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1.1

SECTION 1
INTRODUCTION

The Motoman UP6 and XRC controller represent state-of-the-art technology in
robotics today. The UP6 has six individual axes. Sweep, Lower arm, Upper arm,
Rotate, Bend, and Twist.

The XRC controller coodinates the operation of the UP6 robot with external
eguipment such as power supply and positioning tables. The XRC processes input
and output signals, maintains variable data, and performs numeric processing to
convert to and from different coordinate systems. Furthermore, it provides main
logic functions, servo control, program and constant data memory, and power
distribution. Please read this manual thoroughly to familiarize yourself with the
many aspects of the UP6 robot and XRC controller.

About this Document

This manual provides system information for UP6 robot and XRC controller and
contains the following sections:

SECTION 1 —INTRODUCTION
Provides general information about the structure of this manual, alist of reference
documents, and customer service information.

SECTION 2 -SAFETY
Provides information regarding the safe use and operation of the UP6 robot.

SECTION 3 -YP6 INSTRUCTIONS
Provides detailed information about the UP6 including installation, wiring,
specifications, and maintenance.

SECTION 4 —XRC INSTRUCTIONS —NORTH AMERICAN STANDARD
Provides detailed information about the NAS XRC controller including
descriptions, inspections, and parts replacement.

SECTION 5 —XRC INSTRUCTIONS —GENERAL

Provides general information about the XRC controller including system setup,
inspections, diagnosis, and configuration, as well as specifications, maintenance,
and alarm/error message lists.

SECTION 6 —XRC TROUBLESHOOTING
Provides logic trees for troubleshooting the XRC controller.

SECTION 7 —YP6 ELEMENTARY DIAGRAMS
Provides detailed information about XRC wiring and system configuration with
regard to the UP6 robot.

MOTOMAN
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INTRODUCTION

1.2 Reference to Other Documentation

For additional information refer to the following:

Concurrent 1/0O Parameters Manual (P/N 142102-1)

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)

Vendor manuals for system components not manufactured by Motoman.

1.3 Customer Service Information

If you arein 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)

Application Type (Arc Welding, Handling, etc.)

Software Version (5.101A, etc.)

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

Robot Sales Order Number (on front, lower right corner of the XRC
controller and lower back of robot)

UP6 Manipulator Manual
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2.1

SECTION 2
SAFETY

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 addressis asfollows:

Robotic Industries Association
900 Victors Way
PO. 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
therobot cell. Therobot must not be operated by per sonnel 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
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2.2

NOTE:

Standard Gonventions

This manua includes information essentia to the safety of personnel and
equipment. Asyou 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).

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.

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.

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.

Information appearing in a NOTE caption provides additional information which is
helpful in understanding the item being explained.

UP6 Manipulator Manual 2-2 MOTOMAN



SAFETY

2.3

2.4

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
tipsare asfollows:

* Improper operation can result in persona 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 isin automatic operation. Programmers
must have the teach pendant when they enter the robot cell.

* 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).

* Therobot 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 aso to
Section 1910.147 (29CFR, Part 1910), Occupational Safety and Health
Standards for General Industry (OSHA).

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 industria 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:

» Sdafety fences and barriers
e Light curtains

» Door interlocks

o Safety mats

e Floor markings

e Warning lights

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

MOTOMAN
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2.5

2.6

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.

e 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 fencesto 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
mai ntenance procedures.

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
asfollows:

* 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 will VOID YOUR WARRANTY!

e Some operations require standard passwords and some require special
passwords. Specia passwords are for Motoman use only. YOUR
WARRANTY WILL BE VOID if you use these special passwords.

e Back up al 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 1/0O (Input and Output) function alows 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.

e 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.

UP6 Manipulator Manual 2-4 MOTOMAN
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2.7

Inspect the robot and work envelope to be sure no potentialy hazardous
conditions exist. Be surethe areais 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.

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 al 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 surethe areais clean and free of water, oil, debris, etc.

Ensure that all safeguards arein 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, aswell 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

equip
asfol

ment must understand potential dangers of operation. Maintenance tips are
lows:

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

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

Improper operation can result in  persona 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 al 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 arein 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, aswell as damage the
robot. This includes controller parameters, ladder parts 1 and 2, and 1/O
(Input and Output) modifications. Check and test al 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 I/O (Inputs and
Outputs).

UP6 Manipulator Manual
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YASKAWA

MOTOMAN-UPG6
INSTRUCTIONS

YR-UP6-A00
YR-UP6-A01

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-UP6 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-MTO-A211 @
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e This instruction manual is intended to explain operating instructions
and maintenance procedures primarily for the MOTOMAN-UPG6.

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

/) 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”.
WA R N | N G Indicates a potentially hazardous situation which, if not avoided,
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

® PROHIBITED Mustneverbe 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.

Emergency Stop Button

e 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.

« 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 play-
back 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




AN EXPLANATION OF WARNING LABELS

The following warning labels are attached to the manipulator.

Always follow the warnings on the labels.

Also, an indentification label with important information is placed on the body of the manipula-
tor. Prior to operating the manipulator, confirm the contents.

(@l0/e)
ee}8)

g p

F

(" woTomm ) @O WARNING| | @ WARNING
TYPE
oooooo
PAYLOAD MASS .
m[m| kg oog kg
ORDER NO. DATE
Oooood [m]m] .
SERIAL NO.
oooood
yYASKAWA ELECTRIC CORPORATION JAPAN
Moving parts may Do not enter
cause injury robot work area
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1.1 Checking Package Contents

1 Receiving

/1\ CAUTION

e Confirm that the manipulator and the XRC have the same order number.
Special care must be taken when more than one manipulator is to be
installed.

If the numbers do not match, manipulators may not perform as expected and cause injury
or damage.

1.1 Checking Package Contents

When the package arrives, check the contents for the following standard items (Any addi-
tional options ordered should be checked as well.):

« Manipulator

* XRC

* Programming Pendant

« Feeder Cable Between Controller and Manipulator

1-1



1.2 Checking the Order Number

1.2 Checking the Order Number

Check that the order number of the manipulator corresponds to the XRC. The order number is
located on a label as shown below.

Label(Enlarged view)

THE MANIPULATOR AND THE CONTROLLER

SHOULD HAVE SAME ORDER NUMBER. Check that the manipulator
and the XRC have the

‘ORDER. No. OOOOOO ‘ same order number.

(&) XRC (Front View) (b) Manipulator (Top View)

Fig. 1 Location of Order Number Labels
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2.1 Transporting Method

2 Transporting

/1\ CAUTION

» Sling applications and crane or forklift operations must be performed by
authorized personnel only.

Failure to observe this caution may result in injury or damage.
e Avoid excessive vibration or shock during transporting.

The system consists of precision components, so failure to observe this caution may
adversely affect performance.

2.1 Transporting Method

2.1.1 Using the Crane

As a rule, when removing the manipulator from the package and moving it, a crane should be
used. The manipulator should be lifted using wire rope threaded through attached eyebolts.
Be sure the manipulator is fixed with jigs before transporting, and lift it in the posture as shown
in " Fig. 2 Transporting Position ".

4 x M10 Eyebolts
(Provided at factory)

Fig. 2 Transporting Position
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2.2 Shipping Bolts and Jigs

2.1.2 Using the Forklift

When using a forklift, the manipulator should be fixed on a pallet with shipping bolts and jigs
as shown in " Fig. 3 Using the Forklift ". Insert claws under the pallet and lift it. The pallet must
be strong enough to support the manipulator. Transporting of the manipulator must be per-
formed slowly in order to avoid overturning or slippage.

’7 4 x M16 Bolts

Pallet
1 k= 1 =

Forklift Claw Entry

Fig. 3 Using the Forklift

« Check that the eyebolts are securely fastened.
@ » The weight of the maniputator is approximately 150kg including the shipping bolts and

. jigs. Use a wire rope strong enough to withstand the weight.
« Attached eyebolts are designed to support the manipulator weight. Do not use them for
anything other than transporting the manipulator.
* Mount the shipping bolts and jigs for transporting the manipulator.
« Avoid exerting force on the arm or motor unit when transporting, use caution when using
transporting equipment other than a crane or forklift, as injury may occur.

2.2 Shipping Bolts and Jigs

The manipurator is provided with shipping bolts and jigs at points A, B, and C (" Fig. 2 Trans-
porting Position ").

* The jigs are painted yellow.
» The number of hexagon socket head cap screws are: A: M6 X 3, B,C: M6 X 1

Before turning on the power, check to be sure that the shipping bolts and jigs have been
removed. The shipping bolts and jigs then must be stored for future use, in the event that
= the manipulator must be moved again.

2-2



3 Installation

A\ WARNING

e Install the safety guards.
Failure to observe this warning may result in injury or damage.

e Install the manipulator in a location where the fully extended arm and
tool will not reach the wall, safety guards, or controller.

Failure to observe this warning may result in injury or damage.

e Do not start the manipulator or even turn on the power before itis firmly
anchored.

The manipulator may overturn and cause injury or damage.

* When mounting the manipulator on the ceiling or wall, the base section
must have sufficient strength and rigidity to support the weight of the
manipulator. Also, it is necessary to consider countermeasures to pre-
vent the manipulator from falling.

Failure to observe these warnings may result in injury or damage.

/1\ CAUTION

« Do not install or operate a manipulator that is damaged or lacking parts.
Failure to observe this caution may cause injury or damage.

« Before turning on the power, check to be sure that the shipping bolts
and jigs have been removed.

Failure to observe this caution may result in damage to the driving parts.

3-1




3.1 Safety Guard Installation

3.1 Safety Guard Installation

To insure safety, be sure to install safety guards. They prevent unforeseen accidents with per-
sonnel and damage to equipment. The following is quoted for your information and guidance.
(1IS010218)

Responsibility for Safeguarding

The user of a manipulator or robot system shall ensure that safeguards are provided and used
in accordance with Sections 6, 7, and 8 of this standard. The means and degree of safeguard-
ing, including any redundancies, shall correspond directly to the type and level of hazard pre-
sented by the robot system consistent with the robot application. Safeguarding may include
but not be limited to safeguarding devices, barriers, interlock barriers, perimeter guarding,
awareness barriers, and awareness signals.

3.2 Mounting Procedures for Manipulator Baseplate

The manipulator should be firmly mounted on a baseplate or foundation strong enough to sup-
port the manipulator and withstand repulsion forces during acceleration and deceleration.
Construct a solid foundation with the appropriate thickness to withstand maximum repulsion
forces of the manipulator as shown in Table 1.

During installation, if out of the plane is not right, the manipulator shape may change and its
functional ability may be compromised. Out of the plane for installation must be kept at 0.5mm
or less. Mount the baseplate in either of the following ways: " 3.2.1 When the Manipulator and
Mounting Fixture are Installed on a Common Flat Steel Plate " or " 3.2.2 When the Manipula-
tor is Mounted Directly on the Floor ".

Table. 1 Maximum repulsion forces of the manipulator

Horizontal rotating maximum torque | 2000N * m
( S-axis moving direction)

Vertical rotating maximum torque 3500N e m
(LU-axis moving direction)
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3.2 Mounting Procedures for Manipulator Baseplate

3.2.1  When the Manipulator and Mounting Fixture are
Installed on a Common Flat Steel Plate

The common base should be rugged and durable to prevent shifting of the manipulator or the
mounting fixture. The thickness of the common base is 40mm or more and an M16 size or
larger anchor bolt is recommended. Affix the manipulator by fastening the plate with the M16
(mm) anchor bolts. The plate is tapped for M16 (50mm length) bolts. Tighten the bolts and
anchor bolts securely so that they will not work loose during operation. See " Fig. 4 Mounting
the Manipulator Baseplate " for the method.

4 x M16 Bolts
SpringWasher

Manipulator Base

Common
Base

Anchor Bolt (M16 or More)
Common Base

Fig. 4 Mounting the Manipulator Baseplate
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3.2 Mounting Procedures for Manipulator Baseplate

3.2.2  When the Manipulator is Mounted Directly on the
Floor

The floor should be strong enough to support the manipulator. Construct a solid foundation
with the appropriate thickness to withstand maximum repulsion forces of the manipulator as
shown in Table 1. As a rough standard, when there is a concrete thickness (floor) is 150mm or
more, the base of the manipulator can be fixed directly to the floor with M16 anchor bolts.
Before mounting the manipulator, however, check that the floor is level and that all cracks, etc.
are repaired. Any thickness less than 150mm is insufficient for mounting, even if the floor is
concrete.

Concrete

4 x M16 Anchor Bolts

150mm or More

Fig. 5 Direct Mounting on the Floor



3.3 Types of Mounting

3.3 Types of Mounting

The manipulator can be mounted in three different ways: floor-mounted (standard), wall-
mounted, and ceiling-mounted types are available. For wall- and ceiling-mounted types, the
three points listed below are different from the floor-mounted types.

* S-Axis Working Range

« Affixing the Manipulator Base
« Precautions to Prevent the Manipulator from Falling

3.3.1  S-Axis Working Range

When performing a wall installation, the S-Axis movable range must be £30°.

3.3.2  Affixing the Manipulator Base

When performing a wall or ceiling installation, be sure to use four M16 hexagon socket head
cap bolts. Use a torque of 206Ne m when screwing in the bolts.

3.3.3 Precautions to Prevent the Manipulator from Falling

When performing wall or ceiling installations, for safety purposes, take measures to keep the
manipulator from falling. Refer to " Fig. 6 When Using Ceiling and Wall-Mounted Types " for
details.

Support
4 x M16 Hexagon Socket Head Cap Bolts

Manipulator Base

(Tensile Strength: 1200N/mm? or Above)

Fig. 6 When Using Ceiling and Wall-Mounted Types

@ When using wall-mounted or ceiling mounted types, contact your Yaskawa representative.



3.4 Location

3.4 Location

When the manipulator is installed, it is necessary to satisfy the undermentioned environmental
conditions:

 0° to +45°C (Ambient temperature)

« 20 to 80%RH (no moisture)

* Free from dust, soot, or water

 Free from corrosive gases or liquid, or explosive gases
« Free from excessive vibration (less than 0.5G)

 Free from large electrical noise (plasma)

 Out of the plane for installation is 0.5mm or less
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4 Wiring

A\ WARNING

* Ground resistance must be 100 Q or less.
Failure to observe this warning may result in fire or electric shock.

e Before wiring, make sure to turn the primary power supply off, and put
up a warning sign. (ex. DO NOT TURN THE POWER ON.)

Failure to observe this warning may result in fire or electric shock.

/\ CAUTION

* Wiring must be performed by authorized or certified personnel.

Failure to observe this caution may result in fire or electric shock.




4.1 Grounding

4.1 Grounding

Follow local regulations for grounding line size.

electric power, motor power, welding devices, etc.
il » Where metal ducts, metallic conduits, or distributing racks are used for cable laying,
ground in accordance with Electric Equipment Technical Standards.

@ « Do not use this line in common with other ground lines or grounding electrodes for other

(Provided at Factory)

Fig. 7 Grounding Method

4.2 Cable Connection

There are two cables for the power supply; a signal cable for detection (1BC) and a power
cable (2BC). Connect these cables to the manipulator base connectors and the XRC. Refer to

" Fig. 9 (a Power Cable Connection to the Manipulator ", " Fig. 9 (b Power Cable Connection
to the XRC ".

4.2.1 Connection to the Manipulator

Before connecting two cables to the manipulator, verify the numbers: 1BC and 2BC on both
power supply cables and the manipulator base connectors. When connecting, adjust the
cable connector positions to the main key positions of the manipulator, and insert cables in the
order of 2BC, 1BC, and then set the lever until hearing a “click”.
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4.2 Cable Connection

4.2.2 Connection to the XRC

Remove the two entrance cable covers on the XRC side. Pass the signal cable for detection
(1BC) through one entrance, the power cable (2BC) through the other entrance, and then fas-
ten bolts on the entrances.

Connect each cable to the boards. Be sure to verify the numbers on both the cable and board
connectors before connecting, and to fasten the bolts on 1BC connectors to prevent cables
from loosening.

~— Connection to the XRC— ~—Connection to the manipulato—

Connector Connector

WRCAO1-CNPG123 \’H 1BC
a @ Signal Cable = \L
Terminal ) )
— Manipulator Base Side
= /%@ZDé
- SHOCK

2BC

—

Power Cable

Manipulator Base Side

oh

1PWM-1-CN3

V]
—
[

TPWI-1-CNG il

Fig. 8 Power Cables

© &

Connector details

(03

Fig. 9 (a) Power Cable Connection to the Manipulator
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4.2 Cable Connection

Signal Cable Power Cable

N

0
<
S
<
N
=
S

Connector No.
XIU01-CN29

Connector No.
XIU01-CN25

Signal Cable

WRCAOQ1-CNPG456 (upper)
WRCAO01-CNPG123 (lower)

Grounding plate
for Signal and power line

Terminal No.: E

Tighten the screws with
screw driver(+).

Connector
1PWM-1-CN1,2,3,4,5,6
(from left side)

Fig. 9 (b) Power Cable Connection to the XRC
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5.1 Basic Specifications

5 Basic Specifications

5.1 Basic Specifications

Table. 2 Basic Specifications™

Operation Mode Vertically Articulated
Degree of Freedom 6
Payload 6kg
Repetitive Positioning Accuracy 2 +0.08mm
S-Axis (turning) +170°
L-Axis (lower arm) +155°, -90°
Motion U-Axis (upper arm) +190°, -170°
Range R-Axis (wrist roll) +180°
B-Axis (wrist pitch/yaw) +225°, -45°
T-Axis (wrist twist) +360°
S-Axis 2.44 rad/s, 140°/s
L-Axis 2.79 rad/s, 160°/s
Maximum U-Axis 2.97 rad/s, 170°/s
Speed R-Axis 5.85 radls, 335°/s
B-Axis 5.85 rad/s, 335°/s
T-Axis 8.73 rad/s, 500°/s
R-Axis 11.8Nem (1.2kgfem)
Allowable -
3 B-Axis 9.8Nem (1.0kgfem)
Moment
T-Axis 5.9Nem (0.6kgfem)
R-AXis 0.24kgem?
Allowable
Inertia B-Axis 0.17kgem?
(GD?/4) :
T-Axis 0.06kgem?
Mass 130kg
Temperature 0° to 45C°
Humidity 20 to 80% RH (non-condensing)
Ambient Vibration Less than 0.5G
Conditions « Free from corrosive gasses or liquids, or
explosive gasses
Others P g
* Clean and dry
« Free from excessive electrical noise (plasma)
Power Capacity 1.5kVA

*1 Sl units are used in this table. However, gravitational unit is used in ().
*2  Conformed to 1IS09283
*3 Referto " 6.1 Allowable Wrist Load " for details on the permissible moment of inertia.
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5.2 Part Names and Working Axes

5.2 Part Names and Working Axes

Manipulator Base

Fig. 10 Part Names and Working Axes

5.3 Baseplate Dimensions

153+0.1

300
260

60

20
@&
$

12H7 100+0.1 155:0.1

View A
<ﬁ\

Fig. 11 Baseplate Dimensions (mm)
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5.4 Dimensions and Working Range

5.4 Dimensions and Working Range

1073

88

92
1373

1 673 SV%?&ingange
640 95
173
——
t Point P

AL

267
/ 0

306 \
\
S~ 658
H i 720
e} ™ = O ™~
S o~ =5 RS

Fig. 12 Dimesions and Working Range



5.5 B-Axis Working Range

5.5 B-Axis Working Range

The working range of the B-Axis maintaining a constant angle to the center of the U-arm is
shown in " Fig. 13 B-Axis Working Range ".

B-Axis
Rotation Center

Fig. 13 B-Axis Working Range

5.6 Alterable Working Range

The working range of the S-Axis can be altered according to the operating conditions as
shown in " Table. 3 S-Axis Working Range ". If alteration is necessary, contact your Yaskawa
representative in advance.

Table. 3 S-Axis Working Range

ltem Specifications
+170°(standard)
S-Axis ﬂggo
Working 190“
Range 160“
+30°




6.1 Allowable Wrist Load

6 Allowable Load for Wrist Axis and Wrist
Flange

6.1 Allowable Wrist Load

The allowable wrist load is 6kg. If force is applied to the wrist instead of the load, force on R-,
B-, and T-Axes should be within the value shown in " Table. 4 Moment and Total Inertia ".
Contact your Yaskawa representative for further information or assistance.

