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Introduction
Thanks for purchasing the OMRON robot controller YRCX/YRC.
This manual describes the contents of the measures for the safety standards for the YRCX/YRC to be installed
in each country.
When shipping or using the YRCX/YRC overseas, always read this manual thoroughly to operate the
controller correctly.
Note that this manual describes only the contents of the measures for each country’s safety standards.
For operations and programming of the robot controller, refer to the user's manuals that come with the
robot controller. For information on the warranty, also refer to the user’s manuals that come with the robot
controller.
Even after reading this manual, keep it in a safe, easily accessible place so that it can be referred to when
needed.
• This manual should be used with the robot and controller and considered an integral part of them.
• When the robot and controller are moved, transferred, or sold, send this manual to the new user along with the robot and
controller. Be sure to explain to the new user the need to read through this manual.
• Specifications of the robot and controller models other than standard models may be omitted in this manual. In that case,
refer to the specifications of standard models.
• For details on specific operation of the robot controller, refer to the user's manuals that come with the robot controller.

NOTES

◆ The contents of this manual are subject to change without prior notice.
◆ While every effort has been made to ensure the contents of this manual are correct,
please contact us if you find any part of this manual to be unclear, confusing or
inaccurate.
◆ This manual does not serve as a guarantee of any industrial property rights or any
other rights and does not grant a license in any form. Please acknowledge that we
bear no liability whatsoever for any problems involving industrial property rights which
may arise from the contents of this manual.
OMRON EUROPE, B. V.
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1.

Safety Information

Before using this product, read this manual and related manuals and take safety precautions to ensure correct handling.
The precautions listed in this manual relate to this product. To ensure safety of the user’s final system that includes OMRON robots, please take appropriate safety measures as required by the user’s individual system.
To use OMRON robots and controllers safely and correctly, always comply with the safety rules and instructions.
• For specific safety information and standards, refer to the applicable local regulations and comply with
the instructions.
• Warning labels attached to the robots are written in English, Japanese, Chinese and Korean. This manual
is available in English or Japanese (or some parts in Chinese). Unless the robot operators or service
personnel understand these languages, do not permit them to handle the robot.
• Cautions regarding the official language of EU countries
For equipment that will be installed in EU countries, the language used for the manuals, warning labels,
operation screen characters, and CE declarations is English only.
Warning labels only have pictograms or else include warning messages in English. In the latter case,
messages in Japanese or other languages might be added.
It is not possible to list all safety items in detail within the limited space of this manual. So please note that
it is essential that the user have a full knowledge of safety and also make correct judgments on safety procedures.
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Industrial robots are highly programmable, mechanical devices that provide a large degree of freedom when
performing various manipulative tasks. To ensure safe and correct use of OMRON industrial robots and controllers*, carefully read and comply with the safety instructions and precautions in this "Safety Instructions"
guide. Failure to take necessary safety measures or incorrect handling may result in trouble or damage to the
robot and controller, and also may cause personal injury (to installation personnel, robot operator or service
personnel) including fatal accidents.
* The descriptions about the controller stated in this manual also include the contents of the robot driver.

2.

Signal words used in this manual

Safety Instructions

This manual uses the following safety alert symbols and signal words to provide safety instructions that must
be observed and to describe handling precautions, prohibited actions, and compulsory actions. Make sure
you understand the meaning of each symbol and signal word and then read this manual.
DANGER
This indicates an immediately hazardous situation which, if not avoided, will result in death or serious injury.
WARNING
This indicates a potentially hazardous situation which, if not avoided, could result in death or serious injury.
CAUTION
This indicates a potentially hazardous situation which, if not avoided, could result in minor or moderate injury, or
damage to the equipment.

NOTE
Explains the key point in the operation in a simple and clear manner.
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3.

Warning labels

3.1

Warning labels

WARNING
If warning labels are removed or difficult to see, then the necessary precautions may not be taken, resulting in an
accident.
• Do not remove, alter or stain the warning labels on the robot body.
• Do not allow warning labels to be hidden by devices installed on the robot by the user.
• Provide proper lighting so that the symbols and instructions on the warning labels can be clearly seen from
outside the safety enclosure.

3.1.1

Warning label messages on robot and controller

Word messages on the danger, warning and caution labels are concise and brief instructions. For more specific
instructions, read and follow the "Instructions on this label" described on the right of each label shown below.
See “7.1 Movement range” for details on the robot’s movement range.

■ Warning label 1
DANGER
Serious injury may result from contact with a moving robot.
• Keep outside of the robot safety enclosure during operation.
• Press the emergency stop button before entering the safety enclosure.
Instructions on this label
• Always install a safety enclosure to keep all persons
away from the robot movement range and prevent
injury from contacting the moving part of the robot.
• Install an interlock that triggers emergency stop when
the door or gate of the safety enclosure is opened.
• The safety enclosure should be designed so that no
one can enter inside except from the door or gate
equipped with an interlock device.
• Warning label 1 that comes supplied with a robot
should be affixed to an easy-to-see location on the
door or gate of the safety enclosure.
Potential hazard to human body

Serious injury may result from contact with a moving robot.

To avoid hazard

• Keep outside of the robot safety enclosure during operation.
• Press the emergency stop button before entering the safety enclosure.
90K41-001470

■ Warning label 2
WARNING
Moving parts can pinch or crush hands.
Keep hands away from the movable parts of the robot.
Instructions on this label
Use caution to prevent hands and fingers from being
pinched or crushed by the movable parts of the robot
when transporting or moving the robot or during
teaching.

Potential hazard to human body

Moving parts can pinch or crush hands.

To avoid hazard

Keep hands away from the movable parts of the robot.
90K41-001460
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Warning labels shown below are attached to the robot body and controller to alert the operator to potential
hazards. To ensure correct use, read the warning labels and comply with the instructions.

■ Warning label 3

Safety Instructions

WARNING
Improper installation or operation may cause serious injury.
Before installing or operating the robot, read the manual and instructions on the warning labels and understand
the contents.
Instructions on this label
• Be sure to read the warning label and this manual
carefully to make you completely understand the
contents before attempting installation and operation
of the robot.
• Before starting the robot operation, even after you
have read through this manual, read again the
corresponding procedures and "Safety Instructions".
• Never install, adjust, inspect or service the robot in
any manner that does not comply with the
instructions in this manual.
Potential hazard to human body

Improper installation or operation may cause serious injury.

To avoid hazard

Before installing or operating the robot, read the manual and instructions on the
warning labels and understand the contents.
90K41-001290

■ Warning label 4
CAUTION
Do not remove the parts on which Warning label 4 is attached.
Doing so may damage the ball screw.
Instructions on this label
The Z-axis ball screw will be damaged if the upper end
mechanical stopper on the Z-axis spline is removed or
moved. Never attempt to remove or move it.
90K41-001520
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■ Warning label 5 (YRCX/YRC controllers)

WARNING
Wait at least 100 seconds after power-off before opening the covers.
Instructions on this label
• Wait at least 100 seconds after power-off
before opening the covers (*).
• Some parts in the controller still retain a high
voltage even after power-off, so electrical shock
may occur if those parts are touched.

Potential hazard to human body

Electrical shock

To avoid hazard

Wait at least 100 seconds after power-off before opening the covers (*).

* These are precautions for OMRON and distributors' service personnel. Customers must not attempt to open the covers.
90K41-001390

■ Warning label 6 (Controller)*
* This label is attached to the front panel.
CAUTION
Refer to the manual.
Instructions on this label

取扱説明書参照
READ INSTRUCTION
MANUAL

This indicates important information that you must
know and is described in the manual.
Before using the controller, be sure to read the manual
thoroughly.
When adding external safety circuits or connecting a
power supply to the controller, read the manual
carefully and make checks before beginning the work.
Connectors have an orientation. Insert each connector
in the correct direction.
93005-X0-00
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WARNING
These are precautions for OMRON and distributors' service personnel.
Customers must not attempt to open the covers.

3.1.2

Supplied warning labels

Safety Instructions

Some warning labels are not affixed to robots but included in the packing box. These warning labels should be
affixed to an easy-to-see location.
Warning label is attached to the robot body.
Warning label comes supplied with the robot and should be affixed to an easy-to-see location on the door or gate of the
safety enclosure.
Warning label comes supplied with the robot and should be affixed to an easy-to-see location.

SCARA robots

*1
Warning label 1

Warning label 2

*1

Warning label 3

*1

*1: See "Part names" in each SCARA robot manual for label positions.
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3.2

Warning symbols

1. Electrical shock hazard symbol
WARNING
Touching the terminal block or connector may cause electrical shock, so use caution.
Instructions by this symbol
This indicates a high voltage is present.
Touching the terminal block or connector may cause
electrical shock.
93006-X0-00

2. High temperature hazard symbol
WARNING
Motors, heatsinks, and regenerative units become hot, so do not touch them.
Instructions by this symbol
This indicates the area around this symbol may become
very hot.
Motors, heatsinks, and regenerative units become hot
during and shortly after operation. To avoid burns be
careful not to touch those sections.
93008-X0-00

3. Caution symbol
CAUTION
Always read the manual carefully before using the controller.
Instructions by this symbol

!

This indicates important information that you must
know and is described in the manual.
Before using the controller, be sure to read the manual
thoroughly.
When adding external safety circuits or connecting a
power supply to the controller, read the manual
carefully and make checks before beginning the work.
Connectors must be attached while facing a certain
direction, so insert each connector in the correct
direction.
93007-X0-00
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Warning symbols shown below are indicated on the robots and controllers to alert the operator to potential
hazards. To use the OMRON robot safely and correctly always follow the instructions and cautions indicated
by the symbols.

4.

Important precautions for each stage of the robot life cycle

Safety Instructions

This section describes major precautions that must be observed when using robots and controllers. Be sure to
carefully read and comply with all of these precautions even if there is no alert symbol shown.

4.1

Precautions for using robots and controllers

General precautions for using robots and controllers are described below.

1. Applications where robots cannot be used
OMRON robots and robot controllers are designed as general-purpose industrial equipment and cannot be used for the
following applications.
DANGER
OMRON robot controllers and robots are designed as general-purpose industrial equipment and cannot be used
for the following applications.
• In medical equipment systems which are critical to human life
• In systems that significantly affect society and the general public
• In equipment intended to carry or transport people
• In environments which are subject to vibration such as onboard ships and vehicles.

2. Qualification of operators/workers
Operators or persons who perform tasks for industrial robots (such as teaching, programming, movement check, inspection, adjustment, and repair) must receive appropriate training and also have the skills needed to perform the tasks
correctly and safely.
Those tasks must be performed by qualified persons who meet requirements established by local regulations and standards for industrial robots. They must also read the manual carefully and understand its contents before attempting the
robot operation or maintenance.
WARNING
• It is extremely hazardous for persons who do not have the above qualifications to perform tasks for industrial
robots.
• Adjustment and maintenance that require removing a cover must be performed by persons who have the
above qualifications. Any attempt to perform such tasks by an unqualified person may cause an accident
resulting in serious injury or death.
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4.2

Design
Precautions for robots

1. Restricting the robot moving speed
WARNING
Restriction on the robot moving speed is not a safety-related function.
To reduce the risk of collision between the robot and workers, the user must take the necessary protective
measures such as enable devices according to risk assessment by the user.

2. Restricting the movement range
See “7.1 Movement range” for details on the robot’s movement range.
WARNING
Soft limit function is not a safety-related function intended to protect the human body.
To restrict the robot movement range to protect the human body, use the mechanical stoppers installed in the
robot (or available as options).
CAUTION
If the robot moving at high speed collides with a mechanical stopper installed in the robot (or available as
option), the robot may be damaged.

3. Provide safety measures for end effector (gripper, etc.)
WARNING
• End effectors must be designed and manufactured so that they cause no hazards (such as a loose workpiece
or load) even if power (electricity, air pressure, etc.) is shut off or power fluctuations occur.
• If the object gripped by the end effector might possibly fly off or drop, then provide appropriate safety
protection taking into account the object size, weight, temperature, and chemical properties.

4. Provide adequate lighting
Provide enough lighting to ensure safety during work.

5. Install an operation status light
WARNING
Install a signal light (signal tower) at an easy-to-see position so that the operator will be aware of the robot stop
status (temporarily stopped, emergency stop, error stop, etc.).

4.2.2

Precautions for robot controllers

1. Emergency stop input terminal
DANGER
Each robot controller has an emergency stop input terminal to trigger emergency stop. Using this terminal, install
a safety circuit so that the system including the robot controller will work safely.
For the robot driver without emergency stop input terminal, construct a safety circuit including the emergency
stop function using an external circuit.

