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1. Introduction
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1.1 Introduction

Thank you for purchasing this Epson robot system.

This manual provides the information necessary for correctly using the Robot Controller safety functions.
Before using the system, please read this manual and related manuals to ensure correct use.

After reading this manual, store it in an easily accessible location for future reference.

Epson conducts rigorous testing and inspection to ensure that the performance of our robot systems meets our standards. Please
note that if the Epson robot system is used outside the operating conditions described in the manual, the product will not
perform up to its basic performance.

This manual describes potential hazards and problems that are foreseen. To use the Epson robot system safely and correctly, be
sure to follow the safety information contained in this manual.

1.2 Trademarks

Microsoft, Windows, the Windows logo, Visual Basic, and Visual C++ are either registered trademarks or trademarks of
Microsoft Corporation in the United States and/or other countries. All other company names, brand names, and product names
are registered trademarks or trademarks of their respective companies.

Microsoft® Windows® 10 operating system

Microsoft® Windows® 11 operating system

In this manual, the above operating systems are referred to as Windows 10 and Windows 11, respectively. Windows 10 and
Windows 11 are sometimes collectively referred to as Windows.

1.4 Terms of Use

No part of this instruction manual may be reproduced or reprinted in any form without express written permission.
The information in this document is subject to change without notice.
Please contact us if you find any errors in this document or if you have any questions about the information in this document.

1.5 Manufacturer
SEIKO EPSON CORPORATION

1.6 Contact Information

Contact information details are listed in the "Supplier" section in the following manual.
Note that the contact information may vary depending on your region.
"Safety Manual - Contact Information"

D



Robot Controller Safety Function Manual Rev.10

The Safety Manual is also available at the following site.
URL: https://download.epson.biz/robots/

1.7 Before Use

Before using this manual, be sure that you understand the following information.

Safety precautions

Only qualified personnel should transport and install the robot and the related equipment. Also, the laws and regulations of the
installation country must be followed.

Before use, please carefully read this manual and other related manuals to ensure correct use.

After reading this manual, store it in an easily accessible location for future reference.

Meaning of symbols

/A\ WARNING

This symbol indicates an imminently hazardous situation which, if operation is not performed properly, will result
in death or serious injury.

/\ CAUTION

This symbol indicates a potentially hazardous situation which, if operation is not performed properly, may result in
an injury or in property damage only.

1.8 Setting by Using Software

This manual contains setup procedures using the software.
Those sections are indicated by the following symbols.

EPSON Epson
RC+7.0 RC+ 8.0
1.9 Training

Personnel using the safety functions of the Robot Controller must undergo the "installation training" or "maintenance training"

conducted by Epson. To ensure that our customers understand our products, Epson provides training on a regular or ad hoc
basis.

Undergoing formal training will allow you to properly use the product and increase productivity. For details on training, please
contact the supplier.

~



Robot Controller Safety Function Manual Rev.10

2. Overview of the Robot Controller Safety
Functions




Robot Controller Safety Function Manual Rev.10

2.1 Explanation of Robot Controller Safety Functions

The Robot Controller safety functions can be used to set safety inputs and safety outputs, and to create applications that link to

safety devices.

Also, the safety function options support functions that safely control the operating speed and operating range of the robot. You
can set the robot's Maximum Speed and monitoring area to achieve an application for safely controlling the robot.

/\ CAUTION

The safety performance of the Robot Controller safety functions is Category 3, PLd (Reference standard: 1ISO
13849-1).

Please ensure the safety of the robot system in light of the safety performance of the Robot Controller safety
functions. Also, please refer to and observe the safety standards of the respective country and region.

The following describes the types and characteristics of the Robot Controller safety functions.
Controller Safety Function standard functions:

= Safe Torque OFF (STO)
A signal input from the Robot Controller opens a relay to cut off the power supply to the motors and stop the robot. This is
a safe state for the Robot Controller.
STO is operated indirectly from an emergency stop or protective stop. It will also operate when the Safety board detects
abnormalities. It cannot operate directly.

= Emergency Stop
This function allows the robot to perform an emergency stop by a signal input from a safety relay or from an emergency
stop switch attached to the emergency stop input connector or safety I/O connector. After the signal is input, an SS1 is
executed, and after the motor stops, the robot is in an emergency stop status. During the emergency stop status, EP is
displayed on the 7-segment LED of the Robot Controller.
There are three emergency stop circuits for the Robot Controller:

¢ Emergency stop input connector (E-Stop)
e Port of the safety I/O connector configured for the emergency stop (Safety Input)
¢ Emergency stop switch attached to Teach Pendant (E-Stop, TP)

= Safeguard (SG) (protective stop)
This function allows the robot to perform a protective stop by a signal input from a safety peripheral device attached to the
safety I/O connector. After the signal is input, the SS1 is executed, and after the motor stops, the robot is in a protective
stop status. SO is displayed on the 7-segment LED of the Robot Controller.
The Robot Controller safeguard (SG) circuit is as follow:

¢ Port of the safety I/O connector configured for the safeguard (SG)

= Enable
Enable is the path connected to the enable switch when the Teach Pendant is connected. Only Epson Teach Pendants can be
connected, and customer enable switches cannot be connected.
When the system detects that the enable switch of the Teach Pendant is not in the middle position, the SS1 is executed, and
the robot is in an STO state.

= Soft Axis Limiting
This monitors that each axis of the robot is within its operating range. If the system detects that an axis of the robot
exceeded the limiting range, the robot emergency stop and STO are executed and the robot is stopped. For details on the
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status, display, and notification of the Robot Controller when stopped by the safety function, refer to the following.
Precautions for Using the Robot Controller Safety Functions
The restricted range for each axis of the robot is set in the dedicated software (Safety Function Manager).

Safety outputs

External safety devices can be connected to the safety outputs of the Robot Controller to perform notifications of the
ON/OFF status of the safety functions.

By assigning settings in the dedicated software (Safety Function Manager), the following safety signals can be output:

e STO state

e Status of the emergency stop switch

e Status of the enable switch

¢ Enabled/disabled status of the Safety Limited Speed (SLS)

¢ Enabled/disabled status of the Safety Limited Position (SLP)

Controller Safety Function charged optional functions:

Safety Limited Speed (SLS)

This monitors the operating speed of the robot. If the system detects that the robot exceeded the Maximum Speed, the robot
emergency stop and STO are immediately executed and the robot is stopped. For details on the status, display, and
notification of the Robot Controller when stopped by the safety function, refer to the following.

Precautions for Using the Robot Controller Safety Functions

The safety speed limit of the robot is set in the dedicated software (Safety Function Manager).

# KEY POINTS

The speed monitoring function during teaching can be used as a standard function.

Safety Limited Position (SLP)

This monitors the robot's position and joint angles. If the system detects that the robot exceeded the monitored areas or
joint angle limit, the robot emergency stop and STO are immediately executed and the robot is stopped. For details on the
status, display, and notification of the Robot Controller when stopped by the safety function, refer to the following.
Precautions for Using the Robot Controller Safety Functions

The Monitored Areas and Joint Angle Limit of the robot are set in the dedicated software (Safety Function Manager).

Reference
For details on each function, refer to the following sections.

Standard functions:

Safe Torque OFF (STO)
Safe Stop 1 (SS1)
Emergency Stop
Enable

Soft Axis Limiting
Safety Inputs

Safety Outputs

Paid option functions:

Safety Limited Speed (SLS)
Safety Limited Position (SLP)
Joint Angle Limit

10
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# KEY POINTS

For details on the "Safety Function Manager," refer to the following section.

Setting Safety Functions (Setting Software: Safety Function Manager)

11
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2.2 Required Knowledge

2.2.1 Undergoing Training

Personnel using the safety functions of the Robot Controller must undergo the "installation training" or "maintenance training"
conducted by Epson.

2.2.2 Basic Knowledge of Epson RC+

Use of the safety functions of the Robot Controller requires knowledge of the software used to develop programs for the Robot
Controller, Epson RC+, as well as Epson robots. The contents of this manual are intended for persons who are knowledgeable

about the following:
= Concept of Epson RC+ project management, and how to use it
= How to create and edit SPEL+ programs in Epson RC+
= How to execute the SPEL+ program from the Run window

= Basic language structure and functionality of SPEL+, and how to use it

# KEY POINTS

Personnel using Epson RC+ for the first time must undergo the "installation training" conducted by Epson.

2.3 Precautions for Using the Robot Controller Safety Functions

When using the Robot Controller safety functions, follow the safety precautions described below.

/A\ WARNING

= Be sure to check the safety function parameter settings when operating a Robot Controller in its initial state or
when operating a Robot Controller with unknown safety function parameter settings. Also, operate the
Manipulator after understanding the operation of the safety functions.

= Be sure to check that the intended operation is achieved when changing from the previous state of use, such
as when safety function parameters are changed or when parts are replaced for maintenance.

= When checking operation, use low power mode.
Reducing the motor output ensures operator safety and reduces the risk of destruction and damage to
peripheral equipment due to careless operation.

= Before beginning full operation, check that the safety function parameters are set as intended.

The parameter checksum of the safety functions is calculated from the safety function parameters. If the
parameter checksum of the safety functions is changed, it means that the safety function parameters have
been changed. Incorrectly set safety functions may cause serious safety problems.

= Before beginning full operation, make sure that the safety devices such as the emergency stop switch and
safeguard switch operate. Operation without the switches functioning properly may result in the safety
functions failing to operate during an emergency, which is extremely hazardous and may result in serious
injury to operators and/or severe equipment damage.

12
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= RC700-E and RC800 series differ in stopping behavior due to safety functions (safety limited speed (SLS),
safety limited position (SLP), joint angle limit, and soft axis limiting). The status, display, and notifications for
each Robot Controller are as shown in the following table.

Item

RC700-E

RCB800 sereis

Robot Controller
7-segment LED
display

Display as (-EP-)

Display error number
4-digit error number (0.5 second) and

EEEE (EEEE) are displayed (0.5

second) repeatedly

How to stop

Emergency stop (stop category 1)

Emergency stop (stop category 1)

How to reset

After solving all the problems that
caused the robot to stop, reset the

Controller®1

After solving all the problems that caused the
robot to stop, reset the Controller’

How to check why
the robot has
stopped

Refer to the note information for
events 27 and 28 in the system

history %2

Refer to error number or refer to the note
information for events 27 and 28 in the system

history*2

Robot Controller
Status

Emergency stop status™3

Error status

%1 Refer to the following section.
How to Reset the Robot When It Stopped due to a Safety Function

X2 Refer to the following manual.

= "Epson RC+ User’s Guide - [System History] (View Menu)"

= "Status Code/Error Code List - Code Number, Details of Note Information"

X3 The robot is in an emergency stop status only when the motor is on. In the event of a Motor Off status,
turning on the motor will result in an error unless you eliminate the cause of the motor stopping.

13
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2.4 Terminology

Safety device
This refers to a device that is connected to a safety I/O connector of the Robot Controller.

Dry run
This refers to the status when a Robot Controller that is not connected to a Manipulator is used to check the operation of the
robot program.

Operation mode
This refers to either AUTO mode (including PROGRAM mode), TEACH mode, TEST T1 mode, or TEST T2 mode. This can
be changed using the Teach Pendant.

Hofs
This refers to the offset value of the robot's joint axes.

Safety board
This refers to the board for monitoring the robot system.
It is built into the Robot Controller.

Tool coordinate tip point (TCP)
This refers to the point of contact between the hand and the workpiece. Set this according to the hand.

14
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2.5 System Configuration

Safety devices can be connected to the safety I/O connectors of the Robot Controller.

1. Connect the safety outputs of safety devices to the safety inputs of the safety I/O connectors.
2. Connect the safety inputs of safety devices to the safety outputs of the safety /O connectors.

Manipulator

Robot Controller

Safety Safety
input output

| Safety device Safety device |
! Teach :
X Safety Safety Pendant |
! output| 1 2 | input |
‘\\ PC Emergency stop switch !

Prepared by the customer

Example of system configuration using the Robot Controller safety functions:

# KEY POINTS

For details on how to connect safety devices and the Robot Controller, refer to the following manual.
"Robot Controller RC700-E Manual"

"Robot Controller RC800-A Manual"

"Robot Controller RC800L Manual"

15
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Each safety function can be used in the following operating environment.

Application
Manipulator Controller Safety board firmware
RC+8.0 RC+7.0
GX4-B/GX8-B Ver.7.5.4 or later
GX10-B/GX20-B | RC700-E Ver.7.5.4A or later Rel.02.00.00.0033 or later
C4-B/C8-B/C12-B Ver.8.0.0 or later Ver.7.5.4C or later
GX4-C/GX8-C
Rel.02.01.00.0009 or later
GX10-C/GX20-C
GX1-C RC800-A Rel.02.03.00.0013 or later
Ver.8.0.0.2 or later | Not available for use
C8-C/C12-C Rel.02.01.00.0009 or later
LS50-C Rel.02.03.00.0013 or later
Ver.8.1.0.4 or later
LA3-A/LA6-A RC800L Rel.02.03.00.0016 or later

For the safety board's firmware version, refer to the following section.
How to Check the Version

16
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3. Details of Robot Controller Safety Functions

17
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Refer to the following section for details.
Explanation of Robot Controller Safety Functions

For details on each function, refer to the following sections.

Standard functions:

Safe Torque OFF (STO)
Safe Stop 1 (SS1)
Emergency Stop
Enable

Soft Axis Limiting
Safety Inputs

Safety Outputs

Paid option functions:

Safety Limited Speed (SLS)
Safety Limited Position (SLP)
Joint Angle Limit

18
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3.2 Safe Torque OFF (STO)

3.2.1 Outline and Operation Patterns for Safe Torque OFF (STO)

Safe Torque OFF (STO) is a function that opens the relay and disconnects the power supply to the motors when a monitoring
value of a safety function is exceeded.

Safe Torque OFF (STO) is equivalent to stop category 0. (Reference standard: IEC 60204-1)

Robot's operating value (speed, position)

A

Not exceeded
a monitored value

Exceeded a monitored value

~

Not exceeded
a monitored value

Time

A

STO statement On|-----------------------moooo oo

Safe Torque Off (STO) statement

Within 16 ms

<>
<>

Within 16 ms

»
<>

Time

Motor On/Off

A

On

80 ms or the duration that
a monitored value is exceeded

<
<

Within 30 ms

Off

v

Time

19
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3.3 Safe Stop 1 (SS1)

3.3.1 Outline and Operation Patterns for Safe Stop 1 (SS1)

Safe Stop 1 (SS1) is a function that monitors whether the robot decelerates and stops normally when there is an emergency
stop or a protective stop. If an abnormal deceleration of TCP speed is detected during stop control, Safe Torque OFF (STO) is

immediately executed.
Safe Stop 1 is equivalent to stop category 1. (Reference standard: IEC 60204-1)

Relationship between Safe Stop 1 (SS1) and the STO statement (normal state)
If stop control is normal, Safe Torque OFF (STO) is executed after stop control is completed.

Safe Stop 1 (SS1) statement

A
SS1 statement Onf oo
Time
Monitoring for deceleration
Awithin 108ms Within 500 ms
Decelerationis | |
being monitored
Time
>
Robot TCP speed Within 8 ms
<>
1mm/sec Time
>
Safe Torque Off (STO) statement
A Within 16 ms | 80ms
STO statement Onj---=-============mmmmmmmmmm oo
Time
Motor On/Off
A 30 ms
On
Time
Off

20
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Relationship between Safe Stop 1 (§S1) and the STO statement (when deceleration abnormality is

detected)

If an abnormal deceleration of TCP speed is observed during stop control, Safe Torque OFF (STO) is immediately executed.

SS1 statement On|-----------------

Deceleration is

being monitored

1mm/sec

STO statement On

On

Safe Stop 1 (SS1) statement

A

Time
Monitoring for deceleration
AWithin 108 ms| __ Within 500 ms
Time
4
Robot TCP speed Within 8 ms
il
Abnormality detection
N Time
Safe Torque Off (STO) statement
A Within 16 ms P 80 ms -
Time
>
Motor On/Off
A Within 30 ms
Time
| .

Off

21
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Relationship between Safe Stop 1 (SS1) and the STO statement (after the monitoring time)
If the TCP speed does not decelerate to 1 [mm/sec] or less even after a certain period of time from the start of stop control,
Safe Torque OFF (STO) is immediately executed.

Safe Stop 1 (SS1) statement

A
SS1 statementOn | -__..__________
Time
Monitoring for dedeleration
A Within 108 mg 500 ms has passed
Deceleration is
being monitored [ T[T
Time
>
Robot TCP speed
1mm/sec \ Time
A >
Safe Torque Off (STO) statement Within 16 ms 80 ms
— >
STO statement On |
Time
>
Motor On/Off
A Within 30 ms
On
Off Time

22
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3.4 Emergency Stop

3.4.1 Outline and Operation Patterns for the Emergency Stop

When the emergency stop switch is turned ON (is pressed), Safe Stop 1 (SS1) is executed and then Safe Torque OFF (STO) is

executed, putting the Robot Controller in the emergency stop status.

Relationship between the emergency stop and the STO statement

A signal from an emergency stop switch

A

Switch Off: High

) Time
Switch On: Low >
Safe Stop 1 (SS1) statement | Within 24 ms
A [
SS1 statement On
Time
»
>
Monitoring for deceleration
A\ Within 108 ms Within 500 ms
Deceleration is
being monitored
Time
»
>
Robot TCP speed Within 8 ms
A >
1mm/sec Time
»
>
Safe Torque Off (STO) statement
A Within 16ms| 80ms
STO statement On
Time
»
L
Motor On/Off
A Within 30 ms
On
Time
off |

23
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3.5.1 Outline and Operation Patterns for Enable

When the enable switch is OFF (is in a position other than the middle position), Safe Stop 1 (SS1) is executed and then Safe

Torque OFF (STO) is executed, performing a protective stop.

Relationship between Enable and the STO statement

A signal from an enable switch

A

Switch On: High

Time
Switch Off: Low »
Ll
Safe Stop 1 (SS1) statement | Within 24 ms
A >
SS1 statement On [------------
Time
»
>
Monitoring for deceleration
Within 108 ms Within 500 ms
Being monitored }----------
. Time
Not being [
monitored .
Robot TCP speed Within 8 ms
A <«
1mm/sec Time
»
L
Safe Torque Off (STO) statement
A Within 16ms | 80ms
STO statement On
Time
»
>
Motor On/Off
A Within 30 ms
On
Time
off >

24
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3.6 Safety Limited Speed (SLS)

3.6.1 Outline and Operation Patterns for Safety Limited Speed (SLS)

Safety Limited Speed (SLS) is a function that monitors the robot's operating speed. If, during operation, the robot exceeds the
Maximum Speed, Safe Torque OFF (STO) is immediately executed and the robot is stopped. For details on the status, display,
and notification of the Robot Controller when stopped by the safety function, refer to the following.

Precautions for Using the Robot Controller Safety Functions

/A\ WARNING

Please set the Maximum Speed considering the stopping distance. For the stopping distance, refer to the
following manual.

"Manipulator Manual - Appendix B: Stopping Time and Stopping Distance at Emergency Stop"

Operation modes and enabling/disabling Safety Limited Speed (SLS)
When the operation mode is TEACH or TEST T1, the Safety Limited Speed pattern SLS T is always enabled. Safety Limited
Speed SLS_T is a standard function.

When the operation mode is TEST T2, the Safety Limited Speed pattern SLS T2 is always enabled. Safety Limited Speed
pattern SLS T2 is a standard function.

When the operation mode is AUTO, TEST T1, or TEST T2, the safety inputs can be used to enable or disable Safety Limited
Speed (SLS). In these operation modes, three patterns of Maximum Speeds, SLS 1, SLS 2, and SLS 3, can be set. Safety
Limited Speed patterns SLS 1, SLS 2, and SLS_3 are safety function options.

