

"NeW".

number of characters.

2) Right-click [Program] from [Offline] in the project tree to display a sub menu. Select

3) In the Robot program field, input the program file name, and click "OK".

* There are restrictions on the characters that can be used for the program file names and the

For details, refer to "Characters that cannot be used as a program file name" on the previous

p a g e. [N New Robot program
Program path:
Workspace 1 x [ Co#zP ¥ Cad¥RT3# Transportation¥RCL¥Program | l ]
1 [ Packing
Updat:
3D Monitar
C1 Robot program Size | Date Time ‘
2) ine
RY ZFR—R
I Qbre  Mew C___ 2
Spline Program Manager
[ [E] parame
[» Oy Backup Program Convert 3)
[ Tool
N i Too ) 11.prg \ /
[ E’i‘:g MELFA-3D Visiol ! TR T 1 A\ \
ro T T e b \4
( x Dow

4) The Program Editing window opens.

EIE B T

- Program L:RC1 10.prg [MELFA-BASIC V1]

[

o Online 30 i View
ot Dunao| [ 3» ) Tempiate | Flseparate | dbadd Rovet| |8 Bacopy [P unde | M4Fina
Bacopy €' Redo = Jump E3 Collapse All | 2 Edit % Get Current Pos. B paste | @ Redo | e Replace
(8 Paste Pty E2ewpandall | ¥ Detete I ros. jump (3] Find in Files
Commar
1k
[ Transportation 2
[#) 30 Monitor
RCL
offine :
5 RV-2FRR
[l Program
] ~
=]
b 1y Badf
L 1
1> ) MELFA-3D Vision A m
&> [ 1/o simuator
I‘ mt
Name X v Z A B c
< i
X1Z Alt+X [Jomt Alt+] ] Work coordnate  Alt+w
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(2-2) Input the program (offline status).

1) Input the program in the Program Editing window.
The following diagram shows the program that is designed to perform the operation shown in
"Chapter 2.4 (1) Preparation for programming" as an example.
* For details of robot program instructions, refer to the instruction manual "Detailed explanations
of functions and operations".

For pneumatic hands For electrically operated hands
,_"] Program 1:RC1 1l.prg [MELFA-... X; |j Program 1:RC121.prg [MELFA-... -
1 "—— Robot:EV-Z2FRE-E (Lir hand) 1; "-- Robot:RV-2FR-R (Electric hand)
2{ HCOpen 1 2; EHCpen 1,100,100
= ] 5 1
4i Mov PO 'Start position 4. Mov PO 'Start position
5 5!
& Mow P1 'Ahove a pickup position & Mov P1 'Bbhove a pickup position
7. Mws P2 '"Pickup position T: Mwvs P2 'Pickup position
8 Dly 0.3 g Dly 0.3
3. HClaose 1 '"Grasp a workpiece 9; EHClose 1,100,100 'Grasp a workpiece
10{ Dly 0.5 10f Dly 0.5
11i Mws P1 11; Mwvs P1
12i ¢ 12
13 Mow P3 'Ahove a placing position 13i Mov P3 'Bhove a placing position
14 Mw= P4 'Placing po=sition 14 Mvs P4 'Placing position
15 Dly 0.3 15 Dly 0.3
16 HCOpen 1 '"Beleace a workpiece 1a; EHCpen 1,100,100 'Releace a workpiece
170 Dly 0.5 17i Dly 0.5
18, Mws P3 18, Mwvs P
19 18 !
20; Mowv FO 20; Mov PO
21 21
22, End 22{ End

(3) Saving the program

(3-1) Save the program in the RT ToolBox3 project (personal computer).
1) With the Program Editing window open, select

Workspace Home Onling m dit Toal
"Save" or "Save As — PC" in the [Save] group

Save S}:ep;és SaF‘;IJ_;t in the [Flle] tab.
G 1 ) When "Save As — PC" is selected, the "Save
Frogram 1:RC1 10.prg [ME As" window is dlSpIayed

2) The saved programs are displayed under
Program in the project tree.
(The programs saved in the project folder on the
personal computer are displayed here.)

3) After saving the programs, close the Program
Editing window.
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(4) Connection with the robot controller

Connect RT ToolBox3 to the robot controller.

(4-1) Activate the online state of RT ToolBox3.

1) Click [Online] in the [Home] tab, or [Online] in the [Mode] group.

2) If there are multiple projects, Select the Projects window is displayed. Select the project in
which the mode will be changed, then click "OK".

RT ToolBox3 - [Program 1:RC1 10.prg [MELFA

File Edit Tool 3D view View

O X O [mascuw

Elimport | o Edit
Sa al Delet:
A‘I;E os5e elete >< Dalete

Workspace Project

[ select the Projects
Select the projects which changes to online.

L
T o) | Robot controller | Robot | commurica
1 RC1 FR-R series CRBO0-R RV-2FRR TCP/IP: Add|

@ Down

2 RC2 FR-R serizs CRBOD-R RV-4FRL-R TCP/IP: Add
)
Cperation |

Workspace 7 Program 1 2)
1[04 Transportation _ [ il >

[Vselect Al)

RT ToolBox3 - Packing (Onling)

3D view View Help

= [l save s = ¥ Delete | 3 Add "Online" displa
[ o O =

E[mpart & Edit
>< Delete Offline

Project

MNew Open Close

Workspace
Workspace a1 x |

£ RC1
[x Offline
[* Online Online display
[» Wy Backup
[+ +%§ Tool
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(5) Writing the program to the robot controller
(5-1) Open the program.

[ Packing

3D Monitor
RC1

1) Open the program to be saved (double-click or right-click
menu) from [Program] under [Offline] in the project tree.

B Online
Uy Backup
5 Tool

Workspace Hame Caline

2) Select "Save As — Robot" in the "File" tab.
The "Save As Robot Program" window
appears. Click "OK".

To change the file name, input another file
name.

3) Select the items to be written, and click "OK".

W save As Robot program

Robot Contraller:
[re |
Robot program Size ‘ Date | Time | Protect
B1 509 17/07/27  13:14:36  HNone Save ems
SR 1229 17/09/07  20:18:25  HNone
[V]position Variables
[“IProgram External Position Variables
4 ] ¥
st peg e u e —
—_—
S s T
B4 Online

4) The saved file names are displayed in Program
under "Online" in the project tree.

(The programs saved in the robot controller are
displayed.)

(| Parameter | Program display
1 Monitor

5% Maintenance
Z8 Board

Wy Backup

% Tool
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2.5 Teaching position

1) Open the program with the robot controller. For details of the procedure, refer to "Chapter 3
3.1 Displaying the program”.

2) Move the robot to the operation position with the JOG operation, and register the position to
the position variable used in the program. For details of the procedure for teaching operations
using the teaching box, refer to "Chapter 3 3.2 Teaching the current position".

3) To check the registered position data, refer to "Chapter 3 3.3 Checking the registered position
data (position jump)" (if necessary).

4) When position teaching is complete, save the program. For details of the procedure for saving
programs, refer to "Chapter 3 3.5 Saving programs".

Teaching in the Instruction Editing window

<PROGRAM> 1 50% <PROGRAM> 1 <PROGRAM> 1 50%
4 Mov P10+P2 P10 4 Mov P10+P2

5 Mvs P10 5 Mvs P10

R RECORD CURRENT POSITION. A T

OK? 7 EHClose 1, 100, 100

7 EHClose 1, 100, 100
EDIT |DELETE el INSERT | TEACH |g

<PROGRAM> 1 <P0OS.> JNT 50% P10
[X: +0.00] A: +0.00 -m%g A: —180.00
Y:  +0.00 B: +0.00 P10 Y.+ B: +89.85
Z: +0.00 C: +0.00 —/ RECORD CURRENT POSITION. —/

OK?

Z: +928.24 C: +180.00
L1: L2:

2.6 Debug

1) Execute the program by one line at a time (step operation) to check if the program operates

normally.
2) For details of the procedure for the step operation using the teaching box, refer to "Chapter 3

3.6 Executing step operation".

Execution in the Instruction Editing window

<PROGRAM> 1 50%
4 Mov P10+P2

5 Mvs P10

6 Dly 0.3

7 EHClose 1, 100, 100
EDIT |DELETE [Pl INSERT | TEACH |4

3) If an error occurs, check the error code and error message displayed on the teaching box.
4) Press the [RESET] button on the teaching box to clear the error.
5) Refer to "Appendix 9: List of Error Codes" and take measures for errors.

Error code 3)
Error message

When errors occur
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1) Perform the automatic operation for the program.

2) Before the automatic operation, check that no person enters the operation range, and that the
program operates normally by step operation. Set a slow speed at first.

3) For details of the procedure for automatic operation using the teaching box, refer to "Chapter 3
3.7 Performing automatic operation (T/B)".

2.7 Automatic operation

<OPERATION> 10%  Auto
PROGRAM NAME: STEP:
PRG1 00001
STATUS:STOP MODE: CONT.

START| cvcLE [P%] ReSET JcHOOSER

4) For details of the procedure for automatic operation using the operation panel, refer to
"Chapter 3 3.8 Performing automatic operation (O/P) (F Series)".
STATUS NUMBER

on the controller/drive unit
operation panel (O/P)

Oy
N Y |
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2.8 Saving the programs (robot — personal computer)

Save the programs in the robot controller to a personal computer.

(1) Open the Program Manager window.

1) Right-click "Program" under "Online" in the RT ToolBox3 project tree and select
"Program Manager".

Workspace I x
[ Packing -
[#& 3D Monitor
RC1
fat=:H

Hover over "Program"

m ation Pan =

= Mew
E
splin Program Manager 1 )

(2) Select the programs to be saved, and save them.

1) Select "Robot" for source, and select the robot controller. The list of programs in the controller is
displayed. Select the programs to be saved.

2) Specify the destination.
Select "Project" for destination (the list of programs in the controller is displayed).

3) Click "Copy" in the lower part of the window.

Ll Source Destination £
Destin:

Source
S— | —
| ) T
© Robot: ) Robot: 1:RC1(CRExR) -
Ele List: File List:
Sselect A1) Cltssect &1
Mame  Size Date Time Pr Name Size Date Time
E1 509 17/07/27  13:14:3 g 737 2017/12/06 18:52:44
11 1220 17/09/07 20:18: N.
V121 1404A17/12/06 19:38: 1NV
——
Compare
T Program list .
[ Delete I [ Repame I I Protect I I Dejete l Rename H Protect I
Free: 100 MB Free: 322 GB
File Type: Robot program (*.prg) ~ File Type: Robot program (*.prg) -
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4) If the file name is not changed in the Setting for copy

Emmd window, click "OK".
| Position
[Iprogram External Postion Varables 5) To change the file name, select "Rename", input a
new name in the field below, then click the "OK"
button.

¢ O @ Preparations for automatic operation of the robot have been completed. €@
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2.9 Editing and adding projects
Edit and add projects in the offline state.
(1) Opening a workspace

(1-1) Close the workspace currently in operation.

* When opening other workspaces, or creating new workspaces, it is necessary to close the

workspace currently in operation.

1) If the [New] and [Open] buttons in the [Home] tab cannot be selected, the workspace is open.
2) Click [Close] in the [Home] tab and close the currently open workspace.
3) The [New] and [Open] buttons are displayed in color.

If the buttons are grayed
out and cannot be
clicked, the workspace
is open.

#& 30 Monitor
RC1

The buttons are displayed in color,
and they can be clicked.

Workspace

(1-2) Open the workspace.

1) Open the workspace using either of the following methods.

a) Click [Open] in the [Home] tab. Specify the workspace location with the "Browse" button,
select the workspace name, and click "OK".

b) Click the [Workspace] tab in the ribbon to display the names of the workspaces recently
used.

From these names, select the workspace name to open.

- R — s
FERIRCEE SR RS S~

Waorks
— The workspaces
[T wew  conem recently used are
1 Packing

m‘ Open  Ctrl=0 2 Transportation d|Sp|ayed

Recent workspace

E C:¥zPrj¥Cad¥RT3¥Packing I

The workspace opens.
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(2) Editing the project

1) Display the Edit Project window using one of the following methods.

a) Double-click the project in the project tree.

b) Select the project in the project tree, right-click and select "Edit project".

c) Select the project from [Project] in the [Home] tab, and click [Edit].

2) Check that <Project name> specified in Step 1: Overview is the project to be edited.
3) For the project editing method, refer to "Chapter 2.3 Creating a new project".

ALEI ALY E RT ToolBox3 - Packing f0flina

\F Home Online 3D view — -1 . .
o wma g Froject selection
S| Edit button
7 T T T DT

Offline Program

=l save as ¥ Delet

Close

Workspace
X

¥acking
¥ 3D Monitor

Project name Rel

Gffine
%y Badup

o F Tool
b Edit Project
) Delete Project

Update Project

Right-click menu s '
1) ) Edit Project window [

(3) Adding the project

1) Display the Add Project window using one of the following methods.
a) Double-click the workspace name in the project tree.
b) Select the workspace in the project tree, right-click and select "Add project”.
c) Click [Add] in the [Project] group in the [Home] tab.
2) For information on how to add a project, refer to "Chapter 2.3 Creating a new project”.

FLED]l B AL = RT ToolBox3

Waorkspace 3D View Tiews die "

3 S

| Save As K peifte DAadm — Add button |
i Close 7\\ % Delete ' ‘ Cifline Online Simulator Print L
Workspace roe Mode [
L c)

[l Padang: Workspace

Workspace name B 30 Monitar Workspace nam Pa
Title name ter
Date 20

Right-click menu

1) \Al> Add Project window oo
Fm the [finish] button to enable the current settings.
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2.10 Operation panel

The robot may operate at 100% speed during the program operation and
debugging.

& DANGER Pay attention to safety around the robot.
Before using the operation panel, prepare a T/B in hand and set the robot in a
state in which an emergency stop can be made at any time.

For RT ToolBox3, the operation panel that operates a robot can be started at online connection and
simulation start.

Robot programs, hand operation, and JOG operation can be performed in the operation panel.
Program debugging can be carried out by step operation.

Although Hand operation and JOG operation can be performed on the robot, pay full attention to
robot's surroundings.

(1) Starting the operation panel (at online connection)

1) Connect RT ToolBox3 to the robot controller.
For details of connection methods, refer to "Chapter 2.4 Creating a program (4) Connecting
to the robot controller".

2) Click [Online] in the project tree, and double-click [Operation Panel].

3) When starting the program or carrying out the direct execution, the Caution window is
displayed.
Clicking the [OK] button starts the robot operation. Make sure it is safe around the robot
and prepare a T/B before starting the robot operation.

2]l Hrogram
[ 11.prg Caution window

] sQ Direct

Spline

B3 Online
=T A [Program name] PRG1

The robot may move at the “max. speed” in the following operations.
Take special care when operating.

Caution

I_Ij 11 Please prepare T/B to stopanvtime in the emerzency.
Spline

] Monitar

4) Click [OK] in the Caution window, and the operation panel is displayed.

1:RC1 Robot controller

| Screen color
_ ! During online connection: Blue
~ At simulation start: Green
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Programs selected in the operation panel and programs in the debug state can be executed.
When the program is opened in the debug state, it can be executed by step operation.

(2) Main screen

(1) Task slot status and settings: Select, Jump

(3) Override

(2) Monitor

B - 100

| oooon | = A ¥
(5) Direct E <i> E
2 ®E [<DD]

' (4) Operation panel

(6) Step

(9) Driving speed

(7) HAND

(8) JOG

1) Task slot status and specifications
Displays the task slot status, selected program, and line number being executed.
- Click the [Select] button to specify the program to be executed.
- Click the [Jump] button to specify the program execution line.
2) Monitor
Displays the 3D Monitor, Error Monitor window, and Program Monitor window.
3) Override
Displays and sets the robot speed override.
4) Operation panel
Starts, stops, resets, and ends the program operation, and turns the servo ON/OFF.
5) Direct
Performs a direct execution of an instruction (regardless of the robot program).
6) Step
Controls the program in the debug state.
- [FORWD], [BACKWD]: Executes one line of the robot program, and moves the execution line to
the previous or next line.
- [CONT]: Executes a program that has stopped by a breakpoint or the stop command
continuously from the stopped line.
7) HAND
Operates the robot hand. Click this button to display the Hand Operation window.
In addition to the opening and closing of each hand, hand alignment and home position
return can be performed.
(To open and close the electrically operated hand, perform direct execution.)
8) JOG
Performs JOG operation on the robot (For details, refer to "(3) Jog Operation window" on the
next page). Click this button to display the JOG Operation window.
9) Driving speed
Selects the robot driving speed from Normal and Low.
When Low is selected, the robot moves at the maximum JOG operation speed.
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The robot JOG operations displayed in the robot view can be performed in the online or simulation
mode. Click the "JOG" button in the operation panel to display the JOG Operation window.

(3) Jog Operation window

To perform JOG operation online (when connected to a robot controller), the personal computer
needs to be set to acquire operation rights.

When the MODE key of the robot controller is set to "Automatic" and external I/O signals are used,
set inputs of operation rights from external 1/0 to OFF.

L:RC1 Simulation

LRC1 Simulation

| (1) Robot model
selection

4) Movement
distance setting

(7) Change TOOL

[ (5) Current robot position

(9) Operation by slider bar

[ (10) Position value specified move
* In simulation mode only

1) Robot model selection
Selects the robot model to be operated when multiple robots are connected.
2) Hand Align
Aligns the posture of the hand attached to the robot in units of 90 degrees.
This feature moves the robot to the position where the A, B and C components of the current
position are set at the closest values in units of 90 degrees.
3) Move method
Select the method in which the robot moves. For details on the Move method,
refer to "Appendix 2: RT ToolBox3 Simulation Function 2.2 Simulation function (2) Jog
operation".
4) Movement distance setting
Selects the robot movement distance. Selectable move distances are "Off", "High", and "Low".
5) Current robot position
6) Axis JOG operation
Performs the JOG operation on each robot axis.
The robot moves while holding down the [+] or [-] button with the mouse.
7) Change TOOL
8) Change Workpiece

9) Adjust settings with the slider bar
When Joint or XYZ jog is selected, the corresponding coordinate axis can be moved by moving
the slider bar to the left and right. The slider bar can be moved only in the simulation mode.
10) Move robot to the specified coordinate
Specify the Joint or XYZ coordinates directly to move the robot.
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The parameter information set in the robot controller can be referred to and overwritten.

2.11 Parameter setting

Set the parameters with the robot controller connected to RT ToolBox3.

To set parameters in the robot controller, select [Parameter] under [Online].

Expanding the items in [Parameter] displays items to start each parameter setting window.
Frequently used parameters are described in "Appendix 7: Frequently Used Parameters".

* For details of parameters, refer to the instruction manual "Detailed explanations of functions and
operations”.

Referring to and overwriting the parameter information

[Reference]

1) Expand [Online] — [Parameter] in the project tree, and double-click [Parameter List].

2) Or, expand each parameter under [Parameter], and double-click the parameter.

3) For [Parameter List], double-click the parameters displayed in the list.
After inputting a parameter in "Parameter Name", click the "Read" button to search for the
parameter.

[Overwrite]

4)To change parameters, change the parameter values and click "Write".

5)To enable the changed parameter values, power on the robot controller again.

Online Parameter name input
= RV-TFRR. parence i G o)\
ﬁ Operation Panel s W View Parameter List
Mttt t—)| V N
Ij Prl:ugram Parameter Name : |—|m l.::; hanged [
Spline e e
I'_"] Parameter ACCMODE Initial value of acceleration/deceleration mode(0:Fixed value, 1:0ptimum value) =

AIRERR1 Robot1 air pressure error INPUT,During robot1 air pressure err. OU,
1 AIRERR2 Rabot2 air prassure error INPUT,During robot2 air prassure g
AIRERR3 Robot3 air pressure error INPUT,During robot3 air pressure erm

AIRERR4 Robot4 air pressure error INPUT,During robot4 air pressure err. OU

hMu:nuement Paramete

AIRERRS Robot5 air pressure error INPUT, During robot5 air pressure err. OUTPUT
F'FDEIralTI ParamEter ALIGNTYP Align type select(0:Normal, 1:Cylindrical)

- ALWENA Enable X-command,SERVO command and RESET command in ALWAYS slot(0/1)
Slgnal ParamEter ARCH1S Shape of ARCH1

=l
i 3 ARCHIT Type of interpolation for ARCH1
2) é Communication Parameter pesctisl e _ c
E] PLC Cooperation Parameter 1 ‘ .

Safety parameter

Parameter Name : Robot# : D
El Parameter Explanation :  fumber of user define error,Message, Cause, Treatment |
=| P i
r E Movement Parameter 13900
. . 2 ;| message
£ Motion Limit
3 : cause
El Jog 4 :|treat _—
g Hand |
g Weight and Size
g Tool
Bl User-defined Area
|£| Free Plane Limit & Mation Limit 1:RC1 (Online) - o x
2) ) Home Positon
|£| Robot Additiona pis ~Joint: Limit (MEJAR) ~User Defined Origin (USERORG) — ~XYZ Limit (MEPAR)
g Colision Detection - Immdeg] + immde] - fml +
é 'l".llarm'u O Eratan n: -170.00 170.00 n: 0.00 : | -10000.00 | 10000.00
p p 12 -153.00 153.00 J2: 0.00 Y : | -10000.00 | 10000.00
|£| Maovement 13:  -0a0] 34010 13: -10.00 : [ -10000.00] 10000.00
é "fl"Drk CDDrdlnate 14 -360.00 360.00 14: 0.00
5. 0.00 0.00 15: 0.00
E Force Control % 0.00 0.00 16: 0.00
\ |£| Collision avoidance 17 : [ -80000.00 | 80000.00 7 0.00
B Additional Axis Cooperative Cor| | 8¢ S00.00] 80000.00 8 0.00
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2.12 Monitoring function

Monitor the items related to the operation of the connected robot.

(1) Program monitoring

The program information of current operations can be monitored.

Information such as the line currently being executed, variable values, robot posture, and position
information can be checked.

(1 ) Program = = Program 1:RC1 Task slotl
information Information —————————————— Pragram
Status: 1 Dim pa(10)
gram selection possible 2 GetM 1
IMA=3
JDot Name: 4 Mov 10
|RV-7FR-D
6 M_Timer(8) = 0
Program Mame: TMA=3
8 OAd! Off
V7D 9Dy 1
2 10 For MO1 =1 To MA
Mode: REP 1 Movol
12 Mov ]2
Conditions: START 13 Mov13 |
14 Mov 14
15 Next
Priority: 1 16 Mov 10 (2) Program
~Variable Monitor
Variable name | Type | Value
(3) Variable monitor N\
N
~\A

Variable

(4) Variables ‘ll' Add [ Select H Delete H Change H Load H Save ] (Volevnvec ) Hex

1) Program information
The program name currently selected, its operation status, and the model name of the
connected robot can be checked.

2) Program
The programs currently selected are displayed. The line currently being executing is highlighted.

3) Variable monitor
The names of the variables used in the selected programs can be checked.

The variables to be monitored can be selected with the buttons displayed at the lower part of the

window.

4) Variables
Add or select variables to be monitored.
Information currently being monitored can be saved to a file.

The saved variable names and types can be read from the file, and they can be set as variables to

be monitored.
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How to display the Program window

1) With the program open or being executed, click [Online] — [Monitor] — [Robot
Movement] — [Program] for the target project in the project tree.

2) For automatic operation, double-click "Task slot1". For debug state, double-click "Edit slot".

3) Clicking [Monitor] — [Program] in the operation panel also displays the program monitor (it
is not necessary to select a task slot in the project tree).

5] Parameter
1 Monitor
Robot Movement
3 Slot Run State

1"_'; Task slot3
a . o
T3 s Automatic operation
5 Task
73 r=sk Task slot 1
3 Taskwwer
J_'ﬂ Task slotd
T3 Edit slot

Program monitoring

2] Parameter
] Monitor
Robot Movement
3 slot Run State
= Proaram
3 Task slot1
T3 Taskslot2
T3 Task slot3
1’_‘; Task slot4
3 Task slots
3 Task slots
T3 Task slot?

H Puang——

Debug status
Edit slot
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(2) Movement State
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The current position, target position, and hand open/close status of the robot can be checked.

How to display the movement state

target project in the project tree.

Spline
[El Parameter
] Monitor
Robot Movement
(3 Slot Run State

Movement State

3 Maintenance
Z8 Board

Movement State window

1) Double-click [Online] — [Monitor] — [Robot Movement] — [Movement State] for the

(& Movement State 1:RC1 RV-7FR-D #1 - o
XYz R ~Joint T ~Hand State
Current Destination Current Destination
X: 369.980 0.000 I 0.000 0.000 Handl:  OPEN
Y: -0.000 0.000 32 -0.010 0.000 Hand2:  OPEN
z 705.130 0.000 J3: 89.990 0.000 Hand3:  OPEN
A -180.000 0.000 4 -0.000 0.000 Hand4:  OPEN
B: 0.020 0.000 Js: 90.000 0.000 Hands: —
c -180.000 0.000 J6: -0.000 0.000 Handé: —
it 0.000 0.000 7 0.000 0.000 Hand7: —_
L2: 0.000 0.000 J8: 0.000 0.000 Hand8: -
FL1 7 [RAN 0 LBF
J1-4 518 1134 1538 [mmy/sec]
0 0 0 0 Machine Lock : OFF TCP Speed : 0.000
0 i 0 0
FL2:
0 0 0 a Servo ON/OFF : ON
0 0 0 0
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(3) Error monitoring

The errors currently occurring are displayed.

In the Error Detail window, details (causes and recovery methods) of errors that have occurred can
be checked.

How to display the Error window

1) Double-click [Online] — [Monitor] — [Robot Movement] — [Error] for the target project in the
project tree.

2) Clicking [Monitor] — [Error] in the operation panel also displays the error.
3) To reset the error, click [RESET] in the operation panel.

Error number display
2] Parameter

] Monitor
Robot Movement
T3 Slot Run State
= Program
&% Movement State

AUTOMATIC

Operation panel at error occurrence

How to display the Error Detail window

1) Select the error and click the [Details] button, or double-click the error message on the Error
Monitor window.

Error window

X1 Error 1:RC1

No. ‘ Error message | Date | Time ‘ Level Program | Line | R
4340 The variable is not defined 17-12-19 18:28:20 Low 11 Z
R Error number, error cause,
— recovery method
Error number, details 7
Error Detail window
Error Detail x
4 [}
Detais E[ Error #: ‘434nnnnnn ||The variable is nat defined |

. Cause: | The variable has not been defined

Recovery: | pefine the variable
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The statuses of signals input to the robot controller from external equipment and signals output
from the robot controller to external equipment can be checked on the General Purpose Signal
monitor.

(4) Signal monitoring

a) Monitor settings: Signals displayed on the monitor can be set in a continuous range.

b) Pseudo-input: Signals are input to the robot controller from a personal computer, not from
external equipment.

c) Forced output: Signals can be forcibly output to external equipment from the robot controller.

How to display the General Purpose Signal monitor

1) Expand [Online] — [Monitor] — [Signal] for the target project in the project tree, and select
"General Purpose Signal".

Online ® General Purpose Signal 1:RC1 = g =
& RV-TFRR T
BB Operation Panel Display Format : | Hex -
[l Program putisenst g
’ Sanae_[F[EJD]CBlA[S][B17 6 5 a3 ]2 1][0] Rex i
Spline 15- 0 |0 70 0jojolo]olo]o0 3]0 4809 Lt S b)
B Parameter 31 16 |00 |0]0]0 00|00 o]ojo]ao]o]o]o0]aooo ~7 |
1 Monitor
[zl Robot Movement
(e Signal
7§ =] Monit
. iGeneral Purpose Signal ot o a)
L UL Bl Sgnae [FE[D[C[BJA[S[B[7[6[5[a[3[2[1[0] Fex ~— 1 |
) 15 0 |o|o]o]oo/0|o|o]o|olaolo|o|o]|o]a]oonn
® Stop Signal 31- 16 |0]0]0]0]0 0|00 00 0|0]0]|0]0]0] 0000
IO Unit
@4 DI signal
. |
ﬂ Device
- . Forced,
Operation Output’ C
Servo

How to set the signals that are displayed

1) Click the Monitor Setting button (a) to display the Monitor Setting window.
2) Input the start numbers of the signals displayed in [Input signal#] and [Output signal#], set
their display ranges in [Lines], and then click the [OK] button.

® General Purpose Signal 1:RC1 - o x
Display Format : | Hex -
Input Signal:
Monitor Setting Signel# [F|E|D[C[BIAJO[8]7[6[5[4[3[2]1 0] Hex | | pseudo
1001510000 0 [0 |0 |0 |0 00|00 00 0 0|00 00000 Input
1003110016/ 0 [0 |0 |0 |00 0|0 o o oo o000 o000
Input signalg : | 10000 10047-10032/ 0 [0 [o [o|ofo o fo]o|ofofo[o]o|o]o]oooo
1006310048/ 0 [0 [0 |0 |00 oo o[oofo o[0[0]0]co00
10079-10064] 0 [0 |0 |0 [0 |00 0|0 000 o000 o000
Lines : 1009510080/ 0 [0 [0 |0 [0 o0 o0 o[oo[o o[0][0]o]co00
1011110096 0 [0 |0 |0 (0|0 0|0 0|00 0 0|00 00000
1012710112/ 0 [0 |0 |0 0|0 0|0 0|0 0|0 o]0 000000
Output signal ; | 10000 - Output Signak
[ signa¥ [FlE[D[C[B[A 8[7 5[4 21 0] Hex
) 001510000 0 | 0 0 0 106
Lines : 003110016 0 | 0 0 0 0 0 000
004710032 0 | 0 0 0 0 0 000
1006310048 0 | 0 0 0 055
Cancel 007910064] 0 | 0 0 0 afolo 0 0 | 0oad
10095-10080[ 0 [0 [o [o|ofofofofo|ofofo[o]o]o]o] oooo
Forced
Output
==
Example)
Input signal: Signal number 10000 or later, 8 lines displayed
Output signal: Signal number 10000 or later, 6 lines displayed
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2.13 Backup and restore
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Backup or restore data with the robot controller connected to RT ToolBox3.

(1) Backup (robot — personal computer)

Save the information in the robot controller to a file in a personal computer.

Backup of data in one connected controller

2
3
4
5

~— ~— ~— ~—

tree.

L1 1"
5% Maintenance
Z8 Board

Ca .I.'-.‘}"Dgram
3 Parameter
[ System Program

i Tool

4y Backup
Cg Al

<) |

[ 20151114-101424

[T Program
[ Parameter
£ system Program

34) |

™ Backup 1:RC1

1) Expand [Online] — [Backup] in the project tree. Double-click the item to be backed up from
the four types of backup methods displayed in the project tree.
The backup method can be changed by selecting a check box in the Backup window.
Specify the backup destination, and click "OK".

The Confirmation window is displayed, and the backup starts.
When the backup has completed, the backup data is displayed under [Backup] in the project

Controller

Robot FV-?FR-R {

Serial #

Controller AR0703001
Robot1|

).

[/]All Files

[ lPrograms

<2) |

Select information to backup. (Robot Contraller - Persanal Computer)

[“IParameter Files

["Isystem Programs

[ IParameter list files

Comment |

Backup Path |RT3¥Pad<|ng¥RC1¥Bad<up¥10161114—101424‘ l Browse... |

(—

4—

OK

(2) Restore (personal computer — robot)

Transfer information backed up on the personal computer to the robot controller.

"Restore".

2) Specify the restoration method, and click "OK".

B Restore 1:RC1

Bacup

1) Expand [Backup] in the project tree. Select the data to be restored, right-click and select

o x

Folder | C:¥zPrj¥Cad¥RT3%Pa

dur\g¥RC1¥Eadmp¥Zﬂlslll4»lﬂ1424{‘ [ Browse... ]

Robot RV-7FR-R

Date & time
LastUpdate [2017/12/07 17:49:07

Badup lD17/12JEI7 17:49:07

|

Restore:

Select information to restore. (Perst

Ca 20
Cd Proar: Restore
|__] Fararm Beete
L Systel
5 Tool
RC2 Check Ba
Miffline

Open Backup program

ckup programs

\mete > Robot Contraller)

©al
:S\ct

[ Jchange rabat origin da

i

forecast data,

[rarametr ies OM

() Select

[ Rest;re m;
=

[/|5ystem Programs

-»

‘ oK
-
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For details of the RT ToolBox3 simulation function, refer to "Appendix 2: RT ToolBox3

2.14 Simulation function

Simulation Function".
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<<MEMO>> * Use this page to write down notes.
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Chapter 3 How to operate the Frequently Used T/B

3.1 Displaying the program

COMMON

(1) Selecting the INSTRUCTION EDIT screen

Step Operation

T/B screen

Explanation of Operation

L Controller/

drive unit (O/P)

- EMG.STOP £

B>
»Ce
— = o
rewe@Z2e
44 4 4 4

<Title screen>

MELFA CR800-D
RH-3FRH5515-D

Ver. S3

COPYRIGHT (C) 2011 MITSUBISHI ELEC
TRIC CORPORATION ALL RIGHTS RESE
RVED

<F Series (CR750, CR760)>
Set the controller/drive unit's
MODE selector switch to
"MANUAL".

<FR Series, F Series
(CR751)>

Switch the mode selector
switch prepared by the user
to "MANUAL".

2 | Teaching box (T/B)
TB ENABLE switch on
back side

Out: Disabled
Depressed: Enable
(lamp ON)
0
v
—] B
TB on back side

<Title screen>

MELFA CR800-D
RH-3FRH5515-D

Ver. S3

COPYRIGHT (C) 2011 MITSUBISHI ELEC
TRIC GORPORATION ALL RIGHTS RESE
RVED

Press the TB ENABLE switch
on the back of the teaching box
(T/B) to enable the T/B
operation.

(TB ENABLE switch turns
ON.)

If an alarm occurs, reset it by
pressing the [RESET] key at

the lower left of the teaching

box.

<Menu screen>

<MENU>

1.FILE/EDIT 2.RUN
3.PARAM. 40RIGIN/BRK
5.SET/INIT. 6.ENHANCED

The <Menu> screen opens
when the [EXE] key is pressed
in the title screen.

The cursor will flicker at

"1. FILE/EDIT" (selected
item).
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Step Operation

T/B screen

Explanation of Operation

< FILE/EDIT screen>

<FILE/EDIT> 1/ 6Rem 966272

1 07-05-30 20:21:30 485
2 07-05-30 20:21:30 485
3 07-05-30 20:21:30 485
4 07-05-30 20:21:30 485

EDIT | POSI [uPX

Press the number key [1]
to open the < FILE/EDIT >
screen.

A list of registered programs
will appear.

When opening the saved
program, select the program
name with the cursor and
press the [EXE] key

to open the <INSTRUCTION
EDIT> screen.

(2) Creating a new program

Step Operation

T/B screen

Explanation of Operation

1

< FILE/EDIT screen>

<NEW PROGRAM>
PROGTAM NAME

When creating a new program,
press the [F3] key ("NEW") to
open the new program creation
screen.

Set the program No. (name).

eyl

< FILE/EDIT screen>

<NEW PROGRAM>
PROGTAM NAVE

To set the program No. (name)
to 1, press the number key [1].
Press the [EXE] key to finalize
it.

The edit screen for program

No. 1 opens, and the first line
appears.

<INSTRUCTION EDIT screen>
<PROGRAM> 1

100%

INSERT | TEACH

The program name appears
at the top line of the
<INSTRUCTION EDIT>
screen.

Nothing is displayed when
creating a new program.
Input the program in this
screen.

If the program closes without a
program being entered, the
program name is deleted.

* To input and correct a program with T/B, refer to "Appendix 1: Teaching Box Appendix 1.3 / Inputting the

program with T/B ".
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3.2 Teaching the current position
(1) Operation on the POSITION EDIT screen

Step Operation T/B screen Explanation of Operation
1 <INSTRUCTION EDIT screen> Open the <INSTRUCTION
EDIT> screen.
<PROGRAM> 1 50%
4 Mov P10+P2 * | | Press the [FUNCTION] key
and display "SWITCH" at the
FUNCTION .
f75 EII-{C?B © 100. 100 function menu at the bottom of
ose . VY, the screen.
DIRECT 123
2 <POSITION EDIT screen> Press the [F2] key ("SWITCH")
<POS.> JNT 50% P1 to open the <POSITION EDIT>
X:  +0.00 A: +0.00
Y +0.00 B: +0.00 screen.
Z:  +0.00 C: +0.00
L1: +0.00 L2: +0.00
FLI: 0 FL2: 0
123
3 <POSITION EDIT screen> Press the [F3] key ("Prev") or
<POS.> JNT 50% P10 [F4] key ("NeX’[") dISplayed at
X:  +0.00 : +0.00 the very bottom of the
F3 |- F4 Y. +0.00 - +0.00 <POSITION EDIT> screen
L1: +0.00 : +0.00 and display the position
LI 0 variable to be edited.
123 (Display P10 in this case.)
* Prev (= Previous): Go to the
previous screen
Next: Go to the next
screen
4 <JOG screen> Press the [JOG] key to open
asy <CURRENT> JOINT 50% M1 T1 Bx| | the JOG screen.
<+ J1: -23.39 J5: +50.47 Lightly hold down the ENABLE
JOG jg JH-%‘; J6: -24.34 switch on the back of the T/B
J4 +1.61 ' and press the [SERVO] key to
Servo ON turn the servo ON. Move the
XYz TOOL [[elem 3-XYZ ; e
<Jog operation> ro.boF to the teaching position
with jog feed.
5 <POSITION EDIT screen> After moving the robot to the
<POS.> JNT 50% P10 teaching pos_ition, press the
-SN X:  +0.00 A: +0.00 [JOG] key (disable JOG mode)
' ; 18-88 gf :8-88 again and return to the
10G L1:  +0.00 L2: +0.00 <POSITION EDIT> screen.
FL1: 0 FL2: 0
123
6 <POSITION EDIT screen> Press the [F2] key ("Teach").
(PROGRAM> 1 The message "Current
position will be registered in
P10 P__. Okay?" will
RECORD CURRENT POSITION. — - LKays will appear.
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FUNCTION

<POS.> JNT 50% P10

X:  +0.00 A: +0.00
Y:  +0.00 B: +0.00
Z: +0.00 C: +0.00
L1: +0.00 L2: +0.00
FL1: 0 FL2: 0

When registering the position
data is completed, press the
[FUNCTION] key and display
"SWITCH" at the function
menu at the bottom of the
screen.

Press the [F3] key

Step Operation T/B screen Explanation of Operation
7 <POSITION EDIT screen> Press the [F1] key ("YES") to
<POS> JNT 50% P10 register the current position.
X:  +282.11 A: —-179.99 To cancel the registration,
7 2851 o wi7ees | | Pressthe [F4Tkey ('NO").
L1: L2:
FL1: 00000000  FL2: 00000000
2o 123
8 <POSITION EDIT screen> Press the [F4] key ("Next").
POS.> JUNT 50% P11 The position variable will
X:  +0.00 A: +0.00 appear.
Y: +0.00 B: +0.00
Z:  +0.00 C: +0.00 Perform step 4 to step 7 and
FHZ +0'08 F',:%; +0'08 register the points in order.
123
9 <POSITION EDIT screen>

<INSTRUCTION EDIT screen>

<PROGRAM> 1 50%

4 Mov P10+P2
5 Mvs P10

6 Dly 0.3

7 EHClose 1, 100, 100

DIRECT | CHANGE [} CLOSE g

("CHANGE") to return to the
<INSTRUCTION EDIT>
screen.
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(2) Operation of the INSTRUCTION EDIT screen

1) Open the <POSITION EDIT> screen.

2) Press the [FUNCTION] key, and display "SWITCH"
at the bottom of the screen.

3) Press the function key ([F3]) for "SWITCH".

4) The <INSTRUCTION EDIT> screen will open.

<PROGRAM>

DELETE

100%

INSERT | TEACH

Teaching (registering) a position (the INSTRUCTION EDIT screen is an example).
The following shows the method for teaching the position from the INSTRUCTION EDIT screen.

Step Operation T/B screen Explanation of Operation
1 PROGRANS 1 0% Look at an example to teach
/]\ ? P10. Press the [{] and [T] keys
4 Mov P10+P2
5 Mvs P10 to move the cursor to the step
J— 6 Dly 0.3 where P10 is written.
7 EHClose 1, 100, 100
WV 12 Y e
2
<CURRENT> XYZ 50% P10 Press the [JOG] key to open
-53/ X:  +282.11 A: -179.99 the JOG screen.
Y. -116.84 B: +3.16 Lightly hold down the ENABLE
JOG L%E +329.31 L%; +179.95 switch on the back of the T/B
FL1: 00000007 FL2: 00000000 and press the [SERVO] key to
Servo ON TOOL [Nfee turn the servo ON. Move the
<Jog operation> robot to the teaching position
with jog feed.
3 .
<PROGRAMS> 1 50% After movmg.t_he robot to the
4 Mov P10+P2 teaching position, press the
-s\/ 5 Mvs P10 [JOG] key again and disable
- 2 6 Dly 0.3 the JOG mode. The
JOG J EHClose 1, 100, 100 ISNTRUCTION EDIT screen
EDIT |DELETE (PR} INSERT | TEACH [l IINCYSV S
4 " n
PROGRAND 1 Press thg [F4]_ key ("TEACH").
The confirmation message
P10 "Current position will be
RECORD CURRENT POSITION. i on
F4 registered. Okay?
5 <PROGRAM> 1 50% When the [F1] key ("YES") is
4 Mov P10+P2 pressed, the current position
data is registered at P10.
To cancel the registration,
123 [u e =
Pick Up!

When multiple position variables

If multiple position variables exists in one line such as "Mov P10+P2", when teaching
from the INSTRUCTION EDIT screen, only the first position variable can be taught.
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3.3 Checking the registered position data (position jump)

With this procedure, the robot is moved to the registered position data and the position data is confirmed.
(Perform this procedure if necessary.)
* Before starting, confirm that the robot will not interfere with peripheral devices even if it moves from

the current position.

Step Operation T/B screen Explanation of Operation
1 <INSTRUCTION EDIT screen> Follow "(1) Steps for
<PROGRAM> 1 50% INSTRUCTION EDIT screen
4 Mov P10+P2 section 3.1 Displaying the
SELALRA program" in this chapter and
y 0.
7 EHClose 1, 100, 100 open the <INSTRUCTION
123 [EEnd EI9Y - | | EDIT> screen for the created
program.
2 <PROGRAM> 1 50% Press the [FUNCTION] key
1 _Mov P10+P2 and display "SWITCH" at the
SPO function menu at the bottom of
FUNCTION 4 EHClose 1, 100, 100 the screen.
Veld 123
3 <POSITION EDIT screen> Press the [F2] key ("SWITCH")
<P?<S.> %NOTO 50% P1 e +0.00 to open the POSITION EDIT
o 10, o +0.
E] i +0.00 B: +0.00 screen.
Z: +0.00 C: +0.00
L1: +0.00 L2: +0.00
FL1: 0 FL2: 0
TEACH [RE}
4 ( A POSS> JNT 30% P10 Press the [F3] key ("Erev") and
F3 F4 X: +977.45 A: -180.00 [F4] key ("Next") to display the
\fo +9§g-(2’2 gf +ng-gg position variable to be
— L1 ' L2: ’ confirmed.
ok == . Press the [OVRD™] key and
OVRD /M| | OVRD N/ ’ [OVRD/!] key and set a safe
L ) speed.
5 Li
ghtly hold down the ENABLE
POS.> JNT 30% P10 i
< X: +977.45 0 A: —180.00 switch on the back of the T/B
Y +0.00 B: +89.85 and press the [SERVO] key to
L%; +928.24 ch:; +180.00 turn the servo ON.
Servo ON FLI / FL2. 0 Hold down the function key

123

(IF1]) for "MOVE".

The robot will move toward the
position of the displayed
position variable while the [F1]
key is held down.

The robot will move to the
registered position and then
stop.

The interpolation method
follows the method set for jog
operation.
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Step

Operation

T/B screen

Explanation of Operation

0

<POSITION EDIT screen>

<POS.> JNT 50% P10

X +0.00 A:
Y:  +0.00 B:
Z: +0.00 C:
L1:  +0.00

MOVE | TEACH JyP&]

|Switch using the [FUNCTION] key|

DELETE] NAME [NP&N CHANGE Jj CLOSE

ﬂ @ Press F3.

<INSTRUCTION EDIT screen>
<PROGRAM> 1 50%

1 Mov P10+P2
2 Mvs P10
3 Dly 0.3

4 EHClose 1, 100, 100
DIRECT | CHANGE e}

CLOSE g

When confirming the position
data is completed, press the
[FUNCTION] key and display
"SWITCH" at the function
menu at the bottom of the
screen.

Press the [F3] key
("CHANGE") to return to the
<INSTRUCTION EDIT>
screen.

There are two interpolation methods:

"JOINT" is displayed for joint interpolation

"CARTESIAN" is displayed for linear interpolation

(These depend on the jog mode.)

Joint interpolation

P——

Note) Before starting, confirm that the

robot will not interfere with the
peripheral devices even if it moves
from the current position.

Linear interpolation

- —~

<POS.' JNT )% P10 <POS.'; XYZ 0% P10
i A: —-180.00 ST A: —-180.00
Y: +0.00 B: +89.85 Y: +0.00 B: +89.85
Z: +928.24 C: +180.00 Z: +928.24 C: +180.00
L1: L2: L1: L2:
FL1: 7 FL2: 0 FL1: 7 FL2: 0
MOVE | TEACH [e&] = MOVE | TEACH [e&] =
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3.4 Changing position data
(1) Correcting (MDI compensation)

Step Operation T/B screen Explanation of Operation

1 Press the [FUNCTION] key

PROGRAM> 1 0 .
: Mcic\;, p10>+P2 00% and display "SWITCH" at the

5 Mvs P10 function menu at the bottom of
6 Dly 0.3 the screen.

FUNCTION 7 EHClose 1, 100, 100
DIRECT | CHANGE Jlek]

CLOSE B3
2 <POSITION EDIT screen> b the [F2] key ("SWITCH")
ress the ey (" "
POS.> JNT 50% P1
< X ? +0.00 ° A: +0.00 to open the <POSITION EDIT>
Y: +0.00 B: +0.00 screen.
Z: +0.00 C: +0.00
L1: +0.00 L2: +0.00
FL1: 0 FL2: 0

123

3 Press the [F3] key ("Prev") and
POS> TS0 P2 oo [F4] key ("Next") to display the
Y: +0.00 B: +0.00 position variable to be edited.
LI I
F3 Fa FLI: 0 FL2. 0
' e 123
4
POS> UNT 50% P2 Press the arrow keys ([{], [-])
X:  +0.00 A: +0.00 and move the cursor to the
Y. +0.00 B.  +0.00 coordinate to be edited.
5. 1008 Hold down the [CLEAR] key
] CLEAR FLI1: 0 FL2: 0 and delete the displayed
123 "+0.00",
5 Input the new value and
)
Number key <PC))<:S-> +~(J)_"(‘JB 50% E:z +0.00 press the [EXE] key.
Y:  +0.00 B:  +0.00 - -
o +0.00 Ex) Setting the Z axis value to
L1: +0.00 L2:  +0.00 50mm
EXE A3k g a2 0 Press the [5], [0] and [EXE]

MOVE | TEACH PR Prev

keys. Only the Z axis value in
the position variable P2 is
registered as 50mm.

