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i.1 About This Manual

i.1 About This Manual

This manual provides the information needed for the selection, installation, wiring, operation, and maintenance
of the advanced safety module for X-X-series AC servo drives (ASM-X).

Read and understand this manual to ensure correct usage of the Z-X-series AC servo drives. Keep this manual in
a safe place so that it can be referred to whenever necessary.

14



i.2 Outline of This Manual

.2

Outline of This Manual

The contents of the chapters of this manual are described in the following table. Refer to these chapters as

required.
ha- .
G Chapter Title Contents
pter
1 |Basic Information on the ASM-X Provides mformatlon'on SERVOPACK models and servomotor combinations that
allow ASM-X operation.
2 |Basic Specifications of the ASM-X Rrowdes 1nformat10n on the ASM-X, such as specifications, a block diagram, dimen-
sional drawings, and connection examples.
. Provides information on installing a SERVOPACK to which the ASM-X is mounted in
3 |Installation . .
a required location.
4 | Wiring and Connections Proyides information on wiring and connecting the ASM-X to power supplies and
peripheral devices.
5 Precautions and Restrictions before This chapter gives the precautions and restrictions you must be aware of before operat-
Operation ing the servo system.
6 |Basic Settings before Operation This chapte}‘ describes the items that must be set before you start servo system operation
and the setting methods.
7 | Safety Functions Provides detailed information on the safety functions of the ASM-X.
8 | Monitorin Provides information on monitoring the product information and status of the ASM-X
& and SERVOPACK.
. Provides information on the meaning of, causes of, and corrections for alarms and
9 [Maintenance R
warnings.
10 | Parameter Lists Provides information on the parameters.
This section shows the results for the maximum value of the difference in positions (i.
11 | Appendices e., the maximum position) between the encoder position calculated by the ASM-X and
the actual encoder position calculated under typical conditions.

15



i.3 Related Documents

.3 Related Documents

The relationships between the documents that are related to the Servo Drives are shown in the following figure.
The numbers in the figure correspond to the numbers in the table on the following pages. Refer to these docu-

ments as required.

Components
/Controllers ) /Servo Drives N
&
o (1) @
(_U Catalogs Catalogs
)
©
@)
\_ NG _/
fControIIers \
(3)
Manuals
L J
/SERVOPACKS )
4) (5)
Enclosed Product
Documents Manual
(this manual)
[72] \_ /
S
C Servomotors )
g [ i
“4) (6)
Enclosed Product
Documents Manuals
\ /
\
Other Documents
(7 (8) 9)
Peripheral MECHATROLINK Operation
Device Communications Interface
Selection Command Operating
Manual Manual Manual
\ J
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i.3 Related Documents

3.1

Related Documents

(1)

(2)

3)

(4)

Machine Controllers Catalogs

You can check for products related to YASKAWA machine controllers. Refer to these documents as required.

Servo Drives Catalogs

Document Name Document No. Description

Provides detailed information on X-X-series AC servo

AC Servo Drive 2-X Series KAEP C710812 03 . . . . .
drives, including features and specifications.

Provides detailed information on large-capacity X-X-ser-
AC Servo Drive Large-Capacity 2-X Series |KAEP C710812 35 ies AC servo drives, including features and
specifications.

Machine Controllers Manuals

The machine controller to use depends on the SERVOPACK that is used. Refer to the manual for the machine
controller as required.

Enclosed Documents

Document Name Document No. Description

2-X-Series AC Servo Drive
-XS/Z-XW SERVOPACK TOMP C710812 00

Safety Precautions Provide detailed information for the safe usage of X-X-

¥-X-Series AC Servo Drive series SERVOPACK:s.
2-XT SERVOPACK TOMP C710812 16

Safety Precautions

¥-X-Series AC Servo Drive
Large-Capacity 2-XS SERVOPACK TOMP C710812 35

Safety Precautions

Provides detailed information for the safe usage of Z-X-
series large-capacity X-XS SERVOPACKs.

¥-X-Series AC Servo Drive
Advanced Safety Module TOMP C710812 25

Safety Precautions

Provides detailed information for the safe usage of the
advanced safety module.

¥-X-Series AC Servo Drive
Advanced Safety Module TOMP C710812 26

Installation Guide

Provides detailed procedures for installing the advanced
safety module in a SERVOPACK.

Z-X-Series AC Servo Drive Provides detailed information for the safe usage of the Z-
2-LINK II Sensor Hub TOMP C710812 06 LINK II sensor hub, as well as specifications, installa-

Instructions tion, and connection information.

Z-X-Series AC Servo Drive Provides detailed information for the safe usage of the -
2-LINK IT Booster Unit TOMP C710812 08 LINK II booster unit, as well as specifications, installa-

Instructions tion, and connection information.

X-V-Series/Z-V-Series for Large-Capacity

Models/Z-7-Series/Z-X-Series TOBP C720829 03 Provides detailed procedures for installing the fully-
Installation Guide closed module in a SERVOPACK.

Fully-closed Module

AC Servo Drive
Rotary Servomotor TOBP C230260 00

Safety Precautions

Provides detailed information for the safe usage of rotary
servomotors and direct drive servomotors.