Enable or disable for each operation mode
A: Always enable

Safety Limited Speed (SLS) patterns B: Enable or disable based on safety inputs
-: Always disable

AUTO | TEACH | TESTT1 | TEST T2
SLS T* | - A A -
Standard functions
SLS T2 | - - - A
SLS 1 B - B B
Optional safety functions SLS 2 B - B B
SLS 3 B - B B

*: For details on the Safety Limited Speed pattern SLS T, refer to the following section.
= Safety Limited Speed (SLS) for a SCARA Manipulator
= Safety Limited Speed (SLS) for a 6-Axis Manipulator

Relationship between Safety Limited Speed (SLS) and the STO statement
If, during robot operation, the system detects that the Maximum Speed was exceeded, Safe Torque OFF (STO) is immediately
executed and the robot is stopped. For details on the status, display, and notification of the Robot Controller when stopped by

25
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the safety function, refer to the following.
Precautions for Using the Robot Controller Safety Functions

Exceeds the monitoring speed Robot speed

Robot speed
A P Monitoring speed
Time
>
Safe Torque Off (STO) statement
A \Within 16 ms Within 16 ms
> <>
STO statement On | ___ .
Time
80 ms or the >
duration that
the monitoring speed is
Motor On/Off P exceeded
A Within 30 ms
 E—
On
Time
Off
>

26
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3.6.2 Safety Limited Speed (SLS) for a SCARA Manipulator

When using Safety Limited Speed (SLS) for a SCARA Manipulator, there are six locations that are monitored at the Maximum
Speed. The speed (rotation or up/down) of each joint is expressed as a percentage of the maximum speed (rotation or up/down)
of that joint. For the 3 Axis specification, there are five locations that are monitored at the Maximum Speed, excluding each
speed (rotation) [%] for Joint #4.

= Speed (rotation) at Joints #1, #2, and #4 [%]

= Speed (up/down) of Joint #3 (ball screw linear motion mechanism) [%]
= Speed at Joint #2 (translation) [mm/sec]

= TCP speed [mm/sec]

The TCP offset from the tip of the ball screw linear motion mechanism to the TCP is set in Safety Function Manager. With
Safety Limited Speed (SLS) using the Safety Limited Speed pattern SLS_T, the TCP speed and Joint #2 speed (translation)

limit is 250 [mm/sec].

/\ CAUTION

The TCP offset setting set in Safety Function Manager is not linked to the setting parameters set in the “Tool
Settings" section of the "Epson RC+ User's Guide". Make sure that these settings are consistent.

Joint #2
(rotation)

Joint #1
(rotation)

Joint #3
(up/down movement)

Joint #4
(rotation)

27
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The X, Y, and Z standards for the TCP offset are the Tool 0 coordinate system in Epson RC+.

28
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3.6.3 Safety Limited Speed (SLS) for a 6-Axis Manipulator

When using Safety Limited Speed (SLS) for a 6-Axis Manipulator, there are 10 locations that are monitored at the Maximum
Speed. The rotation speed of each joint is expressed as a percentage of the maximum rotation speed of the corresponding joint.

= Speed at Joint (rotation) #1 to #6 [%]

= Speed at Joint #2 (translation) [mm/sec]
= Speed at Joint #3 (translation) [mm/sec]
= Speed at Joint #5 (translation) [mm/sec]

= TCP speed [mm/sec]

The TCP offset from the tip of Joint #6 to the TCP is set in Safety Function Manager. With Safety Limited Speed (SLS) using
the Safety Limited Speed pattern SLS_T, the TCP speed and Joint #2, Joint #3, and Joint #5 speed (translation) limit is 250
[mm/sec].

TCP TCP Offset Arm #4 Joint #4

—=a
]"T‘Z/}‘T/ = [ Arm #3
3 | - i — o—aall | Joint #3

Arm #5 Joint #5

J6-

!"’ M T Arm #2
@D o
l

Arm #6 Joint #6

Joint #1

Base
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The X, Y, and Z standards for the TCP offset are the Tool 0 coordinate system in Epson RC+. For table top mounting, this is as
follows.

For details on the Tool 0 coordinate system for a celling mounting or wall mounting, refer to the following manual.

"Epson RC+ User's Guide - Tool Coordinate System"
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3.7 Safety Limited Position (SLP)

3.7.1 Outline and Operation Patterns for Safety Limited Position (SLP)

Safety Limited Position (SLP) is a function that monitors the robot's operating position. If the system detects that, during robot
operation, the robot monitored range has entered the monitored area, then Safe Torque OFF (STO) is immediately executed
and the robot is stopped. For details on the status, display, and notification of the Robot Controller when stopped by the safety
function, refer to the following.

Precautions for Using the Robot Controller Safety Functions

Safety Limited Position (SLP) is a safety function option.

/A\ WARNING

= Please set the motion range considering the stopping distance. For the stopping distance, refer to the
following manual.

"Manipulator Manual - Appendix B: Stopping Time and Stopping Distance at Emergency Stop"

= |f the robot speed is limited by the Safety Limited Speed (SLS), the restricted area can be determined based
on the stopping distance calculated from the speed set by the Safety Limited Speed (SLS). If you are not
using the Safety Limited Speed (SLS) function, determine the restricted area considering the stopping
distance calculated from the robot's maximum speed.

Operation modes and enabling/disabling Safety Limited Position (SLP)
When the operation mode is AUTO, TEST T1, or TEST T2, the safety inputs can be used to enable or disable the Monitored

Areas and Joint Angle Limit.

# KEY POINTS

= For details on monitoring area, refer to the following section.

¢ Monitoring Areas for a SCARA Manipulator

* Monitoring Areas for a 6-Axis Manipulator
= For details on the Joint Angle Limit, refer to the following section.

Joint Angle Limit

When the operation mode is TEACH, Safety Limited Position (SLP) is always disabled.

Enable or disable for each operation mode
B: Enable or disable based on safety inputs

Safety Limited Position (SLP) patterns - Always disable

AUTO | TEACH | TESTT1 | TEST T2
SLP A B - B B
Optional safety functions SLP B B - B B
SLP C B - B B
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Relationship between Safety Limited Position (SLP) and the STO statement
If the system detects that, during robot operation, the robot monitored range has exceeded the monitored area, then Safe Torque

OFF (STO) is immediately executed and the robot is stopped. For details on the status, display, and notification of the Robot
Controller when stopped by the safety function, refer to the following.
Precautions for Using the Robot Controller Safety Functions

The position of the robot monitoring range and the monitoring area

STO statement On

Robot monitoring range

Detdction that the monitoring Menitoring position

position in the robot monitoring

range is exceeded Time
Safe Torque Off (STO) statement

Within 16 ms

L
Time
>

The robot monitoring range exceeds
the monitoring position

On

Off

Motor On/Off

A

<
< »

Within 30 ms
>

Time
|
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3.7.2 Robot Monitoring Range for a SCARA Manipulator

The robot monitoring ranges for the Safety Limited Position of a SCARA Manipulator are in two locations: a circle centered
on Joint #2 (J2, Robot Monitored Range 1) and a circle centered on Joint #3 (J3, Robot Monitored Range 2). These robot
monitoring ranges are set in Safety Function Manager. The minimum values that can be set are defined by the type of
Manipulator.

Safety Limited Position (SLP) monitors whether the set monitoring range exceeds the Monitored Areas set by the coordinate
system in which the robot is installed.

Xr

Robot monitoring range 2  Robot monitoring range 1 A

With Safety Limited Position (SLP) of a SCARA Manipulator, the robot installation position offset (Xyfs, Yofs) in the robot
coordinate system Xg-YR and the robot installation plane rotation U, are set based on the coordinate system Xy-Yyw where

the robot is installed.

Yw
A

Yofs

Kofs Xw
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3.7.3 Monitoring Areas for a SCARA Manipulator

The monitoring areas for a SCARA Manipulator are specified within the restricted range of a Xy-Yw plane in the coordinate
system Xyw-Yw where the robot with Safety Limited Position is installed. There are 16 configurable restricted range patterns,
(a) through (p).

These monitored areas are set as the positions (X1, 0), (X3, 0), (0, Y1), (0, Y>,) that intersect with the coordinate system Xyy-

Yw where the robot is installed. The robot monitoring range is monitored to ensure that it does not enter the monitoring areas.

Yw Yu Yw Yw
A A
—_—
Yy
» X » X, » X > X
X, w X, W W W
Y,
—_——
(a) (b) (c) (d)
Yw Yw Yw Yw
A A A
Yy
X
X X 2
Xw ! > Xw ! > Xw > Xw
X X,
Y, Ys
(e) (6} (&) (h)
Yo Yo Yo Yu
A A A 4
Y, Y, Y2
> X > Xy > Xy > Xuw
X, v Xq X X X,
Y, Y,
® 0] ® 0
Yy Y, Yw
A A A
Yz Y, Yz
> Xy L
X, % X TTx, X,
Y, Y, Y,

(m) ) (o) (p)
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3.7.4 Robot Monitoring Range for a 6-Axis Manipulator

The robot monitoring ranges for the Safety Limited Position of a 6-Axis Manipulator are in four locations: a sphere centered
on Joint #2 (J2, Robot Monitored Range 1), a sphere centered on Joint #3 (J3, Robot Monitored Range 2), a sphere centered on
Joint #5 (J5, Robot Monitored Range 3), and a sphere centered on Joint #6 (J6, Robot Monitored Range 4). These robot
monitoring ranges are set in Safety Function Manager. The minimum values that can be set are defined by the type of
Manipulator.

Safety Limited Position (SLP) monitors whether the set monitoring range exceeds the Monitored Areas set by the coordinate
system in which the robot is installed.

Robot monitoring range 3
Robot monitoring range 2

Robot monitoring range 4

A Zr

Robot monitoring range 1

XRr, Yr J
< [ 1

With Safety Limited Position (SLP) of a 6-Axis Manipulator, the robot installation position offset (Xyf, Yofs, Zofs) in the robot
coordinate system Xg-YRr-Zg and the robot installation plane rotation (U, Vo, Wyot) are set based on the coordinate system

Xw, Yw-Zyw where the robot is installed.
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Yo A
Yofs
|-
L
Kofs Xw

Xw, Yw

3.7.5 Monitoring Areas for a 6-Axis Manipulator

The monitoring areas for a 6-Axis Manipulator are specified based on a combination of the restricted range pattern of a Xyy-
Yy plane and the restricted range pattern in the Zyy direction in the coordinate system Xy-Yw-Zw where the robot with
Safety Limited Position is installed. There are 16 configurable restricted range patterns on a Xy-Yw plane, (a) through (p).
These monitored areas are set as the positions (X1, 0), (X3, 0), (0, Y1), (0, Y,) that intersect with the coordinate system Xyy-

Y where the robot is installed. The robot monitoring range is monitored to ensure that it does not enter the monitoring areas.
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Yw Yw Yw Yw
A A
_Yq;_
2
X » X » X, » X
X, W X, W W W
e
(a) (b) (c) (d)
Y Yo " Y
Yy
X
X X 2
X ! > Xy ! > Xy > Xuy
X4 X,
Y, Y
(e) () (& (h)
Yo Yu Yo Yw
A A A 4
Yz Y2 Yy
X > Xy 20 > X
X, " X, %, X X,
Y, Y,
0} 0] ® 0
¥ = =
Y, Y, Y,
Xu L
X X, K X X,
Yi Y, \f
(m) (n (o)

There are three configurable restricted range patterns in the Zy direction, (q) through (s). These monitored areas are set as the

positions (Z1, Z,) in the Zy direction in the coordinate system where the robot is installed. The robot monitoring range is

monitored to ensure that it does not enter the monitoring areas.

Ly

Z1

» o Y

(g

Zur
&

L3

AL

b Y
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3.8 Joint Angle Limit

3.8.1 Outline and Operation Patterns for Joint Angle Limit

Joint Angle Limit is a function that monitors the robot's joint angles. If the system detects that the robot exceeded the motion
range, Safe Torque OFF (STO) is immediately executed and the robot is stopped. For details on the status, display, and
notification of the Robot Controller when stopped by the safety function, refer to the following.

Precautions for Using the Robot Controller Safety Functions

Joint Angle Limit is a safety function option.

Operation modes and enabling/disabling Joint Angle Limit

When the operation mode is AUTO, TEST T1, or TEST T2, patterns* that use the narrow range based on the rotation angle or
vertical movement of an axis of the robot as the operating range can be assigned.

*: When using SLS 1 as the Joint Angle Limit

When the operation mode is TEACH, Joint Angle Limit is always disabled.

Enable or disable for each operation mode

B: Enable or disable based on safety inputs
Joint Angle Limit Pattern -: Always disable

AUTO | TEACH | TESTT1 | TEST T2

Optional safety functions | SLS 1* | B - B B

*: Case where a pattern setting the narrow range based on the rotation angle or vertical movement of an axis of the robot as the
operating range for monitoring is assigned to SLS 1.

Relationship between Joint Angle Limit and the STO statement

If the system detects that either the rotation angle or vertical movement of an axis of the robot exceeded the motion range, Safe
Torque OFF (STO) is immediately executed and the robot is stopped. For details on the status, display, and notification of the
Robot Controller when stopped by the safety function, refer to the following.

Precautions for Using the Robot Controller Safety Functions
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The rotation  The rotation angle or vertical movement of an axis Operating range
angle or vertical

movement
standards

The rotation angle |~
or vertical
movement

Detection that the monitoring range is exceeded

Safe Torque Off (STO) statement
Within 16 ms

STO statement Onj-----------=----mmomooo oo

Time
>
The monitoring range is exceeded
Motor On/Off < >
A Within 30 ms
On
Time
Off
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3.8.2 Joint Angle Limit for the Manipulator

With a SCARA Manipulator, Joint #1 (rotation), Joint #2 (rotation), Joint #3 (up/down), and Joint #4 (rotation) are all subject
to the Joint Angle Limit, which sets the narrow range based on the rotation angle or vertical movement of an axis of the robot
as the operating range. For the 3-Axis specification, there are three locations that are monitored at the Joint Angle Limit,
excluding Joint #4 (rotation).

Joint #2
(rotation)

Tt

'

L}
@::7* Joint #1

(rotation)

|

W

TR0

(ST
vlv/

+
) E]
Joint #3 N
(up/down movement) '

@i;
'
:

Joint #4
(rotation)

With a 6-Axis Manipulator, Joint #1 (rotation), Joint #2 (rotation), Joint #3 (rotation), Joint #4 (rotation), Joint #5 (rotation),
and Joint #6 (rotation) are all subject to the Joint Angle Limit, which sets the narrow range based on the rotation angle of an
axis of the robot as the operating range.
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Arm #5 Joint #5 Arm #4 Joint #4

%}q

J6-
— \\ = = Arm #3
[.[_ Jo8 ) /S Joint #3
F}
—  ____ Arm #2

Arm #6 Joint #6

Joint #1

Base
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3.9 Soft Axis Limiting

3.9.1 Outline and Operation Patterns for Soft Axis Limiting

Soft Axis Limiting is a function that monitors the robot's joint operating range. If the system detects that either the rotation
angle or vertical movement of an axis of the robot exceeded the motion range of an axis, the robot emergency stop and STO
are executed and the robot is stopped. For details on the status, display, and notification of the Robot Controller when stopped
by the safety function, refer to the following.

Precautions for Using the Robot Controller Safety Functions

Operation modes and enabling/disabling Soft Axis Limiting
When the operation mode is AUTO, TEST T1, or TEST T2, Soft Axis Limiting is always enabled.
When the operation mode is TEACH, Soft Axis Limiting is always disabled.

Enable or disable for each operation mode

A: Always enable
Soft Axis leltlng - Always disable

AUTO | TEACH | TESTT1 | TEST T2

Standard functions | A - A A

Relationship between Soft Axis Limiting and the STO statement

If the system detects that either the rotation angle or vertical movement of an axis of the robot exceeded the motion range, the
robot emergency stop and STO are immediately executed and the robot is stopped. For details on the status, display, and
notification of the Robot Controller when stopped by the safety function, refer to the following.

Precautions for Using the Robot Controller Safety Functions

The rotation angle or vertical movement of an axis

Monitoring range
The rotation angleA y,

or vertical ! o A
movement !Z)etectlon that the monitoring range
is exceeded Time
>
e e e e e A
Safe Torque Off (STO) statement Within 16 ms
STO statement On | ---- -
Time
>
The monitoring range
Motor On/Off < Is exceeded
A Within 30 ms
On
Time
Off
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3.9.2 Manipulator Operating Range

With a SCARA Manipulator, Joint #1 (rotation), Joint #2 (rotation), Joint #3 (up/down), and Joint #4 (rotation) are all subject
to monitoring by Soft Axis Limiting. For the 3-Axis specification, Joint #4 is not subject to monitoring.

Joint #2
(rotation)

)

]

L}
@;’?+ Joint #1

(rotation)

<_(€ “
AN
v” 7

AN

(up/down movement)

+
Joint #3 ‘

Joint #4
(rotation)

With a 6-Axis Manipulator, Joint #1 (rotation), Joint #2 (rotation), Joint #3 (rotation), Joint #4 (rotation), Joint #5 (rotation),
and Joint #6 (rotation) are all subject to monitoring by Soft Axis Limiting.

Arm #5 Joint #5 Arm #4 Joint #4

—a
— ® ﬁg Arm #3
[’[‘ a— e e Joint #3
Arm #6 Joint #6 ———— Arm #2
S Joint #2

Arm #1 (Lower Arm) ————e

AN
[
Joint #1 - i
|
o oi fa———y,
H 11
Base ———o
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The rotation angle or motion range for vertical motion of an axis of the robot can be set to a value at or below the pulse range
set for each robot model. For details on the configurable pulse range, refer to the following manual.

"Manipulator Manual - Operation Area Settings"

Motion range settings are made in Safety Function Manager.

/\ CAUTION

The operating range set in Safety Function Manager is not linked to the setting parameters set in the "Tool
Settings" section of the "Epson RC+ User's Guide". Make sure that these settings are consistent.

When using the mechanical stop and Soft Axis Limiting together

<—— Operating range ——>

Mechanical stop |[< Operating area

=—1>| Mechanical stop

&—— Pulserange ——>

When using only Soft Axis Limiting

Stopping distance Stopping distance
< e Operating range e —
< ( Operating area =

l<———  Pulserange

W

/A\ WARNING

= When designing a robot system and restricting the robot motion area, perform restrictions using Soft Axis
Limiting or the mechanical stop. However, due to robot safety standard requirements, a single-axis
mechanical stop cannot be replaced by Soft Axis Limiting. For details on restriction using a mechanical stop,
refer to the following manual.

"Manipulator Manual"

= |f the robot speed is limited by the Safety Limited Speed (SLS), the restricted area can be determined based
on the stopping distance calculated from the speed set by the Safety Limited Speed (SLS). If you are not
using the Safety Limited Speed (SLS) function, determine the restricted area considering the stopping
distance calculated from the robot's maximum speed.

= When using the mechanical stop and Soft Axis Limiting together, there is no need to set the motion range
considering the stopping distance, because the mechanical stop is the limit.

= |f using only the Soft Axis Limiting, set the motion range considering the stopping distance. For the stopping
distance, refer to the following manual.
"Manipulator Manual - Appendix B: Stopping Time and Stopping Distance at Emergency Stop"
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3.10 Safety Inputs

3.10.1 Outline and Operation Patterns for Safety Inputs

The safety inputs are functions that execute safety functions assigned to the safety inputs according to the output signal of the
safety device connected to the safety inputs of safety I/O connectors.

The safety I/O connectors have five ports for safety inputs.

The safety functions that can be assigned to the safety inputs are as follows:

= Emergency Stop (ESTOP)
= Safeguard (SG)

= Safety Limited Speeds (SLS) SLS 1, SLS 2, and SLS 3
Refer to the following section for details.
Safety Limited Speed (SLS)

s Safety Limited Positions (SLP) SLP_A, SLP B, SLP C, and SLS 1*
Refer to the following section for details.
Safety Limited Position (SLP)

*: Case where Joint Angle Limit is enabled in SLS 1 settings. Refer to the following section for details.
Joint Angle Limit

Operation modes and enabling/disabling safety inputs
Emergency Stop (ESTOP) can be executed in any operation mode.
Safeguard (SG) can be executed in the AUTO operation mode.

Enable or disable for each operation mode
B: Enable or disable based on safety inputs

Safe Stop 1 by Safety Input 1 - Always disable
AUTO | TEACH | TESTT1 | TEST T2
ESTOP | B B B B
Standard functions
SG B - - -

Multiple safety functions can be assigned to a single safety input port. Multiple safety functions are prioritized in the following
order:
= Priority: High
Emergency Stop (ESTOP)
Safeguard (SG)
= Priority: Low
Safety Limited Speed (SLS)
Safety Limited Position (SLP)
Joint Angle Limit
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Relationship between safety inputs and the STO statement (when ESTOP or SG is assigned)
Safety inputs to which the Emergency Stop (ESTOP) or Safeguard (SG) are assigned execute Safe Stop 1 (SS1) when the

signal level is "Low."