Pick Up!
Correcting position
The position data can be corrected in the same manner.
After the position data is finalized, hold down the [F1] key ("MOVE") to move to the compensated data
position.
* Note that the current position data is registered again when the [F2] key ("Teach") is pressed on this
screen.
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(2) Deleting
Step Operation T/B screen Explanation of Operation
1 <POSITION EDIT screen>
OS> JNT 50% P1 Open the <POSITION EDIT>
X:  +0.00 A: +0.00 screen.
Y: +0.00 B: +0.00
Z: +0.00 C: +0.00
L1: +0.00 L2: +0.00
FL1: 0 FL2: 0
123
2 <POS.> JNT 50% P55 P th [F3]k (p ) d
— : ress the ey ("Prev") an
R 5 000 || [FaIkey ("Next?), and display
Z: +0.00 C: +0.00 the position variable to be
. L1: +0.00 L2:  +0.00
F3 F4 FLI: 0 FL2: 0 deleted.
123
3 <POS.> JUNT 50% P55 P the [FUNCTION] k
. 6 ress the ey
A 000 and display "DELETE" at the
: ' : ' functi :
FUNCTION SO G RR || P
FL1: 0 FL2:
EEEE I 23
4
<POS.EDIT> Press the [F1] key ("DELETE").
P55 The confirmation message "xxx
E DELETE OK? will be deleted. Okay?"
S <POS> JNT 50% P55 When the [F1] key ("YES") i
2 ' en the ey is
S; pressed, that position variable
L%; Ez data is deleted.
FLI: 0 FL2: 0
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3.5. Saving a program

COMMON

Step Operation T/B screen Explanation of Operation
1
<INSTRUCTION EDIT screen> Press the [FUNCTION] key
<PROGRAM> 1 50% and display "CLOSE" at the
function menu.
FUNCTION
6 Dly 0.3
7 EHClose 1, 100, 100
123 cLOSE [y
2
<MANAGE/EDIT screen> When the [F4] key ("CLOSE")
<FILE/EDIT> 1/ 6Rem 966272 is pressed, the program is
1 07-05-30 20:21:30 485 saved and closed.
2 170330 20:21:30 485 | | The list of programs opens.
4 07-05-30 20:21:30 485
R 123
3
<Menu screen> Press the [FUNCTION] key,
<MENU> switch the function menu and
1.FILE/EDIT  2.RUN press the [F4] key ("CLOSE").
FUNCTION| — | F4 3.PARAM. 4 ORIGIN/BRK The <Menu> screen opens.
5.SET/INIT. 6.ENHANCED
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3.6 Executing step operation
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With this procedure, the program is executed one line at a time in order of numbers to confirm that the

program runs correctly.

Step Operation T/B screen Explanation of Operation
1 <INSTRUCTION EDIT screen> | Follow "(1) Steps for
<PROGRAM> 1 50% INSTRUCTION EDIT screen
1 Ovrd 80 section 3.1 Displaying the
§ 3?\),6311 program" in this chapter and
4 Mov P10+P2 open the <INSTRUCTION
DELETE IEBXN INSERT I TEACH B EDIT> screen of the program.
2 <PROGRAM> 1 Press the [FUNCTION] key
1 Ovrd 80 and display "FWD" and "BWD"
2 Hopen 1 at the function menu at the
3 Mov P1 bottom of the screen.
4 Mov P10+P2
123
3 <PROGRAM> 1 50% Lightly hold down the ENABLE
1_Ovrd 80 switch on the back of the T/B
Servo ON TR and press the [SERVO] key to
4 Mgz P10+P2 turn the servo ON.
D | uuve EER When the [F1] key ("FWD" is
(FWD) pressed, the step at the cursor
location is executed while the
key is held down. The program
execution stops when the
function key is released.
During execution, LED above
the [START] button on the
operation panel turns ON.
When execution of one step is
completed, the [START]
switch's LED turns OFF, and
the LED above the [STOP]
switch turns ON. When the key
is released, the cursor on the
T/B automatically moves to the
next step.
* The override should be set to
a delay for safety purposes.
Use this operation to execute
each line and confirm the
operation.
4 To quit, press the "CLOSE"
button and save the program.
Pick Up!

Step Return

If the [F4] key ("BWD") is pressed after step feed has been executed several times, program can be
executed and the operation confirmed while returning one step at a time. However, this function is
limited to the movement command for up to 4 continuous steps.

+0+ This completes confirmation of the robot operation (debugging).

Next, try moving the robot with automatic operation!! 0 e

-86-




COMMON

3.7. Performing automatic operation (T/B)

Automatic operation can be executed with the controller/drive unit's operation panel (O/P) or
teaching box (T/B).
When operating with the operation panel (O/P), refer to "3.8. Performing automatic operation (O/P)

(F Series) ".

+0 ¢ Initially set a low movement speed, and gradually increase it. #0¢

(1) Automatic Operation

Step

Operation

T/B screen

Explanation of Operation

1

Teaching box (T/B)
TB ENABLE switch on
back side

Out: Disabled
Depressed: Enable
(lamp ON)

I

TB on back side

MO
MANUAL | e AUTOMATIC

"

@'

<Title screen>

MELFA CR800-D Ver. 53

RH-3FRH5515-D

COPYRIGHT (C) 2011 MITSUBISHI ELEC
TRIC CORPORATION ALL RIGHTS RESE
RVED

Press the TB ENABLE switch
on the back of the teaching box
(T/B) to disable the T/B
operation (turn OFF the TB
ENABLE switch), and set the
mode selector switch of the
controller prepared by the user
to "AUTOMATIC".

When the mode selector switch
is switched to AUTO while TB
ENABLE of the T/B is enabled,
error H5000 "TB Enable key is
ON" occurs.

<RUN>

1.CHECK
3.0PERATION

2.TEST RUN

2 <Menu screen> The <Menu> screen opens
when the [EXE] key is pressed
<MENU> in the title screen.
2.RUN
3.PARAM. 4ORIGIN/BRK
5.SET/INIT. 6.ENHANCED
|
3 <RUN screen>

Press the number key [2] and
display the <RUN> menu
screen.
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Step Operation T/B screen Explanation of Operation
4 <OPERATION screen> Press the [3] key on the RUN
screen to display the
<OPERATION> 100%  Auto <OPERATION> screen.
+Z (J3) PROGRAM NAME: STEP:
PRG1 00001
3 DEF @
STATUS:STOP MODE: GONT.

START| CYCLE [PPSR RESET JCHOOSERSS

ENABLE lamp on front of
the teaching box (T/B)

Y ——
& ENABLE

lamp flashes

The status indicator "ENABLE"
of the T/B flashes.

5 <OPERATION screen> Press the [OVRD?] key and
G ™ [OVRD{] key and set a safe
<OPERATION>  _ 10% JAuto speed
PROGRAM NAME: STEP® peed.
[OVRD 4\J OVRD \l/ ’ PRG1 00001
STATUS:STOP MODE: CONT.
START| cvoLE [P46] RESET
Set speed to 10%
6 <PROGRAM selecting screen> When the [F4] key
("CHOOSE") is pressed, the
(PROGRAM GHOIGE? <PROGRAM CHOICE> screen
F4 PROGRAM NAME: is displayed.
(PRG1 ) (Displays the selected program
name.)
7 <OPERATION screen> Input the program name to be

Program name input

EXE

{OPERATION> 10%  Auto
PROGRAM NAME: STEP:
PRG2 00001
STATUS:STOP MODE: CONT.

Changed the program name to
PRG2

started in the parentheses of
the PROGRAM NAME and
press the [EXE] key.

A new program is displayed
and the display returns to the
<OPERATION> screen.

* Always confirm that the
program to be started is
selected.

* When the indication of
program execution status is
"STOP", the program cannot
be changed.

Press down the [RESET] (F3
key) to set the status indicator
to "READY", and then operate
again.
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Step Operation T/B screen Explanation of Operation
8 H " "
<OPERATION> 10%  Auto ?ISVZE?é?sir;;ggogrgisstXé ON
PROGRAM NAME: STEP: ’
PRG? 00001 [FUNCTION] key and switch
the function menu display area.
FUNCTION STATUS:STOP MODE: CONT.
START| CYCLE |P4€] RESET
9 <OPERATION screen> Before turning ON the servo,
confirm that there are no
Servo ON <OPERATION> 10%  Auto . ,
PROGRAM NAME:  STEP: operators within the operating
PRG2 00001 range of the robot, then press
the [F1] key ("SV. ON").
STATUS:STOP MODE: CONT.
SV.ON | Sv.oFF RIER) * The servo can be turned ON
' ' with the [SERVO] button of
the T/B.
* You do not have to hold the
"ENABLE switch" for this
operation.
10 <STARTING PROGRAM CHECK> | After pressing the [FUNCTION]
<STARTING PROGRAND key and_ switching the function
PRG2 menu display area, press the
— START THE PROGRAM. [F1] key ("START") to open the
FUNCTION F1 OK? CHECK screen.
screen>
11 <OPERATION screen> When the [F1] key ("YES") is
<OPERATION> 10%  Auto press?_d, th? ?,[Ut]?mﬁ:'c
PROGRAM NAME:  STEP: operation starts Tor the
PRG?2 00001 currently selected program.
STATUS.STOP MO The screen returns to the
. <OPERATION> screen. The
operation mode is based on the
. mode displayed on the screen.
Operation mode

(2) Changing operation mode

Step Operation T/B screen Explanation of Operation
1 . .
<OPERATION> 10%  Auto ::ca;sgs:;e operation mode if
PROPG?{%MZNAME: STOEO%:M When the [F2] key is pressed,
F2 the operation mode can be
STATUS: RUN MOD

START| CONT. [P

RESET yeunncT

When the operation mode
has changed to <CYCLE>

Cycle «++-+-- Use this button to stop
the robot operation
after one cycle.

Continuous--Repeats the program
execution.

changed.

* The operation mode can be
changed when "STATUS" is
"RUN"_
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(3) Stopping and resuming
a) Stopping

COMMON

The running program is immediately stopped, and the moving robot is decelerated to a stop.

Step Operation

Explanation of Operation

' [STOP] key

1 Front of the teaching box (T/B)

Press the [STOP] key on the front of the teaching box (T/B).

b) Resuming automatic operation

When resuming automatic operation, always confirm that the program to be started is selected.

Step Operation T/B screen Explanation of Operation
1 <OPERATION screen> When the [F1] key ("YES") is
pressed, the automatic
P;?)zgm ;L?A';? STEP1-0% Aute operation starts for the
PRG2 00001 currently selected program.
STATUS: RUN MODE: GYGLE The screen returns to the
. ' <OPERATION> screen. The
START] OONT. MEER] RESET ] cHoosE operation mode is based on the
mode displayed on the screen.
(4) Servo OFF
Step Operation T/B screen Explanation of Operation
1 <OPERATIONS 0%  Auto When the function "SV. OFF" is
: ) not displayed, press the
P A ST o [FUNCTION] key and switch to
FUNCTION the function menu display area.
STATUS:STOP MODE: CONT.
START| CYCLE JPPA€Y RESET
2 S OFF <OPERATION screen> Press the [F2] key ("SV. OFF").
ervo
<OPERATION> 10%  Auto
PROGRAM NAME:  STEP:
PRG2 00001
STATUS:STOP MODE: GONT.
SV.ON | SV.OFF |[IP]

* The brakes will automatically become active when the servo is turned OFF.

(Depending on the type of robot, some axes may not have brakes.)

-90-




(5) Resetting the program
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The program's stopped state is canceled, and the execution line is returned to the head.

<OPERATION screen>
<OPERATION>

10%  Auto

PROGRAM NAME: STEP:
PRG2 00001
STATUS: RUN MODE: CYCLE

START | CONT. [P RESET [ CHOOSE

Step Operation T/B screen Explanation of Operation
1 0 When the function "RESET"
P;%zgm;ﬂ:? STEFJ'O/D Auto is not displayed, press the
PRG?2 ’ 00601 [FUNCTION] key and switch
FUNCTION to the function menu display
STATUS:STOP MODE: CONT. area.
START| CYCLE [P} RESET JCHOOSE |
2

When the [F3] key ("RESET")
is pressed, STEP will return
to its initial position, and the
program will be reset.

The program cannot be reset
while the program is running.
Operate while the program is
suspended.

(6) Exiting the operation panel

Step Operation

Explanation of Operation

1

FUNCTION

T/B screen
<OPERATION> 10%  Auto
PROGRAM NAME:  STEP:
PRG2 00001
STATUS:STOP MODE: CONT.

SV.ON | SV.OFF P

When the function "CLOSE"
is not displayed, press the
[FUNCTION] key and switch
to the function menu display
area.

’ <RUN screen> Pressing the [F4] key
<RUN> ("CLOSE") closes the
1.CHECK 2 TEST RUN operation panel.
3.0PERATION

[Caution]

@ Even if the operation panel is closed, the status "SV. ON" will continue to be displayed if the
servo is not turned OFF as described in item (4). Display the "OPERATION" again and perform
item (4), the "Servo OFF" operation.

@ If the mode selector switch prepared by the user is switched to "MANUAL" while the
OPERATION is displayed, the mode switches to "MANUAL". The servo power turns OFF, but in
the "MANUAL" mode, the servo does not turn ON unless the T/B ENABLE is enabled and

ENABLE switch is held lightly.
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3.8. Performing automatic operation (O/P) (F Series)

(1) Automatic operation

Step Operation O/P screen Explanation of Operation
1 <T/B> MDisabled| STATUS NUMBER on Press the TB ENABLE .SWitCh on
@Enabled controller/drive unit's the back of the T/B to disable it,
operation panel (O/P) and set the controller/drive unit
Back of T/B MODE to AUTOMATIC.
While TB ENABLE is enabled
<0O/P> ’ H " " . L
MANUAL,&EAUTOMATIC . ( ( E when the "MODE" key is switched
S™e ) to "AUTQ", error H5000 "TB

Enable key is ON" occurs.

2 <Setting the movement speed> | prags the [CHNG DISP] button,
and display the "Override" at the
STATUS NUMBER on STATUS NUMBER display.
controller/drive unit's * Press the [DOWN] button and
operation panel (O/P) set to approx. 10%.
(11
. (L
3 <Selecting the program No.> | press the [CHNG DISP] button,
and display the "Program No." at
STATUS NUMBER on the TSATUS NUMBER display.
controller/drive unit's Press the [UP] or [DOWN] button
operation panel (O/P) to display the program No. to run
with automatic operation.
W ‘7 ﬂ W ’ * If the program No. cannot be
I, u u u ( selected, press the [RESET]
button to cancel the robot's
stopped state.
upP
4 Before turning ON the servo,
confirm that there are no operators
within the operating range of the
robot, then press the [SVO ON]
button.
The servo turns ON, and the green
lamp on the top of the [SVO ON]
button turns ON.
5

Automatic operation (continuous
operation) starts when the
[START] button is pressed.

If the [END] button is pressed
during continuous operation, the
operation will stop after one cycle.
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Step

Operation

O/P screen

Explanation of Operation

When the [STOP] button is
pressed, the robot will decelerate
and stop immediately.

When the [START] button is
pressed again, the automatic
operation will resume (repeated
operation).

(2) Servo OFF

Step

Operation

O/P screen

Explanation of Operation

1

Press the [SVO OFF] button.

The green LED on the top of the
[SVO OFF] button turns ON.

* Switch the mode selector switch
to "MANUAL" if necessary.

<0O/P>

MODE
MANUAL | e AUTOMATIC

@- °

Switch the mode selector switch
prepared by the user to
"MANUAL" if necessary.

* The brakes will automatically become active when the servo is turned OFF.
(Depending on the type of robot, some axes may not have brakes.)

(3) Resetting the program

The program's stopped state is canceled, and the execution line is returned to the head.

Step

Operation

O/P screen

Explanation of Operation

1

Press the [RESET] button.

The green LED on the top of the
[RESET] button turns ON.
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The MELFA-BASIC language is used with the MELFA Series.
Programming using this language is explained in this section.

Chapter 4 Robot Language

4.1 MELFA-BASIC specifications

(1) Program name
Uppercase alphanumeric characters are used for the
program name. Up to 12 characters can be set.
The number of characters in the program name that can be
displayed on the controller/drive unit operation panel is
within four characters.
When specifying a program via a GOT or programmable
controller, create a name that includes only numbers.

STATUS NUMBER on
controller/drive unit operation panel

(O/P)
pﬁﬂﬁ (
N |

Display of program name

(2) Program instructions
Instructions are

Instruction statement

configured of the A
following parts: - 7 Moy 51 D
* Step number Step No. | |command data
e Command
e Data 10 Mvs J10 Wth M_Out(8)=1
« Ancillary statement Step No. command data ancillary statement

In MELFA BASIC, uppercase and lowercase alphanumeric characters can be used for
commands and variable names.

a) Step number
The integers 1 to 32,767 can be used for the step number.
The program is executed from the first step (in ascending order of step numbers).
In MELFA BASIC, inputting step numbers during programming is not necessary.
Step numbers are automatically numbered.

Program A Program B
Step No Step No
1 ...... 1 ......
2 ...... 2 ......
3 ...... 3 ......
4 End 4 End
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b) Commands
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Commands prepared for the MELFA-BASIC can be used.

Typical instruction

hand)

No. Item Details Related commands
1 Robot movement control | joint interpolation movement Mov
2 Linear interpolation movement Mvs
3 Circular interpolation movement | Mvr, Mvr2, Mvc
4 Cont!r?UOL.JS path mode Cnt
specification
5 Optlmlzeq acceleration/ Oad
deceleration movement
6 Positioning range specification Fine P
7 Hand control (pneumatic hand) | HOpen, HClose
H trol (electri t
8 and control (electric operated EHOpen, EHClose

9 Pallet operation

Def Plt, PIt

Program control

Unconditional branch,

Data is described with constants and variables.

10 Conditional branch GoTo, If Then Else
11 Waiting for conditions Wait
12 Limited repetition For Next
13 Interrupt Def Act, Act
14 Subroutine GoSub, CallP
15 Timer Dly
16 Stop End, HIt
17 | External signal Input/output signal M_In, M_Out
18 3::?-Ut signalfvariable Output signal/variable clear Clr
c) Data

/" Dl

/ /] 05

Wait time I

l Time 0.5 sec.J

Constant notation>

/ Mov / / P10 / ........... -< Variable notation>

Movement
command

Target position l

-O5-




d) Ancillary statement

COMMON

A process command can be added only to movement commands.

Mov P1 Wth M_Out(17)=0

Movement
command
statement

Ancillary phrase

Command
statement

An ancillary phrase can be used to connect command statements.
This is limited to movement commands.

e) Label

The label is used to designate a branch destination in the program.

1 *START

20 m

30e

4 N\ A

5 GoSub *DATASET

60 A 6

—

Branch

100 *DATASET -

101 P100=P15+P50
102 P110=P20-P51

f) Usable characters

—

103 Return

The robot turns off the output
number 17 while moving to P1.

. Label

Class Usable characters
ABCDEFGHIJKLMNOPQRSTUVWXYZ
Alphabet ,
abcdefghijkimnopqgrstuvwxyz
Numbers 0123456789
Symbols V"#S%&()*+-.,/:;=<>2@ [\]1"{}~]
Special
Blank Blank character (space)
characters :
Underline _ (underscore)
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(3) Program constants and variables

(1) Data types

A constant is a fixed value that is set beforehand.
A variable is a container for storing data.
There are various types of constants and variables depending on the data used or stored.

.............
Character string i
et |- ..............

Numeric type

Position type

Joint type

-97-



COMMON

(2) Variables

The following types of variables are used:
¢ Calculation formula

e Character string < Variables > Arithmetic type
¢ Position

¢ Joint

e Input/output
These are called variable types. The variable
name is described with 16 or less
alphanumeric characters.

Character string type

Position type

Joint type

Input/output type

{ Variable type ]

(3) Variable types
The following alphabet is added to indicate the variable type.

e Numeric variable M is added to head
¢ Position variable P is added to head
e Joint variable J is added to head

e Character string variable C is added to head

[ Variable type ]- M1, M10, M_00 > Numeric variable

P1, PCV, P_02 > Position variable

J1, J5, J_08 > Joint variable

C1%$, C10%, C 00% > Character string

variable
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(4) Types of variables
There are two types of variables:
¢ Local variable valid only in one program
o External variable common in all programs

Variable valid only in one program Local variable Ex.) M1, P1, etc.

- External variable Ex.) M_01,P_01
- Program external variable
- Status variable

- User-defined external variable

Variable common in all programs

Program 1

1 Mov P2
2 Mov P_01
3 Mov P3

4 1f M_200=1 Then HIt
...... External variable
M1=1 Common to program

Local variable 1and 2
Valid in program 1 P2=(100,0,200,0,0,0)

P3=(50,50,150,0,0,90)
...... 4 P_01
M_200
Program 2
1 Mov P3 /
2 Mov P_01
3 Mov P2

4 If M_200=0 Then Hit

Local variable [| M1=1
Valid in program 2 P2=(-200,0,100,-90,0,0)
P3=(-150,0,200,0,0,180)
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(5) Processing numeric variables

Numeric variables
are processed with

the following types:

e Integer type

¢ Single-precision
real number type

¢ Double-precision
real number type

Integer type
-32768 to 32767

Single-precision real number type
-3.40282347e+38 to 3.40282347e+38

Note: e is the exponential of 10

Double-precision real number type
-1.7976931348623157e+308 to 1.7976931348623157e+308

(6) Configuration of position variable

The position variable starts with the alphabet P, and is configured with a number, alphabet
character or element, etc.

[ P1, P10, P150 (number) ]

[ PA, PDV, PWORK (alphabet) ]

{ P1.Z, PDV.X (element data) ]

Element data is used to set or change the specified value (such as "X" and

"Z") in the position variable.

Example) P1=(200, 300, 400, 180, 0, 180, 0, 0)
P1.2=500

-

P1=(200, 300, 500, 180, 0, 180, 0, 0)
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(7) Constants

There are five types of constants.

¢ Numeric value
e Character string
e Position

¢ Joint

e Angle

(8) Numeric constants

Numeric constants
include:

e Decimal

e Hexadecimal

¢ Binary

COMMON

Numeric constant

Numeric constant

{ Constant ;

Character string
constant

Position constant

Joint constant

Angle constant

(1) Decimal: 0t0 9, 1.5

(2) Hexadecimal: &H6B

For a hexadecimal
number, add &H at the
beginning.

Example

Wait M_Inb(10)=10
Wait M_Inb(10)=&H000A

Wait M_Inb(10)=&B00001010

(3) Binary: &B00001010

For a binary number,
add &B at the
beginning.

(9) Character string constant

String constants are characters enclosed by double quotations (").
Ex.) "ABCDEFGHIJKLMN" "123"

Pick Up!

Up to 240 characters per character string

- The character string can have up to 240 characters including the step numbers and double

quotations.

- Input two double quotations in succession to include them in a character string. For the
character string AB"CD, input "AB" "CD".
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(10) Position constant
Position constants are configured of position data for eight axes, including the additional axes,
and a structure flag that indicates the posture.

(X, 'Y, 'z, A, B, C, L1,L2)(FL1,FL2)
P10=(300, 100, 350, 179, 0, 170, 0, 0)(7, 0)

S — N — . —

Coordinate data Posture data Structure flag
Coordinate value of the pgsture of the robot tip FL1: Posture flag
robot tip ABC (unit: deg) FL2: Multi-rotation data

XYZ (unit: mm)

Variable name: The first Additional axis data (travel axis, etc.)
. L1,L2

character is "P".

Example)

P1=(300, 100, 400, 180, 0, 180, 0, 0)(7,0)

P2=(100, 200, 50, 0, 0, 90, 0, 0)(4,0)--------- [4-axis horizontal multi-joint type]
P3=(0, 0, 50, 0, 0, 0)(0,0) «-rrrrrrrerrmeeeees [No additional axis data]

(11) Joint constant
The structure of the joint constant is shown below. Variables cannot be described in the joint

constant.

(J1, J2, J3, J4, J5, Je6, J7, J8)
J20=(10, -20, 90, O, 90, 60, 0, 0)
—— — —~ N N

Robot axis data J7, J8: Additional axis data
J1to J6 (omittable)
(unit: mm or degree) (travel axis, etc.)
L1, L2

Variable name: The first
character is "J".

Example)

J21=(0, 10, 90, 10, 90, 90, 0, 200)----------- [6-axis robot + additional axis]
J22=(10, 90, 30, 10) - --crrerrerrrrereeeeens [4-axis robot]

J23=(10, 90, 30, 10, ,, 0, 200)-------rrrree--- [4-axis robot + additional axis]
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(12) Structure flag (FL1, FL2)

Posture flag (FL1) example

[Vertical multi-joint robot]
<RIGHT/LEFT>
6-axis type: Indicates the position (P) of the J5 axis rotation center in respect to the straight above
the J1 axis rotary center.
5-axis type: Indicates the position of the center of the flange (R) in relation to the rotary center
of the J1 axis.

RIGHT __————_  LEFT RIGHT __ ——— LEFT

A & ~—a

©)
J1 axis ¢ J1 axis e FL1 (Flag 1)
Rotation __ : Rotation _ &B000000O0OO
center [ % center |~ 0
— ] 1/0=RIGHT /LEFT
Note) &B indicates a binary.
6-axis type 5-axis type
<ABOVE/BELOW>

Indicates the J5 axis rotation center position (P) from the J2 axis rotation center to the J3 axis
rotary center.

BELOW
L — »>
\ J3 axis
ABOVE == - Rotation center
A

J2 axis
=, " Rotation center

FLA1(Flag 1)
&B000000O0O
N )
%h? 1/0=ABOVE / BELOW

Note) &B indicates a binary.
5-axis type/6-axis type

<NONFLIP/FLIP>
Indicates the flange surface direction in respect to the J4 axis rotation center to the J5 axis rotation
center.

FL1(Flag 1)
&B00000000O

T
1/0=NONFLIP / FLIP
Note) &B indicates a binary.

J4 axis

\ J6 axis flange
NON FLIP  surface
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[Horizontal multi-joint robot]

<RIGHT/LEFT>
Indicates the position (P) of the tip axis to the vertical line that passes from the J1 axis rotary
center to the J2 axis rotary center.

RIGHT

LEFT

FL1(Flag 1)
&B000000OOO

T
J2 axis 1/0=RIGHT /LEFT
Rotation center ~ Note) &B indicates a binary.

J1 axis
Rotation center

Multi-rotation flag (FL2)

The wrist tip axis value in the XYZ coordinates system (J6 axis in a vertical multi-joint
robot) is the same as that after one rotation (360 degrees). For this reason, FL2 is used
to count the number of rotations.

Multi-rotation data values

Ang|e Of each axis =400 =540 =180 0 180 540 400
| | | | | | |
| I I | I
Multi-rotation -9 -1 i 9
data values (E) (F) 0

The multi-rotation flag data shows 0=&H00000000 (Hexadecimal)

the status of all axes in decimal | ' ﬁx!s ;
: Xis

Axis 3
Axis 4
Axis 5
Axis 6
Axis 7
Axis 8
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Pick Up!

Singularities (- Precautions when teaching a vertical multi-joint robot -)

- If the J5 axis angle is 0° when performing linear interpolation movement using the position data
of the XYZ coordinates system, infinite combinations of angles formed by the J4 and J6 axes
may exist. However, the robot cannot always be made to move to the desired position and
posture. This position is called a singularity.

- A singularity occurs when the center of the axis J5 is on the Z axis of the base coordinate
system and the wrist is facing upward.

- When the structure flag changes during the linear interpolation movement, a singularity occurs.

- When a robot with a singularity is being operated at the XYZ jog, TOOL jog, CYCLINDER jog, or
WORK jog using a T/B, an alarm is generated to warn the operators of the robot if the control
point of the robot approaches the singularity.

- For robots with a singularity pass function, enabling the function allows the robot to pass through
the singularity by the XYZ jog or linear interpolation. This expands the work area by the linear
interpolation and enhances the flexibility of the layout.

Posture at start point

Start point

Operation — _
direction \
()
haN Target

position

Jdaxis =
Rotation %

© <« Target
position

Operation at the singularity

When the robot attempts to pass through the singularity (J5 axis
= 0°) or its vicinity with a fixed posture, the J4 axis of the robot
rotates rapidly and the robot cannot pass through.
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4.2 Program instructions

The typical instructions used for programming are explained in this section.

(1) Interpolation instruction

This instruction is used to move the robot.
All axes start simultaneously and stop simultaneously.

a) Mov (Move)

The robot moves with joint interpolation to the target position.

Moves with joint interpolation Start
point

@)
Target
position
Gradual curve

b) Mvs (Move S)
The robot moves with linear interpolation to the target position.

Start
point

Moves with linear interpolation
Target
position

c) Mvr (Move R)
The robot moves with circular interpolation to the target position.

Start
point

Moves with circular .
interpolation Transit
point
(Designate the transit point) End point
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d) Cnt (Continuous)

Select from one of the following actions to be taken when passing through the taught points:
¢ Decelerate and stop
¢ Do not accelerate or decelerate, and complete smooth interpolation to the end point

When moving from P1 to P5 via P2, P3, and P4

For Cnt1 (continuous operation):
Pass through the vicinity of each point and
. J . Y . P (1) El (5) P4
move with continuous operation. El @O— |
(Acceleration/deceleration operation at the 4)
initial value) (Deceleration)

<Program example>

1 Mov P1 'Move with o - -y}
acceleration/deceleration (1) to P1. El P3

2Cnt1 'Enable continuous operation.
3 Mvs P2

' P2
}Continuous operation (2), (3) | |
4 Mvs P3 ' v \/ \/ v
5 Mvs P4 'Move with deceleration (4) to P4. X y
6Cnt0

'Disable continuous operation. .
Speed transition graph  f(Time)
(Note 1)

7 Mvs P5 'Move with
acceleration/deceleration (5) to P5.

For Cnt0 (acceleration/deceleration

operation): /
Pass through each point and move with P4
acceleration/deceleration. P1 El"_
(Acceleration/deceleration operation at the

initial value)
(Deceleration) (Acceleration)
<Program example>
R >
1 Mov P Acceleration/decelerati P2 | (Acceleration) i
2 Mvs P2 ono eratlion (Not Set—l (Deceleration)
4 Mvs P3 P

acceleration/decelerati
V (Speed
5 Mvs P4 on operation) (Speed)
6 Mvs P5

1 P2 P3 P4 P5

Speed transition graph ~ t(Time)
(Note 1)

--0

v

-

>

Note 1) "Speed transition graph" shown above is an example. Depending on the movement
distance and speed, acceleration/deceleration may occur during interpolation connection.
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e) Convenient interpolation instructions

Approach interpolation instruction
(Approach instruction)
The robot approaches the target position

.

L

/—
Current position

Separation interpolation instruction
The robot separates from the current position

Approaches target
position

50mm

Target position: P1

RV type: Mov P1, =50
RH type: Mov P1, 50 )

Separate from current
position

Current position

RV type: Mvs, -50
RH type: Mvs, 50

Note 1) The approach distance and separation distance are expressed as values in the tool coordinate

system's Z axis direction.

If the flange surface is facing the vertical direction, the robot will move in the vertical direction

as shown above.

Current position
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Separate from P1

Z

Separation distance 50mm

Target position: P1

| If the flange surface is not facing the vertical direction, the,
| robot will move in the direction that the flange surface is
, facing as shown below.
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The addition/subtraction is made

Subtraction: P1 - P20

Position data addition/subtraction ‘ Example) Addition: P1 + P100 )

with mutual data elements.

Position calculation in the robot tool coordinate system

Position calculation can be performed in the robot tool coordinate system.

The position calculation uses "™".

P1*(0,50,0,0,0,0)

o
Position: P1—"

Tool coordinate system

P1*(0,0,50,0,0,0)

Using the robot tool coordinate, you can operate the robot along the hand surface direction.
This enables the adjustment of the hand posture for the target workpiece and easy change of

the posture of the held workpiece.
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Speed instructions are used to control the movement speed while the robot is operating.
a) Ovrd (Override)
Override is valid for all interpolation instructions.

Set the percentage to the general speed (maximum Ovrd <Designated value>
speed) reached during operation. 1 Ovrd 80

(2) Speed instruction

Program example

Value range: 1 to 100%

Override display of the T/B Program description Robot operaotlon speed
70% x Ovrd 80% » 6%
° ° (70% % 80% = 56%)
b) Spd (Speed)
Speed is valid for the Mvs and Mvr instructions. Program example
Set the movement distance per second (mm/sec) 1 Ovrd 80
* The robot's execution speed is calculated by multiplying
the following three elements: 2 Mov P1
. Speed set on operation panel 3 Spd 500
. Override (Ovrd) instruction speed 4 Mvs P10, 100
. Speed (Spd) instruction speed
Operation panel Override instruction Spd instruction Movement distance per second
speed setting x speed X speed » 400mm/sec
100% 80% 500mm/sec (100% x 80% x 500mm/sec)
¢) Hand processing instructions
These instructions are used to control a tool attached to Control tool attached to

the robot. robot end

1) HOpen/EHOpen (Hand open)
The hand designated in the program opens.
(HOpen: Pneumatic hand,
EHOpen: Electric operated hand)

2) HClose/EHClose (Hand close)
The hand designated in the program closes.
(HClose: Pneumatic hand,
EHClose: Electric operated hand)

Program example Program example
1 Ovrd 80 1 Ovrd 80 ~ L
2 Mov P 00 2 Mov P 00 * The following format is used for the electric operated
- - hand instructions.
3 Mov P10, 100 3 Mov P10, 100 e EHOpen <Hand No.>, <Speed(%)>, <Power(%)>
e EHClose <Hand No.>, <Speed(%)>, <Power(%)>
4 HOpen 1 4 HClose 1 Describe the instructions as follows:
EHOpen 1, 100, 100
5Dly 0.5 /4 5Dly 0.5 |/ EHClose 1, 100, 100

When using the pneumatic hand, the hand numbers 1 to 4 are used for the double solenoid, and numbers
1 to 8 for the signal solenoid. When using the electric operated hand, the hand numbers are 1 to 3.
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(3) Dly (Delay)

When this instruction is used, the program waits the designated time before moving to execution of
the instruction on the next line.

Use this to complete the hand open/close operation or wait for the operation stabilization of the
robot.

For the description of the appropriate wait time, use "Fine P (Fine Pause)".

Wait the time designated in the program ‘ Adjust the robot movement time

Program example

9 Mvs P10

10 DIy 0.3

y The hand closes after the robot finishes
11 HClose 1 <:j movement, and starts the next movement
12 Dly 0.3 after the hand completely closes

13 Mvs P10+P100
14 Mov P20+P100
15 Mvs P20

16 Dly 0.3 The hand opens after the robot finishes

17 HOpen 1 movement, and starts the next movement
after the hand completely opens
18 Dly 0.3 peeyop

Note) The values (time) shown above are reference values. These must be adjusted for actual operation.
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(4) Fine P (Fine Pause)

This instruction specifies the conditions in which the robot will complete its positioning with
a linear distance.

Use this to wait for the target position to be reached.

Fine P is disabled for all axes by default. Once Fine P is enabled, the enabled status is
applied continuously until disabled.

Note) During the continuous path control (Cnt 1), the Fine P instruction is disabled.

Program example

A

Fine <Linear distance> , P
N 1 Fine 0.5,P

2 Mov P20

3 HClose 1

Distance between
the target position
<

Close the hand when the robot reaches P20 (within 0.5mm).

To the next line

A sphere with a radius of

vy Y‘_ ™ N
0.5mm
ht / A

Current position [ -
Positioning is completed when the control point enters the: j
sphere with a radius of 0.5mm centered on P20.§ " P20 J, /

Pick Up!
Differences with the Dly instruction

The Dly instruction specifies the waiting time for the robot positioning completion. If the time specified
is not appropriate, time may be wasted in standby. The Fine P instruction reduces the wasted wait
time since the operation proceeds to the next step when the positioning is completed.

The following shows when the program example for the Dly instruction description is replaced with the
Fine P instruction.

Replace the movement completion of the robot with the Fine P instruction.

Program example

8 Fine 0.5,P <::‘:| Set the movement completion of the robot within 0.5mm
9 Mvs P10
\ Wait until the robot enters within 0.5mm

10 HClose 1 > of the target position
11Dly 0.3

12 Fine O,P <(—— Disable the Fine P setting

13 Mvs P10+P100 }

y

Operate without waiting for positioning completion
14 Mov P20+P100

15 Fine 0.5,P <1 | Set the movement completion of the robot within 0.5mm
16 Mvs P20

\ Wait until the robot enters within 0.5mm
17 HOpen 1 Bg

of the target position
18 Dly 0.3

19 Fine 0,P <}:'_¥| Disable the Fine P setting
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(5) Subroutine instructions

a) CallP (call program) and FPrm (F parameter)

The designated program is called and executed.

The variables defined in the program to be called can be handed over.

Format

CallP "<program name>" [,<argument> [, <argument>] ]

FPrm <argument> [, <argument>]

Main Program Sub-program "10"

1 M1=0

2 CallP "10",M10,P1,P5 §
3 M20=M10 & 4 *

4 Wait M_In(10)=1 5 Mys P9
5 Mov P5 kﬁlﬁ End

; 7

//\—\7J7 1 FPrm M1,P1,P2

2 If M1=1 Then *L
3 Mov P1

b) GoSub (Go subroutine) and Return (return)

The subroutine for the designated label is executed.
The main routine is returned to with the return command in the subroutine.

Program structure Main routine Subroutine
1 'MAIN PRO
Main 2 Ovrd 90
routine 3 Mov P_Safe
4 Wait M_In(12)=1 — 50 *DATA
5 GoSub *DATA = 51 P100=P1
J 6 Mov P10, 100 52 P100.X=P100.X+5
7 Mvs P10 \ 53 P100.Y=P100.Y-2
e 8 Dly 0.3 54 P110=P10
9 HClose 1 55 P110.X=P110.X-2
Sub- 10 Dly 0.3 §56 P110.Y=P110.Y+1
routine 57 Return
49 End
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Branch instructions are used in the command for unconditional jump or jump based on condition
judgment.

(6) Branch instruction

Program

. Branch
destination

- _ Label *ABC

Unconditional jump
GoTo
. Other instructions including the following are
also used.

Conditional branch

-Select Case (Select Case)
‘While Wend (While End)

If Then Else (Refer to Appendix 4 MELFA-BASIC.)

a) GoTo (go to)

The program jumps to the designated label.

Program A

1 Ovrd 80

2 Mov P1

3 GoTo *INIT
—— > 4*LOOP

5 Mov P10+P100
6 Mys P10

49 End

50 *INIT <|
51 M_Outb(0)=0
52 Dly0.5

53 M10=1

54 GoTo *LOOP
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b) If Then Else (If then else)
If the condition expression designated with the If statement is established (true), the instruction after
Then is executed.
If not established (false), the next step is executed.
If Else is designated after Then and the condition expression designated with the If statement is
established (true), the instruction after Then is executed. If not established (false), the instruction after
Else is executed.

Program example

_ 11 *Loop
Judgment expression 12 If M_In(7)=1 Then GoTo *WK1
13 If M_In(8)=1 Then GoTo *WK2
1 14 If M_In(9)=1 Then GoTo *WK3 Else GoTo *Loop
15 *WK1
Results
20 *WK2
25 *WK3
) ] * In this example, the GoTo instruction is set after
Established: Then the Then, Else instructions, so the Goto
instruction after the Then, Else instructions can
be omitted

Not established: Else

|| If <expression statement> Then <branch destination> Else < branch destination> ||

c) Wait (wait)
The robot waits here until the variable data reaches the value designated in the program.
Use this for interlock control, etc.

A

Program example

Variable data

designated value?

Wait <Numeric variable> = <Value>

1 Wait M_In(10)=1
2 Mov P20,100

7'

To next line Use for interlock with external signal
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(7) Stop and end instructions
(1) Hit (halt)

This is the program stop instruction.
The program will stop when this instruction is executed.
The start signal is used to resume the program.

Program example

50 Act 1=0
51 M_Out(10)=1 Dly 1
52 M10=1
53 HIt ———— > | Stop automatic operation
54 P100=P_Curr
55 Return 0 ﬂ
7 To start

C———— >| Startsignal

(2) End (end)
This instruction defines the last line of the program.
When cycle stop turns ON, one cycle operation is executed and then the program ends.

Cycle stop ON Program example
@ 1 0vrd 80
2 Mov P10,100
One cycle operation 3 Mov P1
4 M_Out(8)=0
5DIy 0.5
6 End ————==>>| Defines last line of program

(8) Clear

This instruction clears general-purpose output signals, local numeric variables in a program, and
external numeric variables.

1CIr1  ———— | The general-purpose output signals are returned to the initial values that
are set beforehand.---(1)

1CIr2 —— | The local numeric variables and numeric array variables in the program
are cleared to 0.--+(2)

1Clr3 ———| All external numeric variables and external numeric array variables are
cleared to 0.--+(3)

1CIr0 ———| The operations (1) to (3) above are performed simultaneously.
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(9) Palletizing control instruction

When carrying out the operation to arrange workpieces with equal distance (palletizing), or removing
workpieces arranged with equal distance (depalletizing), the reference workpiece positions on the

four corners are taught and other positions can be obtained by calculation.
1) Def (define) and PIt (pallet)
This instruction sets the conditions
for using the pallet.
The instruction is described in the
following order:
¢ Definition/pallet
o Pallet number
e Start point
e End points A, B
¢ Diagonal point
e Quantity A, B
e Numbering direction

S

—

Program example: Def PIt 1, P10, P11, P12, P13, 5, 4, 1

Quantity B

——— > |Quantity A
1 2 3 4 5
Start point | e——— @
5"” (1) 2) 3) @ B s
Numbering
direction
(10) (9) (8) (7) (6) Grid point No.
~—
(11) (12) (13) (14) (15)
Diagonal
End point BI— point
P12]  90) (19) (18) 17y | (P13) (16
Pallet No.: PIt 1

* To move to a grid point into the pallet, describe the instruction in the following order:
¢ Mov (move)
» Pallet No.
e Grid point No.

Typically, the alphabet M variable is used as a counter for the grid point number.

Program example

Mov PIt1,

M10

i

Pallet No.

{ Grid point No. ]
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(10) Interrupt control instructions

Set a specified condition beforehand to stop the instruction that is being currently
processed and execute another process (branched to the designated line) when the
condition is satisfied. (Returning to the interrupt source line is possible.)

1) Def (define) and Act (act)
These instructions define the processing details for an interrupt during program execution.
The instruction is described in the following order:

e Define/act Program execution
¢ Act No. i

e Condition expression for interrupt

e Process at interruption Interrupt execution

o Type i

Process definition

Program example: Def Act 1,M_In(15)=1 GoSub *EROR ,S

: When the type designation is omitted, the robot stops at the position assuming 100%
: When S is designated for the type, the robot decelerates to a stop with the shortest time
: When L is designated for the type, the robot stops after finishing the execution

* Up to eight types of interrupt processes can be defined .
simultaneously. (Act No. 1 to 8) Act 1=1 : Interrupt enabled

The smaller the act No. is, the higher the priority it.

* Designate whether or not to enable the interrupt process with the -
act statement. Act 1=0 : Interrupt disabled

- When 1 is designated, the interrupt process is enabled.

- When 0 is designated, the process is disabled
- When -1 is designated, the interrupt processing state is
released and the interruption is disabled.

Act 1=-1: Interrupt released and
monitoring stopped

- When nothing is specified, the interruption is disabled

(default).
* The method of returning from the jump destination depends on the 1 or O described after the return
instruction.
Program A | Program B
Act 1 4 High 1 Def Act 1,M_In(10)=0 GoSub *SACT,S
2 2 Def PIt 1,P10,P11,P12,P13,7,3,2
3 Ovrd 90
X g mov ﬁ?galf; 00 st
* - ov + 71 M_Out(15)=1 Dly 1
.| Prionity 6 Wait M_In(8)=1 L o9z By
8 7 Mvs P10 73"
8 Act 1=1 74 Wait M_In(10)=1
y Low Interrupt AP PP TTEEEEREEEE S = 75 Return 0
occurrence
15 Act 1=0 o
16 Mov P10+P100 o
17 M_Outb(10)=0
Return 1 — Return to line after line where interrupt occurred

Return 0 — Return to line where interrupt occurred
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Standalone
(FR/F series)

Chapter 5 Input/Output Function
5.1 Standalone type
(1) Required device
The 24VDC power must be prepared by the user.
(2) Number of parallel input/output interface points (Option)

Option slot Input Output
SLOT1 32 points (bits 0 to 31) 32 points (bits 0 to 31)
SLOT2 32 points (bits 32 to 63) 32 points (bits 32 to 63)
Power line Pin No.
ov 1C
24V 1D, 2C

(3) How to use the input/output signals

Up to 32 input points and 32 output points can be used Dedicated input Dedicated output
with one parallel input/output interface. These 32 points signal signal

are used for the dedicated input/output signals (used to Stop Stopped
control the robot), the general input/output signals (for Servo OFF In servo OFF

the interlock, part type and sensor signals, etc., in the Error reset Error occurring
robot program). Start Running

The table on the right shows some examples of the Operation rights | Operation rights active
dedicated input/ output signals. The bit numbers for the Servo ON Within user-defined
dedicated input/output signals are set with the area
parameters.

(4) Types of extenral inputs and outputs
The following types of external inputs and outputs are available.

a) Dedicated input/output.............. These input/output signals are used for remote operation such as
executing the robot program or stopping, and to indicate the status
such as information on operation being executed and the servo
power, etc. A function is assigned to each input/output signal. These
assignments can be made by setting the working signal NO. of each
dedicated parameter, and the emergency stop input. Signals with a
high frequency of use are assigned beforehand. These can be added
and changed.

b) General purpose input/output.... These signals are used to communicate with PLC, etc., using the
robot program. Use these to retrieve the positioning signals from the
peripheral devices, and to confirm the robot position, etc.

¢) Hand input/output ..................... These signals are used to control the hand. They issue the hand
open/close instructions and retrieve information from the sensors
attached to the hand. (The electric operated hand cannot be
controlled with the input/output signals.) The signals are wired
beforehand to near the end of the robot hand. (The hand output is an

option.)
General map of input/output signals
Inputloutput Usage method
signal No.
Hand input/output 900 to 907 Refer/substitute with M_In, M_Inb, M_Inw, M_Out, M_Outb,
(for pneumatic hand) M_Outw

Also possible with HOpen, HClose instructions
Ex) If M_In(900) Then M_Out(900)=1 HOpen 1, HClose 1
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5.2 iQ Platform compatible type

(1) Types of extenral inputs and outputs

The following types of external inputs and outputs are available.

a) Dedicated input/output...............

b) General purpose input/output....

¢) Hand input/output

d) Device

As with PLCs

These input/output signals are used for remote operation such as
executing the robot program or stopping, and to indicate the status
such as information on operation being executed and the servo power,
etc. A function is assigned to each input/output signal. These
assignments can be made by setting the working signal NO. of each
dedicated parameter, and the emergency stop input. Signals with a
high frequency of use are assigned beforehand. These can be added
and changed.