Continued on next page.
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i.3 Related Documents

18

Continued from previous page.

Document Name

Document No.

Description

X-X-Series
Rotary Feedback Unit

Safety Precautions

TOBP C770100 00

Provides detailed information for the safe usage of the
rotary feedback unit.

X-X-Series

Serial Converter Unit/Encoder Unit

Safety Precautions

TOBP C230821 00

Provides detailed information for the safe usage of the
serial converter unit and encoder unit.

(5) SERVOPACK Product Manuals

Document Name

Document No.

Description

%-X-Series AC Servo Drive
2-XS SERVOPACK

with MECHATROLINK-4/I1 Communica-
tions References

Product Manual

SIEP C710812 01

¥-X-Series AC Servo Drive
2-XS SERVOPACK
with EtherCAT Communications References

Product Manual

SIEP C710812 02

2-X-Series AC Servo Drive
2-XS SERVOPACK
with Analog Voltage/Pulse Train References

Product Manual

SIEP C710812 03

2-X-Series AC Servo Drive
2-XW SERVOPACK

with MECHATROLINK-4/I1I Communica-
tions References

Product Manual

SIEP C710812 04

¥-X-Series AC Servo Drive
2-XW SERVOPACK
with EtherCAT Communications References

Product Manual

SIEP C710812 05

Provide detailed information on selecting X-X-series Z-
XS or 2-XW SERVOPACKSs; installing, connecting, set-
ting, testing in trial operation, tuning, monitoring, and
maintaining servo drives; and other information.

X-X-Series AC Servo Drive
2-XT SERVOPACK

with MECHATROLINK-4/IIT Communica-
tions References

Product Manual

SIEP C710812 16

X-X-Series AC Servo Drive
2-XT SERVOPACK
with EtherCAT Communications References

Product Manual

SIEP C710812 17

Provide detailed information on selecting X-X-series X-
XT SERVOPACKSs; installing, connecting, setting, test-
ing in trial operation, tuning, monitoring, and maintain-
ing servo drives; and other information.

Continued on next page.



i.3 Related Documents

Continued from previous page.

Document Name

Document No.

Description

¥-X-Series AC Servo Drive
Large-Capacity Z-XS SERVOPACK

with MECHATROLINK-4/I1T Communica-
tions References

Product Manual

SIEP C710812 35

¥-X-Series AC Servo Drive
Large-Capacity Z-XS SERVOPACK

Provide detailed information on selecting X-X-series
large-capacity 2-XS SERVOPACKs; installing, connect-

X L SIEP C710812 36 ing, setting, testing in trial operation, tuning, monitoring,
with EtherCAT Communications References and maintaining servo drives; and other information.
Product Manual
2-X-Series AC Servo Drive
Large-Capacity 2-XS SERVOPACK

. . SIEP C710812 37
with Analog Voltage/Pulse Train References
Product Manual
2-X-Series AC Servo Drive
Advanced Safety Module
with Safety over EtherCAT (FSoE) Commu- |SIEP C710812 25
nications References Provide detailed information on selecting the advanced
Product Manual safety module; installing, connecting, setting, testing in

trial operation, tuning, monitoring, and maintaining servo
¥-X-Series AC Servo Drive drives; and other information.
Advanced Safety Module
SIEP C710812 26

Digital I/O

Product Manual

>-X-Series AC Servo Drive
2-XW/E-XT SERVOPACK
Hardware Option Specifications
HWBB Function

Product Manual

SIEP C710812 13

Provides information on servo drives equipped with the
HWBB safety function (SGDXW-oooo4001000,
SGDXW-ooooA001000, SGDXT-oooo4001000, and
SGDXT-ooooA0a1000)). The differences in specifica-
tions from SERVOPACKSs not equipped with the HWBB
are given in this manual.

2-X-Series AC Servo Drive
2-XS/Z-XW/Z-XT SERVOPACK
Hardware Option Specifications
Dynamic Brake

Product Manual

SIEP C710812 14

Provides information on Z-X-series AC servo drives
(SGDXo-o0oooooo0020) with the dynamic brake
option. The differences in specifications from SERVO-
PACKs without the dynamic brake option are given in
this manual.

¥-X-Series AC Servo Drive
3-XS/Z-XW SERVOPACK

with MECHATROLINK-4/IIT Communica-
tions References

FT Specification
for Gantry Applications

Product Manual

SIEP C710812 19

>-X-Series AC Servo Drive

2-XS/Z-XW SERVOPACK

with EtherCAT Communications References
FT Specification

for Gantry Applications

Product Manual

SIEP C710812 20

Provide information on the gantry application function
and torque/force assistance in the X-X-series X-XS/%-
XW SERVOPACK.

Continued on next page.
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Continued from previous page.

Document Name

Document No.

Description

X-X-Series AC Servo Drive
2-XS SERVOPACK

with MECHATROLINK-4/IIT Communica-
tions References

FT Specification
for Press and Injection Molding Applications

Product Manual

SIEP C710812 22

2-X-Series AC Servo Drive

Z-XS SERVOPACK

with EtherCAT Communications References
FT Specification

for Press and Injection Molding Applications

Product Manual

SIEP C710812 23

Provide information on the press and injection molding
function in the Z-X-series Z-XS SERVOPACK.

