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1.1

1.2

1.3

SECTION 1
INTRODUCTION

The XRC Concurrent I/O and Parameter manual provides information regarding
various I/O signals and ladder editing programs. It also provides information
regarding various parameter configurations.

This manual is intended to teach XRC and robot programming for operators,
programmers, and engineers who design, install, use, and modify a Motoman
robotic system.

About this Document

This manual provides details about XRC Concurrent I/O and Parameters and
contains the following sections:

SECTION 1 — INTRODUCTION
General information about this manual, a list of reference documents, and
customer service information.

SECTION 2 — SAFETY
Provides information for the safe use and operation of Motoman products.

SECTION 3 — XRC CONCURRENT 1/0 AND PARAMETERS
Provides detailed information about 1/O signals and parameter configurations for
the XRC controller.

Reference to Other Documentation
For additional information refer to the following:
e Operator's Manual for General Purpose (P/N 142099-1)
* Operator’'s Manual for Handling (P/N 142100-1)
» Operator’'s Manual for Spot Welding (P/N 142101-1)
* Operator’'s Manual for Arc Welding (P/N 142098-1)
* Motoman UP6, XRC Manipulator Manual (P/N 142104-1)
* Motoman SK16X, XRC Manipulator Manual (P/N 142105-1)
¢ Motoman SK45X, XRC Manipulator Manual (P/N 142106-1)
* Motoman UP130, XRC Manipulator Manual (P/N 142107-1)

Customer Service Information
If you are in need of technical assistance, contact the Motoman service staff at
(937) 847-3200. Please have the following information ready before you call:

* Robot Type (UP6, SK16X, etc.)

« Application Type (welding, handling, etc.)

* Robot Serial Number (located on the back side of the robot arm)

* Robot Sales Order Number (located on back side of XRC controller)

MOTOMAN
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SECTION 2
SAFETY

2.1 Introduction

It is the purchaser's responsibility to ensure that all local, county,
state, and national codes, regulations, rules, or laws relating to

safety and safe operating conditions for each installation are met
and followed.

We suggest that you obtain and review a copy of the ANSI/RIA National Safety
Standard for Industrial Robots and Robot Systems. This information can be
obtained from the Robotic Industries Association by requesting ANSI/RIA

R15.06. The address is as follows:

Robotic Industries Association
900 Victors Way
P.O. Box 3724
Ann Arbor, Michigan 48106
TEL: (734) 994-6088
FAX: (734) 994-3338

Ultimately, the best safeguard is trained personnel. The user is responsible for
providing personnel who are adequately trained to operate, program, and maintain
the robot cell. The robot must not be operated by personnel who have not been
trained!

We recommend that all personnel who intend to operate, program, repair, or use
the robot system be trained in an approved Motoman training course and become
familiar with the proper operation of the system.

This safety section addresses the following:
» Standard Conventions (Section 2.2)
* General Safeguarding Tips (Section 2.3)
¢ Mechanical Safety Devices (Section 2.4)
* Installation Safety (Section 2.5)
* Programming Safety (Section 2.6)
» Operation Safety (Section 2.7)
* Maintenance Safety (Section 2.8)

MOTOMAN 2-1 XRC Concurrent I/0 and Parameter Manual



SAFETY

2.2 Standard Conventions

This manual includes information essential to the safety of personnel and
equipment. As you read through this manual, be alert to the four signal words:

* DANGER

» WARNING
« CAUTION
* NOTE

Pay particular attention to the information provided under these headings which
are defined below (in descending order of severity).

A DANGER!
Information appearing under the DANGER caption concerns the
protection of personnel from the immediate and imminent hazards
that, if not avoided, will result in immediate, serious personal injury
or loss of life in addition to equipment damage.

A WARNING!
Information appearing under the WARNING caption concerns the
protection of personnel and equipment from potential hazards that
can result in personal injury or loss of life in addition to equipment
damage.

A CAUTION!
Information appearing under the CAUTION caption concerns the
protection of personnel and equipment, software, and data from
hazards that can result in minor personal injury or equipment
damage.

NOTE: Information appearing in a NOTE caption provides additional information which is helpful in
understanding the item being explained.
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2.3 General Safeguarding Tips
All operators, programmers, plant and tooling engineers, maintenance personnel,
supervisors, and anyone working near the robot must become familiar with the
operation of this equipment. All personnel involved with the operation of the
equipment must understand potential dangers of operation. General safeguarding
tips are as follows:

* Improper operation can result in personal injury and/or damage to the
equipment. Only trained personnel familiar with the operation of this robot,
the operator's manuals, the system equipment, and options and accessories
should be permitted to operate this robot system.

« Do not enter the robot cell while it is in automatic operation. Programmers
must have the teach pendant when they enter the robot cell.

e Improper connections can damage the robot. All connections must be made
within the standard voltage and current ratings of the robot I/O (Inputs and
Outputs).

« The robot must be placed in Emergency Stop (E-STOP) mode whenever it is
not in use.

* In accordance with ANSI/RIA R15.06, section 6.13.4 and 6.13.5, use
lockout/tagout procedures during equipment maintenance. Refer also to
Section 1910.147 (29CFR, Part 1910), Occupational Safety and Health
Standards for General Industry (OSHA).

2.4 Mechanical Safety Devices

The safe operation of the robot, positioner, auxiliary equipment, and system is
ultimately the user's responsibility. The conditions under which the equipment
will be operated safely should be reviewed by the user. The user must be aware of
the various national codes, ANSI/RIA R15.06 safety standards, and other local
codes that may pertain to the installation and use of industrial equipment.
Additional safety measures for personnel and equipment may be required
depending on system installation, operation, and/or location. The following safety
measures are available:

« Safety fences and barriers

e Light curtains

» Door interlocks

» Safety mats

* Floor markings

e Warning lights

Check all safety equipment frequently for proper operation. Repair or replace any
non-functioning safety equipment immediately.
MOTOMAN 2-3 XRC Concurrent I/0 and Parameter Manual
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2.5 Installation Safety

Safe installation is essential for protection of people and equipment. The
following suggestions are intended to supplement, but not replace, existing federal,
local, and state laws and regulations. Additional safety measures for personnel and
equipment may be required depending on system installation, operation, and/or
location. Installation tips are as follows:

* Be sure that only qualified personnel familiar with national codes, local
codes, and ANSI/RIA R15.06 safety standards are permitted to install the
equipment.

* Identify the work envelope of each robot with floor markings, signs, and
barriers.

» Position all controllers outside the robot work envelope.

* Whenever possible, install safety fences to protect against unauthorized entry
into the work envelope.

* Eliminate areas where personnel might get trapped between a moving robot
and other equipment (pinch points).

* Provide sufficient room inside the workcell to permit safe teaching and
maintenance procedures.

2.6 Programming Safety

All operators, programmers, plant and tooling engineers, maintenance personnel,
supervisors, and anyone working near the robot must become familiar with the
operation of this equipment. All personnel involved with the operation of the
equipment must understand potential dangers of operation. Programming tips are
as follows:

* Any modifications to PART 1 of the controller PLC can cause severe
personal injury or death, as well as damage to the robot! Do not make any
modifications to PART 1. Making any changes without the written
permission of Motoman wiNVOID YOUR WARRANTY!

e Some operations require standard passwords and some require special
passwords. Special passwords are for Motoman use oMQ@QUR
WARRANTY WILL BE VOID if you use these special passwords.

* Back up all programs and jobs onto a floppy disk whenever program changes
are made. To avoid loss of information, programs, or jobs, a backup must
always be made before any service procedures are done and before any
changes are made to options, accessories, or equipment.

e The concurrent I/O (Input and Output) function allows the customer to
modify the internal ladder inputs and outputs for maximum robot
performance. Great care must be taken when making these modifications.
Double-check all modifications under every mode of robot operation to
ensure that you have not created hazards or dangerous situations that may
damage the robot or other parts of the system.

* Improper operation can result in personal injury and/or damage to the
equipment. Only trained personnel familiar with the operation, manuals,
electrical design, and equipment interconnections of this robot should be
permitted to operate the system.

XRC Concurrent I/0 and Parameter Manual 2-4 MOTOMAN
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Inspect the robot and work envelope to be sure no potentially hazardous
conditions exist. Be sure the area is clean and free of water, oil, debris, etc.

Be sure that all safeguards are in place.

Check the E-STOP button on the teach pendant for proper operation before
programming.

Carry the teach pendant with you when you enter the workcell.
Be sure that only the person holding the teach pendant enters the workcell.
Test any new or modified program at low speed for at least one full cycle.

2.7 Operation Safety

All operators, programmers, plant and tooling engineers, maintenance personnel,
supervisors, and anyone working near the robot must become familiar with the
operation of this equipment. All personnel involved with the operation of the
equipment must understand potential dangers of operation. Operation tips are as
follows:

Be sure that only trained personnel familiar with the operation of this robot,
the operator's manuals, the system equipment, and options and accessories
are permitted to operate this robot system.

Check all safety equipment for proper operation. Repair or replace any non-
functioning safety equipment immediately.

Inspect the robot and work envelope to ensure no potentially hazardous
conditions exist. Be sure the area is clean and free of water, oil, debris, etc.

Ensure that all safeguards are in place.

Improper operation can result in personal injury and/or damage to the
equipment. Only trained personnel familiar with the operation, manuals,
electrical design, and equipment interconnections of this robot should be
permitted to operate the system.

Do not enter the robot cell while it is in automatic operation. Programmers
must have the teach pendant when they enter the cell.

The robot must be placed in Emergency Stop (E-STOP) mode whenever it is
not in use.

This equipment has multiple sources of electrical supply. Electrical
interconnections are made between the controller, external servo box, and
other equipment. Disconnect and lockout/tagout all electrical circuits before
making any modifications or connections.

All modifications made to the controller will change the way the robot
operates and can cause severe personal injury or death, as well as damage the
robot. This includes controller parameters, ladder parts 1 and 2, and 1/O
(Input and Output) modifications. Check and test all changes at slow speed.

MOTOMAN
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2.8 Maintenance Safety

All operators, programmers, plant and tooling engineers, maintenance personnel,
supervisors, and anyone working near the robot must become familiar with the
operation of this equipment. All personnel involved with the operation of the
equipment must understand potential dangers of operation. Maintenance tips are
as follows:

Do not perform any maintenance procedures before reading and
understanding the proper procedures in the appropriate manual.

Check all safety equipment for proper operation. Repair or replace any non-
functioning safety equipment immediately.

Improper operation can result in personal injury and/or damage to the
equipment. Only trained personnel familiar with the operation, manuals,
electrical design, and equipment interconnections of this robot should be
permitted to operate the system.

Back up all your programs and jobs onto a floppy disk whenever program
changes are made. A backup must always be made before any servicing or
changes are made to options, accessories, or equipment to avoid loss of
information, programs, or jobs.

Do not enter the robot cell while it is in automatic operation. Programmers
must have the teach pendant when they enter the cell.

The robot must be placed in Emergency Stop (E-STOP) mode whenever it is
not in use.

Be sure all safeguards are in place.
Use proper replacement parts.

This equipment has multiple sources of electrical supply. Electrical
interconnections are made between the controller, external servo box, and
other equipment. Disconnect and lockout/tagout all electrical circuits before
making any modifications or connections.

All modifications made to the controller will change the way the robot
operates and can cause severe personal injury or death, as well as damage the
robot. This includes controller parameters, ladder parts 1 and 2, and 1/O
(Input and Output) modifications. Check and test all changes at slow speed.

Improper connections can damage the robot. All connections must be made
within the standard voltage and current ratings of the robot 1/O (Inputs and
Outputs).
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YASNAC XRC
Concurrent I/QOesParameter

Upon receipt of the product and prior to initial operation, read these instructions thoroughly, and retain
for future reference.

MOTOMAN INSTRUCTIONS

MOTOMAN SETUP MANUAL

MOTOMAN-OOM INSTRUCTIONS

YASNAC XRC INSTRUCTIONS

YASNAC XRC OPERATOR'S MANUAL

YASNAC XRC OPERATOR'S MANUAL for BEGINNERS

The YASNAC XRC operator’s manuals above correspond to specific usage.
Be sure to use the appropriate manual.

YASKAWA MANUAL NO. RE-CKI-A410 @
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e This manual explains the various components of the YASNAC XRC sys-
tem and general operations. Read this manual carefully and be sure to
understand its contents before handling the YASNAC XRC.

- General items related to safety are listed in Section 1: Safety of the
Setup Manual. To ensure correct and safe operation, carefully read the
Setup Manual before reading this manual.

/1 CAUTION

e Some drawings in this manual are shown with the protective covers or
shields removed for clarity. Be sure all covers and shields are replaced
before operating this product.

e The drawings and photos in this manual are representative examples
and differences may exist between them and the delivered product.

* YASKAWA may modify this model without notice when necessary due to
product improvements, modifications, or changes in specifications. If
such modification is made, the manual number will also be revised.

e If your copy of the manual is damaged or lost, contact a YASKAWA rep-
resentative to order a new copy. The representatives are listed on the
back cover. Be sure to tell the representative the manual number listed
on the front cover.

* YASKAWA is not responsible for incidents arising from unauthorized
modification of its products. Unauthorized modification voids your prod-
uct’'s warranty.




NOTES FOR SAFE OPERATION

Read this manual carefully before installation, operation, maintenance, or inspection of the
YASNAC XRC.

In this manual, the Notes for Safe Operation are classified as “WARNING”, “CAUTION”,
“MANDATORY”,or "PROHIBITED".

Indicates a potentially hazardous situation which, if not avoided,
WA R N | N G could result in death or serious injury to personnel.

Indicates a potentially hazardous situation which, if not avoided,

A CA U T O N could result in minor or moderate injury to personnel and dam-
age to equipment. It may also be used to alert against unsafe
practices.

Always be sure to follow explicitly the items listed under this
@ vanDaTORY R ety

® P R O H | B | T E D Must never be performed.

Even items described as “CAUTION” may result in a serious accident in some situations. At
any rate, be sure to follow these important items.

@ To ensure safe and efficient operation at all times, be sure to follow all instructions, even if
not designated as “CAUTION” and “WARNING”.



A\ WARNING

- Before operating the manipulator, check that servo power is turned off
when the emergency stop buttons on the playback panel or program-
ming pendant are pressed.

When the servo power is turned off, the SERVO ON READY lamp on the
playback panel and the SERVO ON LED on the programming pendant are
turned off.

Injury or damage to machinery may result if the emergency stop circuit cannot stop the
manipulator during an emergency. The manipulator should not be used if the emergency
stop buttons do not function.

E.STOP
Emergency Stop Button

 Once the emergency stop button is released, clear the cell of all items
which could interfere with the operation of the manipulator. Then turn
the servo power ON

Injury may result from unintentional or unexpected manipulator motion.

)TURN
Release of Emergency Stop

* Always set the Teach Lock before entering the robot work envelope to
teach a job.

Operator injury can occur if the Teach Lock is not set and the manipulator is started from
the playback panel.

* Observe the following precautions when performing teaching operations
within the working envelope of the manipulator :
- View the manipulator from the front whenever possible.
- Always follow the predetermined operating procedure.
- Ensure that you have a safe place to retreat in case of emergency.

Improper or unintended manipulator operation may result in injury.

e Confirm that no persons are present in the manipulator’s work envelope
and that you are in a safe location before:
- Turning on the YASNAC XRC power
- Moving the manipulator with the programming pendant
- Running check operations
- Performing automatic operations

Injury may result if anyone enters the working envelope of the manipulator during opera-
tion. Always press an emergency stop button immediately if there are problems.The
emergency stop button is located on the right side of both the YASNAC XRC playback
panel and programming pendant.




/A CAUTION

e Perform the following inspection procedures prior to conducting manip-
ulator teaching. If problems are found, repair them immediately, and be
sure that all other necessary processing has been performed.

-Check for problems in manipulator movement.
-Check for damage to insulation and sheathing of external wires.

- Always return the programming pendant to the hook on the XRC cabinet
after use.

The programming pendant can be damaged if it is left in the manipulator’s work area, on
the floor, or near fixtures.

e Read and understand the Explanation of the Alarm Display in the setup
manual before operating the manipulator.

Definition of Terms Used Often in This Manual

The MOTOMAN manipulator is the YASKAWA industrial robot product.
The manipulator usually consists of the controller, the playback panel, the programming pen-

dant, and supply cables.
In this manual, the equipment is designated as follows.

Equipment Manual Designation
YASNAC XRC Controller XRC
YASNAC XRC Playback Panel Playback Panel
YASNAC XRC Programming Pendant Programming Pendant




Descriptions of the programming pendant and playback panel keys, buttons, and displays are

shown as follows:

Equipment

Manual Designation

Programming
Pendant

Character Keys

The keys which have characters printed on them are
denoted with [ ]

ex. [ENTER]

Symbol Keys The keys which have a symbol printed on them are
not denoted with [ ] but depicted with a small picture.
ex. page key @

The cursor key is an exception, and a picture is not
shown.

Axis Keys “Axis Keys” and “Number Keys” are generic names

Number Keys

for the keys for axis operation and number input.

Keys pressed
simultaneously

When two keys are to be pressed simultaneously,
the keys are shown with a “+” sign between them,
ex. [SHIFT]+[COORD]

Displays The menu displayed in the programming pendant is
denoted with { }.
ex. {JOB}
Playback Panel | Buttons Playback panel buttons are enclosed in brackets.

ex. [TEACH] on the playback panel

Description of the Operation Procedure

In the explanation of the operation procedure, the expression "Select « « « " means that the
cursor is moved to the object item and the SELECT key is pressed.

Vi



1 Concurrent I/O

1.1
1.2

1.3

1.4

1.5

Features of Concurrent /O ................................. 1-1
Construction and Specifications of

the Concurrent l/O............ . ... . ... .. .. .. ... .. 1-1

Classification of /O Signals................................. 1-3

1.3.14 InputSignal . .......... ... 1-4

B Meaningof Number ............... . ... 1-4

1.3.2 Register. . ..o 1-6

B General Register. . . ...ttt 1-6

B System RegiSter. .. ..ot 1-6

B Analog Output Register. .. ..., 1-6

B O NumericData . ...t 1-8

Configurationof /O Signals ................................ 1-9

1.4.1 ArcWelding . . . ... 1-9

1.4.2 Handling, Spot Welding, General-Purpose Applications . ......... 1-10

Specific Input Signals (4XXX). . ..., 1-11

1.5.1 Common for All Applications . . ........... ... ... ... 1-11

1.5.2 ArcWelding . . . . ... ... o 1-13

1.5.3 Handling. . ....... ... . 1-15

1.5.4 SpotWelding . . ... .. 1-17

1.5.5 General-Purpose Applications. . ............................ 1-19

1.5.6 Displaying Alarms And Messages. .. ........................ 1-20

B 4010: SystemAlarmRequest ... .............coiiuiin... 1-21

B 4012: User Alarm Request. . .. ....ov v i 1-21

M 4011: System Message Request. ... .................... 1-21

B 4013: User Message Request . .. .............coouuuun.n. 1-22

B 4014: AlarmReSEt. .. ..ottt 1-22

1.5.7 Selecting Mode/Cycle and Calling MasterJob ................. 1-23

B 4040 to 4041: SelectionofMode. ....................... 1-23

B 4042, 4056, 4057: Selection of Operating Modes . .. ........ 1-23

B 4050 to 4052: SelectionofCycles....................... 1-24

B 4090: MasterJob Calling...................coviniin... 1-24

1.5.8 External Servo On . . ... 1-25

B 4045: External ServoON .. ... ...t 1-25

B 4077 to 4087: External Servo Off. .. ..................... 1-25

B 4044: External Start. .. .............0o it 1-25

B 4067: ExternalHold . . ........... ... .. .. ... ... .. ... 1-25

1.5.9 Operating INStructions . . . . ... 1-26

M 4016: In-Guard Safe Operating Instruction .. .............. 1-26

B 4046: Check Operation . ..............uuiiiiiinanen... 1-26

B 4047: Weaving Prohibition. .. .......................... 1-26

M 4060 to 4070: 1-Step Back Operating Instruction . .......... 1-26

M 40611t04071: SequenceWalit . ............ccvvvvrennn... 1-26

B 4064, 4074, 4084: Work Home Position Return Request . . . . . 1-28

vii



1.5.10 Independent Control Signals (Optional) . . ................... 1-29
M 4101, 4102, 4103, 4104, 4105:

SUB1,2,3,4,5ALMREQ .......... .. i 1-29
B 4091, 4092, 4093, 4094, 4095:
SUB1, 2,3,4,5MASTERCALL. . ......... ... ....... 1-29
1.5.11 Application Signals. . ........... ... .. . . . . 1-29
B 4170, 4210, 4250: WORK START RESPONSE............ 1-29
B 4175, 4215,4255: RETRYREQUEST . .................. 1-30
B 4176, 4216, 4256: RETRY RETURN REQUEST ........... 1-30
B 4171,4211,4251: WORKEND RESPONSE .............. 1-30
B 4177, 4217, 4257: AUTOMATIC
ANTI-STICKING REQUEST . .. ... ...t 1-30
W 4172, 4212, 4252: WORK TIMEMEASURE. . ............. 1-30
B 4173, 4213, 4253: TIP REPLACEMENT COMPLETED. ..... 1-30
B 4174, 4214, 4254: NOZZLE CLEANING COMPLETED....... 1-30
B 4180, 4220, 4260: RESTART
REQUEST (ARC SHORTAGE) ...................... 1-30
B 4181, 4221, 4261: RESTART
REQUEST (GASSHORTAGE) . . ...t 1-31
B 4182, 4222, 4262: RESTART
REQUEST (WIRE SHORTAGE). . .................... 1-31
B 4183, 4223, 4263: RESTART RESET PROCESS. ......... 1-31
B 4184, 4224, 4264: RETRY TIMESCLEAR. .. ............. 1-31
B 4185, 4225, 4264: ARC SHORTAGE RESTART
TIMES CLEAR .. ... . e 1-31
B 4186, 4226, 4265: AUTOMATIC ANTI-STICKING
TIMES CLEAR . ... . e 1-31
B 4200, 4240, 4280: SENSINGPROHIBIT ................. 1-31
1.5.12 Handling . . ... 1-32
B 4170, 4210, 4250: WORK START RESPONSE ............ 1-32
B 4171, 4211, 4251: WORK END RESPONSE .............. 1-32
B 4172, 4212,4252: WORK TIMEMEASURE .. ............. 1-32
B 4180, 4187, 4220, 4227, 4263, 4264: SENSOR INPUT ... ... 1-32
1.5.13 SpotWelding . ........ ... 1-32
B 4172, 4212,4252: WORK TIMEMEASURE .. ............. 1-32
B 4177,4217,4257: WELDINGSTOP .. .. ... 1-33
1.5.14 General-Purpose Applications .. ................ .. ..., 1-33
B 4170, 4210, 4250: WORK START RESPONSE ............ 1-33
W 4171, 4211, 4251: WORK END RESPONSE . ............. 1-33
B 4172, 4212, 4252: WORK TIMEMEASURE . .............. 1-33
1.6 Specific Output Signals (5XXX). ...t 1-34
1.6.1 Common For All Applications .. ............ ... ... 1-34
1.6.2 ARCWELDING. . ... . e e 1-37
1.6.3 Handling . ........... . . . . . . 1-39
1.6.4 SpotWelding. . ... . 1-41
1.6.5 General-Purpose Applications . ................. ... ... 1-43
1.6.6 Displaying Alarms and Messages. . . ..., 1-44
B 5010 to 5014: ALARM/ERROR OCCURRENCE. ........... 1-44
B 5015,5016: BATTERY WEAK . .. . ..ot 1-45
B 5017: COOLINGFANERROR ..........civiiiiann... 1-45

viii



1.6.7 Setting of Mode / Cycle and Particular Play Operation . . ......... 1-45

B 5050t05052: CYCLESETTING .........cciiviinnnn... 1-45
B 5053t05054: MODESETTING . .......ooviiiiann.. 1-45
B 5055 COMMAND REMOTESETTING ................... 1-45
B 5056: TEACHLOCKSETTING ..........cciiririnnnn... 1-45
B 5060: IN-GUARD SAFE OPERATION SETTING. .. ......... 1-45
B 5061:DRY-RUNSETTING. ...ttt 1-45
B 5062: MACHINELOCKSETTING ...........coivivnn... 1-46
B 5063: SOFT LIMIT RELEASESETTING .. ................ 1-46
B 5064: CHECK OPERATIONSETTING. . ...........oovn... 1-46
1.6.8 Indication of Start/Stopand Status .......................... 1-46
B 5170t05180: SERVOONSTATUS. . ...t 1-46
B 5066: POSITION CHECK COMPLETED . ................. 1-46
B 5070: OPERATING. .. ... 1-46
B S071L:HOLDING . ...t 1-46
B 5073:SERVOON. .. ...t 1-46
B 5075: JOB EDITING OPERATION INDICATION . . .......... 1-47
B 5076: JOG OPERATION INDICATION. . .. ... .. 1-47
B 5087, 5097, 5107: PERMISSIBLE WORK OPERATING . .. ... 1-47
B 5080,5090,5100: SEQUENCEWAITING . ................. 1-47
B 5081, 5091, 5101: SEQUENCE CONTINUING ............. 1-47
B 5083, 5093,5103: SEARCHSTART . ..........covivn... 1-48
M 5020: HEADOFMASTERJOB ...........ciiiinann... 1-48
B 5085, 5095, 5105: WORK RESTART PROHIBIT. .. ......... 1-48
B 5086, 5096, 5106: LOCUSDEVIATION. . ................. 1-48
1.6.9 Interference Signals. .. ....... ... ... ... .. . ... 1-49
B 5110t05137:IN-CUBE . ..... ..ottt 1-49
B 5140, 5141, 5150, 5151, 5161, 5162: S-AXIS
INTERFERENCE AREA . ... ... . . . i 1-49

B 5144, 5154, 5164, 5146, 5156, 5166, 5147,
5157, 5167: MOVING SPHERE INTERFERENCE AREA. . .1-49

1.6.10 Arithmetic Instruction Signal .. ............................ 1-49
B 5260, 5261, 5262: ArithmeticFlag .. ..................... 1-49
1.6.11 Signals During Operation and for Jog Offset
Junction (Optional) . ......... .. 1-50
B 5021, 5022, 5023, 5024, 5025: TOP SUBL1, 1, 2,
3,4, 5MASTER. . ... 1-50
B 5145,5155,5165: CRDWORKING . .. ................... 1-50
B 5141,5142, 5143, 5144, 5155: SUBALMOCCUR .. ........ 1-50
B 5152, 5153, 5154, 5155,5156: SUBHELD ................ 1-50
1.6.12 Signals for Servo Float Function (Option) . . . ................. 1-50
B 5084, 6094, 5104: ServoFloatON. .. .................... 1-50
1.6.13 ArcWelding. . ........ .. 1-51
B 5270, 5310, 5350: WORK START INSTRUCTION .......... 1-51
B 5271,5311,5351: WORK END INSTRUCTION. ... ......... 1-51
B 5272,5312,5352: WORK CONTINUING PROHIBIT
INSTRUCTION ... e 1-51
B 5273,5313,5353: TIP REPLACEMENT REQUEST ......... 1-51
B 5274,5314,5354: NOZZLE CLEANING REQUEST ......... 1-51
B 5275,5315,5355: INCHING. . .. ...oiiii e 1-52



1.7

1.8

B 5276,5316,5356: RETRACT . ... ..iiiiiiiieinennn. 1-52
B 5277,5317,5357: RETRY RETURN PROCESSING ......... 1-52
B 5280, 5320, 5360: RESTART
PROCESSING (ARC SHORTAGE) ................... 1-52
B 5281,5321, 5361: RESTART
PROCESSING (GAS SHORTAGE) ................... 1-52
B 5282, 5322, 5362: RESTART
PROCESSING (WIRE SHORTAGE). .................. 1-52
B 5283, 5323, 5363: RESTART RETURN PROCESSING . . . ... 1-53
B 5284, 5324, 5364: RETRY SETTING TIME EXCEEDED ... .. 1-53
B 5285, 5325, 5365: ARC SHORTAGE RESTART
SETTING TIMESEXCEEDED ............ ... ....... 1-53
B 5286, 5326, 5366: AUTOMATIC ANTI-STICKING
SETTING TIMES EXCEEDED . ........... ... ....... 1-53
B 5287,5327,5367: RETRY REPLAYMODE ............... 1-53
1.6.14 Handling . . ... . . . . 1-53
B 5276, 5316, 5356: SHOCK SENSOR
FUNCTION SELECT. . ... ... s 1-54
B 5277,5317,5357: SHOCK SENSOR INPUT . ............. 1-54
B 5280 to 5287, 5320 to 5327, 5360 to 5367:
TOOL VALVE OUTPUT . ... e 1-54
1.6.15 SpotWelding. .. ... ... 1-54
B 5274, 5314, 5354: WEAR DETECTION
ERROR (Motor GUN). . ... oot e e s 1-54
B 5275, 5315, 5355: CHANGE TIP ALM (Motor Gun) .. ...... 1-54
B 5276, 5316, 5356: SVSPOT EXECUTE (Motor Gun) .. ..... 1-55
B 5277, 5317, 5357: WELDINGON/OFF .................. 1-55
1.6.16 General-Purpose Applications .. ............... ... ........ 1-55
B 5270, 5310, 5350: WORK START INSTRUCTION .. ........ 1-55
B 5271,5311, 5351: WORK END INSTRUCTION .. .......... 1-55
B 5272, 5312, 5352: WORK CONTINUING
PROHIBIT INSTRUCTION . ... .. i 1-55
Internal Signal Used in Standard Ladder (7xxx)............ 1-56
1.7.1 ArcWelding. . ... ... 1-56
1.7.2 Handling . . .. ..o 1-58
1.7.3 SpotWelding. . . ... . . 1-59
1.7.4 General-Purpose Applications ............. .. .. ... ... 1-60
Internal Control Status Signals (80xXx) ..................... 1-61
1.8.1 Internal Control Status Signals . .. .......... ... ... .. .. .. ..., 1-61
1.8.2 Internal Control Status Signal (Monitor) . ..................... 1-66
B 8010: EDITINGPROHIBITION . ...t 1-66
B 8011t08013: MODE SELECTION ..............c.ovvn... 1-66
B 8015: *PLAYBACK PANELHOLD.............ccvuvnn... 1-66
B 8016: OPERATION START .. ..ot it 1-66
B 8017: SERVOPOWERON .......0.iiiiiiiiiianan. 1-67
B 8020: 24VOK . ..t 1-67
B 8023:*SAFETY PLUGINPUT .. ... ..ot 1-67
B 8024:*XCPOL CPUEIOr. .. .ottt e 1-67
B 8025: *EXTERNAL EMERGENCY STOP .. ............... 1-67
B 8026: *PROGRAMMING PENDANT EMERGENCY ......... 1-67



B 8027: * PLAYBACK PANEL EMERGENCY STOP........... 1-67
B 8031: SERVOONCONDITION L. ...t 1-67
B 8032: FORCED RELEASEINPUT ... ... ..ot 1-68
B 8033: SERVOONCONDITION 2. . ... ooiii e eeeeenn 1-68
B 8034: DEADMAN SWITCHINPUT . .........oiiiiiann 1-68
B 8035 *EXTERNALHOLD. ...........oiiiiiiiiiannn, 1-68
B 8037: EXTERNAL SERVOONINPUT.............couun.. 1-68
B 8040: SAFESPEED 2 . ... . ittt 1-69
B 8041:SAFESPEED 1 .........iiriiiiiieiiannn, 1-69
B 8051, 8055, 8061, 8065, 8071, 8075, 8081, 8085,

8091, 8095, 8101, 8105: CONFIRMATION
OF SERVOPOWERON........ ... ... .. .. . .. 1-69

B 8052, 8056, 8062, 8066, 8072, 8076, 8082, 8086,
8092, 8096, 8102, 8106: CONFIRMATION
OF BRAKERELEASE. .. ...... ... ... ... .. . ... 1-69
B 8053, 8057, 8063, 8067, 8073, 8077, 8083, 8087,
8093, 8097, 8103, 8107: POWER ON UNIT
SIGNAL ALARM . ... . 1-69
M 8111t08113:DIRECTINItO3.. ... .. ..o, 1-69
M 8120: *SHOCK SENSOR OPERATIONHOLD ............. 1-69
B 8121:*SERVOONENABLED . ....... ..ot 1-70
B 8123:*BRAKE FUSEBLOWOUT. ...........covvvnnn... 1-70
M 8124:*SERVOCPUERROR............ciiiiinn... 1-70
M 8125: *SHOCK SENSOR OPERATION
EMERGENCY STOP. ... ... . e 1-70
B 8126: *EXTERNAL AXISOVERTRAVEL. ................. 1-70
B 8127:*OVERTRAVEL ......... .. ... 1-70
1.9 Pseudo Input Signals (82XX)............... ...l 1-71
1.9.1 Pseudo InputSignals. . .......... ... ... ... ... ... ... .. 1-71
M 8214 to 8216: REMOTE FUNCTION SELECTION. .......... 1-71
B 8220 to 8224: SIGNAL SELECT
STATUS (SPOTWELDING) . ...t 1-71
1.10 Network Input Signals (OXXX)............................. 1-71
1.11 /O Except Concurrent l/O................................ 1-72
1.11.1 Hardware Specificlnput . ........... .. ... ... ... ... ...... 1-72
B EXESP: FOR EXTERNAL EMERGENCY STOP............ 1-73
B EXHOLD: FOREXTERNALHOLD. .. ..., 1-73
B SAF F:FORSAFETYPLUG....... ...t 1-73
B EXSVON: FOR EXTERNALSERVOON.................. 1-73
M DIN1to4: FORDIRECTININPUTSIGNAL ............... 1-73
B FORCE: FORCED RELEASE INPUTSIGNAL. . ............ 1-73
1.12 Reqister ... 1-74
1.12.1 CommonUSage .. ... 1-74
1.12.2 ArcWelding. . . ... 1-75
1.12.3 Handling ... .. 1-76
1.12.4 SpotWelding. . ... 1-77
1.12.5 General-Purpose Applications. .. .......................... 1-78

Xi



1.13 Standard Ladder Program ............................... 1-79

1.13.1 Listof Usable Instructions ................ ... ... ... ...... 1-79
1.13.2 Instruction Description . ............. .. i 1-84
B STRINSIrUCLON . ... .ot e e 1-84
B STR-NOTINStrUCtioN . . .. ..ottt e e 1-84
B OAND INStrUCtion . . ..ot 1-85
B AND-NOT INStruCtion . . . ... oot e e e e e e e e e e 1-85
B ORINSIIUCHON .. ..ottt e e e e 1-86
B OR-NOTINStrUCLON . . . . ot et et e e e e e e e e e e 1-86
B AND-STRINSIUCHON . . . ..o ot et e e e e e e e e e 1-87
B OR-STRINSIUCON . . ..\ ottt e e 1-87
B OUTINStIUCtioON . . ..ottt e e e e e e e e 1-88
B PARTINSIIUCLON . .. .ottt et e e e e e e e e e 1-88
B O ENDINStrUCHON . ..ottt e e e e e e 1-89
B TMRINSIIUCLON . . . oottt et e e e e e e e e e e e e 1-89
B CNTINSrUCtON . ... ottt e e e e e e e e e e e 1-90
B GSTR Instruction / GOUT Instruction. . . .................. 1-92
B PLSINStrUCON. . ..o ottt et e e e 1-93
B PLFINSUCON. . ..o ot e e e e e e 1-94
B ADD INStIUCHON . ..ot ettt e e 1-95
B SUBINSIIUCHON . ..o o e et et e e e e e e e e e e e 1-96
B MULINSIUCHioN . . ..ottt e e e e e e 1-97
B DIVINSrUCtON . . ..ot 1-98
B MOD INSIUCHON . . .o ottt et et e e e e e e e e e e 1-99
B BININSrUCHON . . . .ot e e 1-100
B BCDINStrUCHON . ..ottt e e e e 1-101
B MOV INSIrUCLON . . ..ottt e e e e e e 1-102
B OWAND INStrUCtioN. . . . ..ottt e e e e e e 1-103
B WORINSUCON. . . ..ottt e e e e 1-104
B WXORINSIUCHON ...\ttt e e e e e 1-105
B OWNOT INStrUCHON. . . . . oottt e e e e e e e e e e 1-106
B OSHLINSUCHON. . .. oot 1-107
B SHRINStrUCtion . . ...t e 1-108
B ROLINSIIUCHON . ...ttt e e e e 1-109
B RORINSIUCHON . . .ottt et e e e e e 1-110
1.13.3 ArithmeticFlag . . ... ... 1-111
B OFlag Type. . oot 1-111
B Flag Transition under Scanning . ... ............c........ 1-111
1.13.4 ArcWelding . ... e 1-112
B Ladder Program List. . ..., 1-112
BO/OAIAIM . 1-128
B O /OMESSAQgE. . ..ot 1-129
B USEROPEN SIGNALS . . .ot 1-130
1.13.5 Handling . .. ... . . . . 1-132
B LADDER PROGRAMLIST ...t 1-132
B /O ALARM. . .o 1-142
B O/OMESSAQE. .. ..ottt 1-143

Xii



2

1.13.6 SpotWelding. . .......... ... ... ... .. . 1-144

B Ladder Program List. . ........ ..o 1-144
B O/OAlArM. ... 1-154
B O /OMESSAQE . . .ottt 1-155
1.13.7 General-Purpose Applications. . . ......................... 1-156
B LADDERPROGRAMLIST .. .. e 1-156
B O/OALARM ... 1-164
B O /OMESSAGE ... .. e 1-165
1.14 Editing Ladder Programs. ............................... 1-166
1.14.1 Flow of Data By Ladder Programs . ....................... 1-166
1.14.2 BasicOperation. . . .......... ... ... .. . . . 1-167
1.14.3 Editing Operation. . . . ... 1-168
B Inserting Instruction. .. .............. ... 1-168
B CHANGINGINSTRUCTIONS. . ... .o 1-170
B DELETEINSTRUCTIONS .. ... ...t 1-171
M EDITINGOPERANDS .. ...ttt 1-172
B CANCELLINGEDITING . ... e 1-173
1.14.4 Compile. . ... 1-174
1.14.5 Search. . ... 1-175
B TOPLINE,ENDLINE. ... 1-176
B SEARCH FOR LINE NO. ANDBLOCKNO................ 1-176
B SEARCH FOR RELAY NO. AND REGISTERNO........... 1-177
1.15 Howto Monitor Signals ................................. 1-178
1.15.1 /O Display. . . ... e 1-178
1.15.2 I/O STATUS DISPLAY . ... ... . . . 1-179
1.15.3 Pseudo InputSignal Display . .. .......................... 1-182
1.15.4 RegisterDisplay . .. ... 1-184
1.15.5 Servo Power Status Display ............................. 1-186
1.15.6 Analog OutputDisplay.............. ... ... ... ......... 1-187
1.16 1/O Messagesand /O Alarms........................... 1-188
1.16.1 Registeringthe UserSection. . ........................... 1-188
Parameter
2.1 Parameter Configuration.................................... 2-1
2.2 System Conform Parameters............................... 2-2
2.2.1 SICXG Parameter . .. ..o 2-2
B S1CxGO000: IN-GUARD SAFE OPERATION MAX. SPEED. . ... 2-2
B SI1CxGO01:DRY-RUNSPEED. ........ ..ot 2-2
B S1CxG002 to S1CxG009: JOINT SPEED FOR
REGISTRATION . ... e e 2-2
B S1CxG010to S1CxG017: LINEAR SPEED FOR
REGISTRATION . ... . e e 2-2
B S1CxG018 to S1CxG025: POSITION ANGLE SPEED ... ..... 2-2
B S1CxG026 to S1CxG029: JOG OPERATION
ABSOLUTEVALUESPEED ........... ... ... ....... 2-3
B S1CxG030 to S1CxG032: INCHING MOVE AMOUNT ........ 2-3
B S1CxG033to S1CxG036: POSITIONING ZONE. ............ 2-3
B S1CxG044: LOW-SPEED START ... ..t 2-4

Xiii



S1CxG045 to S1CxG048: JOG OPERATION LINK SPEED. . . .

S1CxG049 to S1CxG051: YAG LASER SMALL

CIRCLE CUTTING . ... e e
S1CxG052 to S1CxG053: YAG LASER SMALL

CIRCLE CUTTING DIRECTION LIMIT VALUE ..........

S1CxG054 to S1CxG055: YAG LASER SMALL

CIRCLE CUTTING OVERLAP VALUE . ................
S1CxG056: WORK HOME POSITION RETURN SPEED. . . ..
S1CxG057: SEARCHMAX.SPEED . . ................ ...

S1CxG063, S1CxG064: PATTERN CUTTING DIMENSION. . . .

S1CxG065: MIRROR SHIFT SIGN INVERSION. ...........
S1CxG070 to S1CxGO85: PULSE SOFT LIMIT ............
S1CxG086 to S1CxG093: ALLOWABLE MOVE

AMOUNT AT STARTING . ...

2.2.2 S2CPARAMETERS . . . ... .

S2C001: CUBE SOFTLIMITCHECK . ...................
S2C002: S-AXIS INTERFERENCECHECK .. .............
S2C003 to S2C026: CUBE INTERFERENCE CHECK . . .. ...
S2C027 to S2C074: CUBE USING METHOD . .............
S2C075: SECURITY MODE WHEN CONTROL

POWER SUPPLY ISTURNEDON. ...................
S2C076: SELECTION OF

PERPENDICULAR/CYLINDRICAL. . . .......... ... ..
S2C077: COORDINATE SWITCHING. .. .................
S2C078: EXECUTION UNITS AT

‘FORWARD” OPERATION . . . ..
S2C079: INSTRUCTION (EXCEPT FOR MOVE)

EXECUTION AT “FORWARD” OPERATION . . ..........
S2C081: POSTURE CONTROL AT PERPENDICULAR

OPERATION OF JOG. . .. e e
S2C082: OPERATION IN USER COORDINATE

SYSTEM (WHEN EXTERNAL REFERENCE

POINT CONTROL FUNCTIONUSED). . ...............
S2C083: STEP ONLY CHANGING . ...,
S2C084: MANUAL SPEED STORING FOR EACH

COORDINATE . ...

S2C086: ADDITIONAL STEP POSITION . ................
S2C087: MASTER JOB CHANGING OPERATION. .........
S2C088: CHECK AND MACHINE-LOCK KEY

OPERATION INPLAY MODE. . .. ... ... it
S2C089: RESERVED WORK JOB

CHANGING OPERATION. . . .. e
S2C090: MASTER CALL OPERATION IN PLAY MODE .. ...
S2C091: LANGUAGE LEVEL . ... ...
S2C092: +MOV INSTRUCTION SPEED INPUT . .. .........
S2C093: +MOV INSTRUCTION INTERPOLATION INPUT. . ..
S2C094: INSTRUCTION INPUT LEARNING FUNCTION. . ...
S2C095: ADDRESS SETTING WHEN

CONTROL POWERISTURNEDON . .................

Xiv



S2C096: JOB LIST DISPLAY METHOD AT

JOB SELECTION. . .. ... e
S2C097: INITIAL OPERATION OF MANIPULATOR . ..... ...
S2C098: PLAYBACK EXECUTION AT CYCLE

MODE “1- STEP” . . .. ..
S2C099: EXTERNAL START . ... ... . o
S2C100: PLAYBACK PANEL START ....................
S2C101: SPEED DATAINPUTFORM. . ..................
S2C102: RESERVED START ... ... .
S2C104: JOB SELECTION AT REMOTE

FUNCTION (PLAYMODE) .. ...
S2C105: EXTERNAL MODE SWITCH. . ..................
S2C106: MODE SWITCHING FROM PLAYBACK PANEL . . ..
S2C107: EXTERNAL CYCLE SWITCHING . .. .............
S2C108: PROGRAMMING PENDANT

CYCLESWITCHING . . ... e
S2C109: SERVOONPROHIBITION . ... ...t
S2C110: PLAYBACK PANEL AND PROGRAMMING

PENDANT OPERATION WHEN “lO” IS SELECTED

FORREMOTEMODE......... ... ... ... ... . ...
S2C111: OPERATION METHOD AT FWD/BWD

OPERATION OR TEST RUN BY

INDEPENDENT CONTROL. . ...
S2C112: JOB AT CALLING MASTER OF

SUBTASK 1, 2, 3, 4,5 BY

INDEPENDENT CONTROL. . ....... ... oo oot
S2C114: STEP EDITION AT TOOL NO. CHANGE. .........
S2C115: GENERAL OUTPUT RELAY WHEN

CONTROLPOWERISON ... ... e
S2C117 to S2C119: PARITY OF GENERAL

INPUT GROUPS . . ...
S2C122 to S2C124: PARITY OF GENERAL

OUPUT GROUPS . . . e
S2C127 to S2C129: DATA OF GENERAL

INPUT GROUPS. . ... ..
S2C132 to S2C134: DATA OF GENERAL

OUTPUT GROUPS . ... e
S2C139: REMOTE FIRSTCYCLEMODE . ................
S2C140: LOCAL FIRST CYCLEMODE. . .................
S2C141: GENERAL OUTPUT NO. WHEN

ROBOT DROP ALLOWABLE RANGE

ERROROCCURS . ... ..
S2C143 to S2C145: GENERAL OUTPUT GROUP

TO BE INITIALIZED AT SWITCHING MODE ............
S2C158: POWER ON FIRST CYCLEMODE. . .............
S2C159: TEACH MODE FIRST CYCLEMODE. . ...........
S2C160: PLAY MODE FIRST CYCLEMODE ..............
S2C161: ALARM CODE SPECIFIC OUTPUT DATA. ........
S2C162: START CONDITION AFTER

ABSOLUTE DATA ALLOWABLE RANGE

ERROROCCURS . ... ...

XV



B S2C166: CONTROLLED GROUP JOB TEACHING

POSITION CHANGE. . .. ..o 2-27
B S2C167: COOLING FAN ALARM DETECTION . ........... 2-27
B S2C168, S2C169: COOLING FAN

ALARM 1 OPERATION. . . ..ottt 2-27
B S2C170, S2C171: COOLING FAN

ALARM 2 OPERATION. . . o\ oo e 2-27
B S2C172, S2C173: COOLING FAN

ALARM 3OPERATION. . .o\ttt 2-27
B S2C213to S2C228: SETTING OF

OPERATING RELAY NO.. . ..o 2-28
B S2C229 to S2C244: OPERATING METHOD OF RELAYS. . ..2-28
B S2C2451t0 S2C249: TIMERESET. .. ..o 2-28
B S2C250: POSTURE CONTROL OF

SYNCHRONIZED MANIPULATOR (When Twin
Synchronous FunctionUsed) . ....................... 2-29

B S2C251: POSTURE CONTROL OF MANIPULATOR

IN MULTI-JOB (When Twin Synchronous

FunctionUsed) ............ ... ... ... ... ... ... ..... 2-29
B S2C252, S2C253: OPERATION AFTER RESET

FROM LOCUS DEVIATION . ... ... 2-29
B S2C254:DEVIATEDPOSITION . ... 2-31
B S2C257 to S2C259: ROBOT INTERFERENCE CHECK.. . . . .. 2-31
B S2C260: RELATIVE JOB OPERATION METHOD .......... 2-31
B S2C261: TOOLNO.SWITCHING .. ... 2-31
B S2C263: POSITION TEACHING BUZZER ................ 2-31
B S2C264: JOB LINKING DESIGNATION (When Twin

Synchronous FunctionUsed). . ...................... 2-32

2.2.3 S3C Parameter. .. ... 2-32

B S3C412: WORK HOME POSITIONCUBE . ............... 2-32
B S3C413 to S3C415: POSITION CORRECTING

FUNCTION DURING PLAYBACK. . ... ... e 2-33

B S3C416: MAXIMUM DEVIATION ANGLE OF

CURRENT STATION POSITION (When Twin

Synchronous FunctionUsed) . ....................... 2-33
B S3C426 to S3C449: ANALOG OUTPUT

FILTER CONSTANT (When analog output

corresponding to speed functionisused) . .............. 2-34
B S3C450: CUT WIDTH CORRECTION VALUE
(When form cutting functionisused). . ................. 2-34
2.2.4 SAC Parameter. ... ... e 2-34
B S4C015: CURSOR ADVANCE CONTROL FUNCTION .. .... 2-34
B S4C016: CURSOR ADVANCE CONTROL FUNCTION
CONT PROCESS COMPLETION POSITION. . .......... 2-34

B S4C017: CURSOR ADVANCE CONTROL FUNCTION
WORK START INSTRUCTION STEP MOTION
COMPLETION DELAYTIME . ....... ... . ... 2-34
B S4C040 to S4C045: TWIN DRIVE UNIVERSAL
INPUT NO. DESIGNATION (WHEN TWIN DRIVE
FUNCTIONUSED) . ... ..o 2-35

XVi



B S4C049: OPERATION OF JOB WITHOUT
CONTROL GROUP SPECIFICATION. . ................ 2-35
B S4C050: EXECUTION OF “BWD” OPERATION . ........... 2-35
B S4C052: PERMISSION TO CHANGE NON-MOVE
INSTRUCTION TO MOVE INSTRUCTION . . . ........... 2-35
B S4C053: STATION AXIS CURRENT VALUE
DISPLAY FUNCTION .. ... ... 2-36
B S4C054 to S4C059: STATION DISPLAYED UNIT. .......... 2-36
B S4C060: BASE AXIS OPERATION KEY
ALLOCATION SETTING . ... ... 2-37
2.3 TRANSMISSION PARAMETERS ......................... 2-38
B RS000: COMMUNICATION PROTOCOL. . .....cvvveann . 2-38
2.3.1 BasiC Protocol . . ... 2-38
B RS030: NUMBEROFDATABITS ...t 2-38
B RS031:NUMBEROFSTOPBITS .........cciviiiiannnn. 2-38
B RSO032: PARITY .. 2-38
B RS033: TRANSMISSIONSPEED ...........coivivnnn... 2-38
B RS034: RESPONSE WAITING TIMER (TIMERA) .......... 2-38
B RS035: TEXT TERMINATION MONITORING
TIMER (TIMER B) . ... . i 2-38
B RS036: NUMBER OF ENQ RE-TRANSMISSION
RETRIES . . ... 2-38
B RS037: NUMBER OF DATA RE-TRANSMISSION
RETRIES . ... 2-39
B RS038:BLOCK CHECKMETHOD. ..........coviviinn... 2-39
2.3.2 FCLProtocol .. ......... e 2-39
B RS050: NUMBEROFDATABITS ..., .. 2-39
B RS051:NUMBEROFSTOPBITS ... 2-39
B RSO052: PARITY .. 2-39
M RS053: TRANSMISSIONSPEED ...........coivivnnn... 2-39
B RS054: RESPONSE WAITING TIMER (TIMERA) .......... 2-39
B RS055: TEST TERMINATION MONITORING
TIMER (TIMER B) .. ... i 2-39
B RS056: NUMBER OF ENQ RE-TRANSMISSION
RETRIES . ... e e 2-39
B RS057: NUMBER OF DATA RE-TRANSMISSION
RETRIES . .. .. 2-39
B RS058: FC2 FORMAT SPECIFICATION . .. ............... 2-40
B RS059: EXTERNAL MEMORY FILE OVERWRITE
SPECIFICATION . . ..o e 2-40
2.4 Application Parameters.................................... 2-40
2.4.1 ArcWelding . . .o 2-40
B AXPOOO: APPLICATION . .. ..ottt 2-40
B AxP003: WELDING ASSIGNMENT OF
WELDING START CONDITIONFILE . .......... ... .... 2-40
B AxP004: WELDING ASSIGNMENT OF
WELDING END CONDITIONFILES . .. ................ 2-40
B AxP005: WELDING SPEEDPRIORITY .. ................. 2-40
B AxP009: WORK CONTINUING ..........cciiriinnnn... 2-41
B AxP010: WELDING INSTRUCTION OUTPUT .. ............ 2-41

Xvil



2.5

B AxP011, AxP012: MANUAL WIRE OPERATION SPEED. . ... 2-41
B AxP013, AxP014: WELDING CONTROLTIME. . ........... 2-41
B AxPO015 to AxP017: NUMBER OF WELDING CONTROL. .. .. 2-41
B AxP026 to AxP029: TOOL ON/OFF GENERAL
OUTPUT NO. (Jiglesssystem) . .. ..., 2-41
2.4.2 Handling Application. . . ........ ... 2-41
B AxP002, AxP004: f1 KEY FUNCTION . .. ................. 2-41
B AxP003, AXxP005: f2 KEY FUNCTION . .. ................. 2-41
2.4.3 SpotWelding. . . .. ..o 2-42
B AxP003: MAXIMUM NUMBERS OF
CONNECTED WELDERS. . .. ... .. i 2-42
B AxP004: GUN FULL OPEN STROKE
ON/OFF SIGNAL. . . .o e 2-42
B AxP005: STROKE CHANGE ANSWER TIME LIMIT. .. ...... 2-42
B AxP006: PARITY SPECIFICATION FOR
WELDING CONDITIONS . ... ... ..t 2-42
B AxPOO7: ANTICIPATETIME . ... ... 2-42
B AxPO015: WELDING ERROR RESET OUTPUT TIME . .. ..... 2-42
B AxP016, AxP017: ELECTRODE WEAR
AMOUNT ALARMVALUE. .. ... .. e 2-42
2.4.4 General-purpose Application . ... 2-42
B AxP009: WORK CONTINUEPROHIBIT . ................. 2-42
Parameter List .......... ... ... . . 2-43
2.5.1 SICXG Parameter. . ... e 2-43
2.5.2 S2C Parameter. . .. ... e 2-46
2.5.3 S3C Parameter. . ... ... 2-58
2.5.4 SAC Parameter ... ... e 2-64
2.5.5 Transmission Parameters. . ........... i 2-65
2.5.6 AP (Arc Welding) Parameters. . .............. .. 2-68
2.5.7 AP (Handling) Parameters . ............. i 2-69
2.5.8 AP (Spot Welding) Parameters. . ..., 2-70
2.5.9 AP (General-Purpose Applications) Parameters ............... 2-70

Xvili



1.1 Features of Concurrent I/O

1 Concurrent I/O

Concurrent 1/0O control is an 1/0O control function that processes controls relative to the XRC
I/0 independent of the manipulator operation (in parallel with manipulator operation).