2. Maintain clearance
CAUTION
Do not bundle control lines or communication cables together or in close to the main power supply or power
lines. Usually separate these by at least 100mm. Failure to follow this instruction may cause malfunction due to
noise.
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4.2.1

4.3

Moving and installation

Safety Instructions

4.3.1

Precautions for robots

■ Installation environment
1. Do not use in strong magnetic fields
WARNING
Do not use the robot near equipment or in locations that generate strong magnetic fields. The robot may BREAK
DOWN or malfunction if used in such locations.

2. Do not use in locations subject to possible electromagnetic interference, etc.
WARNING
Do not use the robot in locations subject to electromagnetic interference, electrostatic discharge or radio
frequency interference. The robot may malfunction if used in such locations creating hazardous situations.

3. Do not use in locations exposed to flammable gases
WARNING
• OMRON robots are not designed to be explosion-proof.
• Do not use the robots in locations exposed to explosive or inflammable gases, dust particles or liquid. Failure to
follow this instruction may cause serious accidents involving injury or death, or lead to fire.

■ Moving
1. Use caution to prevent pinching or crushing of hands or fingers
WARNING
Moving parts can pinch or crush hands or fingers.
Keep hands away from the movable parts of the robot.
As instructed in Warning label 2, use caution to prevent hands or fingers from being pinched or crushed by movable parts
when transporting or moving the robot. For details on warning labels, see "3. Warning labels".

2. Take safety measures when moving robots
To ensure safety when moving a SCARA robot with an arm length of 500mm or more, use the eyebolts that come supplied
with the robot. Always refer to the robot user’s manual for details.
When moving other robots, please comply with the transport methods described in their respective user’s manuals.

3. Take measures to prevent the robot from falling
When moving the robot by lifting it with equipment such as a hoist or crane, wear personal protective gear and be
careful not to move the robot at higher than the required height.
Make sure that there are no persons on paths used for moving the robot.
WARNING
A robot falling from a high place and striking a worker may cause death or serious injury. When moving the robot,
wear personal protective gear such as helmets and make sure that no one is within the surrounding area.

■ Installation
1. Protect electrical wiring and hydraulic/pneumatic hoses
Install a cover or similar item to protect the electrical wiring and hydraulic/pneumatic hoses from possible damage.
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■ Wiring

WARNING
Always ground the robot to prevent electrical shock.

■ Adjustment
1. Adjustment that requires removing a cover
WARNING
Adjustment by removing a cover require specialized technical knowledge and skills, and may also involve
hazards if attempted by an unskilled person. This adjustment must be performed only by persons who have the
required qualifications described in “2. Qualification of operators/workers” in section 4.1 of this “Safety Instructions”.

4.3.2

Precautions for robot controllers

■ Installation environment
1. Installation environment
WARNING
OMRON robots are not designed to be explosion-proof. Do not use the robots and controllers in locations
exposed to explosive or inflammable gases, dust particles or liquid such as gasoline and solvents. Failure to
follow this instruction may cause serious accidents involving injury or death, and lead to fire.
WARNING
• Use the robot controller in locations that support the environmental conditions specified in this manual.
Operation outside the specified environmental range may cause electrical shock, fire, malfunction or product
damage or deterioration.
• The robot controller and programming box must be installed at a location that is outside the robot safety
enclosure yet where it is easy to operate and view robot movement.
• Install the robot controller in locations with enough space to perform work (teaching, inspection, etc.) safely.
Limited space not only makes it difficult to perform work but can also cause injury.
• Install the robot controller in a stable, level location and secure it firmly. Avoid installing the controller upside
down or in a tilted position.
• Provide sufficient clearance around the robot controller for good ventilation. Insufficient clearance may cause
malfunction, breakdown or fire.

■ Installation
To install the robot controller, observe the installation conditions and method described in the manual.

1. Installation
WARNING
Securely tighten the screws to install the robot controller. If not securely tightened, the screws may come loose
causing the controller to drop.

2. Connections
WARNING
• Always shut off all phases of the power supply externally before starting installation or wiring work. Failure to do
this may cause electrical shock or product damage.
• Never directly touch conductive sections and electronic parts other than the connectors, rotary switches, and
DIP switches on the outside panel of the robot controller. Touching them may cause electrical shock or
breakdown.
• Securely install each cable connector into the receptacles or sockets. Poor connections may cause the
controller or robot to malfunction.
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1. Protective measures against electrical shock

■ Wiring

Safety Instructions

1. Connection to robot controller
The controller parameters are preset at the factory before shipping to match the robot model. Check the specified robot
and controller combination, and connect them in the correct combination.
Since the software detects abnormal operation such as motor overloads, the controller parameters must be set correctly
to match the motor type used in the robot connected to the controller.

2. Wiring safety points
WARNING
Always shut off all phases of the power supply externally before starting installation or wiring work. Failure to do
this may cause electrical shock or product damage.
CAUTION
• Make sure that no foreign matter such as cutting chips or wire scraps get into the robot controller. Malfunction,
breakdown or fire may result if these penetrate inside.
• Do not apply excessive impacts or loads to the connectors when making cable connections. This might bend
the connector pins or damage the internal PC board.
• When using ferrite cores for noise elimination, be sure to fit them onto the power cable as close to the robot
controller and/or the robot as possible, to prevent malfunction caused by noise.

3. Wiring method
WARNING
Securely install the connectors into the robot controller and, when wiring the connectors, make the crimp,
press-contact or solder connections correctly using the tool specified by the connector manufacturer.
CAUTION
When disconnecting the cable from the robot controller, detach by gripping the connector itself and not by
tugging on the cable. Loosen the screws on the connector (if fastened with the screws), and then disconnect the
cable. Trying to detach by pulling on the cable itself may damage the connector or cables, and poor cable contact will cause the controller or robot to malfunction.

4. Precautions for cable routing and installation
CAUTION
• Always store the cables connected to the robot controller in a conduit or clamp them securely in place. If the
cables are not stored in a conduit or properly clamped, excessive play or movement or mistakenly pulling on
the cable may damage the connector or cables, and poor cable contact will cause the controller or robot to
malfunction.
• Do not modify the cables and do not place any heavy objects on them. Handle them carefully to avoid
damage. Damaged cables may cause malfunction or electrical shock.
• If the cables connected to the robot controller may possibly become damaged, then protect them with a
cover, etc.
• Check that the control lines and communication cables are routed at a gap sufficiently away from main power
supply circuits and power lines, etc. Bundling them together with power lines or close to power lines may
cause faulty operation due to noise.

5. Protective measures against electrical shock
WARNING
Be sure to ground the ground terminals of the robot and controller. Poor grounding may cause electrical shock.
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4.4

Safety measures
Safety measures

1. Referring to warning labels and manual
WARNING
• Before starting installation or operation of the robot, be sure to read the warning labels and this manual, and
comply with the instructions.
• Never attempt any repair, parts replacement and modification unless described in this manual. These
tasks require specialized technical knowledge and skills and may also involve hazards. Please contact your
distributor for advice.
NOTE
For details on warning labels, see "3. Warning labels".

2. Draw up "work instructions" and make the operators/workers understand them
WARNING
Decide on "work instructions" in cases where personnel must work within the robot safety enclosure to perform
startup or maintenance work. Make sure the workers completely understand these "work instructions".
Decide on "work instructions" for the following items in cases where personnel must work within the robot safety
enclosure to perform teaching, maintenance or inspection tasks. Make sure the workers completely understand these
"work instructions".
1. Robot operating procedures needed for tasks such as startup procedures and handling switches
2. Robot speeds used during tasks such as teaching
3. Methods for workers to signal each other when two or more workers perform tasks
4. Steps that the worker should take when a problem or emergency occurs
5. Steps to take after the robot has come to a stop when the emergency stop device was triggered, including checks for
cancelling the problem or error state and safety checks in order to restart the robot.
6. In cases other than above, the following actions should be taken as needed to prevent hazardous situations due to
sudden or unexpected robot operation or faulty robot operation as listed below.
• Place a display sign on the operator panel
• Ensure the safety of workers performing tasks within the robot safety enclosure
• Clearly specify position and posture during work
Specify a position and posture where worker can constantly check robot movements and immediately move to
avoid trouble if an error/problem occurs
• Take noise prevention measures
• Use methods for signaling operators of related equipment
• Use methods to decide that an error has occurred and identify the type of error
Implement the "work instructions" according to the type of robot, installation location, and type of work task.
When drawing up the "work instructions", make an effort to include opinions from the workers involved, equipment
manufacturer technicians, and workplace safety consultants, etc.

3. Take safety measures
DANGER
• Never enter the robot movement range while the robot is operating or the main power is turned on. Failure to
follow this warning may cause serious accidents involving injury or death. Install a safety enclosure or a gate
interlock with an area sensor to keep all persons away from the robot movement range.
• When it is necessary to operate the robot while you are within the robot movement range such as for teaching
or maintenance/inspection tasks, always carry the programming box with you so that you can immediately
stop the robot operation in case of an abnormal or hazardous condition. Install an enable device in the
external safety circuit as needed. Also set the robot moving speed to 3% or less. Failure to follow these
instructions may cause serious accidents involving injury or death.
See “7.1 Movement range” for details on the robot’s movement range.

S-13

Safety Instructions

4.4.1

Safety Instructions

WARNING
• During startup or maintenance tasks, display a sign "WORK IN PROGRESS" on the programming box and
operation panel in order to prevent anyone other than the person for that task from mistakenly operating the
start or selector switch. If needed, take other measures such as locking the cover on the operation panel.
• Always connect the robot and robot controller in the correct combination. Using them in an incorrect
combination may cause fire or breakdown.

4. Install system
When configuring an automated system using a robot, hazardous situations are more likely to occur from the automated
system than the robot itself. So the system manufacturer should install the necessary safety measures required for the
individual system. The system manufacturer should provide a proper manual for safe, correct operation and servicing of
the system.
WARNING
To check the robot controller operating status, refer to this manual and to related manuals. Design and install the
system including the robot controller so that it will always work safely.

5. Precautions for operation
WARNING
• Do not touch any electrical terminal. Directly touching these terminals may cause electrical shock, equipment
damage, and malfunction.
• Do not touch or operate the robot controller or programming box with wet hands. Touching or operating them
with wet hands may result in electrical shock or breakdown.

6. Do not disassemble and modify
WARNING
Never disassemble and modify any part in the robot, controller, and programming box. Do not open any cover.
Doing so may cause electrical shock, breakdown, malfunction, injury, or fire.

4.4.2

Installing a safety enclosure

Be sure to install a safety enclosure to keep anyone from entering within the movement range of the robot. The
safety enclosure will prevent the operator and other persons from coming in contact with moving parts of the
robot and suffering injury.
See “7.1 Movement range” for details on the robot’s movement range.
DANGER
Serious injury may result from contact with a moving robot.
• Keep outside of the robot safety enclosure during operation.
• Press the emergency stop button before entering the safety enclosure.
WARNING
• Install an interlock that triggers emergency stop when the door or gate of the safety enclosure is opened.
• The safety enclosure should be designed so that no one can enter inside except from the door or gate
equipped with an interlock device.
• Warning label 1 (See "3. Warning labels") that comes supplied with a robot should be affixed to an easy-to-see
location on the door or gate of the safety enclosure.

S-14

4.5

Operation

DANGER
Check the following points before starting robot operation.
• No one is within the robot safety enclosure.
• The programming unit is in the specified location.
• The robot and peripheral equipment are in good condition.

4.5.1

Trial operation

After installing, adjusting, inspecting, maintaining or repairing the robot, perform trial operation using the
following procedures.

1. If a safety enclosure has not yet been provided right after installing the robot:
Then rope off or chain off the movement range around the robot in place of the safety enclosure and observe the
following points.
See “7.1 Movement range” for details on the robot’s movement range.
DANGER
Place a "Robot is moving - KEEP AWAY!" sign to keep the operator or other personnel from entering within the
movement range of the robot.
WARNING
• Use sturdy, stable posts which will not fall over easily.
• The rope or chain should be easily visible to everyone around the robot.

2. Check the following points before turning on the controller.
• Is the robot securely and correctly installed?
• Are the electrical connections to the robot wired correctly?
• Are items such as air pressure correctly supplied?
• Is the robot correctly connected to peripheral equipment?
• Have safety measures (safety enclosure, etc.) been taken?
• Does the installation environment meet the specified standards?