Safety Input Signal Level Safety Function Operation

High Does not execute Safe Stop 1 (SS1)

Low Executes Safe Stop 1 (SS1)

An input signal from a safety device

A
High
Time
Low |
Safe Stop 1 (SS1)  |within 32 ms
statement le—p
SS1statement |
On
Time
»
>
Monitoring for deceleration
Within 108 ms Within 500 ms
Decelerationis | |
being monitored
Time
»
>
Robot TCP speed Within 8 ms
A >
1mm/sec Time
»
>
Safe Torque Off (STO) statement
Within16ms| 80 ms -
STO statement |
On
Time
B
>
Motor On/Off
A Within 30 ms
On
Time
off >
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Relationship between safety inputs and the STO s

tatement (when SLS is assigned)

The safety input to which Safety Limited Speed (SLS) is assigned disables Safety Limited Speed (SLS) when the signal level

is "High" and enables Safety Limited Speed (SLS) when th

e signal level is "Low."

The delay time for enabling/disabling Safety Limited Speed (SLS) is set in Safety Function Manager.

Safety Input Signal Level Safety Function Operation
High Disables Safety Limited Speed (SLS)
Low Enables Safety Limited Speed (SLS)

An input signal from a safety device

A
High
T
Low > ime
Safety limit speed function (Within 32 ms + delay time) (Within 32 ms)
Enabled {--------------mmmmm oo
Time
Disabled
Speed limit on the robot speed and Within 8 ms Within 8 ms
the safety limit speed function Speed limit
4_1 /_ —_— _— _—
Robot speed
Time
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Relationship between safety inputs and the STO statement (when SLP is assigned)
The safety input to which Safety Limited Position (SLP) is assigned disables Safety Limited Position (SLP) when the signal
level is "High" and enables Safety Limited Position (SLP) when the signal level is "Low."

Safety Input Signal Level Safety Function Operation
High Disables Safety Limited Position (SLP)
Low Enables Safety Limited Position (SLP)

An input signal from a safety device

A
High
T
Low > ime
Safety A"'m'ted Position)\vithin 32 ms Within 32 ms
«—> »
Enabledf---------mmmmmmmmmeooeoes
Time
Disabled
The position of the robot monitoring | within 8 ms Within 8 ms

range and the monitoring area -
Monitoring area

—_— _— —_— —_— —_— _—
Robot monitoring range

Time
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3.11 Safety Outputs

3.11.1 Outline and Operation Patterns for Safety Outputs

Safety outputs are functions that output information related to the safety functions of the Robot Controller to the safety devices
connected to the safety outputs of the safety I/O connectors.

The Robot Controller has three ports for safety outputs.

The information that can be assigned to safety outputs is as follows:

= Whether the STO statement is being issued or not

= Whether the emergency stop switch is On or Off (emergency stop switch connected to the EMERGENCY connector,
emergency stop switch attached to Teach Pendant)

= Whether the enable switch is on or off
= Whether Safety Limited Speed (SLS) is enabled or disabled (SLS_1, SLS 2, SLS 3, SLS T, and SLS_T2)
= Whether Safety Limited Position (SLP) is enabled or disabled (SLP_A, SLP B, and SLP C)

Multiple pieces of information related to safety functions can be assigned to a single safety output port. When making multiple
assignments, the signal level of the safety outputs becomes Low if the STO statement is issued (signal level is Low), the
emergency stop is turned on (signal level is Low), the enable switch is turned off (signal level is Low), the Safety Limited
Speed (SLS) is enabled (signal level is Low), or the Safety Limited Position (SLP) is enabled (signal level is Low).

Safety output status and output signal level
The safety output to which whether the STO statement is being issued or not is assigned outputs a signal on the Low level if
the STO statement is being issued, and a signal on the High level if the STO statement is not being issued.

Assignment to Safety Outputs Output Signal Level
STO Statement High Low
Standard functions STO Statement not being issued | Statement being issued

The safety output to which whether the emergency stop switch is on or off is assigned outputs a signal on the Low level if the
switch is on, and a signal on the High level if the switch is off.

Assignment to Safety Outputs | Output Signal Level

Emergency Stop Switch High Low

EP RC* | Switch off | Switch on
Standard functions

EP_TP* Switch off | Switch on

*: EP_RC: Emergency stop switch connected to the EMERGENCY connector, EP_TP: Emergency stop switch attached to
Teach Pendant

The safety output to which whether the enable switch is on or off is assigned outputs a signal on the Low level if the switch is
off, and a signal on the High level if the switch is on.

Assignment to Safety Outputs Output Signal Level

Enable Switch High Low

Switch on Switch off

Standard functions EN SW . . . .
- (Middle position) | (Not middle position)
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/\ CAUTION

SLS and SLP output whether the monitoring function is enabled.

The signal does not switch even if the Manipulator exceeds speed limits or enters a restricted area. Therefore, to
make a trigger when the Manipulator exceeds speed limits or enters a restricted area, use the STO output signal
as well.

The safety output to which whether the Safety Limited Speed (SLS) is enabled or disabled is assigned outputs a signal on the
Low level if the Safety Limited Speed (SLS) is enabled, and a signal on the High level if it is disabled.

Assignment to Safety Outputs Output Signal Level
Safety Limited Speed (SLS) High Low

SLS T

Standard functions Limitation disabled | Limitation enabled
SLS T2
SLS 1

Optional safety functions | SLS 2 | Limitation disabled | Limitation enabled
SLS 3

The safety output to which whether the Safety Limited Position (SLP) is enabled or disabled is assigned outputs a signal on the
Low level if the Safety Limited Position (SLP) is enabled, and a signal on the High level if it is disabled.

Assignment to Safety Outputs Output Signal Level
Safety Limited Position (SLP) High Low
SLP_A

Optional safety functions | SLP_B | Limitation disabled | Limitation enabled

SLP C

Time from safety function information input until safety output signal is issued

Input signal level of the safety function information

A
High
Time
Low >
A signal from o
a safety output Within 8 ms Within 8 ms
A DY
ol
High P——
Time
Low >
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4. Setting Safety Functions
(Setting Software: Safety Function Manager)
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4.1 What is Safety Function Manager?

4.1.1 What Safety Function Manager Can Do

Safety Function Manager allows you to check and change the following settings related to Robot Controller safety functions:
= Making dry run settings
Refer to the following section for details.
Making Dry Run Settings
= Checking the robot model, Hofs data, and safety board setting change dates

= Checking and changing safety function parameters (Robot Controller safety function parameters)

= Changing the password for the safety board

The language displayed is automatically switched according to the language of Epson RC+.

/\ WARNING

If you change the safety parameters for a safety function in the Safety Function Manager, be sure to verify that
function and check its validity before use.

4.1.2 Operating Environment

The Safety Function Manager can be used in the following environment.
System Configuration

4.1.3 Installation

Safety Function Manager is installed automatically when installing Epson RC+.

For the supported versions of Epson RC+, refer to the following section.
System Configuration

4.1.4 How to Check the Version

You can check the versions of Safety Function Manager and the safety board firmware.

Select the [Version Info] tag and check the displayed versions.
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%7 Safety Function Manager

Safety Function Settings | Basic Settings | Version Info | Maintenance

Version Info

Safety Function Manager ~ 1.03

Safety Board version (Main) Rel.02.01.00.0007,Sep 15 2023,09:59:17,00.00.0121,0

Safety Board version (Sub)  Rel.02.01.00.0007,Sep 15 2023,09:59:17,00.00.0121,0
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4.1.5 Settable Items for Safety Function Options

Some of the settings in Safety Function Manager are safety function options.
Please contact the supplier if you require safety function options.

v : Available for use
-: Not available for use

Setting

Standard Functions

Safety Function Options

Dry Run Settings

v

v

Safety Inputs

ESTOP
SG

SLS_1
SLS 2
SLS 3
SLP A
SLP B
SLP C

Safety Outputs

STO
EP_RC
EP_TP
EN_SW
SLS T
SLS T2
SLS_1
SLS 2
SLS 3
SLP A
SLP B
SLP C

Safety Limited Speed (SLS)

SLS T
SLS T2
SLS 1
SLS 2
SLS 3

Safety Limited Position (SLP)

SLP A
SLP B
SLP C
SLS 1 *

Soft Axis Limiting

Factory Settings

Password Management

*: Case where Joint Angle Limit is enabled in SLS_1 settings.
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4.2 Flow from Startup to Finish

4.2.1 Operation Flow

Changes to the safety function parameters of the safety board are performed as follows:

1. Start "Safety Function Manager"
Refer to the following section for details.
Starting Safety Function Manager

2. Change settings
Refer to the following section for details.
Changing Settings

3. Apply settings
Refer to the following section for details.
Applying Settings

4.2.2 Starting Safety Function Manager

In Epson RC+, select [Setup] - [System Configuration], and then under [Controller] - [Safety Functions], click [Safety
Function Manager].

Tools [ Seup | Window Help . .
EPSON [ o= PCto Controller Communications... ¢ F system Configuration [ x
RC+7.0 _[ System Configuration... I B G T T

@- Startup
(=)-Controller
General
Configuration
Preferences version: ,02.00.00.0031
| [ St OO
(- Drive Units 00.00.0121
{ [-Robots 0
| @) Inputs / Outputs
:  [#)-Remote Control
#-RS232
i W-TCP/IP Safety Function Manager

H Conveyor Encoders
Safety Functions
[+~ SeTamy

(- Vision

To Preferences

Options

Safety board installed:  Yes

Tools [Setup] Window _Help
EpSOI’] © _PC to Controller Communications. n & system Configuration ? X
[ System Configuration..
RC+ 8.0 _
Oeveeme;, > Startup Safety Functions ,T‘
ptions.
v Contreller

General

Configuration Safety board installed: Yes |:|

Preferences

Simulator Safety board version: Rel.02.00.00.0031 l:l

» Drive Units J{air;;?ninzz
) Robers 00.00.0121
> Inputs / Outputs
> Remote Control -
> TCR/IP
Conveyor Encoders
> SeXU
> Wision
> OPCUA
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# KEY POINTS

= Safety Function Manager must be started for the first time by the safety manager.

= The following dialog box appears when starting up for the first time. Follow the on-screen instructions and
change the safety board password. The initial password is "EpsonSafety".

M Safety Board Password Setting

A factory default password is set.
Please set a new password.

Current Password |**#*#* &k kk

New Password

Confirm Password

= The display language of Safety Function Manager is automatically switched according to the language set in
the Epson RC+.

= |f you cannot perform startup, check the following conditions:
* A Robot Controller equipped with safety functions must be connected.
* The Epson RC+ start mode must be in program mode.

e The control device for the Robot Controller must be a PC.

4.2.2.1 Checking Settings When Starting up Safety Function Manager

When starting up Safety Function Manager, in the [Basic Settings] tab, check the settings of the safety board and make sure
that they are the same as those of the Robot Controller.

It is recommended to keep a record of the [Parameter Checksum] of [Robot] and the [Parameter Checksum] of [Safety
Functions] as displayed in the Safety Function Manager.

B Safety Function Manager - o X
Safety Function Settings | Basic Settings | Version Info | Maintenance

Basic Settings

Confirm that the controller settings and the safety board settings have same values.

Controller Settings Safety Board Settings

Robot Model GX8-B5525 GX8-B552S
Parameter Checksum Oxb7ca Oxb7ca
Hofs 1 86631 86631
)2 -688318 -688318
13 -6259 -6259
14 -146 -146
Last Modified - 2022/11/15 18:20:05
Safety Functions | Parameter Checksum - Oxfeea
Last Modified - 2022/11/15 14:57:12
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Setting Item Function Remarks
Model Robot model |
name
Robot Parameter
Parameter | checksum for .
Checksum | robot settings Robot model specific values.
(hidden)
1 Hofs value
for Joint #1
» Hofs value
for Joint #2
73 Hofs Yalue Value for correcting the origin of the joint axis.
for Joint #3 These values may vary by individual machine even within the same model.
I Hofs value (Unit: Pulse)
Hofs for Joint #4 The Hofs value for Joint #5 and Joint #6 are only displayed for a 6-Axis robot.
Is Hofs value
for Joint #5
16 Hofs value
for Joint #6
Lt | gncion |-
Modified was modified
Sﬁ;ﬁiﬁ; for Specific value calculated from the safety function parameters for safety inputs,
Parameter safet safety outputs, Safety Limited Speed (SLS), Safety Limited Position (SLP), Joint
Checksum funct}ilon Angle Limit, Soft Axis Limiting, and Dry Run, as well as the safety function
parameters last modified value.
Safety parameters
Functions Date and
Last time safety
Modified parameters -
were
modified

If an error is displayed when starting up Safety Function Manager
An error screen may be displayed when Safety Function Manager is started. Follow the instructions on each screen and take

the following measures.

= [f the robot model or robot parameter checksum is different

Click the [OK] button.

Click [Send robot parameters to the Safety Board].

Follow the on-screen instructions, enter the safety board Password, and change the settings.

Safety Function Manager

There are differences in the robot medel or robot parameter
{ | chacksum.

== For safety reasons, the robot cannot operate.

*
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= If the Hofs value is different
Click the [OK] button.
Click [Send Hofs to the Safety Board].

Follow the on-screen instructions, enter the safety board Password, and change the settings.

Safety Function Manager X
'0 There is a difference in the hofs values.
kJ Update the hofs values on the Safety board.

= [f the Dry Run settings are different
Click the [OK] button to restart the Robot Controller.

Safety Function Manager >

N The dry run setting differs between the controller and the Safety
board. Use the settings on the Safety board.

4.2.3 Changing Settings

1. Select the [Safety Function Settings] tab to display the [Safety Function Settings] screen.

i Semings | Verson lafo | Mamenance

Safety Function Settings

1. EafiL sty fomw lioe parers e,

2. Click ConFem in “Safety Board Communicabions®
The wafely fure lion persmeien ane el by e enpurery ares ol The selety bosd,

3. Make ure that the et valus and the responss value match
The resporss values from the wafety board s displaped in the salety Tunciion mansge

A Click Apply i "Salaly
The tempoeany s=ttings are applied to the safety boand,

Al Comesnin Caliong”

Enable Dry Run® changs

Wi ey R G Ak

| Erable Dry run

Safety Inputs

Safety Inputs
ARG e Pt o
515 1. %3 5P AR
Theis ae st

ESTONF © @ nge

Safety Funciion Options
ESTOP  SG 5151 5152 553 SIPA SIAB SLPC
SAFETY INT 1 1 1 I I I
SAFETY_INZ | | | | [ | [
SAFETY M3 | | | |
SAFETY_IN4 | | |
SAFETY INS ] | I

2. Select the items for which you want to change the settings.
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[N Safety Function Manager — o b

Safety Function Settings | Basic Settings | Version Info | Maintenance
Ine temporary settings are applied to the safety board.

“Enable Dry Run” changes dry run for both the controller and the safety board.
When dry run is enabled, robot control by the controller and monitoring by the safety board are disabled.

[J Enable Dry run

Aafety Inputs

Assign the functions to be enabled for each safety board input.

SLS_1, 2, 3, SLP_A, B, C require the safety function option to be enabled. If these are enabled, you can set safety outputs and monitoring their status.
There are restrictions on the combination of assignments for a safety input. If the intended setting cannot be performed, cancel the assigned function.
ESTOP : emergency stop. SG : protective stop.

Safety Function Options
ESTOP  SG SLS 1 SLS2 SLS3 SLPA SLPB SLPC
SAFETY_IN1 B (N = ] = [ (]

SAFETY_IN2 = = = | = = ]
SAFETY_IN3 [ [] LJ ] O ] [] L]
SAFETY_IN4 J [J LJ O [J [J [J
SAFETY_IN5 [ [ ] | (] [ ] [J

Safety Outputs
Safety Outputs
Assign conditions for safety board outputs.

Each signal becomes active when one or more conditions are met.
5T0 : Safe Torque OFf. EP_RC : emergency stop on robot controller port. EP_TP : emergency stop on TR EN_SW : enabling switch on TR SLS T : SLS on

teach mode. SLS T2 : SLS on Test T2 mode.

81 Safety Eusmmmmmmr o X

tty Function Settings | Basic Settings | Version Info | Maintenance

sAFETY_outa [ O O [} O [} O O O O B &

Safety Limited Speed

TCP Offset
Enter the hand tip position (farthest part) in the tool 0 coordinate system.

X_TCP 0 mm
Y_TCP 0 mm
z_TCP 0 mm

Safety Limited Speed

Set the maximum speed and one or mere monitored joints of the robot.
Joints : Menitor all joints with the maximum joint speed.

Maximum Joint Angle (x 0.1 deg)
Monitored Joints
Maximum Speed Delay Time . Maximum Joint
(mm/s) (msec) 12 3 15 Hand Joints Speed (%)
sLs_T 250 V] Hand
o . o . o O
SLS T2 250 4 = = Ed L
B B B B N

For details on settings, refer to the following section.
Safety Function Parameters

# KEY POINTS

Parameters whose settings have been changed are displayed with a blue background. After applying the settings

to the safety board, the display returns to normal.

1 4

# KEY POINTS

If the set value of a safety function parameter is outside the input range, the background is displayed in yellow

and the setting range is displayed in a pop-up. In this case, re-enter the value in the appropriate range.
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égggéfla

4.2.4 Applying Settings
Finish editing the safety function parameters and display the confirmation screen.

1. Click the [Confirm] button.
| safety Board Communications |

Click Confirm and then Apply to set the safety functions.
Cancel

2. Enter the safety board password on the password entry screen and then click the [Confirm] button.

B 7 Safety Board Password Authentication X

Enter Safety Board password.

PaSSWOrd kkkkkkkkkk

Cancel . Cor

# KEY POINTS

= |If an incorrect safety board password is entered three times, Safety Function Manager shuts down and the
Robot Controller is restarted. Settings are not changed.

3. On the confirmation screen that appears, confirm the changed safety function parameters.

# KEY POINTS

= Settings cannot be changed on the confirmation screen. If you need to continue to make changes, click the
[Cancel] button.

= |f a setting item is displayed in yellow after clicking the [Confirm] button, an error in communication with the
safety board has occurred. Restart both the Robot Controller and the PC on which Safety Function Manager
is operating, and then perform the setting again. If the problem is still not improved, stop use of the robot
system and contact the supplier.

4. Click the [Apply] button.
Safety Function Manager shuts down and the Robot Controller is restarted.

Safety Board Communications
Click Confirm and then Apply to set the safety functions.
Apply Cancel

5. After the Robot Controller restarts, Epson RC+ will connect automatically.

6. Start Safety Function Manager and check to see if the parameters you changed have been applied.
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# KEY POINTS

= Safety function parameters should be applied to the safety board only after the safety manager has
thoroughly checked the contents.

Cancelling

This cancels changes to safety function parameters.

i Safety Board Communications

Click Confirm and then Apply to set the safety functions.
Conflm

Canceling before clicking the [Confirm] button will close Safety Function Manager without changing the safety function
parameters of the safety board. The Robot Controller is not restarted at this time.

Canceling after clicking the [Confirm] button will close Safety Function Manager without changing the safety function
parameters of the safety board. The Robot Controller is also restarted.

4.2.5 Saving Settings (Performing a Backup)

The settings of Safety Function Manager can be saved using "Controller Backup" in Epson RC+. Backing up your settings
allows you to restore the saved settings if you make a mistake when performing settings or if the safety board malfunctions. Be
sure to perform a backup when changing the safety board settings, after teaching, and before performing maintenance.

# KEY POINTS

Depending on the status of the device, backing up may not be available before maintenance. Be sure to always
back up your latest settings.

Data that can be backed up
The backup saves the safety function parameters and the safety parameter last modified value.

= Safety inputs

= Safety outputs

= Safety Limited Speed (SLS)

= Safety Limited Position (SLP)
= Joint Angle Limit

= Soft Axis Limiting

= Dry Run

# KEY POINTS

For details on backup data other than the safety function parameters, refer to the following manual.

"Epson RC+ User's Guide"

Backup procedure
The backup is performed using "Controller Backup" in Epson RC+. For details, refer to the following manual.
"Epson RC+ User's Guide"
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For the restoration method, refer to the following section.
Restoring Saved (Backed-up) Settings

4.2.6 Confirming Saved Information (Saved States Viewer)

You can refer to Safety Function Manager settings using the backup data saved with "Controller Backup" in Epson RC+. In
Epson RC+ 7.0, open the [Controller] dialog box, and then select [ View Controller Status]. For details, refer to the following
manual.