1.1 Features of Concurrent I/O

Terminals and connectors to which 1/O signals are connected can be used effectively.
Terminals and connectors are provided for connecting I/O signals. Although the number of
connections are limited, the terminals can be used effectively because only the necessary sig-
nals can be selected and connected to the desired terminal.

Instructions relative to the 1/0 (Robot Language: INFORM II) can be simplified for smooth
manipulator operation.

Fixed procedures relative to the I/O can be registered as independent ladder programs, thus
enabling simplification of 1/0 instructions of the job (operation program) and reducing interrup-
tions.

Reserved signals can be accepted while the manipulator is operating.
Reserved signals can be accepted during operation since manipulator operation processing
and 1/O processing can be executed at the same time.

1.2 Construction and Specifications of the
Concurrent 1/0

The Concurrent I/O consists of the following two blocks.

SYESTEM LADDER
SECTION (PART 1)

IISER LADDER:
SECTION (PART 22

Construction of Concurrent I/O Ladder Program
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1.2 Construction and Specifications of the Concurrent I/O

System Ladder
Section

User Ladder Section

A standard ladder selected for your applications is prepared at the factory. For

more information, see “1.13 Standard Ladder Program” The ladder program
cannot be edited.

Specification of signal connections and interface signal with system ladder are
prepared at the factory. The ladder program can be edited including these sig-

nals.

Concurrent I/O Specifications

Item

Contents

Control Method

Scan control by stored program

Programming

Relay ladder program symbology

Scan Time 10 msec

Memory Capacity | 1500 steps (Option: Max. 3000 step)
Number of 33 types
Instructions

General Input Port

192 points (Concurrent I/O = Manipulator Control Section)

General Output
Port

192 points (Concurrent I/O €< Manipulator Control Section)

Specific Input Port

224 points including unspecified signals (Concurrent I/O - Manipulator Con-
trol Section)

Specific Output
Port

304 points including unspecified signals (Concurrent I1/0O < Manipulator Con-
trol Section)

Hardware Status

96 points (Concurrent I/O - Manipulator Control Section)

Signal Points
Auxiliary Relays | 704 points
External Inputs | 256 points
External Outputs | 256 points

Register
(Numeric Data)

General Register 100 points (0-65535)
System Register 50 points (0-65535)
Analog output register 12 points (0-65535)

Pseudo Input
Signal Points

32 points (Concurrent /0O & System Parameter)

Power Failure
Protective
Function

Ladder Program (Battery Back-Up)
Output status is reset.
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1.3 Classification of I/0O Signals

Concurrent /O Specifications

Item Contents
Error Detection of CPU, system program and ladder programs.
Ladder programming error detection as follows:
Diagnostic Double Use of O_utput Relay
. No END Instruction
Functions

Circuit Error
Format Error
Exceeded Program Capacity

Monitor Eunction | Monitor each signal status in concurrent I1/0O on CRT display.

1.3 Classification of I/O Signals

Classification of I/O signals

Logic Name Classification Description Range
General Input Referenced with input instruction of the job 0010 - 0247
0 xxx .
(192 signals)
General Output Referenced with output instruction of the job 1010 - 1247
1 xxx .
(192 signals)
External Input Signal No. corresponding to the input terminal 2010 - 2327
2 XXX .
(256 signals)
External Output Signal No. corresponding to the output terminal | 3010 - 3327
3 XXX .
(256 signals)
Specific Input Signal to change the operating condition of the 4010 - 4287
4 XXX .
robot (224 signals)
Specific Output Signal notifying the operating condition of the 5010 - 5387
5 xxx .
robot (304 signals)
Auxiliary Relay Auxiliary relay in the concurrent I/O 7010 - 7887
7 XXX .
(704 signals)
80 XXX Control Status Monitoring of the hardware signal status of the 8010 - 8127
81 XXX robot control section (96 signals)
Pseudo Input Pseudo input relay reading from the system 8210 - 8247
82 xxx .
parameter (32 signals)
Network Input Input signal from the network device 9010 - 9327
9 xxx .
(256 signals)
Register 1 word data (16 bits) MO000 - M161
M XXX General Register: MO0O - M099 (162 signals)
System Register: M100 - M149
Analog output register: M150 - M161

1-3



1.3 Classification of /0O Signals

1.3.1 Input Signal

B Meaning of Number

The I/O processing part and the manipulator operation processing part are connected by
"Logical 1/0". However, for the function, they are separated as a quite independent function.
How to handle each signal is also different from the manipulator operation processing part.

In ladder programming, to specify each signal unitedly, the number is set to as follows.
"Relay number" is specified by the numerical value of four digits. This numerical value is com-
posed of the following three information.

ofo, 2] 3

T— ciRelay Mo, in Specified Channel

(b Specified Channel Ma.
ra) Specified Block Mo,

Specified Block Number
This is divided into the following block.

[0] General Input

Pryysical 0
[1] General Qutput
[2] Input Terminal

Lagic O
[3] Qutput Terminal -
[4] Specified Input
[5] Epecified Cutput
[Biz] Pseuda Input
[9] Metwark Input
[7] Auxiliary Relay IFQ Internal
(Internal Relay) Frocessing
[Beovny] Control Input Hard Signal Monitor
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1.3 Classification of 1/0 Signals

Specified Channel Number

Eight signals are defined as one channel.

[01] Last eight signals

v

[nn] Last eight signals

Refer to the undermentioned table for concrete channel number.

Relay Number in Specified Channel

One of eight signals is specified by numerical value (0-7).

Channel Mo, nn—n—|?|5|5|4|3|2|1|n|

Bit Mo, (Relay Moy m

As for each block, a minimum digit is specified by the numerical value to 0-7 for a relay num-
ber as understood from the table. In a word, it is a serial number which omits 8 and 9.
Moreover, the first relay number of each block starts from xx10 because channel number
enters between digits of 10 and 100.

The relay number will be specified by the numerical value of the fourth digit in the frame.

Block Number: O
Relay Number: 0 nn m

nn: Channeld! —» 0019, 0018 [0017 [ 00160015 [ 001400130012 0011 [ 0010
Charnell2 —» 0028 0028 [0027 [ 0026|0025 | 0024|0023 | 0022 0021 [0020
Channeld3 — '0038 0038 |0037 | 0036|0035 | 0034|0033 | 0032 | 0031|0030
Channell4 — : 0048 ' 0048 [0047 | 0046 | 0045 | 0044 [0043 | 0042 [ 0041 [ 0040
Channelts — , 0058 : 0058 | n0s7 | 0056 | 0055 | 0054 | 0053 | 0052 | 0051 [ D050
Channells — 00BY | DDBA |00R7 | 0066] 0065 | 0064 | 0063 | 0062 | 0061 | 006D

‘t There is no relay which corresponds to this number.
(This number cannot be used.)

@ The relay is occasionally treated by the units (8 bits) of the byte (channel) or the units
(16bits) of the word.
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1.3 Classification of 1/0O Signals

1.3.2 Register

The register is data of each every word (16 bits).

General register (M00O - M099) and analog output register (M150 - M161) are readable and
writable.

System register is readable only, and the data is set by the system.

The register is treated by the unit of one word (16 bits).
Therefore, it is not possible to handle it by the bit specification instruction (STR, AND, OR,
- and OUT, etc.) and the PLS instructions, etc.

B General Register

This is composed of one word (16 bits).

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

MO000
MO001

woes | | | [ [ T [ P ]

B  System Register

This is composed of one word (16 bits).

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

M100
M101

wwas | | L ]

B Analog Output Register

This is composed of one word (16 bits). The analog output registers (M150 - M161) Corre-
spond to the analog outputs 1 to 12. Since an analog output board with different digital reso-
lution (D/A circuit) is used in common with the analog output register, the data below the
resolution is cut off at output.

Analog

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
output

AOUTO01 M150

AOUT02 Mi151

AOUT12 M161
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1.3 Classification of I/0O Signals

8-bit resolution: Bit 8 to Bit 15 are valid data.
12-bit resolution: Bit 4 to Bit 15 are valid data.
16-bit resolution: Bit O to Bit 15 are valid data.

Resolution Bit 15 14 13 12 11 10 9 8 7

8-bit

12-bit

16-bit

Regardless of the resolution, the register value per 1V is:

1 (V) = 32767 (7fffH)/14(V) = 2340(924H)

Output voltage

1AV [

5000H fitiH
; OH

A4y

7iffH
Register walue
[hexadecimal)

% Analog output board (JANCD-XEWO1-0) uses a 12-bit resolution D/A circuit.



1.3 Classification of 1/0O Signals

[ Numeric Data

Binary number is the one that the numeric data was expressed by 1(ON) and O(OFF). Internal
data of a usual computer is expressed by the binary number. On the other hand, BCD (Binary
Code Decimal) makes one digit of the decimal number by using four bits of the binary number,
that is, four digits, combines these, and shows the decimal humber. The equipment connected
with XRC occasionally uses BCD as an input and a output signal. When transferring the data
between these, it is necessary to convert BCD into the binary number when XRC receives the
data, and it is necessary to convert the binary number into BCD when outputting the data to
the equipment. It is possible to convert the data by BIN and the BCD instruction in the concur-
rent I/O function.

Binary Number

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

215 514 513 512 511 510 59 58 57 96 95 94 53 52 51 50

BCD

Digit of 1000 Digit of 100 Digit of 10 Digit of 1

r N\ N\ N N

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Binary number and BCD expression of the decimal number

Decimal Number Binary BCD
1 0000 0000 0000 0001 | 0000 0000 0000 0001
12 0000 0000 0000 1100 | 0000 0000 0001 0010
123 0000 0000 0111 1011 | 0000 0001 0010 0011
1234 0000 0100 1101 0010 | 0001 0010 0011 0100
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1.4 Configuration of I/O Signals

1.4 Configuration of I/O Signals

1.4.1 Arc Welding

YASMNAL XRC
SERWO ON
JANCO-XCPO1 EMERGEMNCY
STOP Ol . SPECIFIC D
BOARD
CONTROL CONTROL conmmouronenon | JANCD-XICHT
(HARDVWARE) o STATUS
PROCESEING [* SIGNAL o oA 00
SECTION AREA »{ WELDER IF BOARD
—_— JANCD-KEWDT
a0 A 3300-3327
BlA4 ] 2300-2327
53y = e
el »[ SPECIFIC o & S
ekl - VOAREA M < | | cENERAL 10 BOARD | |
FSTRUCTION o[ GENERAL %%, o 1
L : 3040-3057 ;
SECTION (JOB) [ VO AREA Mo % | 20102087 i
TVETEM i ;
PARSMETER [020 | O A
AREA i i :
NETVITRE é 2 E i
METWORK |9 : CPTION 1O :
PROCESSING . w = ; ;
SECTIoN IMPUT AREA 2 ; BOARD 5
= H '
5 : :
REGISTER ool O ||
AREA * : - 5

How to Monitor Signal Status
To monitor a signal, verify the signal status of the signal logic number in the C. I/O monitor dis-
play.
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1.4 Configuration of I/O Signals

1.4.2 Handling, Spot Welding, General-Purpose

Applications
YASNAL BRC
SERWO OM
JANCD-RCPO EMERGEMCY
STOR Ok SPECIFIC 10
» BOARD
COMTROL CONTROL Eag;;g:ggw;gpou JAMCD-R1001
STATUS * SIGMAL DATA FOR BHALCS
PROCESSIMNG AREA WOLTMGE
SECTION *| WELDER IF BOARD
P JANCD-¥EW
BDK}{: I > 3300-3327
alan " 2300-2327
CFERATIHG STATUST B % PEE
[CONDITION. » SPECIFIC ——m x I
.| O AREA | : ;
= my | 7 | | GENERAL 0 BOARD | |
FETROCTION W OENERAL LIS, c P AMCD-XIOn:
PROCESSING " Vo ApEA "l W ; 010.9057
=ECTION (JO8)  [7 oo % ; 2010-2057 '
SYSTEM ; :
PARSMETER |02l O IR
ARER, E e " :
FETVORR I 2 ; i
e | et ] € [
SECTION o : i
] : :
REGISTER [M%,| O ;| JOe0-3297 i
REA M | zoe0-2207 |

How to Monitor Signal Status
To monitor a signal, verify the signal status of the signal logic number in the C. I/O monitor dis-

play.
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1.5 Specific Input Signals (4xxx)

1.5 Specific Input Signals (4xxx)

1.5.1 Common for All Applications
4017 4016 4015 4014 4013 4012 4011 4010
Safety Alarm UserMsg | User Alm System System
Speed Reset Req Req Msg Req | Alm Req
4027 4026 4025 4024 4023 4022 4021 4020
User Alarm Code (Binary) System Alarm Code (Binary)
d2 dl do d4 d3 d2 dl do
4037 4036 4035 4034 4033 4032 4031 4030
User Message Code (Binary) System Message Code (Binary)
d2 dl do d4 d3 d2 dl do
4047 4046 4045 4044 4043 4042 4041 4040
CMD
INHB Check Ext Servo Play Teach
Weaving Run On Ext Start Resrr; ?te Mode Sel | Mode Sel
4057 4056 4055 4054 4053 4052 4051 4050
- Inhibit PP. Cont 1 Cycle Step
Inhibit 1/0 PPanel Cycle Sel Sel Cycle Sel
4067 4066 4065 4064 4063 4062 4061 4060
Op Org Wait Job Step
Ext Hold Ret R1 SeqR1J | Back R1J
4077 4076 4075 4074 4073 4072 4071 4070
Ext Servo Ope Org Wait Job Step
Ooff 1 Ret R2 Seq R2J | Back R2J
4087 4086 4085 4084 4083 4082 4081 4080
Ext Servo Ope Org Wait Job Step
Off 2 Ret R3 Seq R3J | Back R3J
4097 4096 4095 4094 4093 4092 4091 4090
Sub Sub Sub Sub Sub Master
Master Master Master Master Master Job Call
Job5 Call | Job4 Call | Job3 Call | Job2 Call | Jobl Call
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1.5 Specific Input Signals (4xxx)

4107 4106 4105 4104 4103 4102 4101 4100

SubTask | SubTask | SubTask | SubTask | Sub Task

5Alarm 4Alarm 3Alarm 2Alarm 1Alarm

Request Request Request Request Request
4107 4106 4115 4114 4113 4112 4111 4110
4127 4126 4125 4124 4123 4122 4121 4120
4137 4136 4135 4134 4133 4132 4131 4130
4147 4146 4145 4144 4143 4142 4141 4140
4157 4156 4155 4154 4153 4152 4151 4150
4167 4166 4165 4164 4163 4162 4161 4160
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1.5 Specific Input Signals (4xxx)

1.5.2 Arc Welding
Device 1
4177 4176 4175 4174 4173 4172 4171 4170
Anti-Stick | Retry Ret Retry Nozzle Tip Time Work End Work
Req Req Req Cleaned | Changed | Measure Ans Start Ans
4187 4186 4185 4184 4183 4182 4181 4180
ClIr Ant- Recéltrart Clr Retry Restart Restart/ Restart/ Restart/
Stk No NoO No Reset Wire Gas Arc
4197 4196 4195 4194 4193 4192 4191 4190
4207 4206 4205 4204 4203 4202 4201 4200
Inhb
Sensing
Device 2
4217 4216 4215 4214 4213 4212 4211 4210
Anti-Stick | Retry Ret Retry Nozzle Tip Time Work End Work
Req Req Req Cleaned Changed | Measure Ans Start Ans
4227 4226 4225 4224 4223 4222 4221 4220
Clr Ant- Reiltrart Clr Retry Restart Restart/ Restart/ Restart/
Stk No NoO No Reset Wire Gas Arc
4237 4236 4235 4234 4233 4232 4231 4230
4247 4246 4245 4244 4243 4242 4241 4240
Inhb
Sensing
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1.5 Specific Input Signals (4xxx)

Device 3
4257 4256 4255 4254 4253 4252 4251 4250
Anti-Stick Retry Retry Nozzle Tip Time Work End Work
Req Ret Req Req Cleaned Changed | Measure Ans Start Ans
4267 4266 4265 4264 4263 4262 4261 4260
ClIr Ant- Reiltrar " Clr Retry Restart Restart/ Restart/ Restart/
Stk No NoO No Reset Wire Gas Arc
4277 4276 4275 4274 4273 4272 4271 4270
4287 4286 4285 4284 4283 4282 4281 4280
Inhb
Sensing
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1.5 Specific Input Signals (4xxx)

1.5.3 Handling
Device 1
4177 4176 4175 4174 4173 4172 4171 4170
Time Work End Work
Measure Ans Start Ans
4187 4186 4185 4184 4183 4182 4181 4180
Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor
Input 8 Input 7 Input 6 Input 5 Input 4 Input 3 Input 2 Input 1
4197 4196 4195 4194 4193 4192 4191 4190
4207 4206 4205 4204 4203 4202 4201 4200
Device 2
4217 4216 4215 4214 4213 4212 4211 4210
Time Work End Work
Measure Ans Start Ans
4227 4226 4225 4224 4223 4222 4221 4220
Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor
Input 8 Input 7 Input 6 Input 5 Input 4 Input 3 Input 2 Input 1
4237 4236 4235 4234 4233 4232 4231 4230
4247 4246 4245 4244 4243 4242 4241 4240
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1.5 Specific Input Signals (4xxx)

Device 3
4257 4256 4255 4254 4253 4252 4251 4250
Time Work End Work
Measure Ans Start Ans
4267 4266 4265 4264 4263 4262 4261 4260
Sensor Sensor Sensor Sensor Sensor Sensor Sensor Sensor
Input 8 Input 7 Input 6 Input 5 Input 4 Input 3 Input 2 Input 1
4277 4276 4275 4274 4273 4272 4271 4270
4287 4286 4285 4284 4283 4282 4281 4280
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1.5 Specific Input Signals (4xxx)

1.5.4  Spot Welding

Device 1
4177 4176 4175 4174 4173 4172 4171 4170
Welding Time
Stop Measure
4187 4186 4185 4184 4183 4182 4181 4180
4197 4196 4195 4194 4193 4192 4191 4190
4207 4206 4205 4204 4203 4202 4201 4200
Device 2
4217 4216 4215 4214 4213 4212 4211 4210
Welding Time
Stop Measure
4227 4226 4225 4224 4223 4222 4221 4220
4237 4236 4235 4234 4233 4232 4231 4230
4247 4246 4245 4244 4243 4242 4241 4240
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1.5 Specific Input Signals (4xxx)

Device 3
4257 4256 4255 4254 4253 4252 4251 4250
Welding Time
Stop Measure
4267 4266 4265 4264 4263 4262 4261 4260
4277 4276 4275 4274 4273 4272 4271 4270
4287 4286 4285 4284 4283 4282 4281 4280
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1.5 Specific Input Signals (4xxx)

1.5.5 General-Purpose Applications
Devicel
4177 4176 4175 4174 4173 4172 4171 4170
Time Work End Work
Measure Ans Start Ans
4187 4186 4185 4184 4183 4182 4181 4180
4197 4196 4195 4194 4193 4192 4191 4190
4207 4206 4205 4204 4203 4202 4201 4200
Device2
4217 4216 4215 4214 4213 4212 4211 4210
Time Work End Work
Measure Ans Start Ans
4227 4226 4225 4224 4223 4222 4221 4220
4237 4236 4235 4234 4233 4232 4231 4230
4247 4246 4245 4244 4243 4242 4241 4240
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1.5 Specific Input Signals (4xxx)

Device3
4257 4256 4255 4254 4253 4252 4251 4250
Time Work End Work
Measure Ans Start Ans
4267 4266 4265 4264 4263 4262 4261 4260
4277 4276 4275 4274 4273 4272 4271 4270
4287 4286 4285 4284 4283 4282 4281 4280

The following symbols are used in the explanation to represent the signal condition.

Gate ) The signal takes effect while it is in ON Rising The rising edge is detected as the

| state. signal.

1.5.6 Displaying Alarms And Messages

Various information items about the application can be displayed as messages on the pro-
gramming pendant display of the XRC.This section explains how to select already created
messages. For registration, refer to “Registration of I/0O Alarms and Messages”.

S0MSEC OR

LDN?ER

DISPLAY
REQUEST + -
OMSEC OR:

LOMGER
MESSAGE MO, J I_

Signal Timing

Display request signal is a state signal, which continues to update the display while the signal
is ON.
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1.5 Specific Input Signals (4xxx)

State

==

4010: System Alarm Request

When this signal is ON, a system alarm occurs and the manipulator stops.At the same
time, an alarm message corresponding to the alarm code of the specific inputs (4020

to 4024)appears on the programming pendant display.

4020 to 4024: System alarm No.(binary)
UP to 24 system alarm can be specified.Assign messages by coding decimals from 0 to 23
into binaries.The number specified upper than 24 is same as 23 specified.

Setting Value 0: OFF 1: ON
e 4024 4023 4022 4021 4020
0 0 0 0 0 0
1 0 0 0 0 1
2 0 0 0 1 0
3 0 0 0 1 1
23 1 0 1 1 1

State

4025 to 4027: User Alarm No.

4012: User Alarm Request

When this signal is on, a user alarm occurs and the manipulator stops. At the same
time, an alarm message corresponding to the alarm code of the specific input (4025 to

4027) appears on the programming pendant display.

Up to 8 system alarms can be specified. Assign messages by coding decimals from 0 to 7

into binaries.
Setting Value 0: OFF 1: ON
No.
4027 4026 4025
0 0 0 0
1 0 0 1
2 0 1 0
3 0 1 1
7 1 1 1
| 4011: System Message Request

State

I

When this signal is on, the message of the corresponding message code of specific
inputs (4030 to 4034) appears on the programming pendant display. Manipulator
operation will not be affected even if displayed.
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1.5 Specific Input Signals (4xxx)

4030 to 4034: System Message No. (Binary)

Up to 24 system messages can be specified. Assign message by coding decimals from 0 to
23 into binaries. When any number higher than 24 is designated, it is treated the same as if
23 was specified.

Setting Value 0: OFF 1:ON
No.
4034 4033 4032 4031 4030

0 0 0 0 0 0
1 0 0 0 0 1
2 0 0 0 1 0
3 0 0 0 1 1
23 1 0 1 1 1

B 4013: User Message Request

Gate )| When this signal is on, the message of the corresponding message code of specific
| inputs (4035 to 4037) appears on the programming pendant display. Manipulator
operation will not be affected even if displayed.

4035 to 4037: User Message No. (Binary)

Up to 8 user messages can be specified. Assign message by coding decimals from 0 to 7 into
binaries.

Setting Value 0: OFF 1: ON
No.
4037 4036 4035

0 0 0 0
1 0 0 1
2 0 1 0
3 0 1 1
7 1 1 1

[ | 4014: Alarm Reset

ising] This signal clears alarms or errors when there is a minor failure, system alarm, user
alarm, or user error. Use this signal when desiring to reset an alarm or error from the
outside.
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1.5 Specific Input Signals (4xxx)

<Example>

ARC WIRE
INSTRUCTION SHORTAGE #4030
| | | | )
ARC GAS ™
INSTRUCTION SHORTAGE #1031
| | | | O—
() SETTING (ALWAYS OFF) #4032
)e MESSAGE
1 O CODE
() SETTING (ALWAYS OFF) #1033
| | O—]
() SETTING (ALWAYS OFF) 034
[ | O—o»
#0711 (SYSTEM
#4030 MESSAGE REQUEET)

I

#4010 (SYSTEM
COUNT UR ALARM REQUEST)
| |
T

I

COUNTER COUN

5

#4030 Up

|| COUNT

#4030

1

MOTE: If wire shortage or gas
shortage occurs, the message is
displayed everytime at arc an.
Al_AlRM RESET RESET When the message display

1T exceeds the allowable frequency,
it becomes an alarm.

1.5.7  Selecting Mode/Cycle and Calling Master Job

ising

=

State

=

4040 to 4041: Selection of Mode

These signals have the same function as the mode select key on the playback panel.
Use the signals when desiring to change mode specifications from the outside. If two
or more modes are specified at the same time, the teach mode will have priority.
These signals are invalid when “EXT. MODE SWITCH PROHIBIT” is shown on the
teaching condition set 2 display.

4042, 4056, 4057: Selection of Operating Modes

4042 CMD REMOTE SEL
This signal selects a command remote function such as transmission. When the sys-
tem transmission function (optional) is valid, “CMD REMOTE SETTING” (5055) signal
goes on and the XRC gets ready for transmission with the master computer.
4056 INHIB PP PANEL
When this signal is on, mode/cycle, start and servo on master job call from the play-
back panel and programming pendant are prohibited. However, when “l/O” is
selected, for remote function, this prohibition is released by setting PPanel PP opera-
tion validated parameter. (S2C110)
4057 INHIBIT 10
When this signal is on, the following operation from external input is prohibited.

* Selection of Mode (4040 to 4041)

* Selection of Cycle (4050 to 4052)

* Calling Up Master Job (4090)

» External Servo On (4045)
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1.5 Specific Input Signals (4xxx)

» External Start (4044)
When this signal is off or “COMMAND REMOTE SETTING” (5055) signal is on, the
“REMOTE" lamp on the playback panel will blink.

Operation Mode Processing Standard Ladders

Press the remaote key an
the plavhack panel. (Press ——
again to cancel )

- Femate Mode

o Selected

Tum on the "REWMOTE MODE
SELECT EXTERMAL INPUT"
(20147 signal. (Tum off to
cancel.)

4042 | 4056 | 4057
U o 1 Mot Selected
U 1 0 Selected (10) 0 OFF
1 1110 10 Selected [ Command) 1. ON

* For remote function selection, refer to the “1.15.3 Pseudo Input Signal Display”.
 Transmission function is an optional function.

ising

ising

4050 to 4052: Selection of Cycles

These signals have the same function as the cycle select key on the playback panel.

Use the signals when desiring to change cycle specifications from the outside. These
can also be used when desiring to fix a specified cycle.

If two or more cycles are specified at the same time, or it is operated with the playback
panel at the same time, the cycle will not change.

These are invalid when “EXT. MODE SWITCH PROHIBIT” is shown on the operating

condition display.

4090: Master Job Calling

This signal resets the operating sequence. When the signal is on, the heading of the
master job (Line: 0) will be called up as an execution job. This can be used for execut-
ing system initialization automatically when the power is turned on.

However, it is invalid in the following cases:
» While the manipulator is operating (job is executing)
* While the “ENABLE” lamp on the programming pendant is blinking
» While setting the teach mode
* “MASTER CALLING UP PROHIBIT” is shown on the operating condition display.
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1.5.8 External Servo On

Rising

State

I

ising

State

I

4045: External Servo On

This signal turns on the servo power. Use the signal when turning on the servo power
from the outside.

To use this signal, connect the external servo on signal (EXSVON) on the 1/0O power
on unit (JZNC-XIU01) to +24V (CNO5 9-10). For details, see “1.11 1/0O Except Concur-
rent I/O”. For safe use of the robot, it is recommended to use the above external servo
on input on the I/O power on unit without intervention of the ladder.

This signal is invalid when “EXT. MODE SWITCH PROHIBIT” is shown on the operat-
ing condition display.

4077 to 4087: External Servo Off

When these signals are on, the servo power supply is cut off and the manipulator
stops. Use the signals when desiring to cut off the servo power supply from the out-
side or by ladder conditions for reasons other than the emergency stop. While these
signals are on, the servo power remains off even if the servo on reference (from play-
back panel, programming pendant, or outside) is turned on.

4044: External Start

This signal has the same function as the “START"” button on the playback panel. Auto-
matic operation starts in accordance with cycle specifications. When this signal is
accepted, “OPERATING” (5070) and “PERMISSIBLE WORK OPERATING”(5087)
signals will go on. The signal can be used when starting from a panel other than the
XRC playback panel such as an external operator’s panel. Since only one place on
the playback panel or external input can be specified as the “STARTING” base from
the standpoint of safety, specify “EXTERNAL START PROHIBIT” on the operating con-
dition display.

This signal is invalid under the following conditions:
 Servo power supply is turned off.
* Play mode is not selected.
« “EXTERNAL START PROHIBIT” is on the operating condition display.
» Manipulator is still operating. [When “OPERATING” (5070) signal is on].
* When “HOLDING” (5071) signal is on.
« “EXTERNAL HOLD” (4067) signal is on.

4067: External Hold

This signal has the same function as the “HOLD” button on the playback panel. Use
the signal when instructing “HOLD” from a location other than the playback panel or
programming pendant. While the signal is on, the “HOLD” lamp on the playback panel
is blinking and the “HOLDING” (5071) signal goes on.
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1.5.9  Operating Instructions

B 4016: In-Guard Safe Operating Instruction

Gtate | When this signal is on, the playback panel operating speed is limited by in-guard safe

.|_ operation speed. If approaching the manipulator during operation’s unavoidable, the
operating speed can be limited by turning the signal on. It will therefore be convenient
to interlink the signal with the safety guardrail or safety mat.

This signal is only to limit speed. Since the manipulator operates as taught, prepare the
“EMERGENCY STOP” button so that it can be pressed at any time in the event of an emer-
- gency when one approaches the robot.

B 4046: Check Operation

GBtate | This signal is not a start instruction. When the signal is on, the work instruction in the
job is not executed. Use the signal to check taught steps and motions. This signal is
invalid when “CHECK/ MACHINE LOCK PROHIBIT” on the operating condition dis-
play is on.

B 4047. Weaving Prohibition

Gtate | When these signals are on, weaving in the job are not executed. Use the signals to
.I check taught steps and motions with weaving off.

B 4060 to 4070: 1-Step Back Operating Instruction

State | When these signals are on, at start up the manipulator moves to one step before the
.I displayed step at low speed and stops there disregarding the cycle. These can be

used for performing the operation one step before since some operations are difficult
to be executed.

For a system with one manipulator, use signal No. 4060.

B 4061 to 4071: Sequence Wait

GBtate | The manipulator pauses while this signal is on. Although it is functionally the same as
.I “HOLD?, it differs in the following ways:

1. When these signals are turned on while the manipulator is operating, the manipulator
pauses temporarily, but it is still in an operating state. If these signals are turned on
during an instruction other than a moving instruction (MOV), the instruction is contin-
ued. The “START” lamp remains lit and the “OPERATING” signal remains on. If the
manipulator is operating at high speed when these signals are on, the manipulator
reduces its speed and stops.

2. The status of these signals are controlled. Motion of the manipulator is automatically
resumed when changing from on to off.
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For system with one manipulator, use signal No. 4061.

<Example 1>
The following is an example of using the signal to check S-Axis/ Cube Interference.

OPERATIMNG LIrAIT SEQUENCE
[M-A M AAREA A LREA, RELEASING WWAIT
| | | | | AI_,A” | | P
' OPERATING | - =
IN-E M E-AREA B-AREA OPERATIMG
' OF'{I%IEETING |
IN-C IN C-AREA C-AREA
|| A1 | |
DOPERATIMNG IN A-AREA,
A-AREA, SEQUEMNCE WAIT
| | | | Sy
T 1 L
B-AREA SEQUEMNCE WAIT DOPERATIMNG IN B-AREA,
N | O
C-AREA, SEQUEMCE YWAIT OFPERATIMNG M C-AREA,
| | | | Sy
1 11 N

Explanation of ladder
Meaning of above terms
A, B, C: Area Name
e.g. S-Axis (right), Cube 1, etc.
IN-A, IN-B, IN-C: Status of the combined equipment input externally.

Area A, B, C: Individual status signals

(within the area or not; special output)
Operating signals in A, B, C: On when operating in the area.

This signal is assigned to the combined equipment.
If the combined equipment is in the area first, the SEQUENCE WAIT signal goes on and robot
operation is stopped until the combined equipment leaves the area. When the combined
equipment leaves the area, the SEQUENCE WAIT signal goes off and manipulator operation
resumes.
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<Example 2>
The following is an example of using the signal to detect wire sticking in arc welding.

ARC INTERRUPTED DETECTION Ok DETECT INSTRUCTICRN
| ] M Y
1 I Ry
RE
E @}ﬂ STICKING
WIRE STICKING DETECT TIMER
DETECTING SIGNAL INSTRUCTICN WWIRE STICKING
| | | | T1 Fan!
1 11 Ry
RE
STICKING
WIRE STICKING DETECT TIMER
DETFCTING SIGHAL INSTRUCTION DETECTIGH Ok
| T2 Sy
|| 1T S
DETECT DURING USER SEQUENCE
INSTRUCTION ’&‘L'EI"RM VAT
1 4 S
SEQUENCE USER: ALARM
VAT REQUEST
I [
DURING LISER LISER &L AR
WIRE STICKING ALARM REGUEST
|| 4 O

Explanation of ladder
Monitor the state of welding when an ARC OFF instruction is issued, or if the arc is interrupted

while the instruction is being issued. When detecting wire sticking the SEQUENCE WAIT
REQUEST goes ON and the manipulator pauses.

Normal

Detection OK will be determined when the off state of the wire sticking detection signal contin-
ues for the prescribed time. SEQUENCE WAIT will then be released and the manipulator will

resume operation.

Abnormal

Welding is determined abnormal if the on state of the wire sticking detecting signal continues

longer than the prescribed time.

I/0 alarm will occur if welding is abnormal, and SEQUENCE WAIT will then be cleared.

B 4064, 4074, 4084: Work Home Position Return Request

ising) The manipulator moves to the work home position at the speed of parameter
SICxG056 at joint operation by starting up these signals in the play mode.

During returning to the home position, the "START" lamp is lit ("during start" is
entered) and the message "Operation origin returning"” is displayed on the program-
ming pendant display.
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Do not use these signals unless interlocking to check that the manipulator is at a posi-

tion from which it can return to the home position.

For a system with one manipulator, use signal No. 4064.

1.5.10

Independent Control Signals (Optional)

B 4101, 4102, 4103, 4104, 4105: SUB1, 2, 3, 4,5 ALM REQ

Gtate | These signals are used to stop the specified sub task with an alarm when system sec-
.I tion alarm request (4010) or user section alarm request (4012) is issued.

Input the alarm request after setting the conditions of individual requirements.

Setting Value 0: OFF 1. ON
Meaning
4101 4102 4103 4104 4105
0 0 0 0 0 Stops all tasks
1 0 0 0 0 Stops sub task 1
Stops sub task 1, 2,
1 1 1 1 1 3.4.5

B 4091, 4092, 4093, 4094, 4095: SUBI, 2, 3, 4, 5 MASTER CALL

ising] Operation sequence is reset. When these signals are turned on, the head of the mas-
4 | terjobinsubtake 1, 2, 3, 4, or 5 is called up as an execution job.
These signals are invalid in any of the following cases: i

» The manipulator is operating (during job execution).

* When the [ENABLE] key lamp on the programming pendant is blinking

* During teach lock

* “MASTER CALLING UP PROHIBIT” is shown on the operating condition setting

display
» Master job is not registered

1.5.11 Application Signals

Signals from 0 to 4287 are classified into 3 blocks and assigned to input signals that have dif-
ferent meanings depending on the application. Most of these inputs are used by the system

and they cannot be used from the outside of the XRC. This section explains exceptional sig-
nals available for using from the outside.

B 4170, 4210, 4250: WORK START RESPONSE

State

I
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B 4175, 4215, 4255: RETRY REQUEST

State

B 4176, 4216, 4256: RETRY RETURN REQUEST

Gtate | The “WORK START RESPONSE” signal is used for response to the “WORK START
.|_ INSTRUCTION” (5270, 5310, or 5350) signal. When the “RETRY REQUEST" signal
is used simultaneously, retry operation is performed; when the “RETRY RETURN
REQUEST” signal is used simultaneously, retry return operation is performed. By
responding individually, the work start instruction is completed.
For a system with one application, use signal No. 4170, 4175, or 4176.

B 4171, 4211, 4251: WORK END RESPONSE

State

i
B 4177,4217,4257: AUTOMATIC ANTI-STICKING REQUEST

GBtate | The “WORK END RESPONSE” signal is used for response to the “WORK START
.|_ INSTRUCTION” (5271, 5311, 5351) signal. When the “AUTOMATIC ANTI-STICKING
REQUEST” signal is used simultaneously, anti-sticking operation is performed.

By responding individually, the work start instruction is completed.

For a system with one application, use signal No. 4171 or 4177.

B 4172,4212, 4252: WORK TIME MEASURE

Gtate | The time during which these signals are on is measured as the working time. This
.I working time will be displayed on the system monitoring time display.
For a system with one application, use signal No. 4172.

B 4173, 4213, 4253: TIP REPLACEMENT COMPLETED

Gtate | When these signals are on, tip replacement is reset and the “TIP REPLACEMENT
.I REQUEST” (5273, 5313, 5353) signal goes off.
For a system with one application, use signal No. 4173.

B 4174, 4214, 4254: NOZZLE CLEANING COMPLETED

Gtate | When these signals are on, nozzle cleaning time is reset and the “NOZZLE CLEAN-
1 ING REQUEST” (5273, 5313, 5353) signal goes off.
For a system with one application, use signal No. 4174.

B 4180, 4220, 4260: RESTART REQUEST (ARC SHORTAGE)

State

I
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B 4181, 4221, 4261: RESTART REQUEST (GAS SHORTAGE)

State

B 4182, 4222, 4262: RESTART REQUEST (WIRE SHORTAGE)

Gtate | When these signals are on, restart operations are requested. The restart operation
1 differs for each restart mode.
For a system with one application, use signal No. 4180, 4181, or 4182.

@ Multiple requests cannot be made.
The priority order of requests is arc shortage - gas shortage - wire shortage.
L]

B 4183, 4223, 4263: RESTART RESET PROCESS

Gtate | When these signals are on, the restart process is released. When “manual interven-
.|_ tion method” is selected as a restart method, use these signals to release the restart
process after manual intervention. For the initial value, OT#190 (user open signal) is
connected.

For a system with one application, use signal No. 4183.

B 4184, 4224, 4264: RETRY TIMES CLEAR

GBtate | When these signals are on, the number of retries is cleared.

For a system with one application, use signal No. 4184.

B 4185, 4225, 4264: ARC SHORTAGE RESTART TIMES CLEAR

Gtate | When these signals are on, the number of arc shortage restarts is cleared.

==

For a system with one application, use signal No. 4185.

B 4186, 4226, 4265: AUTOMATIC ANTI-STICKING TIMES CLEAR

Gtate | When these signals are on, the number of automatic anti-stickings are cleared.

I

For a system with one application, use signal No. 4186.

B 4200, 4240, 4280: SENSING PROHIBIT

Gtate | When these signals are on, sensing is not performed in the started job. Use the sig-
.I nals to check taught steps and motions with the sensing function off.
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1.5.12 Handling

Signals from 4170 to 4287 are classified into three blocks and assigned to input signals that
have each different meanings depending on the application. As most of these input signals
are used for the system, they cannot be used from outside of the XRC.

This section explains exceptional signals that are available for external use.

B 4170, 4210, 4250: WORK START RESPONSE

Gtate | These signals are used for response to “WORK START INSTRUCTION” (5270, 5310,
.I 5350) signal. The work start instruction is completed by the response.

For a system with one application, use signal No. 4170.

B 4171, 4211, 4251: WORK END RESPONSE

Gtate | These signals are used for response to “WORK END INSTRUCTION” (5271, 5311,
.I 5351) signal. The work end instruction is completed by the response.
For a system with one application, use signal No. 4171.

B 4172,4212, 4252: WORK TIME MEASURE

State | The time during which these signals are on is measured as the working time.
.I This working time will be displayed on the system monitoring time display.

For a system with one application, use signal No. 4172.

B 4180, 4187, 4220, 4227, 4263, 4264: SENSOR INPUT

Gtate | These signals are specific inputs which can determine the signal status using the han-
.|_ dling specific instruction “HSEN”. When using the “HSEN” instruction, connect it to the
specific input of the XIO 02 board which is connected to these signals.
For a system with one manipulator, use signal Nos. 4180-4187.

1.5.13 Spot Welding

Signals from 4170 to 4287 are assigned to input signals for spot welding application. As most
of these input signals are used for the system, they cannot be used from outside of the XRC.
This section explains exceptional signals that are available for external use.

B 4172,4212, 4252: WORK TIME MEASURE

GBtate | The time during which these signals are on is measured as the working time.
.| This working time will be displayed on the system monitoring time display.

For a system with one application, use signal No. 4172.
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B 4177,4217,4257: WELDING STOP

Giate ) 1his signal stops execution of the welding instruction.
While this signal is ON, the robot playback disregards the spot welding instruction.
Use this signal when the robot should return to the working home position, etc.

For a system with one application, use signal No. 4177.

1.5.14 General-Purpose Applications

Signals from 4170 to 4287 are classified into three blocks and assigned to input signals that
have each different meanings depending on the application. As most of these input signals
are used for the system, they cannot be used from the outside of the XRC.

This section explains exceptional signals that are available for external use.

B 4170, 4210, 4250: WORK START RESPONSE

GBtate | These signals are used for response to “WORK START INSTRUCTION” (5270, 5310,
.I 5350) signal. The work start instruction is completed by the response.

For a system with one application, use signal No. 4170.

B 4171, 4211, 4251: WORK END RESPONSE

Gtate | These signals are used for response to “WORK END INSTRUCTION” (5271, 5311,

.I 5351) signal.

For a system with one application, use signal No. 4171.

B 4172,4212, 4252: WORK TIME MEASURE

Gtate | The time during which these signals are on is measured as the working time.
.| This working time will be displayed on the system monitoring time display.

For a system with one application, use signal No. 4172.
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1.6 Specific Output Signals (5xxx)

1.6.1 Common For All Applications
5017 5016 5015 5014 5013 5012 5011 5010
COOLING ENCDR MEM ERROR USER SYSTEM MINOR MAJOR
FAN BTRY BTRY OCCUR ALM ALM ALM ALM
ERROR WEAK WEAK OCCUR OCCUR OCCUR OCCUR
5027 5026 5025 5024 5023 5022 5021 5020
TOP SUB TOP SUB TOP SUB TOP SUB TOP SUB TOP
MASTER MASTER MASTER MASTER MASTER MASTER
JOB 5 JOB 4 JOB 3 JOB 2 JOB 1 JOB
5037 5036 5035 5034 5033 5032 5031 5030
SUB SUB SuUB SUB SUB
MASTERS | MASTER4 | MASTER3 | MASTER2 | MASTER1
HELD HELD HELD HELD HELD
5047 5046 5045 5044 5043 5042 5041 5040
SuUB SUB SUB SUB SuUB
MASTERS5 | MASTER4 | MASTER3 | MASTER2 | MASTER1
ALARM ALARM ALARM ALARM ALARM
OCCUR OCCUR OCCUR OCCUR OCCUR
5057 5056 5055 5054 5053 5052 5051 5050
TEACH- CMD PLAY TEACH CONT 1-CYCLE STEP
LOCK REMOTE MODE MODE CYCLE SET CYCLE
SET SET SET SET SET SET
5067 5066 5065 5064 5063 5062 5061 5060
SOFT
POSITION CHECK LIMIT Mﬁglélli\lE DRY RUN SSAPFEEE-I—J_
CHECKED RUN SET SET SET SET SET
RELEASE
5077 5076 5075 5074 5073 5072 5071 5070
JOG OPN JOB EDIT SERVO Hgl)-ll_(l)jllge OPERAT-
INFORM INFORM ON LAMP) ING
5087 5086 5085 5084 5083 5082 5081 5080
WORK
I;/égl\R/l}I(T DLIgV?:'I'SE RESTART FI_SCIEE'F/C?N SEARCH- CONT WAIT JOB
RUN R1J R1 PRSR)I;‘I]BIT R1 ING R1J JOB R1J SEQ R1J
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5097 5096 5095 5094 5093 5092 5091 5090
WORK
;’ég:\j}ﬁr DLI;)V(I::'I'SE RESTART FI_S(E/DR\'P/(())N SEARCH- CONT WAIT JOB
RUN R2J R2 PROHIBIT R2 ING R2J JOB R2J SEQ R2J
R2J
5107 5106 5105 5104 5103 5102 5101 5100
WORK
Fyégl\R/I}fT DLEO\EI:X'I'SE RESTART FI?(EE'P/SN SEARCH- CONT WAIT JOB
RUN R3J R3 PROHIBIT R3 ING R3J JOB R3J SEQ R3J
R3J
5117 5116 5115 5114 5113 5112 5111 5110
CUBE INTERFERENCE
8 7 6 5 4 3 2 1
5127 5126 5125 5124 5123 5122 5121 5120
CUBE INTERFERENCE
16 15 14 13 12 11 10 9
5137 5136 5135 5134 5133 5132 5131 5130
CUBE INTERFERENCE
24 23 22 21 20 19 18 17
5147 5146 5145 5144 5143 5142 5141 5140
SPHERE SPHERE
INPUT INPUT CRD SPHERE ISI’\Iﬁl)E(IIQS-’ ISI\I¢I>E(I|?S-
R1 R1 WORKING INTRF FERENCE | FERENCE
ADVANCE | ADVANCE R1R2 R1R2 R1 (L) R1 (R)
R3 INTRF R2 INTRF
5157 5156 5155 5154 5153 5152 5151 5150
SPHERE SPHERE
INPUT INPUT CRD SPHERE ISI\;¢I)E(I|QS- IS;’\I-'II‘i\éIIZQS-
R2 R2 WORKING INTRF FERENCE | FERENCE
ADVANCE | ADVANCE R2R3 R2R3 R2 (L) R2 (R)
R3 INTRF R1 INTRF
5167 5166 5165 5164 5163 5162 5161 5160
SPHERE SPHERE
INPUT INPUT CRD SPHERE ISI\I¢I)E(I|:{S- ISI\I'/IA'\I)E(IE
R3 R3 WORKING INTRF FERENCE | FERENCE
ADVANCE | ADVANCE R3R1 R3R1 R3 (L) R3 (R)
R2 INTRF R1 INTRF
5177 5176 5175 5174 5173 5172 5171 5170
SV ON SV ON SV ON SV ON SV ON SV ON SV ON SV ON
STATUS STATUS STATUS STATUS STATUS STATUS STATUS STATUS
S5 S4 S3 S2 S1 R3 R2 R1
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5187 5186 5185 5184 5183 5182 5181 5180
SV ON
STATUS
S6
5197 5196 5195 5194 5193 5192 5191 5190
5207 5206 5205 5204 5203 5202 5201 5200
5217 5216 5215 5214 5213 5212 5211 5210
5227 5226 5225 5224 5223 5222 5221 5220
5237 5236 5235 5234 5233 5232 5231 5230
5247 5246 5245 5244 5243 5242 5241 5240
5257 5256 5255 5254 5253 5252 5251 5250
5267 5266 5265 5264 5263 5262 5261 5260
ARITH ARITH ARITH
ERROR ZERO CARRY
FLAG FLAG FLAG
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1.6.2 ARC WELDING
Devicel
5277 5276 5275 5274 5273 5272 5271 5270
RETURN CLEAN CHANGE INHB END START
RETRY RETRACT INCHING NOZZLE TIP WORK WORK WORK
CONT
5287 5286 5285 5284 5283 5282 5281 5280
IEEEJF A\; Ag\'I{E"?K OVER OVER RETURN RESTARTI | RESTARTI | RESTARTI
RESTART RESTART RESTART NG/WIR NG/GAS NG/ARC
MODE NO
5297 5296 5295 5294 5293 5292 5291 5290
5307 5306 5305 5304 5303 5302 5301 5300
Device 2
5317 5316 5315 5314 5313 5312 5311 5310
RETURN CLEAN CHANGE INHB END START
RETRY RETRACT INCHING NOZZLE TIP WORK WORK WORK
CONT
5327 5326 5325 5324 5323 5322 5321 5320
F?IEJF A\\:( Ag\'l{g'FlfK OVER OVER RETURN RESTARTI | RESTARTI | RESTARTI
RESTART RESTART RESTART NG/WIR NG/GAS NG/ARC
MODE NO
5337 5336 5335 5334 5333 5332 5331 5330
5347 5346 5345 5344 5343 5342 5341 5340
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Device 3
5357 5356 5355 5354 5353 5352 5351 5350
RETURN CLEAN CHANGE INHB END START
RETRY RETRACT INCHING NOZZLE TIP WORK WORK WORK
CONT
5367 5366 5365 5364 5363 5362 5361 5360
;IEFTLRA\:( Aﬁ\'l{gFTzK OVER OVER RETURN RESTARTI RESTARTI RESTARTI
RESTART RESTART RESTART NG/WIR NG/GAS NG/ARC
MODE NO
5377 5376 5375 5374 5373 5372 5371 5370
5387 5386 5385 5384 5383 5382 5381 5380
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1.6.3 Handling
Device 1
5277 5276 5275 5274 5273 5272 5271 5270
SH-SNSR | SH-SNSR INHB END START
VALID FUNC WORK WORK WORK
SELECT CONT
5287 5286 5285 5284 5283 5282 5281 5280
TOOL TOOL TOOL TOOL TOOL TOOL TOOL TOOL
VALVE 4-2 | VALVE 4-1 | VALVE 3-2 | VALVE 3-1 | VALVE 2-2 | VALVE 2-1 | VALVE 1-2 | VALVE 1-1
5297 5296 5295 5294 5293 5292 5291 5290
5307 5306 5305 5304 5303 5302 5301 5300
Device 2
5317 5316 5315 5314 5313 5312 5311 5310
SH-SNSR VI\II\(I)HRBK END START
VALID CONT WORK WORK
5327 5326 5325 5324 5323 5322 5321 5320
TOOL TOOL TOOL TOOL TOOL TOOL TOOL TOOL
VALVE 4-2 | VALVE 4-1 | VALVE 3-2 | VALVE 3-1 | VALVE 2-2 | VALVE 2-1 | VALVE 1-2 | VALVE 1-1
5337 5336 5335 5334 5333 5332 5331 5330
5347 5346 5345 5344 5343 5342 5341 5340
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Device 3
5357 5356 5355 5354 5353 5352 5351 5350
SH-SNSR VIVI\(IDHRBK END START
VALID CONT WORK WORK
5367 5366 5365 5364 5363 5362 5361 5360
TOOL TOOL TOOL TOOL TOOL TOOL TOOL TOOL
VALVE 4-2 | VALVE 4-1 | VALVE 3-2 | VALVE 3-1 | VALVE 2-2 | VALVE 2-1 | VALVE 1-2 | VALVE 1-1
5377 5376 5375 5374 5373 5372 5371 5370
5387 5386 5385 5384 5383 5382 5381 5380
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1.6.4  Spot Welding

Device 1
5277 5276 5275 5274 5273 5272 5271 5270
Welding WORK CHANGE DVI\EIEQC?T
ON/OFF SVSPOT TIP ALM ERROR
5287 5286 5285 5284 5283 5282 5281 5280
5297 5296 5295 5294 5293 5292 5291 5290
5307 5306 5305 5304 5303 5302 5301 5300
Device 2
5317 5316 5315 5314 5313 5312 5311 5310
Welding WORK CHANGE DVI\E/'II%QCTT
ON/OFF SVSPOT TIP ALM ERROR
5327 5326 5325 5324 5323 5322 5321 5320
5337 5336 5335 5334 5333 5332 5331 5330
5347 5346 5345 5344 5343 5342 5341 5340
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Device 3
5357 5356 5355 5354 5353 5352 5351 5350
Welding WORK CHANGE D\I,EVEQ;ZFT
ON/OFF SVSPOT TIP ALM ERROR
5367 5366 5365 5364 5363 5362 5361 5360
5377 5376 5375 5374 5373 5372 5371 5370
5387 5386 5385 5384 5383 5382 5381 5380
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1.6.5 General-Purpose Applications

Device 1
5277 5276 5275 5274 5273 5272 5271 5270
VIVI\(IDHRBK END START
CONT WORK WORK
5287 5286 5285 5284 5283 5282 5281 5280
5297 5296 5295 5294 5293 5292 5291 5290
5307 5306 5305 5304 5303 5302 5301 5300
Device 2
5317 5316 5315 5314 5313 5312 5311 5310
VIVI\(IDHRBK END START
CONT WORK WORK
5327 5326 5325 5324 5323 5322 5321 5320
5337 5336 5335 5334 5333 5332 5331 5330
5347 5346 5345 5344 5343 5342 5341 5340
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Device 3
5317 5316 5315 5314 5313 5312 5311 5310
VIVI\(I)HRBK END START
CONT WORK WORK
5327 5326 5325 5324 5323 5322 5321 5320
5337 5336 5335 5334 5333 5332 5331 5330
5347 5346 5345 5344 5343 5342 5341 5340

The following symbols are used in the explanation to represent the signal conditions.

Gate ) The signal takes effect while it is in the The rising edge is detected as the

Risin
| on state. f signal.

1.6.6 Displaying Alarms and Messages

B 5010to 5014: ALARM/ERROR OCCURRENCE

Gtate | These signals indicate the occurrence of alarms or errors. The “MAJOR ALM
.I OCCUR” (5010) signal remains on until power is turned off.