These signals are used to communicate with PLC, etc., using the
robot program. Use these to retrieve the positioning signals from the
peripheral devices, and to confirm the robot position, etc.

These signals are used to control the hand. They issue the hand
open/close instructions and retrieve information from the sensors
attached to the hand. (The electric operated hand cannot be
controlled with the input/output signals.) The signals are wired
beforehand to near the end of the robot hand. (The hand output is an
option.)

, devices include bit devices, such as X and Y, used to store

information in increments of one bit and word devices, such as D, used to
store information in increments of one word.

These devices are used to exchange information with GOTs and
SLMP-compatible equipment.

They are used to publish robot information and provide instructions to robots

from external

equipment.

External input/output correspondence table by series

Dedicated General Hand Device
input/output input/output input/output
MELSEC iQ-R series o o o o
compatible (FR series)
MELSEC Q series R o o )
compatible (F series)
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(2) General map of input/output signals
a) MELSEC iQ-R series compatible (FR series)

Inp_»ut/output Usage method
signal No.
Hand 900 to 907 Refer/substitute with M_In, M_Inb, M_Inw, M_Out,
input/output M_Outb, M_Outw

Also possible with HOpen, HClose instructions
Ex) If M_In(900) Then M_Out(900)=1 HOpen 1, HClose 1

Refer/substitute with M_In, M_Inb, M_Inw, M_Out,
M_Outb, M_Outw
iitﬁt/“c?jtput 10000 to 18191 Ex) If M_In(100.80)—1 Then M Ou.t(10080)—1 |
Note) If a dedicated output is assigned to the signal, an
output cannot be made using the M_Out, M_Outb
or M_Outw variables.

SKIP input 800 to 803 800: Exclusively for stop input
801 to 803: Reference with M_In variables

b) MELSEC Q series compatible (F series)

In|:_>ut/output Usage method
signal No.
Hand 900 to 907 Refer/substitute with M_In, M_Inb, M_Inw, M_Out,
input/output M_Outb, M_Outw

Also possible with HOpen, HClose instructions
Ex) If M_In(900) Then M_Out(900)=1 HOpen 1, HClose 1

Refer/substitute with M_In, M_Inb, M_Inw, M_Out,
M_Outb, M_Outw
iitﬁt/lg]llftput 10000 to 18191 Ex) If M_In(100.80)—1 Then M Ou.t(10080)—1 |
Note) If a dedicated output is assigned to the signal, an
output cannot be made using the M_Out, M_Outb
or M_Outw variables.

(3) PLC link input/output function

This function communicates by the sequence ladder program using the memory shared by the
PLC CPU and the robot CPU.

During communication, the "CPU buffer memory periodical communication area" in the CPU
buffer memory is used for the MELSEC iQ-R series (FR series) and the "multi-CPU high-speed
communication area" in the shared memory is used for the MELSEC Q series (F series).

The robot CPU uses the signal numbers 10000 to 18191 for both input signals and output signals.
To use this function, set multi-CPU related parameters for both the PLC CPU and
robot CPU.

For the setting method of multi-CPU related parameters, refer to the following.

FR Series: Chapter 5 Input/Output Function 5.2 (4) PLC multi-CPU (GX-Works3) settings

F Series: Appendix 5 iQ Platform Compatible (MELSEC Q Series Compatible) (F Series)
Appendix 5.2 Setting Multi-CPU (Using GX Works2)
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(4) PLC multi-CPU (GX-Works3) settings
Set the multi-CPU parameters using GX-Works3.

1) Set a module configuration before setting the multi-CPU. Based on the actual module
configuration, arrange the modules as shown below. The following shows a setting example
for a system having three PLC CPUs and three robot CPUs.

18] MELSOFT GX Works3 (Untitled Project) - [Module Configuration *] o o=

égroject Edit Find/Replace Convert View Online Debug Diagnostics Tool Window Help -8 X
iDBA&| e DD R SSR[EMRIRR A8 5 =]
Sl End=le=ll Yl e e A oA S T I P = (e ol g o o §

o

g~ | B | options... ~ |} (Find POU »n
- 8[|y x| v X | ar
&0 Module Configuration| Display Target: ‘ Al =
| Nccpu A
POW CPUD 1 2 3 & Robot CPU
IE R1I6RTCPU  Max Number of —
J | Power supply
W @ Progh : CPU Extension
Input

—

R16RTCPU

[Overview]
Robot CPU
[Specifications]

on De: atio! a “ P =
Name Gurrent Value Display. Forr| D R

(Entire Projects) ~ &

CGurrent Connection Dest

Find Device/Label -
- = " o gty w.. < it ] »

GX Works3 Module Configuration screen example (three robots)

2) When the Module Configuration screen is closed after arranging the modules,
the following dialogue box will appear. Click [Yes].

MELSOFT GX Works3

Unfixed parameter exists.
l % Do you want to fixit?

[Ves]

(1) If other PLC CPU module is deleted, refresh setting between
multiple CPUs will be deleted.

(2) Interlink transmission setting will be deleted if the following
operations are executed for the module which can use
interlink transmission setting,

- When the module is deleted

- When the start I/O No. is changed

- When the control CPU is changed from the host CPU to the
other CPU

(3) Redundant module group setting will be deleted if the
following operations are executed for the module which can
use the redundant module group setting.

- When the module is deleted

- When the start I/O No. is changed

- When the control CPU is changed from the host CPU to the
other CPU.

[Ne]

Discard changes.

No ] [ Cancel
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3) Open the System Parameter screen to set the multi-CPU.

Set the number of points in units of K words.
The robot CPU uses less than 1K word, but this should be set

to 1K word.

Setting item

Communication
Setting
between CPUs

Explanation Setting value

PLC Unit Data Set this item to avoid data Enable

separation of each PLC unit at

data communications by refresh

among CPU modules.
Fixed Scan Set whether to use the fixed Use
Communication | scan communication function.
Function Always select "Use" when using

together with a robot CPU.
Fixed Scan Set the transmission area range | <The CPU buffer memory

Communication
Area Setting

of each unit in the fixed scan

communication area N°€1), The
necessary areas for robot are
as follows.

<The CPU buffer memory
extended function is valid>
- Robot input area---1.0K

- Robot output area---1.0K

<The CPU buffer memory
extended function is invalid>
- Robot input area---0.5K

- Robot output area---0.5K

extended function is valid>
- CPU No. 1--:Sum of the size
(1K) of the data to be
sent to the robot and
the size of the data to
be sent to other
modules
- Robot CPU:--Set 1K.
- Other CPU modules---
Set the transmission
size of the host CPU.

<The CPU buffer memory
extended function is invalid>
- CPU No. 1---Sum of the size
(0.5K) of the data to
be sent to the robot
and the size of the
data to be sent to
other modules
- Robot CPU---Set 1K Note2)
- Other CPU modules:--
Set the transmission
size of the host CPU.

Operation
Mode Setting

Stop Setting If a major or moderate error Maijor: All Station Stop,
occurs at any of the CPUs, set Moderate: All Station Continue
whether to stop or continue * Set for all CPU modules.
operation for all CPUs.

Synchronous Set this item to synchronize the Synchronize

Startup Setting

startup time of CPU modules in
the multi-CPU system.
* Always select "Synchronize" since

the robot CPU takes approximately

60 seconds to startup.

Note 1) For the multi-CPU and fixed scan communication area, refer to the RCPU manual
(MELSEC iQ-R CPU Module User's Manual (Application)).
Note 2) Because the area can be set in 1K units only, allocate 1K in the case of 0.5K.
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4) Set the parameters for the multi-CPU setting using GX Works3 and write them to the PLC CPU, then reset them.
(5) Setting robot multi-CPU parameters (RT ToolBox3)

Set the multi-CPU parameters of the robot using RT ToolBox3.
(— Refer to "MELSEC iQ-R series robot CPU parameter")

Procedure for displaying the RT ToolBox3 multi-CPU setting screen

1) After the communication settings, activate the online state between the robot and RT
ToolBox3.

2) Right-click [Online] in the project tree and display the menu. Expand [Parameter] — [PLC
cooperation parameter], and then click [Multiple CPU].

3) The multi-CPU setting screen is displayed.

4) Enter the multi-CPU parameters and click [Write].

5) Write the parameters in the robot controller and reset the power supply.

3 RrCi1

RV-7FR-R
M rc2
Offline Program ¥
[ Orline Parameter » Parameter List
43 Backu )
& Tool Monitor » Movement Parameter ¥
EE MELFA-3C Maintenance L3 Program Parameter 13
(0 1o simuaror Signal Parameter »
Communication Parameter ¥
PLC Cooperation Parameter » Multiple CPU 2)
Safety parameter 3 S0 onit
3) e -
~MNo. of CPU[QMLTCPUN) Mulriple CPU Synchronous Robot Input Offset ——
Startup {QMLTCPUS)
No. of CPU -4 M . .
Sl [ Manual St —— The multi-CPU input offset
e s P il ter "QMLTCPUS"
AR E Nk - arameter can
CPU4 p

be set.

~Multiple CPU High Speed Transmission Area Setting (QMLTCPU
Send Range for Each CPU

CPU User Setting Area Automatic Refresh
Point(K) If0 MNo. Paoint Start End Point
No.1 1| U3ED 1024  HGOD HG1023 0 \\
No.2 1| usEr 1024 HGOD HG1023 0
No.3 1| U3E2 1024  HGOD HG1023 0 — The synchronous Startup and
No.4 1| U3E3 1024  HGOD HG1023 0 fixed-cycle communication
Total| 4K point area setting automatically
The total is up to 24K points.
RT ToolBox3 multi-CPU setting screen b || § 4

MELFA RT ToolBox3

MELFA RT ToolBox3

L Are you sure you want to write the parameter to the robot
3% controller? Writing of parameters to the robot controller was completed.

Are you sure you want to restart the robot controller?

5) >l =
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[Start address of the robot input offset]

The following table lists the start addresses of the robot input area with the initial robot setting
(multi-CPU input offset parameter "QMLTCPUS" is "-1") (the start address differs depending on
enable/disable state of the CPU buffer memory extended function).

Start address of the robot input area with the initial robot setting

CPU buffer memory extended
CPU No. function
Disable Enable
CPU No. 2 (robot 1) 0K 0K
CPU No. 3 (robot 2) 0.5K 1.0K
CPU No. 4 (robot 3) 1.0K 2.0K

If the enable/disable state of the CPU buffer memory extended function of other CPUs differs or a
unit other than robot is inserted, the start address of the robot input area may differ from the above
table.

In such a case, set the multi-CPU input offset parameter "QMLTCPUS".

What is the multi-CPU input offset parameter (QMLTCPUS)?
This parameter is used to set an offset to the input signal of the robot in the multi-CPU in 1K
word unit.

an address (USEO\HG1024) that is offset by 1K word from the start address of the PLC No. 1
transmission area.
When -1 (initial value) is set to QMLTCPUS, the start addresses of the robot input area are

1
1
1
1
1
1
1
1
. For example, when 1 is set to QMLTCPUS, the start address of the robot input area becomes
1
1
1
1
1
1
1
1 .
1 shown in the above table.

1
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Robot CPU parameter

Parameter
name

Details

Default setting

QMLTCPUN

Number of multi-CPU modules setting

Set the number of multi-CPU modules mounted in the main base unit
of the multi-CPU system.

Range: 1to 4

2

QMLTCPUnN
n=1to4

CPU buffer memory fixed scan communication area setting (n =1 to
4)

In the multi-CPU system, read the number of points transmitted and
received in the CPU buffer memory fixed scan communication area of
the CPU No. 1 to 4 from the CPU No. 1, and set it automatically. The
value does not need to be changed.

Element 1: Size of the fixed scan communication area (K word)
Range: 0 to 12
*The total size of all CPUs is 24K words at maximum.

Element 2: Number of automatically refreshed points (word)
Range: 0 to 14335
The robot CPU does not support the automatic refresh
area, so always set the number of automatic refresh area
points to 0.

Element 3: System reservation

Element 4: Multiple CPU synchronous startup (1: Enabled, 0: Disabled)
The robot CPU takes time to start up. Keep the setting 1
(Synchronize) and do not change it. The settings of all
CPUs must be the same.

1,0,1,1

IQMEM

Select the CPU buffer memory extended function.
A function is assigned for each bit.1/0= Enabled/Disabled

15 0

00000000 00000000

bit2-3. 515 — bit0: Use the extended function
are not used bit1: PLC direct execution fucntion

bit4: Interference avoidance function

00000000
00000000

IQSPEC

Set the functions of the CR800-R series controller.
A function is assigned for each bit.1/0= Enabled/Disabled
15 0

00000000 00000000
bit1-15 is not — bit0: Writing direction of the CPU buffer
used memory

=0: Execute read/write in order from
head to last address

=1: Execute read in order from head,
and write in order from last
address

0000000000000
001
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(6) Correspondence of CPU buffer memory and robot input/output signals

In the PLC CPU, the CPU buffer memory is accessed like U3EO\HG511. The CPU buffer memory
of the robot CPU No. n accesses like UBEn\G511. (n = 1 to 3, up to three robot CPUs can be
used.) The robot CPU's input/ output signal numbers are 10000 to 18191 respectively. Note that
the PLC side uses word devices, and the robot side uses bit devices.

Note that the correspondence of the CPU buffer memory and robot input/output signals is as
shown in the following table and it cannot be changed.

Correspondence of CPU buffer memory and robot input/output signals

PLC (word device) Robot (bit device)
Output | USEO\HGO to U3EO\HG511 Input | Robot CPU No.1 /10000 to 18191
U3EO\HG512 to U3EO\HG1023 Robot CPU  No.2 /10000 to 18191
U3EO\HG1024 to U3EO\HG1535 Robot CPU  No.3 /10000 to 18191

Input | Y3ET\HGO  to U3E1\HG511 Output | Robot CPU  No.1 / 10000 to 18191

U3E2\HGO to U3E2\HG511 Robot CPU  No.2 /10000 to 18191

U3E3\HGO to U3E3\HG511 Robot CPU  No.3 /10000 to 18191
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(7) Example of sequence ladder

An example for turning the operation panel's "Robot operation right enable button: X0" ON, set the

operation panel's "Robot operation rights enabled lamp: Y20" and output the robot's operation right
enabled state is shown below.
The multi-CPU is configured of the No. 1 unit: PLC RnCPU and No. 2 unit: robot R16RTCPU.

[Explanation]
<Lines 0 to16 >

<Lines 17 to 22 >

M100 to M131 are written into the UBEO\HGO and U3EO\HG1shared device memory,
and are handled as the input from the PLC to the robot. The U3E1\HGO and U3E1\HG1
shared device memory is read as the M200 to M231 bit device, and handled as the
output from the robot to the PLC.

When X0 turns ON, M105 turns ON and U3EO\HGO bit 5 of the PLC corresponding to
M105 turns ON. Then, the robot input 10005 turns ON, and the operation rights
assigned to the dedicated input signal are enabled. When the operation rights are
enabled, the robot output 10005 assigned to the dedicated output signal turns ON, and
the robot's U3E1\ HGO bit 5 turns ON. This causes the PLC M205 corresponding to the
U3E1\HGO bit 5 to turn ON, and Y20 to turn ON. In this example, bit device M201
(UBEO\HGO bit 1, or robot output 10001) indicates the completion of the controller
power ON (outputs that external input signal can be received).

Example of sequence ladder

SH400 |J3ED¥ ﬂ
0—j } TBNOY  K4yloD  HGO K ]
op input
U3ED¥
{ MOY D100 HG2
- Robot humerical ]
value input
U3ET¥
{BHOY HGO ] K2 1

Under the waiting

UIETY¥

[ HOY HG2 D200
- Robot umerical ]
value output

X0 NzZ01
] S— || 05
Opera-  Complete Operation rights
tion rights  of control- input
button ler power
(robot) ON.
] M A 120
s
Complete nperation Operation
of control-  rights rights is robot
ler power
ON
23 {END ]
|
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(8) Dedicated input/output signal assignment (Default settings)

The default dedicated input/output signal assignments are shown below.

Dedicated input/output signal assignment (default settings)

Pa;aar:lntzter * Oer:Fa):;:):i?i;zll::??qeuire d) Output signal name Input Output G ,5'(,?9"1')" €

STOP it?nﬁggzgitb(;?ig”mem change | pasing output 10000 | 10000

RCREADY - Controller power ON ready - 10001

ATEXTMD - Remote mode output - 10002

TEACHMD - Teaching mode output - 10003

ATTOPMD - Teaching mode output - 10004

IOENA Operation rights input signal Operation rights output signal 10005 10005

START Start input (*) Operating output 10006 10006

STOPSTS - Stop signal input - 10007

SLOTINIT Program reset (*) Program selection enabled outout | 10008 | 10008 HGO

ERRRESET Error reset input signal Error occurring output signal 10009 10009

SRVON Servo ON input signal (*) In servo ON output signal 10010 10010

SRVOFF Servo OFF input signal Servo ON disable output signal 10011 10011

CYCLE Cycle stop input signal 'Sri‘g%‘“]'e stop operation output | 45515 | 10012

SAFEPOS Safe point return input signal (*) L?g?]a;e point return output 10013 10013

BATERR - Battery voltage low - 10014

OUTRESET ?ezgttaz?;-purpose output signal ) 10015 )

HLVLERR - High level error output signal - 10016

LLVLERR - Low level error output signal - 10017

CLVLERR ) \S/\i/S;arg:ng level error output ) 10018

EMGERR - Emergency stop output signal - 10019

PRGSEL Program selection input signal - 10020 -

OVRDSEL Override selection input signal - 10021 -

PRGOUT Program No. output request Program No. output signal 10022 10022

LINEOUT Line No. output request Line No. output request 10023 10023 HG1

OVRDOUT Override value request Override value output signal 10024 10024

ERROUT Error No. output request Error No. output signal 10025 10025
Numeric value input O Numeric value output 0 10032 10032

IODATA Numeric value input 1 Numeric value output 1 10033 10033 HG2
Numeric value input 2 Numeric value output 2 10034 10034
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Pa;zrrnntzter * Op:al:gtlil:)??igflltgigeuired) Output signal name Input Output G ﬂ?e‘ﬂ')ce
Numeric value input 3 Numeric value output 3 10035 10035
Numeric value input 4 Numeric value output 4 10036
Numeric value input 5 Numeric value output 5 10037
Numeric value input 6 Numeric value output 6 10038
Numeric value input 7 Numeric value output 7 10039
Numeric value input 8 Numeric value output 8 10040
IODATA Numeric value input 9 Numeric value output 9 10041 HG2
Numeric value input 10 Numeric value output 10 10042
Numeric value input 11 Numeric value output 11 10043
Numeric value input 12 Numeric value output 12 10044
Numeric value input 13 Numeric value output 13 10045
Numeric value input 14 Numeric value output 14 10046
Numeric value input 15 Numeric value output 15 10047
- Hand output signal state 900 - 10048
- Hand output signal state 901 - 10049
- Hand output signal state 902 - 10050
- Hand output signal state 903 - 10051
HNDCNTL1
- Hand output signal state 904 - 10052
- Hand output signal state 905 - 10053
- Hand output signal state 906 - 10054
- Hand output signal state 907 - 10055
- Hand input signal state 900 - 10056 Hes
- Hand input signal state 901 - 10057
- Hand input signal state 902 - 10058
- Hand input signal state 903 - 10059
HNDSTS1
- Hand input signal state 904 - 10060
- Hand input signal state 905 - 10061
- Hand input signal state 906 - 10062
- Hand input signal state 907 - 10063
- User-designated area 1 - 10064
- User-designated area 2 - 10065
- User-designated area 3 - 10066
- User-designated area 4 - 10067
USRAREA HG4
- User-designated area 5 - 10068
- User-designated area 6 - 10069
- User-designated area 7 - 10070
- User-designated area 8 - 10071

Note 1) The address of the multi-CPU share device. (Address seen from the sequencer CPU side)
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5.3 Assigning dedicated signals

(1) When using the T/B

Specify the parameter name in [3.PARAM.] on the MENU screen.
(For the operation method, refer to "Appendix 1: Teaching Box 1.1 Basic menu (3) Parameter menu".)

<Example 1> Parameter name: START
Function: This screen sets the robot program start into the open input signal number 7.

[Before setting] [After setting]
<PARAMETER> NAME( START ) <PARAMETER> NAME( START )
DATA ELE( ) DATA ELE ( )
(-1,-1 ) (7,-1 )
N

|[Input signal] [Output signal] |

<Example 2> Parameter name: IODATA
Function: This screen sets the numeric data into the open input signal numbers 8 to 11 and
open output signal numbers 8 to 11.

[Before setting] [After setting]
<PARAMETER>  NAME( IODATA) {PARAMETER>  NAME( IODATA )
DATA ELEC ) DATA ELEC )
(=1,-1, =1,~1 ) (8,11, 8,11 )
LN ~

| [Input signal] [Output signal] BCD code |

(2) When using RT ToolBox3

1) Expand [Online] — [Parameter] — [Signal Parameter] — [Dedicated Input/Output Signals
Assignment] in the project tree.

2) Select each item under [Dedicated Input/Output Signals Assignment] and change the parameter
values.

3) After changing the parameter values, click the [Write] button to write them to the robot controller.

& Parameter Enter the parameter value. [< 2)
| Parameter List

2 Movement Parameter
2 Program Parameter

B Generall 1:RC1 (Online)

2 Signal Parameter WPUT ouTPUT
E Output Signal Reset Pattern AUTO Enable AUTOENA AUTO Enable AUTOENA
- " " START START 10006| | During Executs START 10006
| & Dedicated Input/Output Signals Assignmen 1 Uifin xeare
H | r STOP STOP 10000 During Wait STOP 10000
E) iGeneralt N sTOP2 sTOP2 During Watt 2 sTOP2
é General2 STOP IN STOPSTS | 10007
é Data Program Reset SLOTINIT 10008 | | Prg Select Enable SLOTINIT 10008
é JDg Error Reset ERRRESET 10009 During Error ERRRESET 10009
é H d Cycle-Stop CYCLE 10012 During Cycle-Stop CYCLE 10012
an > ﬂ Servo OFF SRVOFF | 10011 |Servo ON Disable SRVOFF | 10011
g WarmUp Serva ON SRVON | 10010| |During Serva ON SRVON | 10010
@ Start (Each Slot) Operation Enable IOENA 10005| | Operation Enable IOENA 10005
2 Stop (Each Slot)
& Servo ONJOFF (Each Robot) 3) __________ >
2 Machine Lock (Each Robot) D e

* After changing the parameters, always turn the controller/drive unit control power OFF and ON.
Turning off and on the control power supply of the controller/drive unit enables the changed
parameters.
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5.4 General-purpose input/output signals

The remaining open <signals> can be used by the user for general-purpose input/output signals.

[Reference] For details on the input/output signal pin numbers, refer to the section "External input/output
functions" in the separate "Instruction Manual / Detailed explanation of functions and
operation".

5.5 Controlling the general-purpose input/output signals

B Example to read the general-purpose input/output signal conditions, judge whether the conditions are
true or false, and execute branching
[Caution] In the following example, the general-purpose input/output signal numbers are based on the
standalone type (F-D Series). When using the iQ Platform compatible type (F-Q Series), the
general- purpose input/ output signal numbers are in the 1000s addresses.

<Example 1> Read whether the designated general-purpose input signal (8) is ON, and branch
depending on true or false
If M_In(8)=1 Then *OK Else *NG

<Example 2> Read whether the designated general-purpose input signal (9) is OFF and branch
depending on true or false
If M_In(9)=0 Then *GET1 Else *GET2

<Example 3> Wait for designated general-purpose input signal (10) to turn ON (wait for hand input signal
(900) to turn ON)
Wait M_In(10)=1
Wait M_In(900)=1

<Example 4> Read whether the four bits of designated general-purpose input signals ( (8) to (11) ) are
ON, and branch depending on true or false
If M_Inb(8)=&B00001111 Then *GETWK Else *WT
If M_Inb(8)=15 Then *GETWK Else *WT

If M_l;b(8 =&HOF Then *GETWK Else *WT
IDesignated number of bits| Designated bit No\

Data method s No. of bits = 8 bits (1 byte)
(15) (14) (13) (12) (11) (10) 9) (8)
Binary (&B) 0 0 0 0 1 1 1 1
Decimal (Dec) 128 64 32 16 8 4 2 1
Hexadecimal (&H) 0 0 0 0 8 4 2 1

<Example 5>

Substitute the 8 bits of input signal data (BCD) from bit No. (8) in numeric variable "M1"

M1=M_Inb(8)
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B Example of program for processing genera-purpose input/output signals
<Example 1> Turn ON designated general-purpose output signal (8)
M_Out(8)=1
M_Out(8)=1 Dly 0.5 (pulse output) (parallel process)

<Example 2> Turn OFF designated general-purpose output signal (9)

M_Out(9)=0
<Example 3> Turn ON only the designated general-purpose output signals (8) to (11)
M_Outb(8)=&B00001111 ' Binary
M_Outb(8)=15 ' Decimal
M_Outb(8)=&HOF ' Hexadecimal
M1=15 ' Variable

M_Outb(8)=M1

<Example 4> Turn OFF all 8 bits from the designated general-purpose output signal (8)
M_Outb(8)=0
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6.1 Exercise 1: Material handling work (basic operation)

Chapter 6 Practice Exercises

(1) Start at P1, move the workpiece from P10 to P12, and then return to P1.
(Input the Z data with the MDI for P2.)

Hand

Yoy
4’V‘Q

P10+P2 >3 W< P12+P2

iA T 50mm 50mm ?
Conveyor
nmm—p | P10 > jj';
N ~O)

(2) Change the P10+P2 operation to 10, -50 (proximity interpolation instruction (approach instruction),
and observe the differences.

[Caution] For the RV type robot, decrease the Z data by 50mm and for the RH type increase by 50mm.
Set the approach instruction to "P10, -50" for the RV type, and "P10, 50" for the RH type.

6.2 Exercise 2: Material handling work using input/output signals (I/O) (Basic 1/O
process)

Try adding conditions (1) and (2) to the Exercise 1 program

(1) After input signal (11008) turns ON, pickup the workpiece at P10. Set it at P12, and then turn the output
signal (11008) ON for 0.5 seconds.

(2) After input signals (11008), (11009) and (11010) turn ON, pickup the workpiece at P10. Set it at P12,
and then turn output signals (11008), (11009) and (11010) ON. Return to P1 and turn all signals OFF.

[Caution] To create a program using the standalone type robot, read the I/O signals (11008 to
11010) to (8 to 10).
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Example exercise responses

Example response for Exercise 1: Material handling work (basic operation)

* The example response assumes that an electric operated hand is being used. When using a pneumatic hand,
change EHOpen 1,100,100 to HOpen 1, EHClose 1,1000,1000 to HClose 1.

<Example for (1)'s response> | <Example for (2)'s response> <Details of operation>
1 Ovrd 80 1 Ovrd 80 ; Set movement speed to 80%
2 EHOpen 1,100,100 2 EHOpen 1,100,100 ; Open hand 1
3 Mov P1 3 Mov P1 ; Move to retract position
4 Mov P10+P2 4 Mov P10,-50[Caution] ; Move to 50mm above workpiece grasp position
5 Mvs P10 5 Mvs P10 ; Move to workpiece grasp position
6 Dly 0.3 6 Dly 0.3 ; 0.3 sec. timer (wait for robot operation to settle)
7 EHClose 1,100,100 7 EHClose 1,100,100 ; Grasp workpiece
8 Dly 0.5 8 Dly 0.5 ; 0.5 sec. timer (wait for hand to completely close)
9 Mvs P10+P2 9 Mvs ,-50Caution] ; Move 50mm up from current position
10 Mov P12+P2 10 Mov P12,-50(Caution] ; Move to 50mm above workpiece setting position
11 Mvs P12 11 Mvs P12 ; Move to workpiece setting position
12 DIy 0.3 12 Dly 0.3 ; 0.3 sec. timer (wait for robot operation to settle)
13 EHOpen 1,100,100 13 EHOpen 1,100,100 ; Release workpiece
14 Dly 0.5 14 Dly 0.5 ; 0.5 sec. timer (wait for hand to completely open)
15 Mvs P12+P2 15 Mvs ,-50[Caution] : Move 50mm up from current position
16 Mov P1 16 Mov P1 ; Return to retract position
17 Hit 17 Hit ; Stop
18 End 18 End ; End of program
| [P2 i input with MDI] |
<POS.> JNT 50% P2 ]
X:  +0.00 A: +0.00 [Caution]
Y: +0.00 B: +0.00 The values for steps 4, 9, 10 and 15 are input as "-50" for the RV
G 1000 type and "+50" for the RH type. |
FLI: 0 FL2: 0 (Tool coordinate system's Z axis direction and distance)
123

Example response for Exercise 2: Material handling work using input/output signals (Basic
I/O process)

(1) Insert between Steps 4 and 5:

*IOCK

If M_In(11008)=0 Then *IOCKISupplement] ; After input signal 11008 turns OFF, branch to *IOCK (wait
for it to turn ON). Go to next line after input signal turns ON.

Insert between Steps 15 and 16:

M_Out(11008)=1 DIy 0.5 ; Turn output signal ON for only 0.5 sec. (pulse)

[Supplement] Describe as follows when using the Wait instruction:
Wait M_in(11008)=1

(2) Insert the following Steps 4 and 5:

*IOCK

If M_Inb(11008)<>&B111 Then *IOCK ; Ifinput signals 11008, 11009 and 11010 are not all turn ON,
wait for them to turn ON. Go to next line if all signals are ON.

Insert between Steps 15 and 16:

M_Outb(11008)=&B111 ; Turn output signals 11008, 11009 and 11010 all ON

Insert between Steps 16 and 17: Cir 1 ; Set all of the output signals to the parameter-set state
beforehand (hold ON, OFF)
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6.3 Exercise 3: Take a look at the priority signals and sub-program

In this example, there are three conveyors. The signal input first is read in, and the workpiece is picked up
at each position and transferred to P12. Create a sub-program to remove the workpiece.

[Caution] For the RV type robot, decrease the Z data by 50mm and for the RH type increase by 50mm.
[Caution] To create a program using the standalone type robot, read the 1/O signals (11008 to 11010)
to (8 to 10).

In(11010)

In(11009) In(11008) | Place of retrieval

M_

0 Standby
1 P10

0 P20
1

0

1

0

1

P10, P20

P30

P10, P30

P20, P30
P10, P20, P30

M_ M_
0 0
0 0
0 1
0 1
1 0
1 0
1 1
1 1

Hand

J)A L
_:}j P1
| M_In(11008)=1

&**" Substitute P10 position data in

vAy
P100, -50 ><’,: "---...,_...

l? 50mm )

c A
orveyer W [ M_in(11009)=1 e P12, -50
[ (Substitie in P100) * Substitute P20 data in 100 50mm T i?

~O) ~O)

Conveyor
P100, -50 >{§} %{ P12 -
50mm \O\

Conveyor |M_In(11010)=1

P20
(Substitute in P100) * Substitute P30 data in P100

P100, -50 >«}§}
Conveyor
P30
(Substitute in P100)

50mm
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Example exercise responses

Example response for Exercise 3: Create the priority signals and sub-program
(Incorporate the main program and sub-program concepts as an efficient structure.)

[Caution] For the 19th, 26th, 28th and 33rd lines,
the RV type is input as "-50" and the RH type is input as "+50".

* The example response assumes that an electric operated hand is being used. When using a
pneumatic hand, change EHOpen 1,100,100 to HOpen 1, EHClose 1,1000,1000 to HClose 1.

1 Ovrd 100 ; Set operation speed to maximum speed

2 EHOpen 1,100,100 ; Open hand 1

3 Mov P1 ; Move to retract position

4 *CHECKS8

5 IfM_In(11008)=0 Then *CHECKS9 ; After input signal No. 11008 turns OFF, branch to *CHECK9

6 P100=P10 ; Substitute P10 in P100

7 GoSub *GETPUT ; Branch to *GETPUT (common program for handling)

8 *CHECK9

9 IfM_In(11009)=0 Then *CHECK10 ; After input signal No. 11009 turns OFF, branch to *CHECK10

10 P100=P20 ; Substitute P20 in P100

11 GoSub *GETPUT ; Branch to *GETPUT (common program for handling)

12 *CHECK10

13 IfM_In(11010)=0 Then *CHECKS8 ; After input signal No. 11010 turns OFF, branch to *CHECK8

14 P100=P30 ; Substitute P30 in P100

15 GoSub *GETPUT ; Branch to *GETPUT (common program for handling)

16 End ; End of program

17 ; Comment line (nothing is executed)

18 *GETPUT

19 Mov P100,-50 [Caution] ; Move to 50mm above workpiece grasp position
(P10, P20 or P30 is substituted)

20 Ovrd 50 ; Set movement speed to 50%

21 Mvs P100 ; Move to workpiece grasp position

22 Dly 0.3 ; 0.3 sec. timer (wait for robot operation to settle)

23 EHClose 1,100,100 ; Grasp workpiece

24 Dly 05 ; 0.5 sec. timer (wait for hand to completely close)

25 Ovrd 100 ; Set movement speed to maximum speed

26 Mvs ,-50 [Caution] ; Move to 50mm above current position

27 ; Comment line (nothing is executed)

28 Mov P5,-50 [Caution] ; Move to 50mm above workpiece setting position

29 Mvs P5 ; Move to workpiece setting position

30 Dly 0.3 ; 0.3 sec. timer (wait for robot operation to settle)

31 EHOpen 1,100,100 ; Release workpiece

32 Dly 05 ; 0.5 sec. timer (wait for hand to completely open)

33 Mvs ,-50 [Caution] ; Move to 50mm above current position

34 Mov P1 ; Return to retract position

35 Return ; Go to step after GoSub
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6.4 Exercise 4: Palletizing work

(1) Pick up the workpiece with conveyor P10, and palletize it to pallet 4x3 = 12.
(2) Try considering a one-row pallet 4x1.

[Caution] For the RV type robot, decrease the Z data by 50mm and for the RH type increase by 50mm.

Hand

I/ L <Pallet1: PIt 1>
V‘(
g ‘Q
v 1 2 3 4

P10, -50 >3 >
A >50mm | ———] A
i, 3| Je P22 o
Conveyor
|| — P10> Pallet counter: M1
\\() \() Calculated pallet position: P100

* Substitute the pallet's nth position data into
P100 and use

P100, -50 >-‘§, )

View of pallet 1 from side

6.5 Exercise 5: Adding the interrupt function

Try adding the interrupt function to the movement in Exercise 4

After the input signal (11012) turns ON during the operation, the output signal (11012) turns ON and the
robot stops.

After restarting, the output signal (11012) turns OFF, and the operation is executed from the line where the
interrupt occurred.

[Caution] To create a program using the standalone type robot, read the 1/O signal (11012) to (12).
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Example exercise responses

Example response for Exercise 4: Palletizing work

[Caution] For the 7th, 12th, 15th, 20th and 23rd lines,
the RV type is input as "-50" and the RH type is input as "+50".

The example response assumes that an electric operated hand is being used. When using a
pneumatic hand, change EHOpen 1,100,100 to HOpen 1, EHClose 1,1000,1000 to HClose 1.

1 Def PIt 1,P20,P21,P22,4,3,1 ; Define No. 1 pallet (position, size, quantity, order No.)
2 M1=1 ; Substitute value 1 in variable M1
(M1 is used for pallet grid point No.)
3 Ovrd 100 ; Set movement speed to maximum speed
4 EHOpen 1,100,100 ; Open hand 1
5 Mov P1 ; Move to home position
6 *LOOP
7 Mov P10,-50 [Caution] ; Move to 50mm above workpiece grasp position
8 Mvs P10 ; Move to workpiece grasp position
9 Dly 0.3 ; 0.3 sec. timer (wait for robot operation to settle)
10 EHClose 1,100,100 ; Grasp workpiece
11 Dly 0.5 ; 0.5 sec. timer (wait for hand to completely close)
12 Mvs ,-50 [Caution] ; Move to 50mm above current position
13 ; Comment line (nothing is executed)
14 P100=PIt 1,M1 ; Operate the grid point position indicated by the pallet M1 value, and
substitute into P100
15 Mov P100,-50 [Caution] ; Move to 50mm above grid point position above pallet
16 Mvs P100 ; Move to grid point position above pallet
17 Dly 0.3 ; 0.3 sec. timer (wait for robot operation to settle)
18 EHOpen 1,100,100 ; Release workpiece
19 Dly 0.5 ; 0.5 sec. timer (wait for hand to completely open)
20 Mvs ,-50 [Caution] ; Move to 50mm above current position
21 M1=M1+1 ; Add 1 to the M1 value (number of next grid point on pallet)
22 If M1<=12 Then *LOOP ; Repeat until pallet is filled. (* To LOOP)
Go to next step when pallet is full
23 Mov P10,-50 [Caution] ; Move to 50mm above workpiece grasp position
24 Hit ; Stop
25 End ; End of program

Example response for Exercise 5: Adding the interrupt function

Add between steps 2 and 3:
Def Act 1,M_In(11012)=1 GoSub *STP ; Define No. 1 interrupt (after input signal No. 11012 turns ON,
execute *STP sub-routine)

Act 1=1 ; Enable the No. 1 interrupt

Add to the end of the program

*STP

M_Out(11012)=1 ; Turn output signal 11012 ON

HIt ; Stop

M_Out(11012)=0 ; Turn output signal 11012 OFF

Return 0 ; Return to line where interrupt occurred
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Appendix 1: Teaching Box

Appendix 1.1: Basic menu

TB ENABLE switch

1) Press the TB Enable switch on the back of the teaching box.
2) Press one of the keys (i.e., [EXE] key.)

3) The <MENU> screen will appear.

There are six types of menus:

1. FILE/EDIT menu

2. RUN menu

3. PARAMETER menu
4. ORIGIN/BRAKE menu
5. SET/INITIALIZE menu
6. ENHANCED menu

MELFA CR800-D Ver. 53 <MENU>
RH-3FRH32515-D
1.FILE/EDIT 2.RUN

COPYRIGHT (C) 2011 MITSUBISHI ELEC 3.PARAM. 40ORIGIN/BRK
TRIC CORPORATION ALL RIGHTS RESE 5.SET/INIT. 6.ENHANCED
RVED

Pressing the number keys, switches
the screen to each function screen.
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(1) FILE/EDIT menu

The operations related with the program management in the controller can be performed.
Press the number key [1] on the <MENU> screen.
The <MANAGE/EDIT> Screen (Program List) opens.

MENU screen MANAGE/EDIT screen (Program List)

<MENU> <FILE/EDIT> 1/ 6Rem 966272
1.FILE/EDIT 2.RUN 1 07-05-30 20:21:30 485
3.PARAM. 4 ORIGIN/BRK 2 07-05-30 20:21:30 485
5.SET/INIT. 6.ENHANCED I:> 3 07-05-30 _ 20:21:30 485
4 R iz
| - (CHEA )

<FILE/EDIT> 1/ 6Rem 966272

1 07-05-30 20:21:30 485
2 07-05-30 20:21:30 485
3 07-05-30 20:21:30 485

4 T U0 oU  co==20 485

: Press the [FUNCTION] key to change the :
- function. .
: (Valid only when "=" is displayed at the

: bottom right of the screen.)

\

a) Inputting a program
1) Press the function key ([F3]) corresponding to "NEW".

2) Input a new program name.
Ex.) When the new program name is "10" s« Press the number keys [1] and [0], and then press

the [EXE] key.
3) The program input screen will open.

4) The program is created by using "Edit" and "Insert".
Adding command: INSERT <+ Press (F3).
Correcting command: EDIT <<« Press (F1).

10

<NEW PROGRAM> <PROGRAM>

PROGRAM NAME: |:>
(10 )

EDIT |DELETE PXMINSERT | TEACH 4
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b) Managing the programs
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1. COPY

A registered program can be copied as another program.

2. RENAME
A registered program can be renamed.

3. DELETE
Registered programs can be deleted in a batch.

4. PROTECT

The register and change protection state of the registered programs, instruction statements and
data can be set.

(2) RUN menu
The current status of the robot can be checked and the operations equivalent to the operation panel
(O/P) can be performed.
1) Press the number key [2] on the <MENU> screen.
2) The <OPERATION> screen opens.

<MENU> <RUN>

1.FILE/EDIT 2.RUN 1.CHECK 2.TEST RUN
3.PARAM. 40RIGIN/BRK 3.0PERATION

5.SET/INIT. 6.ENHANCED
I

<RUN screen menu>
1. Confirm

The program being executed is displayed and step operation is performed. The multi-tasking
details can also be displayed.

2. Testrun
Switch between continuous operation and cycle operation.

3. Operation panel
Automatic operation can be started from the teaching box.
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(3) PARAMETER menu

Each parameter setting of the robot can be configured.

1) Press the number key [3] on the <MENU> screen.

2) The <PARAMETERS> screen opens.

3) Input the parameter name in "NAME ( )" to confirm and change the setting values.

(If the [EXE] key is pressed without inputting the entire parameter name, the parameters closest to the
input name will appear. The parameters can be scrolled back and forth with the "Prev" (previous) and
"Next" (Next) keys.)

<MENU> <{PARMETER> NAME( _NETIP )
1.FILE/EDIT 2.RUN DATA ELEC )
3.PARAM. 4 0RIGIN/BRK ( )
5.SET/INIT. 6.ENHANCED

DATA

[EXE] key i: ﬂ Read the parameter value.

<PARAMETER>  NAME( _NETIP )
DATA ELE( )
(192.166.0.20 )
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(4) ORIGIN/BRAKE menu

The origin setting of the robot and brakes for each axis are released.
1) Press the number key [4] on the <MENU> screen.
2) The <ORIGIN/BRAKE> screen opens.

<MENU> <ORIGIN/BRAKE>
1.FILE/EDIT 2.RUN 1.0RIGIN 2.BRAKE
3. PARAM. :>

5.SET/INIT. 6.ENHANCED
I I

<ORIGIN/BRAKE screen menu>
1. ORIGIN
The origin data unique to the robot's mechanism is registered.

2. BRAKES
The brakes for each axis are released. The robot arm is moved while supporting it with a hand.

(5) SET/INITIALIZE menu

Initialization of the program and time setting are performed.
1) Press the number key [5] on the <MENU> screen.
2) The <SETTING/INITIALIZATION> screen opens.

<MENU> <SET/INITIALIZE>
1.FILE/EDIT 2.RUN 1.INITIALIZE 2.POWER
3.PARAM. 40RIGIN/BRK |:> 3.CLOCK 4VERSION
5.SET/INIT. 6.ENHANCED

<SET/INITIALIZE screen menu>
1. INITIALIZATION
There are several functions: function to erase all registered programs, function to return
parameters to default settings, and function to initialize internal battery's consumption time.
When the battery's consumption time is initialized, the remaining time is set to 14,600 hours.

2. OPERATION
The cumulative time that the controller/drive unit power was ON and the battery's remaining time

are displayed.

3. TIME SETTING
The date and time are displayed and set.

4. VERSION
The robot CPU and teaching box software versions are displayed.
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(6) ENHANCED menu

Enhanced functions can be used.
1) Press the number key [6] on the <MENU> screen.
2) The < ENHANCED > screen opens.

<MENU> <EHNANCED>
1.FILE/EDIT 2.RUN 1.SQ DIRECT 2. WORK COORD.
3.PARAM. 4 ORIGIN/BRK |:>

5.SET/INIT. 6.ENHANCED

<ENHANCED screen menu>
1. PLC DIRECT (only iQ Platform compatible type)
Settings related to the functions that directly control the robot with the PLC program are made
here.

2. WORK COORDINATES
Define the workpiece coordinate system required for work jog operations.

Appendix 1.2 Monitor function

Press the [MONITOR] key on any screen.
The <MONITOR> screen opens.

<FILE/EDIT> 1/ 6Rem 966272 <MONITOR>

1 07-05-30 20:21:30 485 1.INPUT 2.0UTPUT

% 8;:82:38 gg;%}ggg 222 |:> 3.INPUT REG. 4.0UTPUT REG.
1 07-05-30 20.21.30 485 5.VARIABLE 6.ERROR LOG

PosL [REE I

<MONITOR screen menu>
1. INPUT
Signals input from an external source (parallel input signals) can be monitored.

2. OUTPUT
Signals output to an external source (parallel output signals) can be monitored.

3. INPUT REGISTER
The input register value can be monitored when using CC-Link.

4. OUTPUT REGISTER
The output register value can be monitored when using CC-Link.

5. VARIABLES
The details of variables used in the program can be confirmed.

6. ERROR HSITORY
The alarm history is displayed.
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Appendix 1.3 / Inputting the program with T/B

(1) Inputting a command
Ex.) Inputting "1 Ovrd 80"

Step Operation T/B screen Explanation of Operation
1 PROGRAMS 1 Open the <INSTRUCTION
EDIT> screen.
2
PROGRAM> 1 Press the [F3] key ("INSERT")
L and enable the Insert Line
F3 mode.
- The Insert Line screen opens.
3 <PROGRAM> 1
Press the [1] key.
- "1" is input at the step No.
10
| REE
4 <PROGRAM> 1 Press the [CHARACTER] key
and change the display at the
center bottom of the screen to
CHARACTER ABGY
--ABC "ABC" indicates the Character
Input mode.
5 Insert a space before inputting
m <PROGRAM> 1 "Ovrd". Press the [-C/SP] key.
1
E A space " " is input.
|| IEM  Joios]
6 <PROGRAM> 1
Press the [+A/MNO] key three
+ A (J4) m times.
m "O" is input.
I = c I 3
! <PROGRAM> 1
Press the [-B/TUV] key three
=B (5) times.
8 TuUV "V" is input to the right of "O".
- C
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Step Operation T/B screen Explanation of Operation
8
<PROGRAM> 1 Next, input R and D.
[ | ["‘Z 1 1 OVRD Press the [ /PQRS] key three
(J3) U times, and then press [+Z/DEF]
l 7 PQRS|, { 3 DEF | key once.
--ABC The Ovrd instruction is input.
9
<PROGRAM> 1 Insert a space before inputting
m 1 OVRD "80". Press the [-C/SP] key.
L
m A space " "is input.
(I = I 3
10
SPROCRAM Press the [CHARACTER] key
CHARACTER 1OVRD and change the display at the
= center bottom of the screen to
"123". "123" indicates the
—Bus)| =Cus)| | I > IS || Norerel Input mode.
{ 8 Tuv J L 0 sp J Press the [8] and [0] keys.
"80" is input.
11
<PROGRAM> 1 Press the [EXE] key.
EXE 1 Ovrd 80 "1 Ovrd 80" is finalized, and the
program proceeds to the next
step (Step 2).
EDIT |DELETE [JPARINSERT| TEACH g
Pick Up!

Step number
- Inputting the step number is not necessary (A step number is automatically numbered).

Inputting numbers and characters

- Switch between the number input and character input models by pressing the [CHARACTER] key. The
number input mode is active when "123" is displayed at the center bottom of the screen, and the character
input mode is active when "ABC" is displayed. The mode alternates with each press of the [CHARACTER]
key.