2-X-Series AC Servo Drive

2-XS SERVOPACK

with FT Specification

Customized Sensing Data Function Option

Product Manual

SIEP C710812 18

Provides information on the customized sensing data
function in the Z-X-series £-XS SERVOPACK.

¥-X-Series AC Servo Drive
2-XS SERVOPACK
with FT Specification

Customized Sensing Data Function Option
(with Custom Motion Function)

Product Manual

SIEP C710812 21

Provides information on the customized sensing data
function (with custom motion function) in the X-X-series
2-XS SERVOPACK.

X-X-Series AC Servo Drive
2-XS SERVOPACK
with FT Specification

Customized Sensing Data Function Option
(with Standalone Custom Motion Function)

Product Manual

SIEP C710812 32

Provides information on the customized sensing data
function (with standalone custom motion function) in the
2-X-series X-XS SERVOPACK.

Y-X-Series AC Servo Drive
2-XS SERVOPACK

with FT/EX Specification
for Indexing Application

Product Manual

SIEP C710812 34

Provides information on the indexing application func-
tion in the £-X-series £-XS SERVOPACK.

X-X-Series AC Servo Drive
2-XS SERVOPACK

with MECHATROLINK-4/I1T Communica-
tions References

FT Specification

for Semi-/Fully-Closed Loop Control Online
Switching Function Option

Product Manual

SIEP C710812 31

¥-X-Series AC Servo Drive

2-XS SERVOPACK

with EtherCAT Communications References
FT Specification

for Semi-/Fully-Closed Loop Control Online
Switching Function Option

Product Manual

SIEP C710812 41

Provide information on the semi-/fully-closed loop con-
trol online switching function in the X-X-series -XS
SERVOPACK.




i.3 Related Documents

(6)

(7)

(8)

(9)

Servomotor Product Manuals

Document Name

Document No.

Description

¥-X-Series AC Servo Drive

Rotary Servomotor Product Manual

SIEP C230210 00

Provides detailed information on selecting, installing,
and connecting the X-X-series servomotors.

2-X-Series AC Servo Drive

Large-Capacity Rotary Servomotor Product
Manual

SIEP C230301 00

Provides detailed information on selecting, installing,
and connecting the X-X-series large-capacity
servomotors.

Peripheral Device Selection Manual

Document Name

Document No.

Description

¥-X-Series AC Servo Drive
Peripheral Device

Selection Manual

SIEP C710812 12

Provides the following information in detail for X-X-ser-

ies servo systems.

¢ Cables: Models, dimensions, wiring materials, con-
nector models, and connection specifications

* Peripheral devices: Models, specifications, diagrams,
and selection (calculation) methods

MECHATROLINK Communications Command Manuals

Document Name

Document No.

Description

X-7/Z-X-Series AC Servo Drive

MECHATROLINK-IIT Communications
Standard Servo Profile

Command Manual

SIEP S800001 31

Provides detailed information on the MECHATRO-
LINK-IIT communications standard servo profile com-
mands that are used for a £-7/%-X-series servo system.

X-7/Z-X-Series AC Servo Drive

MECHATROLINK-4 Communications
Standard Servo Profile

Command Manual

SIEP S800002 32

Provides detailed information on the MECHATRO-
LINK-4 communications standard servo profile com-
mands that are used for a £-7/Z-X-series servo system.

Operation Interface Operating Manuals

Document Name

Document No.

Description

System Integrated Engineering Tool MPE720
Ver. 7

User’s Manual

SIEP C880761 03

Describes in detail how to operate the MPE720 version
7.

2-7/Z-X-Series AC Servo Drive
Digital Operator
Operating Manual

SIEP S800001 33

Describes the operating procedures for a digital operator
for a X-7/2-X-series servo system.

AC Servo Drive
Engineering Tool
SigmaWin+

Operation Manual

SIET S800001 34

Provides detailed operating procedures for the SigmaWin
+ engineering tool for a £-7/2-X series servo system.

AC Servo Drive
Engineering Tool
SigmaWin+ Application Editor

Operation Manual

SIEP C710812 33

Describes in detail how to operate the SigmaWin+ Appli-
cation Editor.
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The following terms are used in this manual.

Term Meaning

ASM-X Advanced Safety Module for £-X
(model: SGDXS-OSADDD)

servomotor A generic term for a rotary servomotor or linear servomotor that can be driven by a SERVOPACK.
SERVOPACK A Z-X-series 2-XS servo amplifier.
servo drive The combination of a servomotor and SERVOPACK.
servo ON Supplying power to the motor.
servo OFF Not supplying power to the motor.

main circuit cable

One of the cables that connect to the main circuit terminals, including the main circuit power supply cable,
control power supply cable, and servomotor main circuit cable.

SigmaWin+

The engineering tool for setting up and tuning servo drives or a computer in which the engineering tool is
installed. Note that the "X" notation in this manual is spelled out as "Sigma" in the SigmaWin+.

digital operator

The portable operator connected to the SERVOPACK.

