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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.
/
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/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.
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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.
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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 CR750-Q/CR751-Q 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

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.



*CR751-D or CR751-Q controller

Notes of the basic component are shown.

/\ CAUTION

Please install the earth leakage breaker in the primary side supply power supply
of the controller of CR751-D or CR751-Q because of leakage protection.
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Note 3)
Noise filter

Note 1) Crimping swage is recommended for connecting the attachment ACIN connector (soldering is also possible)
Recommendation compression tools: 234171-1(Tyco Electronics)

Note 2) The earth leakage breaker is the customer preparation. Always use the cover below.
Recommendation: For single primary power supply ......... NV30FAU-2P-10A-AC100-240V—-30mA, (Cover: TCS-05FA2)

For three primary power supply........... NV30FAU-3P-10A-AC100-240V-30mA, (Cover: TCS-05FA3)
Note 3) If necessary, as shown in the figure, connects the noise filter between ACIN terminal blocks and primary power supply.
(Recommended noise filter: SUP-EL20-ER6 *OKAYA ELECTRIC INDUSTRIES)

1) Please prepare the following: Leakage current breaker (with the terminal cover), cable for connecting the
primary power supply (AWG #14 (2mm* or above), cables to ground the primary power supply (AWG #12
(3.5mm? or above).

The secondary power cable (with the ACIN connector) for single phase or three phase power is supplied with
the product to match the specifications. When you build a cable suitable for your environment using the ACIN

connector and the ACIN terminal supplied, prepare a secondary power cable (AWG #14 (mez) or above).
2) Confirm that the primary power matches the specifications.

3) Confirm that the primary power is OFF and that the earth leakage breaker power switch is OFF
4) Connect the secondary power cable.

a) When using the supplied power cable with the ACIN connecto

Refer to the figure above and connect the cable from the secondary side of the earth leakage breaker
b) When building a power cable using the ACIN connector and the ACIN terminals supplied

Connect the ACIN terminals with the secondary power cable (prepared by customers), and insert the ACIN

terminals to the ACIN connector pins with the following numbers. Crimping caulking is recommended to
connect the ACIN terminals.

For single phase: 1 and 3
For three phase: 1, 2, and 3

Refer to the figure above and connect the cable from the secondary side of the earth leakage breaker
5) Gonnect this ACIN connector to the ACIN connector on the front of the controller.
6) Connect the grounding cable to the PE terminal. (M4 screw)

7) Connect the primary power cable to the primary side terminal of the earth leakage breaker



Revision history

Date

Specifications No.

Details of revisions

2012-03-13

BFP-A8869

« First print

2012-04-06

BFP-A8869-A

* Error in writing correction (4.3.2 Executing a multitask)
» The example program for collision detection level setting was added (J_ColMxl).

2012-07-26

BFP-A8869-B

* Notes were added to the hand and the workpiece condition parameter.

2012-10-03

BFP-A8869-C

* In the interference avoidance function, the cylinder was added to the shape of a
simulated component, and the RV-F series was added to the target type.

* RV-F series was added to the setting value at shipment of the collision detection
parameter COL. (Table 5-21)

2012-11-12

BFP-A8869-D

» The statement about trademark registration was added.
* The initial value of parameter OLTMX was corrected.

2013-01-09

BFP-A8869-E

* The reference program of J_ColMx| was corrected (error in writing)
* The explanation of parameter MEGDIR, MELTEXS were added.
* The vertical multi-joint type robot's structure flag was added.

2013-03-25

BFP-A8869-F

* The explanation of RV-13F series were added. (Operation of the brake release.)

2013-09-20

BFP-A8869-G

* The minimum values of CmpG was corrected. (For Cmp Jnt)
» The descriptions about RH-3FHR series were added.
» The explanation of parameter CMPJCLL was added.

2014-01-06

BFP-A8869-H

» The explanations of RV-4FJL (5-axis type) were added.

* The explanation of JIOFFSET parameter was added.

» The explanations of robot status variable were corrected. (C_Mecha, C_Prg)

» The procedure of robot type resetting was added.

* The SpdOpt command and the SPDOPT parameter, and the cylinder limit function
(MECAR parameter) were added.

* The descriptions of Def Act and Return commands were corrected. (A linked page)

» Note was added to the explanation of Output signal reset pattern.

» The explanation of program selection rights setting were modified.

« Origin points were added to "Fig. 4-3: Base conversion".

» Commands which requires a control right by GetM command were listed.

« Errors of an output condition of EMGERR were added.

» The explanation of HANDENA parameter is modified.

» The explanations were added to the parameters of OVRDTB and OVRDENA.

» The example of program in “Table 6-1: Overall /O signal map” was corrected.
(Formerly: If M_In(900) Then M_Out(900)=1)

» The explanation is added to the If...Then...Else...EndIf command.

» The Reference Program of M_Uar was corrected.

» The Note was added to the parameters of ROMDRYV and CTN. (High-speed RAM
mode and Continue function cannot be used together.)

» The NETIP parameter factory setting value for FQ series was added.

* The error described in the explanation of the function of an AUTOENA parameter
was corrected to L5010.

» The description about the program capacity which is likely to cause misunderstand-
ing was deleted.

 Explanation(4) to (6) were added to Mvs command.

» The factory shipment signal number (output) in "Table 6-6:Table of dedicated input/
output" of parameters was corrected.

2014-03-31

BFP-A8869-J

» The explanation of Spline interpolation function was added.

» The explanation of Ex-T control function was added.

* The OPTOVC parameter was added.

* X and Y axis elements of RV-4FJL in “Table 5-8: Valid axis elements of the tool con-
version data depending on the robot mode” were corrected to A .

* The parameters were added. (WTHFUNC, MVTERM, ESCMODE, PRGMODE,
SVDATA)

* The robot status variable is added. (M_LdFMax)

» The explanation of a free plane limit was complemented.

» The explanation of WthIf command was complemented.

2014-04-23

BFP-A8869-K

» The description of [Reference Program] of status variables M_In32 and M_QOut32
were corrected.

2014-08-06

BFP-A8869-M

» The cover and corporate logo mark of this manual was changed




Date Specifications No. Details of revisions
2014-08-21 BFP-A8869-N « Correction of errors.

*» The explanation of R56/57TB in “3.10 Operation to Temporarily Reset an Error that
Cannot Be Canceled”.

* Dedicated input/output were added. (DOORSTS1, DOORSTS2, DOORSTS)

* The robot status variable is added. (M_ErCode, M_DIn32, M_DOut32)

*» The explanation of Error, Act commands were modified.

* An example was added to Fine P command.

» The explanation of XCIr command was modified.

* The functions of ACos and ASin were added.

2014-12-24 BFP-A8869-P * The JOGMENO parameter was added.

*» The explanation to specify M_OPOvrd was added.

*In "5.11 Automatic execution of program at power up", the setting value of the
parameter ALWENA was corrected from "7" into "1" and step 17 was added to the
sample program.

« Correction of errors.

CallP command (Error: Speed is valid in a sub program)

SLOTINIT (Error: Do not function in the stop input state (when STOPSTS is ON).)
The lamp which blinks while the T/B is displaying the <OPERATION> screen in the
"ATUOMATIC" mode. (Error: [TB ENABLE] switch)

Table 6-7:Validity state of dedicated input signals (Error: SLOTINIT does not func-
tion in the stop input state (when STOPSTS is ON).)

» The explanation and the reference program about Break command were added to
For - Next and While - WEnd commands.

» The explanation when using skip command was added to WithIf command.

* The corporate logo mark of illustrations in this manual was changed.

» The explanation of Fine command was added.

2015-02-05 BFP-A8869-R « Correction of errors in XLoad command. (Error: A program name can be specified

also at the character string variables.)




*Introduction

Thank you for purchasing the Mitsubishi industrial robot.

This instruction manual explains the functions and operation methods of the robot controller and
teaching pendant (R32TB/R33TB (option)), and the functions and specifications of the MELFA-
BASIC V programming language.

Apply to both the CR750-Q/CR751-Q series controller corresponding to iQ Platform, and the
CR750-D/CR751-D series controller. Especially the function added individually is indicated to be
"CR750-Q" and "CR750-D."

Also in this instruction manual, operation of robot programs such as start-up and shutdown are
explained based on key operations using the operation panel at the front of the controller. In the
case of using a robot that has not been mounted with an operation panel, these operations are car-
ried out using external signals (exclusive input/output signals). The exclusive input/output signals
corresponding to the operation panel are summarized on the following page. Using the parameter
settings, please assign exclusive input/output signals to general purpose input/output signals.

Always read through this manual before starting use to ensure correct usage of the robot.
As much as possible, we have tried to include all special operations in this instruction manual.
Please assume that operations not included in this manual are "not possible".
Note that this document is prepared for the following software versions.
Controller : Version
CR750-Q/CR751-Q: R5d or later
CR750-D/CR751-D: S5d or later
T/B : Version 1.7 or later

Notice
*ONLY QUALIFIED SERVICE PERSONNEL MAY INSTALL OR SERVICE THE ROBOT SYSTEM.
*ANY PERSON WHO PROGRAM, TEACHES, OPERATE, MAINTENANCE OR REPAIRS THE ROBOT
SYSTEM IS TRAINED AND DEMONSTRATES COMPETENCE TO SAFELY PERFORM THE
ASSIGNED TASK.
*ENSURE COMPLIANCE WITH ALL LOCAL AND NATIONAL SAFETY AND ELECTRICAL CODES
FOR THE INSTALLATION AND OPERATION OF THE ROBOT SYSTEM.

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

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

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

* The information contained in this document has been written to be accurate as much as possi-
ble. Please interpret that items not described in this document "cannot be performed." or
"alarm may occur".

Please contact your nearest dealer if you find any doubtful, wrong or skipped point.

*This specifications is original.

*The ETHERNET is a registered trademark of the Xerox Corp.

+All other company names and production names in this document are the trademarks or regis-
tered trademarks of their respective owners.

Copyright(C) 2012-2015 MITSUBISHI ELECTRIC CORPORATION




For users operating robots that have not been mounted with an operation panel:

Operation of robot programs such as start-up and shutdown are carried out using external signals
(exclusive input/output signals). This instruction manual is based on robots that are mounted with an
operation panel at the front of the controller, and these operations are explained using key opera-
tions on that panel. Using the parameter settings, please assign exclusive input/output signals that
correspond with each key operation to general purpose input/output signals, and operate the robot
using signal operations.

The following table details exclusive input/output signals that correspond with the key operations of
the operation panel explained in this manual. Please use this as a reference to assign signals and
operate the robot.

For further details regarding parameters please see Page 522, "6.3 Dedicated input/output”, for the
time chart of each signal please see Page 535, "6.5 External signal timing chart", and for instruc-
tions on how to set parameters please see Page 79, "3.14 Operation of parameter screen".

Table: Conversion table of the buttons and dedicated 1/O signals

Operation panel Parameter ) Default
Class Function -
button, lamp name setting
START button START Input Starts a program. 3,0
START button lamp - - -
Output Indicates that a program is being executed.

STOP button STOP Input Stops a program. 0,-1
STOP button lamp Output Indicates that the program is paused.
RESET button ERRRESET Input Releases the error state. 2,2
RESET button lamp Output Indicates that an error has occurred.

SLOTINIT Input Cancels the paused status of the program and brings the exe- -1,-1
cuting line to the top. Executing a program reset makes it possi-
ble to select a program.

Output Outputs that in the program selection enabled state.

CHNG DISP button PRGSEL Input Selects the value inputted into the signal assigned to the numer- | -1,
UP/DOWN button ical input as a program number.
Output -
PRGOUT Input Outputs the program number selected to the signal assigned to | -1,-1
the numerical output.
Output Indicates outputting the program number to the numerical out-
put.
OVRDSEL Input Sets the value inputted into the signal assigned to the numerical | -1,
input as a override.
Output -
OVRDOUT Input Outputs the override value to the signal assigned to the numeri- | -1,-1
cal output.
Output Indicates outputting the override value to the numerical output.
LINEOUT Input Outputs the current line number to the signal assigned to the -1,-1
numerical output.
Output Indicates outputting the current line number to the numerical
output.
ERROUT Input Outputs the error number to the signal assigned to the numerical | -1,-1
output.
Output Indicates outputting the error number to the numerical output.
IODATA Input Reads the program number and the override value as a binary -1,-1,
value. -1,-1
Output Outputs the program number, line number and override value as
a binary value.
END button CYCLE Input Starts the cycle stop. -1,-1

END button lamp Output Outputs that the cycle stop is operating.

SVO.ON button SRVON Input Turns ON the servo power supply. 4.1
SVO.ON button lamp Output Indicates the servo power supply is ON.

SVO.OFF button SRVOFF Input Turns OFF the servo power supply. 1,-1
SVO.OFF button lamp Output This output indicates a status where the servo power supply

cannot be turned ON. (Echo back)
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1 Before starting use

This chapter explains the details and usage methods of the instruction manuals, the basic terminology and
the safety precautions. Moreover, handling and operation of a teaching pendant (T/B) are described based

on R32TB (R33TB) in instruction manuals. If using other T/B, such as R56TB (R57TB), refer to a supplied
instruction manual of the T/B.

1.1 Using the instruction manuals
1.1.1 The details of each instruction manuals

The contents and purposes of the documents enclosed with this product are shown below. Use these doc-
uments according to the application.
For special specifications, a separate instruction manual describing the special section may be enclosed.

Safety Manual

Standard
Specifications

Robot Arm
Setup &
Maintenance

Controller
Setup, Basic
Operation and
Maintenance

Detailed
Explanation of
Functions and
Operations

Troubleshooting

Additional
axis function

Tracking Func-
tion Manual

Extended
Function
Instruction
Manual

Explains the common precautions and safety measures to be taken for robot handling, sys-
tem design and manufacture to ensure safety of the operators involved with the robot.

Explains the product’s standard specifications, factory—set special specifications, option
configuration and maintenance parts, etc. Precautions for safety and technology, when
incorporating the robot, are also explained.

Explains the procedures required to operate the robot arm (unpacking, transportation,
installation, confirmation of operation), and the maintenance and inspection procedures.

Explains the procedures required to operate the controller (unpacking, transportation,
installation, confirmation of operation), basic operation from creating the program to auto-
matic operation, and the maintenance and inspection procedures.

Explains details on the functions and operations such as each function and operation, com-

mands used in the program, connection with the external input/output device, and parame-
ters, etc.

Explains the causes and remedies to be taken when an error occurs. Explanations are given
for each error No.

Explains the specifications, functions and operations of the additional axis control.

Explains the control function and specifications of conveyor tracking

Explains the detailed description of data configuration of shared memory, monitoring, and
operating procedures, about the PLC(CR750-Q/CR751-Q controller) and the GOT(CR750~
D/CR751-D controller).

1-1
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1.1.2 Symbols used in instruction manual
The symbols and expressions shown in Table 1-1 are used throughout this instruction manual. Learn the
meaning of these symbols before reading this instruction manual.

Table 1-1:Symbols in instruction manual

Terminology Iltem/Symbol Meaning
iQ Platform
Controller Indicates the controller which controls the robot arm.
It consists of the robot CPU system and the drive unit.
Indicates the CPU unit for the robots which installed to the sequencer
The robot CPU unit or robot CPU base unit (Q3 O DB) of MELSEC-Q series. It is connected with the
ltem drive unit by the dedicated cable.

Multi-CPU system.
The robot CPU system It consists of MELSEC units, such as the sequencer base unit, the
sequencer CPU unit, and the robot CPU unit, etc.

Indicates the box which mounts the servo amplifier for robot, and the

Drive unit safety circuit, etc.

Stand-alone type

Item Indicates the box which arranged control parts, such as robot CPU,
Controller o o
servo amplifier, and the safety circuit.

Symbol Precaution indicating cases where there is a risk of operator fatality or

& DAN G E R serious injury if handling is mistaken. Always observe these precau-

tions to safely use the robot.

Precaution indicating cases where the operator could be subject to

{l} WARN I N G fatalities or serious injuries if handling is mistaken. Always observe

these precautions to safely use the robot.

Precaution indicating cases where operator could be subject to injury

{'E CAUTl O N or physical damage could occur if handling is mistaken. Always

observe these precautions to safely use the robot.

If a word is enclosed in brackets or a box in the text, this refers to a

[JOG] key on the teaching pendant.

This indicates to press the (B) key while holding down the (A) key.

[RESET] + [EXE] In this example, the [RESET] key is pressed while holding down the

(A) (B)

[EXE] key.
T/B This indicates the teaching pendant.
o/P Indicates the operating panel on the front of controller or drive unit for
the controller which installed the operating panel
CR751 (Thin type) There are two kinds of CR751 controller; one is "Thin type" (the
CR751 (Heavy type) height is 98mm) and the other is "Heavy type" (the height is 174mm),

each of which are different in height.

Thin type: CR751-03HD/Q, CR751-06HD/Q, CR751-12HD/Q,
CR751-20HD/Q, CR751-03HRD/Q, CR751-02VD/Q,
CR751-04VD/Q, CR751-04VJD/Q, CR751-07VD/Q.

Heavy type: CR751-13VD/Q, CR751-20VD/Q, CR751-07VLD/Q.

* Refer to separate Standard Specifications Manual for the outside

dimension of CR751 controller.
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1.2 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.

MNCAUTION

MNCAUTION

/AWARNING

MN\CAUTION

MN\DANGER

MN\CAUTION

MNCAUTION

MNCAUTION

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 fol-
low this method.
Signaling of operation start

As a principle turn the power OFF during maintenance work. Place a sign indicat-
ing 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

1-3 Safety Precautions



1Before starting use

1.2.1 Precautions given in the separate Safety Manual
The points of the precautions given in the separate "Safety Manual" are given below.
Refer to the actual "Safety Manual" for details.

MN\DANGER
/N CAUTION
MNCAUTION

MNCAUTION
/N CAUTION
MNCAUTION

MNCAUTION
MN\WARNING

MNWARNING
MNCAUTION

MNWARNING

MNCAUTION

/M CAUTION
/MN\CAUTION

/N CAUTION

/N WARNING

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 oper-
ation, 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-desig-
nated maintenance parts.
Failure to observe this could lead to faults or failures.

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 fin-
gers catching depending on the posture.
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MNCAUTION

MNCAUTION

MN\CAUTION

/MN\DANGER

MNDANGER

MN\DANGER

MNDANGER

MNCAUTION

/MN\CAUTION

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.

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 CR750-Q/CR751-Q 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 Il 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 Il connectors or SSCNET Il cables of the Motion CPU or the servo
amplifier. Eye discomfort may be felt if exposed to the light. (Reference: SSCNET
Il 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 Il cable while power is supplied to the controller. Do
not look directly at light emitted from the tip of SSCNET Il connectors or SSCNET
Il cables. Eye discomfort may be felt if exposed to the light. (Reference: SSCNET
[l 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 Il connector after disconnecting the SSCNET llI
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 failures, such as the emergency stop not
being released. In order to prevent from occurring, please be sure to check that all
functions (such as the teaching box emergency stop, customer emergency stop,
and door switch) are working properly after the wiring setup is completed

Use the network equipments (personal computer, USB hub, LAN hub, etc) con-
firmed 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.
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2 Explanation of functions

2.1 Operation panel (O/P) functions
(1) Description of the operation panel button

Fig.2-1:Operation panel
<1> START button

<2> STOP button
<3> RESET button

<4> CHNG DISP button

<5> END button
<6> SVO.ON button
<7> SVO.OFF button
<8> STATUS NUMBER

(display panel)

<9> UP/DOWN button

<8> <4> <9>
RN \ \ \
\

(@ &>

CHNG DISP DOWN up

/@V@ @N%M@ OFF gTART/ST@ P/RESET END

<6>

= (@) C) ()] = ()]

@|7) O

<7> <2> <3> 5>

This executes the program and operates the robot. The program is run contin-
uously.

This stops the robot immediately. The servo does not turn OFF.

This resets the error. This also resets the program's halted state and resets the
program.

This changes the details displayed on the display panel in the order of
"Override" — "Program No." — "Line No.".

This stops the program being executed at the last line or END statement.

This turns ON the servo power. (The servo turns ON.)

This turns OFF the servo power. (The servo turns OFF.)

The alarm No., program No., override value (%), etc., are displayed.
This scrolls up or down the details displayed on the "STATUS. NUMBER" dis-
play panel.

(2) About the status number display
The following is a description of the simplified symbols shown on the 7-segment LED display when display-

ing a program name specified with alphabetic characters.

HdeEFﬁH:
J AL T na P9 r
P I ATIR LA TR A

The character "P" is fixed at the beginning of the program name display, which means that the number of
characters that can be displayed are four or less. Make sure to use no more than four characters when

entering the program name.

It is not possible to select a program name consisting of more than four characters from the operation panel.

However, it is allowed to create a program name consisting of more than four characters in the case of a
program to be executed as a sub-program by the CALLP instruction of the robot language.

Operation panel (O/P) functions 2-6
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(3) Robot type resetting
If the type information is lost by the ablation of the battery etc., the errors (H1600: Mechanism un-set-

ting. etc.) occur, and the operation becomes impossible.
In this case, it can return to the status at factory shipping by the following type resetting operations.

| No error ‘ ‘ Error occurrence ‘
Turn on the power supply with
pushing the [RESET] button.

(0N (cnn
H B0

‘ Continuously, pushing the [RESET] button is continued further.
(About 3 seconds)

The resetting process will be executed, if the [RESET] button is
once released and the [RESET] button is pushed again.

Executes the power resetting.

& CAUTION Because it returns to the status at factory shipping by this operation, so the param-
eter, the program, and various log data are eliminated.
Therefore, when the error (H1600) has not occurred, don't carry out this operation.
If you have the package backup data (all files) of RT ToolBox/RT ToolBbox 2
(option), it can be restored using the restoration function.

2-7Operation panel (O/P) functions
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2.2 Teaching pendant (T/B) functions

This chapter explains the functions of R32TB/R33TB (optional).
(1) Function of each key

1) [EMG. STOP] switch................. The robot servo turns OFF and the operation stops immediately.

2) [Enable/Disable] switch............ This switch changes the T/B key operation between enable and
disable.

3) [Enable] switch........ccccceveennneee. When the [Enable/Disable] switch "2)" is enabled, and this key is

released or pressed with force, the servo will turn OFF, and the
operating robot will stop immediately.

4) LCD display panel.................... The robot status and various menus are displayed.

5) Status display lamp................... Display the state of the robot or T/B.

6) [F1], [F2], [F3], [F4] -cccvveeeennnnnn. Execute the function corresponding to each function currently dis-
played on LCD.

7) [FUNCTIONT]......coveviiiireeeeee Change the function display of LCD.

8) [STOP] KEY...cvvveeeeeeiiieee e This stops the program and decelerates the robot to a stop.

9) [OVRD1][OVRD|] key .............. Change moving speed. Speed goes up by [OVRD1] key. Speed
goes down by [OVRD|] key

10) JOG operation key ................. Move the robot according to jog mode. And, input the numerical
value.

11) [SERVO]KEY ...ovvveeeiviiraene Press this key with holding [Enable] switch lightly, then servo
power will turn on.

12) [MONITOR] key......cccccveeenneee. It becomes monitor mode and display the monitor menu.

13) [JOGIKEY .coevviviieeeeiiiieeeees It becomes jog mode and display the jog operation.

14) [HAND] KEY ...evvvveeeeiiieeeee It becomes hand mode and display the hand operation.

15) [CHAR]KEY ...evvvveeeiiiieeee This changes the edit screen, and changes between numbers and
alphabetic characters.

16) [RESET] KeY...ovvveeviiiereeee This resets the error. The program reset will execute, if this key
and the EXE key are pressed.

1[I I<I—] key..eeeee Moves the cursor each direction.

18) [CLEAR] KEY....ooeevvivirreeeene. Erase the one character on the cursor position.

19) [EXE] K€Y .coviieeeeeeeeee Input operation is fixed. And, while pressing this key, the robot
moves when direct mode.

20) Number/Character key........... Erase the one character on the cursor position . And, inputs the

number or character

Fig.2-2:General-view
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2.2.1 Operation rights
Only one device is allowed to operate the controller (i.e., send commands for operation and servo on, etc.)
at the same time, even if several devices, such as T/Bs or PCs, are connected to the controller.This limited
device "has the operation rights".
Operations that start the robot, such as program start and error reset, and operations that can cause starting
require the operation rights. Conversely, operation that stop the robot, such as stopping and servo OFF, can
be used without the operation rights for safety purposes.

Table 2-1:Relation of setting switches and operation rights O : Has operation rights, X: Does not have operation rights

Setting T/B [ENABLE/DISBLE] DISABLE Note) ENABLE
switch Controller [MODE] AUTOMATIC MANUAL AUTOMATIC MANUAL
Operation T/B X X X Note2) 0O
rights
Controller operation panel O Note3) X X Note2) X
Personal computer O Note3) X X Note2) X
External signal () Note3) X X Note2) X

Note1) In "AUTOMATIC" mode, the T/B has the operation rights while displaying the <OPERATION>
screen. (The T/B’s status display lamp [ENABLE] blinks)

Note2) If the controller mode is set to "AUTOMATIC" when the T/B is set to "ENABLE", the error 5000
will occur.

Note3) When the "operation right input signal (IOENA)" is input from an external device, the external
signal has the operation rights, and the personal computer's operation rights are disabled.

Table 2-2:Operations requiring operation rights Operation item: O =Requires operation rights, X= Does not require operation rights

Operation

Class rights

Operation

Operation O Servo ON
Note1) X Servo OFF

Program start. Starting also by operation of T/B other than the controller operation panel is
possible.

@)

Program stop/cycle stop

Slot initialization (program reset)

Error reset

Override change. Note this is always possible from the T/B.

Override read

Program No. change

Program No./line No. read

Input/output
| Note2)

Input/output signal read

signa Output signal write

O X| X| X|O| x| O] x| O] x

Dedicated input start/reset/servo ON/brake ON/OFF/manual mode changeover/general-pur-
pose output reset/program No. designation/line No. designation/override designation

x

Dedicated input stop/servo OFF/continuous cycle/ operation rights input signal/ program
No.output request/line No. output request/override output request/error No. request, numeric
input

Hand input/output signal read

Hand output signal write

Program edit-
ing
Note3)

Line registration/read/call; Position addition/correction/read; Variable write/read

Step feed/return, execution

Step up/down

Step jump, direct execution, jog

x| O X| O x| O X

File operation Program list read/protection setting/copy/delete/rename/ initialization
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Class

Operation

rights Operation

Maintenance

X

Parameter read, clock setting/read, operation hour meter read, alarm history read

operation

O Origin setting, parameter change

Note1) When operating with the T/B "operation panel", operating right depends on the mode of the controller, as

below.

- "MANUAL"...........
« "AUTOMATIC".....

ble.

It is necessary to press the [TB ENABLE] button.

Operating right is automatically transferred to T/B on the <operation panel> screen is dis-

played. It is not necessary to press the [TB ENABLE] button of the T/B while have the
operating right of the T/B. (The T/B’s status display lamp [ENABLE] blinks)
Note2) While the <operation panel> screen is displayed on the T/B, operation using the [MONITOR] key is not possi-

Note3) When one device is being used for editing on-line, editing from other devices is not possible.

2.3 Functions Related to Movement and Control
This controller has the following characteristic functions.

Function

Explanation

Explanation page

Optimum speed control

This function prevents over-speed errors as much as possible by limiting
the speed while the robot is tracking a path, if there are postures of the
robot that require the speed to be limited while moving between two
points. However, the speed of the hand tip of the robot will not be con-
stant if this function is enabled.

Page 277, "Spd (Speed)”

Optimum acceleration/
deceleration control

This function automatically determines the optimum acceleration/deceler-
ation time when the robot starts to move or stops, according to the weight
and center of gravity settings of the hand, and the presence of a work-
piece. The cycle time improves normally, although the cycle time
decreases by the condition..

Page 255, "Oadl (Optimal Accelera-
tion)",
Page 235, "Loadset (Load Set)"

XYZ compliance

With this function, it is possible to control the robot in a pliable manner
based on feedback data from the servo. This function is particularly effec-
tive for fitting or placing workpieces. Teaching along the robot's orthogo-
nal coordinate system is possible. However, depending on the workpiece
conditions, there are cases where this function may not be used.

Page 182, "Cmp Tool (Compliance
Tool)"

Impact Detection

The robot stops immediately if the robot's tool or arm interferes with a

peripheral device, minimizing damage.

This function can be activated during automatic operation as well as dur-

ing jog operation.

Note) Please note that this function cannot be used together with the
multi-mechanism control function.

Page 189, "ColChk (Col Check)"
Refer to "COL" parameter in Page
410, "5 Functions set with parame-
ters".

Interference avoidance
function

This function is used with the CR750-Q series controller. The robot is
moved while checking for interference between two or three robots using
direct communication between the robot CPUs.

Robot damage can be reduced by predicting interference between robots
and stopping the movement during jog operation or automatic operation.
When interference is predicted, the robot movement will stop. The robot
can be programmed to generate an alarm or to restore operation.

Refer to Page 489, "5.24 Interfer-
ence avoidance function (CR750-Q/
CR751-Q series controller)".

Maintenance Forecast

The maintenance forecast function forecasts the robot's battery, belt and

grease maintenance information based on the robot's operating status.

This function makes it possible to check maintenance information using

the optional Personal Computer Support software.

Note) Please note that this function cannot be used together with the
multi-mechanism control function.

Use optional Personal Computer
Support software.

Position Restoration
Support

The position restoration support function calculates the correction values
of OP data, tools and the robot base by only correcting a maximum of
several 10 points if a deviation in the joint axis, motor replacement, hand
deformation or a deviation in the robot base occurs, and corrects position
deviation. This function is implemented by optional Personal Computer
Support software.

Use optional Personal Computer
Support software.

Continuous path con-
trol

This function is used to operate the robot between multiple positions con-
tinuously without acceleration or deceleration. This function is effective to
improvement of the cycle time.

Page 98, "(4) Continuous move-
ment",
Page 186, "Cnt (Continuous)"
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Function

Explanation

Explanation page

Multitask program
operation

With this function, it is possible to execute programs concurrently by
grouping between programs for the robot movement, programs for com-
munication with external devices, etc. It is effective to shorten input/out-
put processing. In addition, it is possible to construct a PLC-less system
by creating a program for controlling peripheral jigs.

Refer to X*** instructions such as
Page 121, "4.3.1 What is multitask-
ing?", Page 290, "XRun (X Run)".

Program constant exe-
cution function

With this function, it is possible to execute a program all the time after the
controller's power is turned on. This function is effective when using the
multitask functions to make the robot program serve as a PLC.

Refer to "SLTn" parameter start attri-
bute (ALWAYS) in Page 410, "5
Functions set with parameters".

Continuity function

With this function, it is possible to store the status at power off and
resume from the same status when the power is turned on again.

Refer to "CTN" parameter in Page
410, "5 Functions set with parame-
ters".

Additional axis control

With this function, it is possible to control up to two axes as additional
axes of the robot. Since the positions of these additional axes are stored
in the robot's teaching data as well, it is possible to perform completely
synchronous control. In addition, arc interpolation while moving additional
axes (travelling axes) is also possible. The additional axis interface card
optional is required of CR1/CR2 series controller.

Separate manual "ADDITIONAL
AXIS INTERFACE".

Multi-mechanism con-
trol

With this function, it is possible to control up to two (excluding the stan-
dard robots) robots (user mechanism) driven by servo motors, besides
the standard robots.

Separate manual "ADDITIONAL
AXIS INTERFACE".

External device com-
munication function

The following methods are available for communicating with the external
devices
For controlling the controller and for interlock within a program
1) Via input/output signals
(CR750-Q: PLC link input/output: 8192/8192 max.)
(CR750-D: Parallel input/output: 256/256 max.)
2)As a data link with an external device (*CR750-D only)
3)Communication via Ethernet
[Reference] The data link refers to a given function in order to
exchange data, for instance amount of compensation, with
external devices (e.g., vision sensors).

Refer to Page 320, "M_In/M_Inb/
M_In8/M_Inw/M_In16",

Page 331, "M_Out/M_Outb/M_Out8/
M_Outw/M_Out16".

Interrupt monitoring
function

With this function, it is possible to monitor signals, etc. during program
operation, and pause the current processing in order to execute an inter-
rupt routine if certain conditions are met. It is effective for monitoring that
workpieces are not dropped during transport.

Page 194, " Def Act (Define act)",
Page 167, " Act (Act)"

Inter-program jump
function

With this function, it is possible to call a program from within another pro-
gram using the CallP instruction.

Page 172, " CallP (Call P)"

Pallet calculation func-
tion

This function calculates the positions of workpieces arranged in the grid
and glass circuit boards in the cassette. It helps to reduce the required
teaching amount. The positions can be given in row-by-column format,
single row format, or arc format.

Page 104, "4.1.2 Pallet operation",
Page 203, " Def Pt (Define pal-
let)",Page 262, " PIt (Pallet)"

User-defined area func-
tion

With this function, it is possible to specify an arbitrary space consisting of
up to 32 areas, monitor whether the robot's hand tip is within these areas
in real time, output the status to an external device, and check the status
with a program, or use it to generate an error. Moreover, two functions
(Zone and Zone2) that have a similar function are available for use in a
robot program.

Page 442, "5.8 About user-defined
area", Page 346, "M_Uar", Page
347, "M_Uar32".

Page 407, "Zone",
Page 408, "Zone 2"
Page 409, "Zone3"

JOINT movement
range

XYZ operation range
Free plane limit

It is possible to restrict the robot movement range in the following three
ways

JOINT movement range:

It is possible to restrict the movement range of each axis.

XYZ operation range:

It is possible to restrict the movement range using the robot's XYZ coordi-
nate system.

Free plane limit:

It is possible to define an arbitrary plane and restrict the movement range
of the robot to be only in front of or only behind the plane.

Refer to "MEJAR" and "MEPAR"
parameter in Page 410, "5 Functions
set with parameters”

Refer to Page 448, "5.9 Free plane
limit"

2-11Functions Related to Movement and Control




3Explanation of operation methods

3 Explanation of operation methods

This chapter describes how to operate R32TB (optional).

3.1 Operation of the teaching pendant menu screens

(1) Screen tree

Menu screen

Title screen

<MENU>

1.FILE/EDIT 2.RUN
3. PARAM. 4. ORIGIN/BRK
5. SET/INIT. 6. ENHANCED

1.File/Edit menu screen

MELFA CR75x-D Ver. S3
[EXE] RH-3FH5515-D Note 1) Refer to "separate instruction

COPYRIGHT (C) 2011 MITSUBISHI ELEC manual: CR750-Q/CR751-Q

TRIC CORPORATION ALL' RIGHTS ~RESE series, CRnQ-700 series, iQ

[CLOSE] Platform Supporting Extended
Function Instruction Manual
Program name input screen (BFP-A8787) for "1.5Q

A

v

<FILE/EDIT> 1/20

1 08-04-24 17:20:32 22490 PROGRAM NAME

2 08-04-24 14:56:08 694 [NEW] ( )
Al 08-04-24 13:05:54 2208
B 08-04-24 13:05:54 1851

Rem 136320 <NEW PROGRAM> DIRECT" in "6.ENHANCED"

v

Program editing screen
<PROGRAM> 1 100%

[EDIT]

INSERT | TEACH |d

[CHANGE]
Position editing screen

<P0S.> JNT 100% P1
X:+128.56  A:+180.00
Y: +0.00 B: +90.00
Z:+845.23 C:—180.00
L1: L2:

FL1: 7 FL2: 0

EDIT N 123 NEW COPY  |d

[POSI.]

v

Program copy screen
<PROGRAM COPY>

SRC. NAME ( 1 )
[COPY] |——&| DSR. NAME ( )

Rename screen

<PROGRAM RENAME>

SRC. NAME ( 1 )
[RENAME] |——» po1 naE ¢ )

Delete screen

<PROGRAM DELETE>

NAME ( 1 )
[DELETE]

v

123

Protect screen
<PROTECT>

NAME (1

) pr
[PROECT) |—» conn o

otect
OFF

Eﬂ
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9

2.Run menu screen

<RUN>

1. CHECK
3. OPERATION

2. TEST RUN

3. Parameter screen

[Select the program]
<PROGRAM SELECTION>

SELECT THE PROGRAM
INTO TASK SLOT 1. OK?

123 =

Check screen
<CHECK> SLOT 1 1 100%

1 Mov P1

[TEST
RUN] | PROG.NAVE 1 STEP 1

"13 Mov P3
4 Mov P4

FWD Jump [PXE SLOT | BWD g

Test run screen
<TEST RUN>

<PARAMETER>
EATA

NAME (
ELEC )

4.0rigin/Brake screen

MODE : CONT

123 =

Operation screen
<OPERATION> 100% Auto

PROGRAM NAME : STEP:
00001

<ORTGIN/BRAKE>

1. ORIGIN 2. BRAKE

»| PRGI
[OPERATION]| STATUS: RUN

[ORIGIN]

MODE: CONT

START | CYCLE RPAR RESET | CHOOSE g

Origin screen

<ORIGIN>
1. DATA 2. MECH
3. TOOL 4. ABS
”1 5. USER
123

1.Data screen

<ORIGIN> DATA
D: (Z1K85K)

[DATA] J1: (01aghd) J2: (F&15K0) J3: (01E27C)
.,j§EEA&5g%4§ ngEOSH&30§ J6: (81#DA9)

123

2.Mechanical stopper screen

<ORIGIN> MECH COMPLETED

[MECH] [J1:( 0 )J2:( 0 )J3:( 0
»J4:( 0 )J5:( 0 )J6:( 0
J7: (0 )8 0 )

3.Tool screen

<ORIGIN> TOOL COMPLETED
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5.Set/Initialize screen

4. ABS screen

<ORIGIN> ABS

3.User screen

<ORIGIN> USER

[USER]

>

2.Brake screen

<SET/INITIALIZE>
1. INITIALIZE 2. POWER
3. CLOCK 4. VERSION

[INITIALIZE]|1. DATA
(3. BATTERY

<BRAKE>

[BRAKE] [J1:C 0 )J2:( 0 )J3:( 0
G4 0 )J5:( 0 )d6:( 0
Y7:C 0 )d8(C 0 )

1. Initialize screen

<INITIALIZE>

2. PARAMETER

[POWER]

2.0perating time screen

»
\

<HOURE DATA>

POWER ON TIME 18 Hr

BATTERY ACC

3.Clock screen

123

14089 Hr

<CLOCK>

[CIOCK]

»
>

DATE
TIME

4. Version screen

08-05-07
16:04:50

123

[VERSION]

<VERSION>

R/C  Ver.
T/B  Ver.

R3
1.7

123
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6. ENHANCED

<ENHANCED>
1.5Q DIRECT

2. WORK COORD

Jog screen [JOG]key

<CURRENT> JOINT ~ 100% P1 B1
Ji: 0.00 J5: 0.00
J2: 0.00 J6:  0.00
J3: 90.00 :
J4: 0.00

XYZ TOOL [eiuem@ 3-XYZ | CYLNDR g

Hand screen [HAND]key

<HAND> =+C : HAND1 =7 : HAND4

+B : HAND2 =+Y : HANDS

+A © HAND3 =X : HAND6
76543210 76543210
ouT-900O0O00O0O0O0O IN-900O000O0OOO

SAFE | ALIGN Qi CLOSE

Tool select screen [HAND]key long push
<TOOL SELECT>

TooL : (1 )
0.00, 0.00, 0.00, 0.00, 0.00,
0.00

123

Base select screen [HAND]key long push

<BASE SELECT>
BASE: (1)

1.5Q DIRECT
<SQ DIRECT> JNT 100% POS. 123
[sQ X:+128.56  A:+180.00
A Z:+4845.23 G:—180.00
i L1: L2:
FL1: 7 FL2: 0

This function enable direct control of the robot by PLC.
Refer to separate manual: "CR750-Q/CR751-Q series,
CRnQ-700 series iQ Platform Supporting Extended
Function Instruction Manual" (BFP-A8787).

2. WORK COORD
[WORK |<WORK COORD. >

WORK NUMBER (1)

COORD] TEACHING POINT (W0)
| X: 0.00
Y: 000
Z: 000
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(2) Input of the number/character
Each time the [CHARACTER] key is pressed, the number input mode and the character input mode change.
The current input mode is displayed in the center under the screen, and the display of "123" shows that the
number input mode and "ABC" is the character input mode.
1) Input the number
The number ("-" (minus) and "." (decimal point) are included) can be inputted if the key currently dis-
played on the lower left of each key is pressed.
Press the [CHARACTER] key, and in the condition that "123" is displayed on the screen lower side,
press the number key.
Ex.) If "51" is inputted into the program name.

<NEW PROGRAM> <NEW PROGRAM>
PROGRAM NAME PROGRAM_NAME
(n ) (

Input the number [CHARACTER] [5] [1]

2) Input the character
The character is displayed on the lower right of each key. The character can be inputted if the key is
pressed. Press the [CHARACTER] key, and in the condition that "ABC" is displayed on the screen
lower side, press the character key. Whenever the key as which two or more characters are displayed
presses the key, it changes the input character.
Ex.)The [ABC] key : "A" "B" "C" "a" "b" "c"....It repeats.

If it continues and inputs the character currently displayed on the same key, once press the [—] key
and advance the cursor.
Ex.)If it inputs "ABY", push the [ABC], [—], [ABC] twice, [WXYZ] 3 times.

<NEW PROGRAM> <NEW PROGRAM>
PROGRAM NAME PROGRAM NAME
(| ) q ( )
ABC ABC

Input the character [CHARACTER] [ABC] [—] [ABC] [ABC] [WXYZ] [WXYZ] [WXYZ]

It comes out to input the character which is not displayed on the key. The character currently assigned
to the key is shown below.

a)["()Ikey..ooerennns o (o) " M 5 5?7 5?7
b)[@ =]key............. @Q— =>4+ > - 5F 5/ 5 < 5 >
O)[,%]key..oooeernns , > %o # 58 5! 5 & 5 - .

3) Delet the character
The character mistaken and inputted will delete the character in the position of the cursor, if the
[CLEAR] key is pressed.
Ex.) If "B" of "ABY" is changed into "M" and it is made "AMY".
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Move the cursor to character"B", and input "M" and "Y" after pressing and deleting the [CLEAR] key.

<NEW PROGRAM>
PROGRAM_NAME
(

<NEW PROGRAM>

PROGFEAM NAME

Correction of the input character [«] [CLEAR] [MNO] [WXYZ] [WXYZ] [WXYZ]

If the long pushing [CLEAR] key, all the data in the parenthesis can be deleted.

(3) Selecting a menu

A menu can be selected with either of the following two methods.

*Press the number key for the item to be selected.

*Move the cursor to the item to be selected, and press the [EXE] key.

How to select the Management/edit screen ("1. FILE/EDIT") from the <menu> screen with each method is

shown below.

o/P T/B
ODE
M%AI.. m/:ugﬂlc 1\ :DISABLE
—) V Down: ENABLE
*Lighting

Rear of T/B

Display the MENU screen from the title screen.

Ver. S3 <MENU>
1.FILE/EDIT

2.RUN
3. PARAM. 4. ORIGIN/BRK
5. SET/INIT. 6. ENHANCED

MELFA CR75x-D
RH-3FH5515-D

COPYRIGHT (C) 2011 MITSUBISHI ~ELEC
%\I}ég CORPORATION ALL RIGHTS RESE

*Press the number key method

<MENU> <FILE/EDIT> /20 Rem 136320
1.FILE/EDIT 2.RUN 1 08-04-24 17: 20 32 22490

ARAM. 4. ORIGIN/BRK 2 08-04-24 14:5 694
5. SET/INIT 6. ENHANCED A1 08-04-24 13: 05 54 2208

08-04-24 13:05:54 1851

<MENU> <FILE/EDIT> 1/20 Rem 136320
1.FILE/EDIT 2. RUN 1 08-04-24 17:20:32 22490
3. PARAM. 4. ORIGIN/BRK 08-04-24 14:56:08 694
5. SET/INIT 6. ENHANCED Al 08-04-24 13:05:54 2208

Bi 08-04-24 13:05:54 1851

[t1[L][<] =]+ EXE

Move the cursor - set

1) Set the controller mode to "MANUAL".

2) Set the T/B to "ENABLE".

3) Press one of the keys (example, [EXE] key)
while the <TITLE> screen is displayed.
The <MENU?> screen will appear.

1) Press the [1] key. The <FILE/EDIT> screen
will appear.

1) Press the arrow keys and move the cursor to
"1. FILE/EDIT", and then press the [EXE] key.
The <FILE/EDIT> screen will appear.

The same operations can be used on the other
menu screens.
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Using the T/B
Unless the controller mode sets "MANUAL", operations other than specific operations (current position
display on JOG screen, changing of override, monitoring of input/output, error history) cannot be carried
out from the T/B.

Function key
There is the menu displayed on the lowest stage of the screen in the white character. These are assigned
to [F1], [F2], [F3], and [F4] key sequentially from the left. The menu currently displayed by pressing the
corresponding function key can be selected.
And, if "=>" is displayed at the right end of the menu, it is shown that there is still the menu other than the
current display, and whenever it presses the [FUNCTION] key, the display menu changes.