- The number keys are displayed at the lower right of each key. (Number, — (minus), . (decimal point).

The character keys show three or four characters each on the lower right of the key.
Each time the key is pressed, the display will alternate between the several characters shown on the key.
To finalize the character, press another character key or press the "—" key.

- Characters that are not shown on the key can be input. The keys assigned to the hidden characters and the
characters that can be input with that key are shown below.

a) [ ()]KEY oo ()" o\ ?
bY[@=1keY.cooooveerrrneee @o=>>+t>o>—-—>" "> /><>>
C)[, % 1KEY. oo D% o># 51 8&> .

When an incorrect syntax of the command or characters that cannot be used are used, an error (such
as L4220) occurs.
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2) Deleting characters
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Step Operation

T/B screen

Explanation of Operation

1

CLEAR

<PROGRAM> 1

Move the cursor above the
character to be deleted.

When the [CLEAR] key is
pressed, that character is
deleted and the characters to
the right of the cursor are
shifted to the left.

3) Displaying the previous and

next program line

Step Operation T/B screen Explanation of Operation
1
<PROGRAM> 1 50% The highlight moves to the
4 Mov P10+P2 next line when the [{] is

5 Mvs P10
6 Dly 0.3

7 EHClose 1, 100, 100
EDIT |DELETE [P INSERT | TEACH |4

pressed.

b | e

<PROGRAM> 1
1 Ovrd 80
2 Hopen 1
3 Mov P1
4 Mov P10+P2

50%

EDIT DELETE lNSERT TEACH

The highlight moves to the
previous line when the [T]
is pressed.

(4) Displaying a specific program line

Step Operation T/B screen Explanation of Operation
1
<PROGRAM> 1 50% Press the [FUNCTION] key
1 Ovrd 80 and display "JUMP" at the
FUNCTION g m‘\’legﬂ function menu at the bottom of
4 Mov P10+P2 the screen.
- JUMP -1 23 | .
2
<PROGRAM> 1 Press the [F2] key ("JUMP") to
display the Step No. input
F2 H STEP (7 ) screen.
7 PQRS Input the number of the step to
] EE call out (i.e., 7th step).
3 <PROGRAM> 1 50%
6 Dlv 0.3 Press the [EXE] key to finalize
7 EHClose 1, 100, 100 the input.
EXE g a'(\)’vol'f} 0+P2 The 7th step of the program
appears at the 2nd line.

-150-




5) Adding a program line
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Step Operation T/B screen Explanation of Operation
1 <PROGRAM> 1 50% . ) .
¢ 4 Moy P10+P2 In this example, one line will be
5 Mvs P10 added between Step 4 and
— 6 Dly 0.3 Step 5.
— 7 EHClose 1, 100, 100

EDIT |DELETE NPARINSERT [TEACH ¢

Press the [{] and [1] keys to
move the cursor to Step 4.

2 <PROGRAM> 1 50%
Press the [F3] key ("INSERT")

- to activate the Insert Line

mode.

- * If "INSERT" does not appear
in the function menu at the
bottom of the screen, press
the [FUNCTION] key and
display "INSERT".

3 <PROGRAM> 1 50% , ,
Input the instruction.
Number key Wait M_In(8)=1
Character key
4

EXE

<PROGRAM> 1 50%
5 Wait M_In(8)=1

7 Dly 0.3
8 EHClose 1, 100, 100

EDIT |DELETE PR INSERT | TEACH g

Press the [EXE] key to finalize
the line. The input program line
is arranged in step order, and
the cursor moves to the next
line.

The step numbers are also
reassigned.
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(6) Correcting the program line
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Step Operation

T/B screen

Explanation of Operation

1

)

<>

<PROGRAM> 1
5 Wait M_In(8)=1
6 Mvs P10

7 Dly 0.3

50%

8 EHClose 1, 100, 100
EDIT |DELETE %M INSERT | TEACH g

Press the [{] and [T] keys to
move the cursor to the step to
be corrected.

2
<PROGRAM> 1 50% Press the [F1] key ("EDIT") to
Wait M_In(8)=1 activate the Edit Line mode.

* If "EDIT" does not appear in
the function menu at the
bottom of the screen, press
the [FUNCTION] key and
display "EDIT".

3
(PROGRAM> 1 50% Edit (correct) the instruction.
Arrow key
CLEAR key
I -:
4 <PROGRAM> 1 50% -
5 Wait M_In(10)=1 Press the [EXE] key to finalize
6 Mvs P10 the changes.
EXE 7 Dly 0.3 The program line is corrected.

8 EHClose 1, 100, 100

EDIT |DELETE PR INSERT | TEACH g

(7) Deleting a program line

Step Operation

T/B screen

Explanation of Operation

1

<PROGRAM> 1
5 Wait M_In(8)=1
6 Mvs P10

7 Dly 0.3

8 EHClose 1, 100, 100

EDIT |DELETE PPM INSERT | TEACH g

Press the [{] and [1] keys to
move the cursor to step to be
deleted.

2
(PROGRAM> 1 Press the [F2] key ("DELETE").
5 Wait MIn(10)=1 The step to be deleted appears
DELETE OK? with the confirmation message
"xxx will be deleted. Okay?"
3

BERGD

<PROGRAM> 1

4 Mov P10+P2

5 Mvs P10

6 Dly 0.3

7 EHClose 1, 100, 100

EDIT |DELETE PARINSERT JTEACH g

When the [F1] key ("YES") is
pressed, that step is deleted.
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<<MEMO>> * Use this page to write down notes.
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Appendix 2: RT ToolBox3 Simulation Function
Appendix 2.1 Creating a workspace and project

Create a workspace and project by referring to "Chapter 2: How to use RT ToolBox3 2.3
Creating a new project".

Appendix 2.2 Simulation function
(1) Starting the simulator

(1-1) Start the simulator.

1) Click [Simulator] on the [Home] tab in the ribbon, or in the [Mode] group in the [Online] tab.

2)If there are multiple projects, then "Select the Projects" window will display. Select the project
for which the simulation is to be performed, then click "OK".

30 view View Help

0 X | O [me e e

Elimport | o Edit

cEDRN

1 Save Close Delete x Offline Onlilg Simulator
As Delete
Waorkspace Project Mode l
Workspace Home 3 Select 8 or less projects which start the simulWs?
No. | Project | Robot Controler | Robot | comment
1 RC1 FR-R series CRB00-R. RV-2FR-R
2 &CZ FR-R series CR800-R RV-4FRLR

2)

4 [ 3

[V]{select All)
@

RT ToolBox3 - 3D Monitor

Work: e 3D view View Help
- = add ~ 2 updat b —
i e e Q& | @
Ll v & e x Delete Offline Online Simulator Page Print Print Print Document
. . elete Setup | Preview Setu Out
"Simulation" appears s moge
e ; -
@ 3D Monitor
+§ Tool
F] MELFA-3D Vision
[0 /0 Smulator,
3D Monitor
. 5 Operation panel
joutpe  F X[ scran 7 x

"Simulation mode" appears |;

Ready CAP | NUM | SCRL
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(2) JOG operation

(2-1) Click the "JOG" button to open the JOG panel.

1:RC1 Simulation

JOG panel

(2-2) Check the operation in the Joint JOG mode.

Hand
Alien

1 :RW-2FR-R

1) Select "Joint" for JOG mode.
2) Click [-] or [+] for J1 to J6, and check that the
robot operates.

+ k‘_"M axis

J3 axis

1 :RY-2FR-R
Joint
TOOLO
+
+ VR J2 axis
- (. -
J1t0 J6 < | C
-T +
J1axis T

Joint JOG mode
(For the RV type)
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(2-3) Check the operation in the XYZ JOG mode.

Hand
Align

1) Select "XYZ" for JOG mode.
2) Click [-] or [+] for X to C, and check that the robot
operates.

Hand
Align 1 :RY-2FR-R
e

TOOLO

—Z

XYZ JOG mode
(For the RV type)

Hand
Alien

: 1) Select "TOOL" for JOG mode.
- 2) Click [-] or [+] for X to C, and check that the robot

" operates.

—x S
.’-a&e' :
‘}' e 3
_Y e
—B {8 ‘i
1 : Rv-2FR-F +v
TOOL
TOOLO +Z J_A | ~
Control X .i\
~ St
XtoC < e |
-~

TOOL JOG mode
(For the RV type)
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(3) Hand alignment

(3-1) Check the hand alignment operation (correct the robot posture).

(B 3D Monitor

1) Click the "Hand Align" button.

2) The hand moves to the closest posture in
increments of 90 degrees.
If the hand almost faces the side, it
completely turns to the side. If the hand
almost faces upward, it completely turns
upward.
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(4) Home position

(4-1) Return to home position.

(A 3D Monitor

1 :RW-2FR-R

Joint

1) Click the "Home position" button. -
2) Move to (J1, J2, J3, J4, J5, J6) = (+0.00, +0.00, +90.00, +0.00, -90.00, +0.00) set in the
parameter "JSAFE".

(4-2) Changing the home position.

RC1

Document Out

RV-2FR-R
Program
< Tool Parameter Parameter List )
E_E MELFA-3D Vi Monitor 14 Movement Parameter 14 Motion Limit
w /O Simuiator Maintenandg 3 Program Parameter 3 Jog
2) Signal Parameter 4 Hand >
Communication Parameter » Weight and Size
PLC Cooperation Parameter ¥ Tool
Safety parameter » User-defined Area

Free Plane Limit
Home Position < 3)

Robot Additional Axis

1) Right-click [Simulation] in the project tree to display the sub menu.

2) Move the cursor to [Parameter] to display another sub menu, then move the cursor to
[Movement Parameter].

3) In the same way as above select [Home Position] in the displayed menu. click [Home Position]

B Home Position 1:RC1 (Simul... = O X B8 Home Position 1:RC1 (Simul... = O X 4) The Home POSition Parameter
window will display. Change the
s o — lues and click [Write]
~Home Position (1SAFE} ~Home Position (JSAFE) Va .
[mm, deg] [mm, deg]
n: 0.00 in: o] J5: 90
2: wo| J9:-90 12: 000 .
i sty s /_ Example) Changing the J5 axis value
15 90.00 15: 90 "_ " "y "
3 0.00 ' %: 0.00 from "-90" to "+90
7 0.00 7 0.00
18 0.00 18: 0.00
wite [ o | e 4)
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MELFA RT ToolBox3

5) Are you sure you want to write the parameter to the robot

Are you sure you want to write the parameter to the robot Control Ie r? — "YeS"

A ntrolier?

6) Are you sure you want to restart the robot controller? —

5) e "Yes

MELFA RT ToolBox3

Writing of parameters to the robot controller was completed.

Are you sure you want to restart the robot controller?

MELFA RT ToolBox3

Please confirm safety around the robot.

b

Are you sure you want to restart the robot controller?

7) Steie]

7) Are you sure you want to restart the robot
controller? — "Yes"

@ 3D Monitor

8) The simulator restarts.

AUTOMATIC

J5 downward

Posture after restart
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(5) Creating a hand

Display the hand in robot tool in the 3D Monitor. The hands to be displayed can be switched
depending on the signal status.
<Hand File Manager window>
Clicking [Hand File Manager] in the [Hand File] group in the [3D View] tab displays the "Hand file
manager" window and a list of hands registered in this workspace.
Set the hand to be displayed in the 3D Monitor and the hand display conditions in the
Properties window.

30 view |

Hand file manager

(e || 2 ey, RS
1| -t
s FEset Title name |
File Save  |Hand File A . Handi0pen |
er OF Hand2Ciose
erel
Hand file list
Add I ’ Delete I ’ Rename ] ’ Edit File ]
Properties 1 x
Properties window Hand = Hand to be displayed
l Hand name Han_dlCIose Select ] in 3D Monitor
TSpTay WIS OrTine TTue
Tool # All
Display condition 1/0 (valid only in simulal _
g Condition1
Enable True -
. . I/O type output signal
Hand flle dISplay Start signal # 0
conditions Bit size 1
Signal value 0 =
Enable
It enable the display condition 1.

Layout tree o x
| & 3D Monitor
7] & RC1
/| 77 HandiClose

Individual function tree
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(5-1) Create a hand file.

30 view H 1) Click [Hand file manager] in the [3D view] tab to display

= = the "Hand file manager" window.
i | (57 1) 2) Click "Add".

Save |Hand File 3
Manager i op 1

'-6' Select [New] to add new file. i
\ Select [Existing] to add existing file. 3) TO create a new IayOUt flle’ SeleCt [NeW]

(To correct the existing file, select

3) ™ | e [ |[ @ || [Existing])

RT ToolBox3

Input new name.
| —
|Hand10pen| |< 4)

oK Cancel
? 4) Input the file name, and click [OK].

r—

5) Hand file created.

Hand file manager £

[ Hand1Open 5)

Hand file

add ][ pelete || Rmemame || Edcrie
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(5-2) Creating hand component parts.

There are four types of 3D parts that can be set as hands: cuboids, cylinders, spheres, and 3D models.
- Cuboids, cylinders, spheres: Specify the size in RT ToolBox3.

- 3D models: Read data created in CAD beforehand.
Readable formats include STL (Stereolithography), OBJ (Wavefront format), etc.

T e )

Handleen\

Agd L Delete Eenamel | Edtrie |

2)

-\

1) Select the hand file to be edited, and
click [Edit file] in the Hand file manager
window.

2) To create a new file, click [Add].

3) The Hand editor tab and Hand edit
tree will display.

Hand editor tab Hand edit tree

[t AT G = v /73 x

V| ¢ Mechanical interface

% Hand editor : Hand10pen

[ & Add obiect

Add box

By c

Right-click menu

i Hand editor : Hand10pen

the preview.

Operations can be

performed while checking

4) Set the shapes of the 3D parts in the Properties
window.

5) Right-click [Mechanical interface] in [Hand edit tree] to
display the menu and click [Add object].

6) Input shapes and positions of the 3D parts in the
Properties window.

Input a hand name.

Mechanical interface Object —
4 Flange MName Flange
Select the shape and Figure Hexahedron
walla = Color [ 255; 128; 87
’ g Size 50.000, 150.000, 100
I ¥[mm] 50.000
Specify the model Y[mm] 150.000
q Z[mm] 100.000
Size (based on the B Position 0.000, 0.000, 0.000
j center of the base). X[mm] 0.000
i ¥[mm] 0.000
Specify the position and direction #
eIl 2 Scroll
of the created model (based on
the center of the base).
e e

-162-




COMMON

(5-3) Adding parts to the hand.

Hand edit tree
Mechani

IS8 Properties
Add here.

interface

object].

1) Right-click [Mechanical interface] in [Hand
edit tree] to display the menu and click [Add

2) Select the parts added in [Hand edit tree],

[ & Add object < 1) and input 3D part information in the
Add box Properties window.
By copy
Mechanical interface Object -
L7l anoe
”m ik
Figure Hexahedron
Color |:| 255; 255; 255
g Size 50.000, 20.000, 100
X[mm] 50.000 r
Y[mm] 20.000
Z[mm] 100.000
B Position 0.000, 40.000, 100.01
X[mm] 0.000
¥[mm] 40.000
Z[mm] 100.000 ‘=
Flmml

(5-4) Copy an existing hand part to create a new part.

I i< "
1 Hand sditor : Hand1open MEC“”‘“‘*"”‘E'*” obieet 1) Select the parts to be copied in
# addobec [Hand edit tree] then right-click and
Add box
1) — ] select Copy.
X osee 2) Click [Paste].
Pl el 3) A part with the same name is
£ Inportcbject added. Input the part information in
Froperty the Properties window.
[ TR
Mechanical interface
5 Hand editor : Hand10pen Flange
Fingerl:
& Add object
Add box
B ot ]
A Delete
Bulk edit
4= Import 30 model
4= Import ohject
Property

o x

I < v

Mechanical interface

= —
1 Hand editor : Hand1Open The number of parts with the

same name increases.
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COMMON

1) Click [Save] in the [Hand File] group in the [3D view] tab
2) A popup is displayed. Click "Save" or "Save as".

3) The hand file saved in the Hand file manager window will display in the Title name field.
4) Selecting the hand file in the Title name field displays the hand in the preview area.

Hand file manager x
Ttle name 1
Hand10pen ; I

Select to d

isplay preview.

Hand file manager window

(5-6) Copy the hand setting file to create a new hand setting file.

[ Tile name ||
HandleE\J

add | [ Delete

| [ Bename

Edtre | 1\1)

1) Click [Edit file] to open the hand setting file to be copied in the Hand file manager window.
2) Click [Save] in the [Hand File] group in the [3D view] tab.

3) A pop-up is displayed. Click "Save as" and input a file name.

_ L ]
it

J e

e F

Hand File _
IManager '-'-
Hand File Intert

Saye

Save As

-

RT ToolBox3

Input new name.

Hand2Close

<3
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(5-7) Changing the hand to a hand holding a workpiece (hand closed).

1) Select the hand file, and click [Edit file] in the Hand file manager window.

Hand file manager X

Title name

Hand10pen
Hand2Close

s [ o ][ e ]

Edit File

2) Add a new part (workpiece).
T remdeeee B X[ eopertes 4]

% Hand editor : Hand2Close

v Mechanical interface
Flange

Finger1

Finger1
Workpiece

<SS [S

Ex.) Workpiece
Size (150, 60, 80)
Position (0, 0, 150)
Rotation (0, 0, 0)

Figure
Color
g Size
¥[mm)]
Y¥Imm]
Z[mm]
8 Position
¥[mm]
Y¥Imm]
Z[mm)]
Rotation order
J= Angle

Color
Set the color of object.

Hexahedron

[ o; 255; 70
150.000, 60.000, 80.000
150.000

60.000

80.000

0.000, 0.000, 150.000
0.000

0.000

150.000

xXY-Z

0.000, 0.000, 0.000

-

3) Save the settings.

Hand file manager

Title name

Hand1Open
Hand2Close

Add

J(

Delete

[ |

Edit File
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(6) Hand display condition setting
By setting the hand display conditions, the hand can be displayed only when the 1/O status or the
tool with which the specified target hand file is selected.

When "I/O (Valid Only in Simulation)" is selected for [Display condition] in the "Display condition"
field of "Hand" in the Properties window, the condition setting field is displayed.

Properties qx
Hand
Hand name Hand1Open Select
Display while offline True
Tool # All
Display cendition /O (wvalid only in simulation)

B Londitiont

Enable True
1/O type output signal
Start signal # 30
Bit size 1
Signal value 0
® Condition2
m= Condition3

<Display condition>
Specify the 1/0 conditions to display the target hand file. These conditions are valid only
during simulation.
If no I/O condition is specified, select [Default], and if I/O conditions are specified, select [I/O
(Valid Only in Simulation)].
When [I/O (Valid Only in Simulation)] is selected, items of [Condition 1] to [condition 3] are
displayed and up to three 1/0O conditions can be specified. When all the conditions are satisfied,
the hand file is displayed.
1) In Enable option select [True] only for the number of I/O conditions to be set. Selecting
[True] here enables the settings of the following conditions.
2) 110 type
Specify the 1/0O type.
3) Start signal #
Specify the 1/0 Start number.
4) Bit size
Specify the number of bits (number of registers) from the I/O start signal.
5) Signal value
Specify the numeric values to be compared with the I/O status.
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(6-1) Registering the hand in the workspace.

1) Switch [Hand edit tree] to [Layout tree].

2) Select the project in which the hand is registered in [Layout tree], and click "Add hand" in the
right-click menu.

3) A hand icon is added under the project in [Layout tree].

4) In the [Properties] window, click "Select" in the field [Hand name].

5) The Select hand file window will display, Select the hand file and click "OK"
)

6) The selected hand file name is displayed in [Hand name] in the [Properties window] and in
[Layout tree].

Hand edit tree Layout tree
' B4 3D Monitor
RC1

Click to switch between Layout tree 1 )
and Hand edit tree.

Layout tree

B 3D Monitor
I RCT

57 Add hand

1=

Select hand file =

Title name |
Hand1Open

By
lﬁ Hand2Close
X

Delete

Property
Hand ‘/
Hand name 4) lect ]
Display while offline Tru

Tool # All
Display condition Default

[ e ][ peete |[ gemame |[ EdtFe |

[

7
I

Hand name Hand1Open Select K 6)
Layout tree 1x . . . _ J

Properties

[#@ 3D Maritor o
Tool # All

b el HL
F Wi < 3) Display condition Default
A

A hand icon appears Layout tree 1 x

IC et

under the project. = ¥ & RC1 6
7 | )
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(6-2) Setting the display conditions for the hand.

1) Select the hand in [Layout tree]. Properties of the hand are displayed in the [Properties]

window.
2) To display the hand on the 3D Monitor, select "True" in [Display while offline] option
3) Select "I/O (Valid Only in Simulation)" in [Display condition] option
4) Select "True" in [Enable] option(for not required)
5) Signal setting items will display. Input the hand display conditions.
(The following shows the example setting) If "Default" is selected for Display condition,
Properties [Condition] field is not displayed.
Hand B —
Hand name Hand1Open M
Display while offline True
Tool # All
Display condition Default j
Properties 1 x
Hand -
Hand name Hand10pen Select|
2) > Display while offline True ]
TO0! & gl
3) > Display condition I/O (wvalid only in simulation) ]
g Conditionl A
4) 5 Enable True 1
IO type output sign
Start signal # 400
Bit size 1 < 5)
Signal value 1
@A Condition2
A Condition3

Signal value

(P8 3D Monitor
V] & rci

77 Hand1Open

Example) If #900 output signal is 1 (ON),
the hand is displayed.

Properties
Hand

Ha

nd name

Display while offline

To

ol #

Display condition

B

H
H

Condition1
Enable

IO type
Start signal #
Bit size
Signal value
Condition2
Condition3

Hand2Close

False

All

I/O (valid only in simulatior

True

output signal

500
1
0

Example) If #900 output signal is 0 (OFF),
the hand will not display
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(7) Hand open/close operation

(7-1) The hand open/close operation can be checked in the operation panel

1:RC1 Simulation 1) Click the "HAND" button in the operation panel
to display the Hand Operation panel.

Praogram B AT D COMT

AUTOMATIC

Operation panel

Use [-] and [+] of hand 1 (number on the far left)
to switch the hand display on the 3D Monitor.

" - 2) Click [-] to display the closed hand (with
wien  Pod workpiece).

3) Click [+] to display the open hand (without
workpiece).

Hand Operation panel
[-]: Close
[+]: Open

3D Monitor

[-]: Close
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(8-1) Create a layout file.

.
(i |
L U

1) Click [Layout File Manager] in the [3D view] tab to display
the "Layout file manager" window.

]
H " "
Layout File | Fite 2) Click "Add".
Manager Manager | &
thiIe ‘ Hand File Ir
l_

Select [New] to add new file.
Select [Existing] to add existing file.

3) To create a new layout file, select [New].
(To correct the existing file, select

3) e

Existing ] l Cancel ]

[Existing].)

RT ToolBox3 23

Input new name.
s
|Iayout | \ 4)
= — 4) Input the file name, and click [OK].
l 5) The layout file is created.
T \
[ fayout ( 5)
Layout file
[ Add H Delete H Rename ]
Waorkspace 3 x
& Packing
(P& 3D Monitor
RC1

If the 3D Monitor is not displayed,
double-click the robot name under
"Simulation" in the project tree.
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(8-2) Create layout component parts.

There are four types of 3D parts that can be set as layouts: cuboids, cylinders, spheres, and 3D models.
- Cuboids, cylinders, spheres: Specify the size in RT ToolBox3.

- 3D models: Read data created in CAD beforehand.
Readable formats include STL (Stereolithography), OBJ (Wavefront format), etc.

- -
e 1) Select the layout file to be edited, and
S \‘l ' click [Load] in the Layout file manager

window.

2) To create a new layout, click [add].

[ 1K 2) Faome | [ ] 1)—‘
ki : 3) Set the shapes of the 3D parts in the Properties window.
7] 8l 3D Monitor
V| & iRC1

4) Right-click in [Layout tree] to display the menu and click

7] 7 Hand1Cpen .
7] 77 Hand2Close [Add object].

_ 5) Input shapes and positions of the 3D parts in the
3) > | Add object Properties window. The procedure is the same as when

refeo creating a hand.

Right-click menu Example)
Position: (300, -300, -20)
Size: (200, 200, 20)

I ] [ PR

[ 3D Monitor = O x 2=t =
Mame StagA
Figure Hexahedron
Color [ 255; 87; 255
B Size 200.000, 200.000, 20.0C
*[mm] 200.000
YImm] 200.000
Z[mm] 20.000 |
= Position 300.000, -300.000, 20.0 y
¥[mm] 300.000
¥[mm] -300.000
Z[mm] 20.000
Rotation order XY-Z
E Angle 0.000, 0.000, 0.000
View type Solid
Condition Default Edi
Interference check True
Scroll

Operations can be performed
1 x

while checking the preview.
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(8-3) Adding parts to the layout.

Layout tree 1) Right-click in [Layout tree] to display the menu and
[#&) 3D Monitor click [Add object].
[H RC1 . .
[ 57 Hand10pen 2) Select the parts added in [Layout tree], and input 3D
[#] 57 Handaclose | Add here. part information in the Properties window.
Stage A
& Add object ( 1 ) _n
@ 3D Monitor
Add EEI)( V:ams Workpiece A 2)
igure Hexahedron ~
= Color D 0; 255; 70
=] S\z:[mm] EEEEE, 60.000, 80.000
¥[mm] 60.000
Z[mm] 80.000 L
=} PD;\[{:;] iEEEEE, -300.000, 0.00C
Y[mm] -300.000
Z[mm] 0.000
Rotation order X-Y-Z
@ Angle 0.000, 0.000, 0.000
Examp|e) View type solid
Condition Default Edit
Position: (300, -300, 0) Interference chedk  True =
Size: (150, 60, 80) e T
[ [# 3D Monitor
RC1
57 Hand10pen
5 Hand2Close
Stage A
Workpiece A

(8-4) Copy an existing layout part to create a new part.

Layout tree

%8 3D Monitor
B RC1
7 Hand1Open
57 Hand2Close
Stage A

¢ Add object

= 1) Select the parts to be copied in [Layout tree] then

right-click and select Copy.

2) Click [Paste].

3) A part with the same name is added. Input the part
information in the [Properties] window.

Add box
1) > [ By copy ]
|12y Paste
Layout tree 1 x Layout tree
[#@ 3D Monitor [#& 30 Monitor
B Ac1 & RC1

57 Hand10pen
57 Hand2Close

77 Hand10pes 1he number of parts with the

Stage A [#] 7 Hand2Clest same name increases.
<R 7] ./ Stage A
4 Add object I..'\.ng H &
dd b w7l N )
pddeor 3) StageA
53 Copy Workpiece A
2) /? Cﬂz, Paste ]
A Delete

When the Y direction
of the copied part is
changed

I x
-
Workpiece A
Figure Hexahedron
Color [2] o: 2s5: 70
B Size 150.000, 60.000, 80.000
X[mm] 150.000
Y[mm] 60.000
Z[mm] 80.000 L
B Paosition 300.000, 300.000, 0.000 r
X[mm] 300.000
Y[mm] 300.000 :
Z[mm] 0.000
Rotation order XY-Z
= Angle 0.000, 0.000, 0.000
View kype Solid
Condirinn Nefanle Fdit
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(8-5) Save the layout file.

1) Click "Save" or "Save as" in the [Layout File] group in the [3D view] tab.

1)

Waorkspace Home Online

layout

E Tg Setting
L @R-‘:s-‘:t

HEave

- ut File S5ave Hand File

il save As nager " Manager | [Z5top t
Layout File Hand File Interferen

r B j—
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(9) Setting the tool length

By setting the tool length, the robot tool coordinate can be used.

Using the robot tool coordinate can operate the robot along with hand surface direction and make
the change of the hand posture and workpiece posture held by the hand easier.

For details of the robot tool coordinate, refer to "Chapter 4 Robot Language 4.2 Program
instructions Position operation in the robot tool coordinate system".

(9-1) Display the Tool parameter window.

1) Right-click [Parameter] under [Simulation] in the project tree to display a sub menu.
2) Move the cursor to [Movement Parameter] to display another sub menu, then move the
cursor to [Tooll.

Simulation
[ RV-2FR-R
B operation Panel
Ij Program

= Darametar Lict !
1 ) Zh M Movement Parameter 4 ] Motion Limit
: :E.‘ﬂ Ei
iy Back Prograrm Parameter ¥ Jog
§ Tool Signal Parameter ¥ Hand ¥
RC2 _ Communication Parame ter x seightand Si
Offfin
4y Backy PLC Cooperation Parameter [ 13 Tool 2)
¥ Tool Safety parameter ¥ Tser-denned Ares
BT MELFA-3L
[0 1/0 Simulator Free Plane Limit
Home Position

(9-2) Input the tool length in the tool coordinate system.

1) Input the tool data in [STD Tool coordinate], Signs are based on the flange coordinates of the
robot.

2) Click the [Write] button.

3) In the confirmation window for writing data to the controller — Click "Yes".

B Tool 1:RC1 (Simulation)

~STD Base Coordinate  ~STD Tool Coordinatel| | ~ Tool Coordinate Data
Tooll-4 -

(MEXBS) (MEXTL) MEXTLL MEXTL2  MEXTL3  MEXTL4

[mm, dea] [mm, deg] fmm.deal fmm.deal [mm, deg] [mm, deg]
X: 0.00 2 0.00 0.00 0.00

X Example)
Y 1 Y: 0.00 0.00 0.00
z Az 17d Z +170 0.00 0.00
AL el A 0.00 R vy 0.00 0.00
B: 0.00 B: 0.00 B: 0.00 0.00 0.00 0.00
C: 0.00 C: 0.00 C: 0.00 0.00 0.00 0.00
~For Repairing Positions Tdpl (Read Only)
~STD Base Coordinate ~ ~STD Tool Coordinate — ~ Tool Coordinate Data

(MEXDBS) (MEXDTL) MEXDTLL MEXDTL2 MEXDTL3  MEXDTL4

[mm, deg] [mm, deg] [mm, deg] [mm, deg] [mm, deg] [mm, deg]
X: 0.0000 X: 0.0000 X: 0.0000 0.0000 0.0000 0.0000
¥ 0.0000 ¥ 0.0000 ¥ 0.0000 0.0000 0.0000 0.0000
Z: 0.0000 z: 0.0000 z: 0.0000 0.0000 0.0000 0.0000
A 0.0000 A 0.0000 A 0.0000 0.0000 0.0000 0.0000
B: 0.0000 B: 0.0000 B: 0.0000 0.0000 0.0000 0.0000
c: 0.0000 C: 0.0000 C: 0.0000 0.0000 0.0000 0.0000

=ilERE)
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(9-3) Checking the tool in the 3D Monitor.

1) Select the project name in [Layout tree] to display the project properties in the Properties

window.

2) Expand [Robot Model] and select "True" for [Display tool coordinate system] and [Display tool

position]. The tool coordinate system position is displayed in the 3D Monitor.

Properties

B Robot Information
Project name
Display project name
Robot Type
Display robot type
Size

@ Robot arrangement

g Robot Model
Display robot model
View type

Interference check

RC1

False
RV-2FR-R
False
Middle

True
Solid

True

Display tool position

Display tool coordinate sy True
True 2 )

e
g Hand
Display
Interference check

Hand

/ Stage A
/ Workpiece A
/ Stage A
/ Workpiece A

- aadOpen
&7 Hand2Close

True

True =

Before setting the tool length

After setting the tool length

(flange center)

[Caution] If the program operated by the simulator has an electric hand instruction, home

position return of multi-function electric hand needs to be performed in the program.
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(10-1) Create a new robot program.

RC1
Offiine
Simulation
[ Rv-2FR-R

Cneration Panel

1) Right-click [Program] under [Simulation] in the project tree, then right-click and select "New".
2) Input the robot program file name, and click "OK".
3) The program editing screen opens. Write the program (instruction statement) here.
4) The [File], [Edit], [Debug], and [Tool] tabs are added to the ribbon.

These have functions such as program editing tools, debugging, and file saving.

- o x

¥ new Robot program

Robot Controller:

||

‘ RCL

l

Robot program Sie | Date Time | protect

Mew

Program Manager

4 (]

»

1l

2

Cancel

4

R |
=

1

The program editing tab is
added.File, edit, debug, tool

= EE

| -
A T

ome Online File

/ Edit

3 = Jump
Syntax
Check
Command Line

=3 Collapse All
| 1

Expand All

Tgi Get Cur

K Delete !E Pos. Jur

o

3) >{> Program Editing window

2

-] [ Get Current Pos. ] [

Pos. Jump

Delete  Roboti |LRVZFRR
ame

" X

Y z A

B € L1

*If the program operated by the simulator has an electric hand instruction, the home position
return of the multi-function electric hand needs to be performed in the program.
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(10-2) Saving the robot program.

1) Click [Save] in the [File] tab.
2) To change the file name, click [Save As Robot] and input a file name.
3) Select the items to be written, and click "OK".

W Save As Robot program

AL L

Waorkspace Home COnline

Robot Controller:
[Ret | [

A== | ‘ Robot program Size ‘ Date | Time ‘ Protect
. 11 1372 17/12/14 10:51:21 None
Save Sqve 45 Save As

-> RobotJ

Edit

Debug

[Vicommand Lines

[/|position Variables
Robot program: 21
[“Iprogram External Posttion Variables b |
0K Cancel

(10-3) When a syntax error occurs.

1) When a syntax error occurs, the message "Syntax check Error" and an error message are
displayed in the [Output] window.

2) Clicking "OK" in the "Syntax check Error" message displays the save confirmation window.
Click "No".

3) Correct the syntax error, and save the program.

‘ ‘
I y I Syntax check Error
1 ) 2017:12:14 11:21:27 :Syntax check Error
:Program :11(Command:18) :RC1 :Robot:18 Mo PO :Syntax error

Output window

¢ If saving this program to Robot Controller, it may not be saved
¥, correctly.
Are you sure you wank to continue to save?
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(11) Teaching operation

(11-1) Opening an existing program.

1) Select the program file from Program in the project tree, right-click and select "Open Program".

2) Check the items to be read, and click "OK".

3) Since the position variable used in the program is registered in the position data field, it is clear
which position variables are required for teaching.

Simulation
[ RV-2ZFR-R
BH Operation Panel
ﬂ Program

< Open Program

)

Debyg Open

1 monif

Tact time Calculation...
Main
§ Copy Program
& Boan
43 Backup Delete Program
8 Tool

Set f Release reading protection

3>

1; "-- Robot:RV-2FR-R (Electric hand) P

2i EHOpen 1,100,100

4 Mov PO 'Start position

5 v =

& Mov P1 'Zbove a pickup position

7: Mvs P2 'Pickup position

8l Diy 0.3

¢! EHClose 1,100,100 'Grasp a workpiece

10; Dly 0.5

11: Mwvs P1

iz '

13 Mov P3 'Above a placing position =
J( B sk 5
Position 2]
: Delete Robot: |1:RV-2FR-R ‘H Get Current Pos. l [ Pos. Jump
MName X o Z A B c
PO 0.000 0.000 0.000 0,000 0,000 0.000 0.0
P1 0.000 0.000 0.000 0.000 0.000 0.000 0.0
P2 0.000 0.000 0.000 0.000 0.000 0.000 0.0
P3 0.000 0.000 0.000 0.000 0,000 0.000 0.0
P4 0.000 0.000 0.000 0,000 0,000 0.000 0.
4 [ 3
XYZ Al4X |Joint Alt+] | Work coordinate  Alt-HV

(11-2) Acquiring position data. (Method 1) (JOG operation — current position reading)

1 :RW-2FR-R
Joint
TOOLO

+

1) To acquire the desired position data, move the robot
arm to the desired position by using the JOG
operation.

2) Select the position variable in the Position window.
3) To create a new position variable, click "Add" and
input a variable name.

(If no variable name is input, registration cannot be
made.)

4) Click "Get Current Pos." in the Position window.
5) Current robot position data and posture are input.

Add Qi 3) Delete Robot: | 1:RY-2FRR
Name X ¥ /\\ A B C L1
Do O Oon O Oon 5 [l lulul [l lulul [wlalalul [wlalalul
P1 447,570 0.000 L,ASO 0.000 31.410 0.000 X
| LU LU LU LU LU LU LU
P3 0,000 0,000 0.000 0.000 0.000 0.000 0.000
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(11-3) Acquiring position data. (Method 2) (Robot click movement — current position reading)

By clicking the object in the 3D Monitor window while pressing the Ctrl key with the simulation
started, the robot moves to the position which has been clicked.

- When no object is set at the position which has been clicked or the position is outside the robot
operation range, the robot does not move.

The robot body does not move based on the posture and status of the multi-rotation joint. This
is because the robot body moves independently while maintaining the posture and status of the
multi-rotation joint.

This operation is invalid during the robot operation.

1) Click the top center of the target layout configuration part of the 3D Monitor while pressing the
[Ctrl] key.

2) The robot moves to the position which has been clicked.

3) Select the position variable or add a variable, and click "Get Current Pos." in the Position
window.

(11-4) Saving the program.

ALES P20

Woaorkspace

Home Online
d =
Save As Save As

#C -» Robot
Save
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(12) Carrying out debugging

(12-1) Check the program operation with Step operation.

1) Select [Program] under [Online] in the project tree, right-click and select "Debug Open" to
open the corresponding program.

Debug statusLight
Simulation [ﬂSDMcnitor xT ] Program L:RC1 1L.r (Simulation) ...
E RV-2FR-F. 5 1 '— Roboct:RV-2FR-R (Electric blue screen
. 2. Mov PO 'Start position
8 Operation Panel o G :
4 Mov P1 'Above a grasping position
Ij Prngram 5 Mvs P2 'Grasping position -
6 Dly 0.3 r
7. EHClose 1,100,100 'Grasp a workpisce
27 Cloen D 8 Dly 0.5
v b | S Mvs P1
1) Debug Gpen T A -
— 12, Mvs P4 'Placing position
1 Monity Tact time Calculation. .. 13 Dly 0.3 =
5% Mainte 1Kl >
Copy Program - . .
S poard Py o FPosition Program Editing window
wiE
43 Backup Delete Program ad | [TEE T TSI Tk o
Tool . )
W Set [ Release reading protection o i v z 0 B =
RCZ PO 0.000 0.000 0.000 0.000 0.000 0.000 0.0
P1 0.000 0.000 0.000 0.000 0.000 0.000 0.0
P2 0.000 0.000 0.000 0.000 0.000 0.000 0.0
P3 0.000 0,000 0.000 0.000 0.000 0.000 0.0
P4 0.000 0.000 0.000 0.000 0.000 0.000 0.0

q il
XYZ Alt+X | Joint Alt+] | Work coordinate  Alt+W

2) Pressing the "FORWND" button in the operation panel executes the program by one step.
Check the posture and operation of the robot by executing the program by one step.

Debugging
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(12-2) Return the program execution line to the first line.

[Reset]
Pressing the "RESET" button in the operation panel returns the program to the first line.

|Fd| 3D Monitor xﬁ ] Program 1:RC1

The execution line returns to = 1/ '—— Robot:RV-2FR-I
the first line. 2i Mowv PO 'Start
3 L]
(The RESET button does not 4 Mow P1 ' Abhove
initialize signal status, robot 3 Mws P2 'Grasp:
posture, variables, or similar.) e
-, TO™N 1 ol alal el alal

[Jump]
Pressing the "Jump" button in the operation panel and Specify the line to be executed.

LRC1 Simulation (Debugging) Input the step number of
the line to be executed.

Line#

| 11]

STOP  RES K [LCE"]

'Bd| 3D Monitor X‘T /] Program 1:RC1 1L.r (Simulatic

L
The execution line moves. 5 T1 ifayle Lhove a pla
12 Mvs P4 'Placing positi
13 Dly 0.3
14, EHOpen 1,100,100 'Place
15 Dly 0.5
(12-3) Execute the program continuously.
LRC1 Simulation (Debugging) Pressing the "CONT" button on the operation

panel continuously executes the program for
one cycle.
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(13) Changing the layout display conditions

By specifying the I/O conditions for the layout parts, the corresponding parts can be displayed
or hidden. This function is valid only during simulation.

If no I/O condition is specified, select [Default], h

Layout object condition edit

) pefault and if /0 conditions are specified select
(1 ) ©1/0 (valid only in simulation) [I/O(Valld Only in SlmUIathﬂ)]
\Illl gcTNr;:g:: /I/D type \(Start signal # (Bit size gignalvalue roject N
\/|Enable [inputsgnal '| | 25 ||| ||l o] [ rRc1 '|
[[JEnable | input signal W | D| | 1| | D| RC1
(2) [CJEnable | input signal - olf| ||l 0] || rca
\ OFF->0N
Condition | 1/O type Start signal # Bit size Signal value Project
[VEnable | |input signal Hil || fl| 1]|frt |
[IEnable | input signal 2 | D| | l| | D| RC1
G S S =N ;
3
f 1 / o /
3) (4) (3) (6) (7) (8)
1) ON—OFF
Set the conditions to hide the target layout parts.
2) OFF—ON
Set the conditions to display the target layout parts.
3) Condition
I/0 conditions can be set by selecting [I/O].
4) 1/0 type:

Specify the 1/0 type.

5) Start signal #
Specify the I/0O Start number.

6) Bit size
Specify the number of bits (number of registers) from the 1/O start signal.

7) Signal value
Specify the numeric values to be compared with the I/O status.

8) Project
Specify the target projects (robots) those 1/0 conditions are checked while using the 3D
Monitor of the whole workspace. The projects do not need to be set in the 3D Monitor for
each project.
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(13-1) Setting the display conditions for the layout configuration parts.

1) Select the part for which display conditions are set in [Layout tree].
2)Attributes of the selected part are displayed in the [Properties] window.
3)Click "Edit" in the [Condition] field.

4)The [Layout Object Condition Edit] window will display. Select "I/O (Valid Only in Simulation).

5)Input display conditions, and click "OK".

Layout tree

3D Monitar

@& Rrci

¥ Hand10pen
57 Hand2Close

Properties
Object
Name
Figure
Color

H Size

[ Position
Reotation order

Workpiece A
Hexahedron
[ o; 2s5; 70
150.000, 80.000, 80.000
300.000, -200.000, 0.00

K-Z

Edit

= Angle 0.000, 0.000, 0.000
View type Solid
Condition Default Edit 3)
Interference check  True
. o
() It
@ 1O (Valid Only in Simulation) < 4)
~ ON-=0FF
Condition  I/O type Start Signal # Bit Size Signal Value Project
[Z|Enable |DUtDLIt signal '| | 100 | 1] | 0] |RC1
[JEnable  input signal o | '3| | 1| | D| RC1
[Clenable  input signal - o] | 1] | 0| Rreci
~ OFF->0N
Condition  I/O type Start Signal # Bit Size Signal Value Project
[VIEnable | output signal a0 100] | 1] | 1] [rct -
[JEnable  input signal - | o] | 1] | o] Rrci -
[JEnable  input signal - o] | 1] | 0] rc1 -
AN
Setting example)
ON—OFF
Output signal, start number: 100, number of bits: 1, signal status: 0
OFF—ON

Output signal, start number: 100, number of bits: 1, signal status: 1
Program description:

Display — Hide: M_Out(100)=0

Hide — Display: M_Out(100)=1
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(13-2) Save the layout file.

1) Click "Save" or "Save as" in the [Layout File] group in the [3D view] tab.

et <2 | | & | =

1) HSa\re = @-‘e
. Lajout File Save Hand File _

[ Save As anager - Manager f-

Layout File Hand File Interfer

(13-3) Setting the display conditions for the robot program.

1) Open the program, and describe commands of the parts display conditions.

Example)
Display — Hide: M_Out(100)=1
Hide — Display: M_Out(101)=0

4; HMowv P1 'Abhove a grasping position
5, HMws P2 'Grasping position
£ _Dly 0.3

M _Out (100)=1 ]
M_OUT (101) =39
EHClo=e
Dly 0.5
HMwvs Pl

2 [

L AW AL

= ooowlm

(13-4) Carry out debugging and check the program operation.

[ v Y o 1 ot
— .

[ ) Cai ot [smv7mn

»

g |

Name X v z

a

5 c

2 5500 .06 6500
g 0000 0000

0.000
0.000
0.000
0.000

P2 0.000
°3 0.000
Pa 0.000

0.000
0.000
0.000

X2 Altsx [Jont A+ Work coordnate Alt+W

.06
0.000
0.000

0.000
0.000

6500 .06
0000 0.000
0.000

0.000
0.000

0.000
0.000
0.000

For the debugging method, refer to "(12) Carrying out debugging" in this chapter.
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(14) Automatic operation

(14-1) Select the program and perform the automatic operation.

Click the "Select" button in the operation panel.

1)
2) Select the program.
3) The selected program name is displayed in "Program" in the operation panel.
4) Press the "START" button in the operation panel.
L:RC1 Simulation W select robot program - o x
o Robot Controller:
Olwe rride: ‘RCl ‘ [ ]
Robot program Size | Date ‘ Time y
‘ [F] 1379 17/12/14  13:32:30<_ 2)
21 1252 17/12/14 13:32:30 \
4 ] 3
Robot program: | 11
Size: |1379 ‘
oK

1:RC1 Simulation

Monitor

Line #:
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Appendix 3: How to operate RT ToolBox2

Appendix 3.1 Starting/Ending RT ToolBox2
(1) Start

Double-click the shortcut on the desktop.
Or, select the [Start] button — [All Programs] — [MELSOFT], and select [RT ToolBox2].

A

-

RT ToolBox2 Default screen

Shortcut icon =

Ready

(2) Communication server

When RT ToolBox2 starts, "Communications Server2" starts while minimized in the taskbar.
Restore the minimized Communications Server?2 to its original size to check the connection
status of the robot.

Since Communications Server2 has functions to connect the robot with robot controllers and
virtual controllers during simulation, do not end it manually.

Minimized Com
munications Se

Line State : |Huhotl'I'I:PJIP',I.'.'omwling

Communication
State

Robot B

(5) Robot
Information

(3) Communication
State

(4) Robot
controller

(3) End

Click [WorkSpace] — [Exit] on the menu bar. Or, click the [X] button in the upper right of the
window.

When RT ToolBox2 closes, Communications Server2 automatically ends.
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Appendix 3.2 Explanation of the RT ToolBox2 screen
(1) Main screen

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

(1) Title bar (2) Menu bar

4 RT ToolBax? - MELFA {Simulation)

W\}rspace ¥lew  Online Monitor  Windo Help

VIR E L AR LAEEEENEL
Swb EREEdran e 0@ER = |

oMl

RCL erEE DENREEE ™
‘Workspace x
SEE R — | & Program 1:RC1 TACTr (Onling}  [MELFA-BASIC V] = =R
;E gm::: || L | Test program -
" ' BB RUFFD 2 | Ourd 100 |
: 3|10 3
'?'Ei_%ogrig |5y (7) Screens
B siMpROG = 5 | Accel 100,100
mF}a gfl::wr G | oadl off || Movement stat= 1:RCT
. 7lento
[ (5) Project tree ] i xZ Jont [deg,mm
: Slot run stats Current ; B
-] I Th |
R Program l add T ¥ 37020 | 1he screen currently active [
i % E‘:;[ement state : v o000 | 15 displayed on top.
| Ebe) signal - L & z 704.380 T T T Elmy
5 = (7) Screens L
Onine Program Property x B: 20,000
Attrisue A ! — © -180.000 0.000 36 0.000
Name ThCT N 0.000 0.000 0,000
C;mnt 0.000 0.000 0.000
Date 14/09/09 13:10:36 A1 7 [RAN o LBF
Emm ’:50”9 1134 538 I 508
neg T i i )
0 0 0 0 Machine kck:
P i L
si (6) Property window J o o 0 o
Cycle count 0 (8) Status bar o0 |00 Senvo ON/OFF :
Cycle tTme ] ] o 0 o
1=
(1) Title bar

The name of the workspace currently being edited is displayed.