"Epson RC+ User's Guide"

Refer to the SF_GetParam function in the manual below for an explanation of the displayed setting values.
"Epson RC+ SPEL+ Language Reference"

EPSON Controller Status Viewer ? >
RC+ 7.0 ___ _
Status Folder: |B_RC700-E_EVEADODD10_2023-07-04_082001 Status Date / Time: ~ 2023-07-04 08:20:01
General
;- General
Item Walug ~
Operation Mode Program
Control Device PC
Display Device PC
Controller Preferences
=] Safet, rd g i
SF_TOOLVERSION 0
SF_CHECKSUM aF3

- Maintenance

5F_LAST_MODIFIED 2023/07403 20:07 55
SF_ROBOT_MODEL_MAME G¥10-B6515
5F_ROBOT_CHECKSLIM £4CH

SF_HOFS 0,0,0,0,0,0
5F_HOFS_LAST_MODIFIED 2023/07/03 20.06:19
DRYRUNOFF 1

5L5_1_HAND_EN 0

5L5_1_SPEED 250
5L5_1_ELEOW_EN 0

5LS_1_JOINT_EN 0
5LS_1_JOINTSPEED 7

5L5_2 HAND_EN 0

Epson Controller Status Viewer ) 9
RC+ 8.0
SEITER LG B RC700-E_R7D2010336_2022-12-01_094531 8 Select EEICHEICH AT AP rrE PRI NP LR

— General
> Input / Output ltem Value
Tasks Operation Mode Program
> Robots Control Device PC
System History Display Device PC
Program Files » | Controller Preferences
[ [satety boara commguration | ]
Include Files o Vel
7 Robot Points SF_TOOLVERSION 0
> Force Sensor SF_CHECKSUM 3E62
> Maintenance SF_LAST_MODIFIED 1601/01/01 9:00:00
> Part Feeders SF ROBOT_MODEL NAME GX8-B652SR
SF_ROBOT_CHECKSUM | 78FF
SF_HOFS 0,0,0,0,0,0
SF_HOFS_LAST_MODIFIED 1601/01/01 9:00:00
DRYRUNOFF 1
SLS_1_HAND_EN 1
SLS_1_SPEED 20
SLS_1_ELBOW_EN 1
SLS_1_JOINT_EN 1
SLS_1_JOINTSPEED 7
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4.3 Safety Function Parameters

This section describes the safety function parameters that set the Robot Controller safety functions.

4.3.1 Setting Safety Function Parameters Related to Safety Inputs and
Safety Outputs

These settings are used by the safety input and safety output functions.

DN Safety Function Manager

Safety Function Settings | Basic Settings | Version Info | Maintenance

[] Enable Dry run

[ patety Inp N

Safety Inputs

Assign the functions to be enabled for each safety board input.

SLS_1, 2. 3, SLP_A, B. C require the safety function option to be enabled. If these are enabled, you can set safety outputs and monitoring their status.
There are restrictions on the combination of assignments for a safety input. If the intended setting cannot be performed, cancel the assigned function.
ESTOP : emergency stop. SG : protective stop.

Safety Function Options
ESTOP SG SLS_1 SLS2 SLs.3 SLPA SLPB SLPC
SAFETY_IN1 ] ] (] ] [} [} =

SAFETY_IN2 = [ (] ] O [ (]

SAFETY_IN3 [l [] [] [] (] ] Ll [

SAFETY_IN4 ] ] ] O O O [l [
O

\SAFET\‘_INS O ] ] ] O ] (] /

Safety Outputs

Safety Outputs

Assign conditions for safety board outputs.
Each signal becomes active when one or more conditions are met.
STO : Safe Torque Off. EP_RC : emergency stop on robot controller port. EP_TP : emergency stop on TR EN_SW : enabling switch on TR 5L5_T : 5LS on
teach mode. SLS_T2: 5LS on Test_T2 mode.
STO EPRC EPTP ENSW SIS T SLS T2 SIS 1 SLS 2 SLS 3 SLPA SLPB SLP.C
sareTv.oumt [ [ (] O O O (] [ o O
SAFETY.OUT2 | [ [J O O O (] [ o @

earrTv AT — [ - M [ M = [ = =

Safety input settings
These settings assign a function to be enabled for the safety inputs. For example, if you want to perform an emergency stop
when a signal is input to SAFETY INI1, enable the checkbox at the intersection of SAFETY IN1 and ESTOP.

No Name Function Notes
1. Safety Input Settings
Function setting for
1.1 SAFETY INI SAFETY INI
Function setting for
1.2 SAFETY IN2 SAFETY IN2
13 SAFETY IN3 Function setting for | Set the function for each safety input by assigning one of the "A. Safety
’ - SAFETY_IN3 Functions That Can Be Assigned" in the table below.
Function setting for
1.4 SAFETY IN4 SAFETY IN4
Function setting for
1.5 SAFETY IN5 SAFETY IN5
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No Name Function Notes
A. Safety Functions That Can Be Assigned
Standard ESTOP Emergency stop | ESTOP is assigned to SAFETY IN1 by factory default.
Functions SG Protective stop SG is assigned to SAFETY IN2 by factory default.
SLS 1,2, and 3 can be assigned to safety inputs to set the safety outputs
and the safety speed limit.
Refer to the following section for details.
SIS 1 o Setting Safety Function Parameters Related to Safety Limited Speed
-’ Safety Limited
SLS 2, (SLS)
Speed (SLS) o . . .
SLS_3 SLS T and SLS_T2 monitoring is enabled in the prescribed operation
Safety modes without having to be assigned to a safety input.
Fun.ction Refer to the following section for details.
Options Safety Limited Speed (SLS)
SLP A, B, and C can be assigned to safety inputs to set the safety
SLP_A, Safetv Limited outputs and monitored areas.
SLP B, atety Limite Refer to the following section for details.
- Position (SLP)
SLP_C Robot Installation Position Settings for Safety Limited Position
(SLP)
/\ CAUTION

= |f ESTOP is not set for SAFETY _IN, an emergency stop switch must be connected to the emergency stop
input connector or a Teach Pendant must be connected.

= SG should be set to one or more SAFETY _IN.

# KEY POINTS

Settings for the safety inputs are divided into three groups.

SAFETY_IN1

Grop1 Grop2  Grop3
ESTOP SG SLS 1 SLS 2 SLS 3 SLP A SLP B SLP C
| | | | | |

= Any single group of safety functions can be selected for one SAFETY _IN.

= Group 3 allows a combination of functions to be selected.

* For SLS options, one can be selected.

» For SLP options, an arbitrary combination can be selected. When SAFETY_IN is turned ON, all combined
functions will be enabled.
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B Safety Function Manager - o x

Safety Function Settings | Basic Settings | Version Info | Maintenance
SAFETY_INS 1] (] [} (] [ 1] (] [}

Gafev oupues

Assign conditions for Safety Board outputs.

Each signal becomes active when one or more conditions are met.

STO : Safe Torque Off. EP_RC : emergency stop on robot controller port. EP_TP : emergency stop on TP. EN_SW : enabling switch on TP.
SLS_T : SLS on teach mode. SLS_T2 : SLS on Test_T2 mode.

STo  EP_RC EP_TP EN_SW SLS_T SLS_ T2 SLS_1 SLS 2 SLS 3 SLP_A SLPB SLP_C
sAFETY_ ouTt [ | 1 | | [J O ] O O o @
saFETY_out2 [ | 1 | | [J O ] O O o &
sAFETY_OUuT3 [ ] ] ] [ [ O ] O g B &3
TCP Offset

Enter the hand tip pesition (farthest part) in the tool 0 coordinate system.

X_TCP 0 mm
Y_TCP 0 mm
Z_TcP 0 mm

Safety Limited Speed

Set the maximum speed and one or more monitored joints of the robot.

Safety outputs settings

These settings assign conditions for when the safety outputs output a signal. For example, if you want to output a signal from
SAFETY OUTI when STO is executed, enable the checkbox at the intersection of SAFETY OUT]1 and STO.

No Name Function Notes

2. Safety Output Ports

Function setting
2.1 SAFETY OUT1 | for
SAFETY OUT1

Function setting
2.2 SAFETY OUT2 | for
SAFETY OUT2

Function setting
2.3 SAFETY _OUT3 | for
SAFETY OUT3

Set the function for each safety output port by assigning one of the "B.
Safety Functions That Can Be Assigned" in the table below.

No Name Function Notes
B. Safety Functions That Can Be Assigned
o ol wih Safe T OFF i Refer to the following section
STO utputs a signal when a Safe Torque is for details.
executed.
Safe Torque OFF (STO)
Outputs whether the emergency stop button Refer to the following section
EP RC connected to the emergency stop input connector | for details.
of the Robot Controller is On or Off. Emergency Stop
Standard
functions Out nether ¢ but ) Refer to the following section
utputs whether the emergency stop button on the .
Ep_TP Teach Pendant is On or Off. for details.
Emergency Stop
Out hether th bl tch on the Teach Refer to the following section
utputs whether the enable switch on the Teac .
EN_SW Pendant is On or Off. for details.
Enable
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No Name Function Notes

B. Safety Functions That Can Be Assigned

SLS_T 811;‘[[1));:; (\;&;h;:itshae;)rl S:;fety Limited Speed (SLS_T)is Refer to the following section
for details.

Outputs whether Safety Limited Speed (SLS_T2) | Safety Limited Speed (SLS)
is enabled or disabled.

SLS T2

Safety Function options.
A function can only be

assigned to a safety output if it

Outputs whether Safety Limited Speed (SLS) is

SLS 1,SLS 2,SLS 3 is assigned to a safety input.

enabled or disabled.
Refer to the following section
for details.
Optional Safety Limited Speed (SLS)
safety
functions Safety Function options.

A function can only be

L . . assigned to a safety output if it
Outputs whether Safety Limited Position (SLP) is

SLP_A,SLP_B,SLP_C enabled or disabled.

is assigned to a safety input.
Refer to the following section
for details.

Safety Limited Position (SLP)

# KEY POINTS

Multiple functions can be selected. When even one of the selected functions operates, a signal is output from the
SAFETY_OUT.
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4.3.2 Setting Safety Function Parameters Related to Safety Limited Speed
(SLS)

These settings are used by the Safety Limited Speed (SLS) function. Set the following items:
= TCP Offset
= Safety Limited Speed

/A\ WARNING

Be sure to set TCP Offset to properly operate Safety Limited Speed.

The TCP offset setting set in Safety Function Manager is not linked to the setting parameters set in the “Tool
Settings" section of the "Epson RC+ User's Guide". Make sure that these settings are consistent.

# KEY POINTS

= SLS 1,SLS 2, and SLS_3 can be edited only when a function is assigned to the safety input.

= The TCP Offset should be set to the hand tip position* using the Tool 0 coordinate system as a reference.
*: The position where the hand moves at its fastest during robot operation. Or, the position farthest from the
tip of the ball screw linear motion mechanism.

= To achieve control that does not exceed the Safety Limited Speed (SLS), it must be explicitly set using the
SPEL+ command.

The robot makes an emergency stop if Safety Limited Speed (SLS) is enabled and the robot speed exceeds
the monitoring speed.

= |fSLS 1, SLS 2, and SLS_3 are enabled, the next SPEL+ command is automatically set when the controller
starts up.
e SLS number set in SF_LimitSpeedS, 0

e SLS number set in SF_LimitSpeedSEnable, On

= SF_LimitSpeedS and SF_LimitSpeedSEnable are functions that adjust the speed at positions such as the tool
position selected by the Tool command in conjunction with the Safety Limited Speed (SLS). For details, refer
to the following manual.

"SPEL+ Language Reference"

= The speed of Monitored Joints can be acquired with SF_PeakSpeedS/SF_RealSpeedS. In addition, the joint

speed of Monitored Joints can be acquired with PeakSpeed. For details, refer to the following manual.
"SPEL+ Language Reference"
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[N Safety Function Manager

SAFETY OUT3 []

[l

Safety Function Settings | Basic Settings | Version Info | Maintenance

[ [ [1 [l 1 [l 1

TCP Offset

Enter the hand tip position (farthest part) in the tool 0 coordinate system.

X_TCP
Y_TCP

Z_TCP

(N

a —
SLS_T
SLS_T2

| Sarety

Installation Position

i Safety Limited Speed

0 mm
0 mm

0 mm

Safety Limited Speed

Set the maximum speed and one or more monitored joints of the robot.
Joints : Monitor all joints with the maximum joint speed.

Maximum Joint Angle (x 0.1 deg)

Monitored Joints l

('

Maximum Speed (mm/s)

250
250

(msec)
B E B M=

Enter the robot installation position in the robot coordinate system.

Delay Time : 5 "
y J2 13 J5 Hah Qnts Maximum Joint Speed (%) b

7

7

a: Control using SPEL+ to ensure that the Maximum Speed (mm/s) is not exceeded referring to the SF_PeakSpeedS command

value.
b: Referring to the PeakSpeed command values, control with SPEL+ to avoid exceeding the Maximum Joint Speed (%).
No Name Function Notes
1. TCP Offset Settings | These set the TCP Offset [mm].
1.1 X TCP Setting for the offset position [mm] of the X axis | -
1.2 Y TCP Setting for the offset position [mm] of the Y axis | -
1.3 Z TCP Setting for the offset position [mm] of the Z axis | -
No Name Function Notes
2. Joint Angle Limit These configure settings related to the Joint Angle Limit.
21 Check box Se.:tti.ng for whether to execute Joint Angle | This is a function of SLS_1 (safety function
Limit option).
. : To use this, enable SLS 1 in the safety input
Maximum Joint . . > — y mnp
2.2 Angle Setting for the limit angle [x 0.1 deg] settings.
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No Name Function Notes
The following settings are available:
- Maximum Speed setting (required)
3 SLS T | Setting for Maximum Speed in Set at 250 [mm/sec] or less.
Settings | TEACH mode and TEST T1 mode - Maximum Joint Speed setting (optional)
This is always enabled for the Monitored Joints other than the
Maximum Joint Speed. This cannot be disabled.
The following settings are available:
. . . - Maximum Speed setting (required)
4 SLS_T2 | Setting for Maximum Speed in - Maximum Joint Speed setting (optional)
Settings | TEST T2 mode o p & p. ]
This is always enabled for the Monitored Joints other than the
Maximum Joint Speed. This cannot be disabled.
5 SLS 1 Setting for Maximum Speed in Safety Function options.
Settings | SLS_1 The following settings are available:
] ] ] - Maximum Speed setting (required)
6 SLS 2 Setting for Maximum Speed in - Delay Time (optional)
Settings | SLS 2 y ) P ] )
- Monitored Joints (At least one must be selected, including
7 SLS 3 Setting for Maximum Speed in the Maximum Joint Speed)
Settings | SLS 3 - Maximum Joint Speed setting (required)
No Name Function Notes
A lg/litl(rinum Setting for Maximum Speed Make this setting based on the speeds that can be obtained with
( rﬂ mis) [mm/sec] in each limit the SF_PeakSpeedS command and SF_RealSpeedS command.
D'elay Setting for Delay Time [ms] in
B Time - -
each limit
(msec)
C Mpmtored Settmgs for Monitored Joints in Be sure to set up at least one joint.
Joints each limit
C1 » Setting for whether to monitor |
J2 speed
C2 I3 Setting for whether to monitor This can only be set for a 6-Axis robot.
J3 speed
C3 J5 Setting for whether to monitor This can only be set for a 6-Axis robot.
J5 speed
Setting for whether to monitor
c4 Hand hand speed (TCP speed) i
Joint Setting for joint speed
D rotation cting ot Jomt speec -
. monitoring in each limit
setting
D1 Joints $§tt1ng for whether to monitor |
joint speed
Maximum | Setting for Maximum Speed of | Set this as a percentage [%] of the maximum speed. Set this using
D.2 Joint joint axis rotation or vertical the PeakSpeed command referring to the absolute obtainable
Speed [%] | motion [%] peak speed value.
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4.3.3 Robot Installation Position Settings for Safety Limited Position (SLP)

Set the robot installation position for using the Safety Limited Position (SLP) function. Set the following items:

= Installation Position

= Installation Plane Rotation

/\ WARNING

Be sure to set the Installation Position and the Installation Plane Rotation in order for the Safety Limited Position

to operate properly.

W Safety Function Manager

afety Limited Positio

Installation Position

Enter the robot installat
Y_OFS 9
Installation Plane Rotat

U_ROT

A

X_OFS 0

Safety Function Settings | Basic Settings | Version Info | Maintenance

n

ion position in the robot coordinate system.

| [mm]

[mm]
| urot

ion

Enter the rotation angle of the robot installation plane to the robot coordinate system Xols

0 [deq]

Monitored Areas

Enable one or more moni

Set the areas for restricted robot entry.

itored areas located between X1 and X2, Y1 and Y2, 71 and 72

PR .

No N

ame Function Notes

1. Installation

Position | Set the robot offset position [mm].

1.1 X OFS Setting for the offset position in the X direction | -

1.2 Y OFS Setting for the offset position in the Y direction | -

1.3 Z OFS Setting for the offset position in the Z direction | This can only be set for a 6-Axis robot.
No Name Function Notes

2. Installation

Plane Rotation | Set the robot offset angle [deg].

2.1 U ROT Setting for the offset angle around the U axis | -
2.2 V_ROT Setting for the offset angle around the V axis | This can only be set for a 6-Axis robot.
2.3 W_ROT Setting for the offset angle around the W axis | This can only be set for a 6-Axis robot.
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4.3.4 Setting Safety Limited Position (SLP)

Perform settings to use the Safety Limited Position (SLP) function. Set the following items:

= Robot Monitored Range

= Monitored Areas

# KEY POINTS

= SLP_A, SLP_B, and SLP_C can only be edited if they are assigned to safety inputs.

= This does not perform control to prevent entry into the monitored areas. Perform the following settings as
necessary.
» Set the XYZ limits (XYLim) so that the robot does not enter the monitored areas.

+ Set the entry detection area (Box) or the entry detection plane (Plane) considering the stopping distance
around the monitored areas, and perform appropriate control when an entry is detected.
For details on XYZ limits (XYLim), entry detection area (Box), and entry detection plane (Plane), refer to
the following manual.
"Epson RC+ User's Guide", "SPEL+ Language Reference"

= For SCARA Manipulators, set the J3 axis monitoring radius to a value that encompasses the hand (end
effector). This value is used to determine if the hand has entered the monitored areas.

= For 6-Axis Manipulators, set the J6 axis monitoring radius to a value that encompasses the hand (end
effector). This value is used to determine if the hand has entered the monitored areas.

B | Safety Function Manager - o x
Safety Function Settings | Basic Settings | Version Info | Maintenance
ﬁobot Monitored Range \

Enter the radius of the joint monitoring range used to determine the entry into the
monitored position.

Meonitoring Range Radius
J2 7 (mm)

13 56 (mm)

Soft Axis Limiting
Enter the limit range of joint motion.
This setting is not associated with the Robot Manager "Range” setting.

Min Max Minimum  Maximum

(pulse) (pulse) (Joint) (Joint)
n -1805881 7048761 _1805881 To 7048761 62000  242.000 (deg)
52 -2776178 2776178 3776178 To 2776178 ~ -152500  152.500 (deg) 2w
13 -811008 0 _811008To 0 ~150.000 0.000 (mm) n ‘ &b
Ja -1951517 1951517 .1951517 To 1951517 ~ -360.000 ~ 360.000 (deg) F5 ¥ 1
In
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DN safety Function Manager

Safety Function Settings | Basic Settings | Version Info | Maintenance

N

Jlonitored Areas

Set the areas for restricted robot entry.
Enable one or more monitored areas located between X1 and X2. Y1 and Y2, Z1 and Z2

~

= urot

x1
—|
Y1 Xofs.

the Y1 direction

No Name Function Notes
1. Robot Monitored Range | Set the safety monitoring radius [mm] for each joint.
1.1 12 Setting for the monitoring radius for J2 axis | -
1.2 I3 Setting for the monitoring radius for J3 axis | -
1.3 J5 Setting for the monitoring radius for J5 axis | This can only be set for a 6-Axis robot.
1.4 J6 Setting for the monitoring radius for J6 axis | This can only be set for a 6-Axis robot.
2 SLP_A SLP_A-related settings -
3 SLP B SLP_B-related settings -
4 SLP C SLP C-related settings -
No Name Function Notes
A XY plane settings | Setting for XY plane in each function -
. Setting for whether to execute monitoring of

A.l Enable setting the XY plane -

Selection of setting range Thi Wb £ A 1 Enabl
A2 Range selection - Wall ' cz}'n oy be set it "A.1 Enable

. setting" is enabled.