3. After the controller is turned on, check the following points from outside the safety enclosure.
• Does the robot start, stop and enter the selected operation mode as intended?
• Does each axis move as intended within the soft limits?
• Does the end effector move as intended?
• Are the correct signals being sent to the end effector and peripheral equipment?
• Does emergency stop function?
• Are teaching and playback functions normal?
• Are the safety enclosure and interlocks functioning as intended?
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When operating a robot, ignoring safety measures and checks may lead to serious accidents. Always take the
following safety measures and checks to ensure safe operation.

4. Working inside safety enclosures

Safety Instructions

Before starting work within the safety enclosure, always confirm from outside the enclosure that each protective
function is operating correctly (see the previous section 2.3).
DANGER
Never enter within the movement range while within the safety enclosure.
See “7.1 Movement range” for details on the robot’s movement range.
WARNING
When work is required within the safety enclosure, place a sign "Work in progress" in order to keep other persons
from operating the controller switch or operation panel.
WARNING
When work within the safety enclosure is required, always turn off the controller power except for the following
cases:

Exception
Work with power turned on, but robot in emergency stop
Origin position setting

SCARA robots

Follow the precautions and procedure described in "Adjusting the
origin".

Standard coordinate setting

SCARA robots

Follow the precautions and procedure described in "Setting the
standard coordinates".

Soft limit settings

SCARA robots

Follow the precautions and procedure described in "Setting the soft
limits".

SCARA robots

Refer to "5. Teaching within safety enclosure" described below.

Work with power turned on
Teaching

5. Teaching within the safety enclosure
When performing teaching within the safety enclosure, check or perform the following points from outside the safety
enclosure.
DANGER
Never enter within the movement range while within the safety enclosure.
See “7.1 Movement range” for details on the robot’s movement range.
WARNING
• Make a visual check to ensure that no hazards are present within the safety enclosure.
• Check that the programming box or handy terminal operates correctly.
• Check that no failures are found in the robot.
• Check that emergency stop works correctly.
• Select teaching mode and disable automatic operation.
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4.5.2

Automatic operation

1. Checkpoints before starting automatic operation
Check the following points before starting automatic operation.
DANGER
• Check that no one is within the safety enclosure.
• Check the safety enclosure is securely installed with interlocks functional.
WARNING
• Check that the programming box / handy terminal and tools are in their specified locations.
• Check that the signal tower lamps or other alarm displays installed for the system are not lit or flashing,
indicating no error is occurring on the robot and peripheral devices.

2. During automatic operation and when errors occur
After automatic operation starts, check the operation status and the signal tower to ensure that the robot is in automatic
operation.
DANGER
Never enter the safety enclosure during automatic operation.
WARNING
If an error occurs in the robot or peripheral equipment, observe the following procedure before entering the
safety enclosure.
1) Press the emergency stop button to set the robot to emergency stop.
2) Place a sign on the start switch, indicating that the robot is being inspected in order to keep other persons from
restarting the robot.

4.5.3

Precautions during operation

1. When the robot is damaged or an abnormal condition occurs
WARNING
• If unusual odors, noise or smoke occur during operation, immediately turn off power to prevent possible
electrical shock, fire or breakdown. Stop using the robot and contact your distributor.
• If any of the following damage or abnormal conditions occurs the robot, then continuing to operate the robot
is dangerous. Immediately stop using the robot and contact your distributor.
Damage or abnormal condition

Type of danger

Damage to machine harness or robot cable

Electrical shock, robot malfunction

Damage to robot exterior

Damaged parts fly off during robot operation

Abnormal robot operation (position deviation, vibration, etc.)

Robot malfunction

Z-axis (vertical axis) or brake malfunction

Z-axis unit falls off

2. High temperature hazard
WARNING
• Do not touch the robot controller and robot during operation. The robot controller and robot body are very hot
during operation, so burns may occur if these sections are touched.
• The motor and speed reduction gear casing are very hot shortly after operation, so burns may occur if these
are touched. Before touching those parts for inspections or servicing, turn off the controller, wait for a while and
check that their temperature has cooled.
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Safety Instructions

Check the following points when operating the robot in AUTO mode. Observe the instructions below in cases
where an error occurs during automatic operation. Automatic operation described here includes all operations
in AUTO mode.

3. Use caution when releasing the Z-axis (vertical axis) brake

Safety Instructions

WARNING
The vertical axis will slide downward when the brake is released, causing a hazardous situation. Take adequate
safety measures in consideration by taking the weight and shape into account.
• Before releasing the brake after pressing the emergency stop button, place a support under the vertical axis so
that it will not slide down.
• Be careful not to let your body get caught between the vertical axis and the installation base when performing
tasks (direct teaching, etc.) with the brake released.

4. Be careful of Z-axis movement when the controller is turned off or emergency stop is triggered
(air-driven Z-axis)
WARNING
The Z-axis starts moving upward when power to the controller or PLC is turned off, the program is reset, emergency stop is triggered, or air is supplied to the solenoid valve for the Z-axis air cylinder.
• Do not let hands or fingers get caught and squeezed by robot parts moving along the Z-axis.
• Keep the usual robot position in mind so as to prevent the Z-axis from hanging up or binding on obstacles
during raising of the Z-axis except in case of emergency stop.

5. Take protective measures when the Z-axis interferes with peripheral equipment (air-driven Z-axis)
WARNING
When the Z-axis comes to a stop due to obstruction from peripheral equipment, the Z-axis may move suddenly
after the obstruction is removed, causing injury such as pinched or crushed hands.
• Turn off the controller and reduce the air pressure before attempting to remove the obstruction.
• Before reducing the air pressure, place a support under the Z-axis because the Z-axis will drop under its own
weight.

6. Be careful of Z-axis movement when air supply is stopped (air-driven Z-axis)
WARNING
The Z-axis will slide downward when the air pressure to the Z-axis air cylinder solenoid valve is reduced, creating
a hazardous situation.
Turn off the controller and place a support under the Z-axis before cutting off the air supply.

7. Make correct parameter settings
CAUTION
The robot must be operated with the correct tolerable moment of inertia and acceleration coefficients that
match the manipulator tip mass and moment of inertia. Failure to follow this instruction will lead to a premature
end to the drive unit service life, damage to robot parts, or cause residual vibration during positioning.

8. If the X-axis, Y-axis or R-axis rotation angle is small
CAUTION
If the X-axis, Y-axis or R-axis rotation angle is set smaller than 5 degrees, then it will always move within the same
position. This restricted position makes it difficult for an oil film to form on the joint support bearing, and so may
possibly damage the bearing. In this type of operation, add a range of motion so that the joint moves through 90
degrees or more, about 5 times a day.
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4.6

Inspection and maintenance

4.6.1

Before inspection and maintenance work

1. Do not attempt any work or operation unless described in this manual.
Never attempt any work or operation unless described in this manual.
If an abnormal condition occurs, please be sure to contact your distributor. Our service personnel will take appropriate
action.
WARNING
Never attempt inspection, maintenance, repair, and part replacement unless described in this manual. These
tasks require specialized technical knowledge and skills and may also involve hazards. Please be sure to contact
your distributor for advice.

2. Precautions during repair and parts replacement
WARNING
When it is necessary to repair or replace parts of the robot or controller, please be sure to contact your distributor
and follow the instructions they provide. Inspection and maintenance of the robot or controller by an unskilled,
untrained person is extremely hazardous.
Adjustment, maintenance and parts replacement require specialized technical knowledge and skills, and also may
involve hazards. These tasks must be performed only by persons who have enough ability and qualifications required by
local laws and regulations.
WARNING
Adjustment and maintenance by removing a cover require specialized technical knowledge and skills, and may
also involve hazards if attempted by an unskilled person. This adjustment must be performed only by persons who
have the required qualifications described in “2. Qualification of operators/workers” in section 4.1 of this “Safety
Instructions”.

3. Shut off all phases of power supply
WARNING
Always shut off all phases of the power supply externally before cleaning the robot and controller or securely
tightening the terminal screws etc. Failure to do this may cause electrical shock or product damage or malfunction.

4. Allow a waiting time after power is shut off (Allow time for temperature and voltage to drop)
WARNING
• When performing maintenance or inspection of the robot controller under your distributor's instructions, wait at
least the time (*) specified for each controller after turning the power off. Some components in the robot
controller are very hot or still retain a high voltage shortly after operation, so burns or electrical shock may
occur if those parts are touched.
• The motor and speed reduction gear casing are very hot shortly after operation, so burns may occur if they are
touched. Before touching those parts for inspections or servicing, turn off the controller, wait for a while and
check that the temperature has cooled.
* For information on how long you should wait after turning the power off, see the user’s manual for each controller.

5. Precautions during inspection of controller
WARNING
• When you need to touch the terminals or connectors on the outside of the controller during inspection, always
first turn off the controller power switch and also the power source in order to prevent possible electrical shock.
• Do not disassemble the controller. Never touch any internal parts of the controller. Doing so may cause
breakdown, malfunction, injury, or fire.
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Safety Instructions

Always perform daily and periodic inspections and make a pre-operation check to ensure there are no problems with the robot and related equipment. If a problem or abnormality is found, then promptly repair it or
take other measures as necessary.
Keep a record of periodic inspections or repairs and store this record for at least 3 years.

4.6.2

Precautions during ser vice work

Safety Instructions

1. Be careful when removing the Z-axis motor
WARNING
The Z-axis will slide downward when the Z-axis motor is removed, causing a hazardous situation.
• Turn off the controller and place a support under the Z-axis before removing the Z-axis motor.
• Be careful not to let your body get caught by the driving unit of the Z-axis or between the Z-axis drive unit and
the installation base.

2. Do not remove the Z-axis upper limit mechanical stopper
CAUTION
Warning label 4 is attached to each SCARA robot. (For details on warning labels, see "3. Warning labels".)
Removing the upper limit mechanical stopper installed to the Z-axis spline or shifting its position will damage the
Z-axis ball screw. Never attempt to remove it.

3. Use caution when handling a robot that contains powerful magnets
WARNING
Powerful magnets are installed inside the robot. Do not disassemble the robot since this may cause injury. Devices
that may malfunction due to magnetic fields must be kept away from this robot.
See "6. Cautions regarding strong magnetic fields" for detailed information on strong magnetic fields.

4. Use the following caution items when disassembling or replacing the pneumatic equipment.
WARNING
Air or parts may fly outward if pneumatic equipment is disassembled or parts replaced while air is still supplied.
• Do service work after turning off the controller, reducing the air pressure, and exhausting the residual air from
the pneumatic equipment.
• Before reducing the air pressure, place a support stand under the Z-axis (2-axis robots with air driven Z-axis)
since it will drop under its own weight.

5. Use caution to avoid contact with the controller cooling fan
WARNING
• Touching the rotating fan may cause injury.
• If removing the fan cover, first turn off the controller and make sure the fan has stopped.

6. Precautions for robot controllers
CAUTION
• Back up the robot controller internal data on an external storage device. The robot controller internal data
(programs, point data, etc.) may be lost or deleted for unexpected reasons. Always make a backup of this data.
• Do not use thinner, benzene, or alcohol to wipe off the surface of the programming box. The surface sheet may
be damaged or printed letters or marks erased. Use a soft, dry cloth and gently wipe the surface.
• Do not use a hard or pointed object to press the keys on the programming box. Malfunction or breakdown
may result if the keys are damaged. Use your fingers to operate the keys.
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4.7

Disposal

1. Disposal of lithium batteries
When disposing of lithium batteries, use the correct disposal method in compliance with your local regulations, or
entrust disposal to a licensed industrial waste disposal company. We do not collect and dispose of the used batteries.

2. Disposal of packing boxes and materials
When disposing of packing boxes and materials, use the correct disposal method in compliance with your local regulations. We do not collect and dispose of the used packing boxes and materials.

3. Strong magnet
WARNING
Strong magnets are installed in the robot. Be careful when disposing of the robot.
See "6. Cautions regarding strong magnetic fields" for detailed information on strong magnetic fields.
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Safety Instructions

When disposing of robots and related items, handle them carefully as industrial wastes. Use the correct
disposal method in compliance with your local regulations, or entrust disposal to a licensed industrial waste
disposal company.

5.

Emergency action when a person is caught by robot

Safety Instructions

If a person should get caught between the robot and a mechanical part such as the installation base, then
release the axis.