[ Click to close RT ToolBox2. ]

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

[ Minimize RT ToolBox2. ]

?_ RT ToolBox2 — Factory Line#1 {(Online}

t

Displays the name of the workspace currently being
edited.

[ Maximize/Minimize RT ToolBox2. ]

The status of the connection with the robot is displayed. The
connection statuses are online, offline, and simulation.

(2) Menu bar
The names of menu items that can be used in RT ToolBox2 are displayed.
Selecting the menu item displays a drop-down menu, and various functions are available.
The display and enabled/disabled status of the menu bar differ depending on the
currently active window.

(3) Drop-down menu
The names of functions that can be used in RT ToolBox2 are displayed.

(4) Tool bar
Functions assigned to the menu bar will display as buttons.
The display of the tool bar differs depending on the currently active window and connection

status of the robot.
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(5) Project tree

All projects registered in the workspace will display by function in a list.
The Program Editing window and Monitor window can be started.

(6) Properties window

Various attributes in the workspace currently being edited can be checked.
Clicking an item in the project tree displays the attributes.

(7) Window

Windows such as the Program Editing window and Monitor window started from the
project tree are displayed. The currently active window is displayed to the foreground.

(8) Status bar

Status information such as RT ToolBox3 modes (Offline, Online, Simulation) and the
position of the cursor while editing a program is displayed.

(2) Program Editing window

The upper section is the Program Instruction Statement Editing window, and the lower section is

the Position Variable Editing window.

Drag the boundary of these windows and change the position of the upper and lower window

separation.

ram 1:RC1 10.prg [MELFA-BASIC V] [r=| -] ]
--Robot: RV-2F-Q e
Mov PO 'Starting position
Maov P1
Ovrd 30 E
Mvs P2 'Pickup position 1) Instruction Editi
Dly 0.2
HClose 1
Mvs P1
Ovrd 100
3) Step number [ add )[_eae [ opeere |

XYZ X Y z A B c L
XYZ coordinate type variable 1

1 2) Position Variable Editing window

Joint n hp) Bk W = e -
Joint coordinate type variable

4 I

4 m 3

1) Instruction Statement Editing window

Write the program here. Programs can be input in the same way as a general editor like Notepad.
Input of [Enter] (line break) at the end of each line is not required.

2) Position Variable Editing window

Edit the position variables. The upper part is a variable list for the XYZ coordinate type, and lower

part is that for the joint coordinate type.

3) Step number

During programming, step numbers are automatically numbered by pressing the [Enter] key on

the keyboard.
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Appendix 3.3 Creating a new project
m Workspace and project

RT ToolBox2 has workspaces and projects.

Information for one controller is managed as a single project.

A workspace can manage 32 projects at maximum.

Multiple workspaces cannot be edited at the same time. Register projects to be referred at the
same time in a single workspace.

—= RT ToolBox2
— \Workspace
You can reference
Project Project Project the information for
1 2 e 32 [ multiple controllers
r r Y Y at the same time.

You can connect multiple

Communication | - { Communication [ f Communication 1--‘ controllers at the same time.
. - L ] -

<y T <y LT &<
9 > = 5!

r

Image for using multiple robot controllers

(1) Creating a workspace and project

(1-1) Create a new workspace.

"§4 RT ToolBox2 Click "New" in the WorkSpace tab.

WorkSpace | View Online Window Help
New Ctrl+N | | |
Open Ctrl+0 | | |

Savehs
ERR

Close

Delete

(1-2) Choose the folder in which the workspace is to be created.

B New Workspace

a folder in which the workspace is to be created.

Workspace path:
Ci¥UsersyJZ78392%Documents
Update
Workspace name Title name

Workspace name:
Title name:

[] The robot of 30 monitor is displayed in simple model.

oK ] I Cancel
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(1-3) Enter a workspace name.

B New Workspace

B |

Workspace path:
Cr¥lsersy1778392¢Desktop

Browse...

Workspace name Title name
[TIPacking test
Workspace name: For123 Equipment]|

Title name:

[T] The robot of 3D monitor is displyed in simple model.

oK l [ Cancel

Input a workspace name in the "Workspace name"
field, then click "OK".
(Ex.) For123_xyzEquipment

A folder with the workspace name input here is
created in the folder selected in (1-2).
(This folder is the workspace.)

*Workspace information is automatically saved.

(1-4) The Edit Project window is displayed.

Edit Project

===

Project name: RC1

Communication setting

R/C type: CRND-7:0¢/ CR75%-D

Method: uss

Send Timeout=5000msec
Recieve Timeout=30000msec
Retry=3

1) Input a project name in the "Project name"
field.
RC1, RC2, or similar is input as a default
value (leaving a default value is acceptable).

Edit Project

]

Model Selection for Offiine
RV-7F-D

Project name:

Robot model:

RV-2F-Q_Trans

MELFA-BASIC V 7

Travel base setting for display

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

Language:

Travel base: Mot used

Set the additional axis parameter of the simulation automaticaly
by the content of the above setting.

Please clear the checkbox when you set the parameter of the
additional axis by manually.

[ oK ] [ Cancel

(E.g.) "RV-2F-Q_Trans"
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(2) Communication settings (F Series iQ Platform compatible)

(2-1) Change the R/C type field in "Communication setting" to "CRnQ-7xx/CR75x-Q".

Edit Project

e

Project name:

RV-2F-Q_Trans

Model Selection for Offine

~

Communication settin

Trawal haca:

Robot model:  RV-7F-Q R/C type:

Language: MELFA-BASIC V Method: [CRI'IQ - I m
Travel base setting for display - —
Only travel base information for display & set here. To change the
movement range of the travel axis, change the parameters.

Not used Craea 1

(2-2) Configure the details of the communication settings.

1) Check that "CRnQ" is selected in the "Method" field, then click the "Detail" button.

Edit Project [t
Project name:  Ry-2F-Q_Trans
Communication setting
e (—
[ Method:  [CRnQ | Detai..
None

the "Detail" button.

CRnQ communication setting

2) The CRnQ communication setting window opens.
Select "USB" for PC Side I/F and "1 Serial port PLC module connection" for the route, then click

e

PC Side IJF Serial port PLC module connection

Serial port
() RS-232
@ UsB
Network

) NET/10(H),CC IE
©) cCink

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

ial communication othdr station via PLC module
ET/10(H),CC IE other station via PLC module
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3) The CRnQ communication detail setting window opens.

Select "2" for "Target CPU" in the CRnQ-R Communication Detail Setting window, then click the

"OK" button.

4) The window returns to the CRnQ communication setting window. Click the "OK" button and the

window returns to the Edit Project window.

CRnQ communication detail setting

B

Serial port PLC module connection
(1)PC side I/F Serial Setting
COM

Baud 19. 2kbps

(2)PLC side I/F setting of PL|
Connected madule | QnMoti

[ via GOT(Bus) transparen
[ via GoT(direct coupled)
[] via GOT(Ethernet) trans|

(4)Check at communication time
10 Sec

(1t09939)

§)Coexistence network route setting of MMET/10,CC IE

Tetwiork Mo,

1| (1tozag)

CRNQ communication setting

PCsdeyr  Seril port PLCmodue connection

Seril port
ORs-232

@ use

Network

© NeTf10f),cC T
© ce-dink

© Ethernet

© Qseriesbus

(..Detai ]

station via PLC module
other station via PLC module
PLC module

" station via PLC module

& Serial port Access serial communication-HNET/ L0(H),CC IE ather station via PLC moduie
7 Serial port Access serial commurication-Ethemet other station via PLC module

& Serial port Access MNET/10(H),CC IE-Serial communication ather station via PLC modue
9 Serial port Access MNET/10(H},EC IE-CCink other staton via PLC module

10 Serial port Access CC-ANk-MNET10(H), CC IE other station via PLC mode

0 (0togd) Station Mo, 0 [f0toéd)
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(3) Communication settings (F Series stand-alone)
(3-1) Change the controller field "R/C type" in "Method" to "CRnD-7xx/CR75x-D".

1) Set the Method field to "USB".
For D-type robots, detailed communication

setting is not necessary.

Edit Project

Project name: RV-2F-Q_Trans

fTing
CRnD-730¢/ CR7 5%-D

R/C type:

Method:
Send Timeout=5000msec

Recieve Timeout=30000msec \

Retry=3
Communication setting
Model Selection for Offline R/C type: [CR”D‘?WCR?E){'D v]
RV-7F-D Method:  [USB v | Detall.. |

Robot model:

Language: MELFA-BASIC V T ‘ ‘

Travel base setting for display
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(1)

Select the robot.

-
Edit Project

Project name: RV-2F-Q_Trans

Communication setting

RiCtype:  |CRnQ-7x/CR75%-Q -

Method: [crng - =
Device=USB
Unit#=2

TimeOut=10000 msec

Model Selection for Offine

Robot model:  RV-2F-Q

Language: MELFA-BASIC V

1) Click "Select" in the Robot model field.

Robot model selection

7
Type:
Robot:

Al
Q
RV-2FB-Q

If the
please

RV-4FM-Q-5M
RV4FL-Q
RV-4FL-Q-SH

)

robot model you bought is not shown,
check MITSUBISHI EJECTRIC FA site.
oK E Cancel

2) Select a robot from the Robot list in the

Robot model selection window, then click
"OK"_

Rebot model selection

" RV-F series

RH-F series
RV-5 series
RH-5 series
RV-A series
RH-A series
RP-A series
RH-G series
RC-G series
RV-T serias
RH-U series
RH-L series

a) Click "Type" to display the series
names.
Selecting a series name displays model
lists by series, making it easier to select
robots.

TimeOut=10000 msec

Model Selection for Offine
Robot model:  RV-2F-Q

Language:  [MELFA-BASICV

Travel base setting for disply

Travel base: Not used

[E al
Edit Project %
Project name:  Ry-2F-Q_Trans
Communication setting
R/C type: CRNQ-7xx/CR75%-Q -
Method: CRnQ - [ Detat.. |
Device=USB
Unit#=2

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

| Degat.. |

~—

Set the additional axis parameter of the simulation automatically

by the content of the above setting.

Please dear the checkbox when you set the parameter of the

additional axis by manually.

3)

3) After completion of the communication settings
and robot model name selection, click "OK" to
display the main screen.

* While changing the project settings, refer to
"Appendix 3.9 Editing and adding a project".

While using a travel base, configure
the travel axis display settings here.
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Appendix 3.4 Creating a program

(1) Preparation
Decide the details of the following items in preparation for program creation.

* Robot operation position and operation order
* The robot operation position variable name
+ 1/0O signal functions and numbers (if necessary)

* In the sections that follow, we will create an example program that performs the operation in the
figure below.

______________________

Start position PO

Retrieval raised 1) 7) Delivery raised
position P1 position P3
4) )
2) 3) 5) 6)
Retrieval Delivery

position P2 . . position P4

Pick Up!

Characters that cannot be used as a program file name

The file names shown below cannot be used as program file names.

@ Program names that cannot be used on a personal computer

When the program name in the robot controller is the same as a Windows "reserved word",
attempting to open the program in the Program Editing window causes an error. In this case,
the program name needs to be changed in the controller.

"Reserved word" is a special character string used by Windows on the system, and this cannot
be used as a file name on a personal computer. "Reserved word" includes the following.

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

@ Program names that cannot be used on the robot controller
Program names shown below cannot be used on the robot controller.

1. Overlong program names (13 characters or longer)

2. Program names that include character strings other than alphabetic characters or numbers
(two-byte characters cannot be used)

3. Character strings starting with 0

If program names that include any of these are attempted to be used, a warning occurs at new
program creation, program copy, program name change, program conversion, and drag and
drop operations.
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(2) Creating a program

(1) Create a new program file. (Offline status)

1) Click the [+] mark at the left of "Offline" in the project tree to expand offline items.

4 RT ToolBox2 - test (Offline)

WorkSpat:e View Online Window Help

PaD RDDEdd R0 00| lmlllllf

E’j-B|¥iiE.XI'GP[TJI_|L1E
EEHE EE S ONI ™|

%N 30 Monior

& = RC1

: 8 B Oﬁhe

b ﬂ ngram

_ ﬂ SQ Direct

' Spline

- e . Parameter
El Backup

- Tool

M ELFA-3D Vision
I/O Simulator

2) Right-click [Program] under [Offline] in the project tree to display a sub menu. Select "New".
3) In the Robot program field, input the robot program file name, and click "OK".

* There are restrictions on the characters that can be used for the program file names and the
number of characters.
For details, refer to "Characters that cannot be used as a program file name" on the previous page.

2’ New Robot program i olE)
Norkspas Program path:
— — C:¥Usersy)Z78392¥Desktop¥test¥RC1¥Program | | Browse...
EJ B test
B 3D Monitor
Robot program Size Date Time

"B pa Program Manager
@@ Backu Program Convert

B -

Robot program: 10

I
3) o] Do )

\
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4) The Program Editing window opens.
The Program Editing menu is displayed on the menu bar.

4 RT ToolBox2 - test ( = | =
e Program Editing menu | '
GmwW s amx oo 22 [File] and [Edit]
B HE® e8| ||k
m x
- test

i 3D Monitor 1]

|
= RC1 i

2 |
File  Edit

T

[ Progrem 1:RC1 10.prg  [MELFA-BASIC V] E=2,5CR|

=8| Offine
BN Rv-2F-Q

i@ parameter
-8 Backup

Program Editing window

- Tool
= RC2

4)

+ | Backup . v

il Tool
+-#1] MELFA-3D Vision =
+ -4l 10 Simulstor [

Delete |

Offline

(2) Input the program. (Offline status)

1) Input the program in the Program Editing window.
The following diagram shows the program that is designed to perform the operation shown in

"Appendix 3.4 (1) Preparation" as an example.

* For details of robot program instructions, refer to the instruction manual "Detailed
explanations of functions and operations".

.

For pneumatic hands

[E) Program 1:RC1 11.prg [MELFA-BASIC V]

=

For electrically operated hands

[= Program 1:RC1 21.prg [MELFA-BASIC V]

L= = T N =

=
=

e e e e e
00 =) o W s WM

e I
(=N =]

(o]
-

[l
2%

Mov P1
Mvs P2
Dly 0.3
HClose 1
Dly 0.5
Mvs P1

Mov P3
Mvs P4
Dly 0.3
HOpen 1
Dly 0.5
Mvs P31

Mov PO

Mov PO

End

'-- Robot:RV-2F-Q (Air hand)
HOpen 1

'Start position

'Above a pickup position
'Pickup position

'Grasp a workpiece

'Above a placing position
'Placing position

'Releace a workpiece

O e N B W N

Pd P Pd B B e e e b b b e e
N = O OV oo~ WU B W= o

'-- Robot:RV-2FQ (Electric hand)
EHOpen 1,100,100

Mov PO  'Start position

Mov P1  'Above a pickup position

Mvs P2  'Pickup position

Dly 0.3

EHClose 1,100,100 'Grasp a workpiece
Dly 0.5

Mvs P1

Mov P3  'Above a placing position
Mvs P4  'Placing position

Dly 0.3

EHOpen 1,100,100 'Releace a workpiece
Dly 0.5

Mvs P3

Mov PO

End
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(3) Saving the robot program

(1)  Save the robot program in the RT ToolBox2 project (personal computer).

ne [Fle] Edit Debug Tool Window Help 1) With the Program Editing window open, select "Save"

1 b Save Ciis or "Save As — PC" on the "File" menu.
) Save A"S = PG If "Save As — PC" is selected, the "Save As" window
) _J_@ is displayed.

— Page Setup...

2) The saved programs are displayed under Program in
the project tree.
(The programs saved in the project folder on the
personal computer are displayed here.)

o3 30 Monior
= RCL

3) After saving the programs, close the Program Editing
window.

123 Parameter
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(4) Connecting to the robot controller

Connect RT ToolBox2 to the robot controller.

(1)  Activate the Online state of RT ToolBox2.

1) Click the [Online] icon (blue) or, click [Online] — [Online] on the menu.

.
RT ToolBox2 - test (Offline)
WorkSpace View Online Window Help

1B, = | IHII%EEEIIIII

“EILL LIERL R
RIENCEENES

2) If there are multiple projects, then Select the projects window will display Select which
project's mode to change, then click "OK".

Select the projects g
Select the projects which changes to online.
Robot Controller Robat Communicatior
Select | 1 RC1 CRNQ-Twx/CR75x-Q RV-2F-Q CRNQ
2 RC2 CRNQ-Txx/CR75%-Q RV-TF-Q CRNQ
4 [ m " 3
) E=
~

RT ToolBox2 - |
WorkSpace View Online X
ECEIL L LIF I

R
'n li i I : !I':H (Online) is displayed

Warbpace x
2- E lay
----- ) 3D Monitor

o - RC1
L= -z Online lﬁ Online is displayed

=2y

(- [& Tool
- RC2
. =8 offine

(Online) 3) "Online" will display in the project tree, and

RT ToolBox3 is connected to the robot
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Writing the program to the robot controller

(5-1) Open the program.

Workspace

8 s

B Parameter

- RV-2F-Q_Trans

line

1) Open the program from [Program] under [Offline] in the
project tree.
(double-click or right-click)

ine Edit Debug Tool Window Help

2) Select "Save As — Robot" in "File" on the menu.

5 e ans | (E2/ME@  The "Save As Robot Program” window appears.
Click "OK".
Save As -> Robot... 5 s
— o) (To change the file name, input another file
name.)

[E| Program 1:RC1 10.prg [MELFA-BASIC V]

1
2
3

'--Robot: RV-2FQ
Maov PO

'Starting position

Workspace

- RV-2F-Q_Trans
P8 3D Monitor
=% RC1

=gl

=8 oOffline

-3 RV-2F-Q
+-{E} Program
i[Mlll 50 Direct
Spline
23 Pararmeter
Online

=-{E Program

3) The saved file names are displayed in Program under
"Online" in the project tree.
(The programs saved in the robot controller are
displayed.)

|

Program is display

——
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Appendix 3.5 Teaching position

1) Open the program with the robot controller. For details of the procedure, refer to " Chapter 3
3.1 Displaying the program".

2) Move the robot to the operation position with the JOG operation, and register the position to
the position variable used in the program. For details of the procedure for teaching operations
using the teaching box, refer to "Chapter 3 3.2 Teaching the current position".

3) To check the registered position data, refer to "Chapter 3 3.3 Checking the registered position
data (position jump) " (if necessary).

4) When position teaching is complete, save the program. For details of the procedure for saving
programs, refer to "Chapter 3 3.5 Saving a program”.

Teaching in the Instruction Editing window

{PROGRAM> 1 50%

4 Mov P10+P2

5 Mvs P10 P10
6 Dly 0.3 RECORD CURRENT POSITION.

7 EHClose 1, 100, 100 OK?
EDIT |DELETE |yl INSERT | TEACH |4

<PROGRAM> 1 50%
4 Mov P10+P2

5 Mvs P10

6 DIy 0.3

<{PROGRAM> 1

7 EHClose 1, 100, 100
EDIT |DELETEgil INSERT | TEACH |4

<POS> JNT 50% P10 <PROGRAM> 1 <POS> JNT 50% P10
X: +0.00 A: +0.00 X: +977.45) A: -180.00
Y:  +0.00 B: +0.00 P10 \Zr; ggggg g: nggg
Z: +0.00 C: +0.00 Lo+ . . .
Zro00 S 000 Il ) | RECORD CURRENT POSITION. Z: S

FLI: 0 FL2: 0 OK?

MOVE | TEACH [PXg Prev

Appendix 3.6 Debug

1) Execute the program by one line at a time (step operation) to check if the program operates
normally.

2) For details of the procedure for the step operation using the teaching box, refer to "Chapter 3
3.6 Executing step operation".

Executing the program in the Instruction Editing window

{PROGRAM> 1 50%
4 Mov P10+P2

5 Mvs P10

6 Dly 0.3

7 EHClose 1, 100, 100
EDIT |DELETE|cl INSERT | TEACH |4

3) If an error occurs, check the error code and error message displayed on the teaching box.
4) Press the [RESET] button on the teaching box to clear the error.
5) Refer to " Appendix 9: List of Error Codes" and take measures for errors.

Error code 3)
Error message

When errors occur
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Appendix 3.7 Automatic operation

1) Run the program for automatic operation.
2) Before automatic operation, check that no one is within the robot's operation range, and that the
program operates normally by step operation. Set a slow speed at first.

3) For details of the automatic operation procedure using the teaching box, refer to "Chapter 3 3.7.
Performing automatic operation (T/B) ".

<OPERATION> 10%  Auto
PROGRAM NAME:  STEP:
PRG1 00001

STATUS:STOP MODE: CONT.

START| CYCLE &) RESET

4) For details of the procedure for automatic operation using the operation panel, refer to "Chapter 3
3.8. Performing automatic operation (O/P) (F Series) ".

STATUS NUMBER on the controller/drive unit
operation panel (O/P)

O |
N N |
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Appendix 3.8 Saving the programs (robot — personal computer)

Save the programs in the robot controller to a personal computer.

(1) Open the Program Manager window.

B 3D Monitor
=24 RC1
=2 Offiine

1) Right-click "Program" under "Online" in the RT ToolBox2
project tree and select "Program Manager".

Right-click Program

Program Manager

3 |

10

(2) Select and save the programs.

& Program Manager

Destination

Source Sou rce Destination
Brgwse...
» LBCd [‘é- Project [1:RC1 A v]
@ Robot 1:RC1(CRNX-T0¢) =|| © Robot l:RCl/'/ \§
L al Al
Refresh l Election release
L J / \ L i J l = 2 <
HName Sy Time HName i ) Time
10 B 1 ) 18 17:28:08 10.prg E /18 17:27:58
- Program list ;
Free: 104857600 TETesT = T 342295400560 [Bytes]

1) Select the programs to be saved.
Select "Robot" for Source, and select the
robot controller. The list of programs in the
controller is displayed. Select the programs
to be saved.

2) Specify the destination.
Select "Project" for destination.
(A list of programs is displayed within the
program window.)

3) Click "Copy" in the bottom of the window.

File type: Robot program (*.prg) File type: Robot: program (*.pra) -
o
(e 3) e ) (]
M
"
r ~
Setting for copy &J

Command
Position

[T Program external position variables

Target files:

<3)

10

Ca 54

4) If the file name is not changed in the Setting for copy
window, click "OK".

5) To change the file name, select "Rename", input a new
name in the field below, then click "OK".

& O @The procedures for automatic operation are complete. ¢ < &
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Appendix 3.9 Editing and adding a project
Edit and add projects in the offline state.
(1) Opening a workspace

(1-1) Close the workspace currently in operation.

workspace currently in operation.

open.

3) The menu items [New] and [Open] become selectable.

4 RT ToolBox2 - test (Offline)

[WorkSpace | view online wind If they are grayed out and cannot

Saveds

ﬁ(L New be clicked, the workspace is open.
1) A Open

* When opening other workspaces, or creating new workspaces, it is necessary to close the

1) If [New] and [Open] cannot be selected from [WorkSpace] on the menu bar, the workspace is

2) Click [Close] from [WorkSpace] on the menu bar and close the currently open workspace.

\
2) ECMSE r
) 4 RT ToolBox2
WbrkSpace] View Online Window

MNew
Open

<3

They become selectable. F%

Savels

Close

(1-2) Open the workspace.

1) Click [WorkSpace] — [Open] on the menu bar.
2) Click "Browse" to select a workspace location.
3) Select the workspace name, then click "OK".

< 2)

F 7 Open Workspace ] it S
g4 RT ToolBox2
‘Workspace path:
- . - C:¥zPr¥Melfaworkess: [
WorkSpace | View Online Window Help wroelaomesamee
[ew
Workspace name Title name
1 ) [ Open -
J
SEVERS
Close 3)
Workspace name: feyout1 \
Title name: nf
[ =
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(2) Editing the project

1) Display the Edit Project window. Double-click the project name in the project tree.
Or, select the project name in the project tree, and select "Edit Project" from the right-click
menu. For details on editing the project, refer to "Appendix 3.3 Creating a new project".

Workspace edit Project x|
| B--E layoutl Project name: | @]
| 3D Monitor .

e e

Method:  [cRnQ ¢] [ e |
Edit Project ] o ,

Delete Project
Update Project

Project name

Model Selection for Offine

Robot modet:  RV-7F-Q
Language: MELFA-BASIC V. -

. . Travel base setting for display
R'g ht'CI |Ck menu Only travel base information for display is set here. To change the

movement range of the travel axis, change the parameters.

Travelbase; it used

Offline

Set the additional axis parameter of the smulstion automaticaly
Sibacogiant of the above setting.

checkbox when you set the parameter of the

Edit Project window el
U

(3) Adding the project

1) Click [WorkSpace] — [Add project] on the menu bar.
Or, select the workspace name in the project tree, right-click and select "Add project" to display
the Edit Project window.
For details on editing the project, refer to "Appendix 3.3 Creating a new project”.

WorkSpace | View Online Window Help il Py -
Project name:
New
‘Communication setting
Open RIC tye:
Method: [crng - [ Deta... |
Savefs
None
Close
Delete N
Model Selection for Offine
[ Add Project ] Robot model: | RV-7F-Q
Import Project T

Travel base setting for display
Only travel base information for dispiay is set here. To change the

Workspace = ’7 movement range of the travel axs, change the parameters.

Trvelbase: [l i

Set the additional axis parameter of the simulation automaticaly
by the content of the above setting.

Workspace name

Please clear the checkbox when you set the parameter of the
additional axis by manualy.

Edit workspace

Online Project Backup

Update workspace

3D Monitor
RC1

Edit Project window

Right-click menu
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Appendix 3.10 Operation panel

&Danger

The robot may operate at 100% speed during the program operation and debugging.
Pay attention to safety around the robot.

Before using the operation panel, prepare a T/B in hand and set the robot in a state
in which an emergency stop can be made at any time.

For RT ToolBox2, the operation panel that operates a robot can be started at online connection and

simulation start.

Robot programs, hand operation, and JOG operation can be performed in the operation panel.
Program debugging can be carried out by step operation.

Although Hand operation and JOG operation can be performed on the robot, pay full attention to
robot's surroundings.

(1) Starting the operation panel (at online connection)

1) Connect RT ToolBox2 to the robot controller.
For details of connection methods, refer to "Appendix 3.4 Creating a program (4) Connecting
to the robot controller".

2) Click [Online] in the project tree, and double-click [Operation panel].

3) When starting the program or carrying out direct execution, the Caution window is displayed.
Clicking the [OK] button starts the robot operation. Therefore, check the safety around the

robot and prepare a T/B before starting the robot operation.

Workspace x
=-m MELFA | Caution window

8 3D Monitor

=2 RC1 )
@ Offline 3) Caution
=8 Online _ _
; Dy IEn 5 l\ [Program rame] PRGT

2) ; E Operation panel '|e robot may move at the “max. speed” in the following operations.
¥ Frearar J Take special care when operating.
lE Spline Please prepare T/B to sty

| -8 Parameter
. =8 Monitor

-~ Screen color
_: During online connection: Blue

: At simulation start: Green
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(2) Main screen

Programs selected in the operation panel and programs in the debug state can be executed.
When the program is opened in the debug state, it can be executed by step operation.

(1) Task slot status: Setting, select, jump

(3) Override

(2) Monitor

Override:

W 10

' (4) Operation panel

(5) Direct m E
) oo [ | I I

(6) Step

(9) Driving speed

(7) HAND

(8) JOG

1) Task slot status and specification
Displays the task slot status, selected program, and line number being executed.
* Click the [Select] button to specify the program to be executed.
» Click the [Jump] button to specify the program execution line.

2) Monitor
Displays the 3D monitor, Error monitor window, and Program monitor window.

3) Override
Displays and sets the robot speed override.

4) Operation panel
Starts, stops, resets, and ends the program operation, and turns the servo ON/OFF.

5) Direct
Performs a direct execution of an instruction (regardless of the robot program).

6) Step
Controls the program in the debug state.
* [FORWD], [BACKWD]: Executes one line of the robot program, and moves the execution line to
the previous or next line.
* [CONT]: Executes a program that has stopped by a breakpoint or the stop command
continuously from the stopped line.

7) HAND
Operates the robot hand. Click this button to display the Hand Operation window.
In addition to the opening and closing of each hand, hand alignment and home position
return can be performed.
(To open and close the electrically operated hand, perform direct execution.)

8) JOG
Performs the JOG operation on the target robot.(For details, refer to "(3) JOG Operation
window" on the next page)
Click this button to display the JOG Operation window.

9) Driving speed
Selects the robot driving speed from Normal to Low.
When Low is selected, the robot moves at the maximum JOG operation speed.
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(3) JOG Operation window
The robot JOG operations displayed in the robot view can be performed in the online or
simulation mode. Click the "JOG" button in the operation panel to display the JOG Operation
window.

To perform JOG operation online (when connected to a robot controller), the personal computer
needs to be set to acquire operation rights.

When the MODE key of the robot controller is set to "Automatic" and external I/O signals are
used, set inputs of operation rights from external 1/0 to OFF.

(4) Movement distanceJ

[ (7) Change TOOL

[ (5) Current robot position

[ (10) Position value specified move

(9) Operation by slider bar
* Simulation only

1) Robot model selection
Selects the robot model to be operated when multiple robots are connected.

2) Hand Align
Aligns the posture of the hand attached to the robot in units of 90 degrees.
This feature moves the robot to the position where the A, B and C components of the current
position are set at the closest values in units of 90 degrees.

3) Move method
Select the method in which the robot moves. For details of the movement method, refer to
"Appendix 3.14 Simulation function (2) JOG operation".

4) Movement distance setting
Selects the robot movement distance. Selectable move distances are "off", "High", and "Low".

5) Current robot position

6) Axis JOG operation
Performs the JOG operation on each robot axis.
The robot moves while holding down the [+] or [-] button with the mouse.

7) Change TOOL
8) Change Workpiece

9) Operation by slider bar
When Joint or XYZ jog is selected, the corresponding coordinate axis can be moved by
moving the slider bar to the left and right. The slider bar can be moved only in the
simulation mode.

10) Move the robot by inputting coordinates.
Specify the joint or XYZ coordinates directly to move the robot.
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Appendix 3.11 Parameter setting

The parameter information set in the robot controller can be referred to and overwritten.

Set the parameters with the robot controller connected to RT ToolBox2.

To set parameters in the robot controller, select [Parameter] under [Online].

Expanding the items in [Parameter] displays items to start each parameter setting window.
Frequently used parameters are described in " Appendix 7: Frequently Used Parameters".

* For details of parameters, refer to the instruction manual "Detailed explanations of functions and
operations".

Referring to and overwriting the parameter information

[Reference]
1) Expand [Online] — [Parameter] in the project tree, and double-click [Parameter list].
2) Or, expand each parameter under [Parameter], and double-click the parameter.
3) For [Parameter List], double-click the parameters displayed in the list.
After inputting a parameter in "Parameter Name", click the "Read" button to search for
the parameter.

[Overwrite]
4) To change parameters, change the parameter values and click "Write".
5) To enable the changed parameter values, power on the robot controller again.

9"3‘"&3 . Parameter name input
-2F-Q Parameter st hwerrom, —— ===
i Prngl’clm . T A / View Parameter list
Rabotl s @ al
- Read
rameter Name :  UER1 (@ Changed
1 ) q' Bamme‘:er EXplanaton Attribute  *
= Viovemen DEI? TRMODE tracking permission[0:disable 1:enable] Common
TRPACL Ratio of acceleration time for tracking(MV'S) Robot
EI F‘ngmm DammEter TRPDCL Ratio of deceleration time for tracking{MVS) Robot
e & E Sig|-|3| parameter Number of user define error,Message, Cause, Treatment
‘B C . t t UER1O Number of user define error,Message, Cause, Treatment on
2) > ommunication Damme er UER11 Mumber of user define error,Message,Cause, Treatment on
s E PLC cooperation parameter UER12 Number of user define error,Message, Cause, Treatment on
& Monitor
Maintenance _
.. Board Parameter edit ) @
Parameter name : UER1 Robot# : 0

Explanation : number of user define error,Message,Cause, Treatment

él-- Parameter

4 Parameter list 5
F)B Movement parameter| 25 o
N _ L
ke | Mation limit ——
B JDQ 4 : ftreat
- | Hand Coem (O we 4)
I | Weight and size —
-] Tool
¢ | User-defined area
B Free plane limit = | Motion limit parameter 1:RCL (Online) [=n|NER ===
< | Home postion LRV
2) 0| Robot additiorierams Joint it (MEIAR) User defined orign (USERORG)  XYZ limit (MEPAR)
& | Colision detection - lmmdeg] + {mm,deg] - [mm_+
. ) n: 24000 240.00 n: 0.00 X: -10000.00 10000.00
B Warm-up operation 12 12000 120.00 2: 0.00 Y: -10000.00 10000.00
k| Movement 13: 0.00  160.00 B: 20.00 Z: -10000.00 10000.00
, . 4: 20000 200.00 % 0.00
B V‘Drk CDDrdlnate 15: -120.00 120.00 15: 0.00
D"B Force contral %:  -360.00 360.00 % 0.00
\ [j--B Collision avoidance 37: -80000.00 80000.00 7 0.00
[ safety 18: -80000.00  B0000.00 8¢ 0.00
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Appendix 3.12 Monitoring function

Monitor the items related to the operation of the connected robot.
(1) Program monitoring

The program information in operation can be monitored.
Information such as the line currently being executed, variable values, robot posture, and position

= Proeram 1:RG1 Task slotl

(1) Program information \

Informnation Program

Status:

ogramn selection possible 2Ma =3
3 Mov 10
Robot name: 4"
X S M_Tirmer(8)=0
RV 850 GMa =3
Program narne: g glAdll Off
i
Ives 3 For MO1=1 T Ma
10 Mow J1
Mode:! REP 11 Moy 12
1 Moy 13 (2) Program
Conditions: [ START 13 Moy 4
14 Mext
15 Moy J0
Pricrity: 1 16 For MO1=1 To MA

Wariable moritor
(3) Variable monitor Wariable narme | Type Walue
1 Joint {+0.00,+0.00,+90,00,+0,00,+50,00,+0,00,+0.00,+0.00)
POO Position (+400.12,+0.00,+644.62,+180.00,-0.07,+180,00,+0.00,+0.00}...
Wariable
. Wigny
(4) Variable Add | Select | Delete | Charge | Load | Save | & pDec " Hex

information can be checked.

1) Program information
The program name currently selected, its operation status, and the model
name of the connected robot can be checked.

2) Program

The currently selected programs are displayed. The line currently being executing is
highlighted.

3) Variable monitor

The names of the variables used in the selected programs can be checked.
The variables to be monitored can be selected with the buttons displayed at bottom of the

window.
4) Variables
Add or select variables to be monitored.

Information currently being monitored can be saved to a file.

The saved variable names and types can be read from the file, and they can be set as
variables to be monitored.
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How to display the Program window

1) With the program open or being executed, click [Online] — [Monitor] — [Robot Movement] —
[Program] for the target project in the project tree.

2) For automatic operation, double-click "Task slot1". For debug state, double-click "Edit slot".

3) Clicking [Monitor] — [Program] in the operation panel also displays the program monitor
(it is not necessary to select a task slot in the project tree).

= Monitor El-- Monitor
Sl | Robot movement ba| Robot movement
=1 Slot run state 5 Slot run state
Program Program

Task slotl
Task slot2
Task slot3
Task slot4

Task slots DebuQ status
Tasksloté_~ Edit slot 2)
Task slgt”

TaskSiats

: Ti 0 .
1 Automatic operation

1 Task slot 1 < 2)

|| Edit slot Edit slot
ovement state -] Movement state
=

(2) Movement State

The current position, target position, and hand opening/closing status of the robot can be checked.

How to display the movement state

1) Double-click [Online] — [Monitor] — [Robot Movement] — [Movement State] for
the target project in the project tree.

Movement State window

Movement state 2:RC2 RY-65QL #1
XYZ Tl Joirt [deg,mm] Hand state
Current Destination Current Destination
X 13.640 0.000 1 150,210 0,000 Hand1:
. ¥ 7,810 0.000 || 2 0,020 0.000 | Handz:|  oPEd
_ Monitor | 1sss.0E0 poon || 3 -0.010 0000 || Handz:|  open
El@ Robot movement A 0,000 oo || 4 -0.010 0000 | Hancd:|  OPEN
Slot run state B 0,050 oo | |15 0020 0000 || Hands:
Proaram C 150,150 0000 || 8 -0.050 0,000 | Hande:
d 0,000 0.000 0,000 0,000 | Hand?:
@ Erray FL1: | 0 LBF 0| LEF
@ SiEII'IE” 14 1538 114 158 [rimysec]
@ OI:IF h 0 0 o o Machine lock : OFF TCP speed 0.000
— Jo 0 0 0
Movement State 0 o oo Servo ONJOFF: | CFF
0 0 0 o
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(3) Error monitoring

The errors currently occurring are displayed.
In the Error Detail window, details (causes and recovery methods) of errors that have occurred can
be checked.

How to display the Error window

1) Double-click [Online] — [Monitor] — [Robot Movement] — [Error] for the target project in the
project tree.

2) Clicking [Monitor] — [Error] in the operation panel also displays the error.
3) To reset the error, click [RESET] in the operation panel.

1:RC1 Simulation @
When errors occur 2

Operation panel

=-Eel| Online

Parameter

=B Monitor

\ E-al Robot movement
P Slot run state

How to display the Error Detail window

1) Select the error and click the [Details] button, or double-click the error message on the Error
window.

Error Occurrence
E™ Error 1:RC1

e Time Level Program

H09- H 2
Error message

Error Detail window | 5
Error detail =
[ I Dietais [ History ] [ Record
Error #: |260200100 HDSTN pos. exceeds the limit |
- ——
Cause: | Destination position data exceeds the limit /

Recovery: | Change the position data #J E b
rror numbper

Error cause

=
2602 DSTM pos. excesds the limit

Recovery method
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F series

The status of signals input to the robot controller from external equipment and signals output from
the robot controller to external equipment can be checked on the General Purpose Signal monitor.

a) Monitor settings: Signals displayed on the monitor can be set in a continuous range.

b) Pseudo-input: Signals are input to the robot controller from a personal computer, not from
external equipment.

c) Forced output: Signals can be forcibly output to external equipment from the robot controller.

How to display the General Purpose Signal monitor

1) Expand [Online] — [Monitor] — [Signal] for the target project in the project tree, and select

"General Purpose Signal".

Program
B 10

----- Spline

+ Parameter
-/ Monitor

+

1)

Register(CC-Link)
10 Unit

H DSI CMUSERZ2 input signal
Operation

ey

fg¥ General Purpose signal 1:RC1

[E=8 =R =

Display format :

Input signal:

Hex

Signal#

Hex

524C

0A22

AlsC

5r48

7CD1

B14F

1AD4

Qutput signal:

Signal#

Fd b)

(=S a)

a_¢)

How to set the signals that are displayed

1) Click the Monitor Setting button (a) to display the Monitor Setting window.
2) Input the start numbers of the signals displayed in [Input signal#] and [Output signal#], set
their display ranges in [Lines], and then click the [OK] button.

2)

Monitor setting \/ e |
Input signal# : 10000
Lines: 8
Qutput signal# : 10000
Lines: 6
0K Cancel I

—

Example)

Input signal: Signal number 10000 or later, 8 lines displayed

12 General Purpose signal 1:RC1 oo ==
Display format :  |Hex -
Input signal:

Sgna# |F [E|D|[C|BJA[9[8[7[6]5[4[3[2[1][0] Hex Pseudo
10015-10000] 0 [0 [0 [o o o |o[o oo o|o|o|o[o[o] oooo l Input
10031-10016 0 [0 |0 (oo |0 o|a|o|o|o|o|a|o]o]0] o000
10047-10032| 0 [0 [0 [0 |0 [0 |0 |0 00|00 [0 |0]0[0] 0000
10063-10048] 0 [0 |0 (oo |0 |o|a|o|o|o|o(a|o]o]0] o000
10079-10064| 0 [0 [0 [0 |0 |0 |0 (a0 0|00 |0 |00 [0 o000
10095-10080| 0 [0 [0 [0 0|0 oo (o o|o|o|o|o|o]o] oooo
10111-10096] 0 [0 [0 [0 |0 |0 oo oo oo |0 |o0[o|o0] oo
10127-10112| 0 (o |o oo |0|o|a(o o|ojo|a[o]o]0] o000 . S

Monitor
Output signal: etting

Signal# FIE[p[c[BJalo[s[7[6[5][a[3]2]1]0] Hex - :
10015-10000 0 [0 [0 [0 [0 olofofofofo]o 0407
10031-10016| 0 [0 [0 [0 |0 |0 |o(o|oo|o|o|o|o|o[o o000
10047-10032| 0 [0 [0 (oo |0 oo (o olololo|o[o|o] oooo
10063-10048] 0 [0 |0 [o o [o o oo JFW o EW o EW o JEW ooss
1007910064 0 [0 |0 (oo |0 |o|a|o|o|0|o[a|o[o0] 0000
1009510080l o [0 [oJo]o]ofofofo oo oo o oo oooo

\ Eorced
Qutput

Output signal: Signal number 10000 or later, 6 lines displayed
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Appendix 3.13 Backup and restore

Set the parameters with the robot controller connected to RT ToolBox2.

(1) Backup (robot — personal computer)

Save the information in the robot controller to a file in a personal computer.

tree.

-8 RV-2F-Q
=-E} Program

e El 10

..... Spling
Parameter
Maonitor
-{E| Maintenance
-y Board

-IEA| Backup
- 1) —

L:_l Online & All 1:RG1

Select information to backup.
I ‘- {Robot Controller - Personal computer )
4 =
Backup

The Confirmation window is displayed, and the backup starts.
When the backup has completed, the backup data is displayed under [Backup] in the project

Robot ; F\Cl:RV-SSQJ

v Al flee

™ Program
I Parameter files 2)

[ Systern program

1) Expand [Online] — [Backup] in the project tree, and double-click the items to be backed up.
2) The backup method can be changed by selecting the check box in the window.
3) Specify the backup destination, and click "OK".
4)
5)

g I Bar | ———
D Prngmm [ Backup Path :  [ings¥rap¥dy Docurnents¥Factory Line# 1¥RC1¥Backup#20080 108- 153354 j;\ 3)
{71 Parameter
. {1 Systern Program
rl-leBsl Trnl

(2) Restore (personal computer — robot)

Transfer information back up on the personal computer to the robot controller.

"Restore" from the right-click menu.

E\-- Backup |
El"{:' &l |

E-L_TFrogn Delete

D B Open Backup program
=3t {%m Check Backup programs

----- ™18 Force Control Log File Viewer

2) Specify the restoration method, and click "OK".

£ Restore 1:RCL

1) Expand [Backup] in the project tree, select the items to be restored, and select

Robat : FQEE:R'.' JFD
o Al fles
Program
Paramater fies

System program

Change robot aign data
Chanpe Robot Arm Seral Humber
Restore the fie manager's data

Restore Openitng Inforrmation

Backup Path @ WDoOcumentskMELFANRCIWBackups2 0160233165545

DF‘H e m— Salact information to restore. —
i B (Persanal Computes—> Robot Controba
e Restore 1 ) ~ T mioompetes futot Cootrober)

Resbone

“—

Browse....
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Appendix 3.14 Simulation function
(1) Starting the simulator

(1-1) Start the simulator.

1) Click the [Simulation] icon. (light blue)

{4 RT ToclBox2 - RV-2F-Q_Trans (Offline)

[ = B e |

(= a|
| | \

RIENENEIE

|& ®

Workspace

== RV-2F-Q_Trans

B 3D Monitor

--E3 RC1
| =B offine
| [-|EF Backup
. - Tool
#-fl] MELFA-3D Vision
-4l O Simulator

{ Light blue )

Ready

Offline

be executed, then click "OK".

2) If there are multiple projects, then Select the projects window will display Select the project to

-
Select the projects

S5

Select 8 or less projects which start the simulator.
No. Proi Robot Controller Robot
¥ 1 RC1 CRNQ-7xx [CR75x-0 RV-2F-Q
Select / UE 2 RC2 CRAD-7xx/CR75%-D RV-7F-D
Select Al | | Release All ‘ [ oK ] |) Cancel |
—

3) The simulator starts.

4 RT ToolBox2 - RV-2F-Q_Trang] (Simulation) < "Simulation" display (=] B -
WorkSpace View Online 3D W'ﬂelp I
1=} mH|mBE D] Hen dEd = ? D REHE
| | | | |
BTy EAE e e || PICIEIEE 3D monitor
Waorkspace x
=& RV-2F-Q_Trans i emerrcrragT s
EE)J .
T Operation panel
1:RC1 Simulation T
DEXEC HAND 10G
i - X4
1zl
Simulation
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(2) JOG operation

(2-1) Click the "JOG" button to open the JOG panel.

1:RC1 Simulation

1:RC1 Simulation @

JOG panel

J1to J6

<

Home

Position

operates.

Hand
Align

1) Select "Joint" for "JOG mode".
2) Click [-] or [+] for J1 to J6, and check that the robot

Joint JOG mode
(For the RV type)
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(2-3) Check the XYZ jog mode operation.

1) Select "XYZ" for "JOG mode".
2) Click [-] or [+] for X to C, and check that the robot
operates.

+z

Tool length
=Y,
+A§

+X/

=A

X to C<

XYZ JOG mode
(For the RV type)

1) Select "TOOL" for " JOG mode".
2) Click [-] or [+] for X to C, and check that the robot
operates.

—x =
A '
A\ r - r S
_Y 8
—B - H
+Y
Control point Ry "\
,?g-\/
XtoC < |[EE . J

TOOL JOG mode
(For the RV type)

-217-




(3) Hand alignment

F series

(3-1) Check the hand alignment operation (correct the robot posture).

3D Monitor

1) Click the "Hand Align"
button.

3D Monitor

2) The hand moves to the closest posture
in increments of 90 degrees.
If the hand almost faces the side, it
completely turns to the side. If the hand
almost faces upward, it completely turns
upward.
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(4) Home position return

(4-1) Perform the home position return operation.

3D Monitor o= [=
Hand  Home =
Align  Position

el

WORK1

1) Click the "Home position" button.

2) Move to (J1, J2, J3, J4, J5, J6) = (+0.00, +0.00, +90.00, +0.00, -90.00, +0.00) set in the
parameter "JSAFE".