Register M100 Alarm Code (Binary/BCD)

If an alarm occurs in the system, the corresponding alarm code is output. If there are two or
more alarms, the code of the first occurring alarm is output. To switch binary and BCD data
type, use the parameter (S2C161). Factory setting is binary.

Register M101 Alarm Code (Binary/BCD)
These signals are detailed information added to the alarm code.
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State

State

I

5015, 5016: BATTERY WEAK

These signals are on when voltage drops in the memory protection battery and the
absolute encoder memory retention battery, to indicate that batteries need replace-
ment. Loss of data in memory due to a weak battery causes much damage.

Take the signals as a kind of alarm and take appropriate action.

5017: COOLING FAN ERROR

This signal is on when the CPU rack cooling fan inside XRC or the cooling fan con-
nected to the power on unit is not operating normally, in order to inform that the cooling
fan is required to be changed. Such a error as non-operating cooling fan causes
damages to XRC and robot components.

Take the signal as a kind of alarm and take appropriate action.

1.6.7  Setting of Mode / Cycle and Particular Play Operation

State

==

State

I

State

State

==

State

I

State

I

5050 to 5052: CYCLE SETTING

These signals indicate the status of specifications of current mode setting. The signal
corresponding to the selected mode is turned on.

5053 to 5054: MODE SETTING

These signals indicate the status of specifications of current mode settings. The sig-
nals are synchronized with the mode select key lamps on the playback panel. The sig-
nal corresponding to the selected mode is turned on.

5055: COMMAND REMOTE SETTING

This signal indicates that the command remote function such as transmission is valid.
When this signal is on, [or “PROHIBIT I0” (4057) signal is off], the “REMOTE” lamp on
the playback panel is blinking.

5056: TEACH LOCK SETTING

This signal indicates that the teach lock is set.

5060: IN-GUARD SAFE OPERATION SETTING

This signal indicates that the manipulator is in the in-guard safe operation status.

5061: DRY-RUN SETTING

This signal indicates that the dry-run is set.
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State

State

==

State

=

5062: MACHINE LOCK SETTING

This signal indicates that the machine lock is set.

5063: SOFT LIMIT RELEASE SETTING

This signal indicates that the soft limit is released. Switching to play mode automati-
cally releases the soft limit and turns off this signal.

5064: CHECK OPERATION SETTING

This signal indicates the check operation is set.

1.6.8 Indication of Start/Stop and Status

State

i

State

I

State

I

State

I

State

I

5170 to 5180: SERVO ON STATUS

These signals indicate that the servo power for each robot/station is on. With the sig-
nal on, the corresponding servo power for each robot/station is on.

5066: POSITION CHECK COMPLETED

This signal indicates that the position check operation has been completed after
“Alarm 4107: OUT OF RANGE (ABSO DATA)” occurred. The signal stays on if the
alarm does not occur after power on.

5070: OPERATING

This signal indicates that the manipulator has been started. That is, the manipulator is
either executing the job, ready for reserved starting, ready for multi-series starting, or
performing test run. This signal is synchronized with the state of the “START"” button
on the playback panel.

5071: HOLDING

This signal indicates that “HOLD” is being instructed with the programming pendant

and it can only be released with the programming pendant. Check this signal if the
manipulator does not operate.

5073: SERVO ON

This signal indicates that after the servo power is turned on, internal processing such
as current position preparation has been completed and the system is ready to accept
“START” instruction. This can be used for determining whether the system is ready for
external start.
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B 5075:JOB EDITING OPERATION INDICATION

GBtate | This signal indicates that the job to be executed has just been edited, searched, or

manipulated with the cursor on. This can be used for determining starting conditions
after editing.

B 5076:JOG OPERATION INDICATION

Gtate | This signal indicates that the manipulator was made to move an axis or FWD/BWD
.I operation on the programming pendant. This signal goes off automatically when play-
back is started. This can be used for determining restarting condition.

B 5087, 5097, 5107: PERMISSIBLE WORK OPERATING

Gtate | This signals indicate that the manipulator is operating at actual workable speed. This

.|_ signals are turned on being synchronized with “OPERATING” (5070) signal. The sta-
tus of these signals during operations other than normal playback operation are
shown below.

State

0: OFF 1: ON Meaning

* Machine Lock Operation
0 * Dry-Run Operation
» Low-Speed Start-Up Operation

e During in-guard safety operation

* During continuous operation with the

1 teach pendant

» When adjusting speed during operation
* When speed is limited by the sensor

In the system with one manipulator, use R1J (5087).

B 5080,5090,5100: SEQUENCE WAITING

Gtate | These signals indicate that the manipulator is stopped by the “SEQUENCE WAIT”

.|_ (4061,4071,4081) signal. After accepting the above signal and the manipulator has
stopped, these signals go on. These signals go off before the manipulator starts oper-
ating when sequence wait is cleared.

For a system with one manipulator, use signal No. 5080.

B 5081, 5091, 5101: SEQUENCE CONTINUING

Giate | These signals indicate that manipulator operation is in executing state in the sequence
.|_ of instruction as taught. These signals go on when the initial job is executed after
power is turned on.
“FWD” and “TEST” operations on the programming pendant are the same as above.
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These signals go off in the following cases.
* When the is moved by operation change such as of the line No. from the program-
ming pendant when the manipulator is stopped.
* When a job is called up.

* When edit operation (addition, change, delete) is executed from the programming
pendant.

For a system with one manipulator, use signal No. 5081.

<Example>
These signals can be used for intentional reset of work section information as shown below.

ARC OCCURREENCE

ARC ON ARC OFF SECTION

| | 4+ o
ARC OCCURREMCE SEQUEMCE
SECTION CORTIMUIMG

| | | |

B 5083, 5093, 5103: SEARCH START

GBtate | These signals indicate that “SEARCH?” instruction being executed. These signals can
be used as effective sensing signals for external sensor.

For a system with one manipulator, use signal No. 5083.

B 5020: HEAD OF MASTER JOB

Gtate | This signal indicates that the execution position is at the head of the master job.
.I These can be used as check signals calling for master job.

B 5085, 5095, 5105: WORK RESTART PROHIBIT

Gtate | When an emergency stop is executed during running at high-speed, the job instruction

i stop position may be advanced from the actual manipulator position due to the servo
delay. At restarting, the manipulator moves for this delay, then the job is executed.
When the instruction stop position is in the work section of arc welding, etc., these sig-
nals are on until the manipulator moves for the delay to reach the position of work start
(Arc ON, etc.). and indicate the work restart prohibited status.

For a system with one manipulator, use signal No. 5085 (R1).

B 5086, 5096, 5106: LOCUS DEVIATION

Gtate | These signals indicate that the corresponding manipulators are deviating from the nat-
.I ural locus, as jog operation after emergency stop or motion stop.
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For a system with one manipulator, use signal No. 5086.

1.6.9 Interference Signals

B 5110to 5137: IN-CUBE

Gtate | These signals indicate the area in which the current control point is positioned in the
.I initially set area. Set the area by parameters (S2C003 to S2C074, S3C024 to
S2C407). These can be used to prevent interference with other manipulators or jigs.

B 5140, 5141, 5150, 5151, 5161, 5162: S-AXIS INTERFERENCE
AREA

State | These signals indicate the area in which the current S-Axis is positioned in the initially

.I set area. Set the area by parameters (S2C002, S3C018 to S3C023). These can be
used to prevent interference with other manipulators or jigs.

r_——

RIGHT AREA

LEFT AREA

Relation Between the Area and the Signal

B 5144,5154, 5164, 5146, 5156, 5166, 5147, 5157, 5167: MOVING
SPHERE INTERFERENCE AREA

Giate | These signals indicate that interference exists by the moving sphere interference
.| check. Areas set by parameters (S2C257 to S2C259, S3C409 to S3C411). These
signals can be used for the manipulator interference check period.

1.6.10 Arithmetic Instruction Signal

B 5260, 5261, 5262: Arithmetic Flag

Giate ) This is a signal which reflects the result of the arithmetic instruction in the following

[ steps. There are three kings of flag: Carry Flag(5060), Zero Flag(5061), Error
Flag(5062).
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1.6.11 Signals During Operation and for Jog Offset Junction
(Optional)

B 5021, 5022, 5023, 5024, 5025: TOP SUB1, 1, 2, 3, 4, 5 MASTER

State

B 5145, 5155, 5165: CRD WORKING

State

These signals indicate that the execution position is at the head of the master job in
.I subtask 1, 2, 3, 4, 5. Use as a checking signal of master job in each sub task call.

This signal indicates coordination jobs R1 and R2, R2 and R3, R3 and R1 are work-
.I ing. This signal is turned off when the job stops or the start lamp goes off.

B 5141, 5142, 5143, 5144, 5155: SUB ALM OCCUR

State

These signals indicate that the sub task is generating an alarm individually during sys-
i tem section alarm occurrence (5012) or user section alarm occurrence (5013).

State 0: OFF 1: ON

Meaning
5041 5042 5043 5044 5045
0 0 0 0 0 All tasks alarms occur
1 0 0 0 0 Sub task 1 alarm occurs
1 1 1 1 1 Sub tasks 1, 2, 3, 4, 5 alarms
occur

B 5152, 5153, 5154, 5155, 5156: SUB HELD

State

These signals indicate sub task 1, 2, 3, 4, 5 stops the operation by alarm occurrence
.I or the “PAUSE” instruction. Operation can be restarted by pressing the [START] key

on the playback panel or inputting external start (4044).
These signals are turned off when all tasks stop or the sub task is released.

1.6.12 Signals for Servo Float Function (Option)

| 5084, 6094, 5104: Servo Float ON

State

I

These signals indicate the servo float operating status.

In the system with one manipulator, use signal No. 5084 (R1).
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1.6.13 Arc Welding

Signals from 5270 to 5387 are classified into three blocks and assigned to output signals that
have different meanings depending on the application. Most of these outputs are used by the
system so they cannot be used from the outside of the XRC. This section explains excep-
tional signals that are available for external use.

B 5270, 5310, 5350: WORK START INSTRUCTION

Gtate | These signals indicate work starting and wait for inputting of the “WORK START
i RESPONSE” (4170, 4210, 4250) signal.

For a system with one application, use signal No. 5270.

B 5271, 5311, 5351: WORK END INSTRUCTION

Gtate | These signals indicate work ending and wait for inputting of the “WORK END
1 RESPONSE” (4171, 4211, 4251) signal.

For a system with one application, use signal No. 4271.

B 5272,5312, 5352: WORK CONTINUING PROHIBIT INSTRUCTION

Giate | These signals indicate whether to continue the operation after stopping during the
.| operation. When the signals are on, the operation is not continued.

For a system with one application, use signal No. 5272.

B 5273, 5313, 5353: TIP REPLACEMENT REQUEST

Gtate | These signals indicate that the preset tip replacement time has come. The signals are
1 reset by the “TIP REPLACEMENT COMPLETED” (4173, 4213, 4253) signals.

For a system with one application, use signal No. 5273.

B 5274,5314, 5354: NOZZLE CLEANING REQUEST

Gtate | These signals indicate that the set nozzle cleaning request time has come. These sig-
.I nals are reset by “NOZZLE CLEANING COMPLETED” (4174, 4214, 4254) signal.

For a system with one application, use signal No. 5274.

B 5275, 5315, 5355: INCHING

Gtate | These signals go on when using the inching of the work instructions.

I

For a system with one application, use signal No. 5275.
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@ For normal inching, use signal No. 1246, 1236, 1226.

B 5276, 5316, 5356: RETRACT

Gtate | These signals go on when using retract of the work instructions.

I

For a system with one application, use signal No. 5276.

@ For normal inching, use signal No. 1247, 1237, 1236.

B 5277,5317,5357: RETRY RETURN PROCESSING

GBtate | These signals indicate that the retry returning is executed by the “RETRY RETURN
1 REQUEST” (4176,4216,4256) signal.

For a system with one application, use signal No. 5277.

B 5280, 5320, 5360: RESTART PROCESSING (ARC SHORTAGE)

State

Inm
B 5281, 5321, 5361: RESTART PROCESSING (GAS SHORTAGE)

State

Imm
B 5282,5322,5362: RESTART PROCESSING (WIRE SHORTAGE)

Gtate | These signals indicate that restarting is executed by the “RESTART REQUEST” (4180
.| to 4802, 4220 to 4222, 4620 to 4622) signals. These can be released by the
“RESTART PROCESS RESET” (1245) signal.

For a system with one application, use signal No. 5280, 5281, or 5282.

B 5283, 5323, 5363: RESTART RETURN PROCESSING

GBtate | These signals are one of the signals related to the restarting operations and indicate
.I that the restart returning is executed.

For a system with one application, use signal No. 5283.

1-52



1.6 Specific Output Signals (5xxx)

B 5284, 5324, 5364: RETRY SETTING TIME EXCEEDED

Gtate | These signals indicate that the accumulated number of restart times has been
reached or exceeded the set value.

For a system with one application, use signal No. 5284.

B 5285, 5325, 5365: ARC SHORTAGE RESTART SETTING TIMES
EXCEEDED

Giate | These signals indicate that the accumulated number of arc shortage restart times has
.I been reached or exceeded the set value.

For a system with one application, use signal No. 5285.

B 5286, 5326, 5366: AUTOMATIC ANTI-STICKING SETTING TIMES
EXCEEDED

Gtate | These signals indicate that the accumulated number of automatic anti-sticking times
has been reached or exceeded the set value.

For a system with one application, use signal No. 5286.

B 5287,5327,5367: RETRY REPLAY MODE

Gtate | These signals inform that arc retry is being executed in the replay operation mode.

I

For a system with one application, use signal No. 5287.

1.6.14 Handling

Signals from 5270 to 5387 are classified into three blocks and assigned to output signals that
have different meanings depending on the application. Most of these outputs are used by the
system so they cannot be used from the outside of the XRC. This section explains excep-
tional signals that are available for external use.

B 5276, 5316, 5356: SHOCK SENSOR FUNCTION SELECT

Giate ) This signal monitors the status of the shock sensor function use in the handling appli-

| cation.

For a system with one application, use signal No. 5276.
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B 5277,5317,5357: SHOCK SENSOR INPUT

Gate ) 1hese signals output the status signal to show whether the shock sensor input func-
tion is valid in the teach mode for the handling application. When concurrent I/O is the
standard handling ladder, an alarm occurs by shock sensor input when these signals
are on; only a message displayed on the programming pendant when these are off.
“JOG” and other operations can be executed.

For a system with one application, use signal No. 5277.

B 5280 to 5287, 5320 to 5327, 5360 to 5367: TOOL VALVE OUTPUT

Gtate | These signals are specific output signals for valves which are turned on/off by han-
.I dling the specific instruction “HAND”. When using the “HAND” instruction, connect it
to the specific input section of the XIO 02 board which is connected to these signals.

For a system with one manipulator, use signal No. 5280 to 5287.

1.6.15 Spot Welding

Signals from 5270 to 5387 are assigned to output signals for spot welding applications. Most
of these inputs are used by the system so they cannot be used from the outside of the XRC.
This section explains exceptional signals that are available for external use.

B 5274, 5314, 5354: WEAR DETECTION ERROR (Motor Gun)

Gtate | These signals output pulses (pulse width: 500 msec) when the signal from sensor
.I does not turn on/off properly at executing the wear detection with sensor.

For a system for one application, use signal No. 5274.

B 5275, 5315, 5355: CHANGE TIP ALM (Motor Gun)

Giate | These signals output pulses (pulse width: 500 msec) when the electrode wear amount

.| exceeds the alarm set value (parameter AxP016 and AxP017) at executing the wear
detection.

For a system for one application, use signal No. 5275.

B 5276, 5316, 5356: SVSPOT EXECUTE (Motor Gun)

GBtate | These signals turn on while a SVSPOT instruction is executing in a job.

=

For a system for one application, use signal No. 5276.
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B 5277, 5317, 5357: WELDING ON/OFF

Gtate ]| This signal monitors the welding on/off from the programing pendant.
Use this signal when the manual spot welding in the teach mode.

For a system with one application, use signal No. 5277.

1.6.16 General-Purpose Applications

Signals from 5270 to 5387 are classified into three blocks and assigned to output signals that
have different meanings depending on the application. Most of these outputs are used by the
system so they cannot be used from the outside of the XRC. This section explains excep-
tional signals that are available for external use.

B 5270, 5310, 5350: WORK START INSTRUCTION

Gtate | These signals indicate work starting and wait for inputting of the “WORK START
i RESPONSE” (4170, 4210, 4250) signal.

For a system with one application, use signal No. 5170.

B 5271, 5311, 5351: WORK END INSTRUCTION

Giate | These signals indicate work ending and wait for inputting of the “WORK END
i RESPONSE” (4171, 4211, 4251) signal.

For a system with one application, use signal No. 5271.

B 5272,5312,5352: WORK CONTINUING PROHIBIT INSTRUCTION

State | These signals indicate whether to continue the operation after stopping. When the
.I signals are on, the operation is not continued.

For a system with one application, use signal No. 5272.
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1.7 Internal Signal Used in Standard Ladder (7xxx)

1.7.1 Arc Welding

7017 7016 7015 7014 7013 7012 7011 7010
CONTROL
START

POWER ON REMOTE

COMPLETED SYSST\EM SYRSST\'/EM RE}L\"E?(TE KEY SIGNAL KEE'\SSEE R'fj%'g\j’/'\'f‘(; EXT, START
(NORMALITY DIR CHANGE

RATION OK
ON)

7027 7026 7025 7024 7023 7022 7021 7020
REMOTE REMOTE cMD SEQUENCE WAITING ALARM
SELECT stLEeT (10) REMOTE WAIT UNTIL INTRF OCCUR-
(PPANEL) PROHIBIT REQUEST IS OFF RENCE

7037 7036 7035 7034 7033 7032 7031 7030

INTRF.4 INTRF.3 INTRF.2 INTRF.1
IN CUBE 4 IN CUBE 3 IN CUBE 2 IN CUBE 1 ENTRANCE | ENTRANCE | ENTRANCE | ENTRANCE
PROHIBIT PROHIBIT PROHIBIT PROHIBIT

7047 7046 7045 7044 7043 7042 7041 7040
MOTOR ARC OCCUR- ARC

o cocct PSUEDO STICKING WIRE GAS ARC OCCUR-

ARC ON DETECTION | SHORTAGE | SHORTAGE | SHORTAGE RENCE
MEMORY PROHIBIT
CHECK
7057 7056 7055 7054 7053 7052 7051 7050
WIRE WIRE MOTORRVS | MOTORFWD | MOTORRVS | MOTOR FWD MOTOR MOTOR DIR
RETRACT INCHING ROTATION ROTATION ROTATION ROTATION | DIRCHANGE | CHANGE
REQUEST REQUEST PERMIT PERMIT MEMORY MEMORY PROHIBIT PERMIT
7067 7066 7065 7064 7063 7062 7061 7060
ARCANS | ARCOCCUR | ARCOCCUR | ARC OCCUR
ERROR CONDITION | CONDITION | CONDITION R R oL RETRE RE
(SUB) oK MODE CYCLE
7077 7076 7075 7074 7073 7072 7071 7070
STICKING
STICKING STICKING STICKING | DETECTION | STICKING | ARC OCCUR- ARC ON ARC OCCUR-
(AT ON/OFF) (AT ON) (AT OFF) (AT OFF/ CHECK RENCE CONTINUING RENCE
REQUEST MEMORY PROHIBIT
ERROR)
7087 7086 7085 7084 7083 7082 7081 7080
STICKING AUTO
CHECKED SHQS%GE STICKING ST'Ll\chrIﬁ\lG STICKING STICKING NO STICKING
(T ARCANs | GHORTASE | RELEASE STICKING CHECKED CHECK STICKING (FINAL)
ERROR) COUNT
7097 7096 7095 7094 7093 7092 7091 7090
RESTART RETRY RETRY ARC ANS ARC ANS
RETURN RETRYING REIRY PROCES- RETRY REQUEST ERROR ERROR
MEMORY SING MEMORY OUTPUT (FINAL)
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7107 7106 7105 7104 7103 7102 7101 7100
WIRE GAS ARC ARC ARC
SHORTAGE | SHORTAGE | SHORTAGE RESTART RESTART- RESTART SHORTAGE | SHORTAGE

MSG MSG ALM INVALID ING MEMORY RESTART RESTART
CONDITION | CONDITION | CONDITION MEM RESET MEM
7117 7116 7115 7114 7113 7112 7111 7110
ARC ARC
WIRE GAS
SHORTAGE | SHORTAGE RESTART
SHORTAGE | SHORTAGE
ALMCOND | ALMCOND | MSG INVALID
WAITING 2 WAITING 1 ALMCOND | ALM COND
7127 7126 7125 7124 7123 7122 7121 7120
GAS
ARC STOP WIRE WIRE GAS
OPERATION (AT ARC SHORTAGE | SHORTAGE | SHORTAGE ,\Sﬂgg'géﬁg
CONTINUING | SHORTAGE | MSGCOND | MSGCOND | MSGCOND | \ioCCONE
RESTART) WAITING 2 WAITING 1 WAITING 2
7137 7136 7135 7134 7133 7132 7131 7130
7887 7886 7885 7884 7883 7882 7881 7880
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1.7.2

Handling

7017 7016 7015 7014 7013 7012 7011 7010
PCOOVDEEOOI;\‘ SYSTEM SYSTEM REMOTE REMOTE REMOTE RESCTIé’_\IsITNG
COMPLETED KEY SIGNAL
(NORMAL LY RSV RSV RSV Do ohaNaE | KEY PULSE _PREPA
ON)
7027 7026 7025 7024 7023 7022 7021 7020
REMOTE ALARM
WAITING
MODE REMOTE REMOTE OCCUR-
SELECT SELECT (10) SELECT EXHOLD UNITS'LC';IT:RF' RENCE
(PPANEL)
7037 7036 7035 7034 7033 7032 7031 7030
INTRF. 4 INTRF. 3 INTRF. 2 INTRF. 1
IN CUBE 4 IN CUBE 3 IN CUBE 2 IN CUBE 1 ENTRANCE | ENTRANCE | ENTRANCE | ENTRANCE
PROHIBIT PROHIBIT PROHIBIT PROHIBIT
7047 7046 7045 7044 7043 7042 7041 7040
INTRF. 7 INTRF. 6 INTRF. 5
IN CUBE 7 IN CUBE 6 IN CUBE 5 ENTRANCE | ENTRANCE | ENTRANCE
PROHIBIT PROHIBIT PROHIBIT
7057 7056 7055 7054 7053 7052 7051 7050
PRE’;'SRURE SHOCK WORK INST. WORK WORK
LOWERING SE\I'\;,SU?R cgggmtéwe OPERATING 'NSTITgkl’ c-
INPUT
7067 7066 7065 7064 7063 7062 7061 7060
PLAY/L PLAY/1
PLAY/CONT | PLAY/CONT
CYCLE CYCLE
SELECT SELECTING SELECT SELECTING
7887 7886 7885 7884 7883 7882 7881 7880
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1.7.3

Spot Welding

7017 7016 7015 7014 7013 7012 7011 7010
CONTROL
START
OPWER ON REMOTE
SYSTEM SYSTEM REMOTE REMOTE RECEIVING
COMPLETED KEY SIGNAL EXT. START
(NOFS'K', )ALLY RSV RSV KEY DIR CHANGE | KEY PULSE . :TFIQCE)EAC-)K
7027 7026 7025 7024 7023 7022 7021 7020
REMOTE WAITING ALARM
REMOTE REMOTE
SELECT INTRF. IS OCCUR-
(PPANEL) SELECT (10) SELECT OFF RENCE
7037 7036 7035 7034 7033 7032 7031 7030
INTRF. 4 INTRF. 3 INTRF 2 INTRF. 1
IN CUBE 4 IN CUBE 3 IN CUBE 2 IN CUBE 1 ENTRANCE | ENTRANCE | ENTRANCE | ENTRANCE
PROHIBIT PROHIBIT PROHIBIT PROHIBIT
7047 7046 7045 7044 7043 7042 7041 7040
WELDING WELDING
STOP ON/OFF
INPUT REQUEST
7057 7056 7055 7054 7053 7052 7051 7050
GUN CoOL TIMER COOL
WATER WATER
ERROR ERROR
INPUT INPUT
7067 7066 7065 7064 7063 7062 7061 7060
AR TRANS.
PRESSURE THERMO.
LOWERED ERROR
INPUT INPUT
7077 7076 7075 7074 7073 7072 7071 7070
WELDING
ON/OFF
OUTPUT
7087 7086 7085 7084 7083 7082 7081 7080
AIR PRESS TRANS. GUNCOOL | TIMER COOL
LOWERED THERMO. WATER WATER
ALARM ALARM ALARM ALARM
REQUEST REQUEST REQUEST REQUEST
7097 7096 7095 7094 7093 7092 7091 7090
MANUAL AIR PRESS GUN COOL | TIMER COOL
WELDING LOWERED WATER WATER
MESSAGE MESSAGE MESSAGE MESSAGE
REQUEST REQUEST REQUEST REQUEST
7107 7106 7105 7104 7103 7102 7101 7100
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7887 7886 7885 7884 7883 7882 7881 7880
1.7.4  General-Purpose Applications
7017 7016 7015 7014 7013 7012 7011 7010
P%?/DIEE%IN SYSTEM SYSTEM REMOTE REMOTE REMOTE RE%TISSII—NG
COMPLETED KEY SIGNAL EXT. START
(NOFéI\KI‘,)'-\LLY RESERVE RESERVE KEY DIR CHANGE KEY PULSE R:TRISEAC—)K
7027 7026 7025 7024 7023 7022 7021 7020
REMOTE REMOTE REMOTE WAITING ALARM
SELECT UNTIL INTRF OCCUR-
(P.PANEL) SELECT (10) SELECT IS OFF RENCE
7037 7036 7035 7034 7033 7032 7031 7030
INTRF. 4 INTRF. 3 INTRF. 2 INTRFE. 1
IN CUBE 4 IN CUBE 3 IN CUBE 2 IN CUBE 1 ENTRANCE ENTRANCE ENTRANCE ENTRANCE
PROHIBIT PROHIBIT PROHIBIT PROHIBIT
7047 7046 7045 7044 7043 7042 7041 7040
WORK INST.
WORK CONTINUING WORK WORK INST.
PROHIBIT PROHIBIT OPERATING
7057 7056 7055 7054 7053 7052 7051 7050
7887 7886 7885 7884 7883 7882 7881 7880
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I
1.8 Internal Control Status Signals (80xx)
1.8.1 Internal Control Status Signals
*: NC contact
8017 8016 8015 8014 8013 8012 8011 8010
SVON START HOLD TEACH PLAY REMOTE EDIT_LOCK
EDIT_LOCK Editing Prohibit
REMOTE Remote Mode Select
PLAY Play Mode Select
TEACH Teach Mode Select
*HOLD Hold (Playback Panel)
START Operation Start
SVON Servo On (OR Signal for Playback Panel and
Programming Pendant)
8027 8026 8025 8024 8023 8022 8021 8020
PBESP PPESP EXESP ERRCPU SAF_F iﬁm Zf;f\jz 24VOK
24VOK External Power 24 V OK Signal
*SAF_F Safety Plug Input
*ERRCPU XCOO01 CPU Error (Emergency Stop)
*EXESP External Emergency Stop
*PPESP Programming Pendant Emergency Stop
*PBESP Playback Panel Emergency Stop
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1.8 Internal Control Status Signals (80xx)

8037 8036 8035 8034 8033 8032 8031 8030
EXSVON EXHOLD DSWIN SAFRDY FORCE SYSRDY rsegf\?;
SYSRDY Servo ON Condition 1
FORCE Forced Release Input
SAFRDY Servo ON Condition 2
DSWIN Deadman Switch Input
*EXHOLD External Hold
EXSVON External Servo On
8047 8046 8045 8044 8043 8042 8041 8040
rseyssetfvrz SPD1 SPD2
SPD2 Safe Speed 2
SPD1 Safe Speed 1
8057 8056 8055 8054 8053 8052 8051 8050
TUALM:2#2 BRX:2#1 SVMX:2#1 TUALM:1#1 BRX1#1 SVMX:1#1
SERVOPACK #1

Power ON unit 1

SVMX:1#1 Confirmation of Power ON of Servo Power Supply
Group

BRX:1#1 Confirmation of Brake Release

*TUALM:1#1  Power ON Unit Signal Alarm (Emergency Stop)

Power ON unit 2

SVMX:2#1 Confirmation of Power ON of Servo Power Supply
Group

BRX:2#1 Confirmation of Brake Release

*TUALM:2#1  Power ON Unit Signal Alarm (Emergency Stop)

1-62



1.8 Internal Control Status Signals (80xx)

8067 8066 8065 8064 8063 8062 8061 8060
TUALM:2#2 BRX:2#2 SVMX:2#2 TUALM:1#2 BRX:1#2 SVMX:1#2
SERVOPACK #2

Power ON unit 1

SVMX:1#2 Confirmation of Power ON of Servo Power Supply
Group

BRX:1#2 Confirmation of Brake Release

*TUALM:1#2  Power ON Unit Signal Alarm (Emergency Stop)

Power ON unit 2

SVMX:2#2 Confirmation of Power ON of Servo Power Supply
Group

BRX:2#2 Confirmation of Brake Release

*TUALM:2#2  Power ON Unit Signal Alarm (Emergency Stop)

8077 8076 8075 8074 8073 8072 8071 8070
TUALM:2#3 BRX:2#3 SVMX:2#3 TUALM:1#3 BRX:1#3 SVMX:1#3
SERVOPACK #3

Power ON unit 1

SVMX:1#3 Confirmation of Power ON of Servo Power Supply
Group

BRX:1#3 Confirmation of Brake Release

*TUALM:1#3  Power ON Unit Signal Alarm (Emergency Stop)

Power ON unit 2

SVMX:2#3 Confirmation of Power ON of Servo Power Supply
Group

BRX:2#3 Confirmation of Brake Release

*TUALM:2#3  Power ON Unit Signal Alarm (Emergency Stop)
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1.8 Internal Control Status Signals (80xx)

8087 8086 8085 8084 8083 8082 8081 8080
TUALM:2#4 BRX:2#4 SVMX:2#4 TUALM:1#4 BRX:1#4 SVMX:1#4
SERVOPACK #4

Power ON unit 1

SVMX:1#4 Confirmation of Power ON of Servo Power Supply
Group

BRX:1#4 Confirmation of Brake Release

*TUALM:1#4  Power ON Unit Signal Alarm (Emergency Stop)

Power ON unit 2

SVMX:2#4 Confirmation of Power ON of Servo Power Supply
Group

BRX:2#4 Confirmation of Brake Release

*TUALM:2#4  Power ON Unit Signal Alarm (Emergency Stop)

8097 8096 8095 8094 8093 8092 8091 8090
TUALM:2#5 BRX:2#5 SVMX:2#5 TUALM:1#5 BRX:1#5 SVMX:1#5
SERVOPACK #5

Power ON unit 1

SVMX:1#5 Confirmation of Power ON of Servo Power Supply
Group

BRX:1#5 Confirmation of Brake Release

*TUALM:1#5  Power ON Unit Signal Alarm (Emergency Stop)

Power ON unit 2

SVMX:2#5 Confirmation of Power ON of Servo Power Supply
Group

BRX:2#5 Confirmation of Brake Release

*TUALM:2#5  Power ON Unit Signal Alarm (Emergency Stop)
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1.8 Internal Control Status Signals (80xx)

8107 8106 8105 8104 8103 8102 8101 8100
TUALM:2#6 BRX:2#6 SVMX:2#6 TUALM:1#6 BRX:1#6 SVMX:1#6
SERVOPACK #6
Power ON unit
SVMX:1#6 Confirmation of Power ON of Servo Power Supply
Group
BRX:1#6 Confirmation of Brake Release
*TUALM:1#6  Power ON Unit Signal Alarm (Emergency Stop)
Power ON unit 2
SVMX:2#6 Confirmation of Power ON of Servo Power Supply
Group
BRX:2#6 Confirmation of Brake Release
*TUALM:2#6  Power ON Unit Signal Alarm (Emergency Stop)
8117 8116 8115 8114 8113 8112 8111 8110
DIN1 DIN2 DIN3
DIN3 Direct IN 3
DIN2 Direct IN 2
DIN1 Direct IN 1
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1.8 Internal Control Status Signals (80xx)

The following symbols are used in the explanation to represent the signal conditions.

1.8.2

Gate ) The signal takes effect while it is in the

I on state.

Rising

B 8010: EDITING PROHIBITION

B 38011 to 8013: MODE SELECTION

==

B 8015: *PLAYBACK PANEL HOLD

B 3016: OPERATION START

Rising

1-66

8127 8126 8125 8124 8123 8122 8121 8120
ot EXOT SHOCK1 ERRSVCPU FUCUT ON-EN SHOCK2
*SHOCK2 Shock Sensor Operation Hold
*ON-EN Servo ON Enabled
*FUCUT Brake Fuse Blowout
*ERRSVCPU Servo CPU Error
*SHOCK1 Shock Sensor Operation Emergency Stop
*EXOT External Axis Overtravel
*OT Overtravel

The rising edge is detected as the

signal.

Internal Control Status Signal (Monitor)

GBtate | These signals indicate the operating of the [EDIT LOCK] key on the subpanel in the
.I playback panel.

CState | These signals indicate the status of the mode selection of the playback panel.

Gtate | This signal indicates the operating status of the start key on the playback panel.

This signal indicates the operating status of the “START” key on the playback panel.




1.8 Internal Control Status Signals (80xx)

Rising

State

I

State

==

State

I

State

==

State

I

State

=

State

I

8017: SERVO POWER ON

This signal indicates the operating status of the “SERVO POWER” key on the play-
back panel.

8020: 24VOK

This signal goes ON when 24V power for I/O is supplied normally.
For details of connecting 1/0 power, refer to “7 Description of Units and Circuit
Boards”.

8023: *SAFETY PLUG INPUT

This signal turns off when the safety guard input signal connected to the external input
(X1001 board) operates.
For the connection, refer to “1.11 I/O Except Concurrent 1/0.”

8024: *XCP01 CPU Error
This signal turns off when the servo turns off in the system (XCP0O1 CPU).

8025: *EXTERNAL EMERGENCY STOP

This signal is OFF when the emergency stop signal connected to the external input
(X1001 board) is operating.Refer to the “1.11 I/O Except Concurrent I/O” for connec-
tion.

8026: *PROGRAMMING PENDANT EMERGENCY

This signal is off when the emergency stop on the programming pendant is operating.

8027:* PLAYBACK PANEL EMERGENCY STOP

This signal is off when the emergency stop on the playback panel is operating.

8031: SERVO ON CONDITION 1

This signal turns on when the following signals satisfy the conditions for servo ON sta-
tus.
When this signal turns off while the servo is ON, the servo power supply is shut down.
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1.8 Internal Control Status Signals (80xx)

State

I

State

=

State

I

State

I

State

=

+24h
EXESP FEESP PPESP ERRCPU  TEACH SWON
B p N, Lo e =Y SROY
SAF_F EXSVON
TE&CH: Teach mode 024y
SYSROY

8032: FORCED RELEASE INPUT

This signal indicates the operation status of the external forced release input signal.
This signal is input from the X001 board.

For the connection, refer to “1.11 1/0O Except Concurrent I/O.”

8033: SERVO ON CONDITION 2

This signal turns ON when the following signals satisfy the conditions for servo ON
status.

When this signal turns off while the servo is on, the servo power supply is shut down.

+24
TLK DS
T —[S4FRDY
PLAY  SAFF .
T oz4v

TLE: Teach lock (st teach mode)
PLAY: Play mode

8034: DEADMAN SWITCH INPUT

This signal indicates the operation status of deadman switch input signal.
This signal turns on by holding the deadman switch and turns off by holding further
until a sound “click” is made.

8035: *EXTERNAL HOLD

This signal indicates the operation status of the hold signal from the outside. The sig-

nal is input from the XIO01 board. Refer to the “1.11 I/O Except Concurrent I/O” for
connection.

8037: EXTERNAL SERVO ON INPUT

This signal is on when the servo power on instruction is input from the outside. The

signal is input from the XIO01 board. Refer to the “1.11 1/O Except Concurrent 1/O” for
connection.
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1.8 Internal Control Status Signals (80xx)

State

=

State

I

State

I

State

I

State

==

State

I

State

I

8040: SAFE SPEED 2

This signal turns on in the safe speed 2 condition.
This signal is available only for the XRC for European standard specifications.

8041: SAFE SPEED 1

This signal turns on in the safe speed 1 condition.
This signal is available only for the XRC for European standard specifications

8051, 8055, 8061, 8065, 8071, 8075, 8081, 8085, 8091, 8095,
8101, 8105: CONFIRMATION OF SERVO POWER ON

These signals indicate the operation status of the servo ON auxiliary relay in the servo
power ON circuit.

Each signal corresponds to the power ON unit. The configurations of SERVOPACK
and power ON unit differ depending on the system.

8052, 8056, 8062, 8066, 8072, 8076, 8082, 8086, 8092, 8096,
8102, 8106: CONFIRMATION OF BRAKE RELEASE

These signals indicate the operation status of magnetizing circuit drive relay of brake
for robot and station.

Each signal corresponds to the power ON unit. The configurations of SERVOPACK
and power ON unit differ depending on the system.

8053, 8057, 8063, 8067, 8073, 8077, 8083, 8087, 8093, 8097,
8103, 8107: POWER ON UNIT SIGNAL ALARM

These signals indicate the alarm status of power ON unit.

These signals indicate the operation status of overtravel (OT), external axis overtravel
(EXQT), shock sensor operation emergency stop (SHOCK1), servo CPU error
(ERRSVCPU), brake fuse blowout (FUCUT), and servo ON enabled (ON-EN).

Each signal corresponds to the power ON unit. The configurations of SERVOPACK
and power ON unit differ depending on the system.

8111 to 8113: DIRECT IN 1to 3

These signals indicate the status of direct IN signals.
These signals are input from the XIO01 board.

8120: *SHOCK SENSOR OPERATION HOLD

This signal indicate the detecting status of shock sensor operated detecting circuit.
This signal is input from the X001 board.
This signal is valid when “HOLD” is set for the shock sensor stop designation in the
overrun and shock sensor release display.
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1.8 Internal Control Status Signals (80xx)

B 8121:*SERVO ON ENABLED

Giate ) This signal indicate the detected status of servo ON enabled.
| This signal is input from the XIO01 board.

B 38123: *BRAKE FUSE BLOWOUT

Gate ) This signal turns off when the fuse of brake magnetizing circuit is blown out.

I

B 8124:*SERVO CPU ERROR

Giate ) This signal turns off when an error is detected in the servo system (WRCAO1 CPU).

B 38125:*SHOCK SENSOR OPERATION EMERGENCY STOP

Gate ) This signal indicate the detected status of the shock sensor operated detecting circuit.
[ This signal is input from the X001 board.

This signal is valid when “EMERGENCY STOP” is set for the shock sensor stop desig-
nation in the overrun and shock sensor release display.

B 38126: *EXTERNAL AXIS OVERTRAVEL

Gate ) This signal turns off when the external axis overrun LS operates.
[ This signal is input from the X001 board.

B 8127:*OVERTRAVEL

Giate ) This signal turns off when the robot axis overrun LS operates.

=
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1.9 Pseudo Input Signals (82xx)

The following symbols are used in the explanation to represent the signal conditions.

Gate ) 1he signal takes effect while it is in the The rising edge is detected as the sig-

Risin
| on state. f nal.

1.9.1 Pseudo Input Signals

B 8214 to 8216: REMOTE FUNCTION SELECTION

GBtate | Setting whether the 1/0O, commands, programming pendant or playback box is to be
.I used when the remote mode is selected can be done in the user’'s maintenance mode.
These signals indicate the status set in the user's maintenance mode as shown below.

(0: OFF 1: ON)
8214 10 0:Used 1:Not Used
8215 Command 0:Not Used 1:Used
8216 PP/PPanel 0:Used 1:Not Used

B 8220 to 8224: SIGNAL SELECT STATUS (SPOT WELDING)

Giate | The use of the signal for the spot welding can be set in the pseudo input signal display.
.| If the setting is ON, the signal for the spot welding is assigned.
If the setting is OFF, the general output signal is assigned.

(0: OFF 1:ON)

8220 TIMER COOLING WATER ERROR INPUT 0:Not Used 1:Used
8221 GUN COOLING WATER ERROR INPUT  0:NotUsed 1:Used

8222 TRANS. THERMO. ERROR INPUT O:Not Used 1:Used
8223 AIR PRESSURE LOWERED INPUT O:Not Used 1:Used
8224 WELDING ON/OFF OUTPUT O:Not Used 1:Used

1.10 Network Input Signals (9xxx)

Network input signals are related to optional network functions. For the detailed information,
refer to the operator's manual regarding each network function.
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1.11 1/O Except Concurrent I/O

1.11 |/O Except Concurrent I/O

The following signal is connected directly to the manipulator control section without passing

through the concurrent 1/O.

Adequate care should be taken for switch setting and method of connection when using this

signal.

1.11.1 Hardware Specific Input

A\ CAUTION

e Before use, remove any jumper leads from the specific input signals.

The unit may malfunctioning in injury or damage to equipment.

YASNAC XRC
JANCD-XIO 01
+24V CN 05
EXESP 1 | ExESP+
2 | EXESP-
&—| 3 |ExHOLD+
EXHOLD 4 | EXHOLD-
SAF-F &— 5 | SAF-F+
'—O 6 | SAF-F-
10 | EXSVON-
+24V +24VU
______ CN 06
1
DIN 1 ’_:___%'r 1 | EXDZN 1+
0—:,‘“';‘ T_ 2 | EXDZN 1-
1
DIN 2 L l_ 3 | EXDZN 2+
e 4 | EXDZN 2-
R
DIN 3 ~ T 5 | EXDZN 3+
_l_D:““i_‘;. {6 | EXDZN 3-
1
DIN 4 L 7 | ExDZN 4+
Y — 8 | EXD2N 4-
+
J/ 9 | FORCE+
FORCE ~ [ 10 | FORCE-
o
_____ =l
v
GND 024VU

Connection of Specific Inputs
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EXTERNAL
EMERGENCY STOP

EXTERNAL HOLD

SAFETY PLUG

EXTERNAL SERVO ON

— DIRECT IN

SW WITH KEY




1.11 /O Except Concurrent 1/O

A\ CAUTION

» Use the “FORCE” (Forced release) input with normally open circuit.

* Use the switch which has the key for “FORCE” input. The manager of the system is
responsible for storage of the key.

* When “FORCE" is input, any deadman switch is invalidated.

B EXESP: FOR EXTERNAL EMERGENCY STOP

GBtate ]| This signal allows use of the emergency stop switch from an external source. When
this signal is input, the servo power goes off, and job execution is stopped. At this
time, the servo power cannot be turned on. This function becomes invalid by con-
necting the jumper wire.

B EXHOLD: FOR EXTERNAL HOLD

Giate ]| This signal allows use of the hold switch from an external source. When this signal is
.I input, the job execution stops. At this time, the start and axis functions cannot be
used. This function becomes invalid by connecting the jumper wire.

B SAF_F:FOR SAFETY PLUG

Giate | This signal turns off the servo power when the door of the safeguard is open. Install

.|_ an interlock signal such as safety plugs in door of the safeguard. When the interlock
signal is input, the servo power goes off, and the servo power cannot be turned on.
However, this signal is invalid in the teach mode.

| EXSVON: FOR EXTERNAL SERVO ON

Rising This signal turns on the servo power. Use the signal to turn on the servo power from
rq the outside. Apart from this signal, specific input (4045) for external servo on signal is
provided. At this time, the function becomes invalid by connecting the jumper wire.
For safer use of the robot, use of this signal (EXSVON) which has no intervention of
ladder (software) is recommended.

B DIN1to 4: FOR DIRECT IN INPUT SIGNAL

GBtate'] This signal can be used in conjunction with the search function.

I

B FORCE: FORCED RELEASE INPUT SIGNAL

State | This signal disables the deadman switch. Be sure to use a switch with the key for
.I safety. Be sure a manager is in possession of the key.

1-73



1.12 Register

1.12 Register

1.12.1 Common Usage

MO009 MO008 MO007 MO006 MO005 MO004 MO003 M002 MO001 MO000

M019 M018 MO017 MO016 MO015 M014 M013 M012 M011 MO010

M029 M028 Mo27 M026 M025 M024 M023 M022 M021 M020

M039 M038 M037 MO036 MO035 M034 MO033 M032 M031 MO030

M049 M048 Mo47 MO046 M045 Mo044 M043 M042 M041 MO040

M059 MO058 MO57 MO056 MO055 MO054 MO053 M052 MO051 MO050

M069 MO068 MO067 MO066 MO065 MO064 M063 M062 M061 MO060

SYSTEM
RESERVE
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1.12 Register

1.12.2 Arc Welding

MO79 MO78 MQ77 MO76 MQ75 MQ74 MO73 MO72 MO71 MO70

M089 MO088 MO087 MO086 MO085 MO084 MO083 M082 M081 M080

MO099 MQ098 MQ97 MO096 MQ095 M094 MQ093 M092 M091 MO090

WIRE NO
STICK- ANTI- STICK-
ING RESTART RETRY O;EO'T\IA' STICK- ST,\'I%K' ING A;é:RAONRS
RELEASE (PRE- (PRE- ING CHECK
SWITCH CHECK (PRE-
(PRE- SENT SENT (PRE- (PRE- (PRE- (PRE- SENT
SENT VALUE VALUE SENT SENT
VALUE) SENT VALUE SENT VALUE VALUE
VALUE VALUE

M109 M108 M107 M106 M105 M104 M103 M102 M101 M100

M119 M118 M117 M116 M115 M114 M113 M112 M111 M110

ALARM ALARM
DATA CODE

M129 M128 mM127 M126 M125 M124 M123 M122 M121 M120

WIRE NO

STICK- ANTI- STICK-
ING RESTART RETRY O.';EO'T\IA' STICK- SITILCGK' ING ASRCR%NRS
RELEASE | (1TIMES) | (1TIMES) SWITCH ING CHECK CHECK (3.0 SEC)
(3 TIMES) (0.5SEC) (0.3 SEC) (0.2 SEC) (1.0 SEC)

M139 M138 M137 M136 M135 M134 M133 M132 M131 M130

M149 M148 M147 M146 M145 M144 M143 M142 M141 M140

M159 M158 M157 M156 M155 M154 M153 M152 M151 M150

ANALOG ANALOG ANALOG ANALOG ANALOG ANALOG ANALOG ANALOG ANALOG ANALOG
OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT
10 9 8 7 6 5 4 3 2 1

M161 M160

ANALOG ANALOG
OUTPUT OUTPUT
12 11
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1.12.3 Handling

MO79 MO78 MO77 MO76 MQ75 MOQ74 MO73 MQ72 MO71 MQ70

M089 MO088 Mo087 MO086 MO085 M084 MO083 M082 M081 MO080

MO099 MO098 MO097 MO096 MO095 M094 M093 M092 M091 MQ090

M109 M108 M107 M106 M105 M104 M103 M102 M101 M100

M119 M118 M117 M116 M115 M114 M113 M112 M111 M110

ALARM ALARM
DATA CODE

M129 M128 M127 M126 M125 M124 M123 M122 M121 M120

M139 M138 M137 M136 M135 M134 M133 M132 M131 M130

M149 M148 M147 M146 M145 M144 M143 M142 M141 M140

M159 M158 M157 M156 M155 M154 M153 M152 M151 M150

ANALOG ANALOG ANALOG ANALOG ANALOG ANALOG ANALOG ANALOG ANALOG ANALOG
OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT
10 9 8 7 6 5 4 3 2 1

M161 M160

ANALOG ANALOG
OUTPUT OUTPUT
12 11
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1.12.4 Spot Welding

MO79 MO78 MQ77 MO76 MQ75 MQ74 MO73 MO72 MO71 MO70

M089 MO088 MO087 MO086 MO085 MO084 MO083 M082 M081 M080

MO099 MQ098 MQ97 MO096 MQ095 M094 MQ093 M092 M091 MO090

AR

PRES- GUN TIMER
SURE cooL cooL
LOW- ERROR ERROR
ERED (PRE- (PRE-
(PRE- SENT SENT
SENT VALUE) VALUE)

VALUE)

M109 M108 M107 M106 M105 M104 M103 M102 M101 M100

M119 M118 M117 M116 M115 M114 M113 M112 M111 M110

ALARM ALARM
DATA CODE

M129 M128 M127 M126 M125 M124 M123 M122 M121 M120

AIR

PRES- GUN E'g'gf
SURE cooL SO0
LOW- ERROR | EHROR
ERED (3.0 SEC) :

(3.0 SEC)

M139 M138 M137 M136 M135 M134 M133 M132 M131 M130

M149 M148 M147 M146 M145 M144 M143 M142 M141 M140

M159 M158 M157 M156 M155 M154 M153 M152 M151 M150

ANALOG ANALOG ANALOG ANALOG ANALOG ANALOG ANALOG ANALOG ANALOG ANALOG
OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT
10 9 8 7 6 5 4 3 2 1

M161 M160

ANALOG ANALOG
OUTPUT OUTPUT
12 11
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1.12 Register

1.12.5 General-Purpose Applications

MO79 MO78 MO77 MO76 MQ75 MOQ74 MO73 MQ72 MO71 MQ70
M089 MO088 Mo087 MO086 MO085 M084 MO083 M082 M081 MO080
MO099 MO098 MO097 MO096 MO095 M094 M093 M092 M091 MQ090
M109 M108 M107 M106 M105 M104 M103 M102 M101 M100
M119 M118 M117 M116 M115 M114 M113 M112 M111 M110
ALARM ALARM

DATA CODE

M129 M128 M127 M126 M125 M124 M123 M122 M121 M120
M139 M138 M137 M136 M135 M134 M133 M132 M131 M130
M149 M148 M147 M146 M145 M144 M143 M142 M141 M140
M159 M158 M157 M156 M155 M154 M153 M152 M151 M150
ANALOG | ANALOG | ANALOG | ANALOG | ANALOG | ANALOG | ANALOG | ANALOG | ANALOG | ANALOG
OUTPUT | OUTPUT | OUTPUT | OUTPUT | OUTPUT | OUTPUT | OUTPUT | OUTPUT | OUTPUT | OUTPUT

10 9 8 7 6 5 4 3 2 1

M161 M160

ANALOG
OUTPUT
12

ANALOG
OUTPUT
11
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1.13 Standard Ladder Program

1.13 Standard Ladder Program

1.13.1 List of Usable Instructions

The following table shows a list of usable instructions in concurrent I/O.