<CURRENT>  JOINT 50% M1 TO B1 <CURRENT>  JOINT 50% M1 TO B1
Ji: 0.00 J5:

Ji1: 0.00 J5: 0.00 . ©0.00
jg —88; J6: 0.00 [FUNCTION] J2: -0.01 J6:  0.00

Ja: 0.00

H J3: -0.03
J4: 0.00

IVXN 3-XYZ | CYLNDR &g
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3.2 Jog Feed (Overview)

Jog feed refers to a mode of operation in which the position of the robot is adjusted manually. Here, an over-
view of this operation is given, using the vertical multi-joint type robot as an example. The axes are config-

ured differently depending on the type of robot. For each individual type of robot, please refer to separate
manual: "ROBOT ARM SETUP & MAINTENANCE," which provides more detailed explanations.

3.2.1 Types of jog feed
The following five types of jog feed are available
Table 3-1:Types of jog feed

Type

Operation

Explanation

JOINT jog

1) Set the key switch to the [ENABLE] posi-
tion.

2) Hold the enable lightly.

3) Press the [SERVO] key. (The servo is
turned on.)

4) Press the [JOG], [F1] key to change to the
JOINT jog mode.

5) Press the key corresponding to each of the
axes from J1 to J6.

In this mode, each of the axes can be adjusted independently.
It is possible to adjust the coordinates of the axes J1 to J6 as
well as the additional axes J7 and J8 independently. Note that
the exact number of axes may be different depending on the
type of robot, however.

The additional axis keys [J1] and [J2] correspond to axes J7
and J8, respectively.

Perform steps 1) to 3) above.

4) Press the function key to change to the
TOOL jog mode.

5) Press the key corresponding to each of the
axes from X,Y,Z,A,B,C.

The position can be adjusted forward/backward, left/right, or
upward/downward relative to the direction of the hand tip of the
robot (the Tool coordinate system).

The tip moves linearly. The posture can be rotated around the
X, Y, and Z axes of the Tool coordinate system of the hand tip
by pressing the A, B, and C keys, without changing the actual
position of the hand tip. It is necessary to specify the tool length
in advance using the MEXTL parameter.

The Tool coordinate system, in which the hand tip position is
defined, depends on the type of robot. In the case of a vertical
multi-joint type robot, the direction from the mechanical inter-
face plane to the hand tip is +Z.

In the case of a horizontal multi-joint type robot, the upward
direction from the mechanical interface plane is +Z.

sedfiec

—A _' !
e X
.

Perform steps 1) to 3) above.

4) Press the function key to change to the
XYZ jog mode.

5) Press the key corresponding to each of the
axes from X,Y,Z,A,B,C.

The axes are adjusted linearly with respect to the robot coordi-
nate system.

The posture rotates around the X, Y, and Z axes of the robot
coordinate system by pressing the A, B, and C keys, without
changing the actual position of the hand tip. It is necessary to
specify the tool length in advance using the MEXTL parameter.

3-axis XYZ jog
A
LAW

Perform steps 1) to 3) above.

4) Press the function key twice to switch to
the 3-axis XYZ jog mode.

5) Press the key corresponding to each of the
axes from X,Y,Z,J4,J5,J6.

The axes are adjusted linearly with respect to the robot coordi-
nate system.

Unlike in the case of XYZ jog, the posture will be the same as
in the case of the J4, J5, and J6 axes JOINT jog feed. While
the position of the hand tip remains fixed, the posture is inter-
polated by X, Y, Z, J4, J5, and J6; i.e., a constant posture is not
maintained. It is necessary to specify the tool length in advance
using the MEXTL parameter.

CYLNDER jog

Perform steps 1) to 3) above.

4) Press the function key twice to switch to
the CYLNDER jog mode.

5) Press the key corresponding to each of the
axes from X,Y,Z,A,B,C.

Use the cylindrical jog when moving the hand in the cylindrical
direction with respect to the robot's origin. Adjusting the X-axis
coordinate moves the hand in the radial direction from the cen-
ter of the robot. Adjusting the Y-axis coordinate moves the
hand in the same way as in JOINT jog feed around the J1 axis.
Adjusting the Z-axis coordinate moves the hand in the Z direc-
tion in the same way as in XYZ jog feed.

Adjusting the coordinates of the A, B, and C axes rotates the
hand in the same way as in XYZ jog feed. They may be valid in
horizontal 4-axis (or 5-axis) RH type robots.

Jog Feed (Overview)
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Type

Operation

Explanation

WORK jog
(WORK jog mode)

AN

z

Work
coordinates

Perform steps 1) to 3) above.

4) Press the function key to change to the
WORK jog mode.

5) Press the key corresponding to each of the
axes from X,Y,Z,A,B,C.

It is necessary to set "0 (Work jog mode)" in the parameter
WKnJOGMD (n = 1 to 8) in advance to perform this jog opera-
tion.
The axes are adjusted linearly with respect to the work coordi-
nate system.
The posture rotates around the X, Y, and Z axes of the work
coordinate system by pressing the A, B, and C keys, without
changing the actual position of the hand tip. It is necessary to
specify the tool length in advance using the MEXTL parameter.
Notes) Work coordinate system:
Set up beforehand.(eight kinds setting is available)
If the work coordinate system is not set up, will move by
the XYZ jog.
Refer to separate manual: "ROBOT ARM SETUP &
MAINTENANCE"

WORK jog
(Ex-T jog mode)
This function can
be used with in the
following software
version.
F-Q series:

R5 or later
F-D series:

S5 or later

A

z

Work
coordinates

Perform steps 1) to 3) above.

4) Press the function key to change to the
WORK jog mode.

5) Press the key corresponding to each of the
axes from X,Y,Z,A,B,C.

It is necessary to set "1 (Ex-T jog mode)" in the parameter
WKnJOGMD (n = 1 to 8) in advance to perform this jog opera-
tion.
The axes are adjusted linearly with respect to the work coordi-
nate system.
The posture rotates around the X, Y, and Z axes of the work
coordinate system by pressing the A, B, and C keys, without
changing the actual position of the hand tip.
By pressing the A, B, and C keys, the control point can be
rotated around the X, Y, and Z axes of the same work coordi-
nates system while changing the actual position of the hand tip.
It is necessary to specify the tool length in advance using the
MEXTL parameter.
Notes) Work coordinate system:
Set up beforehand.(eight kinds setting is available)
If the work coordinate system is not set up, will move by
the XYZ jog.
Refer to separate manual: "ROBOT ARM SETUP &
MAINTENANCE"
When the work coordinates system is not specified, the XYZ
jog operation is performed by pressing the X, Y, and Z keys.
The rotating operation around the robot origin coordinates sys-
tem is performed by pressing the A, B, and C keys.

If the robot's control point comes near a singular point during the operation of TOOL jog, XYZ jog, CYLIN-
DER jog or WORK jog mode among the types of jog feed listed in Table 3-1, a warning mark is displayed on
the T/B screen together with the sound of buzzer to warn the operator. It is possible to set this function valid
or invalid by parameter MESNGLSW. (Refer to Page 410, "5 Functions set with parameters".) Please refer
to Page 465, "5.17 About the singular point adjacent alarm" for details of this function.

3.2.2 Speed of jog feed

The current speed (%) is displayed on the screen. To change these values, press either the [OVRD1] /
[OVRD|] key. The following types of jog feed speed are available.

[OVRD1] key

[OVRD|] key

‘ LOW ‘ HIGH ‘ 3% |

5% ‘ 10% ‘ 30% ‘ 50% ‘ 70% ‘ 100% ‘

LOW and HIGH are fixed-dimension feed. In fixed-dimension feed, the robot moves a fixed amount every
time the key is pressed. The amount of movement depends on the individual robot.

Table 3-2: An example of fixed-dimension

JOINT jog TOOL, XYZ jog
LOwW 0.01 deg. 0.01 mm
HIGH 0.10 deg. 0.10 mm
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3.2.3 JOINT jog
Adjusts the coordinates of each axis independently in angle units.

3.2.4 XYZ jog
Adjusts the axis coordinates along the direction of the robot coordinate system.
The X, Y, and Z axis coordinates are adjusted in mm units. The A, B, and C axis coordinates are adjusted in
angle units.
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3.2.5 TOOL jog
Adjusts the coordinates of each axes along the direction of the hand tip.
The X, Y, and Z axis coordinates are adjusted in mm units. The A, B, and C axis coordinates are adjusted in
angle units.

3.2.6 3-axis XYZ jog
Adjusts the X, Y, and Z axis coordinates along the direction of the robot coordinate system in the same way
as in XYZ jog feed. The J4, J5 and J6 axes perform the same operation as in JOINT jog feed, but the pos-
ture changes in order to maintain the position of the control point (X, Y and Z values).
The X, Y, and Z axis coordinates are adjusted in mm units. The J4, J5, and J6 axis coordinates are adjusted
in angle units.

+J4

~J5 ~J4
+J5

y :r — A

+Y
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3.2.7 CYLNDER jog
Adjusting the X-axis coordinate moves the hand in the radial direction away from the robot's origin. Adjust-
ing the Y-axis coordinate rotates the arm around the J1 axis. Adjusting the Z-axis coordinate moves the
hand in the Z direction of the robot coordinate system. Adjusting coordinates of the A, B, and C axes moves
the hand in the same way as in XYZ jog feed.
The X and Z axis coordinates are adjusted in mm units. The Y, A, B, and C axis coordinates are adjusted in
angle units.

3.2.8 WORK jog
Adjusts the axis coordinates along the direction of the work coordinate system.
The X, Y, and Z axis coordinates are adjusted in mm units. The A, B, and C axis coordinates are adjusted in
angle units.

Work coordinate system:
Coordinate system squared with the work, the working table, etc.
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3.2.9 Switching Tool Data
Set the tool data you want to use in the MEXTL1 to 16 parameters, and select the number of the tool you
want to use according to the following operation.
1) Set the controller mode to "MANUAL". Push the [ENABLE] switch of T/B and enable T/B.

MODE
M%A: Ly PUTOMATIC 'F Up :DISABLE
@ V Down: ENABLE

*Lighting
Rear of T/B

2) Long press the [HAND] key, and display the <TOOL SELECT> screen.
3) If the number key to wish is pressed and the [EXE] key is pressed, tool data will change. MEXTL1-16
of the parameter corresponds to 1-16 of the number.

<TOOL SELECT>

Display of the tool change screen [HAND # 0 680'- 0 (SO 0 0)00 0.00. 0.00
0. 00’ o o o o

BASE 123 CLOSE
<TOOL SELECT> <TOOL SELECT>
TOOL : (1) TOOL : (1)
0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 280.00, 0.00, 0.00,
0.00 0.00
BASE 123 CLOSE

The change of tool data [1] - [16] [EXE]

4) Press the function key assigned for "CLOSE" and finish.
<TOOL SELECT>

TOOL © (1)
0.00, 0.00, 0.00, 0.00, 0.00,
0.00

Completed [F4
5) The current tool number (T1-T16) is displayed on the upper right of the <JOG> screen.

&CAUTION To move the robot to the position where teaching was performed while switching
tool data (MEXTL1 to 16 parameters) during the automatic operation of the
program, substitute the M_Tool variable by a tool number when needed, and
operate the robot by switching tool data. Exercise caution as the robot moves to
an unexpected direction if the tool data during teaching does not match the tool
number during operation.

&CAUTION To move the robot while switching tool data during the step operation of the
program, exercise caution as the robot moves to an unexpected direction if the
tool data at the time of teaching does not match the tool number during step
operation.

Verifying the Tool Number
The current tool number can be checked on the <TOOL SELECT> screen, <JOG> screen, or with the
M_Tool variable.

Related Information
MEXTL, MEXTL1, MEXTL2, MEXTL3, MEXTL4 ........ MEXTL16 parameters
Tool instruction, M_Tool variable
The MEXTL parameter holds tool data at that point. When using the MEXTL1 to 16 parameters, be careful
as the MEXTL parameter is overwritten once a tool number is selected.
Execute the Tool instruction to return the tool number to 0.
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3.2.10 Changing the world coordinate (specifies the base coordinate number)
The world coordinate which is the standard of position control of the robot can be changed easily by T/B
operation
In use of the base conversion function (Base instruction), this function is convenient for teaching operations.
Set the base coordinate system to specify as parameter WK1 CORD-WK8CORD previously. (Refer to
"Work jog operation" of "ROBOT ARM SETUP & MAINTENANCE" of separate volume. Refer to Page 410,
"5.1 Movement parameter" of this volume for details of the parameter MK1CODE - MK8CODE also.)

&CAUTl ON When the world coordinate is changed by this function, although the robot does
not move, the current coordinate value will change.
Confirm that the relation of the position in the program to teach corresponding to
the Base instruction and the base coordinate number which you are using now is
right.
Failure to confirm this could lead to personal injuries or damage if you teach by the
wrong base coordinate number, because the robot does the unexpected motion at
program execution.

Make related the name of the position variable corresponding to the base
coordinate number, and please manage rightly.

Operating procedure is shown below.

1) Set the controller mode to "MANUAL". Push the [ENABLE] switch of T/B and enable T/B.

fUp :DISABLE
Mown 'ENABLE

*Lighting
Rear of T/B

MODE
MANUAL | AUTOMATIC

2) Long press the [HAND] key, and display the <BASE SELECT> screen.
If the <TOOL SELECT> screen is displayed, press the function key [F1] corresponding to the "BASE"
under the screen.

3) If the base coordinate number to wish is inputted and the [EXE] key is pressed, the world coordinate
will change.
1 to 8 : Base coordinate number (correspond to parameter WK1CORD - WK8CORD)
0: Return to condition at shipment. (Condition without base conversion)

4) Press the function key corresponding to "CLOSE" and finish.

5) The current tool number (B1-B8) is displayed on the upper right of the jog screen.
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3.2.11 Impact Detection during Jog Operation

This function can be enabled and disabled with a parameter. If the controller detects an impact, an error
numbered 101n will be generated (the least significant digit, n, is the axis number).
This function can also be enabled during jog operation; initial setting differs depending on the type.

Table 3-3:Impact detection parameters

Immediately after power ON, this setting value is used during jog opera-
tion.

(Weight, size X, size Y, size Z, center of gravity X, center of gravity Y, cen-
ter of gravity Z)

Unit: Kg, mm

Parameter Name No. of Description Initial value
elements
Impact COL Integer 3 | Define whether the impact detection function can/cannot be used, and RH-3FH/6FH/
detection Note?) whether it is enabled/disabled immediately after power ON. 12FH/20FH
Element 1: The impact detection function can (1)/cannot (0) be used. series:
Element 2: It is enabled (1)/disabled (0) as the initial state during operation. 1,0,1
Element 3: Enable (1)/disable (0)/NOERR mode (2) during jog operation |RV-F series:
0,0,1
The NOERR mode does not issue an error even if impact is detected. It RH-3FHR
only turns off the servo. Use the NOERR mode fif it is difficult to operate series:
because of frequently occurring errors when an impact is detected. 1,1,1
The specification depends on the settings for jog operation (element 3) in
cases other than program operation (including position jump and step
feed).
Detection level |[COLLVLJG| Integer 8 |Set the detection level (sensitivity) during jog operation (including pause | The setting var-
during jog status) for each joint axis. Unit: % ies depending
operation Make the setting value smaller to increase the detection level (sensitivity). |on the model.
If an impact error occurs even when no impact occurs during jog operation,
increase a numeric value.
Setting range: 1 to 500 (%)
Hand HNDDATO |Real value 7 |Set the initial condition of the hand. (Specify with the tool coordinate sys- |The setting var-
condition tem.) ies depending
Immediately after power ON, this set value is used during jog operation. on the model.
To use the impact detection function during jog operation, set the actual
hand condition before using. If it is not set, erroneous detection may occur.
(Weight, size X, size Y, size Z, center of gravity X, center of gravity Y, cen-
ter of gravity Z)
Unit: Kg, mm
Workpiece WRKDATO |Real value 7|Set the initial condition of the workpiece. (Specify with the tool coordinate {0.0,0.0,0.0,0.0,
condition system.) 0.0,0.0,0.0

Note1) This function cannot be used together with the multi-mechanism control function.
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(1) Impact Detection Level Adjustment during Jog Operation
The sensitivity of impact detection during jog operation is set to a lower value. If higher impact sensitivity is
required, adjust the COLLVLJG parameter before use. Also, be sure to set the HNDDATO and WRKDATO
parameters correctly before use. If a jog operation is carried out without setting these parameters correctly,
erroneous detection may occur depending on the posture of the robot.

Precaution for the Impact Detection Function
Enabling the impact detection function does not completely prevent the robot, hand, workpiece and others
from being damaged, which may be caused by interference with peripheral devices. In principle, operate
the robot by paying attention not to interfere with peripheral devices.

Operation after Impact
If the servo is turned ON while the hand and/or arm is interfering with peripheral devices, the impact
detection state occurs again, preventing the servo from being turned ON. If an error persists even after
repeatedly turning ON the servo, release the arm by a brake release operation once and then turn ON the
servo again. Or, release the arm by turning ON the servo according to the Page 57, "3.10 Operation to
Temporarily Reset an Error that Cannot Be Canceled".

Relationship with impact detection for automatic operation
Settings of the impact detection function for jog operation and the impact detection function for automatic
operation are independent. The setting for jog operation is used when the robot is not performing program
operation. Even if the impact detection function for automatic operation is disabled in a program when the
setting for jog operation is enabled, the setting is switched to that for jog operation (impact detection
enabled) when the operation is paused.
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3.3 Opening/Closing the Hands

The open/close operation of the hands attached to on the robot is explained below.
The a maximum of six hands are controllable. The hand 6, 5, 4, 3, 2, and 1 are assigned to each key of X, Y,
Z, A, B, and C axis. To open the hand press each the key of "+", to close the hand press each the key of "-".

1) Set the controller mode to "MANUAL", and set the T/B [ENABLE] switch to "ENABLE". (The switch
and the ENABLE LED light up.)

MODE
M%A: m:\UTOMATIC fMUp :DISABLE
@) \ Down: ENABLE

*Lighting
Rear of T/B

2) Press the [HAND] key and display the <HAND> screen. The opening and closing condition of the
hand is shown in OUT-900, and the ON/OFF condition of the hand check input signal is shown in IN-
900. To open the hand1 press the key of [+C], to close the hand1 press the key of [-C].

The other hands can be operated in the same way by the key of X, Y, Z, A, and B axis.

<HAND> +=C:HAND1  =Z:HAND4
*=B:HAND2  +Y:HAND5
+A:HAND3  +=X:HANDG6

Display the <HAND> screen: [HAND] key 76543210 76543210
oUT-900 (MM M W IN-900 [[TIITTT]
SAFE | ALIGN IREX CLOSE K=

Opening and closing hand 1
Open: Press [+C ] key

[_C] Close: Press [-C ] key
Opening and closing hand 2

ﬁ Open: Press [+B ] key

‘ Close: Press [-B ] key
[+C] Opening and closing hand 3

Open: Press [+A ] key
Close: Press [-A ] key
Open Close Opening and closing hand 4
Open: Press [+Z ] key
Close: Press [-Z ] key
Opening and closing hand 5
Open: Press [+Y ] key
Close: Press [-Y ] key
Opening and closing hand 6
Open: Press [+X ] key
Close: Press [-X ] key

OUT-900 to OUT-907 7 6 5 4 3 2 1 0
Open/Close Close | Open | Close | Open | Close | Open | Close | Open
Hand number 4 3 2 1
IN-900 to IN-907 7 6 5 4 3 2 1 0
Input signal 907 | 906 | 905 | 904 | 903 | 902 | 901 900

It is possible to mount various tools on the robot's hand area. In the case of pneumatic control, where the
solenoid valve (at double solenoid) is used, two bits of the hand signal is controlled by the open/close oper-
ation of the hand. For more information about the hand signal, please refer to Page 452, "5.12 About the
hand type" and Page 453, "5.13 About default hand status".
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3.4 Aligning the Hand

The posture of the hand attached to the robot can be aligned 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.

Without tool coordinate With tool coordinate Without tool coordinate

With tool coordinate
specification. specification. specification.

specification.

&

Controlj

Control
point

point

If the tool coordinates are specified by the Tool command or parameters, the hand is aligned at the specified
tool coordinates. If the tool coordinates are not specified, the hand is aligned at the center of the mechanical
interface. The above illustration shows an example of a small vertical robot. [With Tool Coordinate Specifica-
tion] indicates when the tool coordinates are specified at the tip of the hand. For more information about the
tool coordinates, refer to Page 439, "5.6 Standard Tool Coordinates".

The hand alignment procedure is as follows:

1) Set the controller mode to "MANUAL". Push the [ENABLE] switch of T/B and enable T/B.

MODE
M%A: m/:UTOMATIC AUp :DISABLE
© { Down: ENABLE
*Lighting
Rear of T/B

2) Press down the enabling switch (3 position switch), press the [SERVO] key and carry out servo-on.
3) Press the "HAND" key and display the <hand> screen.

<HAND> =G : HAND1 +7 : HAND4
+B : HAND2 =Y : HAND5
+A : HAND3 =X : HAND6
Hand screen [HAND] 76543210 76543210

ouT-9000 00000 IN-900000000O

ALIGN R

4) Pressing the function key currently assigned to "alignment” is kept with the enabling switch (3 position

switch) pressed down. While keeping pushing, the robot does hand alignment movement and
[START] LED of the controller unit turns on during movement.

If either is detached in the middle of movement, the robot will stop.

<HAND> =G : HAND1 =7 : HAND4
+B : HAND2 =Y : HANDS
=A : HAND3 =X : HAND6
76543210 76543210
ouT-9000 00000 IN-%00000000

Execution of hand alignment "Align"

ALIGN il
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&CAUTION If any posture components (A, B and C) become 180 degrees as a result of align-
ing the hand, the component values can be either +180 degrees or -180 degrees
even if the posture is the same. This is due to internal operation errors, and there
is no consistency in which sign is employed. If the position is used as position data
for the pallet definition instruction (Def PIt) and the same posture component val-
ues include both +180 degrees and -180 degrees, the hand will rotate and move in
unexpected ways because the pallet operation calculates positions by dividing the
distance between -180 degrees and +180 degrees. When using position data
whose posture component values include 180 degrees for pallet definitions, use
either + or - consistently for the sign of 180 degrees. Note that if the position data
is used directly as the target position in an interpolation instruction, the hand
moves without problem regardless of the sign.
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3.5 Programming
MELFA-BASIC V used with this controller allows advanced work to be described with ample operation func-
tions. The programming methods using the T/B are explained in this section. Refer to Page 164, "4.13
Detailed explanation of command words" in this manual for details on the MELFA-BASIC V commands and
description methods.

3.5.1 Creating a program
(1) Opening the program edit screen
1) Select "1. FILE/EDIT" screen on the <MENU> screen.
2) Press the function key corresponding to "NEW." Display the program name input screen.

<FILE/EDIT> 1/20  Rem 136320 <NEW PROGRAM>
1 08-04-24 17:20:32 22490 PROGRAM NAME
2 08-04-24 14:56:08 694 )y (

Al 08-04-24 13:05:54 2208

B1 08-04-24 13:05:54 1851

Select the function [F3]

3) Input the program name. Display the command edit screen.
(Open the existing program, if the existing program name is inputted)

<NEW PROGRAM> <PROGRAM> 1 100%

PROGRAM NAME #
(L )

DELETE INSERT | TEACH

Inputs "1" of program name [1] [EXE]

Edit of the constantly-executed program (ALWAYS attribute)
The program set as the constantly-executed (ALWAYS) attribute with the SLTn parameter once cancels the
attribute of the constantly executed, and edits it. Since the program of the constantly-executed attribute is
always executed, edit of it is impossible. Change ALWAYS into START with the SLTn parameter, re-turn on
the power supply of the controller, and stop the constantly executed.

Open the existing program.
Except how to input the existing program name as mentioned above, it is also possible to press the arrow
key on <FILE/EDIT> screen, and to press the function key currently assigned to "EDIT" in the condition that

the program is chosen.
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(2) Creating a program
The key operation in the case of inputting the program of the following and the three steps is shown.
1 Mov P1
2 Mov P2
3 End

1) Press the function key ([F3]) corresponding to "INSERT" in the command edit screen.

<PROGRAM> 1 100% <PROGRAM> 1 100%

INSERT | TEACH

Step insertion |F3

2) Input of step number "1."
Press the [CHARACTER] key, set it in the number input mode and press the [1] key.
The space between step number and command is omissible.

<PROGRAM> 1 100% <PROGRAM> 1
— (1

Step number input [1]

3) Input "Mov."
Press the [CHARACTER] key, set it in the character input mode
Press the [MNO] ("M"),[—], [MNO]("O") 3 times, and [TUV] ("V") 3 times in order.

<PROGRAM> 1 <PROGRAM> 1
18 {140V

Input "Mov" [CHARACTER] [MNO] [—] [MNO] [MNO] [MNO] [TUV] [TUV][TUV]

4) Input "P1."
Press the [SP] ("space"), [PQRS] ("P").
Press the [CHARACTER] key, set it in the number input mode and press the [1] key.
For the instruction word and the data which accompanies the command, the space is required.

<PROGRAM> 1 <PROGRAM> 1
140V MoV P1 I

Input "P1" [SP] [PQRS] [CHARACTER] [1]
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5) Registration of Step 1
Press the [EXE] key and register the step 1.

<PROGRAM> 1

1MoV P1

Registration of Step 1 [EXE
6) Hereatfter, input Steps 2 and 3 in the same way.

<PROGRAM> 1 100%

EDIT | DELETE

INSERT | TEACH

The input of the program was completed above.

Displaying the previous and next command step

<PROGRAM> 1 100%

EDIT | DELETE

INSERT | TEACH

Display the four lines on the screen of T/B. For moving the cursor to the front line, the [1] key is pressed, for
moving the cursor to the next line, press the [|] key, and select.

Displaying a specific line

Press the [FUNCTION] key, and change the function display, and press the [F2] key. The display changes to
the JUNP screen. The specification line can be displayed, if the step number to display in the parenthesis is

inputted and the [EXE] key is pressed.

The step number can be omitted when inserting.
It is inserted in the next of the cursor line if it omits.

The capital letter and the small letter are changed automatically.

Display the reserved word and the variable name in MELFA BASIC V combining the capital letter and the
small letter. Change automatically at the time of confirmation of the line also with the capital letter (with the

small letter) at the time of the input from TB.
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(3) Completion of program creation and saving programs
If the function key which corresponds for "CLOSE" is pressed, the program will be saved and creation will be
finished.
If the "CLOSE" is not indicated, press the [FUNCTION] key, and display it.

<PROGRAM> 1 50% <FILE/EDIT> 1/20 Rem 136320
1 08-04-24 17:20:32 22490

- |2 08-04-24 14:56:08 694

Al 08-04-24 13:05:54 2208

B 08-04-24 13:05:54 1851

Save & exit of the program [F4]

Precautions when saving programs
Make sure to perform the operation above. The edited data will not be updated if the power is turned off
without doing so after modifying a program on the program edit screen. Moreover, as much as possible, try
to save programs not only on the controller but also on a PC in order to make backup copies of your
work.lt is recommended to manage programs using RT ToolBox 2 (optional).
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(4) Correcting a program
Before correcting a program, refer to Page 31, "3.5.1 Creating a program" in "(1)Opening the program edit
screen", and open the program edit screen.

An example, change”5 Mov P5" to "5 Mvs P5".

<PROGRAM> 1 100%

EDIT | DELETE JyiXR INSERT | TEACH |

1) Display the step 5
Press the [FUNCTION] key and change the function display. Press the [F2] ("JUMP") key and display
the command edit screen. Press the [5], [EXE] key and display the 5th step.
Step 5 can be called even if it moves the cursor to Step 5 by the [ 1 ] or [ | ] key.

<PROGRAM> 1 100%
STEP ( )
Call the step 5 [F2] Call the step 5 [5] [EXE]

2) Correction of the instruction word.
Press the function key corresponding to "EDIT".

<PROGRAM> 1 100% PROGRAM> 1 Edit
4 Mov P4 (5 Mov P5

EDIT | DELETE INSERT | TEACH

Correct the command [F1]

3) Press the [—] key 3 times. Move the cursor to "0."
Press the [CLEAR] key twice and delete "ov". Leave "M". Press the [TUV] key 3 times (input "v"), the
[—] key, the [PQRS] key 4 times (input "s"). Then, 5 step is "Mvs P5". Press the [EXE] key, and regis-

ter step 5.
<PROGRAM> 1 Edit <PROGRAM> 1 Edit
(5 Mov P51 (5 Mav P5I

[TUV][TUV][TUV] [—]
Correct the command [PQRS] [PQRS] [PQRS] [PQRS]

<PROGRAM> 1 Edit <PROGRAM> 1 100%
(5 MVy PS5 4 Mov P4

EDIT | DELETE INSERT | TEACH

Correct the command [EXE]
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Select and correct the line.

[ 11by the [ | ] key, the cursor can be moved to step 5, and the function key corresponding to "EDIT" can
also be pressed and corrected to it.

Cancel correction.

Correction can be canceled if the function key which corresponded for "CLOSE" is pressed in the middle of
correction.

Correction of the character.
Move the cursor to up to the mistaken character, and input the correct character after pressing the [CLEAR]
key and deleting leftward.

If the program is corrected.
If the program is corrected, certainly save. ?Function key [F4 which correspond for "CLOSE" are pushed, or
push the [ENABLE] switch on the back of T/B, and disable T/B.?Please check that it has been correctly cor-
rected by step operation about the details.
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(5) Registering the current position data
Teach the position variable which moves the robot to the movement position by jog operation etc., and is
using the position by the program (registration). It is overwritten if already taught (correction). There are the
teaching in the command edit screen and the teaching in the position edit screen.

(a) Teaching in the command edit screen
Call the step which is using the position variable to teach.
The operating procedure in the case of teaching the current position to the below to the position variable
P5 of step 5 "Mvs P5" is shown. Move the robot to the movement position by jog operation etc. before-
hand.
1) Call the step 5
Press the function key corresponding to "JUMP", then step nhumber input screen is displayed. Press
the [5], [EXE] key, move cursor to step 5.
Step 5 can be called even if it moves the cursor to Step 5 by the [ 1], [ | ] key.

<PROGRAM> 1 100% <PROGRAM> 1 100%

123

Call the step 5 [F2] Call the step 5 [5] [EXE]

2) Teaching of the current position
Press the function key corresponding to "TEACH" ([F4]), then the confirmation screen is displayed.

<PROGRAM> 1 100% <PROGRAM> 1

4 Mov P4 P5
# RECORD CURRENT POSITION.
0K?

EDIT | DELETE INSERT | TEACH

Reqister the current position [F4]

3) Press the function key corresponding to "Yes", then the robot's current position data will be taught to
P5, and display will return to the original command edit screen. The teaching can be canceled if the
function key corresponding to "No" is pressed.

<PROGRAM> 1 <PROGRAM> 1 100%

P5
REGCORD CURRENT POSITION. #
0K?

EDIT | DELETE INSERT | TEACH

Reaqister the current position [F1]

The teaching of the current position was completed above.

Only one position variable is the target.
If the read step is using two or more position variables, such as "Mov P1+P2" and "P1=P10", the position va
able of most left-hand side is the target of the teaching.
And, as shown in "Mov p1+P2", the position variable of the capital letter and the small letter is intermingled,
the position variable of the capital letter is target. (The software version of T/B is 1.3 or later) It is the followin
page if it teaches other variables. Refer to "(b) Teaching in the position edit screen” as follows.
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(b) Teaching in the position edit screen
The operating procedure in the case of teaching the current position to the below to the position variable
P5 is shown. Move the robot to the movement position by jog operation etc. beforehand.
1) Teaching in the position edit screen
Press the function key ([F2]) corresponding to "CHANGE", and display the position edit screen.

<PROGRAM> 1 <P0S.> JNT 100% P1
X: +0.00 A: +0.00
Y: +0.00 B: +0.00
Z: +0.00 G: +0.00
L1: +0.00 L2: +0.00

DIRECT J CHANGE

Display the current position [F2]

2) Press the function key corresponding to "Prev" and "Next", and call "P5".

<P0S. >X JgTOO lOO"A{o 0.00 P1 <POS. >$ 100% P5
© 40, o 40, X: +0. 00 A: +0.00
Y: +0.00 B: +0.00 Y: +0.00 B: +0.00
Z: +0.00 G: +0.00 # Z: +0.00 C: +0.00
L1: +0.00 L2: +0.00 L1: +0.00 L2: +0.00
FL1: 0 FL2: 0 FL1: 0 FL2: 0

Call the position 5 [F3] [F4]

3) Teaching of the current position
Press the function key corresponding to "TEACH" ([F2]), then the confirmation screen is displayed.

<POS. > JNT 100% P5 <POS. EDIT> 1
X: +0.00 A: +0.00
Y: +0.00 B: +0.00 P5
Z: +0.00 C: +0.00 # RECORD CURRENT POSITION.
L1: +0.00 L2: +0.00 0K?
FL1: 0 FL2: 0

Call the position 5 [F2]

4) Press the function key corresponding to "Yes", then the robot's current position data will be taught to
P5, and display will return to the original position edit screen. The teaching can be canceled if the
function key corresponding to "No" is pressed.

<POS.EDIT> 1 <P0S.> __JINT 50% P5
X:+977. 45 A:-180. 00
P5 Y: +0.00 B: +89.85
g&gORD CURRENT POSITION. # 7:+928. 24 G:+180. 00
? L1: L2:

Reqister the current position [F1]

The teaching of the current position was completed above.
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Change of the command edit screen and the position edit screen.

If the function key corresponding to "CHANGE" is pressed, the command edit screen and the position edit

screen can be changed each other.

If the "CHANGE" is not displayed on the screen, it is displayed that the [FUNCTION] key is pressed. If "—"
is displayed at the right end of the menu, the state of changing the menu by pressing the [FUNCTION] key is

shown.
<PROGRAM> 1 Position edit screen  [¢pos. >X JN{28 %go% AP5 50,00
E2 T+ . T+ .
7:+845.23  C:—180.00
L1: L2:
FL1: 7 FL2: 0

Command edit screen

F3

Next [kl

[FUNCTION] key
-«

The position variable of order can be called one by one by "Prev" (F3) and "Next" (F4). Usually, although it is
the call of only the position variable, change the function key and the call can do the joint variable by the
"NAME" (F2). After calling the joint variable, the joint variable of order can be called one by one by "Prev"
(F3) and If it displays to the head or the last by the joint variable, it will return to the position variable by the

next display.
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(6) Deletion of the position variable
The operating procedure which deletes the position variable is shown.
Restrict to the variable which is not used by the program and it can delete.
1) Display the position edit screen.
Press the function key corresponding to "CHANGE", and display the position edit screen.

PROGRAM> 1 <P0S.> JINT 100% P5
) A: +0.00
Y: +0.00 B: +0.00
Z: +0.00 G: +0.00
L1: +0.00 L2: +0.00
FL1: 0 FL2: 0

DIRECT | CHANGE

Display the position edit screen [F2]

2) Display the position variable to delete.
Press the function key corresponding to "Prev" and "Next", and display the position variable to delete.

<POS.> JNT 100% P5 0
50 00 A: +0.00 <POS. X: T . 50/0A: +g580
Y: +0.00 B: +0.00 Y: +0. 00 B: +0 00
z: +0.00 C: +0.00 —) Z: +0.00 C: +0.00
L1: +0.00 L2: +0.00 L1: +0.00 L2: +0.00
FLi: 0 FL2: 0 FLi: 0 FL2: 0

Call the position 5 [F3] [F4]

3) Deletion of the position variable
Press the function key corresponding to "DELETE", then the confirmation screen is displayed.
(When "DELETE" is not displayed, it is displayed that the [FUNCTION] key is pressed).

<P0S.>  JNT 50% P55 <P0S. EDIT>
AT
o +0. o +0. P55
Z: +0.00 G: +0.00 DELETE OK?
L1: +0.00 L2: +0.00
FL1: 0 FL2: 0

(PN CHANGE | CLOSE [&ud

Delete the P55

4) Deletion of the position variable
Press the function key corresponding to "Yes", then the position variable is deleted.

<POS.EDIT> <POS. >x- INT 50%A_ P55
P55 Y: B:
DELETE OK? =) 7 C:

L1: L2:

FL1: 0 FL2: 0
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(7) Confirming the position data (Position jump)
Move the robot to the registered position data place.
The robot can be moved with the "joint mode" or "XYZ mode" method.
Perform a servo ON operation while lightly holding the deadman switch before moving positions.

Table 3-4:Moving to designated position data

Name Movement method

Joint mode The robot moves with joint interpolation to the designated position data place.
This moving method is used when the jog mode is JOINT jog.
The axes are adjusted in the same way as with the Mov instruction.

XYZ mode The robot moves with linear interpolation to the designated position data place. Thus, the robot will
not move if the structure flag for the current position and designated position differ.

This moving method is used when the jog mode is XYZ, 3-axis XYZ, CYLNDER or TOOL jog.
The axes are adjusted in the same way as with the Mvs instruction.

The operation method is shown in the following.
Do this operation by maintaining the servo-on state, carrying out servo-on and holding the enabling switch
(3 position switch) lightly.

1) Display the position variable to make it move beforehand.
Press the function key corresponding to "MOVE", then move the robot to position which currently dis-
played variable, only while keeping pressing the key.
If the function key corresponding to "MOVE" is detached, the robot will stop. And, if the enabling
switch (3 position switch) is detached or it presses down still more strongly, servo-off will be carried
out and the robot will stop.

<P0S.> JNT 50% P5
X:+977. 45 A:-180.00
Y: +0.00 B: +89.85
7:+928.24 C:+180. 00
L1: L2:
FL1: 7 FL2: 0

Display the position edit screen [F1]

{ | 5 CAUTION The robot moves by this operation.

When the robot moves, confirm not interfering with peripheral equipment etc.
beforehand.

We recommend you to lower speed at first. And, also important to predicting the
trajectory of the robot by moving mode (the joint, the XYZ) of operation.
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(8) Correcting the MDI (Manual Data Input)
MDI is the method of inputting the numerical value into each axial element data of position data directly, and
registering into it.
This is a good registration method for registration of the position variable which adds position data and is
used as an amount of relative displacement from a reference position (difference), if it tunes registered posi-
tion data finely.
Reference) Position data as an amount of relative displacement
Ex.) In the case of move by joint interpolation to over 50mm from P1 of reference position, the P1 is
registered by teaching. And set "50.00" into Z-axis element, and set "0.00" to the other element
by MDI. Then, executing the Mov P1+P50 is possible.

The operation method in the case of registering P50 of the above-mentioned example by MDI is shown.

1) Display the position edit screen.
Press the function key corresponding to "CHANGE", and display the position edit screen.

<PROGRAM> 1 <P0S.>  JINT 100% P5
1 Mov P1 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

Display the position edit screen [F2]

2) Input "50.00" into Z-axis element
Press the [|] key twice and move the cursor to the Z-axis. Press the [CLEAR] key, and delete "+0.00"
currently displayed. Press [5], [0], and the [EXE] key. As for the position variable P50, only the value
of the Z-axis is registered as the 50mm.

<P0S.> JNT 100% P5 <P0S.> JUNT 50% P1
X: +0. 00 A: +0.00 X: +0.00 A: +0.00
Y: +0.00 B: +0.00 Y: +0.00 B: +0.00
Z: +0.00 C: +0.00 # G: +0.00
L1: +0.00 L2: +0.00 L1: +0.00 L2: +0.00
FL1: 0 FL2: 0 FL1: 0 FL2: 0

Clear the value [|] [CLEAR]

<POS. > UNT 50% P <POS. > UNT 50%  PI
Bt pig pan
o +0. o +0. o +0. o +0.
C: +0.00 —) [7:50.00] C: +0.00
L1: +0. 00 L2: +0.00 Li: +0.00 L2: +0.00
FLi: 0 FL2: 0 FLi: 0 FL2: 0

Input 50 [5] [0] [EXE]
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3.6 Debugging

Debugging refers to testing that the created program operates correctly, and to correcting an errors if an
abnormality is found. These can be carried out by using the T/B's debugging function. The debugging func-
tions that can be used are shown below. Always carry out debugging after creating a program, and confirm
that the program runs without error.

(1) Step feed
The program is run one line at a time in the feed direction. The program is run in line order from the head or
the designated line.
Confirm that the program runs correctly with this process.

Using the T/B execute the program line by line (step operation), and confirm the operation.
Display the edit screen of the program which is the target of debugging. Perform the following operations
while pressing lightly on the enabling switch of the T/B after the servo has been turned on.

1) Execution of step feed
Press the [FUNCTION] key and change the function display. Pressing the [F1] ("FWD") key is kept,
and the robot will start moving.
When the execution of one line is completed, the robot will stop, and the next line will appear on the
screen.
If [F1] ("FWD") is released during this step, the robot will stop. And, detach the enabling switch (3
position switch), or push in still more strongly -- thing servo-off can be carried out and execution can
be stopped.
During execution, the lamp on the controller's [START] switch will light. If execution of the one step is
completed, LED of the [START] switch will go out and LED of the [STOP] switch will turn it on. If the
[F1] key is detached, the cursor of the T/B screen will move to the following step.

<PROGRAM> 1

123

Step feed [F1

Whenever it presses the function key corresponding to "FWD", step to the following step.

Z | 5 CAUTION Take special care to the robot movements during automatic operation. If any
abnormality occurs, press the [EMG.STOP] switch and immediately stop the
robot.

& CAUTION The robot's locus of movement may change with specified speed.
Especially as for the corner section, short cut distance may change. Therefore,
when beginning automatic operation, moves at low speed at first, and you
should gather speed slowly with being careful of interference with peripheral
equipment.

About step operation
"Step operation" executes the program line by line. The operation speed is slow, and the robot stops after
each line, so the program and operation position can be confirmed.
During execution, the lamp on the controller's [START] switch will light. Execution of the End command or
the HIt command will not step feed any more.
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Change of the execution step
The execution step can be changed by cursor movement by the arrow key, and jump operation ("JUMP").
Refer to Page 47, "(4) Step jump".

Immediately stopping the robot during operation
+ Press the [EMG.STOP] (emergency stop) switch.
The servo will turn OFF, and the moving robot will immediately stop.
To resume operation, reset the alarm, turn the servo ON, and start step operation.
+ Release or for cibly press the "enable" switch.
The servo will turn OFF, and the moving robot will immediately stop.
To resume operation, lightly press the "enable" switch, and start step operation.
+ Release the [F1] ("FWD") key.
The step execution will be stopped. The servo will not turn OFF.
To resume operation, press the [F1] ("FWD") key.

(2) Step return
The line of a program that has been stopped with step feed or normal operation is returned one line at a time
and executed. This can be used only for the interpolation commands. Note that only up to four lines can be
returned.
1) Execution of step return
If the function key corresponding to "BWD" is pressed, only while keeping pushing, only the one step
will be executed in the return direction of the step.
If the function key is released during this step, the robot will stop. And, release the enabling switch (3
position switch), or push in still more strongly, then the servo power off, and execution can be
stopped.
During execution, the lamp on the controller's [START] switch will light. If execution of the one step is
completed, LED of the [START] switch will go out and LED of the [STOP] switch will turn it on. The
cursor of the T/B screen moves to the step of the next interpolation command in the return direction

of the step.
<PROGRAM> 1 50% <PROGRAM> 1 50%
1 Mov P1 1 Mov P1
3 llov ba -
4 Mov P4 4 Mov P4
FWD JUMP BWD FWD NV 123 BWD g

Step return [F4]

Whenever it presses the function key corresponding to "BWD", it returns to the front step.

[Supplement] If it does step return after carrying out the step feed of the following program to Step 4 and
step return is further done after returning to P1, it will return to the position at the time of the start which
did step feed.(The position at the time of the start is the position which began to execute Step 1.)

Program

1 Mov P1
2 Mov P2
3 Mov P3
4 Mov P4

Starting position P3 P4

P1 P2
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Z | _\ CAUTION Take special care to the robot movements during automatic operation. If any
abnormality occurs, press the [EMG. STOP] switch and immediately stop the
robot.

Immediately stopping the robot during operation
* Press the [EMG. STOP] (emergency stop) switch.
The servo will turn OFF, and the moving robot will immediately stop.
To resume operation, reset the alarm, turn the servo ON, and start step operation.

- Release or for cibly press the "enable" switch.

The servo will turn OFF, and the moving robot will immediately stop.

To resume operation, lightly press the "enable" switch, and start step operation.
- Release the [F1] ("FWD") key.

The step execution will be stopped. The servo will not turn OFF.

To resume operation, press the [F1] ("FWD") key.

(3) Step feed in another slot
When checking a multitask program, it is possible to perform step feed in the confirmation screen of the
operation menu, not in the edit screen.

1) Selection of the operation menu
Press the [2] keys in the menu screen and select "2. RUN".

<MENU> <RUN>

SRR 4 ORloyee ; Coea 2 TEST RN
. . . 3. OPERATION

5. SET/INIT. 6. ENHANCED #

Display the run menu screen [2]

2) Selection of the confirmation screen
Press the [1] keys in the menu screen and select "1. CHECK".
Display the program set as the slot 1. The program name is displayed following the slot number.

<RUN> <CHECK> SLOT 1 1 50%

1. CHECK 2. TEST RUN
3. OPERATION

Display the check menu screen [2]
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3) Change of the slot

Press the function key ([F3]) corresponding to the "SLOT" will display the slot number specified
screen.