Table. 4 Moment and Total Inertia

Axis Moment Nem (kgfem) ™ GD?/4 Total Inertia kgem?
R-Axis 11.8 (1.2) 0.24
B-Axis 9.8 (1.0) 0.17
T-Axis 5.9 (0.6) 0.06

*1  (): Gravitational unit

When the volume load is small, refer to the moment arm rating shown in " Fig. 14 Moment

Arm Rating ".

The allowable total inertia is calculated when the moment is at the maximum. Contact your
Yaskawa representative when only inertia moment, or load moment is small and inertia
moment is large. Also, when the load mass is combined with an outside force, contact your

Yaskawa representative.
Load Gravity
%5 Position

| 200

)
[ Z — W=3Kg
777 ) ) H i \g/ WOO
) .

N —
W=6Kg

N
i
[

B-Axis Rotaion
Center Line

0 100 167 200 238 300
L s (mm)

Fig. 14 Moment Arm Rating
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6.2 Wrist Flange

6.2 Wrist Flange

The wrist flange dimensions are shown in " Fig. 15 Wrist Flange ". In order to see the tram
marks, it is recommended that the attachment be mounted inside the fitting. Fitting depth of
inside and outside fittings must be 5mm or less.

4-M6 x P1.0
Tram Mark Depth: 9mm

#6H7 Depth: 9mm

925H7
950h8

Fig. 15 Wrist Flange

Wash off anti-corrosive paint (solid color) on the wrist flange surface with thinner or light oil
before mounting the tools.
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7.1 Mounting Equipment

7/ System Application

7.1 Mounting Equipment

When peripheral equipment is attached to the U-axis, the following conditions should be
observed.

7.1.1 Allowable Load

The allowable load on the U-Axis is a maximum of 15kg, including the wrist load.
For instance, when the mass installed in the wrist point is 6kg, the mass which can be
installed on the upper arm becomes 9kg.

7.1.2 Installation Position

There is a limitation also on the installation position.
" Fig. 17 Allowable Load on U-Axis " shows the distance between the U-Axis rotation center

and the load gravity.

=T
s ¢
2 W2 z
g3 -
x o
55 = W 80
S a
§Z |8 ﬁ@]ﬂ = (@—) | 4mepLo
=9 o
oz Depth:10 \
3 3 N o X e mm
"o
U-Axis Rotation [ N | _—
Center [
3 | ‘
€0 o | |
o yy 5
+ T
L]

View A

Fig. 16 Installing Peripheral Equipment

X-Direction Restriction
20 T

W1=0kg
1

1
E I I =—1 When Load Capacity W1
1
1

equals 6kg, Unbalanced
} 1 Moment is Not Permitted.
5 W1=6kg -
1

1

0 f

-200 -100 O 100 200 300 400

Distance Between U-Axis Rotation
Center And Load Gravity <mm>

Fig. 17 Allowable Load on U-Axis

Weight W2<kg>.]O
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7.2 Incorporated Wire and Airduct

7.2 Incorporated Wire and Airduct

Wires and an air line are incorporated into the manipulator for user application. There are 16
wires and an air duct rating. The allowable current for wires must be 3A or below for each
wire. (The total current value for pins 1 to 16 must be 40A or below). The maximum pressure

for the air duct is 490 kPa (5 kgf/cmz) and its inside diameter is ¢6.5mm.

Cable connector provided on U-axis

‘ is Type JL05-2A20-29SC (with cap).
’ Mating plug type is JL0O5-6A20-29P.

Air outlet : PT3/8,
with pressure plug

Airinlet : PT3/8,

with pressure plug

Cable connector provided on S-axis

is Type JL05-2A20-29SC (with cap).

A Mating plug type is JL05-6A20-29S.
N— View A

Fig. 18 Incorporated Wire and Airduct

Internal wires : 0.2mm? 10 wires
:0.75mm 22 wires
:1.25mm 4 wires

—

- 11(0.75mn7)
——12(0.75mn)
———13(1.25mn7)
———14(1.25mnt)
——15(1.25mn)
- 16(1.25mm?)

Fig. 19 Detailed Drawing of Connector Pin Numbers

The same pin number (1-16) of two connectors is connected in the lead line of single 0.2mm?

0.75mm?, or 1.25mm?2.
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8.1 Position of S-Axis Limit Switch

8 Motoman Construction

8.1 Position of S-Axis Limit Switch

The limit switches for the S-, L-, and U-Axes are located as shown in " Fig. 20 Location of
Limit Switches ". The limit switch for the S-Axis is standard. The limit switch for the L- and U-
Axes are optional (model UP6-A01). The inspection and adjustment of the limit switches
should be made after removing the cover.

LU-Axis Interference L.S.

(Option)

L-Axis Overrun L.S.

(Option)

S-Axis Overrun L.S.

Fig. 20 Location of Limit Switches
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8.2 Internal Connections

8.2 Internal Connections

High reliability connectors which can be easily removed are used with each connector part.
For the number and location of connectors, see " Fig. 21 Location and Numbers of Connec-
tors ".

3BC (For Internal Wire)

3BC (For Internal Wire)

Fig. 21 Location and Numbers of Connectors

Table. 5 List of Connector Types

Name Type of Connector
Base Connector JL05-2A20-29PC
for Internal Wire (JLO5-6A20-29S: Optional)
U-arm Connector JL05-2A20-29SC
for Internal Wire (JLO5-6A20-29P: Optional)
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Feeder Cable

Internal Wiring

B and T Axes Internal wiring

LB1 LA2
YASNAC-XRC 87 i tha > for Laxis LS.
AL1 AL1
AL2 Pl AL2 for Fan
1BC(6 6) oAT
No. 1CN orT>
WRCAO1 54 ~ CN 1-1__ DATA+1 o DATA+1 || OBT<
CNPG123 % ; Pl | CN 1-2-> DATA-1 Pl 2 “SDATA-1
‘ 3 BAT
i -4 OBT
19 S-AXIS
45 Pl]| CN1-3__ +5-1 5 +5V
21 PI ‘LT CN 1-4 0ov-1 Pl 6 ov
47 ‘ ~ LPl -7 FG1
‘ No. 2CN %
16 ~ CN2-1__ DATA+2 -1 DATA+2 <
14 ; P CN2-2_" DATA-2 Pl 2 DATA2
‘ 3 BAT
i -4 OBT
11 L-AXIS
37 pl]I CN2-3__ +5-2 -5 +5V
13 Pl CN2-4 > V-2 P} 6 ov
39 I
CN2-5 FG2 e 7 FG2
>~ 1
BATTERY | E _BAT1 . BAT1
{ < Pl p| OBT1
0BT1 ‘
BAT1 i
0BT1 >—P@
BATTERY | _BAT4 . BAT4
ﬂm% PLOBT4:
0BT4 ‘ -
BAT4 BAT
N Pl No.5CN —apT>
8 ~ CN3-1__ DATA+3 08T4 4 paTass || OBTC
6 © Pl | CN3-2_" DATA-3 Pl 2 DATA-3
‘ 3 BAT
§ -4 OBT
3 | U-AXIS
59 P[]. CN3-3 _ +5-3 -5 +5V
5 PI | ; CN3-4>> 0V-3 P 6 ov
223 f ~ 7___ FG3
‘ BAT
No. 6CN orT>
WRCAO1 54 ~ CN4-1__ DATA+4 o _DATA4 || BT
CNPG456 24 ; B CN42= DATAA El 2 __DATA4
‘ -3 BAT
i -4 OBT
19 R-AXIS
45 pl]| CN4-3__ +5-4 No.7CN
21 Pl1. | CN4-4>> 0V-4 Pl \ -1 +5V
a7 v -2 ov
3 FG4
p
No.8CN No.14CN %
16 ~ CN5-1__ DATA+5 -1 DATA+5 -1 DATA+5 —<
14 Pl | CN5-2_" DATA-5 Pl 2 _CDATA5 Pl 2 _CDATAS B-AXIS
3 BAT 3 BAT
-4 OBT Pl -4 OBT @
%} P[]l CN5-3 _ +5-5 No.15CN
13 Pll | CN5-4" QV-5 Pl \ 5 +5V -1 +5V
39 v 6 ov Pl 2 ov
< o 3 FG5
No.9CN No.16CN %
8 ~ CN6-1__ DATA+6 -1 DATA+6 -1 DATA+6 —<
6 CN6-2_" DATA-6 Pl 2 DATA6 Pl 2 DATA® T-AXIS
3 BAT
-4 OBT @
%9 pf]i CN6-3 +5-6 No.17CN
5 Pl | CN6-4> 0V-6 Pl \ -3 +5V -1 +5V
31 Vo 4 oV Pl 2 oV
FG | - CN6-5 FG6 e -5 FG6 3 FG6
XIU01-CN25 2001 = B B1 1 L : 1
2_ SS1 ss1 2 L P 2
Al >§:| -3__BC1 BC1 Ut
-B1 ; ~ CN2-6__ +24V 2 SIAT BC2 Al Y () For LAMP (OPTION)
o CN3-6°= LB1 5 oLBt ﬁ
a3 ; CN4-6°= BC2 -6 BC2 LB2 LA3
B2 CN5-6 > 0V B2 LB1 Pl LB3 for L,Uaxis interference L.S.
2 % < CN6-6_= SS2 o »
D3 > @ E (B1~
N

&E

Fig.22 (a) Internal Connection Diagram
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Feeder Cable Internal Wiring B and T Axes Internal wiring

e
[ PN . 1
. Base | Casing |
3BC(20-29) oo L ¢ 3BC(20-29)
iy g E & el o
3BC-1 1 1 1 1 1 1 2BC-1
2 >2 2 2 Pl 2 2 2 -2
-3 3 3 3 3 3 3 -3
-4 4 4 4 Pl 4 4 4 -4
5 >5 5 5 5 -5
-6 6 6 6 Pl 6 -6
-7 7 7 -7 )
ZS 8 Pl 8 IS Incorporated wires
-10 10 Pl 10 -10
-1 >1 0.75 = 11 -11
-12 >12 0.75 12 -12
-13 13 1.25 13 -13
-14 >14 1.25 14 -14
-15 15 1.25 15 -15
-16 16 1.25 16 -16
2BC(6X6)
OE - ,,
AC1 : AC1 , //Q For FAN (OPTION)
AC2 AC2 ‘ -
1PWM-1-CN1 o
2 - C(‘:N 11- ; M\L/J} 3CN-1 MU1
- 2 MV1
3 CN 1-3°5 MW1 B MW >@ S-AXIS
-1 CN 1-4 > ME1 -4 ME1
CN 1-5> BA1 -5 BA1
CN 1-6_ BB1 -6 BB1 |YB
2PWM-1-CN1 TN
2 %N?Z- ; \L/J% 4CN-1 MU2
N 2 MV2
:2 CN2-3 W2 -3 MwW2 >@ L-AXIS
1 CN2-4 E2 -4 ME2
CN2-5> BA2 -5 BA2
- 6 BB2 |YB
3PWM-1-CN1 S TN
2 %N’s?; ; Mgg - 10CN-1. MU3
N 2 MV3
j CN3-3 > MW3 -3 MW3 >@ U-AXIS
P CN3-4_~ ME3 4 ME3
CN3-5" BA3 -5 BA3
: 6 BB3 |YB
4PWM-1-CN1 No.T1CN
2 %N44 ; M\L/Jz‘r 11CN-1 MU4
- 2 MV4
:2 CN4-3"> MwW4 3 MW4 >@ R-AXIS
1 CN4-4 > ME4 -4 ME4
CN4-5_" BA4 5 BA4
CN4-6_ BB4 6 BB4 |YB
5PWM-1-CN1 No.12CN No.18CN
2 %N55- ; Msg 12CN-1 MU5 18CN-1 MU5
- 2 MV5 2 MV5
:2 CN5-3_ MW5 -3 MW5 -3 MW5 >@ B-AXIS
1 CN5-4 > ME5 -4 ME5 4 ME5
CN5-5_" BA5S -5 BA5 -5 BA5
6 BB5 -6 BB5 |YB
6PWM-1-CN1 No.13CN 7 No.19CN
2 %N66- ; \L/Jg -1 MU6 g 19CN-1 MU6
- 2 MV6 2 MV6
j CN6-3 W6 -3 MW6 -3 MW6 >@ T-AXIS
P CN6-4__ ME6 4 > ME6
CN6-5_" BA6 -4 BA6 -5 BA6
XIUO1-CN29 ' 7 6 BB6 |YB
-B1
-A1
-C1
-D1 > —
-B2
-A2
-C2
-D2
Notes LA1
@ . . LBt L1 S-AXIS OVERRUN L.S.
1 .These drawings are applicable to UP6-AQ0. LA2
PE . > Q—C
2. In case of UP6-A01, connection of part® F< = o2 —, LAXISOVERRUNLS.
was changed as shown in the right drawing. LB3 ] L AND U-AXIS INTERFERENCE LS.
UP6-A01

Fig.22 (b) Internal Connection Diagram
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9.1 Inspection Schedule

9 Maintenance and Inspection

A\ WARNING

- Before maintenance or inspection, be sure to turn the main power sup-
ply off, and put up a warning sign. (ex. DO NOT TURN THE POWER ON.)

Failure to observe this warning may result in electric shock or injury.

/1\ CAUTION

e Maintenance and inspection must be performed by specified personnel.

Failure to observe this caution may result in electric shock or injury.
e For disassembly or repair, contact your Yaskawa representative.

e The battery unit must be connected before removing detection connec-
tor when maintenance and inspection.

Failure to observe this caution may result in the loss of home position data.

9.1 Inspection Schedule

Proper inspections are essential not only to assure that the mechanism will be able to function
for a long period, but also to prevent malfunctions and assure safe operation. Inspection inter-
vals are displayed in six levels. Conduct periodical inspections according to the inspection
schedule in " Table. 6 Inspection Items ".

In " Table. 6 Inspection Items ", the inspection items are classified into three types of opera-
tion: operations which can be performed by personnel authorized by the user, operations
which can be performed by personnel being trained, and operations which can be performed

by service company personnel. Only specified personnel are to do inspection work.

* The inspection interval must be based on the servo power supply on time.
@  These inspections were developed for applications where the manipulator is used for arc
b welding work. For any different or special applications, the inspection process should be
developed on an case-by-case basis.
For axes which are used very frequently (in handling applications, etc.), it is recom-
mended that inspections be conducted at shorter Intervals. Contact your Yaskawa repre-
sentative.
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9.1 Inspection Schedule

Table. 6 Inspection ltems
Schedule Inspection Charge
Items™ 1000 | 6000 | 12000 Method Operation
Dail H H H 24000 | 36000 Specified Licensee Service
y H H Person Company
Cycle | Cycle | Cycle
Check tram mark
) accordance and
® | Tram mark O Visual damage at the home O O O
position.
Check for damage
@ |External lead O Visual |and deterioration of (@) O O
leads.
i Clean the work area
Working area if dust or spatter is
® |and O Visual |present. Check for O O O
manipulator damage and outside
cracks.
L,U- Check for grease
() SL,U-axes O Visual *5g @) O O
motor leakage.
Baseplate S Tighten loose bolts.
i panner |Replace if necessary.
® |mounting O Wrench p Y O O O
bolts
Screw- | Tighten loose bolts.
ver mount-
® .CO er mount O driver, |Replace if necessary.| O O O
INng screws Wrench
Base connec- Check for loose con-
@ tors O Manual | nectors. O O O
RBT-axes Check for belt
timing belt ©) Manual tension and wear. o) ©)
Check for conduc-
tion between the
main connecter of
; Visual |base and intermedi-
ere hgrness O Multimeter | ate connector with ) )
@ " manipulator manually shaking the
(SLURBT- wire. Check for wear
axes leads)) of protective spring™
O Replace™ (@)
Check for conduc-
; Visual |tion between termi-
Wire hgrness O Multimeter | nals and wear of O O
In manipulator ) a4
® (BT-axes protective spring.
leads) 2
O Replace O
Replace the battery
B IV unit in unit when the battery
@ attc_a ylu t @) alarm occurs or the @) @)
manipulator manipulator drove for
36000H.
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9.1 Inspection Schedule

Table. 6 Inspection Items

Schedule

ltems™ Method Operation
Daily ”LOO 60H°0 12:3'00 24000 | 36000 P

Cycle | Cycle | Cycle

Inspection Charge

Specified Licensee Service
Person Company

Check for malfunc-
tion. (Replace if nec-
essary.) Supply
grease 3 (6000H
cycle). See Par. "
9.2.2 Grease
Replenishment/
Replacement for S-

-axi
) S-axis speed e} O Grease | 5is Speed Reducer

reducer Gun
Replace grease*3.
(12000H cycle)
See Par. " 9.2.2
Grease Replenish-
ment/Replacement
for S-Axis Speed
Reducer "

Check for malfunc-
tion. (Replace if nec-
essary.) Supply
grease 3 (6000H
cycle). See Par. "
9.2.3 Grease
Replenishment/
LU-axes Replacement for L-

@3 |speed reduc- O O ng:e Axis Speed Reducer
ers )

Replace grease*3
(12000H cycle). See
Par. " 9.2.3 Grease
Replenishment/
Replacement for L-
Axis Speed Reducer

Check for malfunc-
tion. (Replace if nec-
essary.) Supply
grease 3 (6000H
cycle).

RBT-axes Grease | See Par."9.2.4
@4 |speed reduc- O Gun | Grease Replenish-
ers ment/Replacement
for U-Axis Speed
Reducer ", " 9.2.5
Grease Replenish-
ment for R-Axis
Speed Reducer "

Check for malfunc-
tion. (Replace if nec-
essary.) Supply
grease 3 (6000H

. Grease |

T-axis gear O cycle).

® 9 Gun  |See Par."9.2.6
Grease Replenish-
ment for B- and T-
Axis Speed Reduc-
ers”
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9.1 Inspection Schedule

Table. 6 Inspection ltems
Schedule Inspection Charge
ltems™ 1000 | 6000 | 12000 Method Operation
Dail H H H 24000 | 36000 Specified Licen Service
y H H Person | eMS€€ Company
Cycle | Cycle | Cycle
Check for malfunc-
tion. (Replace if nec-
essary.) Supply
grease*g (6000H
R-axis cross G gycle).
- rease |See Par."9.2.7
® roller bearing o Gun | Grease Replenish- O o
ment for T-Axis Gear
","9.2.8 Grease
Replenishment for R-
Axis Cross Roller
Bearing "
@ |Overhaul O O
*1 When checking for conduction with multimeter, connect the battery to “BAT” and “OBT” of connectors on the
motor side for each axis, and then remove connectors on detecter side for each axis from the motor. Other-
wise, the home position may be lost. (Refer to " 9.2.9 Notes for Maintenance ")
*2  Wire harness in manipulator to be replaced at 24000H inspection.
*3 For the grease, refer to " Table. 7 Inspection Parts and Grease Used ".
*4 Inspection No. correspond to the numbers in " Fig. 23 Inspection Parts and Inspection Numbers ".
*5  The occurrence of a grease leakage indicates the possibility that grease has seeped into the motor. This can

cause a motor breakdown. Contact your Yaskawa representative.

Fig. 23 Inspection Parts and Inspection Numbers
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9.1 Inspection Schedule

Table. 7 Inspection Parts and Grease Used

No. Grease Used Inspected Parts
12,13 Molywhite RE No. 00 S-, L-, and U-axis speed reducers
14 15 Harmonic Grease SK-1A R-, B and T-axis speed reducers,
’ T-axis gear
16 Alvania EP Grease 2 R-axis cross roller bearings

The numbers in the above table correspond to the numbers in " Table. 6 Inspection Items ".
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9.2 Notes on Maintenance Procedures

9.2 Notes on Maintenance Procedures

9.2.1 Battery Unit Replacement

If the battery alarm occurs in the XRC, replace the battery according to the following proce-
dure:

[ Battery
Unit

\
08 2
o) {

Connector
Base

Connector

Support
Base Bolt BR

Fig. 24 Battery Location

Battery unit for SLU-axes

See Procedure 6 before replacement HW9470917-A
See Procedure 7 / (See " Table. 8
ee Frocedure — Spare Parts for
bH OBTT H = a: Insertion-type pin terminal(Male) tLI;SGI\/'I'otoman-
o H BATT H = b: Insertion-type pin terminal(Female) )

L) I —
LT —

o]l
oL

S
]

See Procedure 4 \ for SLU-axes before

See Procedure 6 replacement

[@)

See Procedure 7

See Procedure 5 New battery unit

b H 0BT4 H =
aH BAT4 H
[ J{bfoBTd H— 3
[ T{o{BATA H—— 3
See Procedure 4 Connector base Support QI‘}W9470917—A
/ (See " Table. 8

Spare Parts for the
Motoman-UP6 ")

Fig. 25 Battery Connection

Turn the XRC main power supply off.