In the instruction, there are an instruction which uses the memory of one step and an
instruction which uses the memory of two steps.

i

List of Usable Instructions in Concurrent /O

Instruction Symbol Function Format Remarks
STR Logic line starting STR #XXXX |1 Step
l—{ I— Temporary storing of inter- Instruction
mediate result in logical
operation
Relay No. #XXXX
STR-NOT NC contact used to start the |STR-NOT 1 Step
‘—Mi logic line H#XXXX Instruction
Temporary storing of inter-
mediate result in logical
operation
Relay No. #XXXX
AND | Logical AND AND #XXXX |1 Step
Relay No. #XXXX Instruction
AND-NOT /] Logical AND negation AND-NOT 1 Step
Relay No. #XXXX HXXXX Instruction
OR —_ Logical OR OR #XXXX 1 Step
Relay No. #XXXX Instruction
_| |_
OR-NOT Logical OR negation OR-NOT 1 Step
— Relay No. #XXXX HXXXX Instruction
AND-STR R M R Logical AND for intermedi- |AND-STR 1 Step
N [ ate are result Instruction
OR-STR T O Logical OR for intermediate |OR-STR 1 Step
I I I are result Instruction
]
ouT External or internal output |OUT #XXXX |1 Step
40_1 Relay No. #XXXX Instruction
PART User/System Identification |PART N 1 Step
(Not displayed on the pro- Instruction
gramming pendant)
END Program end END 1 Step
(Not displayed on the pro- Instruction
gramming pendant)
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1.13 Standard Ladder Program

List of Usable Instructions in Concurrent 1/O

Instruction Symbol Function Format Remarks
TMR ON-delay time (100ms) TMR D,S 2 Steps
T [savalee [T Set Value (S) Instruction
TWR H
o il . Dec[mal (0-65535)
* Register (M000-M161)
Curr value (D)
* Register (M000-M099)
CNT C Subtract counter CNT D,S 2 Steps
T =vale [ Set value (S) Instruction
E”Tw » Decimal (0-65535)
. s - Register (M000-M161)
Curr value (D)
 Register (M000-M099)
GSTR Transmission of batch con- |GSTR #XXX0 |1 Step
#a Xl tents of 1 group (8 hits) Instruction
GOUT B Relay No. #XXXX GOUT #XXX0 |1 Step
Instruction
PLS Rising up pulse output PLS #XXXX 1 Step
—FL= Relay No. #XXXX Instruction
L
Exe Condition
PLF _Trr Rising down pulse output PLF #XXXX 1 Step
. Relay No. #XXXX Instruction
Exe Condition
ADD =1 Add 16 bits unsigned binary |ADD S1,S2,D |2 Steps
] data (0-65535) Instruction
52 S1, S2: Source N
ADD « Decimal (0-65535) Exe Condition
b « Register (M000-M161)
D: Destination
D&S1+S2 « Register (M000-M099,
Arith Flag: Carry=0/1; Zero=0/1; (Error=0) M150-M161)
SUB = Subtract 16 bits unsigned |SUB S1,S2,D |2 Steps
] binary data (0-65535) Instruction
52 S1, S2: Source N
suB « Decimal (0-65535) Exe Condition
b « Register (M000-M161)
D: Destination
DES1-S2  Register (M000-M099,
Arith Flag: Carry=0/1; Zero=0/1; (Error=0) M150-M 161)
MUL =1 Multiply 16 bits unsigned MUL S1,S2,D |2 Steps
] binary data (0-65535) Instruction
52 S1, S2: Source N
hALIL « Decimal (0-65535) Exe Condition
bn « Register (M000-M161)
Dn, Dn+1: Destination
Dn+1,Dn<S1xS2 Dn: Low data storing register
Arith Flag: (Carry=0); (Zero=0); (Error=0) Dn+1: High data storing reg-
ister
* Register (M000-M099,
M150-M161)
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1.13 Standard Ladder Program

List of Usable Instructions in Concurrent /O

Instruction Symbol Function Format Remarks
DIV Divide 16 bits unsigned DIV S1,S2,D |2 Steps
— 1= binary data (0-65535) Instruction
=2 S1, S2: Source
Dy « Decimal (0-65535) Exe Condition
L « Register (M000-M161) ]—‘
D: Destination
D(Quotient) €S1/S2 * Register (M000-M099,
Arith Flag: (Carry=0); (Zero=0); Error=0/1 |\/|150-M161)
MOD = Modulus of 16 bits unsigned [MOD S1,S2,D |2 Steps
] 2 binary data (0-65535) Instruction
S1, S2: Source
[l « Decimal (0-65535) Exe Condition
D « Register (M000-M161) ]—‘
D: Destination
D(Modulus)€S1/S2 * Register (M000-M099,
Arith Flag: (Carry=0); (Zero=0); Error=0/1 |\/|150-M161)
BIN Convert 8/16 bits data from |[BIN S,D 2 Steps
= BCD to BIN Instruction
Bird S: Source B
b « Register (M000-M161) Exe Condition
* Relay No. (byte) #XXX0 ]_‘
Des * Relay No. (word) W#XXX0
Arith Flag: Carry=0/1; (Zero=0); Error=0/1 D: Destination
« Register (M000-M099,
M150-M161))
* Relay No. (byte) #XXX0
« Relay No. (word) W#XXX0
BCD Convert 8/16 bits data from |BCD S,D 2 Steps
1= BIN to BCD Instruction
BCD S: Source -
D « Register (M000-M161) Exe Condition
« Relay No. (byte) #XXX0 ]_[
bes « Relay No. (word) W#XXX0
Arith Flag: Carry=0/1; (Zero=0); Error=0/1 D: Destination
 Register (M000-M099,
M150-M161)
* Relay No. (byte) #XXX0
« Relay No. (word) W#XXX0
MOV Transmit 8/16 bits data MOV S,D 2 Steps
= S: Source Instruction
BT - Decimal (0-65535) N
b « Register (M000-M161) Exe Condition

D&S

Arith Flag: Carry=0/1; (Zero=0); (Error=0)

* Relay No. (byte) #XXX0

* Relay No. (word) W#XXX0
D: Destination

* Register (M000-M099,
M150-M161)

* Relay No. (byte) #XXX0

* Relay No. (word) W#XXX0

TT
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List of Usable Instructions in Concurrent 1/O

Instruction

Symbol

Function

Format

Remarks

WAND

52
WVARD

D<S1n S2

Logical AND of 8/16 bits
data

S1, S2: Source

« Decimal (0-65535)

* Register (M000-M161)

* Relay No. (byte) #XXX0

* Relay No. (word) W#XXX0
D: Destination

 Register (M000-M099,
M150-M161)

* Relay No. (byte) #XXXO0

* Relay No. (word) W#XXX0

WAND
S1,52,D

2 Steps
Instruction

Exe Condition

T

WOR

52
WOIR:

D<S10S2

Logical OR of 8/16 bits data
S1, S2: Source

« Decimal (0-65535)

* Register (M000-M161)

* Relay No. (byte) #XXXO0

* Relay No. (word) W#XXX0
D: Destination

* Register (M000-M099,
M150-M161)

« Relay No. (byte) #XXX0

* Relay No. (word) W#XXX0

WOR S1,52,D

2 Steps
Instruction

Exe Condition

T

WXOR

52
VR OR

D<(S10S2) 0 (S10S2)

Exclusive OR of 8/16 bits
data

S1, S2: Source

» Decimal (0-65535)

* Register (M000-M161)

* Relay No. (byte) #XXX0

« Relay No. (word) W#XXX0
D: Destination

 Register (M000-M099,
M150-M161)

* Relay No. (byte) #XXX0

* Relay No. (word) W#XXX0

WXOR
S1,52,D

2 Steps
Instruction

Exe Condition

T

WNOT

WROT

Logical NOT of 8/16 bits
data

S: Source

« Decimal (0-65535)

* Register (M000-M161)

* Relay No. (byte) #XXXO0

* Relay No. (word) W#XXX0
D: Destination

« Register (M000-M099,
M150-M161)

* Relay No. (byte) #XXXO0
 Relay No. (word) W#XXX0

WNOT S,D

2 Steps
Instruction

Exe Condition

T

SHL

SHL

WSE = LSE
Carry — 10

J_ nLimas zhil

L

Arith Flag: Carry=0/1; (Zero=0); (Error=0)

Left shift of 8/16 bits data
S: Source

» Decimal (0-65535)

* Register (M000-M161)

« Relay No. (byte) #XXX0

* Relay No. (word) W#XXX0
n: Shift count

» Decimal (0-16)

D: Destination

* Register (M000-M099,
M150-M161)

* Relay No. (byte) #XXXO0

* Relay No. (word) W#XXX0

SHL S,n,D

2 Steps
Instruction

Exe Condition

T
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List of Usable Instructions in Concurrent /O

Instruction

Symbol

Function

Format

Remarks

SHR

SHR

W5E 5 L5E
N —
| ntimas s,

L

Arith Flag: Carry=0/1; (Zero=0); (Error=0)

Right shift of 8/16 bits data
S: Source

« Decimal (0-65535)

* Register (M000-M161)

* Relay No. (byte) #XXX0

* Relay No. (word) W#XXX0
n: Shift count

« Decimal (0-16)

D: Destination

* Register (M000-M099,
M150-M161)

* Relay No. (byte) #XXX0

* Relay No. (word) W#XXX0

SHR S,n,D

2 Steps
Instruction

Exe Condition

TT

ROL

ROL

WSE 5 LEE
Carry «— T
J_ nlimas rolalian

o

(Note) Carry flag is not included in rotation.

Arith Flag: Carry=0/1; (Zero=0); (Error=0)

Left rotation of 8/16 bits data
S: Source

« Decimal (0-65535)

* Register (M000-M161)

* Relay No. (byte) #XXX0

* Relay No. (word) W#XXX0
n: Rotation count

« Decimal (0-16)

D: Destination

« Register (M000-M099,
M150-M161)

* Relay No. (byte) #XXX0

* Relay No. (word) W#XXX0

ROL S,n,D

2 Steps
Instruction

Exe Condition

T

ROR

—5
n
ROR
O

WSE = LB
Ly Carry

J_ nlimes ralalian

D

(Note) Carry flag is not included in rotation.

Arith Flag: Carry=0/1; (Zero=0); (Error=0)

Right rotation of 8/16 bits
data

S: Source

« Decimal (0-65535)

« Register (M000-M161)

* Relay No. (byte) #XXX0

* Relay No. (word) W#XXX0
n: Rotation count

« Decimal (0-16)

D: Destination

» Register (M000-M099,
M150-M161)

* Relay No. (byte) #XXX0

* Relay No. (word) W#XXX0

ROR S,n,D

2 Steps
Instruction

Exe Condition

T

#XXXX: Relay No., MXXX: Register Number, YYYY: Numerical Value (0-65535), N: Numerical

Value (1-2)
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1.13 Standard Ladder Program

1.13.2 Instruction Description

The numbers available for output relays are only OXXX, 3XXX, 4XXX, and 7XXX.

- Up to 100 TMR/CNT instructions and operation instructions can be registered to use regis-
ters.
The multiple outputs of register that are used as a current value of TMR/CNT instruction
can not be used. However, the multiple outputs of destination register of arithmetic instruc-
tion can be used.

@ Two or more time output to the same relay cannot be used.

[ STR Instruction

Format

STR #XXXX

#XXXX: Relay No.

Function

Operates as a Normal Open at the beginning of logical line.
Stores temporarily the preliminary result of the logic operation.

Ladder Program Example

<Ladder Diagram> < Program>
STR #7010
| I OUT #7100

| #7010 #7100

[ | STR-NOT Instruction

Format

STR-NOT #XXXX

#XXXX: Relay No.

Function

Operates as a Normal Close at the beginning of logical line.
Stores temporarily the preliminary result of the logic operation.

Ladder Program Example

<Ladder Diagram> < Program>
| STR-NOT #7010

y ouT #7100
| |

#7010 #7100
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1.13 Standard Ladder Program

[ ] AND Instruction

Format

AND #XXXX
#XXXX: Relay No.

Function

Performs logical AND operation.

Ladder Program Example

<Ladder Diagram> < Program>
STR #7010
IR AN rio0
| | | | ouT #7100
‘ #7010 #7011 #7100

[ AND-NOT Instruction

Format
AND-NOT #XXXX
#XXXX: Relay No.
Function

Performs logical AND negation operation.
Ladder Program Example

<Ladder Diagram> < Program>
STR #7010
‘ | | | AND-NOT #7011
| | /(ll/ ouT #7100
‘ #7010 #7011 #7100
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1.13 Standard Ladder Program

[ OR Instruction

Format

OR #XXXX
#XXXX: Relay No.
Function

Performs logical OR operation.
Ladder Program Example

<Ladder Diagram> < Program>
STR #7010
OR #7011
OUT #7100
#7010 #7100
#7011

[ OR-NOT Instruction

Format

OR-NOT #XXXX
#XXXX: Relay No.

Function

Performs logical OR negation operation.
Ladder Program Example

<Ladder Diagram> < Program>

STR #7010
OR-NOT #7011
ouT #7100

#ro10 #7100

#7011
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1.13 Standard Ladder Program

[ ] AND-STR Instruction

Format
AND-STR

Function

Performs logical AND operation with the preliminary results.
Ladder Program Example

<Ladder Diagram> < Program>
STR #7010
OR #7011
STR #7020
v : OR #7021
#¥ro1o ) #0020 | #7100 AND-STR
. = ouT #7100
LTl ATz

| OR-STR Instruction

Format
OR-STR

Function

Performs logical OR operation with the preliminary results.
Ladder Program Example

<Ladder Diagram> < Program>
STR #7010
AND #7011
STR #7020
AND #7021
#7100 OR-STR
ouT #7100

CETA0 L L #TOIT

oz, #T0n
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[ OUT Instruction

Format

OUT #XXXX
#XXXX: Relay No.
Function

Outputs to the internal or the external.
Ladder Program Example

<Ladder Diagram> < Program>
STR #7010
‘ | | | | AND #7011
| | | | ouT #7100
#7010 #7011 #7100

@ Two or more time output to the same relay cannot be used.

[ | PART Instruction

Format

PART N

N: Ladder Identification Number (1: System Ladder, 2: User Ladder)
Function

Identifies the system ladder from the user ladder.
Ladder Program Example

<Ladder Diagram> < Program>
PART 1
There is no symbol. STR #7010
System ouT #7100
PART 2
User
END

@ This instruction is not displayed in the programing pendant screen.
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1.13 Standard Ladder Program

[ ] END Instruction

Format
END

Function

Ends the ladder program.
Ladder Program Example

<Ladder Diagram> < Program>
STR #7010
There is no symbol. ouT #7100
END

@ This instruction is not displayed in the programing pendant screen.

] TMR Instruction

Format

TMR Curr Value, Set Value

Set Value: Register (M000-M161), Decimal (0-65535)
Curr Value: Register (M000-M099)

Set Value Register
Decimal
Curr Value (M00O - M161)
MXXXX 0 - 65535 0 - 65535
(M0OO - M099) (0.0 - 6553.5s€cC) (0.0 - 6553.5s€cC)

Function

This instruction is an On Delay Timer to handle the subtraction formula and counter circuit by
binary value. The internal clock is 0.1 second.

Counting is not performed and Curr Value = Set value is maintained while start input is turning
off. The TMR contact is turning off.

Curr Value is decremented every 0.1 seconds as soon as start input is turning on. The TMR
contact is turning on when Curr Value equals to 0. This state is maintained while start input is
at ON state.

Start Input Curr Value TMR Contact
OFF Set Value OFF
ON (Curr Value > 0) Decremented every 0.1 seconds OFF
ON (Curr Value = 0) 0 ON
ON->OFF (Curr Value > 0) |Return to Set Value OFF
ON->OFF (Curr Value =0) |Return to Set Value ON->OFF

Ladder Program Example
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1.13 Standard Ladder Program

The timer is reset when the XRC control power is turned on. Therefore, Curr Value is Set
Value by reset function even if the XRC control power is turned on when start input of the

timer is at ON state.

The multiple outputs of the register used as a current position of the TMR instruction and

@ Two or more time output to the same relay cannot be used.
- the CNT instruction cannot be used.

<Ladder Diagram> < Program>

STR #7010
TMR M010,100

}— 100 ouT #7100

THR
#7010 MO1 0 #7100
oM
[nput

@700 oFF T

¥
¥

10.0 sec 10.0 sec

O

Cutput
(#7100) OFF

[ CNT Instruction

Format

CNT Curr Value, Set Value

Set Value: Register (M000-M161), Decimal (0-65535)
Curr Value: Register (M000-M099)

Set Value .
Decimal Register
Curr Value (MOOO - M161)
MXXXX 0 - 65535 0 - 65535
(MO0QO0 - M099)

Function

Counting is not performed and Curr Value = Set value is maintained even if counter input is
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1.13 Standard Ladder Program

turned to on while reset input is turning off.

Curr Value is decremented each time counter input is turning from off to on while reset input is
at OFF state. The TMR contact is turning on when Curr Value equals to 0. This state is main-
tained while reset input is at OFF state.

Start Input Curr Value TMR Contact
OFF Set Value OFF
ON (Curr Value > 0) Decremented each time counter OFF
input ON->OFF
ON (Curr Value = 0) 0 ON
ON->OFF (Curr Value > 0) |Return to Set Value OFF
ON->OFF (Curr Value =0) |Return to Set Value ON->OFF

Ladder Program Example

The counter input is ignored once the counter is counted up. Start counting after turning
counter input from on to off. Reset input is given to priority when counter input and reset input
are turned on at the same time.

The multiple outputs of the register used as a current position of the TMR instruction and

@ Two or more time output to the same relay cannot be used.

- the CNT instruction cannot be used.

<Ladder Diagram> < Program>
STR #7010 Counter Input
STR #7011 Reset Input
7l 5 CNT MO010, 3 CNT instruction
OUT #7100  Output
010
R
#7011
oM
Reset Input
#7010) OFF
oM

Counter Input
#0110
Current Walue
rSetValue=3)
(01 )

Cutput
#7100

OFF

QM

OFF
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1.13 Standard Ladder Program

[ GSTR Instruction / GOUT Instruction

Format

GSTR #XXX0
GOUT #XXX0
#XXXO0: Relay No. (byte)

Function

The GSTR instruction stores the relay number(8 bits).
The GOUT instruction outputs 8 bits data stored by the GSTR instruction to the relay num-
ber(8 bits).

@ The GSTR instruction and the GOUT instruction should be pairs.

The output cannot be done to the same relay two or more times.
E

Ladder Program Example

<Ladder Diagram> < Program>
GSTR #2010
GOUT #0010
A2010
GRP
RO010
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1.13 Standard Ladder Program

[ ] PLS Instruction

Format

PLS #XXXX
#XXXX: Relay No.

Function

Outputs one scanning pulse signal when specified signal is turned from off to on.

@ The output cannot be done to the same relay two or more times.

Ladder Program Example

<Ladder Diagram> < Program>
STR #7010
PLS #7100

}_ PLS

#7100
#7010
]
[nput

#7010 OFF

o]y
Cutput

#F0m OFF —a e
1Scan
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[ PLF Instruction

Format

PLF #XXXX
#XXXX: Relay No.

Function

Outputs one scanning pulse signal when specified signal is turned from on to off.

Ladder Program Example

<Ladder Diagram> < Program>
STR #7010
| | PLF #7100
| | PLF
#7100
#7010
o
Input

#7010} OFF

oM '
Catput

#FT100) QOFF .
15can
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1.13 Standard Ladder Program

[ ] ADD Instruction

Format
ADD S1, S2,D
S1: Source 1 Register (M0O00-M161)
Decimal (0-65535)
S1: Source 2 Register (M000-M161)

Decimal (0-65535)

D: Destination

Register (M000-M099, M150-M161)

Function

S1 and S2 (16 bits unsigned binary data) are added and the addition result is output to D
when input signal is at ON state. As a result of calculation, the carry flag (#5260) and the zero
flag (#5261) of a specific output are changed. The error flag (#5262) is not used.

<Arithmetic Flag>

S1+S2 D Carry Flag| Zero Flag | Error Flag
0 0 0 1 Not Used(0)
1-65535 1-65535 0 0 Not Used(0)
65536 0(S1+S2-65536) |1 1 Not Used(0)
65536 or more |S1+S2-65536 1 0 Not Used(0)

Unused flag is cleared.

Ladder Program Example

@ The multiple outputs of register used as a current position of the TMR instruction and the
CNT instruction cannot be used.

<Ladder Diagram>

}_

#7010

MOooo
Moo
ADD

M0o10

< Program>
STR #7010
ADD MO000,M001,M010
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[ SUB Instruction

Format
SUB S1, S2,D
S1: Source 1 Register (M0O00-M161)
Decimal (0-65535)
S1: Source 2 Register (M000-M161)

Decimal (0-65535)

D: Destination

Register (M000-M099, M150-M161)

Function

S1 and S2 (16 bits unsigned binary data) are subtracted and the subtraction result is output to
D when input signal is at ON state. As a result of calculation, the carry flag (#5260) and the
zero flag (#5261) of a specific output are changed. The error flag (#5262) is not used.

<Arithmetic Flag>

S1-S2 D Carry Flag| Zero Flag | Error Flag
0 0 0 1 Not Used(0)
1-65535 1-65535 0 0 Not Used(0)
Negative Number |S1-S2+65536 1 0 Not Used(0)

Unused flag is cleared.

Ladder Program Example

@@

<Ladder Diagram>

Moon
001
suUB

Mo10

< Program>
STR #7010
SUB MO000,M001,M010
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[ ] MUL Instruction

Format
MUL S1, S2, Dn

S1: Source 1 Register (MO00-M161)
Decimal (0-65535)
S1: Source 2 Register (MO00-M161)

Decimal (0-65535)

Dn+1(High), Dn(Low): Destination

Register (M000-M099, M150-M161)

Function

S1 and S2 (16 bits unsigned binary data) are multiplied and the multiplication result is output
to D when the input signal is at ON state. The carry flag (#5260), the zero flag (#5261), and

the error flag (#5262) are not used.

<Arithmetic Flag>

S1xS2 Dn+1 Dn Carry Flag | Zero Flag Error Flag
0 0 0 Not Used(0) |Not Used(0 |Not Used(0)
1-65535 0 1-65535 Not Used(0) |Not Used(0 |Not Used(0)
65536 or more |HighWord |Low Word |Not Used(0) |[Not Used(0 |Not Used(0)

Unused flag is cleared.

Ladder Program Example

@

<Ladder Diagram>

}_

#7010

|
r001
MLIL

Mo10

< Program>
STR #7010
MUL MO000,M001,M010
When results=65536:
M011=1(0000000000000001 Binary Data)
M010=0(0000000000000000 Binary Data)
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1.13 Standard Ladder Program

[ DIV Instruction

Format
DIV S81,S2,D
S1: Source 1 Register (M000-M161)
Decimal (0-65535)
S1: Source 2 Register (M000-M161)

Decimal (0-65535)
D: Destination (Quotient) |Register (M000-M099, M150-M161)

Function

S1 and S2 (16 bits unsigned binary data) are divided and the division result(Quotient) is output
to D when input signal is at ON state. As a result of calculation, the error flag (#5262) of a
specific output are changed. The carry flag (#5260) and the zero flag (#5261) are not used.

<Arithmetic Flag>

S1 S2 D Carry Flag Zero Flag Error Flag
0-65535 |Excepted for O |Quotient Not Used(0) |Not Used(0) |0
0-65535 |0 No changes |Not Used(0) |Not Used(0) |1

Unused flag is cleared.

Ladder Program Example

@ The multiple outputs of the register used as a current position of the TMR instruction and

the CNT instruction cannot be used.
L ]

<Ladder Diagram> < Program>
STR #7010
| | DIv  M000,M001,M010
MOooo
|| MO0
#7010 DR
w010
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[ ] MOD Instruction

Format
MOD S1, S2,D
S1: Source 1 Register (M000-M161)
Decimal (0-65535)
S1: Source 2 Register (M000-M161)

Decimal (0-65535)

D: Destination (Surplus)

Register (M000-M099, M150-M161)

Function

S1 and S2 (16 bits unsigned binary data) are divided and the division result(Modulus) is output
to D when input signal is at ON state. As a result of calculation, the error flag (#5262) of a
specific output are changed. The carry flag (#5260) and the zero flag (#5261) are not used.

<Arithmetic Flag>

S1 S2 D Carry Flag Zero Flag Error Flag
0-65535 |Excepted for O |Surplus Not Used(0) |Not Used(0) |0
0-65535 |0 No changes |Not Used(0) |Not Used(0) |1

Unused flag is cleared.

Ladder Program Example

@ The multiple outputs of the register used as a current position of the TMR instruction and
the CNT instruction cannot be used.

<Ladder Diagram>

#7010 Moo

t0ooo
Moo

MO10

< Program>

STR #7010

MOD MO000,M001,M010
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[ BIN Instruction

Format
BIN S, D

S: Source

Register (M000-M161)
Relay (byte)  #XXX0
Relay (word) W#XXX0

D: Destination

Register (M000-M099, M150-M161)
Relay (byte)  #XXXO0
Relay (word) W#XXX0

Function

S(BCD data) is converted to binary data and it is output to D when the input signal is at ON
state. As a result of calculation, the carry flag (#5260) and the error flag (#5262) of a specific
output are changed. The zero flag (#5261) are not used.

<Arithmetic Flag>

S D Carry Flag Zero Flag Error Flag
BCD BIN 0/1 Not Used(0) |0
Excepted for BCD |No Changes |0 Not Used(0) |1

The carry flag is set when the conversion result is the relay(byte) and the conversion data is
more than 256 (BCD). Unused flag is cleared.

Ladder Program Example

The multiple outputs of the register used as a current position of the TMR instruction and

@ The output cannot be done to the same relay two or more times.

- the CNT instruction cannot be used.

<Ladder Diagram>

mMaooa
Bl
Ma10

< Program>
STR #7010
BIN MO000,M010
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[ ] BCD Instruction

Format
BCD S, D
S: Source Register (M000-M161)
Relay (byte)  #XXX0
Relay (word) W#XXX0
D: Destination Register (M000-M099, M150-M161)
Relay (byte)  #XXXO0
Relay (word) W#XXX0
Function

S (binary data) is converted to BCD data and it is output to D when the input signal is at ON
state. As a result of calculation, the carry flag (#5260) and the error flag (#5262) of a specific
output are changed. The zero flag (#5261) are not used.

<Arithmetic Flag>

S D Carry Flag Zero Flag Error Flag
9999 or less (binary data) BCD 0/1 Not Used(0) |0
10000 or more (binary data) [No Changes |0 Not Used(0) |1

The carry flag is set when the conversion result is the relay(byte) and the conversion data is
more than 256 (BCD). Unused flag is cleared.

Ladder Program Example

The multiple outputs of the register used as a current position of the TMR instruction and

@ The output cannot be done to the same relay two or more times.
- the CNT instruction cannot be used.

<Ladder Diagram> < Program>
STR #7010

BCD MO000,M010
}_ Moon
BCD

#7010 MOq0
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[ MQV Instruction

Format
MOV S, D
S: Source Register (M000-M161)
Decimal (0-65535)
Relay (byte)  #XXX0
Relay (word) W#XXX0
D: Destination Register (M000-M099, M150-M161)
Relay (byte)  #XXXO0
Relay (word) W#XXX0
Function

S is output to D when the input signal is at ON state. As a result of calculation, the carry flag
(#5260) of a specific output are changed. The zero flag (#5261)The error flag (#5262) are not
used.The carry flag is set when the conversion result is the relay(byte) and the conversion
data is more than 256 (BCD).

Ladder Program Example

The multiple outputs of the register used as a current position of the TMR instruction and

@ The output cannot be done to the same relay two or more times.
- the CNT instruction cannot be used.

<Ladder Diagram> < Program>
STR #7010
‘ | | MOV MO000,M010
‘ | | MOooo
hf Ot

#7010 MO10
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[ ] WAND Instruction

Format
WAND S1, S2, D

S1: Source Register (M000-M161)

S2: Source Decimal (0-65535)
Relay (byte)  #XXX0
Relay (word) W#XXX0

D: Destination Register (M000-M099, M150-M161)
Relay (byte)  #XXXO0
Relay (word) W#XXX0

Function

Logical AND operation between S1 and S2 is performed and the result is output to D when the
input signal is at ON state. The logic operation is performed in each correspondence bit of S1
and S2.

D<S1nS2

S1 1100110011001100 Binary Data
S2 1010101010101010 Binary Data

N2
D 1000100010001000 Binary Data

Ladder Program Example

The output cannot be done to the same relay two or more times.
The multiple outputs of the register used as a current position of the TMR instruction and

- the CNT instruction cannot be used.

<Ladder Diagram> < Program>
STR #7010

WAND MO000,M001,M010
h0an
K001

WWAND
#7010 MO0
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[ WOR Instruction

Format

WOR S1, S2,D
S1: Source Register (M000-M161)
S2: Source Decimal (0-65535)

Relay (byte)  #XXX0
Relay (word) W#XXX0

D: Destination

Register (M000-M099, M150-M161)
Relay (byte)  #XXXO0
Relay (word) W#XXX0

Function

Logical OR operation between S1 and S2 is performed and the result is output to D when the
input signal is at ON state. The logic operation is performed in each correspondence bit of S1

and S2.
D&S10S2
S1 1100110011001100 Binary Data
S2 1010101010101010 Binary Data
NZ
D 1110111011101110 Binary Data

Ladder Program Example

@@

The output cannot be done to the same relay two or more times.
The multiple outputs of the register used as a current position of the TMR instruction and
- the CNT instruction cannot be used.

<Ladder Diagram>

| | mMaooa

|| MO0
#7010 WOR
W01 0

< Program>
STR #7010
WOR MO000,M001,M010
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[ ] WXOR Instruction

Format
WXOR S1, S2,D

S1: Source Register (M000-M161)

S2: Source Decimal (0-65535)
Relay (byte)  #XXX0
Relay (word) W#XXX0

D: Destination Register (M000-M099, M150-M161)
Relay (byte)  #XXXO0
Relay (word) W#XXX0

Function

Exclusive OR operation between S1 and S2 is performed and the result is output to D when
the input signal is at ON state. The logic operation is performed in each correspondence bit of
S1 and S2.

D<(S10S2)n (S10S2)
S1  [1100110011001100  [Binary Data
S2  [1010101010101010  |[Binary Data
N2

D 0110011001100110 Binary Data

Ladder Program Example

The output cannot be done to the same relay two or more times.
The multiple outputs of the register used as a current position of the TMR instruction and
- the CNT instruction cannot be used.

<Ladder Diagram> < Program>
STR #7010
XWOR M000,M001,M010
}— 000
RA00
WHOR
#7010 MO10
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[ WNOT Instruction

Format
WNOT S, D
S: Source Register (M000-M161)
Decimal (0-65535)
Relay (byte)  #XXX0
Relay (word) W#XXX0
D: Destination Register (M000-M099, M150-M161)
Relay (byte)  #XXXO0
Relay (word) W#XXX0
Function

Logical negation operation of S is performed and the result is output to D when the input sig-
nal is at ON state. The logic operation is performed in each correspondence bit of S1 and S2.

D<S

S1  [1100110011001100 Binary Data
N/

D 0011001100110011 Binary Data

Ladder Program Example

The output cannot be done to the same relay two or more times.
The multiple outputs of the register used as a current position of the TMR instruction and
- the CNT instruction cannot be used.

<Ladder Diagram>

WROT

| | 000
‘ #7010 |moto

< Program>
STR #7010
WNOT MO000,M010
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[ ] SHL Instruction

Format
SHL S, n,D
S: Source Register (M000-M161)
Decimal (0-65535)
Relay (byte)  #XXX0
Relay (word) W#XXX0
n: Shift count Decimal (0-16)
D: Destination Register (M000-M099, M150-M161)
Relay (byte)  #XXX0
Relay (word) W#XXX0
Function

16 bits data contents of S is shifted to the high bit direction (left) n times and the result is out-
put to D when the input signal is at ON state. 0 is shifted to the lowest bit (LSB) and the high-
est bit (MSB) is shifted to the carry flag.

Carry Flag MSH L5B
To0001T0001T000717000

AN UWWWWWWWU

Shift ntimes

Ladder Program Example

The output cannot be done to the same relay two or more times.
@ The multiple outputs of the register used as a current position of the TMR instruction and
- the CNT instruction cannot be used.
The operation is performed each scanning when the input signal is at ON state. Use the
pulse output instruction (PLS, PLF) in the input circuit for one time operation.

<Ladder Diagram> < Program>
STR #7010
SHL M000,1,M010
}_ mMaan
#7010 1SHL When M000 = 1000100010001000
MO0 (binary data), the result is as follow.
M010: 0001000100010000
Carry flag: 1
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[ SHR Instruction

Format
SHR S, n, D
S: Source Register (M000-M161)
Decimal (0-65535)
Relay (byte)  #XXX0
Relay (word) W#XXX0
n: Shift count Decimal (0-16)
D: Destination Register (M000-M099, M150-M161)
Relay (byte)  #XXX0
Relay (word) W#XXX0
Function

16 bits data contents of S is shifted to the low bit direction (right) n times and the result is out-
put to D when the input signal is at ON state. 0 is shifted to the highest bit (MSB) and the low-
est bit (LSB) is shifted to the carry flag.

VAU

Ladder Program Example

The output cannot be done to the same relay two or more times.
@ The multiple outputs of the register used as a current position of the TMR instruction and
- the CNT instruction cannot be used.
The operation is performed each scanning when the input signal is at ON state. Use the
pulse output instruction (PLS, PLF) in the input circuit for one time operation.

<Ladder Diagram> < Program>
STR #7010
‘ | | SHR MO000,1,M010
MOooo
‘ | | 1 When M000 = 1000100010001000
#7010 Eﬂgﬁj (binary data), the result is as follow.
M010: 0100010001000100
Carry flag: 0
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[ ] ROL Instruction

Format
ROL S, n, D
S: Source Register (M000-M161)
Decimal (0-65535)
Relay (byte)  #XXX0
Relay (word) W#XXX0
n: Shift count Decimal (0-16)
D: Destination Register (M000-M099, M150-M161)
Relay (byte)  #XXX0
Relay (word) W#XXX0
Function

16 bits data contents of S is shifted to the high bit direction (left) n times and the result is out-
put to D when the input signal is at ON state. The highest bit (MSB) is shifted to the carry flag
and the lowest bit (LSB).

Carry Flag MSHE LB
1000100010001 000

ATV VATV VTV

Shift n times

F

Ladder Program Example

The multiple outputs of the register used as a current position of the TMR instruction and
- the CNT instruction cannot be used.

The operation is performed each scanning when the input signal is at ON state. Use the

pulse output instruction (PLS, PLF) in the input circuit for one time operation.

@ The output cannot be done to the same relay two or more times.

<Ladder Diagram> < Program>
STR #7010
ROL M000,1,M010
}_ mMaan
1 When M000 = 1000100010001000
#7010 E%LD (binary data), the result is as follow.
MO010: 0001000100010001
Carry flag: 1
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[ ROR Instruction

Format
ROR S, n, D
S: Source Register (M000-M161)
Decimal (0-65535)
Relay (byte)  #XXX0
Relay (word) W#XXX0
n: Shift count Decimal (0-16)
D: Destination Register (M000-M099, M150-M161)
Relay (byte)  #XXX0
Relay (word) W#XXX0
Function

16 bits data contents of S is shifted to the low bit direction (right) n times and the result is out-
put to D when the input signal is at ON state. The lowest bit (LSB) is shifted to the carry flag
and the highest bit (MSB).

A AU

Ladder Program Example

The output cannot be done to the same relay two or more times.
@ The multiple outputs of the register used as a current position of the TMR instruction and
- the CNT instruction cannot be used.
The operation is performed each scanning when the input signal is at ON state. Use the
pulse output instruction (PLS, PLF) in the input circuit for one time operation.

<Ladder Diagram> < Program>
STR #7010
‘ | | ROL MO000,1,M010
MOooo
‘ | | 1 When M000 = 1000100010001000
#7010 EDOFD (binary data), the result is as follow.
M010: 0100010001000100
Carry flag: 0
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1.13.3 Arithmetic Flag

| Flag Type

The arithmetic flag is a signal to reflect calculation result in the operation of the next steps.
There are three types of flags. These flags are allocated to the following specific output.

» #5260: Carry Flag
» #5261: Zero Flag
» #5262: Error Flag

m Refer to “1.13.1 List of Usable Instructions” for the instruction which influences the flag.

Carry Flag

Case of ADD Instruction:

This flag is set when the digit going up occurs as a result of the operation.
Case of SUB Instruction:

This flag is set when the result is negative.

Zero Flag
Case of ADD or SUB Instruction:
This flag is set when the result is 0.

Error Flag

This flag is set when the error occurs. The instruction is not executed.

B  Flag Transition under Scanning

* The flag is cleared before ladder program processing of every scanning.

» When the processing of the instruction which influences the flag starts, the flag is set by
the operation result when the execution condition of the instruction consists. The flag is
cleared when the execution condition of the instruction is a failure.

* The state of the flag does not change regardless of execution or non-execution in the pro-
cessing of the instruction which does not influence the flag.
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1.13.4 Arc Welding

B Ladder Program List

System Ladder Section
Standard ladders are prepared for each application prior to shipment. Ladder programs can-
not be edited.

— | A ¥ V O GAS SHORTAGE
2300 5280 5282 7067 7042
—4 I bﬂ L4 L4 O WIRE SHORTAGE
2301 5280 5281 7067 7043
—{ I V1 O ARC SHORTAGE
2302 7067 7041
| )
| O ARC OCCURRENCE CHECK
2303 7040
| )
| O WIRE STICKING DETECTION
2304 7044
) REMOTE KEY SIGNAL
| N DIRECTION CHANGE
7014 7013
| I
_4 | O REMOTE KEY
8011 7014
_| | Il/\ M REMOTE KEY PULSE
| I /
7014 7013 7012
|| | | e REMOTE SELECT (PPANEL
—/ | 4 4 O (PPANEL)
7027 7012 4057 7026 7027
7027 7012 5055
8011
| Y
| O REMOTE SELECT
7027 7025
7026
| || M IO PROHIBIT
| [ /
7025 8214 4057
7025
| | I CMD REMOTE SELECT
| [ %
7025 8215 4042
| || I PP. PPANEL OPERATION
[ 1 - PROHIBIT
7025 8216 4056
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1-113

| | | | | )
_| | ‘/1' || '/]I O SEQUENCE WAIT REQUEST
7030 7034 5110 5063 7022
7031 5111
7032 7036 5112
7033 5113
| |1 ~ WAITING UNTIL
I 11 (% INTERFERENCE IS OFF
5110 7022 7021
5111
5112
5113
7021 5076 5070
| | M)
I V1 O IN CUBE 1
5110 7021 7034
| | e
_4 | /1 O IN CUBE 2
5111 7021 7035
| | M
_ﬁ [ Vq @ IN CUBE 3
5112 7021 7036
| | I
_4 [ Vq @ IN CUBE 4
5113 7021 7037
_| | I ALARM OCCURRENCE
[ U
5010 7020
5011
5012
5013
_+ I |1 V4 LA ~ START RECEIVING
[ 11 I I U PREPARATION OK
5054 5073 5014 7020 7011
| | | I
—4 | | | O EXTERNAL START
7010 5073 4044
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_I/I X O CONTROL POWER ON COM-
2017 7017 PLETED (NORMALLY ON)
7017

N

—I/\I O SYSTEM RESERVED
7016 7016

_| I Q— SYSTEM RESERVED

250
7016 oNT 7015

_| | | MO069

7015
| | | | | | M)

_| | | | { ] l/\I O OPERATION CONTINUING
5070 5081 5073 7020 7125
7125

| | M) MOTOR STOP MEMORY
| 4 4 O
7060 7061 7066 7047
| |

— | 4

7047 7050
| ()———|MOTOR DIRECTION
_| [ M124 080 CHANGE PERMIT
7047 VMR
M094|
MOTOR DIRECTION
| | M
| l/‘| O CHANGE PROHIBIT
7047 7050 7051
| I‘/1 I MOTOR FORWARD
I [ e ROTATION MEMORY
7060 7061 7052
7066
7052
| | | ) MOTOR REVERSE
[ 1/\| /‘I e ROTATION MEMORY
7061 7060 7066 7053
7053

MOTOR FORWARD
ROTATION PERMIT

L
I

7053 7054

7051

MOTOR REVERSE
O ROTATION PERMIT
7055

T

7051
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| | | | M) WIRE INCHING REQUEST
| b I O Q
1246 5053 5070 7056
_| | | |
| [
1246 5070
5275
| | | | ) WIRE RETRACT REQUEST
| o /1 O Q
1247 5053 5070 7057

WIRE INCHING

~
O

7056 7057 7054 7060

5070
| | | | | o\ WIRE RETRACT
L [ r/q [0 [ /
7062 7056 7057 7055 7061
5070
| | | | | M ARC SHORTAGE (DURING
_| [ t/\l ] t/\l A ARC ON)
7041 7094 5087 5085 7086
| | | | | | | ) | 4O_ARCON INTERVAL
| V1 4 | 4 VI VI
5270 7090 5271 5081 7071 7067 5083 7062
4177 7096
7062
I | | ~ ARC ON CONTINUING
_+ [ I V1 14 PROHIBIT
7062 5272 5070 7071
| | | I/ VA || ~ AUTOMATIC WIRE
| ] [ I [0 -/ STICKING RELEASING
5271 7072 7081 7080 7125 7084
7084
| | | LA | | ~ AUTOMATIC WIRE STICKING
| ] [ ] N RELEASE REQUEST
7075 7084 7085 5271 4177
4177
_4 I I I C) WORK END RESPONSE
7081 5271 4171
7072
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1-116

|| | | | M)

—H— 43—/ O

5050 7062 7086 7124 7021 7064
7064

/| | | || | M

| l/\l l/ll [ l/ll -

5053 5064 7046 5087 5085 7065

| || | | M)

| [ [ N

7064 7065 7054 7066

__4 | e\

| Y

7066 4172

__4 | | M

| [ /

7067 7083 7087

| || | ] M)

__4 | [ |1 A

7095 7087 5070 7090
7096
7090

__4 | | | M

| [l Y

7040 7066 7070
7045
7070

| | /| | || )

_|I J/I l/]l [0 N\

5270 7090 7093 7125 7094
7094

| | | || ()

"4 | [ v/1 [ Y

7087 7094 7095 5270 4175
4175

| | M

V1 O

4175 7093 7092
7092

__{/4 | | M

| [ Y

7066 7062 7093

ARC OCCURRENCE
CONDITION CYCLE

ARC OCCURRENCE
CONDITION MODE

ARC OCCURRENCE
CONDTION MODE OK

WORK TIME MEASURE

WIRE STICKING CHECK
COMPLETED AT ARC
RESPONSE ERROR

ARC RESPONSE ERROR
(FINAL)

ARC OCCURRENCE

RETRY PROCESSING

RETRY REQUEST

RETRY REQUEST MEMORY

RETRY TEST COMPLETED
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1-117

| | ] | | M)
_| | [ l/l l/\l %
7092 7093 5277 5287 4176
4176
| ] | | M
| [ [ N
7066 7062 5270 4170
4175
4176
7070
4170
|
H | O——
7094 7096
7092
4176
5277
— /1 | e
| [ N\
7096 7090 7091
/ || | M)
| ! M120 ‘/" ~
7070 7066 ™R 5283 7067
MO090
5270 7067 5070
7096
| | M
| P/q %
7072 7083 7072
7066
| | e
_| l 1/1I )
7072 7066 7073
7067
_| | | | M
| [ U/
7073 7062 7063
7063 4014 5053

RETRY RETURN REQUEST

WORK START RESPONSE

ARC-RETRY PROCESSING

ARC RESPONSE ERROR
OUTPUT

ARC RESPONSE ERROR
(SuB)

ARC OCCURRENCE
MEMORY

WIRE STICKING CHECK
REQUEST

ARC MISSING
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1-118

| O
M127
7066 ONT 7085
MO097|
7084
__+/4 | O
| [ Y
7066 7044 7074
7067
__{/4 )
41;5 M125 7;5;
CNT
4 M095
7094
__4 | e
| Y
7091 4020
7111
| | M)
_|I l/‘l Y
7105 7091 4021
| | | e
— O
7110 7091 7105 4022
7111
__4 | M
| N
7091 4010
7105
7110
7111
H | O
7106 7115
7107
7080

AUTOMATIC WIRE STICKING
RELEASE COUNT UP

WIRE STICKING DETEC-
TION(AT OFF/ ERROR)

RETRY COUNT UP

SYSTEM SECTION ALARM
CODE do

SYSTEM SECTION ALARM
CODE d1

SYSTEM SECTION ALARM
CODE d2

SYSTEM SECTION ALARM
REQUEST

RESTART MESSAGE
INVALID
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SYSTEM SECTION
MESSAGE CODE d0

— 31—

7100 5282 5280 7115

e

5281

—

7107 7106

_|—

7080

— 31—

5282 5281 5280 7115 4031

H

7100

—

7106 7080

-

7107

80

SYSTEM SECTION
MESSAGE CODE d!1

O

I SYSTEM SECTION
I e MESSAGE CODE d2
7115 4032

| ~ SYSTEM SECTION
_| I ) MESSAGE REQUEST
7115 4011

5280

H

5281

- H

5282

7100
_| | | |
I I M121
7074 7082 TOR 7
M091

WIRE STICKING (AT OFF)

SO

| M I I M O WIRE STICKING (AT ON)
5053 5081 7074 7084 7076

WIRE STICKING (AT ON/
OFF)

L
SO

7075

7077
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WIRE STICKING (FINAL)

NO WIRE STICKING

M122
TMR
M092

O

7081

WIRE STICKING CHECK

|
_| I M123

7073 TMR
M093

H

O

7082

WIRE STICKING CHECK

7075 7073

_|

7081

20

COMPLETED

ISEQUENCE WAIT

H |

7082

7066 7070

5283

|

7077 4061

7067

|

7022

O

4061

H |

7080

— —

80

7117 5280

|_

5283 7097

7104

_|—

5281
5282
|

|
7105

1-120
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EXTERNAL HOLD

ARC SHORTAGE ALARM
CONDITION
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1-121

| ~ ARC SHORTAGE ALARM
— | @ CONDITION WAITING 2
7116 7117
| —~ ARC SHORTAGE ALARM
— | U CONDITION WAITING 1
4180 7116
GAS SHORTAGE MESSAGE
— | % | | O CONDITION
7121 5281 7042 7106
5283 7097
7104
7106
Iy ~ GAS SHORTAGE MESSAGE
| 1\ CONDITION WAITING 2
7120 7121
Iy ~ GAS SHORTAGE MESSAGE
| U CONDITION WAITING 1
4181 7120
_%I V4 || ~ WIRE SHORTAGE
| | |1 % MESSAGE CONDITION
7123 5282 7043 7107
5283 7097
7104
7107
_4 | ~ WIRE SHORTAGE
| ) MESSAGE CONDITION
7122 7123 WAITING 2
— | ) WIRE SHORTAGE
I N MESSAGE CONDITION
4182 7122 WAITING 1
——Lﬂ L} } | || O GAS SHORTAGE ALARM
5281 7102 7042 5070 7110 CONDITION
7110
—[/\I L} } } | | O \WIRE SHORTAGE ALARM
5282 7102 7043 5070 7111 CONDITION
7111
} (O———RESTART
5280 7103
5281
5282
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1-122

| | | | I RESTART REQUEST (ARC
_| | l/\l ‘/\' ‘/1' e SHORTAGE)
7086 7104 7105 7103 4180
4180
| | | | | M) RESTART REQUEST (GAS
— | 4 4 4 4 7 SHORTAGE)
7042 7086 7104 7106 7103 4181
|
— |
4181
RESTART REQUEST (WIRE
| 4 4 4 Y 4 O SHORTAGE)
7043 7086 7042 7104 7107 7103 4182
|
— |
4182
ARC SHORTAGE RESTART
| 4 4 4 4 O MEMORY
4180 5283 4183 7105 7101 7100
| |
— | vl
7100 5280
ARC SHORTAGE RESTART
_4 I Vq II (} (ARC STOP)
7117 5283 5280 7124
7124
RESTART RETURN
— | b O MEMORY
5283 7103 7097
7097
| | | | | ~ RESTART MEMORY
— | v 4 4 4 O
7103 7097 4183 7110 7111 7102
- RESTART INVALID
7133 M126 7104
CNT
M096
7062
|
— |
7096
)
_M O SYSTEM RESERVED
3300 3300
| e
_4 | O ARC ON
7066 3301
| ~ WIRE INCHING
[ U
7060 3302
| I\
_| | O WIRE RETRACT
7061 3303
_% | || N SEARCH INSTRUCTION
| [ N\
5083 5070 3305
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User Ladder Section
Signal connection specification and interface signals with system ladder are prepared prior to
shipment. Including, these signals, ladder programs can be edited.

| M
_| | O EXTERNAL START
2010 7010
|
— | (O———{MASTER JOB CALL
2012 4090
|
— | (O———JALARM/ERROR RESET
2013 4014
| O REMOTE MODE SELECT (I0)
2014 7026
| ~
_| | O PLAY MODE SELECT
2015 4041
| ~ TEACH MODE SELECT
[ U
2016 4040
| ) GENERAL INPUT IN192
[ U
2017 0247
— | O INTERFERENCE 1
2020 7030 ENTRANCE PROHIBIT
| O INTERFERENCE 2
2021 7031 ENTRANCE PROHIBIT
_| I O WORK PROHIBIT (ARC
2022 7026 OCCURRENCE PROHIBIT)
|
_| | (> ———WORK RESPONSE (PSEUDO
2023 7045 /ARC ON RESPONSE)
| ~
| O WEAVING PROHIBIT
2026 4047
| M
| O SENSING PROHIBIT
2027 4200
_| I O ARC SHORTAGE RESTART
1244 7101 MEMORY RESET
{ O RESTART RESET REQUEST
1245 4183
— | (O———OPERATING
5070 3010
| e
_| | O SERVO ON
5073 3011
| e
—| | O TOP MASTER JOB
5020 3012
_| | M ALARM/ERROR
' \ OCCURRENCE
7020 3013
5014
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BATTERY ALARM

1,1

| ) I
| Y

015 3014
16

50

)
I (4
057 3015

__ioss
__4

REMOTE MODE SETTING

<

N

| ) =]
| O LAY MODE SETTING
5054 3016
| ~ TEACH MODE SETTING
"4 | ()
5053 3017
_4 | ~ IN CUBE 1
| Ny
7034 3020
| )
_{ | O IN CUBE 2
7035 3021
—4 } O WORK HOME
5137 3022 POSITION IN CUBE 24
_4 } O SEQUENCE EXECUTING
5081 3023
I O GAS SHORTAGE (MONITOR)
2300 3024
| ~ WIRE SHORTAGE
—ﬁ [ O (MONITOR)
2301 3025
— | O WIRE STICKING (MONITOR)
7080 3026
_4 I C) ARC SHORTAGE (MONITOR)
2302 3027
2040
GRP
0010
2050
GRP
0020
2060
GRP
0030
2070
GRP
0040
2080
GRP
0050
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2090
GRP
0060

2100
GRP
0070

2110
GRP
0080

2120
GRP
0090

2130
GRP
0100

2140
GRP
0110

2150
GRP
0120

2160
GRP
0130

2170
GRP
0140

2180
GRP
0150

2190
GRP
0160

2200
GRP
0170

2210
GRP
0180

2220
GRP
2190
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2230
GRP
0200

2240
GRP
0210

1010
GRP
3040

1020
GRP
3050

1030
GRP
3060

1040
GRP
3070

1050
GRP
3080

1060
GRP
3090

1070
GRP
3100

1080
GRP
3110

1090
GRP
3120

1100
GRP
3130

1110
GRP
3140

1120
GRP
3150
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1130
GRP
3160

1140
GRP
3170

1150
GRP
3180

1160
GRP
3190

1170
GRP
3200

1180
GRP
3210

1190
GRP
3220

1200
GRP
3230

1210
GRP
3240
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/O Alarm

System Sec-
tion

User Section

Alarm No. Register No. I/O Alarm Message
9000 00
9010 01 MISSING ARC GENERATION CON-
FIRM
9020 02 ARC SHORTAGE
9030 03
9040 04 GAS SHORTAGE (RESTART)
9050 05 WIRE SHORTAGE (RESTART)
9060 06
9070 07
9080 08
9090 09
9100 10
9110 11
9120 12
9130 13
9140 14
9150 15
9160 16
9170 17
9180 18
9190 19
9200 20
9210 21
9220 22
9230 23
9240 24
9250 25
9260 26
9270 27
9280 28
9290 29
9300 30
9310 31
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B |/O Message

Register No. I/O Message

System Sec-
tion 00

01 WIRE STICKING

02 GAS SHORTAGE

03 WIRE SHORTAGE

04 RESTARTING FOR ARC

05 RESTARTING FOR GAS

06 RESTARTING FOR WIRE
07 END OF ARC RESTARTING
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23

User Section

24
25
26
27
28
29
30
31
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B USER OPEN SIGNALS

Editing of system ladder is impossible, however, the seven signals which are necessary for
user’s operation are available. For example, wire inching can be programmed as shown
below.

JoB
oF S¥STEM LADDER
SECTION (EDITING (14 YARE IMCHIMG
' IMPOSSIBLE) TG REGLUEST
DoUT OT#(917 O —|— — —BRTi0ET —— ™
' SECTION 1246

OT#189 to OT#192, OT#181 to OT#184, OT#173 to OT#176 USER OPEN
SIGNALS

Ladder Input .
Output Number Number Meaning
OT#189, OT#181, OT#173 1244, 1234, Arc shortage restart memory reset
1224
OT#190, OT#182, OT#174 1245, 1235, Restart reset
1225
OT#191,0T#183,0T#175 1246,1236,1226 | Inching
OT#192,0T#184,0T#176 1247,1237,1227 | Retract

OT#189, OT#181,0T#173: ARC SHORTAGE RESTART MEMORY RESET

Gtate | These signals are connected to signal Nos. 7101 and 7301 in the user ladder. When
.|_ these signals are on, the arc shortage restart memory signal Nos. 7100 and 7300 are
reset. Use the signals to reset the memory after taking necessary action, when “1:
Output error and continue operation” is selected for the arc shortage restart method.
For a system with one application, use output No. 189 and signal No. 7101 or 7100.

7100, 7300 ARC SHORTAGE RESTART MEMORY

These signals are turned on at inadvertent arc shortage if “1: Output error and con-
tinue operation” is selected for the arc shortage restart method. When these signals
are turned on, a message “END OF ARC RESTARTING” is displayed on the program-
ming pendant. Use the signals to check arc shortage during operation.
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OT#190, OT#182, OT#174: RESTART RESET

Gate | These signals are connected to signal Nos. 4183, 4223, and 4263 in the user ladder.
_|_ When these signals are on, restarting is cancelled. Use the signals to cancel restart-
ing when “manual intervention” is selected for the restarting method.

For a system with one application, use output No. 190 and signal No. 4183.

OT#191 to OT#192, OT#183 to OT#184, OT#175 to OT#176 WIRE OPERATION

Giate ) These signals are connected in the system ladder. When these signals are on, the
_|_ wire operation output to the welder is executed. Use the signals to control wire in the
job. The feed speed is determined by the last welding current output value in the play-
back. To control this speed, place the “ARCCUR” instruction before the wire operation.
For a system with one application, use output No. 191 or 192.
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1.13.5 Handling

[ ] LADDER PROGRAM LIST

System Ladder Section
Standard ladders are prepared for each application prior to shipment. Ladder programs can-
not be edited.