<CHECK> SLOT 1 1 50% <CHECK>
SLOT ( (N )

Input the slot number to wish and press the [EXE] key.
Display the inputted program of the slot number. (The following example specifies the slot 2)

<CHECK> <CHECK> SLOT 2 1 50%
SLOT ( PN )

4) Execution of step operation
Step feed and step return can be executed like the step operation in the command edit screen.
Only while keeping pressing the function key, execute step feed and step return separately.
If the function key is released during this step, the robot will stop. And, detach the enabling switch (3
position switch), or push in still more strongly -- thing servo-off can be carried out and execution can
be stopped.
During execution, the lamp on the controller's [START] switch will light. If execution of the one step is
completed, LED of the [START] switch will go out and LED of the [STOP] switch will turn it on. If the
[F1] key is detached, the cursor of the T/B screen will move to the following step.

<CHECK> SLOT 2 1 50% <CHECK> SLOT 2 1 50%

& CAUTION Take special care to the robot movements during automatic operation. If any
abnormality occurs, press the [EMG. STOP] switch and immediately stop the
robot.

Change of the execution step

The execution step can be changed by cursor movement by the arrow key, and jump operation ("JUMP").
Refer to Page 47, "(4) Step jump".
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(4) Step jump
It is possible to change the currently displayed step or line.
The operation in the case of doing step operation from Step 5 as an example is shown.

1) Call Step 5.
Press the function key corresponding to "JUMP", and press the [5], [EXE] key. The cursor moves to
Step 5.
<PROGRAM> 1 100% <PROGRAM> 1 100%

Step 5 can be called even if it moves the cursor to Step 5 by the [ 1], [ | ] key.

2) Execution of step feed
If the function key corresponding to "FWD" is pressed, step feed can be done from Step 5.

<PROGRAM> 1 50% <PROGRAM> 1 50%

FWD 123

Z | 5 CAUTION Take special care to the robot movements during automatic operation. If any
abnormality occurs, press the [EMG. STOP] switch and immediately stop the
robot.
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3.7 Automatic operation

3.7.1 Setting the operation speed
The operation speed is set with the controller or T/B.
The actual speed during automatic operation will be the operation speed = (controller (T/B) setting value) x
(program setting value).

(1) Operating with the controller
@ (M 1) Press the controller [CHNG DISP] switch
D o twice, and display the "OVERRIDE" on the

Display the override  CHNG DISP STATUS NUMBER display panel.
2) Each time the [UP] key is pressed, the

override will increase in the order of (10 -
g@ 20-30-40-50-60-70-80-90-100%).
The speed will decrease in reverse each

Set the override  POWN up time the [DOWN] key is pressed.

(2) Operating with the T/B
1) Each time the [OVRD1] keys are pressed, the override will increase in the order of (LOW - HIGH - 3 -
5-10-30-50-70-100%). The speed will decrease in reverse each time the [OVRD|] keys are
pressed.

3.7.2 Selecting the program No.
Prepare the control

MUp :DISABLE 1) Set the T/B [ENABLE] switch to "DIS-
AFI:I—‘\LDown:ENABLE ABLE".

*Lighting
Disable the T/B Rear of T/B

MODE
MANUAL | AUTOMATIC

o™ ®) 2) Set the controller mode to "AUTOMATIC".

Enable the R/C

3) Press the [CHNG DISP] switch and dis-

Select the program number play "PROGRAM NO." on the STATUS
NUMBER display.
@ P nnn i
AN YNNI 1) \When the [UP] switch is pressed, the reg-
CHNG DISP istered program Nos. will scroll up, and

Display the program numbe:

then the [DOWN] switch is pressed, the
program Nos. will scroll down.

Display the program No. to be used for
automatic operation.

* They are not displayed if a program
% % name consisting of five or more charac-
ters is specified. If these are selected

Select the program number DOWN up from an external device, "P - - - - " is dis-
played.

Program selection by T/B
Selecting the program by the T/B is possible, when the software version of T/B is 1.3 or later
Refer to the Page 63, "(6) Select the program" for the details of the operation method.
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3.7.3 Starting automatic operation
(1) Starting by O/P

Z ! 5 CAUTION Before starting automatic operation, always confirm the following item. Starting
automatic operation without confirming these items could lead to property dam-

age or physical injury.

- Make sure that there are no operators near the robot.

* Make sure that the safety fence is locked, and operators cannot enter unin-
tentionally.

- Make sure that there are no unnecessary items, such as tools, inside the
robot operation range.

- Make sure that the workpiece is correctly placed at the designated position.

» Confirm that the program operates correctly with step operation.

Prepare the controller

TUp :DISABLE 1) Set the T/B [ENABLE] switch to "DISABLE".
{ Down:ENABLE

*Lighting
Disable the T/B Rear of T/B

2) Set the controller mode to "AUTOMATIC".

MODE
MANUAL | —  AUTOMATIC

@o o

Enable the R/C

3) Push the [SVO ON] switch of the controller, and

[ [em) J servo power turn on.

Servo on SVO ON

Servo on

4) Automatic operation will start when the control-
ler [START] switch is pressed. (Continuous

Start of automatic operation operation)

If the [END] switch is pressed during the contin-

uous operation, the program will stop after one

cycle. The LED blinks during the cycle stop.

Execute (icontinuous)  START Cycle stop

& CAUTI O N Before starting automatic operation, always confirm that the target program No. is
selected.

&CAUTI ON Take special care to the robot movements during automatic operation. If any
abnormality occurs, press the [EMG. STOP] switch and immediately stop the
robot.

& CAUTI ON When beginning automatic operation, moves at low speed at first, and you should
gather speed slowly with being careful of interference with peripheral equipment.
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(2) Starting from the T/B
With T/B software version 1.7 or later, the program’s automatic operation can be started from the T/B. (With
R57TB, version 3.0 or later)
Operations are carried out from the <OPERATION> screen opened by selecting <MENU> — <RUN>.
This function can be disabled by setting parameter: TBOP.

Z | 3 CAUTION In "AUTOMATIC" mode, the T/B has the operation rights while displaying the
<OPERATION> screen. (The T/B’s status display lamp [ENABLE] blinks)
Note that operations which require the controller O/P (operation panel) or exter-
nal signal to have operation rights cannot be executed. (Refer to Page 9, "2.2.1
Operation rights" for details.)

The functions which can be executed from the T/B <OPERATION> screen and the operations which can be
executed while the <OPERATION> is displayed are shown below.

Operations from <OPERATION> screen (Each function key)
<1> Selecting @ program.........ccccoecvveeeeiicveereesenennnn "CHOOSE"
<2> Turning servo ON/OFF .........cccoooviiiiiiiiieeeee, "SV. ON” / "SV. OFF"
(When the controller mode sets “AUTOMATIC”,
the ENABLE switch does not need to be turned

ON.)
<3> Executing automatic operation ...........cccccc..o..... "START"
<4> Changing operation mode (continuous/cycle) ..."CONT./CYCLE"
<5> Resetting a program ..........c.ooevvvivveiciiiiiinieeeeeeenn, "RESET"

Other key operations
<1> Changing the movement speed...............cc.ee... [OVRD1]/ [OVRD|] key
Note) When the controller (drive unit) mode is set to “AUTOMATIC”, the robot moves at the regular
speed. When set to “MANUAL”, the robot moves at low speed (to confirm movement).
Set the controller (drive unit) to the required mode.
<2> Turning servo ON........c..eeeiiiiiiiiiieeeee e [SERVO] key
(When the controller mode sets “AUTOMATIC”,
the ENABLE switch does not need to be turned
ON.)
<3> Resetting the alarm..........c.cocvieiiiiie, [RESET] key

* The robot can be stopped at any time with the [EMG. STOP] switch or [STOP] key.
Operations using the [JOG], [HAND] or [MONITOR] key will be invalid

The methods for starting automatic operation from the T/B are explained in this section. When setting the
controller (drive unit) to "MANUAL" to execute automatic operation (confirmation operation), enable the T/B
by pressing the T/B's [TB ENABLE] switch.

1) Press [2] key while the <MENU> screen is displayed. The <RUN> screen appears.

<MENU> <RUN>
JEeT b |8 2T
5. SET/INIT. 6. ENHANCED '

RUN menu selection [2]
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2) Press [3] key while the <RUN> screen is displayed. The <OPERATION> screen appears.

<RUN> <OPERATION> 100% Auto

1. CHECK 2. TEST RUN PROGRAM NAME: STEP:

3. OPERATION . PRG1 00001
STATUS: STOP MODE: CONT.

iPA&NM RESET | CHOOSE

OPERATION selection [3]

&CAUTI ON Before starting automatic operation, always confirm the following items. Starting
automatic operation without confirming these items could lead to property dam-
age or physical injury.

- Make sure that there are no operators near the robot.

* Make sure that the safety fence is locked, and operators cannot enter uninten-
tionally.

- Make sure that there are no unnecessary items, such as tools, inside the robot
operation range.

- Make sure that the workpiece is correctly placed at the designated position.
+ Confirm that the program operates correctly with step operation.

Explanation of <OPERATION> screen

Note 1) Note 2)
Currently selected program name Setting speed Controller (drive unit) mode
Note 3) f =L n ==
1 [V | 1 1
_______ - L 1—0% At —Alitg 4 Line No. currently being executed
isati PROGRAM NAME: STEP:
Indication of program PRG1 ! :_ 00001

executionstatus | ~\_ Y-S o oo <o

Indication of operation mode

* RUN o« SIATUS: STOR
- READY | - CONT.
. STOP : * CYCLE
\ "START ... Starts program execution / restarts from stopped state.
"CONT." /"CYCLE." Switches over the operation mode
"RESET" ..ot Cancels program’s halted state, and executes program reset.
Resets alarm if alarm is occurring.
"CHOOSE" .....ccceiiiieeiieeieeee Selects the program to start. Opens the <PROGRAM CHOICE>
screen.
"SV. ON"/"SV. OFF"....ccc.cooverennn Turns the servo power ON/OFF
"CLOSE" ..o Ends the <OPERATION> screen (Ends the operation started

from the T/B.)

Note 1) If the controller (drive unit) mode is “MANUAL”, low speed movement will take place even if the set speed is 100%.
(To confirm the movements)

Note 2) When the controller (drive unit) mode is “AUTOMATIC”, the T/B’s status display lamp [ENABLE] will blink to indicate that the
T/B is enabled. The T/B is disabled when the <OPERATION> screen is ended.

Note 3) The [JOG], [HAND] and [MONITOR] keys are disabled while the <OPERATION> screen is opened.

3) Press the function key [F4] assigned to "CHOOSE" while the <OPERATION> screen is displayed. The
<PROGRAM CHOICE> screen opens.

ZOPERATION> 100% Auto PROGRAM CHOICE>
PROGRAM NAVE: STEP: PROGRAM NAME
PRG1 00001
— ( PRG1 )
STATUS: STOP MODE: CONT.

JPAN RESET | CHOOSE

Program selection [F4] Name of the currently selected program is displayed.
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4) Enter the name of the program into the Program Name brackets, and press the [EXE] key.
The program will be newly selected, and the display will return to the <OPERATION> screen.

<PROGRAM CHOICE> <OPERATION> 100% Auto
PROGRAM NAME PRgEEIZ\M NAME : S(T)ggm
( PRG2 ) I
STATUS: STOP MODE: CONT.

CYCLE mPKE RESET | CHOOSE j&sd

Enter the program name and press [EXE] key The figure shows an example of changing program
name to “PRG2".

5) Press the function key [F1] assigned to "SV. ON" to turn the servo power ON. (Press the [FUNCTION]
key if the "SV. ON" function is not displayed.)

<OPERATION> 100% Auto <OPERATION> 100% Auto
STATUS: STOP MODE: CONT. STATUS: STOP MODE: CONT.

Servo ON [F1]

Z | 5 CAUTION Before starting automatic operation, always confirm that the target program No. is
selected.

Z | 5 CAUTION Take special care to the robot movements during automatic operation. If any
abnormality occurs, press the [EMG. STOP] switch and immediately stop the
robot.

Z | 5 CAUTION When beginning automatic operation, move at low speed at first, and you should
gather speed slowly with being careful of interference with peripheral equipment.
The movement speed can be changed with the [OVRD 1] and [OVRD|] keys on
the T/B.

6) Press the function key [F1] assigned to "START" to open the CHECK screen.

<OPERATION> 100% Auto <STARTING PROGRAM>
PRggEéM NAVE: 888501 ngf\RT THE PROGRAM

q 0K? '
STATUS: STOP MODE: CONT.

CYCLE mkXE RESET ] CHOOSE

Start [F1

7) Press the function key [F1] assigned to “YES”. Automatic operation of the currently selected program

will start.

The screen will return to the <OPERATION> screen.
<STARTING PROGRAM> <OPERATION> 100% Auto
PRG2 PROGRAM NAME : STEP:
(S];éRT THE PROGRAM. I PRG2 00001

STATUS: RUN MODE: CONT.
|PXN RESET | CHOOSE

Yes [F1
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8) The operation mode follows the mode displayed on the screen.
Change the mode if necessary.

<OPERATION> 100% Auto <OPERATION> 100% Auto
PROGRAM NAME : STEP: PROGRAM NAME : STEP:

PRG2 00001 . PRG2 00001
STATUS: RUN MODE: CONT. STATUS: RUN MODE: CYCLE

CYCLE REXM RESET | CHOOSE g
Change operation mode [F2] The figure shows an example of changing from

{VER RESET | CHOOSE Jig

"CONT." to "CYCLE".

This completes the starting of automatic operation from the T/B.

3.7.4 Stopping
The running program is immediately stopped, and the moving robot is decelerated to a stop.
(1) Operating with the controller

1) Press the [STOP] button.

Stop STOP

(2) Operating with the T/B

1) Press the [STOP] key.
Stop [STOP]

Operation rights not required
The stopping operation is always valid regardless of the operation rights.

3-53 Automatic operation



3Explanation of operation methods

3.7.5 Resuming automatic operation from stopped state
(1) Resuming by O/P

& CAUTION Before starting automatic operation, always confirm the following item. Starting
automatic operation without confirming these items could lead to property dam-

age or physical injury.

- Make sure that there are no operators near the robot.

- Make sure that the safety fence is locked, and operators cannot enter uninten-
tionally.

-Make sure that there are no unnecessary items, such as tools, inside the robot
operation range.

- Make sure that the workpiece is correctly placed at the designated position.

* Confirm that the program operates correctly with step operation.

:DISABLE
A,J:L’gp Aol 1) Set the T/B [ENABLE] switch to "DISABLE".
own:
*Lighting

Disable the T/B Rear of T/B

Prepare the control

MODE " "
MANUAL | — AUTOMATIC 2) Set the controller mode to "AUTOMATIC".

@"@)

Enable the R/C

3) Automatic operation will start when the control-
ler [START] button is pressed.
Continuation operation / 1 cycle operation holds
the former state.

Restart

START

Execute (icontinuous)

{ | 5 CAUTION Before starting automatic operation, always confirm that the target program No. is
selected.

Z I \CAUTI ON Take special care to the robot movements during automatic operation. If any
abnormality occurs, press the [EMG. STOP] switch and immediately stop the

robot.

Z I \CAUTI ON Don't turn off the power supply of robot CPU during automatic operation. The
memory in robot CPU may become abnormal and the program may break. Use

the emergency stop, when stopping the robot immediately.

(2) Resuming from T/B
The operation method is the same as the start of automatic operation. Please do restart operation from T/B

with reference to Page 49, "3.7.3 Starting automatic operation"”.
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3.7.6 Resetting the program
The program's stopped state is canceled, and the execution line is returned to the head.
(1) Operating with the controller

Prepare the control

fUp :DISABLE
MOwn: ENABLE

*Lighting
T/B disable Rear of T/B

1) Set the T/B [ENABLE] switch to "DISABLE".

MODE n n
MANUAL | — | AUTOMATIC 2) Set the controller mode to "AUTOMATIC".

Ny (&

CHNG DISP
Display the program No.

Controller enable

3) Press the controller [CHG DISP] switch, and
display the program No.

P

nn
uuu

Execute of program reset 4) Press the controller [RESET] switch.
The STOP lamp will turn OFF, and the pro-

[aw]
gram's stopped state will be canceled.

Reset RESET

(2) Operating with the T/B

MANUAL‘&)E.AUTOMAHC 1) Set the controller mode to "MANUAL".
e @
Controller disable 2) Set the T/B [ENABLE] switch to "ENABLE".
AUp :DISABLE
mOwn:ENABLE
*Lighting
T/B enable Rear of T/B 3) Press the [EXE] key while holding down the

[RESET] key. The execution line will return to

the head, and the program will be reset.
Execute of program reset

Program reset [RESET] + [EXE]

Valid only while program is stopped
The program cannot be reset while the program is running. Always carry out this step while the program is
stopped.
When resetting the program from the controller operation panel, display the "program No." on the STA-
TUS NUMBER display, and then reset.

STOP lamp turns OFF
The STOP lamp will turn OFF when the program is reset.
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3.8 Turning the servo ON/OFF

For safety purposes, the servo power can be turned ON during the teaching mode only while the enable
switch on the back of the T/B is lightly pressed. Carry out this operation with the T/B while lightly pressing

the deadman switch.

*Turning servo ON with T/B

Prepare the T/B

MANUAL AUTOMATIC
[ Zgmn\|

@o o

Controller disable

fUp :DISABLE
MOwn: ENABLE

*Lighting
Rear of T/B

T/B enable

Execute servo ON
Servo ON operation [SERVO]

Execute servo OFF

Servo OFF operation [enabling]

*Operating with the controller

Prepare the controller

{ Down: ENABLE

ﬂp :DISABLE

*Lighting
. Rear of T/B
T/B disable

MODE
MANUAL | AUTOMATIC

©

Controller enable

Execute servo ON

Servo ON __ SVOON

Execute servo OFF

Servo OFF SVO OFF

Brakes will activate

1) Set the controller mode to "MANUAL".

2) Set the T/B [ENABLE] switch to "ENABLE".

3) The servo will turn ON when the [SERVO] key
is pressed.

4) Servo-off will be carried out, if the enabling
switch (3 position switch) is detached or it
pushes in still more strongly.

1) Set the T/B [ENABLE] switch to "DISABLE".

2) Set the controller mode to "AUTO MATIC".

3) When the [SVO ON] switch is pressed, the
servo will turn ON, and the SVO ON lamp will
light.

4) When the [SVO OFF] switch is pressed, the
servo will turn OFF, and the SVO OFF lamp will
light.

The brakes will automatically activate when the servo is turned OFF. Depending on the type of robot,

some axes may not have brakes.

Turning the servo ON/OFF 3-56



3Explanation of operation methods

3.9 Error reset operation

*Error reset operation from the operation panel

Cancel errors
Error reset RESET

*Error reset operation from the T/B

Cancel errors

Error reset [RESET]

1) Press the [RESET] key.
If the error by the side of T/B is not reset, do
reset operation from T/B.

1) Press the [RESET] key.

3.10 Operation to Temporarily Reset an Error that Cannot Be Canceled

Depending on the type of robot, errors that cannot be cancelled may occur when axis coordinates are out-
side the movement range, etc. In this case, it is not possible to turn the servo on and perform jog operations
with the normal operations. The following procedure can be used to cancel such errors temporarily. For
instance, if the axes are outside the movement range, perform a jog operation to adjust the axes while the

error is canceled temporarily.

The [RESET] key corresponding to the [CAUTION] key in R56/57TB. When operating with R56/57TB, use

the [CAUTION] key and perform following operation.
*Operation to cancel errors temporarily from the T/B

MODE
MANUAL | | AUTOMATIC

= (S

Controller disable

fUp :DISABLE
g@own:ENABLE

*Lighting
Rear of T/B

T/B enable

Cancel errors temporarily

Error reset [SERVO] + [RESET]

The operation above will reset errors temporarily.

1) Set the [Mode selection switch] on the front of
the controller to "MANUAL".

2) Set the T/B [ENABLE/] switch to "ENABLE".

3) Hold the enabling switch lightly, hold down the

[SERVO] key and keep on pressing the
[RESET] key.

Do not release the key; if it is released the error occurs again.
Perform a jog operation as well while keeping the [RESET] key pressed.

Note) In jog operation, it does not stop by operating range limit, with this [RESET] key pressed. Take care
against moving to the direction outside the operating range.
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3.11 Operating the program control screen

Here, explain the operation method of the following related with program management.
"(1)Program list display"
"(2)Copying programs"

YJName change of the program (Rename)"

)Deleting a program (Delete)"

"(5)Protection of the program (Protect)"

(2
||(3
||(4

(

(1) Program list display
This functions allows the status of the programs registered in the controller to be confirmed.
1) Select the Management/edit menu
Press the [1] key in the menu screen. "1. FILE/EDIT" are selected and display the list of the pro-

grams.

NEND <FILE/EDITY 1/20 Rem 136320
i 08-04-24 17:20:32 22490

LEILE/EDIT 2. RUN 2 08-04-24 14'56:08 694

3. PARAN. 4. ORIGIN/BRK —) |} 08-04—24 13-05-54 2208

5. SET/INIT. 6. ENHANGED B 08-04-24 13:05:54 1851

Display the <FILE/EDIT> screen [1]

Same operation can be done, even if the cursor is moved to "1. FILE/EDIT" by the [ 1 Jor [ | ] key
and it presses the [EXE] key.
And, the program which is the target of each operation can also be selected.

The menu ("EDIT", "POSLI.", "NEW", "COPY") corresponding to the function key is displayed under
the screen.
Press the [FUNCTION] key, then display the "RENAME", "DELETE", "PRTCT", "CLOSE".
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(2) Copying programs
1) Select the copy menu
Press the function key corresponding to the "COPY" by program list display. Display the copy screen.

<FILE/EDIT> 1/20  Rem 136320 <PROGRAM COPY>

L g me e o e (| |
Al 08-04-24 13:05:54 2208 —} DSR. NAME ( )
B1 08-04-24 13:05:54 1851

2) Specification and execution of the program to copy.
In the parenthesis of the copied source, the program name beforehand selected by the program list
screen is displayed. (The figure the program name "1") If it changes, move the cursor by the arrow
key.
Input the program name copied in the parenthesis of the copy destination, and press the [EXE] key.

<PROGRAM COPY> <FILE/EDIT> 1/ 20 Rem 136320

SRC. NAME ( 1 ) 08-04-24_17:20:32
08-04-24  14:56:08
DSR. NAME ( 21 ) — 08-04-24 13:05:54

08-04-24 13:05:54

Protected information is not copied
The program protection information and variable protection information is not copied with the copy opera-
tion.
Reset this information as necessary.
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(3) Name change of the program (Rename)
1) Select the rename menu
Press the function key corresponding to the "RENAME" by program list display. Display the rename
screen. If the "renaming" menu is not displayed, press and display the [FUNCTION] key.

<FILE/EDIT> 1/ 20 Rem 136320 <PROGRAM RENAME>

08-04-24 17:20:32 SRC. NAME ( 1 )
08-04-24 14:56:08
08-04-24 13:05:54 DST. NAME ( )

08-04-24 13:05:54
RENAME | DELETE F&

2) Specification of the program which changes the name.
In the parenthesis of the renaming source, the program name beforehand selected by the program
list screen is displayed. (The figure the program name "1") If it changes, move the cursor by the arrow

key.
Into the parenthesis of the renaming destination, input the new program name and press the [EXE]
key.
<PROGRAM RENANME> <FILE/EDIT> 1/ 20 Rem 136320
2 08-04-24 14:56:08 694
e | i i
DST. NAE. ( 31 ) 31 08-04-24 17:20:32 22490

eoit | post. &R wnew | cory RS

The program name protected cannot be changed.
The program name with which command protection is set up cannot be changed. Please execute after
removing command protection.
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(4) Deleting a program (Delete)
1) Select the delete menu
Press the function key corresponding to the "DELETE" by program list display. Display the delete
screen. If the "DELETE" menu is not displayed, press and display the [FUNCTION] key

<FILE/EDIT> 1/ 20 Rem 136320 <PROGRAM DELETE>

08-04-24 17:20:32 NAME ( )
08-04-24 14:56:08
08-04-24 13:05:54

08-04-24 13:05:54
RENAME | DELETE [RE&]

2) Specification of the program which delete.
In the parenthesis of the deleteing source, the program name beforehand selected by the program
list screen is displayed. (The figure the program name "1") If it changes, input the correct program
name.
Press the [EXE] key, and display the confirmation screen.

<PROGRAM DELETE> <PROGRAM DELETE>
NAME (il ) 31
DELETE OK?

3) Delete the program
If the function key corresponding to "Yes" is pressed, it will delete the specification program and will
return to the program list display.
If it does not delete, press the function key corresponding to "No" It returns to the deletion screen.

<PROGRAM DELETE> <FILE/EDIT> 1/ 20 Rem 136320
31 2 08-04-24 14:56:08 694
DELETE 0K? 3 08-04-24 13:05:54 2208

— | 08-04-24 13:05:54 1851
123 cory |

<PROGRAM DELETE> <FILE/EDIT> 1/ 20 Rem 136320
31 2 08-04-24 14:56:08 694
DELETE 0K? 3 08-04-24 13:05:54 2208

4 08-04-24 13:05:54 1851
31 08-04-24 17:20:32 22490

EDIT | POSI. NEW COPY

The program name protected cannot be deleted.
The program name with which command protection is set up cannot be deleted. Please execute after
removing command protection.
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(5) Protection of the program (Protect)
1) Select the protect menu
Press the function key corresponding to the "PRTCT" by program list display. Display the protect
screen. If the "PRTCT" menu is not displayed, press and display the [FUNCTION] key

<FILE/EDIT> 1/ 20 Rem 136320 <PROTECT>

08-04-24 17:20:32 NAME ( 1 ) protect
08-04-24 14:56:08 COMMAND : OFF
08-04-24 13:05:54 DATE : OFF

08-04-24 13:05:54
RENAME | DELETE X

2) Setup of the protection.
The protection of the program can specify the command and data (variable value) separately.
If it sets up protection of the command, press the function key corresponding to "CMD." If it sets up
protection of the data, press the function key corresponding to "DATA".

<PROTECT> <PROTECT>

COMME\NDprOSEEt 1
: q SET COMMAND PROTECT.
DATE : OFF

<PROTECT> <PROTECT>
NAME ( 1

COMM‘)ANDprOEI?Et 1
: ﬁ SET DATA PROTECT.
DATE : OFF

If the function key corresponding to "ON" is pressed, it will be set up for "protecting.” If the function
key corresponding to "OFF" is pressed, it will be set up for "not protecting."

<PROTECT>

1
SET COMMAND PROTECT.

<PROTECT>

NAME ( 1 ) protes
COMMAND

<PROTECT>

ON :protecting
1 OFF:not protecting
SET DATA PROTECT.

el | oF |
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About command protection
It is the function which protects deletion of the program, name change, and change of the command from
the operation mistake.

= Protection information is not copied in copy operation.
- In initialization operation, protection information is disregarded and execute initialization.

About data protection
It is the function which protects the variable from the substitution to each variable by registration of the posi-
tion data based on the operation mistake, change, and the mistaken execution of the program.

= Protection information is not copied in copy operation.
- In initialization operation, protection information is disregarded and execute initialization.

(6) Select the program
This function is possible at the software version 1.3 or later of T/B.
The program of step or automatic execution can be selected.
This function is same as "3.7.2Selecting the program No." by the operation panel. After program selection
also the program number is displayed on "STATUS NUMBER" of the operation panel.
The operation method is shown in the following.

1) Select the program
Move the cursor to the program which select by the key [ 11, [ | -

<FILE/EDIT> 1/ 20 Rem 136320 <FILE/EDIT> 1/ 20 Rem 136320
08-04-24 17:20:32 08-04-24 17:20:32 22490

1
14:56:08 2 08-04-24 14:56:08 694
08-04-24 13:05:54 3

08-04-24 13:05:54 2208

08-04-24 13:05:54 4 08-04-24 13:05:54 1851
. EDIT POSI. PXN NEW CoPY =4

The figure is the example which selected the program 3.

2) Setting of the program name (number)
Press the [FUNCTION]+[EXE] key of T/B. The confirmation screen is displayed.

<FILE/EDIT> 1/ 20 Rem 136320 <PROGRAM SELECTION>
08-04-24 17:20:32 22490

14:56:08 694 SELECT THE PROGRAM
:05: INTO TASK SLOT 1. OK?

o I O -

Confirm the program name (number) currently displayed. If the function key corresponding to "Yes"
([F1]) is pressed, the program name (number) is selected.
If the function key corresponding to "No" ([F4]) is pressed, the operation is canceled. Each returns to

the program list display.

<PROGRAM SELECTION> <FILE/EDIT> 1/ 20 Rem 136320

1 08-04-24 17:20:32 22490
2 08-04-24 14:56:08 694
3 08-04-24 13:05:54 2208

SELECT THE PROGRAM
INTO TASK SLOT 1. OK?

4 08-04-24 13:05:54 1851
EDIT INA 123 ] A —

Selection of the program is finishing above.
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3.12 Operation of operating screen

(1)Display of the execution line........... 1.Confirmation:
Display the executing program line, or execute step feed.
(2)Display of the test execution line.... 2. Test execution:
Display the name of the program selected, and the executing
step number. And, change the continuation mode of operation to
cycle stop mode.

3.12.1 Display of the execution line
(1) Select the confirmation menu
1) Press the [2] key in the menu screen, and display the <RUN> screen.

MENU> T
1. FILE/EDIT ) RUN

3. PARAN. 4. ORIGIN/BRK I C. 2. TEST RUN
5. SET/INIT. 6. ENHANCED —) :

2) Press the [1] key, and display the confirmation screen.
Display the program set as the slot 1 on the screen. The program name is displayed following the slot
number.

<RUN> <CHECK> SLOT 1 1 50%

1. CHECK 2. TEST RUN
3. OPERATION

The cursor moves to the execution line during program execution.

(2) Step feed
The same operation as above-mentioned step feed and step return can be done.

1) Step feed
Pressing the [F1] ("FWD") key is kept, and the robot will start moving.
If [F1] ("FWD") is released during this step, the robot will stop. And, detach the enabling switch (3
position switch), or push in still more strongly -- thing servo-off can be carried out and execution can
be stopped.
During execution, the lamp on the controller's [START] switch will light.1 If execution of the one step is
completed, LED of the [START] switch will go out and LED of the [STOP] switch will turn it on. If the
[F1] key is detached, the cursor of the T/B screen will move to the following step.

<PROGRAM> 1 100% <PROGRAM> 1 100%

123

Whenever it presses the function key corresponding to "FWD", step to the following step.
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Z | } CAUTION Take special care to the robot movements during automatic operation. If any
abnormality occurs, press the [EMG. STOP] switch and immediately stop the
robot.

About step operation
"Step operation" executes the program line by line. The operation speed is slow, and the robot stops after
each line, so the program and operation position can be confirmed.
During execution, the lamp on the controller's [START] switch will light. Execution of the End command or
the HIt command will not step feed any more.

Change of the execution step
The execution step can be changed by cursor movement by the arrow key, and jump operation ("JUMP").

Immediately stopping the robot during operation
* Press the [EMG.STOP] (emergency stop) switch.
The servo will turn OFF, and the moving robot will immediately stop.
To resume operation, reset the alarm, turn the servo ON, and start step operation.

 Release or for cibly press the "enable" switch.
The servo will turn OFF, and the moving robot will immediately stop.
To resume operation, lightly press the "enable" switch, and start step operation.

- Release the [F1] ("FWD") key.
The step execution will be stopped. The servo will not turn OFF.
To resume operation, press the [F1] (FWD)key.

2) Step return
The line of a program that has been stopped with step feed or normal operation is returned one line at
a time and executed. This can be used only for the interpolation commands. Note that only up to four
lines can be returned.

If the function key corresponding to "BWD" is pressed, only while keeping pushing, only the one step
will be executed in the return direction of the step.

If the function key is released during this step, the robot will stop. And, detach the enabling switch (3
position switch), or push in still more strongly -- thing servo-off can be carried out and execution can
be stopped.

During execution, the lamp on the controller's [START] switch will light. If execution of the one step is
completed, LED of the [START] switch will go out and LED of the [STOP] switch will turn it on. The
cursor of the T/B screen moves to the step of the next interpolation command in the return direction of
the step.

<PROGRAM> 1 100% <PROGRAM> 1 100%

123

Whenever it presses the function key corresponding to "BWD", it returns to the front step.

Z | 5 CAUTION Take special care to the robot movements during automatic operation. If any
abnormality occurs, press the [EMG. STOP] switch and immediately stop the
robot.
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Immediately stopping the robot during operation
* Press the [EMG.STOP] (emergency stop) switch.
The servo will turn OFF, and the moving robot will immediately stop.
To resume operation, reset the alarm, turn the servo ON, and start step operation.
- Release or for cibly press the "enable" switch.
The servo will turn OFF, and the moving robot will immediately stop.
To resume operation, lightly press the "enable" switch, and start step operation.
- Release the [F1] ("FWD") key.
The step execution will be stopped. The servo will not turn OFF.
To resume operation, press the [F1] ("FWD") key.

(3) Step jump
It is possible to change the currently displayed step or line.
The operation in the case of doing step operation from Step 5 as an example is shown.

1) Call Step 5.
Press the function key corresponding to "JUMP", and press the [5], [EXE] key. The cursor moves to
Step 5.
<PROGRAM> 1 100% <PROGRAM> 1 100%

1 Mov P1
e i Yo\ P2
3 Mov P3
4 Mov P4

FWD U 123

2) Execution of step feed
If the function key corresponding to "FWD" is pressed, step feed can be done from Step 5.

<PROGRAM> 1 100% <PROGRAM> 1 100%

FWD 123

& CAUTION Take special care to the robot movements during automatic operation. If any
abnormality occurs, press the [EMG. STOP] switch and immediately stop the
robot.

(4) Step feed in another slot
When checking a multitask program, it is possible to perform step feed in the confirmation screen of the
operation menu, not in the edit screen.
Refer to Page 45, "(3) Step feed in another slot" for operation method.
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(5) Finishing of the confirmation screen.
1) Press the function key corresponding to "CLOSE", and return to the <OPERATION> screen.

<PROGRAM> 1 50% <RUN>

1. CHECK| 2. TEST RUN
3. OPERATION

3.12.2 Test operation
(1) Select the test operation
1) Press the [2] key in the menu screen, and display the operation menu screen.

<MENU> <RUN>

1. FILE/EDIT 2. RUN 1. CHECK] 2. TEST RUN
3. PARAM. 4. ORIGIN/BRK q 3. OPERATION

5. SET/INIT. 6. ENHANCED

2) Press the [2] key, and display the test operation screen.
The program name, execution step number, and operating mode is displayed.

<RUN> <TEST RUN>
1. CHECK] 2. TEST RUN PROG. NAWE : STEP: 1
3. OPERATION

— MODE:  CONT.

3) When the function key ([F2]) corresponding to "CSTOP" is pressed during program execution, it is
change to the cycle mode of operation. The "CYCLE" is displayed after the mode and the [END] but-
ton of the operation panel blinks. Finish operation after executing the last line of the End command or
the program.

<TEST RUN> CTEST RUN>
PROG. NAWE STEP: 1 PROG. NAWE STEP: 1
MODE:  CONT. — MODE: CYCLE
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4) Press the function key corresponding to "CLOSE", and return to the operation menu screen.

<TEST RUN> <RUN>
PROG. NAME : STEP: 1 1. CHECK 2. TEST RUN

— 3. OPERATION

MODE: CONT.

If execution of the program is stopped, it will become the continuation mode of operation.
If the [STOP] key is pressed in the cycle mode of operation and execution of the program is stopped, it
changes to the continuation mode of operation. If it continues execution of the program by the cycle mode of
operation, please press the [F4] key again after pushing the [START] button. (It also becomes the cycle

mode of operation to push the [END] button of the controller)

3.12.3 Operating the OPERATION screen
Turning on and off the servo power, selecting the program, starting of automatic operation, etc can be done.

Refer to Page 49, "3.7.3 Starting automatic operation".
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3.13 Operating the monitor screen
Here, explain the operation method of the following functions.

(1)Input signal monitor .......... 1.Input: Parallel input signal monitor

(2)Output signal monitor........ 2.Output: Parallel output signal monitor. Setup of ON/OFF
(3)Input register monitor-....... 3.Input register: Input register of CC-Link

(4)Output register monitor .....4.0Output register: Output register of CC-Link

(5)Variable monitor................ 5.Variable: Variable value monitor & set up

(6)Error history display .......... 6.Error history: History of the occurrence error

All of the above press the [MONITOR] key of T/B. It operates, even when T/B is invalid.
Although the screen currently displayed may be free, the variable monitor does not operate in the program
(command) edit screen.

<FILE/EDIT> 1/20 Rem 136320 <MONITOR>
1 08-04-24 17:20:32 22490 1. INPUT 2 QUTPUT

§1 83;83:53 }g‘gggﬁ zggg sy (3. INPUT REG. 4. OUTPUT REG.
B 08-04-24 13:05:54 1851 5 VARTABLE 6. ERROR LOG
epiT | posi. MEAR NEw | cory [

(1) Input signal monitor
1) Press the [1] key in the monitor menu screen, and display the input signal screen. The input signal of
the 32 points can be monitored on the one screen.

<MONITOR> <INPUT>

1. INPUT 2. OUTPUT 5432109876543210

3. INPUT REG. 4. OUTPUT REG. T TTTTTTTTITTITITT] 0
5. VARIABLE 6. ERROR LOG q SILLITITITTITITITTITT] 16

The case where the state of the input signals 8-15 is confirmed is shown in the following.

2) Press the function key corresponding to "NUMBER".
Set "8" as the start number.

<INPUT> <INPUT>

5432109876543210 START No. ( 8_ )
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3) Display the ON/OFF state of the 32 points at the head for the input signal No. 8. Black painting indi-
cates ON and white indicates OFF.

<INPUT> Next [F3] <INPUT>
32109876543210098

5432109876543210

ST TTTTITTTTTIIT]
LTI T TTTIIITITT]d

S
o

\I

Press the function key corresponding to "Next", then display the next input signal screen. Press the function
key corresponding to "Prev", then display the previous input screen.

4) Press the function key corresponding to "CLOSE", and return to the monitor menu screen.

<INPUT> <MONITOR>
3210987654321098 1. INPUTI 2. 0UTPUT
—> 3. INPUT REG. 4. 0UTPUT REG.
5. VARIABLE 6. ERROR LOG

5) Press the function key corresponding to "CLOSE" in monitor menu screen is pressed, finish the moni-
tor, and return to the original screen.

<FILE/EDIT> 1/20 Rem 136320
1 08-04-24 17:20:32 22490
£ QT e A T
6. ERROR LOG B1 08-04-24 13.05:54 1851

Finish the monitor
If the [MONITOR] key is pressed, the monitor will be finished always and it will return to the original screen.
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(2) Output signal monitor
There are the function which always makes the ON/OFF state of the output signal the monitor, and the func-
tion outputted compulsorily.

1) Press the [2] key in the monitor menu screen, and display the output signal screen. The output signal
of the 32 points can be monitored on the one screen.

<MONITOR> <OUTPUT>

1. INPUT 2. OUTPUT 5432109876543210
3. INPUT REG. 4. QUTPUT REG.

5. VARIABLE 6. ERROR LOG

The case where the state of the output signals 8-15 is confirmed is shown in the following.

2) Press the function key corresponding to "Number".
Set "8" as the start number.

<OUTPUT> <OUTPUT>
START No. (R )

5432109876543210

5432109876543210
OUT. VALUE  (0000000000000000)

Although the state of the current output signal is displayed on the output value on the display, it is not always
the display here in the section which sets up the compulsive output value of the signal.

Press the function key corresponding to "CLOSE". Display the ON/OFF state of the 32 points at the head for
the output signal No. 8. Black painting indicates ON and white indicates OFF.

<OUTPUT Next [F3] <OUTPUT
3210987654321098 5432109876543210
RBITTTTTITTITTTITITIN 8 """""""""""
[TTTTTITTITITTITT]
Previous [F2]

Press the function key corresponding to "Next", then display the next output signal screen. Press the func-
tion key corresponding to "Prev", then display the previous output screen.
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3) The compulsive output of the output signal.
In the following, the operation method in the case of turning off the output signal No. 8 compulsorily is
shown.
Press the function key corresponding to "NUMBER".
Set "8" as the start number. (Press [8], and [EXE] key)

<OUTPUT>
<ouTPUT> START No. (B )
5432109876543210
5432109876543210
S[TTTTTTTITITTIIIT] o
e | OUT. VALUE  (0000000000000000)

1098765432109876

4) Move the cursor to the position of "8" of the output value by the arrow key.
Since the output signal 8 number is turned on now, value "1" is displayed.
If the value is changed into "0" which shows OFF and the function key ([F1]) corresponding to the
"OUTPUT" is pressed, this output signal will actually be off.

<OUTPUT> <OUTPUT>

START No. ( 8_ ) START No. ( 8)
3210987654321098 —} 3210987654321098

OUT. VALUE  (0000000000000001) OUT. VALUE  (0000000000000001)

<OUTPUT> <OUTPUT>
START No. ( 8) I3|2I1I0|9|8I7I6I5I4I3|2I]IOIgIBI
23 8
3210987654321098 — SOLTTTTIIIITIITITITIIT] 24
OUT. VALUE  (0000000000000001) 9876543210987654

6) Press the function key corresponding to "Close", and return to the monitor menu screen.

<OUTPUT> <MONITOR>
3210987654321098 1. INPUT 2. OUTPUT]
BT IITTTTTTTTTITTTIT] 8 3. INPUT REG. 4. OQUTPUT REG.
LITTTTITTITTTITTT]

24 q 5. VARTABLE 6. ERROR LOG

9876543210987654
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7) Press the function key corresponding to "CLOSE" in monitor menu screen is pressed, finish the moni-
tor, and return to the original screen.

<MONITOR> <FILE/EDIT> 1/20  Rem 136320
1. INPUT 2. OUTPUT 1 08-04-24 17:20:32 22490
3. INPUT REG. 4. 0UTPUT REG. _> 2 08-04-24 14:56:08 694
5. VARIABLE 6. ERROR LOG Al 08-04-24 13:05:54 2208

B1 08-04-24 13:05:54 1851

(3) Input register monitor
If CC-Link is used, it is the function which always monitors the value of the input register.
Note) Since there is no CC-Link option in the CR750-Q series, this function can not be used.

1) Press the [3] key in the monitor menu screen, and display the input register screen. The input register
of the 4 registers can be monitored on the one screen.

<MONITOR> <INPUT REGISTER>
1. INPUT 2. 0UTPUT 6000 0 0x0000
L - o e
. . 6002 0 0x0000
6003 0 0x0000

The case where the state of the input register 8000 is confirmed is shown in the following.

2) Press the function key corresponding to "NUMBER".
Set "8000" as the start number.

<INPUT REGISTER> <INPUT REGISTER>

6000
6001
6002
6003

3) Display the ON/OFF state of the 4 input register at the head for the input register No. 8000.

0 0x0000
0 0x0000
0 0x0000
0 0x0000

123

<INPUT REGISTER>

8000 0
8001 0
8002 0
8003 0

Press the function key corresponding to "Next", then display the next input register screen. Press the func-

0x 0000
0x 0000
0x 0000
0x 0000

Next [F3

—
—

Previous [F2]

START No.  (_ )

<INPUT REGISTER>

8004
8005
8006
8007

NUMBER

tion key corresponding to "Prev", then display the previous input register screen.

0
0
0
0

0x 0000
0x 0000
0x 0000
0x 0000
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4) Press the function key corresponding to "CLOSE", and return to the monitor menu screen.

<INPUT REGISTER> <MONITOR>
8000 0 0x0000 1. INPUT 2. OUTPUT
8001 0 0x0000 o <. [NPUT REG. 4. OUTPUT REG.
8002 0 0x0000 5. VARIABLE 6. ERROR LOG
8003 0 0x0000

5) Press the function key corresponding to "CLOSE" in monitor menu screen is pressed, finish the moni-
tor, and return to the original screen.

<MONITOR> <FILE/EDIT> /20 Rem 136320
1. INPUT 2. OUTPUT 1 08-04-24 17520532 22490
3. INPUT REG. 4.0UTPUT REG. — 2 80Ny 1anoe o
5. VARIABLE 6. ERROR LOG 05

BT 08-04-24 13:05:54 1851

Finish the monitor
If the [MONITOR] key is pressed, the monitor will be finished always and it will return to the original screen.

(4) Output register monitor
If CC-Link is used, it is the function which always monitors the value of the output register.
Note) Since there is no CC-Link option in the CR750-Q series, this function can not be used.

1) Press the [4] key in the monitor menu screen, and display the output register screen. The output reg-
ister of the 4 registers can be monitored on the one screen.

<MONITOR> <OUTPUT REGISTER>

1. INPUT 2. OUTPUT 6000 0 0x0000

L pmmwm | a0
X

' ' 6003 0 0x0000

The case where the state of the output register 8000 is confirmed is shown in the following.

2) Press the function key corresponding to "NUMBER".
Set "8000" as the start number.