Remove the connector base, and grease tube from the union.

Remove the battery unit mounting screw on the support.

Remove the plastic tape (insulation tape) protecting the connection part of the battery
unit in the manipulator.

5. Connect the new battery.

PowbdPE
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9.2 Notes on Maintenance Procedures

6. Remove the old battery.

@ Remove the old battery unit after connecting the new one so that the encoder absolute
data does not disappear.

7. Protect the connection part of the battery unit in the manipulator with plastic tape (insu-
lation tape).

8. Mount the battery unit with the screws, connect the grease tube to the union, and then
mount the connector base.

9.2.2  Grease Replenishment/Replacement for S-Axis
Speed Reducer

——
—>
—
So: Grease o
exhaust plug
G Nipple / 1T \
A-PT1/8

—
s L

Si: Grease
Inlet

G Nipple A-PT1/8

S-axis speed
reducer

Fig. 26 S-Axis Speed Reducer Diagram

@ For ceiling mounted manipulators, the exhaust port and the grease inlet are inverted.
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9.2 Notes on Maintenance Procedures

B  Grease Replenishment (Refer to " Fig. 26 S-Axis Speed Reducer
Diagram ".)
Replenish the grease according to the following procedure:
1. Remove the So exhaust plug.

@ If grease is added without removing the exhaust plug, the grease will go inside the motor

and may damage it. It is absolutely necessary to remove the plug.
[

2. Inject the grease into the Si grease inlet using a grease gun.

Grease type: Molywhite RE No. 00
Amount of grease: 30cc
(60cc for 1st supply)

3. Move the S-axis for for a few minutes to discharge the excess grease.
4. Reinstall the So exhaust plug.

B Grease Replacement (Refer to " Fig. 26 S-Axis Speed Reducer
Diagram ".)

1. Remove the So exhaust plug.

@ If grease is added without removing the exhaust plug, the grease will go inside the motor

and may damage it. It is absolutely necessary to remove the plug.
[

2. Inject the grease into the Si grease inlet using a grease gun.

Grease type: Molywhite RE No. 00
Amount of grease: 200cc

3. The grease replacement is complete when new grease appears in the So exhaust port.
The new grease can be distinguished from the old grease by color.

4. Move the S-axis for for a few minutes to discharge the excess grease.

5. Wipe the So exhaust port with a cloth and reinstall the plug.
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9.2 Notes on Maintenance Procedures

9.2.3  Grease Replenishment/Replacement for L-Axis
Speed Reducer

Lo: Grease
__ exhaustpug L-axis speed
G Nipple A-MT6 x 1 reducer

[

Li: Grease inlet

G Nipple A-MT6 x 1

L

Fig. 27 L-Axis Speed Reducer Diagram

@ For ceiling mounted manipulators, the exhaust port and the grease inlet are inverted.

B  Grease Replenishment (Refer to " Fig. 27 L-Axis Speed Reducer
Diagram ".)
Make the L-arm vertical for ground.
Remove the Lo exhaust plugs.

@ If grease is added without removing the exhaust plugs, the grease will go inside the motor

and may damage it. It is absolutely necessary to remove the plugs.
[ _J

3. Inject grease into the Li grease inlet using a grease gun.

Grease type: Molywhite RE No. 00
Amount of grease: 30cc
(60cc for 1st supply)

4. Move the L-Axis for for a few minutes to discharge the excess grease.
5. Wipe the Lo exhaust plugs with a cloth and reinstall the plugs.
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9.2 Notes on Maintenance Procedures

B  Grease Replacement (Refer to " Fig. 27 L-Axis Speed Reducer Dia-
gram".)

1. Make the L-arm vertical for ground.
Remove the Lo exhaust plugs.

@ If grease is added without removing the exhaust plugs, the grease will go inside the motor

and may damage it. It is absolutely necessary to remove the plugs.
[

3. Inject grease into the Li grease inlets using a grease gun.

Grease type: Molywhite RE No. 00
Amount of grease: approx. 200cc

4. The grease replacement is complete when new grease appears in the Lo exhaust
ports. The new grease can be distinguished from the old grease by color.

5. Move the L-Axis for for a few minutes to discharge the excess grease.

6. Wipe the Lo exhaust plugs with a cloth and reinstall the plugs.

9.2.4  Grease Replenishment/Replacement for U-Axis
Speed Reducer

(( )

Uo: Grease
exhaust plug

G Nipple A-MT6 x 1

i
i

U-axis speed
reducer

Ui: Grease Inlet
G Nipple A-MT6 x 1

Fig. 28 U-Axis Speed Reducer Diagram

@ For ceiling mounted manipulators, the exhaust port and the grease inlet are inverted.
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9.2 Notes on Maintenance Procedures

B  Grease Replenishment (Refer to " Fig. 28 U-Axis Speed Reducer
Diagram ".)

1. Make the U-arm horizontal for ground.
Remove the Uo exhaust plugs.

@ If grease is added without removing the exhaust plugs, the grease will go inside the motor
and may damage it. It is absolutely necessary to remove the plugs.

3. Inject grease into the Ui grease inlet using a grease gun.

Grease type: Molywhite RE No. 00
Amount of grease: 30cc
(60cc for 1st supply)

4. Move the U-Axes for a few minutes to discharge the excess grease.
5. Wipe the Uo exhaust plugs with a cloth and reinstall the plugs.

B Grease Replacement (Refer to " Fig. 28 U-Axis Speed Reducer
Diagram ".)

1. Make the U-arm horizontal for ground.
Remove the Uo exhaust plugs.

@ If grease is added without removing the exhaust plugs, the grease will go inside the motor

and may damage it. It is absolutely necessary to remove the plugs.
[ J

3. Inject grease into the Ui grease inlets using a grease gun.

Grease type: Molywhite RE No. 00
Amount of grease: approx. 200cc

4. The grease replacement is complete when new grease appears in the Uo exhaust
ports. The new grease can be distinguished from the old grease by color.

5. Move the U-Axes for a few minutes to discharge the excess grease.

6. Wipe the Uo exhaust plugs with a cloth and reinstall the plugs.

9-11



9.2 Notes on Maintenance Procedures

9.2.5  Grease Replenishment for R-Axis Speed Reducer

Ro: Plug for air flow
(Hexagon socket head M6)

R-axis speed
reducer

00C0s
o000

Ri: Grease inlet
G Nipple A-MT6 x 1

/
S

Section A-A

Fig. 29 R-Axis Speed Reducer Diagram

1. Remove the Ro plug for air flow.
2. Inject grease into the Ri grease inlet using a grease gun. (Refer to " Fig. 29 R-Axis

Speed Reducer Diagram ".)

Grease type: Harmonic grease SK-1A
Amount of grease: 8cc
(16cc for first supply)

@ The Ro exhaust port is used for air flow. Do not inject excessive grease into the Ri grease

inlet.
[ _J

3. Reinstall the Ro plug.
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9.2 Notes on Maintenance Procedures

9.2.6  Grease Replenishment for B- and T-Axis Speed
Reducers

Bo: Plug for air flow

-7 |
L £ To: Plug for
4 air flow

B-axis speed reducer

T-axis
speed
reducer

N

Bi: Grease inlet

G Nipple A-MT6 x 1_Ti: Grease inlet
u G Nipple A-MT6 x 1

- 7 ﬂ

Fig. 30 B- and T-Axis Speed Reducers Diagram

1. Remove the Bo and To plugs for air flow.

@ Remove the U-arm cover side of the B-axis speed reducer.

2. Inject grease into the Bi and Ti grease inlets using a grease gun. (Refer to " Fig. 30 B-
and T-Axis Speed Reducers Diagram ".)

Grease type: Harmonic grease SK-1A
Amount of grease:
For B-axis (Bi): 10cc (20cc for 1st supply)
For T-axis (Ti): 5cc (10cc for 1st supply)

@ The Bo and To exhaust ports are used for air flow. Do not inject excessive grease into the

Bi and Ti grease inlets.
[ _J

3. Reinstall the Bo and To plugs.

@ Mount the U-arm cover side of the B-axis speed reducer. (Referto " 9.2.9 Notes for Main-
tenance ")
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9.2 Notes on Maintenance Procedures

9.2.7  Grease Replenishment for T-Axis Gear

Bo: Plug for air flow
i = = ~

Gear Grease Inlet

(G Nipple A-MT6 x 1)

Fig. 31 T-Axis Gear Diagram

1. Remove the Bo plug for air flow.
2. Inject grease into the gear grease inlet using a grease gun. (Refer to " Fig. 31 T-Axis

Gear Diagram ".)

Grease type: Harmonic grease SK-1A
Amount of grease: 5cc
(10cc for 1st supply)

@ The Bo exhaust port is used for air flow. Do not inject excessive grease into the gear

grease inlet.
[ _J

3. Reinstall the Bo plug.
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9.2 Notes on Maintenance Procedures

9.2.8  Grease Replenishment for R-Axis Cross Roller Bear-
ing

Co plug for air flow

R-axis cross
roller bearing

Section A-A

Fig. 32 R-Axis Cross Roller Bearing Diagram

1. Remove the Co plug for air flow.
2. Inject grease into the Ci grease inlet using a grease gun. (Refer to " Fig. 32 R-Axis

Cross Roller Bearing Diagram ").

Grease type: Alvania EP grease 2
Amount of grease: 3cc
(6¢c for 1st supply)

@ The Co exhaust port is used for air flow. Do not inject excessive grease into the gear

grease inlet.
[ _J

3. Reinstall the Co plug.
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9.2 Notes on Maintenance Procedures

9.2.9 Notes for Maintenance

[ Wrist Axes

The motor and encoder units are provided with the wrist unit. To prevent fumes from penetrat-
ing into the wrist unit, the matched parts are sealed with silicon sealant. Therefore, if the wrist
cover is disassembled, reseal with silicon sealant (modifier silicon caulk, refer to " Table. 8
Spare Parts for the Motoman-UP6 ").

Cover

/ Cover joining face

W

Cover joining face
Cover

Fig. 33 Sealing Part of Wrist Unit

B Encoder Connector (with CAUTION label)

Connect the battery unit with reference to the following figure before removing the encoder
connector (with CAUTION label).

Encoder

Motor L]

Motor cable
etc

Internal ' Powerconnector

wire

a: Insertion-type pin terminal(Male)
b: Insertion-type pin terminal(Female)

- COe—= | ||
e i AN % —
\ SN———"(r HbI[ ] I - -

Encoder connector E
CAUTION label Connection diagram

———————{ BT Holl [[bH 0BT4 H =
—————J BT Hb ][ J[oHBAT4H =

o N

1O
Battery unit type:
HW9470917-A

AW A R N ‘ N G (See " Table. 8 Spare Parts for the
Motoman-UP6 ")

Connect battery to encoder
to save the data before
removing connector.

Fig. 34 Encoder Connector Diagram
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10 Recommended Spare Parts

It is recommended that the following parts and components be kept in stock as spare parts for
the Motoman-UP6. The spare parts list for the Motoman-UP6 is shown below. Product perfor-
mance can not be guaranteed when using spare parts from any company other than
Yaskawa. The spare parts are ranked as follows:

* Rank A: Expendable and frequently replaced parts

« Rank B: Parts for which replacement may be necessary as a result of frequent operation
* Rank C: Drive unit

@ For replacing parts in Rank B or Rank C, contact your Yaskawa representative.

L )
Table. 8 Spare Parts for the Motoman-UP6
Parts Qty
Rank No Name Type Manufacturer Qty per Remarks
' Unit
Grease Molywhite Yaskawa Electric
A ! RE No. 00 Corporation 16kg )
Grease Harmonic Grease Harmonic Drive
A 2 SK-1A System Co., Lid. | 2°K9 | -
Grease Alvania EP Showa QOil Co.,
A 8 Grease 2 Ltd. 16kg i
A 4 Silicon Rubber Modifier Silicon Konishi Co., Ltd.
Compound Tube Caulk
A 5 Battery Unit HW9470932-A Yaskawa Electric 1 1 for SLU-axes
Corporation
A 6 Battery Unit HW9470917-A Yaskawa Electric 1 1 for RBT-axes
Corporation
R-Axis Timing Belt 60S4.5M338 Mitsuboshi Belt-
B 7 . L 1 1
ing Limited
B-Axis Timing Belt 60S4.5M518 Mitsuboshi Belt-
B 8 . L 1 1
ing Limited
T-Axis Timing Belt 60S4.5M387 Mitsuboshi Belt-
B 9 . L 1 1
ing Limited
B 10 S-Axis HW9280729-A Yaskawa Electric 1 1
Speed Reducer Corporation
B 1 L-Axis HW9280732-A Yaskawa Electric 1 1
Speed Reducer Corporation
B 12 U-Axis HW9280738-A Yaskawa Electric 1 1
Speed Reducer Corporation
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Table. 8 Spare Parts for the Motoman-UP6

Parts Qly
Rank No Name Type Manufacturer Qty per Remarks
' Unit
B 13 R-Axis HW9381377-A Yaskawa Electric 1 1
Speed Reducer Corporation
B 14 B-Axis HW9381454-A Yaskawa Electric 1 1
Speed Reducer Corporation
B 15 T-Axis HW9381379-A Yaskawa Electric 1 1
Speed Reducer Corporation
Internal Wiring HW9171470-A Yaskawa Electric
B 16 . 1 1
Corporation
B- and T-Axes HW9371034-A Yaskawa Electric in U-arm
B 17 g . 1 1
Internal Wiring Corporation
S-and U-Axes HW9381362-A Yaskawa Electric With brake, with
c 18 AC Servomotor Corporation 1 5 key, lead terminal
treatment comple-
tion
L-Axis HW9381363-A Yaskawa Electric With brake, with
AC Servomotor Corporation key, lead terminal
C 19 1 1
treatment comple-
tion
R-, B- and T-Axes HW9381370-A Yaskawa Electric With brake, no
AC Servomotor Corporation key, lead terminal
C 20 1 3
treatment comple-
tion
Limit Switch Set HW9371069-A Yaskawa Electric Lead terminal
C 21 Corporation 1 1 treatment comple-
tion
c 29 Wrist Unit HW9170593-A Yaskawa_ Electric 1 1
Corporation
c 23 R-axis Driving Unit HW9370934-A Yaskawa Electric 1 1

Corporation
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11.1 S-Axis Parts List

11 Parts List

11.1 S-Axis Parts List
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11.1 S-Axis Parts List

No.

1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011

1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1050
1051
1052
1053
1054
1055
1056

DWG No.
HW9100881-1
POC6-01M
NB-0640-0.25
HW9100941-1
HW9302222-1
A-MT6 x 1
M5 x 5

GT-SA M8 x 30
GT-SA M10 x 25
GT-SA M6 x¥20

SDMDH-06A2A-
YR24

M8 x 50

2H-8
HW9230729-A
M4 x 80

2H-4

GT-SA M6 x 30
HW9405026-1
M5 x 10
HW9405273-1
M10 x 35
2H-10
HW9302303-1
M5 x 16
HW9302270-1
GT-SA M6 x 15
CD-31

M6 x 8
TA1-S10

M5 x 10

T50R
HWO9371069-A
M5 x 20

2H-5

GT-SA M10 x 20
HW9405238-A
GT-SA M6 x 45
M6
HW9405284-A
GT-SA M6 x 30
M6

TA1-S10

M5 x10

T50R
HW9405420-1
PMF6-01
KQE10-03
3/8-19

A-PT1/8

CD-31

M5 x 10

Name

Base

Union

Tube

S head

M base

G nipple

H set screw
Socket screw
Socket screw
Socket screw
Motor

Socket screw
Spring washer
Reduction gear
Socket screw
Spring washer
Socket screw
Cover

APS bolt

Dog

Socket screw
Spring washer
Cover

APS bolt
Cover

Socket screw
Saddle

APS bolt
Clamp

APS bolt
Insulok’ tie

LS ASSY
Socket screw
Spring washer
Socket screw
Stopper
Socket screw
Washer
Stopper
Socket screw
Washer
Clamp

APS bolt
Insulock’ tie
Support
Union

Union

Plug

G nipple
Saddle

Round head
screw

Pcs.

WA R R R R R R R

e
)

R PP W W

Juny
o]

N R RPRRPRRPRRPRRPRRRRRPREPRPRRPRRRRPNNRPRPRRPRRPRNRPNRPEPRNERRRERENLER
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No.
1057

1058
1059
1060
1061
1062

DWG No.
M5 x6

M6 x 8
TA1-S10
T50R
M5 x 10
M10

Name
Round head
screw
APS bolt
Clamp
Insulock’ tie
APS bolt
| bolt

Pcs.

N DR PR



11.2 L.U-Axis Driving Unit

11.2 L.U-Axis Driving Unit
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11.2 L.U-Axis Driving Unit

No.
1004
2001

2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

2014
2015

2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028

DWG No.
HW9100941-1

SGMDH-12A2A-
YR12

GT-SA M8 x 30
HW9100942-1
M14 x 35
GT-SH M14
A-MT6 x 1
HW9280732-A
GT-SA M8 x 45
M6 x 60

2H-6
HW9302190-1
M6 x 8

SGMDH-06A2A-
YR-24

GT-SA M8 x 30
HW9280738-A

M4 x 50

2H-4

GT-SA M6 x 40
HW9100943-1
GT-SA M10 x 30
A-MT6 x 1
HW9405283-A
M5 x 20

2H-5

GT-SA M5 x12
HW9200893-1
GT-SA M5 x 12
HW9405357-1

Name
S head
Motor

Socket screw
Larm

Socket screw
Washer

G nipple
Reduction gear
Socket screw
Socket screw
Spring washer
Cover

APS bolt
Motor

Socket screw

Reduction
Gear

Socket screw
Spring washer
Socket screw
Casing
Socket screw
G nipple
Stopper
Socket screw
Spring washer
Socket screw
Cover

Socket screw
Cover

Pcs.

R, P OO R A

IN SR T

B
N

P O P NDNNMNDNMNNDDNO PP
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11.3 R-Axis Driving Unit

11.3 R-Axis Driving Unit

11-5



11.3 R-Axis Driving Unit

No.

2019
3001
3002
3003
3004

3005
3006
3007
3008

3009
3010
3011
3012
3013
3014
3015
3016
3017
3018
3019
3020
3021
3022
3023
3024
3025
3026
3027
3028
3029
3030
3031
3032

3033
3034
3035
3036
3037
4004

DWG No.
HW9100943-1
HW9331377-A
GT-SA M6 x40
GT-SA M4 x 12
AG3584A0

GT-SA M5 x 12
HW9301499-1
GT-SA M6 x 20

SGMPH-01A1A-
YR21

GT-SA M4 x 16
HW9482235-A
GT-SA M4 x12
LP-M5
HW9301500-1
HW9405356-1
M5 x 10
HQE10-03
PT3/8
HW9301976-1
GT-SA M5 x 12
HW9302409-1
GT-SA M5 x 12
HW9482236-A
GT-SA M4 x 12
680622
680922
IRTW-58
GT-SA M6 x 40
GT-SA M6 x 40
CD-12

M5 x 10

TAI-S8

M4 x 8

A-MT6 x 1
M6 x 8
LP-M5
HW9482408-A
T50R
HW9100796-1

Name

Casing
Reduction gear
Socket screw
Socket screw

Cross rollar
bearing

Socket screw
Housing
Socket screw
Motor

Socket screw
Pulley
Socket screw
Timing belt
Stopper

Plate

APS bolt
Union

Plug

Support
Socket screw
Support
Socket screw
Pulley
Socket screw
Bearing
Bearing
Retaining ring
Socket screw
Socket screw
Saddle

APS bolt
Clamp

Round head
screw

G nipple

H set screw
Plug

Seat
Insulok’ tie
U arm

B R NP OO0 R RPRPRAMRNRPNRRRNEREIERWIERIERDN PN RN

B R R R RPN
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11.4 Wrist Unit

11.4 Wrist Unit
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11.4 Wrist Unit

No.