—{ } Lﬂ O SYSTEM SECTION
7054 5053 4010 ALARM REQUEST
~
| O EXTERNAL HOLD
7053 4067
7022
_ﬁ I L4 I I O SYSTEM SECTION
5276 €077 5053 24030 MESSAGE CODE d0
| || | ] LA ~ SYSTEM SECTION
| I I I ~/ MESSAGE CODE d1
7054 5053 5277 7053 4031
I II Il O SYSTEM SECTION
f
5276 5277 5083 e MESSAGE REQUEST
| |
| [
7054 5053
|
[
7053
__L4 O REMOTE KEY SIGNAL
7014 013 REVERSE
| )
| O REMOTE KEY SIGNAL
8011 7014
| I
| L} O REMOTE KEY PULSE
7014 7013 7012
REMOTE KEY SELECT
| | M
“i/| T V4 V4 ) (PPANEL)
7027 7012 4057 7026 7027
7027 7012 5055
8011
F— O REMOTE KEY SELECT
7027 7025
7026
| || ) 10 PROHIBIT
| [ U/
7025 8214 4057
7025
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1-133

__4 I I I C) MD REMOTE KEY SELECT
7025 8215 4042
__{ I |1 ~ PPANEL OPERATION
[ [ N PROHIBIT
7025 8216 4056
| | | | ) SEQUENCE WAIT
— | 4 | | 4 O °
7030 7034 5110 5063 4061
7031 7035 5111
7032 7036 5112
7033 7037 5113
7040 7044 5114
7041 7045 5115
7042 7046 5116
_%| | ] ~ WAITING UNTIL
[ [N e INTERFERENCE IS OFF R1
5110 4061 7021
5111
5112
5113
5114
5115
5116
7021 5076 5070
| | I\
— | 1/ O IN CUBE 1 R1
5110 7021 7034
| | I IN CUBE 2 R1
"4 [ v/1 Y
5111 7021 7035
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1-134

_| | V\ M) IN CUBE 3 R1
| | %
5112 7021 7036
| | M) IN CUBE 4 R1
_| [ l/l N
5113 7021 7037
_| | |/l e IN CUBE 5 R1
[ | %
5114 7021 7044
| | ) IN CUBE 6 R1
_| [ l/l Y
5115 7021 7045
| | O IN CUBE 7 R1
| l/\l %
5116 7021 7046
| |
— | (O———ALARM OCCURRENCE
5010 7020
5011
5012
5013
I 11 CYCLE SELECT
H | O—
7065 4051
| O ICONTINUOUS CYCLE
— | SELECT
7067 4052
| || ~ PLAY/1 CYCLE SELECTING
| [ /
5054 5051 7064
| | | ~ PLAY/CONTINUOUS
! I N SELECTING
5054 5052 7066
_| | || |/\ {/\ ~ START RECEIVING
! 1 ' | et PREPARATION OK
5054 5073 5014 7020 7010
A O |OPERATION POWER ON
' END (ALWAYS)
7017 7017
7017
SYSTEM RESERVED
| O—
7016 7016
— | ()———{SYSTEM RESERVED
250
7016 onT 7015
_| | MO069
7015
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| | | e WORK INSTRUCTION
— | Vi 4 O
5270 5271 7052 7050
7050
| WORK START RESPONSE : 1
- | O—
5270 4170
I ()——WORK END RESPONSE : 1
5271 4171
| || ~ WORK OPERATING
| [ N\
7050 5070 7051
| WORK TIME MEASURE : 1
H | O
7051 4172
| || | e\ WORK INSTRUCTION
_| I [ l/ll e CONTINUING PROHIBIT
7050 5272 5070 7052
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User Ladder Section
Signal connection specification and interface signals with system ladder are prepared prior to
shipment. Including these signals, ladder programs can be edited.

| | | M)
— | t O EXTERNAL START
2010 5073 4044
— | O MASTER JOB CALL
2012 4090
— | O ALARM/ERROR RESET
2013 4014
— | O REMOTE MODE SELECT (I0)
2014 7026
| M)
| O PLAY MODE SELECT
2015 4041
7065
7067
— | O TEACH MODE SELECT
2016 4040
| O GENERAL INPUT IN192
2017 0247
| O INTERFERENCE 1
2020 2030 ENTRANCE PROHIBIT R1
| M
I @, INTERFERENCE 2
2021 7031 ENTRANCE PROHIBIT R1
| e
| O SENSOR INPUT 1
2040 4180
| M)
— | O SENSOR INPUT 2
2041 4181
| )
| O SENSOR INPUT 3
2042 4182
| ) SENSOR INPUT 4
I @,
2043 4183
| ) SENSOR INPUT 5
| @,
2044 4184
| e
| O SENSOR INPUT 6
2045 4185
| M)
— | O SENSOR INPUT 7
2046 4186
| e
| O SENSOR INPUT 8
2047 4187
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| || | )
— | f 1/ O SHOCK SENSOR INPUT
5277 5276 2026 7053
5053
| —~ AIR PRESSURE DECREASE
_% | J INPUT
2027 7054
| OPERATING
— | O—j
5070 3010
| )
— | O SERVO ON
5073 3011
I O TOP MASTER JOB
5020 3012
— | (O———ALARM/ERROR
7020 3013 OCCURRENCE
5014
} (O)———BATTERY ALARM
5015 3014
5016
—/} {)———REMOTE MODE SETTING
4057 3015
5055
|
— | (O———PLAY MODE SETTING
5054 3016
| )
— | O TEACH MODE SETTING
5053 3017
| ) IN CUBE 1R1
| N\
7034 3020
_% | ) N CUBE 2 R1
| @,
7035 3021
| O WORK HOME POSITION (IN
5137 3002 CUBE 8 R1)
_4 I O SEQUENCE EXECUTING R1
5081 3023
| ~ TOOL VALVE 1-1
| @
5280 3040
| M TOOL VALVE 1-2
| @,
5281 3041
| N ;
| O TOOL VALVE 2-1
5282 3042
| M) -
_ﬁl O TOOL VALVE 2-2
5283 3043
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5284

5285

5286

5287

2030
GRP
0010

2050
GRP
0020

2060
GRP
0030

2070
GRP
0040

2080
GRP
0050

2090
GRP
0060

2100
GRP
0070

2110
GRP
0080

2120
GRP
0090

2130
GRP
0100

2140
GRP
0110

1-138

TOOL VALVE 3-1

TOOL VALVE 3-2

TOOL VALVE 4-1

TOOL VALVE 4-2




1.13 Standard Ladder Program

2150
GRP
0120

2160
GRP
0130

2170
GRP
0140

2180
GRP
0150

2190
GRP
0160

2200
GRP
0170

2210
GRP
0180

2220
GRP
0190

2230
GRP
0200

2240
GRP
0210

2250
GRP
0220

2260
GRP
0230

1010
GRP
3030

1020
GRP
3050
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1030
GRP
3060

1040
GRP
3070

1050
GRP
3080

1060
GRP
3090

1070
GRP
3100

1080
GRP
3110

1090
GRP
3120

1100
GRP
3130

1110
GRP
3140

1120
GRP
3150

1130
GRP
3160

1140
GRP
3170

1150
GRP
3180

1160
GRP
3190
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1170
GRP
3200

1180
GRP
3210

1190
GRP
3220

1200
GRP
3230

1210
GRP
3240

1220
GRP
3250

1230
GRP
3260

1240
GRP
3270
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| /O ALARM

Alarm No. Register No. I/O Alarm Message

System Sec-

tion 9000 00 AIR PRESSURE LOWERED
9010 01
9020 02
9030 03
9040 04
9050 05
9060 06
9070 07
9080 08
9090 09
9100 10
9110 11
9120 12
9130 13
9140 14
9150 15
9160 16
9170 17
9180 18
9190 19
9200 20
9210 21
9220 22
9230 23

User Section
9240 24
9250 25
9260 26
9270 27
9280 28
9290 29
9300 30
9310 31
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I/O Message

Register No.

I/O Message

System Sec-

tion

00

TOOL SHOCK SENSOR WORKING

01

TOOL SHOCK SENSOR INP. RELEAS-
ING

02

AIR PRESSURE LOWERING

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

User Section

24

25

26

27

28

29

30

31
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1.13.6 Spot Welding

B Ladder Program List

System Ladder Section
Standard ladders are prepared for each application prior to shipment. Ladder programs can-
not be edited.

~ REMOTE KEY SIGNAL

LI N DIRECTION CHANGE
7014 7013

| ~ REMOTE KEY

[ 0
8011 7014

| ~ REMOTE KEY PULSE

| [ U/
7014 7013 7012

| | ~ REMOTE SELECT (PPANEL)
L [ ] b/1 V/1 -/
7027 7012 4057 7026 7027
7027 7012 5055
8011
__{I () REMOTE SELECT

7027 7025
7026

| | | M 10 PROHIBIT

| [ U/
7025 8214 4057
7025

| | ~ CMD REMOTE MODE

[ I % SELECT
7025 8215 4042

I I I O PP/PPANEL OPERATION
7025 8216 4056 PROHIBIT

} L4 } | Lﬂ O SEQUENCE WAIT
7030 7034 5110 5063 4061
7031 5111
7032 7036 5112
7033 5113
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— | || ~ WAITING UNTIL INTERFER-
[ I N ENCE IS OFF
5110 4061 7021
5111
__iljz
5113
7021 5076 5070
| | ) IN CUBE 1
_'4 [ v/1 N\
5110 7021 7034
| | ) IN CUBE 2
[ L/1 %
5111 7021 7035
| | ) IN CUBE 3
[ v/1 %
5112 7021 7036
| | ) IN CUBE 4
_| [ l/\l Y
5113 7021 7037
| ~ ALARM OCCURRENCE
I @),
5010 7020
5011
5012
5013
| || LA 11 ~ START RECEIVING
! N ' | g PREPARATION OK
5054 5073 5014 7020 7011

1
O

EXTERNAL START
7010 5073

I
o
=
~

CONTROL POWER ON

<
O

COMPLETED (NORMALLY
7017 7017 ON)
7017
_l/ | O SYSTEM RESERVED
7016 7016
I Q— SYSTEM RESERVED
250
7016 ONT 7015
_| | M069
7015
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1-146

| | | | | | M)
— | | | % /] /] O WELDING ON/OFF
5054 5270 5064 7040 7020 7070
_| | |1
I |
5053 5277
_| I I I O MANUAL WELDING
7070 5053 7094 MESSAGE
I |1 | I | ~ TIMER COOLING WATER
_| l [ J/} [ J/} N ALARM
7050 5070 5064 5054 7041 7080
| | | | | | | /]| M GUN COOLING WATER
_| [ [ J/} || J/ [ N ALARM
7054 5070 5064 5054 7041 7081
_| | |1 J|/| | J|/| M\ TRANS. THERMO. ALARM
| [ | [ | N
7060 5070 5064 5054 7041 7082
LOWERED AIR PRESSURE
| | | | || | e
_| I I J/l || J/l - ALARM
7064 5070 5064 5054 7041 7083
| | ] ~ TIMER COOLING WATER
| 1 N MESSAGE
7050 5053 7090
| | | ~ GUN COOLING WATER
_| | 1 14 MESSAGE
7054 5053 7091
I | ~ LOWERED AIR PRESSURE
_| [ 1 N MESSAGE
7064 5053 7093
I O WELDING STOP
7041 4177
_| | ~ SYSTEM SECTION ALARM
! ~ REQUEST
7080 4010
7081
7082
7083
| | ~ SYSTEM SECTION ALARM
_| I VI (O CODE do
7081 7080 4020
7083 7082
SYSTEM SECTION ALARM
_| I M M O CODE d1
7082 7080 7081 4021
7083
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SYSTEM SECTION

7090

- H

7091

H |-

7093

H

7094

MESSAGE REQUEST

SYSTEM SECTION

H |

7091

— |

7094

4

7090

7093

@)

MESSAGE CODE d0

SYSTEM SECTION

H |

7093

7094

VI—

7090 7091
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User Ladder Section
Signal connection specification and interface signals with system ladder are prepared prior to
shipment. Including these signals, ladder programs can be edited.

| M E
__4 | O XTERNAL START
2010 7010
| e\
| O MASTER JOB
2012 4090
| I\
_% | O ALARM / ERROR RESET
2013 4014
I () REMOTE MODE SELECT (I0)
2014 7026
| M p
_| | O LAY MODE SELECT
2015 4041
| M
_| | O TEACH MODE SELECT
2016 4040
| M)
__4 | O GENERAL INPUT IN192
2017 0247
| ~ INTERFERENCE 1
| N4 ENTRANCE PROHIBIT
2020 7030
__{I () INTERFERENCE 2
2021 7031 ENTRANCE PROHIBIT
I O WELDING ON/OFF
2022 7040 REQUEST
_| | ~ WELDING STOP
[ )
2023 7041
| ~ INTERFERENCE 3
_4 [ (Y ENTRANCE PROHIBIT
2024 7032
| —~ INTERFERENCE 4
[ (O ENTRANCE PROHIBIT
2025 7033
| OPERATING
— | O—
5070 3010
| SERVO ON
— | O—
5073 3011
| e\
_4 | O TOP MASTER JOB
5020 3012
_| | O_.ALARM/ERROR
|
7020 3013 OCCURRENCE
5014
| BATTERY ALARM
— | O—
5015 3014
5016
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__+4 (D—————REMOTEMODESETﬂNG
4057 3015
5055
—4 I O PLAY MODE SETTING
5054 3016
_| | e\
| ) TEACH MODE SETTING
5053 3017
__4 | M
| N\ IN CUBE 1
7034 3020
_| | M
| ) IN CUBE 2
7035 3021
__4 | M
[ (Y WORK HOME POSITION IN
5137 3022 CUBE 24
_| | M
| ) SEQUENCE EXECUTING
5081 3023
_% I () IN CUBE 3
7036 3024
_* I () IN CUBE 4
7037 3025
2030
GRP
0010
I || ~ TIMER COOLING WATER
_% | 11 M120 1 ERROR INPUT
2040 8220 TOR 7050
MO090
_4 I II (} IGUN COOLING WATER
M121 ERROR INPUT
2041 8221 TOR 7054
MO091
4 I I O TRANS. THERMO
2042 899 2060 ERROR INPUT
| || ~ LOWERED AIR PRESSURE
[ ! M122 7 INPUT
2043 8223 TOR 7064
M092
I 1/ O IN0D9
2040 8220 0020
— | 4 O——mowo
2041 8221 0021
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I 1 INO11

N4
2042 8222 0022
)
-/

I IN012
2043 8223 0023

— | (O———1iNo13

2044 0024

| (O——iNo14

2045 0025

| M)
—| | O INO15
2046 0026

| M) |
_| | O NO016
2047 0027

2050
GRP
0030

2060
GRP
0040

2070
GRP
0050

2080
GRP
0060

2090
GRP
0070

2100
GRP
0080

2110
GRP
0090

2120
GRP
0100

2130
GRP
0110

2140
GRP
0120
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2150
GRP
0130

2160
GRP
0140

2170
GRP
0150

2180
GRP
0160

2190
GRP
0170

2200
GRP
0180

2210
GRP
0190

2220
GRP
0200

2230
GRP
0210

2240
GRP
0220

2250
GRP
0230

1010
GRP
3030
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| | (O)——— WELDING ON/OFF
_| ! l/" (OUT009)
1020 8224 3040
7070 8224
—ﬁ I O WELDING ERROR RESET
1021 som. (OUTO010)
| ~ WELDING CONDITION 1
[ |\ (OUTO011)
1022 3042
_% | ~ WELDING CONDITION 2
I ~ (0UT012)
1023 3043
I O ELDING CONDITION 3
TO1
1024 3044 (OUTO13)
_% | ~ WELDING CONDITION 4
| O (OUTO014)
1025 3045
_4 I (} IGUN PRESSURE
1026 3006 (OUTO15)
_% | ~ TIP REPLACEMENT
[ N REQUEST(OUTO016)
1027 3047
1030
GRP
3050
1040
GRP
3060
1050
GRP
3070
1060
GRP
3080
1070
GRP
3090
1080
GRP
3100
1090
GRP
3110
1100
GRP
3120
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1110
GRP
3130

1120
GRP
3140

1130
GRP
3150

1140
GRP
3160

1150
GRP
3170

1160
GRP
3180

1170
GRP
3190

1180
GRP
3200

1190
GRP
3210

1200
GRP
3220

1210
GRP
3230

1220
GRP
3240

1230
GRP
3250

1240
GRP
3260
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/O Alarm

System Sec-
tion

User Section

Alarm No. Register No. I/O Alarm Message
9000 00 ERR OF WELD TIMER COOLING
WATER
9010 01 ERROR OF GUN COOLING WATER
9020 02 ERROR IN TRANSTHERMO OF GUN
9030 03 AIR PRESSURE LOWERED
9040 04
9050 05
9060 06
9070 07
9080 08
9090 09
9100 10
9110 11
9120 12
9130 13
9140 14
9150 15
9160 16
9170 17
9180 18
9190 19
9200 20
9210 21
9220 22
9230 23
9240 24
9250 25
9260 26
9270 27
9280 28
9290 29
9300 30
9310 31
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I/O Message

Register No.

I/O Message

System Sec-

tion

00

ERR OF WELD TIMER COOLING
WATER

01

ERROR OF GUN COOLING WATER

02

AIR PRESSURE LOWERING

03

AVAILABLE TO MANUAL SPOT WELD-
ING

04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

User Section

24

25

26

27

28

29

30

31

1-155



1.13 Standard Ladder Program

1.13.7 General-Purpose Applications

[ ] LADDER PROGRAM LIST

System Ladder Section
Standard ladders are prepared for each application prior to shipment. Ladder programs can-
not be edited.

_M O REMOTE KEY SIGNAL
7014 2013 DIRECTION CHANGE
_| | M REMOTE KEY
[ Y
8011 7014
_| | | | e REMOTE KEY PULSE
| [ /
7014 7013 7012
A || | | M REMOTE SELECT (PPANEL)
| [0 |/1| L/\I g
7027 7012 4057 7026 7027
7027 7012 5055
8011
| O REMOTE SELECT
7027 7025
7026
| || M
—| | L} O IO PROHIBIT
7025 8214 4057
7025
_| I I I O CMD REMOTE MODE
SELECT
7025 8215 4042
_| I I I O PP/PPANEL OPERATION
7025 8216 4056 PROHIBIT
| | |
_| | 1/1I | I M Q SEQUENCE WAIT
7030 7034 5110 5063 4061
7031 5111
7032 7036 5112
7033 5113
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_| I I I O WAITING UNTIL INTERFER-
5110 4061 7021 ENCE IS OFF
5111

]
-

5113
7021 5076 5070
| | M
_{ | V1 O IN CUBE 1
5110 7021 7034
| | I\
_{ | V4 O IN CUBE 2
5111 7021 7035
| | e
_4 | V1 O IN CUBE 3
5112 7021 7036
| | M)
I V1 O IN CUBE 4
5113 7021 7037
_{ } O ALARM OCCURRENCE
5010 7020
5011
5012
5013
_4 I II Vq Lﬂ O START RECEIVING
5054 5073 5014 7020 7011 PREPARATION OK
| | | M
| f O EXTERNAL START
7010 5073 4044

CONTROL POWER ON

<
O

7017 7017 COMPLETED (NORMALLY
ON)
7017
/ M) SYSTEM RESERVED
| U
7016 7016
| ( ) SYSTEM RESERVED
70]|.6 250 7015
CNT
_| | M069
7015
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1-158

| | | | M)

— | 4 4 4 O

5270 5271 7042 7043 7040
7040

__4 | M

| |\

5270 4170

| I

| (O

5271 4171

| | | e\

| [ /

7040 5070 7041

__4 | e\

| (O

7041 4172

| | | | M)

_|I [0 J/l A

7040 5272 5070 7042

WORK INSTRUCTION

WORK START RESPONSE

WORK END RESPONSE

WORK OPERATION

WORK TIME MEASURE

WORK INSTRUCTION
CONTINUING PROHIBIT
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User Ladder Section
Signal connection specification and interface signals with system ladder are prepared prior to
shipment. Including these signals, ladder programs can be edited.

__4 | M EXTERNAL START
[ ),
2010 7010
| ) MASTER JOB
[ 1\
2012 4090
| M LARM / ERROR RESET
[ 1\
2013 4014
_4 I (} REMOTE MODE SELECT (I0)
2014 7026
_%| e PLAY MODE SELECT
[ )
2015 4041
| M TEACH MODE SELECT
[ )
2016 4040
| I
| O GENERAL INPUT IN192
2017 0247
| ~ INTERFERENCE 1
[ U ENTRANCE PROHIBIT
2020 7030
I O INTERFERENCE 2
2021 7031 ENTRANCE PROHIBIT
_+ I ~ WORK PROHIBIT
[ 1\,
2022 7043
I ~ INTERFERENCE 3
I N ENTRANCE PROHIBIT
2024 7032
| ~ INTERFERENCE 4
I N ENTRANCE PROHIBIT
2025 7033
| |OPERATING
— | O—j
5070 3010
| ISERVO ON
— | O—j
5073 3011
| M
—4 | O TOP MASTER JOB
5020 3012
| (O)———JALARM/ ERROR
__+ ' OCCURRENCE
7020 3013
5014
| IBATTERY ALARM
— | O—l
5015 3014
5016
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1-160

4057 3015
5055
| M
[ )
5054 3016
__4 | M
| )
5053 3017
__4 | e\
| (Y
7034 3020
__4 | M
| )
7035 3021
__4 | M
| (Y
5137 3022
__4 | M
| ()
5081 3023
| M
| )
7036 3024
__4 | M
| (Y
7037 3025
| M
[ ()
7040 3026
2040
GRP
0010
2050
GRP
0020
2060
GRP
0030
2070
GRP
0040
2080
GRP
0050
2090
GRP
0060
2100
GRP
0070

REMOTE MODE SETTING

PLAY MODE SETTING

TEACH MODE SETTING

IN CUBE 1

IN CUBE 2

WORK HOME POSITION IN

CUBE 24

SEQUENCE EXECUTING

IN CUBE 3

IN CUBE 4

WORK INSTRUCTION



1.13 Standard Ladder Program

2110
GRP
0080

2120
GRP
0090

2130
GRP
0100

2140
GRP
0110

2150
GRP
0120

2160
GRP
0130

2170
GRP
0140

2180
GRP
0150

2190
GRP
0160

2200
GRP
0170

2210
GRP
0180

2220
GRP
0190

2230
GRP
0200

2240
GRP
0210
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2250
GRP
0220

2260
GRP
0230

1010
GRP
3040

1020
GRP
3050

1030
GRP
3060

1040
GRP
3070

1050
GRP
3080

1060
GRP
3090

1070
GRP
3100

1080
GRP
3110

1090
GRP
3120

1100
GRP
3130

1110
GRP
3140

1120
GRP
3150
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1130
GRP
3160

1140
GRP
3170

1150
GRP
3180

1160
GRP
3190

1170
GRP
3200

1180
GRP
3210

1190
GRP
3220

1200
GRP
3230

1210
GRP
3240

1220
GRP
3250

1230
GRP
3260

1240
GRP
3270
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| /O ALARM

Alarm No. Register No. I/O Alarm Message

System Sec-

tion 9000 00
9010 01
9020 02
9030 03
9040 04
9050 05
9060 06
9070 07
9080 08
9090 09
9100 10
9110 11
9120 12
9130 13
9140 14
9150 15
9160 16
9170 17
9180 18
9190 19
9200 20
9210 21
9220 22
9230 23

User Section
9240 24
9250 25
9260 26
9270 27
9280 28
9290 29
9300 30
9310 31
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B /O MESSAGE

Register No. I/O Message

System Sec-
tion 00

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23

User Section

24
25
26
27
28
29
30
31
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1.14 Editing Ladder Programs

1.14.1 Flow of Data By Ladder Programs

Flow of data in editing, storage, and execution areas by operation of ladder program is shown
below.

| JANCD-¥CPD1 BOARD

|

i |

H |

| EDITING ARES, INTERMEDIATE EXECUTION |

! CODE AREA, PROGRAM !

EXTERMAL : CONTROL i
H |

MEMORY UNIT i cavE vl |
: S ETEM -— ﬁl o !

m cecmion SIORECE PROCESSING !

WORH COMPILE or WIORK !

MEMOR Y (EMO=) MEMOR i

. |

LOAD | i

! i

! |

|

DISPLAY EDITING

edited.
- » When the system ladder program is changed, the ladder program from the external mem-
ory unit cannot be loaded.

« If control power is shut down while the ladder program is being edited, the edited ladder
program is lost. The intact program remains in the execution area.

« During editing of ladder programs, “EDITING” is displayed on the upper right of the user
section display. This indication appears only when the program in the editing area and
that in the execution area do not match. Nothing is displayed after compilation of cancel-
lation of editing when the programs in the two areas match.

@  Only the user ladder program can be edited. The system ladder program cannot be
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1.14.2 Basic Operation

Ladder program is protected so that it cannot be easily changed. The following operations are
authorized only to those who can input a user ID No (security:management mode).

Select {I/O} from the top menu. = Select {Ladder Program} = Edit Operation? =
Select {Data} under the menu. ®» Select {Compile} = Select [Yes] ™

Explanation

*1  The C.I/O user section is displayed.

DATA EDIT | DISP | UTILITY
m [R1} & T

FEST. o632
D000 000 STR #2010
000 |OLIT #7010 |
pooz ooot ! STR #2012
Address ares oa0s | auT 24090 Instruction area
. ooo4 ooz |STR #2013
Lire Ma. oo0s 3] ouT #4014
Block Mo, DO0g 000 |STR #2014 |

ki 12T, #I026

To confirm the system ladder program, press the PAGE KEY , or select [DISP] >
[System Ladder] from under the menu.

0000 oooo 5TR

oom QUT  #7mo
0002 0001 TR #2012
noaoa QUT #4090
0004 0002 5TR #2013
0ans QUT #4014
0006 0003 5TR #2014

noo¥ OuT #7026
I

*2  Edit the ladder program. See " 1.14.3 Editing Operation " on the following pages. The
system ladder program cannot be edited.

*3  The edited ladder program is checked for syntax error. If no error is found, the new pro-
gram is written into the execution area to run. If any error is found in the edited ladder
program, the erroneous step is identified. In this case, the program stored in the execu-
tion area is left unchanged.
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DATA, EDIT | DISF | UTILITY

CANCEL EDIT [RT: & S
mgm '

oom oOuUT #7010
0002 0001 STR #2012
0ao3 OUT #4090
0004 0002 5TR #2013
0ans OUT #4014
0006 0003 STR #2014
oao? OUT #7026
|

1.14.3 Editing Operation

The edit operation is divided into instruction registration (addition, change, and deletion)
operation and the operand edit operation.

B [Inserting Instruction

Move the cursor to the address area.”” #p Select the line before the line you wish to add.
® Select the instruction to be inserted.” w3 Press [ADD]. @ Press [ENTER].™

Explanation
*1
LINE BEFORE THE 0000 o000 STR #2010
MSTRUCTION TO BE —p (KN OUT #7010
ADDED oo0z o001 STR #2012

*2  The instruction list dialog box is displayed. Move the cursor to the instruction list dialog,
and the cursor in the address area becomes underlined.

DIATA EDIT | DISP | UTILITY
[R1 R & fEl

REST: 832
oooooooo STE . #2010
noo
ooz aoo
0aoa
o004 o0a) AND-NMOT
nona OR
0006 0001 OR-MOT
ooar OUT #7026
I

*3  Move the cursor to the input buffer line instruction.

= BRI
|
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*4

When there are more than two kinds of operand instructions, move the cursor in the
instruction to and press [SELECT]. A detailed screen is displayed. When changing
numeric data, move the cursor to the corrected data and press the [SHIFT] +

[CURSOR KEY] simultaneously. The numeric data then increases and decreases.

To directly input the numeric value, press [SELECT]. The input line is displayed, so
input the data using the [NUMBER KEY] and press [ENTER].

== S5TR-MNOT #0010

E.

* Instructions with Two or More Kinds of Operands
The input line is displayed, so input the data using the [NUMBER KEY] and press
[ENTER].

* Instructions with Two or More Kinds of Operands
When changing the type of operand, move the cursor to the operand and press
[SELECT] to select the operand type.

DATA EDIT | DISP | UTILITY
R1% o &%
REST: 832

CURR ALLE | REGISTER kg0

SET WaLUE | REGISTER

TYPE DATA

==ThRE MO0, k120
!

CURR WALL 0an
SETVALUE [ DECIMAL 120

Move the cursor to the operand data and press [SELECT] to change the operand.

When the type of operand and data has been changed, press [ENTER]. The ladder
detail edit display closes, and the ladder program display is shown.

When adding an instruction to the input buffer line

When adding an instruction just before the END instruction, do not press [ADD]. If
there is a change, press [SELECT] in the instruction area, and repeat the numeric input
operation.

1-169



1.14 Editing Ladder Programs

DATA | EDIT | DISP | UTILITY
mm |R11’! .5 k3

00000000 STR #2010
0001 OUT #7010
IR S TR-NOT #7100
0003 STR #2012
0004 QUT #4000
0005 0002 STR #2013
0006 OUT 24014

0007 0003 5TR #2014
I

M CHANGING INSTRUCTIONS

Move the cursor to the address area.”? #p Select the line to be changed.” = Select
the instruction to be changed.® = Press [MODIFY]. #» Press [ENTER].™

Explanation

*1

INSTRUCTION 0001 ouT #7010

LMETOBE  —w [NENMOESTR #2012
CHANGED aoo03 QOUT #4090

*2  The instruction select dialog is displayed. Move the cursor to the instruction list dialog,
and the cursor in the address area is underlined.

DATA EDIT | DISP | UTILITY
[RT} T

0000 0000 STR. #2010

0006 0007 OR-MOT

oao? OUT #7026
I

*3  Move the cursor to the input buffer line instruction.

= Sy #00TT
|

When there are more than two kinds of operand instructions, move the cursor in the
instruction to and press [SELECT]. A detailed screen is displayed. When changing
numeric data, move the cursor to the corrected data and press the [SHIFT] + CUR-
SOR simultaneously. The numeric data then increases and decreases.
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To directly input the numeric value, press [SELECT]. The input line is displayed, so
input the data using the NUMBER KEY and press [ENTER].

==5TR-NOT #2012

E.

*4  The instruction displayed in the input buffer line is changed.

DATA | EDIT | DISP | UTILITY
[R1} = f &

REST . 032
0000 0000 STR #2010

0001 OUT #7010

[N STR-NOT #2012

0003 OUT #4090

0004 0002 STR #2013

000s OUT #4014

0006 0002 STR #2014

0oo7 OUT #7026

[

m  DELETE INSTRUCTIONS

Move the cursor to the address area. s Move the cursor to the line to be deleted =
Press [DELETE]. @ Press [ENTER].™

Explanation

*1  The cursor line instruction is deleted.

INSTRUCTION aoo OUT #7010
LNETOBE — DROPPQIEISTR #2012

DELETED 000z QUT #4080

INSTRUCTION [OEE LT #7010
MOWES P —w 00020001 OUT #4080
OME STEP 00030002 5TR - #2013
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m  EDITING OPERANDS

Move the cursor to the instruction area.” = Select the line of the operand to be edited.
= Edit operation > #» Press [ENTER].™

Explanation
*1

DATA | EDIT | DISP | MTILITY
[R1g = f] 8

REST : 834
0ooooooasSTR #2010
0o DUT #7010
0002 0001 =
0ao3 OUT #4090
0004 0002 5TR #2013
oaos OuUT #4014
0006 0003 STR #2014

oooy OUT #7026
I

*2  Move the cursor to the input buffer line instruction.

DATA ECIT | DISP | UTILITY
Ry S fd:&

0000 0ooosTR #2010
oom oOuT #r00
00020001 5TR #2012
oao3 OUT #4090
0004 0002 5TR #2013
0ans ouT #4014
0006 0003 STR #2014

= EEFI07
T

*3  When there are more than two kinds of operand instructions, move the cursor in the
instruction to and press [SELECT]. A detailed screen is displayed. When changing
numeric data, move the cursor to the corrected data and press the [SHIFT] + CUR-
SOR simultaneously. The numeric data then increases and decreases.

To directly input the numeric value, press [SELECT]. The input line is displayed, so
input the data using the NUMBER KEY and press [ENTER)].

*4  The cursor line operand is changed.
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DATA EDIT | DISF | UTILITY

[R1TR S &

REST: 832
QoooooooSTR #2010
oood QUT #7010
0002 0001 Sy Ta ]

oooz OuT #4090
0004 0002 5TR #2013
0ans OUT #4014
0006 0003 STR #2014

nooy OUT #7026
I

B  CANCELLING EDITING

Use the following steps to cancel editing during the ladder program editing and to return to the
preceding program.

Select {DATA} under the menu. = Select {CANCEL EDIT}. ®» Select “YES”.™!

Explanation

*1

DISP | UTILITY
R1g & f &

0o ouT #7010
0002 0001 STR #2012
oaoa OUT #4050
0004 0002 3TR #2013
0aas OUT #4014
0006 0003 3TR #2014

oaay OuUT #7026
!

The confirmation dialog is displayed. When “YES” is selected, the program returns to
the ladder program (program execution) in effect before editing. When “NO” is
selected, the cancel edit operation is cancelled, and the editing ladder program is dis-
played.
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1.14.4 Compile

Use the following steps to compile the ladder program after editing.

Select {DATA} under the menu. ®» Select {COMPILE}. £

Explanation

The ladder program starts compiling.

The edited ladder program is checked for syntax error. If no error is found, the new pro-
gram is written into the execution area to run.

If any error is found in the edited ladder program, the erroneous step is identified. In
this case, the program stored in the execution area is left unchanged.

*1

C

EQIT

DISP_ | UTILITY

oom ouT
000z 0001 5TR
0ao3 ouT
0004 0002 5TR
0ans ouT
0006 0003 5TR
oao? ouT

CAMCEL EDTT
Eﬁﬁﬂ%ﬂ!ﬂ!‘!i1u

[R13 o 5

REST: 832
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1.14.5 Search

The search function can be used at editing or confirmation.
Search can be executed when the cursor is either in the address area or the instruction area

of the user ladder display or the system ladder display.

Select {I/O} under the top menu ®» Select {LADDER PROGRAM}? = Select {EDIT}
under the menu = Select {DATA} under the menu. = Select a desired search from

the pulldown menu.

Explanation

*1  The user ladder display or the system ladder display appears.

Press the PAGE KEY to switch the display.
*2  The pulldown menu is displayed.

DATA DISPLAY | UTILITY
13 & =

EmD LIME REST: 832

SEARCHRELAY WO, P10
SEARCH LINE MO >

SEARCH BLOCK MO, 39102

noo4 0002 STR #2013

naas ouT #4014
Qoog 00a3 =STR #2014
ooy QuT HTOZE

The search is an operation to move the cursor to a specified line or relay No. line in the ladder
display. This allows to find out a target position at once without the cursor.
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B TOP LINE, END LINE

This is the operation to move the cursor to the first line or the last line in the current display.

Select “TOP LINE” or “END LINE” of the pulldown menu

Explanation

*1  The cursor moves to “TOP LINE” or “END LINE” of the display and the selected line is

displayed.
DATE EDIT | DIsPLAY | LTILITY
m1 3 & &=

REST: 532
STR #2010
aaat auT #7010
oooz o001 5TR w2012
1oa3 auT #4030
ooo4 o002 STR #2013
1aas auT #4014
ooog 0003 =TR #2014
ooy ouT #7026

B  SEARCH FOR LINE NO. AND BLOCK NO.

This is the operation to move the cursor to a line or block in the current display.

Select “SEARCH LINE NO! or “SEARCH BLOCK NO. 2 = Input a line No. or block No.
using the NUMBER KEYS. ®» Press [ENTER]*Z.

Explanation

*1  Numbers can be input.
*2  The cursor moves to the entered line No. or block No., and the selected line or block is

displayed.
DATA EDIT | DISPLAY | UTILITY
R} & &=

REST: 8§32

o022 0006 TR #2017

0013 QuT #0247
0014 0007 STR #2020

QuT #7030
o016 0005 STR #2021
oo ¥ QuT #7031
001G 0009 =TR w2022
0a13 QuT #7046
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B SEARCH FOR RELAY NO. AND REGISTER NO.

This is the operation to move the cursor to a relay No. or register line in the current display.

= Continues searching with the cursor

*3

Select “SEARCH RELAY NO.” or “SEARCH REGISTER NO.” of the pulldown menu™! L 2
Input a desired relay No. or register No. using the NUMBER KEYS = Press [ENTER] 2

Explanation

*1  Numbers can be input.

*2  The cursor moves to the entered relay No. or register No. and the selected relay or reg-

ister is displayed.

DATA ECIT

| DISPLAY | UTILITY

(R 3 o fE e

SEARCH REST: 832

o2y ouT #7100
0023 0014 STR #1243
1029 QuT #4133
STR #5070
o1 ouT #3010
0032 0Me STR #3073
0033 auT #3011
0034 07 STR #5020

While searching, “SEARCH?" is display in the screen.

*3  In search status, forward and backward searching can be executed by [ Jand [ ]

cursors.

Press the PAGE KEY to switch the display between the user ladder and the sys-
tem ladder to continue searching.
To end the search, press [Cancel] or move the cursor to the address area or the

instruction area by using [ > ] and [ € ] cursors. The search status is canceled and the
display of “SEARCH?” disappears.

DATA ECIT | DISPLAY | UTILITY
SYSTEM LADDER [r1 7} S fEl &
REST: 532
nag3 AnD #7022
aava STR #7021
1071 AMD-MOT 23076
noy s AND-MOT #5070
0av3 OR-5TR
nov4 QauT ey
0avs 0015 STR #3110
0a7eE AMD-MOT #7021
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1.15 How to Monitor Signals

Signal status can be monitored in the following displays.
* To monitor by logic No. (2010, 2011, etC.)......cccevuvrvnnen. C.1/O monitor display
e To monitor by I/O No. (IN# 001, OUT# 001, etc.)............ I/O status display

1.15.1 1/O Display

The following shows an example of an I/O monitor display. The example indicates the display
of general input signals which can be also applied to other displays.

Select {I/O} from under the top menu. = Select {GENERAL OUTPUT}.™

Explanation

*1  The general output display is shown.

DATA,

EDIT | DISP | UTILITY

GEMERAL OUTPUT R
LOGIC NO. 7654 3290

#F101H |:|'l“|1_1|:|11:l
#0000 000 ————— #1102

#1103 I:IEIEIEI_I:IEIljl:I! ., GEMERAL QUTPLUT
#1104 1111_oodo! T #1020 COMTEMTS
#1059  0000_0o0do; 0-0FF1 - 0OM
#106x  0000_10%0; '

#1107  0000_000a:

#1038  0000_0oge:

-
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1.15.2 /O STATUS DISPLAY

Signal status can be monitored by using input number (IN#) or output number (OUT#) in the
display. In addition, signal names can also be monitored.

Select {DISP} under the menu. ®» Select {DETAILS}.™

Explanation

*1  The general output display is shown.

DATA, EDIT | DISF | UTILITY

LR EEE

GROUP QG301 1
OUTH001 #1010
OUT#002 #1011
OUTF003 #1012
OUT#004 #1013
OUTH005 #1014
OUTHO06 #1015
QUT#H00Y #1016
OUTH002 #1017

2
(%]

cosesecel]

General Output Status ®: ON O: OFF

In the general output status display, an output signal on/off status can be changed. Once the
status is changed, that status is maintained unless the next output instruction is executed.

Select the signal to be changed.™ = Select the signal status.™

Explanation

*1  In the general output display, move the cursor to the O or ® of the signal status to be
changed.

DATA, EDIT | DISF | UTILITY

GEMERAL OUTRUT R'I% '-q e &
GROUP QG#01 12310 :

QUT#001T #0107 [
OUT#002 #1011
QUT#003 #1012
QUT#004 #1013
QUT#005 #1014
CUTH#006 #1015
QUT#00T #0186
QUT#003 #1017

o) 1 L 1 je] |
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*2  Move the cursor to the signal status to be changed, and press [INTER-
LOCK]+[SELECT]. The status changes ®: ON status O: OFF status).

DIATA, EDIT | DISF | UTILITY
GEMERAL QUTPUT [B1R o 1d &
GROLUP OG#01 12210DEC Ta1BDEC
QUT#001 #1010 ]
QUTH002 #1011
QIUTH003 #1012
OUT#004 #1013
QIUTH005 #1014
QUTH006 #1015
QUT007 #1016
QUTH#003 #1017

Deeee P

]
]
]
]
]
]

The relationship between the logic number and the 1/O number:
The relation between a logical number and the 1/0O number is as follows.

Logic Number

I/O Number

0017 0016 0015 0014 0013 0012 0011 0010

IN#008 IN#007 IN#006 IN#005 IN#004 IN#003 IN#002 IN#001

0027 0026 0025 0024 0023 0022 0021 0020

IN#016 IN#015 IN#014 IN#013 IN#012 IN#011 IN#010 IN#009

1017 1016 1015 1014 1013 1012 1011 1010
OUT#008 OUT#007 OUT#006 OUT#005 OUT#004 OUT#003 OUT#002 OUT#001

1027 1026 1025 1024 1023 1022 1021 1020
OUT#016 OUT#015 OUT#014 OUT#013 OUT#012 OUT#011 OUT#010 OUT#009

1-180




1.15 How to Monitor Signals

4017 4016 4015 4014 4013 4012 4011 4010
SIN#008 SIN#007 SIN#006 SIN#005 SIN#004 SIN#003 SIN#002 SIN#001
4027 4026 4025 4024 4023 4022 4021 4020
SIN#016 SIN#015 SIN#014 SIN#013 SIN#012 SIN#011 SIN#010 SIN#009
5017 5016 5015 5014 5013 5012 5011 5010
iy Y007 006 005 ood 003 002 ool
5027 5026 5025 5024 5023 5022 5021 5020
Yot Yot Yo os iy Jon1 Jot0 iy
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1.15.3 Pseudo Input Signal Display

The pseudo input signal status can be checked, and see also signal name.

Select {IN/OUT} under the top menu = Select {PSEUDO INPUT SIG}? = Press the
page key ||

Explanation

*1  The pseudo input signal display is shown.

DATA, EDIT DISF | UTILITY

PSELDC INPUT SIGHAL R1% & &l :E

S STEM SECTION
#3210

#E211

#5212

#2153

#a214

#E215

HE216

#5217
!

IMNHIBIT 12
ChD REMOTE SEL
IMNHIBIT PP/PAREL

CW00000E

Pseudo Input Signal Condition ®: ON, O: OFF

*2  The system section (#8210-#8237) and the user section (#8240-#8247) are changed
alternately.

The signal can be turned ON/OFF in the pseudo input signal display in the management
mode.

Move the cursor to desired signal™” = Select signal status @

Explanation

*1

DATA, EDIT DISP | UTILITY

PSEUDC INFUT SIGHAL R1% o @&

S STEM SECTION
#5210

#E211

#E212

#5213

#a214

#E215

#E21E

#E217
!

IMNHIBIT 12
ChD REMOTE SEL
INHIBIT PPPAREL

Ce00000s

*2 “@”and “O” are changed alternately by pressing [INTERLOCK]+[SELECT].
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Signal name can be registered in the pseudo input signal display in the management mode.

Select desired signal™® = Input signal name = Press [ENTER]?

Explanation

*1  Move the cursor to the name of desired signal and press [SELECT]. The input buffer
line is displayed.

SER SECTION
#3240
#5241
#5242
#3243
#3244
#5245
#3246

#E247
[

DATA, EDT | DISP UTILITY
[R1R S il
CDEFGHIJKLM

MOPQRSTUWWEY Z
abcdefghijklm
nopgretuywxyz
0123456759 +-=
(- A I A

==7

selelsiaele]

*2  The name is registered.

DISP | UTILITY
[R1y & & |

SER SECTION
#3240
#3241
w242
#5243
#3244
#3245
#2246

#5247
!

IMHIBIT WWORK

aIslalafarels] )
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1.15.4 Regqister Display

The registers can be confirmed in the Register display.

Select {I/O} under the top menu = Select {REGISTER} * = Move the cursor to a
desired register No.

Explanation

*1  The register display appears.

DATA, EDIT | DISPL&Y | UTILITY
m (R gEs |

MO, SET WALLE

000 | 0 0000_0000_0000_0000

W00 L1 D00 Bond_Hood oidt——— einary
K002 2 000 _0000 0000 0010 DECIMAL
MOD3 4 0000_0000_0000_0400

MOD4 § 0000_0000_0000_1000

MO0S 16  0000_0000_0001_0000

MO0E 32 0000_0000_0010_0000

MODT £4 0000 0000 0100 0000

*2  When a desired register No. is not displayed, move the cursor in the following manner.
Move the cursor to “NO.” and press [SELECT]. Enter a desired register No. using the
NUMBER KEYS, then press [ENTER]. The cursor moves to the entered register No.

DATA, EDIT | DISPLAY | UTILITY
R1R S
hi SET WALLE

The cursor moves to ) m

: : 128 0000_0000_1000_0000
3 tesired register o, MOSE 256 0000_0O001_0000_0000
MOST 512 0000_0010_0000_0000

In the manage mode, a register can be set.

@ The registers used as current value and operation result of TMR/CNT instruction can not

be used.
-
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[ENTER]

Select a register data to be set © = Enter a desired numerical value 2 s Press

Explanation

*1  Move the cursor to the data (decimal or binary) of the register No. to be set in the regis-
ter display, and press [SELECT].
When a decimal data is selected, enter a decimal value.

When a binary data is selected, enter a binary value.

DATA EDIT

M
055
M0S6
07
hA0:55
ha0:5a
M0G0
hA0E1
052

| DisPLAY | LTILITY

(M2 ST &

SET waLUE
EEE oooo_oooo_ 10000000

236
12
a

o I o I o ) o

0000_0004 _0000_0000
0000_0010_0000_0000
0000_0000_0000_0000
0000_0000_0000_0000
0000_0000_0000_0000
0000_0000_0000_0000
0000 0000 0000 0000

*2  When a decimal value is selected, enter a decimal value data using the NUMBER

KEYS.
WOE1

0 0000 0000 000 00o0

=192 I

When a binary value is selected, move the cursor to a binary data to be set in the input
line, and press [SELECT]. Each time [SELECT] is pressed, “0” and “1” are displayed

alternately.

Also, “0” and “1” can be entered using the NUMBERKEYS.

hA0E1

00000 0000 0000 0000

= 0000_0000_1o0_0000

*3  The entered numerical value is set at the cursor position.

| DisPLAY | UTILITY

My g &%

SET WALUE

0000_0000_1000_0000
0000_0001 _0000_0000
0000_0010_0000_0000
0000_0000_0000_0000
0000_0000_0000_0000
0000_0000_0000_0000
0000_0000_0000_0000
0000 0000 0000 0000
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1.15 How to Monitor Signals

1.15.5 Servo Power Status Display

The status of “ON_EN" signals connected to each power ON unit and servo power supply of
each control group can be confirmed in the Servo Power Status display.

Select {I/O} under the top menu = Select {SERVO POWER STATUS} ™

Explanation

*1  The servo power status display appears.

DT, ECIT DISPLAY | UTILITY

(M S |
SERYO) 0N

® ON_EN SIGNAL
Displays the status of Power ON unit “ON_EN" signal that each control group is
connected.
O: Open (OFF) status
The servo power supply is shut down.
®: Close (ON) status
When the servo ON lamp is lit, the servo power supply is turned ON.
@ SERVO ON
Displays the status (specific output 5170 to 5180) of servo power supply of each
control group.
O: Servo power supply shut down
®: Servo power ON completed
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1.15 How to Monitor Signals

1.15.6 Analog Output Display

The current settings can be confirmed in the Analog Output display.

DT, EDIT | DISPLAY | UTILITY

AMALOG OUTPUT YW =ECERC]
@O— | TERMIMAL 20UT1  ACUTZ  &0UTS  ACUTH
@—s OUTRPUTCYY 1400 1400 1000 -14.00
G—=a BasIicly) © 000 0.00 0.00 0.00
@—  TRAIT (SPRAT SPRAT STATIC SPRAT
@—=s OFFSETCYY  0.00 0.0 0.00 0.00
@ BASKCSPD: 12000 12000 12000 12000
©— ROBOT R Rz R R4

OTERMINAL
The general-purpose analog output ports are displayed.
@OUTPUT (V)
The current output voltage is displayed.
®BASIC (V)
The basic voltage used for executing the analog output corresponding to speed is displayed.
The value can be overwritten by setting a new value using ARATION instruction.
@TRAIT
The current output characteristic of output port is displayed.
SP RAT: Executing analog output corresponding to speed.
STATIC: The output is fixed.
®OFFSET (V)
The offset voltage used for executing the analog output corresponding to speed is
displayed.
The value can be overwritten by setting a new value using ARATION instruction.
®BASIC SPD
The basic speed used for executing the analog output corresponding to speed is displayed.
The value can be overwitten by setting a new value using ARATION instruction.
@ROBOT
The manipulator No. for the analog output corresponding to speed is displayed.

Select {I/O} under the top menu = Select {ANALOG OUTPUT} ™!

Explanation

*1  The analog output display appears.
The display for the output terminal AOUT1 to 4, AOUT 5 to 8, and AOUT9 to 12 can be

switched by pressing the PAGE KEY .
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1.16 1/O Messages and I/O Alarms

1.16 |I/O Messages and I/O Alarms

1.16.1 Registering the User Section

User section 1/O alarms and I/O messages can be displayed or registered in the management
mode by the following procedures:

Select {I/O} under the top menu. = Select {I/O ALARM} or {I/O MESSAGE}" = Press

PAGE KEY 2

Explanation

*1  The user section or the system section under the selected submenu (I/O Alarm or I/O
Message) is displayed.

DISP | UTILITY
[R1% G fE1:&

000
D006 [
0007
0008 |
]

-

*2  To change between the user section and the system section, use the PAGE KEY.

QISP | UTILITY
[R1% O & &
M AME

]
0002 [WARE STICKIMG

0003 [ A5 CUTTING COMPLETED ]
0004 [

000

D006 [

0007

0008 |

]

User section I/O alarms and 1/0 messages can be displayed or registered by the following
procedures. However, the system I/O alarms and I/O messages cannot be edited.
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1.16 1/O Messages and I/O Alarms

Select the name to be changed.™ = Input the I/O Alarm Name or the I/0 Message Name
®» Press [ENTER] 2

Explanation

*1  Move the cursor to the name to be changed in either the 1/O Alarm (User Section) Dis-
play or the I/ Message (User Section) Display, and press [SELECT]. The character
input status display is shown. Up to 8 messages can be registered.

DATA, EDT | DIsP UTILITY
[R1R o 1] %
COEFGHIJKLM

MOPQRESTUY WY Z
abcdefghijklm
nopgratuywxyz
01234567589 +-=

R T ) I

== 7 _

*2  Input the name in the input line, and press [ENTER]. The name is displayed.

EQIT

| DIsP | UTILTY

Ii e (Llzer) P13 oo Tl&
) hAE
0001 :[WIRE CUTTING COMPLETED ]
iAW oFC CLUTTING COMPLETED ]
0003 ]
0004:[WIRE CUT RESTART PROCESSING |
0005 ]
0006 ]
0007:[ ]

1

a0s:[
!
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2.1 Parameter Configuration

2 Parameter

2.1 Parameter Configuration

The parameters of XRC are configured as follows:

—  SC: System Conform Parameter

Parameter

RS: Transmission Parameter
— (Byte type)

AP: Application ParameterO
(4-Byte type)

1. System Conform Parameter

SicC

S2C

S3C

S4C

Parameter According to
Manipulator Type

System Common Parameter
(Byte Type)

System Common Parameter
(4-Byte Type)

System Common Parameter
(Byte Type)

Data for creating an optimum robot system including the manipulator and the periph-

eral devices are registered.

2. Transmission Parameter

Conditions for serial transmission are registered.

3. Application Parameter

Data for creating an optimum application system are registered.
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2.2 System Conform Parameters

2.2 System Conform Parameters

2.2.1 S1CxG Parameter

The initial value of these parameters depends on the manipulator type. For a system with two
manipulators, two sets (SIC1G000 to SIC1G149 and SIC2G000 to SIC2G149) of parameters
are prepared.

B S1CxGO000: IN-GUARD SAFE OPERATION MAX. SPEED

The upper speed limit is set for in-guard safe operation. Inform all concerned personnel of the
maximum operation speed when actually confirmed.

B S1CxG001: DRY-RUN SPEED

This is a dry-run operation speed setting value used when checking the locus. Take safety
into consideration when setting changes are unnecessary.

<1 NORMAL PLAYBACK

IN-GUARD SAFE
OPERATION SPEED OPERATION SPEED

LIMIT

<[ OPERATION SPEED UNDER IN-GUARD
SAFE OPERATION

TEACH-SPEED

<— OPERATION SPEED
WHEN DRY-RUN
IS SPECIFIED

B S1CxG002 to S1CxG009: JOINT SPEED FOR REGISTRATION

The value set in these parameters is used when setting the joint speed. The percentage cor-
responding to the set value at each level is registered as 100% of the value set in the speed
limit. Values greater than those set as speed limit values cannot be set.

B S1CxGO010 to S1CxGO017: LINEAR SPEED FOR REGISTRATION

The value set in these parameters is used when setting the linear speed. Values greater than
those set as playback speed limit values cannot be set.

B S1CxGO018 to S1CxG025: POSITION ANGLE SPEED

The value set in these parameters is used when setting the position angle speed. Values
greater than those set as playback speed limit cannot be set.



2.2 System Conform Parameters

B S1CxG026 to S1CxG029: JOG OPERATION ABSOLUTE VALUE
SPEED

These are setting values of jog operation speed set by the programming pendant. Values
greater than those set as jog operation speed limit value (S1CxG040 to S1CxG042) cannot be
set.

Low . Jog operation speed when “LOW” manual speed is specified.
level

Medium : Jog operation speed when “MEDIUM” manual speed is specified.
level

High . Jog operation speed when “HIGH” manual speed is specified.
level

High- : Jog operation speed when the “HIGH SPD” key is pressed.
speed-

level

B S1CxGO030 to S1CxG032: INCHING MOVE AMOUNT

These parameters specify the amount per move at inching operation by the programming pen-
dant. The referenced parameter differs according to the operation mode at inching operation.