<OUTPUT REGISTER> <OUTPUT REGISTER>
6000 0 0x0000 &IT\R\T/A%E (( 800 ))
6001 0 0x0000 .
6002 0 0x0000 — 0x( 0000 )
6003 0 0x0000
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3) The current output value of No. 8000 is displayed by the decimal number in the parenthesis following
the output value. The value in the parenthesis following lower Ox is the hexadecimal number.

<OUTPUT REGISTER>

START No. (
OUT. VALUE 2

If the function key which corresponds for "CLOSE" is pressed, it can also return to the monitoring
screen on the basis of No. 8000 of the output register, but the output value can be changed on the
current screen.

The case where the value of the output register No. 8000 is set as 12 (decimal number) is shown in
the following.

4) The setup of the value can be set up by the decimal number or the hexadecimal number.
If it sets up by the decimal number, move the cursor to the output value by the arrow key, and input
"10". The unnecessary character should press and erase the [CLEAR] key.
If it sets up by the hexadecimal number, move the cursor to Ox by the arrow key, and input "C". The
unnecessary character should press and erase the [CLEAR] key.
Press the function key ([F1]) corresponding to the "OUTPUT", then will actually output the set-up
value.

<OUTPUT REGISTER>
START No.

<OUTPUT REGISTER>
START No

8000
0
C

~—— e

( B ) OUT. VALUE % T
OUT. VALUE E 0 g — ' 0x( 000
0000

(0

5) Press the function key corresponding to "CLOSE", and return to the output register monitor screen.

<OUTPUT REGISTER> <OUTPUT REGISTER>
START No.  ( NN ) 8000 0 0x0000
OUT.VALUE (10 8001 0 0x0000
0x( 000C ) — 8002 0 0x0000
8003 0 0x0000

6) Press the function key corresponding to "CLOSE", and return to the output menu screen.

<0UTPUT REGISTER> NONITOR>
6000 0 0x0000 1. INPUT 2. OUTPUT
o e T
X . .
6003 0 00000 —
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7) Press the function key corresponding to "CLOSE", and return to the monitor menu screen.

<MONITOR> <FILE/EDIT> 1/20 Rem 136320
1. INPUT 2. OUTPUT 1 08-04-24 17:20:32 22490
3. INPUT REG. 4. OUTPUT REG. —) 2 08-04-24 14:56:08 694
5. VARIABLE 6. ERROR LOG Al 08-04-24 13:05:54 2208

B1 08-04-24 13:05:54 1851

Finish the monitor
If the [MONITOR] key is pressed, the monitor will be finished always and it will return to the original screen.

(5) Variable monitor
It is the function to display or change the details of the variable currently used by the program.

1) Press the [5] key in the monitor menu screen, and display the variable monitor screen.

<MONITOR>

1. INPUT 2. OUTPUT

3. INPUT REG. 4. OUTPUT REG.
5. VARIABLE 6. ERROR LOG

2) Specify the target program of the monitor with the slot number.
Press the function key corresponding to "SLOT", and input the slot number.
Set up "1", if the multitasking function is not being used.

st (HL )

123 NS

3) Display the slot number and the program name after "slot:".
Press the function key corresponding to the "NAME", and input the variable name to monitor.

<VARIABLE>

N
<
>
— =0
>
o
=
m
A4

NAME ([T )

123 RN

Operating the monitor screen 3-76



3Explanation of operation methods

4) Display the value of the numeric variable M1 on the screen.
The variable which will be monitored if the cursor is moved to the line which is vacant in the arrow key
and operation of the above "3)" is repeated can be added. The variable which can be monitored
simultaneously is to the three pieces.

<VARIABLE> . . <VARIABLE>
SLOT : 15 Add the variable to monitor. [SLOT : 15
] +1 ]

+1
(+595. 40, +0. 00, +829.)

— P1
C1

123 RIS

123 QRIS

5) Change the variable value.
The value of the variable currently displayed can be changed.
Move the cursor to the variable name changed by the arrow key, and press the function key corre-
sponding to the "VALUE"
Although the current value (data) is displayed, it can input and change.

<VARIABLE> NAME <VARIABLE>
DATA M1 SLOT : 15
+1 M =+8
P1 =(+595. 40, +0. 00, +829.)

VALUE | CLOSE 123 NI

SLOT
M =+8 1. INPUT 2. OUTPUT
P1 =(+595. 40, +0. 00, +829.) 3. INPUT REG. 4. OUTPUT REG.
C1 = q 5. VARTABLE 6. ERROR LOG

123 NI

7) Press the function key corresponding to "CLOSE" in monitor menu screen is pressed, finish the moni-
tor, and return to the original screen.

<MONITOR> <FILE/EDIT> 1/20  Rem 136320
1. INPUT 2. OUTPUT 1 08-04-24 17:20:32 22490
3. INPUT REG. 4. 0UTPUT REG. — 2 08-04-24 14:56:08 694
5. VARIABLE 6. ERROR LOG Al 08-04-24 13:05:54 2208

B1 08-04-24 13:05:54 1851

The right of operation is unnecessary.
It operates, even when T/B is invalid.
And, the value (data) of the variable can be changed also in automatic operation.

Finish the monitor
If the [MONITOR] key is pressed, the monitor will be finished always and it will return to the original screen.
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(6) Error history
Display the error history. Please use reference at the time of trouble occurrence.

1) Press the [6] key in the monitor menu screen, and display the error history.

<MONITOR> <ERROR L0G>

1. INPUT 2. OUTPUT N0_00010205%008 16:51:00
3. INPUT REG. 4. QUTPUT REG. el R

5. VARIABLE 6_ERROR LOG — Instantaneous power failure

Display error history before and after by the arrow key.

<ERROR L0G> <ERROR LOG>
No-0001 H0120 [1] No—0002 L1826

08-05-08 16:51:00 —}l 08-05-08 16:49:22
Instantaneous power failure [1] Pos. data disagree. Check origin

The right of operation is unnecessary.
It operates, even when T/B is invalid.
And, the value (data) of the variable can be changed also in automatic operation.
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3.14 Operation of parameter screen

The parallel I/O designated input/output settings and settings for the tool length, etc., are registered as
parameters. The robot moves based on the values set in each parameter. This function allows each param-
eter setting value to be displayed and registered.

1) Press the [3] key in the menu screen, and display the <parameter> screen.

<PARAVETER> NAWE ( )
<NENU> MEC
e R ¢ )
5. SET/INIT, 6. ENHANCED —]

An example of changing the parameter "MEXTL (tool data)" Z axis (3rd element) setting value from 0
to 100mm is shown below.

2) Input "MEXTL" into the name and input "3" into the element.
The data set up now is displayed.

<PARAMETER> NAME (MEXTL ) <PARAMETER> NAME (MEXTL )
ELE@ ) ELE@ )

DATA DATA
( ) — (0.00 )

3) Press the function key corresponding to the "DATA", and input new preset value "100".
Delete the unnecessary number by the [CLEAR] key.

<PARAMETER> NAME (MEXTL ) CPARAMETER>  (MEXTL ) @3 )
ELE(3 ) (100

DATA

(0.00 ) —)

If the [EXE] key is pressed, the buzzer will sound, the value will be fixed and it will return to the

screen of the parameter.
If the function key corresponding to the "CLOSE" is pressed also after inputting the new preset value,
change can be canceled and it can return to the parameter screen.

And, press the function key corresponding to "Next" will display the next parameter.

Display that the previous parameter presses the function key corresponding to "Prev".

In this case, because of to display all the elements of the parameter shown by the name, delete
specification of the element number.
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<PARAMETER> NAME (MEXTL )
ELE(3 )
DATA
(100. 00 )
[F3]
DATA | Prev [RFPXN Next | CLOSE CPARAWETER> NQME?"E)XT“ )
DATA
(0. 00, 0. 00, 0. 00, 0. 00, 0. 00, 0.00 )
<PARANETER> NAME (MEXTL )
ELE( )
DATA [F2]
(0. 00, 0. 00, 100. 00, 0. 00, 0. 00, 0. 00 )

The value can be changed also in this state.

Press the function key corresponding to the "DATA", make it move to the position of the element
number which changes the cursor by the arrow key, and input the new preset value. Delete the
unnecessary number by the [CLEAR] key.

<PARAMETER> NQHE EgE%(TL ) <PARAMETER> (MEXTL ) ()
DATA q 0. 00, 0. 00, 100. 00, 0. 00, 0. 00, 0. 00
(0. 00, 0. 00, 0. 00, 0. 00, 0.00,0.00 )

If the [EXE] key is pressed, the buzzer will sound, the value will be fixed and it will return to the
screen of the parameter.

If the function key corresponding to the "CLOSE" is pressed also after inputting the new preset value,
change can be canceled and it can return to the parameter screen.

Power must be turned ON again
The changed parameter will be validated only after the controller power has been turned OFF and ON once.

Only display is valid during program execution.

If the setting value of the parameter is changed during execution of the program, the error will occur. (Even
if the error occurs, execution of the program does not stop)

Display the parameter near the name of the inputted parameter.

Even if the name of the parameter does not input all characters correctly, it displays the parameter near the
inputted name automatically.
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3.15 Operation of the origin and the brake screen

(1) Origin
If the origin position has been lost or deviated when the parameters are lost or due to robot interference,
etc., the robot origin must be set again using this function.
Refer to the separate manual: "Robot arm setup & maintenance" for details on the operation.

(2) Brake
In the state of servo off, it is the function to release the brake of the servo motor. Refer to the Page 56, "3.8

Turning the servo ON/OFF" for servo off operation.
Use it, if it moves the robot arm directly by hand.

& CAUTl ON Due to the robot configuration, when the brakes are released, the robot arm will
drop with its own weight depending on the released axis.
Always assign an operator other than the T/B operator to prevent the arm from
dropping. This operation must be carried out with the T/B operator giving signals.

The operation method is shown in the following. Perform this operation, in the condition that the enabling

switch (3 position switch) is pushed lightly.
1) Press the [4] key in the <menu> screen, and display the <ORIGIN/BRAKE> screen.

<MENU> <ORIGIN/BRAKE>
Y bARA SR AT 1 ORI IR
5 SET/INIT. 6. ENHANCED —

2) Press the [2] key in the <ORIGIN/BRAKE> screen, and display the <BRAKE> screen.

<ORIGIN/BRAKE> <BRAKE>
1. ORIGIN 2. BRAKE J1: ( 0]

3) Input "1" into the axis which release the brake.

& CAUTI ON Due to the robot configuration, when the brakes are released, the robot arm will
drop with its own weight depending on the released axis.
Always assign an operator other than the T/B operator to prevent the arm from
dropping. This operation must be carried out with the T/B operator giving signals.
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4) Press function key continuously corresponding to "REL." to release the brake of the specified axis only
while the keys are pressed.
Only while the function key ([F1]) is pushing, the brake of the specified axis is released.
* RH-3FH series, RV-2F/4F/7F series, RH-3FHR series:
The brake is released continuously.
* RH-6FH/12FH/20FH series:
The brake is released in an off-and-on way.
(released — locked — released — locked —...)
* RV-13F series:
J2 and J3 axis brakes are released in an off-and-on way.
(released — locked — released —locked —...)
The others are released continuously.
The brakes will activate when the function key or enabling switch is released.
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3.16 Operation of setup / initialization screen

Here, explain the operation method of the following functions.
(1)Initialization ..................... 1. Programs: Delete all the programs
2. Parameter: Return the parameter to the setup at the time of shipment.
3. Battery: Reset the expended hours of the battery.

(2)Operation ........cccceeeenenee. Display the accumulation time of the power supply ON, and the remaining
time of the battery.

(B)TIMe oo Display of the date and time, the setup

(4)Version ......cccceevuveeeeennne Display the software version of the controller and the teaching pendant.

Press the [5] key in the menu screen, and display the <SET/INITIALIZE> screen.

<NENU> CSET/INITIALIZE>
[_TNITIALIZE 2. POWER

1.FILE/EDIT 2.RUN 3. CLOCK 4 VERSION

3. PARAW. 4. ORIGIN/BRK

5 SET/INLT. 6. ENHANCED —

(1) Initialize the program
Delete all the programs.
1) Press the [1] key in the <SET/INITIALIZE> screen, and display the initial menu screen.

<SET/INITIALIZE> <INITIALIZE>
1. INITIALIZE 2. POWER
3. CLOCK 4. VERSION 1. DATA 2. PARAMETER

2) Press the [1] key in the initial menu screen, and select the program.
Display the screen of confirmation.

<INITIALIZE> <INITIALIZE>
1. DATA 2. PARAMETER INITIALIZE PROGRAM
3. BATTERY 0K?

3) If it initializes, press the function key corresponding to "Yes". If it does not initialize, press the function
key corresponding to "No". The screen returns to <INITIALIZE> screen.

<INITIALIZE> <INITIALIZE>
INITIALIZE PROGRAM. 1_DATA 2. PARAMETER
OK? — 3. BATTERY
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4) Press the function key corresponding to "CLOSE", and return to the <SET/INITIALIZE> screen.

<INITIALIZE> <SET/INITIALIZE>

1. INITIALIZE] 2. POWER
1. DATA 2. PARAMETER 3. CLOCK 4. VERSION
3. BATTERY

Executed even when protected
The program will be initialized even if the program protection or variable protection is set to ON.

(2) Initialize the parameter
Return the parameter to the setup at the time of shipment.
1) Press the [1] key in the <SET/INITIALIZE> screen, and display the <INITIALIZE> screen.

3. CLOCK 4. VERSION 1. DAT 2. PARAMETER

2) Press the [2] key in the initial menu screen, and select the parameter. Display the screen of confirma-

tion.
<INITIALIZE> <INITIALIZE>
1. DATA 2. PARAMETER INITIALIZE PARAMETER.
3. BATTERY 0K?

3) If it initializes, press the function key corresponding to "Yes". If it does not initialize, press the function
key corresponding to "No".
The screen returns to <INITIALIZE> screen.

<INITIALIZE> CINITIALIZE>
INITIALIZE PARAIETER. 1. DATA 2_PARAVETER
! —p [0 BATTERY

Operation of setup / initialization screen 3-84



3Explanation of operation methods

4) Press the function key corresponding to "CLOSE", and return to the <SET/INITIALIZE> screen.

<SET/INITIALIZE>

<INITIALIZE>
1. INITIALIZE 2. POWER
1. DATAE v 2. PARAMETER

3. CLOCK 4. VERSION

(3) Initialize the battery
Reset the expended hours of the battery
1) Press the [1] key in the <SET/INITIALIZE> screen, and display the <INITIALIZE> screen.

<SET/INITIALIZE> <INITIALIZE>

1. INITIALIZE] 2. POWER
1. DATA 2. PARAMETER
3. BATTERY

3. CLOCK 4. VERSION

2) Press the [3] key in the <INITIALIZE> screen, and select the battery. Display the screen of confirma-

tion.
<INITIALIZE> <INITIALIZE>
1. DATA 2. PARAMETER INITIALIZE BATTERY.
3. BATTERY] 0K?

3) If it initializes, press the function key corresponding to "Yes". If it does not initialize, press the function

key corresponding to "No".
The screen returns to <INITIALIZE> screen.

<INITIALIZE> <INITIALIZE>
INITIALIZE BATTERY. 1. DATA 2. PARAMETER
0K? * 3. BATTERY]

4) Press the function key corresponding to "CLOSE", and return to the <SET/INITIALIZE> screen.

1. DATA 2. PARAMETER CLOCK 4. VERSION
3. BATTERY]
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Always initialize after battery replacement

The battery usage time is calculated in the controller, and a caution message is displayed when the battery
is spent. Always initialize the battery consumption time after replacing the battery to ensure that the caution
message is displayed correctly.

If this initialization is carried out when the battery has not been replaced, the display timing of the caution
message will deviate. Thus, carry this step out only when the battery has been replaced.

(4) Operation

Display the accumulation time of the power supply ON, and the remaining time of the battery.
1) Press the [2] key in the <SET/INITIALIZE> screen, and display the <HOUR DATA> screen.

<SET/INITIALIZE> <HOURE DATA>
1. INITIALIZE 2. POWER)
3. CLOCK 4. VERSION POWER ON TIME 18 Hr

— BATTERY ACC. 14089 Hr

2) Press the function key corresponding to "CLOSE", and return to the <SET/INITIALIZE> screen.

<HOURE DATA>

<SET/INITIALIZE>

POWER ON TIME 18 Hr éﬁ %&AUZE 0N

BATTERY ACC. 14089 Hr q

(5) Time setup
Display of the date and time, the setup
1) Press the [3] key in the <SET/INITIALIZE> screen, and display the <CLOCK> screen.

<SET/INITIALIZE> <CLOCK>
1. INITIALIZE 2. POWER
3. CLOCK] 4. VERSION DATE 08-05-07

— TINE  16:04:50

2) Date and time can be setup on the <CLOCK> screen.
Move the cursor by the arrow key and input the current date and time.

<CLOCK> <CLOCK>
DATE 08-05-07 DATE 08-05-07
TIME 16:04:50 q TIME 16:35:20
123
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3) Press the function key corresponding to "CLOSE", and return to the <SET/INITIALIZE> screen.

<CLOCK> <SET/INITIALIZE>
1. INITIALIZE 2. POWER
DATE 08-05-07 3. CLOCK] 4. VERSION
TIME 16:35:20 —

(6) Version
Display the software version of the controller and the teaching pendant
1) Press the [4] key in the <SET/INITIALIZE> screen, and display the <VERSION> screen.

<SET/INITIALIZE> <VERSION>

1. INITIALIZE 2. POWER

3. CLOCK 4. VERSTON| R/C  Ver. P2T
T/B Ver. 1.2.1

2) Press the function key corresponding to "CLOSE", and return to the <SET/INITIALIZE> screen.

TR
R/C  Ver. P2T . .
/B Ver. 1.2.1 3. CLOCK 4. VERSION
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3.17 ENHANCED

<HENU> CENHANCED>

1. FILE/EDIT 2. RUN 1.5Q DIRECT 2. WORK COORD.
3. PARAM. 4. ORIGIN/BRK —)

5. SET/INIT. 6. ENHANCED)

(1) SQ DIRECT
This function controls the robot by the program of the PLC directly. (CR750-Q series)
Please refer to separate manual: "CR750-Q/CR751-Q series, CRnQ-700 series, iQ Platform Supporting
Extended Function Instruction Manual (BFP-A8787)".

(2) WORK COORD
This screen defines the work coordinates system necessary for work jog operation. If you use the work
jog, define the target work coordinates system.
The details of the operation method are described in the jog operation. Please use with reference to them.
[Reference]
1) Setting of work coordinates, work jog operation:
Separate manual: "ROBOT ARM SETUP & MAINTENANCE"
2) Types of jog feed: This instruction manual/ Page 19, "3.2.1 Types of jog feed".
3) Related parameter: This instruction manual/ "Work coordinates" on Page 410, "5.1 Movement param-
eter".
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3.18 Operation of the initial-setting screen

There is the function of initial setting shown in the following.
(1)Setup of the display language ... The character displayed on the T/B can be set to either Japanese or
English.
(2)Adjustment of contrast ............. The brightness of the screen of T/B can be adjusted in the 16 steps.

Operate this operation on the initial-setting screen displayed at turning on the control power in the condition
of pushing both of [F1] key and [F3] key of T/B.

<1>: [F1] - -
1. Configuration
<2 [F2] 2. Com. Information
[EXE]
A '
<> <2 Rset
(1) Set the display language
The character displayed on the T/B can be set to either Japanese or English.
1) Press the [F1] key in the initial-setting screen, and select "1. Configuration"”.
1. Configuration 1. Default Language
2. Com. Information 2. Contrast
1> <2 Rset <> Next
2) Press the [F1] key, and select "1. Default Language".
1. Default Language <Default Language>
2. Contrast 001
ENG
DAY Next <UP> <DWN> Back

3) Display the "JPN" by [F1] or [F2] key, then language is set as Japanese. And, display the "ENG", then
language is set as English.
Japanese

<Default Language>
002
JPN

<{Default Language>
001

ENG <UP> <DWN> Back

q

<UP> <DWN> Back <88Tault Language>
ENG

English

<UP> <DWN> Back
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4) Press the [EXE] key, and fix it.

Japanese

<{Default Language>
002
JPN

<UP> <DWN> Back

English

<{Default Language>
001
ENG

<UP> <DWN> Back

5) Press the [EXE] key, and display finish screen.

1.Default Language
2. Contrast

1> L2 Next

q

6) Press the [F1] key, and save the setup.
If not saved, press the [F2] key. All return to the initial-setting screen.

And, the setup can be done over again if the [EXE] key is pressed.

1. Save and Exit
2.Exit without Save

1> L2 Prev

7) T/B starts in the language set up when the [EXE] key was pressed.

1. Configuration
2. Com. Information

<> <2 Rset

q

q

2. Contrast

1> <2

1.Default Language

Next

1> L2

1. Save and Exit
2.Exit without Save

Prev

1. Configuration
2. Com. Information

<> L2

Rset

MELFA CR75x-D
RH-3FH5515-D

COPYRIGHT (C) 2011
TRIG CORPORATION ALL RIGHTS RESE

RVED

MITSUBISHI  ELEC

Ver. S3
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(2) Adjustment of contrast

The brightness of the screen of T/B can be adjusted in the 16 steps.
1) Press the [F1] key in the initial-setting screen, and select "1. Configuration".

1. Configuration
2. Com. Information

q

1> LD Rset

2) Press the [F2] key and select "2. Contrast."

1. Default Language
2. Contrast

<1 <2 Next

The brightness set up now is displayed as the numerical value of 0 to 15.

1. Default Language
2. Contrast

q

1> L Next

3) If it makes the screen bright, the [F1] key is pressed, if it makes it dark, press the [F2] key, and set it as

<Contrast>
012

<UP> <DWN> Back

the good brightness. It becomes so bright that the numerical value is large.

1. Default Language
2. Contrast

q

1> <2 Next

4) Press the [EXE] key and fix it.

<Contrast>
015

<UP> <DWN> Back

5) Press the [EXE] key, and display finish screen.

1.Default Language
2. Contrast

q

<> L2 Next

<Contrast>
012

<UP> <DWN> Back

1.Default Language
2. Contrast

1> <2 Next

1. Save and Exit
2.Exit without Save

<> L2 Prev
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6) Press the [F1] key, and save the setup.
If not saved, press the [F2] key. All return to the initial-setting screen.
And, the setup can be done over again if the [EXE] key is pressed.

1. Save and Exit 1. Configuration
2.Exit without Save 2. Com. Information
<1> <2 Prev > <D Rset

7) T/B starts in the contrast set up when the [EXE] key was pressed.

1. Configuration MELFA CR75x-D Ver. S3
2. Com. Information RH-3FH5515-D

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

<> <2 Rset
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4 MELFA-BASIC V

In this chapter, the functions and the detailed language specification of the programming language "MELFA-
BASIC V" are explained.

4.1 MELFA-BASIC V functions

The outline of the programming language "MELFA-BASIC V" is explained in this section. The basic move-
ment of the robot, signal input/output, and conditional branching methods are described.

Table 4-1:List of items described

ltem Details Related instructions, etc.
1 |4.1.1Robot operation control (1)Joint interpolation movement Mov
2 (2)Linear interpolation movement Mvs
3 (3)Circular interpolation movement Mvr, Mvr2, Mvr3, Mvc
4 (4)Continuous movement Cnt
5 (5)Acceleration/deceleration time and speed control |Accel, Oadl
6 (6)Confirming that the target position is reached Fine, Mov and Dly
7 (7)High path accuracy control Prec
8 (8)Hand and tool control HOpen, HClose, Tool
9 |4.1.2Pallet operaton | e Def PIt, PIt
10 |4.1.3Program control (1)Unconditional branching, conditional branching, GoTo, If Then Else, Wait, etc
waiting
11 (2)Repetition For Next, While WEnd
12 (3)Interrupt Def Act, Act
13 (4)Subroutine GoSub, CallP, On GoSub, etc
14 (5)Timer Dly
15 (6)Stopping End(Pause for one cycle), Hit
16 |4.1.4Inputting and outputting (1)Input signals M_In, M_Inb, M_Inw, etc
17 external signals (2)Output signals M_Out, M_Outb, M_Outw, etc
18 |4.1.5Communication Neteh) | e Open, Close, Print, Input, etc
19 |4.1.6Expressions and operations | (1)List of operator +,-, %1, <> <, > etc
20 (2)Relative calculation of position data (multiplication) |P1 * P2
21 (3)Relative calculation of position data (Addition) P1+ P2
22 |4.1.7Appended statement | e Wth, Wthlif

Note1) Cannot use in CR750-Q series.

For the detailed description of each instruction, please refer to Page 164, "4.13 Detailed explanation of com-
mand words".
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4.1.1 Robot operation control
(1) Joint interpolation movement

The robot moves with joint axis unit interpolation to the designated position. (The robot interpolates with a
joint axis unit, so the end path is irrelevant.)

*Command word

Command word Explanation
Mov The robot moves to the designated position with joint interpolation. It is possible to specify the
interpolation form using the TYPE instruction. An appended statement Wth or Wthif can be
designated
*Statement example
Statement example Explanation
MOV P oo " Moves to P1.
MOV PT4P2....eeceeeeee e ' Moves to the position obtained by adding the P1 and P2 coordinate elements. Refer to Page 118.
MOV PT* P2 ..o " Moves to the position relatively converted from P1 to P2. Refer to Page 118.
MoV P1,-50 *1) oo " Moves from P1 to a position retracted 50mm in the hand direction.
Mov P1Wth M_Out(17)=1.....cccoerererernnns ' Starts movement toward P1, and simultaneously turns output signal bit 17 ON.
Mov P1 Wthlf M_In(20)=1, SKip ......c..cevene. " If the input signal bit 20 turns ON during movement to P1, the movement to P1 is stopped, and the
program proceeds to the next stop.
Mov P1Type 1, 0 o ' Specify either roundabout (or shortcut) when the operation angle of each axis exceeds 180 deg..
(Default value: Long way around)
*Program example
Robot movement Hand CAUTION *1) Specification of for-
< -Robot movement & ward/backward move-
® O :Movement position ment of the hand
P1 1) The statement examples and program exam-
\ ples are for a vertical 6-axis robot.The hand
@ ’ advance/retrace direction relies on the Z axis
direction (+/- direction) of the tool coordinate
set for each model.
€ Refer to the tool coordinate system shown in
S 2(3) "Confirmation of movement" in the separate
(4) Turn output " . . "
\ signal bit 17 ON. \ p3 Frqm Robot unit setup_to rr_1amtenance , and
P2 designate the correct direction.
Program example
Program Explanation
1 Mov P1 (1) Moves to P1.
2 Mov P2, -50 *1) '(2) Moves from P2 to a position retracted 50mm in the hand direction.
3 MovP2 (3) Moves to P2
4 Mov P3, -100 Wth M_Out (17) = 1 ’(4) Starts movement from P3 to a position retracted 100mm in the hand direction, and turns ON output
signal bit 17.
5 Mov P3 (5) Moves to P3

6 Mov P3,-100 *1)
7 End

'(6) Returns from P3 to a position retracted 100mm in the hand direction.

'Ends the program.
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*Related functions

Function Explanation page
Designate the movement speed............ccocoeiiiiiiiiiiiece e Page 99, "(5) Acceleration/deceleration time and speed control'
Designate the acceleration/deceleration time. ............cccccceeniiniieen. Page 99, "(5) Acceleration/deceleration time and speed control'
Confirm that the target position is reached. ..........c.cccoccoiiiiinnnn. Page 101, "(6) Confirming that the target position is reached"
Continuously move to next position without stopping at target posi-
LT o SR Page 98, "(4) Continuous movement"
MOVE lINEAIY. ....eeiiiiii e Page 95, "(2) Linear interpolation movement"
Move while drawing a Circle or arc. ........cccccoeveerieeieencee e Page 96, "(3) Circular interpolation movement"
Add a movement command to the process. ........ccccceevvciiiieeeeeeincnnnns Page 274, " Wth (With)"

(2) Linear interpolation movement
The end of the hand is moved with linear interpolation to the designated position.

*Command word

Command word Explanation
Mvs The robot moves to the designated position with linear interpolation. It is possible to specify the
interpolation form using the TYPE instruction. An appended statement Wth or Wthif can be
designated.
*Statement example
Statement example Explanation
I 2 O " Moves to P1
MVS PAEP oo, ' Moves to the position obtained by adding the P1 and P2 coordinate elements. Refer to Page
118.
MVS P AP oo ' Moves to the position relatively converted from P1 to P2.
MVS P, =50 *1)..ooooeeeeeeeeeeeees e ' Moves from P1 to a position retracted 50mm in the hand direction.
MVS ;=50 *1) oo esesessssssenens " Moves from the current position to a position retracted 50mm in the hand direction.
Mvs P1Wth M_OUt(17)=1 ..o ' Starts movement toward P1, and simultaneously turns output signal bit 17 ON.
Mvs P1 Wthif M_In(20)=1, SKip......ovvvvererrrreeneeee. " If the input signal bit 20 turns ON during movement to P1, the movement to P1 is stopped, and
the program proceeds to the next stop.
MVS P TYPE 0, 0o " Moves to P1 with equivalent rotation
MVS P1TYPE 9, 1o " Moves to P1 with 3-axis orthogonal interpolation.

*Program example

Robot movement 1,4 —~e——:Robot movement & CAUTl O N :\ja)riﬁ)ea?lc(l\(/:va;:‘gnn?g\fgr-

® O :Movement position

ment of the hand
The statement examples and program exam-

(1) 00/% ples are for a vertical 6-axis robot.The hand
/o (6) advance/retrace direction relies on the Z axis
@7 (5) direction (+/- direction) of the tool coordinate

o urn output set for each model.
g (2)£(3) signal bit 17 ON. ° Refer to the tool coordinate system shown in
[ \ "Confirmation of movement" in the separate
P2 "From Robot unit setup to maintenance"”, and
P1 designate the correct direction.
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Program example

Program Explanation
1 MvsP1,-50*1) ' (1) Moves with linear interpolation from P1 to a position retracted 50mm in the hand
direction.

2 MvsP1 ' (2) Moves to P1 with linear interpolation.

Mvs ,-50 *1) ' (3) Moves with linear interpolation from the current position (P1) to a position retracted

50mm in the hand direction.

4 Mvs P2, -100 Wth M_Out(17)=1*1) (4) Output signal bit 17 is turned on at the same time as the robot starts moving.

Mvs P2 (5) Moves with linear interpolation to P2.
6 Mvs,-100*1) (6) Moves with linear interpolation from the current position (P2) to a position retracted

50mm in the hand direction.
7 End 'Ends the program.

*Related functions

Function Explanation page
Designate the movement Speed. ...........ocieiiiiiiiiiciiec e Page 99, "(5) Acceleration/deceleration time and speed
control"
Designate the acceleration/deceleration time. ..........ccccoccviiiiiiiiinninn. Page 99, "(5) Acceleration/deceleration time and speed control"
Confirm that the target position is reached. ...........cccoooiiiiiiiiiiie Page 101, "(6) Confirming that the target position is reached"
Continuously move to next position without stopping at target position.... Page 98, "(4) Continuous movement"
Move with joint interpolation..............ccoooiii i Page 94, "(1) Joint interpolation movement"
Move while drawing @ Circle Or @rc. ..........coecueeeiiieiiniiee e Page 96, "(3) Circular interpolation movement"
Add a movement command to the process. .........cccoceiriiieriiieeeiieee e, Page 274, " Wth (With)"

(3) Circular interpolation movement
The robot moves along an arc designated with three points using three-dimensional circular interpolation.
If the current position is separated from the start point when starting circular movement, the robot will move
to the start point with linear operation and then begin circular interpolation.

*Command word
Command word Explanation

Mvr Designates the start point, transit point and end point, and moves the robot with circular
interpolation in order of the start point - transit point - end point. It is possible to specify the
interpolation form using the TYPE instruction. An appended statement Wth or Wthlif can be
designated.

Mvr2 Designates the start point, end point and reference point, and moves the robot with circular
interpolation from the start point - end point without passing through the reference point. It is
possible to specify the interpolation form using the TYPE instruction. An appended statement Wth
or Wthif can be designated.

Mvr3 Designates the start point, end point and center point, and moves the robot with circular
interpolation from the start point to the end point. The fan angle from the start point to the end
point is 0 deg. < fan angle < 180 deg. It is possible to specify the interpolation form using the
TYPE instruction. An appended statement Wth or Wthlif can be designated.

Mvc Designates the start point (end point), transit point 1 and transit point 2, and moves the robot with
circular interpolation in order of the start point - transit point 1 - transit point 2 - end point. An
appended statement Wth or Wthif can be designated.
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*Statement example

Statement example Explanation

MVE P, P2, P3 ettt ' Moves with circular interpolation between P1 - P2 - P3.

Mvr P1, P2, P3 Wth M_Out (17) = 1o, ' Circular interpolation between P1 - P2 - P3 starts, and the output signal bit 17 turns ON.

Mvr P1, P2, P3 Wthif M_In (20) = 1, SKip..........corerrreenene. " If the input signal bit 20 turns ON during circular interpolation between P1 - P2 - P3,
circular interpolation to P1 is stopped, and the program proceeds to the next step.

MVFP1, P2, PITYPE 0, 1o ' Moves with circular interpolation between P1 - P2 - P3.

MVF2 P, P3, P et ' Circular interpolation is carried out from P1 to P3 in the direction that P11 is not passed.
P11 is the reference point.

MVF3 P1, P3, P10 et enenenene ' Moves with circular interpolation from P1 to P3 in the direction with the smallest fan
angle. P10 is the center point.

MVC P, P2, Pttt ' Moves with circular movement from P1 - P2 - P3 - P1.

*Program example
Robot movement

Hand —4—:Robot movement
ﬁﬁ ® :Movement position
P4 P11
F”\\
(1

Turn output

signal bit

18 ON.

.

. ;

.
3 ll s,
. ’ .
)
-~ i . .
D 1}
:
.
' .
. P8 ;
‘

. (Center point),”

Rl
Program example
Program Explanation
1 MvrP1, P2, P3Wth M_Out(18) = 1 " (1) Moves between P1 - P2 - P3 as an arc. The robot current position before movement is

separated from the start point, so first the robot will move with linear operation to the start point. (P1)
output signal bit 18 turns ON simultaneously with the start of circular movement.

2  MvrP3, P4, P5 ' (2) Moves between P3 - P4 - P5 as an arc.

3 Mvr2 P5, P7, P6 ' (3) Moves as an arc over the circumference on which the start point (P5), reference point (P6) and
end point (P7) in the direction that the reference point is not passed between the start point and end
point.

4 Mvr3 P7, P9, P8 ' (4) Moves as an arc from the start point to the end point along the circumference on which the
center point (P8), start point (P7) and end point (P9) are designated.

5 MvcP9, P10, P11 ' (5) Moves between P9 - P10 - P11 - P9 as an arc. The robot current position before movement is

separated from the start point, so first the robot will move with linear operation to the start point.(1
cycle operation)

6 End ' Ends the program.
*Related functions
Function Explanation page

Designate the movement speed. ..o Page 99, "(5) Acceleration/deceleration time and speed
control"

Designate the acceleration/deceleration time. ..........cccccooiiiiiiiiniiiicecee Page 99, "(5) Acceleration/deceleration time and speed
control"

Confirm that the target position is reached. ...........ccccoiiiiiiiiiiiie Page 101, "(6) Confirming that the target position is reached"

Continuously move to next position without stopping at target position........... Page 98, "(4) Continuous movement"

Move with joint interpolation. ... Page 94, "(1) Joint interpolation movement"

MOVE lINEAIIY. ...t Page 95, "(2) Linear interpolation movement"

Add a movement command {0 the ProCess...........ccovvirviiriiinienieeiee e Page 274, " Wth (With)"
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(4) Continuous movement
The robot continuously moves to multiple movement positions without stopping at each movement position.
The start and end of the continuous movement are designated with the command statement. The speed can
be changed even during continuous movement.

*Command word
Command word Explanation

Cnt Designates the start and end of the continuous movement.

*Statement example

Statement example Explanation
Nt T ettt ettt en e Designates the start of the continuous movement.
CNT 1,100, 200 ...t Designates the start of the continuous movement, and designates that the start point

neighborhood distance is 100mm, and the end point neighborhood distance is 200mm.

ONT 0ttt Designates the end of the continuous movement.

*Program example
Robot movement

Hand —4—Robot movement
® :Movement posmon & CAUTI O N
The robot moves continuously for less than the smaller distance o
of either the proximity distance when moving toward P6 (200 mm) i | 1) Specification of forward/backward move-
or the proximity distance to the starting point of the path to P1 (100 mm). | ment of the hand
100mm AW' The statement examples and program exam-

ples are for a vertical 6-axis robot.The hand
advance/retrace direction relies on the Z axis
direction (+/- direction) of the tool coordinate
set for each model.

Refer to the tool coordinate system shown in
— "Confirmation of movement" in the separate
"From Robot unit setup to maintenance", and
(4) designate the correct direction.

/NCAUTION

(5)

P6

wwooc

PS [8 The robot's locus of movement may change
_g with specified speed.
(3) | Especially as for the corner section, short cut
distance may change. Therefore, when
Default valuev\f beginning automatic operation, moves at low

The robot moves continuously for less than the smaller distance of either :%ﬁg s\}itf;]rsgéﬁl]gdcg?gfjlh gfuilgtggéﬁgggre)(ﬁ?h

the proximity distance when moving toward P5 (default value) or the prOX|m|ty peripheral equipment.
distance to the starting point of the path to P6 (200 mm). ;

Program example

Program Explanation
1 MovP1 ' (1) Moves with joint interpolation to P1.
2 Cnt1 ' Validates continuous movement. (Following movement is continuous movement.)
3 MvrP2, P3, P4 ' (2) Moves linearly to P2, and continuously moves to P4 with arc movement.
4  MvsP5 ' After arc movement, moves linearly to P5.
5 Cnt1, 200, 100 ' (3) Sets the continuous movement's start point neighborhood distance to 200mm,
and the end point neighborhood distance to 100mm.
6 Mvs P6 ' (4) After moving to previous P5, moves in succession linearly to P6.
7 MvsP1 ' (5) Continuously moves to P1 with linear movement.
8 Cnt0 ' Invalidates the continuous movement.
9 End ' Ends the program.

*Related functions

Function Explanation page
Designate the movement speed. ...........ocoeiiiiiiiiiiniciiieeeeee Page 99, "(5) Acceleration/deceleration time and speed control"
Designate the acceleration/deceleration time. ...........cccccoeoiiniiiieene Page 99, "(5) Acceleration/deceleration time and speed control"
Confirm that the target position is reached. ............ccccociiiiiiins Page 101, "(6) Confirming that the target position is reached"
Move with joint interpolation.............ccocveiiiiiiiiii e Page 94, "(1) Joint interpolation movement"
MOVE TINEATTY. ...t Page 95, "(2) Linear interpolation movement"
Move while drawing a Circle Or @rc............coeceevieriieneeiiiene e Page 96, "(3) Circular interpolation movement"
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(5) Acceleration/deceleration time and speed control

The percentage of the acceleration/deceleration in respect to the maximum acceleration/deceleration, and
the movement speed can be designated.

*Command word

Command word

Explanation

enabled or disabled.

Accel Designates the acceleration during movement and the deceleration as a percentage (%) in
respect to the maximum acceleration/deceleration speed.
Ovrd Designates the movement speed applied on the entire program as a percentage (%) in respect
to the maximum speed.
JOvrd Designates the joint interpolation speed as a percentage (%) in respect to the maximum speed.
Spd Designate the linear and circular interpolation speed with the hand end speed (mm/s).
Oadl This instruction specifies whether the optimum acceleration/deceleration function should be

*Statement example

Statement example

Explanation

Sets both the acceleration and deceleration to 100%.

Sets the acceleration to 60% and the deceleration to 80%.

(For maximum acceleration/deceleration is 0.2 sec.
acceleration 0.2/0.6=0.33 sec. deceleration 0.2/0.8=0.25 sec. )

maximum speed.

Sets the joint interpolation, linear interpolation and circular interpolation to 50% of the

Set the joint interpolation operation to 70% of the maximum speed.
Sets the linear interpolation and circular interpolation speed to 30mm/s.

This instruction enables the optimum acceleration/deceleration function.

*Movement speed during joint interpolation
Controller (T/B) setting value x Ovrd command setting value x JOvrd command setting value.
*Movement speed during linear and circular interpolation
Controller (T/B) setting value x Ovrd command setting value x Spd command setting value.

*Program example
Robot movement

—~+— :Robot movement
® O :Movement position

(6)70%

?(5)Maximum speed

NP2 (4)120mm/s

~ \P3

& CAUTION *1) Specification of for-

ward/backward move-
ment of the hand
The statement examples and program exam-
ples are for a vertical 6-axis robot.The hand
advance/retrace direction relies on the Z axis
direction (+/- direction) of the tool coordinate
set for each model.
Refer to the tool coordinate system shown in
"Confirmation of movement" in the separate
"From Robot unit setup to maintenance", and
designate the correct direction.
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Program example

Program Explanation

1 Ovrd 100 ' Sets the movement speed applied on the entire program to the maximum speed.

2 MvsP1 ' (1) Moves at maximum speed to P1.

3 MvsP2,-50*1) ' (2) Moves at maximum speed from P2 to position retracted 50mm in hand direction.

4 Ovrd 50 ' Sets the movement speed applied on the entire program to half of the maximum speed.

5 MvsP2 ' (3) Moves linearly to P2 with a speed half of the default speed.

6 Spd 120 ' Sets the end speed to 120mm/s. (Since the override is 50%, it actually moves at 60 mm/s.)

7 Ovrd 100 ' Sets the movement speed percentage to 100% to obtain the actual end speed of 120mm/s.

8 Accel 70, 70 ' Sets the acceleration and deceleration to 70% of the maximum speed.

9  MvsP3 ' (4) Moves linearly to P3 with the end speed 120mm/s.

10  Spd M_NSpd ' Returns the end speed to the default value.

11 JOvrd 70 ' Sets the speed for joint interpolation to 70%.

12 Accel ' Returns both the acceleration and deceleration to the maximum speed.

13 Mvs,-50 *1) ' (5) Moves linearly with the default speed for linear movement from the current position (P3) to a position

retracted 50mm in the hand direction.

14 Mvs P1 ' (6) Moves to P1 at 70% of the maximum speed.

15 End ' Ends the program.

*Related functions
Function Explanation page

Move with joint interpolation
MOVE INEAIY. ...t
Move while drawing @ CirCle OF @rc...........cceecuieiiiiiiienieciie e

Continuously move to next position without stopping at target position..........

Page 94, "(1) Joint interpolation movement"
Page 95, "(2) Linear interpolation movement"
Page 96, "(3)

"(4)

Page 98, "(4) Continuous movement"

Circular interpolation movement"

MELFA-BASIC V functions 4-100



4MELFA-BASIC V

(6) Confirming that the target position is reached
The positioning finish conditions can be designated with as No. of pulses. (Fine instruction) This designation
is invalid when using continuous movement.

*Command word
Command word Explanation

Fine Designates the positioning finish conditions with a No. of pulses. Specify a small number of pulses
to allow more accurate positioning.

Mov and Dly After the Mov movement command, command the Dly instruction (timer) to complete positioning .

*Statement example

Statement example Explanation
FINET00 ..ottt ettt see e ettt enees Sets the positioning finish conditions to 100 pulses.
MOV P ettt Moves with joint interpolation to P1. (The movement completes at the command value
level.)
DIY 0.1 oottt Positioning after the movement instruction is performed by the timer.

*Program example

Robot movement *1) Specification of for-
Hand —~4—:Robot movemgqt &CAUTION ward/backward move-
® O :Movement position ment of the hand
P o The statement examples and program exam-
\ ples are for a vertical 6-axis robot.The hand

advance/retrace direction relies on the Z axis
direction (+/- direction) of the tool coordinate
set for each model.

Refer to the tool coordinate system shown in
"Confirmation of movement" in the separate
J gg;‘;ﬂ“ff‘n‘fsumt;gﬂﬁ)'nbﬁ;t70 b5 | "From Robot unit setup to maintenance", and
P3 designate the correct direction.

(4) Turns output signal bit 17 ON
p2 at finish of positioning to P2.

Program example

Program Explanation
1 Cnt0 ' The Fine instruction is valid only when the Cnt instruction is OFF.
2 Mvs P1 ' (1) Moves with joint interpolation to P1.
3 Mvs P2, -50 *1) ' (2) Moves with joint interpolation from P2 to position retracted 50mm in hand direction.
4 Fine 50 ' Sets positioning finish pulse to 50.
5 MvsP2 ' (3) Moves with linear interpolation to P2
(Mvs completes if the positioning complete pulse count is 50 or less.)
6 M_Out(17)=1 ' (4) Tumns output signal 17 ON when positioning finish pulse reaches 50 pulses.
7 Fine 1000 ' Sets positioning finish pulse to 1000.
8  MvsP3,-100 *1) ' (5) Moves linearly from P3 to position retracted 100mm in hand direction.
9 Mvs P3 ' (6) Moves with linear interpolation to P3.
10 Dly0.1 ' Performs the positioning by the timer.
11 M_Out(17)=0 ' (7) Turns output signal 17 off.
12 Mvs,-100 *1) ' (8) Moves linearly from current position (P3) to position retracted 100mm in hand direction.
13 End ' Ends the program.
*Related functions
Function Explanation page
Move with joint interpolation. ... Page 96, "(3) Circular interpolation movement”
MOVE INEAIIY. ...t Page 95, "(2) Linear interpolation movement"
Continuously move to next position without stopping at target position.......... Page 98, "(4) Continuous movement"
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(7) High path accuracy control
It is possible to improve the motion path tracking when moving the robot. This function is limited to certain
types of robot. Currently, the Prec instruction is available for vertical multi-joint type 5-axis and 6-axis robots.