3006
3028
4001

4002

4003
4004
4005
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031
4032
4033
4034
4035
4036
4037
4038
4039
4040
4041
4042
4043
4044
4045
4046
4047
4048
4049

DWG No.
HW9301499-1
GT-SA M6 x 40

SGMPH-01A1A-
YR21

SGMPH-01A1A-
YR21

GT-SA M4 x 16
HW9100796-1
HW9200780-1
GT-SA M5 x 12
HW9405025-1
GT-SA M4 x 12
HW9482352-A
GT-SA M4 x 12
60S4.5M387
60S4.5M518
HW9482220-A
GT-SA M4 x 12
HW9482219-A
GT-SA M4 x 12
HW9404986-1
GT-SA M4 x 12
HW9404529-1
GT-SA M14 x 12
HW9200713-1
HW9381452-A
6811LLU
HW9482218-A
6900ZZ*NS7*
6902ZZ*NS7*
HW9381454-A
GT-SA M4 x 12
GT-SA M4 x 12
6812LLU
HW9381384-A
GT-SA M4 x 12
HW9405199-1
HW9381379-A
GT-SA M5x 12
HW9481180-A
HW9302037-1
GT-SA M4 x 12
HW9403430-1
GT-SA M4 x 16
HW9405200-1
HW9481024-A
HW9302220-1
HW9404530-1
GT-SA M4 x 12
A-MT6 x 1
CD-12

M5 x 10
TA1-S8

Name
Housing
Socket screw
Motor

Motor

Socket scerw
U arm

Cover
Socket screw
Support
Socket screw
Pulley
Socket screw
Timing belt
Timing belt
Pulley
Socket screw
Pulley
Socket screw
B cover
Socket screw
Housing
Socket screw
Wrist base
Gear

Bearing
Bearing
Bearing
Bearing
Reduction gear
Socket screw
Socket screw
Bearing
Gear

Socket screw
B nut
Reduction gear
Socket screw
Bearing
Housing
Socket screw
Housing
Socket screw
B nut
Bearing
Flange
Housing
Socket screw
G nipple
Saddle

APS bolt
Clamp

Pcs.

P N PO
N

P NP RPRDMRPRRRPRRARORRORRRREPROODNRRPRRPRPRERRREPRAAERIMNRPRPRREPRRERRRENNDNLER

11-8

No.
4050

4051
4052
4053
4054
4055
4056

DWG No.
M4 x 8

T50R

A-MT6 x 1

M6 x 6

LP-M5
SP-0120**
HW9482404-A

Name
Round head
screw
Insulok’ tie
G nipple
H set screw
Plug
shim
Seat

Pcs.

B R R RPN R
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YASKAWA

YASNAC XRC
INSTRUCTIONS

FOR NORTH AMERICAN STANDARD

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. HW9482778 <>



/. CAUTION

e This manual explains the North American specifications which differ
from the standard XRC specifications.

e The items which are not explained in the manual are the same as the
standard specifications. Use the standard XRC instructions with this
manual.

@ vanpaTORY

e This manual explains setup, diagnosis, maintenance, hardware and so
on of the YASNAC XRC system. Read this manual carefully and be sure
to understand its contents before handling the YASNAC XRC.

e General items related to safety are listed in the Setup Manual Section 1:
Safety of 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,
A WA R N I 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
@ vrnoaTORY Ry ety

® PR O HIBITED  Mustnever 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 anemergency. The manipulator should not be used if the emergency
stop buttons do not function.

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 Sto

* 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.




/}\ 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 isthe 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 ke @

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
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1 YASNAC XRC Specification

A\ WARNING

Before operating the manipulator, check that the SERVO ON lamp goes
out when the emergency stop buttons on the playback panel and pro-
gramming pendant are pressed.

Injury or damage to machinery may result if the manipulator cannot be stopped in case of
an emergency. The emergency stop buttons are attached on upper-right of the playback
panel and right of the programming pendant.

Always set the teach lock before starting teaching.

Failure to observe this caution may result in injury from inadvertent operation of the play-
back panel.

Observe the following precautions when performing teaching operations
within the working envelope of the manipulator:
- Always view the manipulator from the front.

- Always follow the predetermined operating procedure.

- Always have an escape plan in mind in case the manipulator comes
toward you unexpectedly.

- Ensure that you have a place to retreat to in case of emergency.

Improper or unintentional manipulator operation can resultin injury.

Prior to performing the following operations, be sure that there is no one
within the working envelope of the manipulator, and be sure that you are
in a safe place yourself.

- Turning the power ON to the YASNAC XRC.

- Moving the manipulator with the programming pendant.
- Running check operation.

- Performing automatic operation.

Injury may result from collision with the manipulator to anyone entering the working enve-
lope of the manipulator.
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/1. CAUTION

e Perform the following inspection procedures prior to performing teach-
ing operations. If problems are found, correct them immediately, and be
sure that all other necessary processing has been performed.

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

e Always return the programming pendant to its specified position after
use.

If the programming pendant is inadvertently left on the manipulator, fixture, or on the floor,
the manipulator or a tool could collide with it during manipulator movement, possibly
causing injuries or equipment damage.
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1.1 Specification List

1.1 Specification List

Controller
Configuration Free-standing, enclosed type
Dimensions Refer to following

Cooling System

Indirect cooling

Ambient Temperature

0°C to + 45°C (During operation)
-10°C to + 60°C (During transit and storage)

Relative Humidity

90%RH max. (non-condensing)

Power Supply

3-phase, 240/480/570 VAC(+10% to -15%) at 50/60Hz(+2
Hz) (Built-in transformer tap switchable)

Built-in transformer 240 V - 480 V - 570 V/208 V ( A& ¥¥)
Switch built-in transformer tap according to the supplied
voltage on customer side. (480 VAC is set before ship-
ment.)

Grounding Grounding resistance: 100 Q or less
Exclusive grounding
Digital I1/0 Specific signal (hardware) 14 inputs and 8 outputs

General signals (standard, max.) 40 inputs and 40 outputs

Positioning System

By serial communication (absolute encoder)

Drive Unit

SERVOPACK for AC servomotors

Acceleration/
Deceleration

Software servo control

Programming
Capacity

5000 steps, 3000 instructions

Play

back Panel*1

Dimensions

190(W) x 120(H) x 50(D) mm

Buttons Provided

Mode change
Start / Hold, Emergency stop

*1  An optional remote playback panel is available

Dimensions

750(W) x 1100(H) % 550(D) mm (Except for SV3X)

750(W) x 860(H) x 550(D) mm (SV3X)
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1.2 Function List

1.2 Function List

Programming | Coordinate System
Pendant

Joint, Rectangular/Cylindrical, Tool, User Coordinates

Operation Modification of
Teaching Points

Adding, Deleting, Correcting (Robot axes and external axes
can be independently corrected.)

Inching Operation

Possible

Locus Confirmation

Forward/Reverse step, Continuous feeding

Speed Adjustment

Fine adjustment possible during operating or pausing

Timer Setting

Possible every 0.01 s

Short-cut Function

Direct-open function, Screen reservation function

Interface RS-232 x 1 port for FC 1/FC2
(At Programming Pendant)
Application Arc welding, Spot welding, Handling, General, Others
Safety Essential Measures | UL standard

Feature

Running Speed
Limit

User definable

Deadman Switch

3 position type. Servo power can be turned on at the mid
position only. (Located on programming pendant)

Collision proof
Frames

S-axis frame (doughnut-sector), Cubic frame (user coordi-
nate)

Self-Diagnosis

Classifies error and two types of alarms (major and minor)
and displays the data

User Alarm Display

Possible to display alarm messages for peripheral device

Machine Lock

Test-run of peripheral devices without robot motion

Door Interlock

A door can be opened only when a circuit breaker is off.

Maintenance | Operation Time

Control power-on time, Servo power-on time, Playback time,

Function Display Operation time, Work time
Alarm Display Alarm message and previous alarm records
I/0 Diagnosis Simulated enabled/disabled output possible

T.C.P.Calibration

Automatically calibrates parameters for end effectors using a
master jig
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1.3 Programming Pendant

Programing Programming Interactive programming
Functions
Language Robot language: INFORM lI
Robot Motion Con- | Joint coordinates, Linear/Circular interpolations, Tool coordi-
trol nates
Speed Setting Percentage for joint coordinates, 0.1mm/s units for interpola-

tions, Angular velocity for T.C.P.fixed motion

Program Control Jumps, Calls, Timer, Robot stop, Execution of some instruc-
Instructions tions during robot motion

Operation Instruc- Preparing the operation instructions for each application
tions (Arc-ON, Arc-OFF, efc...)

Variable Global variable, Local variable

Variable Type Byte type, Integer type, Double precision type, Real number

type, Position type

I/O Instructions Discrete 1/O, Pattern 1/0O processing

1.3 Programming Pendant

Material Reinforced thermoplastic enclosure with a detachable sus-
pending strap

Dimensions 200(W) x 348(H) x 61.8(D) mm

Displayed 40 characters 12 lines

Units
Multilingual function (English, Japanese, Hankul)
Backlight

Others 3 position deadman switch, RS-232C x 1 port

1-5



1.4 Equipment Configuration

1.4 Equipment Configuration

The XRC is comprised of individual units and modules (circuit boards). Malfunctioning compo-
nents can generally be easily repaired after a failure by replacing a unit or a module.
This section outlines the XRC equipment configuration.

1.4.1  Arrangement of Units and Circuit Boards

B  Configuration

Playback Panel Break Release Operation Panel o
Power Supply Unit ZY1C-883152 Circuit Protecter
(with protective cover) 1/0 Power Unit CPU Unit CP33FS-10D
5 JZNC-XIUO1B - - -
JZRCR-XPUO9B JZNCXRKO1B-1 Break Release Control Board CP33FS-5D
JZRCR-XFL02
[Pz =
©= . T
00 00 e =7 [5F
Disconecting Switch ast e & iz
194R-NC030P3 - b [
] -
sui b
- = [P
Transformer I ‘
NETH1000AUL16-1 1KVA MQ,J e 173
i a9
Servopack Section View A-A'

CACR-SV3AAA

Type | YASNAC XRC
SV3X | ERCR-SV3-RB00

SV3X Configuration (With transformer built-in)

Playback Panel
2Y1C-553152 Break Release Operation Panel

Power Supply Unit
(with protective cover) /0 Power Unit CPU Unit Circuit Protecter
JZRCR-XPU09B JZNC-XIU01B JZNC-XRK01B-1 CP33FS-5D

Break Release Control Board
JZRCR-XFL02

Disconecting Switch Q

¥ 194R-NCO30P3 i
. -
PR |
” =
|- e i ]
5 2 o]
LA
Servopack
CACR-SV3AAA Section View A-A'

Type | YASNAC XRC
SV3X |ERCR-SV3-RB01

SV3X Configuration (Without transformer)
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1.4 Equipment Configuration

Power Supply Unit
(with protective cover)
JZRCR-XPUO9

Playback Panel
ZY1C-883152

110 Power ON Unit

Brake Release Operation Panel
JZNC-XIU01

CPU Unit
JZNC-XRK01 B-1

Disconnecting Switch
194R-NC030P3

Brake Reliase Control Board
JZRCR-XFL02

Fuse: Class CC 5A (UP6)
Fues: Class CC 10A (Sk16X)

1> L

Servopack ]
CACR-UP6AAC (UPS) * IO
CACR-SK16AAC (SK16X)
.. DGR MMITI0NDD .
(Front Door Rear Side)
Circuit Protectorx2 Sectional view A-A’
CP33FS-10D (UP6) -
Transformer
NETH4500AULS16 4.5KVA CP33FS-15D {SK16K)
240-480-575V/208V
A7 Class H Type | YASNAC XRC
UP6 ERCR-UP6-RB00
SK16X | ERCR-SK16-RB00
UP6, SK16X Configuration (With transformer built-in)
Playback Panel
2Y1C-883152
Power Supply Unit ) .
(with protective cover) 1/0 Power ON Unit CGPU Unit Brake Reease Operation Panel
JZRCR-XPU09 JZNC-XIU01 JZNC-XRK01B-1

Disconnecting Switch
194R-NC030P3

Brake Release Control Board

JZRCR-XFL02

—1 fo

® | 1E
ee=
=3 T

Fuse: Class CC 10A (UP6)
Fuse: Class CC 15A (SK16X)

Servopack
CACR-UP6AAC (UP6)

k3

P

* DD O O

CACR-SK16AAC (SK16X)

. MO OO0

Q:.A ’ (Front Door Rear Side)
Circuit Protector Sectional view A-A’
CP33FS-10D (UP6) -
CP33FS-15D (SK16X'
Type | YASNAC XRC
UP6 ERCR-UP6-RB02
SK16X | ERCR-SK16-RBO1

UP6, SK16X Configuration (Without transformer)
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1.4 Equipment Configuration

Playback Panel
ZY1C-883152
Power Supply Unit !
(with protective cover) /0 Power ON Unit CPU Unit Brake Release Operation Panel
JZRCR-XPU08 JZNC-XIUO1 JZNC-XRKO01B-1

Brake Release Control Board

— A JZRCR-XFL02
e T {0
@) 1=
‘ ‘ =
Disconnecting Switch
194R-NC030P3
Fuse: Class CC 15A
Converter L ¢ ;! |
- I
Servo Unit . AN AR ANTIOND
CACR-SK45AAB (SK45X)
CACR-SK16MAAB (SK16M) (Front Door Rear Side)
Transformer _ Sectional view A-A"
NETH8000AULS16 8kVA
240-480-575V/208V Circuit Protector<2
A-YeClass H CP33FS-20D
Type YASNAC XRC
SK45X | ERCR-SK45-RB00
SK16MX | ERCR-SK16M-RB00
SK45X, SK16MX Configuration (With transformer built-in)
Playback Panel
Power Supply Unit ZY1C-S83152
(with protective cover) 1/0 Power On Unit CPU Unit Brake Release Operation Panel
JZRCR-XPU08 JZNC-XIU01 JZNC-XRK01 B-1
Brake Release Control Board
JZRCR-XFL02
3 o
ﬂ iun crz
”:1 RV
= == ‘ il
Disconnecting Swich | | /) %
194R-NC030P3 | | |
Fuse: Class CC 20A bl
MR I
Converter P . @ L \D o
JUSP-ACP25JAA P Em ot
- * [
Servo Unit A . [mmmmmmmm
CACR-SK45AAB (SK45X) Il
CACR-SK16MAAB (SK16MX) SN (Front Door Rear Side)
Sircuit Protector
CP33FS-20D
Type YASNAC XRC
SK45X | ERCR-SK45-RB01
SK16MX | ERCR-SK16M-RBO1

SK45X, SK16MX Configuration (Without transformer)
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1.4 Equipment Configuration

Playback panel
ZYRCR-XFL02

Power Supply Unit
(with protective cover)
JZRCR-XPUO7

CPU Unit
JZNC-XRK01B-1

1/0 Power ON Unit
JZNC-XIUO1

Brake Release Operation Panel

Brake Release Control Board
JZRCR-XFL02

Disconnecting Switch
194R-NC030P3
Huse: Class CC 20A

Converter P
JUSP-ACP35JAA i

[ U e

U777
P

DO D
. MO D0mD

Servopack
CACR-UP130AAB (UP130 and UP165)

CACR-UP130AABY18 (UP200 and UP130R)

(Front Door Rear Side)
Sectional view A-A’

Transformer Circuit Protectorx2)
NETH8000AULS16 8kVA CP33FS-30D
240-480-575V/208V
/\ -¥¢Class H Type YASNAC XRC

UP130 | ERCR-UP130-RB00

UP165 | ERCR-UP165-RB00

UP200 ERCR-UP200-RB00

UP130R | ERCR-UP130R-RB00

UP130, UP130R, UP165, UP200 Configuration (With transformer built-in)

Playback Panel
ZY1C-S83152

Power Supply Unit ] Brake Release Operation Panel
(with protective cover) 1/0 Power ON Unit CPU Unit
JZRCR-XPUO7 JZNC-XIU01 JZNC-XRK01B-1 Brake Release Control Board
JZRCR-XFL02
3 =
- J‘ :?
1 2
) i A
[ e
Disconnecting Swith 1] E
194R-NC030P3 i e
Fuse: Class CC 30A =g
. I
Converter i =i 3
JuspacPasin AL Ide T T .. gl L=
Servopack T OO ORINTID
CACR-UP130AAB (UP130 and UP165)
CACR-UP130AABY18 (UP200 and UP130R) | . (AU H MO L
Q:. A (Front Door Rear Side)
_Sectional view A-A”_
Circuit Protector
CP33FS-30D
Type | YASNAC XRC
UP130 | ERCR-UP130-RBO1
UP165 | ERCR-UP165-RBO1
UP200 ERGR-UP200-RB02
UP130R | ERCR-UP130R-RBO1

UP130, UP130R, UP165, UP200 Configuration (Without transformer)
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1.4 Equipment Configuration

Power Supply Unit
(with protective cover)
JZRCR-XPUO7

Disconnecting Switch (QS1)
194R-NC030P3
Fuse: Class CC 30A

No Fuse Breaker (QF2)

BU-ECA3040-L 40A 3P

Converter
JUSP-ACP35JAA

Servopack
CACR-SP100AAB (SP100X)
CACR-SK300AAB (SK300X)

1/0 Power on Unit

JZNC-XIUO1

CPU Unit
JZNC-XRK01B-1

Playback Panel
ZY1C-883152

Brake Release Operation Panel

Brake Reliase Control Board
JZRCR-XFL02

EL:A

nmie) | i

Transfoemer

NETH012AULS16 12kVA

240-480-575V/208V Type YASNAC XRC

A Ya ClassH SP100X_| ERCR-SP100-RB00
SK300X | ERCR-SK300-RBOO

SK300X, SP100X Configuration (With transformer built-in)
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1.4 Equipment Configuration

1.4.2 Cooling System of the Controller Interior

Helelelel—
oo

Servo Top Fan

Backside Duct Fan

Air Inlet

| «

b
| Servopack

Air Outlet

—

Servo Top Fan

i |nlet

Servopack

Backside Duct Fan

sl Air Output

4| ‘ j

i jNatural heat radiation
Tl j

5 ¢%\HJ j H_%&

Cooling System (Except for SV3X)

T

8}

Natural heat radiation%

|

s




1.4 Equipment Configuration
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2 Description of Units and Circuit Boards

A WARNING

- Before operating the manipulator, check that the SERVO ON lamp goes
out when the emergency stop buttons on the playback panel and pro-
gramming pendant are pressed.

Injury or damage to machinery may result if the manipulator cannot be stopped in case of
an emergency.

- Always set the teach lock before starting teaching.

Failure to observe this caution may result in injury due to inadvertent operation on the
playback panel.

- Observe the following precautions when performing teaching operations
within the working envelope of the manipulator:

- Always view the manipulator from the front.

- Always follow the predetermined operating procedure.

- Always have an escape plan in mind in case the manipulator comes
toward you unexpectedly.

- Ensure that you have a place to retreat to in case of emergency.

Improper or unintentional manipulator operation can resultin injury.

e When turning the power on to the YASNAC XRC, be sure that there is no
one within the working envelope of the manipulator, and be sure that
you are in a safe place yourself.

Injury may result from collision with the manipulator to anyone entering the working enve-
lope of the manipulator. Always press the emergency stop button immediately if there are
problems.
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2.1 Power Supply Unit

/1. CAUTION

e Perform the following inspection procedures prior to performing teach-
ing operations. If problems are found, correct 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.

e Always return the programming pendant to its specified position after
use.

If the programming pendant is inadvertently left on the manipulator or fixture, or on the
floor, the manipulator or a tool could collide with it during manipulator movement, possibly
causing injuries or equipment damage.

2.1 Power Supply Unit

The power supply unit consists of the contactor (1KM) for servo power and the line filter (12).
It turns the contactor servo power on and off using the signal for servo power control from the
I/0O power ON unit, and supplies power(3-phase AC200/220V) to the unit.

The power supply (single phase AC200/220V) is supplied to the control power supply unit, I/
O power ON unit and servopack (servo control power supply) via the line filter.

Power Supply Unit Models

Model Robot Type
JZRCR-XPUOQO9 SV3X, UP6, SK16X
JZRCR-XPUO8 SK45X, SK16MX
JZRCR-XPUO7 UP130, UP130R, UP165,

UP200, SK300X, SP100X
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2.1 Power Supply Unit

(12)

Noise Filter

(5X)

Single 200 VAC Output Connector,

Contactor Output, etc.