(4-2) Change the home position.

Parameter » Parameter list
Monitor 3 Movement parameter 14 Motion limit
Maintenance » Program parameter » Jog
Signal parameter » Hand 3
Communication parameter b Weight and size
PLC cooperation parameter » Tool
o User-defined area

Free plane limit
Home position 3)
Robot additional axis

1) Right-click [Online] in the project tree to display a sub menu.

2) Move the cursor to [Online] to display another sub menu, then move the cursor to
[Movement parameter].

3) In the same way as above select [Home Position] in the displayed menu, click [Home position].

- | Home position parame... ||| & [[=3] fr_| Home position parame... [ = || =1 |[s3] .
e e Ta— 4) The Home Position Parameter
1:RV2FQ 1 vz window will display. Change the
HBlie postiod (1SAEE) Home posiion (1SAFE) values and click [Write].
[mm, deg] [mm, dea]
n: 0.00 n: 0.00
12: 0.00 J2: 0.00
3: 90.00 3: 20.00 . .
s I _'/ Wi o Example) Changing the J5 axis value
35: -90.00 E [o0.00]
%: 0.00 jz: 0.00 from "-90" to "+90"
W 0.00 7 0.00
8: 0.00 8: 0.00
 Teach Teach
- AN
[ oan | [ wie ] Expban 4)
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MELFA RT ToolBox2 l_J

5) Are you sure you want to write the parameter to the robot
Are you sure you want to write the parameter to the robot ,) " "
b controller? controller? — "Yes

- : 6) Are you sure you want to restart the robot controller? —
5) >L=J[ = "Yes"

‘ MELFA RT ToolBox2

Writing of parameters to the robot controller was completed.

Are you sure you want to restart the robot controller?

6) > -
‘ MELFA RT ToolBox2 ;J

i Please confirm safety around the robot.

Are you sure you want to restart the robot controller?

7) Are you sure you want to restart the robot

controller? — "Yes" 7) e No
1:RCL Simulation = 3D Monitor

8) The simulator restarts.

HAND  JOG

(o] | =%

J5 downward

Posture after restart

-220-




F series

(5) Creating a hand

Display the hand in robot tool in the 3D Monitor. The hands to be displayed can be switched
depending on the signal status.

<Hand file manager window>
Click [3D View] — [Hand] on the menu bar to display the "Hand file" window.
Hand files displayed in this window are displayed as hands of the robot on the 3D Monitor window.

If the [Display] check box is deselected, no hands are displayed at all. Deselecting the check
boxes for registering each hand file hides the hand files.

[Display] check box

i Hand file
P—

| Display l
P
Title Toolf Condition File
| HandClose Al = OUT#900-=>1bit=1 C:¥zPri¥Melfaworks.. . ¥Hand. hpx
| HandOpen OUT#900-> 1bit=0 C:¥zPri¥Melfawork. . ¥Hand2.hpx
Check box for Hand file display
registering the hand file condition
The hand file which has ™*" at the beginning of the [Condition] is displayed in 3D monitor while offine.
| Add | | Copy | | Paste | | Rename | | Delete | k Edit i | Set condition
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(5-1) Create a hand setting file.

1) Select [Hand] from [3D View] in the menu.
| 2) Click [Add] in the Hand file window.

(3D View| Window Help
% RODOC display option
( Layout
{ Hand

Robot arrangemer

ENE

3) To create a new hand file, select [New].

R 4) Input the file name, and click [OK].
— The hand setting file is created.

Viewpoint: Z-X plane (S\)

1 Hand file

S

Distang .
[C1Digplayi

REC.

Tite Tool Condition File

the beginning of the [Condition] is displayed in 30 monitor while offine.

N\ The hand file which has ***
P

| e |

Paste || Bename [ Deete [  Edt | [ setconditen

- _fMELFA RT ToolBox2

Select [New] to add new file.
! L Select [Existing] to add existing file.

(To correct the existing file, select [Existing].)

3) >f""""”’r§2i"f""mj[ Busting | | cancel l

i saveas ===
([ < Rv-2F-0 Trans » Rv-2-(OJ + Hand ~Te ] 2|
Organize ~  New Folder i= ~ @

Name
- Library
[% Document
| Picture
B video |
& Musie 1
™ Machine
& os
v i »
File Name: [ETENTS -
File Type: [Hand parts XML file (*_hpx) v|
4) e | |

If "Hand" is not displayed under "3D View" on the menu

4 RT ToolBox2 - RV-2F-Q_Trans (Simulation)

[3D View] on the menu

WorkSpace View Online 3D View Window Help
B »d|BBE DI [EE o MEE®
J 5 id B . | & 2| 4 RT ToolBox2 - RV-2F. g )

— = - : - - - | Workspace view O dow Help
BT i [Ea e~ e 5] |ecs B i A QEEE - 2 NEEEAL
Workspace x [ =]
= RV-2F-Q_Trans m E Tl

B =0 ontoe ‘\:mm.. Ea » e ™
= 'R_Ci e RV-2F-Q_Trans
i B8 30 Mogka
= §sl Online il RCL
gﬂ - =-8el Online
[ o Brgﬂrim B RV-2F-Q
— Chne B Program
Spine
Double-click the robot o8 v
) +- & Maintenance
model name in the S Boud
= vadfup
project tree. , .
3D Monitor: RC1 is displayed
— Activating this window displays

[3D View] in the menu.
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(5-2) Creating hand component parts.

There are four types of 3D parts that can be set as hands: cuboids, cylinders, spheres, and 3D models.
- Cuboids, cylinders, spheres: Specify the size in RT ToolBox2.

- 3D models: Read data created in CAD beforehand.
Readable format: STL (Stereolithography), OBJ (Wavefront format), etc.

1) Select the hand file to be edited (Ex.: Hand), and click [Edit] in the Hand file window.

! Hand file ot
| Display)

: Tool Condition
7] Hand J Al *Default 1 ) ks, ¥riand_hon

The hand fie which has *=* at the baginring of the [Condition] is displayed in 30 moriff T RE e,
Add Copy Paste Rename Delete Edit Sep 0N

2) To create a new file, click [Add].

m Hand file

Display!

Title Tool Condition File

2)

The Rand file which has ] at the beginning of the [Condition] is displayed in 3D manitor while offine.

Add LEpy [ paste ][ mename || pelete ][ Edt | [Setcondition

3) Set the 3D part shape and click [Close] in the Hand edit window.

% Hand . Input a hand name. =
— 4 Hand edit [ |
Mame : Flange
Group: Hand1 Input a group name, or select an existing group.
Referenced layout — ||
Figure : iHeW«l |

Operation can be performed

o:
Select the shape and color.

while checking the preview.

] Position {mm) Angle (deg)
X: 0 |2 X: 0 [ -
¥ of ¥ 0 NN Specify the position and direction of the
= ol = - created model (based on the bottom center).
3= e \Wire frame
X: 5q = q .
o w0 - Specify the model size
z: s 2 G (default is bottom center).

Click "Close" to register the settings.
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(5-3) Adding parts to the hand.

a1 Hand

7 Hand1

. Contents
VIeR Flange

Add here

T FRUE
Fle
Unit of scale
Magnification
Position
Size
Angle
View type

_Add ] 1 ) Paste Delete Load

Input the name, group, shape,
position, size, and other elements.

1) Click [Add].
(Right-click the window to
display the menu.)

2) Input the name, group,
position, direction, size, and
other elements.

3) Click [Close].

Save
Hand edit &J
Name : Finger1
" Group : Hand1 -
Referenced layout
Figure : Hexahedron ~|
N
50
Position (mm) Angle (deg)
X: of= X 0l
Y: 5 ¥ 0
iz 50 (= Zs 0=
Size (mm) "
Wire frame = S
X: 0= FEHBLY 1#TF(S)
v: 10
Zz 50 P sy
[Cdose ] 3)

(5-4) Copy an existing hand part to create a new part.

7 Hand
=] D”dl Item Contents
VIER Fiange 1
Name Finger1
IeR Finger
=\ Grovp Hend1
Ref.
) Hexahed
0,45, 50
50, 10, 50
0,0,0
Soid

add | [ E6t IH Copy [ paste || Ige\eee | [ toad

1) Select the part to be copied, and
click [Copy].
(Or, right-click the window to
display the menu.)

2) Click [Paste].

3) A part with the same name is
added. Click [Edit] and change the

7 Hand

V]Em) Finger 1
B ] nger |

| Fie
Unit of scale
Magnification
Position 0, 45, 50
Size 50, 10, 50
Ange 0,0,0
vewtype  sod

o ] The number of parts with the
same name increases.

information.
Hand edit -
; Change the name.
Name : Finger2
Group Hand1 -

Referenced layout

Figure : |Hexahedron -

CET —

Example) Only set a
negative value for Y.

Position (mm) Angle {deg)
1 Hand = e . B
2 JDJng\inge ::em :nmer;s v 45 = v =
j SHDEr; e Z: 50 = Z: (IS
Example) A part with the
) Size (mm) "
same shape as Finger1, and ‘. o el
which differs from others in 7 wE
i 50 1=
the Y position only.
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The parts can be edited, copied, and pasted in a group.

1) Select the group, and click [Copy] —

[Paste].
2) A new group is added.

3) Select the new group, then click
[Edit].

4) Input the group name and amount of
position and direction to be changed.

i Hand
=-FCIEEER Ttem Contents
[V Flange
J Finger1 Name
VIR Fnger2 Group
Ref.
Figure
File
Unit of scale
Magrification
Position
Size
anle
View type
add | [ oo | Este ][ oo Load sae
Hand [

item Contents

Name

The number of groups named

<name_copy> Increases.

Ande

View type

add 3) peete | [ wad | [ see

rHand group edit
Group : and opy
Position {mm)
[z 0 iy
‘ o = Input amount of position and
;. = direction to be changed.
(Ex.: The hand moves -150 mm in
Ll the Y direction.)
m 7 Hand )
=[] Hand1 Ttem Contents
Name
Group
¥[™] Hand1_Copy Ref.
VIER Flange Figure
Ve Finger1 File
VIER Finger2 Unit of scale
Magnification
Position
Size,
Example) Parts with the same shape
as hand 1, and which differ from
others in the Y position only.
add | [ R -

(5-5) Save the hand setting file.

1) Click [Save].

In the save completion
window, click "YES".

51 Hand ==
= JD; Hand1 Item Contents
St Neme  Figer2
TR Fngerz Group Hand1
Ref,
Figure Hexahedron
File
Unit of scale
Magnification
Position 0, 45, 50
Size 50, 10, 50
Angle 0,0,0
Viewtype  Solid 1 )
add || [ ey || easte | [Bee [ load ][ s
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(5-6) Copy the hand setting file to create a n

ew hand setting file.

Example) hand.hpx

1)

7 Hand file 5]
Display
Title Tool Condition File
Cr¥zPri¥Melfaworks. . ¥Hand.hpx

The hand filefivhich has ™" atmEanQ of the [Condfior] is displayed in 3D monitor while offine.
acd || cooy |[ paste |[Wmename |[ Delete |[ Edt | [ Ssetcondion
e . =1 1)Select the hand setting file, and click
(A A « » » Han v |4 »
\O/rg::ize ~  New Folder - @ [Copy] i [PaSte]-
oy T 2) The <Save as> window is displayed. Input
5 Document a new hand file name, and click "Save".
Sy
&' Music
1% machine Il /—
File Name: -
File Type: |Hand parts XL file (\. -
A Save Cancel

Example) hand2.hpx

<Title>
hand

-
1 Hand file
Display
Title Tool Condition File
Hand Al *Default C:¥zPri¥Melfaworks. . . ¥Hand. hpx

C:¥zPri¥Melfawork. . ¥Hznd2.hpx

<File>
hand2.hpx

(5-7) Changing the hand to a hand holding

a workpiece (hand closed).

1) Select the second hand (hand2.hpx), and click [Edit].

-
"7 Hand file
Display

Title Tool Condition File

Hand Al *Default C:¥zPrj¥Melfaworks, . ¥Hand. hpx

Cr¥zZri¥Melfawork. . ¥Hand2. hpx

<File>
hand2.hpx

1)

The hand file which has "*" at the beginning of the [Condition] is displayed in 30 monit

r while ofﬂlry

Copy ] [ Rename

add || ][ paste ] [ elete

) e [

ondition
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2) Add a new part (workpiece).

'a Hand
E Hand1 Item Contents
Flange
Finger1 :ra;‘f
Finger2 - P
Figure
File
Unit of scale
Magnification
Pasition
Size
Angle
2) View type
Cadd | ][ copy [ baste || pekete || toad |[ sewe
3) Add a new part (workpiece). ['Hend et =7
MName : Workpiece
Group : Hand1 b4
[ peferenced layout
Egure:
Coor: [
Ex.) Workpiece
Position (0, 0, 70)
i Position (mm) Angle (deg)
Rotation (0, 0, 0) X o '
Size (20, 60, 100) ! CE °E
z 70 = e 0=
S [] wire frame
X 0 |[=
¥ 60 =
: =~k
I Hand edit &J}
4) Change the positions of Finger 1 | wne: e [ Hand edr |
and 2, and close the hand fingers. | &ow:  fendt e Fingera
[ Referenced layout
Group : Hand1 -
Example) Change the Y value of the Color —
finger operation direction
Position (mm) Angle (deg)

Finger 1 position (0, 35, 50)

o
[ |[ ]| ]

[ wire frame

H HH X Position (mm)
Finger 2 position (0, -35, 50) v
Z:
Size {mm)
s 50 Size (mm)
E 10 [ o e
&3 50 1= v: W[
. L He 50 (=
5) Save the settings.
L
P- Hand 53
= Hand1
Fange Item Contents
Finger1 Name Finger2
L [V]#H| Finger2 Group Hand1
Workpiece Ref.
Figure Hexahedron
File
Unit of scale
Magnification
Fosition 0, -35, 50
Size 50, 10, 50
Angle 0,0,0
View type  Solid
add || J[ comy [ peste |[ pelee | Loai J Save

After change = hand closed
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(6) Setting the hand display conditions

By setting the hand display conditions, the hand can be displayed only when the 1/O status or the
tool with which the specified target hand file is selected.

When a hand file for which display conditions are set is selected and the [Set condition] button is
clicked in the Hand file window, the "Hand file condition" window is displayed.

Title : HandClose

Tool #: [u v]
Condition

() Default

@ IO (valid only in simulation)

Condition I/O type tart signal #
Enable [input signal - 20

Signal value

[|Enable output signal 0
[ClEnable | |output signal -

File : oIt O e S¥RT ToolBox 2¥MELFA¥R.C P¥Hand¥HandClosg. hpx
[ | Display this fil$ while offine

V OK ” /Cancel I

(1) (2) (3) (4) (5)

<Tool number>
Specify the tool number to display the target hand file. This condition is valid both
during simulation and during connection with the actual controller.

<Condition>
Specify the 1/0 conditions to display the target hand file. These conditions are valid only
during simulation.
If no I/O condition is specified, select [Default], and if I/O conditions are specified, select
[I/O]. When all the conditions are satisfied, the hand file is displayed.
1) Condition
I/0 conditions can be set by selecting [I/O].
2) 1/0 type
Specify the 1/0 type.
3) Start signal #
Specify the 1/0O Start number.
4) Bit size
Specify the number of bits (number of registers) from the 1/O start signal.
5) Signal value
Specify the numeric values to be compared with the I/O status.

<Hand files displayed when Offline>
The target hand file is displayed offline.
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(6-1) Setting the display conditions for the hand.

5 Hand file

] Display

Title Tool Condition File
Bl Hand Ci¥zPr; .#Hand.hpx
V| Hand Al Default Ci¥zPri¥Melfawork. . ¥Hand2.hpx

1)

1) Select the hand, and click
"Set condition".

2) Input values in the Hand
file condition window, then
click "OK".

3) After the setting, click "OK".

The hand file which has *** at the beginning of the [Condiion] i displayed in 30 monitor whie offine. ff \Y4
add ][ coy || paste || Remame |[ Dekte | = I
r 5
Hand file condition I&J
Title : Hand
Tool #: All -
Condition Signal No
Default
[ @ LfO (valid only in simulation) ]
Condition IO type Start signal £/ Bit size Signal value
/|Enable |ouh3ut signal Y| solf 1 1
Enable output signal 0 1 0
Enable output signal 0 1 0
File : C:¥zPri¥Melfawd wyzEquipment¥RY-2F-Q_Trans#¥R.C 1¥Hand¥Hand. hpx
1/0 type X
q . OK Cancel
Note that "output signal” is selected.

If #900 output signal is 1,
the hand is displayed.

Signal status: "1"

r

Hand file

b Diselay

Title Tool Condition File
| Hand Al *0oUT#900->1bit=1 C:¥zPrj¥Melfaworks. . ¥Hand. hpx
V] Hand 0  QUT#900->1bit=0 C:¥zPri¥Melfawork, . . ¥Hand 2, hpx
J
The hand file which has ™" at the beginning of the [Condition] iz displayed in 3D monitor while offiine.
| Add | | Copy | | Paste | | Rename | | Celete | | Edit | | Set condition |

hand in the 2nd line if the output #900 is OFF.

Example) Settings are configured to display the hand in the 1st line if output #900 is ON, and the
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F series

(7-1) The hand open/close operation can be checked on the operation panel.

Status: Override:

Program: %{E‘ m
Line #: Jump EFT un
Operation panel

0 ¢ START STOP  RESET END

sV
| [ ]

i alio] [eliZ ol

1:RC1 Simulation @

1) Click the "HAND" button in the operation panel
to display the Hand Operation panel.

Operation panel

D-EXEC HAND 10OG
&) |2 %

Hand  Hom l
Align  Posit

[+]: Open

Use [-] and [+] of hand 1 (number on the far left)
to switch the hand display on the 3D Monitor.

2) Click [-] to display the closed hand (with
workpiece).

3) Click [+] to display the open hand (without
workpiece).

Hand Operation window

[-]: Close
[+]: Open

[-]: Close
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(8) Creating a layout

(8

-1) Create layout component parts.

—_—

| [oovien] wijiow b 1) Select [Layout] from [3D View] on the menu.
: oDoL display option
Layout | < 1) 2) Click [Add] in the Layout list window.

[ e 3) Create layout component parts in the Layout list
Robot drrangementc W|ndOW
M Viewpoint: X-¥ plane (Top) The procedure is the same as when creating a hand.
&1 Viewpoint: Y-Z plane (Fror| &1 Leyout list 1:RC1 RV-2F-Q =
& Vviewpoint: Z-X plane (Side Ttem Contents
Name
Distance measurement src;uu
REC. Do
- Unit of scale
Magnification
Position
Size
Angle
View type
Condition

Name : Stage A

> [ Y
2) [ s | UQ‘ Layout edit S|

Group ¢ A-Base -

Referenced layout

3D Monitor Figure : Hexahedron -
cor: | —
Example)

Position: (300, -300, -20)
Size: (200, 200, 20)

Condition Edit...

Default
Position {mm}) Angle {deg) < 3)
EE 300 (= Xt ofs
e -300 = e 0=
Z: -0 = Ze 0
Size (mm) Wire frame
X: 200 =
Y: a0
7E
[3D View] on the menu
4 RT ToolBox2 - RV-2F-Q _Trans (Simulation)
WorkSpace View QOnline 3D View Window Help J;j RT ToclBox2 - RV-2F-Q_Trans (Smuw
L, L L= pem e | e A - View Online 30 view (findow Help D
f "Layout" is not displayed under "3D View" on the menu _:D EX] ‘ AN 0 IEE O O
B Rl T TRR o SR e N R L T T
eriGaacs - ] L] |
= == RV-2F-Q_Trans - RV-2F-Q_Trans
3D Monitor
.. =4 RC1

=8 offine
= Oniine

RV-2F-Q
"3D Monitor: RC1" is
displayed — Click this

Double-click the robot

. window.
model name in the

Y 1 SIMUETor

project tree.
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(8-2) Adding layout component parts (workpieces).

1) Click [Add] in the Layout list window.
2) Create a part (workpiece) in the Layout edit window.

7 Layout list 1:RCL RV-2F-Q = |
=-¥[7] ABase Item Contents
Bl E ) Stage
Name Stage A
Group A-Base
Ref.
Figure Hexahedron
File
Unit of scale
Magnification
Position 300, -300, -20
Size 200, 200, 20
Angle 0,0,0
View type Solid
1 ) Condition Default
3} Layout edit &J —————
[ add || e : Save
4
W : I\ i
Name Workpiece A Example)
Group ¢ A-Base
Same group
Referenced layout .
_ Position: (300, -300, 0)
Figure : |Hexahedron - |
e Size: (20, 60, 100)
= —
3D Monitor o[-
Condition : Edit...
Default
Position {mm) Angle (deg)
X 300 : X o] :
¥ -300 = ' S
2 0= 2 0k
Size (mm)
Wire frame
Lie 0 =
Y= 80 =
Z: 100 [£
(8-3) Copying the layout group.
11 Layout list 1:RC1 RV-2F-Q [d_:hJ 1) Select the group, and click
"""[3]“|f Item Contents [COpY] - [PaSte] in the
- [7em stage A i :
IR Warasece A Nare Layout list window.
roup
Ref.
Figure
File
Unit of scale
Magnification
Position
Size
Angle
View type
1 ) Condition
¢ M h |
Add ] [ Edit I] | Copy | | Paste | | I Delete | | Load | | Save
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(8-4) Changing the name and position of the group that was copied.

i1 Layout list 1:RC1 RV-2F-Q [
=[] ABase Item Contents
Workpiece A Name
X coce Copy Growp
T,
Figure
File
Unit of scale
Magnification
Position
Size:
Angle
View type
1 ) Condition
Add | Edit | | Copy | | Paste ‘ ‘ Delete ‘ ‘ Load | | Save
-,
Layout group edit e
N
2) A Group : B-Base
Position {mm}) Angle (deq)
—_— X o X o
3) > v 800 |5 ¥ 0
e 0= z: 0
Example)

Group name: B-base
Position: Change amount Y direction +600 mm

Cloze

1) Select the group, and click
[Edit] in the Layout list
window.

2) Change the group name
in the Layout group edit
window.

3) Input the movement and
rotation amount.

3D Monitor

(8-5) Change the name, position and direction, and size of the component parts as necessary.

i Layout list 1:RC1 RV-2F-Q

= [ A-Base
Pl Stage A
| Workpiece A

1) =)

Copy

=3 1) Select the parts to be
changed, and click

Ited Contents . . .

" o [Edit] in the Layout list
Mame Stage A .
Group E-Base W|nd0W.
Ref, .
Figure Hexahedran 2) Change the parts in the

Layout edit ) Layout edit window.
Mame : Stage B 3) Clle [C|Ose]
Group : B-Base -
Referenced layout
Figure : Hexahedron -
oo < 2)
[ =
Condition : et | ~
Default

Position {mm) Angle (deg)

X: 300 [= L =

¥ 300 |= T =

7 -20 1= 7 =

==l Wire frame

e 200 [=

¥: 200 =

2 20 =
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(8-6) Save the layout file.

1 Layout list 1:RC1 RV-2F-Q

Item Contents
MName Workpiece B
Group B-Base
Ref.
Warkpiecs B Figure Hexahedron
File
Urit of scale
Magnification
Position 300, 300, 0
Size 20, 80, 100
Angle -0,0,0
View type Solid
Condition Default 1 )
Add ] [ Edit ] [ Copy Paste ] [ Delete ] [ Load ] [ Save I
-
§4 save as A [
— /2
@® [l « Rv-2F-Q Trans » Layout |4 ry
Organize ~  New Folder = - (7]
Name
=l Library
[% Document
& Picture
B video |
& Music [
1% Machine 2)
& os
l [ b
\4
File Name: [IETEIEE ] -
i 1) -]
[ Save J l Cancel I

1) Click [Save] in the Layout list
window.

2) Specify a preferred file name.
layout.xml is input as the
default value.

This may be saved as is
(without change).
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(9) Setting the tool length
By setting the tool length, the robot tool coordinate can be used.
Using the robot tool coordinate can operate the robot along the hand surface direction and make the
change of the hand posture and workpiece posture held by the hand easier.
For details of the robot tool coordinate, refer to "Chapter 4 Robot Language 4.2 Program
instructions Position operation in the robot tool coordinate system".

(9-1) Displaying the Tool parameter window.

1) Right-click [Parameter] under [Online] in the project tree to display a sub menu.
2) Move the cursor to [Movement parameter] to display another sub menu, then click [Tool].

-3 RC1

=-{8) Offiine

—-Eei Online
=

Parameter list |
l Motion limit

Mowvement parameter

- Toaran paranecer Jog
=& Tool Signal parameter » Hand
+1-FH) MELFA-31 . , .
: Communication parameter » Weight and size
=134 O Simul P 2ig

PLC cooperatien parameter [ > Tool < 2)

| User-denned area

(9-2) Inputing the tool length in the tool coordinate system.

1) Input the tool data in the tool coordinate system. Signs are based on the flange coordinates of
the robot.

2) Click the [Write] button.

3) Confirmation window for writing data to the controller — Click "YES".

4) Write completion window — Click "OK".

I | Tool parameter 1:RC1 (Online) (E=NEc ===
Robotl - LBN2EO
) f Y
STD Base coordinate STD Tool coordinate Tool coordinate data
(MEXBS) (MEXTL) MEXTLL ~ MEXTL2  MEXTL3  MEXTL4
[mm, deg] [mm, deq] L danl_from deg] [mm, deg]  [mm, deg]
X: 0.00 Bie 0.00 Example) |00 0.00 0.00
Y: N L 0.00 0.00 0.00 0.00
+ I
zZ: 1 ) Z: Z+70 0.00 0.00 0.00
A —u-m-/ Al 0.00 A 0.00 0.00 0.00 0.00
B: 0.00 B: 0.00 B: 0.00 0.00 0.00 0.00
c: 0.00 C: 0.00 c: 0.00 0.00 0.00 0.00

for repairing positions tool (read only)

STD base coordinate STD tool coordinate Tool coordinate data

(MEXDBS) (MEXDTL) MEXDTLI MEXDTLZ MEXDTL3 MEXDTL4

[mm, deg] [rmm, deg] [mm, deg] [mm, deg] [mm, deg] [mm, deg]
X 0.0000 X: 0.0000 X: 0.0000 0.0000 0.0000 0.0000
L 0.0000 Y 0.0000 ¥ 0.0000 0.0000 0.0000 0.0000
Z: 0.0000 Z: 0.0000 z: 0.0000 0.0000 0.0000 0.0000
At 0.0000 A 0.0000 A 0.0000 0.0000 0.0000 0.0000
B: 0.0000 B: 0.0000 B: 0.0000 0.0000 0.0000 0.0000
C: 0.0000 c: 0.0000 c: 0.0000 0.0000 0.0000 0.0000

= )
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(9-3) Check the tool on the 3D monitor.

1) Click [3D View] — [Robot display option] from the menu.
2) Select [Robot model] on the left menu in the Robot display option window.
3) Check [Tool] in Display items and click [Refresh].

(3D View | window Help

1 ) /\} Robot display option ]

Layout
| Hand
Robot display option 1:RC1 RV-2F-Q (2o
" Window " /—
< 2)
Fobot model [ wire frame

Robot information

Movement area

User-defined area

Free plane limit
Spline curve

Safe pos. monitoring

Refresh ] [ Close

Before setting the tool length

(Flange center) After setting the tool length

[Caution] If the program operated by the simulator has an electric hand instruction, home position
return of multi-function electric hand needs to be performed in the program.
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(10) Creating a robot program

(10-1) Create a new robot program.

1) Right-click [Program] from [Online] or [Offline] in the project tree, and select "New" from the

sub menu.
2) Input the robot program file name, and click "OK".
3) The new Program Editing window opens. Write the program (instruction statement) here.

- RC1
- -5 Offine
. el Online

RV-2F-Q

TR,

Mew

Lt IFAT EHHHI‘I&?’

a7 New Robot program V/ CEL X
Robot Controller:
RC1 Browse...

Robot program Sze Date Time Prote

2)

T o
Fammt TErET 1

R

[ Program 1:RC1 1.r (Online) [MELFA-BASIC V] ol & ==
|| 1] :
add |[ Edt ][ Delete
XYZ X Y z A B G L
4| m 3
Jaint 1 2 BE] H 15 b/ 7
< v
v

* If the program operated by the simulator has an electric hand instruction, home position
return of multi-function electric hand needs to be performed in the program.

(10-2) Saving the robot program.

1) Select "Save As — Robot" in "File" on the menu.
2) Check the items to be written, and click [OK].

If no error is displayed, the items are written to the robot controller.
3) Click [x (Close)] in the Program Editing window, and close the program.

Edit Debug Tool Window Helf

I save Ctrl+5
\ Sayva Ao - P
> Sawve As - Robot...
1) >

Page Setup...

(=) Program 1:RV-2F-Q_Trans 11.prg [MELFA-B... @@

1
2
3

A

s -

}=== Initialization
Servo On 'Servo ON
Fine 0.5,F

Rlme Pl lmmnn TR Amim £ Pl e

3)

Save Items

Position variables

[T] Program external position variables

) {

I oK Cancel

2)
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(10-3) When the program is opened again, the position data required for the program will be clear.

1) Select the program file from Program in the project tree, right-click and select "Open

Program".

2) Check the items to be read, and click "OK".

3) Since the position variable used in the program is registered in the position data field, it is

clear which position variables are required for teaching.

]
J

Open Program

Debug Open
Copy Program

Example)
Teaching for PA, PB, and PHome is
necessary.

(POfs1 and POfs2 are set in the program.)

1

2

3
)|
s

6

7

8

[5 Program 1:RC1 1.r (Online) [MELFA-BASIC V]

9

' #** Initialization ***
Servo On 'Servo ON

Fine 0.5,P

Mov PHome 'Move to PHome
Fine 0,P

M_Out(100) = 1
M_Out(101) =0

HOpen 1 'Open a hand

!

m

10 | ' *** Pickup process of workpiece A =% e
11 | POfsl = (+0.00,+0.00,-20.00,+0.00,+0.00,+0.00,+0.00,+0.00)(0,0)
12 | POfs2 = (+0.00,+0.00,-50.00,+0.00,+0.00,+0.00,+0.00,+0.00)(0,0) =
«
add  |[ et |[ Dekete
L
XYZ X ¥ Z A B
PA 0.000 0.000 0.000 0.000 0.000 0.c
PB 0.000 0.000 0.000 0.000 0.000 0.c
PHome 0.000 0.000 0.000 0.000 0.000 0.c
POfsl 0.000 0.000 0.000 0.000 0.000 0.C
POfs2 0.000 0.000 0.000 0.000 0.000 0.c
| | ¢ [ i

1
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(11-1) Acquiring position data. (Method 1) (JOG operation — current position reading)

Hand
Align

Home

Pe

1) To acquire the desired position data, move the robot

ition
I

||

=
=

arm to the desired position by using the JOG
operation. (For details, refer to "Appendix 2.2 (2) JOG
operation".)

2) When incorporating positions into existing position
variables, select the position variable and click "Edit" in
the Position Variable Editing window.

3) To create a new position variable, click "Add".

10 === Pickup process of workpiece A ===

2 3)

(
(

+0.00,+0.00,-20.00,+0.00,+0.00,+0.00,+0.00,+0.00)(0,0)
+0.00,+0.00,-50.00,+0.00,+0.00,+0.00,+0.00,+0.00)(0,0)

Delete ]

0.000

0.000

4) To create a new position variable or change the variable name, input a variable name in
the Edit Position data window.
* If an existing variable name is input, it will be overwritten.
(An overwrite confirmation message is not displayed)

5) Clicking "Get current position" in the Edit Position data window inputs position data.
6) Check the position data and variable name, and press the "OK" button.

Edit Position data [ Edit Position data ==
[ Mame: PHome I< 4) Mame: PHome
Tye Tyne
@ %z @ %z
Joint Joint
Xt 0.000 Robot: ( x 270.000 m Robot:
5 0.000 435,080 p .
Z 3 Get current position
N 0.000 N mETTT
B 0.000 B: 0.020
c 0.000 ¢ -180.000
L1z 0.000 5 L1z 0.000 | @
L2: 0.000 ) L2 0.000| 8
FLG1 LBF FLG1: RAN Edit FLGL
FLG2: o Edit FLG2 FLG2: 0
T J = 1)K g)
y A " )
| add  |[  Edt ][ Dekete /
XYZ X Y z A! B
PA 0.000 0.000 0.000 0.000 0.000
g e e e e e
‘ PHome 270.000 0.000 435.080 -180.000 0.020
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(11-2) Acquiring position data. (Method 2) (Robot click movement — current position reading)

By clicking the object in the 3D Monitor window while pressing the Ctrl key with the simulation
started, the robot moves to the position which has been clicked.
- When no object is set at the position which has been clicked or the position is outside the robot

operation range, the robot does not move.

- The robot body does not move based on the posture and status of the multi-rotation joint. This
is because the robot body moves independently while maintaining the posture and status of the

multi-rotation joint.

- This operation is invalid during the robot operation.

1) Click the top center of the target layout configuration part of the 3D Monitor while pressing the

[Ctrl] key.

2) The robot moves to the position which has been clicked.

3D Monitor

=] =]

3) Select the position variable and click "Edit" in the Position Variable Editing window.

1 L
[ s | 3 3) |
i = A =]
PA 0.000 0.000 0.000 0.000 0.000
FB 0.000 0.o00 0.000 0.000 0.o00
PHome 270,000 0.0o00 435.080 -180.000 0.0z20

4) Clicking "Get current position" in the Edit Position data window inputs position data.
5) Check the position data and variable name, and click "OK".

- ~
Edit Position data X Edit Position data X
Name:  PA Name: PA
Type Type
X¥Z X7
Joint Joint
X 0.000 @] gobot: % 292,840 @ | gopot:
¥: 0.000 [ _[1:Rv-oF0 - y: 200050 @ | [1:Rv-2F-Q .
z 0.000 [ = : z: 99.380 [7 rE————————————————
Get current position i Get current position
A 0.000 [ N A 18000 [
B 0.000 [ B: 0.020 [7
c 0.000 [ c 180000 [
11: 0.000 [ 4 1 0.000
L2 0.000 [¥ L2: | 0.000
ELG1: L,B,F | [# Edit FLGL FLG1: RAN |[& Edit FLG1
FLG2: 0| Edit FLG2 FLGZ: 0@ Edit FLG2
el _5)
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(11-3) Saving the program.

1) Select [Save] or [Save As — Robot] from [File] on the menu.
(If [File] is not on the menu, click the Program Editing window.)

2) If [Save As — Robot] is selected, input the file name in the "Save As Robot program" window.
3) Check the items to be written, and click [OK].

(File] Edit Debug Tool Window Hel Save Items [

-
1 ) > Save Ctrl+s | ||
[¥IiCommend ines

Save As -= PC...

Save As - Robot... [l Program external position variables

Page Setup... \ [ ok [ cnce | 3)

[¥] position variables

i | Save As Robot program \ l o X ]
Robot Controller
RC1 Browse...
Update
Robot program Size Date Time Protect
1 942 17/12/18 \ 14:01:55 None
4| 11 [

.‘ A ¥
2) Robot program: 7] J v
‘ [ [ oK ] ‘l Cancel
J
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(12) Debugging

(12-1) Check the program operation with Step operation.

1) Right-click the corresponding program from [Program] under [Online] in the project tree, and
select "Debug Open" from the sub menu.

--J@ RCL
1[5 0ffine
= Online

Open Program

Debug Open %< 1 )

COPY Progrart

2) Pressing the "FORWND" button on the operation panel executes the program by one step.
Check the posture and operation of the robot by executing the program by one step.

Debugging

| Program 1:RC1 L.r (Online) [MELF.. | = || =[x 3D Monitor ==
[>> 1|'=%=Initialization === f
2| Servo On 'Servo ON

3| Fine 0.5,P

4 | Mov PHome 'Move to PHome
5| Fine 0,P

6 | M_Out(100) = 1

7| M_out(101) =0

8| Hopen 1 'Open a hand

10| ' *** Pickup process of workpiece A ***
11| POfs1 = (+0.00,+0.00,-20.00,+0.00,+0.00,+0
FOfs2 = (+0.00,+0.00,-50.00,+0.00,+0.00,+0 _

m 3

H Edit H Delete J &

X Y z

0.000 0.000 0.000

o

11 12 12 14

T b
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(12-2) Return the program execution line to the first line.

Pressing the "RESET" button in the operation panel returns the program to the first line.

The execution line returns to the
first line.

Program 1:RC1 2.r (Online) [MELFA-BA

l/

1| Servo On 'Servo ON

[EE 23 lF\dded FEE
If M_EHOrg = 0 Then

-

posture, variables, or similar.)

EHOrg 1
EndIf
[EE 23 TAdded***
Mov PHome

RESET button does not
ize signal status, robot

2
3
4
5
6
7

[Reset]
Reset

- 1]

X

(The

initial

[Jump]

Pressing the "Jump" button in the operation panel specifies the execution line.

1:RC1 Simulation (Debugging)

Input the step number of

Sang the line to be executed.

Line#

11

oK

| {

Cancel

)

[E Program 1:RC1 2.r (Online) [MELFA-BASIC V]

The execution line moves.

Mov PA * POfs1 'Move to 50mm above of P

Fine 0.2,P
Mvs PA  'Moove to PA

Dly 0.5 'Wait for 0.5 seconds
HClose 1 'Clese a hand
M_Out(100) = 0 'Delete a workpiece image
Dly 0.5

(12-3) Execute the program continuously.

] i

Monitor

1:RC1 Simulation (Debugging)

Program: l:l =
ne s [ oot | e fER]

E3

Operation panel

3D Error Program

STOP

Pressing the "CONT" button on the operation
panel continuously executes the program for
one cycle.

Override:

o]
AV

RESET  END

Continue
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(13) Changing the layout display conditions

Click the [Edit...] button in the "Layout edit" window to display the "Layout condition edit"
window.
By specifying the I/O conditions for the layout parts, the corresponding parts can be displayed
or hidden. This function is valid only during simulation.

(1)

(2)

(") Default

@ 1O (valid only in simulation)

S

¥

If no I/O condition is specified, select [Default],
and if I/O conditions are specified, select [I/O].

ON->0FF
1l Conditior?/ﬁ) type \/Start signal £ Y Bit size \@ignal value ) roject \

[¥|Enable) [input signal - 25 1 0 [ |rct

[T Enable input signal 0 1 0| [RC1

[Tl Enable input signal 0 1 0 |RC1L

OFF->0N

Condition| I/O type Start signal # | Bitsize Signal value Project

Enable] [input — v] 25 1 1| |rc1

["|Enable input signal 0 1 0 [RC1

["|Enablef input signal / 0 1 0 |\|RC1 /
\_ J - AN AN J

(3)

(4) (5) (6) (7)
ON—OFF

Set the conditions to hide the target layout parts.

OFF—ON

Set the conditions to display the target layout parts.
Condition

I/0 conditions can be set by selecting [I/O].

I/0O type

Specify the 1/0O type.

Start signal #
Specify the 1/0 Start number.

No. of bits
Specify the number of bits (number of registers) from the I/O start signal.

Signal value
Specify the numeric values to be compared with the 1/O status.

Project

Specify the target projects (robots) whose 1/0O conditions are checked when using the 3D
Monitor of the whole workspace. The projects do not need to be set in the 3D Monitor of
each project.
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(13-1) Setting the display conditions for the layout configuration parts.

(SR ko el 1) Select [Layout] from [3D View] on the menu.
pion 2) Select the parts to be set, and click "Edit" in the
Layout < 1) Layout list window.
[dridl
Robot arf@hgement
#7 Layout list 1:RCL RV-4£-Q [
=] ABase Item Contents
Stage A
| e o= suns
8 Stage B Ref.
[ 7]E8 Workpiece B E:iure Hexahedron
Unit of scale
Magnification
Position 300, -300, 0
Size 20, 60, 100
Angle 0,0,0
View type Solid
Condition Default
A |
2) ﬁ Ce e ) o) e [
‘_J
. : . 3) Click [Edit] in Condition in the Layout edit window to
A=t CX display the Layout condition edit window.
Name : Workpiece A 4) In the Layout condition edit window:
Group : A-Biase - * Select "I/O (Valid Only in Simulation)".
[lReferenced layout « Set signals for ON—OFF and OFF—ON.
5) Click "OK".
Clag L ]
Example)
- : |~ ON—OFF
Condition Edit...
S l\ 3) Output signal, start number: 100, number of bits: 1, signal status: 0

OFF—ON
Output signal, start number: 100, number of bits: 1, signal status: 1

Program description:

Layout condition edit

N\

Display — Hide: M_Out(100)=0

- Hide — Display: M_Out(100)=1
(©) Default 4) =
@ Lo (valid only in simulation) —\/

ON->0FF

Condition  IfO type Startsignal #  Bit size Signal value Project

Enable |output signal - 100 1 0 |rect

[Tl Enable input signal 0 1 0| |RC1

[Tl Enable input signal 0 1 0| |rRC1

OFF->0N

Condition  IfO type Startsignal #  Bit size Signal value Project

Enable  [output signal - 100 1 1 |Rc1

[ClEnable input signal 0 i 0| [rRc1

[Tl Enable input signal 0 i 0| |rRc1

5)
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6) To set other parts, perform steps 1) to 5).

(Configure settings for each part.)

Example)
ON—OFF
Output signal, start number: 101, number of bits: 1, signal status: 0
OFF—ON
Layout condition S Output signal, start number: 101, number of bits: 1, signal status: 1
() Default o
@ 1/0 (Valid only in simuiaton) Program description:
ONl->OFF Display — Hide: M_Out(101)=0
Condition  IjO type Startsignal #  Bi . . . =
[Vlenable [cuputogna = 1 Hide — Display: M_Out(101)=1
[C] Enable input signal 0
[C] Enable input signal 0 RC1
OFF->0N
Condition  IjO type Startsignal #  Bit size Signal value Project
[¥]Enable [output signal - 101 1 1 |RC1
[ClEnable [input signal 0 1 0| |RC1
[CIEnable  [input signal 0 1 0| |RC1
OK H [ Cancel
(13-2) Save the layout file.
7 Layout list 1:RC1 RV-2F-Q [
ttem Contents 1) Click [Save] in the Layout list
Name ‘Workpiece B Wi nd OW.
Group E-Base
Ref. 2) Overwrite and save the file as
Figure Hexahedron .
File IS.
Unit of scale
Magnification
Position 300, 300,0
Size 20, 80, 100
Angle -0,0,0
iew type Solid
Condition  ON->OFF: [RCIOUT#101-... 1 )
Coae L e [ oom ([ oeme ][ ook [ wuef |
rﬂ Save as /lﬂ
\t/\:) [Jl « Rv-2F- Trans » Layout [ 4] ol
Organize ~  New Folder #£ - @
1 Name :
wa Library | Layouts.xml
5 Document
[ Picture
E Video L
& Music 1
/% Machine b
& os

<[

File Name: |[ENIERa

File Type: l)(ML file (*.xml)

n

- ~|

Save

Hand2.hpx already exists.
Do you want to overwrite it?

[ Yes
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(13-3) Setting the display conditions for the robot program.

1) Select the program file from Program in the project tree, right-click and select "Open Program".
Check the items to be read and click "OK".
2) Describe commands of the parts display conditions.

i.. RC1
+-[E) Offine (=) Program 1:RC1 1.r (Online) [MELFA-BASIC V] =8 BCR(F<T|
=8|

1| **=* Initialization *** 'S
Servo On 'Servo ON

— |
Open Program .n 4 | Mov PHome 'Move to PHome
o
6
7

Cin fall =]
Debug O
eoug Dpen ‘[ M_Out(100) = 1 2)
M_Out(101) = 0

Copy Program
Ot S
al

10 " #** Pickup process of workpiece A **%
Example) 11 | POfsl = (+0.00,+0.00,-20.00,+0.00,+0.00,+0.00,+0.00,+0.00)(0,0)

Display _» Hide: M_Out(100)=1 112 POfs2 = (+n.on,+n.nn,-sn.nn,+n.nn,+u.nu,+o.no,+o.no,+n.nn)(o,n)r L
Hide — Display: M_Out(101)=0

m

1

add || Edt || Delete

XYz X Y z A B
PA 0.000 0.000 0.000 0.000 0.000
PB 0.000 0.000 0.000 0.000 0.000
PHome 0.000 0.000 0.000 0.000 0.000
POfst 0.000 0.000 0.000 0.000 0.000
POfs2 0.000 0.000 0.000 0.000 0.000
4 T

4 i} [3

(13-4) Carry out debugging and check the program operation.

Waorkspace x

= Program 1:RC1 1.r (Online) ... [ || = [z 3D Monitor ===
[ 18

19 | Fine 0,P

20 | Mvs PA 'move to 50mm above of PA

21"

22 | ' === pickup process of workpiece B *

L |:| 23 | FOfsl = (+0.00,+0.00,-60.00,+0.00,+
ump [ERI] 24 | POfs2 = (+0.00,+0.00,-30.00,+0.00,+

p— 25 | Mov PB * POfsl 'Move to 60mm abowe

26 | Fine 0.2,P

27 | Mvs PB 'Move to PB

28 | HOpen 1 'Open a hand

29 | M_Out(101) = 1

30 | Dly 0.2 'Wait for 0.2 seconds

Override:

m

31 | Fine 0,P
32 | Mvs PB * POfs2 'Move to 30mm above -
] [0 b
L% Normal

o) | K] faiy] [ o e e ) (o
XYZ X Y
PA 0.000 0.000 0.00
FB 0.000 0.000 0.00
4 1

For the debugging method, refer to "(12) Carrying out debugging" in this chapter.
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(14) Automatic Operation

(14-1) Select the program and perform the automatic operation.

) Click the "Select" button in the operation panel.
) Select the program.
)
)

The selected program name is displayed in "Program" in the operation panel.

1
2
3
4) Press the "START" button in the operation panel.

1:RC1 Simulation

i Select robet program ot

Robot Controller:
RC1

Update

Robot program Size Date Time Protect
Ef 1409 17/12/18  15:13:21 None
B2 964 17/12/18  14:49:07 Hone

< T

Robot program: 1

Size: 1409

l =<2

1:RC1 Simulation

— P— Override:
3) : - 100

STOP RESET END
(] [} (]
©| 7|0

START button

I:l Select |%'—E
o (66 | | 3R
) nel
P RESET EMD

o170

C  HAND  JOG

] [ =%
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Appendix 4: MELFA-BASIC

Appendix 4.1 Branch instruction
(1) Select Case (Select Case)

This instruction executes one of multiple statement blocks according to the conditional expression
value.