¥-X safety drive system

The combination of a SERVOPACK, servomotor, and ASM-X.

safety option module

A generic term for an option module that implements safety functions to be mounted to a SERVOPACK.

safety module

An option module that implements the safety functions defined in this manual.

HWBB

An abbreviation for the hard wire base block function which is designed to shut OFF the current to the ser-
vomotor with a hardwired circuit.

encoder with functional safety

An encoder that complies with the IEC 61800-5-3 safety standard.

An encoder with functional safety has two modes: non-safety mode and safety mode. Use the SigmaWin+
to set the mode. (Default value: Non-safety mode)

* Non-safety mode: The mode to use for a SERVOPACK that is not equipped with the ASM-X.
* Safety mode: The mode to use for a SERVOPACK that is equipped with the ASM-X.

Normal encoder

An encoder other than an encoder with functional safety that can be combined with the ASM-X to use
safety functions.

servomotor with functional
safety

A servomotor equipped with an encoder with functional safety.

Z-LINK I

A protocol for communications between SERVOPACKSs and encoders.

Z-LINK IT

A protocol for communications between SERVOPACKs, encoders, and sensor hubs.

safety encoder
communications

Safety communications between the ASM-X and an encoder with functional safety.

safety fieldbus

A fieldbus that complies with the IEC 61784-3 safety standard for safety fieldbuses.

safety function slot

The unit for executing a single safety function.

safety-related module
parameter

A parameter that sets the operation of the safety module.

safety-related servo parameter

A parameter that is managed by the safety module and is information related to the safety functions of the
SERVOPACK and servomotor.

safe output signal

A signal output by the ASM-X to execute a safety function from outside the ASM-X.
(SSMOS and SBCOS are safe output signals.)

diagnostic output signal

A signal output by the ASM-X to have an external device perform a diagnostic on the ASM-X.

(EDM is a diagnostic output signal.)

Continued on next page.
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Continued from previous page.

Term

Meaning

diagnostic input signal

A signal input to the ASM-X to have the ASM-X perform a diagnostic on an external device.
(SBCIS is a diagnostic input signal.)

primary encoder position

Of the encoder feedback in redundant systems received by the ASM-X, this position data is used to moni-
tor and operate the safety functions.

This data serves as the basis for the motor position calculated in the ASM-X.

secondary encoder position

Of the encoder feedback in redundant systems received by the ASM-X, this position data is used to diag-
nose the correctness of the primary encoder position.

failure detection time

The time from when a failure occurs in a part to when the 2-X safety drive system enters the safe state
(STO state).

This time is included the time from when the ASM-X detects the failure to when the £-X safety drive sys-
tem enters the safe state (STO state).

An abbreviation for digital input.

DI
This is used as a generic term for a digital input on the ASM-X.
DIA An abbreviation for digital input port A.
This refers to the port A redundant inputs (channel 1 and channel 2).
DIAIL An abbreviation for digital input port A, channel 1.
This refers to channel 1 of port A.
DIA2 An abbreviation for digital input port A, channel 2.
This refers to channel 2 of port A.
DIB An abbreviation for digital input port B.
This refers to the port B redundant inputs (channel 1 and channel 2).
DIBI An abbreviation for digital input port B, channel 1.
This refers to channel 1 of port B.
DIB2 An abbreviation for digital input port B, channel 2.
This refers to channel 2 of port B.
pIC An abbreviation for digital input port C.
This refers to the port C redundant inputs (channel 1 and channel 2).
DIC] An abbreviation for digital input port C, channel 1.
This refers to channel 1 of port C.
DIC2 An abbreviation for digital input port C, channel 2.
This refers to channel 2 of port C.
DID An abbreviation for digital input port D.
This refers to the port D redundant inputs (channel 1 and channel 2).
DIDI An abbreviation for digital input port D, channel 1.
This refers to channel 1 of port D.
DID2 An abbreviation for digital input port D, channel 2.
This refers to channel 2 of port D.
DIE An abbreviation for digital input port E.
This refers to the port E redundant inputs (channel 1 and channel 2).
DIEI An abbreviation for digital input port E, channel 1.
This refers to channel 1 of port E.
DIE2 An abbreviation for digital input port E, channel 2.
This refers to channel 2 of port E.
Do An abbreviation for digital output.
This is used as a generic term for a digital output on the ASM-X.
An abbreviation for digital output port A.
DOA

This refers to the port A redundant outputs (channel 1 and channel 2).

Continued on next page.
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Term

Meaning

An abbreviation for digital output port A, channel 1.