(1X)

Single-phase 200 VAC Output Connector

Pal

[

@|®

il
[mE}

®® @@‘f‘;

BEe

(4X)
Contactor Output

(1F, 2F)
Fuse

(1KM)
Contactor

Power Supply Unit Configuration (JZRCR-XPUO7 for UP130, UP130R, UP165, UP200, SK300X and SP100X)



2.1 Power Supply Unit
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2.1 Power Supply Unit

(12)
Noise Filter

(5X)
Single-phase 200 VAC Output Connector,
Contactor Output, etc.

(1F, 2F)
Fuse

(8X)
Triple-phase 200 VAC input

(2X)
Triple-phase 200 VAC Output Connector

olo

==V
|

SER _NO. RY8200-9021  DATE 1-1999

[

o

-

—o

(1X)

Single-phase 200 VAC input

N

,

(4X)
Contactor Output

(1KM)
Contactor

Power Supply Unit Configuration (JZRCR-XPUOQ9 for SV3X, UP6 and SK16X)



2.2 Brake Release Unit

2.2 Brake Release Unit

Brake Release Switch .
Brake Release Operation Panel

@ Display LED @

YASNAC XRC 00
@ b P

[
N

B

=l LT
T
)

Axis Selection Switch

Door Surface

2.2.1  Operation Methods

1. Make sure that the XRC is in the status of Servo OFF (the lamp “SERVO ON READY”
on the programming pendant is unlit).

2. Press the button “BRAKE RELEASE” of the brake release unit on the XRC door sur-
face. The lamp “BRAKE RELEASE" is lit. (The lamp is unlit when the button “BRAKE
RELEASE” is released.)

3. With the button “BRAKE RELEASE" held pressed, press the button of axis for which
the brake is to be released. The brake for the corresponding axis is released as long
as the button is pressed.

/1. CAUTION

e Watch on your feet and surroundings when releasing the brake.

When the brake is released, the robot may move by its own weight, which may cause a
injury and damage to the equipment.

* Release the axis brake one by one.
In the case that simultaneous release of brakes of multiple number of axes is hecessary,

pay full attention for an unexpected motion of robot. Otherwise, an injury or damage to
the equipment may be resulted.




3.1 Regular Inspections

3 Inspections

3.1 Regular Inspections

/1. CAUTION

« Do not touch the cooling fan or other equipment while the power is

turned ON.

Failure to observe this caution may result in electric shock or injury.

Carry out the following inspections.

Inspection Equipment Inspection ltem Inspection Comments
Frequency
Check thatthe doors are | Daily
completely closed.
XRC Controller Check for gaps or dam- | Monthly
age to the sealed con-
struction.
Fan on upper part of Check operation As required | While power ON
Servo
and backside duct fan
Fan for heat Check operation As required | While servo ON
exchanger
(Inside, Outside)
(Large type only)
Emergency stop Check operation As required | While servo ON
button
Deadman switch Check operation As required | On teach mode
Confirm battery alarmor | As required

Battery

message is displayed or
not
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3.2 XRC Inspections

3.2 XRC Inspections

3.2.1  Checking if the Doors are Firmly Closed

* The YASNAC XRC has a fully sealed construction, designed to keep external air contain-
ing oil mist out of the XRC.
Be sure to keep the XRC doors fully closed at all times, even when the controller is not
operating.

« Open or close the two locks in each door with the minus driver when opening or closing
the doors for maintenance after the main power is turned off. (CW: Open, CCW: Close)
Make sure push the door closed and turn the door lock with the driver. When the door is
closed, turn the door lock until the door clicks.

Door Lock @

Main Switch
Handle

Door Lock

YASNAC XRC Front View
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3.3 Cooling Fan Inspections

3.2.2  Checking for Gaps or Damage in the Sealed Con-
struction Section

« Open the door and check that the seal around the door is undamaged.

» Check that the inside of the XRC is not excessively dirty. If it is dirty, determine the cause,
take measures to correct the problem and immediately clean up the dirt.

« Fully close each door lock and check that no excessive gaps exist around the edge of the
door.

3.3 Cooling Fan Inspections

Inspect the cooling fans as required. A defective fan can cause the XRC to malfunction
because of excessive high temperatures inside.

The in-panel fan on upper part of servo and backside duct fan normally operate while the power is
turned ON. Check if the fans are operating correctly by visual inspection and by feeling air moving into
the air inlet and from the outlet.

[l

Helelele
*loerE

—
]

ErEEEE E_ 7 Servo Top Fan

B Backside Duct Fan

Air Inlet

=i <—

b
| Servopack

Air Outlet

— | —p

Cooling Fan Construction (SV3X)
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3.3 Cooling Fan Inspections

In-panel fan on Upper part of esrbo
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3.4 Emergency Stop Button Inspections

3.4 Emergency Stop Button Inspections

The emergency stop buttons are located on both the playback panel and the programming
pendant. Confir the servo power is off by pressing the emergency stop button on the play-
back panel after the servo ON button, before the robot is operated.

3.5 Deadman Switch Inspections

The programing pendant is equipped with a three-position deadman switch. Perform the fol-
lowing operation to confirm the deadman switch operates.

1. Press [TEACH] on the playback panel to switch to teach mode. The [TEACH] lamp
lights.

2. Press [SERVO ON READY] on the playback panel. The [SERVO ON READY] lamp
blinks.

SERVO ON
READY

NV Ly

3. Press [TEACH LOCK] on the programming pendant. The [TEACH LOCK] LED blinks.

oS
—(O
TEACH
LOCK

4. When the deadman switch is grasped lightly, the servo power is turned ON.
When the deadman switch is grasped firmly or released, the servo power is turned
OFF.

@ If the [SERVO ON READY] lamp does not light in previous operation (2), check the follow-
ing:
e » The emergency stop button on the playback panel is pressed.

» The emergency stop button on the programming pendant is pressed.

» The emergency stop signal is input from external.

If the servo is not turned on in a previous operation (4), check the following:
» The overrun LS is operating.

* If a major alarm is occurring.



3.6 Battery Inspections

3.6 Battery Inspections

The XRC has a battery that backs up the important program files for user data in the CMOS
memory.

A battery alarm indicates when a battery has expired and must be replaced. The programming
pendant display and the message "Memory battery weak" appears at the bottom of the dis-
play.

The way to replace the battery is described in “4.1.1 Replacing the Disconnecting Switch”.

3.7 Power Supply Voltage Confirmation

Check the voltage of 1 (R), 3 (S), 5 (T) terminal of the disconnecting switch (QS1) with an
electric tester.

Power Supply Voltage Confirmation

Measuring Items Terminals CorrectValue

Correlate voltage Between1-3 (R-S) | 575/480/240V (+10%, -15%)
Between 3-5(S-T)
Between 1-5(R-T)

Voltage between earth Between 1-E (R-E) | 575/480/240V (+10%, -15%)
(S phase ground) Between 5-E (T - E)

Between 3-E (S-E) | About OV

1(R) 3(S) 5(T) E

2U)  4(V) B6W) E

Disconnecting Switch



3.8 Open Phase Check

3.8 Open Phase Check

Open Phase Check List

Check Item Contents

Lead Cable Check Confirm if the lead cable for the power supply is wired as shown
in the following. If the wiring is wrong or broken, repair it.

Input Power Supply Check the open phase voltage of input power supply with an
Check electric tester.
(Normal value: 575/480/240V (+10%, -15%))

Disconnecting Switch Turn on the control power supply and check the open phase volt-
(QS1) Check age of “UV,W” of the disconnecting switch (QS1) with an electric
tester. If abnormal, replace the disconnecting switch (QS1).

575/480/240 VAC Input
| ——

Disconnecting Switch
QSs1

Transfomer (575-480-240V/208V)
T1

+ Circuit Protector

' QF 1
: - — ) Converter
H 1, Power Supply Unit
FR U I ] '
HE o] :
' ) )i) ECircuit Protector
: g iQF2
-..../4../4..7/...:

L1 L2 L3
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3.8 Open Phase Check
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4.1 Replacing XRC Parts

4 Replacing Parts

4.1 Replacing XRC Parts

A WARNING

e Turn OFF the power supply before opening the XRC doors.
Failure to observe this warning may result in electric shock.

e After turning OFF the power supply, wait at least 5 minutes before
replacing a servopack (including converter) or control power supply

unit. Do not touch any terminals during this period.

Failure to observe this warning may result in electric shock.

/1. CAUTION

e To prevent anyone inadvertently turning ON the power supply during
maintenance, put up a warning sign such as "DO NOT TURN ON THE
POWER" at the primary power supply (knife switch, wiring circuit
breaker, etc.) and at the YASNAC XRC and related controllers and use
accepted lockout/tagout procedures.

Failure to observe this caution may result in electric shock or injury.

« Do not touch the regeneration resistors. They are very hot.

Failure to observe this caution may result in burn injuries.

- After maintenance is completed, carefully check that no tools are left
inside the YASNAC XRC and that the doors are securely closed.

Failure to observe this caution may result in electric shock or injury.




4.1 Replacing XRC Parts

4.1.1 Replacing the Disconnecting Switch

The disconnecting switch (QS1) is equipped with the following fuses.

Parts No. Fuse Name Specification

FU1, Power Supply Fuse 600 VAC *1

FU2, TIME DELAY/CLASS CC (GOULD)
FU3

*1  The type of fuse differs depending on the robot model. Refer to the table “Power Sup-
ply Fuse List".

FU2
FU1

FU3

Direction for mounting fuse

]

ATDR

_

Disconnecting Switch Configuration

If a fuse appears to be blown, remove each fuse shown above and check the continuity with
an electric tester.
If the fuse is blown, replace it with the same type of fuse (supplied).

@ Determine and correct the cause of the blown fuse. If the problem is uncorrected, the fuse
may blow again.
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4.1 Replacing XRC Parts

Power Supply Fuse List

Fuse Type
Robot Model
With built-in transformer Without transformer
Sv3X ATDR3 3A (Class CC ATDR10 10A (Class CC)
UP6 ATDR5 5A (Class CC ATDR10 10A (Class CC)
SK16X ATDR10 10A (Class CC) ATDR15 15A (Class CC)

SK45X, SK16MX

ATDR15 15A (Class CC)

ATDR20 20A (Class CC)

UP130, UP130R,
UP165, UP200

ATDR20 20A (Class CC)

ATDR30 30A (Class CC)

SK300X, SP100X

ATDR30 30A (Class CC)
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4.1 Replacing XRC Parts

4.1.2 Replacing Parts of Power Supply Unit

The power supply unit (JZRCR-XPUQ7, 08, and 09) is equipped with the following fuses.

Parts No. Fuse Name Specification

1F 2F Control Power Supply Fuse | 250V, 10A, Time Lag Fuse
(Std: 326010, 250V, 10A (LIT-
TEL))

=
I

e

|
120FA 250V

o0
-0

X
DATE 1-1999
JAZRCR-XPU
SKAWA ELECTRIC CORPORATION
PAN /@Eﬁx\
‘Fﬁﬂ

4 g\ﬁ“ (F1F, 2F)
" [[comodonasll A el ——==N
S aIFEEEr A P RN 250V 10A
S 326010 (LITTEL)
I BN [ =

©
D||D|| D
® @
© ©
® @
© ©
DD D
©
A N

I

Fuse Locations in Power Supply Unit XPUO7 (for UP130, UP130R, UP165, UP200, SK300X and SP100X)



4.1 Replacing XRC Parts

DATE _1-1999

SER NO/

i (1F, 2F)
Tl Fuse
250V 10A

326010(LITTEL)

1KM

D P|®
D PD®
©
ah Pany Jany

fit It

Fuse Locations in Power Supply Unit XPUO8 (for SK45X and SK16MX)
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4.1 Replacing XRC Parts

IR IEEEEera] PN PN I ERl Vel
R SR e g R ISR el
5X 4X 8;
110’;_\ 50V 120’7\ 50V % §
A a |-
(1F, 2F) 2%%
M x| Seoz
326010(LITTEL) Aﬁﬁ* S > <
i i g -\ S
jie N

I
I

I
BT

Fuse Locations in Power Supply Unit XPUQ9 (for SV3X, UP6 and SK16X)

—

If a fuse appears to be blown, remove each fuse shown above and check the continuity with
an electric tester.
If the fuse is blown, replace it with the same type of fuse (supplied).

@ Determine and correct the cause of the blown fuse. If the problem is uncorrected, the fuse
may blow again.
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4.2 YASNAC XRC Parts List

4.2 YASNAC XRC Parts List

YASNAC XRC Parts List

No. Name Model Comment
1 Servopack *1 6 Axis type
2 CPU rack JZNC-XRKO01B-O
Backboard JANCD-XBB01
System control circuit board JANCD-XCPO01
High speed serial interface JANCD-XIF03
circuit board
Control power supply CPS-150F
3 1/0 Power ON unit JZNC-XIU01
Power ON circuit board JANCD-XTUO1
Specific I/O circuit board JANCD-XI001
General I/O circuit board JANCD-XIO02
4 Brake release operation board JARCR-XFL02
5 Transformer *4
6 Power supply unit *2
7 Playback panel ZY1C-SS3152
8 In-panel fan on upper part of 3610PS-22T-B30-B00
Servo
9 Backside duct fan 4715PS-22T-B30-B00 Small capacity
5915PS-22T-B30-B00 Large capacity
10 | Contactor circuit board fuse 313005, 5A, 250V Time lag fuse
312003, 3A, 250V Rapid cut fuse
GP40, 4.0A, 250V Alarm fuse
11 Contactor circuit board relay LY2 DC24V
12 Battery ERG6VC3N 3.6V
13 | Power supply fuse *3 TIME DELAY/CLASS CC
*1  The type of the servopack depends on the robot model. For details, see the " Table.

Servopack List (Small Capacity) “, " Table. Servopack List (Large Capacity) ".
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4.2 YASNAC XRC Parts List

*2  The type of the power supply unit depends on the robot model. For detail, see the "

Table. Power Supply Unit Type ".

*3  The type of the fuse depends on the robot model. For detalil, see the" Table. Power

Supply Fuse "

*4  The type of the transformer depends on the robot model. For detail, see the" Table.
Transformer Type "

Servopack List (Small Capacity)

SV3X UP6 SK16X
Component
Type Type Type
Servopack CACR-SV3AAA CACR-UPG6AAC CACR-SK16AAC
Converter JUSP-WS05JAA JUSP-ACPO5JAA JUSP-ACPO5JAA
Amplifier S | JUSP-WS02AA JUSP-WSO05AAY17 JUSP-WS10AAY17
L | JUSP-WS02AA JUSP-WS10AAY17 JUSP-WS10AAY17
U | JUSP-WSO01AA JUSP-WSO05AAY17 JUSP-WS10AAY17
R | JUSP-WSASAA JUSP-WS01AA JUSP-WS02AA
B | JUSP-WSAS5AA JUSP-WS01AA JUSP-WS02AA
T | JUSP-WSASAA JUSP-WS01AA JUSP-WS02AA

Servo control
circuit board

JASP-WRCAO01

JASP-WRCAO01

JASP-WRCAO01

Control power
supply

JUSP-RCPO1AAC

JUSP-RCPO1AAC

JUSP-RCPO1AA
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4.2 YASNAC XRC Parts List

Servopack List (Large Capacity)

SK16MX SK45X
Component
Type Type
Servopack CACR-SK16MAAB CACR-SK45AAB
Amplifier JUSP-WS30AA JUSP-WS30AA
JUSP-WS20AA JUSP-WS20AA

JUSP-WS20AA

JUSP-WS20AA

JUSP-WS02AA

JUSP-WS10AA

JUSP-WS02AA

JUSP-WS10AA

| @™ | C| | W”

JUSP-WS02AA

JUSP-WS10AA

Servo control
circuit board

JASP-WRCAO01

JASP-WRCAO01

Converter

JUSP-ACP25JAA

JUSP-ACP25JAA

Control power
supply

JUSP-RCPO1AAC

JUSP-RCPO1AAC

Servopack Configuration (Large Capacity Type)

UP130, UP165

UP130R, UP200

Component
Type Type
Servopack CACR-UP130AAB CACR-UP130AABY18
Amplifier JUSP-WS60AA JUSP-WS60AAY18

JUSP-WSG60AA

JUSP-WS60AAY18

JUSP-WSG60AA

JUSP-WSG60AA

JUSP-WS02AAY 13

JUSP-WS20AAY13

JUSP-WS15AAY13

JUSP-WS15AAY13

| | C| | ®”

JUSP-WS15AAY 13

JUSP-WS15AAY13

Servo control
circuit board

JASP-WRCAO01

JASP-WRCAO01

Converter

JUSP-ACP35JAA

JUSP-ACP35JAA

Control power
supply

JUSP-RCPO1AAC

JUSP-RCPO1AAC
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4.2 YASNAC XRC Parts List

Servopack Configuration (Large Capacity Type)

SK300X SP100X
Component
Type Type
Servopack CACR-SK300AAB CACR-SP100AAB
Amplifier JUSP-WS60AAY18 JUSP-WS60AAY18

JUSP-WS60AAY 18

JUSP-WS60AAY 18

JUSP-WS60AAY18

JUSP-WS60AAY18

JUSP-WS30AAY18

JUSP-WS30AAY 18

| ™| | C| - O”

JUSP-WS30AAY18

JUSP-WS20AAY19

Servo control
circuit board

JASP-WRCAO01

JASP-WRCAO1

Converter

JUSP-ACP35JAA

JUSP-ACP35JAA

Control power
supply

JUSP-RCPO1AAC

JUSP-RCPO1AAC

Power Supply Unit Type

Type Robot Type

JZRCR-XPUO9 UP6, SK16X

JZRCR-XPUO8 SK45X, SK16MX

JZRCR-XPUO7 UP130, UP130R, UP165, UP200,

SK300X, SP100X
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4.2 YASNAC XRC Parts List

Transformer Type

Robot Type Transformer Type
SV3X NETB1000AULS18-1
1.0KVA 575-480-240V/208V
UP6, SK16X NETH4500AULS16

4.5 kVA 575-480-240V/208V

SK45X, UP130, UP130R, UP165,

UP200

NETH8000AULS16
8.0 kVA 575-480-240V/208V

SK300X, SP100X

NETHO12AULS16
12.0 kVA 575-480-240V/208V

Power Supply Fuse

Robot Type Fuse Type

With transformer built-in Without transformer
Sv3X ATDR3 3A (Class CC) ATDR10 10A (Class CC)
UP6 ATDR5 5A (Class CC) ATDR10 10A (Class CC)
SK16X ATDR10 10A (Class CC) ATDR15 15A (Class CC)

SK45X, SK16MX

ATDR15 15A (Class CC)

ATDR20 20A (Class CC)

UP130, UP130R,
UP165, UP200

ATDR20 20A (Class CC)

ATDR30 30A (Class CC)

SK300X, SP100X

ATDR30 30A (Class CC)
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4.3 Supplied Parts List

4.3 Supplied Parts List

The supplied parts of YASNAC XRC is as follows.
Parts No.1 to 3 are used for fuse for replacement and No.4 is used as a tool for connecting the
I/O.