- Restricted Area

B Enable XY plane | Setting for whether to execute monitoring in This can only be set if "A.1 Enable
range each XY direction setting" is enabled.

Setting for whether to execute monitoring in
B.1 X1 (Check box) the X1 direction
B2 X2 (Check box) Setting for whether to execute monitoring in This can only be set when Wall is

’ eek bo the X2 direction selected.
Be sure to enable at least one location.

B3 Y1 (Check box) Setting for whether to execute monitoring in
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No Name Function Notes
Setting for whether to execute monitoring in
B4 Y2 (Check box) the Y2 direction
C XY plane range Setting for monitoring range in the XY This can only be set if "A.1 Enable
input direction setting" is enabled.
C.1 X1 (Text box) Setting for range in the X1 direction
C2 X2 (Text box) Setting for range in the X2 direction Set X2 to a value greater than X1.
C3 Y1 (Text box) Setting for range in the Y1 direction Set Y2 to a value greater than Y.
Cc4 Y2 (Text box) Setting for range in the Y2 direction
D S.ettln.g for the Z Setting for monitoring in the Z direction
direction
. Setting for whether to execute monitoring in Only Wall (floor, ceiling) can be set for
D1 Enable setting the Z direction the Z direction.
E Enable Z direction | Setting for whether to execute monitoring in
range the Z direction
E1 71 (Check box) Shettlznlg df.or whether to execute monitoring in
the frection This can only be set if "D.1 Enable
) o tting" is enabled.
Setting for whether to execute monitoring in ¢
E2 22 (Check box) the Z2 direction
Z direction range . . . L
F . Setting for monitoring range in the Z direction
mput
F.1 Z1 (Text box) Setting for range in the Z1 direction Set this to a value smaller than the robot
position.
F.2 Z2 (Text box) Setting for range in the Z2 direction Set Z2 to a value greater than Z1.

Difference between a "Wall" and a "Restricted Area"

= Wall
The upper and lower limits of the robot's operating area are set, and if the robot moves from inside the set area to outside,
then Safe Torque OFF (STO) is executed and the robot is stopped. For details on the status, display, and notification of the
Robot Controller when stopped by the safety function, refer to the following.
Precautions for Using the Robot Controller Safety Functions
Please set the monitoring range considering the stopping distance. For the stopping distance, refer to the following manual.
"Manipulator Manual - Appendix B. Stopping Time and Stopping Distance at Emergency Stop, Appendix C: Stopping
Time and Stopping Distance When Safeguard Is Open"
Example of use: Preventing collisions with safety barriers
Refer to the following section for details.
Monitoring Areas for a SCARA Manipulator
Monitoring Areas for a 6-Axis Manipulator
For a SCARA Manipulator, 15 patterns, (a) through (o) can specified for the restricted range on the XY plane, which
correspond to Walls.
For a 6-Axis Manipulator, there are a total of 18 patterns, including three patterns, (q) through (s) for the monitored
position in the Z direction, in addition to those specified for the restricted range on the XY plane, which correspond to
Walls.
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= Restricted Area
A prohibited area is set within the robot's operating area, and if the robot moves from outside the set area to inside, then
Safe Torque OFF (STO) is executed and the robot is stopped. For details on the status, display, and notification of the
Robot Controller when stopped by the safety function, refer to the following.
Precautions for Using the Robot Controller Safety Functions
Please set the monitored areas considering the stopping distance. For the stopping distance, refer to the following manual.
"Manipulator Manual - Appendix B. Stopping Time and Stopping Distance at Emergency Stop, Appendix C: Stopping
Time and Stopping Distance When Safeguard Is Open"
Example of use: Preventing collisions with structures near the robot
Refer to the following section for details.
Monitoring Areas for a SCARA Manipulator
Monitoring Areas for a 6-Axis Manipulator
Pattern (p) corresponds to the Restricted Area.
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4.3.5 Setting Soft Axis Limiting
Perform settings to use the Soft Axis Limiting function.

The setting range of Soft Axis Limiting is displayed to the right of the Soft Axis Limiting setting value. This setting range
varies depending on the robot model.

/A\ WARNING

The operating range set in Safety Function Manager is not linked to the setting parameters set in the "Tool
Settings" section of the "Epson RC+ User's Guide". Set the operating range referring to the following.

# KEY POINTS

= The Soft Axis Limiting function is always enabled, except in TEACH mode.

= |f any axis moves out of the motion range, Safe Torque OFF (STO) is executed and the robot is stopped. For

details on the status, display, and notification of the Robot Controller when stopped by the safety function,
refer to the following.

Precautions for Using the Robot Controller Safety Functions
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= The [Soft Axis Limiting] setting set in Safety Function Manager and the [Range] set in Epson RC+ can be set
separately. We recommend setting [Range] to values equal to or narrower than those of [Soft Axis Limiting].

EPSON
RC+ 7.0

Epson
RC+ 8.0

ke B
Robot: 1, Robotl, GX8-B4525 ~ locall 0 - Took 0 - Ame Q0 - ECP:Q0 ~ | =] $8% |
Arch Range
Define limits for each robot joint
Locals
Tools
Arms / Values are in encoder pulses \
Falles a: [1120676 | To [+405478 |
EEE ~
12 [2685156 | To [2685156 | Restore
Boxes
J3: |-1092267 To |0
Planes | | | | Defaults
Vieight Ja: [1663189 | To [1668123 |
Inertia T
XYZ Limits \ T /
Range
Read J1 Minimum
Home Config
”~
v

Robot Manager

&5 Robot Manager X

i o 1, Robot1, GX8-B4525 e EStop
Motor: Off m Local: Tool: [(NERYE Arm: (IR ECP: #

Safeguard

q Home Config

Points ﬁange
5 Define limits for each robot joint
T7 Hands
Minimum Maximum
£ Arch n: -1128676, To 4405476
‘1\ e 2 -2685156) To 2685156
13: -1092267 To 0
e
‘Q Tools 14 -1668189 To 1668189
% Arms
ﬂ Pallets \ Values are in encoder pulses
ECP | Read J1 Minimum
@ Boxes
[
L 4 Planes
?, Weight

Error
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B Safety Function Manager

Safety Function Settings | Basic Settings | Version Info | Maintenance

B2

Soft Axis Limiting

Enter the limit range of joint motion.
This setting is not associated with the Robot Manager "Range” setting.

r——
Setup Method o~ 1
®) Pulse Joint I 2 3 4
Min |r."<,. Minimurr | Maximurr MinRange | MaxRange
bulse pulse oint (Joint oulse pulse
n -1128676 ‘ 4405476 ‘ (deg -1 128676. 4405476 J2 J
2 -2685156 2685156 (deg; -2685156 2685156 ~ db
;3 -1092267 0 (mm) -1092267 0 o :
)4 1668189 1668189 (deg -236978175 236978175 Q:) IJ3

0
0

0
0

ck Confirm and then Apply

Set to match the range setting

Safety Board Communications
Click

to set the safety

Set to the limit value

5 6 Confirm Cancel
No Name Function Notes
| Setup Select [Pulse] or [Joint] as the setting |
Method method for the Soft Axis Limit.
.. . This can only be set when Pulse is selected in No.1. When
Set the minimum and maximum o . .
2 Pulse ranee for each axis as Pulse value Joint is selected, the Pulse value will automatically be
£ ’ modified based on the Joint value that is entered.
Set the minimum and maximum This can only be set when Joint is selected in No.1. When
3 Joint range of each axis as angle (deg) or Pulse is selected, the Joint value will automatically be
mm. modified based on the Pulse value that is entered.
In the Safety function manager, the range setting cannot be
4 Rance Displays the minimum and changed. To change the setting, refer to the following.
£ maximum range for each axis. "Epson RC+ User's Guide - [Tools]-[Robot Manager]-
[Range] Page"
Set to Automatically inputs the value of the
match the seaty mp . By pressing the button, it will automatically be input. Please
5 Soft Axis Limiting of all axis based . . . .
range . note that previously input values will be overwritten
: on the range setting.
setting
S.et 'to the Automa.tlcauy.n.lp uts the Va?“e of the By pressing the button, it will automatically be input. Please
6 limit Soft Axis Limiting of all axis based . . . .
o . note that previously input values will be overwritten
value on the Limit value setting.
/\ CAUTION

Setting the soft-axis limit to the limit value virtually eliminates the soft-axis limit. Be careful when using it.

When entering the Pulse value, the Joint value is rounded down to the fourth decimal place, and the value is
displayed with three decimal places.
When entering the Joint value, the Pulse value is displayed as an integer with the first decimal place rounded

down.

The Safety board can be set with the Pulse value. Make sure to always check the input and displayed number.
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This allows you create a 3D model to visualize the Monitored Areas and Robot Monitored Range edited in Safety Function

Manager to check settings.

SLP Viewer is started by clicking the [Start SLP Viewer] button.
With SLP Viewer running, click the [Start SLP Viewer] button to update the display.

107 Safety Function Manager — ] X
Safety Function Settings | Basic Settings | Version Info | Maintenance
El XY Plane
SLP.C ®
H
¥y
= Iﬂ L =
L
X1
Y1 Xofs X2
O
Fobot Monitored Range
0 J2
O
OJs
18
Monitored Area
5L
Elx #Ax
Elv1 A2
1zt ]z22
[]sLPB
%t [Ix2
Ovi O
Oz Q2
Cstec
[ (%2
Oyt 2
Jzi [z
No Name Function Notes
. . Visualization of the Safety Restricted Area and There is no collision
1 3D model display section . . .
Robot Monitored Range detection function.
) Operation panel of the Robot Select the monitoring area of the robot axis to be
Monitored Range visualized
Operation panel of the Safe L
3 pera P vy Select the safety area to be visualized -
Restricted Area
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Moving robot joints

Drag the joints of the robot to move each joint of the robot. Selected joints are displayed in blue.

Changing viewpoint
Drag the 3D model display screen with the left mouse button to rotate the viewpoint.
Drag the 3D model display screen with the right mouse button to move the viewpoint up, down, left, or right.

Zooming in or out
Move the scroll wheel to zoom in or out on the 3D display.

# KEY POINTS

= The Monitored Areas and Robot Monitored Range displayed in SLP Viewer are the values being edited in
Safety Function Manager. The setting values may differ from those of the safety board.

= The robot posture displayed when SLP Viewer is started reflects the actual posture of the robot.

= The SLP Viewer is not linked to the actual robot motion.
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4.3.7 Applying Safety Function Parameters

Apply the safety function parameters you changed to the safety board.

1] Safety Function Manager - u} X
Safety Function Settings | Basic Settings | Version Info | Maintenance
Robot Monitored Range
Enter the radius of the joint monitoring range used to determine the entry into the
monitored position.
Monitoring Range Radius
2 84 (mm)
J3 54 (mm)

Soft Axis Limiting

Enter the limit range of joint motion.
This setting is not associated with the Robot Manager "Range” setting.

Min Max Minimum Maximum
(pulse) (pulse) (oint) Uoint)
i -1128676 4405476 1128676 To 4405476 = -62.000 ~ 242000 (deg)
52 -2685156 2685156 2685156 To 2685156 ~ -147.500  147.500 (deg) 2
J3 -1802240 0 1802240 To 0 -330.000 0,000 (mm) a OCJ)
Ja -1668189 1668189 1668189 To 1668189 ~ -360.000  360.000 (deg) S5 ! i
! I_m

Safety Board Communications

Click Confirm and then Apply to set the safety functions.

[ Confirm Cancel

\—/

No Name Function Notes

Send the safety function parameters to the safety

1 Confirm board and display response values from the safety | Edit the necessary items before selecting this.
board
) Appl Apply the safety function parameters to the safety | Make sure there are no abnormalities in the
PPLy board response values before selecting this.
Clicking [Cancel] after clicking [Confirm] will
3 Cancelling | Cancel changes cancel the changes and restart the Robot

Controller.
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4.4 Making Dry Run Settings

When dry run is enabled, the Robot Controller can be executed without connecting it to a Manipulator.

Safety Function Manager provides dry run settings for both the Robot Controller and the safety board.
When switching between enabling and disabling dry run, the relationship between robot operation and the operation of safety
functions by the safety board is as follows:

Dry Run Settings | Robot Operation | Safety Functions

Enabled Stopped Stopped

Disabled Operating* Operating

*: Be careful of the robot's operations.

How to set dry run
On the [Safety Function Settings] tab, select [Enable Dry run].

W Safety Function Manager

Safety Function Settings | Basic Settings | Version Info | Maintenance
Ihe temporary Settings are applied 10 the safety board.

“Enable Dry Run” changes dry run for both the controller and the safety board.
When dry run is enabled, robot control by the controller and monitoring by the safety board are disabled.

[ Enable Dry run

| ssey M°PUEGG |
Safety Inputs
Assign the functions to be enabled for each safety board input.
SLS 1,2, 3,SLP_A, B, C require the safety function option to be enabled. If these are enabled, you can set safety outputs and monitoring their status.
There are restrictions on the combination of assignments for a safety input. If the intended setting cannot be performed, cancel the assigned function.
ESTOP : emergency stop. SG : protective stop.

Safety Function Options
ESTOP SG  SLS.1 SLS2 SLS3 SLPA SLPB SLPC
SAFETY_IN1 = = = 8] (N (N [

SAFETY_IN2 = = (] ] = = =

SAFETY_IN3 ] [] [] ] 0 O | [
SAFETY_IN4 ] [ [ [ O O [l [
SAFETY_IN5S ] [] [ [] O ] [ [

Safety Qutputs

Safety Outputs
Assign conditions for safety board outputs.
Each signal becomes active when one or more conditions are met.
STO : Safe Torque Off. EP_RC : emergency stop on rebot controller port. EP_TP : emergency stop on TR EN_SW : enabling switch on TP SLS_T : SLS on
teach mode. SLS_T2: SLS on Test_T2 mode.

# KEY POINTS

= Safety function parameters cannot be changed until dry run is disabled. However, the set values of the safety
function parameters are retained.

= Dry run cannot be set with Epson RC+ for a Robot Controller equipped with safety functions.
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4.5 Outputting the Safety Function Parameters to Text

To output the configured safety function parameters to the Robot Controller as text, implement the SPEL program as shown in
the example below.

Function main
Integer fileNum, i, j

fileNum = FreeFile
WOpen "c:\EpsonRC70\SFParam.csv" As #fileNum

' Outputs parameters acquired by the SF GetParam$ function as text
Print #fileNum, "index,value"

For i = 1 To 7

Print #fileNum, Str$(i) + "," + SF GetParam$ (i)

Next i

' Outputs parameters acquired by the SF GetParam function as text
Print #fileNum, "index,value"

For j = 1 To 174

Print #fileNum, Strs$(j) + "," + Strs$(SF_GetParam(j))

Next j

Close #fileNum
Fend

# KEY POINTS

For details on the SF_GetParam$ function, which returns safety function parameters, and the SF_GetParam
function (index corresponding to each safety function parameter), refer to the following manual.

"Epson RC+ Language Reference"
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4.6 Safety Board Maintenance

4.6.1 Restoring Factory Default Settings

This function restores the safety function parameters set on the safety board to their factory default settings.

1. On the [Maintenance] screen, select [Defaults] to display the Safety Function Settings screen with default values added.

I
] Enable Dry run

[ ] 1 B ¢ 1 @ B
B @ 8 @ 1 B B
(S I 1 B B
m m 1 B ¢ - - |

2. Use [Confirm] or [Apply] to set factory set Safety Function parameters for the Safety Board.

| Safety Board Communications

Click Confirm and then Apply to set the safety functions.
[ Confirm ][ l Cancel

# KEY POINTS

This function does not change the safety board password. To change the safety board password, refer to the
following section.
Changing the Safety Board Password
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4.6.2 Changing the Safety Board Password

This function changes the safety board password.

# KEY POINTS

= The safety board password must be changed by the safety manager.

1. On the [Maintenance] screen, select [Password].

[N Safety Function Manager

Safety Function Settings | Basic Settings | Viersion Info | Maintenance
Maintenance

Defaults Recall factory default settings (excluding the password).

[ Password ] Change safety board password.

2. Enter the current safety board password in [Current Password] and the new safety board password you want to set in [New

password] and [Confirm Password], and then click [Update].
The Robot Controller is restarted.

B Safety Board Password Setting

Current Password |**¥*¥*&x&xxx

New Password FrkEKIREE

Cancel

# KEY POINTS

The safety board password must be eight characters or longer, but no more than 15 characters long. The
characters that can be used are as follows:

Half-width uppercase alphabetic characters: A to Z

Half-width lowercase alphabetic characters: a to z

84



Robot Controller Safety Function Manual Rev.10

Half-width numbers: 0 to 9
Half-width symbols: (space) !"#$ % & '()*+,-./:;<=>?2@[]* _{|}~

3. After the Robot Controller has restarted, start Safety Function Manager.

# KEY POINTS

If an incorrect safety board password is entered three times, Safety Function Manager shuts down and the
Robot Controller is restarted. At this time, the settings are not changed.

The safety board password is always required when using Safety Function Manager. Please keep it in a safe
place so that you do not forget it.

If you need to reset the safety board password, contact your safety manager or the supplier.
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4.6.3 Restoring Saved (Backed-up) Settings

Restoration procedure

A restoration can be performed using the [Restore Controller] in Epson RC+.

/\ CAUTION

Be sure to perform the restoration on the same Robot Controller for which the data backup was performed. Also,

do not rewrite the contents of the backup data. Operation of the robot system cannot be guaranteed if a
restoration is performed using the data of a different Robot Controller or with rewritten data.

1. From the Epson RC+ menu, select [Tools] - [Controller] to display the [Controller Tools] dialog box.
2. Click the [Restore Controller...] button to display the [Browse For Folder] dialog box.

3. Specify the folder where the backup data is stored.
B_Robot controller name Serial number Date and time the backup was performed
Example: B RC700-E 12345 2011-04-03 092941

4. Click the [OK] button and select [Safety board configuration].
For other selection items, refer to the following manual.

"Epson RC+ User's Guide"

EPSON
RC+ 7.0

Epson
RC+ 8.0

Restore Controller

All basic controller settings will be restored.

In addttion, the following data can also be restored:
[] Robot names, serial numbers, calibrations
[] Robot maintenance corfiguration
[] Project

[ Vision hardware configuration

[] Force Sensing I/F configuration
[] Password authentication settings
[ Part feeders configuration

[ Safety board corfiguration ]

Restore Controller

State save folder:

C:\EpsonRCB0¥Backup’\B_Virtual_00000_2023-11-20_13301 Display

Select the item to restore.
All basic controller settings will be restored.

In addition, the following data can also be restored:
| Robot names, serial numbers, calibrations
| Robot maintenance configuration
| Project
| Vision hardware configuration

Force sensor configuration
| Password authentication settings
Part feeders configuration

[ Safety board configuration ]

| Security configuration

5. Click the [OK] button.
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6. Enter the safety board password on the password entry screen and then click the [Confirm] button.

B 7 Safety Board Password Authentication X

Enter Safety Board password.

PaSSWOrd kkkkkkkkkk

Cancel

# KEY POINTS

= Restore backup data saved in the backup of Robot Controller settings on the same system.
If you try to restore information from a different system, the following warning dialog box appears.

EPSON EPSON RC+ 7.0
RC+7.0 e
‘Warning:

The serial number of the backup data does not match the current
contraller serial number.

Robot calibration values will be overwritten and will need to be
carrected.

Continue?

Epson Epson RC+
RC+ 8.0
Warning:

The serial number of the backup data does not match the
current controller serial number.

= (=)

The robot calibration data will be ovenwritten.

Proceed?

Yes Mo

Except in special cases such as replacing a Robot Controller, click the [No] button.

= Restoring backup data from a system with safety function options enabled to a system with safety function
options disabled does not set the option functions.

= |f you check [Safety board configuration] or [Robot names, serial numbers, calibrations] in step 4, the safety
board password authentication screen will be displayed.
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4.6.4 Set the Robot Settings of the Controller to the Safety Board

The robot setting information that has been in the Controller can automatically be set to the safety board.

# KEY POINTS

= The setting function of the robot settings are available from Epson RC+ 8.0 or later.

= The robot's setting will automatically be set when you register and make changes. This will be used when
error 9812 (Controller robot checksum value and Safety board settings differ.) has occurred after updating the
Controller's firmware.