DOAL1 .
This refers to channel 1 of port A.
DOA2 An abbreviation for digital output port A, channel 2.
This refers to channel 2 of port A.
DOB An abbreviation for digital output port B.
This refers to the port B redundant outputs (channel 1 and channel 2).
DOBI An abbreviation for digital output port B, channel 1.
This refers to channel 1 of port B.
An abbreviation for digital output port B, channel 2.
DOB2
This refers to channel 2 of port B.
DOC An abbreviation for digital output port C.
This refers to the port C redundant outputs (channel 1 and channel 2).
DOCI An abbreviation for digital output port C, channel 1.
This refers to channel 1 of port C.
DOC2 An abbreviation for digital output port C, channel 2.
This refers to channel 2 of port C.
DOD An abbreviation for digital output port D.
This refers to the port D redundant outputs (channel 1 and channel 2).
DODI An abbreviation for digital output port D, channel 1.
This refers to channel 1 of port D.
An abbreviation for digital output port D, channel 2.
DOD2 .
This refers to channel 2 of port D.
DOE An abbreviation for digital output port E.
This refers to the port E redundant outputs (channel 1 and channel 2).
DOEI An abbreviation for digital output port E, channel 1.
This refers to channel 1 of port E.
An abbreviation for digital output port E, channel 2.
DOE2 .
This refers to channel 2 of port E.
DICOM An abbreviation for digital input common.
DOCOM An abbreviation for digital output common.
— An abbreviation for the Safety Request Input Signal.
This is the signal that starts the safety functions.
SDIS An abbreviation for the Safety Data Input Signal.
This is the signal that controls a running safety function.
EDM An abbreviation for External Device Monitor.
This is the signal that outputs the execution state of the safety functions.
An abbreviation for the SBC Output Signal.
SBCOS This is the output signal from the ASM-X in the SBC function that controls the power supply for the motor
brake.
An abbreviation for the SBC Input Signal.
SBCIS This is the input signal to the ASM-X in the SBC function that diagnoses the control section of the power
supply for the motor brake.
An abbreviation for the SSM Output Signal.
SSMOS This is the output signal from the ASM-X in the SSM function that provides notification of the limit viola-
tion state.
An abbreviation for the Safe CAM Output Signal.
SCAOS

This is the output signal from the ASM-X in the SCA function that provides notification of the limit viola-
tion state.

Continued on next page.
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Term Meaning

CoE An abbreviation for CAN application protocol over EtherCAT.

or An abbreviation for Ethernet over EtherCAT.
This protocol exchanges Ethernet data over EtherCAT segments.
The meaning depends on the type of safety function.
STO function HWBB (STO) state
SS1-r function HWBB (STO) state
SS1-t function HWBB (STO) state
SS2-r function Position is being monitored or HWBB (STO) state
SS2-t function Position is being monitored or HWBB (STO) state
SOS function Position is being monitored or HWBB (STO) state
SLS function Constant speed is being monitored or HWBB (STO) state
SLA function Acceleration is being monitored or HWBB (STO) state

safe state
SSR function Speed is being monitored or HWBB (STO) state

SSM function

Speed is being monitored

SBC function

SBCOS is ON (request to energize relay coil state)

SLP function

Position is being monitored or HWBB (STO) state

SLI function

Position is being monitored or HWBB (STO) state

SDI-p function

Operation direction is being monitored or HWBB (STO) state

SDI-n function

Operation direction is being monitored or HWBB (STO) state

SCA function

Position is being monitored

SHP function

Safe home position setting complete

The following abbreviations are used for the safety functions.

Abbrevi-

. Name Description Remarks
ation
This function shuts OFF the power to the servomotor by blocking the | Conforms to EN 61800-
STO Safe Torque OFF base drive signal in the SERVOPACK. 52
This function monitors servomotor deceleration. This function exe-
. cutes the STO function after the set time has elapsed. If the speed Conforms to EN 61800-
SS1-r Safe Stop 1 Ramp Monitored during deceleration exceeds the set value, it executes the STO func- |5-2
tion even within the set time.
SS1-t Safe Stop 1 Time Controlled This function executes the STO function after the set time has Conforms to EN 61800-
elapsed. 5-2
This function monitors servomotor deceleration. This function exe-
. cutes the SOS function after the set time has elapsed. If the speed Conforms to EN 61800-
§82-r Safe Stop 2 Ramp Monitored during deceleration exceeds the set value, it executes the STO func- |5-2
tion even within the set time.
SSt Safe Stop 2 Time Controlled This function executes the SOS function after the set time has Conforms to EN 61800-
elapsed. 5-2
This function monitors the position of the servomotor to ensure it is
SOS Safe Operating Stop within the setting range based on the position when SRIS was turned g_oznforms to EN 61800-
ON. If outside that range, it executes the STO function.
This function monitors the speed of the servomotor to ensure it does
SLS Safely-Limited Speed not exceed the specified upper limit value. If outside that range, it g]_(;nforms to EN 61800-
executes the STO function.
This function monitors the acceleration of the servomotor to ensure it Conforms to EN 61800-
SLA Safely-Limited Acceleration |is within the setting range. If outside that range, it executes the STO

function.

5-2

Continued on next page.
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Continued from previous page.