No Parts Name Dimensions Pcs Model Application
TIME DELAY/
CLASS CC I —

1 | FUSE [:“:ﬂ:p 2 “ Disconnecting
switch

Power supply 75 37 o e

fuse
, | 5A FE{[@] I vy JANCD-XTUO1
Glass-Tube fuse —_— FUL, 2

30 (LITTEL)

312003
5 | 3A D — A By JANCD-XTUO1

- Kk——A
Glass-Tube fuse ™ (LITTEL) FU3, 4

JZRCR-
4 | 10A FGIEI 2 326010 XPU07,08,09

[ Kk—
Ceramic fuse o 10A 250V 1F.2F
Z
Z
4.0A 32 d GP40 JANCD-XTUO1
5 2 4.0A 250V
Alarm fuse 2 . . FUS5, 6
20.5 (Daito Tsushin)
115
2 231-131 JANCD-XI1001
(WAGO) CNO5, 06
6 \C/:V(IJA;fr;]Sctor wirin JANCD-XTUO1
tool ] CN26, 27
CPS-150F
CNO04

*1  The type of the fuse depends on the robot type. See the table “Power Supply Fuse”.
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4.4 Recommended Spare Parts

Power Supply Fuse

Robot Type Fuse Type

With transformer built-in Without transformer
SV3X ATDR3 3A (Class CC) ATDR10 10A (Class CC)
UP6 ATDRS5 5A (Class CC) ATDR10 10A (Class CC)
SK16X ATDR10 10A (Class CC) ATDR15 15A (Class CC)

SK45X, SK16MX

ATDR15 15A (Class CC)

ATDR20 20A (Class CC)

UP130, UP130R,

ATDR20 20A (Class CC)

ATDR30 30A (Class CC)

UP165, UP200

SK300X, SP100X ATDR30 30A (Class CC) -

4.4 Recommended Spare Parts

Itis recommended that the following parts and components be kept in stock as spare parts for
the XRC. The spare parts list for the XRC is shown below. Product performance can not be
guaranteed when using spare parts from any company other than Yaskawa. To buy the spare
parts which are ranked B or C, inform the manufacturing number (or order number) of XRC to
Yaskawa representative. The spare parts are ranked as follows:

* Rank A: Expendable and frequently replaced parts

» Rank B: Parts for which replacement may be necessary as a result of frequent operation
* Rank C: Drive unit

@ For replacing parts in Rank B or Rank C, contact your Yaskawa representative.
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4.4 Recommended Spare Parts

Recommended Spare Parts of XRC for SV3X

Manu- Qly
No| Rank Name Type facturer Qty per Remark
unit
1 A |Battery ER6VC3N 3.6V | Toshiba 1 1
Battery
2 A |Rack fan JZNC-XZU02 Yaskawa 2 2
3 A |Backside Duct Fan 4715PS-22T- Minebea 2 2
B30-B00
4 A |In-panel Fan on upper part |3610PS-22T- Minebea 2 2
of Servo B30-B00
5 A |Power Supply Fuse ATDR3 3A GOULD 3 3
6 A |Control Power Fuse 313005 5A 250V |Littel fuse 10 2
7 A |DC24V Fuse 312003 3A 250V |Littel fuse 10 2
8 A |Control Power Supply 326010 10A 250V |Littel fuse 2 2
Fuse in Power Supply Unit
9 A |Brake Fuse GP40 4.0A 250V |Daito Com- | 10 2
munication
Apparatus
10| A |[Control Relay LY2 DC24V Omron 3 3
11| B |Converter JUSP-ACPO0O5JAA |Yaskawa 1 1
12| B |Control Power Supply Unit |[JUSP-RCPO1AAC | SANRITZ 1 1 |For Servo
13| B |Servopack Control Board |JASP-WRCAO1 |Yaskawa 1 1
14| B |Amplifier JUSP-WS02AA  |Yaskawa 1 2 |For S,L axis
15| B |Amplifier JUSP-WS01AA |Yaskawa 1 1 |ForU axis
16 B |Amplifier JUSP-WSO05AA |Yaskawa 1 3 ForR,B, T
axes
17| B |Control Power Supply Unit |CPS-150F Fuji Electric 1 1 |For CPU Unit
Hi-Tech
18| B |System Control Board JANCD-XCP01 |Yaskawa 1 1
19| B |Communication Board JANCD-XIF03 Yaskawa 1 1
20| B |Specific I/O Board JANCD-XIO01 Yaskawa 1 1
21| B |Genenal I/O Board JANCD-XI002 Yaskawa 1 1
22| B |Power On Board JANCD-XTUO1 Yaskawa 1 1
23| C |[Servopack CACR-SV3AAA |Yaskawa 1 1
24| C |CPU Unit JZNC-XRKO01B-1 |Yaskawa 1 1
25| C |I/O Power On Unit JZNC-XIU01 Yaskawa 1 1
26| C |Power Supply Unit JZRCR-XPUO09 Yaskawa 1 1
27| C |Programming Pendant JZNC-XPPO02 Yaskawa 1 1 |With Cable
8m

*Specify application (Arc, General, Spot, Handling) of key sheet when No0.27 “ Programming
Pendant” is ordered.
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4.4 Recommended Spare Parts

Recommended Spare Parts of XRC for UP6

Manu- Qly
No| Rank Name Type facturer Qty per Remark
unit
1 A |Battery ER6VC3N 3.6V  |Toshiba 1 1
Battery
2 A |Rack fan JZNC-XZU02 Yaskawa 2 2
3 A |Backside Duct Fan 4715PS-22T- Minebea 2 2
B30-B00O
4 A |In-panel Fan on upper part |3610PS-22T- Minebea 2 2
of Servo B30-B00O
5 A |Power Supply Fuse ATDR5 5A GOULD 3 3
6 A |Control Power Fuse 313005 5A 250V |Littel fuse 10 2
7 A |DC24V Fuse 312003 3A 250V |Littel fuse 10 2
8 A |Control Power Supply 326010 10A 250V |Littel fuse 2 2
Fuse in Power Supply Unit
9 A |Brake Fuse GP40 4.0A 250V |Daito Com- | 10 2
munication
Apparatus
10| A |Control Relay LY2 DC24V Omron 3 3
11 B |Converter JUSP-ACPO5JAA |Yaskawa 1 1
12| B |Control Power Supply Unit |[JUSP-RCP01AAC | SANRITZ 1 1 |For Servo
13| B |Servopack Control Board |JASP-WRCAOl1 |Yaskawa 1 1
14| B |Amplifier JUSP- Yaskawa 1 2 |For S,U axis
WSO05AAY17
15| B |Amplifier JUSP- Yaskawa 1 1 |ForL axis
WS10AAY17
16| B |Amplifier JUSP-WS01AA |Yaskawa 1 3 |ForR,B,T
axes
17| B |Control Power Supply Unit |CPS-150F Fuji Electric| 1 1 |For CPU Unit
Hi-Tech
18| B |System Control Board JANCD-XCP01 |Yaskawa 1 1
19| B |Communication Board JANCD-XIF03 Yaskawa 1 1
20| B |Specific I/O Board JANCD-XI001 Yaskawa 1 1
21| B |Genenal I/O Board JANCD-XIO02 Yaskawa 1 1
22| B |Power On Board JANCD-XTUO1 Yaskawa 1 1
23| C |Servopack CACR-UPBAAC |Yaskawa 1 1
24| C |CPU Unit JZNC-XRKO01B-1 |Yaskawa 1 1
25| C |I/O Power On Unit JZNC-XIU01 Yaskawa 1 1
26| C |Power Supply Unit JZRCR-XPUQ9 Yaskawa 1 1
27| C |Programming Pendant JZNC-XPPO02 Yaskawa 1 1 |With Cable
8m

*Specify application (Arc, General, Spot, Handling) of key sheet when No.27 “ Programming
Pendant” is ordered.
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4.4 Recommended Spare Parts

Recommended Spare Parts of XRC for SK16X

Manu- Qly
No| Rank Name Type facturer Qty per Remark
unit
1 A |Battery ER6VC3N 3.6V | Toshiba 1 1
Battery
2 A |Rack fan JZNC-XZU02 Yaskawa 2 2
3 A |Backside Duct Fan 4715PS-22T- Minebea 2 2
B30-B00
4 A |In-panel Fan on upper part |3610PS-22T- Minebea 2 2
of Servo B30-B00
5 A |Power Supply Fuse ATDR10 10A GOULD 3 3
6 A |Control Power Supply 313005 5A 250V |Littel fuse 10 2
Fuse
7 A |DC24V Fuse 312003 3A 250V |Littel fuse 10 2
8 A |Control Power Supply 326010 10A 250V |Littel fuse 2 2
Fuse in Power Supply Unit
9 A |Brake Fuse GP40 4.0A 250V |Daito Com- | 10 2
munication
Apparatus
10| A |[Control Relay LY2 DC24V Omron 3 3
11| B |Converter JUSP-ACPO0O5JAA |Yaskawa 1 1
12| B |Control Power Supply Unit |[JUSP-RCPO1AAC | SANRITZ 1 1 |For Servo
13| B |Servopack Control Board |JASP-WRCAO1 |Yaskawa 1 1
14, B |Amplifier JUSP- Yaskawa 1 3 |For S,L,U axis
WS10AAY17
15 B |Amplifier JUSP-WS02AA |Yaskawa 1 3 |ForR,B,T axis
16| B |Control Power Supply Unit |CPS-150F Fuji Electric 1 1 |For CPU Unit
Hi-Tech
17| B |System Control Board JANCD-XCP01 |Yaskawa 1 1
18| B |Communication Board JANCD-XIF03 Yaskawa 1 1
19/ B |Specific I/O Board JANCD-XIO01 Yaskawa 1 1
20| B |Genenal I/O Board JANCD-XI002 Yaskawa 1 1
21| B |Power On Board JANCD-XTUO1 Yaskawa 1 1
22| C |[Servopack CACR-SK16AA |Yaskawa 1 1
23| C |CPU Unit JZNC-XRKO01B-1 |Yaskawa 1 1
24| C |I/O Power On Unit JZNC-XIU01 Yaskawa 1 1
25| C |Power Supply Unit JZRCR-XPUQ9 Yaskawa 1 1
26| C |Programming Pendant JZNC-XPP02 Yaskawa 1 1 |With Cable
8m

*Specify application (Arc, General, Spot, Handling) of key sheet when No0.26 “ Programming
Pendant” is ordered.
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4.4 Recommended Spare Parts

Recommended Spare Parts of XRC for SK16MX

Manu- Qly
No| Rank Name Type facturer Qty per Remark
unit
1 A |Battery ER6VC3N 3.6V |Toshiba 1 1
Battery
2 A |Rack fan JZNC-XZU02 Yaskawa 2 2
3 A |Backside Duct Fan 5915PC-22T- Minebea 2 2
B30-B00
4 A |In-panel Fan on upper part |3610PS-22T- Minebea 3 3
of Servo B30-B00O
5 A |Power Supply Fuse ATDR15 15A GOULD 3 3
6 A |Control Power Supply 313005 5A 250V |Littel fuse 10 2
Fuse
7 A |DC24V Fuse 312003 3A 250V |Littel fuse 10 2
8 A |Control Power Supply 326010 10A 250V |Littel fuse 2 2
Fuse in Power Supply Unit
9 A |Brake Fuse GP40 4.0A 250V |Daito Com- | 10 2
munication
Apparatus
10| A |Control Relay LY2 DC24V Omron 3 3
11 B |Converter JUSP-ACP25JAA |Yaskawa 1 1
12| B |Control Power Supply Unit |[JUSP-RCP01AAC |SANRITZ 1 1 |For Servo
13| B |Servopack Control Board |JASP-WRCAOl1 |Yaskawa 1 1
14| B |Amplifier JUSP-WS30AA |Yaskawa 1 1 |For S axis
15| B |Amplifier JUSP-WS20AA |Yaskawa 1 2 |For L,U axis
16 B |Amplifier JUSP-WS02AA |Yaskawa 1 3 For R,B, T
axes
17| B |Control Power Supply Unit |CPS-150F Fuji Electric| 1 1 |For CPU Unit
Hi-Tech
18| B |System Control Board JANCD-XCP0O1 |Yaskawa 1 1
19| B |Communication Board JANCD-XIF03 Yaskawa 1 1
20| B |Specific I/O Board JANCD-XI001 Yaskawa 1 1
21| B |Genenal I/O Board JANCD-XIO02 Yaskawa 1 1
22| B |Power On Board JANCD-XTUO1 Yaskawa 1 1
23| C |Servopack CACR- Yaskawa 1 1
SK16MAAB
24| C |CPU Unit JZNC-XRKO1B-1 |Yaskawa 1 1
25| C |I/O Power On Unit JZNC-XIU01 Yaskawa 1 1
26| C |Power Supply Unit JZRCR-XPUO08 Yaskawa 1 1
27| C |Programming Pendant JZNC-XPPO02 Yaskawa 1 1 |With Cable
8m

*Specify application (Arc, General, Spot, Handling) of key sheet when No.27 “ Programming
Pendant” is ordered.
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4.4 Recommended Spare Parts

Recommended Spare Parts of XRC for SK45X

Manu- Qly
No| Rank Name Type facturer Qty per Remark
unit
1 A |Battery ER6VC3N 3.6V | Toshiba 1 1
Battery
2 A |Rack fan JZNC-XZU02 Yaskawa 2 2
3 A |Backside Duct Fan 5915PC-22T- Minebea 2 2
B30-B00
4 A |In-panel Fan on upper part |3610PS-22T- Minebea 3 3
of Servo B30-B00
5 A |Power Supply Fuse ATDR15 15A GOULD 3 3
6 A |Control Power Supply 313005 5A 250V |Littel fuse 10 2
Fuse
7 A |DC24V Fuse 312003 3A 250V |Littel fuse 10 2
8 A |Control Power Supply 326010 10A 250V |Littel fuse 2 2
Fuse in Power Supply Unit
9 A |Brake Fuse GP40 4.0A 250V |Daito Com- | 10 2
munication
Apparatus
10| A |[Control Relay LY2 DC24V Omron 3 3
11| B |Converter JUSP-ACP25JAA |Yaskawa 1 1
12| B |Control Power Unit JUSP-RCPO1AAC | SANRITZ 1 1 |For Servo
13| B |Servopack Control Board |JASP-WRCAO1 |Yaskawa 1 1
14, B |Amplifier JUSP-WS30AA |Yaskawa 1 1 |For S axis
15| B |Amplifier JUSP-WS20AA |Yaskawa 1 2 |For L,U axis
16 B |Amplifier JUSP-WS10AA |Yaskawa 1 3 |ForR,B,T axis
17| B |Control Power Supply Unit |CPS-150F Fuji Electric 1 1 |For CPU Unit
Hi-Tech
18| B |System Control Board JANCD-XCP01 |Yaskawa 1 1
19| B |Communication Board JANCD-XIF03 Yaskawa 1 1
20| B |Specific I/O Board JANCD-XIO01 Yaskawa 1 1
21| B |Genenal I/O Board JANCD-XIO02 Yaskawa 1 1
22| B |Power ON Board JANCD-XTUO1 Yaskawa 1 1
23| C |[Servopack CACR-SK45AAB |Yaskawa 1 1
24| C |CPU Unit JZNC-XRKO01B-1 |Yaskawa 1 1
25| C |I/O Power On Unit JZNC-XIU01 Yaskawa 1 1
26| C |Power Supply Unit JZRCR-XPUO0S8 Yaskawa 1 1
27| C |Programming Pendant JZNC-XPPO02 Yaskawa 1 1 |With Cable
8m

*Specify application (Arc, General, Spot, Handling) of key sheet when No0.27 “ Programming
Pendant” is ordered.

4-18



4.4 Recommended Spare Parts

Recommended Spare Parts of XRC for UP130, UP165

Manu- Qly
No| Rank Name Type facturer Qty per Remark
unit
1 A |Battery ER6VC3N 3.6V |Toshiba 1 1
Battery
2 A |Rack fan JZNC-XZU02 Yaskawa 2 2
3 A |Backside Duct Fan 5915PC-22T- Minebea 2 2
B30-B00
4 A |In-panel Fan on upper part |3610PS-22T- Minebea 4 4
of Servo B30-B00O
5 A |Power Supply Fuse ATDR20 20A GOULD 3 3
6 A |Control Power Supply 313005 5A 250V |Littel fuse 10 2
Fuse
7 A |DC24V Fuse 312003 3A 250V |Littel fuse 10 2
8 A |Control Power Supply 326010 10A Littel fuse 2 2
Fuse in Power Supply Unit
9 A |Brake Fuse GP40 4.0A 250V |Daito Com- | 10 2
munication
Apparatus
10| A |Control Relay LY2 DC24V Omron 3 3
11| A |Converter JUSP-ACP35JAA |Yaskawa 1 1
12| B |Control Power Supply Unit |[JUSP-RCP01AAC |SANRITZ 1 1 |For Servo
13| B |Servopack Control Board |JASP-WRCAOl1 |Yaskawa 1 1
14| B |Amplifier JUSP-WS60AA |Yaskawa 1 3 |For S,L,U axis
15| B |Amplifier JUSP- Yaskawa 1 1 |ForR axis
WS20AAY13
16 B |Amplifier JUSP- Yaskawa 1 2 For B,T axis
WS15AAY13
17| B |Condenser Unit JUSP-WC662A |Yaskawa 1 1
18| B |Control Power Supply Unit |CPS-150F Fuji Electric| 1 1 |For CPU Unit
Hi-Tech
19| B |System Control Board JANCD-XCP01 |Yaskawa 1 1
20| B |Communication Board JANCD-XIF03 Yaskawa 1 1
21| B |Specific I/O Board JANCD-XI001 Yaskawa 1 1
22| B |Genenal I/O Board JANCD-XI002 Yaskawa 1 1
23| B |Power ON Board JANCD-XTUO1 Yaskawa 1 1
24| C |Servopack CACR- Yaskawa 1 1
UP130AAB
25 C |CPU Unit JZNC-XRKO01B-1 |Yaskawa 1 1
26| C |I/O Power ON Unit JZNC-XIU01 Yaskawa 1 1
27| C |Power Supply Unit JZRCR-XPUOQO7 Yaskawa 1 1
28| C |Programming Pendant JZNC-XPP02 Yaskawa 1 1 |With Cable
8m

*Specify application (Arc, General, Spot, Handling) of key sheet when No0.28 “ Programming
Pendant” is ordered.
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4.4 Recommended Spare Parts

Recommended Spare Parts of XRC for UP130R, UP200

Manu- Qly
No| Rank Name Type facturer Qty per Remark
unit
1 A |Battery ER6VC3N 3.6V  |Toshiba 1 1
Battery
2 A |Rack fan JZNC-XZU02 Yaskawa 2 2
3 A |Backside Duct Fan 5915PC-22T- Minebea 2 2
B30-B00
4 A |In-panel Fan on upper part |3610PS-22T- Minebea 4 4
of Servo B30-B0O
5 A |Power Supply Fuse ATDR20 20A GOULD 3 3
6 A |Control Power Supply 313005 5A 250V |Littel fuse 10 2
Fuse
7 A |DC24V Fuse 312003 3A 250V |Littel fuse 10 2
8 A |Control Power Supply 326010 10A Littel fuse 2 2
Fuse in Power Supply Unit
9 A |Brake Fuse GP40 4.0A 250V |Daito Com- | 10 2
munication
Apparatus
10/ A |Control Relay LY2 DC24V Omron 3 3
11| A |Converter JUSP-ACP35JAA |Yaskawa 1 1
12| B |Control Power Supply Unit |[JUSP-RCPO1AAC | SANRITZ 1 1 |For Servo
13| B |Servopack Control Board |JASP-WRCAO1 |Yaskawa 1 1
14, B |Amplifier JUSP-WS60AA |Yaskawa 1 1 |ForU axis
15| B |Amplifier JUSP- Yaskawa 1 2 |For S, L axis
WS60AAY18
16| B |Amplifier JUSP- Yaskawa 1 1 |ForR axis
WS20AAY13
17| B |Amplifier JUSP- Yaskawa 1 2 |For B, T axis
WS15AAY13
18| B |Condenser Unit JUSP-WC662A  |Yaskawa 1 1
19| B |Control Power Supply Unit |CPS-150F Fuji Electric 1 1 |For CPU Unit
Hi-Tech
20| B |System Control Board JANCD-XCP01 |Yaskawa 1 1
21| B |Communication Board JANCD-XIF03 Yaskawa 1 1
22| B |Specific I/O Board JANCD-XIO01 Yaskawa 1 1
23| B |Genenal I/O Board JANCD-XIO02 Yaskawa 1 1
24| B |Power ON Board JANCD-XTUO1 Yaskawa 1 1
25| C |Servopack CACR- Yaskawa 1 1
UP130AABY18
26| C |CPU Unit JZNC-XRKO01B-1 |Yaskawa 1 1
27| C |I/O Power ON Unit JZNC-XIU01 Yaskawa 1 1
28| C |Power Supply Unit JZRCR-XPUQ7 Yaskawa 1 1
29| C |Programming Pendant JZNC-XPP02 Yaskawa 1 1 |With Cable
8m

*Specify application (Arc, General, Spot, Handling) of key sheet when No0.29 “ Programming
Pendant” is ordered.
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4.4 Recommended Spare Parts