*Command word

Command word

Explanation

Prec This instruction specifies whether the high path accuracy mode should be enabled or disabled.

*Statement example

Statement example Explanation
PrEC ON oot Enables the high path accuracy mode.
PrEC Off .o Disables the high path accuracy mode.

*Program example
Robot movement
~¢—:Robot movement

Hand @ :Movement position

*Program example

*1) Specification of for-
ward/backward move-
ment of the hand

*1) The statement examples and program
examples are for a vertical 6-axis robot.The
hand advance/retrace direction relies on the
Z axis direction (+/- direction) of the tool coor-
dinate set for each model.

Refer to the tool coordinate system shown in
"Confirmation of movement" in the separate
"From Robot unit setup to maintenance", and
designate the correct direction.

M\ CAUTION

Program Explanation
1 Mov P1, -50 *1) ' (1) Moves with joint interpolation from P1 to position retracted 50mm in hand direction.
2 Ovrd 50 ' Sets the movement speed to half of the maximum speed.
3 MvsP1 ' (2) Moves with linear interpolation to P1.
4 Prec On ' The high path accuracy mode is enabled.
5 Mvs P2 ' (3) Moves the robot from P1 to P2 with high path accuracy.
6  MvsP3 ' (4) Moves the robot from P2 to P3 with high path accuracy.
7 Mvs P4 ' (5) Moves the robot from P3 to P4 with high path accuracy.
8  MvsP1 ' (6) Moves the robot from P4 to P1 with high path accuracy.
9  Prec Off ' The high path accuracy mode is CNisableCN.
10 MvsP1,-50*1) ' (7) Returns the robot to the position 50 mm behind P1 in the hand direction using linear
interpolation.
11 End ' Ends the program.

The Prec instruction improves the tracking accuracy of the robot's hand tip, but low-
ers the acceleration/deceleration of the robot movement, which means that the cycle
time may become longer. The tracking accuracy will be further improved if the Cnt
instruction is not included. However, the hand tip speed cannot be guaranteed in this
case.

A\ CAUTION
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(8) Hand and tool control

The hand open/close state and tool shape can be designated.

*Command word

Command word

Explanation

HOpen Opens the designated hand.
HClose Closes the designated hand.
Tool Sets the shape of the tool being used, and sets the control point.

*Statement example

Statement example Explanation
HOPEN T oo Opens hand 1.
HOPEN 2 ..ot Opens hand 2.
HCIOSE ..o Closes hand 1.

...................... Closes hand 2.

Sets the robot control point to the position 95 mm from the flange plane in the extension
direction.

*Program example
Robot movement

Hand

Iﬁﬁ ® O :Movement position

(1)
®)

*1) Specification of for-
ward/backward move-
ment of the hand

The statement examples and program exam-
ples are for a vertical 6-axis robot.The hand
advance/retrace direction relies on the Z axis

A\ CAUTION

—<¢—:Robot movement

- (2)? P2 5)?
\i(“) Workpiece \i(s)

direction (+/- direction) of the tool coordinate
set for each model.

Refer to the tool coordinate system shown in
"Confirmation of movement" in the separate

(3) Grasps
workpiece

*Program example

"From Robot unit setup to maintenance", and

7) Rel
(7) Releases designate the correct direction.

workpiece

Program

Explanation

Tool(0, 0, 95, 0, 0, 0)
Mvs P1, -50 *1)
Ovrd 50

Mvs P1

Dly 0.5

HClose 1

Dly 0.5

Ovrd 100

Mvs , -50 *1)

© 00 N O g B W N -

10  Mvs P2,-50 *1)

11 Ovrd 50
12 Mvs P2
13 Dly0.5
14 HOpen 1
15 Dly0.5
16 Ovrd 100

17 MVS, -50 *1)

18 End

"Sets the hand length to 95 mm.

(1) Moves with joint interpolation from P1 to position retracted 50mm in hand direction.
"Sets the movement speed to half of the maximum speed.

’(2) Moves with linear interpolation to P1. (Goes to grasp workpiece.)

" Wait for the 0.5 seconds for the completion of arrival to the target position.

’(3) Closes hand 1. (Grasps workpiece.)

"Waits 0.5 seconds.

'Sets movement speed to maximum speed.

’(4) Moves linearly from current position (P1) to position retracted 50mm in hand direction. (Lifts up
workpiece.)

’(5) Moves with joint interpolation from P2 to position retracted 50mm in hand direction.
'Sets movement speed to half of the maximum speed.

’(6) Moves with linear interpolation to P2. (Goes to place workpiece.)

" Wait for the 0.5 seconds for the completion of arrival to the target position.

(7) Opens hand 1. (Releases workpiece.)

‘Waits 0.5 seconds.

' Sets movement speed to maximum speed.

’(8) Moves linearly from current position (P2) to position retracted 50mm in hand direction.
(Separates from workpiece.)

"Ends the program.

*Related functions

Function

Explanation page

Appended statement..............ccccoeenene

........................................................... Page 274, " Wth (With)"
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4.1.2 Pallet operation
When carrying out operations with the workpieces neatly arranged (palletizing), or when removing work-
pieces that are neatly arranged (depalletizing), the pallet function can be used to teach only the position of
the reference workpiece, and obtain the other positions with operations.

*Command word

Command word Explanation
Def Pt Defines the pallet to be used.
Plt Obtains the designated position on the pallet with operations.

*Statement example
Statement example Explanation

DefPit 1, P1, P2, P3, P4, 4,3, 1 .o Defines to operate pallet No. 1 with a start point = P1, end point A = P2, end point B = P3
and diagonal point = P4, a total of 12 work positions (quantity A = 4, quantity B = 3), and
a pallet pattern = 1(Zigzag).

Def Plt2, P1,P2,P3,,8,5,2 ..o Defines to operate pallet No. 2 with a start point = P1, end point A = P2, and end point B
= P3, a total of 40 work positions (quantity A = 8, quantity B = 5), and a pallet pattern = 2
(Same direction).

Def PIt 3, P1,P2,P3,,5,1,3 ..o Define that pallet No. 3 is an arc pallet having give five work positions on an arc
designated with start point = P1, transit point = P2, end point = P3 (total three points).

(PR, 5) e ssssessssssssssens Operate the 5th position on pallet No. 1.

(PIA, M) st Operate position in pallet No. 1 indicated with the numeric variable M1.

The relation of the position designation and a pallet pattern is shown below.

End point B Diagonal point End point B Diagonal point
\

W | v | a | |w | e | @ 3

C’ @ @ W
1 3

7 8 9 7 8 9 '

Transit point

End point

6 5 4 4 5 6 AR
N \ / y
. & Y
Start point End point A Start point End point A )
Zigzag Same direction Arc pallet
Pallet pattern = 1 (zigzag) Pallet pattern = 2 (same direction) Pallet pattern = 3 (arc pallet)
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<Precautions on the posture of position data in a pallet definition>

A\ CAUTION

Please read "*Explanation" below if you use position data whose posture compo-
nents (A, B and C) are approximately +/-180 degrees as the start point, end points A
and B, or the diagonal point.

*Explanation

At a position where a posture component (A, B and C) reaches 180 degrees, the component value can
become either +180 degrees or -180 degrees even if the posture is the same. This is due to internal opera-
tion errors, and there is no consistency in which sign is employed.

If this position is used for the start point, end points A and B or diagonal point of the pallet definition and the
same posture component values include both +180 degrees and -180 degrees, the hand will rotate and
move in unexpected ways because the pallet gird positions are calculated by dividing the distance between
-180 degrees and +180 degrees.

Whether a posture component is +180 degrees or -180 degrees, the posture will be the same. Use the
same sign, either + or -, consistently for position data used to define a pallet.

Note also that similar phenomena can occur if posture components are close to +/-180 degrees (e.g., +179
degrees and -179 degrees) as well, if different signs are used. In this case, add or subtract 360 degrees to/
from the posture components and correct the values such that the sign becomes the same. (For example,
to change the sign of -179 degrees to +, add 360 degrees and correct the value to +181 degrees.)
“-Program example 1" shows an example where the posture components of the end points (P3 and P4) and
diagonal point (P5) are adjusted according to the start point (P2) when the hand direction is the same in all
grid points of a pallet (values of the A, B and C axes are identical) (line numbers 10 to 90). “-Program exam-
ple 2" shows an example where values are corrected to have the same sign as the start point (P2) when the
posture components of a pallet definition position are close to +/-180 degrees and the C-axis values of the
end points (P3 and P4) and diagonal point (P5) are either less than -178 degrees or greater than +178
degrees (line numbers 10 to 100). (+/-178 degrees are set as the threshold values of correction.) Use these
program examples as reference for cases where the pallet precision is not very high and the hand direction
thus must be corrected slightly.

*Program example

Robot movement p1
(workpiece supply position) P4 P5
(End point B) (Diagonal point)

DEEE ) | o | @&

Palletize

10 11 12

backward movement of the
hand
The statement examples and program examples are for a
vertical 6-axis robot.The hand advance/retrace direction
relies on the Z axis direction (+/- direction) of the tool @ ) @

&CAU-”ON Z1) Specification of forward/

7 8 9

4 5 6

5 pcs.

coordinate set for each model.
Refer to the tool coordinate system shown in "Confirma-
tion of movement" in the separate "From Robot unit setup P2 P3

to maintenance", and designate the correct direction. (Start point)  Pallet pattern = 2(same direction) (End point A)

3 pcs.
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A\ CAUTION

The value of the start point of the pallet definition is employed for the structure flag of
grid points (FL1 of position data) calculated by pallet operation (PIt instruction).

For this reason, if position data with different structure flags are used for each point of
the pallet definition, the desired pallet operation cannot be obtained.

Use position data whose structure flag values are all the same for the start point, end
points A and B and the diagonal point of the pallet definition. The value of the start
position of the pallet definition is employed for the multi-rotation flag of grid points
(FL2 of position data) as well. If position data with different multi-rotation flags are
used for each point of the pallet definition, the hand will rotate and move in unex-
pected ways depending on the robot positions the pallet operation goes through and
the type of interpolation instruction (joint interpolation, line interpolation, etc.). In such
cases, use the TYPE argument of the interpolation instruction to set the detour/short
cut operation of the posture properly and ensure that the hand moves as desired.
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*Program example 1

The hand direction is the same in all grid points of a pallet (values of the A, B and C axes are identical)

Program

Explanation

© O N o a A W DN -

N
o

20

21
22
23
24
25
26
27

28
29

30

P3.A=P2.A
P3.B=P2.B
P3.C=P2.C
P4.A=P2.A
P4.B=P2.B
P4.C=P2.C
P5.A=P2.A
P5.B=P2.B
P5.C=P2.C

Def PIt 1, P2, P3, P4, P5, 3, 5, 2

M1=1

*LOOP

Mov P1, -50 *1)
Ovrd 50

Mvs P1

HClose 1

Dly 0.5

Ovrd 100

Mvs , -50 *1)

P10=(Pit1,M1)

Mov P10, -50 *1)
Ovrd 50

Mvs P10

HOpen 1

Dly 0.5

Ovrd 100

Mvs , -50

M1=M1+1

If M1<=15 Then *LOOP

End

A
B
C
A
B
C

of P3.
of P3.
of P3.
of P4.
of P4,
of P4.
A) of P5.
B) of P5.

"Assigns the posture component (C) of P2 to the posture component (C) of P5.

"Assigns the posture component (A) of P2 to the posture component

_
= =

"Assigns the posture component (B) of P2 to the posture component

—_ —

"Assigns the posture component (C) of P2 to the posture component

NS4

"Assigns the posture component (A) of P2 to the posture component

_
= =

of P2 to the posture component

—_ —

"Assigns the posture component (C) of P2 to the posture component

NS4

"Assigns the posture component (A) of P2 to the posture component

NN L >N L NN )

AA
= =

"Assigns the posture component (B

(

(

(

(
"Assigns the posture component (B

(

(

(B) of P2 to the posture component

(

'Defines the pallet. Pallet No. = 1, start point = P2, end point A = P3, end point B = P4,
diagonal point = P5, quantity A = 3, quantity B = 5, pallet pattern = 2 (Same direction).

"Substitutes value 1 in numeric variable M1. (M1 is used as a counter.

'Designates label LOOP at the jump destination.

"Moves with joint interpolation from P1 to a position retracted 50mm in hand direction.
"Sets movement speed to half of the maximum speed.

"Moves linearly to P1. (Goes to grasp workpiece.)

"Closes hand 1. (Grasps workpiece.)

"Waits 0.5 seconds.

'Sets movement speed to maximum speed.

"Moves linearly from current position (P1) to a position retracted 50mm in hand direction. (Lifts
up workpiece.)

"Operates the position in pallet No. 1 indicated by the numeric variable M1, and substitutes
the results in P10.

"Moves with joint interpolation from P10 to a position retracted 50mm in hand direction.
'Sets movement speed to half of the maximum speed.

"Moves linearly to P10. (Goes to place workpiece.)

’Opens hand 1. (Places workpiece.)

"Waits 0.5 seconds.

'Sets movement speed to maximum speed.

"Moves linearly from current position (P10) to a position retracted 50mm in hand direction.
(Separates from workpiece.)

‘Increments numeric variable M1 by 1. (Advances the pallet counter.)

’If numeric variable M1 value is less than 15, jumps to label LOOP and repeat process. If
more than 15, goes to next step.

"Ends the program.
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*Program example 2
Correction when posture components are close to +/-180 degrees

Program Explanation
1 If Deg(P2.C)<0 Then GoTo *MINUS "Checks the sign of the posture component (C) of P2 and, if it is -
(negative), jump to the label MINUS line.
2 If Deg(P3.C)<-178 Then P3.C=P3.C+Rad(+360) ’If the posture component (C) of P3 is close to -180 degrees,
adds 360 degrees to correct it to a positive value.
3 If Deg(P4.C)<-178 Then P4.C=P4.C+Rad(+360) ’If the posture component (C) of P4 is close to -180 degrees,
adds 360 degrees to correct it to a positive value.
4 If Deg(P5.C)<-178 Then P5.C=P5.C+Rad(+360) ’If the posture component (C) of P5 is close to -180 degrees,
adds 360 degrees to correct it to a positive value.
5 GoTo *DEFINE "Jumps unconditionally to the label DEFINE line.
6 *MINUS 'Specifies the label MINUS line as the jump destination.
7 1If Deg(P3.C)<+178 Then P3.C=P3.C-Rad(+360) 'If the posture component (C) of P3 is close to +180 degrees,
adds 360 degrees to correct it to a negative value.
8 If Deg(P4.C)<+178 Then P4.C=P4.C-Rad(+360) 'If the posture component (C) of P4 is close to +180 degrees,
adds 360 degrees to correct it to a negative value.
9 If Deg(P5.C)<+178 Then P5.C=P5.C-Rad(+360) 'If the posture component (C) of P5 is close to +180 degrees,
adds 360 degrees to correct it to a negative value.
10 *DEFINE 'Specifies the label DEFINE line as the jump destination.
11 DefPIt 1, P2, P3, P4, P5, 3,5, 2 'Defines the pallet. Pallet No. = 1, start point = P2, end point A =

P3, end point B = P4, diagonal point = P5, quantity A = 3,
quantity B = 5, pallet pattern = 2 (Same direction).

12 M1=1 "Substitutes value 1 in numeric variable M1. (M1 is used as a
counter.

13 *LOOP 'Designates label LOOP at the jump destination.

14 Mov P1, -50 *1) "Moves with joint interpolation from P1 to a position retracted
50mm in hand direction.

15 Ovrd 50 "Sets movement speed to half of the maximum speed.

16 Mvs P1 'Moves linearly to P1. (Goes to grasp workpiece.)

17 HClose 1 "Closes hand 1. (Grasps workpiece.)

18 Dly 0.5 "Waits 0.5 seconds.

19 Ovrd 100 'Sets movement speed to maximum speed.

20 Mvs, -50 *1) 'Moves linearly from current position (P1) to a position retracted
50mm in hand direction. (Lifts up workpiece.)

21 P10=(PIt1,M1) ‘Operates the position in pallet No. 1 indicated by the numeric
variable M1, and substitutes the results in P10.

22 Mov P10, -50 *1) "Moves with joint interpolation from P10 to a position retracted
50mm in hand direction.

23 Ovrd 50 "Sets movement speed to half of the maximum speed.

24 Mvs P10 "Moves linearly to P10. (Goes to place workpiece.)

25 HOpen 1 'Opens hand 1. (Places workpiece.)

26 Dly 0.5 "Waits 0.5 seconds.

27 Ovrd 100 'Sets movement speed to maximum speed.

28 Mvs, -50 "Moves linearly from current position (P10) to a position retracted
50mm in hand direction. (Separates from workpiece.)

29 M1=M1+1 ‘Increments numeric variable M1 by 1. (Advances the pallet
counter.)

30 If M1<=15 Then *LOOP If numeric variable M1 value is less than 15, jumps to label

LOOP and repeat process. If more than 15, goes to next step.

31 End 'Ends the program.
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4.1.3 Program control

The program flow can be controlled with branching, interrupting, subroutine call, and stopping, etc.

(1) Unconditional branching, conditional branching, waiting
The flow of the program to a specified step can be set as unconditional or conditional branching.

*Command word

Command word

Explanation

(Instructions written in
several steps)

GoTo Jumps unconditionally to the designated step.
On GoTo Jumps according to the value of the designated variable. The value conditions follow the
integer value order.
If Then Else Executes the command corresponding to the designated conditions.. The value conditions
(Instructions written in one can be designated randomly. There is only one type of condition per command statement.
step) If the conditions are met, the instruction after Then is executed. If the conditions are not
met, the instruction after Else is executed. They are written in one step.
Several steps can be processed according to the specified variables and specified
If Then " : . . o
Else conditions of the values. It is possible to specify any conditions for values. Only one type
End If of condition is allowed for one instruction. If the conditions are met, the steps following

Then until the Else step are executed. If the conditions are not met, the steps after Else
until End IF are executed.

Select Jumps according to the designated variable and the designated conditions of that value.
Case The value conditions can be designated randomly.
End Select Multiple types of conditions can be designated per command statement.
Wait Waits for the variable to reach the designated value.

*Statement example

Statement example

Explanation

ON M1 GoTo *L1, *L2, *L3

[f M1=1 Then *L1

[f M1=1 Then
M2=1

M3=2

Else

M2=-1
M3=-2

EndlIf

Break
Case IS 11

Break
Break
Case 6 TO9

Break
Default

Break

Wait M_In(1)=1

GOTO *FN ..

If M1=1 Then *L2 Else *L2............

Case IS <5.....oveeeeieeeeienne

End Select ........covevevevviicrcne,

Jumps unconditionally to the label FN step.

If the numeric variable M1 value is 1, jumps to step *L1, if 2 jumps to step *L2, and if 3 jumps to step
*L.3. If the value does not correspond, proceeds to next step.

If the numeric variable M1 value is 1, branches to step *L1. If not, proceeds to the next step.
If the numeric variable M1 value is 1, branches to step *L1. If not, branches to step *L2.

If the numerical variable of M1 is 1, the instructions M2 = 1 and M3 = 2 are executed. If the value of M1
is different from 1, the instructions M2 = -1 and M3 = -2 are executed.

Branches to the Case statement corresponding to the value of numeric variable M1.
If the value is 10, executes only between Case 10 and the next Case 11.

If the value is 11, executes only between Case 11 and the next Case IS <5.

If the value is smaller than 5, executes only between Case IS <5 and next Case 6 TO 9.

If value is between 6 and 9, executes only between Case 6 TO 9 and next Default.

If value does not correspond to any of the above, executes only between Default and next End Select.

Ends the Select Case statement.

Waits for the input signal bit 1 to turn ON.
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*Related functions

Function Explanation page
REPELHION ... s Page 110, "(2) Repetition"
INEEITUPL. ... Page 111, "(3) Interrupt”
SUDIOULINE. ...t ree e Page 112, "(4) Subroutine"
External signal input..........cccooiiiiii e Page 114, "(1) Input signals"

(2) Repetition
Multiple command statements can be repeatedly executed according to the designated conditions.

*Command word

Command word Explanation

For Next Repeat between For statement and Next statement until designated conditions are satisfied.

While WENnd Repeat between While statement and WEnNd statement while designated conditions are
satisfied.

*Statement example

Statement example Explanation

FOrMTZ1TO 0 ettt Repeat between For statement and Next statement 10 times.

: The initial numeric variable M1 value is 1, and is incremented by one with each
Next repetition.
For M1=0 To 10 Step 2.....cueuiererrieeeeeeececeene Repeat between For statement and Next statement 6 times.

: The initial numeric variable M1 value is 0, and is incremented by two with each
Next repetition.
While (M1 >=1) And (M1 <= 10)..coccoririneneneneneinenee Repeat between While statement and WENd statement while the value of the numeric

: variable M1 is 1 or more and less than 10.
WEnd
*Related functions

Function Explanation page
Unconditional branching, branching.............ccccconiiiiiieciiececeee, Page 109, "(1) Unconditional branching, conditional branching,
waiting"

Interrupt Page 111, "(3) Interrupt"

INPUL SIgNal Wat ... Page 114, "(1) Input signals"
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(3) Interrupt

Once the designated conditions are established, the command statement being executed can be interrupted
and a designated step branched to.

*Command word

Command word Explanation
Def Act Defines the interrupt conditions and process for generating interrupt.
Act Designates the validity of the interrupt.
Return If a subroutine is called for the interrupt process, returns to the interrupt source line.

*Statement example
Statement example Explanation

Def Act 1, M_In(10)=1 GoSub *SUB1 ........ccccovvrvirerarrnen If input signal bit 10 is turned on for interrupt number 1, the subroutine on step *SUB1 is
defined to be called after the robot decelerates and stops. The deceleration time
depends on the Accel and Ovrd instructions.

Def Act 2, M_In(11)=1 GoSub *SUB2, L......ccccoovvvrrrrrnnee. If input signal bit 11 is turned on for interrupt number 2, the subroutine on step *SUB2 is
defined to be called after the statement currently being executed is completed.

Def Act 3, M_In(12)=1 GoSub *SUB3, S..........cccovvrrrrrnee If input signal bit 12 is turned on for interrupt number 3, the subroutine on step *SUB3 is
defined to be called after the robot decelerates and stops in the shortest time and
distance possible.

ACETZT et Enables the priority No. 1 interrupt.

ACE220 .ttt Disables the priority No. 1 interrupt.

REUM 0. Returns to the step where the interrupt occurred.

REIUMN 1o Returns to the step following the step where the interrupt occurred.

*Related functions

Function Explanation page
Unconditional branching, branching.............ccceoociiiiiiiieeiieeeee Page 109, "(1) Unconditional branching, conditional branching,
waiting"
SUDIOULING ...ttt Page 112, "(4) Subroutine"
COMMUNICALION ... e e e e ennes Page 115, "4.1.5 Communication”
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(4) Subroutine
Subroutine and subprograms can be used.
By using this function, the program can be shared to reduce the No. of steps, and the program can be cre-
ated in a hierarchical structure to make it easy to understand.

*Command word

Command word Explanation
GoSub Calls the subroutine at the designated step or designated label.
On GoSub Calls the subroutine according to the designated variable number. The value conditions follow
the integer value order. (1,2,3,4,....... )
Return Returns to the step following the step called with the GoSub command.
CallP Calls the designated program. The next step in the source program is returned to at the End

statement in the called program. Data can be transferred to the called program as an argument.

FPrm An argument is transferred with the program called with the CallP command.

*Statement example

Statement example Explanation
GoSub ... .... Calls the subroutine from step.
On GoSUD ... ... Calls the subroutine from label GET.

ON M1 GoSub *L1, *L2, *L3......cevererriennes If the numeric variable M1 value is 1, calls the subroutine at step *L1, if 2 calls the subroutine at step
*L.2, and if 3 calls the subroutine at step *L3. If the value does not correspond, proceeds to next step.

L= (0112 T Returns to the step following the step called with the GoSub command.

CallP "0" et Calls the No. 10 program.

CallP "20", M1, P Transfers the numeric variable M1 and position variable P1 to the No. 20 program, and calls the
program.

FPrm M10, P10 ... Receives the numeric variable transferred with the CallP in M10 of the subprogram, and the position

variable in P10.

*Related functions

Function Explanation page
INEEITUPDL. ... e Page 111, "(3) Interrupt"
COMMUNICATION ...ttt Page 115, "4.1.5 Communication”
Unconditional branching ...........ccccviiiiiiii e Page 109, "(1) Unconditional branching, conditional branching, waiting"
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(5) Timer

The program can be delayed by the designated time, and the output signal can be output with pulses at a
designated time width.

*Command word

Command word Explanation

Dly Functions as a designated-time timer.

*Statement example

Statement example Explanation

DIY 0.05 1ottt Waits for only 0.05 seconds.
M_OUt(10)=1 DIy 0.5 ....oovvrrrreeenriseiesissssesssssssesssneens Turns on output signal bit 10 for only 0.5 seconds.

*Related functions

Function Explanation page

Pulse signal OUIPUL.........ociiiiiiiiiii e Page 114, "(1) Input signals"

(6) Stopping
The program execution can be stopped. The moving robot will decelerate to a stop.
*Command word

Command word Explanation

HIt This instruction stops the robot and pauses the execution of the program. When the program is
started, it is executed from the next step.

End This instruction defines the end of one cycle of a program. In continuous operation, the program
is executed again from the start step upon the execution of the End instruction. In cycle
operation, the program ends upon the execution of the End instruction when the cycle is

stopped.
*Statement example
Statement example Explanation
Interrupt execution of the program.
[fM_In(20)=1 Then Hit........ccccovrenererererereeeeereeeneens Pauses the program if input signal bit 20 is turned on.
Mov P1 Wthif M_In(18)=1, Hlt .......ooereeeeercces Pauses the program if input signal bit 18 is turned on while moving toward P1.
ENG o Terminates the program even in the middle of the execution.

*Related functions

Function Explanation page
.......................................................................... Page 274, " Wth (With)"

Appended statement
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4.1.4 Inputting and outputting external signals
This section explains the general methods for signal control when controlling the robot via an external
device (e.g., PLC).

(1) Input signals
Signals can be retrieved from an external device, such as a programmable logic controller.

The input signal is confirmed with a robot status variable (M_In(), etc.) Refer to Page 151, "4.6 Robot status
variables" for details on the robot status variables.

*Command word
Command word Explanation

Wait Waits for the input signal to reach the designated state.

*System variables
M_In, M_Inb, M_Inw, M_DIn

*Statement example

Statement example Explanation
Wait M_IN(1)=T oo Waits for the input signal bit 1 to turn ON.
MA=M_IND(20) ..o Substitutes the input signal bit 20 to 27, as an 8-bit state, in numeric variable M1.
MAZM_INW(S) cvoovvveverieseseses s Substitutes the input signal bit 5 to 20, as an 16-bit state, in numeric variable M1.

*Related functions

Function Explanation page
Signal output Page 114, "(2) Output signals”
Branching with input signal ..o Page 109, "(1) Unconditional branching, conditional branching, waiting"
Interrupting with input signal ... Page 111, "(3) Interrupt"

(2) Output signals
Signals can be output to an external device, such as a programmable logic controller.
The signal is output with the robot status variable (M_Out(), etc.). Refer to Page 151, "4.6 Robot status vari-
ables" for details on the robot status variables.
*Command word

Command word Explanation

Cir Clears the general-purpose output signal according to the output signal reset pattern in the
parameter.

*System variables
M_Out, M_Outb, M_Outw, M_DOut

*Statement example
Statement example Explanation

Clears based on the output reset pattern.

Turns the output signal bit 1 ON.
Turns the 8 bits, from output signal bit 8 to 15, OFF.
Turns the 16 bits, from output signal bit 20 to 35, OFF.

Explanation page
Page 114, "(1) Input signals"
Page 113, "(5) Timer"
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4.1.5 Communication
Data can be exchanged with an external device, such as a personal computer.
Cannot use in CRnQ series.

*Command word

Command word Explanation
Open Opens the communication line.
Close Closes the communication line.
Print# Outputs the data in the Ascll format. CR is output as the end code.
Input# Inputs the data in the Ascll format. The end code is CR.

Defines the subroutine to be called when an interrupt is generated from the communication line.

On Com GoSub The interrupt is generated when data is input from an external device.

Com On Enables the interrupt process from the communication line.

Com Off Disables the interrupt process from the communication line. The interrupt will be invalid even if it
occurs.

Com Stop Stops the interrupt process from the communication line. If there is an interrupt, it is saved, and

is executed after enabled.

*Statement example

Statement example Explanation
Open "COMT:" AS#1 ..o Opens the communication line COM1 as file No. 1.
CIOSE B oo Closes file No. 1.
ClOS e Closes all files that are open.
PN, TEST" oo Outputs the character string "TEST" to file No. 1.
Print#2,"MA="MT oo, Output the character string "M1="and then the M1 value to file No. 2.
Output data example: "M1 = 1" + CR (When M1 value is 1)
PHNES,PT oo esee s Outputs the position variable P1 coordinate value to file No. 3.

Output data example: "(123.7, 238.9, 33.1, 19.3, 0, 0)(1, 0)" +CR
(When X =123.7, Y=238.9, Z=33.1, A=19.3, B=0, C=0, FL1=1, FL2=0)
PN, MB,P5 ..o Outputs the numeric variable M5 value and position variable coordinate value to file No. 1.
M5 and P5 are separated with a comma (hexadecimal, 2C).
Output data example: "8, (123.7, 238.9, 33.1, 19.3, 0, 0)(1, 0)"+CR
(When M5=8, P5 X=123.7, Y=238.9, Z=33.1, A=19.3, B=0, C=0, FL1=1, FL2=0)

INPUEET,M3....ooooe e Converts the input data into a value, and substitutes it in numeric variable M3.
Input data example: "8" + CR (when value 8 is to be substituted)
INPUEET,PA0 ..o Converts the input data into a value, and substitutes it in position variable P10.

Input data example: "8, (123.7, 238.9, 33.1, 19.3, 0, 0)(1, 0)"+CR
(P5 will be X=123.7, Y=238.9, Z=33.1, A=19.3, B=0, C=0, FL1=1, FL2=0)

INPUEEIMBLPB ..o Converts the first data input into a value, and substitutes it in numeric variable M8. Converts the data
following the command into a coordinate value, and substitutes it in position variable P6. M8 and P6 are
separated with a comma (hexadecimal, 2C)

Input data example: "7,(123.7, 238.9, 33.1, 19.3, 0, 0)(1, 0)"+CR
(The data will be M8 =7, P6 X=123.7, Y=238.9, Z=33.1, A=19.3, B=0, C=0, FL1=1, FL2=0)

On Com(1) GoSub *SUBS...........ccoorvvemnene.. Defines to call step *SUB3 subroutine when data is input in communication line COM1.

On Com(2) GoSub *RECV .........ccoovvreenneee. Defines to call subroutine at label RECV step when data is input in communication line COM2.
COM(1) ON oot Enables the interrupt from communication line COM1.

COM(2) Off oo Disables (prohibits) the interrupt from communication line COM2.

COM(1) SLOP v Stops (holds) the interrupt from communication line COM1.

*Related functions

Function Explanation page
S T0] o) 4 o TU {1 L= USSR Page 112, "(4) Subroutine"
[0 G2 4 0T ) RS Page 111, "(3) Interrupt"
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4.1.6 Expressions and operations

The following table shows the operators that can be used, their meanings, and statement examples.

(1) List of operator

Class  Operator Meaning Statement example
Substituti |= The right side is P1=P2 'Substitute P2 in position variable P1.
on substituted in the left  P5=P_Curr 'Substitute the current coordinate value in current position variable P5.
side. P10.Z2=100.0 'Set the position variable P10 Z coordinate value to 100.0.
M1=1 ‘Substitute value 1 in numeric variable M1.
STS$="OK" ‘Substitute the character string OK in the character string variable
STSS.
Numeric |+ Add P10=P1+P2 'GSubstitute the results obtained by adding the P1 and P2 coordinate
value Mov P8+P9 elements to position variable P10.
operation M1=M1+1 'Move to the position obtained by adding the position variable P8 and
STS$="ERR"+"001" P9 coordinate elements.
'Add 1 to the numeric variable M1.
'Add the character string 001 to the character string ERR and
substitute in character string variable STSS$.
Subtract P10=P1-P2 ‘Substitute the results obtained by subtracting the P2 coordinate
Mov P8-P9 element from P1 in position variable P10.
M1=M1-1 " Move to the position obtained by subtracting the P9 coordinate
element from the position variable P8.
"Subtract 1 from the numeric variable M1.
* Multiply P1=P10*P3 "Substitute the relative conversion results from P10 to P3 in position
M1=M1*5 variable P1.
‘Multiple the numeric variable M1 value by 5.
/ Divide P1=P10/P3 ‘Substitute the reverse relative conversion results from P10 to P3 in
M1=M1/2 position variable P1.
'Divide the numeric variable M1 value by 2.
A Exponential operation M1=M142 'Square the numeric variable M1 value.
\ Integer division M1=M1\3 'Divide the numeric variable M1 value by 3 and make an integer
(round down).
MOD Remainder operation  M1=M1 Mod 3 ‘Divide the numeric variable M1 value by 3 and leave redundant.
Sign reversal P1=-P1 ‘Reverse the sign for each coordinate element in position variable P1.
M1=-M1 ‘Reverse the sign for the numeric variable M1 value.
Comparis |= Compare whether If M1=1 Then *L1 ‘Branch to step *L1 if numeric variable M1 value is 1.
on equal If STS$="OK" Then *L2 ‘Branch to step *L2 if character string in character string variable STS$ is
operation OK.
<> Compare whether not  If M1<>2 Then *L3 ‘Branch to step *L3 if numeric variable M1 value is 2.
or equal If STS$<>"OK" Then *L4  'Branch to step *L4 if character string in character string variable STS$
>< is not OK.
< Compare whether IfM1< 10 Then *L3 ‘Branch to step *L3 if numeric variable M1 value is less than 10.
smaller If Len(STS$)<3 Then *L4  ’'Branch to step *L4 if No. of characters in character string STS$
variable is less than 3.
> Compare whether If M1>9 Then *L3 ‘Branch to step *L3 if numeric variable M1 value is more than 9.
larger If Len(STS$)>2 Then *L4  'Branch to step *L4 if No. of characters in character string variable
STS$ is more than 2.
=< Compare whether If M1<=10 Then *L3 ‘Branch to step *L3 if numeric variable M1 value is equal to or less
or equal to or less than  If Len(STS$)<=5 Then *L4  than 10.
<= ‘Branch to step *L4 if No. of characters in character string variable
STS$ is equal to or less then 5.
= Compare whether [f M1=>11 Then *L3 ‘Branch to step *L3 if numeric variable M1 value is equal to or more
or equal to or more than I Len(STS$)>=6 Then *L4  than 11.
>= ‘Branch to step *L4 if No. of characters in character string variable
STS$ is equal to or more than 6.
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Class  Operator Meaning Statement example
Logical |And Logical AND operation M1=M_Inb(1) And &HOF "Convert the input signal bit 1 to 4 status and substitute in numeric
operation variable M1. (Input signal bits 5 to 8 remain OFF.)
Or Logical OR operation M_Outb(20)=M1 Or &H80  'Output the numeric variable M1 value to output signal bit 20 to 27.
Output bit signal 27 is always ON at this time.
Not NOT operation M1=Not M_Inw(1) ‘Reverse the status of input signal bit 1 to 16 to create a value, and
substitute in numeric variable M1.
Xor Exclusive OR N2=M1 Xor M_Inw(1) 'Obtain the exclusive OR of the states of M1 and the input signal bits 1
operation to 16, convert into a value and substitute in numeric variable M2.
<< Logical left shift M1=M1<<2 *Shift numeric variable M1 two bits to the left.
operation
>> Logical right shift M1=M1>>1 "'Shift numeric variable M1 bit to the right.
operation.

Note1) Please refer to Page 118, "Relative calculation of position data (multiplication)".
Note 2) Please refer to Page 118, "Relative calculation of position data (Addition)".
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(2) Relative calculation of position data (multiplication)
Numerical variables are calculated by the usual four arithmetic operations. The calculation of position vari-
ables involves coordinate conversions, however, not just the four basic arithmetic operations. This is
explained using simple examples.

An example of relative calculation (multiplication)

Multiplication between P variables 1 P2=(10’5’9’0’0’0)(0’0)
(relative calculation in the tool coordinate system) 2 w
3 Mov P1

Tool coordinate system at P1 4 Mvs P100
P1=(200,150,100,0,0,45)(4,0)

In this example, the hand tip is moved relatively within the
P1 tool coordinate system at teaching position P1. The
values of the X and Y coordinates of P2 become the
amount of movement within the tool coordinate system.
The relative calculation is given by multiplication of the P
variables. Be aware that the result becomes different if the
order of multiplication is different. The variable that speci-
fies the amount of relative movement (P2) should be
Robot coordinate system entered lastly.

If the posture axis parts of P2 (A, B, and C) are 0, the pos-
ture of P1 is used as is. If there are non-zero values avail-
able, the new posture is determined by rotating the hand
around the Z, Y, and X axes (in the order of C, B, and A)
relative to the posture of P1. Multiplication corresponds to
addition within the tool coordinate system, while division
corresponds to subtraction within the tool coordinate sys-
tem.

(3) Relative calculation of position data (Addition)
An example of relative calculation(Addition)
Addition of P variables 1 P2=(5’10’0’0’0’0)(0’0)
(relative calculation in the robot coordinate system) 2 P100=P1+P2
3 Mov P1
4 Mvs P100
P1=(200,150,100,0,0,45)(4,0)

P X<

_f 5mm In this example, the hand is moved relatively within the

=3 . robot coordinate system at teaching position P1. The val-

| ues of the X and Y coordinates of P2 become the amount

i of movement within the robot coordinate system. The rela-

| tive calculation is given by addition of the P variables.

E If a value is entered for the C-axis coordinate of P2, it is

: [] possible to change the C-axis coordinate of P100. The

T0nm resulting value will be the sum of the C-axis coordinate of
‘ Robot coordinate system P1 and the C-axis coordinate of P2.

Y

CAUTION)

In the example above, the explanation is made in two dimensions for the sake of simplicity. In actuality, the
calculation is made in three dimensions. In addition, the tool coordinate system changes depending on the
posture.
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4.1.7 Appended statement
A process can be added to a movement command.

*Appended statement

Appended statement Explanation

Wth

Unconditionally adds a process to the movement command.

Wthif

Conditionally adds a process to the movement command.

*Statement example

Statement example Explanation

Mov P1 Wth M_Out(20)=1

................................................ Turns output signal bit 20 ON simultaneously with the start of movement to P1.

Mov P1 WITHIF M_In(20)=1, Hit ... Stops if the input signal bit 20 turns ON during movement to P1.
Mov P1 Wthif M_In(19)=1,

SKip.cvvcvereieie e Stops movement to P1 if the input signal bit 19 turns ON during movement to P1, and
then proceeds to the next step.

*Related functions

Function Explanation page

Joint interpolation movement
Linear interpolation movement
Circular interpolation movement

Stopping ...ceeviieeeiiieeee

............................................................. Page 94, "(1) Joint interpolation movement"

........................................................... Page 95, "(2) Linear interpolation movement"
........................................................ Page 96, "(3) Circular interpolation movement”

..................................................................... Page 113, "(6) Stopping"
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4.2 The difference between MELFA-BASIC V and MELFA-BASIC

4.2.1 About MELFA-BASIC V
By the CR750 series controller, MELFA-BASIC V is mounted in the robot programming language.
easier to use MELFA-BASIC V than conventional MELFA-BASIC V.
Explains the difference in the following

Itis

4.2.2 The feature of MELFA-BASIC V

MELFA-BASIC V has the following features as compared with MELFA-BASIC V.

(1) The line number is unnecessary The conventional line number is automatically added as a step num-
ber. Thereby, operation of giving the line number is unnecessary and the efficiency of programming
improves. And the loss in debugging by the mistake of the line number will be reduced.

(2) Usage of the small letter is enabled at the command, the variable name, etc. Thereby, the readability
improves sharply.

(3) The command and the function were added and the function was improved.

4.2.3 Comparison with MELFA-BASIC IV
Comparison of MELFA-BASIC V and V is shown in Table 4-2.

Table 4-2:Comparison with MELFA-BASIC IV
MELFA-BASIC V

ltem MELFA-BASIC V

Program name The English capital letter and numeral of the less than 12 characters

(Recommend the less than four characters because of the O/P display)

The character which can be
used

*Alphabetic character
(the capital letter, the small letter)

* Alphabetic character
(it is only the capital letter.) (Usage

* Numeral only to the comment and character
* Mark string data is possible for the small
letter)
* Numeral
* Mark

Step number (line number) Add automatically by program regis-

tration as a step number.

It is necessary to input as a line num-
ber at programming.

The length of the one line Less than 240 characters Less than 127 characters

The less than 16 characters. The
English capital letter and the English
small letter can be used for the vari-
able name.

Although the capital letter and the
small letter are handled as the same
variable, converts into the notation
registered first in read-out.

Variable name The less than eight characters. All
the alphabetic characters used for
the variable name are converted into

the capital letter.

The less than 16 characters. The
English capital letter and the English
small letter can be used for the label
name.

Although the capital letter and the
small letter are handled as the same
label name, converts into the notation
registered first in read-out

Label name The less than eight characters. All
the alphabetic characters used for
the label name are converted into the

capital letter.

Command word

Function

System status variable

The definition is given combining the
English capital letter and the English
small letter. Although it can register
without difference of the capital letter
and the small letter, converts into the
notation which defines by the system
in read-out.

The capital letter defines all.
Registration is also registered with
the capital letter.

The jump destination specified
method of the branch instruc-
tion (GoTo, GoSub)

Specify with the label.

Specify by the label or the line num-
ber.
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4.3 Multitask function

4.3.1 What is multitasking?
The multitask function is explained in this section.
Multitasking is a function that runs several programs as parallel, to shorten the tact time and enable control
of peripheral devices with the robot program.
Multitasking is executed by placing the programs, to be run in parallel, in the items called "slots" (There is a
total of 32 task slots. The maximum factory default setting is 8.).

The execution of multitask operation is started by activating it from the operation panel or by a dedicated
input signal, or by executing an instruction related to multitask operation.

The execution environment for multitasking is shown in Fig. 4-1.

Multitask slot environment

Slot 1 Slot 2 Slot n
IS £ IS
© © ©
& & R &
g 2 o
a a a

XRUN
XLOAD
XRST
XSTP
XCLR

User base program
External variables, user—defined external variables

Fig.4-1:Multitask slot environment

Execution of a program
A program is executed by placing it in an item called a "slot" and running it. For example, when running
one program (when normally selecting and running the program with the controller's operation panel), the
controller system unconditionally places the program selected with the operation panel in slot 1.
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4.3.2 Executing a multitask
Table 4-3:The multitask can be executed with the following three methods.

Types of execution Explanation

1 | Execution from a program | This method starts parallel operation of the programs from a random
position in the program using a MELFA-BASIC IV command. The pro-
grams to be run in parallel can be designated, and a program running in
parallel can be stopped.

This method is effective when selecting the programs to be run in paral-
lel according to the program flow.

The related commands include the "XLoad (X Load)", "XRun (X Run)",
"XStp (X Stop)", "XRst (X Reset)" and "XClIr (X Clear)" commands. Refer
to Page 164, "4.13 Detailed explanation of command words" in this man-
ual for details.

2 | Execution from controller | In this execution type, depending on the setting of the information of the
operation panel or external | "SLT*" parameter, the start operation starts concurrent execution or con-
input/output signal stant concurrent execution, or starts concurrent execution at error occur-
rence. It is necessary to set the "SLT*" parameter in advance.

This method does not rely on the program flow, and is effective for carry-
ing out simultaneous execution with a preset format, or for sequential

execution.
3 | Executing automatically It is possible to start constant execution immediately after turning the
when the power is turned | controller's power on. If ALWAYS is specified for the start condition of
on the SLT* parameter, the program is executed in constant execution

mode immediately after the controller's power is turned on.

This eliminates the trouble of starting the programs in task slots used for
monitoring input/output signals from the PLC side.

In addition, it is possible to execute a program from within another pro-

gram that controls movement continuously. In this case, set the value of
the "ALWENA" parameter to 1 in order to execute X** instructions such

as XRun and XLoad, the Servo instruction, and the Reset instruction.

4.3.3 Operation state of each slot
The operation state of each slot changes as shown in Fig. 4-2 according to the operations and commands.
Each state can be confirmed with the robot status variable or external output signal.