This function shuts OFF the power to the servomotor by blocking the | Conforms to EN 61800-
STO Safe Torque OFF base drive signal in the SERVOPACK. 52
This function monitors the speed of the servomotor to ensure it is
SSR Safe Speed Range within the range of the specified upper and lower limit values. If out- g;nforms to EN 61800-
side that range, it executes the STO function.
This function monitors the speed of the servomotor to ensure it is
. e . . . fi to EN 61800-
SSM Safe Speed Monitor within the specified range and outputs that state. Even if the speed is éj_(;n orms to 61800
outside that range, the function does not execute the STO function.
SBC Safe Brake Control This funptlon controls the power supply for the brake with the safe | Conforms to EN 61800-
output signals. 5-2
This function monitors the position of the servomotor from its safe
SLP *1 Safely-Limited Position home position to ensure it is within the setting range. If outside that gk;nforms to EN 61800-
range, it executes the STO function.
SLI *1 Safely-Limited Incremental This function monitors the position of the servomotor to ensure it is a | Conforms to EN 61800-
travel amount within the set range. 5-2
This function monitors the movement direction of the servomotor.
" Safe Direction, positive direc- | Only movement in the forward direction is prohibited. If the servo- | Conforms to EN 61800-
SDI-p */ . . . . . .
tion forbidden motor moves in the forward direction, this function executes the 5-2
STO function.
This function monitors the movement direction of the servomotor.
SDIn */ Safe Direction, negative direc- | Only movement in the reverse direction is prohibited. If the servomo- | Conforms to EN 61800-
tion forbidden tor moves in the reverse direction, this function executes the STO 5-2
function.
This function monitors the position of the servomotor from its safe
« home position to ensure it is within the setting range and outputs that | Conforms to EN 61800-
SCA *I Safe CAM . o . .
state. Even if the position is outside that range, the function does not |5-2
execute the STO function.
SHP */ Safe Home Position This .functlon sets the safe home position for the SLP and SCA This function is unique
functions. to Yaskawa.

*1 This function is available in ASM-X software version 0003 or later.

Notation Used in this Manual

(1)

Notation for Reverse Signals

The names of reverse signals (i.e., ones that are valid when low) are written with a forward slash (/) before the

signal abbreviation.

Notation Example

K is written as /BK.

Notation for Parameters

The notation depends on whether the parameter requires a numeric setting (parameter for numeric setting) or
requires the selection of a function (parameter for selecting functions).

(2)

(a) Parameters for Numeric Settings

Multiturm Limit [Speed] Pos | T |
PcOBA Setting Range Setting Unit Default Setting When Enabled
0 to 65535 lrev 65535 After restart

(1M (2 @) “4) ®)
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No. Description
(1) |This is the setting range for the parameter.
(2) |This is the setting unit (setting increment) that you can set for the parameter.
(3) |This is the parameter setting before shipment.
(4) |This is when any change made to the parameter will become effective.
The control methods for which the parameters apply are given.
: A parameter that can be used in speed control.
5) [ Pos 1N parameter that can be used in position control.
[ Trq 1N parameter that can be used in torque control. "Torque" is used even for linear servomotor parameters.
Grayed-out icons ( X . ) indicate parameters that cannot be used in the corresponding control method.

(b) Parameters for Selecting Functions

Rotation Direction Selection IRIH| When Enabled
0 . N
Pc050 n.O00OXO Use CCW as the forward direction.
After restart
1 Use CW as the forward direction. (Reverse Rotation Mode)
(1) (2) 3) (4)
No. Description

The notation “n.00o0” indicates a parameter for selecting functions. The digit shown as "X" is the content being explained in this

parameter.

Notation Example

(Pc050 notation example)

Digit Notation

Setting Notation

| Trq 1N parameter that can be used in torque control. "Torque" is used even for linear servomotor parameters.

Grayed-out icons ( X X ) indicate parameters that cannot be used in the corresponding control method.

n. 0000 Notation Meaning Notation Meaning
(1) —l—_, Pc050 = Signifies the first digit from Pc050 = Signifies that the first digit from
n.oooX the right for Pc050. n.ooo1 the right for Pc050 is “1”.
Pc050 = Signifies the second digit from || Pc050 = Signifies that the second digit from
n.0oXo the right for Pc050. n.oolo the right for Pc050 is “1”.
Pc050 = Signifies the third digit from Pc050 = Signifies that the third digit from
n.oXoo the right for Pc050. n.oloo the right for Pc050 is “1”.
Pc050 = Signifies the fourth digit from Pc050= Signifies that the fourth digit from
n.Xooo the right for Pc050. n.1ooo the right for Pc050 is “1”.
@ This column explains the selections for the function.
In the above example, the first line gives an explanation of when Pc050 = n.oo0o is set.
(3) |This is when any change made to the parameter will become effective.
The control methods for which the parameters apply are given.
: A parameter that can be used in speed control.
4 [ Pos 1N parameter that can be used in position control.
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.5 Engineering Tools Used in This Manual

This manual uses the interfaces of the SigmaWin+ for descriptions.
The interfaces and procedures contained in this manual are currently in development and may differ from the

actual specifications.
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Trademarks

* EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany.

* QR code is a trademark of Denso Wave Inc.
e 2-LINK is a trademark of the MECHATROLINK Members Association.

* Other product names and company names are the trademarks or registered trademarks of their respective com-
panies. “TM” and the ® mark do not appear with product or company names in this manual.
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.7 Visual Aids

The following aids are used to indicate certain types of information for easier reference.

“@ Indicates precautions or restrictions that must be observed.

Also indicates alarm displays and other precautions that will not result in machine damage.
Important

@ Indicates definitions of difficult terms or terms that have not been previously explained in this manual.