Joint Operation . 1to 10 pulses
Perpendicular/cylindri- : 0.01 to 2.55mm in units of 0.01mm
cal,user,tool

Control point constant opera- : 0.1to 1.0° in units of 0.1°

tion

B SI1CxGO033to S1CxG036: POSITIONING ZONE

This parameter value will be referenced when positioning is specified with the “MOVE” instruc-
tion: MOVJ (joint movement) or MOVL (linear movement).

<Example> MOVL V=100.0 PL=1

= Positioning level

Positioning specification
The value set in this parameter specifies the range to enter in relation to the teach point for
that step positioning. After entering the specified positioning zone, the manipulator starts
moving to the next step. The system is also set up, so circular movement is carried out in the
moving section when moving to the next locus; speed changeover is smooth.
Since operation will be turning inward during playback, as shown in the diagram, use setting
values taking safety aspects into consideration.



2.2 System Conform Parameters

@ This process becomes effective when change in direction of steps is between 30° and

179°.
-

Positioning Level

i

1. Positioning Level
Positioning levels are divided into five stages of 0 to 4 with the “MOV” instruction.
e.g. MOVL V=500 PL=1 (PL:Posiitoning Level)
The functions at each level are as follows:
0 : Complete positioning to the target point
1-4 :Inward turning operation
Following are explanations of the respective processing details and their relations
with the parameter.

(1) Level O
Determines positioning completion when the amount of deviation (num-
ber of pulses) to the target point of each axis comes within the position
set zone specified by the parameter.
The instruction system starts instruction to the next target point.

(2) Level1-4
Recognizes virtual positioning before the target point. The distance of the vir-
tual target position from the target point is specified at the positioning level.
Distance data corresponding to each level are set in the parameter. Determina-
tion of the virtual target position is carried out in the instruction system.
Set zone: The zone of each positioning level set in the parameter.

B S1CxG044: LOW-SPEED START

This parameter specifies max. speed at low speed start. Specify the starting method for “ini-
tial operation of manipulator” (S2C097).
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2.2 System Conform Parameters

B S1CxGO045 to S1CxG048: JOG OPERATION LINK SPEED

These parameters prescribe the link speed at jog operation by the programming pendant.
Specify the percentage (%) for the jog operation speed limit, the joint max. speed in the units
of 0.01%.

B S1CxGO049 to S1CxG051: YAG LASER SMALL CIRCLE CUTTING

These parameters prescribe cutting operation at small circle cutting by YAG laser.
Minimum : Set the minimum diameter of a figure in the units of um that can be pro-
Diameter cessed by small-circle cutting machine.
Maximum : Setthe maximum diameter of a figure in the units of um that can be pro-
Diameter cessed by small-circle cutting machine.
Maximum : Setthe maximum cutting speed at operation by CUT instruction in the units
Speed of 0.1mm/s.

| S1CxG052 to S1CxG053: YAG LASER SMALL CIRCLE CUTTING
DIRECTION LIMIT VALUE
These parameters set the cutting direction limits at small circle cutting by YAG laser.

+ Direction : Set the limit value in the positive direction of cutting angle DIR set by CUT
instruction, in the units of 0.01°.

- Direction : Set the limit value in the negative direction of cutting angle DIR set by CUT
instruction, in the units of 0.01°.

B S1CxG054 to S1CxG055: YAG LASER SMALL CIRCLE CUTTING
OVERLAP VALUE

These parameters set the overlapped value at small circle cutting by YAG laser.

Operation : Set the operation radius at inner rotation in the units of 0.1 um after over-

Radius lapping by CUT instruction.
Rotation : Set the rotation angle at inner rotation in the units of 0.1 um after overlap-
Angle ping by CUT instruction.

B S1CxG056: WORK HOME POSITION RETURN SPEED

This parameter specifies max. speed for returning to work home position.

B SI1CxG057: SEARCH MAX. SPEED

Specify the max. speed for searching in units of 0.1mm/sec.

B S1CxGO063, S1CxG064: PATTERN CUTTING DIMENSION

These parameters set the minimum diameter (S1CxG063) and the maximum diameter
(S1CxG064) for the pattern cutting in units of um.



2.2 System Conform Parameters

B S1CxG065: MIRROR SHIFT SIGN INVERSION

This parameter sets which axis to be shifted (invert the sign).

— 15T &AKIS (O WOT INVERT, 1: INYERT)

BTH &XI=

B S1CxGO070 to S1CxG085: PULSE SOFT LIMIT

Soft limit is set independently for each axis by pulse value setting. Set current value (pulse
value) of the axis at the soft limit set up position.

OPERATION
n AREA, "

L SOFT LIMIT J .
LIMIT SaTCH

RAECH&RIC AL
QOFPERATION
LInIT

WY
T

e

[ S1CxG086 to S1CxG093: ALLOWABLE MOVE AMOUNT AT
STARTING

The difference between the position at which servo power was cut off for an emergency stop

and the position at which the servo power was turned on again is compared with the value set

in this parameter. If the difference in the positions compared is greater than the setting value

in the parameter when restarting, an alarm is displayed. The allowable move amount check
will not be executed on the axis in which “0” data have been set in this parameter.

2.2.2 S2C PARAMETERS

B S2C001: CUBE SOFT LIMIT CHECK

This parameter specifies whether to check cube the soft limit. More than one soft limit can be
specified.

0 NG CHECK
11 WITH CHECK

[ CUBE 1 SOFT LIMIT (BASE COORDINATE OF ROBOT 1 CONTROL PCINT)

CLUBE 2 SOFT LIMIT (BASE COORDIMATE OF ROBOT 2 CONTROL POINT)
CUBE 3 SCFT LIMIT (BASE COORDIMATE OF ROBOT 3 CONTROL POINT)

If “WITH CHECK” is selected, set up the parameters as in the table below.
S3C000 to S3C017 Cube Soft Limit



2.2 System Conform Parameters

Soft Limit

Soft limit is a software-type function to limit the range of movement of the manipulator.
If the moving control point reaches the soft limit during operation, the manipulator stops
automatically and no longer moves in that same direction. An alarm occurs if this soft limit
is exceeded during playback. This soft limit is classified into two types by use.
1. Cube Soft Limit
Soft limit is set with the absolute value on the base coordinate.

~'*~.:____________: Y
2. Pulse Soft Limit (Independent Axis Soft Limit)

Refer to " S1CxGO70 to S1CxG085: PULSE SOFT LIMIT ".

B S2C002: S-AXIS INTERFERENCE CHECK

This parameter specifies whether to check for interference with each robot. If “WITH CHECK”
is selected, set up the parameters as in the table below.
S3C018 to S3C023 S-axis Interference Area.

B S2C003to S2C026: CUBE INTERFERENCE CHECK

1. Designation of checking
These parameters specify the cube to be used by bit.

0: Cube Interference/Axis Interference Not Used

1: Robot 1 2: Robot 2 3: Robot 3

4: Base Axis 1 5: Base Axis 2 6: Base Axis 3

7: Station Axis 1 8: Station Axis 2 9: Station Axis 3
10: Station Axis 4 11: Station Axis 5 12: Station Axis 6

2. Checking method
Designates whether checking is performed by command or feedback.

[TT T[]
I

DESIGMATION OF CHECHING (DATA SETTIMG)
0: MOT USED
1. ROBOT 1, ---- 12 STATION AXIS &

CHECKING METHOD (BIT SETTIMNG)
0: COMBAND, 1: FEEDBACHK
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2.2 System Conform Parameters

I I Checking method

The checking method differs according to ON/OFF status of servo power supply.

Fhecking method designation [[Servo power supply O Servo poweer supply OFF
Commanid Command Feedback

Feedback Feedback Feedback

During the servo float function operation, checking is performed by feedback regardless of
the checking method designation.
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2.2 System Conform Parameters

Interference Area

It is possible to output whether the control point during operation is inside or outside as a
status signal, and to set the area to control the position by parameters S2C002 to
S2C074. When the manipulator attempts to enter this area, the corresponding input signal
(e.g. an “entrance prohibit signal”) is detected. The manipulator stops immediately if there
is an input signal and goes into wait status until this signal is cleared. This signal is pro-
cessing in the 1/0 section. Three methods of interference area settings are prepared for
robots and stations. For a system with one robot, use robot 1.

1. S-Axis Interference Area
Position is controlled by the pulse value of the S-Axis.
(+) SIDE (-) SIDE

IN LEFT AREA IN RIGHT AREA

2. Cube Interference Area
Up to 24 cubic area can be set. The edges of the cubes are set parallel to the robot
coordinates of user coordinates.

CLBE SETTING
METHOD

r:::‘—“ \\'“:- BASE COORDINATE

Tl e (ROBOT COORDINATE,
' : — USER COORDINATE) 52C003-52C026 SECUB
‘ : TRF. CHEC

5 S20027 520074 YES
: DECIDE THE
L s3ca2e-33ca07 L 0o MfTHOD
T~y [ SETTHE AREA |
TWENTY FOUR CUBIC AREAS CAN BE SET.
EACH CUBE IS SET PARALLEL TO THE SET *
COORDINATE. | COMPLETED |

3. Axis Interference Area
Up to 24 areas can be set. Each operation area maximum and minimum value are
set for the robot, base axis, and station axis plus and minus side.
o

MAX VALUE | MIN VALUE
POSITIVE SIDE (+) | POSITIVE SIDE (-)
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2.2 System Conform Parameters

B S52C027 to S2C074: CUBE USING METHOD

These parameters specify the coordinates for defining the cube.If the user coordinates are
selected, also specify the user coordinate system numbers.Set cube area referring to the
cube interference areas shown in the table below.

Coordinate : Pulse (axis interference)
specification

1 . Base coordinates

2 . Robot coordinates

3 . User coordinates

Coordinate No: Specify the user coordinate number when selecting “3: User Coordinate”.

| Precaution When Setting the Interference Area
It will be necessary to consider the following when setting the cubic interference and S-Axis
interference areas. The manipulator is processed to decelerate to stop from the point
where it enters in the area. Therefore, set the areas in consideration of the amount of the
manipulator movement in the deceleration section shown in the figure below.

INTERFEREMCE
ARER,

DECELERATION g

|

STOP
SPEED T
- = oy -
WO EMENT "‘\
SPEED REDUICTION
IMTERY &L

The move amount in the speed reduction section is dependent on the moving speed of the
manipulator at that time:

V = 1500mm/sec - approx. 300mm (Max.)
V = 1000mm/sec - approx. 160mm
V = 30mm/sec - approx. 3to 4 mm

] : \ V = 20mm/sec = approx. 2mm
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2.2 System Conform Parameters

Interference Prevention in Interference Area

Processing to prevent interference is executed in the 1/O processing section. The relation
between the XRC /O signal and manipulator operation is shown below.

I START 1

I THE COMTROL
POIMT WATHIM THE
CLBE?

M

YES

[ 4

I THE "CUBE
EMTRAMNCE PROHIBIT"
SIGHNAL OMT

IE

TES

CUTPUT "I T ShERAL

AT RESET

|

l

MAMPULATOR STOPS

"OPERATIMG IM CLUBE"
SIGRAL QUTPUT

I

[«
*

HAS IT LEFT THE
CHECK CUBE?Y

YES

In wait status with the entrance prohibit signal, the manipulator just barely enters the area
for speed reduction processing and then stops.
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2.2 System Conform Parameters

W

XRC

OPERATIMG INZIDE
CUBE 1

COPERATIMG IMZIDE
CUBE 2

IMTERFERENCE
WA TIMG

INSIDE CUBE 1
EMTRARMCE PROHBIT

INSIDE CUBE 2
EMTRAMCE PROHIBIT

CQUTPUTS IM CUBE
DURIMG OPERATION

QUTPUTS DURIMG
AITING By EMTRAMCE
PROHIBIT SiGhlAL
- } THESE SIGMALS ARE

g

CHECKED WwHER
EMTERIMG THE CUBE.

————=

RAAMPULATOR 2,

MAMPULATOR B

COPERATIMG INZIDE
CUBE 1

OPERATING INZIDE
CLBE 2

INSIDE CUBE 1
EMTRAMCE PROHIBIT

INZIDE CUBE 2
EMTRARMCE PROHBIT

IMNTERFEREMCE
AITIMG

IMSIDE CUBE 1
EMTRAMNCE PROHEBIT

e
<

IMSIDE CUBE 2
ERTRANCE PROHIBIT

OPERATIMNG IMNSIDE
CUBE 1

OPERATIMNG IMSIDE
CUBE 2

INTERFEREMCE
WAITIMG

y

AL ARM SIGHAL

Connection Where Two Manipulators are Operated in the Same Area

B S52C075: SECURITY MODE WHEN CONTROL POWER SUPPLY
IS TURNED ON

The operation level when the control power supply is turned on is set.

0 . Operation Mode
1 :  Editing Mode
2 :  Management Mode

B S2C076: SELECTION OF PERPENDICULAR/CYLINDRICAL

This parameter specifies whether the perpendicular mode or cylindrical mode is affected
when perpendicular/cylindrical mode is selected by operation (coordinate) mode selection at
axis operation of programming pendant. This specification is selected at the teaching condi-
tion set display.
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2.2 System Conform Parameters

B S2C077: COORDINATE SWITCHING

This parameter specifies the execution units at step mode of “JOG” operation by the program-
ming pendant.

B S2C078: EXECUTION UNITS AT “FORWARD” OPERATION

This parameter specifies the execution units at step mode of “FORWARD” operation by the
programming pendant.

Parameter Setting

Value Operation Units

MOVL Stops at every instruction
DOUT
0 TIMER
DOUT
MOVL

MOVL Stops at move instruction
DOUT
1 TIMER
DOUT
MOVL

B S2C079: INSTRUCTION (EXCEPT FOR MOVE) EXECUTION AT
‘FORWARD” OPERATION

This parameter specifies the method of instruction (except for move) execution at “FOR-
WARD?” operation by the programming pendant.

B S2C081: POSTURE CONTROL AT PERPENDICULAR OPERA-
TION OF JOG

This parameter specifies whether or not posture control is performed at perpendicular opera-
tion of “JOG” by the programming pendant. Use posture control normal type.

B S2C082: OPERATION IN USER COORDINATE SYSTEM (WHEN
EXTERNAL REFERENCE POINT CONTROL FUNCTION USED)

This parameter specifies the control point or reference point of constant operation when the
user coordinate system is selected by the programming pendant when external reference
point control function used.
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2.2 System Conform Parameters

0: When robot control point is selected

ROBOT COMTROL
PoIMT

1: When external reference point is selected

EXTERMAL
REFEREMCE

/ POINT

B S2C083: STEP ONLY CHANGING

This parameter specifies whether to permit step only changes in an editing-prohibited job.
Only position data can be changed but additional data such as speed cannot be changed.
This specification can be set at the teaching condition set 1 display.

B S52C084: MANUAL SPEED STORING FOR EACH COORDINATE

This parameter specifies whether to assign different manual speeds for the joint coordinates
and other coordinates. If “NOT STORED” is selected, manual speed is not affected by chang-
ing the coordinates. If “STORED” is selected, manual speeds can be selected separately for
the joint coordinates and other coordinates.
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2.2 System Conform Parameters

B S2C086: ADDITIONAL STEP POSITION

This parameter designates either “before next step” or “next to cursor position (between
instructions)” as additional step position. This specification can be set at the teaching condi-
tion set display.

<Example>

'—"‘fE INSTRUCTION
10 MOVL Y=100

SEE TIMER T=1.00 |
12 DOUT OT# (17 OM
13 MOVL w=50

CURSOR POSITICN

S2C086-0 (Before the Step)

LINE INSTRUCTION
10 MOVL ¥=100
11 TIMER T=1.00
12 DOUT OT#(1) ON
[13 mMovLw=100 |
14 MOWVL =50

ADDED STEF

S2C086-1 (Between Instructions)

LIME INSTRUCTICHM

10 MOVL v=100
11 TIMER T=1.00

[12  MOYL =100 |
13 DOUT OT# (1) ON
14 MOVL V=50

ADDED STEP

B S2C087: MASTER JOB CHANGING OPERATION

This parameter specifies whether to permit or prohibit master job changing operation. If
“PROHIBIT” is specified, the master job cannot be changed (or registered) easily. The speci-
fication can be set on the operating condition set display.
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2.2 System Conform Parameters

B S52C088: CHECK AND MACHINE-LOCK KEY OPERATION IN
PLAY MODE

This parameter specifies whether to permit or prohibit in play mode to change the operation
that changes the operation condition. Even if an error occurs because of the operation with
the keys, the manipulator does not stop.

B S2C089: RESERVED WORK JOB CHANGING OPERATION

This parameter specifies whether to permit reserved work job changing operation.
The designation can be set in the operating condition set display.

B S52C090: MASTER CALL OPERATION IN PLAY MODE

This parameter specifies whether the master call operation in play mode is permitted or not.
When the independent control function is valid, the master job for sub-master is specified at
the same time. The specification can be set on the operating condition set display.

B S52C091: LANGUAGE LEVEL

This parameter specifies the level of the robot language (INFORM Il). The levels simplify the
instruction registering operation. With YASNAC XRC, all robot instructions can be executed
regardless of specification of instruction sets. The specification can be set on the teaching
condition set display.

1. Contracted Level
Only frequently used robot instructions are selected to reduce the number of registered
instructions. Robot instructions displayed on the soft keys are also reduced so that
specification is simplified.

2. Standard/Expanded Level

All the robot instructions are available in standard and expanded levels. The two levels
are distinguished by the number of additional information items (tags) that can be used
with robot instructions. At the expanded level, the flowing functions are available.

« Local Variables and Array Variables

» Use of Variables for Tags (Example: MOVJ VJ=1000)
The above functions are not available at the standard level. This reduces the number
of data required to register instructions, therefore simplifies operation.
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2.2 System Conform Parameters

B S2C092: +MOV INSTRUCTION SPEED INPUT

This parameter specifies whether the speed inputting move instructions of the master robot in
a coordination job are permitted or not.

<Example> 0: Not Provided 1: Provided
SMOVL V=100 SMOV L V=100
+MOVL Master Side +MOV L Master Side
V=100
Speed Speed
_T: Specification _T: Specification
Not Provided Provided

B S52C093: +MOV INSTRUCTION INTERPOLATION INPUT

This parameter specifies which interpolation is permitted for move instructions for the master
robot in a coordination job. More than one instruction can be specified.

L amovd 10vALID)
+HWACHL: 20 ALIDY
+HMOVC : 40 ALIDY
+HWAOYS: B ALID)

B S2C094: INSTRUCTION INPUT LEARNING FUNCTION

This parameter specifies whether to set a line of instructions that has been input on the input
buffer line when pressing the first soft key for each instruction. If “PROVIDED?” is selected, the
instructions are set.

B S2C095: ADDRESS SETTING WHEN CONTROL POWER IS
TURNED ON

This parameter specifies the processing of the job name, step No., and line No. that are set
when the control power supply is turned ON.

0: Reproduces the address when power supply is turned ON.
1: Lead address (Line"0") of the master job.

B S2C096: JOB LIST DISPLAY METHOD AT JOB SELECTION

These parameters specify the job displaying method in the job list display at job selection.

0: Order of Names
1: Order of Date
2: Order of Registration
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2.2 System Conform Parameters

B S2C097:INITIAL OPERATION OF MANIPULATOR

This parameter specifies the operation speed of the first section when starting. Specify the
operation speed with the low-speed start (S1CxG044). When starting at low-speed, the robot
stops after reaching the indicated step regardless of the cycle setting. If the robot is paused in
low-speed operation, it moves at teaching speed when starting.

0: The specification can be set on the play condition set display. Operates at low speed
only when low speed start is set. Operates at taught speed when not instructed.

1: Starts at low speed after editing regardless of soft key instructions.

B S52C098: PLAYBACK EXECUTION AT CYCLE MODE “1- STEP”

Parameter Setting

Value Operation Units

MOVL Stops at every instruction.
DOUT
0 TIMER
DOUT
MOVL

MOVL Stops at move instruction.
DOUT
1 TIMER
DOUT
MOVL

When operating “FORWARD” by the programming pendant, the units for execution are set
in another parameter (S2C078).

B S2C099: EXTERNAL START

This parameter specifies whether a start instruction from external input is accepted or not.
The specification can be set on the operating condition set display.

B S2C100: PLAYBACK PANEL START

This parameter specifies whether a start instruction from the playback panel is accepted or
not.

B S52C101: SPEED DATA INPUT FORM

This parameter specifies the units for speed data input and display.
mm/s: in units of 0.1 mm/sec.

cm/min: in units of 1cm/min.

The specification can be set on the operating condition set display.
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2.2 System Conform Parameters

B S2C102: RESERVED START

This parameter specifies whether a reserved start instruction from the playback panel is
accepted or not. The specification can be set on the play condition set display.

B S2C104:JOB SELECTION AT REMOTE FUNCTION (PLAY MODE)

This parameter specifies whether a job selection in play mode at remote function is prohibited
or not.

B S2C105: EXTERNAL MODE SWITCH

This parameter specifies whether mode switching from the outside is accepted or not. The
specification can be set on the operating condition set display.

B S2C106: MODE SWITCHING FROM PLAYBACK PANEL

This parameter specifies whether mode switching from the playback panel is accepted or not.
The specification can be set on the operating condition set display.

B S2C107: EXTERNAL CYCLE SWITCHING

This parameter specifies whether cycle switching from the outside is accepted or not. The
specification can be set on the operating condition set display.

B S2C108: PROGRAMMING PENDANT CYCLE SWITCHING

This parameter specifies whether cycle switching from the programming pendant is accepted
or not. The specification can be set on the operating condition set display.

B S2C109: SERVO ON PROHIBITION

This parameter specifies whether a servo on instruction is accepted or not. More than one
instruction can be specified. For example, to permit the servo on instruction from an external
input only, set“6”. In this case, servo on instruction from the playback panel or programming
pendant are not accepted.The specification can be set on the operating condition set 2 dis-

play.

L E¥TERMAL 1
PLAYBLCK PAMEL C 2 (I ALIDY
PROGRAMMING PENDANT : 3 (INVALID)
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2.2 System Conform Parameters

B S52C110: PLAYBACK PANEL AND PROGRAMMING PENDANT
OPERATION WHEN “10” IS SELECTED FOR REMOTE MODE

This parameter specifies whether each operation of the following is valid when “1O” is selected
for remote function selection. 10 and command are available for remote function selection:
“IO” is set prior to shipping. “Command” is valid when transmission function (optional) is spec-
ified.

L PPANEL SERWO ON VALIDANY SLID
PP SERNO O S ALIDARY ALID
RCODE SWATCHIMG S ALIDARY ALID
MASTER CALL WALIDARS ALID
CHCLE SWITCHIMG % ALIDARY SLID
START WALIDAMY ALID

B S2C111: OPERATION METHOD AT FWD/BWD OPERATION OR
TEST RUN BY INDEPENDENT CONTROL

This parameter specifies the operation method at FWD/BWD operation or test run by inde-
pendent control.

0: The job of the task that is currently displayed operates.
1: Jobs of all the tasks operate.

SUB TASKA

SUB TASK 2
SUB TASK 1

SUB TASK 2

SUB TASKA
MASTER
TASK
SUB TASK 2

0 One of the task jobs that are currently 1: &l task jobs operate.
dizplayed operates.

: OPERATIMNG

MASTER
TASK

SUB TASK 1

SUB TASK 2

MASTER
TAZK
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2.2 System Conform Parameters

B S2C112:JOB AT CALLING MASTER OF SUBTASK 1, 2, 3, 4,5 BY
INDEPENDENT CONTROL

This parameter specifies the job which is called up when the master of the subtask is called
up by independent control.

0: Master Job
1: Root Job

Master Job: Job registered in the master control display
Root Job: Job activated by PSTART instruction

B S2C114: STEP EDITION AT TOOL NO. CHANGE

The edit operation of the teaching step when the tool number is changed can be set disabled.
If prohibition is set, modification, deletion, and insertion of the teaching step are prohibited.

B S2C115: GENERAL OUTPUT RELAY WHEN CONTROL
POWER IS ON

This parameter specifies the state of the general output relays when the control power is on.
Since the power off state, including peripheral devices, cannot be completely reproduced,
take attention when restarting.
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2.2 System Conform Parameters

B S52C117to S2C119: PARITY OF GENERAL INPUT GROUPS

These parameters specify whether to execute priority checks with parameters when instruc-
tions covering the input group (1G#) are executed. The instructions covering the input groups
are as shown below.

* IF Sentence (JUMP, CALL, RET, PAUSE)

« Pattern Jump, Pattern Job Call

* DIN
* WAIT
o7 i o7 Pela]
seen7 [T ] ] T ] [ 1] sees [ T ] [ 1 ] ]
L iceo L w09
IG#02 —e 3]
IG#03 L AN
04 L iG#1Z
IG#05 IG#1 3
IO I 4
IG#07 IG#15
IG#0 IG#1 6
o7 ]
szems | | [ [ | [ [ | |
| I

IG#1 5
19
20
IG#21
IG#22
I
IG#24

Parity bits are set as the highest level bits of each output group. If an error is detected during
parity check, an alarm occurs and the manipulator stops. Remains unchanged if no parity
check is specified.
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2.2 System Conform Parameters

B S2C122to S2C124: PARITY OF GENERAL OUPUT GROUPS

These parameters specify whether the output group instruction is executed with parity check
(even parity).

o7 o0 o7 o
se2[ T T[] [ ] se[ [T 1] 1]
L oo L oc#ng
QGROZ I3[
DGHO3 e AR
foler-att L OG#IZ
DGROS DGR3
OGHOE OGR4
DOGROT OGRS
DGHOS DGR1E
PARITY CHECK AT BIT-0M (13 PARITY CHECK AT BIT-OM (1)
o7 d
sezs [ [ [ T[]
L ocw7
DGR
foler-2 ke
QG#20
oler oy
(oler oy
DGR3
OGR4

PARITY AT CHECH AT BIT-CM (1]

Parity bits are set as the highest level bits of each output group. For example, if OG#01 is
specified with parity and DOUT OG# (1) 2 is executed, the result will be 00000010 if 2 is
binary converted. Since there will be only one bit (odd) on at this time, the parity bit (highest
level bit) will be set to on and 10000010 (130) will be output OG# (1).

As in the case of a variable such as DOUT OG# (1) B0O3 parity bits are added to the contents
of the variable data. However, if the contents of the variable exceed 127, as in the case of
DOUT OG# (1) 128, an alarm will occur. Remains unchanged if no parity check is specified.
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2.2 System Conform Parameters

B S52C127 to S2C129: DATA OF GENERAL INPUT GROUPS

These parameters specify whether to handle the input group data as binary data or as BCD
data when an instruction for the input group (1G#) is executed. The instructions covering the
input groups are as shown below.

* IF Sentence (JUMP, CALL, RET, PAUSE)

« Pattern Jump, Pattern Job Call

* DIN
* WAIT
o7 a0 a7 do
o [T [T 1 11] ez [ [ [ T 11 1]
[ L ie#09
IGR02 A e T
IGROZ e Ak
IR0 e '3 b
IGR0S IG#15
IGR0E G 4
IGRO7 IG#15
IGROE IG#1E
BCD DATA SPECIFICATION AT BIT-OM (1] BCD DATA SPECIFICATION AT BIT-CM (17
o7 o0
sz [ [ ] [ 1 [ [
| I
IG#1E
IG#19
IG#20
G#2
le7
IGR2S
IG#24

BCD DATA SPECIFICATION AT BIT-OR (1]
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2.2 System Conform Parameters

| S2C132 to S2C134: DATA OF GENERAL OUTPUT GROUPS

These parameters specify whether the output group instruction is executed with binary data or

BCD data.

d7 dd o7 da
sz [ T T T T 1 11 seerss [ T [ [T 11 1 1]
L oo L oo

QER0Z2 QR0
el nc] jaler |
jeles ik OG22
pele it el 4 B
QER0G Ol 4
jeleriny QGRS
QER0G OEH16

BCD DATA SPECIFICATION AT BIT-OM (1] BCD DATA SPECIFICATION AT BIT-OM (1)

=F [=11]

e

L oc#i7?
jeler g
QEE19
Q20
QSR
OGE22
OER23
OGE24

BCD DATA SPECIFICATION AT BIT-OM (1)

Differences Between Binary Data and BCD Data

For the input group and output group, the result will depend on whether the binary or BCD
formula is used.
<Example> When the input function is [10101010]

INPUT GROUP
31 STATE | BINARY ECD
INPUT MO, STATE CASE CASE
(MO0 [ 20= 1 s0= 4|7 1
MO0 2 O ! 1
IM#0073 [ [ M= 7 0 MN=7 }TOTAL 0 5
MO0 4 o 2 _ 2 IS 1M
IN#005 . » 1 2= 4 4 |2Z=4] |ones | 4
IM#00E O [ 2= 8 ] >=a| 0
N#ODE O 1| 2#=18 16 |2=1]] 1
0 2=732 0 =2 |lToTaL | O
5 o 715 1N Fo
1 2 =k4 64 2= 14 TEMS -’—'1-
§] 27 =173 9] =g 0
85 55

BirARY DATAWVALLIE BCD DATAVALLIE

However, in the case of BCD data, because the upper bound value is 99, it is not possible
to use any value which exceeds nine in the one or ten digit place.
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2.2 System Conform Parameters

B S52C139: REMOTE FIRST CYCLE MODE

Set the cycle that changes from the local mode to the remote mode.

B S52C140: LOCAL FIRST CYCLE MODE

Set the cycle that changes from the remote mode to the local mode.

B S2C141: GENERAL OUTPUT NO. WHEN ROBOT DROP ALLOW-
ABLE RANGE ERROR OCCURS

This parameter specifies the general output number to output the robot drop allowable range
error alarm occurrence externally. When this function is not used, set “0".

B S2C143to S2C145: GENERAL OUTPUT GROUP TO BE
INITIALIZED AT SWITCHING MODE

Set the general output group with bit to be initialized at switching mode. Use these parame-
ters when using general output signals as work instructions for peripheral devices.

o7 di o7 i
saes| | | [ [ [ ][] sese [ [ [ [ [ ][ ]]
L oc#t L oG#0g
OGH02 OGR10
OGR03 L OG#N
OG04 R o e T L
OGRS OGH13
OGHIE OGH14
OGROT OGH15
OGRS OGR1E
IMITIAL % ALUE SPECIFICATION AT BIT-OM (1) IMITIAL % ALUE SPECIFICATION AT BIT-OM (1)
o7 di
secas | [ [ [ [ ][] ]
L oom7
OGH1E
OG#19
OGH20
OGH21
OG22
OGRS
OGH24

IMITIAL % ALUE SPECIFICATION AT BIT-OM (1)

B S52C158: POWER ON FIRST CYCLE MODE

Set the first cycle mode for when the power is turned on.

B S2C159: TEACH MODE FIRST CYCLE MODE

Set the cycle that changes from the play mode to the teach mode.
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2.2 System Conform Parameters

B S2C160: PLAY MODE FIRST CYCLE MODE

Set the cycle that changes from the teach mode to the play mode.

B S2C161: ALARM CODE SPECIFIC OUTPUT DATA

This parameter specifies the data type of the alarm code specific output.

B S2C162: START CONDITION AFTER ABSOLUTE DATA ALLOW-
ABLE RANGE ERROR OCCURS

This parameter specifies the activating method after the absolute data allowable range error
occurs.

B S2C166: CONTROLLED GROUP JOB TEACHING POSITION
CHANGE

This parameter is used to change only the job teaching position of controlled group axis.

B S2C167: COOLING FAN ALARM DETECTION

This parameter specifies a detection for cooling fan 1 to 3 with alarm sensor, connected to
power ON unit.

0: No detection

1: With detection and message display

2: With detection and message/alarm display

B S2C168, S2C169: COOLING FAN ALARM 1 OPERATION
B S2C170, S2C171: COOLING FAN ALARM 2 OPERATION

B S2C172,S2C173: COOLING FAN ALARM 3 OPERATION

These parameters specify the operation of cooling fan 1 to 3 with alarm sensor, connected to
power ON unit.
Each bit specifies the power ON unit to which the detecting sensor is connected.

df cd

S2C166,5201 70,5201 72 | | | | | | | | |
L SERVOPACK#! - POWER ON LINIT 1
SERVOPACH# - POWER ON UNIT 2
SERVOPACKHE - POWER ON UNIT 4
SERVOPACKA - POWER ON LNIT 2
SERVOPACHES - POWER 0N UNIT 1
SERVOPACHAS - POWER ON LNIT 2

SERWOPACKH# - PCWER ON LINIT 1
SERMOPACK#S - POWER ON LINIT 2

o7 do
sactegsactmiszaTs [ [T [ [ | |

[ SERMOPACKHES - PCWER ON LINIT 1

SERWOPACKH#S - POWER ON LINIT 2
SERMOPACKHS - POWER ON LINIT 1
SERWOPACKHS - POWER ON LINIT 2
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2.2 System Conform Parameters

B S52C2131to S2C228: SETTING OF OPERATING RELAY NO.

Up to 16 output signals can be turned on/off with the programming pendant. The object relay

no. is set in these parameters. Although it is possible to set optional values for output Nos. 1

to 192 in the parameters, the following must be taken into consideration.

®Avoid setting duplicate numbers.

@The signal turned on or off with the programming pendant is operated again or remains
unchanged until the instruction is executed.

B S52C229to S2C244: OPERATING METHOD OF RELAYS

These parameters specify the operating method of output signals by the programming pen-
dant. The operating method can be specified for each output signal.

Parameter Settin . .
9 Operation of Output Signal
Value
0 oo ON
5B OFF
OMIOFF WATH THE KEY
OMWHILE THE KEY
1 IS PRESSED — T ON
OFF IF THE KEY IS —  OFF
MNOT PRESSED —& o

B S52C245to S2C249: TIME RESET

These parameters specify whether resetting operation of the specified times is permitted or
not.

0: Prohibit Resetting
1: Permit Resetting

“PERMIT” is set as the initial value for the work time and motion time.
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2.2 System Conform Parameters

B S2C250: POSTURE CONTROL OF SYNCHRONIZED MANIPULA-
TOR (When Twin Synchronous Function Used)

Specify the posture control method for synchronized manipulator performing compensation
during playback by using the twin synchronous function.

0: Matched to Station Movement
1: Fixed in Relation to the Ground

0 : MATCHED TO STATION MOVEMENT

1:FIXED IN RELATION TO
THE GROUND T

S

B S2C251: POSTURE CONTROL OF MANIPULATOR IN MULTI-JOB
(When Twin Synchronous Function Used)

Specify the posture control method for manipulator executing compensation at the linking side
when job linking is performed during FWD/BWD operation by the twin synchronous function.

0: Matched to Station Movement
1: Fixed in Relation to the Ground

B S52C252, S2C253: OPERATION AFTER RESET FROM LOCUS
DEVIATION

These parameters specify the method of restarting the manipulator that has deviated from the
normal locus such as an emergency stop or jog operation.

0: Move to the indicated step (initial setting).
1. After moving from deviated position, move to the indicated step.
2: Move from the deviated position and stop.

S2C252

Parameter Setting

Movement When Restarting
Value

Move to next step.
EMERGENCY STOP

™\ MOVEMENT MOWE TO MEXT
WHEN STEP
RESTARTING
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2.2 System Conform Parameters

S2C252

Parameter Setting

Movement When Restarting
Value

After moving deviated position, move to the indicated step.

EMERGEMCY STOP
1 ' — ¥ CAE FROM DEVIATED
E POSITIORN AMD MOWE

J T2 THE IMNDICATED
STEP

EMERGEMCY STOP
MOYE FROM DEVIATED

2 POSITION AMD STOP
gj WWHER RESTARTIMNG,
OYWE T THE IMDICATED
=TEP
S2C253

Parameter Setting Movement When Restarting

Value
Move to the next step.
; R
MCEMENT
o Sy MOWE T MEXT

RESTARTING STER

After moving deviated position, move to the indicated step.
.—N\“\n. MOWE FROM DEVIATED
1 g POSITION ARD MOWE
j T THE IMDICATED
STEFP

O
e MONE FRORM DENVIATED
2 gj POSITION AMD MOWE TO
THE INDICATED STEF
JOiG

*Moving speed from deviated position is the same as low-speed starting. It is linear
movement. After resetting from deviation, the speed becomes the same as taught
speed.
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2.2 System Conform Parameters

B S2C254: DEVIATED POSITION

This parameter specifies whether deviated position is to be robot current (reference) position
or feedback position.

0: Return to the feedback position.

1: Return to the current value (reference) position.

CURREMT W ALUE

FEEDBACH [REFEREMCE)
POSITICN POSITICRN

3
EMERGEMCY STOP

When emergency stop is applied during high-speed motion, the deviated position differs from
the robot current value (reference) position and feedback position as shown in the following.

B S2C257 to S2C259: ROBOT INTERFERENCE CHECK

This parameter specifies whether to check interference between robots 1, 2, and 3. Interfer-
ence check is executed in the spherical range having the control point in the center. If “pro-
vided” is selected, also select the following parameters.

S3C409 ROBOT INTRF. CHECK ROBOT1 SPHERE RADIUS
S3C410 in units of um ROBOT 2 SPHERE RADIUS
S3C411 ROBOT3 SPHERE RADIUS

B S2C260: RELATIVE JOB OPERATION METHOD

This parameter specifies how to operate a relative job. A conversion method to convert a rel-
ative job into a standard job (pulse), and a conversion method to calculate the aimed position
(pulse position) when a relative job is operated can be specified.

0: Previous Step With Priority
1. Form With Priority

B S52C261: TOOL NO. SWITCHING

This parameter specifies whether two number switching is permitted or not. If “PERMIT” is
selected, 24 types of tools from number 0 to 23 switched. If “NOT PERMIT” is selected, only
number “0” can be used.

B S2C263: POSITION TEACHING BUZZER

This parameter specifies whether the buzzer sound at position teaching is used or not.
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2.2 System Conform Parameters

B S2C264:JOB LINKING DESIGNATION (When Twin Synchronous
Function Used)

Specify whether the manipulator at the synchronizing side is to be linked when the robot and
the station at the synchronized side are performing FWD/BWD or test run, by using the twin
synchronous function.

0: Not operating
1. Linking

0: Does not operate the synchronizing side while  1: Links the synchronizing side while teaching
teaching the synchronized side. the synchronized side.

SYNCHRONIZING SIDE

2.2.3 S3C Parameter

S3C parameters specify auxiliary functions of S2C parameters. For details of functions, see
the explanation of the corresponding S2C parameters (“2.2.2 S2C PARAMETERS”).

. Reference
Parameters Meaning
Parameters
S3C000-S3C017 Cube Soft Limit S2C001

S3C018-S3C023 S-Axis Interference Area S2C002

S3C024-S3C407 Cube Interference Area S2C003-52C026

S3C409, S3C410 Robot Interference Area S2C257-S2C259
S3C411

B S3C412: WORK HOME POSITION CUBE

This parameter specifies a side length of the cube for the work home position.
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2.2 System Conform Parameters

B S3C413to S3C415: POSITION CORRECTING FUNCTION DUR-
ING PLAYBACK

These parameters specify the necessary data for position correcting function (PAM) during
playback operation.
S3C413  Specifies the limit of position correcting range
S3C414  Specifies the limit of speed correcting range
S3C415 Specifies the correcting coordinates
0: Base
1: Robot
2: Tool
3:Userl
to
26:User 24

B S3C416: MAXIMUM DEVIATION ANGLE OF CURRENT STATION
POSITION (When Twin Synchronous Function Used)

Used when the twin synchronous function is used. Specify the maximum deviation of the
teaching position and the current station position.

0 . No deviation check
Other : Deviation Angle (unit: 0.1°)
than O
MANIPULATOR AT
SYNCHRONIZING SIDE CONPENSATION

SUB-TASK1 SUB-TASK2
0‘ R2 .

- POSITION SET WHEN
- TEACHING SYNCHRONIZING
. SIDE

DEVIATION MADE
AT PLAYBACK

\ STATION S1 :
~ STATION

In the above figure on the left, the follower R2 executes the job of subtask 2 in synchronization
with the motion of the station axis which is moved by the R1 job. In this procedure, the job of
subtask 2 controls only the R2 robot axis.

If the teaching position of the station in the subtask 2 differs from the station current position
(controlled by the subtask 1 job), the difference is automatically offset so that R2 keeps the
taught position in relation to the station.

Difference between the taught and the station current positions is always monitored if the dif-
ference exceeds a set value of the parameter, the message “PULSE LIMIT (TWIN COORDI-
NATED)".
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2.2 System Conform Parameters

B S3C426 to S3C449: ANALOG OUTPUT FILTER CONSTANT
(When analog output corresponding to speed function is used)

By setting a constant to filter, a filter processing can be performed for the output analog signal.

B  S3C450: CUT WIDTH CORRECTION VALUE (When form cutting
function is used)

This parameter specifies the path correction value for pattern cutting operation. A value 1/2 of
the cut width is set in units of pm.

2.2.4 S4C Parameter

B S54C015: CURSOR ADVANCE CONTROL FUNCTION

This parameter specifies whether to use the cursor advance control function or not.
0: Not use
1: Use

[ S4C016: CURSOR ADVANCE CONTROL FUNCTION CONT PRO-
CESS COMPLETION POSITION
When the manipulator stops during moving inner conner by CONT process, this parameter

specifies which position of the inner conner should be considered as the end of step.
The units is %.

Sctep d
]: 100%
EII," When 30% iz set, moves to Step 3 if the manipulatar stops
in & section, and to Step 4 if the manipulstor stops in B
Sl% '/ section.
A
P
| Ef::d:-"" 'StEFI 3

[ | S4C017: CURSOR ADVANCE CONTROL FUNCTION
WORK START INSTRUCTION STEP MOTION COMPLETION
DELAY TIME
In order to recognize securely the completion of motion to the step of work start instruction
(such as ARCON instruction), this parameter specifies the delay time for motion completion

only of the work start instruction step.
The units is msec.
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2.2 System Conform Parameters

B S4C040 to S4C045: TWIN DRIVE UNIVERSAL INPUT NO. DESIG-
NATION (WHEN TWIN DRIVE FUNCTION USED)

In the twin drive function, synchronous operation mode and single operation mode can be
alternated by general input signal from an external device. These parameters specify the gen-
eral input number to be used.

0 : Operates in the synchronous operation mode without any conditions.

1-192: General input number. When the specified general input signal is turned off,
operation is performed in the synchronous operation mode. When it is turned
on, operation is performed in the single operation mode.

B S4C049: OPERATION OF JOB WITHOUT CONTROL GROUP
SPECIFICATION

When the servo power supply is individually turned OFF where jobs in multiple number of
tasks are operated using the independent control function, the job execution of the control
group whose servo power supply is turned OFF is interrupted. The jobs of other control
groups continue their execution.

For the jobs without control group specification such as master job, the conditions for execu-
tion can be set by the parameter.

0: Execution possible only when servo power supply to all the axes have been turned
ON

1. Execution possible when servo power supply to any axis is turned ON.

B S4C050: EXECUTION OF “BWD” OPERATION

This parameter prohibit step-back operation of a job without a step.

[N Y operation for & job without a group axiz. 0: Enabled 1 : Disabled
L "HWD" operation for concurrert job. 0: Enabled 1 : Disahled

B S4C052: PERMISSION TO CHANGE NON-MOVE INSTRUCTION
TO MOVE INSTRUCTION

This parameter specifies prohibition/permission to change registered non-move to a move
instruction.

0: Prohibited
1: Permitted
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2.2 System Conform Parameters

B S54C053: STATION AXIS CURRENT VALUE DISPLAY FUNCTION

This parameter specifies whether the function to display the current value of the station axis in
the following units is valid/invalid.

* Rotary Axis: Angle (deg)

« Traveling Axis: Distance (mm)

0: Invalid
1: Valid

B S4C054 to S4C059: STATION DISPLAYED UNIT

This parameter specifies the station displayed unit (bit specification).
0: Display Angle (deg)
1. Display in Distance (mm)
Setting Method
Set a numerical value (decimal) where the bit of the axis to be displayed in the units of dis-

tance becomes 1.

df W o dd d3 od2 ol

DECIMAL

E e @ [ E@ [
L STATION 15T &XIS

STATION 2MD AX]S
STATION 3RD &AXIS
STATION 4TH &XS
STATION 5TH AXIS
STATION BTH AXIS

<Example> When 1st and 3rd Axes of Station 1 are Displayed in the Units of Distance

odf  d6 dd o4 d3 o2 1 o

0 i 0 1 0 1 — S_et 1 to ez displaved in
(4] (1 clistance.

4 + 1 = 5
Therefore, set parameter S4C054 of station 1 to 5.
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2.2 System Conform Parameters

B S4C060: BASE AXIS OPERATION KEY ALLOCATION SETTING

Parameter Setting and Jog Operation Key Allocation

Coordinates/Parameter S4C060="0" S4C060="1"
Joint Axis number order | Specified
Cylinder Axis number order | Specified
Rectangular Specified Specified
Tool Specified Specified
User Specified Specified

Axis number order: X: First Axis, Y: Second Axis, Z: Third Axis
Specified: X: X-Direction (RECT-X), Y: Y-Direction (RECT-Y), Z: Z-Direction (RECT-2)
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2.3 TRANSMISSION PARAMETERS

2.3 TRANSMISSION PARAMETERS

B RS000: COMMUNICATION PROTOCOL

The protocol of the serial port of the XCPO01 substrate is specified. When the FC1 procedure
is selected, FC1/FC2 cannot be used in the port of the programming pendant.

0: No Protocol
2: Basic Protocol
3: FC1 Protocol

2.3.1 Basic Protocol

Specify when using Yaskawa data transmission functions.

B RS030: NUMBER OF DATA BITS

This parameter specifies the data length.

| RS031: NUMBER OF STOP BITS

This parameter specifies the number of stop bits.

B RS032: PARITY

This parameter specifies the parity bits.

B RS033: TRANSMISSION SPEED

This parameter specifies the transmission speed in units of bauds.

B RS034: RESPONSE WAITING TIMER (TIMER A)

This timer monitors the sequence. It specifies the response waiting time for invalid or missing
responses.

B RSO035: TEXT TERMINATION MONITORING TIMER (TIMER B)

This timer monitors text reception. Specify the monitoring time to wait for termination charac-
ter.

B RS036: NUMBER OF ENQ RE-TRANSMISSION RETRIES

This parameter specifies the number of re-transmission attempts of the control characters for
invalid or missing responses.
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2.3 TRANSMISSION PARAMETERS

B RS037: NUMBER OF DATA RE-TRANSMISSION RETRIES

This parameter specifies the number of re-transmission attempts of text for block check error
(NAK reception).

B RS038: BLOCK CHECK METHOD

This parameter specifies the checking method for text transmission errors. Set “0” for this pro-
tocol.

2.3.2 FC1 Protocol

The following protocols naturally correspond to the external memory unit, YASNAC FC1 or
FC2.

B RS050: NUMBER OF DATA BITS

This parameter specifies the data length.

B RSO051: NUMBER OF STOP BITS

This parameter specifies the number of stop bits.

B RSO052: PARITY

This parameter specifies the parity bits.

B RS053: TRANSMISSION SPEED

This parameter specifies the transmission speed in units of bauds.

B RS054: RESPONSE WAITING TIMER (TIMER A)

This timer monitors the sequence. Specifies the response waiting time for invalid or missing
responses.

B RSO055: TEST TERMINATION MONITORING TIMER (TIMER B)

This timer monitors text reception. Specify the monitoring time to wait for text termination
character.

B RS056: NUMBER OF ENQ RE-TRANSMISSION RETRIES

This parameter specifies the number of re-transmission attempts of the control characters for
invalid or missing responses.

B RS057: NUMBER OF DATA RE-TRANSMISSION RETRIES

This parameter specifies the number of re-transmission attempts of text for block check error
(NAK reception).
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2.4 Application Parameters

B RSO058: FC2 FORMAT SPECIFICATION

Specify the format type of the floppy disk used with external memory (YASNAC FC2).
(Note) 720 kilobytes are unconditionally specified for YASNAC FC2 (2DD floppy disk exclu-
sive use).

B RS059: EXTERNAL MEMORY FILE OVERWRITE
SPECIFICATION

Specify whether to accept the file overwrite of the external memory (YASNAC FC2 or FC1).

2.4 Application Parameters

2.41 Arc Welding

B AxPO0O: APPLICATION

This parameter specifies the application. Set “0” for arc welding.

B AxP0O03: WELDING ASSIGNMENT OF WELDING START
CONDITION FILE

This parameter specifies the beginning condition number in the welding start condition file to
be assigned to welder 2. Condition files of a lower number are automatically assigned to

welder 1. For a system with one welder, set “49” (maximum value).

COMOITICN
FILE

WELDER 1

WELDER 2

[ AxP004: WELDING ASSIGNMENT OF WELDING END CON-
DITION FILES
This parameter specifies the beginning condition number in the welding END condition file to

be assigned to welder 2. Condition files of a lower number are automatically assigned to
welder 1. For a system with one welder, set “13".

MELDER 1

WELDER 2

B AxPOO5: WELDING SPEED PRIORITY

This parameter whether the welding speed is specified by the “ARCON?” instruction or by the
welding start condition file or added to “MOV” instruction.
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2.4 Application Parameters

B AxP009: WORK CONTINUING

This parameter specifies whether to output an “ARCON” instruction to restart after the manip-
ulator stopped while the “ARCON” instruction is being output.

B AxP010: WELDING INSTRUCTION OUTPUT

This parameter specifies the beginning number (0 to 12) of the analog output channel to the
welder. “0"indicates that no welder exists.

B AxPO1l1, AxP012: MANUAL WIRE OPERATION SPEED

These parameters specify the manual wire operation speed as a percentage of the maximum
instruction value. Instruction polarity is determined by the current instruction in the welder
characteristic file. The setting range is from 0 to 100.

B AxPO013, AxP014: WELDING CONTROL TIME

These parameters specify the welding control time in units of minutes. The setting range is
from O to 999.

B AxPO15 to AxPO17: NUMBER OF WELDING CONTROL

These parameters specify the number of welding controls. The setting range is from 0 to 99.

B AxP026 to AxP029: TOOL ON/OFF GENERAL
OUTPUT NO. (Jigless system)

These parameters specify the general-purpose output number for the tool open/close opera-
tion by specific keys.

2.4.2 Handling Application

B AxP002, AxP004: f1 KEY FUNCTION

These parameters set the output signal to assign for f1 key.
0: Not specified
1 to 4: Specific outputs for HAND-1 to HAND4-2
5: General purpose output (No. is specified by AxP004).

B AxP003, AxP005: f2 KEY FUNCTION

These parameters set the output signal to assign for f2 key.
0: Not specified
1 to 4: Specific outputs for HAND-2 to HAND4-2
5: General purpose output (No. is specified by AxP005)
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2.4 Application Parameters

2.4.3 Spot Welding

B AxP003: MAXIMUM NUMBERS OF CONNECTED WELDERS

The initial value is set to 4.

B AxP004: GUN FULL OPEN STROKE ON/OFF SIGNAL

Bit specification for 8 guns. The initial value is set to 0.

Gun Number

B AxP005: STROKE CHANGE ANSWER TIME LIMIT

Setting range: 0.0 to 9.9 sec.
The initial value is set to 0.

B AxP006: PARITY SPECIFICATION FOR WELDING CONDITIONS

Bit specification for 4 welder. (0: odd number, 1: even number) The initial value is set to 0.

0000O0OO0O0O
| ]|
4 321 Welder Number

[ | AXPOO7: ANTICIPATE TIME

The processing time for tag (ATT = ...) of SPOT instruction omitted. The initial value is set to
0.

B AxP015: WELDING ERROR RESET OUTPUT TIME

This parameter sets the output time of the welding error reset signal to the welder when the
alarm reset signal is input.

If the setting is "0", the welding error reset signal is not output to the welder even if the alarm
reset signal is input.

B AxPO016, AxPO17: ELECTRODE WEAR AMOUNT ALARM VALUE

These parameters set the electrode wear amount alarm values (AxP016: movable side,
AxP017: fixed side) at the wear detection.

2.4.4 General-purpose Application

B AxP009: WORK CONTINUE PROHIBIT

This parameter specifies whether to output TOOLON instruction or not at restarting when the
work is stopped for some reasons during the output of TOOLON instruction.
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2.5 Parameter List

2.5 Parameter List

2.5.1 S1CxG Parameter

Parzrgleter Contents Meaning \I/nellﬂii

S1CxG000 |In-guard Safe Opera- | Specified by percentage of the max. speed .

tion Max. Speed Units:0.01%

S1CxCO001 | Dry-run Speed Specified by percentage of the max. speed .

Units:0.01%

S1CxG002 | Joint Speed for Regis- Level 1 *
"S1CxG003 | ration Level 2 T
'S1CxG004 | Level 3 I
'S1CXGOO05 | Level 4 Units: 0.01% R
'S1CxG006 | Level 5 (Max. 100%) R
'S1CxGO007 | Level 6 I
'S1CxG008 | Level 7 .
'S1CxGO009 | Level 8 T

S1CxGO010 | Linear Speed for Regis- Level 1 *
"S1CxGOo11 | tration Level 2 .
'S1CxGO012 | Level 3 T
'S1CxGO13 | Level 4 Units: 0.1mm/sec R

S1CxG014 Level 5 (within range of max. play speed) *
'S1CxGO015 | Level 6 T
'S1CxGO016 | Level 7 I
'S1CxG017 | Level 8 I

S1CxG018 | Position Angle Speed Level 1 *
"s1CxGo19 | for Registration Level 2 .
'S1CxG020 | Level 3 I
'S1CxG021 | Level 4 Units: 0.1°/sec R
'S1CxG022 | Level 5 (within range of max. play speed) |  *
'S1CxG023 | Level 6 I
'S1CxG024 | Level 7 T
'S1CxGO025 | Level 8 T

S1CxG026 | Jog Operation Abso- Low Level *
—_ llute Value Speed .