■ Emergency action
Release the axis while referring to the following section in the manual for the robot controller.
Controller

Refer to:

YRC
Section 1, "Emergency action when a person is caught by robot" in Chapter 1
YRCX

NOTE
Make a printout of the relevant page in the manual and post it a conspicuous location near the controller.

6.

Cautions regarding strong magnetic fields

Some OMRON robots contain parts generating strong magnetic fields which may cause bodily injury, death,
or device malfunction. Always comply with the following instructions.
• Persons wearing ID cards, purses or wristwatches must keep away from the robot.
• Do not bring tools close to the magnet inside the robot.
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Using the robot safely

7.1

Movement range

When a tool or workpiece is attached to the robot manipulator tip, the actual movement range enlarges from
the movement range of the robot itself (Figure A) to include the areas taken up by movement of the tool and
workpiece attached to the manipulator tip (Figure B).
The actual movement range expands even further if the tool or workpiece is offset from the manipulator tip.
The movement range here is defined as the range of robot motion including all areas through which the robot
arms, the tool and workpiece attached to the manipulator tip, and the solenoid valves attached to the robot
arms move.
To make the robot motion easier to understand, the figures below only show the movement ranges of the tool
attachment section, tool, and workpiece.
Please note that during actual operation, the movement range includes all areas where the robot arms and any
other parts move along with the robot.
Movement range

Figure A: Movement range of robot itself

Figure B: Movement range when tool and workpiece are attached
to manipulator tip
93009-X0-00

CAUTION
To make the robot motion easier to understand, the above figures only show the movement ranges of the tool
attachment section, tool, and workpiece. In actual operation, the movement range includes all areas where the
robot arms and any other parts move along with the robot.
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7.

7.2

Robot protective functions

Safety Instructions

Protective functions for OMRON robots are described below.

1. Overload detection
This function detects an overload applied to the motor and turns off the servo.
If an overload error occurs, take the following measures to avoid such errors:
1. Insert a timer in the program.
2. Reduce the acceleration.

2. Overheat detection
This function detects an abnormal temperature rise in the driver inside the controller and turns off the servo.
If an overheat error occurs, take the following measures to avoid the error:
1. Insert a timer in the program.
2. Reduce the acceleration.

3. Soft limits
Soft limits can be set on each axis to limit the working envelope in manual (jog) operation and automatic operation after
return-to-origin. The working envelope is the area limited by soft limits.
WARNING
Soft limit function is not a safety-related function intended to protect the human body.
To restrict the robot movement range to protect the human body, use the mechanical stoppers installed in the
robot (or available as options).

4. Mechanical stoppers
If the servo is turned off by emergency stop operation or protective function while the robot is moving, then these
mechanical stoppers prevent the axis from exceeding the movement range. The movement range is the area limited by the
mechanical stoppers.

SCARA robots

• The X and Y axes have mechanical stoppers that are installed at both ends of the maximum movement
range. Some robot models have a standard feature that allows changing the mechanical stopper
positions. On some other models, the mechanical stopper positions can also be changed by using option
parts.
• The Z-axis has a mechanical stopper at the upper end and lower end. The stopper positions can be
changed by using option parts.
• No mechanical stopper is provided on the R-axis.

WARNING
Axis movement does not stop immediately after the servo is turned off by emergency stop or other protective
functions, so use caution.
CAUTION
If the robot moving at high speed collides with a mechanical stopper installed in the robot (or available as
option), the robot may be damaged.

5. Z-axis (vertical axis) brake
An electromagnetic brake is installed on the Z-axis to prevent the Z-axis from sliding downward when the servo is OFF.
This brake is working when the controller is OFF or the Z-axis servo power is OFF even when the controller is ON. The
Z-axis brake can be released by the programming unit / handy terminal or by a command in the program when the
controller is ON.
WARNING
The vertical axis will slide downward when the brake is released, causing a hazardous situation. Take adequate
safety measures in consideration by taking the weight and shape into account.
• Before releasing the brake after pressing the emergency stop button, place a support under the vertical axis so
that it will not slide down.
• Be careful not to let your body get caught between the vertical axis and the installation base when performing
tasks (direct teaching, etc.) with the brake released.
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7.3

Residual risk

7.4

Special training for industrial robot operation

Operators or persons who handle the robot for tasks such as for teaching, programming, movement checks,
inspections, adjustments, and repairs must receive appropriate training and also have the skills needed to
perform the job correctly and safely. They must also read the manual carefully to understand its contents before
attempting the robot operation or maintenance.

Tasks related to industrial robots (teaching, programming, movement check, inspection, adjustment, repair,
etc.) must be performed by qualified persons who meet requirements established by local regulations and
safety standards for industrial robots.

Comparison of terms used in this manual with ISO
This manual

ISO 10218-1

Note

Maximum movement range

maximum space

Area limited by mechanical stoppers.

Movement range

restricted space

Area limited by movable mechanical stoppers.

Working envelope

operational space

Within safety enclosure

safeguarded space

Area limited by software limits.

See “7.1 Movement range” in for details on the robot’s movement range.
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To ensure safe and correct use of OMRON robots and controllers, System integrators and/or end users implement machinery safety design that conforms to ISO12100.
Residual risks for OMRON robots and controllers are described in the DANGER or WARNING instructions
provided in each chapter and section. Read them carefully.

7.5

KC mark

Safety Instructions

KC (Korean Certification) is a system based on the Korean Radio Law. Machineries designated with this system
are required to be registered as conformed certification or conformed registration, and to show KC marks.
Target products are prescribed by notification of the National Radio Research Agency (RRA).

7.5.1

EMC standards

■ Cautions regarding compliance with KC mark
The OMRON robot-series product is one component that is incorporated into the customer's system (built-in equipment).
We decide models by single robot product (controller, robot and peripheral device) and conform them to the EMC
standards.
This does not therefore guarantee that the OMRON robot-series product conforms to the EMC standards if only the robot
is used independently. The customer who incorporates OMRON robot products into the customer's final system, which
will be shipped to or used in Korea, should verify that the overall system conforms to the EMC standards.

■ KC mark
The OMRON robots (robots and controllers) are registered in the National Radio Research Agency (RRA) as conformed
by self-test and KC marks are affixed to the robots.

■ Related standards
• Electromagnetic Compatibility (EMC)

■ Information of conformity assessment
• Certification number list
Product
Controller

Robot

Model name

Certification number

YRC

MSIP-REM-Y3M-X240

YRCX

MSIP-REM-Y3M-X340

SCARA robots

MSIP-REM-Y3M-YK

• Applicant and manufacturer : OMRON

7.5.2

Examples of EMC countermeasures

It is not necessary to take measures for ERCD and robots connecting to ERCD.
Examples of EMC countermeasures for single OMRON robot product are the same as those of CE marks.
Refer to countermeasures described in the related user's manual.
Furthermore, take proper countermeasures to conform customer's final system (overall system) to EMC
standards.
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1.

Over view

This section provides a basic description of how the YRCX/YRC controllers comply with the safety standards
of each country.
The following shows the basic differences among the controllers with CE specifications, KCs specifications
that comply with the safety standards and normal specifications.

CE specifications
AUTO/MANUAL mode input

Provided

Programming box

PBEX with enable switch

■ Differences in main specifications (YRC controller)
CE specifications and KCs specifications
Service mode

Provided

Programming box

PB with enable switch

2.

Safety standards

2.1

Measures for CE marking

2.1.1

Cautions regarding compliance with EC Directives

The OMRON robot (robot and controller) is not, in itself, a robot system. The OMRON robot is just one
component that is incorporated into the customer's system (built-in equipment), and we declare that OMRON
robots conform to the EC Directives only within the scope of built-in equipment. This does not therefore
guarantee that OMRON robots conform to EC Directives in cases where the robot is used independently.
Customers who incorporate a OMRON robot into their final system which will be shipped to, or used, in the
EU, should therefore verify that the overall system is compliant with EC Directives.

● Differences between OMRON robots (robot and controller) and robot systems
A OMRON robot (robot and controller) is just one component in a robot system, and is not, in itself, a
robot system.
This is because a OMRON robot does not include the "end effector(s)" or "any equipment, devices, or
sensors required for the robot to perform its tasks", as defined in "Industrial Robot system" of the ISO
10218-1: 2011 Standard - Clause 3.11.
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Measures for each country’s safety standards

■ Differences in main specifications (YRCX controller)

1

2.1.2

1

CE marking

OMRON robots are components that are incorporated into the customer's system (built-in equipment). We
therefore declare regarding EC Directives that OMRON robots are "Partly completed machinery" and so we do
not affix a CE mark to the robots.

2.1.3

Applicable EC Directives and their related standards

The tables below show directives and related standards applied to OMRON robots.

Measures for each country’s safety standards

■ YRCX/YRC
EC Directive

Related Standards
EN ISO12100

Machinery Directive
2006/42/EC

: Safety of machinery – General principles for design –
Risk assessment and risk reduction
EN ISO10218-1 : Robots and robotic devices – Safety requirements for industrial robots –
Part 1: Robots
EN 60204-1
: Safety of machinery – Electrical equipment of machines –
Part 1: General requirements
EN 55011

EMC Directive
2004/108/EC

2.1.4

EN 61000-6-2

: Industrial, scientific and medical equipment –
Radio-frequency disturbance characteristics – Limits and methods of measurement
: Electromagnetic compatibility (EMC) –
Part 6-2: Generic standards – Immunity for industrial environments

Robots subject to CE Marking

The following robot series products are subject to CE marking.
Controller
YRCX
YRC

2.1.5

Robot Name
SCARA type robots

: XG series, X series

Cautions regarding the official language of EU countries

For equipment that will be installed in EU countries, the language used for the manuals, warning labels,
operation screen characters, and CE declarations is English only.
Warning labels only have pictograms or else include warning messages in English. In the latter case, messages
in Japanese or other languages might be added.

2.2

Measures for KCs

KCs is a system that conforms to Occupational Safety and Health Act and Report of Declaration of Conformity
of hazardous machines and devices.
For machines specified in this system, the KCs mark needs to be indicated by conducting the forced
certification or Report of Declaration of Conformity. Industrial robots that have manipulators with 3 or more
axes are specified as machines needing the Report of Declaration of Conformity in South Korea’s Ministry of
Employment and Labor Notification No. 1201-46.
Its safety standards are defined in separate table 2 of this notification.
This section describes basic items necessary to make the 4-axis controllers compliant with KCs.
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2.2.1

Cautions regarding compliance with KCs

2.2.2

KCs mark

For robots and controllers that apply to the KCs mark, the Report of Declaration of Conformity is submitted to
Korean Occupational Safety and Health Agency (KOSHA) and the KCs mark is affixed to robot controllers.

2.2.3

Normative standards

• Electromagnetic Compatibility (EMC)
• Industrial robot manufacture and safety standards

2.2.4

Robots subject to KCs

The following controllers and robot series products are subject to the KCs mark as of October, 2015.

■ Controller
Product
4-axis robot controller

Model name
YRC

KCs specifications

YRCX

■ Robot

✔: Subject to KCs -: Not subject to KCs
KCs registration
Product

Model name

YRC

YRCX

R6YXG120
R6YXG150
R6YXG180

-

R6YXG220
R6YXGL250
R6YXGL350
R6YXGL400

✔

R6YXGL500
R6YXGL600
R6YXGL700
SCARA robots

-

R6YXG500

-

R6YXG600
R6YXGH600
R6YXG700

✔

R6YXG800
R6YXG900
R6YXG1000
R6YXX1200
R6YXC180

-

R6YXC220
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1
Measures for each country’s safety standards

The OMRON robot series is one component that is incorporated into the customer's system (built-in
equipment). The Report of Declaration of Conformity is performed based on the preconditions that additional
safety measures are taken for the customer’s system.
For the contents of the safety measures, refer to Chapter 2.
This does not therefore guarantee that OMRON robots conform to KCs in cases where the robot is used
independently.
Customers who incorporate a OMRON robot into their final system which will be shipped to, or used, in Korea,
should therefore verify that the overall system is compliant with KCs.