Program
selection state

(PSA)

Program reset

Start XRst

XRun

Cycle stop

Waiting
(WAI)

Running
(RUN)

XRun

Fig.4-2:Operation state of each slot

Multitask function 4-122



4MELFA-BASIC V

<About parameters related to task slots>
The parameters SLT1 to SLT32 contain information about the name of the program to be executed, opera-
tion mode, start condition, and priority for each of the 32 task slots (set to 8 slots at the factory default set-

ting).

Please refer to Page 410, "5 Functions set with parameters" for details.

*Designation format
Parameter name = 1. program name, 2. operation format, 3. starting conditions, 4. order of priority

*Various setting values and meanings

Item of parameter

Default value

Setting value

Explanation

1. Program name

SLT1: Program
selected on the
operation panel.
SLT2 to 32: Name
of the program to
be specified with a
parameter.

Possible to set a registered
program

Use the parameter to specify the execution of predeter-
mined programs in multitask operation. If the programs to
be executed vary depending on conditions, it is possible to
specify the program using the XLoad and XRun instructions
in another program. The programs selected on the opera-
tion panel are set if SLT1 is specified.

2. Operation format

REP

REP : Continuous operation

If REP is specified, the program is executed again from the
top after the program ends when the final line of the pro-
gram is reached, or by execution of the End instruction.

CYC : One cycle operation

If CYC is specified, the program ends after being executed
for one cycle and the selected status is canceled. Change
the SLOTON setting of the parameter if it is desired to keep
the program in the selected status. Please refer to the sec-
tion for SLOTON in Page 410, "5 Functions set with param-
eters" for details.

3. Starting conditions

START

START : Execution of a pro-
gram using the START but-
ton on the operation panel
or the I/O START signal

Select START when it is desired to start normally. Note?)

ALWAYS : Execution of a
program when the control-
ler's power is turned on

Use ALWAYS when it is desired to execute the program in
constant execution mode. Note, however, that it is not pos-
sible to execute movement instructions such as Mov during
constant execution of a program. Programs in constant exe-
cution mode can be stopped via the XStp instruction. They
cannot be stopped via the operation panel and external
input signals, or emergency stop.

Error : Execution of a pro-
gram when the controller is
in error status

Specify Error when it is desired to execute a program in
case an error occurs. It is not possible to execute instruc-
tions for moving the robot, such as the Mov instruction. The
operation mode (REP/CYC) is one-cycle operation (CYC)
regardless of the setting value.

4. Order of priority
(number of lines exe-
cuted in priority)

N

1 to 31: Number of lines
executed at one time at mul-
titask operation

If this number is increased, the number of lines executed at
one time for the task slot is increased. For example, if 10 is
specified for SLT1, 5 for SLT2, and 1 for SLT3, then after 10
lines of the program specified in SLT1 have been executed,
five lines of the program specified in SLT2 are executed,
and then one line of the program specified in SLT3 is exe-
cuted. Afterward this cycle will be repeated.

Note1) The start operation conducted from the operation panel or by sending the dedicated input signal
START will start the execution of programs of all the task slots whose start conditions are set to

"START" at the same time.

To start the program independently, start in slot units with the dedicated input signal (S1 START to
S32START). In this case, the line No. is preassigned to the same dedicated input/output parameter.
Refer to Page 515, "6.2 Sequencer link 1/O function" in this manual for details on the assignment of

the dedicated input/output.

*Setting example

An example of the parameter settings for designating the following items in slot 2 is shown below.
Designation details) Program name: 5
Operation format: Continuous operation
Starting conditions: Always
Order of priority: 10

SLT2=5, REP, ALWAYS, 10
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4.3.4 Precautions for creating multitask program

(1) Relationship between number of tasks and processing time
During multitask operation, it appears as if several robot programs are being processed concurrently. How-
ever, in reality, only one line is executed at any one time, and the processing switches from program to pro-
gram (it is possible to change the number of lines being executed at a time. See the section for the "SLTn"
parameter in Page 410, "5 Functions set with parameters"). This means that if the number of tasks
increases, the overall program execution time becomes longer. Therefore, when using multitask operation,
the number of tasks should be kept to a minimum. However, programs of other tasks executing movement
instructions (the Mov and Mvs instructions) are processed at any time.

(2) Specification of the maximum number of programs executed concurrently
The number of programs to be run in parallel is set with parameter TASKMAX. (The default value is 8.) To
run more than 8 programs in parallel, change this parameter.

(3) How to pass data between programs via external variables
Data is passed between programs being executed in multitask operation via program external variables
such as M_00 and P_00 (refer to Page 140, "4.4.22 External variables") and the user-defined external vari-
ables (refer to Page 141, "4.4.24 User-defined external variables").
An example is shown below. In this example, the on/off status of input signal 8 is judged by the program
specified in task slot 2. Then this program notifies the program specified in task slot 1 that the signal is

turned on by means of the external variable M_00.

<Slot 1>
1 M_00=0 ; Substitute 0 in M_00
2L
3 I1f M_00=0 Then *L ; Wait for M_00 value to change from 0.
4 M_00=0 ; Substitute 0 in M_00
5 Mov P1 ; Proceed with the target work.
6 Mov P2
10 GoTo *L ; Repeat from step 2.

<Slot 2> (Program of signals and variables)

11f M_In(8) <> 1 Then *A1 ; Branch to line 30 if input signal 8 is not ON.
2 M_00=1 ; Substitute 1 in M_00
3 *A1

4 Mov P1 ; Proceed with the target work.

(4) Confirmation of operating status of programs via robot status variables
The status of the program running with multitask can be referred to from any slot using the robot status vari-
ables (M_Run, M_Wai, M_Err).
Example) M1 = M_Run (2) The operation status of slot 2 is obtained.
Refer to Page 151, "4.6 Robot status variables" for details on the robot status variables.

(5) The program that operates the robot is basically executed in slot 1.
The program that describes the robot arm's movement, such as with the Mov commands, is basically set
and executed in slot 1. To run the program in a slot other than slot 1, the robot arm acquisition and release
command (GetM, RelM) must be used. Refer to Page 164, "4.13 Detailed explanation of command words"
in this manual for details on the commands.
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(6) How to perform the initialization processing via constantly executed programs
Programs specified in task slots whose start condition is set to ALWAYS are executed continuously (repeat-
edly) if the operation mode is set to REP. Therefore, in order to perform the initialization processing via such
programs, they should be programmed in such a way that the initialization processing is not executed more
than once, for example by setting an initialization complete flag and perform a conditional branch based on
the flag's status. (This consideration is not necessary for task programs whose operation mode is set to
CYC (1 cycle operation) because they are executed only once.)

Mechanism 1 is assigned to slot 1
In the default state, mechanism 1 (robot arm of standard system) is automatically assigned to slot 1.
Because of this, slot 1 can execute the movement command even without acquiring mechanism 1 (with-
out executing GetM command). However, when executing the movement command in a slot other than
slot 1, the slot 1 mechanism acquisition state must be released (RelM command executed), and the
mechanism must be acquired with the slot that is to execute the movement command (execute the GetM
command).

4.3.5 Precautions for using a multitask program

(1) Starting the multitask
When starting from the operation panel or with the dedicated input signal START, the programs in all slots
for which the "start request execution" is set in the slot parameter start conditions will start simultaneously.
When starting with the dedicated input signals S1START to S32START, the program can be started in each
slot. In this case, the line No. is preassigned to the same dedicated input/output parameter. Refer to Page
522, "6.3 Dedicated input/output” for details on the assignment of the dedicated input/output.

(2) Display of operation status
The LEDs of the [START] and [STOP] switches on the operation panel and the dedicated input/output sig-
nals START and STOP display the operation conditions of programs specified in task slots for which the
start conditions are set to "START" in the corresponding "SLT*" parameter. If at least one program is operat-
ing, the LED of the [START] switch lights up and the dedicated output signal START turns on. If all the pro-
grams stop, the LED of the [STOP] switch is lit and the dedicated output signal STOP turns on.
The dedicated output signals S1START to S32START and S1STOP to S32STOP output the operation sta-
tus for each of the task slots. If it is necessary to know the individual operation status, signal numbers can
be assigned to the dedicated input/output parameters and their status checked with the status of the exter-
nal signals.
For a detailed description of assignment of dedicated input/output, please refer to Page 522, "6.3 Dedicated
input/output" of this manual.
The status of programs whose start condition is set to ALWAYS or Error does not affect the LEDs of the
[START] and [STOP] switches. The operation status of programs in constant execution mode can be
checked using the monitoring tool of the PC support software (optional).
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4.3.6 Example of using multitask

An example of the multitask execution is given in this section.
(1) Robot work details.
The robot programs are the "movement program" and "position data lead-in program".
The "movement program" is executed with slot 1, and the "position data lead-in program" is executed with
slot 2. If a start command is output to the sensor while the robot is moving, a request for data will be made to
the personal computer via the position data lead-in program. The personal computer sends the position data
to the robot based on the data request. The robot side leads in the compensation data via the position data
lead-in program.

<Process flow>

<Slot1>

Operation program

Workpiece pickup

Sensor recognition

'

Above mounting

position

<]

Data confirmatio

P1

P2

< Data reception

Sensor start

<Slot2>

Position data lead
—in program

( Start )

€

<Sensor>

Personal computer

)

ata receptigj

Position data

setting

I

Background execution

P1: Workpiece pickup position (Vacuum timer Dly 0.05)

P2: Workpiece placing position (Release timer Dly 0.05)

P3: Vision pre-position (Do not stop at penetration point Cnt)
P4: Vision shutter position (Do not stop at penetration point Cnt)
P_01: Vision compensation data
P20: Position obtained by adding P2 to vision compensation data (relative operation)

P1

P

BN
_

2

P3 :No acceleration/deceleration

P4 : No acceleration/deceleration
Position to move vision

RS-
232G ( Start )
> ) 4
ata receptiol
I~
\

Position data
transmission

|
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(2) Procedures to multitask execution

*Procedure 1: Program creation

<1> Movement program (Program name: 1)

1Cnt1 'Validate path connected movement

2 Mov P2,10 'Move to +10mm above P2

3 Mov P1,10 'Move to +10mm above P1

4 Mov P1 'Move to P1 workpiece pickup position

5 M_Out(10)=0 'Pickup workpiece

6 Dly 0.05 "Timer 0.05 second

7 Mov P1,10 'Move to +10mm above P1

8 Mov P3 'Move to vision pre-position P3

9 Spd 500 'Set linear speed to 500mm/sec.

10 Mvs P4 'Start vision lead-in with P4 passage

11 M_02#=0 'Start data lead-in with background process at interlock variable
(M_01=1/M_02=0)

18 M_01#=1 'Start data load-in with background process

19 Mvs P2,10 'Move to +10mm above P2

20 *L

21 If M_02#=0 Then GoTo *L
22 P20=P2*P_01
23 Mov P20,10

'Wait for interlock variable M_02 to reach 1
'Add vision compensation P_01 to P20, and move to +10mm above
'Move to +10mm above P20

24 Mov P20 'Go to P20 workpiece placing position
24 M_Out(10)=1 'Place workpiece

25 Dly 0.05 "Timer 0.05 second

26 Mov P20,10 'Move to +10mm above P20

27 Cnt0 'Invalidate path connected movement
28 End 'End one cycle

<2> Position data lead-in program (Program name: 2)

1*R

2 If M_01#=0 Then GoTo *R
3 Open "COM1:" AS #1

4 Dly M_03#

5 Print #1,"SENS"

6 Input #1,M1,M2,M3

'Wait for interlock variable M_01 to reach 1

'Open RS-232-C line

'Hypothetical process timer (0.05 second)

"Transmit character string "SENS" to RS-232-C (vision side)
'Wait to lead-in vision compensation value (relative data)

7 P_01.X=M1 'Substitute delta X coordinate
8 P_01.Y=M2 'Substitute delta Y coordinate
9P_01.Z2=0.0 '

10 P_01.A=0.0 '

11 P_01.B=0.0 !

12 P_01.C=Rad(M3) 'Substitute delta C coordinate
13 Close 'Close RS-232-C line

14 M_01#=0 'Interlock variable M_01 =0
15 M_02#=1 'Interlock variable M_02 =0
16 End 'End process

*Procedure 2: Setting the slot parameters

Set the slot parameters as shown below.

Parameters Program name Operation mode Operation format Number of executed lines
SLT1 1 REP START 1
SLT2 2 REP START 1

*Procedure 3: Reflecting the slot parameters

Turn the power OFF and ON to validate the slot parameters.

*Procedure 4: Starting

Start the program 1 and program 2 operation by starting from the operation panel.
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4.3.7 Program capacity
There are 3 types of areas that handle robot programs; save, edit and execution. Refer to "Table 4-
4Capacity of each program area" for the capacity of each area.

(1) Program save area
This area is used to save programs. Under normal circumstances, it is possible to save 920 Kbytes of pro-
gram code in total. The capacity of the program save area can be increased to 2 Mbytes, if it is insufficient,
by mounting expansion memory.

(2) Program edit area
This area is used when editing programs and checking the operation in step execution. The program edit
area has a capacity of 380 Kbytes, which is the maximum size of one program. The capacity of the program
edit area cannot be increased by mounting expansion memory.

(3) Program execution area
The program execution area is used when operating a program automatically. The capacity of the program
execution area is 400 Kbytes. The total capacity of programs loaded into the execution area at the same
time via user base programs, for multitasking purposes, or by XRun and CallP instructions, must be 400
Kbytes or less. The capacity of the program execution area cannot be increased by mounting expansion
memory.

Table 4-4:Capacity of each program area

Capacity
Name
Standard memory With expansion memory
(1) Program save area 920 Kbytes 2 Mbytes
(2) Program edit area 380 Kbytes
(3) Program execution area 400 Kbytes

The capacity of each program can be checked with the teaching pendant and the Program Manager window
of the Personal Computer Support Software (RT ToolBox2).

. Program save area
Program edit area /— (file system)

Total: 920 KB

380 KB N

~ Program execution area ~

Total: 400 KB
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4.4 Detailed specifications of MELFA-BASIC V

In this section, detailed explanations of the MELFA-BASIC V format and syntax such as configuration are
given, as well as details on the functions of each command word. The following explains the components
that constitute a statement.

(1) Program name
A program name can be specified using up to 12 characters. However, the operation panel display can dis-
play only up to four characters; it is therefore recommended to specify the program name using up to four

characters. Moreover, the characters that may be used are as follows.

Class Usable characters
Alphabetic ABCDEFGHIJKLMNOPQRSTUVWXYZ
characters (Use uppercase characters only. If a program name is registered using lowercase characters, the program
may not be executed normally.)
Numerals 0123456789

If a program name is specified using more than four characters, the program cannot be selected from the
operation panel. In addition, if it is desired to use an external output signal to select a program to be exe-
cuted, the program name should be specified using the numbers. If a program is executed as a sub-pro-
gram via the CallP instruction, more than four alphabetic characters may be used. However, such programs
may not be selected from the operation panel.

(2) Command statement
Example of constructing a statement
1 Mov P1 Wth M_Out(17)=1

10 2) 3) 4)

1) STEP No. : Numbers for determining the order of execution within the program. steps are exe-
cuted in ascending order.

2) Command word : Instructions for specifying the robot's movement and tasks

3) Data : Variables and numerical data necessary for each instruction

4) Appended statement: Specify these as necessary when adding robot tasks.
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(3) Variable
The following types of variables can be used in a program.

Variable ---+Required data can be saved.
— System variable |*---This is predetermined by the variable name and saved data.
Note 1)
System control variable | - - - - This can only be referred to with the program.
Example) P_CURR: The robot’s current position is
Note 1) always saved.
User control variable ----This can be referred to and substituted in the program.
Note that the input signals can only be referred to.
Example) M_OUT(17) = 1: Turns ON output signal bit 17.
M1=M_IN(20): Substitutes input signal bit 20 in the
Note 1) arithmetic variable M1.
— User variable -+ -This is determined by the variable name and usage purpose.

Note 1) Each variable is categorized into the following classes.

Position type  |----The robot’s orthogonal coordinate value is saved. The variable name starts with “P”.
variable Example) MOV P1: The robot moves to the position saved in variable name P1.

Joint type variable | ***The robot’s joint angle is saved. The variable name starts with “J".
Example) MOV J1: The robot moves to the position saved in variable name J1.

Numeric value type |

variable .-+ A numeric value (integer, real value, etc.) is saved. The variable name starts with “M”.

Example) M1 = 1: The value 1 is substituted in variable name M1.

Character type L o . .
variable -+ -+ A character string is saved. A “$” is added to the end of the variable name.

Example) C1$ = "ERROR”: the character string "TERROR” is substituted in variable name C1$.
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4.4 .1 Statement
A statement is the minimum unit that configures a program, and is configured of a command word and data
issued to the word.
Example) Mov P1
Command word Data
Command statement

4.4.2 Appended statement
Command words can be connected with an appended statement, but this is limited to movement com-

mands.
This allows some commands to be executed in parallel with a movement command.
Example) Mov P1 With M_Out (17) =1

Command statement Appended statement Command statement
Please refer to Page 285, "Wth (With)" or Page 286, "Wthif (With If)", as well as each of the movement
instructions (Mov (Move), Mva (Move Arch), Mvs (Move S), Mvr (Move R), Mvr2 (Move R 2), Mvr3 (Move R
3), Mvc (Move C)) for detailed descriptions.

4.4.3 Step
A step is consisted of a step No. and one command statement. Note that if an appended statement is used,
there will be two command statements.
One step can have up to 127 characters. (This does not include the last character of the step.)

Only one command statement per step

Multiple command statements cannot be separated with a semicolon and described on one step as done
with the general BASIC.

4.4 .4 Step No.
Step Nos. should be in ascending order, starting from the first step, in order for the program to run properly.
When a program is stored in the memory, it is stored in the order of the step Nos.
Step Nos. can be any integer from 1 to 32767.

Direct execution if step No. is not assigned
If an instruction statement is described without a step number on the instruction screen of the T/B, the
statement is executed as soon as it is input. This is called direct execution. In this case, the command
statement will not be saved in the memory, but the value substitution to the variable will be saved.

4.4.5 Label

A label is a user-defined name used as a marker for branching.
A label can be created by inserting an asterisk (*) followed by uppercase or lowercase alphanumeric char-
acters after the step No. The head of the label must be an alphabetic character, and the entire label must be
within sixteen characters long. If a label starting with the alphabetic character L is described after the aster-
isk, an underscore (_) can be used immediately after the character.
* Characters that cannot be used in labels:

* Reserved words (Dly, HOpen, etc.)

* Any name that begins with a symbol or numeral

* Any name that is already used for a variable name or function name

. (underscore) cannot be used as 2nd character of the label name.

Example) 1 GoTo *LBL

10 *LBL
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4.4.6 Types of characters that can be used in program
The character which can be used within the program is shown in Table 4-5. However, there are restrictions
on the characters that can be used in the program name, variable name and label name. The characters
that can be used are indicated by O, those that cannot be used are indicated by X, and those that can be

used with restrictions are indicated by @.

Table 4-5:List of characters that can be used

Class Available characters Program name Variable name Label name
Alphabetic |ABCDEFGHIJKLMNOPQRSTUVWXYZ e} [¢] [e]
characters abcdefghijklmnopqgrstuvwxyz X O O
Numerals |[0123456789 0 @\ete) @\°te2)
Symbols & ()., =<>2@ [\1M{}~] X X X

1#$ % & X Available for X
type
specification
_(Underscore) X @\eted) @Noted)
Spaces Space character X X X

Note1) Only alphabetical characters can be used as the first character of the variable name. Numerals can
be used as the second and succeeding characters.

Note2) The head of the label name in the program can use only the English character. The numeral can be
used in 2nd character or later.

Note3) They can be used as the second and succeeding characters. Any variable having an underscore
(L) as the second character becomes an external variable.

Note4) " " (underscore) can be used in 3rd character or later of the label name.

Refer to Page 129, "(1) Program name" for detail of program names, refer to Page 137, "4.4.15 Variables"
for detail of variable names, and refer to Page 131, "4.4.5 Label" for detail of label names.
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4.4.7 Characters having special meanings

(1) Uppercase and lowercase identification
Lowercase characters will be resigned as lowercase characters when they are used in comments or in char-
acter string data. In all other cases, they will be converted to uppercase letters when the program is read.

(2) Underscore (_)
The underscore is used for the second character of an identifier (variable name) to identify the variable as
an external variable between programs. Refer to Page 140, "4.4.22 External variables" for details.
Example) P_Curr, M_01, M_ABC

(3) Apostrophe (')
The apostrophe (') is used at the head of all comments steps. When assigned at the head of a character it
is a substitute for the Rem statement.
Example) 1 Mov P1'GET ;GET will be set as the comment.
2 'GET PARTS ;This is the same as 150 Rem GET PARTS.

(4) Asterisk ( *)
The asterisk is placed in front of label names used as the branch destination.
Example) 2 *CHECK

(5) Comma (,)
The comma is used as a delimiter when there are several parameters or suffixes.
Example) P1=(200, 150, ....... )

(6) Period ( .)
The period is used for obtaining certain components out of multiple data such as decimal points, position
variables and joint variables.
Example) M1 = P2.X ; Substitute the position variable P2.X coordinate element in numeric variable M1.

(7) Space
The space character, when used as part of a character string constant or within a comments step, is inter-
preted as a character. The space character is required as a delimiter immediately after a step No. or a com-
mand word, and between data items. In the [Format] given in section Page 164, "4.13 Detailed explanation
of command words", the space is indicated with a "[]" where required.
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4.4.8 Data type
In MELFA BASIC V it is possible to use four data types: numerical values, positions, joints, and character
strings. Each of these is called a "data type." The numerical value data type is further classified into real
numbers and integers. There can be variables and constants of each data type.

—{Numeric value type Integer type ‘

4‘ Position type | Real number type|

4{ Joint type |

—‘ Character type
Example)

Numeric value type M1 [Numeric value variables],1 [Numeric value constants] (Integer),
1.5 [Numeric value constants] (Real number)

Position type P1 [Position variables], (0,0,0,0,0,0) (0,0) [Position constants]

Joint type J1 [Joint variables], (0,0,0,0,0,0) [Joint constants]

Character type C1$ [Character string variables], "ABC" [Character string constants]

‘ Data type }7

4.4.9 Constants
The constant types include the numeric value constant, character string constant, position constant, joint

constant and angle constant.
| Numeric value constants |

—' Character string constants|

4' Position constants |
4' Joint constants |
| Angle constants |

4.4.10 Numeric value constants
The syntax for numeric value constants is as follows. Numerical constants have the following characteris-
tics.
(1) Decimal number
Example) 1, 1.7, -10.5, +1.2E+5 (Exponential notation)
Valid range -1.7976931348623157e+308 to 1.7976931348623157e+308
(2) Hexadecimal number
Example) &H0001, &HFFFF
Valid range &H0000 to &HFFFF
(3) Binary number
Example) &B0010, &B1111
Valid range &B0000000000000000 to &B1111111111111111
(4) Types of constant
The types of constants are specified by putting symbols after constant characters.
Example) 10% (Integer), 1.0005! (Single-precision real number), 10.000000003# (Double-precision real
number)

4.4.11 Character string constants
String constants are strings of characters enclosed by double quotation marks ().
Example) "ABCDEFGHIJKLMN" "123"

Up to 127 characters for character string
The character string can have up to 127 characters, including the step No. and double quotations.
Enter two double quotation marks successively in order to include the double quotation mark itself in a
character string. For the character string AB"CD, input "AB""'CD".
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4.4 .12 Position constants

The syntax for position constants is as shown below. Variables cannot be described within position con-
stants.

( 100, 100, 300, 180, O, 180, O, 0)(7, 0

I—)structure flag 2 (multi-rotation data)
structure flag 1 (posture data)
L2 axis (additional axis 2)

L1 axis (additional axis 1)

C axis
B axis Posture axes of the robot (degree)
A axis
Z axis
Y axis Coordinate values of the hand tip (mm)
X axis
Example)
P1=( 300, 100, 400, 180, 0, 180,0,0)(7,0)
P2=(0,0,-5,0,0,0)(0,0) [A case where there is no traveling axis data]
P3=( 100, 200, 300, 0,0,90) (4,0) [A case of a 4-axis horizontal multi-joint robot]

(1) Coordinate, posture and additional axis data types and meanings
[Format] X, Y, Z,A,B,C, L1, L2
[Meaning] X, Y, Z: Coordinate data. The position of the tip of the robot's hand in the XYZ coordinates.
(The unit is mm.)
A, B, C: Posture data. This is the angle of the posture. (The unit is deg.) Note1)
L1, L2: Additional axis data. These are the coordinates for additional axis 1 and additional axis
2, respectively. (The unit is mm or deg.)
Note1) The T/B and Personal computer support software display the unit in deg; however, the unit
of radian is used for substitution and calculation in the program.

(2) Meaning of structure flag data type and meanings
[Format] FL1, FL2
[Meaning] FL1: Posture data. It indicates the robot arm posture in the XYZ coordinates.

7=&B000O0O0111 (Binary number)

L_1/0=NonFlip/Flip
1/0=Above/Below

1/0=Right/Left

FL2: Multiple rotation data. It includes information of the rotational angle of each joint axis at the
position (XYZ) and posture (ABC) expressed as XYZ coordinates.
Default value = 0 (The range is 0 to +4294967295 ... Information for eight axes is held with a
1-axis 4-bit configuration.)Two types of screens are available for the PC: screens that dis-
play the number of rotations for each axis (-8 to 7) in decimal and those that display the
number of rotations for each axis in hexadecimal.

0=&H 00000000 (Hexadecimal number)

L— 1 axis

2 axis

3 axis

4 axis

5 axis

6 axis (Most frequently used)
7 axis

8 axis
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Value of multiple rotation data

-900 -540 -180 0 180 540 900
Angle of each axis 1 1 1 l 1 1 1
Value of multiple -2 L O
rotation data (E) (F) 0 1 2

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

Designation of axis No.
1. There is no need to describe the coordinate and posture data for all eight axes. However, if omitted, the
following axis data will be processed as undefined.
For a 4-axis robot (X,Y,Z,C axis configuration), describe as (X, Y, Z, ,, C) or (X,Y,Z,0,0,C).
2. To omit all axes,insert at least one ","(comma), such as (,).

Use of variables in position element data
The coordinate, position, additional axis data and structure flag data are called the position element data.
A variable cannot be contained in the position element data that configures the position constant.

Omitting the structure flag data
If the structure flag data is omitted, the default value will be applied.((7,0) Varies depending on the
machine model.)

4.4.13 Joint constants
The syntax for the joint constants is as shown below

(10, -20, 90, 0, 90, 0, 0, 0)

‘ J8 axis (additional axis 2)
J7 axis (additional axis 1)

J6 axis
J5 axis
J4 axis
J3 axis
J2 axis
J1 axis

Example)

6 axis robot J1=(0, 10, 80, 10,90,0)

6 axis + Additional axis J1=(0, 10, 80, 10, 90, 0, 10, 10)

5 axis robot J1=(0,10,80,0,90,0)

5 axis + Additional axis J1=(0, 10, 80,0, 90, 0, 10, 10)

4 axis robot J1=(10,20,90,0)

4 axis + Additional axis J1=(10, 20,90,0,,,10,10)

(1) Axis data format and meanings
[Format] J1,J2,J3,J4,J5,J6,J7,J8
[Meaning] J1 to J6: Robot axis data (Unit is mm or deg.)
J7, J8: Additional axis data, and may be omitted (optional).
(Unit is mm or deg. Depending on the parameter setting.
The unit is mm, not degrees, if the J3 axis of a horizontal multi-joint type robot is a direct-driven
axis.
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Use of variables in joint element data
The axis data is called the joint element data.
A variable cannot be contained in the joint constant data that configures the joint constant.

4.4.14 Angle value
The angle value is used to express the angle in "degrees" and not in "radian".

If written as 100Deg, this value becomes an angle and can be used as an argument of trigonometric func-
tions.

Example) Sin(90Deg)............... A 90 degree sine is indicated.

4.4.15 Variables

A variable name should be specified using up to eight characters.

The variable types include the numeric value type, character string type, position type, joint type and 1/O

type. Each is called a "variable type". The variable type is determined by the head character of the identifier

(variable name).

The numeric value type can be further classified as integer type, single-precision real number type, or dou-

ble-precision real number type.

The following two types of data valid ranges are used.

1. Local variable valid only in one program

2. Robot status variable, program external variable and user-defined external variable valid over programs.
(The user-defined external variable has a _ for the second character of the variable name. Refer to Page
140, "4.4.22 External variables" for details.)

Local variable (valid only within the program) P1, M1, etc.
Types of variable
External variables System status variables P_CURR, M_IN, etc.
Program External Variables P_00, M_00, etc.

User-defined External Variables P_100, M_100, etc.

—— Numeric value type Integer type
(Starts with M)

——|Character string type Single-precision real number type
(Starts with C)

Variables Position type Double-precision real number type
(Starts with P)

— Joint type
(Starts with J)

Note 1)

— I/0O type

Note 1) The identifiers include those determined by the robot status variable
(M_IN,M_OUT, etc.), and those declared in the program with the DEFIO command.

Variables are not initialized
The variables will not be cleared to zero when generated, when the program is loaded, or when reset.
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4.4.16 Numeric value variables
Variables whose names begin with a character other than P, J, or C are considered numeric value variables.
In MELFA-BASIC V, it is often specified that a variable is an numeric value variable by placing an M at the
head. M is the initial letter of mathematics.
Example) M1 = 100
M2! = -1.73E+10
M3# = 0.123
ABC =1
1) It is possible to define the type of variable by attaching an numeric value type indicator at the end of
the variable name. If it is omitted, the variable type is assumed to be of the single-precision real num-

ber type.
Numeric value type suffix Meaning
% Integer
& Long-precsion real number type
! Single-precsion real number type
# Double-precsion real number type

2) Once the type of a variable is registered, it can only be converted from integer to single-precision real
number. For example, it is not possible to convert the type of a variable from integer to double-preci-
sion real number, or from single-precision real number to double-precision real number.

3) It is not possible to add an numeric value type indicator to an already registered variable. Include the
type indicator at the end of the variable name at the declaration when creating a new program.

4) If the value is exceeded during a single precision = double precision execution, an error will occur.

Table 4-6:Range of numeric value variable data

Type Range
Integer type -32768 to 32767
Single-precision real number type | -3.40282347e+38 to 3.40282347e+38 Note)
Double-precision real number -1.7976931348623157e+308 to 1.7976931348623157e+308 | = €XPresses a power of 10.
type

4.4.17 Character string variables
A character string variable should start with C and end with "$." If it is defined by the Def Char instruction, it
is possible to specify a name beginning with a character other than C.

Example) C1$ = "ABC"
CS$ =C1$
Def Char MOJI
MOJI = "MOJIMOJI"

4.4.18 Position variables
Variables whose names begin with character P are considered position variables. If it is defined by the Def
Pos instruction, it is possible to specify a name beginning with a character other than P. It is possible to ref-
erence individual coordinate data of position variables. In this case, add "." and the name of a coordinate
axis, e.g. "X," after the variable name.

P1.X, P1.Y, P1.Z, P1.A, P1.B P1.C, P1.L1, P1.L2
The unit of the angular coordinate axes A, B, and C is radians. Use the Deg function to convert it to degrees.

Example) P1 = PORG

Dim P3(10)

M1 =P1. X (Unit: mm)
M2 = Deg(P1. A) (Unit: degree)
Deg POS L10

Mov L10
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4.4.19 Joint variables
A character string variable should start with J. If it is defined by the Def Jnt instruction, it is possible to spec-
ify a name beginning with a character other than J.
It is possible to reference individual coordinate data of joint variables.
In this case, add "." and the name of a coordinate axis, e.g. "J1," after the variable name.

JDATA.J1, JDATA.J2, JDATA.J3, JDATA.J4, JDATA.J5, JDATA.J6, JDATA.J7, JDATA.J8

The unit of the angular coordinate axes A, B, and C is radians. Use the DEG function to convert it to
degrees.
Example) JSSTARAT =( 0, 0, 90, 0,90, 0,0,0)

JDATA = JSTART

Dim J3 (10)

M1 =J1.J1 (Unit: radian)
M2 = Deg (J1.J2) (Unit: degree)
Def Jnt K10

Mov K 10

4.4.20 Input/output variables
The following types of input/output variables are available. They are provided beforehand by the robot sta-
tus variables.

Input/output variables name Explanation
M_In For referencing input signal bits
M_Inb For referencing input signal bytes (8-bit signals)
M_Inw For referencing input signal words (16-bit signals)
M_Out For referencing/assigning output signal bits
M_Outb For referencing/assigning output signal bytes (8-bit signals)
M_Outw For referencing/assigning output signal words (16-bit signals)
M_DIn For referencing input registers for CC-Link
Cannot use in CRnQ series.
M_DOut For referencing output registers for CC-Link
Cannot use in CRnQ series.

Please refer to the robot status variables Page 320, " M_In/M_Inb/M_In8/M_Inw/M_In16", Page 331, "
M_Out/M_Outb/M_Out8/M_Outw/M_Out16", and Page 313, " M_DIn/M_DOut".

4.4.21 Array variables
Numeric value variables, character string variables, position variables, and joint variables can all be used in
arrays. Designate the array elements at the subscript section of the variables. Array variables should be
declared with the Dim instruction. It is possible to use arrays of up to three dimensions.
Example) Example of definition of an array variable
Dim M1 (10) Single-precision real number type
Dim M2% (10) Integer type
Dim M3 ! (10) Single-precision real number type
Dim M4# (10) Double-precsion real number type
Dim P1 (20)
Dim J1 (5)
Dim ABC (10, 10, 10)

The subscript of an array starts from 1.

However, among the robot status variables, the subscript starts from 0 for individual input/output signal vari-
ables (M_In, M_Ouit, etc.) only.

Whether it is possible to secure sufficient memory for the variable is determined by the free memory size.
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4.4.22 External variables

External variables have a"_" (underscore' for the second character of the identifier (variable name). (It is
necessary to register user-defined external variables in the user base program.) The value is valid over mul-
tiple programs. Thus, these can be used effectively to transfer data between programs.

There are four types of external variables, numeric value, position, joint and character, in the same manner
as the Page 134, "4.4.8 Data type". The following three types of external variables are available.

Table 4-7:Types of external variables

External variables

Explanation

Example

Program external variables

Types of external variables

P_01,M_01,P_100(1), etc.

User-defined external variables

The user can determine the name freely. Declare the vari-
ables using the Def Pos, Def Jnt, Def Char, or DEF INTE/
FLOAT/DOUBLE instructions in the user base program.

P_GENTEN,M_MACHI

Robot status variables
(System status variables)

The robot status variables are controlled by the system, and
their usage is determined in advance.

M_In,M_Out,P_Curr,M_PI, etc.

4.4.23 Program external variables

Table 4-8 lists the program external variables that have been prepared for the controller in advance.As
shown in the table, the variable name is determined, but the application can be determined by the user.

Table 4-8:Program external variables

Data type Variable name N°®") | Qty. Remarks
Position P_00toP_19 20
P_20to P_39 20
Position array (No. of elements 10) | P_100( ) to P_104() 5 Use the array element in the first dimensions.
P_105()to P_109() 5
Joint J_00toJ_19 20
J_20toJ_39 20
Joint array (No. of elements 10) J_100()toJ_104() 5 Use the array element in the first dimensions.
J_105( ) to J_109() 5
Numeric value M_00toM_19 20 The data type of the variables is double-precision real
M_20 to M_39 20 numbers.
Numeric value array M_100( ) to M_104( ) 5 Use the array element in the first dimensions. The data
(No. of elements 10) M_105( ) to M_109( ) 5 type of the variables is double-precision real numbers.
Character string C 00toC_19 20
C_20to C_39 20
Character string array C_100( ) to C_104() 5 Use the array element in the first dimensions.
(No. of elements 10) C_105()to C_109() 5

Note1) When you use the extension, change the following parameter.

Parameter Value

Means

PRGGBL 0:Standard (default)

1:Extension

Sets "1" to this parameter, and turns on the controller power again, then the capacity
of each program external variable will double.

However, if a variable with the same name is being used as a user-defined external
variable, an error will occur when the power is turned ON, and it is not possible to
expand. It is necessary to correct the user definition external variable.
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4.4.24 User-defined external variables
If the number of program external variables listed above is insufficient or it is desired to define variables with
unique names, the user can define program external variables using a user base program.

Procedure before using user-defined external variables

1) First, write a user base program. Use "_" for the second character of the variables.
2) Register the program name in the "PRGUSR" parameter and turn the power off and on again.
3) Write a normal program using the user-defined external variables.
(1) By defining a variable having an underscore (_) for the second character of the identifier with the DEF
statement in the user base program Note) that variable will be handled as an external variable.
(2) It is not necessary to execute the user base program.
(3) Write only the lines necessary for declaring variables in the user base program.
(4) If it is desired to define array variables in a user base program and use them as external variables, it
is necessary to declare them using the Dim instruction again in the program in which they will be
used. It is not necessary to declare local variables (variables valid only within programs) again.

Example) Example of using user-defined external variables
On the main program (program name 1) side

10 Dim P_200(10) ' Re-declaration of external variables
20 Dim M_200(10) ' Re-declaration of external variables
30 Mov P_100(1)

40 If M_200(1) =1 Then Hit

50 M1=1 ' Local variable

On the user base program (program name UBP) side

10 Def Pos P_900, P_901, P_902, P_903
20 Dim P_200(10) "It is necessary to declare this variable again in the
program in which they will be used.

30 Def Inte M_100
40 Dim M_200(10) "It is necessary to declare this variable again in the
program in which they will be used.

Parameter name Value
PRGUSR UBP
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4.4.25 Creating User Base Programs
Note)
What is a user base program?

A user base program is used when user-defined external variables are used to define such variables, but
it is not necessary to actually execute the program. Simply create a program containing the necessary

declaration lines and register it in the "PRGUSR" parameter. After changing the parameter, turn the power
off and on again.

How to register a new user base program using the Personal Computer Support Software

Using the Personal Computer Support Software, write only instructions to the robot controller first, and
write only position data next.

User base programs can be created by using either the teaching box or Personal Computer Support Soft-
ware, in the same way as the normal programs. To create user base programs using the Personal Computer
Support Software, please follow the procedure below:

1) Store a program created as a user base program on your personal computer.

2) Start Program Manager from Program Editor of the Personal Computer Support Software.

3) Specify the program created in step 1) above as the transfer source and the robot as the transfer des-
tination in Program Manager, and perform a "copy" operation. At this point, uncheck the "Position
Variables" check box so that only the "Instructions” check box is checked.

4) When the copy operation is complete, perform the operation in step 3) above again. Uncheck the
"Instructions" check box and check the "Position Variables" check box this time, and then execute.

5) Write a user base program in the robot controller first when deleting a program and then register it
again in the program management window as well.
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4.5 Coordinate system description of the robot

4.5.1 About the robot's coordinate system
The robot's coordinate system has following four.

(D World coordinate system: Origin is *1
The coordinate system as the standard for displaying the current position of robot. note 1)

(@ Base coordinate system: Origin is *2 (J1 axis rotation center on the bottom of the robot.)
A coordinate system established with reference to the robot mounting face. It is set by specifying
parameter MEXBS with data on a center position for robot installation (base conversion data) as
viewed from the world coordinate system or by executing a base command.
By default, because the base conversion data is set to zero (0), the world coordinate system is in
agreement with the base coordinate system.

(@ Mechanical interface coordinate system: Origin is *3 (J6 axis rotation center on the tool installation surface.)
A coordinate system established with reference to the robot's mechanical interface.

@ Tool coordinate system: Origin is *4
A coordinate system established with reference to the robot's mechanical interface. Its relation to
the interface coordinate system is determined by the tool data (i.e., by specified settings for param-
eter MEXTL or by the execution of a tool command.)

Zw

Zb

(@ Base coordinate syste@

*2: Origin ]
@World coordinate syst@ g
*1: Origin

Xb

ase conversion
data

Note 1) Robot's current position Xw (Ajp\

®Mechanical interface
coordinate system

*3: Origi
Ym rgin @ Tool coordinate
| system

] A Yt *4: Origin
7
. //1(
e
ot/ L
%%5\’"\ W Mechanical interface surface Zt
’/
£ Base coordi-
~ /' < nate system Xt
— - Base conversion
data

orld coordi-
nate system

Fig.4-3:Robot's coordinate system
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4.5.2 About base conversion

The base conversion permits the world coordinate system to be moved, when required, to the reference
position of the work table or the work.
Under the control of this function, the robot's current position is treated as the one relative to the work table
or the work. Therefore, where there are a plurality of work groups involved on which the robot shares an
identical motional/positional relation, the robot can perform the same operations (sequence of motions) just
with a change being made to the world coordinate system, i.e., without the need to be taught the operations
(sequence of motions) for each work group. Change to the world coordinate system stated here are called
base conversion, which is accomplished by specifying parameter MEXBS with base conversion data (coor-
dinate values) or by executing a Base command.

Base conversion data to be specified should be data on the position of the origin point of the base
coordinate system as viewed from a world coordinate system which is newly established. Thus, when you
specify the data by using the robot's current position (using a Fram function, etc.), do so by inversely
converting the position data [for example, Base Inv(P1)].

When you specify work coordinate system parameters WK1CRD - WK3CRD by executing a Base
command, however, you do not have to make the inverse conversion yourself as it is done in internal
processing. (Example: Base1 to Base 8)

Zb

-
PRGNS

Yb

N Xw

base conversion data \

Inv(P1) — New world
—_— coordinates system
Base coordinate
system
y * Xb * P1 is teaching position data.

Fig.4-4:Base conversion

fl } CAUTI O N Performing a base conversion changes the robot's current position to values that refer
- to the newly established world coordinate system. The target position specified by the
movement command will also be treated as a position in the newly established world
coordinate system.
As a result, data taught till then may become unusable as it is. The coordinate system
when taught needs to be the same as the newly established coordinate system.
If they do not match, the robot can stray to unexpected positions, possibly resulting in
property damage or personal injury.
When using the base conversion function, be sure to maintain positive control over
relation between the base coordinate system subject to conversion and the position
which the robot is taught to take so that a proper robot operation and an effective use
of the base conversion function are insured.
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4.5.3 About position data

Positional data for the robot is comprised of six elements which indicate the position of the hand's leading
end (mechanical interface center where no tool setting is made) (X, Y, and Z) and the robot's posture (A, B,
and C), plus a structure flag.

Each element constitutes reference data for the robot's world coordinate system.

[Meaning] X, Y, Z: Coordinate data. Position of the robot hand's leading end (in mm).
A, B, C: Posture data. Angle that defines the robot's posture (in degrees)
A — Angle of rotation on X axis
B — Angle of rotation on Y axis
C — Angle of rotation on Z axis

Z-axis

(X-axis)

Note) This diagram is produced by
assuming a situation in which no
base data setting is made, i.e., the
robot's world coordinate system is
in agreement with its base
coordinate system.

X-axis

(Y-axis)

Fig.4-5:Reference for posture angles

A, B, and C represent the robot's posture in the coordinate system of its hand's leading end (or flange
center where no tool setting is made), each indicating a angle of rotation on the X axis, Y axis, and Z axis of
the world coordinate system. Rotation corresponding to the direction of a right-handed screw when you look
at the + side of each coordinate axis is "+" rotation. Also, rotation is set to take place in a predetermined
sequence, and the amount of rotation is calculated (controlled) first for a rotation on the Z axis, followed by
one on the Y axis and one on the Z axis in the order shown.
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4.5.4 About tool coordinate system (mechanical interface coordinate system)

To set the robot's control point at the leading end of the hand attached thereto, it is necessary to make tool
data settings. Tool data defines the position of the tool's leading end with reference to a mechanical
interface coordinate system that is established for the flange. Therefore, our explanation deals with the
mechanical interface coordinate system in the first place.

In helping you to understand the tool coordinate system, explanation here uses a vertical 6-axis robot by
way of example. For details about other models (vertical 5-axis robot, horizontal articulated arm robot, and

others), refer to Page 439, “5.6 Standard Tool Coordinates”.

(1) Mechanical interface coordinate system
As shown in Fig. 4-6 , a coordinate system having its origin point chosen at the center of the flange is
called a mechanical interface coordinate system. X axis, Y axis and Z axis of the mechanical interface coor-
dinate system are denoted as Xm, Ym and Zm, respectively.

Zm is an axis which passes through the flange center and is perpendicular to the flange face. The
direction which goes outside from the flange face is + (plus). Xm and Ym are coplanar with the flange face.
A line joining the flange center with the positioning pin hole is represented by Xm axis. "+" direction of the

Xm axis is opposite to the pin hole as seen from the center.

Flange center
Xm

Fig.4-6:Mechanical interface coordinate system

When the flange rotates, the mechanical interface coordinate system rotates, as well. (Fig. 4-7)

o,

Xm

Fig.4-7:Rotation of flange and mechanical interface coordinate system
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(2) Tool coordinate system
A tool coordinate system is one that is defined for the leading end of the robot hand (control point for the

robot hand).
It is obtained by shifting the origin point of a mechanical interface coordinate system to the leading end of

the robot hand (control point hand) and adding given rotational elements.
X axis, Y axis and Z axis of the tool coordinate system are denoted as Xt, Yt and Zt, respectively.