/\ CAUTION

= This will reset the safety function setting to factory settings. Set the safety function again afterwards.
However, the safety board password will remain.

= Check the safety function's operation after setting the robots settings.

1. Click the [Set the robot settings] button on the [Maintenance] screen.
i1 Safety Function Manager - [u] X

Safety Function Settings | Basic Settings | Version Info | Maintenance

Maintenance

Defaults Recall factory default settings (excluding the password

Password Change Safety Board password.

. Set the robot settings to the Safety Board
Set the robot settings N . - .
(Attention)Safety function parameters will be restored to factory settings.

2. Check the warning message and click the [OK] button if you want to continue.

fety Function Settings | Basic Settings | Version Info  Maintenance

Maintenance

Defaults Recall factory default settings (excluding the password

Password Change Safety Board password.

Set the robot settings to the Safety Board.
AttentipnlSafetv function narameters will be restored to factory settings.

Safety Function Manager X

Set the robot settings

Robot parameters on the Safety Board wil be updated:
B\ e Hofs values will be updated in the Controller Settings to match
the safety board settings.
- Safety function parameters will be restored to factory settings.
- The current password will not be changed.
- Disable Dry Run.
Continue?

oK ‘ ol
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3. The contents of the settings to be written and the current Safety Board settings will be displayed. Confirm the contents of
the settings to be written and click the [Confirm] button if there is no problem.
*It is not a problem that the updated time of Hofs will be the current time which will be different from the Safety Board's
settings.

R Safety Function Manager

Safety Function Settings | Basic Settings | Version Info | Maintenance

Basic Settings

Set the robot settings to the Safety Board
Confirm the settings and click Confirm.

ettings to be sent to the Safety Board: _ Safety Board Settings

Robot Model GX4-C2515 GX4-C2515
Parameter Checksum 0x13d 0x13d

Hofs n 0 0
2 0 0

3 0 0

1 0 0

Last Modified 2024/11/07 14:28:40 || 2024/11/06 11:54:26

4. Enter the Safety Board's passwords and click the [Confirm] button.

8 Safety Board Password Authentication X

Enter Safety Board password.

Cancel

5. The contents of the settings to be written and the parameters sent to the Safety Board will be displayed. Make sure both
settings are the same, and if there is no problem, click the [Confirm] button. By clicking the [Apply] button, the robot's set
values and Hofs will be set on the safety board.

&1 Safety Function Manager - o X

Safety Function Settings | Basic Settings | Version Info | Maintenance

Basic Settings

The robot settings have been sent to the Safety Board.
Check the response value from the Safety Board and lick the Apply button.

Settings to be sent to the Safety Board:  Sefety Board Settinas

Robot Model GXE-C653S GX8-C6535
Parameter Checksum Oxb64f Oxb64f
Hofs n 55558 55558
2 175346 -175346
13 84 -84
4 392 -392
Last Modified 2024/11/08 15:36:02 ||| 2024/11/08 15:36:02

Apply Cancel

6. When the setting is complete, set the safety function according to the orders given on the screen.
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4.7 How to Reset the Robot When It Stopped due to a Safety Function

If the robot was stopped due to a safety function, it must be reset to a status where it can operate again. Refer to the "How to

reset" sections below and reset the robot.

If the robot stopped due to a safety input: Example of Using Safety Input Functions

If the robot stopped due to Safety Limited Speed (SLS): Example of Using Safety Limited Speed (SLS)

If the robot stopped due to Joint Angle Limit: Example of Using Joint Angle Limit

If the robot stopped due to Safety Limited Position (SLP): Example of Using Safety Limited Position (SLP)
If the robot stopped due to Soft Axis Limiting: Example of Using Soft Axis Limiting
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5. Example of Using Safety Functions

This section describes how to use each safety function, showing a simple example.
For a detailed description of each function, refer to the Safety Function Manager screen.
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5.1 Environment Required to Check Operation

The following describes the environment required to check operation.

Equipment configuration and applications
Please prepare the following equipment and applications:

= Manipulator

= Robot Controller

s RC+

= Safety PLC

= Emergency stop switch

= Teach Pendant™*
*Can be used when using the Safety Limited Position (SLP) and Soft Axis Limiting.

For details on available Controllers, Manipulators, and Applications, refer to the following.
System Configuration

Equipment and wiring methods

Manipulator Robot Controller  p—————+ Teach Pendant
// I N
e | \\
// I S
I ~
7
i ! SN
Emergency stop Safety PLC
switch
PC
Epson RC+

For the specific connection methods, refer to the following manual.
"Robot Controller RC700-E Manual"

"Robot Controller RC800-A Manual"

"Robot Controller RC800L Manual"
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5.2 Example of Using Safety Input Functions

The following describes an example of using safety inputs.

In this example, an Emergency Stop (ESTOP) function is assigned to SAFETY IN1, an emergency stop switch is connected to
the SAFETY _IN1 port, and the emergency stop switch is operated to confirm the safety input.

How to set
Follow the procedure below to set the safety function parameters.

1. In Epson RCH, select [Setup] - [System Configuration], and then start Safety Function Manager under [Controller] -

[Safety Functions].
EPSON Déi :MDPCVT?N| :e‘pc 5 ) System Configuration ? %
RC+ 70 —
Options. General

Safety board installed:  Yes

Configuration A
Preferences 5 :
Safety board version:  Rel.02.00.00.0031
Simulator Jan 17 2023 13:54:01 e
@) Drive Units 00.00.0121 estore
- Robots 0

#- Inputs / Outputs
(#- Remote Control

#-RS232
@-TCP/IP SR T
Conveyor Encoders
- SezTmy
(- Vision
Tools [Setup| Window _Help :
EpSOﬂ ?cn-P(\ﬂ(nmml\elf‘ T |. | & System Configuration 5 57
l@ System Configuration. I
RC:80 ‘u e : Startup Safety Functions P
Controller
General

Canfiguration Safety board installed: Yes I:l

Preferences

Simulator Safety board version: Rel.02.00.00.0031 I:l

> Drive Units J1a3r.\5:021023
7 Fobors 00.00.0121
> Inputs / Quiputs
> Remote Control -
) R
> TCR/IP
Conveyor Encoders
> Setunty
> Vision
> OPCUA
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2. For [SAFETY IN1], select [ESTOP].

[[] Enable Dry run

Safety Inputs

ESTOP : emergency stop. SG : protective stop.

Assign the functions to be enabled for each safety board input.
SLS_1. 2. 3, SLP_A. B, C require the safety function option to be enabled. If these are enabled. you can set safety outputs and menitoring their status.
There are restrictions on the combination of assignments for a safety input. If the intended setting cannot be performed, cancel the assigned function.

y Function Manager - O

Safety Functien Settings | Basic Settings | Version Info | Maintenance
Ihe temporary settings are apphen o the sarety board.

“Enable Dry Run" changes dry run for both the controller and the safety board.
When dry run is enabled, robot control by the controller and monitoring by the safety board are disabled.

Safety Inputs

Safety Function Options

SAFETY_IN1 0 o =
SAFEIY_INZ = ] =
SAFETY_IN3 [ ] [ 1
SAFETY_IN4 J O [l 1

SAFETY_IN5 [ ] L] L]

Safety Outputs

Assign conditions for safety board outputs.

teach mode. SLS_T2 : SLS on Test_T2 mode.

ESTOD  SG SLS_1 SLS2 SIS_3

Each signal becomes active when one or more conditions are met.
STO : Safe Torque Off. EP_RC : emergency stop on robot controller port. EP_TP : emergency stop on TP EN_SW : enabling switch on TP SLS_T : SLS on

SLP_A SLP.B SLP.C

3. Apply settings.

How to check operation

Follow the procedure below to check the operation.

1. In Epson RCH, select [Tools] - [I/O Monitor], and then select [Safety Board].

EPSON

RC+7.0 Standard View Custom View 1 | Safety Baard

Safety Board

Inputs and Outputs

Statu Signal
O SAFETYINI
SAFETY_INZ
SAFETY_IN3
SAFETY_IN4
SAFETY_INS
SAFETY_OUT1
SAFETY_OUT2
SAFETY_OUT3

COo000000

States:

Statu

[ S5 1
5LS 2
SLS 3
SLP_A
SLP_B
SLPC
SLP_J
FAIL

OC®OOO0O0

Signal

Epson
RC+ 8.0

B e | v Q

T o

0| O st

1O [sebrgt

2| O lselProg2

5| O lselProgs

i O sep

5| O pouse

6| O lcontine

7| O et

IS

5| o

| o

wl o
] Showlabeied cnly [ Heradecimal Vakes
I e

Inputs and Outputs:
Status

o
(e}
o
(e}
o
(e}
o
(e}

Signal
SAFETY_INT
SAFETY_IN2
SAFETY_INZ
SAFETY.IN4
SAFETY_INS
SAFETY_OUT1
SAFETY_OUT2
SAFETY_OUT3

States
Status

OC@®@00C000

Signal
Ls1

sis2
s
SLPA
s
se.c
s
FALL

2. Press the emergency stop switch connected to SAFETY _INI1 to enable the emergency stop function.

# KEY POINTS

As the safety inputs use negative logic, the Low level (0 V) is the ON status.
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3. Confirm that SAFETY IN1 turns ON (white).

EPSON *:% YO Monitor
RC+7.0 Standard View | Custom View 1 |

Safety Board

Inputs and Outputs States

Statu Signal Statu Signal

T O SAFETYNI | & ss1
ST O sls2
O SAFETY_IN3 Q Sis3
O SAFETY_IN4 O slPA
O SAFETY_INS O sPB
©  SAFETY_OUT O slPC
O SAFETY_OUT2 @® SPJ
O SAFETY_OUT3 O FAL

Epson
RC+ 8.0

AllInputs.

[ Q

Bt Status Label > o

0o O st o] o

O [selProgt O SAFETY.IN4 o

O [selProg2 O SAFETYNS O lsee
O o
o ®
(¢) (¢]

SAFETY_INZ

O [seProge SAFETY_OUT1
O lstp SAFETY_OUT2

1
2
3
4
5 Pause SAFETY_OUT3
5
7
s
s

i

n

I;"_‘OOOOOOO

4. Confirm that the [EStop] displayed in the lower right corner of Epson RC+ lights up.
5. Release the emergency stop switch connected to SAFETY IN1 to disable the emergency stop function.

6. Confirm that SAFETY INI1 turns OFF (green).

EPSON 4! :
RC+7.0 Standard View Custom View 1 | Safety Board

Safety Board
Inputs and Qutputs States:
Statu Sional Statu Signal
@ O s
= = O sls2
O SAFETY_IN3 O sis3
& SAFETY_IN4 O SPA
O SAFETY_INS O sPB
©  SAFETY_OUT O slPC
O SAFETY_OUT2 @ SPJ
O SAFETY_OUT3 O FAL

Epson
RC+ 8.0

g - Status Signal
I o s Q o o e
S sis2
Bt Status Tabel & - O fiis
o O st O [SAFETY.IN3 O sisa
O [SeProgt O SAFETYING O seA
O sl O [SAFETYINS O [see
O [selprogs O sarETv.ouT O lstec
O sarETv.out2 ® st
O sarETY.oUTs O AL

BUbo000000

iy (B e

How to reset
Follow the procedure below to reset the emergency stop status.

1. Release the emergency stop switch.

2. Perform the reset operation.
EPSON RC+ 7.0: In EPSON RC+, select [Robot Manager] - [Control Panel], and then click the [Reset] button.
Epson RC+ 8.0: In Epson RC+, select [Robot Manager] and then click the [Reset] button.
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3. Confirm that the [EStop] displayed in the lower right corner of Epson RC+ turns off.
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5.3 Example of Using Safety Output Functions

The following describes an example of using safety outputs.

In this example, the Safe Torque OFF (STO) function is assigned to SAFETY _OUT1. By operating the emergency stop switch
used to check the safety input, the safety output is confirmed by the status of the SAFETY_OUT]1 display on the Safety Board
tab in the I/O monitor.

How to set
Follow the procedure below to set the safety function parameters.

1. In Epson RCH, select [Setup] - [System Configuration], and then start Safety Function Manager under [Controller] -
[Safety Functions].

“ools [ Setup | Window _Help . >
EPSON B & o vcocomascommenes. § | T 3T Configuration T
RC+ 70 _[ System Configuration. l B & Sarp Safety Functions

#= Preferences. -Controller

Options General ) )
Corf o Safety board installed:  Yes .
Preferences 9 -
Safety board version:  Rel.02.00.00.0031
Smulator Jan 17 2023 13:54:01 P
(#)- Drive Units 00.00.0121 :
- Robots 0

#)- Inputs / Outputs
(#- Remote Control
#-RS232

®-TCP/IP Safety Function Manager

Conveyor Encoders
Safety Functions
(- SeTumy

(- Vision

Tools Window _Help
EpSOn T PC to Controller C¢ ations. 2 & system Configuration ? %
&  system Configuration...
RC+ 8.0 Emmm—l
- = ™ . > Start .
artp Safety Functions ’T‘

Options
v ~ Contreller

General

Configuration Safety board installed: Yes |:|

Preferences

Simulator Safety board version: Rel.02.00.00.0031 |:|

Drive Units Jan 17 2023

13:54:01
Robots 00.00.0121
Inputs / Qutputs.

S Function Manager
R5232 2

TCR/IP

Conveyor Encoders
Safety Functions
> Selumy

> Vision
> OPCUA

R 2

97



Robot Controller Safety Function Manual

Rev.10

2. For [SAFETY_OUTT1], select [STO].

Safety Function Settings | Basic Settings | Version Infa | Maintenance

] enable Dry run

Safety Inputs
Assign the functions to be enabled for each safety board input
SLS_1, 2 3, SLP_A, B, C require the safety function option to be enabled. If these are enabled, you can set safety outputs and monitoring their status.
There are restrictions on the combination of assignments for a safety input. If the intended setting cannot be performed, cancel the assigned function
ESTOP : emergency stop. 5G : protective stop.

Safety Function Options
ESTOP SG SLS1 SLs.2 SLS.3 SLPA SLPB SLPC
SAFETY_IN1 [ | = | [ [N} |
SAFETY_IN2 = | [ =

SAFETY_IN3 ] ] ] [ ]

SAFETY_IN4 ] | ] [ [
SAFETY_INS [ 1 ] [ ]

Safety Outputs
Safety Outputs
Aszign conditions for safety board outputs
Each signal becomes active when one or more conditicns are met
STO : Safe Torque Off. EP_RC : emergency stop on robot controller port. EP_TP : emergency stop on TR EN_SW : enabling switch on TR 5L5_T: 5LS on
teach mode. 5L5_T2 : 5L5 on Test_T2 mode.

[ SAFETY_OUT1 ]I | ] [ [
SAFETY_OUT2 ] | ] [ [ = =
I

ST0 P RC EPTP EN_SW SIS T SLST2 SIS1 SL15.2 SLS3 SLPA SLPB SLPC
]
|
1

3. Apply settings.

How to check operation
Follow the procedure below to check the operation.

1. Press the emergency stop switch.

2. Confirm that the [EStop] displayed in the lower right corner of Epson RC+ lights up.

3. In Epson RC+, select [Tools] - [I/O Monitor], and then select the [Safety Board] tab, and confirm that SAFETY OUT1 is

ON (white).
EPSON i1 /O Monitor

RC+ 7.0 Standard View  Custom View 1
Safety Board
Inputs and Outputs States:
Statu Signal | Statu Signal |
O SAFETYINT IERETE
& SAFETY_IN2 O sls2
O SAFETYN2 &85 3
O SAFETY_IN4 O SLPA
C SAFETYINS O sSPB
o s
] Y_OU ® SLPJ
O SAFETY_OUT3 O FAL

RC+ 8 O Al Inputs Safety Board X<
- Inputs and Outputs: States:

s Q e e
Bit Status Label e} - o -
2 O seProg O SAFETYINs O s
2 O s o s
e = ® fie
= o kel oy
a2 NeRE=
L)
2 0O
“l o
g

(] Show labeled only [ ] Hexadecimal Values

[ eat

4. Release the emergency stop switch.
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5. Confirm that SAFETY OUT]1 turns OFF (green).

EPSON
RC+ 7.0

Epson
RC+ 8.0

How to reset

Follow the procedure below to reset the emergency stop status.

::% YO Manitor

Standard View = Custom View 1 | Safety Board

Safety Board

Inputs and Outputs

Statu Signal
@  SAFETY_INT
O SAFETY_NZ
O SAFETY N3
O SAFETY 4
) EIC N
T3 SATCTY OUTZ
O SAFETY_OUTZ

States:

Statu Signal

O
n
|
tn

O®OCO0O00
w
e
[n]

All Inputs

X e | v Q

T o

0| O st

1O [sebrgt

2| O lselbrog2

5| O lselprogs

i O sep

5| O |Pause

6| O lcontine

7| O et

IS

5| o

| o

wl o
] Shewlabeled only [ Heradecimal Vakes
I e

Inputs and Outputs:

e
(O [SAFETY.OUT3

s Sigr
sLs1

sis2
s
LA
S8
sLe.c
s
FAIL

1. Release the emergency stop switch.

2. Perform the reset operation.

EPSON RC+ 7.0: In EPSON RC+, select [Robot Manager] - [Control Panel], and then click the [Reset] button.
Epson RC+ 8.0: In Epson RC+, select [Robot Manager] and then click the [Reset] button.

3. Confirm that the [EStop] displayed in the lower right corner of Epson RC+ turns off.
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5.4 Example of Using Safety Limited Speed (SLS)

The following describes an example of using the Maximum Speed of Safety Limited Speed (SLS).
In this example, SLS 1 is assigned to SAFETY IN3 and the Maximum Speed of SLS 1 is set to 1000 [mm/sec].

How to set
Follow the procedure below to set the safety function parameters.

1. In Epson RC+, select [Setup] - [System Configuration], and then start Safety Function Manager under [Controller] -

[Safety Functions].

ools [ Seup [ Window Hele
EPSON i, |=a_FC to Controller Communications.
RC+ 7.0 _[ System Configuraton. l

g Preferences.

Epson
RC+ 8.0

Options.

B

R Window _Help

[ System Configuration

(- Startup
(=)-Controller

Safety Functions

®
®
®
®
®
®

General
Configuration
Preferences
Simulator

Drive Units
Robots

Inputs / Outputs
- Remote Control
RS232
TCP/IP

Safety board installed:  Yes

Safety board version:  Rel.02.00.00.003

Jan

00.00.
0

.02.00.00.0031
17 2023 13:54:01
10121

Conveyor Encoders
Safe{y Functions .
- SeTamy

(- Vision

Safety Function Manager

& System Configuration

=] Preterency
Options.

> Startup

~ Controller
General
Configuration
Preferences

Safety Functions

Safety board installed: Yes

Simulator Safety board version: Rel.02.00.00.0031 l:l
> Drive Units J‘IE;SEUZ‘IUB
? Robets 00.00.0121
? Inputs / Qutputs
? -
5 2;?;; Cantrel Safety Function Manager
> TCR/IR
Conveyor Encoders
Safety Functions
> Serory
> Vision
> OPCUA
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2. For [SAFETY IN3], select [SLS 1].

Safety Functien Settings | Basic Settings | Version Info | Maintenance

Safety Function Settings
1. Edit safety function parameters.
2. Click Confirm in "Safety Board Communications”.
The safety function parameters are sent to the temporary area of the safety board.
3. Make sure that the set value and the response value match.
The response values from the safety board are displayed in the safety function manager.
4. Click Apply in "Safety Board Communications”,
The temporary settings are applied to the safety board.

"Enable Dry Run" changes dry run for both the controller and the safety board.
When dry run is enabled, robot control by the controller and monitoring by the safety board are disabled.

7] Enable Dry run

Safety Inputs

Safety Inputs
Assign the functions to be enabled for each safety board input
SLS_1. 2 3, SLP_A, B, C require the safety function option to be enabled. If these are enabled, you can set safety outputs and monitoring their status.
There are restrictions on the combination of assignments for a safety input. If the intended setting cannot be performed, cancel the assigned function.
ESTOP : emergency stop. SG : protective stop.

Safety Function Options
ESTOP SG  SLS.1 SLS2 SLS3 SLPA SLPB SLPC
SAFETY_IN1 a B B B/ B /@B @

SAFETY_IN2 [
SAFETY_IN3 [
SAFETY_IN4 ] [l

SAFETY_INS ] O

Safety Function Manager — [m] X

3. For the TCP offset, enter [X TCP:0mm], [Y_TCP:0mm], [Z TCP:0mm)].

# KEY POINTS

In this example, confirmation is performed without the hand attached. If 0 mm is entered for all the TCP

Offset, a warning message will be displayed when you click the [Confirm] button. However, you can continue

as-is.