✔: Subject to KCs -: Not subject to KCs
KCs registration
Product

1

Model name

YRC

YRCX

R6YXGLC250
R6YXGLC350
R6YXGLC400

✔

R6YXGLC500

Measures for each country’s safety standards

R6YXGLC600
R6YXGS300
R6YXGS400

-

R6YXGS500
R6YXGS600
R6YXGS700
R6YXGS800
R6YXGS900
SCARA robots

R6YXGS1000

-

R6YXGLP250
R6YXGLP350
R6YXGLP400
R6YXGLP500

✔

R6YXGLP600
R6YXGP500
R6YXGP600
R6YXGHP600
R6YXGP700
R6YXGP800
R6YXGP900
R6YXGP1000

Robot products may not be applicable to KCs depending on their uses, operating conditions, or environments.
Contact your distributor before purchasing a product.
CAUTION
The robots shown below are subject to the KCs mark. However, as the Report of Declaration of Conformity has not
been made, these robots cannot be used in Korea.
Additionally, special order robots are also not applicable to the KCs mark. For details, contact your distributor.
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3.

Usage conditions

1

The following description gives major operating conditions for OMRON robot series products.
● EMC (Electromagnetic compatibility)

In order to conform to the EMC Directive, the customer must evaluate the finished product (entire system) and take
necessary countermeasures. Refer to EMC countermeasures for single units of OMRON robots, which are described in
the next chapter in this manual.

● Installation conditions
• Protective structure
OMRON robots are classified as built-in equipment and have a "Class I" protective structure against electrical shock.
The robot and controller must therefore be grounded properly to prevent possible electrical shock. For details, refer to
the controller user's manual and the robot user's manual.
• Enclosure
The robot controller case is not designed as an enclosure that conforms to the EN60204-1 (IEC60204-1) Standard.
Suitable protection should therefore be provided to prevent the danger of electrical shock due to inadvertent contact
and ambient environment problems (dust, water, etc.).
• Insulation co-ordination
Regarding insulation co-ordination, OMRON robots and controllers are designed to meet the following conditions:
Overvoltage category III (applicable to YRCX controller)
Overvoltage category II (applicable to YRC controller)
Pollution degree 2
Take proper countermeasures as needed if the robot or controller is used in environments more severe than these
levels.

● Explosion-proof
• OMRON robots and robot controllers are not designed to meet explosion-proof specifications.
Do not use them in environments exposed to flammable gases, gasoline, or solvents which could cause explosion or
fire.
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Measures for each country’s safety standards

OMRON robot series products are designed for use in industrial environments.
(Applicable definition relating to the EMC Directive: Refer to the EN61000-6-2 (IEC61000-6-2) Standard, Clause 1
"Scope".)
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1.

System over view

1.1

System over view

The YRCX/YRC series controllers are designed for use with a SCARA robot, mainly for assembly and pick-andplace applications. Applications also include various inspection instruments, sealers and spray equipment
utilizing linear and circular interpolation.

1.1.1

Main system configuration

2

■ YRCX

Programming box

YRCX

PC

External device
(PLC etc.)

OMRON robot

93201-R8-00
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YRCX/YRC series

System for controlling one robot

■ YRC
Example: R6YXG500 only
All the axes on the robot controller are used as the main robot axes.

System for controlling one robot

2
1
O P.

YRCX/YRC series
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(

93201-R6-00

2-2

1.2

Control system configuration

1.2.1

Basic configuration

The basic block diagram of the YRCX/YRC robot controller system is shown below.

■ YRCX basic block diagram

2
USB

EN

COM

BK24V

SAFETY

PB

BAT4

BAT3

I/O

ROBO

1-2

BAT2

BAT1

I/O

OP.3
OP.4

CPU BOARD

AXIS4
M4

DRIVER2

DRIVER2

AXIS3

AXIS2

DRIVER2

M3

OP.1

AC IN
L
N
L1
N1

M2

OP.2

M1

DRIVER2

AXIS1

REGISTOR

FAN

DRIVER1

DRIVER POWER
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Basic block diagram

■ YRC basic block diagram
Basic block diagram
RGEN

ACIN

L

N
L1

N1

CN5

CN6

RM

CN7

CN5

CN12

CN14

CN2

CN16

DRIVER 1

CN2

CN7

CN13

CN10

CN13

CN7

CN26

CN10

CN16
CPU BOARD

CN8 CN1

STD.DIO

CN2

CN4
CN5

CN3

COM

DRIVER 2

CN1
CN3

CN11

PB SEL

CN1

CN15

PB

CN8

SAFETY

CN1

AC/DC
5V, ±12V

CN4

BATT ZR

AC/DC 24V

YM
ZM

ROB I/O ZR

CN2

CN2

CN3

BATT XY

CN7

HEATSINK

XM

ROB I/O XY

CN10

CN1

TH1
(FG)

YRCX/YRC series

MOTOR

CN3

CN4

DRIVER POWER

CN1

CN6

CN8

CN11

CN9

2

TB1

TB2

CN4

CN5

OP.1

OP.2

OP.3

OP.4
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1.2.2

Power supply and emergency stop system circuit configuration

The control system's power supply system and emergency stop system circuit block diagram are shown below.
Power supply and emergency stop circuit block diagram
Emergency stop button
ABS
BATTERY

+3.6V *2

PBEX/PB

CONTROL
CIRCU IT BLOCK

POSITION
BACKUP
CIRCUIT

Enable
switch

CPU

Position Data

SAFETY

MOTOR

MOTOR

RELAY1

MOTOR
DRIVE
CIRCUIT

External
emergency stop
circuit
(User equipment)

DC280V

AC200 to 230V IN
MAIN

L
N

FUSE

L1
CONTROL
N1

FUSE

*3

+24V

DC5V,12V,15V

RELAY2

2
YRCX/YRC series

ROBOT I/O

Programming Box

Selector
switch

GND
MOTOR
POWER
CIRCUIT

CONTROL
POWER
CIRCUIT DC5V
*1
DC12V
DC24V
POWER CIRCUIT BLOCK
*2

YRCX/YRC
*1) The input power and each control power are insulated by
the insulated transformer.
*2) The 0V line for the 3.6VDC, 5VDC, 12VDC and 24VDC is
not connected to the protective earth.
*3) For details about wiring diagram from the programming
box, refer to the connector input/output signal table.

93201-R0-00
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1.3

Programming box

The programming box is a hand-held unit specifically designed to connect to the controller, in order to perform
various operations. The programming box allows all operations including manual operation of the robot,
programming and editing, teaching, and parameter setting.

1.3.1

2

PBEX

To use the programming box (PBEX), connect it to the YRCX series controller.

1.3.1.1

Part names and functions

YRCX/YRC series

The PBEX has an emergency stop button and an enable switch. The contact outputs of these can be used to
connect to the emergency stop circuit of the entire equipment via the SAFETY connector on the controller.
Additionally, the PBEX is equipped with a manual lock ON/OFF switch that sets the control priority.
When operating the teaching, etc. within the safety enclosure in the MANUAL mode, set the manual lock
switch to “ON”.
When the manual lock switch is set at “ON”, the priority is set to the PBEX, allowing you to control the robot
operation. When the manual lock switch is set at “OFF”, the robot operation cannot be controlled.
PBEX

1. Display
3. Emergency stop button

4. Manual lock switch

6. USB connector
2. Sheet key

5. Enable switch
7. PB connector
93203-R8-00

● Main Functions
No.

Function

1

Display

This is a liquid crystal display (LCD) with 20 characters × 15 lines, showing various types of information.
The screen brightness is adjustable.

2

Sheet keys

These keys are used to operate a robot or input programs.
The sheet keys are classified into 3 main types: function keys, control keys and data keys.

3

Emergency stop
button

Pressing this button during operation immediately stops robot movement. This is a contact b (normally
closed) type switch. The XA1E-BV302R made by IDEC is used.

4

Manual lock switch

This switch sets the priority that controls the robot operation.
Be sure to set the switch to “ON” in the MANUAL mode. Selecting “ON” will set the priority to the PBEX,
allowing you to control the robot operation. When the switch is set at “OFF”, the robot operation cannot be
controlled.

Enable switch

This is a 3-position switch designed in consideration of safety. Pressing this switch to the middle position
only enables robot operation. When the ENABLE 11, 12, 21, and 22 wirings of the SAFETY connector are
not connected, the function of this switch cannot be used. Configure an external safety circuit so that the
state of this switch determines the robot operating state as follows:
Switch released
: Emergency stop state
Switch in middle position : Operable state
Switch pressed
: Emergency stop state
The A4E-B200HS made by OMRON is used.

6

USB connector

This connector is used to read/write between the USB memory and the internal memory of the controller.
The connector is intended to connect the USB memory and programming box.
The connector is used to save various data of the controller and perform the maintenance of the
programming box.

7

PB connector

Use this connector to connect the PBEX programming box to the robot controller.

5
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Part name

1.3.1.2

PB connector

The PBEX has an emergency stop button and an enable switch. The contact outputs of these can be used to
connect to the emergency stop circuit of the entire equipment via the SAFETY connector on the controller. This
section describes signal connections.
CAUTION
• Do not change or modify the cable and connector. Along with the input/ output signals for the programming
box, the PB connector includes signals used to configure an external safety circuit, and so changing or
modifying the cable and connector is very dangerous.
• Always configure an external safety circuit by using the SAFETY connector. Although the PBEX has an
emergency stop button and an enable switch, they do not function independently because the controller is
designed on the assumption that an external safety circuit is configured.

Each pin of the PB connector on the PBEX is connected to the SAFETY connector.
Pin to pin connections are as follows:
PB connector
pin No.

PBEX

Connected connector

SAFETY connector
pin No.

Name

Emergency stop contact:
Line 1

13

A2

E-STOP11

14

A3

E-STOP12

Emergency stop contact:
Line 2

15

B2

E-STOP21

16

B3

E-STOP22

A7

ENABLE1+

17

Enable contact: Line 1
Enable contact: Line 2

Connected to
SAFETY connector

18

A8

ENABLE1-

19

B7

ENABLE2+

20

B8

ENABLE2-

Circuit diagram

PBEX

YRCX

Emergency stop
SAFETY
A2
A3
B2
B3
A7
A8
B7
B8

1~12
13
14
15
16
17
18
19
20

Enable

PB

93206-R8-00
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■ YRCX

2

1.3.2

PB

The programming box (PB) is a hand-held unit specifically designed to connect to the controller, in order to
perform various operations. The PB allows all operations including manual operation of the robot, programming
and editing, teaching, and parameter setting.

1.3.2.1

2

Part names and functions

The PB has an emergency stop button and an enable switch. The contact outputs of these can be used to
connect to the emergency stop circuit of the entire equipment via the SAFETY connector on the controller. The
PB also has a selector switch which can be used according to the customer's specifications and applications.
PB

YRCX/YRC series

1. Display (liquid crystal screen)

4. Selector switch

(rear side)

3. Emergency stop button

2. Sheet key
5. Enable switch

6. PB Connector
93202-R0-00

● Main Functions
No.
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Part name

Function

1

Display (liquid
crystal screen)

This is a liquid crystal display (LCD) with 40 characters × 15 lines, showing various types of
information. The screen brightness is adjustable.

2

Sheet keys

These keys are used to operate a robot or input programs.
The sheet keys are classified into 3 main types: function keys, control keys and data keys.

3

Emergency stop
button

Pressing this button during operation immediately stops robot movement. This is a contact B
(normally closed) type switch.
The XA1E-BV302R made by IDEC is used.

4

Selector switch

This switch can be used as needed by wiring to the PB SEL connector on the YRC.
Turning on this switch opens the contact, and turning it off closes the contact. The switch ON/OFF
function is disabled if not wired.

5

Enable switch

This is a 3-position switch designed in consideration of safety. Pressing this switch to the middle
position only enables robot operation.
This switch is disabled when LOCKIN1 to 4 of the SAFETY connector are not wired.
Configure an external safety circuit so that the state of this switch determines the robot operating
state as follows:
Switch released
: Emergency stop state
Switch in middle position : Operable state
Switch pressed
: Emergency stop state
The HE2B-M200PB made by IDEC is used.

6

PB connector

Use this connector to connect the PB programming box to the robot controller.

1.3.2.2

PB connector

The PB has an emergency stop button and an enable switch. The contact outputs of these can be used to
connect to the emergency stop circuit of the entire equipment via the SAFETY connector on the controller. This
section describes signal connections.
CAUTION
• Do not change or modify the cable and connector. Along with the input/ output signals for the programming
box, the PB connector includes signals used to configure an external safety circuit, and so changing or
modifying the cable and connector is very dangerous.
• Always configure an external safety circuit by using the SAFETY connector. Although the PB has an
emergency stop button and an enable switch, they do not function independently because the controller is
designed on the assumption that an external safety circuit is configured.

Each pin of the PB connector on the PB is connected to each pin of the SAFETY connector and PB SEL connector.
Pin to pin connections are as follows:
PB connector
pin No.