Term

Information Indicates supplemental information to deepen understanding or useful information.
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i.8  Safety Precautions

i.8.1  Safety Information

To prevent personal injury and equipment damage in advance, the following signal words are used to indicate
safety precautions in this document. The signal words are used to classify the hazards and the degree of damage
or injury that may occur if a product is used incorrectly. Information marked as shown below is important for
safety. Always read this information and heed the precautions that are provided.

A DANGER

This signal word identifies a hazard that will cause serious injury or death if you do not pre-
vent it.

/\ WARNING

This signal word identifies a hazard that can cause death or serious injuries if you do not
prevent it.

/\ CAUTION

This signal word identifies a hazard that can cause moderate injuries if you do not prevent
it.

This signal word identifies a property damage message that is not related to personal injury.

i.8.2 Safety Precautions That Must Always Be Observed

(1) General Precautions

A DANGER

Make sure to observe all information related to safety contained in this manual.
If you fail to observe these warnings, there is a risk of equipment damage or product failure. There is also a
risk of injury, fire, or electric shock that causes death or serious injury.

Yaskawa bears no responsibility to you or your customers for injuries and equipment damage that occur
from failing to observe the warnings and precautions listed in this manual.

Keep this manual in a safe, convenient place so that it can be referred to whenever neces-
sary. Make sure that it is delivered to the final user of the product.

Install and remove covers, cables, connectors, and optional devices when the power is
turned OFF.

There is a risk of equipment damage or product failure. There is also a risk of fire or electric shock that
causes death or serious injury. Additionally, there is a risk of death or serious injury due to unexpected
machine operation.
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/\ WARNING

Use a power supply with specifications (number of phases, voltage, frequency, and AC/DC
type) that are appropriate for the product. Always check the power supply specifications in
this manual.

If you do not use the product with the correct power supply specifications, there is a risk of thermal damage,
fire, or electric shock because of product overheating due to the application of high voltage or leakage cur-
rent, and these may cause death or serious injury.

Make sure to connect the ground terminals on the SERVOPACK and servomotor to ground
poles in the state shown below.

* SERVOPACK with 200-VAC power supply input: 100 Q max.

» SERVOPACK with 400-VAC power supply input: 10 Q max.

There is a risk of product failure. A fire or electric shock may also occur resulting in death or serious injury.
A SERVOPACK with 400-VAC power supply input can be used only in a power system with

grounded neutral. Make sure to connect the SERVOPACK to a power supply with grounded
neutral.

If the SERVOPACK is connected to a power supply without a grounded neutral, there is a risk of electric
shock and product failure. A fire or electric shock may also occur resulting in death or serious injury.

Do not modify or alter the product in any manner that is not described in this manual.

If you modify or alter the product, there is a risk of fire or electric shock that causes death or serious injury.

Repairs for product damage caused by modifying or altering the product in a manner not described in this
manual are outside the scope of the Yaskawa warranty. Yaskawa bears no responsibility for product altera-
tions performed by you or your customers.

For a 24-VDC power supply, use a power supply device with double insulation or reinforced
insulation.

There is a risk of injury, fire, or electric shock that causes death or serious injury when a short circuit or
ground fault occurs due to insulation deterioration in the device.

Do not damage, pull on, apply excessive force to, place heavy objects on, or pinch cables.
There is a risk of fire or electric shock due to cable failure or damage that causes death or serious injury.
The person who designs the system that uses the safety function and the person who is

responsible for its maintenance must have a complete knowledge of the related safety
standards and a complete understanding of the instructions in this document.

If the safety design of the system is insufficient, there is a risk of equipment damage. There is also a risk of
death or serious injury due to unexpected machine operation.

Do not place the product in locations where it is subject to water, corrosive gases, flamma-
ble gases, potentially explosive atmospheres, or near flammable materials.

There is a risk of product failure. A fire or electric shock may also occur resulting in death or serious injury.
Install external emergency stop circuits that can turn OFF the power and stop operation
immediately in case an error occurs.

There is a risk of equipment damage and death or serious injury due to unexpected machine operation.

Always use a servomotor and SERVOPACK in one of the specified combinations.

There is a risk of product failure. There is also a risk of fire that causes death or serious injury. Additionally,
there is a risk of death or serious injury due to unexpected machine operation.

Do not touch a SERVOPACK or servomotor with wet hands.

There is a risk of product failure if the SERVOPACK and servomotor get wet. A fire or electric shock may
also occur resulting in death or serious injury.
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/\ CAUTION

The SERVOPACK heat sinks, regenerative resistors, external dynamic brake resistors, ser-
vomotors, and other components can be very hot while power is ON or soon after the power
is turned OFF. Implement safety measures, such as installing covers, so that hands and
parts such as cables do not come into contact with hot components.

There is a risk of burns from touching hot components.

NOTICE

Do not attempt to use a SERVOPACK or servomotor that is damaged or that has missing
parts.

There is a risk that the product may not function correctly.
In environments with unstable power supply, install the necessary protective devices (such

as AC reactors) to ensure that the input power is supplied within the specified voltage
range.

There is a risk of product failure.
Minimize the effects of electromagnetic interference by connecting a device, such as a
noise filter.

There is a risk of equipment or product malfunction.

(2) Storage Precautions

/\ WARNING

Do not place an excessive load on the product. Follow the labels on the shipping box
regarding product loading.