4. For [SLS_1], select [Hand], and enter 1000 for [Maximum Speed] and 0 for [Delay Time].

a0

Safety Function Settings | Basic Settings | Version Info | Maintenance

SAFETY_OUT3 [ [ | I O @
Safety Limited Speed

TCP Offset
Enter the hand tip position (farthest part} in the tool 0 coordinate system

X_TCP 0 mm
Y_TCP 0 mm
ZTCR ¢ mm

Safety Limited Speed

1ts of the robot.

Maximum Joint Angle (x 0.1 deg)

itored Joints

Delay Time
Maximum Speed (mmys) tms t"c' me 13 J5  Hand Joints Maximum Joint Speed (%)
sis T 250 m B B = 7
SLS_T2 250 7
( sts_s 1000 0 l

Safety Limited Po:

Installation Position

Enter the robot installation position in the robot coordinate system.

5. Apply settings.
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How to check operation

Follow the procedure below to check the operation.
1. Turn SAFETY IN3 ON (0V) to enable the speed monitoring function.
2. In Epson RC+, operate the robot at a speed of 500 mm/sec.
Sample program to operate at 500 mm/sec:

Function SLS Test 500
SF LimitSpeedS SLS 1, 500 'Sets the speed limit to 500 mm/s when SLS 1 is
enabled.
SF LimitSpeedSEnable SLS 1, On 'Enables speed control when SLS 1 is enabled.
Motor On
Power Low
Go P1 'Moves in PTP mode to the operation start position (P1).
Power High
Speed 100
Accel 100, 100
SF PeakSpeedSClear 'Clears the peak speed value.
Go P2
SF PeakSpeedS 'Displays the peak speed value.
Motor Off
Fend

# KEY POINTS

The safety functions do not operate because the operating speed is less than the Maximum Speed (1000
mm/sec).

3. In Epson RC+, change the speed to 1500 mm/sec and then operate the robot.
Sample program to operate at 1500 mm/sec:

Function SLS Test 1500
SF LimitSpeedS SLS 1, 1500 'Sets the limit speed to 1500 mm/s when SLS 1 is
enabled.
SF LimitSpeedSEnable SLS 1, On 'Enables speed control when SLS 1 is enabled.
Motor On
Power Low
Go P1 '"Moves in PTP mode to the operation start position (P1).
Power High
Speed 100
Accel 100, 100
SF_PeakSpeedSClear 'Clears the peak speed value.
Go P2
SF PeakSpeedS 'Displays the peak speed value.
Motor Off
Fend

4. Confirm that an emergency stop occurs and the robot operation stops.
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How to reset

Follow the procedure below to reset the emergency stop status or error status. For details on safety functions, refer to the
following section.

Precautions for Using the Robot Controller Safety Functions

1. Perform the reset operation.
EPSON RC+ 7.0: In EPSON RCH, select [Robot Manager] - [Control Panel], and then click the [Reset] button.
Epson RC+ 8.0: In Epson RC+H, select [Robot Manager] and then click the [Reset] button.

2. Confirm that the [EStop] displayed in the lower right corner of Epson RC+ turns off.
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5.5 Example of Using Joint Angle Limit

The following describes how to use Joint Angle Limit using SLS 1.

In this example, SLS 1 is assigned to SAFETY IN3 to enable the Joint Angle Limit. Set the Maximum Joint Angle to 15 deg,
and the SLS 1 Maximum Speed to 1000[mm/sec]. Confirm that the Manipulator continues to operate as long as it does not
violate the Maximum Joint Angle, and that any violation of Joint Angle Limit results in an emergency stop.

# KEY POINTS

For details on the Joint Angle Limit, refer to the following section.

Joint Angle Limit

How to set
Follow the procedure below to set the safety function parameters.

1. In Epson RCH, select [Setup] - [System Configuration], and then start Safety Function Manager under [Controller] -
[Safety Functions].

Tools [ Seup [ Window Help } -
EPSON o=l PClo Controller Commurications.. %) System Configuration ? X
RC+7.0 _[ System Configuration l B ; Safety Funcions
= (- Startup

Freferences &)-Controller

Opkons General . .
Corfig " Safety board installed:  Yes
Preferences .
Safety board version:  Rel.02.00.00.0031
Simulator Jan 17 2023 13:54:01 Heatere
(- Drive Units 00.00.0121
(#)-Robots 0

#)- Inputs / Outputs
(#- Remote Control
#-RS232

@®-TCP/IP Safety Function Manager

Conveyor Encoders
Safety Functions
(- SeTumy

(- Vision

oot [SE55] Window el _
?
Epson : . .| 8 system Configuration o
RC+ 8.0 )
L=l Preterences. > Startup Safety Functions ’T‘

Options..
" ~ Controller

General

Configuration Safety board installed: Yes |:|

Preferences

Simulator Safety board version: Rel.02.00.00.0031 |:|

Drive Units Jan 17 2023

13:54:01
Robots 00.00.0121
Inputs / Qutputs

pomere contel
Safety Function Manager
R5232 2

TCP/IP

Conveyor Encoders
Safety Functions
SelUTEy

Vision
> OPCUA

R

v v
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2. For [SAFETY IN3], select [SLS 1].

Manager

Safety Function Settings | Basic Settings | Version Info | Maintenance

Safety Function Settings
1. Edit safety function parameters.
2. Click Confirm in "Safety Board Communications”.
The safety function parameters are sent to the temporary area of the safety board.
3. Make sure that the set value and the response value match.
The response values from the safety board are displayed in the safety function manager.
4. Click Apply in "Safety Board Communications”,
The temporary settings are applied to the safety board.

"Enable Dry Run" changes dry run for both the controller and the safety board.
When dry run is enabled, robot control by the controller and monitoring by the safety board are disabled.

7] Enable Dry run

Safety Inputs

Safety Inputs
Assign the functions to be enabled for each safety board input.
SLS_1. 2 3. SLP_A, B, C require the safety function option to be enabled. If these are enabled, you can set safety outputs and monitoring their status.
There are restrictions on the combination of assignments for a safety input. If the intended setting cannot be performed, cancel the assigned function.
ESTOP : emergency stop. SG : protective stop.

Safety Function Options
ESTOP SG  SLS.1 SLS2 SLS3 SLPA SLPB SLPC
SAFETY_IN1 (] (] B @& O (] a

SAFETY_IN2 ]
SAFETY_IN3 = O
SAFETY IN4 ] UJ

SAFETY_INS ] O

3. Select the [Joint Angle Limit].
When the [Joint Angle Limit] is selected, the [SLS 1] delay time is fixed to 0.

4. Enter 150 for [Maximum Joint Angle].
5. Select [Hand] for [SLS_1], and enter 1000 for [Maximum Speed].

6. Apply settings.

SAFETY OUT3 [ UJ | | ] L] L] O ] B B B
Safety Limited

TCP Offset

Enter the hand tip position (farthest part) in the tool 0 coordinate system.

X_TCP 0 mm
Y_TCP 0 mm
Z_TCP 0 mm

Safety Limited Speed

Set the maximum speed and one or more monitored joints of the robot.
Joints : Monitor all joints with the maximum joint speed.

[ Joint AngleLimit  Maximum Joint Angle 50 (x 0.1 deg;]
Monitored Joints
Maximum Speed (mm/s) E;:Zi;ime 2 13 J5  Hand Joints Maximum Joint Speed (%)
SLS_T 250 B B B = i
SLS_T2 250 7
[ sLs_1 ULy U ]

Safety Limited Po!

Installation Position

Enter the robot installation position in the robot coordinate system.

How to check operation
Follow the procedure below to check the operation.

1. Turn SAFETY _IN3 ON (0V) to enable the Joint Angle Limit.
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2. Turn on the robot motors.

EPSON RC+ 7.0: In EPSON RC+, select [Robot Manager] - [Control Panel], and then click the [MOTOR ON] button.
Epson RC+ 8.0: In Epson RC+H, select [Robot Manager] and then click the [Motor: Off] button.

3. In Epson RC+, select [Tools] - [Robot Manager] - [Jog & Teach], and then set [Jog Distance] for J1 axis to 10 deg.

4. Click [+J1] to rotate 10 deg at low speed.

- -
EPSON [$% Robot Manager E] =
RC+7.0 Robot: 1, robot1, GX§-B6535 v locak 0 ~ Took 0 ~ Am: 0 ~ ECP: 0 -~ |@ ]38

Control Panel ~ ¥099ing Current Posttion
- J1 (deg) J2 (deg) 43 fmm)
Jog & Teach Mode: | Joint v Speed: | Low VI I IU,DOD] [ OODQ} I U,DODI O Word
Points J4 (deg) ® Jort
= - o [ ooo] | ] | | O puse
Hands - ~J2 +J3
Acch Curment Am Orientation
=2 o o Hond ]
I
poesle i1 a2 = [ Roy || | | ]
Tools
< <1 <=1 Joa Distance
Arms
~J4 -5 -J6 J1 (deg) J2 (deg) J3 {mm) O Continuous
Pallets 10.000] [ 1.000] | 1.000] O Long
ECP &SA < < J4 (deg) @ Medium
+J4 +J5 +J6 1.000 QO Short
Boxes
Planes Teach Points  Execute Motion
Weight Point File: Point:
— robotl pts «| [PO: (undefined) v Teach Edt
~
v
- m} x

EpSOn Robot Manager
RC+ 80 ﬁrhw Robot Manager X

Ll 1, Robot1, GXB-B452S w EStop Safeguard Error

Motor: Of Locat (Y Too- [ A-FIRY £ [IEY
.'. Jog & Jogging Current Poition
World Tool Y] m ECP 11 (deg) J2(deg) J3 (mm) O World
# Ppoints 0.000 0.000 0.000 )
J4 (deg) ® Joint
[}
17 Hands 1 | 0.000 O Pulse
& & T — :
o3 Arch n 2 53 Current Arm Orientation
1 1 Hand
,J\ Locals <l &l ‘{} Righty
+ | +12 -3
‘?\: Tools g Distanc
] J1(deg) J2(deg) J3tmm) (O Continuous
A
% R -Ja 10.000 1.000 1.000 O Long
" Ja1aeq)
Medi
ﬂ Pallets ] 1.000 5 She ium
ort
& Ecp 18
Teach Points | Execute Motion | Free Joints
@ Boxes
Point File: Point:
: Planas robot1.pts v PO v
?’ Weight Teach Edit
?, Inertia
rien
™ XYZ Limits
:r‘ Range

# KEY POINTS

As the jog distance (angle) is equal to or less than the limit angle (15 deg), the motor stays on without triggering

the Safety Function.

5. Set [Jog Distance] for the J1 axis to 20 deg.
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6. Click [+J1] to rotate 20 deg at low speed.

EPSON | | [ Robot Manager [E=8 Hol ===
RC+7.0 Robot: 1, robot!, GX8-B6535 v locak 0 v Tock0 v Am: 0 + ECP: 0 v @[] 388
oyl Panel Jogging Curent Postion
J1 (deg) J2 (deg) J3 (mm)
Jog & Teach Mode: IJom( V‘ Speed: [Lo’w v [ 307000‘ l D.DDDI [ CIOOOI O Word
Points J4 (deg) @ Joint
4 = ¢ [ oon] | | | | O puse
Hands 1 2 +J3
Arch Curmrent Arm Orientation
& & Iy Hand ]
Locals +J1 w2 J3 [ Roty | | | ] :I[:]
Tools
— L] [ Lo Jog Distance
~J4 J5 J6 U1 (deg) 12 (deg) J3 fmm) O Continuous
Pallets 20.000 1.000/ 1000 O Long
EcP &= == & J4 (deg) ® Medum
- s % O Sor
Boxes
Planes Teach Points  Execute Motion
Weight Point File: Point:
N robot pts v| [ P0: (undefined) v Teach Edt
-
v

Robot Manager

ﬁr‘ﬁ Robot Manager X

Epson
RC+ 8.0

Points
Hands
Arch
Locals
Tools
Arms
Pallets
ECP
Boxes
Planes
Weight
Inertia

XYZ Limits

BP0 E B D a0

:r‘ Range

LA 1, Robot1, GX8-B4525 v EStop

m m Local: RS Tl_v_ll' Arm: [CP:

Safeguard Error

Jogging Current Position

- J1 (deg) J2 (deg)
World Tool Local Joint ECP
0.000 0.000
J4 (deg)
0.000
n 2 +n Current Arm Orientation
<] &l 4
+1 +R2 -3

Jog Distance
[~ J(deg)
J4(deq)
<] 1.000
+J4
Teach Points | Execute Motion | Free Joints
Point File: Point:
_robotLpts = PO
Teach

12(deg)
1.000

Edit

J3 (mm) O World
0000 o

® loint
O Pulse

J3{mm) O Continuous
1000 () Long
@ Medium

O Short

7. Confirm that an emergency stop occurs and the robot operation stops.

How to reset

Follow the procedure below to reset the emergency stop status or error status. For details on safety functions, refer to the

following section.

Precautions for Using the Robot Controller Safety Functions

1. Perform the reset operation.

EPSON RC+ 7.0: In EPSON RC+, select [Robot Manager] - [Control Panel], and then click the [Reset] button.

Epson RC+ 8.0: In Epson RC+, select [Robot Manager] and then click the [Reset] button.

2. Confirm that the [EStop] displayed in the lower right corner of Epson RC+ turns off.
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5.6 Example of Using Safety Limited Position (SLP)

The following describes an example of using Safety Limited Position (SLP). In this example, SLP_A is assigned to
SAFETY IN3 to confirm that an emergency stop occurs when the robot enters the restricted area. This example uses a GX8-
B653S as the SCARA Manipulator and a C4-B901S as an the 6-Axis Manipulator.

5.6.1 Safety Limited Position (SLP) Settings for a SCARA Manipulator

Follow the procedure below to set the safety function parameters for the Safety Board.

1. In Epson RC+, select [Setup] - [System Configuration], and then start Safety Function Manager under [Controller] -
[Safety Functions].

“ools [ Setup | Window _Help - 2
EPSON 2, |o—a_PC 1o Controller Communicatiors. B P System Configuration : X
RC+ 70 _[ System Configuration l B = Startup Safety Functions

T Freferences

=)-Controller
Options.. General ) )
Configuration Safety board installed:  Yes
Preferences .
Safety board version:  Rel.02.00.00.0031
Simulator Jan 17 2023 135401 S
(- Drive Units 00.00.0121
(- Robots 0

(#- Inputs / Outputs
#)- Remote Control
#-RS232

@-TCP/IP Safety Function Manager

Conveyor Encoders
Safety Functions
- SETTTY

(- Vision

Tools [Setup| Window Help )
Epson 2, PG to Contrler Communicaions . ® System Configuration X
@  system Configuration.
RC+8.0 (R — .
ki > Startup Safety Functions oo

Options.
" ~ Controller

General

Configuration Safety board installed: Yes l:l

Preferences

Simulator Safety board version: Rel.02.00.00.0031 I:l

Drive Units J‘IE;SEJDB
Robots o

00.00.0121
Inputs / Qutputs

M = i
Sa Function Manager
RS232 2

TCP/IP

Conveyor Encoders
Safety Functions
> sermrE

Vision
> OPCUA

Vv v v v v
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2. For [SAFETY IN3], select [SLP_A].

Safety Function Settings | Basic Settings | Wersion Info | Maintenance

Safety Function Settings

. Edit safiety function parameters.
. Click Confirm in “Safety Board Communications".
The safety function parameters are sent to the temporary area of the safety board,
. Make sure that the set value and the response value match,
The response values from the safety board are displayed in the safety function manager.
. Click Apply in “Safety Board Communications”.
The temparary settings are applied to the safety board.

[

[

I

“Enable Dry Run” changes dry run for both the controller and the safety board.
When dry run is enabled, robot control by the cantraller and monitoring by the safety board are disabled

| Emable Dry run

Safety Inputs

the functions to be enabled for each safety board input.

3, SLP_A, B, C require the safety function option to be enabled. If these are enabled. you can set safety outputs and monitoring their status.
There are restrictions on the combination of assignments for a safety input. If the intended setting cannot be performed, cancel the assigned function.
ESTOP : emergency stop. SG : protective stop.

Safety Function Options
ESTOP  5G SL5.1 5152 5153 SLPA SLPB SLPC
SAFETY_IN1 B B3 ] 3 ] @ =

SAFETY_INZ (N} (N} ] = = =
SAFETY_IN3 [ [ [ ] ] | [
SAFETY_ING ] [l [l ] ] [

SAFETY_INS ] [ ] | ] ] [l

Safety Function Settings BaslcSctmqsl Version Info | Maintenance

SLP Viewer
Robot Monitored Range
Enter the radius of the joint manitoring range used to determine the entry into the monitored position,

Menitoring Range Radius

2 100 mm

13 80 mm : 5

4. Select the XY Plane in SLP_A, and then select [Wall].
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5. Enable the checkboxes for [X1], [X2], [Y 1], and [Y2], then enter -700 (mm) for [X1], 700 (mm) for [X2], -700 (mm) for

[Y1], and 700 (mm) for [Y2] as the positions of each Wall.
Safety Function Settings | Basic Settings | Version Info | Mai |
Monitored Areas
Set the areas for restricted robot entry.
Enable one or more monitored areas located between X1 and X2, Y1 and Y2, Z1 and Z2.
XY Plane
SLP_A © wall
O Restricted Area
,/ 0 \
y
Y2
o 0 I -~ | x 0
Yofs|
X1
Y1 Xofs| X2
\ - J
N
(]
.
=@
[ ' T a -

6. Check the set range in SLP Viewer.

Fobot Monitored Range V
& 2
1 Js
[1ds
| JB
Monitored Area
] SLP_A
| A
My Y2
Ozt Oz
[15LPE
Ox Oxe
1 [
[lar [z
[]stpc
% [Oxe
O [
[]z1 [Jz2
7. Apply settings.

Follow the procedure below to set the safety function parameters for the Safety Board.
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1. In Epson RCH, select [Setup] - [System Configuration], and then start Safety Function Manager under [Controller] -
[Safety Functions].

ools| Setp | Vindow Help i
t i t ? X
EPSON [, |o=a_PC to Controller Communications. B = System Configuration
RC+7.0 System Configuration. B @ Statp Safety Functions
Preferences. =)-Controller
Options.
g:;f:' i Safety board installed:  Yes
Preferences Safety board version:  Rel.02.00.00.0031
Simulator Jan 17 2023 13:54:01 T
- Drive Units 00.00.0121
[#)- Robots 0
#- Inputs / Outputs
(#- Remote Control
#-RS232
#-TCP/IP Safety Function Manager
Conveyor Encoders
Safety Functions
& <
(#)-Vision
Epson |~ ZMint | smencoms —

RC+ 8.0

@  System Configuration...
= Preterences.

> Startup

Safety Functions

Fpers v Controller
General
Configuration Safety board installed: VYes |:|
Preferences
Simulator Safety board version: Rel.02.00.00.0031 |:|
Drive Units J153r-‘51 7021023
Rebets 00.00.0121

Inputs / Qutputs
S [Function Manager
R5232 2

TCR/IP
Conveyor Encoders

L

> e
Vision
OPC UA

¥

2. For [SAFETY _IN3], select [SLP_A].

y Function Manager

Safety Function Settings | Basic Settings | Wersion Info | Maintenance

Safety Function Settings

1. Edit safety function parameters.
. Click Confirm in “Safety Board Communications".
The safety function parameters are sent to the temporary area of the safety board,
. Make sure that the set value and the response value match.
The response values from the safety board are displayed in the safety function manager.
. Click Apply in “Safety Board Communications”.
The temparary settings are applied to the safety board.

ra

w

I

“Enable Dry Run® changes dry run for both the controller and the safety board.
When dry run is enabled, robot contrel by the controller and monitoring by the safety board are disabled

| Emable Dry run

Safety Inputs
Assign the functions to be enabled for each safety board input.
SL5_1. 2, 3, 5LP_A, B. C require the safety fu on option to be enabled. If these are enabled, you can set safety outputs and monitoning their status.
There are restrictions on the combination of assignments for a safety input. If the intended setting cannot be performed, cancel the assigned function.