PB

Connected connector

Connector
pin No.

Name

Emergency stop contact:
Line 1

13

3

E-STOPIN1

14

4

E-STOPIN2

Emergency stop contact:
Line 2

15

5

E-STOPIN3

6

E-STOPIN4

7

LCKIN1

18

8

LCKIN2

19

9

LCKIN3

20

10

LCKIN4

−

KEY1

−

KEY2

16
17

Enable contact: Line 1
Enable contact: Line 2

21

Selector switch

22

Connected to
SAFETY connector

Connected to
PB SEL connector

Circuit diagram
PB

YRC

Emergency stop

SAFETY

PB SEL

3
4
5
6
7
8
9
10

1 to 12
13
14
15
16
17
18
19
20
21
22

Enable

Selector

PB

93203-R6-00
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YRCX/YRC series

■ YRC

2

1.4

CE specifications and KCs specifications

The CE specifications and KCs specifications provide functions necessary for the work inside the safety
enclosure that is applicable to the safety standards.
These functions are used when performing the work that uses the programming box (PBEX/PB) inside the safety
enclosure of the robot system.

2

1.4.1

MANUAL mode (Applicable controller: YRCX)

The AUTO mode inputs of the SAFETY connectors A9, A10, B9, and B10 are used when performing the work
with the PBEX inside the safety enclosure of the robot system.
These AUTO mode inputs are enabled only with the CE specifications.
For the CE specifications, they have been set enabled before shipment.

YRCX/YRC series

CAUTION
The controllers applicable to the safety standards always have the CE specifications.

Basic operation mode
Basic hierarchy

Operation

System
Quick menu

Edit

Monitor

93207-R8-00

In the CE specifications, the AUTO mode and MANUAL mode are changed using the AUTO (AUTO mode)
inputs of the SAFETY connector.
The operations inside four hierarchies may vary depending on the MANUAL mode and AUTO mode. For
details, refer to the Operator’s manual.
In the SAFETY connector, AUTO mode is entered when the contacts of AUTO1 and AUTO2 (AUTO mode input)
are closed (high-level).
MANUAL mode is entered when these contacts are opened (low-level).
The controller is in MANUAL mode with the operation level, operating speed limit, and exclusive control of
the operating devices specified by the MANUAL mode parameters. The following functions can be selected in
MANUAL mode.
1. Robot is controlled only by PBEX operation.
2. Automatic operation is prohibited.
3. Robot operating speed is set to below 3% of the maximum speed.
4. Robot operation is possible only by hold-to-run control.
(The Hold-to-Run function allows the robot to move (including program execution) only during the time that the PBEX
operation key is kept pressed.)
WARNING
Restriction on the robot moving speed is not a safety-related function.
To reduce the risk of collision between the robot and workers, the user must take the necessary protective
measures such as enable devices according to risk assessment by the user.

NOTE
• If the AUTO mode input is changed during program operation or jog movement, the emergency stop is
activated.
• The AUTO mode input specifications are PNP. The input current needs a capacity of 7mA or more.
• If the external 24V-power is not supplied, the controller always enters the MANUAL mode and the automatic
operation cannot be performed.
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1.4.1.1

MANUAL mode parameter settings

When the MANUAL mode parameters are edited and these setting results are not saved, the present settings
still remain enabled until the controller power is turned off.
For details about how to set the MANUAL mode parameters, refer to the Operator’s manual.

1. Operation device control in MANUAL mode
Set the operational devices.
Setting

Description

Dedicated input

Enable*/ Disable

Sets whether or not the operation from the dedicated input is enabled.

RS-232C

Enable*/ Disable

Sets whether or not the operation from the RS-232C input is enabled.

Ethernet

Enable*/ Disable

Sets whether or not the operation from the Ethernet input is enabled.

* Initial values: All devices are set “Enable”.

WARNING
To reduce the risk of unexpected operation, disable operation devices other than those to be used.
CAUTION
Dedicated input is SI when a serial board is connected.

2-11

2
YRCX/YRC series

Operation device

1.4.2

SERVICE mode (Applicable controller: YRC)

SERVICE mode is used to perform work using the PB within the safety enclosure of the robot system.
This mode is enabled only when the controller is set to SAFE mode. SAFE mode has been set at shipment. The
controllers with the CE specifications and KCs specifications are set to SAFE mode.
CAUTION
The controllers with the CE specifications and KCs specifications must be set to SAFE mode.

2

Basic operation mode

YRCX/YRC series

Basic operation modes

"SERVICE" mode

"AUTO"
mode

"MANUAL"
mode

"PROGRAM"
mode

"SYSTEM"
mode

"DI/DO
monitor"
mode

"UTILITY"
mode

93203-R0-00

SERVICE mode includes AUTO and MANUAL modes in the basic operation mode, and is selected by opening
(turning OFF) the DI02 contact (SERVICE mode input). Normal mode is maintained as long as the DI02 contact
is closed (ON).
If a serial I/O option board is installed, SERVICE mode is entered when either one of SI02 or DI02 is open
(OFF). (Normal mode is entered only when both SI02 and DI02 contacts are closed.)
When the DI02 contact is open (OFF), the controller is in SERVICE mode with the operation level, operating
speed limit, and exclusive control of the operating devices specified by the SERVICE mode parameters. The
following functions can be selected in SERVICE mode.
1. Robot is controlled only by PB operation.
2. Automatic operation is prohibited.
3. Robot operating speed is set to below 3% of the maximum speed.
4. Robot operation is possible only by hold-to-run control.
(The Hold-to-Run function allows the robot to move (including program execution) only during the time that the PB
operation key is kept pressed.)

In SAFE mode setting, therefore, the operations in AUTO mode and MANUAL mode differ from those in normal
mode, depending on the SERVICE mode parameter settings.
WARNING
Restriction on the robot moving speed is not a safety-related function.
To reduce the risk of collision between the robot and workers, the user must take the necessary protective
measures such as enable devices according to risk assessment by the user.

NOTE
• The robot pauses when the SERVICE mode input is changed during program operation or jog movement.
• The NPN/PNP specifi cations for DI02 are determined as follows:
YRC
Determined by STD.DIO setting.
• Current capacity of at least 7mA is required for DI02 input.
• When the YRC controller is set to SAFE mode, it always enters the SERVICE mode unless power is supplied to
STD.DIO from the external 24 V power supply. To cancel this state by software, set the "Watch on STD.DIO
DC24V" parameter to "INVALID".
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1.4.2.1

Flow for enabling the SERVICE mode functions

• Controller is set to SAFE mode.
• SERVICE mode parameters have been set.
↓
• Open (turn OFF) the DI02 contact.
(If a serial I/O option board is installed, SERVICE mode is entered when either one of SI02 or
DI02 is open (OFF).)
↓

2

• Controller enters SERVICE mode with the operation level, operating speed limit, and exclusive
control of the operation devices specified by the SERVICE mode parameters.

1.4.2.2

SERVICE mode parameter settings

There are the following three parameters for SERVICE mode.
1. SERVICE mode level
2. Operating speed limit during SERVICE mode
3. Operation device control during SERVICE mode

These parameter settings determine the operation level, operating speed limit, and exclusive control of the
operation devices during SERVICE mode.
Even after editing the SERVICE mode parameters, the present settings still remain enabled until the controller
power is turned off unless the edited parameters are saved.
For how to set the SERVICE mode parameters, refer to the controller user's manual.
WARNING
Changing the service mode parameters form their default settings is likely to increase the risk to personnel
operating or maintaining the robot. These parameters can be changed if the customer assumes responsibility, but
extra caution should be taken to ensure safety.
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Refer to the next section for the SERVICE mode parameter settings.

1. SERVICE mode level
The SERVICE mode level can be selected to enable or disable the Hold-to-Run function and to permit or prohibit the
operation in AUTO mode.
The Hold-to-Run function allows the robot to move (including program execution) only during the time that the PB
operation key is kept pressed.
Setting

2

Description
Hold-to-Run function

AUTO mode operation

Disabled

Permitted

Level 0

*

Level 1

Enabled

Permitted

Level 2

Disabled

Prohibited

Level 3

Enabled

Prohibited

YRCX/YRC series

* Default setting

2. Limitations on operating speed during SERVICE mode
The maximum robot operating speed can be specified.
Setting
*

Description

<3%

Robot operating speed is limited to below 3% of maximum speed.

<100%

Robot operating speed is not limited.

*Default setting

3. Operation device control during SERVICE mode
The operation device can be specified.
Setting
*

Description

PB

Only PB operation is enabled.

PB/DI

PB and dedicated input are enabled.

PB/COM

PB and online commands are enabled.

ALL

PB, dedicated input, and online command operation device are enabled.

*Default setting

CAUTION
Dedicated input is SI when a serial board is connected.
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2.

EMC countermeasure examples

Regarding EMC Directive, the customer's final product (entire system) including the OMRON robot must
provide the necessary countermeasures. We at OMRON determine a model for single units of OMRON
robots (controller, robot, and peripheral device) and verify that it complies with the relevant standards of
EMC Directive.
In order to ensure the customer's final product (entire system) complies with EMC Directive, the customer
should take appropriate EMC countermeasures. Typical EMC countermeasures for a single unit of OMRON
robot are shown for reference.

2.1
2.1.1

YRCX
Configuration

CAUTION
As shown in the following figure, the ferrite cores and noise filter on the controller side should be placed as close
to the controller body as possible. The ferrite cores on the robot side should be placed as close to the robot body
as possible.

Typical component layout for EMC countermeasures

L
N
L1
N1

Power supply
(200 to 230V)
Ground

YRCX
ROB I/O
1
2
3
4
MOTOR
1M
2M
3M
4M
STD.DIO
OP.DIO

(KBG-M6563-00*)
(KBG-M6563-10*)
(KBG-M6563-00*)
(KBG-M6563-10*)

SCARA

I/O circuit

NETWORK

PLC

ETHER

PC

PB
COM

PBEX
RS-232C

SAFETY

External safety circuit

ABS.BAT

Absolute battery

Meaning of symbols
: Noise filter

NF2020A-UP: SOSHIN ELECTRIC CO., LTD. or RSHN-2016: TDK-Lambda

: Ferrite core ZCAT3035-1330 : TDK
: Ferrite core ZCAT2132-1130 : TDK
: Ferrite core 1 turn
: Ferrite core 2 turns
93208-R8-00
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CAUTION
The following description and circuits are typical countermeasures used when the robot and controller are tested
under OMRON installation conditions. When the robot and controller are used while installed in the customer's
system, the actual test results may differ depending on installation conditions.

2

2.1.2

Countermeasure components

■ Surge absorber
The YRCX does not need any external surge absorber. However, to further enhance the surge resistance, install a surge
absorber on the AC power line.
A recommended surge absorber is shown below.

Manufacturer : SOSHIN ELECTRIC CO., LTD.
Type No.
: LT-C12G801WS

YRCX/YRC series

Dimensional outline

25 ±1.0

: Normal
: Abnormal

φ4
.3 +0

-0 .3
.1

4

Green
Red

33.5 ±1.0

Status indicator

19 ±1.0
Wire (earth)
(Green/Yellow)

28 ±1.0

250 +25
-0

Wire (line)
(Black)

22.5 ±1.0

4 ±0.5

2

● Recommended surge absorber

38 ±1.0

unit: mm
93205-R6-00
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■ Noise filter
Always install an external noise filter on the AC power line.
A recommended noise filter is shown below.

● Recommended noise filter
Manufacturer : TDK-Lambda Corporation
Type No.
: RSHN-2016

2

Dimensional outline
127±1

10±1

13±1 13±1

43±0.5

6-M4
2-φ4.5

35±1

23218-QL-00

■ Ferrite core
Install ferrite cores according to the customer's final product (entire system).
Recommended ferrite cores are shown below.

● Recommended ferrite core 1
Manufacturer : TDK
Type No.
: ZCAT3035-1330

Dimensional outline
39.0±1
34.0±1

30.0±1
13.0±1

unit: mm
93207-R6-00

● Recommended ferrite core 2
Manufacturer : TDK
Type No.
: ZCAT2132-1130

Dimensional outline
36.0±1
32.0±1

20.5±1
11.0±1

unit: mm
93208-R6-00
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52±1

115±0.5

2.2
2.2.1

YRC
Configuration

CAUTION
As shown in the following figure, the ferrite cores and noise filter on the controller side should be placed as close
to the controller body as possible. The ferrite cores on the robot side should be placed as close to the robot body
as possible.