Recommended Spare Parts of XRC for SK300X

Manu- Qly
No| Rank Name Type facturer Qty per Remark
unit
1 A |Battery ER6VC3N 3.6V |Toshiba 1 1
Battery
2 A |Rack fan JZNC-XZU02 Yaskawa 2 2
3 A |Backside Duct Fan 5915PC-22T- Minebea 2 2
B30-B00O
4 A |In-panel Fan on upper part |3610PS-22T- Minebea 4 4
of Servo B30-B00O
5 A |Power Supply Fuse ATDR30 30A GOULD 3 3
6 A |Control Power Supply 313005 5A 250V |Littel fuse 10 2
Fuse
7 A |DC24V Fuse 312003 3A 250V |Littel fuse 10 2
8 A |Control Power Supply 326010 10A Littel fuse 2 2
Fuse in Power Supply Unit
9 A |Brake Fuse GP40 4.0A 250V |Daito Com- | 10 2
munication
Apparatus
10| A |Control Relay LY2 DC24V Omron 3 3
11| A |Converter JUSP-ACP35JAA |Yaskawa 1 1
12| B |Control Power Supply Unit |[JUSP-RCP01AAC | SANRITZ 1 1 |For Servo
13| B |Servopack Control Board |JASP-WRCAOl1 |Yaskawa 1 1
14| B |Amplifier JUSP- Yaskawa 1 3 |ForS, LU
WS60AAY18 axis
15 B |Amplifier JUSP- Yaskawa 1 3 ForR,B, T
WS30AAY18 axis
16| B |Condenser Unit JUSP-WC662A  |Yaskawa 1 1
17| B |Control Power Supply Unit |CPS-150F Fuji Electric| 1 1 |For CPU Unit
Hi-Tech
18| B |System Control Board JANCD-XCP01 |Yaskawa 1 1
19| B |Communication Board JANCD-XIF03 Yaskawa 1 1
20| B |Specific I/O Board JANCD-XI001 Yaskawa 1 1
21| B |Genenal I/O Board JANCD-XI002 Yaskawa 1 1
22| B |Power ON Board JANCD-XTUO1 Yaskawa 1 1
23| C |Servopack CACR-SK300AAB | Yaskawa 1 1
24| C |CPU Unit JZNC-XRKO01B-1 |Yaskawa 1 1
25| C |I/O Power ON Unit JZNC-XIU01 Yaskawa 1 1
26| C |Power Supply Unit JZRCR-XPUO1- |Yaskawa 1 1
2S
27| C |Programming Pendant JZNC-XPPO02 Yaskawa 1 1 |With Cable
8m

*Specify application (Arc, General, Spot, Handling) of key sheet when No.27 “ Programming
Pendant” is ordered.
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4.4 Recommended Spare Parts

Recommended Spare Parts of XRC for SP100X

Manu- Qly
No| Rank Name Type facturer Qty per Remark
unit
1 A |Battery ER6VC3N 3.6V | Toshiba 1 1
Battery
2 A |Rack fan JZNC-XZU02 Yaskawa 2 2
3 A |Backside Duct Fan 5915PC-22T- Minebea 2 2
B30-B00
4 A |In-panel Fan on upper part |3610PS-22T- Minebea 4 4
of Servo B30-B00
5 A |Power Supply Fuse ATDR30 30A GOULD 3 3
6 A |Control Power Supply 313005 5A 250V |Littel fuse 10 2
Fuse
7 A |DC24V Fuse 312003 3A 250V |Littel fuse 10 2
8 A |Control Power Supply 326010 10A Littel fuse 2 2
Fuse in Power Supply Unit
9 A |Brake Fuse GP40 4.0A 250V |Daito Com- | 10 2
munication
Apparatus
10| A |Control Relay LY2 DC24V Omron 3 3
11| A |Converter JUSP-ACP35JAA |Yaskawa 1 1
12| B |[Control Power Supply Unit |[JUSP-RCPO1AAC | SANRITZ 1 1 |For Servo
13| B |Servopack Control Board |JASP-WRCAO1 |Yaskawa 1 1
14| B |Amplifier JUSP- Yaskawa 1 3 |ForsS,L,U
WS60AAY18 axis
15| B |Amplifier JUSP- Yaskawa 1 1 |ForT axis
WS20AAY19
16| B |Condenser Unit JUSP-WC662A  |Yaskawa 1 1
17| B |Control Power Supply Unit |CPS-150F Fuji Electric 1 1 |For CPU Unit
Hi-Tech
18| B |System Control Board JANCD-XCP01 |Yaskawa 1 1
19| B |Communication Board JANCD-XIF03 Yaskawa 1 1
20| B |Specific I/O Board JANCD-XIO01 Yaskawa 1 1
21| B |Genenal I/O Board JANCD-XI002 Yaskawa 1 1
22| B |Power ON Board JANCD-XTUO1 Yaskawa 1 1
23| C |Servopack CACR-SP100AAB |Yaskawa 1 1
24| C |CPU Unit JZNC-XRKO01B-1 |Yaskawa 1 1
25| C |I/O Power ON Unit JZNC-XIU01 Yaskawa 1 1
26| C |Power Supply Unit JZRCR-XPUOQ7 Yaskawa 1 1
27| C |Programming Pendant JZNC-XPPO02 Yaskawa 1 1 |With Cable
8m

*Specify application (Arc, General, Spot, Handling) of key sheet when No.27 “ Programming
Pendant” is ordered.
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YASKAWA

YASNAC XRC
INSTRUCTIONS

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-CTO-A203 <2
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 This manual explains setup, diagnosis, maintenance, hardware and so
on of the YASNAC XRC system. Read this manual carefully and be sure
to understand its contents before handling the YASNAC XRC.

« General items related to safety are listed in the Setup Manual Section 1:
Safety of 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.

e 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,
A WA R N I 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

0 MANDATORY et

® PR O HIBITED  Mustnever 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 anemergency. The manipulator should not be used if the emergency
stop buttons do not function.

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 Sto

* 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.




/}\ 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 isthe YASKAWA industrial robot product.
The manipulator usually consists of the controller, the playback panel, the programming pen-

dant, and supply cables.
lIn 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 ke @

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



Setup ¢ Diagnosis 15

1 Outline of Setting and Diagnosis

2 Security System

2.1 Protection Through Security Mode Settings................. 2-1
2.1.1 Security MOOE . ... .. e 2-1

B Modification of Security Mode. . .............. ... .. ..., 2-5

2.1.2 UserID. . .. 2-6

B ChangingaUseriD ......... ..ot 2-6

3 System Setup

3.1

3.2

3.3
3.4
3.5
3.6
3.7

3.8

Home Position Calibration.................................. 3-1
3.1.1 Home Position Calibration. ... ......... ... ... .. . . . . .. ..., 3-2
3.1.2 Calibrating Operation. . . ..........0 i 3-3
B Registering AllAxesatOnTime. ............covvirinan .. 3-3
B Registering Individual AXeS. . . ...t 3-4
B Changingthe Absolute Data. . .............c.coovirnnnn... 3-5
B Clearing Absolute Data. .. ............ouiuirininnenen.. 3-6
3.1.3 Home Position of the Robot. . . ....... ... ... ... ... ... ....... 3-7
Specified Point ........ ... ... .. .. 3-8
3.2.1 Purpose of Position Check Operation .. ...................... 3-10
3.2.2 Specified Point Setting. . ........... ... . . 3-11
3.2.3 Procedure Afteran Alarm . ......... ... ... . 3-12
Setting the Controller Clock. ............................... 3-13
Setting Play Speed . .................. .. .. ... 3-14
AllLimitsReleasing .................... ... ... ......... 3-16
Overrun / Shock SensorReleasing ........................ 3-18
Interference Area.............. .. ... ... 3-19
3.7.1 Interference Area. . . ... ... 3-19
3.7.2 Cubic Interference Area. .. ... 3-20
B Cubic Interference Area .. ..., 3-20
B Setting Method . .......... i 3-20
B Setting Operation . ..., 3-21
3.7.3 Axis Interference Area . . ... ... 3-26
B AxisInterference Area . ............. ... ... 3-26
B Setting Operation . ...ttt 3-26
3.7.4 Clearing Interference AreaData . .................. ...t 3-29
Operation Origin Point Setting ............................. 3-30
3.8.1 What is the Operation Origin Point? .. ....................... 3-30
3.8.2 Setting Operation Origin Point. . . ........................... 3-30
B Operation Origin PointDisplay . .. ..., 3-30
B Registering/Changing the Operation Origin Point. . .. ........ 3-30
B Returning to the Operation Origin Point .. ................. 3-31
B Output of the Operation Origin Point Signal . . .. ............ 3-31

vii



3.9 ToolDataSetting ........... ... ... i, 3-32

3.9.1 Registering Tool Files. . ......... .. .. .. 3-32
B Numberof ToolFiles .......... ... ... ... 3-32
B Registering Coordinate Data . .. ..............coovenen... 3-32
B Registering TOOIPOSE . . .. .ot 3-34
B Setting the Tool Load Information . ...................... 3-35
3.9.2 Tool Calibration. . .. ... 3-36
B ToolCalibration .. .......... .. .. .. .. ... 3-36
B Teaching ............i i 3-36
B Clearing CalibrationData. . .. ............c.covuiuenon... 3-39
B Checking the Tool Center Point. .. ..............cooun... 3-40

3.9.3 Automatic Measurement of the Tool Load and the Center of Gravity 3-41
B What is the Automatic Measurement of the

Tool Load and the Center of Gravity? ................... 3-41

B Measurement of the Tool Load and the Center of Gravity. . . .. 3-41

3.10 User Coordinates Setting................................ 3-45
3.10.1 UserCoordinates . ............o i 3-45

B Definition of User Coordinates. . ........................ 3-45

B UserCoordinatesFile ........... ... ..., 3-45

3.10.2 User Coordinates Setting . . .. ........... . i 3-46

B Selecting User Coordinates File. . .. ..................... 3-46

B Teaching User Coordinates . . .............ccouuiuunnn... 3-47

B Clearing User Coordinates. .. ............c.covuuinenrn... 3-48

3.11 ARMControl ........ ... .. .. 3-49
3.11.12 ARMCONtrol. . .. ... e 3-49
3.11.2 ARM CONTROLDISplay . ...t 3-49

B Robot Setup Condition. . ........ ...t 3-50

B Setting . ... 3-52

3.11.3 Tool Load Information Setting ............................ 3-53

B Tool Load Information . ............................... 3-54

B How to Calculate Tool Load Information . ................. 3-54

B Tool load Information registering . .. ..................... 3-61

3.12 Shock Detection Function ............................... 3-64
3.12.1 Shock Detection Function. . ........... ... ... . . ... 3-64
3.12.2 Shock Detection Function Setting ......................... 3-64

B Shock Detection Level Setting . . ............ccovvninn... 3-64

B Tool load Information Setting. .. ........................ 3-67

B Instruction of Shock Detection Function. . ................. 3-68

B ResetShockdetected .....................ccoiiin... 3-73

3.12.3 Alarm List . ... e 3-74
3.13 Instruction Level Setting . .................... ... ......... 3-75
3.13.1 Setting Contents. . . ...t 3-75

B Instruction Set ....... ... ... 3-75

B LearningFunction ............. ... .. ... 3-76

3.13.2 Setting Instruction Set Level Operation . .................... 3-76

viii



3.14.1 What is the Number Key Customize Function?. ............... 3-77
3.14.2 Allocatable Functions . .......... ... ... ... . . . . 3-77

B KeyAllocation (EACH) . ... 3-78

B KeyAllocation (SIM) . ... ottt 3-78

3.14.3 Allocatingan Operation. . ............. i 3-79

B Allocation Display . ... ...ttt 3-79

B Instruction Allocation. .. .............. .. 3-80

B JobCallAllocation ......... ... i, 3-81

B Display Allocation . ..............i i 3-82

B Alternate Output Allocation. .. ... .. 3-83

B Momentary Output Allocation . . .. ............cvviuennn.. 3-83

B Pulse Output Allocation. . .. ..., 3-84

B Group (4-bit/8-bit) Output Allocation. .. ... ................ 3-85

B Analog Output Allocation .. .............cciuiinnnn.... 3-85

B Analog Incremental Output Allocation. . ................... 3-86

3.14.4 Allocation of I/O Control Instructions. . . . .................... 3-86
3.14.5 Executionof Allocation ... ...... ... ... ... .. . . ... 3-88

B Executing the Instruction/Output Control Allocation ... ....... 3-88

B Executing the Job Call Allocation . .. ..................... 3-88

B Executing the Display Allocation. . .. ..................... 3-88

B Executing the I/0O Control Allocation. .. ................... 3-88

3.15 Changingthe Output Status.............................. 3-89
3.16 Temporary Release of Soft Limits........................ 3-91
3.17 Filelnitialize ........ ... . ... . 3-93
3.17.1 Initialize Job File . . ... ... 3-93
3.17.2 Initialize Data File . ... ... ... ... . 3-94
3.17.3 Initialize Parameter File. . . . ... .. . 3-95
3.17.4 Initializing /O Data . ... e e 3-96
3.17.5 Initializing SystemData. .. .......... ... e 3-97

4 Modification of System Configuration

4.1 Addition of /O Modules. ............ ... . . . ... 4-1
4.2 Addition of Base and Station AXiS. ............. ... . ... ... 4-3
4.2.1 Base AXiS Setting. . ... ... e 4-5
4.2.2 Station AXiS Setting . . ... oot 4-13



5 System Diagnosis

5.1
52

5.3

54

5.5

5.6

System Version . ... 5-1
Input/Output Status ..................... . ... . 5-1
5.2.1 Universal Input . ... ... e 5-1
B Universal InputDisplay . ...........ooiriuinnn.. 5-1
B Universal Input Detailed Display . ........................ 5-2
5.2.2 Universal Qutput . . . ... ... e 5-2
B Universal Output Display .. ..., 5-2
B Universal Output Detailed Display . . .. .................... 5-3
B Modifythe Qutput Status . . .. ..., 5-3
B Modify the SignalName. ............ .. ..., 5-4
B Searchthe SignalNumber.............. ... .. .. ......... 5-6
5.2.3 Specific Input . . ... . e 5-8
B Specific Input Display. .. ...t 5-8
B Specific Input Detailed Display. . .. ..., 5-8
5.2.4 SpecificOutput . . .. ... ... e 5-9
B Specific Qutput Display . .. ...t 5-9
B Specific Output Detailed Display . .. ...................... 5-9
5.2.5 RININPUT ... e e 5-10
B RININPUTDISPIAY . ..o oevoee e e e e e 5-10
System Monitoring Time .................................. 5-11
5.3.1 System Monitoring Time Display. . . ......................... 5-11
5.3.2 Individual Display of the System Monitoring Time .............. 5-12
5.3.3 Clearing the System Monitoring Time. .. ..................... 5-13
Alarm History . ... ... ... 5-14
5.4.1 Alarm History Display .. ......... . 5-14
5.4.2 Clearing the Alarm History .. ......... ... ... ... . ... ... ..... 5-14
I/O Message History ................ ... . ... .. ... ......... 5-15
5.5.1 I/O Message History Display. ... ..........cc ... 5-15
B Search........ ... ... . . . .. 5-16
5.5.2 Clearing the I/O Message History. . . ........................ 5-16
Position Data When Power is Turned ON/OFF ............ 5-17
5.6.1 Power ON/OFF Position Display. .. ......................... 5-17



Hardware 19
6 YASNAC XRC Specification

6.1 Specification List ......... ... ... ... .. ... 6-3
6.2 Function List ....... ... . ... 6-4
6.3 Programming Pendant.................... ... ... ... ...... 6-5
6.4 Equipment Configuration .......................... ... ...... 6-6
6.4.1 Arrangement of Units and CircuitBoards ...................... 6-6

B Configuration. .. .......... ..t 6-6

B Location ........ .. ... 6-8

6.4.2 Cooling System of the Controller Interior ... ................... 6-8

7 Description of Units and Circuit Boards

7.1 Power Supply Unit........... ... ... . ... .. 7-2
7.2 CPURACK. ... .. 7-4
7.2.1 CPURack Configuration ... .............. .. ... 7-4
7.2.2 CircuitBoardinthe CPURack ........... .. ... .. 7-4

B System Control Circuit Board (JANCD-XCPO1) .............. 7-4

B Control Power Supply Unit (CPS-150F) .. .. ........vvv... 7-4

B WAGO CONNECIOr. . ..ttt 7-6

7.3 l/OContactorUnit............ ... ... ... .. .. 7-7
7.3.1 Specific Input Circuit Board (JANCD-XIO01). .. ................. 7-8

B Safety Plug InputSignal . ...................iiii.... 7-11

7.3.2 General I/O Circuit Board (JANCD-XIO02).................... 7-12

B Connection wire with General /0O (CN10, 11, 12,13)......... 7-13

B Specific I/O Signal Related to Startand Stop. .. ............ 7-14

7.3.3 Power-on Circuit Board (JANCD-XTUOL) . .................... 7-15

B Connection of Shock Sensor . ...................c.... 7-15

B Connection of External Power Supply forl/O . .............. 7-16

B Method of connecting external axis overrun signal. .. ........ 7-18

7.4 ServopacK. .......... . 7-19
7.4.1 Servopack Configuration. . .......... ... ... ... . . . . . .. 7-19
7.4.2 Descriptionof Each Unit ................. ... ... ... . .. ..... 7-23

B Servo Control Circuit board (JASP-WRCAOL) . ............. 7-23

B Servo Control Power Supply (JUSP-RCPO1AAB) ........... 7-23

B Converter ....... ... . . 7-23

W OAmplifier .. ... . 7-23

7.5 General I/O Signal Assignment............................ 7-24
7.5.1 ArcWelding . .. ... e 7-24
7.5.2 Handling. . .. ... e 7-30
7.5.3 General Application. . ........ ... ... . 7-36
7.5.4 SpotWelding . .. ... e 7-42
7.5.5 JANCD-XEWO1 CircuitBoard . . . ............ ... .. .......... 7-50

B Arc Welding Application . .............. ..., 7-50

Xi



Maintenance 51

Inspections
8.1 Reqgularinspections............... ... . ... .. ... . ... 8-1
8.2 XRC INSpections . .............. .. ... 8-2
8.2.1 Checking if the Doors are Firmly Closed. ... ................... 8-2
8.2.2 Checking for Gaps or Damage in the Sealed Construction Section . . 8-2
8.3 Cooling FaniInspections................................... 8-3
8.4 Emergency Stop Button Inspections........................ 8-4
8.5 Deadman Switch Inspections. .............................. 8-4
8.6 Battery Inspections.............. ... . ... .., 8-5
8.7 Power Supply Voltage Confirmation........................ 8-6
8.8 OpenPhaseCheck ....... ... ... ... ... . ... ... ... ...... 8-7
Replacing Parts
9.1 Replacing XRCParts ....................... . ... 9-1
9.1.1 Replacing Partsofthe CPURack. ........................... 9-2
B ReplacingtheBattery. . ...t 9-2
B Replacing the JANCD-XCPO1 CircuitBoard ................ 9-3
B Replacing the Control Power Unit (CPS-150F). . ............ 9-4
9.1.2 Replacingthe Servopack ........... ..., 9-5
9.1.3 Replacing the parts of I/O Power-onUnit . ..................... 9-8
B Checkingand ReplacingFuses ... ................oovn.. 9-8
9.2 YASNAC XRC PartsList................................... 9-9
9.3 Supplied Parts List.............. ... ... ... ., 9-12
9.4 Recommended SpareParts............................... 9-12

Xii



Alarm ¢ Error 21

10 Alarm
10.1 Outlineof Alarm.......... ... ... ... ... ... ... .. 10-1
10.2 Alarm Display........ ... 10-2
10.2.1 Displaying/Releasing Alarm .. .............. . ... 10-2
10.2.2 Special Alarm Display . . . .. ... o 10-3
10.3 Alarm Message List. ................. ... ... 10-5
10.4 I/OAlarmMessage List ................................. 10-51
B Arc Welding Application ... ............ccviiririnn... 10-51
B Handling Application. .. ............. ... 10-52
B Spot Welding Application .. ........................... 10-53
B General Application. . . ...........o i 10-54

11 Error
11.1 ErrorMessage List.................. ... .. 11-1
11.1.1 System and General Operation. . .................ccouuo... 11-2
11.1.2 Editing . ... e 11-6
11.1.3 Job DefinedData. ... ........... . . . . 11-6
11.1.4 External Memory Equipment. . .............. . .. ... 11-10
11.1.5 Concurrent l/O. . . .. .. 11-16
11.1.6 Maintenance Mode . .......... ... . ... 11-17

Xiii



Xiv



Setup * Diagnosis






1 Outline of Setting and Diagnosis

A WARNING

e Various settings control system compatibility and manipulator perfor-
mance characteristics. Exercise caution when changing settings that
can result in improper manipulator operation. Personal injury and/or
equipment damage may result if incorrect settings are applied by the
user.

e Observe the following precautions to safeguard system settings:
- Maintain supervisory control of user functions.