Mechanical interface
coordinate system

’: y Ym
m{j:'.!mJ R
" -

ool coordinate
system

Fig.4-8:Mechanical interface coordinate system and tool coordinate system

Tool data consists of the same elements as position data.
X,Y, Z: Amount of shift. Amount by which the origin point of the mechanical interface
coordinate system is shifted to agree with that of the tool coordinate system (in mm).
A, B, C: Angle of rotation of each coordinate axis (in degrees)
A — Angle of rotation on X axis
B — Angle of rotation on Y axis
C — Angle of rotation on Z axis
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(3) Effects of use of tool coordinate system

1) Jogging and teaching operations

When placing the robot into tool-jog mode, you can let it operate in the direction of the face of the robot
hand. This makes it easier to adjust the posture of the robot hand toward the work concerned or the
posture of the work being held by the robot hand.

In the case of tool data setting being not made

Travel in the direction of X axis

By

Zm

a

Motion along the Xm axis of
the mechanical interface coor-
Xm dinate system

Zm

Travel in the direction of A axis

Ym Ym

The robot hand rotates on the
Xm axis of the mechanical
interface coordinate system,
thus having a wide range of
motion at its leading end.

Xm

Fig.4-9:Tool jogging operation with/without tool data

In the case of tool data setting being made

Motion along the Xt axis o
the tool coordinate system.
Motion parallel/perpendicu-

Travel in the direction of X axis

Yt

Xt

lar to the face of the robot
hand assures a register
with the orientation of the

work.

Travel in the direction of A axis

The robot hand rotates on the
Xt axis of the tool coordinate
system. Rotational motion on
the leading end of the robot
hand permits a change of pos-
ture without the need to dis-
place the work from its original
position.
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2) Automatic operation
Travel command permits you to set robot motion during the removal or transfer of processed work by
specifying approach/pullout distance settings. Approach or pullout takes place in the direction of the Z
axis of the robot's tool coordinate system.
To move the robot hand to a point 50mm over the work transfer position as shown in Fig. 4-10, the fol-
lowing indication is used:

Mov P1,50

This means that the robot hand should move +50mm in the direction of the Z axis at P1 (tool
coordinate system).
Setting the direction of the Z axis of the tool coordinate system to suit the orientation of work being pro-
cess and/or the operating condition of the robot leads to an improved workability.
In the example shown in Fig. 4-10, because the robot hand is oriented laterally to insert or remove the
work, the direction of the Z axis of the tool coordinate system is chosen to agree with the orientation of
the work.

Work

50mm

Work transfer / o

position
(position: P1)

Fig.4-10:Approach/pullout motion

Making tool data settings will come in useful when you have to make changes to the posture of your work
as in work phasing, as well.

To achieve work phasing by turning the work on its center axis as shown in Fig. 4-11, the following indica-
tion is used:

Mov P1*(0,0,0,0,0,45)

"0, 0, 0, 0, 0, 45)" means that a position calculation should be carried out at ™" and that C out of (X, Y, Z,
A, B, C) should be rotated 45 degree. As C represents a rotation on the Z axis, the robot comes to rotate 45
degree on the Z axis (Zt axis of tool coordinate system) at P1.
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(a) Position of P1 (b) Position of Mov P1* (0, 0, 0, O, 0, 45)
Fig.4-11:Rotational motion in tool coordinate system
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4.6 Robot status variables

The available robot status variables are shown in Table 4-9. As shown in the table, the variable name and
application are predetermined.
The robot status can be checked and changed by using these variables.

Table 4-9:Robot status variables

Variabl Array designation . Attribute .

No 2221: Note1) Details Note2) Data type, Unit Page
1| P_Curr Mechanism No.(1 to 3) | Current position (XYZ) R Position type 364
2| J_Curr Mechanism No.(1 to 3) | Current position (joint) R Joint type 299
3| J_ECurr Mechanism No.(1 to 3) | Current encoder pulse position R Joint type 303
4| J_Fbc Mechanism No.(1 to 3) | Joint position generated based on the feedback R Joint type 304

value from the servo
5| J_AmpFbc Mechanism No.(1 to 3) | Current feedback value R Joint type 304
6 | P_Fbc Mechanism No.(1 to 3) | XYZ position generated based on the feedback R Position type 366
value from the servo
7 | M_Fbd Mechanism No.(1 to 3) | Distance between commanded position and R Position type 318
feedback position
8 | M_CmpDst | Mechanism No.(1 to 3) | Amount of difference between a command value R Single-precision 309
and the actual position when the compliance real number type,
function is being performed mm
9 | M_CmpLmt | Mechanism No.(1 to 3) | This is used to recover from the error status by R Integer type 310
using interrupt processing when an error has
occurred while the command value in the
compliance mode attempted to exceed the limit.
10 | P_Tool Mechanism No.(1 to 3) | Currently designated tool conversion data R Position type 367
11 | P_Base Mechanism No.(1 to 3) | Currently designated base conversion data R Position type 360

12 | P_NTool Mechanism No.(1 to 3) | System default value (tool conversion data) R Position type 367

13 | P_NBase Mechanism No.(1 to 3) | System default value (base conversion data) R Position type 360

14 | M_Tool Mechanism No.(1 to 3) | Tool No. (1 to 16) RW Integer type 345

15 | J_ColMxl Mechanism No.(1 to 3) | Difference between estimated torque and actual R Joint type, % 300

torque

16 | M_ColSts Mechanism No.(1 to 3) | Collision detection status (1: Colliding, 0: Others) R Integer type 311

17 | P_ColDir Mechanism No.(1 to 3) | Movement direction at collision R Position type 362

18 | P_CordR Mechanism No.(1 to 3) | Ininterference avoidance function, The robot’s R Position type 363

base coordinate system origin point looking from
common coordinate system.

19 | P_CurrR Mechanism No.(1 to 3) | Ininterference avoidance function, Local robot’s R Position type 365

current position looking from the common
coordinate system.

20 | M_Cauvsts Mechanism No.(1 to 3) | In interference avoidance function, The CPU RW Integer type 308

number of interfering robot when interference is
detected.

21 | P_CavDir Mechanism No.(1 to 3) | In interference avoidance function, The direction R Position type 361

which the robot was moving when interference is
detected.
22 | M_OPOvrd | None Speed override on the operation panel (0 to 100%) R Integer type, % 324
23 | M_Ovrd Slot No.(1to 32) Override in currently designated program (0 to R Integer type, % 324
100%)
24 | M_JOvrd Slot No.(1to 32) Currently designated joint override (0 to 100%) R Integer type, % 324
25 | M_NOvrd Slot No.(1to 32) System default value (default value of M_Ovrd) R Single-precision 324
(%) real number type, %
26 | M_NJovrd Slot No.(1to 32) System default value (default value of M_JOvrd) R Single-precision 324
(%) real number type, %

27 | M_Wupov Mechanism No.(1 to 3) | Warm-up operation override (50 to 100%) R Single-precision 352

real number type, %
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i Array designation . Attribute .
No Vﬁg;bée Note1) Details Note2) Data type, Unit Page
28 | M_Wuprt Mechanism No.(1 to 3) | Time until the warm-up operation status is R Single-precision 353
canceled (sec.) real number type,
sec
29 | M_Wupst Mechanism No.(1 to 3) | Time until the warm-up operation status is set R Single-precision 354
again (sec.) real number type,
sec
30 | M_Ratio Slot No.(1to 32) Fraction of the current movement left before R Integer type, % 336
reaching the target position (%)
31 | M_RDst Slot No.(1to 32) Remaining distance left of the current movement R Single-precision 336
(only the three dimensions of X, Y, and Z are taken real number type,
into consideration: mm) mm
32 | M_Spd Slot No.(1to 32) Current specified speed (valid only for linear/ R Single-precision 340
circular interpolation) real number type,
mm/s
33 | M_NSpd Slot No.(1to 32) System default value (default value of M_Spd) R Single-precision 340
(mm/s) real number type,
mm/s
34 | M_RSpd Slot No.(1to 32) Current directive speed (mm/s) R Single-precision 340
real number
type,mm/s
35 | M_Acl Slot No.(1to 32) Current specified acceleration rate (%) R Single-precision 305
real number type, %
36 | M_DAcl Slot No.(1to 32) Current specified deceleration rate (%) R Single-precision 305
real number type, %
37 | M_NAcl Slot No.(1to 32) System default value (default value of M_Acl) (%) R Single-precision 305
real number type, %
38 | M_NDAcI Slot No.(1to 32) System default value (default value of M_DAcl) R Single-precision 305
(%) real number type, %
39 | M_AclSts Slot No.(1to 32) Current acceleration/deceleration status R Integer type 305
0 = Stopped, 1 = Accelerating, 2 = Constant
speed, 3=Decelerating
40 | M_SetAdI Axis No.(1 to 8) Specify the acceleration/deceleration time ratio RW Single-precision 338
(%) of each axis. real number type, %
41 | M_LdFact Axis No.(1 to 8) The load factor of the servo motor of each axis. R Single-precision 325
(%) real number type, %
42 | M_Run Slot No.(1to 32) Operation status (1: Operating, 0: Not operating) R Integer type 337
43 | M_Wai Slot No.(1to 32) Pause status (1: Pausing, 0: Not pausing) R Integer type 351
44 | M_Psa Slot No.(1to 32) Specifies whether or not the program selection is R Integer type 335
possible in the specified task slot. (1: Selection
possible, 0: Selection not possible, in pause
status)
45 | M_Cys Slot No.(1to 32) Cycle operation status (1: Cycle operation, 0: Non- R Integer type 312
cycle operation)
46 | M_Cstp None Cycle stop operation status (1: Cycle stop, 0: Not R Integer type 312
cycle stop)
47 | C_Prg Slot No.(1to 32) Execution program name R Character string 297
type
48 | M_Line Slot No.(1to 32) Currently executed line No. R Integer type 327
49 | M_SkipCq Slot No.(1to 32) A value of 1is input if execution of an instruction is R Integer type 339
skipped as a result of executing the line that
includes the last executed Skip command,
otherwise a value of 0 is input.
50 | M_BrkCq None Result of the BREAK instruction R Integer type 307
(1: BREAK, 0: None)
51 | M_Err None Error occurring (1: An error has occurred, 0: No R Integer type 317

errors have occurred)
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Variable
No name

Array designation
Note1)

Details

Attribute
Note2)

Data type, Unit

Page

52 | M_ErrLvl

None

Reads an error level.
+ S/W version R1c or before (SQ series) / S1c or
before (SD series)
No error / Caution / Low / High = 0/1/2/3
+ S/W version R1d or later(SQ series) / S1d or
later(SD series)
No error / Caution / Low / High / Caution1
/ Low1 / High1 = 0/1/2/3/4/5/6

R

Integer type

317

53 | M_Errno

None

Reads an error number.

Integer type

317

54 | M_Svo

Mechanism No.(1 to 3)

Servo motor power on (1: Servo power on, 0:
Servo power off)

Integer type

343

55 | M_Uar

Mechanism No.(1 to 3)

Bit data.

(1: Within user specified area, 0: Outside user
specified area)

(Bit O:area 1 to Bit 7:area 8)

Integer type

346

56 | M_Uar32

Mechanism No.(1 to 3)

Bit data.

(1: Within user specified area, 0: Outside user
specified area)

(Bit O:area 1 to Bit 31:area 32)

Integer type

347

57 | M_In

Input No.(0 to 32767)

Use this variable when inputting external input
signals (bit units).

General-purpose bit device: bit signal input 0=off
1=on

The signal numbers will be 6000s for CC-Link

Integer type

320

58 | M_Inb/
M_In8

Input No.(0 to 32767)

Use this variable when inputting external input
signals (8-bit units)

General-purpose bit device: byte signal input
The signal numbers will be 6000s for CC-Link

Integer type

320

59 | M_Inw/
M_In16

Input No.(0 to 32767)

Use this variable when inputting external input
signals (16-bit units)

General-purpose bit device: word signal input
The signal numbers will be 6000s for CC-Link

Integer type

320

60 | M_In32

Input No.(0 to 32767)

Use this variable when inputting external input
signals (32-bit units) numerically
General-purpose bit device: double word signal
input

The signal numbers will be 6000s for CC-Link

Integer type

322

61 | M_Out

Output No.(0 to 32767)

Use this variable when outputting external output
signals (bit units).

General-purpose bit device: bit signal input 0=off
1=on

The signal numbers will be 6000s for CC-Link

RwW

Integer type

331

62 | M_Outb/
M_Out8

Output No.(0 to 32767)

Use this variable when outputting external output
signals (8-bit units)

General-purpose bit device: byte signal input
The signal numbers will be 6000s for CC-Link

RwW

Integer type

331

63 | M_Outw/
M_Out16

Output No.(0 to 32767)

Use this variable when outputting external output
signals (16-bit units)

General-purpose bit device: word signal input
The signal numbers will be 6000s for CC-Link

RwW

Integer type

331

64 | M_Out32

Output No.(0 to 32767)

Use this variable when outputting numerical
value to external output signals (32-bit units)
General-purpose bit device: double word
signal input

The signal numbers will be 6000s for CC-Link

RW

Integer type

333

65 | M_DIn

Input No.(from 6000 )

CC-Link's remote register: Input register
Cannot use in CR750-Q/CR751-Q series.

Integer type

313

66 | M_DOut

Output No.(from 6000)

CC-Link's remote register: output register
Cannot use in CR750-Q/CR751-Q series.

RwW

Integer type

313

67 | M_HndCq

Input No.(1 to 8)

Returns a hand check input signal.

Integer type

319

68 | P_Safe

Mechanism No.(1 to 3)

Returns an safe point position.

Position type

366
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Variabl Array designation . Attribute .
No ﬁg;ee Note1) Details Note2) Data type, Unit Page
69 | J_Origin Mechanism No.(1 to 3) | Returns the joint coordinate data when setting the R Joint type 304
origin.
70 | M_Open File No.(1 to 8) Returns the open status of the specified file R Integer type 329
or the communication line.
71 | C_Mecha Mechanism No.(1 to 3) | Returns the type name of the robot. R Character string 297
type
72 | C_Maker None Shows manufacturer information (a string of up to R Character string 296
64 characters). type
73 | C_User None Returns the content of the parameter R Character string 298
"USERMSG."(a string of up to 64 characters). type
74 | C_Date None Current date expressed as "year/month/date". R Character string 296
type
75 | C_Time None Current time expressed as "time/minute/second". R Character string 298
type
76 | M_BTime None Returns the remaining battery capacity time R Integer type, Time 307
(hours).
77 | M_Timer Timer No. (1 to 8) Constantly counting. Value can be set. [ms] RW Single-precision 344
It is possible to measure the precise execution real number type
time by using this variable in a program.
78 | P_Zero None A variable whose position coordinate values (X, Y, R Position type 371
Z,A,B,C,FL1,FL2) are all 0
79 | M_PI None Circumference rate (3.1415...) R Double-precision 335
real number type
80 | M_Exp None Base of natural logarithm (2.71828...) R Double-precision 318
real number type
81| M_G None Specific gravity constant (9.80665) R Double-precision 319
real number type
82 | M_On None 1 is always set R Integer type 328
83 | M_Off None 0 is always set R Integer type 328
84 | M_Mode None Contains the status of the key switch of the R Integer type 327
operation panel
MANUAL/AUTOMATIC (O/P)/AUTOMATIC
(External)=(1/2/3)
85 | M_SpIPno Mechanism No.(1 to 3) | During the spline interpolation movement, the R Integer type 341
transit point No. passed through most recently is
returned.
86 | M_SplVar Mechanism No.(1 to 3) | During the spline interpolation movement, a RW Integer type 342
random numeric value set for the transit point is
returned. The random value can be held until the
value is set again.
87 | P_WkCord Work coordinates No. By designating a work coordinates number, work RW Integer type 370
(110 8) coordinates values concerned are read, or work
coordinate values are specified.
Note1) Mechanism No............ 1 to 3, Specifies a mechanism number corresponding to the multitask processing function.
Slot No...... ..1to 32, Specifies a slot number corresponding to the multitask function.
Input No. ...... ..0 to 32767: (theoretical values). Specifies a bit number of an input signal.
Output No. .....eeeeenee. 0 to 32767: (theoretical values). Specifies a bit number of an output signal.
Note2) R ..o Only reading is possible.

RW. . Both reading and writing are possible.
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4.6.1 Logic numbers
Logic numbers indicate the results of such things as comparison and input/output.
If not 0 when evaluated with an Integer, then it is true, and if 0, it is false. When substituted, if true, 1 is
assigned. The processes that can use logic numbers are shown in Table 4-10.

Table 4-10:Values corresponding to true or false logic number

ltems expressed with logic number "1" ltems expressed with logic number "0"
*Result of comparison operation (if true) *Result of comparison operation (if false)
*Result of logic operation (if true) *Result of logic operation (if false)
*Switch ON *Switch OFF
*Input/output signal ON *Input/output signal OFF
*Hand open (supply current to the hand) *Hand close (do not supply current to the hand)
*Settings for enable/valid such as for interrupts *Settings for disable/invalid such as for interrupts
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4.7 Functions

A function carries out a specific operation for an assigned argument, and returns the result as a numeric
value type or character string type. There are built-in functions, that are preassembled, and user-defined
functions, defined by the user.

(1) User-defined functions
The function is defined with the Def FN statement.
Example) Def FNMADD(MA, MB)=MA+MB
........... The function to obtain the total of two values is defined with FNMADD.
The function name starts with FN, and the data type identification character (C: character string, M: numeric
value, P: position, J: joint) is described at the third character. The function is designated with up to eight
characters.

(2) Built-in functions
A list of assembled functions is given in Table 4-11.

Table 4-11:List of built-in functions

Definition range: Numeric value range, Value range: Range of numeric
value

Class Function name (format) Functions Page| Result
Numeric func- |Abs (<Numeric expression>) Produces the absolute value 373 | Numeric
tions Cint (<Numeric expression>) Rounds off the decimal value and converts into an integer. 380 | Vvalue

Deg (<Numeric expression:radian>) |Converts the angle unit from radian (rad) to degree (deg). 383
Exp (<Numeric expression>) Calculates the value of the expression's exponential function 384
Fix (<Numeric expression>) Produces an integer section 385
Int (<Numeric expression>) Produces the largest integer that does not exceed the value in the | 387
expression.
Len(<Character string expression>) |Produces the length of the character string. 389
Ln (<Numeric expression>) Produces the logarithm. 390
Log (<Numeric expression>) Produces the common logarithm. 390
Max (<Numeric expression>...) Obtains the max. value from a random number of arguments. 391
Min (<Numeric expression>...) Obtains the min. value from a random number of arguments. 392
Rad (<Numeric expression: deg.>) |Converts the angle unit from radian (rad) to degree (deg). 396
Sgn (<Numeric expression>) Checks the sign of the number in the expression 403
Sqr (<Numeric expression>) Calculates the square root 404
Strpos(<Character string expres- Obtains the 2nd argument character string position in the 1st argu- | 404
sion>, <Character string expres- ment character string.
sion>)
Rnd (<Numeric expression>) Produces the random numbers. 398
Asc(<Character string expression>) |Provides a character code for the first character of the character 376
string in the expression.
Cvi(<Character string expression>) |Converts a 2-byte character string into integers. 382
Cvs(<Character string expression>) |Converts a 4-byte character string into a single-precision real number. 382
Cvd(<Character string expression>) |Converts an 8-byte character string into a double-precision real number. 383
Val(<Character string expression>) [Converts a character string into a numeric value. 406
Trigonometric |ACos(<Numeric expression>) Calculates the arc cosine.  Unit: radian 374 | Numeric
functions Definition range: -1.0 to +1.0, Value range: 0 to Pl value
ASin(<Numeric expression>) Calculates the arc sine.  Unit: radian 377
Definition range: -1.0 to +1.0, Value range: -P1/2 to +PI/2
Atn(<Numeric expression>) Calculates the arc tangent. Unit: radian 377
Definition range: Numeric value, Value range: -Pl/2 to +P1/2
Atn2(<Numeric expres- Calculates the arc tangent.  Unit: radian 377
sion>,<Numeric expression>) THETA=Atn2(delta y, deltax)
Definition range: Numeric value of delta y or delta x that is not 0
Value range: -Pl to +PI
Cos(<Numeric expression>) Calculates the cosine Unit: radian 381 | Numeric
Definition range: Numeric value range, Value range: -1 to +1 value
Sin(<Numeric expression>) Calculates the sine Unit: radian 403
Definition range: Numeric value range, Value range: -1 to +1
Tan(<Numeric expression>) Calculates the tangent. Unit: radian 405
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Outside the range=0, Within the range=1
For position coordinates that are not checked or non-existent, the
following values should be assigned to the corresponding position
coordinates:
If the unit is degrees, assign -360 to position 2 and 360 to position 3
If the unit is mm, assign -10000 to position 2 and 10000 to position 3

Class Function name (format) Functions Page| Result
Character Bin$(<Numeric expression>) Converts numeric expression value into binary character string. 378 |Character
string func- |Chr$(<Numeric expression>) Provides character having numeric expression value character 380 | string
tions code.

Hex$(<Numeric expression>) Converts numeric expression value into hexadecimal character 387
string.
Left$(<Character string expres- Obtains character string having length designated with 2nd argu- 389
sion>,<Numeric expression>) ment from left side of 1st argument character string.
Mid$(<Character string expression>, |Obtains character string having length designated with 3rd argu- 391
<Numeric expression> ment from the position designated with the 2nd argument in the 1st
<Numeric expression>) argument character string.
Mirror$(<Character string expres- Mirror reversal of the character string binary bit is carried out. 392
sion>)
Mki$(<Numeric expression>) Converts numeric expression value into 2-byte character string. 393
Mks$(<Numeric expression>) Converts numeric expression value into 4-byte character string. 393
Mkd$(<Numeric expression>) Converts numeric expression value into 8-byte character string. 394
Right$(<Character string expres- Obtains character string having length designated with 2nd argu- 398
sion>,<Numeric expression>) ment from right side of 1st argument character string.
Str$(<Numeric expression>) Converts the numeric expression value into a decimal character string. | 405
CkSum(<Character string expres-  |Creates the checksum of a character string. 381 | Numeric
sion>,<Numeric expression>, Returns the value of the lower byte obtained by adding the character value
<Numeric expression>) value of the second argument position to that of the third argument
position, in the first argument character string.
Position vari- |Dist(<Position>,<Position>) Obtains the distance between two points. 384 | Position
ables Fram Calculates the coordinate system designated with three points. Position | 386
(<Position 1>,<Position 2>, 1 is the plane origin, position 2 is the point on the +X axis, and position
<Position 3>) 3 is the point on the +Y axis direction plane. The plane origin point and
posture are obtained from the XYZ coordinates of the three position,
and is returned with a return value (position). This is operated with 6-
axis three dimensions regardless of the mechanism structure.
This function cannot be used in 5-axis robots, because the A, B, and
C posture data has different meaning.
Rdfl1(<Position>,<Numeric value>)  |Returns the structure flag of the designated position as character data. | 396 |Character
Argument <numeric value>) 0 =R/L, 1 =A/B, 2 = F/N is returned.
Setfl1(<Position>,<Character>) Changes the structure flag of the designated position. The data to | 399
be changed is designated with characters.(R/L/A/B/F/N)
Rdfl2(<Position>,<Numeric value>)  |Returns the multi-rotation data of the designated position as a 397 | Numeric
numeric value (-2 to 1). value
The argument <numeric expression> returns the axis No. (1 to 8).
Setfl2 Changes the multi-rotation data of the designated position as a 400
(<Position>>,<Numeric value>, numeric value (-2 to 1). The left side of the expression is the axis
<Numeric value>) No. to be changed; the right side is the value to be set.
Align(<Position>) Returns the value of the XYZ position (0,+/-90, +/-180) closest to the | 375
position 1 posture axis (A, B, C).
This function cannot be used in 5-axis robots, because the A, B, and
C posture data has different meaning.
Inv(<Position>) Obtains the reverse matrix. 388 | Position
PtoJ(<Position>) Converts the position data into joint data. 395 Joint
JtoP(<Position>) Converts the joint data into position data. 388 | Position
Zone Checks whether position 1 is within the space (Cube) created by the | 407 | Numeric
(<Position 1>,<Position 2>,<Position 3>) |position 2 and position 3 points. value
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Class Function name (format) Functions Page| Result
Position vari- |Zone2 Checks whether position 1 is within the space (cylinder) created by | 408 | Numeric
ables (<Position 1>,<Position 2>,<Position 3> |the position 2 and position 3 points. value

<Numeric value1>, <Numeric value2>, Outside the range=0, Within the range=1

<Numeric value3>,<Position 4>) Only the X, Y, and Z coordinate values are considered; the A, B, and

C posture data is ignored.

Zone3 Checks whether position 1 is within the space (cube) created by four | 409 | Numeric

(<Position 1>,<Position 2>,<Position positions (position 2, position 3, position 4) and three values (integer value

3>,<Position 4> 1, integer 2, integer 3).

<Numeric value1>, <Numeric value2>, Outside the range=0, Within the range=1

<Numeric value3>) Only the X, Y, and Z coordinate values are considered; the A, B, and

C posture data is ignored.

PosCq(<Position>) Checks whether <position> is within the movement range. 394 | Numeric
value

PosMid Calculates the middle position between <position 1> and <position | 395 | Position

(<Position1>,<Position2>, 2>,

<Numeric value1>, <Numeric value2>)

CalArc Returns information of an arc created from <position 1>, <position | 379 | Numeric

(<Position 1>,<Position 2>,<Position 3> (2>, and <position 3>. value

<Numeric value1>, <Numeric value2>,

<Numeric value3>,<Position 4>)

Setdnt Sets values in joint variables. 401 Joint

(<J1 axis>,<J2 axis>,<J3 axis>,<J4 axis>

<J5 axis>,<J6 axis>,<J7 axis>,<J8 axis>)

SetPos Sets values in position variables. 402 | Position

(<X axis>,<Y axis>,<Z axis>,<A axis>

<B axis>,<C axis>,<L1 axis>,<L2 axis>)
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4 .8 List of Command

A list of pages with description of each command is shown below. They are listed in the order of presumed

usage frequency.

(1) Command related to movement control

Command Explanation Page
Mov (Move) Joint interpolation 236
Mvs (Move S) Linear interpolation 246
Mvr (Move R) Circular interpolation 240
Mvr2 (Move R 2) Circular interpolation 2 242
Mvr3 (Move R 3) Circular interpolation 3 244
Mvc (Move C) Circular interpolation 239
Mva (Move Arch) Arch motion interpolation 237
MvSpl (Move Spline) Spline interpolation 249
Mxt (Move External) Optimum acceleration/deceleration rate specification 254
Mv Tune (Move Tune) Specification of the moving characteristics mode 252
Ovrd (Override) Overall speed specification 261
Spd (Speed) Speed specification during linear or circular interpolation move- 277

ment
JOvrd (J Override) Speed specification during joint interpolation movement 232
Cnt (Continuous) Continuous path mode specification 186
Accel (Accelerate) Acceleration/deceleration rate specification 165
ColChk (Col Check) Collision detection function 189
CavChk On (CavChk On) Interference avoidance function 175
Cmp Jnt (Compliance Joint) Specification of compliance in the JOINT coordinate system 178
Cmp Pos (Compliance Posture) Specification of compliance in the XYZ coordinate system 180
Cmp Tool (Compliance Tool) Specification of compliance in the Tool coordinate system 182
Cmp Off (Compliance OFF) Compliance setting invalid 184
CmpG (Compliance Gain) Compliance gain specification 185
Oadl (Optimal Acceleration) Sets the optimum acceleration/deceleration 255
Loadset (Load Set) Hand's optional condition specification 235
Prec (Precision) High accuracy mode specification 263
Torqg (Torque) Torque specification of each axis 282
JRC (Joint Roll Change) Enables multiple rotation of the tip axis 233
Fine (Fine) Robot's positioning range specification 220
Fine J (Fine Joint) Robot's positioning range specification by joint interpolation 221
Fine P (Fine Pause) Robot's positioning range specification by distance in a straight 222
line
Servo (Servo) Servo motor power ON/OFF 273
Wth (With) Addition instruction of movement instruction 285
Wthlf (With If) Additional conditional instruction of movement instruction 286
EMvs (E Move S) Ex-T control linear interpolation 216
EMvc (E Move C) Ex-T control circular interpolation 208
EMvr (E Move R) Ex-T control circular arc interpolation 210
EMvr2 (E Move R 2) Ex-T control circular arc interpolation 2 212
EMvr3 (E Move R 3) Ex-T control circular arc interpolation 3 214
(2) Command related to program control

Command Explanation Page
Rem (Remarks) Comment(") 267
If...Then...Else...Endlf (If Then Else) Conditional branching 230

4-159 List of Command




4MELFA-BASIC V

)

Command Explanation Page
Select Case (Select Case) Enables multiple branching 271
GoTo (Go To) Jump 227
GoSub (Return)(Go Subroutine) Subroutine jump 226
Reset Err (Reset Error) Resets an error (use of default is not allowed) 268
CallP (Call P) Program call 172
FPrm (FPRM) Program call argument definition 224
Dly (Delay) Timer 207
HIt (Halt) Suspends a program 227
End (End) End a program 218
On ... GoSub (ON Go Subroutine) Subroutine jump according to the value 258
On ... GoTo (On Go To) Jump according to the value 259
For - Next (For-next) Repeat 223
While-WEnd (While End) Conditional repeat 284
Open (Open) Opens a file or communication line 260
Print (Print) Outputs data 264
Input (Input) Inputs data 231
Close (Close) Closes a file or communication line 176
ColChk (Col Check) Enables or disables the collision detection function 189
On Com GoSub (ON Communication Go Subrou- Communication interrupt subroutine jump 257
tine)
Com On/Com Off/Com Stop (Communication ON/ Allows/prohibits/stops communication interrupts 193
OFF/Stop)
HOpen / HClose (Hand Open/Hand Close) Hand's open/close 228
Error (error) User error 219
Skip (Skip) Skip while moving 276
Wait (Wait) Waiting for conditions 283
Clr (Clear) Signal clear 177
Definition commands

Command Explanation Page
Dim (Dim) Array variable declaration 206
Def PIt (Define pallet) Pallet declaration 203
Plt (Pallet) Pallet position calculation 262
Def Act (Define act) Interrupt definition 194
Act (Act) Starts or ends interrupt monitoring 167
Def Arch (Define arch) Definition of arch shape for arch motion 197
Def Jnt (Define Joint) Joint type position variable definition 202
Def Pos (Define Position) XYZ type position variable definition 205
Def Inte/Def Long/Def Float/Def Double (Define Integer or real number variable definition 200
Integer/Long/Float/Double)
Def Char (Define Character) Character variable definition 198
Def 10 (Define 10) Signal variable definition 201
Def FN (Define function) User function definition 199
Title (Title) Program title setting 280
Base (Base) Robot base position setting 169
Tool(Tool) Tool length setting 281
SetCalFrm (Set Calibration Frame) Coordinate system setting used for frame transformation 274
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(4)

®)

Multi-task related

Command Explanation Page
XLoad (X Load) Loads a program to another task slot 288
XRun (X Run) Execute the program in another task slot 290
XStp (X Stop) Stop the program in another task slot 291
XRst (X Reset) Resets the program in another task slot being suspended 289
XClIr (X Clear) Cancels the loading of the program from the specified task slot 287
GetM (Get Mechanism) Obtains mechanical control right 225
RelM (Release Mechanism) Releases mechanical control right 266
Priority (Priority) Changes the task slot priority 265
Reset Err (Reset Error) Resets an error (use of default is not allowed) 268
Others

Command Explanation Page
ChrSrch (Character search) Searches the character string out of the character array. 174

Get Pos (Get Position)

Reserved.
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4.9 Operators

The value's real number or integer type do not need to be declared. Instead, the type may be forcibly con-

verted according to the operation type. (Refer to Table 4-12.) The operation result data type is as follows
according to the combination of the left argument and right argument data types.

Example) Left argument Operation Rightargument Operation results
15 AND 256 15
(Numeric value type) (Numeric value type) (Numeric value type)
P1 z M1 P2
(Position type) (Numeric value type) (Position type)
M1 * P1

(Numeric value type)

(Posita type)

Table 4-12:Table of data conversions according to operations

Description error

Left argument type
Left argument . -
Operation . Numeric value » .
type Character string Position Joint
Integer Real number
Substitution= Character string - - - -
Character |Addition + Character string - - - -
string Comparison (Compari- Integer - - - -
son operators)

Addition + - Integer Real number - -

Subtract - - Integer Real number - -

Multiplication * - Integer Real number - -

Division / - Integer Real number - -

Integer division \ - Integer Integer - -

Integer Remainder MOD - Integer Integer - -

Exponent A - Integer Real number - -

Substitution = - Integer Integer - -

Comparison (Compari- - Integer Integer - -

son operators)

Logic (Logic operators) - Integer Integer - -

Addition + - Real number | Real number - -

Subtract - - Real number | Real number - -

Multiplication * - Real number | Real number - -

Division / - Real number | Real number - -

Integer division \ - Integer Integer - -

Real number |Remainder MOD - Integer Integer - -

Exponent # - Real number | Real number - -

Substitution = - Integer Real number - -

Comparison (Compari- - Integer Integer - -

son operators)

Logic (Logic operators) - Integer Integer - -

Addition + - - - Position -

Subtract - - - - Position -

Multiplication * - Position Position Position -

Division / - Position Position Position -

Integer division \ - - - - -

Remainder MOD - - - - -

Position Exponent # - - - - -

Substitution = - - - Position -

Comparison (Compari- - - - - -

son operators)

Logic (Logic operators) - - - - -

Addition + - - - - Joint

Subtract - - - - - Joint

Multiplication * - Joint Joint - -

Division / - Joint Joint - -

Integer division \ - - - - -

Remainder MOD - - - - -

Joint Exponent # - - - - -

Substitution = - - - - Joint

Comparison (Compari- - - - - -

son operators)

Logic (Logic operators) - - - - -
Rightargument |eversal - - Integer Integer Position Joint
only (Single Negate NOT - Integer Integer - -
arugument)

Reversal: Sign reversal, Negate: Logical negate, Substitute: Substitute operation, Remainder: Remainder
operation, Comparison: Comparison operation, Logic: Logical Operation (excluding logical negate).
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[Caution]

*The operation of the section described with a "-" is not defined.

*The results of the integer and the integer multiplication/division is an integer type for multiplication, and a
real number type for division.

«If the right argument is a 0 divisor (divide by 0), an operation will not be possible.

*During exponential operation, remainder operation or logical operation (including negate), all real numbers
will be forcibly converted into integers (rounded off), and operated.

4.10 Priority level of operations

In the event there are many operators within an expression being calculated, the order of operations is as
shown in Table 4-13.

Table 4-13:Priority level of operations

Operations, (operators) Type of operation Priority level

1) Operations inside parentheses () High
2) Functions Functions :
3) Exponents Numeric value operation
4) Single argument operator (+, -) Numeric value operation
5)* |/ Numeric value operation
6)\ Numeric value operation
7)MOD Numeric value operation
8)+ - Numeric value operation
9)<< >> Logic operation
10) Comparison operator Comparison operation

(5,<>,><,<,<=,=<,>=,=>)
11)Not Logic operation
12)And Logic operation
13)0r Logic operation :
14)Xor Logic operation Low

4.11 Depth of program's control structure

When creating a program, the depth of the control structure must be considered.

When using the commands in the Table 4-14, the program's level of control structure becomes one level
deeper. Each command has a limit to the depth of the control structure. Exceeding these limits will cause an
error.

Table 4-14:Limit to control structure depth

No. of levels Applicable commands
User stack in program 16 levels Repeated controls (For-Next,While-WEnd)
8 levels Function calling (CallP)
800 levels max. Subroutine calling (GoSub)
The number decreases by usage frequency of For-Next, While-WEnd, and CallP
instructions.

4 .12 Reserved words

Reserved words are those that are already used for the system.
A name that is the same as one of the reserved words cannot be used in the program.
Instructions, functions, and system status variables, etc. are considered reserved words.
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4.13 Detailed explanation of command words

4.13.1 How to read the described items
[Function] : Indicates the command word functions.
[Format] : Indicates how to input the command word argument.
The argument is shown in <>.
[ 1indicates that the argument can be omitted.
[] indicates that a space is required.

[Terminology] : Indicates the meaning and range, etc. of the argument.
[Reference Program] : Indicates a program example.

[Explanation] : Indicates detailed functions and cautions, etc.

[The available robot type] . Indicates the available robot type.

[Related parameter] : Indicates the related parameter.

[Related system variables] : Indicates the related system variables.

[Related instructions] : Indicates the related instructions.

4.13.2 Explanation of each command word
Each instruction is explained below in alphabetical order.
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Accel (Accelerate)

[Function]
Designate the robot's acceleration and deceleration speeds as a percentage (%).
It is valid during optimum acceleration/deceleration.

* The acceleration/deceleration time during optimum acceleration/deceleration refers to the optimum time
calculated when using an Oadl instruction, which takes account of the value of the M_SetAd| variable.

[Format]

Accel[] [<Acceleration rate>] [, <Deceleration rate>]
,[<Acceleration rate when moving upward>], [<Deceleration rate when moving upward>]
,[<Acceleration rate when moving downward>], [<Deceleration rate when moving downward>]

[Terminology]

<Acceleration/Deceleration>
110 100(%). Designate the acceleration/deceleration to reach the maximum speed from
speed 0 as apercentage. This can be described as aconstantorvariable. Adefaultvalue
of 100 is set if the argument is omitted. A value of 100 corresponds to the maximum rate
of acceleration/deceleration. Unit:%

<Acceleration/Deceleration rate when moving upward>
Specify the acceleration/deceleration rate when moving upward in an arch motion due
to the Mva instruction.
Adefaultvalue of 100is setifthe argumentis omitted. Itis possible to specify the argument
either by a constant or variable.

<Acceleration/Deceleration rate when moving downward>
Specifythe acceleration/deceleration rate when movingdownwardinanarch motiondue
to the Mva instruction.
Adefaultvalue of 100is setifthe argumentis omitted. Itis possible to specify the argument
either by a constant or variable.

[Reference Program]

1 Accel 50,100 ' Heavy load designation (when acceleration/deceleration is 0.2 sec-
onds, the acceleration will be 0.4, and the deceleration will be 0.2 sec-
onds).

2 Mov P1

3 Accel 100,100 ' Standard load designation.

4 Mov P2

5 Def Arch 1,10,10,25,25,1,0,0

6 Accel 100,100,20,20,20,20 ' Specify the override value to 20 when moving upward or downward due
to the Mva instruction.

7 Mva P3,1
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[Explanation]

(1) The maximum acceleration/deceleration is determined according to the robot being used. Set the corre-
sponding percentage(%). The system default value is 100,100.

(2) The acceleration percentage changed with this command is reset to the system default value when the
program is reset or the End statement executed.

(3) Although it is possible to describe the acceleration/deceleration time to more than 100%, some models
internally set its upper limit to 100%. If the acceleration/deceleration time is set to more than 100%, it
may affect the lifespan of the machine. In addition, speed-over errors and overload errors may tend to
occur. Therefore, be extra careful when you are setting it to more than 100%.

(4) The smooth operation when Cnt is valid will have a different locus according to the acceleration speed or
operation speed. To move smoothly at a constant speed, set the acceleration and deceleration to the
same value. Cnt is invalid in the default state.

(5) It is also valid during optimum acceleration/deceleration control (Oadl On).

[Related instructions]
Oadl (Optimal Acceleration), Loadset (Load Set)

[Related system variables]
M_Acl/M_DAcl/M_NAcl/M_NDAcI/M_AcISts

[Related parameter]
JADL
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Act (Act

[Function]

This instruction specifies whether to allow or prohibit interrupt processing caused by signals, etc. during

operation.

[Format]

Act[]<Priority No.> = <1/0/-1>

[Terminology]

0: Either enables or disables the entire interrupt.

1 - 8: Designate the priority No. for the interrupt defined in the Def Act statement.
When entering the priority No., always leave a space (character) after the Act command.
If described as Act1, it will be a variable name declaration statement.

1: Allows interrupts

0:Prohibits interrupts.

-1: If the <Priority No.> is 1 to 8, the interrupt in progress is canceled.

And interrupt monitoring function is stopped.

<Priority No.>

<1/0/-1>

[Reference Program]

(1) When the input signal 1 turns on (set to 1) while moving from P1 to P2, it loops until that signal is set to 0.
1 Def Act 1,M_In(1)=1 GoSub *INTR " Assign input signal 1 to the interrupt 1 condition
2 Mov P1
3 Act 1=1
4 Mov P2
5Act 1=0

' Enable interrupt 1.

' Disable interrupt 1.

10 *INTR '
11 IF M_In(1)=1 GoTo 110 ' Loops until the M_In(1) signal becomes 0.
12 Return 0 '

(2) When the input signal 1 turns on (set to 1)while moving from P1 to P2, Operation is interrupted and the

output signal 10 turns on.
1 Def Act 1,M_In(1)=1 GoSub *INTR

'Assign input signal 1 to the interrupt 1 condition

2 Mov P1

3 Act 1=1 ' Enable interrupt 1.

4 Mov P2

10 *INTR

11 Act 1=0 ' Disable interrupt 1.

12 M_Out(10)=1 ' Turn on the output signal 10

13 Return 1 ' Returns to the next step which interrupted

(3) When the input signal 1 turns on (set to 1)while moving from P1 to P2, Operation is interrupted and wait
until the signal 0 turns on then return to the first step of the program.
1 *Start

11 Def Act1, M_In(1)=1 Goto *INTR2 'Assign input signal 1 to the interrupt 1 condition

12 Mpv P1
13 Act 1=1
14 Mov P1

' Enable interrupt 1.

21 *INTR2
22 Act 1=0
23 *Loop

' Disable interrupt 1.
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24 If M_In(1) <> 0 Then Goto *Loop

25 Act 1=-1 ' The interrupt in progress is canceled. And interrupt moni-
toring function is stopped.

26 Goto *Start

[Explanation]

(1) When the program starts, the status of <Priority No.> 0 is "enabled.”" When <Priority No.> 0 is "disabled,"
even if <Priority No.> 1 to 8 are set to "enabled," no interrupt will be enabled.

(2) The statuses of <Priority No.> 1 to 8 are all "disabled" when the program starts.

(3) An interrupt will occur only when all of the following conditions have been satisfied:

*<Priority No.> 0 is set to "enabled."
*The status of the Def Act statement has been defined.
*When the <Priority No.> designated by Def Act is made valid by an Act statement.

(4) The return from an interrupt process should be done by describing either RETURN 0 or RETURN 1. How-
ever when returning from interruption processing to the next step by RETURN1, execute the statement to
disable the interrupt. When that is not so, if interruption conditions have been satisfied, because interrup-
tion processing will be executed again and it will return to the next step, the step may be skipped.

(5) Even if the robot is in the middle of interpolation, an interrupt defined by a Def Act statement will be exe-
cuted.

(6) During an interrupt process, that <Priority No.> will be executed with the status as "disable".

(7) A communications interrupt (COM) has a higher priority than an interrupt defined by a Def Act statement.

(8) The relationship of priority rankings is as shown below:

COM > Act > Wthif (Wth)
(9) The error L3110 will occur when Act 0=-1.
(10) To specify -1, software version R5d/S5d or later is required.

[Related instructions]
Def Act (Define act), Return (Return)
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Base (Base)

[Function]

Changes (relocation and rotation) can be made to the world coordinate system which is the basis for the
control of the robot's current position. There are two alternative methods to achieve this. One is to directly
specify base conversion data and the other, to specify a predefined work coordinate system number. This
function has significant influences on teaching data for and jog operation of the robot. Read instructions
given in "4.5Coordinate system description of the robot" and proceed with care.

[Format]

Base[]<Base conversion data>

Base[]<Base coordinate number> ’ Specifying base conversion data indirectly by a base

" Specifying base conversion data directly

coordinate number (work coordinate system number).

[Terminology]
<Base conversion data>

<Base coordinate number>

[Reference Program]
Specify by base conversion data

1 Base (50,100,0,0,0,90)

2 Mvs P1
3 Base P2

4 Mvs P1
5Base 0

Base conversion data is specified with a position constant or a position vari-
able.

Values to be specified (coordinate values) represent position data for the
originpointofthe base coordinate systemas viewed fromaworld coordinate
system which is newly furnished.
Thesystem'sinitialvalueorvalue setintheparameterconcerned (workcoor-
dinate system) is designated as base conversion data.

This valueis aconstantin numerical form oravariable whichis chosen from
0 through 8.

0: P_NBase (system's initial value) is specified.
(BecauseP_NBase=(0,0,0,0,0,0),thisvalueclearsbaseconversion
settings.)

1 - 8:Each value corresponds to parameter/work coordinate system

(WK1CORD~WKB8CORD).
Note) When a real number or a double-precision real number is specified,
the fractional portion is round down.

" A new world coordinate system is defined by conversion data in the

form of a constant.

'A move to P1 is made in the new world coordinate system.

" A new world coordinate system is defined by conversion data in the

form of a constant.

" move to P1 is made in the new world coordinate system.

' World coordinate system is returned to an initial value.
(P_NBase(EVsystem's initial value)is set for base conversion data)

Specify by the base coordinates number

1 Base 1

2 Mvs P1
3 Base 2

4 Mvs P1
5Base 0

" Work coordinate system 1 (parameter: WK1CORD) is defined as a new
world coordinate system.