If the condition matches one of the Case items, the process will be executed until the
Break, next Case, Default, or End Select.
If the condition does not match any of the Case items but Default is described, that block will be

executed.
Program example Select <Condition>
Case <Expression>
1 Select MCNT Value of MCNT [Process]
fm———---_--_----- | Break
| 2Casels<=103 ! MCNT <= 10 Default <Expression>
| =
| Mov P1 . > Execute Mov P1 and skip the Select [Process]
4 Break | statement. Break
L e End Select
1
' 5Case 11 :
| 6 Case 12 L otuts Mox P2 and skip the Select
7 Mov P2 ! xecute Mov P2 and skip the Selec
X statement.
8 Break |
1 1
| I

1
| 9Case 13To 18 |
| 10 Mov P4 !
| |
! 1

} 13 <= MCNT <= 18

Execute Mov P4 and skip the Select

11 Break statement.
T T T T T T T 'I
| 12 Default i | Other than the above
: 13 M_Out(10)=1 | & Execute M_Out(10)=1 and skip the Select
I 14  Break | statement.
e J

15 End Select End

(1-5)  While-WEnd (While End)

This instruction repeats the program between the While statement and WEnd
statement as long as the loop conditions are satisfied.

Program example

1 M=1

2 While M1 <=5

M1 repeats the processes 1 to 5.
15 M1=M1+1

16 WEnd
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Appendix 5: iQ Platform Compatible (MELSEC Q Series Compatible)
(F Series)

Appendix 5.1 Input/output function

(1) Setting the PLC CPU parameters

Set the multi-CPU parameters using GX Works2. The following examples apply for a system

having one PLC CPU and one robot CPU.

1) Number of CPU modules
Set the number of CPU modules mounted on the main base unit in the multi-CPU system.

2) With multi-CPU synchronous startup, it takes 10 to 15 seconds for the system to start up after the
robot CPU power is turned ON. Thus, set simultaneously setup for the multi-CPU system (check
the box).

3) Set the number of multi-CPU high-speed communication area setting points as a "K word unit".
The robot CPU uses less than 1K word, but this should be set to 1K word.
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(2) Setting the robot CPU parameters

Set the multi-CPU parameters using RT ToolBox2.
Setting the robot CPU parameters

Parameter name

Details

Default setting

QMLTCPUN

Number of multi-CPU modules setting

Set the number of multi-CPU modules mounted in the main base
unit of the multi-CPU system.

Range: 1to 4

2

QMLTCPUnN
=1to4

Multi-CPUn unit high-speed communication area setting (n=1 to 4)
Set the number of points for sending and receiving data between
each CPU module when using high-speed communication function
between 1 to 4 units in a multi-CPU system. The parameter setting
values must match all CPUs. If the parameter setting values do not
match, an error will occur in the PLC CPU. Make sure that each
CPU parameter value matches.

Element 1: Size of user's free area (K points)

Range: 1 to 14 (maximum)

Setting range according to number of CPU modules

No. of CPUs | Setting range
2 0 to 14K points
3 0 to 13K points

4 0 to 12K points
Element 2: Number of automatically refreshed points (points)
Range: 0 to 14335

The robot CPU does not support the automatic refresh area, so
always set the number of automatic refresh area points to 0.
Element 3: Size of system area (K points)

Range: 1 or 2

Element 4: Multi-CPU synchronous startup (1: Enable, 0: Disable)
The robot CPU takes time to start up, so basically this setting must
not be changed. Leave it set to 1 (Enable synchronization). All CPUs
must be set to the same setting.

1,0,1,1

IQMEM Note T

Select the shared memory expansion function. A function is
assigned for each bit. (1: Enable, 0: Disable)

15 0

00000000 00000000

bit2-3, 5-15 L— bit0: Shared memory expansion function
are not use bit1: PLC direct execution function

bit4: Multi-robot cooperative control function

00000000
00000000

IQSPEC Neie 1

Set the functions of the drive unit for the iQ Platform compatible
robot.

A function is assigned for each bit. (1: Enable, 0: Disable)
15 0

00000000 00000000

bit1-15 is not L bit0: Shared memory write direction

used =0: Execute read/write in order from
head to last address

=1: Execute read in order from head,
and write in order from last address

000000000000
0001

Note 1) Refer to the separate "Instruction Manual / iQ Platform compatible expansion function manual
(BFP-A8787)" for details on this function (expansion function: PLC direct execution function).
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(3) Correspodendence of CPU shared memory and robot input/output signals

With the PLC CPU, the CPU's shared memory is accessed as USEO\G1000. The robot CPU
No.n CPU shared memory is accessed as USEnN\G10000. (n = 1 to 3, up to three robot CPUs
can be used.) The robot CPU's input/output signal numbers are 10000 to 18191 respectively.
Note that the PLC side uses word devices, and the robot side uses bit devices.

The correspondence of the CPU shared memory and robot input/output signals is shown
below. This cannot be changed.

Correspondence of CPU shared memory and robot input/output signals

PLC (word device)

Robot (bit device)

Output | U3E0\G10000 to U3EO\G10511 Input | Robot CPU No.1 / 10000 to 18191
U3E0\G10512 to USE0O\G11023 Robot CPU No.2 / 10000 to 18191
U3E0\G11024 to USE0\G11535 Robot CPU No.3 / 10000 to 18191

Input | Y3E1\G10000 to UBE1\G10511 Output | Robot CPU No.1 /10000 to 18191

U3E2\G10000 to U3E2\G10511

U3E3\G10000 to U3E3\G10511

Robot CPU No.2 /10000 to 18191

Robot CPU No.3 /10000 to 18191
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(4) Program example of sequence ladder

An example for turning the operation panel's "Robot operation right enable button: X0" ON, set the
operation panel's "Robot operation rights enabled lamp: Y20" and output the robot's operation right
enabled state is shown below.

The multi-CPU is configured of the No. 1 unit: PLC QnUD(H)CPU and No. 2 unit: robot Q172DRCPU.

[Explanation]
<Lines 0 to16 >

<Lines 17 to 22 >

M100 to M131 are written into the USEO\G10000 and U3E0\G10001 shared
device memory, and are handled as the input from the PLC to the robot. The
U3E1\G10000 and U3E1\G10001 shared device memory is read as the M200
to M231 bit device, and handled as the output from the robot to the PLC.
When X0 turns ON, M105 turns ON and U3EO\G10000 bit 5 of the PLC
corresponding to M105 turns ON. Then, the robot input 10005 turns ON, and
the operation rights assigned to the dedicated input signal are enabled. When
the operation rights are enabled, the robot output 10005 assigned to the
dedicated output signal turns ON, and the robot's U3E1\G10000 bit 5 turns ON.
This causes the PLC M205 corresponding to the U3E1\G10000 bit 5 to turn
ON, and Y20 to turn ON. In this example, bit device M201 (U3EO\G10000 bit 1,
or robot output 10001) indicates the completion of the controller power ON
(outputs that external input signal can be received).

Example of sequence ladder

SH400 U3EDY¥ -
0 } {BMOY KAM100 G10000 K2 1
Stop input
U3EDY
[Hov plo0 . Gioooz 3
Robot numerical
value input
U3ET¥
{ Moy G10000 KANZ00 K2 1

Under the waiting

U3ET¥
G10002 D200

#0

201
I

{Hov )
Robot numerical
value output

| |
! (Opera-

- M105 A
Operation rights

Comi::l'ete
tion rights  of control- input
button ler power P
(robot) ON
W201 M205
20 | 1 Y20
Complete Operation Operation
of control-  rights rights is robot
ler power
ON.
23 [END 1
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(5) Dedicated input/output signal assignment (Default settings)

The default dedicated input/output signal assignments are shown below.

Dedicated input/output signal assignment (default settings)

Pa;:r:liter * Opqler:gtl;:):i?i;zlt:?;euired) Output signal name Input | Output G ﬂﬁ;ﬁ‘)"e

STOP E;oghi;\r?;;é?ssignment cannot ((;)aur;tgg’; gté)gﬁ:gézcs;ignment 10000 10000

RCREADY - Controller power ON complete - 10001

ATEXTMD - Remote mode output - 10002

TEACHMD - Teach mode output - 10003

ATTOPMD - OP mode output - 10004

IOENA Operation rights input Operation rights output 10005 10005

START Start input (*) Running output 10006 10006

STOPSTS - Inputting stop signal - 10007

SLOTINIT Program reset (*) Program selectable output 10008 10008 10000
ERRRESET Error reset input Outputting error occurrence 10009 10009

SRVON Servo ON input (*) Outputting servo ON 10010 10010

SRVOFF Servo OFF input S(;Jstgf;li”g e SUL 10011 | 10011

CYCLE Cycle stop input Outputting cycle stop operation | 10012 10012

SAFEPOS Retract position return signal (*) | Outputting retract point return 10013 10013

BATERR - Battery voltage low - 10014

OUTRESET gzr;;?)l-purpose output signal _ 10015 }

HLVLERR - Outputting high level error - 10016

LLVLERR - Outputting low level error - 10017

CLVLERR - Outputting warning level error - 10018

EMGERR - Outputting emergency stop - 10019

PRGSEL Program selection input - 10020 -

OVRDSEL Override selection input - 10021 -

PRGOUT Program No. output request Outputting program No. 10022 10022

LINEOUT Step No. output request Outputting step No. 10023 10023

OVRDOUT Override value output request Outputting override value 10024 10024 10001
ERROUT Error No. output request Outputting error No. 10025 10025
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Pa;z::;ter * Op:;:gtl;:):iﬁgzlt:?:;euire d) Output signal name Input Output G &?Q’:f €
IODATA Numeric input 0 Numeric output 0 10032 | 10032
Numeric input 1 Numeric output 1 10033 10033
Numeric input 2 Numeric output 2 10034 10034
Numeric input 3 Numeric output 3 10035 10035
Numeric input 4 Numeric output 4 10036
Numeric input 5 Numeric output 5 10037
Numeric input 6 Numeric output 6 10038
Numeric input 7 Numeric output 7 10039
G10002
Numeric input 8 Numeric output 8 10040
Numeric input 9 Numeric output 9 10041
Numeric input 10 Numeric output 10 10042
Numeric input 11 Numeric output 11 10043
Numeric input 12 Numeric output 12 10044
Numeric input 13 Numeric output 13 10045
Numeric input 14 Numeric output 14 10046
Numeric input 15 Numeric output 15 10047
HNDCNTL1 - Hand output signal status 900 - 10048
- Hand output signal status 901 - 10049
- Hand output signal status 902 - 10050
- Hand output signal status 903 - 10051
- Hand output signal status 904 - 10052
- Hand output signal status 905 - 10053
- Hand output signal status 906 - 10054
- Hand output signal status 907 - 10055
HNDSTS1 - Hand input signal status 900 - 10056 610003
- Hand input signal status 901 - 10057
- Hand input signal status 902 - 10058
- Hand input signal status 903 - 10059
- Hand input signal status 904 - 10060
- Hand input signal status 905 - 10061
- Hand input signal status 906 - 10062
- Hand input signal status 907 - 10063
USRAREA - User-defined area 1 - 10064
- User-defined area 2 - 10065 G10004
- User-defined area 3 - 10066
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Parameter Input signal name . G device
name (* Operation rights required) Output signal name Input | Output Note 1)
USRAREA - User-defined area 4 - 10067
- User-defined area 5 - 10068
- User-defined area 6 - 10069 G10004
- User-defined area 7 - 10070
- User-defined area 8 - 10071

Note 1) The device addresses are common for multi-CPUs. (Address viewed from PLC Side.)
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Appendix 5.2 Setting the multi-CPU (using GX Works2)

The steps for setting the PLC communication, multi-CPU and personal computer support software are
explained in this section.

These examples apply for when the personal computer and PLC are connected with a USB cable.

In the following explanation, the PLC parameters are set with "GX Works2".

When using "GX Developer", refer to "Appendix 5.3 Setting Multi-CPU (Using GX Developer) " in this
chapter.

(1) Setting GX Works2

1) GX Works2 is used to set PLC communication and write the settings to the PLC.
GX Works2 is also used to set the multi-CPU.
Connect the PLC and personal computer with a USB cable.

2) Start up GX Works2.

i Navigation
Project

BNEENG e W (2

English

Start up screen
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3) Select "PC READ" under "ONLINE".

i project Edit Find/Replace Compile Vid Im ebug Diagnostics Tool Window

i v (7 (I8 Read from I?LC... 1

Write to PLC...
Verify with PLC...

Remote Operation(S)...

Redundant Operation...

Password/Keyword
Soft Security Key Management...
PLC Memory Operation

Delete PLC Data...
PLC User Data
Export to ROM Format...

Program Memeory Batch Download
Latch Data Backup

PLC Module Change

Set Clock...

Register/Cancel Display Medule Menu...

Monitor
‘Wakch

Local Device Batch Read +Save CSV

MOTION(SCPU)
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5) The "CONNECTION" window opens.
a) Select "SERIAL USB" for Personal Computer I/F
b) Select "CPU MODUEL" for PLC I/F
c) Select "NO OTHER STATION" for Other station Designation
d) Select "PLC No.1" for Target System

Click "Communication Test".

‘.:" i ::'{ A
P u
ke = ' “15 1]

-
Transfer Setug Congectignd

P

CCIE Cont CClink Ethernet CC |E Field 0 Series MET(I] PLC
USE NETA0H Board Board Board Bus Board Board
Board Jj
LISE

=i
L
=
i

PLC CC IE Cont CC-Link Ethernet 0T CCIE Field  Head Module

odule NETA10[H) Module rodule I aster/Local

|l_]
(5]
=

Maodule Maodule Jj
PLC Mode |QCPU [0 mode)
I'-I'l:l ﬂ % Connection Channel List... ‘
Mo Specificatio Other Station Other Station . .
Single Netwark Co-existence Metwark PLC Direct Coupled Setting

Cornection Test
Time Out [Sec.] |30 Fetry Times |0 gcl

PCTwee]
J J Detal [

CCIE Cont  CCIE Field Ethernet CC-Link c24
MET/10[H] JJ System Image.. ‘
L3
Phone Line Connection [C24)... ‘
L =& |
CCIE Cont  CCIE Field Ethernet CC-Link c24
NET/10(H) bl Cancel
L3

Accessing Host Station

tultiply CPU Setting

Target PLC
1313 E—
=P = PLC Mo.1
2 3 4

6) The connection status appears on the "MELSOFT APPLICATION" window. When "OK"
is clicked, the "CONNECTION" window appears again. Click "OK" again.
MELSOFT Application @

Successfully connected with the Q10UDEHPLC(PLC No.1). Connection Channel List... ‘

The compasition of the multiple PLC is as follows. i PLC Direct Coupled Setting

#1: Install
#2: Install

#3: Uninstall PLC Type
#4: Uninstall
Dretail

Syster Image. .. ‘

[v]
~ Phone Line Connection [C24)... ‘
H H RN A )

CCIE Field Ethemet CC-Link C24 ‘

Connection Test

Cancel

st Station

1 Setting

Target PLC
g g PLC Mot :‘
3 4
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7) The "ONLINE DATA OPERATION" window opens.
a) Click "Parameter + Program", and confirm that the check box for the corresponding
data (program, parameter) is checked. Check the box if it is not checked yet.
Click the "EXECUTE" button.

Online Data Operation (———

Connection Channel List

’V Serial Port PLC Module Connection System Image... ‘

{if] PLC Module

a)

Symbolic Information

FLG Data
i ProgramiProgram File) I
- I MAN
|k Parame ter
JF PLO/Network/Remote Password/Swite I
=]//3 Device Memary
o S Device Data

* Read  Write O Werify  Delete ‘

|. Inteligent Function Module | Execution TargetData( Mo [ Yes )

—-— s = o
Select il Y Cancel 4l Salections |

Farameter+Frogram |

Title /Project Name Target | Detail Last Change Target Memory Se

Frogram Memory/ .
Frogram Memory/

e

— e _
<«—m. Box is checked. ..
Die fail

T T les

Necessary Sething Setifitis needsd Acquire Symbolic Informstion Project Mame |

o e e o e o e = = 7

Writing Size Fres Volume Use Volume

DBytes| - 392,426 17.164Bytes Refresb |
Related Functions < < Qemm ) Close |

P B B o6 g

Remote Operation Set Clock. PLC User Data Write Title Format PLC Clear PLC Memory  Arrange PLC
Memory Memary

8) The "PC READ" window opens, and data is read from the PLC. When all of the data has been
read out, click the "CLOSE" button.
The "ONLINE DATA OEPRATION" screen opens again, so click "CLOSE" again.

-
Read from PLC

NERNRNNNNDNRNRNERN  00a0%

Parameter Read : Completed L
Boot File Read : Completed

Remote Password Read : Completed

Read from PLC : Completed

4 r

I~ When processing ends, dose this window automatically.
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9) Click "PC PARAMETER" under "PARAMETER" shown on the left of the screen.

_Pro]ect Edit Find/Replace Compile View Online Debug Diagnostics Tool Window Help

= er
Remote Password

(@} Intelligent Function Module
% Global Device Comment
- Program Setting
79 pou

Device Memory

Device Initial Value

10) The "Q PARAMETER SETTING" window opens.
Select the "MULTI CPU SETTING" tab.

LC System |PLCFile |PLCRAS |BootFile |Program |SFC  |Device |1/0 AssignmRqt |Multiple CPU Setting | glitin Ethernet Port Setting |
Label

Comment I

Print Window... Print Window Preview Acknowledge XY Assignment | Default Check | End I Cancel
-  000o0ononon—n——
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11) Perform the following on the "MULTI CPU SETTING" screen.

a) Change "NO. OF CPU MODULES" to "2 MODULES".

b) Change the No. of points for the No. 1 and No. 2 units in "MULTI-CPU HIGH-SPEED

COMMUNICATION AREA SETTING" to "1". (The initial value is "7").

c) Click the "END SETTING" button.

Q Parameter

PLCName |PLC System |PLCFile |PLCRAS |BootFile |Program |SFC  |Device |1/0 Assignment Multiple CPU Setting [Built-n Ethernet Port Setting |

~Mo. of PLC (*1) r— Online Module Change(*1)
| Enable Online Module Change with Another PLC.
a 2 »| count

If0 status outside the group cannot be taken.

When the enline module change is enabled with another PLC,

—Host Station

1O Sharing When Using Multiple CPUs (*1)

No Specfication 'l I~ Al CPUs Can Read All Inputs

[~ Al CPUs Can Read All Qutputs

— Operation Mode (*1)

¥ &l station stop by stop error of PLCL
v Al station stop by stop error of PLC2
¥ &l station stop by stop error of PLC3

| Use Multiple CPU High-Speed Transmission

Error Operation Mode at the Stop of PLC Multiple CPU High-Speed Transmission Area Setting | Communication Area Setting {(Refresh Setting) |

The total number of points is up to 14,

¥ &l station stop by stop error of PLC4 CPU Spedfic Send Range (*1)
PLC User Setting Area ‘Auto Refresh
—Multiple CPU Synchronous Starty mm"ﬂ- FIE e I 9
No.1 ll,lifl} 1024|G10000 [G11023 0 Refresh
TargetPLC b) No.2 1JD3EL 1024|G10000 [G11023 0| Refresh
E] |
v Mo.1
= [PLC No.4 |
IV No.2
et auto refresh setting if it is neede o Setting ready Se
= Set auto refresh setting if it ded( MoSetting / Already Set )
W Mo,3 l_ 2
¥ Mo Total X Points I~ Advanced Setting(*1)  &ssignment Confirmation

{*1)Setting should be set as same when using multiple CPU. Tyl G 2Ol Fe e

[
Print Window. .. | Print Window Preview Acknowledge XY Assignment | Default c)
Note) Do not set the robot's CPU.

12) Write the set parameters to the PLC.
Select "PC WRITE" from the "ONLINE" tab.

| il MELSOFT Series GX Wo

\

P

End Cancel

éEroject Edit Find/Replace Compile Vie Online | Okbug Diagnostics Toel Window Help

=1 = FEINC) st ] = sead Wmpic..

i Navigation 1 x Jml write to PLC... I

[ — e
ra)

N Remete Operation(S)...
CF Ba 5 G (=) | e

El-(&% Parameter

Redundant Operation...

P Password/Keyword
Et-{ Network Parameter Soft Security Key Management...
-{in Remote Password
(23 Intelligent Function Module
¥ Global Device Comment

PLC Memory Operation
Delete PLC Data...

-y Program Setting PLC Usgr Data
=-1%§ POU Export to ROM Format...
- Device Memory Program Memory Batch Download

- Device Initial value Latch Data Backup

PLC Medule Change

Set Clock...

Register/Cancel Display Module Menu...
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13) The "ONLINE DATA OPERATION" window opens.
a) Click "PARAMETER + PROGRAM", and confirm that the check box for the corresponding

data (program, parameter) is checked. Check the box if it is not checked yet.

Click the "EXECUTE" button.

Connection Channel List

Online Data Operation

’VIS\mulamm

System Image. . |

‘ g ’m & Fead = Write  Werify " Delete
il PLC Module | B intslicentFuncion Mocde | Executon TargetData( fo [ Yes )
Title
o — . -
E Ed a) Psramelswpmgrem | seleotgl | Cancel i Seleotions |
e /Data Mame [ Title 7 Tareet | Detai | Last Change Tareet Memary S e ttine| Size

(UnTMed Fram ety

Emﬂﬂq PLC Dats

Frogram Memary/De

i ProgramiPragram File) v Dtail
SN 1 ¥ < 2017
Parameter ¥
E!.myPLD/Netwmk/Remme Fassword/Switch Setti i N kf Box Is CheCKed
(=™ Global Device Comment [
e AT COMMENT I []  _Detsil |2017/12/2015:1315
=) Device Memory | D tail
SAnan g O 2017/12/2015:13:21
|

Mecessary Settine( o Setting /| Already St )
_— - . . ..

Setifit \sAded( L MreadySet )
—

Refresh

Related Functions <<

( Execute b Close

N

Remote Operation

W B

Write Title Format PLC
Memary

Clear PLC Memory

Arrange PLC
Memory

14)

a) A window opens and the message "Execute PC write?" appears. Click "YES".

b) The message "Overwrite?" appears, so click "ALL".

¢) The message "WRITING COMPLETE" appears. When all writing has been completed, click "CLOSE".
d) The message "Is remote-RUN executed?" appears. Click "Yes".

This completes the settings on the GX Works2 side.

MELSOFT Application
The CPU status must be STOP to perform a write operation.
A\ wouid you ke to perform write operation?
Cautio
The programmame contraller operation and control of devices

will stop.
Please ensure the system s safe before proceeding.

(a) >Cod o

P

100/100%

Parameter Write : Completed -

Boot File Write : Completed

Remote Passward Write : Completed
Program (MAIN) Write : Completed
Wirite to PLC : Completed

MELSOFT Applicatio

Parameter already exists,

Are you sure you want to overwrite the existing file?

L‘

. The CPU status is currently STOP.
£5% would you like to perform a remote-RUN?

Caution:
The programmable controller operation status will be changed.
Please ensure the system is safe before proceeding.

Next, set the personal computer support software "RT ToolBox2".
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(2) Setting RT ToolBox2

1) Complete the settings for communicating with the personal computer support software.
First, start up the personal computer support software (RT ToolBox2).

Click the icon shown on the left.
The following screen will open.

{4 RT ToolBox2
WorkSpace View Online Window Help

NUM_ SCRL

2) Select "NEW" from "WORKSPACE" on the top.

i X2
< vie) Online Window Help
— New — el LIEEEN T T IEEIT 1011

Open Ctrl+0 -
e
Close

Delete

Add Project
Import Project

Print... Ctrl+P
Print Preview
Print Setup...

1 C:¥zPrj¥.. . ¥RV-2F-0Q_Trans
2 Cr¥zPri¥.. ¥Sample¥layoutl
3 test

4 Forl23_xyzEquipment

Exit
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3) Create a new workspace.
Input the workspace name and title, and click the OK button.

1| New Workspace L@ﬂ

Workspace path:
C¥zPri¥MelfaworkssForl 23_xyzEquipment
Update

Workspace name Title name
[*JRV-2F-Q_Trans

Workspace name: test]

Title name:

[] The robot of 3D monitor is dlsplayedWmodel.
P —
( oK ) Cancel

4) Select "CRnQ-7xx/CR75x-Q" from the CONTROLLER tab on the "EDIT PROJECT" window.

i

Edit Project

Project name: RC1

Communication settin a
R/Ctype:  |CRnQ-7:a¢/CR75%-Q -

Methodt|  IeumEreTeiATe B

PP ST =

None

Model Selection for Offline
W

Robot model:

Language: MELFA-BASIC V ']

Travel base setting for display

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

Travel base:  |Not used Detail...

Set the additional axis parameter of the simulation automatically
by the content of the above setting.

Please clear the checkbox when you set the parameter of the
additional axis by manually.

[ oK J [ Cancel
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5) Check that "CRnQ" is selected in the "COMMUNICATION" tab. Next, click the "DETAIL

SETTINGS" button.

Edit Project [

Project name: RC1

Communication setting

C type: CRNQ-730¢/ CRY 5%-0Q -
Method: CRNQ v @)

None

Model Selection for Offline

Robot modet  RV-7F-Q

Language: MELFA-BASIC V ']

Travel base setting for display

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

Travel base: Mot used Detail..

Set the additional axis parameter of the simulation automaticaly
by the content of the above setting.

Please clear the checkbox when you set the parameter of the
additional axis by manually.

[ oK J [ Cancel

6) Complete the detailed settings.
a) Set "USB" for the Personal Computer I/F setting, and
b) Set ROUTE to "1 SERIAL COMMUNICATION CPU MODUEL CONENCTION".

c) Click the "DETAIL SETTINGS" button.

-
CRnQ communication setting

[t

PC Side IjF

Serial port
) Rs-232

Network
(0) NET{10(H),CC IE
(0) cCLink

() Ethernet

(7 Q Series bus

1o

1 Serial E PLC module connection
mieEon other station via PLC module

3 Serial port Access MNET/10(H),CC IE other station via PLC module

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

5 Serial port Access Ethernet other station via PLC module

6 Serial port Access serial communication-MMNET f10{H),CC IE other station via PLC module
7 Serial port Access serial communication-Ethernet other station via PLC module

8 Serial port Access MNET/10(H),CC IE-serial communication other station via PLC module
9 Serial port Access MNET/10{H),CC IE-CCink other station via PLC module

10 Serial port Access CC-Link-MNET/10(H),CC IE other station via PLC module

Serial port PLC module connection

»

o]

J [ Cancel
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7) In the DETAIL SETTINGS window, set "TARGET CPU" to "No. 2 unit" and click the "OK" button.
The "CRnQ COMMUCNIATION" screen opens again, so click the "OK" button.

-
CRnQ communication detail setting &J

Serial port PLC module connection
{1)PC side IfF Serial Setting

19, 2kbps

{2)PLC side I/F setting of PLC module

Connected module | QnMotionCPU -

[] via GOT{Bus) transparent mode
[ via GOT(direct coupled) transparent mode
[] via GOT{Ethernet) transparent mode

{3)Target CP (4)Check at communication time
m - m m 10 Sec
1 3 4 cPU2 (1to9999)
(5)Metwork communicaoD te getting of MMET/10,CC IE (8)Coexistence network route setting of MNET/10,CC IE

1

0

8) Select the model name under "OFFLINE ROBOT SETTING". Click "OK" after selecting.
This completes the communication settings.

Edit Project ==

Project name: RC1

Communication setting

RICtype:  |CRNQ-7x¢/CR75x-Q -]

Method: [crnQ - [ petai.. |
Device=USB E
Unt#=2

TimeQut=10000 msec

Robot model:  RV-2F-Q

Language: | MELFA-BASIC V VA

Travel base setting for display
Only travel base information for display is gt here. To change the

movement range of the travel axis, changf the parameters.

Travel base:  NOt used

Set the additional axis parametef of the simulation automatically
by the content of the above sftting.

Please clear the checkbox whenfyou set the parameter of the

additional axis by manually.
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9) Complete the "MULTI-CPU SETTINGS" next.
First, activate the online state between the robot and RT ToolBox2 to enable communication and
work with the robot.
Click the "ONLINE" button and wait for the communication server to change to online.

e
| [EI-3 EX3
| |

™ | e - @@EE

IzDM nitor
w3 ReL

o ] MELFA-3D Visi
-3 10 S\mu\atnr

ONLINE button

Offline :>

Click the ONLINE button. The communication server will change to online shortly.

Online

10) Expand "Online" — "Parameter" — "PLC cooperation parameter" in Workspace, and click" Multiple
CPU".

4 RT ToolBox2 - test (Simulation)

WorkSpace View Online Parameter Window Help
= 1] [ET2E 22 DENREHAE
| | | |

| | o] || [Res
Workspace x

_E test

2 3D Monitor

BIERIEIEER)

*E2 ParietE st

+B Movement parameter
+B Program parameter
+-f | Signal parameter

. -‘i a-@mﬂ'iﬁ'ﬂﬂ BYAEF e,

= | PLC cooperation parametera
TEE e

+ -y Board
+-[E Backup
+-{ Tool

+1-flT] MELFA-3D Vision
-4 /O Simulator
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11) The MULTI CPU SETTING screen opens
The same settings as "(1) GX Works2" step "11" are made here.
a) Change "NO. OF CPU MODULES" to "2 MOUDLES".
b) Change the No. of points (K) for the No. 1 and No. 2 units in "MULTI-CPU HIGH-SPEED
COMMUNICATION AREA SETTING" to "1".
After inputting the setting value, click the "WRITE" button.

& | Multiple CPU parameter 1:RC1 (Online) =n Foh ==
Mo. of CPU(QMLTCPUN) Multiple CPU synchronous Robot Input Offset
startup setting (QMLTCPUS)
CPUl [ Manual Setting
cPuz * 0-14(K word)
of Multiple CPU. CPU3 :
CPU4 -

Multiple CPU high speed transmission area setting (QMLTCPUL - QMLTCPU4)

Send range for each CPU

CPU User setting area Automatic Refresh
Point(K) | I/0 Mo. | Point | Start End Point
N MNo.l 1| Ju3eo 1024 |G10000 G11023 0
b) > Note) Do not set the robot CPU
A Mo.2 1| Ju3El 1024 | G10000|G11023 ] i i
— — automatic refresh function.
MNo.4
Total 2K Paint [] Advanced setting

The total is up to 14K points.

I Check ‘I Explain ( Write )
T~

12) The write confirmation screen opens, so click "YES".

[E=)

MELFA RT ToolBox2

. Are you sure you want to write the parameter to the robot
L controller?

13) Close the MULTI CPU SETTING screen.
This completes the setting of the multi-CPU on the robot CPU side.
To enable the changed parameters, turn both the drive unit and robot CPU power OFF and ON.

This completes the settings.
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[Reference] After creating the project, open "Edit Project” with the button shown below to change
each setting again.

Click this button to open "Edit Project".

r
RT ToolBox2 - test (Offline)

WorkSpace View Onli i Help
I= -] @ @ =) |
B wE (MR R| BED 00 AR MEA =2 DE@

P EINE R LEEIEENE
Emi Ea e en |
Workspgee x
- test
-3 3D Monitor
-5 RCL

-- MELFA-3D Vision

[-338 1O Simulator
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Appendix 5.3 Setting Multi-CPU (Using GX Developer)
The steps for setting the PLC communication, multi-CPU and personal computer support software are
explained in this section.

These examples apply for when the personal computer and PLC are connected with a USB cable.

1) GX Developer is used to set PLC communication and write the settings to the PLC.
GX Developer is also used to set the multi-CPU.
Connect the PLC and personal computer with a USB cable.

Project Edit Find/Replace View Online Diagnostics Tools Window Help

[— | — ] e I = T R e R e R e
clalslE]

R Gl A A8 1|

k]
Y e A - e e B

7| !
- T L
E

Screen at start up
2) Start up GX Developer.
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3) Select "PC READ" from "ONLINE"
@ MELSOFT series GX Developer iz
Project Edit Find/Replace Vi iagnostics  Teols  Window Help
I = ‘rﬁ’wsfersetup... g{,||g|n|n| @l@l@l ..fl‘ﬁ;l @I@I =1 |
BLEEIAI 210 o 4] loedromac.] |l ] Sl

al =2le| 2 B e Verify with PLC ... m | #4| Lol ta] 20] G| P b | ]
ol & o MY T ‘EI_ Write to PLC(Flash ROM) I =] ] s a;ﬁl;} 2=z c:F<g|

Xl Delete PLC data ...
Change PLC data attributes ...
PLC user data

Monitor
Debug

Trace

Remote operation ...

Redundant cperation...

Program memory batch transfer

Latch data backup operation
PLC module change
Safety CPU operation

Keyword setup

Clear PLC memory ...
Format PLC memory ...
Arrange PLC memory ...
Set time ...

4) The "SELECT PC SERIES" window opens. Select "QCPU (Q MODE)" for the PLC Series, and
then click OK.

Select PLC series

FLZ =zeries

MOTIONCSCPL
FHCPLU
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5) The "CONNECTION" window opens.
a) Select "SERIAL USB" for Personal Computer I/F
b) Select "CPU MODUEL" for PLC I/F
c) Select "No Specification" for Other Station Setting
d) Select "PLC No.1" for Target PLC
Click "Communication Test".

Transfer Setup

el

No specificationl| Other station{Single network Other station{Co-existence network

Time out (Sec

Retry times

o) GG IE Cont MET(I) CC-Link

MET/10(H) Multiple GPU setting

EE

Arcoessing host station

p—
[0 | §= LB
m
Serial GG IE Cont MET CC-Link Ethernet PLC
UsE NET/T0(H) board bioard board board
oard
USE
w1 o o O
[
PLC GG IE Cont MNET(ID CC-Link Ethernet G4
module MET/10(H) module module module
module
PLG mode

AF S50
board et
|
G4 Bus
module
k1|
[QGPU{Gmade)

Gonnection channel ligt..

PLC direct coupled setting

@ectlun Q |

o L L J B o

Ethernet

Detail

System  image..

Line Connected (Q/ABTELC24)..

o3

4
(e} GG IE Caont NET(ID) GG-Link Ethernet | Target PLC
MET/10({H} e
Not specified

CGlose

6) The "PC READ" window opens.

a) When "PARAMETER + PROGRAM" is clicked, the boxes for the corresponding data are

checked. Click the "EXECUTE" button.

Read from PLC

(e

Connecting interface |USE| == |PLO module
PLG Gannection [l Station Mo. [Hast  PLC twpe faT0UDEH  |PLGI — ]

=] __Tite ]

File selection l Device data | Program | Gommon | Local |
—

i \Oancel all selections

E| 5] Program

£ E?Boxes are checked
ame
Metwark/Femate I

= - Dewce memary I

I

I

I ------ [ Device data

‘ '

| SR—— L

Target memory |Pr0gram memory/Device memory

AT

18701409 11:0224 2

160812 1204:

=

Refresh view . 0 32767

Total free zpace
volume

Free space volume

e —
 oeove D
™ -
Cloze

Felated functions

Tranzfer zetup...
Remote operation...
Clear PLG memary ..

Format PLC memary..
Arrange PLG memary...
Create title...

Evtes
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7) The data is read from the PC and the message "Finished" appears. This completes the
communication test.

_
Read fil MELSOFT series GX Develo... [

Feadin

.

@ Completed.
(][] |

QK

8) Click "PC PARAMETER" under "PARAMETER" shown on the left of the screen.

§ MELSOFT series GX Developer (Unset project) - [LD(Read mode)  MAIN 172 Step]
7 Project Edit Find/Replace Convert View Online Diagnostics Tools Window Help
|Pmsram =1 O ofs| ||| el & &me-]~] @
1F[4 5% | Sk [ A [ [ e mlwlwlwl T | ) |+|1:|'E‘:”
F5 sF5 SFS FQ =F3 cFQ cFi0) sF7)sFE)aF7 ) a5 saFS)saf6l=aF7]==F5| aFS|esFSleaf0fFi0] aFS
=) E«%L@Hﬁ 2|2 Zlzl4l el 212 Sl @ #iEE] o
2|%|9-T"-| géi|§|| ﬂl%;” 5 | 8 % F& | F7 % F5 |F6 |F'.-‘|F8|F9 =F9 01-‘ Rs‘ a5 s
L]
=B (Unset project)
E-f] Program
&-[§] Device comment
-
o\ [@) Network param >
----- ~[&l] Device memory
9) The "Q PARAMETER SETTING" window opens.
10) Click the "MULTI CPU SETTING" button.
rQ parameter setting u
j PLG systam |PLC file |PLG RAS(I) |PLG RAS(Z) | Device | Program |Boot file |SFG | /O assignment | Built-in Ethernet part |
Label
Comment |
———————
eknowledes XY assignmen( | Multiple GPU settings | ) Defaut | Creck End Cancel |
N — —
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11) The MULTI CPU SETTING screen opens
a) Change "NO. OF CPU MODULES" to "2 MODULES".

b) Change the No. of points for the No. 1 and No. 2 units in "MULTI-CPU HIGH-SPEED

COMMUNICATION AREA SETTING" to "1".
c) Click the "SETTING COMPLETE" button.

.
Multiple CPU settings
Online module change(#*)

) ‘L Mo, of PLS ™ Enable online module change with another PLG.

I~
a ] When the online module change is enabled with another PLC,

Host GPLU number O status outside the eroup cannot be taken.

Mo zpecification - 140 sharing when uzing Multiple GPLs (%)

[~ A&ll GPUs can read all inputs

Operating mode (#)
Error operation mode at the stop of PLC [ All GPUs can read all outputs

v Multiple: GPU high speed transmission area setting ]Oommunication area setting (refresh setting) |
v All station stop by stop error of PLG2 v Use multiple GPU high speed transmizzion

[ CPU specific send range(*)

v PLC User setting area Auto refresh

Multiple GPU synchronous startup . it fellifl M. | point | Start End | point Setting
Target PLG b Mo.1 1 UlED 1024|G10000 (G11023 0 Setting

W Mol ) No.2 1|UBET 1024|G10000 (G11023 1] Selting

| “[Hog
v Mo2 N '4
o
v Set auto refresh getting if it i needed Mo zetting Already set )
I Tatal 2K points [~ Advanced settings(*)

The total number of pointz iz up to 14K,

(#)Settings should be set as same when Import Multiple GPL Parameter c) x End | ) Cancel
e

uzing multiple GPU.

%

Note) Do not set the robot CPU.

12) The "MULTI CPU SETTING" buttons will change to blue. (Initially these are pink.)
Press the "SETTING COMPLETE" button again.

Q parameter setting

[=5c)

PLC name IPLC system ]PLC file ]PLC RAS(1) ]PLC RAS(Z) }Device ]Program }Boot file ]SFC ]LfO assignment ]Eluilt—in Ethernet port ]

Label

Comment |

Diefault | (‘ End |}ance| |

Acknowledge XY azzighment

e ——
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13) Write the set parameters to the PLC.
Select "PC WRITE" from the "ONLINE" tab.

i MELSOFT series GX Developer (Unset proje:t)w mode) MAIN 172 Step] = | (5|
i Project Edit Find/Replace Convert Vie iagnostics Tools Window Help =S
[Froeram =1 =1 : fer setup ... GlE& 2 e Bé
1 14 dfo Dl
el ol o Ll EIET

rite to
oy | [ ot
Bl [ 2] 2] &) F|5| 7] 4| 8| e [ bl 0] B ] b o] ] LB 0
Write to PLC(Flash ROM) 3
x| Delete PLC data ... =
Change PLC data attributes ... I
=88 (Unset project) < {INCE DO i
: PLC user data 3
Program ssEan
[¥] Device comment Monitor 3
MoV ( 001
& - {uov E2MB0 cloooz
- arameter Debug 4
PLC parameter
[# PLcpa race R U3EO\
Network param ) L [=mov  m4MI00 G10000  E2 1
Remote pass Remote operation ... Alt+6
evice memory Redundant operation... 3R
Device init Program memory batch transfer {uov G10002 E2MI0 i
Latch data backup operation r
PLC module change » U3E1\
Safety CPU operation , —————————— MoV Gl0000  E4M200 K2 1
Password setup 3
Clear PLC memory ... MED
Format PLC memory ...
Arrange PLC memory ... frema N

14) The "PC WRITE" window opens.
a) When "PARAMETER + PROGRAM" is clicked, the boxes for the corresponding data are
checked. Click the "EXECUTE" button.

Write to PLC

55)

|UsE <==» |PLG module

Station Mo. [Host  PLC type  RTOUDEH PLCT
x| Title ]

File selection l Device data | Program | Gommon | Local |

Select all ‘ Cancel all zelections |

Connecting interface

PLC Connection

Tarest memory |Pr0gram memory/Device memary

NCDR

J Gloze
|

Password setup..

|Pr0gram memoary Device memory

g I

Bl Program I
E| Device com

@D commenz BOXes are checked

E@ Para&af -

Lo PLG Metwork /Remote I Remote aperation..
Clear PLG memory...
Format PLC memary..
Arrange PLC memory..

Create title...

Bvtes

Felated functions

Tranzfer setup...

e

N e e = -

0 32767

Total free space
volume

Free space volume

15) a) A window opens and the message "Execute PC write?" appears. Click "YES".
b) The message "Overwrite?" appears, so click "ALL".
c) The message "WRITING COMPELTE" appears. This completes the settings on the
GX Developer side.

MELSOFT series GX Developer - -}

After STOP remotely, is the PLC writing executed?
Warning
The control of PLC stops.

ELSOFT Series GX Developer
These parameters already exigt. Overnrite?
*Please execute after confirming safety.

a) > ]

MELSOFT series GX Develo... [Bedem)

\_ﬁl Completed.

b) I )] ek )

Al
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Appendix 6: Robot Start up and Maintenance

Appendix 6.1 Starting up after purchasing the robot

Step

Item

Reference and Instruction Manuals

Remarks

1

Check the product
Check the optional parts

Product inspection report
Standard specifications

Order form
Delivery form

maintenance

2 Install the robot arm and controller/drive Standard specifications Enclosed parts
unit From robot arm setup to maintenance
Remove the fixing brackets
3 Check and wire the controller/drive unit's Standard specifications
primary power specifications (also connect | From controller setup, basic operations to
the ground) maintenance
4 Connect the device connection cables Standard specifications Final
Connect the T/B From controller setup, basic operations to | confirmation of
maintenance specifications
5 With Emergency Stop applied, turn ON the | Standard specifications Confirmation of
controller's control power (Wait 15 sec.) From controller setup, basic operations to | safety
maintenance
6 Alarm "H0060" is the controller's Troubleshooting Confirmation of
emergency stop emergency
Alarm "H0070" is the T/B's emergency stop stop function
Cancel the emergency stop and press the
[RESET] key
7 Origin setting (data method) From robot arm setup to maintenance Operate with
Input the enclosed mechanism origin data T/B
into the controller
8 After setting the origin, check the From robot arm setup to maintenance
movement of all axes with jog feed Detailed explanation of functions and
operations
9 After confirming the movement, attach the From robot arm setup to maintenance Check hand
optional parts and hand related parts From controller setup, basic operations to | movement

This completes startup of the robot.
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(1) Maintenance and inspection timing

Maintenance and inspection includes inspections that are performed daily and periodic

inspections that are performed at a set timing.

Inspection schedule
In addition to the monthly inspection, add items that are inspected every three months
(estimating 500Hr operation hours) as shown below.

O Hr

500 Hr

1,000 Hr

1,500 Hr

2,000 Hr

6,000 Hr

Operation
hours

<Guide to inspection timing>

1 shift

Daily inspection

1-month
inspection

1-month
inspection

1-month
inspection

3-month
inspection

1-month
inspection

1-month
inspection

1-month
inspection

3-month
inspection

6-month
inspection

1-month
inspection

1-month
inspection

1-month
inspection

3-month
inspection

1-month
inspection

1-month
inspection

1-month
inspection

3-month
inspection

6-month
inspection

~ 1-year
inspection

1-month
inspection

3-month
inspection

6-month
inspection

1-year
inspection

3-year
inspection

8Hr/day x 20 days/month x 3 months = approx. 500Hr
10Hr/day x 20 days/month x 3 months = approx. 600Hr

2 shifts
15Hr/day x 20 days/month x 3 months = approx. 1,000Hr

[Caution] As shown above, when running two shifts, perform the 3-month inspection,
6-month inspection and 1-year inspection when half the period has passed.
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(2) Daily inspection items

The daily inspection items differ according to the purchased model. (An example is shown below.)

Step

Inspection Item (Details)

Action when problem is found

Before power ON (Check the following inspection items before turning the power ON.)

1

Are any of the robot mounting bolts loose?

Securely tighten the bolts.

(Visual)
2 | Are any of the cover tightening screws loose? Securely tighten the screws.
(Visual)
3 | Are any of the hand mounting bolts loose? Securely tighten the bolts.
(Visual)
4 |lIs the power cable correctly connected? Securely connect.
(Visual)
5 | Are the device connection cables between the robot Securely connect.
controller and the drive unit correctly connected?
(Visual)
6 Are there any cracks on the robot? Is any foreign matter | Replace with a new part, or take remedial
attached, or are there any obstacles? measures.
7 | Are there any problems in the pneumatic system? Are | Discharge the drainage, and fix the air leak

there any air leaks, built up drainage or broken hoses?
Is the air source normal?
(Visual)

(replace the part).

After power ON (Monitor the robot while turning the power ON.)

1

Is there any abnormal movement or abnormal sound
when the power is turned ON?

Refer to Troubleshooting and take actions.

During operation (Try moving with an original program)

1

Check that none of the movement points are deviated.

Check the following items if there is any deviation.

1. Are any of the mounting bolts loose?

2. Are any of the hand mounting bolts loose?

3. Is the position of the jigs other than the robot
deviated?

4. If the position deviation cannot be eliminated, refer to
"Troubleshooting”, check the state and take actions.

Refer to Troubleshooting and take actions.

Is there any abnormal movement or abnormal sound?

(Visual)

Refer to Troubleshooting and take actions.
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The inspection items differ according to the purchased model. (An example is shown below.)

(3) Periodic inspection items

Step Inspection Item (Details) Action when problem is found

1-month inspection items

1 Are any of the robot arm bolts or screws loose? Securely tighten the bolts.

Are any of the connector fixing screws or terminal

block terminal screws loose? Securely tighten the screws.

3-month inspection items

Adjust the timing belt if it is loose or too

1 Is the timi It ly t ?
s the timing belt properly tensed tight.

6-month inspection items

Replace if any of the teeth are missing or

- . "
1 Are the timing belt teeth heavily worn? if there is marked wear.

1-year inspection items

1 Replace the backup battery in the robot arm.

Replace if any of the teeth are missing or

2 Are the timing belt teeth heavily worn?

if there is marked wear.

3 Is the timing belt properly tensed?
Is the timing belt causing positional deviation?

Adjust the tension if the timing belt is too
loose or too tight.

3-year inspection items

1 Lubricate the reduction gears for each axis.

& O @ Periodically service the robot to ensure correct and safe use for a long time. ¢ < #
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Appendix 7: Frequently Used Parameters

Parameter Parameter No. of Details explanation Factory setting
name arrays
No. of
characters
Joint operation MEJAR Real Specify the overrun limit value of the joint | Setting value per
range number 16 | coordinate system. mechanism
Set the operation range for each axis.
It is not recommended to expand the
operation range. The robot may hit a
mechanical stopper.
Note) When the J1 offset angle
(J1OFFSET) is set for a vertical 5-axis
type robot, the joint operation range of the
J1-axis cannot be changed.
Minus and plus directions (-J1, +J1, -J2,
+J2,...... -J8, +J8) Unit: deg
XYZ movement MEPAR Real Specify the overrun limit value of the XYZ | (-X, +X, -Y, +Y, -Z, +Z) =
range number 6 coordinates system. -10000, 10000,

Limit the operation range of the robot in
the XYZ coordinates system.