2

Typical component layout for EMC countermeasures

YRCX/YRC series

L
N
L1
N1

Power supply
(200 to 230V)
Ground

YRC
ROB I/O
X
Y
Z
R
MOTOR
XM
YM
ZM
RM
STD.DIO
OP.DIO
NETWORK
PB
COM

SCARA

I/O circuit
network
PB
RS-232C

SAFETY

External safety circuit

RGEN

Regenerative unit

ABS.BAT

Absolute battery

Meaning of symbols
: Noise filter

NF2020A-UP: SOSHIN ELECTRIC CO., LTD. or RSHN-2020: TDK-Lambda

: Ferrite core ZCAT3035-1330 : TDK
: Ferrite core ZCAT2132-1130 : TDK
: Ferrite core 1 turn
: Ferrite core 2 turns
93204-R6-00
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2.2.2

Countermeasure components

■ Surge absorber
The YRC does not need any external surge absorber. However, to further enhance the surge resistance, install a surge
absorber on the AC power line.
A recommended surge absorber is shown below.

2

● Recommended surge absorber
Manufacturer : SOSHIN ELECTRIC CO., LTD.
Type No.

: LT-C12G801WS

YRCX/YRC series

Dimensional outline

25 ±1.0

: Normal
: Abnormal

φ4
.3 +0

-0 .3
.1

4

Green
Red

33.5 ±1.0

Status indicator

19 ±1.0
Wire (earth)
(Green/Yellow)

22.5 ±1.0

4 ±0.5

28 ±1.0

250 +25
-0

Wire (line)
(Black)

38 ±1.0

unit: mm
93205-R6-00
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■ Noise filter
Always install an external noise filter on the AC power line.
A recommended noise filter is shown below.

● Recommended noise filter 1
Manufacturer : SOSHIN ELECTRIC CO., LTD.
Type No.

2

: NF2020A-UP

Dimensional outline
85±1

(5)

40±1

YRCX/YRC series

(71.6)

(28.8)

70±0.5

R2.25, Length: 6

10

50±1

40±0.5

(18)

34±0.5

6-M4

φ4.5
(1)

(5)

(2)

(3)

(4)
No.

Part name

Note

(1)

Input terminal

M4

(2)

Case

PBT

(3)

Name plate

(4)

Output terminal

M4

(5)

Earth terminal

M4
unit: mm

93206-R6-00

● Recommended noise filter 2
Manufacturer : TDK-Lambda Corporation
Type No.
: RSHN-2016

Dimensional outline
127±1

10±1

13±1 13±1

43±0.5

52±1

115±0.5

6-M4
2-φ4.5

35±1

23218-QL-00
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● Recommended noise filter 3
Manufacturer : Schaffner EMV AG
Type No.
: FN2450F-20-61

8.5

38

Earth connection
M4 screw

11.7

4 x M4 screw

13

93

2

30.7
10
2 x 4.4

75
FN2450F-20-61

■ Ferrite core
Install ferrite cores according to the customer's final product (entire system).
Recommended ferrite cores are shown below.

● Recommended ferrite core 1
Manufacturer : TDK
Type No.

: ZCAT3035-1330

Dimensional outline
39.0±1

34.0±1

30.0±1

13.0±1

unit: mm
93207-R6-00

● Recommended ferrite core 2
Manufacturer : TDK
Type No.

: ZCAT2132-1130

Dimensional outline
36.0±1
32.0±1

20.5±1

11.0±1

unit: mm
93208-R6-00
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51

103

3.

2

External safety circuit examples

This section describes category-specific safety circuit configuration examples using the PBEX/PB.
Customers should install the appropriate safety measures for their system by referring to the circuit example
for each controller, in order to use the robots more safely.
To comply with the robot safety standards “EN ISO 10218-1:2011”, it is necessary to use a SAFETY
controller.

3.1

Safety requirements

YRCX/YRC series

3.1.1

CE marking

To comply with the machinery directives, the "performance level (PL)" required of the safety circuit must be
evaluated.
Performance levels (PL) are determined by the following parameters:
● Major factors that determine performance levels
1. Category
2. MTTFd (Mean Time To Dangerous Failure)
3. DCavg (Average Diagnostic Coverage)
4. CCF (Common Cause Failure) : Checklist score > 65 ?
(Please obtain the data on each component from the component manufacturer.)

The performance level (PL) of a safety circuit is determined by the following flow.
● Flow for determining performance levels
1. Determine the "performance level (PLr) required of the safety circuit" by means of risk assessment.
2. Configure the safety circuit that satisfies the requirements of the category that meets PLr.
3. Calculate the safety circuit's "performance level (PL)" from the MTTFd, DCavg, and CCF of the devices used for the
safety circuit, and then make sure that the calculated PL is equal to or higher than the "performance level (PLr)
required of the safety circuit" (PLr ≤ PL).

In the customer's final system, the performance level (PLr) required of the safety circuit should be
determined by means of risk assessment, and then the safety circuit with the corresponding performance
level (PL) should be configured.
● Safety parts subject to performance level calculation
The table below shows the safety parts and B10d reference values.
CAUTION
Please obtain the latest information from the parts manufacturers.

Parts Name

Model Name

Maker

B10d

IDEC

1×10 5

OMRON

1×10 5

Emergency stop button

XA1E-BV302R

Enable switch

A4E-B200HS

Emergency stop button

XA1E-BV302R

IDEC

1×10 5

Enable switch

HE2B-M200PB

IDEC

1×10 5

PBEX

PB

3.1.2

KCs mark

To comply with South Korea’s Ministry of Employment and Labor Notification, it is necessary to evaluate the
performance “category” required for the safety circuit through the risk assessments.
In the customer's final system, the category required of the safety circuit should be determined by means
of risk assessment, and then the safety circuit with the corresponding category should be configured.
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3.2

Circuit examples for the YRCX

The following shows safety circuit configuration examples for the YRCX.
In order to use the robots safely, customers shall install the appropriate safety measures for their system by
referring to the circuit example.
The entire safety circuit consisting of the controllers and safety-related parts of control systems must satisfy
Performance Level d in EN ISO 13849-1:2015.
The following shows an example with input/output signals described below.
Input

Operation mode switch, door switch, external emergency stop, PBEX emergency stop, PBEX enable, MP RDY

Output

Contactor, E-STOP RDY, AUTO

CAUTION
The controller status output signals of the parallel I/O and serial I/O, such as alarm signal should be monitored by
the host device or safety controller.

3.2.1

Categor y 3

A safety circuit configuration example of category 3 is shown below.
Category 3 safety circuit example
Power supply wiring
L
N

PBEX

Controller (PNP)

Safety circuit
AC IN

AC power
ELCB1

NF1

L1
N1

CP1

KM1
SPD1

CP2

S1*
AUTO/MANUAL mode selection
a

Mode

AUTO
MANUAL

KM2

L
N

SRL1
T2
IN0
IN1

a
b

Open Close

T2
IN2
T3
IN3

S2
Safety door

T2
IN12
T3
IN13

S3
External
emergency stop

T0
O0
O1
IN10

Emergency stop Enable
SAFETY

PB
A2
A3
B2
B3
A7
A8
B7
B8
A4
A5
B4
B5
A9
A10
B9
B10
A11
A12

T2
IN4
T3
IN5
IN6
IN7
O2
O3
O4
O5

IN8

13
14
15
16
17
18
19
20
+5V

E-STOP status 1
E-STOP status 2
AUTO status 1
AUTO status 2
MP RDY status 1

B11
B12

IN9

+24V
GND

Motor power

G9SP

b

Close Open

DC power

Control power

MP RDY status 2

+24V
V1,V2
G1,G2
STD.DIO
To PLC

Input/output signals
1
2

+24V
24VG

*S1(AUTO/MANUAL mode selection) shall be located outside the safeguarded space.

93209-R8-00

Parts list
Circuit No.
ELCB1
SPD1
NF1
CP1
CP2
CP3
KM1, 2

Part name
Earth leakage circuit breaker
Surge absorber
Noise filter
Circuit protector
Circuit protector
Circuit protector
Contactor (mirror contact)

Type No.
NV32-SV series
LT-C12G801WS
RSHN-2016
Acti9 iC60N series
Acti9 iC60N series
Acti9 iC60N series
LC1D series

Manufacturer
Mitsubishi Electric
SOSHIN ELECTRIC
TDK-Lambda
Schneider Electric
Schneider Electric
Schneider Electric
Schneider Electric
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DANGER
Keep outside the safeguarded space in case of the robot operated by programming box.

2

Circuit No.
S1
S2
S3
SRL1

3.2.2

2

Part name
Key selector switch
Safety door switch
Emergency stop button
Safety controller

Type No.
A22TK series
D4 series
A22E series
G9SP series

Manufacturer
OMRON
OMRON
OMRON
OMRON

Over view of circuit operation

This section describes an overview of the circuit operation for each safety circuit configuration example shown
in the previous sections.

YRCX/YRC series

The safety controller is programmed so that the operation is performed in the table below.
Additionally, the safety controller is programmed so that it complies with the required standards other than the
operations.
Operation
mode

Input
Mode select
switch

Emergency
stop button
Open

AUTO mode
Input a: Close
outside
Input b: Open
safety enclosure

Close

Open
MANUAL mode
Input a: Open
inside
Input b: Close
safety enclosure

Safety door

MP RDY

–

–

Open

–
–

–

–

OFF

–

ON

–

–

–

–

Open

–

Close
–
Close

Close

Output
Enable
switch

Open

Close

E-STOP RDY

Contactor

–

OFF

OFF

–

OFF

AUTO mode

ON

OFF
OFF

ON

OFF

OFF

OFF

OFF

OFF

OFF

OFF

ON

OFF

OFF
ON

ON

OFF
ON

1. Emergency stop operation
When the emergency stop button is pressed, the controller main power (motor drive power) is shut down.
When the emergency stop button is pressed, the category 0 emergency stop is activated regardless of other switch
settings.

2. Each mode operation by mode select switch setting
2.1 AUTO mode (Mode select switch setting, input a: Close, input b: Open)
The enable switch on the PBEX is disabled. The contactor turns on to supply the main power (motor drive power) to the
controller only when all conditions shown below are satisfied.
Conditions
• The emergency stop button is closed.
• The safety door is closed.
• The MP RDY signal is on. (Output from the controller when the controller main power is ready to turn on.)
CAUTION
Connect the PBX terminator or PBEX to the PB connector on the controller front panel. If the PB connector on the
controller front panel is open, an emergency stop occurs.

2.2 MANUAL mode (Mode select switch setting, input a: Open, input b: Close)
The enable switch on the PBEX is enabled. The contactor turns on to supply the main power (motor drive power) to the
controller only when all conditions shown below are satisfied.
Conditions
• The emergency stop button is closed.
• The safety door is opened.
• The enable switch on the PBEX is closed (intermediate position).
• The MP RDY signal is on. (Output from the controller when the controller main power is ready to turn on.)
CAUTION
Always disconnect the PBX terminator from the PB connector on the controller front panel and connect the PBEX
to the PB connector.
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3.3

YRCX multiple robots circuit examples

When controlling multiple robots using the YC-Link/E function, relevant items stated in "Control of multiple
robots" of the EN ISO 10218-1 standard shall be satisfied.
The following shows an example for conformance.

1. Single pendant control
• To control all robots with the single programming box (pendant), the programming box is connected only to the master
controller so as to perform the operation. The programming box cannot be operated with the slave controller.
• To operate the robots individually or at the same time, select a relevant robot using the robot selection menu on the
programming box.

• To put all robots in the same operation mode, an operation mode selector switch is installed and the operation mode is
input only to the master controller. The master controller sets all slave controllers in the same operation mode.
• To put all robots in the power shutdown enable status, an operation robot selector switch is installed and a power shutdown circuit that interlocks with the operation robot selector switch is installed in all robots.
• To clearly indicate the selected robot, an indicator is installed at legible location of the selected robot.

Safety circuit examples are shown when controlling multiple robots with the YC-Link/E function.
To safely operate the robots, take safety measures suitable for the customer's equipment while referring to
safety circuit configuration examples.
Examples with the following input and output signals are shown.
Input
Output

Operation mode switch, door switch, external emergency stop, PBEX enable, MP RDY
Contactor, E-STOP RDY, AUTO

CAUTION
The controller status output signals of the parallel I/O and serial I/O, such as alarm signal should be monitored by
the host device or safety controller.
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2. Safety requirements

2

3.3.1

Categor y 3

Category 3 safety circuit examples are shown below.