- Retain floppy disk backups of control settings each time settings are
changed.

The XRC controller for the Motoman industrial robot provides a full range of advanced and
practical functions. It can meet the industry demands for more flexible and more sophisticated
robotics systems. The following must be performed to create a more powerful system.

* Home Position Calibration
» Second Home Paosition

« |O Status Display

 Time Setting

Making these settings optimizes the system to perform to its maximum potential in the chosen
application.

@ These functions can be operated in the teach mode.
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2.1 Protection Through Security Mode Settings

2 Security System

2.1 Protection Through Security Mode Settings

The XRC modes setting are protected by a security system. The system allows operation and
modification of settings according to operator clearance. Be sure operators have the correct
level of training for each level to which they are granted access.

2.1.1  Security Mode

There are three security modes. Editing mode and management mode require a user ID. The
user ID consists of numbers and letters, and contains no less than 4 and no more than 8 char-
acters. (Significant numbers and signs: "0 to 97, “-", “.".

Security Mode Descriptions

Security Mode Explanation

This mode allows basic operation of the robot (stopping,

Operation Mode starting, etc.) for people operating the robot work on the line.

This mode allows the operator to teach and edit jobs and

Editing Mode robot settings.
This mode allows those authorized to set up and maintain
Management ) . o
Mode robot system: parameters, system time and modifying user

IDs.
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2.1 Protection Through Security Mode Settings

Menu & Security Mode

Allowed Security Mode

Top Menu Sub Menu
DISPLAY EDIT

JOB JOB Operation Edit
SELECT JOB Operation Operation
CREATE NEW JOB Edit Edit
MASTER JOB Operation Edit
JOB CAPACITY Operation -

VARIABLE BYTE Operation Edit
INTEGER Operation Edit
DOUBLE Operation Edit
REAL Operation Edit
POSITION (ROBOT) Operation Edit
POSITION (BASE) Operation Edit
POSITION (ST) Operation Edit

IN/OUT EXTERNAL INPUT Operation -
EXTERNAL OUTPUT Operation -
UNIVERSAL INPUT Operation -
UNIVERSAL OUTPUT Operation -
SPECIFIC INPUT Edit -
SPECIFIC OUTPUT Edit -
RIN Edit -
REGISTER Edit -
AUXILIARY RELAY Edit -
CONTROL INPUT Edit -
ANALOG OUTPUT Edit -
SV POWER STATUS Edit -
LADDER PROGRAM Management | Management
/0 ALARM Management | Management
/0 MESSAGE Management | Management
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Menu & Security Mode

Allowed Security Mode

Top Menu Sub Menu
DISPLA EDIT

ROBOT CURRENT POSITION Operation -
COMMAND POSITION Operation -
SERVO MONITOR Management -
OPE ORIGIN POS Operation Edit
SECOND HOME POS Operation Edit
DROP AMOUNT Management | Management
POWER ON/OFF POS Operation -
TOOL Edit Edit
INTERFERENCE Management | Management
USER COORDINATE Edit Edit
HOME POSITION Management | Management
MANIPULATOR TYPE Management -
ANALOG MONITOR Management | Management
OVERRUN&S-SENSOR Edit Edit
LIMIT RELEASE Edit Management
ARM CONTROL Management | Management

SYSTEM INFO MONITORING TIME Operation Management
ALARM HISTOR Operation Management
I/0 MSG HISTORY Operation Management
VERSION Operation -

FD/PC CAR LOAD Edit -
SAVE Operation -
VERIFY Operation -
DELETE Operation -
FORMAT Operation Operation
DEVICE Operation Operation
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2.1 Protection Through Security Mode Settings

Menu & Security Mode

Allowed Security Mode

Top Menu Sub Menu
DISPLA EDIT
PARAMETER S1CxG Management | Management
S2C Management | Management
S3C Management | Management
S4C Management | Management
AlP Management | Management
A2P Management | Management
A3P Management | Management
RS Management | Management
S1E Management | Management
S2E Management | Management
S3E Management | Management
S4E Management | Management
SETUP TEACHING COND Edit Edit
OPERATE COND Management | Management
DATE/TIME Management | Management
GRP COMBINATION Management | Management
SET WORD Edit Edit
RESERVE JOB NAME Edit Edit
USER ID Edit Edit
SET SPEED Management | Management
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B  Modification of Security Mode

Select {SECURITY} under the top menu™ =@elect the desired mode 2 = Input the
user ID =pPress [ENTER] 3

Explanation

*1  The current security mode is displayed in menu title of the top menu.

CYCLE |[SECURITY | |

EDITING MODE R1R & ol =8¢

;7 > [Boog
ARC WELDING VARIABLE
ouT .ﬂ-\ /\/
AR

IN/OUT ROBOT SYSTEM INFO
ITurn on servo power

*2  When the selected security mode is a higher level than the current settings, a user ID
must be input.

ARC WELDING VARIABLE

%X e

IN/OUT ROBOT SYSTEM INFO
ITurn on servo power

At the factory, the following below user ID number is preset.
@85 - Editing Mode:(00000000]
» Management Mode:[99999999]

*3  The input user ID is compared with the user ID of the selected security mode. When
the correct user ID is entered, the operation mode is changed.
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2.1 Protection Through Security Mode Settings

2.1.2 User ID

User ID is requested when Editing Mode or Management Mode is operated.
User ID must be between 4 characters and 8, and they must be numbers and symbols
(“0~9”,“-" and “.").

®m Changing a User |

In order to change the user ID, the XRC must be in Editing Mode or Management Mode.
Higher security modes can make changes to lower security modes.

Select {SETUP} under the top menu = Select {USER ID}! = Select the desired ID*
= Input current ID and press [Enter]> = Input new ID and press [Enter] ™

Explanation

*1  User ID registration display is shown.

DATA | EDIT | DISPLAY | UTILITY
(R1R S % |
EDITING MODE

MANAGEMENT MODE
|

Turn on servo power

*2  The character input line is displayed, and the message "Input current ID no. (4 to 8
digits)” is displayed.

DATA | EDIT | DISPLAY | UTILITY
(R1R & T38|
EDITING MODE
(I

MANAGEMENT MODE
|

N

!Input current ID no.(4 to 8 digits)
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2.1 Protection Through Security Mode Settings

*3

*4

When the correct user ID is entered, a new ID is requested to be input. "Input new ID
no.(4 to 8 digits)" is displayed.

DATA | EDIT | DISPLAY | UTILITY
USER ID R1R &5 21 3¢
EDITING MODE
MANAGEMENT MODE
(T
B |

!Input new ID no.(4 to 8 digits)

User ID is changed.
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3.1 Home Position Calibration

3 System Setup

3.1 Home Position Calibration

A WARNING

 Before operating the manipulator, check that the SERVO ON lamp goes
out when the emergency stop buttons on the playback panel and pro-
gramming pendant are pressed.

Injury or damage to machinery may result if the manipulator cannot be stopped in case of
an emergency.

- Always set the teach lock before starting to teach.
Failure to observe this warning may result in injury when operating 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 resultin injury.

< Prior to performing the following operations, be sure that no one is in
the working envelope of the manipulator, and be sure that you are in a
safe place when:

- Turning the power on to the XRC.

- Moving the manipulator with the programming pendant.
- Running check operations.

- Performing automatic operations.

Injury may result from contact with the manipulator if persons enter the working envelope
of the manipulator.

« Always press the emergency stop button immediately if there are prob-
lems.
Emergency stop buttons are located at the upper right corner of the
XRC playback panel and on the upper right of the programming pendant.

3-1



3.1 Home Position Calibration

A\ CAUTION

e Perform the following inspection procedures prior to teaching the
manipulator. If problems are found, correct them immediately, and be
sure that all other necessary tasks have been performed.

- Check for problems in manipulator movement.

- Check for damage to the insulation and sheathing of external wires.

- Always return the programming pendant to its hook on the XRC cabi-
net after use.

If the programming pendant is inadvertently left on the manipulator, a fixture, or on the
floor, the manipulator or a tool could collide with it during manipulator movement, possibly
causing injury or equipment damage.

3.1.1 Home Position Calibration

Teaching and playback are not possible before home position calibration is complete.
In a system with two or more manipulators, the home position of all the manipulators must
e be calibrated before starting teaching or playback.

Home position calibration is an operation in which the home position and encoder zero posi-
tion coincide. Although this operation is performed prior to shipment at the factory, the follow-
ing cases require this operation to be performed again.

Change in the combination of the manipulator and XRC

Replacement of the motor or encoder

Clearing stored memory (by replacement of XCP0O1 board, weak battery, etc.)
Home position deviation caused by hitting the manipulator against a workpiece, etc.

To calibrate the home position, move the manipulator to the home position using the axis
keys. There are two operations for home position calibration:

* All the axes can be moved at the same time
« Axes can be moved individually

If the absolute data of the home position is already known, set the absolute data again after
completing home position registration.
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3.1 Home Position Calibration

Home Position

The home position is the pulse value "0" for each axis. The relative values between the
home position and the geometry position are set to parameters. The relative values are
specified as an angle in units of 1/1000°, and vary for different manipulator types. See "
3.1.3 Home Position of the Robot .

3.1.2 Calibrating Operation

B  Registering All Axes at On Time

Select {ROBOT} under the top menu = Select {HOME POSITION}1 = Select {DIS-
PLAY} under the menu? = Select the desired control group = Select {EDIT} under
the menu™ wPelect {SELECT ALL AXES} ™ =pselect “YES” ™

Explanation

*1  The home position calibration display is shown.

DATA EDIT ‘ DISPLAY ‘ UTILITY

HOME POSITIONING R1R 3 fo] 3§

SELECT ABSOLUTE DATA
*

RL:S (O]
L O *
U @) *
R O *
B O *
T @) *

*2  The pull down menu appears.

DATA EDIT DISPLAY UTILITY

HOME POSITIONING @ROBOT1
SELECT |STATION1

R1:S (O] *
L O *
U O *
R O *
B O *
T O *

3-3



3.1 Home Position Calibration

*3  The pull down menu appears.

DATA EDIT DISPLAY ‘ UTILITY

SELECT ALL AXIS R1R & ol =8¢

SELECT ABSOLUTE DATA

R1:S O *
L O *
U O *
R O *
B O *
T @] *

*4  The confirmation dialog is displayed.

DATA EDIT | DISPLAY | UTILITY
HOME POSITIONING [R1R i 387 |
SELECT ~ ABSOLUTE DATA
R1:S O *

Create home position?

‘YES“NO‘

*5  Displayed position data of all axes are registered as home position.
When “NQO” is selected, the registration will be canceled.

B  Registering Individual Axes

Select {ROBOT} under the top menu = Select {HOME POSITION} = Select {DIS-
PLAY} under the menu = Select the desired control group® =p&elect the axis to be
registered? =pselect “YES”

Explanation

*1  Inthe same way shown in Explanation *1,*2 in "Registering all axes at once”, the home
calibration display and select control group are shown.

DATA EDIT \ DISPLAY \ UTILITY

HOME POSITIONING R1R &5 ] :8:

SELECT ABSOLUTE DATA

R1:S O -278
L O 30154
u a *
R O -217
B O *
T O *
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3.1 Home Position Calibration

*2  The confirmation dialog is displayed.

DATA EDIT \ DISPLAY \ UTILITY
HOME POSITIONING (R1R & fa:8 |
SELECT ABSOLUTE DATA
R1:S (@) -278

Create home position?

‘YES“NO‘

*3  Displayed position data of axis are registered as home position.
When “NO” is selected, the registration will be canceled.

B Changing the Absolute Data

To change the absolute data of the axis when home position calibration is completed, perform
the following:

Select {ROBOT} under the top menu = Select {HOME POSITION} = Select {DIS-
PLAY} =p8elect the desired control group "1 wpgelect the absolute data to be regis-
tered® =pEnter the absolute data using the number keys PPress [ENTER] "3

Explanation

*1 By the same way shown in Explanation *1,*2 in "Registering all axes at once”, the
home calibration display and select control group are shown.

*2  The number input buffer line is shown.

DATA EDIT | DISPLAY | UTILITY
HOME POSITIONING (R1R &5 38 |
SELECT  ABSOLUTE DATA
R1:S @) -278
L O _ 30154
U O -29912
R O -217
B O 7745
T O 15881
>3000[

*3  Absolute data are modified.
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3.1 Home Position Calibration

B  Clearing Absolute Data

Select {ROBOT} under the top menu = Select {HOME POSITION}'! = Select
{DATA} under the menu = Select {CLEAR ALL DATA}?

Explanation

*1  Inthe same way shown in Explanation *1,*2 in "Registering all axes at once”, the home
calibration display and select control group are shown.

*2  The all absolute data are cleared.

DATA EDIT \ DISPLAY‘ UTILITY

HOME POSITIONING R1R & ol =8¢

SELECT ABSOLUTE DATA

*

R1:S

000000

— W xomcCcrr
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3.1 Home Position Calibration

3.1.3 Home Position of the Robot
In case of UP6, the home position are as follows.

U-axis angle against horizontal ) . .
line on the ground(0 ) B-axis center line angle against

\ U-axis center line(-90 )

L-axis angle against vertical
line to the ground(0 )

B

-

@ Other manipulator models have different positions. Always consult the documentation for
the correct manipulator model.
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3.2 Specified Point

3.2 Specified Point

A WARNING

e Be aware of safety hazards when performing the position confirma-
tion of the specified point.

Abnormality of the PG system may be a cause for alarm. The manipulator may
operate in an unexpected manner, and there is a risk of damage to equipment or
injury to personnel.

- Before operating the manipulator, check that the SERVO ON lamp
goes out when the emergency stop buttons on the playback panel
and programming pendant are pressed.

Injury or damage to machinery may result if the manipulator cannot be stopped in
case of an emergency.

- Always set the teach lock before starting to teach.

Failure to observe this warning may result in injury when operating the playback
panel.

e Observe the following precautions when performing teaching oper-
ations 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 Prior to performing the following operations, be sure that no one is
in the working envelope of the manipulator, and be sure that you
are in a safe place when:

- Turning the power on to the XRC.

- Moving the manipulator with the programming pendant.
- Running check operations.

- Performing automatic operations.

Injury may result from contact with the manipulator if persons enter the working
envelope of the manipulator.

e Always press the emergency stop button immediately if there are
problems.

Emergency stop buttons are located at the upper right corner of the XRC playback
panel and at the upper right of the programming pendant.
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3.2 Specified Point

A\ CAUTION

e Perform the following inspection procedures prior to teaching the
manipulator. If problems are found, correct them immediately, and
be sure that all other necessary tasks have been performed.

- Check for problems in manipulator movement.

- Check for damage to the insulation and sheathing of external
wires.

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

If the programming pendant is inadvertently left on the manipulator, a fixture, or on
the floor, the manipulator or a tool could collide with it during manipulator move-
ment, possibly causing injury or equipment damage.
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3.2 Specified Point

3.2.1 Purpose of Position Check Operation

If the absolute number of rotation detected at power on does not match the data stored in the
absolute encoder the last time the power was turned off, an alarm is issued when the control-
ler power is turned on.

There are two possible causes of this alarm:

 Error in the PG system
« The manipulator was moved after the power was turned OFF.

If there is an error with the PG system, the manipulator may stall when playback is started. If
the absolute data allowable range error alarm has occurred, playback and test runs will not
function and the position must be checked.

After absolute data allowable range alarm occurs

Reset alarm

\

Turn ON servo power

Procedure After Alarm Occurs

@®  Position checking

@

Compare second home
position pulses with
current position pulses

NG

N2

Alarm occurs again

OK

®  Correct defective axis
* Replace PG system
* Home position calibration

,________________________\
~_~—_—— - — e —— =

Playback possible

@®Position Check
If the absolute data allowable range alarm occurs, move to the specified point using the axis
keys and check the position. Playback, test runs, and other operation will not function.
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3.2 Specified Point

@Pulse Difference Check
The pulse number at the specified point is compared with that at the current position. If the
difference is within the allowable range, playback is enabled. If not, the error alarm occurs
again.

 The allowable range is the number of pulses per rotation of the motor (PPR data).
« The initial value of the specified point is the home position (where all axes are at pulse 0).
The specified point can be changed. For details, refer to " 3.2 Specified Point ".

®Alarm Occurrence
If the error alarm occurs again, there may be an error in the PG system. Check the system.
After adjusting the erroneous axis, calibrate the home position of the axis, then check the
position again.

* Home position calibration of all the axes at the same time enables playback operations
@ without having to check the position.

[ _J
» Sometimes in a system with a manipulator that has no brake, it is possible to enable

playback without position checking after the absolute data allowable range error alarm
occurs. However, as a rule, always check the position.
Under the above special conditions, the manipulator moves as follows:
After starting, the manipulator moves at low speed (1/10 of the maximum speed) to the
step indicated by the cursor. If it is stopped and restarted during this motion, the low
speed setting is retained until the step at cursor is reached. Regardless of cycle setting,
the manipulator stops after the cursor step is reached. Starting the manipulator again
then moves it at the programmed speed and cycle of the job.

3.2.2  Specified Point Setting

Apart from the normal home position of the manipulator, the specified point can be setup as a
check point for absolute data. Use the following steps to set the specified point.

If two or more manipulators or stations are controlled by one control panel, the specified point
must be set for each manipulator or station.

Select {ROBOT} under the top menu = Select {SECOND HOME POS}! = Press

thepa g (B2 & Phess the axis keys™> = Press [MODIFY] and [ENTER]™

Explanation

*1  The specified point display is shown.
The message “Available to move to any modify specified point” is shown.
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3.2 Specified Point

DATA EDIT | DISPLAY | UTILITY
SPECIFIED POINT R1R & T :3: A
SPECIFIED CURRENT DIFFERENCE

RL:S 0 0

—wmwxomcCcr
O OO oo
O OO o oo
O O o oo

lAvailable to move to any modify specified point

*2  The group axes by which the specified point is set is selected when there are two or
more group axes.

*3  Move the manipulator to the new specified point.

*4  The specified point is modified.

3.2.3 Procedure After an Alarm

A WARNING

e Be aware of safety hazards when performing the position confirma-
tion of the specified point.

Abnormality of the PG system may be cause for alarm. The manipulator may oper-
ate in an unexpected manner, and there is a risk of damage to equipment or injury.

If the absolute data allowable range alarm occurs, perform the followings

* Reset the alarm

e Turn Servo power on
and confirm the specified point. After the confirmation, if the PG is found to be the cause of the
alarm, perform the necessary operation, such as replacing the PG, etc.

The robot position data when turning power off and on are shown in “Power ON/OFF Position
Display”.

@ Refer to " 5.6 Position Data When Power is Turned ON/OFF " for details on the
“Power ON/OFF Position Display”.
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3.3 Setting the Controller Clock

Select {ROBOT} under the top menu = Select {SECOND HOME POS}'! = Press

thepa g (B2 & Press [RWD]? = Select {DATA} under the menu o Select
{CONFIRM POSITION}™*

Explanation

*1  The specified point display is shown.

*2  The group axes by which the specified point is set is selected when there are two or
more group axes.

*3  Move the manipulator to the new specified point.The robot moving speed is set as
selected manual operation speed.

*4  The message “Home position checked” is shown.
Pulse data of specified point and current pulse data are compared. If the compared
error is in allowed band, playback operation can be done.
If the error is beyond the allowed band, the alarm occurs again.

3.3 Setting the Controller Clock

The clock inside of the XRC controller can be set.

Select {SETUP} under the top menu = Select {DATE/TIME}' 1 = Select “DATE” or
“CLOCK”? whnput the new date or time > = Press [ENTER]™

Explanation

*1  The date and time set display is shown.

DATA EDIT | DISPLAY | UTILITY

DATE/CLOCK SET R1R &5 o :s:
DATE 1998 .10 . 20

CLOCK 10: 20

*2  The input buffer line is displayed.
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3.4 Setting Play Speed

*3  Forinstance, to make the date May 1, 1998, input [19985.1]. To set the time at exactly
ten o’clock, enter [10.00].

>1998.5. 1]

*4  Date and time are modified.

DATA EDIT | DISP