Set up the robot in the controller and then
set this parameter to prevent it from
hitting peripheral devices during manual
operation.

Minus and plus directions (-X, +X, -Y, +Y,
-Z,+Z)

Unit: mm

-10000, 10000,
-10000, 10000

User-defined
area

Set the user-defined area(s)

(up to 32 areas) and specify robot behavior in those areas.

AREA*CS Integer 1 Set the coordinate system of the 0
* indicates 1 user-defined area(s)*. (* = 1 to 32)
to 32. 0: World coordinate system (compatible
with the conventional robots)
1: Base coordinate system
AREA*P1 Real Set the position coordinate of the X,Y,Z,A, B,C, L1, L2)
* indicates 1 number 8 diagonal point 1, posture data, and =0.0, 0.0, 0.0, -360.0
to 32. additional axis coordinate of the -360.0, -360.0, 0, 0
user-defined area*. They are defined from
the first element in order of X, Y, Z, A, B,
C, L1, and L2.
AREA*P2 Real Set the position coordinate of the X,Y,Z, A, B,C, L1, L2)
* indicates 1 number 8 diagonal point 2, posture data, and =0.0, 0.0, 0.0, +360.0,
to 32. additional axis coordinate of the +360.0, +360.0, 0, 0

user-defined area*. They are defined from
the first element in order of X, Y, Z, A, B,
C, L1, and L2.

Free plane limit

Set the overrun limit value in the free plane.
The coordinates of the three points create a plane and the area which does not include the origin is
outside the operation range. Use the following three types of parameters to set up to eight limits.

SFC*P Real Specify three points to create a plane. (X1, Y1, Z1, X2, Y2, Z2,
* indicates 1 number 9 X1, Y1, Z1: Origin position on the plane X3,Y3,23) =
to 8. X2, Y2, Z2: Position on the X-axis of the 0.0, 0.0, 0.0, 0.0, 0.0,
plane 0.0, 0.0, 0.0, 0.0
X3, Y3, Z3: Position on the X-Y plane in
the +Y-axis direction
SFC*ME Integer 1 Specify the mechanism number which 0
* indicates 1 enables the free plane limit.
to 8. Set the number within the range of 1 to 3.

(normally set to 1)
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Parameter Parameter No. of Details explanation Factory setting
name arrays
No. of
characters
SFC*AT Integer 1 Specify whether to enable or disable the 0 (Disable)
* indicates 1 set free plane limit.
to 8. 0: Disable (initial value)
1: Enable (The operable area is at the
robot coordinate origin side.)
-1: Enable (The operable area does not
include the robot coordinate origin.)
Home position JSAFE Real Specify the home position. The setting varies
number 8 The robot moves to the home position by | depending on the model.
executing Mov P_SAFE in the robot
program or inputting the SAFEPOS signal
of the external signal.
(J1, J2, J3, J4, J5, J6, J7, J8) Unit: deg
Standard tool MEXTL Real Set the initial values for the relationship X, Y,Z,A, B,C)=0.0,
coordinate number 6 between the hand tip (control point) and 0.0, 0.0, 0.0, 0.0, 0.0

the mechanical interface (hand mounting
surface).

In the factory setting, the mechanical
interface is set as the control point.
Change this setting to attach the hand
and set the hand tip as the control point.
(Posture control can be performed on the
hand tip at the XYZ or tool jog.)

(X,Y, Z, A, B, C) Unit: mm for XYZ, deg
for ABC

Hand/workpiece
conditions
(Used for
optimized
acceleration/
deceleration or
impact
detection)

Set the hand and workpiece conditions in the program when Oadl ON (initial value) is set.

Up to eight conditions can be set and the combination of the conditions used can be selected with
the LoadSet instruction.
Note) Set the hand and workpiece conditions correctly. If the conditions set are less than the actual
mounted load, the life of mechanical components used in the robot may be shortened.

HNDDATO

Real
number 7

Set the initial conditions of the hand.
(Specify them in the tool coordinate
system.)

These values are used just after
power-on.

To use impact detection during the jog
operation, set the actual hand conditions.
Failure to do so could lead to incorrect
impact detection.

(Weight, size X, size Y, size Z, center of
gravity X, center of gravity Y, center of
gravity Z) Unit: Kg, mm

The setting varies
depending on the model.

HNDDAT*
* indicates 1
to 8.

Real
number 7

Set the conditions of the hand. (Specify
them in the tool coordinate system.)
(Weight, size X, size Y, size Z, center of
gravity X, center of gravity Y, center of
gravity Z) Unit: Kg, mm

Standard load
,0.0,0.0,0.0,0.0,0.0,0.0

WRKDATO

Real
number 7

Set the initial conditions of the workpiece.
(Specify them in the tool coordinate
system.)

These values are used just after
power-on.

(Weight, size X, size Y, size Z, center of
gravity X, center of gravity Y, center of
gravity Z) Unit: Kg, mm

0.0,0.0,0.0,0.0,0.0,0.0,
0.0

WRKDAT*
* indicates 1
to 8.

Real
number 7

Set the conditions of the workpiece.
(Specify them in the tool coordinate
system.)

(Weight, size X, size Y, size Z, center of
gravity X, center of gravity Y, center of
gravity Z) Unit: Kg, mm

0.0,0.0,0.0,0.0,0.0,0.0,
0.0
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Parameter Parameter No. of Details explanation Factory setting
name arrays
No. of
characters
HNDHOLD* Integer 2 Set whether or not to hold a workpiece 0,1
* indicates 1 when HOPEN* or HCLOSE* is executed.
to 8. (Setting for OPEN/CLOSE)
(Not holding/holding = 0/1)
Jog setting JOGJSP Real Specify the joint jog feed amount and step | Setting value per
number 3 operation speed. (Inching H, inching L, mechanism
maximum override)
Inching H: Feed amount when the jog
speed is High Unit: deg
Inching L: Feed amount when the jog
speed is Low Unit: deg
Maximum override: Operation is
performed under OP override x maximum
override.
JOGPSP Real Specify the XYZ jog feed amount and Setting value per
number 3 step operation speed. (Inching H, inching | mechanism
L, maximum override)
Inching H: Feed amount when the jog
speed is High Unit: mm
Inching L: Feed amount when the jog
speed is Low Unit: mm
Maximum override: Operation is
performed under OP override x maximum
override. Operation exceeding the
maximum speed of 250 mm/s cannot be
performed.
Hand HIOTYPE Integer 1 Set the electrical specifications -1
input/output type (source/sink) of the built-in air hand

interface. Set them according to the
specifications of the solenoid valve and
others used.

-1: Not set/0: Source/1: Sink
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Appendix 8: Dedicated input/output
Dedicated input/output signals have the functions shown in the table below.

These functions are used by the parallel input/output unit by assigning the signal No. in
the parameter. The signal No. is assigned by the signal No. used in the order of "input
signal" and "output signal" in each parameter. Refer to the parameter setting method.
Furthermore, when -1 is assigned for the signal No., this signal will not be used.

Set input/output parameters either in the T/B parameter screen, or with the
maintenance tools of the personal computer support software (optional). Additionally,
an example signal timing diagram is in "Controller INSTRUCTION MANUAL Detailed

explanations of functions and operations" for your reference.

Dedicated input/output signals are enabled when the controller mode is "AUTOMATIC",
and the operation rights input signal (IOENA) is ON.

Dedicated input/output list

Signal number at factory default
Parameter name| Class Name Function SI:S/':;TI Input, Quiput
iQ Platform
- Standalone
compatible
RCREADY Input | - - -1 (No meaning), | -1 (No meaning),
10001 -
Output | Controller power | After turning the power ON,
ON complete outputs that an external input
signal can be received.
ATEXTMD Input | - - -1 (No meaning), | -1 (No meaning),
Output | Remote mode Outputs that the controller 10002 B
output mode is "AUTOMATIC". This is
the remote mode.
The condition is that this signal
is ON for the control with an
external signal.
TEACHMD Input | - - -1 (No meaning), | -1 (No meaning),
Output | Teach mode Outputs that the controller 10003 -1
output mode is "MANUAL".
ATTOPMD Input | - - -1 (No meaning), | -1 (No meaning),
Output | Automatic mode | Outputs that the controller 10004 -1
output mode is "AUTOMATIC".
IOENA Input | Operation rights | Enables/disables operation Level 10005, 5,
input signal rights for the external signal 10005 3
control.
Output | Operation rights | Outputs operation rights
output signal enabled status for the external
signal control.
When the controller mode is
set to "AUTOMATIC", the
operation rights input signal is
ON, and no other devices
acquire operation rights, the
operation rights are acquired
from the external signal.
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Parameter name

Class

Name

Function

Signal
level

Signal number at factory default
Input, Output

iQ Platform
compatible

Standalone

START
(Operation rights
required)

Input

Start input

Starts the program.

To start the specified program,
select the program in the
program select signal
"PRGSEL" and the numeric
value input "IODATA", and then
input the start signal.

When the parameter "PST" is
enabled, the program number
is read from numerical value
input (IODATA) and the
program starts. (Program
selection will not be required.)
During the multi-task operation,
this parameter executes all
task slots.

However, slots with a starting
condition that is set to
ALWAYS or ERROR via a
parameter "SLT**" will not be
executed.

Edge

Output

Running output

Outputs that the program is
running.

During the multi-task operation,
if at least one task slot is
running, this parameter is ON.
However, slots with a starting
condition that is set to
ALWAYS or ERROR via a
parameter "SLT*" will not be
executed.

10006,

10006

3,

STOP

Input

Stop input

Stops the running program.
(Slots that have start-up
conditions of ALWAYS and
ERROR setting is excluded.)
Stop input is fixed to input
signal 0, and this number
cannot be changed.

During the multi-task operation,
this parameter stops all task
slots. However, slots with a
starting condition that is set to
ALWAYS or ERROR via a
parameter "SLT**" will not be
executed. Normal open and
normal close may be changed
using the parameter INB.

Level

Output

Output stopped

Outputs that the program is
stopped.

Turns ON when slot multi-task
is not running, and at least one
slot is suspending.

However, slots with a starting
condition that is set to
ALWAYS or ERROR via a
parameter "SLT**" will not be
executed.

10000
(Cannot be
changed),

10000

0
(Cannot be
changed),

STOP2

Input

Stop input

Stops the running program.
(Specifications are the same as
the one for the STOP
parameter.)

Unlike the STOP parameter,
the signal number can be
changed.

Level

Output

Output stopped

Outputs that the program is
stopped.

(Specifications are the same as
the one for the STOP
parameter.)
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Parameter name

Class

Name

Function

Signal
level

Signal number at factory default
Input, Output

iQ Platform
compatible

Standalone

STOPSTS

Input

Output

Inputting stop
signal

Outputs that the stop signal is
being input.
(Logical ADD of all devices.)

-1 (No meaning),
10007

-1 (No meaning),
-1

SLOTINIT
(Operation rights
required)

Input

Program reset

Cancels the program stop
state, and returns the program
execution line to the first line.
Executing a program reset
makes it possible to select a
program.

When used with multi-task, this
parameter resets the program
for all task slots.

However, slots with a starting
condition that is set to
ALWAYS or ERROR via a
parameter "SLT**" will not be
executed.

Edge

Output

Program
selectable output

Outputs that program is
selectable.

When the program is
running/not stopped, this
parameter is ON.

During the multi-task operation,
if all task slots are running/not
stopped, this parameter is ON.
However, slots with a starting
condition that is set to
ALWAYS or ERROR via a
parameter "SLT**" will not be
executed.

10008,

10008

-1,

ERRRESET

Input

Error reset
[INPUT] signal

Clears the error.

Edge

Output

Error [OUTPUT]
signal

Outputs that there an error.

10009,
10009

SRVON
(Operation rights
required)

Input

Servo ON
[INPUT] signal

Turns the robot servo power
ON.

With a multi-mechanism
configuration, the servo power
supplies for all mechanisms will
be turned ON.

Edge

Output

Servo ON
enabled
[OUTPUT] signal

When the robot servo power is
ON, this parameter is ON.
When the servo power is OFF,
this parameter is OFF. With a
multi-mechanism configuration,
this output turns ON when the
servo of at least one
mechanism is ON.

10010,

10010

SRVOFF

Input

Servo OFF
[INPUT] signal

Turns the robot servo power
OFF. (All mechanisms are
supported.) While this signal is
being input, servo ON cannot
be executed.

Level

Output

Servo ON
disabled
[OUTPUT] signal

This output indicates a status
where the servo power supply
cannot be turned ON.

(Echo back)

10011,

10011
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Signal number at factory default

Parameter name| Class Name Function si:g;;?' LR
iQ Platform
: Standalone
compatible
AUTOENA Input | Automatic Disables automatic operation Level -1, -1
operation when inactive.
enabled input If this signal is inactive, and the
AUTOMATIC mode is entered,
a low level error L5010 will
occeur.
This input is used to interlock
the operations via the operation
panel with the I/O signals. Use
of this input is not a
requirement.
Output | Automatic Outputs the automatic -1 -1
operation operation enabled status.
enabled output
CYCLE Input | Cycle stop Starts the cycle stop. Edge 10012, -1,
[INPUT] signal 10012 -1
Output | In cycle stop Outputs that the cycle stop is
operation operating.
[OUTPUT] signal | Turns OFF when the cycle stop
is completed.
MELOCK Input | Machine lock Sets/releases the machine lock | Level | -1, -1,
(Operation rights [INPUT] signal state for all mechanisms
required) This parameter can be set or
released when all slots are in
the program selection state.
Signal level will be set to Level
when program selection is
enabled.
Output | In machine lock | Outputs the machine lock -1 -1
status [OUTPUT] | status.
signal This parameter turns ON when
at least one mechanism is in
the machine lock state.
During the machine lock status,
the robot will not move, and
program operation will be
enabled.
SAFEPOS Input | Home position Requests the Home position Edge 10013, -1,
(Operation rights return [INPUT] return operation.
required) signal This signal initiates a joint
interpolation movement to the
position set by the parameter
"JSAFE". The speed is
determined by the override
setting.
Make sure the robot does not
interfere with any peripheral
devices.
Output | Returning to Outputs that Returning to home 10013 -1
home position position is taking place.
[OUTPUT] signal
BATERR Input | - - -1 (No meaning), | -1,
Output | Battery voltage Outputs that the controller 10014 -1

low

battery voltage is low.

The output is turned OFF when
the controller power supply is
reconnected after battery
replacement. This signal is also
output under the following
conditions.

The cumulative time when the
controller power supply is
turned OFF exceeds 14600
hours.

The output is turned OFF if the
battery depletion time is reset.
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Signal number at factory default

i Input, Output
Parameter name| Class Name Function si'gnTl - .
eve iQ Platform
: Standalone
compatible
OUTRESET Input | General-purpose | Resets the general-purpose Edge 10015, -1,
(Operation rights output signal output signal.
required) reset The operation at the input is set
with parameters ORSTO to
ORS18160.
Output | - - -1 (No meaning) | -1 (No meaning),
HLVLERR Input | - - -1 (No meaning), | -1 (No meaning),
Output | High level error | Outputs that a high level error 10016 )
[OUTPUT] signal | is occurring.
LLVLERR Input | - - -1 (No meaning), | -1 (No meaning),
Output | Low level error Outputs that a low level error is 10017 -1
[OUTPUT] signal | occurring.
CLVLERR Input | - - -1 (No meaning), | -1 (No meaning),
Output | Warning level Outputs that a warning level 10018 )
error [OUTPUT] error is occurring.
signal
EMGERR Input | - - -1 (No meaning), | -1 (No meaning),
Output | Emergency stop | Outputs that an emergency 10019 -1
[OUTPUT] signal | stop is occurring. [EMGERR
output conditions]
External emergency stop error:
H0050, H0051 (Dual line is
faulty)
Operation panel emergency
stop error: HO060, HO061
(Dual line is faulty)
T/B emergency stop error:
H0070, HO071 (Dual line is
faulty)
Door switch signal faulty:
H0039, H0040 (Dual line is
faulty)
Wiring error of EMGIN
connector: HO141
SnSTART Input | Slot n start Starts each slot. n = 1 to 32 Edge -1, -1,
(n=11032) [INPUT] -1 -1
(Opergtlc&n fights | Output | Siot n in Outputs the running status of
required) operation each slot. n=1to 32
[OUTPUT]
SnSTOP Input | Slot n stop Stops each slot. n = 1 to 32 Level -1, -1,
(n=1to 32) [INPUT] -1 -1
Output | Slot n suspended | Outputs that each slot has
[OUTPUT] temporarily stopped and the
program is suspended. n =1 to
32
MnSRVOFF Input | Mechanism n Turns OFF the servo for each Level -1, -1,
(n=1103) servo OFF mechanism. n = 1 to 32
[INPUT] signal The servo cannot be turned ON
while this signal is being input.
Output | Mechanism n Outputs the servo ON disabled -1 -1
servo ON status. (Echo back)
enabled
[OUTPUT] signal
MnSRVON Input | Mechanism n Turns the servo ON for each Edge -1, -1,
(n=1t03) servo ON mechanism. n = 1 to 3 -1 -1
(Operation rights [INPUT] signal
required) Output | Mechanism n Outputs the servo ON status. n
servo ON =1to3
[OUTPUT] signal
MnMELOCK Input | Mechanism n Sets/releases the machine lock | Edge | -1, -1,
(n=1t3) machine lock status of each mechanism. -1 -1
(Operation rights [INPUT] signal n=1t03
required) Output | Mechanism n Outputs that the machine is in

machine lock
[OUTPUT] signal

the lock state.
n=1to3
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Parameter name

Class

Name

Function

Signal
level

Signal number at factory default
Input, Output

iQ Platform
compatible

Standalone

BRKLOCK

Input

Brake lock
[INPUT]

This input signal is turned ON
to lock the brake during servo
ON.

This function is available for all
of the axes with brakes.

Level

Output

Brake locked
[OUTPUT]

This output signal is turned ON
when the Brake lock [INPUT]
signal is turned ON.

-1,

-1,

PRGSEL
(Operation rights
required)

Input

Program
selection
[INPUT] signal

Designates the setting value for
the program No. with numeric
value input signals.

Select the program for slot 1.
Output this signal when at least
15ms has elapsed following the
output to the numerical input
(IODATA). This signal should
also be output to the robot for
at least 15ms.

Edge

Output

10020

OVRDSEL
(Operation rights
required)

Input

Override
selection
[INPUT] signal

Designates the setting value for
the override with the numeric
value input signals.

Output this signal when at least
15ms has elapsed following the
output to the numerical input
(IODATA). This signal should
also be output to the robot for
at least 15ms.

Edge

Output

10021

IODATA

Input

Numeric input
(Start bit number,
end bit number)

Reads the numerical values as
binary values.

Program number is read by the
PRGSEL. If the parameter
"PST" is enabled, it is read by
the Start signal.

Override is read by the
OVRDSEL. The bit width can
be set arbitrarily. However, the
accuracy of output values
cannot be guaranteed when
they exceed the set bit width.
Output this input to the robot for
at least 15ms before inputting
PRGSEL or other setting
signals.

Level

IODATA

Output

Numeric output

(Start bit number,
end bit number)

Outputs the numerical values
as a binary value.

- Program number (Output by
the PRGOUT),

- Override (Output by the
OVRDOUT),

- Line number (Output by
LINEOUT),

- and error number (output in
ERROUT) are output.

The bit width can be set
arbitrarily. However, the
accuracy of output values
cannot be guaranteed when
they exceed the set bit width.
Read this signal after at least
15ms has elapsed following the
input of a program number
(PRGOUT) or other signal to
the robot.

Note 2)
10032 (Start bit)
10047 (End bit),

10032 (Start bit),
10047 (End bit)

Note 2)
-1 (Start bit),
-1 (End bit),

-1 (Start bit),
-1 (End bit),

-293-




COMMON

Signal number at factory default

Parameter name| Class Name Function si:g;;?' LR
JaHEI Standalone
compatible

PRGOUT Input | Program No. Outputs the program number Edge 10022, -1,
output request for task slot 1 to the numerical
output (IODATA).
Read the numerical output
(IODATA) signal after at least
15ms has elapsed following the
input of this signal to the robot.
Output | Program No. Outputs the "program number 10022 1
[OUTPUTTING] output in progress" status to
signal the numerical output.
LINEOUT Input | Line No. Outputs the line number for Edge 10023, -1,
[OUTPUT task slot 1 to the numerical
REQUEST] output (IODATA).
Read the numerical output
(IODATA) signal after at least
15ms has elapsed following the
input of this signal to the robot.
Output | Line No. Outputs the "line number 10023 1
[OUTPUTTING] output in progress" status to
signal the numerical output.
OVRDOUT Input | Override value Outputs the OP override the Edge 10024, -1,
output request numerical output (IODATA).
Read the numerical output
(IODATA) signal after at least
15ms has elapsed following the
input of this signal to the robot.
Output | Override value Outputs the "override output in 10024 A
[OUTPUTTING] progress" status to the
signal numerical output.
ERROUT Input | Error No. output | Outputs the error number to the | Edge 10025, -1
request numerical output (IODATA).
Read the numerical output
(IODATA) signal after at least
15ms has elapsed following the
input of this signal to the robot.
Output | Error No. Outputs the "error number 10025 1
[OUTPUTTING] output in progress" status to
signal the numerical output.
JOGENA Input | JOG valid Carries out the JOG operation Level | -1, -1,
(Operation rights [INPUT] signal of the designated axis in the
required) designated mode.
Operation takes place while
this signal is ON.
Output | JOG valid Outputs that the JOG operation 1 1
[OUTPUT] signal | is carried out.
JOGM Input | JOG mode Designates the JOG mode. Level Note 3) Note 3)
[INPUT] 0/1/2/3/4/5 = -1 (Start bit), -1 (Start bit),
(startNo.,end | Joint/XYZ/Cylindrical/3-axis -1 (End bit), -1 (End bit),
No.) XYZ/tools/Works (Ex-T) -1 (Start bit), -1 (Start bit),
Output | JOG mode Outputs the current JOG mode. -1 (End bit -1 (End bit)
[OUTPUT]
(start No., end
No.)
JOGMENO Input | JOG mechanism | Designates the mechanism Level | -1 (Startbit), -1 (Start bit),
number [INPUT] | number. -1 (End bit), -1 (End bit),
(start No., end If this parameter is not -1 (Start bit), -1 (Start bit),
No.) specified, the mechanism -1 (End bit) -1 (End bit)
number is fixed to machine 1.
Output | JOG mechanism | Outputs the current mechanism
number number.
[OUTPUT]
(start No., end
No.)
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Parameter name

Class

Name

Function

Signal
level

Signal number at factory default
Input, Output

iQ Platf9rm Standalone
compatible

JOG+

Input

JOG feed plus
side for 8-axis
(start No., end
No.)

Designates the JOG operation
axes.

Joint JOG mode:

J1, J2, J3, J4, J5, J6, J7, and
J8 axes from the start number
XYZ JOG mode: X, Y, Z, A, B,
C, L1, and L2 axes from the
start number

CYLINDER JOG mode: X, 6, Z,
A, B, C, L1, and L2 axes from
the start number

3-axis XYZ JOG mode: X, Y, Z,
J4, J5, and J6 axes from the
start number

TOOL JOG mode: X, Y, Z, A,
B, and C axes from the start
number

WORK JOG mode (Ex-T JOG
mode): X, Y, Z,A,B,and C
axes from the start number

Level

Output

Note 4) Note 4)
-1, -1,
-1 -1

JOG-

Input

JOG feed minus
side for 8-axis
(start No., end
No.)

Designates the JOG operation
axes.

Joint JOG mode:

J1, J2, J3, J4, J5, J6, J7, and
J8 axes from the start number
XYZ JOG mode: X, Y, Z, A, B,
C, L1, and L2 axes from the
start number

CYLINDER JOG mode: X, 6, Z,
A, B, C, L1, and L2 axes from
the start number

3-axis XYZ JOG mode: X, Y, Z,
J4, J5, and J6 axes from the
start number

TOOL JOG mode: X, Y, Z, A,
B, and C axes from the start
number

WORK JOG mode (Ex-T JOG
mode): X, Y, Z,A,B,and C
axes from the start number

Level

Output

Note 4) Note 4)

-1 -1

JOGWKNO

Input

Output

Workpiece
coordinate
number

Specify the workpiece
coordinate number (Ex-T
coordinates number) for the
standard of WORK JOG
operation with numerical
values from 1 to 8.

Note) This input signal is read
with the edge (change from
OFF to ON) of JOG valid input
signal: JOGENA.

When you change the
workpiece coordinate number,
change JOG valid input signal:
JOGENA from OFF to ON first.

Level

Outputs the current value input
into the workpiece coordinate
number (Ex-T coordinate
number).

Note 3)

-1 (Start bit),
-1 (End bit),
-1 (Start bit),
-1 (End bit)

Note 3)

-1 (Start bit),
-1 (End bit),
-1 (Start bit),
-1 (End bit)

JOGNER
(Operation rights
required)

Input

Temporarily
ignore JOG
operation error
[INPUT] signal

Temporarily ignores errors that
cannot be reset during JOG
operation.

*This signal is applicable to
only machine 1.

Level

Output

Temporarily
ignore JOG
operation error
[OUTPUT] signal

Outputs that the error is being
ignored temporarily.

*This signal is applicable to
only machine 1.
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Parameter name

Class

Name

Function

Signal
level

Signal number at factory default
Input, Output

iQ Platform

compatible Standalone

HNDCNTLn
(n=110 3)

Input

Output

Mechanism n
hand [OUTPUT]
signal status
(start No., end
No.)

Outputs the hand output (n=1)
900 to 907 status.

Outputs the hand output (n=2)
910 to 917 status.

Outputs the hand output (n=3)
920 to 927 status.

Example) To output the four
points from 900 through 903 to
general-purpose output signals
3, 4, 5and 6, set the
HNDCNTL1 to (3, 6).

HNDCNTL1
10048
(Start bit),
10055

(End bit)

-1 (Start bit),
-1 (End bit)

HNDSTSn
(n=1103)

Input

Output

Mechanism n
hand [INPUT]
signal status
(start No., end
No.)

Outputs the hand input (n=1)
900 to 907 status.

Outputs the hand input (n=2)
910 to 917 status.

Outputs the hand input (n=3)
920 to 927 status.

Example) To output the four
points from 900 through 903 to
general-purpose output signals
3,4, 5 and 6, set the HNDSTS1
to (3, 6).

HNDSTS1
10056
(Start bit),
10063
(End bit)

-1 (Start bit),
-1 (End bit)

HANDENA

Input

Hand control
permission
[INPUT]

Permit or prohibit control of the
robot by the external signal. 1/0
= permitted/prohibited

Note) The control of the robot
hand is available during
automatic execution. For
safety, ensure that there is an
interlock of the robot and
external equipment, such as
the sequencer.

When the control of robot hand
by an external signal is
permitted, the commands
"HOpen/HClose", of a program
becomes invalid.

Level

Output

Hand control
permission
[OUTPUT]

Outputs the permission
condition of robot hand control
by the external signals. 1/0 =
permitted/prohibited

When the Hand control
permission [INPUT] signal is
turned ON and T/B is not
available, this signal turns ON.

HANDOUT

Input

Hand output
control signal

Set the external input-signal
range for controlling the robot
hand.

The input signal set up here is
matched in order with the hand
signal set up by parameter:
HANDTYPE.

Element 1: Hand output control
signal start number

Element 2: Hand output control
signal end number

Edge

-1 -1

Output

HNDERRnN
(n=110 3)

Input

Mechanism n
hand error
[INPUT] signal

Requests the hand error
occurrence.

A low level error No. 30 will be
generated.

Level

Output

Mechanism n
pneumatic error
[OUTPUT] signal

Outputs that a pneumatic
pressure error is occurring.
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Signal number at factory default

Parameter name| Class Name Function si:g;;?' LR
JaHEI Standalone
compatible

AIRERRn Input | Mechanism n Request the pneumatic Level -1, -1,
(n=1105) pneumatic pressure error occurrence.
pressure error A low level error No. 31 will be
[INPUT] signal generated.
Output | Mechanism n Outputs that a pneumatic -1 -1
pneumatic error pressure error is occurring.
[OUTPUT] signal
USRAREA Input | - - Note 5) Note 5)
Output | User-designated | Outputs that the robot is in the 10064 -1 (Start bit),
area 32-points user-designated area. g%tg‘;b't)’ -1 (End bit)
(start No., end The output is made (End bit)
No.) sequentially for areas 1, 2 and
3, as designed from the one
closest to the start number.
The area is set with parameters
AREA1P1, AREA1P2 to
AREA32P1, and AREA32P2.
Setting example)
When USRAREA is used as an
example:
If only area 1 is used,
USRAREA: 8, 8 — Setting
valid
If area 1,2 are used,
USRAREA: 8, 9 — Setting
valid
USRAREA: -1,-1 — Setting
invalid
USRAREA: 8,-1 — Setting
invalid (No Error) USRAREA:
-1,8 — Setting invalid (No
Error) USRAREA: 9,8 —
Setting invalid (Error L6643)
MnPTEXC Input | - - -1 (No meaning), | -1 (No meaning),
(n=1103) Output | Warning for Outputs that the replacement Level
maintenance time of maintenance parts has -1 -1
parts been reached.
replacement time
MnWUPENA Input | Mechanism n Enables the warm-up operation Level -1, -1,
(n=110 3) warm-up mode of each mechanism.
(Operation rights operation mode | (n=1to 3)
required) enable [INPUT] Note) To switch the warm-up
signal operation mode enable/disable
using this input signal, it is
necessary to enable the
warm-up operation mode with
the WUPENA parameter, etc.
If the warm-up operation mode
has been disabled with a
parameter, inputting this input
signal will not enable the mode.
Output | Mechanism n Outputs that the warm-up -1 -1
warm-up operation mode is enabled.
operation mode (n=1to 3)
[OUTPUT] signal
MnWUPMD Input | - - -1 (No meaning), | -1 (No meaning),
(n=1to 3) Output | Mechanism n Outputs that the status is the

warm-up
operation status
[OUTPUT] signal

warm-up operation status, and
thus the robot will operate at a
reduced speed. (n=1 to 3)

-1

-1
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Parameter name

Class

Name

Function

Signal
level

Signal number at factory default
Input, Output

iQ Platform

compatible Standalone

PSSLOT

Input

Position data
output slot
number
specification

Specifies the slot numbers (1 to
32) for the output targets of
position data.

Load target programs in slots
specified here in advance.
*Unless the input signal of
parameter: PSOUT (position
data output instruction) on the
external device side is OFF,
the slot number will not be
changed.

Output

Position data
output slot
number
[OUTPUT]

Outputs the slot numbers
(response) for the current
output targets of position data.

Level

-1 (input start bit),

-1 (input end bit),

-1 (output start bit),

-1 (output end bit)

*Input/output are both maximum 6 bit
width

PSTYPE

Input

Position data
type specification

Specifies the data type for the
output targets of position data.
1/0 = Joint-type
variable/position-type variable
*Unless the input signal of
parameter: PSOUT (position
data output instruction) on the
external device side is OFF,
the position data type will not
be changed.

Output

Position data
type [OUTPUT]

Outputs the data type
(response) for the current
output targets of position data.
1/0 = Joint-type
variable/position-type variable

Level

-1,41

PSNUM

Input

Position number
specification

Specifies the output target
position data numbers
(joint-type
variable/position-type variable
numbers).

Position data number range: 0
to 65535

Example) When the output
target is P100, specify the
number "100" between the
input start bit and input end bit.

(Note) Variables including "0"
in higher level digits such as
"P001" cannot be specified.
*Unless the PSOUT input
signal (position data output
instruction) is OFF on the
external device side, the
position data number will not
be changed.

Output

Specified
position number
[OUTPUT]

Outputs the number (response)
of the position data that is the
current output target.

Outputs the position number
specified on the input side.

Level

-1 (input start bit),

-1 (input end bit),

-1 (output start bit),

-1 (output end bit)

*Input/output are both maximum 16 bit
width
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Parameter name

Class

Name

Function

Signal
level

Signal number at factory default
Input, Output

iQ Platform

compatible Standalone

PSOUT

Input

Position data
output command

A command which outputs the
specified robot position data.
When this signal changes from
OFF to ON (edge), this
parameter outputs the output
position data that is the current
output target to the signal
number specified in parameter:
PSPOS (position data output
bit area), and while this signal
remains ON (level), the output
status is maintained. (The real
time update is not carried out.)

Edge: Position data output
update

Level: Output value retained
0 to 1: Position data output
update

1: Output status retained

0: Output target position data
can be changed

Output

Position data
[OUTPUTTING]

Outputs that the specified
position data is being output.
[Output information]

OFF: Position data not yet
output

ON: Position data being output

Edge
+

Level

1,1

PSPOS

Input

Output

Position data
output signal
range

(Note 7)

Specifies the start number of
the signal range that outputs
the position data.
The range is 8-axis coordinates
(32 bit x 8 axes) and structure
flag (32 bit x 2 elements), and
requires a consecutive 320-bit
range. The following ranges
can be set.
(1)CRB800-R Series
10000 to 17872: CPU buffer
memory
(2)CR800-D Series
2000 to 3632: PROFIBUS
6000 to 7728: CC-Link
Array of position data to
output
Position-type variable:
XY, Z,AB,C,L1,L2,FL1,FL2
Joint-type variable:
J1,J2,J3,J44,J5,J6,J7,J8
Outputs each coordinate
value as an integer x1000.
(mm, degrees) On
external device side,
recognize the values as
1/1000 ones. For FL1 and
FL2, values are output as it
is.
Data range that can be
output
Signed integer:
-2147483648 to
2147483647

-1, (No meaning)
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Signal number at factory default

Parameter name| Class Name Function si:g;;?' LR
iQ Platform
: Standalone
compatible
TMPOUT Input | Temperature Outputs the temperature inside Edge -1,
[OUTPUT the robot controller to the
REQUEST] numerical output (IODATA).
The temperature is output as a
binary integer.
Read the numerical output
(IODATA) signal after at least
15ms has elapsed following the
input of this signal to the robot.
Output | Temperature Outputs "Temperature output in -
[OUTPUT] signal | progress" status to the
numerical output.
RSTBAT Input | Battery Resets the battery cumulative - -1,
cumulative time time.
reset
Output | Reset Outputs that the reset has been -1
[COMPLETE] completed.
RSTGRS Input | Maintenance Reset the grease information of - -1,
forecast reset the maintenance forecast.
(Grease) *The axis bit pattern is
specified by the parameters
IODATA or DIODATA.
Output | Reset Outputs that the reset has been -1
[COMPLETE] completed.
RSTBLT Input | Maintenance Reset the belt information of - -1,
forecast reset the maintenance forecast.
(belt) *The axis bit pattern is
specified by the parameters
IODATA or DIODATA.
Output | Reset Outputs that the reset has been -1
[COMPLETE] completed.
SVDATA Input | - - - -1 (No meaning) | -1,
-1,
Output | Load factor data | The maximum load factor (%) -1
of J1 axis to J8 axis is output (Start register)
from the register number -1
specified as the 3rd element of (End register)
this parameter to the number
specified as the 4th element.
The outputted load factor is
updated with every 2 seconds.
(CC-Link register supported)
DOORSTSH1 Input | - - - -1, -1,
Output | Door switch 1 Outputs the status of the door
status switch 1 system. -1 -1
DOORSTS2 Input | - - - -1, -1,
Output | Door switch 2 Outputs the status of the door 1 1
status switch 2 system. } }
DOORSTS Input | - - - -1, -1,
Output | Door switch Outputs that the logical ADD of 1 A
status the door switch 1 and 2

systems.

This signal turns ON when both
of the systems 1 and 2 are ON.
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Note 1) The meanings of the signal level are explained below.
Level: — The designated function is validated when the signal is ON, and the function is
invalidated when the signal is OFF.
Make sure the signal is turned ON for at least 15ms.
Edge: — The designated function is validated when the signal changes from the OFF to ON
state, and the function maintains the original state even when the signal returns to
the OFF state.

Secure 15 ms or more. Secure 15 ms or more.

-

- -l P .
il - Lt | L

IODATA  ———
START

PRGSEL

Note 2) Set in the order of input start No. input end No. output start No. and output end No. When
using as the input or output of an actual value, use from the start No. to the end No. and
express as a binary. The start No. indicates the low-order bit, and the end No. indicates
the high-order bit. Set only the numbers required to express the numerical values.

For example, when using for program selection and only programs 1 to 6 are available, the
expression can be created by setting 3 bits. Up to 16 bits can be set.

Assignment examples are shown below.
Example) To set the start input signal in general-purpose input 10016, and the operating
output signal in general-purpose output 10026
Parameter START= {10016, 10026}
Example) When setting 4 bits of numerical input to general-purpose inputs 10027 to 10030,
and 5 bits of numerical output to general-purpose outputs 10027 to 10031
Parameter IODATA = {10027, 10030, 10027, 10031}

Note 3) Set in the order of input start No. input end No. output start No. and output end No.
Use the value from the start No. to the end No. and express as a binary. The start No.
indicates the low-order bit, and the end No. indicates the high-order bit. Set only the
numbers required to express the numerical values.
For example, when using only the joint mode and XYZ mode at JOG mode input (JOGM),
the expression can be created by setting 1 bits.

Note 4) Set in the order of an input starting No. and then an input end No. Specify the J1/X axis for
the start No. and the J8/L2 axis for the end No. at its maximum.
For example, when using a 6-axis robot, only 6 bits need to be set.
Even if using a 4-axis robot, when using the XYZ mode, the C axis is required, so 6 bits
must be set.
Up to 8 bits can be set.

Note 5) Set in the order of output start No. and output end No. The start number specifies area 1,
while the end number specifies area 32 at the maximum.
For example, when only two areas are used, only 2 bits need to be set. Up to 32 bits can
be set.

Note 6) The range of values that can be set in the parameters above are 0 to 255, 2000 to 3951,
6000 to 8047, and 10000 to 18191.
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Appendix 9: List of Error Codes

This chapter describes only errors that may occur during practice of this course.
(Errors not described in this chapter may occur depending on the conditions and error detection timing.)
For the errors not described in the list, refer to the following manuals.
* CR800 Series Controller INSTRUCTION MANUAL Troubleshooting (BFP-A3480)

* CR750/CR751/CR760 Series Controller INSTRUCTION MANUAL Troubleshooting (BFP-A8871)
[Classification of the first letter of error numbers. — H: High level error, L: Low level error, C: Caution
(Warning). "n" at the end of the last digit of the error No. in this list indicates the axis number (1 to 8).]

and actual position exceeded with no
current flowing to the motor.

Error No. Error message Check item Solution

H0045 Faulty Line (T/B ENABLE The user lost grip of the ENABLE Ensure that the ENABLE switch
switch) switch during operation of the is properly pressed down.

teaching box. (Only 1 of the 2
ENABLE switch contacts is being
operated)

HO0046 Faulty wiring (Enabling The enabling device is turned off. Turn on the enabling device.
Device)

H0050 EMG signal is input The external emergency stop switch Release the external emergency
(external) on the display panel is pressed. stop switch on the display panel.

HO0051 The external emergency The external emergency stop switch Release the external emergency
stop is being input. Or, the | on the display panel is pressed. (If the | stop switch on the display panel.
fuse of the safety unit is emergency stop of T/B turns on, this
blown. error may occur simultaneously.)

HO0060 EMG signal is input The emergency stop switch on the Release the emergency stop
(O.Panel) operation panel of the controller/drive | switch on the operation panel of

unit is pressed. the controller/drive unit.

HO0061 The emergency stop for the | The emergency stop switch on the Release the emergency stop
controller front part is being | operation panel of the controller/drive | switch on the operation panel of
input unit is pressed. the controller/drive unit.

HO0070 EMG signal is input. The emergency stop switch of the Release the emergency stop
(T.Box) teaching box is pressed. Or, the switch of the teaching box.

teaching box is disconnected.

HO0071 The T/B emergency stop is | The emergency stop switch of the Release the emergency stop
input teaching box is pressed. Or, the switch of the teaching box.

teaching box is disconnected.

HO0074 Faulty line (T/B The state of the duplicated T/B Switch the TB ENABLE switch
Enable/Disable) enabled/disabled switch line does not | correctly.

match.
HO0075 T/B communication error The teaching box is disconnected. Or, | Connect the teaching box
the teaching box is not connected. correctly. (When the teaching
box is not required, connect the
dummy plug.)

C0150 Undefined robot serial Undefined robot serial number Input the robot serial number.
number

H094n Servo amplifier overload 1 Operations with high loads (including Decrease the operation speed or

collisions) were performed for more extend the

than the permissible time. acceleration/deceleration time.
HO96n Excessive error 1 Deviation of the instructed position Check the load and robot

and actual position (including impacts) | pressing force, etc.

has been exceeded. (Additionally, this

error may occur during

emergency-stop deceleration.)
H098n Excessive error 3 Deviation of the instructed position Check the connection of motor

power line (such as the machine
cable and the locomotion-axis
cable).
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Error No. Error message Check item Solution
H101n Collision detection A collision was detected. If the robot has stopped by
interference with peripheral
equipment, move the arm to part
from peripheral equipment using
jog operation.
Depending on the severity of the
collision, the collision detection
error may occur again. If this
occurs, turn on the servo power
again and do jog operation.
If it still recurs, release the brake
and move the arm by hand.
H109n * Servo AMP initialization The initial communication between the | Turn the power off and on once.
error servo amplifier failed. (For Qtype, turn on the drive
unit, then the robot CPU.)
H112n * Encoder ABS position The current position data in the Set up the origin by ABS method
data lost position detector was lost. The voltage | after replacing the batteries.
of the robot-arm or additional axis's
backup battery may be dropping.
C133n Encoder battery voltage The battery voltage supplied to the Replace the backup battery.
low position detector dropped. (Even if this warning occurs,
along as the controller is turned
on again, it will operate perfectly.
However, if battery consumption
is intense, the Encoder ABS
position data lost error (H112n)
may occur when the controller is
turned on again. ltis
recommended to replace the
battery at the earliest
opportunity.)
C1690 Cannot brake operation The servo cannot be turned on while Turn the enable switch on before
(DEADMAN) the enable switch is off. operating.
C1700 Cannot brake operation The brakes cannot be released while Release the emergency stop
(EMG) the emergency stop is input. state before operating.
C1710 Cannot brake operation The brakes cannot be operated during | Turn the servo off before
(SRVON) servo on. operating.
L182n Position data inconsistent. | The motor rotated during power off Check the origin, re-install if
Check origin because of external force or vibration, | shifting.
or the multiple rotation information of
the encoder holding was not correct.
L2000 The servo is OFF The start instruction (including jog Turn the servo on and then
operation) was performed while the restart.
servo was off or before turning on the
servo was completed.
H213n Jn Speed is excessive When moving by the linear Change the movement position.
(command) interpolation (or circle interpolation) or | Or, lower moving speed by the
XYZ jog having a singular point, the Ovrd command and Spd
speed of an axis (especially 4 or 6 command.
axis) exceeds the limit near a singular
point.
L2601 Start pos. exceeds the limit | The start position is outside the Adjust the start position data.
operation range (JOINT movement
range, Narrow angle/Wide angle, or
XYZ movement range).
L2602 DSTN pos. exceeds the The target position is outside the Adjust the target position data.

limit

operation range (JOINT movement
range, Narrow angle/Wide angle, or
XYZ movement range).
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Error No.

Error message

Check item

Solution

L2603 Med pos. data exceeds the | The intermediate position is outside Check that the intermediate
limit the operation range (JOINT path at the linear interpolation

movement range, Narrow angle/Wide | and the route at circle

angle, or XYZ movement range). interpolation are not outside
the operation range.
Or, correct the data of the start
position, intermediate position,
or target position.

L2800 lllegal position data This may occur for a position to which | Confirm the error occurrence
the robot cannot reach at singular line, check if the position is
point passage or position data where | outside the operation range
a circle or an arc cannot be generated | when transmitting the singular
at circle interpolation. point with the position variable

value, and correct the value.

L2801 lllegal position data (start) This may occur for a start position to Confirm the error occurrence
which the robot cannot reach. line, check that the value of the

start position does not indicate
the position to which the robot
cannot reach, and correct the
value.

L2802 lllegal position data (dstn) This may occur for a target position to | Confirm the error occurrence
which the robot cannot reach. line, check that the value of the

target position does not indicate
the position to which the robot
cannot reach, and correct the
value.

L2803 lllegal assisting position The intermediate path at the linear Confirm the error occurrence line

data (intmed) interpolation and the route at circle and confirm that there is no
interpolation are the position to which | position to which the robot
the robot cannot reach. cannot reach. And, correct the
data of start position, midway
position, or target position.

L2810 Structure flag inconsistent. | The structure flag of the start point Adjust the position data.
and target point do not match.

L3110 Argument value range over | A pallet created by the argument (start | Correct the value (data) of the

(Def PIt command) point, end point A, end point B, and argument (start point, end point
diagonal) (of the Def PIt command) is | A, end point B, and diagonal) of
outside the operation range. the Def PIt command.

L3285 Cannot execute (RUN or A program is edited or deleted while Reset the program (cancel the

WAI) the program is running or suspended. | suspended state).

L3850 Undefined PLT The Def PIt command is not defined. Use it after defining a pallet

with the Def PIt command.

L4130 lllegal program name An illegal character was used in the Change the program name.
program name. (Only numbers and alphabetic

characters can be used.)

L4140 The program was not The designated program was not Designate a different program,

found found. (It is not registered with a name | or create the designated
that can be selected. Or, it has program.
already deleted.)

L4170 The program is being The program is being edited. Close the program being edited.

edited

L4180 Program is running The program is running. Stop the program.

L4190 The program is selected The program is preparing to execute. Reset the program.

L4220 Syntax error There is an error in the syntax of the Re-input in the correct syntax

input command statement. (Includes
spaces, commas, periods and
misspelt words.)

after checking the contents.
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Error No. Error message Check item Solution

L4340 The variable is not defined | The variable has not been defined. Define the variable.
(Data is not registered)

H5000 TB Enable key is ON The T/B ENABLE switch is set to Invalidate the T/B ENABLE
"ENABLE" when the MODE switch of | switch, or change the key of the
the operation panel is set to operation panel to the teach
"AUTOMATIC". mode.

L5600 Cannot execute during An operation is performed during an Reset the error.

an error error.
C7500 No battery voltage The battery is spent. Replace the battery of the
(Only for F Series) controller. If a file is broken,
write the backup file.

C7510 Battery voltage low (R/C) The battery will be spent soon. Replace the battery of the

(Only for F Series) controller. (If you do not have a
new battery, resetting allows you
to use the controller until it is
powered off.)

C7520 Battery consumption time The battery will be spent soon. Replace the batteries of both the

is over robot arm and controller, and

(Only for F Series) perform the battery cumulative
time reset operation.

L8145 Home position return of Home position return of the Perform the home position

multi-function electric hand
1 is not complete

multi-function electric hand 1 is not
complete.

return. (The home position of the
electric hand is lost when the
power supply is turned ON.)
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