ESTOP : emergency stop. SG : protective stop.
Safety Function Options
ESTOP  §G  SLS.1 SLS2 SLS3 SLPA SLPB SLPC

SAFETY_INT ] = ] = | = =
SAFETY_IMZ [N} (N} ] = = =
SAFETY_IN3 [ | | | [
SAFETY_IN4 ] ] [l ] [
SAFETY_INS ] O ] | ] | |
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3. In [Robot Monitored Range], enter 99 (mm) for [J2], 99 (mm) for [J3], 48 (mm) for [J5], and 30 (mm) for [J6].

B Safety Function Manager - o
Safety Function Settings | Basic Settings | Version Info | Maintenance
Robot Monitored Range

Enter the radius of the joint monitoring range used to determine the entry into the

6 J5 a2
monitored position. Il _, Jti_\
|
Monitoring Range Radius ©on
2 9 (mm) |
2t
13 99 (mm) -
15 48 (mm)
)6 30 (mm)

Soft Axis Limiting
Enter the limit range of joint mation,
This setting is not associated with the Robot Manager "Range” setting,

Min

Max

-6553600 To 6553600

Minimum Maximum

(pulse) (pulse) {Joint) (Joint)
n -8102633 8102633 8102633 To 8102633 -170.000  170.000 (deg) m
12 7626008 3098066 7626008 To 3098066 | -160.000 = 65000 (deg) J, @@5 :C
13 -2310751 10194489 5310751 To 10194489  -51.000 = 225000 (deg) - %
4 -4723318 4723316 4723316 To 4723316 | -200000  200.000 (deg) " C.D@ =
15 -3188238 3188238 3188238 To 3188238 | -135000 = 135000 (deg) i
16 -6553600 6553600 '

360000 | 360.000 (deg)

x

4. Select the XY Plane in SLP_A, and then select [Wall]. Select the Z Direction as well.

5. Enable the checkboxes for [X1], [X2], [Y 1], and [Y2], then enter -700 (mm) for [X1], 700 (mm) for [X2], -700 (mm) for
[Y1], and 700 (mm) for [Y2] as the positions of each Wall. Enable the checkboxes for [Z1] and [Z2], then enter -700 (mm)

for [Z1], and 700 (mm) for [Z2] as the positions of each Wall.

W1 Safety Function Manager

Safety Function Settings | Basic Settings | Versicn Info | Maintenance

Safety Limited Position

Installation Position

Enter the robot installation position in the robot coordinate system.

X_OFS O mm TS
¥_OFS O mm
z 0
Z_OFs mm W, urot
‘ x
Installation Plane Rotation Yob
N
Enter the rotation angle of the robot installation plane to the robot i
coordinate system. 4 Xots
u_ROT 0 deg
V_ROT 0 deg
W ROT 0 deg

@rtd Areas \
Set the areas for restricted robot entry.

Enable one or more monitored areas located between X1 and X2. Y1 and ¥2. Z1 and Z2.
X¥ Plane 2 Direction
® wall
SLP_A
- Restricted Area
¥2 700 2 700
¥ z4
|z
Y2 4a ~
W uroe y ¥
x1 700 i x X2 700 |
™% 5 Tvors d wiol
v ol x2 o8 7 xy
f—!
ofs,
| Yots |
¥1 -700 2 -700
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6. Check the set range in SLP Viewer.

92

[ J3

[ J5

i J6

Monitored Area
@ SLP.A
FAx X
FAYl Oy
Bz Oz
[IsLPB
X1 X2
Al 1 Y2
Oz1 Oz
[]SLP.G
1% (1%
Oyt [y
Oz1 Jz2

7. Apply settings.

Follow the procedure below to check the operation.

1. Turn [SAFETY IN3] ON (0V) to enable the Safety Limited Position.
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2. In Epson RCH, select [Tools] - [Robot Manager] - [Jog & Teach], and then move the robot to outside the wall (restricted

area).
EPSON | | % Robot Manager (=0 =R =
RC+7.0 Robot: 1, robotl, GX8-B4525 ~ local 0 v Took 0 ~ Am:0 = ECP:Q ‘ i ] 333
Control Panel Jogging Current Position
P 7 |w 14 ‘ |L | X {mm} Y {mm) Z fmm)
Jog&Tesch | | Mode:[Wold V| Speed: lov [ o] | 0000] | 00 @® World
Poinis U [deg) deg deq O Joirt
i o | 0000] | | | | © Puse
Hands x +Z
= = o
Acch X x Current Amn Crientation -
& & Hand Elbaw o |:|
Locals -
] 2] [ Rew | | | | | a0 [ ]
Tools
. =1 = =1 Jog Distance
ms
-U N W % (mm) Y (mm) Z {mm) (O Continuous
Palleis [ 1.000] | 1.000] | 1000] O Long
o =l = == U (deg) ® Medium
- W O
Boxes
Planes Teach Paints  Execute Motion
weight Foint File: Paint:
N~ rabot.pts v | [P0 (undefined) v Teach Ed
A
v
EpSOn Robot Manager - test - ]
RC+ 8.0 ﬁrtf Robot Manager
W 1, robot1, GX8-B653S w op guard
otor: O Power: Low Reset ocal: LEERYE Tool:[IEANY A [ Ho v coffs ™
0gqg g = Po O
&+ Jog & Teach
% EZ | ool | Local | Jomt | ECP Ximm) - Vimm) _Z(mm) gy o
Points - 650.000 0.000 0.000
St U(deg) O Joint
|.—. Hands ? ? 0.000 O Pulse
e —
£ Arch & S Z
| Hand
+X -X
A Locals - & o {} Righty
+¥ -Z
F Toot
C;.j X[mm) Y(mm) Z(mm) O Continuous
B ams U 1.000 1.000 1.000| (7} yong
U(deg) @® Medium
ﬁ Pallets =] 1.000 -
+U {_} Short
ECP
Teach Points | Execute Motion | Free Joints
@ Boxes . .
Paint File: Point:
U Planes robotl.pts V| ‘PB v‘
B Weight | Teach ‘ | £dit |
% Inertia
iR NVZ Limits
£ Range

3. Confirm that an emergency stop occurs and the robot operation stops.

How to reset

The following three methods can be used to reset an emergency stop or error status. For details on safety functions, refer to the

following section.
Precautions for Using the Robot Controller Safety Functions

= Method using safety inputs
= Method using the motor brake release

= Method using the Teach Pendant
Method using safety inputs

1. Set [SAFETY IN3] to the OFF status (24 V) to disable Safety Limited Position.
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2. Perform the reset operation.
EPSON RC+ 7.0: In EPSON RC+, select [Robot Manager] - [Control Panel], and then click the [Reset] button.
Epson RC+ 8.0: In Epson RC+, select [Robot Manager] and then click the [Reset] button.

3. Confirm that the [EStop] displayed in the lower right corner of Epson RC+ turns off.

4. Turn on the robot motors.
EPSON RC+ 7.0: In EPSON RC+, select [Robot Manager] - [Control Panel], and then click the [MOTOR ON] button.
Epson RC+ 8.0: In Epson RC+H, select [Robot Manager] and then click the [Motor: Off] button.

5. In Epson RC+, select [Tools] - [Robot Manager] - [Jog & Teach], and then move the robot to inside the wall (outside the
restricted area).

EPSON 7% Robot Manager |E=5 EoR ==
RC+7.0 Robot: 1, robot1, GX8-B653S v loca 0 w Took 0 ~ Am: 0 v ECP:0 ~ @ [3]$
Control Panel 309979 Curent Postion
- r ) X (mm) Y (mm) Z (mm)
o [ ~] s fim ] [ ] [ o] [ am] © Ve
Points U (deg) O dont
= = @ [ 0000] | | | | O puise
Hands ~J1 ~J2 +J3
Arch Current Am Orientation
=) < & Hand [
Locals 1 +J2 -3 Ij
[ Row || | | | o
Tools
o <1 <1 <=1 Jog Distance
-4 -5 -J6 J1 (deg) J2 (deg) J3gm) O Continuous
Pallets [ 1000] | 1.000] | 1000 O Long
EcP <A <A <A J4 (deg) @ Medium
4 +J5 +6 [ 1000 O shot
Boxes
Planes Teach Points  Execute Motion
Weight Point File Point
Inerkin robot1.pts v| [P0 (undefined) v Teach Edt
-~
v

EpSOn &$ Robot Manager X ¥
RC+ 8 O LGL oA 1, robot1, GX8-B653S EStop Safeguard Error
Motor: On Local: [ViSAS Tool: Arm: ECP: [V VRT: #

Jogging Current Position

A X{mm) Y (mm) Z(mm)
World Tool Local Jolm ECP
R 650000 0.000 o000 @ World

Points
Speed: High U(deg) O Joint

Hands 0.000 O Pulse
<1 <1 b

Y Arch - - +13

Hand
)\ Locals <l <] {; Righty
+n +J2 k]
‘ﬂj Tools Jog Distance

Current Arm Orientation

<1 Nideg)  J2(deg)  J3mm) (O Continuous
8 ams 4 20.000 1.000 1000 () Long
J4(deg)
B paers <] 1000
+14

. Medium
ECP

@ Boxes . .
Point File: Point:

] Planes [robot1 pts ~| [P0 : (undefined)

Teach Points | Execute Motion | Free Joints

Weight Teach ‘

Inertia

Method using the motor brake release
How to Reset a SCARA Manipulator

1. Release the motor brake.
EPSON RC+ 7.0: In the EPSON RC+ [control panel]-[Free Joints], click the [Free All] button.
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Epson RC+ 8.0: In the Epson RC+ [Jog & Teach]-[Free Joints], click the [Free All] button.

EPSON [F% Robot Manager E]
RC+7.0 Robot: 1, robot!, GX8-B6535 v locak0 v Took0 v Am: 0 v ECP:0 v | @@ [3] 388
Control Panel Status
Emergency Stop: OFF ‘ [ Safeguard: OFF l | Motors: OFF ‘ l Power: LOW ‘
Jog & Teach
Points Motors Free Joints
Hands
Arch MOTOR MOTOR
OFF ON
Locals Ox
oo O =
Arms Power e
Pallets Lock All Home
° 0 e
ECP POWER POWER
LOW HIG}
Boxes
Planes
\Weight
Inartia
A~
v

Epson &% Robot Manager X
RC+ 8.0 [T 1, robot 1, GX8-B653S EStop Safeguard

m Local: UENRNE Tool: (VR Arm: ECP: (1l VRT: #

Motor: Off

Jogging

Error

3
|

Current Position

&+ Jog & Teach
World  Tool  Local ECP Xmm) __Vimm) - Z(mm) g g
# points 650.000 0000 0.000 ‘
. U(deg) 8 Joint
T Hands 0.000 Pulse
" <1 <1 T+ el
urrent Arm Orientation
O\ Arch B -2 +13
Hand

* Locals <] <l 4} Righty

+1 +J2 -3
'ﬁ" Tools Jog Distance

= Jldeg)  J2deg)  J3(mm) () Continuous
B ams 4 1.000 1.000 1.000] () Long

J4{deq) .
Medium

ﬁ Pallets =] 1.000

o O short
ECP

Teach Points | Execute Motion | Free Joints
@ Boxes
7 Planes
[ 1 2 13 J4
Free All Lock All

_ ODo0ag | |
& Weight
?, Inertia

2. Move the robot by hand to outside the restricted area.

3. Perform the reset operation.

EPSON RC+ 7.0: In EPSON RC+, select [Robot Manager] - [Control Panel], and then click the [Reset] button.

Epson RC+ 8.0: In Epson RC+, select [Robot Manager] and then click the [Reset] button.

4. Confirm that the [EStop] displayed in the lower right corner of Epson RC+ turns off.

How to Reset a 6-Axis Manipulator

Use the brake release unit (option) or the Brake command of the software. For details, refer to the following manual.

"Manipulator Manual — Safety - How to Move Arms with the Electromagnetic Brake"

Method using the Teach Pendant
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1. Attach the Teach Pendant to the Robot Controller and set the Robot Controller to TEACH mode.

/\ CAUTION

When in TEACH mode, Safety Limited Position is disabled. Be careful of the robot's operations.

2. Operate the Teach Pendant to move the robot to outside the restricted area.
3. Change to AUTO mode and perform the reset operation using the Teach Pendant or Epson RC+.

4. Use the Teach Pendant or Epson RC+ to confirm that [EStop] is turned off.
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5.7 Example of Using Soft Axis Limiting

The following describes an example of using the Soft Axis Limiting. This example uses a SCARA Manipulator as the robot.
Note that the same procedure applies when using a 6-Axis Manipulator.
This example confirms that if the J1 axis moves outside the limit range, the robot enters the emergency stop status.

How to set
Follow the procedure below to set the safety function parameters.

1. In Epson RCH, select [Setup] - [System Configuration], and then start Safety Function Manager under [Controller] -
[Safety Functions].

EPSON Déi %ﬁ ) System Configuration ? %
RC+7.0 _[ System Configuration l B = St Sarely Funcions -

H Freferences =-Controller
Options. General . )
Corf " Safety board installed:  Yes
Preferences 5
Safety board version:  Rel.02.00.00.0031
Smulator Jan 17 2023 13:54:01 E—
(#)- Drive Units 00.00.0121
#- Robots 0

#- Inputs / Outputs
(#- Remote Control
#-RS232

@-TCP/IP Safety Function Manager

Conveyor Encoders
Safety Functions

(- Vision

Tools | Setup | Window _Help. N
Epson 2 PG 10 ontroter Communications | - SEe G T
@  System Configuration.
RC+ 8.0 = ]
. = = > Starty i
P Safety Functions Close

Options
" ~ Controller

General

Canfiguration Safety board installed: Yes I:l

Preferences

Simulator Safety board version: Rel.02.00.00.0031 I:l

Drive Units Jan 17 2023

13:54:01
Robots 00.00.0121
Inputs / Qutputs

Rz oo
S Function Manager
RS232 2

TCP/IP

Conveyor Encoders
Safety Functions
> Selurty

Vision
> OPCUA

Vv v v v v

2. Enter a limit range value of each joint [J1] to [J4] set using Soft Axis Limiting as follows:
Min [pulse]
J1:-1100000, J2:-2200000, J3:-1500000, J4:-1000000
Max [pulse]
J1:4400000, J2:2200000, J3:0, J4:1000000
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B Safety Function Manager

Safety Function Settings | Basic Settings | Version Info | Maintenance

Enter the radius of the joint monitoring range used to determine the entry into the
monitored position.
Monitoring Range Radius
2 84 (mm)
J3 54 (mm)

Soft Axis Limiting
Enter the limit range of joint motion.
This setting is not associated with the Robot Manager "Range” setting.

Min Max Minimum Maximum

(pulse) (pulse) (Joint) (Joint)
i 1100000 4400000 | 1128676 To 4405476 ~ -60425 241699 (deg)
2 s 2200000 | 5685156 To 2685156 = -120.850 ~ 120.850 (deg) 2w
13 -1500000 0 1-1802240 To 0 -274.658 0.000 (mm) i Q\'>
14 -1000000 1000000 ) 1668189 To 1668189 = -215803 215803 (deg) C‘l‘) —_ |

T IJ3
»

Safety Board Communications

Click Confirm and then Apply to set the safety functions.

Confirm Cancel

3. Apply settings.

How to check operation

Follow the procedure below to check the operation.
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1. In Epson RCH, select [Tools] - [Robot Manager] - [Jog & Teach], and then move the J1 axis to outside the limit range.

EPSON ) s fobet anscer e
RC+7.0 Robot: 1, robot1, GX8-B653S v local 0 v Took 0 v Am: 0 ~ ECP:0 v @[]
Control Panel Jogging Current Position
Mod IJ" 1 o 1 X {mm) Y fmm) Z {mm)
: | Join v s llow v
ol ] sl =] ar) [ oon] [ oon] "
Points U (deg) O Jort
2 i @ | 0000] | | | | O puise
Hands -1 -2 +J3
Arch Current Am Orientation
i G =, E
Local
e 1 2 ~J3 | Righty ‘ ‘ ‘ | ‘ -
Tools
o <1 <1 < Jog Distance
-4 -J5 ~J6 1 (deg) J2 (deg) Jgm) O Continuous
Pallets [ 1.000] | 1.000] | 1000 O Long
ecp <A A (S| J4 (deg) @ Medium
+J4 +J5 +J6 1.000 O Shott
Boxes
Planes Teach Points ~ Execute Motion
Weight Point File: Point:
tncin robot1.pts v PO0: (undefined) v Teach Edt
A
v
Epson & Robot Manager X
RC+ 8 0 LGV 1, robot1, GX8-B653S. EStop Safeguard Error

Motor: On Reset Local: (VSR Tocl: Arm: ECP:[V Y VRT: #

Jogging Current Position

. X (mm) Y (mm)
World Tool Local Jolnl ECP
650.000 0.000

Points S |
: alioh U deg)

Hands 0.000

Current Arm Orientation
&y Arch

Hand
)\ Locals Righty

‘ZT Tools Jog Distance
J1(deq) J2(deg)
B ams . 20.000 1.000

J4(deg)
ﬁ Pallets 1.000

ECP

Teach Points | Execute Motion | Free Joints
@ Boxes . .
Point File: Point:

Z(mm)
oom @ World
O Joint

O Pulse

J3(mm) O Continuous

1000 () Long
. Medium

™7 Planes |r0bol1.|:|ts V‘ ‘PO : (undefined)

Weight Teach ‘

Inertia

2. Confirm that an emergency stop occurs and the robot operation stops.

How to reset
The following two procedures can reset the emergency stop status or error status.

= Method using the motor brake release

= Method using the Teach Pendant

For details on safety functions, refer to the following section.
Precautions for Using the Robot Controller Safety Functions

Method using the motor brake release
How to Reset a SCARA Manipulator

1. Release the motor brake.

EPSON RC+ 7.0: In the EPSON RC+ [control panel]-[Free Joints], click the [Free All] button.
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Epson RC+ 8.0: In the Epson RC+ [Jog & Teach]-[Free Joints], click the [Free All] button.

EPSON [F% Robot Manager
RC+ 7.0 Robot: 1, robot1, GX8-B653S v locak 0 + Took 0

Control Panel Status

\
(=8 HoR

v Am: 0 ~ ECP:0 ~ | @[]
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Arch MOTOR MOTOR
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ECP PC "’_",[,“ POWER
Boxes o )
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\Weight

Points Motors Free Joints

Oun

R
=k -

Arms Power e

Lock All Home

4

Epson &% Robot Manager X
RC+ 8.0 [T 1, robot 1, GX8-B653S EStop Safeguard

m Local: [EERYd Tool: [VEERYS Arm: ECP: (1l VRT: #

Motor: Off

Jogging

Error

3
|
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&+ Jog & Teach
World  Tool  Local ECP Xmm) __Vimm) - Z(mm) g g
#F# Ppoints 650.000 0000 0.000 ‘
U(deg) 8 Joint
[
== Hands 0.000| Pulse
" <1 <1 T+ —
N Arch T 2 3 Current Arm Orientation
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+n +J2 -3
'ﬁf Tools Jog Distance
= Jldeg)  J2deg)  J3(mm) () Continuous
B arms 14 1.000 1.000 1.000] () Long
J4{deq) .
Medium
ﬁ Pallets =] 1,000
+14 O short
ECP
Teach Points | Execute Motion | Free Joints
@ Boxes
7 Planes
— J1 12 13 J4
Free All Lock All
_ ODo0ag | |
& Weight
nertia
3

2. Move the robot by hand to inside the operating range.

3. In Epson RC+, perform the reset operation. EPSON RC+ 7.0: In EPSON RC+, select [Robot Manager] - [Control Panel],

and then click the [Reset] button.

Epson RC+ 8.0: In Epson RC+, select [Robot Manager] and then click the [Reset] button.

4. Confirm that the emergency stop state or error state is reset. For details on safety functions, refer to the following section.
Precautions for Using the Robot Controller Safety Functions

How to Reset a 6-Axis Manipulator

Use the brake release unit (option) or the Brake command of the software. For details, refer to the following manual.

"Manipulator Manual — Safety - How to Move Arms with the Electromagnetic Brake"

Method using the Teach Pendant
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1. Attach the Teach Pendant to the Robot Controller and set the Robot Controller to TEACH mode.

/\ CAUTION

When in TEACH mode, Soft Axis Limiting is disabled. Be careful of the robot's operations.

2. Operate the Teach Pendant to move the robot to inside the operating range.

3. Change to AUTO mode and perform the reset operation.
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