S1CxG027 Medium .

Level Units: 0.1mm/sec
"S1CxG028 | High Level (within range of max. jog speed) [ «
'S1CxG029 | High Speed .
Level
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2.5 Parameter List

Parameter . Initial
No. Contents Meaning Value
S1CxG030 | Inching Move Amount Joint Operation: units: pulses *
S1CxG031 Perpendicular/cylindrical operation (tool, user) .
Units: 0.1mm/sec
S1CxG032 Control Point Constant Operation Units: 0.1° *
S1CxGO033 | Positioning Zone Level 1 *
S1CxG034 Level 2 Units: pm *
S1CxGO035 Level 3 Distance from target position *
S1CxG036 Level 4 *
S1CxG037 | System Reserved
S1CxG038
S1CxG039
S1CxG040 0
S1CxG041
S1CxG042
S1CxG043
S1CxG044 | Low Speed Start Specified by percentage of the max. speed Units: .
0.01%
S1CxGO045 | Jog Operation Link Low Level *
S1CxG046 | SPeed Medium R
Level Units: 0.01%
S1CxG047 High Level For job joint max. speed *
S1CxG048 High Speed .
Level
S1CxG049 | YAG Laser Small Circle | Min. Diame-
. 400
Cutting ter ) ) ]
S1CXG050 | Mo D Size of figure Unit pum
X ax. Diam- 30000
eter
S1CxG051 Max. Speed Cutting speed Unit:0.1mm/s 1117
S1CxG052 éﬁﬁirll_;se[;irserzscl)lncliﬁi +direction Cutting angle DIR limit value 18000
S1CxG053 Value -direction Unit:0.01° -18000
S1CxG054 | YAG Laser Small Circle Motion .
Cutting Overlapped radius Unit: pm 1500
1w oeE | Value ;
S1CxG055 Rotating Unit: 0.01° 900
speed
SICxG056 | Work home Position Specified by percentage of the max. speed 5000
Return Speed Units: 0.1%
SICxGO057 | Search Max.Speed 0: Job speed  Units: 0.1mm/s .
Other than 0: Search motion maximum speed
SICxG058
to Not Used 0
SICxG062
S1CxG063 | Form Cutting Dimen- Min. dia. | Units: um 1000
—___sions
S1CxG064 Max. dia | Units: pm 1000000

2-44



2.5 Parameter List

Parameter . Initial
No. Contents Meaning Value
S1CxGO065 | Mirror Shift Sign Inver- | Specification of shift axis (inverts sign)
[TTTTTTIT]
L =7 axis (0 MOT INVERT, *
: 1: [NWERT)
BTH LIS
S1CxG066 Not used
to 0
S1CG069
SICxGO070 | Pulse Soft Limit (+) 1st Axis *
SICxG071 2nd Axis *
SICxG072 3rd Axis *
SICxGO073 4th Axis ] *
E—— ; Units: pulses I —
SICxG074 5th Axis *
SICxGO075 6th Axis *
SICxG076 7th Axis 0
SICxGO077 8th Axis 0
SICxG078 | Pulse Soft Limit (-) 1st Axis *
SICxG079 2nd Axis *
SICxG080 3rd Axis *
SICxG081 4th Axis ) *
E——— . Units: pulses I
SICxG082 5th Axis *
SICxG083 6th Axis *
SICxG084 7th Axis 0
SICxG085 8th Axis 0
SICxG086 | Allowable Move Amount 1st Axis 0
SICxGog7 | at Starting 2nd Axis 0
SICxG088 3rd Axis 0
SICxG089 4th Axis ) 0
i Units: pulses

SICxG090 5th Axis 0
SICxG091 6th Axis 0
SICxG092 7th Axis 0
SICxG093 8th Axis 0
SICxG094
to Not Used 0
SICxG149
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2.5.2 S2C Parameter
Parameter . Initial
No. Contents Meaning Value
S2C000 System Reserved 0
S2C001 Cube Soft Limit Cube Soft Limit 1 0
Check do Base Coordinate Value of Robot 1
0: No Check Control Point
1:With Check Cube Soft Limit 2
(Bit Specification) d1 Base Coordinate Value of Robot 2
Control Point
Cube Soft Limit 3
d2 Base Coordinate Value of Robot 3
Control Point
d3
d4
d5
dé
d7
S2C002 S-Axis Interference do Robot 1 0
Check d1 Robot 2
0: No Check
1: With Check d2 Robot 3
(Bit Specification) d3
d4
d5
dé
d7
S2C003 Interference Check Interference 1 | Checking specification 0
S2C004 Interference 2 | 0: Not used
R— 1: Robot 1
S2C005 Interference 3 2: Robot 2
S2C006 Interference 4 3: Robot 3
S2C007 Interference 5 | 4 Basel
E— 5:Base 2
S2C008 Interference 6 6: Base 3
S2C009 Interference 7 7: Station 1
S2C010 Interference 8 | 8- Station 2
E— 9: Station 3
S2C011 Interference 9 10: Station 4
S2C012 Interference 10 | 11: Station 5
S2C013 Interference 11 | 12 Station 6
S2C014 Interference 12 Checking method
S2C015 Interference 13 | Specified by the most significant bit
S2C016 Interference 14 | 0: Command
—— 1: Feedback
S2C017 Interference 15
S2C018 Interference 16
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2.5 Parameter List

Parameter . Initial
No. Contents Meaning Value

S2C019 Interference 17 0

S2C020 Interference 18 | | | | | | | |

S2C021 Interference 19 T 7

S2C022 Interference 20 DESIGMATION OF CHECKING

— (DATA SETTIMG)

S2C023 Interference 21 0: MOT USED

Soco24 | Interference 22 1 ROBOT 1, 12 STATION A¥IS &

T ee—— CHECKING METHOD (BIT SETTING)

S2C025 Interference 23 0 COMMAND  1: FEEDBACK

S2C026 Interference 24

S2C027 Interference 1 Using |Coordinate Coordinate Specification 0
Method Specification 0: Pulse

S2C028 Coordinate No, | 1+ Base Coordinate 0

. . 2: Robot Coordinate

S2C029 Interference 2 Using Coorq!natfe 3: User Coordinate 0
Method Specification Coordinate No.

S2C030 Coordinate No. | Specifies when the “3: User 0

S2C031 | Interference 3 Using | Coordinate coordinate” is specified for the 0
Method Specification coordinate.

S2C032 Coordinate No. 0

S2C033 Interference 4 Using | Coordinate 0
Method Specification

S2C034 Coordinate No. 0

S2C035 Interference 5 Using | Coordinate 0
Method Specification

S2C036 Coordinate No. 0

S2C037 Interference 6 Using | Coordinate 0
Method Specification

S2C038 Coordinate No. 0

S2C039 Interference 7 Using | Coordinate 0
Method Specification

S2C040 Coordinate No. 0

S2C041 Interference 8 Using | Coordinate 0
Method Specification

S2C042 Coordinate No. 0

S2C043 Interference 9 Using | Coordinate 0
Method Specification

S2C044 Coordinate No. 0

S2C045 Interference 10 Using | Coordinate 0
Method Specification

S2C046 Coordinate No. 0

S2C047 Interference 11 Using | Coordinate 0
Method Specification

S2C048 Coordinate No. 0

S2C049 Interference 12 Using | Coordinate 0
Method Specification

S2C050 Coordinate No. 0

2-47
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Parameter . Initial
No. Contents Meaning Value

S2C051 Interference 13 Using | Coordinate Coordinate Specification 0
Method Specification 0: Pulse

S2C052 Coordinate No. | 1+ Base Coordinate 0

i ; 2: Robot Coordinate

S2C053 Interference 14 Using Coort_jl_nat_e 3: User Coordinate 0
Method Specification Coordinate No.

S2C054 Coordinate No. | Specifies when the “3: User 0

S2C055 | Interference 15 Using | Coordinate coordinate” is specified for the 0
Method Specification coordinate.

S2C056 Coordinate No. 0

S2C057 Interference 16 Using | Coordinate 0
Method Specification

S2C058 Coordinate No. 0

S2C059 Interference 17 Using | Coordinate 0
Method Specification

S2C060 Coordinate No. 0

S2C061 Interference 18 Using | Coordinate 0
Method Specification

S2C062 Coordinate No. 0

S2C063 Interference 19 Using | Coordinate 0
Method Specification

S2C064 Coordinate No. 0

S2C065 Interference 20 Using | Coordinate 0
Method Specification

S2C066 Coordinate No. 0

S2C067 Interference 21 Using | Coordinate 0
Method Specification

S2C068 Coordinate No. 0

S2C069 Interference 22 Using | Coordinate 0
Method Specification

S2C070 Coordinate No. 0

S2C071 Interference 23 Using | Coordinate 0
Method Specification

S2C072 Coordinate No. 0

S2C073 Interference 24 Using | Coordinate 0
Method Specification

S2C074 Coordinate No. 0
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2.5 Parameter List

Parameter . Initial
No. Contents Meaning Value
S2C075 Function Setting for | Power On Security Mode 1
Operation 0: Operation Mode

1: Editing Mode
2: Management mode

S2C076 Selection of Perpendicular/Cylindrical 1
0: Cylindrical Operation
1: Perpendicular Operation

S2C077 Coordinate switching at “JOG” operation 0
0: Tool & User Coordinates Switching
1: Tool Coordinate Switching Prohibit
2: User Coordinate Switching Prohibit
3: Tool & User Coordinates Switching Prohibit

S2C078 Execution units “FORWARD” operation 0
0: Every 1 line
1: Every 1 step

S2C079 Instruction (except for MOVE) execution at “FOR- 0

WARD” operation

0: Executes at pressing simultaneously with [INTER
LOCK] key

1: Executes only at pressing the [FWD] key

2: No instruction executed

S2C080 Not used 0
S2C081 Posture control at perpendicular operation at JOG 0
0: Provided
1: Not provided
S2C082 Operation in user coordinate system 0

0: Robot control point
1: External base point

S2C083 Step-only changing in the editing prohibited job 1
0: Permit
1: Prohibit
S2C084 Manual speed storing for each coordinate 0
0: Not stored
1: Stored
S2C085 Function Setting for 0
s2cose | Editing Additional step position 0

0: Before Next Step
1: Next to Cursor Position

S2C087 Master Job Changing Operation 0
0: Permit
1: Prohibit

S2C088 Check and Machine Lock Key Operation in Play Mode 0
0: Permit
1: Prohibit

S2C089 Reserved Work Job Changing Operation 0

0: Permit
1: Prohibit
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2.5 Parameter List

Parameter . Initial
No. Contents Meaning Value
S2C090 Function Setting in Master Call Operation in Play Mode 0
Editing 0: Permit
1: Prohibited
S2C091 Language Level 0
0: Contracted
1: Standard
2: Expanded
S2C092 MOV Instruction Speed Input 0
0: Not Provided
1: Provided
S2C093 MOV Instruction Interpolation Input 2
o7 dd
LITTTTTT]
T +MOV 1 (ALID)
+OVL: 2 (VALID
+AOVC 4 (VaLID)
+MONE 5 (VALID)
S2C094 Instruction Input Learning Function 1
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2.5 Parameter List

Parameter . Initial
No. Contents Meaning Value

S2C095 Function Setting for | Address setting when the control power is turned on 0
General Operation 0: Address when the power is off
1: Initialization (lead address of the master job)

S2C096 Job List Display Method at Job Selection 2
0: Order of Names

1: Order of Date

2: Order of Registration

S2C097 Initial Operating Speed of the Manipulator 0
0: Specified in “operating condition” display
1: Low-speed start after editing

S2C098 Playback execution at cycle mode “1-step” 0
0: Every one line
1: Every one step

S2C099 External Start 0
0: Permit
1: Prohibit

S2C100 Playback Panel Start 0
0: Permit
1: Prohibit

S2C101 Speed Data Input Form 1
0: mm/s

1: cm/min
2:inch/min
3: mm/min
S2C102 Reserved Start 1

0: Permit
1: Prohibit

S2C103

S2C104 Job Selection at Remote Function (Play mode) 0
0: Permit
1: Prohibit

S2C105 External Mode Switching 0
0: Permit
1: Prohibit

S2C106 Mode Switching from Playback Panel 0
0: Permit
1: Prohibit
'S2C107 | External Cycle Switching 0
0: Permit
1: Prohibit

S2C108 Cycle Switching from the Programming Pendant 0
0: Permit
1: Prohibit

S2C109 Servo On Prohibition 0
a7 dl

E EXTERMAL PROHIBIT : 1 (% ALIDY
PRANEL PROHIBIT . 2 (WALID)

PP PROHIEIT : 4 (ALY

2-51



2.5 Parameter List

Parameter . Initial
No. Contents Meaning Value
S2C110 Function Setting for | Playback Panel and Programming Pendant Operation 0
General Operation When “IO” is Selected for Remote Mode
o7 cd
LIT T T T 11
& P.EOH EL SERWO O WALID ¢ INwALID
PP SERWSOH WALID ¢ K WLID
WODE S TS HING WaLID ¢ IHWALID
WASTER SALL WALID ¢ IHWALID
WO LE S TS H MG WALID ¢ IHYALID
START WaLlD ¢ INWALID
WALID BIT OH (1)
S2C111 Operation Method at FWD/BWD Operation or Test 0
Run by Independent Control
0: Job of Displayed Task
1: Start Job
S2C112 Job at calling master of sub task 1,2,3,4,5 by indepen- 0
dent control
0: Master job
1: Root job
S2C113 Function Setting for | Not used
S2C114 | General Operation  pegisiration of step with tool No. 0
0: Permit
1: Prohibit
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2.5 Parameter List

Parameter . Initial
No. Contents Meaning Value
S2C115 General /0 Relay General output relay setting when the control power is 0
Function on

0: Reset to power off
1: Initialization (All general relays are off)

'S2C116 | 5
'S2C117 | Parity of general input group(IG#01-IG#08) 0
'S2C118 | OEquanwcmeck

S2C119 1: With parity check

Parity of general input group(IG#09-1G#16)
0: No parity check

1: With parity check

Parity of general input group(IG#17-1G#24)
0: No parity check

1: With parity check

S2C120 0
S2C121 0
S2C122 Parity of General Output Group (OG#01 to OG#08) 0

0: No Parity Check
1: With Parity Check

S2C123 Parity of General Output Group (OG#09 to OG#16)
0: No Parity Check
1: With Parity Check

S2C124 Parity of General Output Group (OG#17 to OG#24)
0: No Parity Check
1: With Parity Check

S2C125 0
S2C126 0
S2C127 Data of General Input Group (IG#01 to IG#08)
0: Binary Data
1. BCD Data
S2C128 Data of General Input Group (IG#09 to IG#16) 0
0: Binary Data
1: BCD Data
S2C129 Data of General Input Group (IG#17 to IG#24) 0
0: Binary Data
1: BCD Data
S2C130 0
S2C131 0
S2C132 Data of General Output Group (OG#01 to OG#08) 0
0: Binary Data
1: BCD Data
S2C133 Data of General Output Group (OG#09 to OG#16) 0
0: Binary Data
1. BCD Data
S2C134 Data of General Output Group (OG#17 to OG#24) 0
0: Binary Data
1: BCD Data
S2C135
S2C136
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Parameter . Initial
No. Contents Meaning Value
S2C137
S2C138
S2C139 Remote Initial Cycle |0: Step 1
Mode 1:1 Cycle
2: Continuous Cycle
3: Not specified
S2C140 Local Initial Cycle 0: Step 1
Mode 1:1 Cycle
2: Continuous Cycle
3: Not specified
S2C141 General output num- | 0: No output 0
ber when robot drop |1 to 192: General output
allowable range error
occurs
S2C142
S2C143 General Output Output group (OG#1 to OG#08) 0
Group to be Initial- Bit specification
ized at Switching 0: Not initialized
Mode 1: Initialized
S2C144 Output group (OG#09 to OG#16) 0
Bit specification
0: Not initialized
1: Initialized
S2C145 Output group (OG#17 to OG#24) 0
Bit specification
0: Not initialized
1: Initialized
S2C146 to Not Used 0
S2C157
S2C158 Power On Initial 0: Step 1
Cycle Mode 1:1 Cycle
2: Continuous Cycle
3: Not specified
S2C159 Teach Mode Initial 0: Step 1
Cycle Mode 1:1 Cycle
2: Continuous Cycle
3: Not specified
S2C160 Play Mode Initial 0: Step 1
Cycle Mode 1:1 Cycle
2: Continuous Cycle
3: Not specified
S2C161 Alarm Code Specific |0: Binary Data 0
Output Data 1: BCD Data
3: Not specified
S2C162 Start Condition After | 0: Position Checking Operation Required 0
Absolute Data Allow- |1: Low-speed Start
able Range Error
S2C163 Not used 0
to
S2C165
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Parameter . Initial
No. Contents Meaning Value
S2C166 Job Teaching Position | 0: Possible 0
Change of Con- 1: Not possible
trolled Group
S2C167 Cooling Fan Alarm Cooling fan alarm 0
Detection 0: Not detected
1: Detected with message display
2: Detected with message/alarm display
S2C168 Cooling Fan Alarm 1 | SERVOPACK #1 to #4 - Power ON unit connection 0
Operation Specifica- | specification
s2c169 |fon SERVOPACK #5 to #6 - Power ON unit connection 0
specification
S2C170 Cooling Fan Alarm 2 | SERVOPACK #1 to #4 - Power ON unit connection 0
Operation Specifica- | specification
s2c171  |tion SERVOPACK #5 to #6 - Power ON unit connection 0
specification
S2C172 Cooling Fan Alarm 3 | SERVOPACK #1 to #4 - Power ON unit connection 0
Operation Specifica- | specification
s2c173  |tion SERVOPACK #5 to #6 - Power ON unit connection 0
specification
S2C174 Not used 0
to
S2C212
S2C213 Setting of Operating Setting 1 Logic Output Number (1-192) 0
s2cz14 | Relay Number Setting 2
S2C215 Setting 3
S2C216 Setting 4
S2C217 Setting 5
S2C218 Setting 6
S2C219 Setting 7
S2C220 Setting 8
S2C221 Setting 9
S2C222 Setting 10
S2C223 Setting 11
S2C224 Setting 12
S2C225 Setting 13
S2C226 Setting 14
S2C227 Setting 15
S2C228 Setting 16

2-55



2.5 Parameter List

Parameter . Initial
No. Contents Meaning Value
S2C229 Operating Method of Setting 1 0: On at On Key, Off at Off Key 0
‘s2c230 | Relays Setting 2 1: On/Off at On Key
S2C231 Setting 3
S2C232 Setting 4
S2C233 Setting 5
S2C234 Setting 6
S2C235 Setting 7
S2C236 Setting 8
S2C237 Setting 9
S2C238 Setting 10
S2C239 Setting 11
S2C240 Setting 12
S2C241 Setting 13
S2C242 Setting 14
S2C243 Setting 15
S2C244 Setting 16
S2C245 Control Power On 0: Prohibit 0
Time Reset 1: Permit
S2C246 Servo Power On 0
Time Reset
S2C247 Playback Time Reset 0
S2C248 Work Time Reset 1
S2C249 Moving Time Reset 1
S2C250 Posture Control of 0: Matched to station movement 0
Synchronized Manip- | 1: Fixed in relation to the ground
ulator (When station
twin synchronous
function used)
S2C251 Posture Control of 0: Matched to station movement 0
Manipulator in Multi- | 1: Fixed in relation to the ground
Job (When station
twin synchronous
function used)
S2C252 Operation After After Emer- 0: Move to the indicated step 0
Reset From Locus gency Stop 1: After moving from deviated posi-
'S2C253 | Deviation After JOG Oper- tion, move to 'Fhe indica_t_ed step. 0
ation 2: Move from deviated position and
stop.
S2C254 Deviated Position 0: Return to the feedback position. 0
1: Return to the current value position.
S2C255 System Reserved 0
S2C256 System Reserved 0
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Parameter . Initial
No. Contents Meaning Value
S2C257 Robot Interference Interference Check Between Robot 1 and Robot 2 0
Check 0: No Provided
1: Provided
S2C258 Interference Check Between Robot 1 and Robot 3 0
0: No Provided
1: Provided
S2C259 Interference Check Between Robot 2 and Robot 3 0
0: No Provided
1: Provided
S2C260 Relative Job Opera- |0: Previous Step with Priority 0
tion Method 1: Form with Priority
S2C261 Tool Number Switch- | 0: Prohibit 0
ing 1: Permit
S2C262 System Reserved 0
S2C263 Position Teaching 0: Used 0
Buzzer 1: Not Used
S2C264 Job Linking Designa- | 0: Not Operating 0
tion 1: Linking
S2C265 Not used 0
to
S2C499
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2.5.3 S3C Parameter
Parilrgeter Contents Meaning \Igltfel
S3C000 Cube 1 Soft Limit (Base | 1st Position X | Units: pm 0
"s3co01 | Coordinate Value of v 0
— | Robot 1 Control Point)
S3C002 Z 0
S3C003 2nd Position X 0
S3C004 Y 0
S3C005 Z 0
S3C006 Cube 2 Soft Limit (Base | 1st Position X | Units: pm 0
"s3co07 | Coordinate Value of v 0
— IRobot 2 Control Point)
S3C008 Z 0
S3C009 2nd Position X 0
S3C010 Y 0
S3C011 Z 0
S3C012 Cube 3 Soft Limit (Base | 1st Position X | Units: pm 0
"s3c013 | Coordinate Value of v 0
— Robot 3 Control Point)
S3C014 Z 0
S3C015 2nd Position X 0
S3C016 Y 0
S3C017 Z 0
S3C018 Robot 1 S-Axis Interfer- S(+) Units: pulses 0
S3co19 | ence S(-) 0
S3C020 Robot 2 S-Axis Interfer- S(+) Units: pulses 0
S3co21 | ence S(-) 0
S3C022 Robot 3 S-Axis Interfer- S(+) Units: pulses 0
S3C023 | ence S() 0
S3C024 Cube Interference/Axis Axis 1 (X) Axis Interference (S2C027=0), 0
‘s3co25 | Interference (Signal 1) Axis 2 (Y) Axis 1-8 (+) pulse 0
—_ |Position 1 (+) i Unit: pulse
S3C026 Axis 3 (2) 0
S3C027 Axis 4 (Not Used) | Cube Interference (S2C027=1, 0
S3C028 Axis 5 (Not Used) |2 O 3), (+X,Y, 2) 0
— . Unit: (Lm)
S3C029 Axis 6 (Not Used) 0
S3C030 Axis 7 (Not Used) 0
S3C031 Axis 8 (Not Used) 0
S3C032 Cube Interference/Axis Axis 1 (X) Axis Interference (S2C027=0), 0
"s3c033 | Interference (Signal 1) Axis 2 (Y) Axis 1-8 (-) pulse 0
— | Position 2 (-) i Unit: pulse
S3C034 Axis 3 (2) 0
S3C035 Axis 4 (Not Used) | Cube Interference (S2C027=1, 0
S3C036 Axis 5 (Not Used) | 2 OF 3), (X, Y, Z) 0
. Unit: (Um)
S3C037 Axis 6 (Not Used) 0
S3C038 Axis 7 (Not Used) 0
S3C039 Axis 8 (Not Used) 0
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Parameter . Initial
No. Contents Meaning Value

S3C040 Cube Interference/Axis Axis 1 (X) Axis Interference (S2C028=0), 0

'sS3C041 | Inte_rf_erence (Signal 2) Axis 2 (Y) Axi_s 1-8 (+) pulse 0

— ' Position 1 (+) i Unit: pulse

S3C042 Axis 3 (2) 0

S3C043 Axis 4 (Not Used) | Cube Interference (S2C028=1, 0

S3C044 Axis 5 (Not Used) | 2 OF 3), (+X,Y, Z) 0
. Unit: (Um)

S3C045 Axis 6 (Not Used) 0

S3C046 Axis 7 (Not Used) 0

S3C047 Axis 8 (Not Used) 0

S3C048 Cube Interference/Axis Axis 1 (X) Axis Interference (S2C028=0), 0

'33C049 | Inte_rf_erence (Signal 2) Axis 2 (Y) Axi_s 1-8 (-) pulse 0

— | Position 2 (-) . Unit: pulse

S3C050 Axis 3 (2) 0

S3C051 Axis 4 (Not Used) | Cube Interference (S2C028=1, 0

S3C052 Axis 5 (Not Used) | 2 O 3), (XY, Z) 0

By . Unit: (Um)

S3C053 Axis 6 (Not Used) 0

S3C054 Axis 7 (Not Used) 0

S3C055 Axis 8 (Not Used) 0

S3C056 Cube Interference /Axis

to Interference (Signal 3) 0

S3C063 Position 1 (+)

S3C064 Cube Interference /Axis

to Interference (Signal 3) 0

S3C071 Position 2 (-)

S3C072 Cube Interference /Axis

to Interference (Signal 4) 0

S3C079 Position 1 (+)

S3C080 Cube Interference /Axis

to Interference (Signal 4) 0

S3C087 Position 2 (-)

S3C088 Cube Interference /Axis

to Interference (Signal 5) 0

S3C095 Position 1 (+)

S3C096 Cube Interference /Axis

to Interference (Signal 5) 0

S3C103 Position 2 (-)

S3C104 Cube Interference /Axis

to Interference (Signal 6) 0

S3C111 Position 1 (+)

S3C112 Cube Interference /Axis

to Interference (Signal 6) 0

S3C119 Position 2 (-)

S3C120 Cube Interference /Axis

to Interference (Signal 7) 0

S3C127 Position 1 (+)

S3C128 Cube Interference /Axis

to Interference (Signal 7) 0

S3C135 Position 2 (-)
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Parameter . Initial
No. Contents Meaning Value

S3C136 Cube Interference /Axis

to Interference (Signal 8) 0

S3C143 Position 1 (+)

S3C144 Cube Interference /Axis

to Interference (Signal 8) 0

S3C151 Position 2 (-)

S3C152 Cube Interference /Axis

to Interference (Signal 9) 0

S3C159 Position 1 (+)

S3C160 Cube Interference /Axis

to Interference (Signal 9) 0

S3C167 Position 2 (-)

S3C168 Cube Interference /Axis

to Interference (Signal 10) 0

S3C175 Position 1 (+)

S3C176 Cube Interference /Axis

to Interference (Signal 10) 0

S3C183 Position 2 (-)

S3C184 Cube Interference /Axis

to Interference (Signal 11) 0

S3C191 Position 1 (+)

S3C192 Cube Interference /Axis

to Interference (Signal 11) 0

S3C199 Position 2 (-)

S3C200 Cube Interference /Axis

to Interference (Signal 12) 0

S3C207 Position 1 (+)

S3C208 Cube Interference /Axis

to Interference (Signal 12) 0

S3C215 Position 2 (-)

S3C216 Cube Interference /Axis

to Interference (Signal 13) 0

S3C223 Position 1 (+)

S3C224 Cube Interference /Axis

to Interference (Signal 13) 0

S3C231 Position 2 (-)

S3C232 Cube Interference /Axis

to Interference (Signal 14) 0

S3C239 Position 1 (+)

S3C240 Cube Interference /Axis

to Interference (Signal 14) 0

S3C247 Position 2 (-)

S3C248 Cube Interference /Axis

to Interference (Signal 15) 0

S3C255 Position 1 (+)

S3C256 Cube Interference /Axis

to Interference (Signal 15) 0

S3C263 Position 2 (-)
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Parameter . Initial
No. Contents Meaning Value

S3C264 Cube Interference /Axis

to Interference (Signal 16) 0

S3C271 Position 1 (+)

S3C272 Cube Interference /Axis

to Interference (Signal 16) 0

S3C279 Position 2 (-)

S3C280 Cube Interference /Axis

to Interference (Signal 17) 0

S3C287 Position 1 (+)

S3C288 Cube Interference /Axis

to Interference (Signal 17) 0

S3C295 Position 2 (-)

S3C296 Cube Interference /Axis

to Interference (Signal 18) 0

S3C303 Position 1 (+)

S3C304 Cube Interference /Axis

to Interference (Signal 18) 0

S3C311 Position 2 (-)

S3C312 Cube Interference /Axis

to Interference (Signal 19) 0

S3C319 Position 1 (+)

S3C320 Cube Interference /Axis

to Interference (Signal 19) 0

S3C327 Position 2 (-)

S3C328 Cube Interference /Axis

to Interference (Signal 20) 0

S3C335 Position 1 (+)

S3C336 Cube Interference /Axis

to Interference (Signal 20) 0

S3C343 Position 2 (-)

S3C344 Cube Interference /Axis

to Interference (Signal 21) 0

S3C351 Position 1 (+)

S3C352 Cube Interference /Axis

to Interference (Signal 21) 0

S3C359 Position 2 (-)

S3C360 Cube Interference /Axis

to Interference (Signal 22) 0

S3C367 Position 1 (+)

S3C368 Cube Interference /Axis

to Interference (Signal 22) O

S3C375 Position 2 (-)

S3C376 Cube Interference /Axis

to Interference (Signal 23) 0

S3C383 Position 1 (+)

S3C384 Cube Interference /Axis

to Interference (Signal 23) 0

S3C391 Position 2 (-)
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Parameter . Initial
No. Contents Meaning Value
S3C392 Cube Interference /Axis
to Interference (Signal 24) 0
S3C399 Position 1 (+)
S3C400 Cube Interference /Axis
to Interference (Signal 24) 0
S3C407 Position 2 (-)
S3C408 0
S3C409 Robot Interference Robot 1 Sphere Radius, Units: pm 0
s3calo | Check Robot 2 Sphere Radius, Units: gm 0
S3C411 Robot 3 Sphere Radius, Units: pm 0
S3C412 Side Lengt_h_ of Work Units: um 100000
Home Position Cube
S3C413 Position Correcting Position Correcting Range, Units: um 10000
S3C414 E;glft'on During Play- Speed Correcting Range, Units: 0.01% 5000
S3C415 Specifying Coordinate
0: Base
1: Robot
2: Tool 1
3:User1l
to
26: User 24
S3C416 Maximum Angle 0: Not Checked
Difference of the Station | Other than 0: Deviation Angle (Units: 0.1°)
Axis When Twin 0
Synchronous Function
Used
S3C417 Not Used
to 0
S3C425
S3C426 Analog Output 1 Unit: msec Primary filter constant 0
s3c427 | Filter Constant Secondary filter constant 0
S3C428 Analog Output 2 Unit: msec Primary filter constant 0
S3C429 | Filter Constant Secondary filter constant 0
S3C430 Analog Output 3 Unit: msec Primary filter constant 0
S3c431 | Filter Constant Secondary filter constant 0
S3C432 Analog Output 4 Unit: msec Primary filter constant 0
s3c433 | Filter Constant Secondary filter constant 0
S3C434 Analog Output 5 Unit: msec Primary filter constant 0
S3c435 | Filter Constant Secondary filter constant 0
S3C436 Analog Output 6 Unit: msec Primary filter constant 0
S3c437 | Filter Constant Secondary filter constant 0
S3C438 Analog Output 7 Unit: msec Primary filter constant 0
s3c439 | Filter Constant Secondary filter constant 0
S3C440 Analog Output 8 Unit: msec Primary filter constant 0
S3C441 | Filter Constant Secondary filter constant 0
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Parameter . Initial
No. Contents Meaning Value
S3C442 Analog Output 9 Unit: msec Primary filter constant 0
S3Cc443 | Filter Constant Secondary filter constant 0
S3C444 Analog Output 10 Unit: msec Primary filter constant 0
S3C445 | Filter Constant Secondary filter constant 0
S3C446 Analog Output 11 Unit: msec Primary filter constant 0
S3C447 | Filter Constant Secondary filter constant 0
S3C448 Analog Output 12 Unit: msec Primary filter constant 0
S3C449 | Filter Constant Secondary filter constant 0
S3C450 Form Cutting Function | Unit: pm
Cut Width Correction 0
Value
S3C451 Not used
to 0
S3C499
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2.5.4 S4C Parameter
Parameter . Initial
No. Contents Meaning Value
S4C000 Not Used 0
to
S4C004
S4C005 Not Used 0
to
S4C014
S4C015 Cursor Advance Control | 0: Invalid 1
Function 1: Valid
S4C016 Cursor Advance Control | Unit: % 50
Function
CONT Process Comple-
tion Position
S4C017 Cursor Advance Control | Unit: ms 10
Function
Work Start Instruction
Step Operation Comple-
tion Delay Time
S4C018 Not Used
to
S4C039
S4C040 Twin Drive Universal Station 1 0: Operates in the Synchronous 0
‘sacoal | Ipput Number .Designa- Station 2 Operg’gion Mode without Any 0
—__ ltion (When Twin Drive : Conditions
S4C042 | pynction Used) Station 3 1-192: General Input Number. 0
S4C043 Station 4 When the specified gen- 0
‘s4acoa4 | Station 5 eral input signal is turned 0
i off, operation is per-
S4C045 formed in the synchro- 0
nous operation mode.
Station 6 When .it is'turned on,
operation is performed in
the single operation
mode.
S4C046 Not Used 0
to
S4C048
S4C049 Operation of Job With- | 0: Execution possible only when servo power sup- 1
out Control Group Spec- ply to all the axes have been turned ON.
ification 1: Execution possible when servo power supply to
any axis is turned ON.
S4C050 Execution of “BWD” “BWD" operation for a job without a group 2
Operation do axis
0: Enabled
1: Disabled
“BWD” operation for a concurrent job
dl |O: Enabled
1: Disabled
S4C051 0
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Parameter . Initial
No. Contents Meaning Value
S4C052 Permission to Change | 0: Prohibited 0
Non-Move Instruction to | 1: Permitted
Move Instruction
S4C053 Station Axis Current 0: Invalid 0
Value Display Function |1:Valid
S4C054 Station Display Unit Station 1 Bit Designation 0
S4C055 Station2 | 0: Display in angle (deg) 0
- . 1: Display in distance (mm)
S4C056 Station 3 0
S4C057 Station 4 P B Dl 0
S4C058 Station 5 || [oajwe] o e ]|a]om | oecwa 0
e — L STATION 15T XS
S4C059 STATION 2H D KIS 0
STATION IR D Al
Station 6 STATIOHN 4TH Kxlz
STATION STH xS
STATION ETH xS
S4C060 Base Axis Operation 0: Based on operating coordinate 0
Key Allocation Setting 1: Fixed to travelling axis specification
S4C061 Not Used 0
to
S4C499
2.5.5 Transmission Parameters
Common Section of Transmission Parameters
Parameter . Initial
No. Contents Meaning Value
RS000 XCPO1 Serial Port Protocol 0: NON 2:BSCLIKE 3:FC1 2
RS001 Not Used 0
RS002 Not Used 0
RS003 System Reserved 2
RS004 Not Used 0
RS005 System Reserved 0
RS006 System Reserved 1
RS007 Not Used 0
to
RS029
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Individual Section (2: For BSC Protocol)

Parameter Contents Meaning
No.
RS030 Number of Data Bits 7.7 bit 8
8: 8 hit
RS031 Number of stop Bits 0: 1 bit 0
1: 1.5 bits
2: 2 bits
RS032 Parity 0: No Parity 2
1: Odd Parity
2: Even Parity
RS033 Transmission Speed 1:150 7
2:300
3: 600
4:1200
5:2400
6: 4800
7: 96000
RS034 Response Waiting Timer | Sequence Monitoring Time 30
(Timer A) Units: 0.1sec (0-100)
Control for invalid or missing response
RS035 Text Termination Monitor- | Text Reception Monitoring Timer 200
ing timer (Timer B) Units: 0.1 sec (0 to 255)
Control for the termination of the character
RS036 Number of ENQ Re- Re-transmission times of control characters for 10
Transmission Retries invalid or missing response: 0-30 times
RS037 Number of Data Re- Re-Transmission Times of Control Characters for 3
Transmission Retries Text Block Check Error (MAK Reception): 0-10
RS038 Block Check Method 0: Checksum 0
RS039 Not Used 0
to
RS049
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Individual Section of Transmission Parameters (3: For FC1 protocol)

Parameter . Initial
No. Contents Meaning Value
RS050 Number of Data Bits 7.7 bit 8
8: 8 hit
RS051 Number of stop Bits 0: 1 bit 0
1: 1.5 bits
2: 2 bits
RS052 Parity 0: No Parity 2
1: Odd Parity
2: Even Parity
RS053 Transmission Speed 1:150 6
2:300
3: 600
4:1200
5:2400
6: 4800
7:96000
RS054 Response Waiting Timer | Sequence Monitoring Time 0
(Timer A) Units: 0.1sec (0-255)
Control for invalid or missing response
RS055 Text Termination Monitor- | Text Reception Monitoring Timer 0
ing timer (Timer B) Units: 0.1 sec (0 to 255)
Control for the termination of the character
RS056 Number of ENQ Re- Re-transmission times of control characters for 0
Transmission Retries invalid or missing response: 0-30 times
RS057 Number of Data Re- Re-Transmission Times of Control Characters for 0
Transmission Retries Text Block Check Error (MAK Reception): 0-10
RS058 FC2 Format Specification | 0: 640 KB 3
1: 720 KB
2:1.2 MB
3:1.44 MB
RS059 External Memory File 0: Not specified 0
Overwrite Specification 1: Specified
RS060 Not Used 0
to
RS069
RS070 Not Used 0
to
RS099
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2.5.6

AP (Arc Welding) Parameters

The meaning of AP parameters differs according to the applications.

Parameter . Initial
No. Contents Meaning Value
AxP000 Application Arc Welding 0
AxP001 System Reserved 0
AxP002 0
AxP003 Welding Assignment of Lead Condition No. of Welding End Condition File 49
Welding Start Condition | to be Assigned to Welder 2
Files Range: 1 to 49
For Arc + Arc application (2 applications) 25
AxP004 Welding Assignment of Lead Condition No. of Welding End Condition File 13
Welding End Condition to be Assigned to Welder 2
Files Range: 1to 13
For Arc + Arc application (2 applications) 7
AxP005 Welding Speed Priority 0: Priority to Moving Instruction Speed (Local 0
Speed)
1: Priority to Work Instruction Speed (Global
Speed)
AxP006 0
AxP007 0
AxP008 System Reserved 1
AxP009 Work Continuing 0: Continue 0
1: Stop
AxP010 Welding Instruction Out- | Lead no. of analog output channel to welder 1
put Range: 0 to 12
For Arc + Arc application (2 applications): 4
A2P010
AxP011 Manual Wire Operation Low-speed instruction value (%) 20
Speed Specified by max. instruction value (%)
For instruction polarity, refer to current instruction
polarity of welder characteristics file.
Range: 0 to 100
AxP012 High-speed instruction value (%) 80
Specified by max. instruction value (%)
For instruction polarity, refer to current instruction
polarity of welder characteristics file.
Range: 0 to 100
AxP013 Welding Control Time Tip Replacement Time (minute) 180
AxP014 Nozzle Cleaning Time (minute) 30
AxP015 Number of Welding Con- | Number of Retries 10
AxP016 trols Number of Arc Shortage Restartings 10
AxP017 Number of Auto-Sticking Releasings 10
AxP018 0
to
AxP025
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Parirgleter Contents Meaning \l;;}ha;
AxP026 Jigless (arc) System TOOL 1 ON Instruction (1 to 192) 9
AXP027 I)OUOILENI\/SFF General  [TOOL 1 OFF Instruction (1 to 192) 10
AxP028 TOOL 2 ON Instruction (1 to 192) 11
AXP029 | TOOL 2 OFF Instruction (1 to 192) 12

2.5.7 AP (Handling) Parameters

Parzn;eter Contents Meaning \lgﬂil
AxP000 Application Handling 1
AxP001 System Reserved 0
AxP002 f1 Key Function 0: Not Specified 0

1-4: Specific Output of Hand (1-4)-1 Specific Out-

ut

5: G:neral Output of AXP004 Specification
AxP003 f2 Key Function 0: Not Specified 0

1-4: Specific Output of Hand (1-4)-2 Specific Out-

ut

5: ngeral Output of AXP005 Specification
AxP004 f1 Key Function General output number when AxP002 is 5 1
AxP005 f2 Key Function General output number when AxP003 is 5 1
AxP006 0
AxP007 0
AxP008 System Reserved 0
AxP009 0
AxP010 0
to
AxP029
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2.5.8 AP (Spot Welding) Parameters
Parameter . Initial
No. Contents Meaning Value
AxP000 Application Spot Welding
Motor Gun 7
AxP001 0
AxP002 0
AxP003 Maximum numbers of The initial value is set to 4. 4
connected welders
AxP004 Gun full open stroke ON/ | Bit specification for 8 guns. 0
OFF signal 0: OFF signal, 1: ON signal
AxP005 Stroke change answer 0to 9.9 sec. 0
time limit
AxP006 Parity specification for Bit specification for 4 welder. 0
welding condition 0: odd, 1: even
AxP007 Anticipate time The processing for tag (ATT=..) of SPOT instruc- 0
tion omitted.
AxP008 0
to
AxP014
AxP015 Welding error reset output | 0: Reset signal is not output 10
time
AxP016 Electrode Wear Amount | Movable side (Units: um) 0
AxPO17  |Alarm Value Fixed side (Units: pm) 0
AxP018 0
to
AxP029
2.5.9 AP (General-Purpose Applications) Parameters
Parameter . Initial
No. Contents Meaning Value
AxP000 Application General-Purpose Applications 7
AxP001 System Reserved 0
AxP002 0
AxP003 0
AxP004 0
AxP005 0
AxP006 0
AxP007 0
AxP008 System Reserved 0
AxP009 Work Continuing 0: Continue 1
1: Stop
AxP010 0
to
AxP029
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| 1 ~ ? BLK | 5 6 WHT 240 FRS-R-30 | LP—CC—25
[ POWER SOURCE e __ | = T0Q) TB2-2ND MAT N 10
| FRS—R ‘ ‘ - BLK WHT SK16X 480 FRS-R-15 | LP-CC—12 | ATDR-10 | 4.5 KVA 12.5 2.0 KVA
BLK BRAD HARRISON
LB ——0 ~O—\pop—F--—--— ‘ FEMALE PIGTAIL 575 FRS-R-12 | LP-CC-10
‘ ‘ L7 CKP SAFETY MAT
o Fo 240 FRS-R-35 | LP—CC—30
| |
GRN ! ! BRAD HARRISON SK45X 480 FRS—R-25 | LP—CC—20 | ATDR-15 | 8.0 KVA 22.2 5.0 KVA
OND o - N MALE PIGTAIL
i o J P8 575 FRS—R-25 | LP—CC—20
= 3 _ 4
BK () [p2E Q wHT 240 FRS-R-35 | LP—CC-30
I UP130 480 FRS—R-25 | LP—CC—20 | ATDR-20 | 8.0 KVA 22.2 7.5 KVA
575 FRS-R-25 | LP—CC—20
B |
ELECTRICAL AND GROUNDING CONNECTIONS MUST COMPLY WITH

BECAUSE MOTOMAN INC. IS CONSTANTLY IMPROVING PRODUCTS,

APPLICABLE PORTIONS OF THE NATIONAL ELECTRICAL CODE
AND/OR LOCAL ELECTRICAL CODES.

MOTOMAN RESERVES THE RIGHT TO CHANGE DESIGN AND/OR SPECIFICATIONS WITHOUT NOTICE.

Ol 2 + s

2 4 6

Power Sheet for the XRC,
North American Standard (NAS)




NOTES: F0BLK 1 e 5x—£L m———
/\ FEEDERS THAT ARE ATTACHED TO THE CIRCUIT BREAKER MUST BE #10 AWG. UNE | 4 ' PRO}/SS,{ONS
A\ TYPICAL ROBOT SERVICE CONNECTIONS FOR TRANSFORMER CONFIGURATION IS 480 VAC 3 PHASE 40 BLK 2| FILTER t] XA L | | T ais
/A\ SEE TABLE FOR ELECTRICAL SERVICE REQUIREMENTS, FUSE SIZE, WIRE SIZE AND | ( A
CIRCUT BREAKER SIZE. I 410 BLK I
01 /A CONNECTIONS TO THE SAFTEY MAT BOX MAY VARY DEPENDING ON THE NUMBER e S N
OF MATS UTILIZED WITH THE SYSTEM. | | | |
10 BLK POWER
o Ss—pe—-— - is Em |
| AXIS
502 XRC | #10 BiK| 1 |
ROBOT CONTROLLER ] I I
CUSTOMER SUPPLIED | SEE XRC
o3 T T ose 1= 30 mwesizE XRC DOOR SWITCH o | ecevemary |
T ] AC | | | DIGRAMS |
| A LA 480:208, 3 PHASE CONT. | i
| %O FRSR | 111 | g0 Bk | B0 KA X1 l#m BLK L1 A\ v R 304 | 10 Bk [y ) o j_ R3| |
304 Ln —=0 | g\ o i i T i oldX,O | o }o | i i . | |
| | N | | 208 VAC | | | | X X | |
FRS-R !
12 | #10 Bk | X0 x2 | #10 BLK L2 D S 305 | #10 BLK (L2 T2 s3 | |
s |AL L2 ——o\|\o “Ae | # | 208 VAC |# o| X o I )o-| |—o( ) i l | |
: | : | 208 VAC | | | i | |
FRS-R BRAD HARRISON
306 L3 __O\,I\O S\ o | HO By A L o/J\cO(Jo T 306 ¢ #10 BLK |(L3)o-| |-o(T"’)| l IE MALE /FEMALE CABLE
| | | | ‘ o N P — s o s s
| . | #10 GRN . GND t48k A SBKS
07 | GND T | D S S /?i 'ﬂ —Qu CONNECTION DIAGRAM
= I BLK (A e — TB2-START —--——o- —2Q WHT
s —— _ #10 WHT X0 m et ﬂ@ L - 1ST MAT ¥
308 : r— S —
! ! GRN r | CKP SAFETY MAT | _|
o &k e LT_ """"" —o{fo—--—r- _TJ
309 DISC. 2 — 60 AMP SIZE T T T
BLK | & 6L wHT
BRAD HARRISON L S— —TB2-2ND MAT—--— - -5 1
%C FRS_R - - - - FEMALE PIGTALL i BLK WHT
310 U ——0 S\ o -r— e —-- --—
| _ BRAD HARRISON — [ CKP SAFETY MAT ]
| | | P — e — - —o] fo—--—-- |
FRS-R : L |
m AL L2 ——0O S\ P ' | b -
| POWER SOURCE i_ BLK él ----- — TB2-END  —--— - —4'\,|\ WHT
FRS—R | b - LASTMAT T
312 L3 ——o\l\o Qe !
- |
313 GND ’
L __ -
314 &
ELECTRICAL SERVICE REQUIREMENTS
s SERVICE | RATED | APPROX.* | X—FORMER | CIR. BKT. | APPROX.*
VOLTAGE | AMPS | FUSE SIZE |  SIZE SIZE WIRE SIZE
240 6.7 7.0 4.5 KVA 20A #10
316 uP6 480 3.4 4.0 4.5 KVA 20A #10
575 3.0 3.0 4.5 KVA 20A #10
240 8.6 9.0 4.5 KVA 20A #10
317 SK16X | 480 4.3 5.0 4.5 KVA 20A #10
575 3.6 4.0 4.5 KVA 20A #10
s WARNING 240 17.7 20.0 8.0 KVA 30A #10
ELECTRICAL AND GROUNDING CONNECTIONS SK45X 480 8.9 9.0 8.0 KVA 30A #10
MUST COMPLY WITH APPLICABLE PORTIONS 575 7.4 8.0 8.0 KVA 30A #10
OF THE NATIONAL ELECTRICAL CODE AND/OR Power Sheet for the XRC
LOCAL ELECTRICAL CODES. 240 26.5 30.0 8.0 KVA 30A #10 ,
UP130 | 480 13.2 15.0 8.0 KVA 30A #10 Japanese Ind. Standard (JIS)
575 11.0 12.0 8.0 KVA 30A #10
BECAUSE MOTOMAN INC. COMPANY IS CONSTANTLY IMPROVING PRODUCTS,
MOTOMAN RESERVES THE RIGHT TO CHANGE DESIGN AND/OR SPECIFICATIONS WITHOUT NOTICE. * BASED ON NEC 75C COPPER CONDUCTORS




401

402

403

404

405

406

407

408

409

410

41

412

413

414

415

416

417

418

419

420

+24 VDC

()

421

B1-1
L

FU414
414 414A

JANCD—XIUO1
INPUTS
XRC DEDICATED

+24 VDC

< CNO5-2
CNO5-1

|

<{ CNO5—-4

¢ CN0O5-3 b

< CNO5-6
CNO5-5

|

< CNO5-10
CNO5—9

|

CPS—150F

<{ CNO4-1

{ CNO4-2

XIUO1
CN26-2

[::::AAAA{S)Cstfw

CN26-5

NOTES:

MDL 1.0 AMP

CN26-6

CN26—-7

+24v0c ouT (V)

CN26-8

ovoc out ()

POWER SUPPLY (OPTIONAL)

ZSXREMOVE CN26—7/9 JUMPER WHEN USING EXTERNAL POWER SUPPLY.

ZCEXREMOVE CN26-8/10 JUMPER WHEN USING EXTERNAL POWER SUPPLY.

ZSXFOR REMOTE POWER ON, REMOVE JUMPER AND REPLACE WITH CONTACT WIRING.

CN26-9

fo CN26-10

B1-2

415

421

0 vDC

415

+24 VDC

EXESP
EXTERNAL E—STOP

EXHOLD
EXTERNAL
HOLD

SAFETY GATE PLUG

EXSVON
EXTERNAL
SERVO ON

POFF
CONTROL POWER

ON /OFF

PCOM

EXOT
EXTERNAL
OVERTRAVEL

+24 VDC
ouT

0 VvbDC
ouT

+24 VDC
EXT. IN

0 VvDC
EXT. IN

+24 VDC
USER

0 VDC
USER

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

+24 VDC
420
414

JANCD—XIUO1
RAPID INPUTS
XRC DEDICATED
CNO6-2,4 >

0 vDC
CN06—6,8 >
0 vDC
CNOB—1 >
CNOB-3 >
CNDB-5 >

0 vDC
420
415

0 vDC
0 vDC
DIN 1
DIN 2
DIN 3
DIN 4

(RESERVED FOR
FUTURE USE)

TREGASKIS
SHOCK SENSOR_

SHOCK SENSOR

JZNC—XIUD1 W WIRE_FEEDER
3 B 31 FU2 254 | G 21
} CN25-D3 <44444T{Z}444§\\~Q 1 > <
! ‘ M3-2 ! OF 1
| CN25-C3 | | Y %
| ‘ 133 | i 4
| CN26—4{ 1 1

| | | 1 )
L ___ L i L____

501

XRC Dedicated Input




501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

+24 voc JANCD—-XEW01-2
440) ANALOG OUTPUT CARD

414

521

XRC OPTIONAL

| owor2 p——

]

N

y

CNO3-3

CN03—-4

CNO3-5

CNO3-6

CNO3-7

CN03-13

CNO3-14

CN03-26

CN03-27

CN03-23

CN03—-25

CN03-29

>,

CN03-30 >

CN02-2

CNO2—-4

oy

0 vbC
437

415

521

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

+24 VDC
520

414

601

JANCD—XEWO1-2

0 VDC

ANALOG OUTPUT CARD {520

XRC OPTIONAL

%1?N03—15

_— JCN03—16

— K CNO3-17
—— < CN03-18
—— < ONO3-19
—— K CNO3-20
—— K CND3-21
—— <K CNO3-22
—— K CND3-31
——<< CN03-32
—— < CNO3-33
—— < CNO3-34
—— < CNo3-9

—— < CNO3-10

601

XRC Common Wiring, Sheet 1

415

NC

NC

NC

NC

NC

NC

NC



601

602

603

604

605

606

607

608

609

610

611

612

613

614

615

616

617

618

619

620

+24 VDC
(540)
414

621

JANCD—XIUO1
XRC 1/0
JANCD—XI002
INPUTS
CN12

2010
CN12-B1

201

CN12—-A1 >>—<

2012

CN12-B2 >>——<

2013

CN12-A2 D>>—<

2014

CN12-B3 >p—<

2015

CN12-A3 >>—

2016

CN12-B4 > >—<

2017

CN12-A4 D>>—<

2020

CN12-B5 >>—

2021

CN12-A5 >>—

2022

CN12-B6 > )—=<

2023

CN12-A6 > p—<

CN12-B7,A7 >>—<

CN12-B16,A16) >——<

CN12-B17,A17> >—<

CN12-B18,A18> >—<

CN12-B19,A19> >—

5

@
N

5

>
N

§

@
(@]

i

>
[&]

5

@
~

§

(o) (o] w o >

be &

i

B18,A18

B19,A19

AL LLELELELELL LS

d

0 vbDC

537

621

415

EXTERNAL START

NC

MASTER JOB CALL

ALARM /ERROR
RESET

REMOTE SELECT

PLAY MODE

TEACH MODE

FAN STOP ALARM

CUBE 1 PROHIBIT

CUBE 2 PROHIBIT

WORK PROHIBIT

WORK RESPONSE

ovbeC

ovbeC

ovbeC

24VDC

24VDC

621

622

623

624

625

626

627

628

629

630

631

632

633

634

635

636

637

638

639

640

+24 VDC
620
414

701

JANCD—XIUOT
XRC 1/0
JANCD—XI002
OUTPUTS
CON12

3010
<{ CN12-B8

-

D A

3011
——< < CN12-A8

3012
<< CN12-B9

3013
>—— < CN12-A9

B10 3014
—>>—<< cN12-B10

A10 3015
—>>—<< cN12-A10

D—>p—<< cN12-B11

Al 3017
D—>p——<< CN12-A1

B12 3020
—>>—<< eN12-B12

A12 3021
O—p——<K cN12-A12

B13 3022
D—>p—<< oN12-B13

]
]
]
]
1
]
]
]
]
]
]
]
]
]
1
]
! B11 3016
]
]
]
]
]
]
]
]
]
]
]
]
]
]

A13 3023

L% >—<{ CN12-A13

NOTE: NPN SINKING OUTPUTS 50mA MAX.