■ Over view diagram of system (Multiple robots are used)
Programming box

2

PLC
Indicator
Power supply wiring

Safety circuit

Controller (master)

YRCX/YRC series

Robot 1

YRCX

SAFETY connector
Power supply wiring

Safety circuit

Controller (slave)

PB connector: Not used.

Indicator

Robot 2

YRCX

To other controller (slave)

2-26

■ Categor y 3 safety circuit example (Multiple robots are used.)
Power supply wiring

Safety circuit

Earth
leakage
circuit
breaker

L
N

KM1

Serge
absorber

Mode

a

L1
N1

Circuit
protector

Noise
filter

KM2

L
N

Circuit
protector

Close Open

MANUAL

Open Close
S1

Si2

Si14

Si3

Si15

+24V
S3
Robot 1 selection

O0
Si4
O1

Si5

Indicator 1
O2
S4
Robot 2 selection
Selection b-contact
ON

Close

OFF

Open

Si6
Si7

Indicator 2

O3

I02

Si8

S5
Robot 3 selection

+24V

Expanded
I/O I00 Robot 1
I01

I03

Si9

Motor power

2

Robot 2

PB
A2
A3
B2
B3
A7
A8
B7
B8
A1
A4
A5
A6
B1
B4
B5
B6
A9
A10
B9
B10
A11
A12
B11
B12

13
14
15
16
17
18
19
20
26
E-STOP 1+ (+24V) /PB 25
E-STOP RDY 1
E-STOP COM 1
E-STOP 1- (24VGND)
E-STOP 2+ (+24V)
E-STOP RDY 2
E-STOP COM 2
E-STOP 2- (24VGND)

Enable

YRCX/YRC series

S2
Safety door

Control power

Emergency
stop
SAFETY

Si19
T0
Si12
T1
Si13

Si0
Si1

a
b

Mode selection

Master

S7
Optional
emergency
stop

SRL1
G9SP T2
O4

b

AUTO

PBEX

Controller (PNP)
AC IN

AC power supply

AUTO status 1
AUTO status 2
MP RDY status 1
MP RDY status 2

Robot 3
Robot 4

Indicator 3
Robot 2
T3
Si16
O5
T4 Robot 3
Si17
O6
T5 Robot 4
Si18
O7

Si10

S6
Robot 4 selection

Si11

Indicator 4
+24V
DC power supply
GND

V1,V2
G1,G2

YC-Link/E

AC power supply
L
N

Earth
leakage
circuit
beaker

AC IN
Noise
filter

Serge
absorber

L1
N1

Circuit
protector
KM3

KM4

L
N

Circuit
protector

SAFETY

Slave
Control power

Motor power

PB
A2
A3
B2
B3
A7
A8
B7
B8
A1
A4
A5
A6
B1
B4
B5
B6
A9
A10
B9
B10
A11
A12
B11
B12

13
14
15
16
17
18
19
20

Not used.

E-STOP 1+ (+24V)
E-STOP RDY 1
E-STOP COM 1
E-STOP 1- (24VGND)
E-STOP 2+ (+24V)
E-STOP RDY 2
E-STOP COM 2
E-STOP 2- (24VGND)
AUTO status 1
AUTO status 2
MP RDY status 1
MP RDY status 2

Parts list
Circuit number

Part name

Model name

Manufacturer

S1

Key selector switch

A22TK series

OMRON

S2

Safety door switch

D4series

OMRON

S3-6

Selector switch

XB5 series

SCHNEIDER ELECTRIC

S7

Emergency stop button

A22Eseries

OMRON

KM1-4

Contactor (mirror contact)

3RTseries

SIEMENS

SRL1

Safety controller

G9SPseries

OMRON
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3.3.2

Over view of circuit operation

The following describes the overview of the circuit operation of each safety circuit configuration example
shown in the previous section.
Programs are made so that the safety controller operates as shown in the table below.
Additionally, programs are also made so that the standard requirements other than operations are also satisfied.
Operation mode

AUTO mode outside safety enclosure

Mode selector switch

2

Emergency stop button

YRCX/YRC series

Input

Input a: Close / Input b: Open
Open

Open

–

Open

Enable switch

–

–

–

–

–

Robot 1 SEL

–

–

Close

–

–

Robot 2 SEL

–

–

–

Close

Robot 3 SEL

–

–

–

–

Robot 4 SEL

–

–

–

–

Robot 1

–

–

ON

Robot 2

–

–

–

Robot 3

–

–

–

–

Robot 4

–

–

–

–

Close

AUTO mode

Contactor

Close

–

Close

Open

–

–

–

Open

–

–

–

–

Close

–

–

–

–

–

–

–

Close

–

–

–

–

–

–

Close

–

–

–

–

–

–

–

–

–

–

ON

–

–

–

–

–

ON

–

–

–

–

ON

–

–

Close
–

–

Close

–

–

–

Close

–

–

–

Close

ON

–

–

–

–

ON

–

–

–

–

–

ON

–

–

–

–

–

ON

–

–
–

ON

E-STOP RDY
Output

Input a: Open / Input b: Close

Close

Safety door

MP RDY

MANUAL mode inside safety enclosure

OFF

OFF

OFF

Robot 1

OFF

OFF

ON

–

ON

OFF

OFF

OFF

–

–

OFF

OFF

OFF

ON

–

Robot 2

OFF

OFF

–

Robot 3

OFF

OFF

–

Robot 4

OFF

OFF

–

ON

ON

–

–

OFF

OFF

OFF

–

ON

–

–

ON

–

OFF

OFF

OFF

–

–

ON

–

–

–

ON

OFF

OFF

OFF

–

–

–

ON

1. Emergency stop operation
When the emergency stop button is pressed, the main power (motor drive power) to the controller is shut down.
Regardless of other switch settings, when pressing the emergency stop button, the emergency stop with category 0 is
activated immediately.

2. Each mode operation by setting the mode selector switch
2.1 AUTO mode (The mode selector switch is "Input a: Close, Input b: Open".)
The enable switch on the PBEX is disabled, and the contactor turns on and the main power (motor drive power) is
supplied to the controller only when all conditions shown below are satisfied.
Conditions

• The emergency stop switch is closed.
• The safety door is closed.
• The robot selector switch is ON (close) and the MP RDY is ON (output from the controller when the controller main
power is ready to turn on).
CAUTION
Connect the PBX terminator or PBEX to the PB connector on the front of the master controller. When the PB
connector of the master controller is open, the operation enters the emergency stop status.

2.2 MANUAL mode (The mode selector switch is "Input a: Open, Input b: Close".)
The enable switch on the PBEX is enabled, and the contactor turns on and the main power (motor drive power) is
supplied to the controller only when all conditions shown below are satisfied.
Conditions

• The emergency stop switch is closed.
• The safety door is open.
• The robot selector switch is ON (close) and the MP RDY is ON (output from the controller when the controller main
power is ready to turn on).
• The enable switch on the PBEX is closed (intermediate position).
CAUTION
Be sure to disconnect the PBX terminator from the PB connector on the front of the master controller, and connect
the PBEX.
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3.4

Circuit examples for the YRC

The following shows safety circuit configuration examples for the YRC.
Customers should install the appropriate safety measures for their system by referring to these safety circuit
configuration examples in order to use the robots more safely.
The following shows an example with input/output signals described below.
Input

Operation mode switch, door switch, external emergency stop, PB emergency stop, PB enable, MP RDY

Output

Contactor, E-STOP RDY

3.4.1

Categor y 3

A safety circuit configuration example of category 3 is shown below.
Category 3 safety circuit example

AC power
L
N

Power supply wiring
Earth
leakage
circuit
breaker

Safety circuit

L1
N1

Circuit
protector

Noise
filter

KM1
Surge
absorber

Circuit
protector

S1
AUTO/MANUAL (SERVICE)
mode selection
a,c

Mode

b

Close Open

AUTO

KM2

MANUAL (SERVICE) Open Close

c

+24V
SERVICE

a
b

T2
IN0
IN1

T0
O0
O1
IN9

Motor power

T2
IN4
T3
IN5

T2
IN12
T3
IN13

Emergency stop Enable

SAFETY
1
3
4
5
6
7
8
9
10

SERVICE

IN6
IN7

S3
External
emergency stop

Control power

SRL1

G9SP

T2
IN2
T3
IN3

S2
Safety door

L
N

IN8

13
14
15
16
17
18
19
20

P.COMDI
+5V

P.COM

2

MP RDY

MP RDY
status

13 E-STOP24V

KA2

14 E-STOP RDY

N.COMDI
Internal +24V
E-STOP
status

Internal +24V
GND

O3
IN10

+24V

SERVICE(DI02)

11

T1
O2

+24V
GND

PB

12 N.COM
KA1

DC power

PB

Controller (PNP)

AC IN

V1,V2
G1,G2

DG

STD.DIO

To PLC

27
29
4
47
48
49
50

COMMON
CPU_OK
INTERLOCK
Input/output signals
P.COMDI
N.COMDI

93214-R6-00

Parts list
Circuit No.
S1
S2
S3
KM1, 2
KA1,2
SRL1

Part name
Key selector switch
Safety door switch
Emergency stop button
Contactor (mirror contact)
Safety relay
Socket for safety relay
Safety controller

Type No.
A22TK series
D4 series
A22E series
3RT2018-1FB42
G7SA-3A1B
P7SA-10F-ND
G9SP series

Manufacturer
OMRON
OMRON
OMRON
SIEMENS
OMRON
OMRON
OMRON
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YRCX/YRC series

CAUTION
The controller status output signals of the parallel I/O and serial I/O, such as alarm signals, should be monitored
by the host device.

2

3.4.2

Over view of circuit operation

This section describes an overview of the circuit operation for each safety circuit configuration example shown
in the previous sections.
The safety controller is programmed so that the operation is performed in the table below.
Additionally, the safety controller is programmed so that it complies with the required standards other than the
operations.

2

Operation
mode

Input
Mode select
switch

Emergency
stop button
Open

YRCX/YRC series

AUTO mode
Input a,c: Close
outside
Input b: Open
safety enclosure

MANUAL
(SERVICE)
Input a,c: Open
mode
Input b: Close
inside
safety enclosure

Close

Open

Safety door

MP RDY

E-STOP RDY

Contactor

–

–

–

OFF

OFF

Open

–

–

OFF

OFF

–

–

Close

–

OFF

ON

OFF

–

ON

–

–

OFF

OFF

–

–

OFF

OFF

Open

–

OFF

OFF

–
Close

Close

Output
Enable
switch

Close

Close

OFF
ON

OFF
ON

ON

OFF
ON

1. Emergency stop operation
When the emergency stop button is pressed, the controller main power (motor drive power) is shut down.
When the emergency stop button is pressed, the category 0 emergency stop is activated regardless of other switch
settings.

2. Each mode operation by mode select switch setting
2.1 AUTO mode (Mode select switch setting, input a,c: Close, input b: Open)
PB enable switch is disabled. The contactor turns on to supply the main power (motor drive power) to the controller only
when all conditions shown below are satisfied.
Conditions
• The emergency stop button is closed.
• The safety door is closed.
• The MP RDY signal is on. (Output from the controller when the controller main power is ready to turn on.)
CAUTION
Connect the PB terminator or PB-E to the PB connector on the controller front panel. If the PB connector on the
controller front panel is open, an emergency stop occurs.

2.2 MANUAL (SERVICE) mode (Mode select switch setting, input a,c: Open, input b: Close)
PB enable switch is enabled. The contactor turns on to supply the main power (motor drive power) to the controller only
when all conditions shown below are satisfied.
Conditions
• The emergency stop button is closed.
• The safety door is opened.
• PB enable switch is closed (intermediate position).
• The MP RDY signal is on. (Output from the controller when the controller main power is ready to turn on.)
CAUTION
Always disconnect the PB terminator from the PB connector on the controller front panel and connect the PB to
the PB connector.
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Revision histor y
A manual revision code appears as a suffix to the catalog number on the front cover manual.

Cat. No. I154E-EN-03B
Revision code
The following table outlines the changes made to the manual during each revision.

Revision code

Date

Description

01

August 2010

Original production

02

December 2012

Minor changes

02A

August 2015

Schaffner filter was added

03

August 2016

YRCX controller was added

03A

February 2018

Small corrections

03B

April 2020

The section 'Circuit examples for the YRCX' was
updated
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