'A move to P1 is made in the new world coordinate system.

"Work coordinate system 2 (parameter: WK2CORD) is defined as a new
world coordinate system.

'A move to P1 is made in the new world coordinate system.

' World coordinate system is returned to an initial value.
(P_NBase(EVsystem's initial value)is set for base conversion data)
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[Explanation]

(1) Values subject to base conversion (coordinate values) represent position data for the origin point of the
base coordinate system as viewed from a world coordinate system which is newly defined. Therefore,
when you use the robot's current position to specify base conversion data with coordinate values defined
by a Fram function or the like, do so by inversely converting the coordinate values [for example, Base
Inv(P1)]. [for example, Base Inv(P1)].

Note that when you specify a work coordinate system number, the above inverse conversion is accom-
plished automatically in an internal process.

Elements X, Y and Z of position data indicate the amount of translation from the origin point of the world
coordinate system to that of the base coordinate system. Also, elements A, B and C indicate how much
the base coordinate system is tilted relative to the robot's coordinate system.

XDistance to move parallel to X axis

) Distance to move parallel to Y axis
YA Distance to move parallel to Z axis
A Angle to turn toward the X axis
B............ Angle to turn toward the Y axis
| OTU Angle to turn toward the Z axis

Elements A, B, and C are set to take a clockwise move as a forward rotation looking at the plus side from
the origin point of the world coordinate system.

(2) The contents of the structural flag have no meaning.

(3) Base coordinate system which has been changed by this command is saved in parameter MEXBS and
retained after controller power-off, too.

(4) Performing a base conversion changes the robot's current position to values that refer to the newly
established world coordinate system or work coordinate system. The target position specified by the
movement command will also be treated as a position in the newly established world coordinate system
or work coordinate system.

(5) You should note that the base conversion data differs in the valid axial elements depending on the
robot's type (structure of the robot arm). Refer to Page 439, "5.6 Standard Tool Coordinates".
Also, refer to the following sections for more information relative to this command.
Page 143, "4.5.1 About the robot's coordinate system"
Page 144, "4.5.2 About base conversion".

(6) The system's default value for this data is P_NBase=(0,0,0,0,0,0) (0,0).

World coordinate system: Xw, Yw, Zw
Base coordinate system: Xb, Yb, Zb

w 90

Fig.4-12:Conceptual diagram of the base coordinate system
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Zw1

New world coordinate 1
(Work coordinate 1)

Xw1

Yw2 | New world coordinate 2

(Work coordinate 2)

Xw2

—

Current world coordinate (=Base coordinate) X
- AW

Fig.4-13:Base conversion with a work coordinate system number being specified

&CAUTI ON Performing a base conversion changes the robot's current position to values that
refer to the newly established world coordinate system or work coordinate system.
The target position specified by the movement command will also be treated as a
position in the newly established world coordinate system or work coordinate sys-
tem.

As a result, data taught till then may become unusable as it is. The coordinate
system when taught needs to be the same as the newly established coordinate
system.

If they do not match, the robot can stray to unexpected positions, possibly result-
ing in property damage or personal injury.

When using the base conversion function, be sure to maintain positive control
over relation between the base coordinate system subject to conversion and the
position which the robot is taught to take so that a proper robot operation and an
effective use of the base conversion function are insured.

[Related parameter]
MEXBS,WKnCORD ("n"is 1 to 8), MEXBSNO

[Related system variables]
M_BsNo, P_Base/P_NBase, P_WkCord

4-171 Detailed explanation of command words



4MELFA-BASIC V

CallP (Call P)

[Function]
This instruction executes the specified program (by calling the program in a manner similar to using GoSub
to call a subroutine). The execution returns to the main program when the End instruction or the final step in

the sub program is reached.

[Format]

CallP[] "<Program name> " [, <Argument> [, <Argument>

[Terminology]
<Program name> Designate the program name with a character string constantor character string variable.

For the standards for program names, please refer to Page 129, "(1) Program name".
<Argument> Designate the variable to be transferred to the program when the program is called. Up
to 16 variables can be transferred.

[Reference Program]
(1) When passing the argument to the program to call.
Main program
1 M1=0
2 CallP "10" ,M1,P1,P2
3 M1=1
4 CallP "10" ,M1,P1,P2

10 CallP "10", M2,P3,P4
15 End

Sub program side

1 FPrm M01, P01,P02

2 1f M01<>0 Then GoTo *LBL1

3 Mov P01

4 *LBL1

5 Mvs P02

6 End 'Return to the main program at this point.

* When step 2 and 4 of the main program are executed, M1, P1 and P2 are set in MO1, P01 and P02 of
the sub program, respectively. When step 10 of the main program is executed, M2, P3 and P4 are set in
MO1, P01 and P02 of the sub program, respectively.

(2) When not passing the argument to the program to call.
Main program

1 Mov P1

2 CallP "20"

3 Mov P2

4 CallP "20"

5 End

"200" sub program side
201 Mov P1 'P1 of the sub program differs from P1 of the main program.
202 Mvs P002
203 M_Out(17)=1
204 End 'Return to the main program at this point.
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[Explanation]

(1) A program (sub program) called by the CallP instruction will return to the parent program (main pro-
gram) when the End instruction (equivalent to the Return instruction of GoSub) is reached. If there is no
End instruction, the execution is returned to the main program when the final step of the sub program is
reached.

(2) If arguments need to be passed to the sub program, they should be defined using the FPrm instruction
at the beginning of the sub program.

(3) If the type or the number of arguments passed to the sub program is different from those defined (by the
FPrm instruction) in the sub program, an error occurs at execution.

(4) If a program is reset, the control returns to the beginning of the top main program.

(5) Definition statements (Def Act, Def FN, Def PIt, and Dim instructions) executed in the main program are
invalid in a program called by the CallP instruction. They become valid when the control is returned to
the main program from the program called by the CallP instruction again.

(6) Tool data is valid in a sub program. Values of Accel, Spd, Ovrd, and JOvrd are invalid. The mode of Oadl
is valid.

(7) Another sub program can be executed by calling CallP in a sub program. However, a main program or a
program that is currently being executed in another task slot cannot be called. In addition, own program
cannot be called, either.

(8) Eight levels (in a hierarchy) of sub programs can be executed by calling CallP in the first main program.

(9) Variable values may be passed from a main program to a sub program using arguments, however, it is
not possible to pass the processing result of a sub program to a main program by assigning it in an argu-
ment. To use the processing result of a sub program in a main program, pass the values using external
variables.

[Related instructions]
FPrm (FPRM)
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ChrSrch (Character search)

[Function]
Searches the character string out of the character array.

[Format]

ChrSrch[]<Character string array variable>,<Character string>,<Search result storage destination>

[Terminology]
<Character string array variable>  Specify the character string array to be searched.
<Character string> Specify the character string to be searched.
<Search result storage destination> The number of the element for which the character stringto be searched
is found is set.

[Reference Program]
1 Dim C1$(10)
2 C1$(1)="ABCDEFG"

3 C1$(2)="MELFA"
4 C1$(3)="BCDF"
5 C1$(4)="ABD"

6 C1$(5)="XYZ"

7 C1$(6)="MELFA"
8 C1$(7)="CDF"

9 C1$(8)="ROBOT"

10 C1$(9)="FFF"

11 C1$(10)="BCD"

12 ChrSrch C1$(1), "ROBOT", M1 '8 is setin M1.
13 ChrSrch C1$(1), "MELFA", M2 '2is set in M2.

[Explanation]

(1) The specified character string is searched from the character string array variables, and the element
number of the completely matched character string array is set in <search result storage destination>.
Partially matched character strings are not searched.

Even if ChrSrch C1$(1), "ROBQO", M1 are described in the above statement example, the matched
character string is not searched.

(2) If the character string to be searched is not found, 0 is set in <search result storage destination>.

(3) Character string search is performed sequentially beginning with element number 1, and the element
number found first is set.

Even if ChrSrch C1$(3), "MELFA", M2 are described in the above statement example, 2 is set in M2.
(The same character string is set in C1$(2) and C1$(6).)

(4) The <character string array variable> that can be searched is the one-dimensional array only. If a two-

dimensional or higher array is specified as a variable, an error will occur at the time of execution.
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CavChk On (CavChk On)

[Function]
Activates the stop function of the interference avoidance function.
This function is only available for certain models. For details, refer to Page 489, "5.24 Interference avoid-
ance function (CR750-Q/CR751-Q series controller)".

[Format]

CavChk[]<On/Off>[,<Robot CPU No>[,NOErr]]

[Terminology]

<On/Off> On: Activates the stop function of the interference avoidance function.
Off: Deactivates the stop function of the interference avoidance function.

<Robot CPU No.> SpecifiesthetargetrobotCPUfortheactivation/deactivationoftheinterferenceavoidance.
When this argument is omitted or 0 is specified, all connected robots are the target.
Specify as a value 0 to 3, constant, or variable.

NOErr Disables the interference prediction alarm.
An alarm (L4931) would occur if this argument is omitted.

[Reference Program]
Refer to Page 507, "5.24.9 Sample programs".

[Explanation]

(1) This command activates the stop function of the interference avoidance function. The parameter: CAV
setting determines the initial status of the interference avoidance function.
Activating the interference avoidance function while the function is set disabled by the parameter: CAV
will cause an alarm (L4930).

(2) If the robot CPU number is omitted, interference avoidance operation is performed for the avoidance-
function-enabled CPUs only.

(3) Specifying the robot CPU number of the robot CPU where the interference avoidance function is set dis-
abled will cause an alarm (L4930).

(4) Use the LoadSet command to specify hand and workpiece models.

(5) The interference avoidance function cannot be activated during tracking. (Alarm (L4936) would occur.)
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Close (Close)

[Function]
Closes the designated file.(including communication lines)

[Format]

Close[] [[#]<File No.>[, [[#]<File No.> ...]]]

[Terminology]
<File No.> Specify the number of the file to be closed (1 to 8). Only a numerical constant is allowed.
If this argument is omitted, all open files are closed.

[Reference Program]
1 Open "COM1:" AS #1 '"Open "COM1:" as file No. 1.
2 Print #1,M1

10 Input #1,M2
11 Close #1 ' Close file No. 1, "COM1:".

20 Close ' Close all open files.

[Explanation]
(1) This instruction closes files (including communication lines) opened by the Open instruction. Data
remaining in the buffer is flushed.
The data left in the buffer will be processed as follows when the file is closed:
Table 4-15:Processing of each buffer when the file is closed

Buffer types Processing when the file is closed

Communication line reception buffer The contents of the buffer are destroyed

Communication line transmission buffer | (No data remains in the transmission buffer since the data in the transmission buffer
is sent immediately by executing the Print instruction.)

File load buffer The contents of the buffer are destroyed.
File unload buffer The contents of the buffer are written into the file, and then the file is closed.

(2) Executing an End statement will also close a file.
(3) If the file number is omitted, all files will be closed.

[Related instructions]
Open (Open), Print (Print), Input (Input)
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Clir (Clear)

[Function]
This instruction clears general-purpose output signals, local numerical variables in a program, and numeri-

cal external variables.

[Format]

Clrf]<Type>

[Terminology]
<Type> It is possible to specify either a constant or a variable.

0 : All steps 1 to 3 below are executed.

1 : The general-purpose output signal is cleared based on the output reset pattern.
The output reset pattern is designated with parameters ORSTO to ORST224.

Refer to Page 454, "5.14 About the output signal reset pattern”.

(0: OFF, 1: ON, *: Hold )

2:Alllocalnumericvariablesand numericarray variables usedinthe programare cleared
to zero

3 : Clears all external numerical variables (External system variables and user-defined
external variables)and externalnumerical array variables, settingthemto 0. External
position variables are not cleared.

[Reference Program]
(1) The general-purpose output signal is output based on the output reset pattern.

1CIr1

(2) The local numeric variables and numeric array variables in the program are cleared to 0.
1 Dim MA(10)
2 Def Inte IVAL
3CIr2 ' Clears MA(1) through MA(10), IVAL and local numeric variables in the program to 0.

(3) All external numeric array variables and external numeric array variables are cleared to 0
1CIr3

(4) (1) though (3) above are performed simultaneously.
1CIr0

[Related parameter]
ORSTO to ORST224

[Related system variables]
M_In/M_Inb/M_In8/M_Inw/M_In16, M_Out/M_Outb/M_Out8/M_Outw/M_Out16
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Cmp Jnt (Compliance Joint)

[Function]
Start the soft control mode (compliance mode) of the specified axis in the JOINT coordinates system.
Note) The available robot type is limited. Refer to "[Available robot type]".

[Format]

Cmp[]JNT, <Axis designation>

[Terminology]
<Axis designation> Specify the axis to be controlled in a pliable manner with the bit pattern.
1: Enable, 0: Disable &B00000000
This corresponds to axis 87654321.

[Reference Program]
1 Mov P1
2 CmpG 0.0,0.0,1.0,1.0,,,, ' Set softness.
3 Cmp Jnt,&B11 'The J1 and J2 axes are put in the state where they are controlled in a
pliable manner.
4 Mov P2
5 HOpen 1
6 Mov P1
7 Cmp Off ' Return to normal state.

[Explanation]

(1) It is possible to control each of the robot's axes in the joint coordinate system in a pliable manner. For
example, if using a horizontal multi-joint robot to insert pins in a workpiece by moving the robot's hand
up and down, it is possible to insert the pins more smoothly by employing pliable control of the J1 and J2
axes (see the statement example above).

(2) The degree of compliance can be specified by the CmpG instruction, which sets the spring constant. If
the robot is of the RH-F series, specify 0.0 for the horizontal axes J1 and J2 to make the robot behave
equivalently to a servo free system (the spring constant is zero). (Note that the vertical axes cannot be
made to behave equivalently to a servo free system even if 0.0 is set for them. Also, be careful not to let
these axes reach a position beyond the movement limit or where the amount of diversion becomes too
large.) Note that "(4)" and "(5)" below do not function if this servo-free equivalent behavior is in use.

(3) The soft state is maintained even after the robot program execution is stopped. To cancel the soft status,
execute the "Cmp Off" command or turn Off the power.

(4) When pressing in the soft state, the robot cannot move to positions that exceed the operation limit of
each joint axis.

(5) If the amount of difference between the original target position and the actual robot position becomes
greater than 200 mm by pushing the hand, etc., the robot will not move any further and the operation
shifts to the next step of the program.

(6) It is not possible to use Cmp Jnt, POS, and Tool at the same time. In other words, an error occurs if the
Cmp Pos or Cmp Tool instruction is executed while the Cmp Jnt instruction is being performed. Cancel
the Cmp Jnt instruction once using the Cmp Off instruction to execute these instructions.

(7) Be aware that the position of the robot may change if the servo status is switched on while this instruc-
tion is active.

(8) It is possible to perform jog operations while the robot is in compliance mode. However, the setting of the
compliance mode cannot be canceled by the T/B; in order to do so, execute this instruction in a program
or execute it directly via the program edit screen of the T/B.

(9) To change the axis specification, cancel the compliance mode with the Cmp Off instruction first, and then
execute the Cmp Jnt instruction again.

(10) The compliance mode is valid only for the robot arm axes. It is not valid for additional axes, even if
specified.

(11) If a positioning completion condition is specified using the Fine instruction while the compliance mode is
activated, depending on the operation the robot may be unable to reach the positioning completion
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pulse of the target position, and will wait indefinitely for the completion of the operation instruction. As a
result, the program execution comes to a halt. Do not use the compliance mode and the Fine instruction
at the same time.

(12) While operation is performed in the compliance mode of the joint coordinate system, if the Excessive

error 1 (HO96n) occurs, increase the set value of parameter CMPJCLL to suppress the error.
(Setting range: 1 to 10)

Gradually increase the set value of this parameter until no Excessive error 1 occurs.
To use this function, the controller software version R4b/S4b or later is required.

&CAUTI ON The compliance mode is in effect continuously until the Cmp Off instruction is exe-
cuted, or the power is turned off.

&CAUTI ON To execute a jog operation after setting the compliance mode with the Cmp Jnt
instruction, use the JOINT jog mode.
If any other jog mode is used, the robot may operate in a direction different from
the expected moving direction because the directions of the coordinate systems
controlled by the jog operation and the compliance mode differ.

&CAUTl ON When performing the teaching of a position while in the compliance mode, perform
servo OFF first.
Be careful that if teaching operation is performed with Servo ON, the original com-
mand position is taught, instead of the actual robot position. As a result, the robot
may move to a location different from what has been taught.

[Available robot type]
| RH-F series |

[Related system variables]
M_CmpDst

[Related instructions]

Cmp Off (Compliance OFF), CmpG (Compliance Gain), Cmp Pos (Compliance Posture), Cmp Tool
(Compliance Tool)

[Related parameter]
CMPJCLL
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Cmp Pos (Compliance Posture)

[Function]
Start the soft control mode (compliance mode) of the specified axis in the XYZ coordinates system.

[Format]

Cmp[]Pos, <Axis designation>

[Terminology]
<Axis designation> Designate axis to move softly with a bit pattern.
1: Enable, 0 : Disable &B00000000
This corresponds to axis L2L1CBAZYX

[Reference Program]

1 Mov P1 ' Move in front of the part insertion position.

2CmpG0.5,05,1.0,0.5,05,,, ' Set softness

3 Cmp Pos, &B011011 'The X, Y, A, and B axes are put in the state where they are con-
trolled in a pliable manner.

4 Mvs P2 ' Moves to the part insertion position.

5M_Out(10)=1 "Instructs to close the chuck for positioning.

6 Dly 1.0 ' Waits for the completion of chuck closing. (1 sec.)

7 HOpen 1 ' Open the hand.

8 Mvs, -100 ' Retreats 100 mm in the Z direction of the Tool coordinate sys-
tem.

9 Cmp Off ' Return to normal state.

[Explanation]

(1) The robot can be moved softly with the XYZ coordinate system.

For example, when inserting a pin in the vertical direction, if the X, Y, A and B axes are set to soft opera-
tion, the pin can be inserted smoothly.

(2) The degree of softness can be designated with the CmpG command.

(3) The soft state is maintained even after the robot program execution is stopped. To cancel the soft status,
execute the "Cmp Off" command or turn Off the power.

(4) When pressing in the soft state, the robot cannot move to positions that exceed the operation limit of
each joint axis.

(5) The deviation of the command position and actual position can be read with M_CmpDst. The success/

failure of pin insertion can be checked using this variable.

(6) If the amount of difference between the original target position and the actual robot position becomes
greater than 200 mm by pushing the hand, etc., the robot will not move any further and the operation
shifts to the next step of the program.

(7) It is not possible to use Cmp Jnt, POS, and Tool at the same time. In other words, an error occurs if the
Cmp Pos or Cmp Tool instruction is executed while the Cmp Jnt instruction is being performed. Cancel
the Cmp Jnt instruction once using the Cmp Off instruction to execute these instructions.

(8) If the servo turns from Off to On while this command is functioning, the robot position could change.

(9) It is possible to perform jog operations while the robot is in compliance mode. However, the setting of the
compliance mode cannot be canceled by the T/B; in order to do so, execute this instruction in a program
or execute it directly via the program edit screen of the T/B.

(10) To change the axis specification, cancel the compliance mode with the Cmp Off instruction first, and
then execute the Cmp Pos instruction again.

(11) If the robot is operated near a singular point, an alarm may be generated or control may be disabled. Do
not operate the robot near a singular point. If this situation occurs, cancel the compliance mode by exe-
cuting a Cmp Off instruction once with servo Off (or turning Off and then On the power again), keep the
robot away from a singular point, and then make the compliance mode effective again.

(12) The compliance mode is valid only for the robot arm axes. It is not valid for additional axes, even if
specified.

(13) If a positioning completion condition is specified using the Fine instruction while the compliance mode
is activated, depending on the operation the robot may be unable to reach the positioning completion
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pulse of the target position, and will wait indefinitely for the completion of the operation instruction. As a
result, the program execution comes to a halt. Do not use the compliance mode and the Fine instruction

at the same time.

\

Positioning device

Positioning device

+Y
Robot hand .~ T . CMP POS, &B000011
.' P CBAZYX
o 1
AT T T 1
------- H - Soften the control of :
| axis X and Y in the
' | XYZ coordinates |
i | system. |
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+Z
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i

Positioning device

Fig.4-14:The example of compliance mode use

/NCAUTION

/NCAUTION

/MNCAUTION

[Related system variables]
M_CmpDst

[Related instructions]

The compliance mode is in effect continuously until the Cmp Off instruction is
executed, or the power is turned off. Exercise caution when changing the execut-
able program number or operating the jog.

To execute a jog operation after setting the compliance mode with the Cmp Pos
instruction, use the XYZ jog mode.

If any other jog mode is used, the robot may operate in a direction different from
the expected moving direction because the directions of the coordinate systems
controlled by the jog operation and the compliance mode differ.

When performing the teaching of a position while in the compliance mode, per-
form servo OFF first.

Be careful that if teaching operation is performed with Servo ON, the original com-
mand position is taught, instead of the actual robot position. As a result, the robot
may move to a location different from what has been taught.

Cmp Off (Compliance OFF), CmpG (Compliance Gain), Cmp Tool (Compliance Tool), Cmp Jnt (Compliance

Joint)
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Cmp Tool (Compliance Tool)

[Function]
Start the soft control mode (compliance mode) of the specified axis in the Tool coordinates system.

[Format]

Cmp[]Tool, <Axis designation>

[Terminology]
<Axis designation> Designate axis to move softly with a bit pattern.
1:Enable, 0 : Disable  &B00000000
This corresponds to axis L2ZL1CBAZYX

[Reference Program]

1 Mov P1 ' Moves to in front of the part insertion position.

2CmpG0.5,0.5,1.0,05,05,,, ' Set softness.

3 Cmp Tool, &B011011 'The X, Y, A, and B axes are put in the state where they are con-
trolled in a pliable manner.

4 Mvs P2 ' Moves to the part insertion position.

5 M_Out(10)=1 " Instructs to close the chuck for positioning.

6 Dly 1.0 ' Waits for the completion of chuck closing.(1 sec.)

7 HOpen 1 ' Open the hand.

8 Mvs, -100 ' Retreats 100 mm in the Z direction of the Tool coordinate sys-
tem.

9 Cmp Off ' Return to normal state.

[Explanation]

(1) The robot can be moved softly with the tool coordinate system. For the tool coordinate system, please
refer to Page 439, "5.6 Standard Tool Coordinates".

(2) For example, when inserting a pin in the tool coordinate Z axis direction, if the X, Y, A and B axes are set to
soft operation, the pin can be inserted smoothly.

(3) The degree of softness can be designated with the Cmp G command.

(4) The soft state is maintained even after the robot program execution is stopped. To cancel the soft status,
execute the "Cmp Off" command or turn Off the power.

(5) When pressing in the soft state, the robot cannot move to positions that exceed the operation limit of each
joint axis.

(6) The deviation of the command position and actual position can be read with M_CmpDst. The success/fail-
ure of pin insertion can be checked using this variable.

(7) If the amount of difference between the original target position and the actual robot position becomes
greater than 200 mm by pushing the hand, etc., the robot will not move any further and the operation shifts
to the next step of the program.

(8) It is not possible to use Cmp Jnt, POS, and Tool at the same time. In other words, an error occurs if the
Cmp Pos or Cmp Tool instruction is executed while the Cmp Jnt instruction is being performed. Cancel the
Cmp Jnt instruction once using the Cmp Off instruction to execute these instructions.

(9) If the servo turns from Off to On while this command is functioning, the robot position could change.

(10) It is possible to perform jog operations while the robot is in compliance mode. However, the setting of the

compliance mode cannot be canceled by the T/B; in order to do so, execute this instruction in a program
or execute it directly via the program edit screen of the T/B.

(11) To change the axis specification, cancel the compliance mode with the Cmp Off instruction first, and then
execute the Cmp Tool instruction again.

(12) For vertical 5-axis type robot (such as the RV-4FJL), only the X and Z axes can be used for axis specifi-
cation.

(13) If the robot is operated near a singular point, an alarm may be generated or control may be disabled. Do
not operate the robot near a singular point. If this situation occurs, cancel the compliance mode by exe-
cuting a Cmp Off instruction once with servo Off (or turning Off and then On the power again), keep the
robot away from a singular point, and then make the compliance mode effective again.
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(14) The compliance mode is valid only for the robot arm axes. It is not valid for additional axes, even if

specified.

(15) If a positioning completion condition is specified using the Fine instruction while the compliance mode
is activated, depending on the operation the robot may be unable to reach the positioning completion
pulse of the target position, and will wait indefinitely for the completion of the operation instruction. As a
result, the program execution comes to a halt. Do not use the compliance mode and the Fine instruction

at the same time.
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Fig.4-15:The example of using the compliance mode

/NCAUTION

/MNCAUTION

/(MCAUTION

[Related system variables]
M_CmpDst

[Related instructions]

The compliance mode is in effect continuously until the Cmp Off instruction is exe-
cuted, or the power is turned off. Exercise caution when changing the executable

program number or operating the jog.

To execute a jog operation after setting the compliance mode with the Cmp Tool

instruction, use the Tool jog mode.
If any other jog mode is used, the robot may operate in a direction different from
the expected moving direction because the directions of the coordinate systems

controlled by the jog operation and the compliance mode differ.

When performing the teaching of a position while in the compliance mode, per-

form servo Off first.
Be careful that if teaching operation is performed with Servo On, the original com-
mand position is taught, instead of the actual robot position. As a result, the robot

may move to a location different from what has been taught.

Cmp Off (Compliance OFF), CmpG (Compliance Gain), Cmp Pos (Compliance Posture), Cmp Jnt

(Compliance Joint)
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Cmp Off (Compliance OFF)

[Function]
Release the soft control mode (compliance mode).

[Format]

Cmp[]Off

[Reference Program]

1 Mov P1 ' Moves to in front of the part insertion position.

2CmpG0.5,0.5,1.0,05,05,,, ' Set softness.

3 Cmp Tool, &B011011 'The X, Y, A, and B axes are put in the state where they are con-
trolled in a pliable manner.

4 Mvs P2 ' Moves to the part insertion position.

5 M_Out(10)=1 " Instructs to close the chuck for positioning.

6 Dly 1.0 ' Waits for the completion of chuck closing. (1 sec.)

7 HOpen 1 ' Open the hand.

8 Mvs, -100 ' Retreats 100 mm in the Z direction of the Tool coordinate sys-
tem.

9 Cmp Off ' Return to normal state.

[Explanation]
(1) This instruction cancels the compliance mode started by the Cmp Tool, Cmp Pos, or Cmp Jnt instruction.
(2) In order to cancel jog operations in the compliance mode, either execute this instruction in a program or
execute it directly via the program edit screen of the T/B.

[Related instructions]
CmpG (Compliance Gain), Cmp Tool (Compliance Tool), Cmp Pos (Compliance Posture), Cmp Jnt
(Compliance Joint)
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CmpG (Compliance Gain)

[Function]
Specify the softness of robot control.

[Format]
Cmp Pos, Cmp Tool

CmpGJ] [<X axis gain>], [<Y axis gain>], [<Z axis gain>], [<A axis gain>],

[<B axis gain>], [<C axis gain>], ,

Cmp Jnt

CmpQG]] [<J1 axis gain>], [<J2 axis gain>], [<J3 axis gain>], [<J4 axis gain>],

[<J5 axis gain>], [<J6 axis gain>], ,

[Terminology]
<X to C axis gain>
<J1 to J6 axis gain> Specify this argument using a constant.
The softness can be set for each axis.
Value 1.0 indicates the normal status, and the 0.2 is the softest.
If the value is omitted, the current setting value will be applied.

[Reference Program]
1CmpG , ,0.5,,,,, ' This statement selects only the Z-axis. For axes that are omitted, keep the corre-
sponding entries blank and just enter commas.

[Explanation]

(1) The softness can be designated in each axis units.

(2) The soft state will not be entered unless validated with the Cmp Pos or Cmp Tool commands.

(3) A spring-like force will be generated in proportion to the deviation of the command position and actual
position. CmpG designates that spring constant.

(4) The deviation of the command position and actual position can be read with M_CmpDst. The success/
failure of pin insertion can be checked using this variable.

(5) If a small gain is set, and the soft state is entered with the Cmp Pos, Cmp Tool, and Cmp Jnt commands,
the robot position could drop. Set the softness state gradually while checking it.

(6) The softness can be changed halfway when this command executed under the soft control status.

(7) Even if value of less than minimum is set up, the gain is minimum value. Also, two or more decimal posi-
tions can be set for gain values.

Type Cmp Pos, Cmp Tool Cmp Jnt
RH-F series 0.20, 0.20, 0.20, 0.20, 0.20, 0.20 |0.00, 0.00, 0.20, 0.00, 1.00, 1.00
RV-F series 0.01, 0.01, 0.01, 0.01, 0.01, 0.01 | -

(8) The compliance mode is valid only for the robot arm axes. It is not valid for additional axes (J7, J8 or L1,
L2), even if specified.
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Cnt (Continuous)

[Function]
Designates continuous movement control for interpolation. Shortening of the operating time can be per-
formed by carrying out continuous movement.

[Format]

Cnt[] <Continuous movement mode/acceleration/deceleration movement mode>]

[, <Numeric value 1>] [, <Numeric value 2>]

[Terminology]
<1/0> Designate the continuous operation or acceleration/deceleration operation mode.
1 : Continuous movement.
0 : Acceleration/deceleration movement.(default value.)

<Numeric value 1> Specify the maximum proximity distance in mm for starting the next interpolation when

changing to a new path segment.
The default value is the position where the acceleration/deceleration is started.

<Numeric value 2> Specify the maximum proximity distanceinmmforendingthe previousinterpolationwhen

changing to a new path segment.
The default value is the position where the acceleration/deceleration is started.

[Reference Program]
When the maximum neighborhood distance is specified when changing a locus.

1Cnt0 " Invalidate Cnt (Continuous movement).
2 Mvs P1 ' Operate with acceleration/deceleration
3Cnt1 ' Validate Cnt (Continuous movement).
(Operate with continuous movement after this step.)
4 Mvs P2 ' The connection with the next interpolation is continuous movement.
5 Cnt 1,100,200 ' Continuous operation specification at 100 mm on the starting side and at 200
mm on the end side.
6 Mvs P3 ' Continuous operation at a specified distance before and after an interpolation.
7 Cnt 1,300 ' Continuous operation specification at 300 mm on the starting side and at 300
mm on the end side.
8 Mov P4 ' Continuous operation specification at 300 mm on the starting side.
9Cnt0 " Invalidate Cnt (Continuous movement).
10 Mov P5 ' Operate with acceleration/deceleration
Continuous operation is performed at Continuous operation is performed at a distance
a distance shorter than the smaller of | shorter than the smaller of the neighborhood distance
the neighborhood distance (the initial P2 ¥ (200 mm) when moving to P3 and the fulcrum
setting value in the robot controller) T neighborhood point (300 mm) when moving to P4.
when moving to P2 and the fulcrum -
neighborhood point (100 mm) when /
moving to P3. p N Iij

P1

F/) Although the neighborhood

It moves to P1 first and then to distance (300 mm) when

P2 since continuous operation T i moving to P4 has been set,

is not set up. continuous operation when
moving to P5 has been
canceled. Therefore, it moves to
P4 first, and then moves to P5.

Start position of movement <

o=

P5 P4

Fig.4-16:Example of continuous path operation
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&CAUTI ON The robot's locus of movement may change with specified speed.

Especially as for the corner section, short cut distance may change. Therefore,
when beginning automatic operation, moves at low speed at first, and you should
gather speed slowly with being careful of interference with peripheral equipment.

[Explanation]

(1) The interpolation (4 step to 8 step of the example) surrounded by Cnt 1 - Cnt 0 is set as the target of
continuous action.

(2) The system default value is Cnt 0 (Acceleration/deceleration movement).

(3) If values 1 and 2 are omitted, the connection with the next path segment is started from the time the
deceleration is started.

(4) As shown in Fig. 4-17, in the acceleration and deceleration operating mode, the speed is reduced in front
of the target position. After moving to the target position, the speed for moving to the next target posi-
tion starts to be accelerated. On the other hand, in the continuous operating mode, the speed is
reduced in front of the target position, but it does not stop completely. The speed for moving to the next
target position starts to be accelerated at that point. Therefore, it does not pass through each target
position, but it passes through the neighborhood position.

Acceleration/deceleration movement

1 Mov p1
2 Mvs P2
3 Mov P3

v (Speed)
P1
v

Start position of
movement

Continuous movement

Pl — _'IP2
Yy v
P3

Start position of
movement

It decelerates and accelerates to P1, P2
and P3. After moving to the target position,
it moves to the next target position.

1Cnt1
2 Mov P1
3 Mvs P2
4 Mov P3
5Cnt0

It passes through the neighborhood of P1
and P2, and then moves to P3.

v (Speed)

t (Time)
*The above graph shown an example.
Depending on the moving distance and/or
speed, acceleration and deceleration may
occur during interpolation connection.

Fig.4-17:Acceleration/deceleration movement and continuous movement
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(5) The neighborhood distance denotes the changing distance to the interpolation operation at the next tar-
get position. If this neighborhood distance (numerical value 1, numerical value 2) is omitted, the accel-
erate and deceleration starting position will be the changing position to the next interpolation. In this
case, it passes through a location away from the target position, but the operating time will be the short-
est. To pass through a location closer to the target position, set this neighborhood distance (numerical

value 1, numerical value 2).

If the MB and MC values
are different, connection
is made using a value

lower than the smaller of
these two values.

MB

Deceleration start /
position /

Acceleration end

Deceleration start

position

position

If the neighborhood
distance is not specified,
dotted line operation will
be performed.

1 Cnt 1

2 Mov P1

3 Mov P2

4 Mov P3

5Cnt0

If the neighborhood distance
is specified, solid line
operation will be performed.
1 Cnt 1,MAMB

2 Mov P1

3 Cnt 1,MC,MD

4 Mvs P2

5 Mov P3

6Cnt0

Fig.4-18:Setting Up the Neighborhood Distance

If the MB and MC values
are different, connection
is made using a value
lower than the smaller of
these two values.

Acceleration end
position

\

P3
*If "3 Cnt 1, MC, MD" are
not described, the value of
MC in the figure will be MA,
and the value of MD will be
MB.

(6) If the specifications of numerical value 1 and numerical value 2 are different, continuous operation will be
performed at the position (distance) that is the smaller of these two.

(7) If numeric value 2 is omitted, the same value as numeric value 1 will be applied.

(8) When continuous operation is specified, the positioning completion specification by the Fine command

will be invalid.

(9) If the proximity distance (value 1, value 2) is set small, the movement time may become longer than in

the status where Cnt 0.
(10) Even when continuous operation is specified, acceleration/deceleration is performed for the interpola-

tion instruction that specifies singular point passage as the interpolation method.
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ColChk (Col Check)

[Function]

Set to enable/disable the collision detection function in automatic operation.

The collision detection function quickly stops the robot when the robot's hand and/or arm interferes with
peripheral devices so as to minimize damage to and deformation of the robot's tool part or peripheral
devices. However, it cannot completely prevent such damage and deformation.

[Format]

ColChk[]On [, NOErr] / Off

[Terminology]

On Enable the collision detection function.
Once an collision is detected, itimmediately stops the robot, issues an error numbered
in 1010's, and turns OFF the servo.

Off Disable the collision detection function

NOErr Even if an collision is detected, no error is issued. (If omitted, an error will occur.)

[Reference Program 1]
If an error is set in the case of collision
1 COlLvl 80,80,80,80,80,80,,
2 ColChk On
3 Mov P1
4 Mov P2
5Dly 0.2

6 ColChk Off
7 Mov P3

[Reference Program 2]

'Specify the allowable level for collision detection.
'Enable the collision detection function.

'Wait until the completion of operation
(Fine instruction can also be used).
'Disable the collision detection function.

If interrupt processing is used in the case of collision
1 Def Act 1,M_ColSts(1)=1 GoTo *HOME,S 'Define the processing to be executed when an collision is

2 Act 1=1
3 ColChk On,NOErr

4 Mov P1
5 Mov P2

6 Mov P3
7 Mov P4
8 Act 1=0

10 *HOME

11 ColChk Off

12 Servo On

13 PESC=P_ColDir(1)*(-2)
14 PDst=P_Fbc(1)+PESC
15 Mvs PDst

16 Error 9100

detected using an interrupt.

'Enable the collision detection function in the error non-occur-
rence mode.

'If an collision is detected while executing steps 4 through 7, it
jumps to interrupt processing.

'Interrupt processing during collision detection

'Disable the collision detection function.

"Turn the servo on.

'Create the amount of movement for escape operation.
'Create the escape position.

'Move to the escape position.

'Stop operation by generating a user-defined L level error.
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[Explanation]

(1) The collision detection function estimates the amount of torque that will be applied to the axes during
movement executed by a Move instruction. It determines that there has been an collision if the difference
between the estimated torque and the actual torque exceeds the tolerance, and immediately stops the
robot.

Torque
Actual torque

/N

Detects an collision (at 100%)

Detects an collision (at 60%)\

Detection level + side

Detection level - side ‘ ) /

— Detection level (ColLvl) is 100%
Detection level (ColLvl) is 60%

Estimated torque

Detection level (ColLvl) is 60%
— Detection level (ColLvl) is 100%

(2) Immediately after power ON, the collision detection function is disabled. Enable the Col parameter
before using. This instruction specifies whether to enable or disable the collision detection function dur-
ing program operation (including step feed and step jump). The enable/disable status when no program
is executed, such as pause status and during jog operation, depends on the setting of element 3 of the
Col parameter.

(3) The detection level can be adjusted by a ColLvl instruction. The initial value of the detection level is the
setting value of the ColLvl parameter.

(4) After the collision detection function is enabled by this instruction, that state is maintained continuously
until it is disabled by the ColChk Off instruction, the program is reset, an End instruction is executed or
the power is turned OFF.

(5) Even if the collision detection function is disabled by this instruction, the collision detection level set by a
ColLvl instruction is retained.

(6) When the continuity function is enabled, the previous collision detection setting state is restored at next
power ON even if the power is turned OFF.

(7) Error 3950 occurs if an interrupt by the M_ColSts status variable (an interrupt with the interrupt condition
of M_ColSts(*)=1 and * denotes a machine number) is not enabled when specifying NOErr (error non-
occurrence mode). See [Syntax Example 2]. Error 3960 also occurs if this interrupt processing is
disabled while in the error non-occurrence mode.

(8) If an collision is detected while in the error non-occurrence mode, the robot turns OFF the servo and
stops. Therefore, no error occurs and operation also continues. However, it is recorded in the error log
that an collision was detected. (The recording into the log is done only if no other errors occur
simultaneously.)

(9) If an attempt is made to execute ColChk On and ColChk On,NOErr on a robot that cannot use the colli-
sion detection function, low level error 3970 occurs. In the case of ColChk Off, neither error occurs nor
processing is performed.

(10) The collision detection function cannot be enabled while compliance is being enabled by a Cmp
instruction or the torque limit is being enabled by a Torq instruction. In this case, error 3940 will occur if
an attempt is made to enable the collision detection function. Conversely, error 3930 will occur if an
attempt is made to enable a Cmp or Torq instruction while collision detection is being enabled.

(11) If ColChk Off is described immediately after an operation instruction, collision detection may not work
near the last stop position of a given operation. As shown in reference program 1, execute ColChk Off
upon completion of positioning by a Dly or Fine instruction between an operation instruction and a Col-
Chk Off instruction.

(12) The collision detection function may not work properly if the hand weight (HNDDATn parameter) and
workpiece weight (WRKDATN parameter) are not set correctly. Be sure to set these parameters correctly
before using.

Detailed explanation of command words 4-190



4MELFA-BASIC V

(13) If the collision detection function is enabled by this instruction, the execution time (tact time) may
become long for some programs. Use the collision detection function only for operations that may
interfere with peripheral devices, rather than enabling it for the entire program.

(14) This function cannot be used together with the multi-mechanism control function.

[Related variables]
M_ColSts, J_ColMxl, P_ColDir

[Related instructions]
ColLvl (Col Level)

[Related parameter]
COL, COLLVL, COLLVLJG, HNDDATn, WRKDATN
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ColLvl (Col Level)

[Function]
Set the detection level of the collision detection function in automatic operation.

[Format]

ColLvl[] [<J1 axis>],[<J2 axis>],[<J3 axis>],[<J4 axis>],[<J5 axis>],[<J6 axis>],,

[Terminology]
<J1 to J6 axis> Specify the detection level in a range between 1 and 500%.
If omitted, the previously set value is retained.
This instruction is invalid for the J7 and J8 axes.
The initial value is the setting value of the COLLVL parameter.

[Reference Program]

1 ColLvl 80,80,80,80,80,80,, 'Specify the allowable level for collision detection.

2 ColChk On 'Enable the collision detection function.

3 Mov P1

4 CollLvl ,50,50,,,,, 'Change the allowable level of the J2 and J3 axes for collision detection.
5 Mov P2

6 Dly 0.2 'After arriving at P2, disable collision detection.

7 ColChk Off 'Disable the collision detection function.

8 Mov P3

[Explanation]

(1) Set the allowable level of each axis for the collision detection function during program operation.

(2) This instruction affects the collision detection function in automatic operations (including step feed and
step jump operations). If a program is not running (pause status or during jog operation), the setting level
of the ColLvlJG parameter is used.

(3) Normally, the setting value of the allowable level immediately after power ON is the setting value of the
ColLvl parameter. The initial value of parameter differ by each type.

(4) If this value is increased, the detection level (sensitivity) lowers; if this value is lowered, the detection
level increases.

(5) If the detection level is increased, the probability of erroneous detection becomes high. Adjust the level
such that it does not become too high. Depending on the posture and operation speed, erroneous
detection may also occur with the initial value. In this case, the detection level should be lowered.

(6) The collision detection function may not work properly if the hand weight (HNDDATn parameter) and
workpiece weight (WRKDATnN parameter) are not set correctly. Be sure to set these parameters correctly
before using.

(7) When the continuity function is enabled, the previously set value is restored at next power ON even if the
power is turned OFF.

(8) The allowable level is reset to the setting value of the COLLVL parameter when a program reset or an
End instruction is executed.

(9) Even if an attempt is made to execute this instruction on robots that cannot use the collision detection
function, the instruction is ignored and thus no error occurs.

(10) The collision detection function is not valid for the J7 and J8 axes.

(11) The correct setting value may vary even among robots of the same type due to individual differences of
units. Check the operation with each robot.

[Related variables]
M_ColSts, J_ColMxl, P_ColDir

[Related instructions and variables]
ColChk (Col Check)

[Related parameter]
COL,COLLVL, HNDDATn, WRKDATNn

* Refer to Page 481, "5.21 About the collision detection function" for details.
And, the sample program which automatically sets up the collision detection level is shown in J_ColMxI.
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Com On/Com Off/Com Stop (Communication ON/OFF/Stop)

[Function]
Com On :Allows interrupts from a communication line.
Com Off :Prohibits interrupts from a communication line.
Com Stop :Prevents interrupts from a communication line temporarily (data is received).
Jump immediately to the interrupt routine the next time the Com On instruction is executed.
[Format]

Com[(<Communication Line No.>)][]On

Com[(<Communication Line No.>)][JOff

Com[(<Communication Line No.>)][IStop

[Terminology]
<Communication Line No.> Describes numbers 1 to 3 assigned to the communication line.
(If the argument is omitted, 1 is set as the default value.)

[Reference Program]
Refer to Page 257, "On Com GoSub (ON Communication Go Subroutine)".

[Explanation]
(1) When Com On Off is executed, even if communications are attempted, the interrupt will not be gener-
ated.
(2) For information on communication line Nos., refer to the Page 260, "Open (Open)".
(3) After Com Stop is executed, even if communication is attempted, the interrupt will not be generated.
Note that the receiving data and the fact of the interrupt will be recorded, and be executed the next time
the line is reopened.
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Def Act (Define act)

[Function]
This instruction defines the interrupt conditions for monitoring signals concurrently and performing interrupt
processing during program execution, as well as the processing that will take place when an interrupt
occurs.

[Format]

Def[]Act[]<Priority No.>, <Expression>[]<Process> [, <Type>]

[Terminology]
<Priority No.>  This is the priority No. of the interrupt. It can be set with constant Nos. 1 to 8.
<Expression>  For the interrupt status, use the formats described below: (Refer to the syntax diagram)
<Numeric type data> <Comparison operator> <Numeric type data> or
<Numeric type data> <Logical operator> <Numeric type data>
<Numeric type data> refers to the following:
<Numeric type constant>| <Numeric variable>|<Numeric array variable>|
<Component data>

<Process> Refers to a GoTo statement or a GoSub statement used to process an interrupt when it
occurs.
<Type> When omitted: Stop type 1

The robot stops at the stop position, assuming 100% execution of the external override.
If the external override is small, the time required for the robot to stop becomes longer, but
it will always stop at the same position.
S: Stop type 2
The robot decelerates and stops in the shortest time and distance possible,
independently of the external override.
L : Execution complete stop
The interrupt processing is performed after the robot has moved to the target position
(the step being executed is completed).

[Reference Program]

1 Def Act 1,M_In(17)=1 GoSub *SUB1 ' Defines the subroutine at label *SUB1 to be the one to
be called up when the status for the general 