0 vDC

620
415

701

OPERATING

SERVO ON

TOP MASTER JOB

ALARM /ERROR
OCCURRENCE

BATTERY ALARM

REMOTE MODE
SELECTED

PLAY MODE
SELECTED

TEACH MODE
SELECTED

IN CUBE 1

IN CUBE 2

CUBE 8

SEQUENCE
EXECUTING

XRC Common Wiring, Sheet 2




701

702

703

704

705

706

707

708

709

710

711

712

713

714

715

716

717

718

719

720

+24 VDC
640

414

721

JANCD—XIUO1
XRC 1/0

JANCD—XI002

INPUTS
CN13

N13-B1

2025 N
CN13-A1

2026 N
CN13-B2

2027 N
CN13—A2

2030 N
CN13-B3

2031 N
CN13—A3

CN13-B4

2033 N
CN13—A4

2034 N
CN13-B5

2035 N
CN13—-A5

2036 N
CN13-B6

2037 N
CN13—-A6

. 2024 >l [

2032 S !

CN13-B7,A7 >>—<
CN13-B16,A16 > >—<
CN13-B17,A17 > >—

CN13-B18,A18 > >—

CN13-B19,A19)> >—<

us)
N

d

>
S

g

us)
(&)

d

>
w

i

@
g

d

>
~

be &s b &

>
o

L

4

@
=
~
>
=
~

i

B18,A18

B19,A18

AL LR R LR

d

0 VDC

637
415

721

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

ovDC

ovDC

ovbeC

24VDC

24VDC

721

722

723

724

725

726

727

728

729

730

731

732

733

734

735

736

737

738

739

740

+24 VDC
720

414

801

JANCD—XIUOT
XRC 1/0

JANCD—XI002 O.¥PC
OUTPUTS 720

o CN13 415
B8
r ¢ 3024 N
! . CN13-B8
! A8 3025
]
| D= oNi3-ns NC
]
]
B9
| (302 "
! O——K oNi3-8o
]
| A9
| ¢ 3027 N
i 0 e SO
B0 3030
| O—r—K enizsio NC
|
| Mo 3031
O onizoano Ne
! BI1 2052
I
| O——K onisogn NC
]
]
ATl
| D——k 393 N
! ONT3—A11
]
| B12 3034
]
i O——< oNi3opi2 NC
LAT2 1035
| O—=r— onizoarz Ne
:
| 813 3036
v 0= onizsers Ne
! M3 3037
L@ > < eNT3-AT3 NC

NOTE: NPN SINKING OUTPUTS 50mA MAX. 801

XRC Common Wiring, Sheet 3




801

802

803

804

805

806

807

808

809

810

811

812

813

814

815

816

817

818

819

820

+24 VDC
740
414

821

JANCD—XIUO1

XRC 1/0
JANCD—-XI002
INPUTS
CN10

2041

2042

2043

2044

2045

2046

2047

2040 B!
CN10-B1 > O

CN10-A1 >>—<
CN10-B2 >>—<
CN10-A2 >>—<
CN10-B3 > >—<
CN10-A3 >>—<
CN10-B4 > >—<
CN10-A4 >>—<
CN10-B7,A7 >>—<
CN10-B16,A165 >—<
CN10-B17,A175 >—<<—()

CN10-B18,A18) >—<

CN10-B19,A195>—<<—()

Al

«® |

B2

O

A2

SO

B3

O

A3

«—®

B4

—O®

A4

«—O® |

B7, A7 |

B16,A16

O !

B17,A17

B18,A18 !

—O®

B19,A19 |

0 VvDC

737

415

NC

NC

NC

NC

NC

NC

NC

NC

ovDC

ovDC

ovbeC

24\VDC

24\VDC

821

821

822

823

824

825

826

827

828

829

830

831

832

833

834

835

836

837

838

839

840

+24 VDC
820
414

901

NOTE: RELAY OUTPUT 0.5 AMP RESISTIVE MAX

JANCD-XIUO1
XRC 1/0

JANCD-XI002 0 vbe
OUTPUTS @@@

L CN10 415
B8
O—> { CN10-B8

|

! 3040 NC

A8
O—>p—<< cN1o-r8

B9
| O—>—<< CN10-B9
|
3041 NC
A9

. D—>p—=<< cN10-A9

B10
. O—p—<< cNo-Bl0
|
3042 NC
A10

1 O—>p—<< cN10-Al0

B11
L —>p—<< CN10-B1

3043 NC
A1

| O—>p——<X cN10-Alt

B12
L (D—>—<K eN10-B12
3044 NC
A12

1 (O—>>—<K< cN10-A12

| B17,A17
L —>p—<< cN10-B13

3045 NC
| B18,A18

b D—>p—<K cN10-A13

I B4

L D—>p—<< coN10-B14

! 3046 NG
A4

O—>p—<< CcN10-A14

| BI5
@—>—<< CN10-B15

| 3047 NC

I Al5

%m< CN10-A15

901

XRC Common Wiring, Sheet 4




901

902

903

904

905

906

907

908

909

910

911

912

913

914

915

916

917

918

919

920

JANCD—XIUO1
XRC 1,/0

+24 VOC - JANCD—-XI002

840
414

921

INPUTS
CN11

2050

CN11-B1 >

2051

2052

2053

2054

2055

2056

2057

CN11-A1 >>—<

CN11-B2 >>—<

CN11-A2 >>—<

CN11-B3 >>—<

CN11-A3 >>—<

CN11-B4 >>—<

CN11-A4 >>—<

CN11-B7,A7 So—<

CN11-B16,A16) >—<

CNT1=B17,A1 75 >—<

CN11-B18,A18> >—<

CN11-B19,A195>—< <)

B1

Al

B2

A2

B3

A3

B4

A4

B7,A7 |

B16,A16 |

0 |

B17,A17 |

—O

B18,A18 :

B19,A19 |

837
415

921

NC

NC

NC

NC

NC

NC

NC

NC

ovbe

ovDC

ovDC

24VDC

24VDC

921

922

923

924

925

926

927

928

9329

930

931

932

933

934

935

936

937

938

939

940

+24 VDC
920
414

JANCD—XIUO1
XRC 1/0

JANCD—XI002 0 VoC
QUTPUTS 920

- CN11 415
B8
O—> < CN11-B8

|

! 3050 NC
A8

O—>>—<< cN11-18

B9
| O—=>p—< onti-89
|
3051 NC
A9

L D<K oNti-h9

B10
1 O—>p—<< coNi1-B10
|
3052 NC
A10

1 D—>p—<< oN11-A10

B11
Q=< onti-B
3053 NC
AN

I D—>p—=<< cnri-an

B12
L D<K ont1-B12
3054 NC
A12

1 D—p—<< oNt1-A12

| B13
I (D—>p—<< oN1-B13

3055 NC
I AI3

L (D—>p—<K ceN11-A13

B4

L D<K oNti-gi4

| 3056 NC
Al4

O—>—<< CN11-A14

| BI5
Or—>—<< cN11-B15
| 3057 NC
I A15
D—>p—<< cN11-A15
NOTE: RELAY OUTPUT 0.5 AMP RESISTIVE MAX (=)

XRC Common Wiring, Sheet 5




501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

+24 voc JANCD-XEWO1-2
440) ANALOG OUTPUT CARD

414

521

XRC OPTIONAL

ooz p——

]

N

y

CNO3-3

CN03—-4

CNO3-5

CNO3-6

CNO3-7

CN03-13

CNO3-14

CN03-26

CN03-27

CN03-23

CN03—-25

CN03-29

>,

CN03-30 >

CN02-2

CNO2—-4

oy

0 vbC
437

415

521

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

+24 VDC
520

414

601

JANCD—XEWO1-2

0 VDC

ANALOG OUTPUT CARD (520

XRC OPTIONAL

CNQ03—-15

_— JCN03—16

— K CNO3-17
—— < CN03-18
—— < ONO3-19
—— K CNO3-20
—— K CND3-21
—— <K ©NO3-22
—— < CND3-31
——<< CNO3-32
—— K CNO3-33
—— < CcNO3-34
— < CNo3-9

——< CNO3-10

601

XRC General Purpose
Wiring, Sheet 1

415

NC

NC

NC

NC

NC

NC

NC



601

602

603

604

605

606

607

608

609

610

611

612

613

614

615

616

617

618

619

620

+24 VDC
540
414

621

JANCD—-XIUO1

XRC 1,/0
JANCD—XI002
INPUTS
CN12

2011

2012

2013

2014

2015

2016

2017

2020

2021

2022

2023

CN12-A1 >>—<

CN12-B2 >>—<

CN12-A2 >>—<

CN12-B3 >>—<

CN12-A3 >>—<

CN12-B4 >>—<

CN12-A4 >>—<

CN12-B5 >>—<

CN12-A5 >>—<

CN12-B6 »>—=<

CN12-A6 >>—<

CN12-B7,A7 yo—

CN12-B16,A165 >—<

CN12-B17,A17> >—<

CN12-B18,A18> >—<

2010 B1 _‘
CN12-B1 D Gt

Al

—O

B2

O

B16,A16

O

B17,A17

Sty

B18,A18

O

B19,A19

CN12-B19,A19>>—<<—D J

0 vDC

537

621

415

EXTERNAL START

NC

MASTER JOB CALL

ALARM /ERROR
RESET

REMOTE SELECT

PLAY MODE

TEACH MODE

FAN STOP ALARM

CUBE 1 PROHIBIT

CUBE 2 PROHIBIT

WORK PROHIBIT

NC

ovDC

ovDC

ovbC

24VDC

24VDC

621

622

623

624

625

626

627

628

629

630

631

632

633

634

635

636

637

638

639

640

+24 VDC
620
414

701

NOTE: NPN SINKING OQUTPUTS 50mA MAX.

JANCD—XIUOT
XRC 1,/0

JANCD-XIQ02 0. VB¢
QUTPUTS 620

. CN12

B8 3010
r% { CN12-B8

A8 3011

D—>p—<< CN12-A8

B9 3012
O—p—<< coN12-B9

A9 3013
D—>p—<< CN12-A9

B10 3014
O—>p—<K cN12-B10

A10 3015
D—>p—<< cN12-A10

B 3016
Or—>p—<< oN12-B11

Al 3017
D—>p—<< eN12-AT1

B12 3020
O—>p—<K cN12-B12

Al2 3021
D—>p—<< CN12-A12

B13 3022
O—p—=K cN12-B13

A13 3023

L%H< CN12-A13

415

OPERATING

SERVO ON

TOP MASTER JOB

ALARM/ERROR
OCCURENCE

BATTERY ALARM

REMOTE MODE
SELECTED

PLAY MODE
SELECTED

TEACH MODE
SELECTED

IN CUBE 1

IN CUBE 2

CUBE 8

SEQUENCE
EXECUTING

701

XRC General Purpose
Wiring, Sheet 2




701

702

703

704

705

706

707

708

709

710

Al

712

713

714

715

716

717

718

719

720

+24 VDC
640

414

721

JANCD-XIUO1

XRC 1,/0

JANCD—XI002

INPUTS
CN13

2025
CN13—A1

2026
CN13-B2 >

2027
CN13-A2 >

2030
CN13-B3 >

2031
CN13-A3 >

2032
CN13-B4 >

2033
CN13-A4 >

2034
CN13-B5 >

2035
CN13-A5 >

2036
CN13-B6 >

2037

CN13-A6 >

CN13-B7,A7 >

CN13-B16,A16)

CN13-B17,A17>

CN13-B18,A18>

—

—

—

—

2024 B! _‘
CN13-B1 > Gty

Al

O

B2

Sty

A2

SmtY

B16,A16

O

B17,A17

0O

B18,A18

Sty

B19,A19

CN13-B19,A19> >—< %J

0 VDC
637

415

CUBE 3 PROHIBIT

CUBE 4 PROHIBIT

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

ovbC

ovbC

ovDC

24VDC

24VDC

721

721

722

723

724

725

726

727

728

729

730

731

732

733

734

735

736

737

738

739

740

+24 VDC
720

414

801

NOTE: NPN SINKING OUTPUTS 50mA MAX.

JANCD—XIUOT
XRC 1/0

JANCD-XI002 0. ¥BC

QUTPUTS 720

CN13 415

r B8 3024
O—> < CN13-B8

AB 3025
O—>p—<< cN13-A8

89 3026
O—>p—<< cN13-B9

A9 3027
D—>p—<< CN13-A9

B10 3030
D—>p——<K cN13-B10

A10 3031
O—>p—<< cN13-A10

B11 3032
O—p>—<< cNi3-B11

Al 3033
Dr—p—<< CN13-A11
B12 3034

O—>—=<< cN13-B12

A12 3035
Or—p—<< cN13-A12

B13 3036
O—>p—<< cN13-B13

A13 3037

L%H< CN13-A13

801

IN CUBE 3

IN CUBE 4

WORK INSTRUCTION

NC

NC

NC

NC

NC

NC

NC

NC

NC

XRC General Purpose
Wiring, Sheet 3




801

802

803

804

805

806

807

808

809

810

811

812

813

814

815

816

817

818

819

820

+24 VDC
740
414

821

JANCD—XIUO1

XRC 1/0
JANCD—XI002
INPUTS
CN10

2040
CN10-B1 >

2041

2042

2043

2044

2045

2046

2047

CN10-A1 >>—<

CN10-B2 > >—<

CN10-A2 >>—<

CN10-B3 >>—<

CN10-A3 > >—<

CN10-B4 >>—<

CN10-A4  >>—<

CN10-B7,A7 >>—<

CN10-B16,A16> >—<

CN10-B17,A175>—<

CN10-B18,A185 >—<

CN10-B19,A19> >—<<—(Y)

B16,A16 |

QO !
B17,A17 |

O |

B18,A18 :

B19.A19 |

0 VvDC

737

821

415

INOO1

INOO2

INOO3

INOO4

INOO5

INOO6

INOO7

INOO8

ovDC

ovbC

ovDC

24VDC

24VDC

821

822

823

824

825

826

827

828

829

830

831

832

833

834

835

836

837

838

839

840

+24 VDC
820

414

901

NOTE: RELAY OUTPUT 0.5 AMP RESISTIVE MAX

JANCD—XIUO
XRC 1/0

JANCD-XI002 ~ ©.VBC

OUTPUTS 820

CN10 415

= < CN10-B8

! 3040

@—>>—<< CN10-A8

O—p—=K cN10-B9

3041

1 O—>p—=<< oN10-A9

. @—>—<K cN10-B1D

3042

| (ZH>—<< CN10-A10

L (D——<< cN10-B1

3043

| —
L O—>p—=<< cN10-Alt

| D—>>—<K CcN10-B12

3044

| (2)%>—<< CN10-A12

L D—>>—<< cN10-B13

3045

b D—>p—=<< coN10-A13

L D—>>—<K cN10-Bi4

3046

O—p—<K CN10-A14

O—>>—<< cN10-B15

| 3047

O—p——<K cN10-A15

901

ouT 001

OUT 002

ouUT 003

OUT 004

OUT 005

OUT 006

OuUT 007

OouUT 008

XRC General Purpose
Wiring, Sheet 4




901

902

903

904

905

906

907

908

909

910

911

912

913

914

915

916

917

918

919

920

+24 VDC
840
414

921

JANCD—XIUO
XRC 1/0
JANCD—-XI002
INPUTS
CN11

2050
CN11-B1 >

2051

2052

2053

2054

2055

2056

2057

CN11-A1 >>—<

CN11-B2 >>——<

CN11-A2 >>—<

CN11-B3  >>—<

CN11-A3 >>—<

CN11-B4 >>—<

CN11-A4 >>—<

CN11-B7,A7 >>—<

CN11-B16,A165»—<<—(D)

CN11-B17,A175 >

CN11-B18,A18> >—<

CN11-B19,A19>>—<<—()

B16,A16 |

B17,A17 |

O

B18,A18 :

G

B19.A19 |

0 VvDC

837

921

415

INOO9

INO10

INOT1

INO12

INO13

INO14

INO15

INO16

ovDC

ovbe

ovbe

24VDC

24VDC

921

922

923

924

925

926

927

928

939

930

931

932

933

934

935

936

937

938

939

940

+24 VDC
920
414

NOTE: RELAY OUTPUT 0.5 AMP RESISTIVE MAX

JANCD—XIUOT
XRC 1/0

JANCD—XI002  ©.VBC
OUTPUTS 920

- CNI11
B8
= < CN11-B8

|

! 3050
A8

O—>—<< CN11-A8

B9
! O—>p—<< cNi1-B9
|
3051
A9

L O—>p—<< oN11-Ag

B10
L O—>—<< cN1-B10
|
3052
A10

| (ZH>—<< CN11-A10

I O—>>—<< oN11-B11

3053

| —
I O—>p—=<< CN11-ATT

B12
| (D—>p—<< oN11-BI12
3054
A2

| (2 F—> >——<< CN11-A12

| B13

L D—>—<< cN11-B13
3055

I A3

b (D—>—<K< CNT1-A13

I B4

b D—>>—<< oNt1-Bi4
3056

P

O—p—<K CN11-A14

| B15
O—>—<< cN11-BI5

| 3057

I A15

O—p—<K cN11-A15

415

OUT 009

OouUT 010

ouT o1

OuUT 012

ouT 013

ouT 014

OUT 015

OUT 016

&)

XRC General Purpose
Wiring, Sheet 5




501

502

503

504

505

506

507

508

509

510

51

512

513

514

515

516

517

518

519

520

+24 voc JANCD—XEWO1-1
ANALOG INPUTS
XRC DEDICATED

440

414

521

————1
2300 :‘ 4‘:%

CNO3—3 |>

CNO3-4 >»—

2301

CNO3-5 D>

CNO3-13 >

2302

CNO3-14 >>—

CNO3-6 >>——

2303

CNO3-7 S>—

CNO3-26 >>——r

2304

CNO3-27 Yor—r

CNO3-23 Y>——

2305

CNO3-25 S>——

CNO3-29 >>—r

CNO3-30 >

)

CNO2-2

3305

CNO2-4

437

521

415

GAS OUT

WIRE OUT

ARC FAILURE

ARC ACKNOWLEDGE

WIRE STICK

CUP STICK

+24VDC

ovDC

+24VDC

SEARCH

ovbC

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

+24 VDC
520

414

601

JANCD—XEWO1-1 0 VBC
ANALOG OUTPUTS  (520)

XRC DEDICATED
1CN03—15 415
3301 ARCON
- I CNO3-16
- 1CN03—17
3302 INCH FORWARD
- I CNO3-18
- 1CN03—19
3303 INCH REVERSE
- I CNO3-20
- 1CN03—21
3304 GAS PURGE
- I CNO3-22
{ CNO3-31
ANALOG OUT
CH 0
— K CNO3-32
— & CNO3-33
ANALOG OUT
CH 1
— & cNO3-34
— & CNO3-9
ANALOG OUT
CH 2
< CNO3-10
601

XRC Basic Arc Welding
Wiring, Sheet 1




JANCD—-XIUO1 JANCD—XIUO1

s24 e |, RO /0 0 vbC +24 VDC XRC 1/0 0 VDC
JANCD—-XI002 JANCD—-XI002
601 540 INPUTS 537 621 620 QUTPUTS 620
414 CN12 N 415 414 N CN12 415
2010 1 [ 81_‘ I_B8 1 [ 3010
602 aalg SO : EXTERNAL START 622 | O—=—< oirss OPERATING
603 201 >>—<e<A§1> : NC 623 | &%%>—<< oom SERVO ON
CN12-A1 | | ON12-A8
| I
B2 | | B9
604 CN2121—ZBZ >—«—O | MASTER JOB CALL 624 ! O—r—X CNE;?_ZBQ TOP MASTER JOB
X i
| | A9
2013 ALARM,/ERROR | 3013 ALARM/ERROR
805 onizonz 0O i RESET 625 i O—r—< oNiz-he OCCURRENCE
B3 | i BIO
606 004 L K (D) REMOTE SELECT 626 D——<L it BATTERY ALARM
CN12-B3 | | ON12-B10
| I
| I
2015 A | w0 3015 REMOTE MODE
607 Ntz O : PLAY MODE 627 Q=X cniz-ato SELECTED
2016 pa ! ! g\ 3016 PLAY MODE
I
608 oniz-84 20O i TEACH MODE 628 | D= oniz-sin SELECTED
! |
2017 A | oy 3017 TEACH MODE
609 ontz-ae O ! FAN STOP ALARM 629 | O ontz-ann SELECTED
| I
2020 o | | o 3020
I
610 oNizegs <O i CUBE 1 PROHIBIT 630 i O—>r—=<< ni2s12 IN CUBE 1
2021 AS A2 3021
611 oNizeps 2—<—O | CUBE 2 PROHIBIT 631 | O—0—K cnioiniz IN CUBE 2
! |
2022 8 | | e 3022
612 oNioegs <O : WORK PROHIBIT 632 ! O—>r—=<< i2s13 CUBE 8
2023 p ! P23 3023 SEQUENCE
I
613 ontz—ne 2O | WORK- RESPONSE 633 L%f ’I< CN12-A13 EXECUTING
! __
B7,A7 |
614 CN12-B7,A7 >>—<¢—() | ovDC 634
|
Bi6.A16 |
615 CN12-B16,A16 > >—¢—) | ovbe 635
B17,A17 |
616 CN12-B17,A17 > >—< <) | ovDC 636
I
I
m&ma|
617 CN12-B18,A18 3 >— 24VDC 637
SR
B19,A19 ! NOTE: NPN SINKING OUTPUTS 50mA MAX. 701
I
618 CN12-B19,A19 5 >— 46— 24VDC 638
N XRC Basic Arc Welding
o o3 Wiring, Sheet 2
)

620 621 621 640 701



JANCD—-XIUO1 JANCD—XIUO1

v24we |, \RC /0 0 VDC +24 VDC XRC 1/0 0 WDC
JANCD-XI002 JANCD-XI002
701 640 INPUTS 637 721 720 OUTPUTS 720
414 CN13 B 415 414 B CN13 415
B1_‘ rss
2024 3024
702 aniz-s O Ne 722 | O oisoe GAS SHORTAGE
203 2025 A NG 723 : (AZBH>—<< 3025 WIRE SHORTAGE
onizar O | | CN13-A8
| I
B2 | B9
204 2026 | WEAVING PROHIBIT 724 | D<K 2028 WRE STICKING
oz O ! , CN13-B9
| I
A2 | wo
705 2027 5 e ! SENSING PROHIBIT 725 L D<K o ARC SHORTAGE
CN13-A2 i i CN13-A9
2030 B3 B0 3030 SEARCH
708 onsss O | NC 726 | ©—=>¢— oviseno INSTRUCTION
! I
A3 | | A10
2031 3031
707 onizas QO : NC 727 L O onizoato NG
2032 Be A 3032
I
708 oNisgs <O | NC 728 | O—>—=<< enizogi1 NC
| I
A ! LAN
2033 3033
709 ontzae <O ! Ne 729 ! D=0 cntznn NC
| I
B5 | o
710 2034 N e ! NC 730 ) e Y s NC
CN13-B5 i i CN13-B12
I
2035 AS i 3035
7 oNi3-ns O | Ne 731 | O—=r—< cnizoar Ne
! |
2036 8 | | e 3036
712 oniz-gs O : NC 732 D O vz NC
2037 pu ! ! N 3037
I
713 ontane O | NG 733 L%ﬁ< CNT3=A13 Ne
! -
B7,A7 !
714 CN13-B7,A7 >>—<<—O | ovDe 734
I
BIGAIS |
715 CN13-B16,A165>——< 46— ! ovDe 735
B17,A17 |
716 CN13-B17,A17 3>—<6—(9) | ovbe 736
I
I
B18,A18
717 CN13-B18,A18 5 >—<—(Y) ! 24VDC 737
I
B19,A19 ! NOTE: NPN SINKING OUTPUTS 50mA MAX. 801
718 CN13-B19,A19—<6—(D) | 24VDC 738
XRC Basic Arc Welding
719 739 .
Wiring, Sheet 3

720 721 721 740 801



801

802

803

804

805

806

807

808

809

810

811

812

813

814

815

816

817

818

819

820

JANCD—XIUO1

XRC 1/0
+24 VOC - jANCD—XI002
740 INPUTS
414 CN10

2041
CN10-A1 P

2042 N
CN10-B2

2043 N
CN10—A2

2044 N
CN10-B3

2045 N
CN10—A3

2046 N
CN10-B4

2047 N
CN10-A4

CN10-B7,A7 >

CN10-B16,A16>

CN10-B17,A17>

CN10-B18,A18)>

821

2040 l [
CN10-B1 2

—

—

—

—

g;z g;:J

us)
N

d

>
N

g

us)
(&)

d

>
w

i

@
g

i

L

B19,A19

of o SR of of & or & v o &r o o

g

CN10-B19,A19> >—<

0 VDC

737

821

415

INOO1

INOO2

IN003

INOO4

INO0S

INOOB

INOQ7

INOO8

ovDC

ovbe

ovDC

24VDC

24VDC

821

822

823

824

825

826

827

828

829

830

831

832

833

834

835

836

837

838

839

840

+24 VDC
820

414

901

NOTE: RELAY OUTPUT 0.5 AMP RESISTIVE MAX

JANCD—XIUOT
XRC 1/0

JANCD-XI002 @.¥PC

OUTPUTS 820

OUT 001

OUT 002

OUT 003

OUT 004

OUT 005

OUT 006

OUT 007

OUT 008

o CN10 415
[ 88
O { CN10-B8B
! 3040
Y-
| O—>>—< CN10-A8
]
]
B9
! O—>p—<<  cN10-B9
| 3041
. A9
i O—>p—< CN10-A9
]
| B0
! @—>p>—<< CcN10-B10
| 3042
| A10
i O—>>—<< CoN10-A10
LB
| O—>>—<< oNto-BH1
: 3043
Al
! O—>r—<< CN1D-Att
! B12
i O—>>—<< cNto-B12
! 3044
A12
! O—>r—<< CN10-A12
]
| B13
L D—>>—<< cN10-B13
! 3045
| A3
| D—>p—<< cN10-A13
I
| B14
. @—>>—<< cN10-B14
]
| 3046
| Al4
i @—>—<< CcN10-A14
]
| BIS
| @—>p—<< CN10-B15
]
i 3047
A15
L D—>p—<K CN10-AT15

901

XRC Basic Arc Welding
Wiring, Sheet 4




901

902

903

904

905

906

907

908

909

910

911

912

913

914

915

916

917

918

919

920

JANCD—XIUO1

XRC 1/0

+24 VOC - jANCD—XI002

840 INPUTS
414 CN11

2051
CN11-A1 P

2052
CN11-B2 2,

2053 N
CN11-A2

2054 N
CN11-B3

2055 N
CN11-A3

2056 N
CN11-B4

2057 N
CN11-A4

CN11-B7,A7 >

CN11-B16,A16 >

CN11-B17,A17 >

CN11-B18,A18 >

921

2050 l [
CN11-B1 2

—

—

—

—

gz gll

@
N

g

>
N

g

uv]
[&Y]

$

>
w

L

@
g

L

L

B19,A19

oF o G1 ST Gt o o & b G o on

g

CN11-B19,A19 > >—

0 VvDC

837

921

415

INOO9

INO10

INO11

INO12

INO13

INO14

INO15

INO16

ovDC

ovbC

ovDC

24VDC

24VDC

921

922

923

924

925

926

927

928

929

930

931

932

933

934

935

936

937

938

939

940

+24 VDC
920

414

NOTE: RELAY OUTPUT 0.5 AMP RESISTIVE MAX

JANCD—XIUO1
XRC 1/0

JANCD—XI0Q2 O.¥P¢
QUTPUTS 920

B CNI11

[ 88

O {  CN11-B8

! 3050

Y

| O—>>—<< oN11-A8

]

]
B9

! D—p—=<< CN11-B9

| 3051

L A9

i OD—>>—<< CN11-A9

]

LB10

! D—p—=<< CoN11-B10

| 3052

| A1D

L O—p—<< oN11-AT0

. BN

| O—>>—<< oN1-B1

| 3053
A1

! O—p—<<  oN-At

! B12

i OD—>>—<< coN11-Bi2

! 3054
A2

! D—>p—<K CNTI-A12

]

| B13

L (D—>>—<< oN1-BI3

! 3055

A3

| Dr—>p—<< oN11-m13

I

| B14

 OD——<< oNi-Bi4

]

| 3056

| Al4

i D—>p—<< oN11-A14

]

i BI5

| O—>»—<< CN11-B15

]

i 3057
A15

i D—>p—<K CN11-A15

415

OUT 009

OouT 010

ouT o1

OuUT 012

OuUT 013

OuUT 014

OouUT 015

OUT 016

&)

XRC Basic Arc Welding
Wiring, Sheet 5




501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

+24 voc JANCD-XEWO1-2
440) ANALOG OUTPUT CARD

414

521

XRC OPTIONAL

ooz p——

]

N

y

CNO3-3

CN03—-4

CNO3-5

CNO3-6

CNO3-7

CN03-13

CNO3-14

CN03-26

CN03-27

CN03-23

CN03—-25

CN03-29

>,

CN03-30 >

CN02-2

CNO2—-4

oy

0 vbC
437

415

521

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

+24 VDC
520

414

601

JANCD—XEWO1-2

0 VDC

ANALOG OUTPUT CARD (520

XRC OPTIONAL

CNQ03—-15

_— JCN03—16

— K CNO3-17
—— < CN03-18
—— < ONO3-19
—— K CNO3-20
—— K CND3-21
—— <K ©NO3-22
—— < CND3-31
——<< CNO3-32
—— K CNO3-33
—— < CcNO3-34
— < CNo3-9

——< CNO3-10

601

XRC Basic Handling
Wiring, Sheet 1

415

NC

NC

NC

NC

NC

NC

NC



601

602

603

604

605

606

607

608

609

610

611

612

613

614

615

616

617

618

619

620

JANCD=XIUO1
XRC 1/0

+24 VDC JANCD-XI002

(540)
414

621

INPUTS
CN12

201

2012

2013

2014

2015

2016

2017

2020

2021

2022

2023

2010
CN12-B1 >

CN12-A1  >>—<
CN12-B2 >>—<
CN12-A2 >>—<
CN12-B3 >>—<
CN12-A3 >>—<
CN12-B4 >>—<
CN12-A4  >>—<
CN12-B5  >>—<
CN12-A5 >>—<
CN12-B6  >>—<
CN12-A8  >>—<
CN12-B7,A7 >>—<
CN12-B16,A16 % >—<
CN12-B17,A17 5>

CN12-B18,A18> >—<

CN12-B19,A19> >—<

gz gj

@
N

5

>
N

5

@
(@]

3

>
[&]

5

@
~

5

o (o] w o S

by &

i

B18,A18

B19,A19

AL LLELERLEELLELE

-

0 VDC

415

EXTERNAL START

NC

MASTER JOB CALL

ALARM /ERROR
RESET

REMOTE SELECT

PLAY MODE

TEACH MODE

FAN STOP ALARM

CUBE 1 PROHIBIT

CUBE 2 PROHIBIT

NC

NC

Qvbe

ovbeC

ovbeC

24VDC

24VDC

621

622

623

624

625

626

627

628

629

630

631

632

633

634

635

636

637

638

639

640

+24 VDC
620

414

701

NOTE: NPN SINKING OUTPUTS 50mA MAX.

JANCD—XIUO1
XRC 1/0 0 VDC
JANCD-XI002
OUTPUTS 620
CN12 415
FBB 3010
L O— { CN12-B8 OPERATING
]
| A8 3011
i D—>p—<< CN12-A8 SERVO ON
]
B9 3012
| @—>——<<  cN12-B9 TOP MASTER JOB
]
]
| A9 3013
. ™ ALARM/ERROR
i O—>p—< cN12- OCCURRENCE
| BIO 3014
| O—>p—<< cN12-B10 BATTERY ALARM
l
A10 3015
) S L ST ooe
1
! B 3016
i D—>p—<K  cN12-B11 Y MODE
]
]
ATl 3017
TEACH MODE
O—>r—<< cN12-AN
! SELECTED
]
| B12 3020
L O—p—<K oN12-B12 IN' CUBE 1
: A12 3021
| O—>r—<K CoN12-A12 IN CUBE 2
]
I
| B13 3022
i O—>p—<XK cN12-B13 CUBE 8
]
! A13 3023
Exnia scauece

701

XRC Basic Handling
Wiring, Sheet 2




JANCD—XIUO1 JANCD—XIUO1

XRC 1/0 XRC 1/0
+24 VDG JANCD—XI002 0_voe +24 VDC JANCD-XI002 ~ 0 _¥o¢
701 (640) INPUTS 637 721 720 OUTPUTS (720)
M4 CN13 o 415 M4 - CN13 415
2024 B1 B8 3024
702 CN13-B1 > —O NC 722 O—> { CN13-B8 NC
|
|
| |
2025 Al A8 3025
703 CN13-A1 >>—<—) NC 723 L O CN13-48 NC
|
|
|
2026 B2 B9 3026
704 CN13-B2  Y)>——< (V) SHOCK SENSOR 724 . (D—>—<< cN13-B9 NC
|
|
|
2027 A2 ‘ A9 3027
705 c AIR PRESSURE -/
CN13-A2  >>—< () ‘ LOWERED 725 ! (D—>p——<< CN13-A9 NC
|
2030 B3 ‘ B10 3030
7086 CN13-B3  >o——<—( | IN 001 726 L (D—>>——=<< ON13-BI10 oUT 001
|
2031 A3 A10 3031
707 CN13-A3 D>—<<—() | IN 002 727 L (D> eN13-AT0 OUT 002
| |
2032 B4 ,  Bu 3032
708 CN13-B4  >>——<<¢—Y) | IN 003 728 L O—p—< oN13-B1I OUT 003
|
2033 A4 , Al 3033
709 CN13-A4  >>—<&(V) : IN 004 729 I (D—p—<<  CN13-AlT OUT 004
2034 BS | | B12 3034
710 CN13-B5  >o——<—() | IN 005 730 b (D—>>——<< CN13-BI2 OUT 005
2035 AS IA12 3035
71 CN13-A5 D>——<<—Y) | IN 006 731 b (D—p—< oN13-A12 OUT 006
2036 B6 | | BIS 3036
712 CN13-B6  >>——< &) | IN 007 732 —p—<< CcN13-B13 oUT 007
|
2037 A6 , A13 3037
713 CN13-A6  >>—< &) ! IN 008 733 —p—<< CN13-A13 oUT 008
B7,A7 |
714 CN13-B7,A7 !
AT >o—<—(N) ovDC 734
B16,A16 :
715 CN13-B16,A16% >—<<—() ovDC 735
|
B17,A17 |
716 CN13-B17,A175>—<¢—(Y) ovDC 736
B18,A18 |
s |
77 CN13-B18,A18% > (V) 24VDC 737
|
B19,A19 | NOTE: NPN SINKING OUTPUTS 50mA MAX. 801
718 CN13-B19,A195 > (%) 24VDC 738
XRC Basic Handling
719 739 -
Wiring, Sheet 3
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801

802

803

804

805

806

807

808

809

810

812

813

814

815

817

818

819

820

JANCD-XIUO1

XRC 1/0

+24 VDC - JANCD—XI002

(740)
414

INPUTS
CN10

2041
CN10-AT >

2042
CN10-B2 >

2043
CN10-A2 >

2044
CN10-B3 >

2045
CN10—A3 >

2046
CN10-B4 >

2047

CN10-A4 >

CN10-B7,A7 >

CN10-B16,A16>

CN10-B17,A17>

CN10-B18,A18>

—<

—

—

—

2040 B1
CN10-B1 >

CNWO*BW&A19>>444<<AA{S>AAJ

0 VvDC

737

415

SENSOR

SENSOR

SENSOR

SENSOR

SENSOR

SENSOR

SENSOR

SENSOR

ovbC

ovbC

ovDC

24VDC

24VDC

INPUT

INPUT

INPUT

INPUT

INPUT

INPUT

INPUT

INPUT

821

822

823

824

825

826

827

828

829

830

831

832

833

834

835

836

837

838

839

840

+24 VDC
820
414

NOTE: RELAY OUTPUT 0.5 AMP RESISTIVE MAX

JANCD—-XIUO1

XRC 1/0
JANCD—XI002 ~ ©_VBC
OUTPUTS 820
B CN10 41
B8
O—> { CN10-B8
3040
AB

(D—>—<< CN10-A8

(D—>p—=<<  CN10-BY
3041
A

D)—>>—<< cN10-Ag

|
|
|
|
‘ B9
|
|
|
|

B10
L (D—>—< tN10-B10
|
3042
A10

1 (D—>p>—<< CN10-AT0

B11
! CN10-B11
L DK
3043
Al
(D—>>—<< cN10-ATT
B12
D—>>—<< cN10-B12
3044
A2

D)—>>—<< CN10-A12

B13
(D—>p——<< CN10-B13

3045
A13

D—>—<< CN10-A13

B14

D—>>—<< cN10-B14
‘ 3046

A4

D—>>—< CN10-A14

| BI5
>—>>—<< CcN10-B15

! 3047

I Al15

(—>p—=<< CN10-A15

5

TOOL

TOOL

TOOL

TOOL

TOOL

TOOL

TOOL

TOOL

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

VALVE

XRC Basic Handling
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901

902

903

904

905

906

907

908

909

910

911

912

913

914

915

916

917

918

919

920

JANCD—XIUO1

XRC 1/0

+24 VDC - JANCD-XI002

840
414

921

INPUTS
CN11

2050
CNT1-B1 >

2051
CN11-A1

2052
CN11-B2 >

2053
CN11-A2 >

2054
CN11-B3 >

2055
CN11-A3 >

2056
CN11-B4 >

2057

CN11-A4 >

CN11-B7,A7 >

CN11-B16,A16>

CN11-B17,A17>

CN11-B18,A18>

—

—

—

—

Yo bo Lo di s

>
'S

b &

i

CN11-B19,A19> »>—<

b b

0 VvDC

837

921

415

INOO9

INO10

INOT1

INO12

INO13

INO14

INO15

INO16

ovDC

ovbe

ovbe

24VDC

24VDC

921

922

923

924

925

926

927

928

9329

930

931

932

933

934

935

936

937

938

939

940

+24 VDC
920
414

NOTE: RELAY OUTPUT 0.5 AMP RESISTIVE MAX

JANCD—XIUO1

920

415

OUT 008

OouUT 010

ouT oM

ouT 012

OouUT 013

OUT 014

OouUT 015

OUT 016

XRC 1/0
JANCD-XI002 0 Vb€
QUTPUTS
- CN11
B8
O—> { CN11-B8
|
! 3050
A8
O—>p—<< CN11-AB
|
|
B9
. O—>>—<< CN11-Bg
|
3051
A9
. O—>p—=<< CoN11-A9
|
B10
L O—>p>—<< cN1-B10
|
3052
A10
1 O—>p—<< CN11-A10
|
B11
| O—>>—<< en-B11
3053
A1
|
| D—>p—=<< CNt1-Al
| B2
i O—>p—< oN1-B12
3054
| AI2
1 (D—p—<< CoNt-A12
\ B13
L D—>>—<< CoN11-B13
3055
I A13
L D—>>—<< CNI1-A13
| B4
O—>>—<< CcN11-B14
3056
| Al4
O—>>—< oN11-A14
|
, B15
O—>p—<< CN11-B15
| 3057
I A15
O—>>—<< CN11-A15

&)

XRC Basic Handling
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601

602

603

604

605

606

607

608

609

612

613

614

615

616

619

620

+24 VDC
(540)
414

621

JZNC—XIUOT
XRC 1/0
JANCD—XI002
INPUTS
CN12

201

2012

2013

2014

2015

2016

2017

2020

2021

2022

2023

CN12-A1 D>—<

CN12-B2 >p>—<

CN12—-A2 >>—<

CN12—-B3 > >——<

CN12-A3 >>—<

CN12-B4 > >——<

CN12-A4 >>—<

CN12-B5 pp—<

CN12—A5 >>——<

CN12-B6 »p——<

CN12—AB > >—<

CN12-B7,A7 >>—<

CN12-B16,A16 > >—<

CN12—-B17,A17 > >——<

CN12—-B18,A18> >——<

B1
2010
CN12-B1 > —®O

Al

O

B2

O

A2

—O

B3

—O

A3

O

B4

—O

A4

O

B5

O

AS

O

B6

—O

AB

—O

B7,A7

O

B16,A16

O

B17,A17

O

B18,A18

O

B19,A19

CNWQ—BWQ,A19>T—T%

0 VDC
537

415

EXTERNAL START

NC

MASTER JOB CALL

ALARM /ERROR
RESET

REMOTE SELECT

PLAY MODE

TEACH MODE

GENERAL INPUT
IN 192

CUBE 1 PROHIBIT

CUBE 2 PROHIBIT

WELDING ON/OFF

WELDING STOP

ovbC

ovDC

ovDC

24VDC

24VDC

621

622

623

624

625

626

627

628

629

630

631

632

633

634

635

636

637

638

639

640

+24 VDC
620
414

701

NOTE: NPN SINKING OUTPUTS 50mA MAX.

JZNC—XIUOT
XRC 1/0
0 VDC
JANCD—-XIO02
OUTPUTS 620
CN12 415
B8 3010
O—> < CN12-B8 OPERATING
A8 3011
(D—>>—<K cN12-18 SERVO ON
B9 3012
(—>p—<K cNi2-B9 TOP MASTER JOB
A9
3013
- ALARM /ERROR
O—p—K cN12-A9 OCCURRENCE
B10 3014
—>p—=<< eN12-B10 BATTERY ALARM
A10
3015
REMOTE MODE
D—>p——< eN12-A10 SELECTED
B11
3016
PLAY MODE
D<K cN12-B11 SELECTED
A1
3017
TEACH MODE
O—>p—=< cN12-A11 SELECTED
B12 3020
(D—>>—< cN12-B12 IN CUBE 1
A12 3021
Or—>—<K eNt2-a12 IN CUBE 2
B13 3022
(D—>>—< cN12-B13 CUBE 24
A13
3023
SEQUENCE
O >T T< CNT2-A13 EXECUTING

XRC Basic Spot Welding
Wiring, Sheet 1




JZNC—XIUO1 JZNC—XIUO1

XRC 1/0 XRC 1/0
+24 VOC | ANCD—XI002 0 VvDC +24 VDC JANCD—XI002 0.voC
701 840 INPUTS 637 721 720 OUTPUTS 720
414 CN13 415 414 CN13 415
B B8
2024 3024
702 CN13-B1 >L—Je® CUBE 3 PROHIBIT 722 %u< CN13-B8 IN CUBE 3
2025 Al A8 3025
703 CN13-A1 >>—<(Y) CUBE 4 PROHIBIT 723 (D—>>—<< cNi3-A8 IN CUBE 4
B2 B9
2026 3026
704 CN13-B2 >>——< <) NC 724 r—>p—<< coN13-Bg -
A2 A9
2027 3027
705 CN13-A2 >>——<<—Y) NC 725 r—>p—<< oN13-A9 -
B3 B10
2030 3030
706 CN13-83 >r——<4—) IN 001 726 (D—>p>—<< cN13-B10 OuT 001
2031 AS A10 3031
707 ON13-A3 >>——<—Y) IN 002 727 D—>—<< eN13-AT0 oUT 002
2032 B4 Bl1 3032
708 CN13-B4 >>—<<—(Y) IN 003 728 —>>—< cN13-BI1 ouUT 003
A4 A11
2033 3033
709 CN13-A4 >>—<Y) IN 004 729 (D—>p—<< cN13-AT1 OUT 004
B5 B12
2034 3034
710 CN13-B5 >>——< <) IN 005 730 Or—>>—<< cN13-B12 ouUT 005
A5 A12
2035 3035
711 CN13-A5 >>—<<Y) IN 006 731 D—>>—< eN13-A12 OUT 006
B6 B13
2036 3036
712 CN13-B6  >>——< <) IN 007 732 —>—<< cN13-B13 ouT 007
2037 AB AlS 3037
713 CN13-A6 >>——< <) IN 008 733 %ﬁ< CN13—AT3 ouT 008
B7,A7
714 CN13-B7,A7 > o—< () ovDC 734
B16,A16
715 CN13-B16,A16 >>—<<—(V) ovDC 735
B17,A17
716 CN13-B17,A17) »—<<—(S) ovVDC 736
B18,A18
717 CN13-B18,A18>>—<<—(V) 24VDC 737
B19,A19 NOTE: NPN SINKING OUTPUTS 50mA MAX. 801
718 mmaws,m@me@ 24VDC 738
XRC Basic Spot Welding
719 739 ..
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801

802

803

804

805

806

807

808

809

810

SH

812

813

814

815

816

817

818

819

820

JZNC—XIUOT

XRC 1/0

+24 VDO JANCD—XI002

740
414

821

INPUTS
CN10

2040
CN10-B1

2041
CN10—A1 >

2042
CN10-B2 >

2043
CN10-A2 >

2044
CN10-B3 >

2045
CN10-A3 >

2046
CN10-B4 >

2047

CN10—A4 >

CN10-B7,A7 >

CN10-B16,A16 >

CN10-B17,A17>

CN10-B18,A18>

—

—

—

—

B1

O

Al

B2

A2

B3

A3

B4

B16,A16

—O

B17,A17

—O

B18,A18

—O

B19,A19

CNWO*BW,N%T—T%@

0 vDC
737

415

TIMER COOLING
WATER ERROR
IN 009

GUN COOLING
WATER ERROR
IN 010

TRANS. THERMO.
ERROR
IN 011

LOWERED AIR
PRESSURE
IN 012

WELDING END
IN 013

WELDING ERROR
IN 014

GUN OPEN
IN 015

TIP REPLACEMENT

COMPLETE

IN 016

ovDC

ovbDC

0ovDC

24VDC

24VDC

821

822

823

824

825

826

827

828

829

830

831

832

833

834

835

836

837

838

839

840

+24 VDC
820

414

901

NOTE: RELAY OUTPUT 0.5 AMP RESISTIVE MAX

JZNC—XIUO1
XRC 1/0
JANCD—XI002
OUTPUTS
CN10

B8

O—

A8

B9

%ﬁ( CN10-A15

>—<< CN10-A8

——< < CN10-B9

——< < CN10-A9

>—<< CN10-B10

>——<< CN10-A10

——< < CN10-B11

>——< < CN10—AN

>——<< CN10-B12

——< CN10-A12

——< CN10-B13

>—<< CN10-A13

>——<< CN10-B14

>——<< CN10-A14

>——<< CN10-B15

< CN10-B8

3040

3041

3042

3043

3044

3045

3046

3047

0 VvDC

820

415

WELDING ON/OFF
OUT 009

WELDING ERROR RESET

OuUT 010

WELDING COND.
OuUT 0N

WELDING COND. 2
OUT 012

WELDING COND. 3
OUT 013

WELDING COND. 4
OUT 014

GUN PRESSURE
OUT 015

TIP REPLACE REQD.
OUT 016

XRC Basic Spot Welding
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901

902

903

904

905

906

907

908

909

911

912

913

915

916

918

919

920

+24 VDT JANCD—XI1002

840

414

921

JZNC—XIUO1
XRC 1/0
INPUTS
CN17
2050 B1
CN11-B1 —)
2051 Al
CNT1=A1 >o—<<—(N)
2052 B2
ON11-82  Do——< (V)
2053 A2
ON11=A2 > >—<—(V)
2054 B3
CN11-B3 > >——<<—(Y)
2055 Al
ONT1=A3 Do—< (V)
2056 B4
CN11-B4 > >—< <)
2057 A4
CNT1-A4  >>—< (V)
B7,A7
CN11-B7,A7 >>—<<—(V)
B16,A16
CN11-B16,A16 >>—<<—(\)
B17,A17
CNT1-B17,A17 >>—<4—(V)
B18,A18
CN11-B18,A18 > >—< (V)
B19,A19
CNWWBW&AWQ)TW1<C§

921

IN 017

IN 018

IN 019

IN 020

IN 021

IN 022

IN 023

IN 024

0ovDC

0ovDC

ovDC

24VDC

24VDC

921

922

924

925

926

928

939

931

932

935

936

939

940

+24 VDC

(920)

414

NOTE: RELAY OUTPUT 0.5 AMP RESISTIVE MAX

JZNC—XIUO1
XRC 1/0

JANCD—XI002 9 ¥PC
OUTPUTS 920

CN11
B8
O— < CcN11-B8
3050
A8
(Z%4>>—4<< CN11—-A8
B9
(Z>44>>444<< CN11-B9
3051
A9

—>p—=<< CN11-A9

(D—>p—=<< cN11-B10

3052

A10

D—>—<< eN11-AT0

B11

O—>>—< cN11-B1
3053

A1

—>>—=<< cN11-Al

B12

—>>—=<< cN11-B12
3054

A12

D—>—<< eN11=AT2

B13

(D—>p—<< cN11-B13
3055

A13

D—>>—< cN11-A13

B4

(D—>>—=<K< cNi1-Bi4
3056

Al4

D—>—<< eN11-A14

B15
D—>—<< cN11-B15

3057
A15

QD>T7< CN11-A15

415

ouT

ouT

ouT

ouT

ouT

ouT

ouT

ouT

=)

017

018

019

020

021

022

023

024

XRC Basic Spot Welding
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	1.6.14 Handling
	n 5276, 5316, 5356: SHOCK SENSOR FUNCTION SELECT
	n 5277, 5317, 5357: SHOCK SENSOR INPUT
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	n 5274, 5314, 5354: WEAR DETECTION ERROR (Motor Gun)
	n 5275, 5315, 5355: CHANGE TIP ALM (Motor Gun)
	n 5276, 5316, 5356: SVSPOT EXECUTE (Motor Gun)
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	1.6.16 General-Purpose Applications
	n 5270, 5310, 5350: WORK START INSTRUCTION
	n 5271, 5311, 5351: WORK END INSTRUCTION
	n 5272, 5312, 5352: WORK CONTINUING PROHIBIT INSTRUCTION
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	Curr Value: Register (M000-M099)
	Function

	n GSTR Instruction / GOUT Instruction
	Format
	Function

	n PLS Instruction
	Format
	Function

	n PLF Instruction
	Format
	Function
	Ladder Program Example

	n ADD Instruction
	Format
	Function
	Ladder Program Example

	n SUB Instruction
	Format
	Function
	Ladder Program Example

	n MUL Instruction
	Format
	Function
	Ladder Program Example

	n DIV Instruction
	Format
	Function
	Ladder Program Example

	n MOD Instruction
	Format
	Function
	Ladder Program Example
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	n WXOR Instruction
	Format
	Function
	Ladder Program Example
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	n USER OPEN SIGNALS
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	OT#189, OT#181,OT#173: ARC SHORTAGE RESTART MEMORY RESET
	OT#190, OT#182, OT#174: RESTART RESET
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	n LADDER PROGRAM LIST
	n I/O ALARM
	n I/O Message
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	n S2C083: STEP ONLY CHANGING
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	n S2C160: PLAY MODE FIRST CYCLE MODE
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	n S2C166: CONTROLLED GROUP JOB TEACHING POSITION CHANGE
	n S2C167: COOLING FAN ALARM DETECTION
	n S2C168, S2C169: COOLING FAN ALARM 1 OPERATION
	n S2C170, S2C171: COOLING FAN ALARM 2 OPERATION
	n S2C172, S2C173: COOLING FAN ALARM 3 OPERATION
	n S2C213 to S2C228: SETTING OF OPERATING RELAY NO.
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	n S2C245 to S2C249: TIME RESET
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	n S3C412: WORK HOME POSITION CUBE
	n S3C413 to S3C415: POSITION CORRECTING FUNCTION DURING PLAYBACK
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	n S3C450: CUT WIDTH CORRECTION VALUE (When form cutting function is used)

	2.2.4 S4C Parameter
	n S4C015: CURSOR ADVANCE CONTROL FUNCTION
	n S4C016: CURSOR ADVANCE CONTROL FUNCTION CONT PROCESS COMPLETION POSITION
	n S4C017: CURSOR ADVANCE CONTROL FUNCTION WORK START INSTRUCTION STEP MOTION COMPLETION DELAY TIME
	n S4C040 to S4C045: TWIN DRIVE UNIVERSAL INPUT NO. DESIGNATION (WHEN TWIN DRIVE FUNCTION USED)
	n S4C049: OPERATION OF JOB WITHOUT CONTROL GROUP SPECIFICATION
	n S4C050: EXECUTION OF “BWD” OPERATION
	n S4C052: PERMISSION TO CHANGE NON-MOVE INSTRUCTION TO MOVE INSTRUCTION
	n S4C053: STATION AXIS CURRENT VALUE DISPLAY FUNCTION
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	n AxP000: APPLICATION
	n AxP003: WELDING ASSIGNMENT OF WELDING START CONDITION FILE
	n AxP004: WELDING ASSIGNMENT OF WELDING END CONDITION FILES
	n AxP005: WELDING SPEED PRIORITY
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