There is a risk of the product falling and causing product damage or failure. There is also a risk of death or
serious injury.

Do not install or store the product in any of the following locations.

* Locations that are subject to direct sunlight

* Locations that are subject to surrounding air temperatures that exceed product
specifications

¢ Locations that are subject to relative humidities that exceed product specifications

* Locations that are subject to condensation as the result of extreme changes in
temperature

* Locations that are subject to corrosive or flammable gases

¢ Locations that are near flammable materials

* Locations that are subject to dust, salts, or iron powder

* Locations that are subject to water, oil, or chemicals

¢ Locations that are subject to vibration or shock that exceeds product specifications

* Locations that are subject to radiation

If you store or install the product in any of the above locations, there is a risk of product failure. A fire or
electric shock may also occur resulting in death or serious injury.
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(3) Transportation Precautions

/\ WARNING

Transport the product in a way that is suitable to the mass of the product.

There is a risk of the product falling and causing product damage or failure. There is also a risk of death or
serious injury.

Do not use the lifting hardware on a SERVOPACK or servomotor to move the entire
machine.

There is a risk of the product falling due to improper use of lifting hardware and causing product and equip-
ment damage or failure. There is also a risk of death or serious injury.

Do not place an excessive load on the product. Follow the labels on the shipping box
regarding product loading.

There is a risk of the product falling and causing product damage or failure. There is also a risk of death or
serious injury.

Do not overtighten the lifting hardware on the SERVOPACK and servomotor.

If you use a tool to overtighten the lifting hardware, the product may be damaged. The product may also be
damaged and fall causing death or serious injury.

/\ CAUTION

When you handle a SERVOPACK or servomotor, be careful of sharp edges, such as the
corners.

There is a risk of injury.
When you move the SERVOPACK, hold the main body directly and not the front cover or
connectors.

If you move the SERVOPACK by holding the front cover or connectors, those parts may break off and
cause product damage, product failure, or injury.

NOTICE

A SERVOPACK or servomotor is a precision device. Do not drop it or subject it to impact or
excessive force.

There is a risk of product damage or failure.

Avoid applying mechanical shock or impact to connectors.
There is a risk of product damage or failure.

If disinfectants or insecticides must be used to treat packing materials such as wooden
frames, plywood, or pallets, use a method other than fumigation.

For example, use heat sterilization (core temperature of 56°C or higher for 30 minutes or
longer).

Treat the packing materials before the product is packaged instead of using a method that
treats the entire packaged product.

If the electronic products, which include stand-alone products and products installed in machines, are packed
with fumigated wooden materials, the electrical components may be greatly damaged by the gases or fumes
resulting from the fumigation process. In particular, disinfectants containing halogen, which includes chlor-
ine, fluorine, bromine, or iodine, can contribute to product failure by corroding the insides of capacitors.
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(4)

Installation Precautions

/\ WARNING

Install the SERVOPACK and the servomotor using mounting that can support their mass.
Check the masses of the SERVOPACK and the servomotor in the respective instruction
manuals, and install the SERVOPACK and the servomotor by following the chapters related
to installation in the respective product manuals.

In case of improper installation, there is a risk of the SERVOPACK and servomotor falling and causing dam-
age or failure to equipment and the product. There is also a risk of death or serious injury.

Install SERVOPACKSs, servomotors, regenerative resistors, and external dynamic brake
resistors on nonflammable materials.

Installation directly onto or near flammable materials may result in fire that causes death or serious injury.

Provide the specified clearances between the SERVOPACK and the control panel and other
devices. Refer to "Mounting Interval” in this manual for the specified clearances.

There is a risk of product failure if the SERVOPACK temperature and the temperature around the SERVO-
PACK locally exceed the surrounding air temperature range. There is also a risk of fire that causes death or
serious injury.

Install the SERVOPACK in the specified orientation.

There is a risk of product failure if the SERVOPACK temperature and the temperature around the SERVO-
PACK locally exceed the surrounding air temperature range. There is also a risk of fire that causes death or
serious injury.

Do not allow any foreign matter to enter the SERVOPACK or servomotor.

There is a risk of product failure. There is also a risk of fire that causes death or serious injury.

Do not install or store the product in any of the following locations.

* Locations that are subject to direct sunlight

* Locations that are subject to surrounding air temperatures that exceed product
specifications

¢ Locations that are subject to relative humidities that exceed product specifications

* Locations that are subject to condensation as the result of extreme changes in
temperature

¢ Locations that are subject to corrosive or flammable gases

* Locations that are near flammable materials

* Locations that are subject to dust, salts, or iron powder

* Locations that are subject to water, oil, or chemicals

* Locations that are subject to vibration or shock that exceeds product specifications

* Locations that are subject to radiation

If you store or install the product in any of the above locations, there is a risk of product failure. A fire or
electric shock may also occur resulting in death or serious injury.

/\ CAUTION

Do not step on or place a heavy object on the product.
There is a risk of product damage or failure because the product cannot withstand the load.

Use the product in an environment that is appropriate for the product specifications.

There is a risk of product damage or failure if you use the product in an environment that exceeds the prod-
uct specifications.

A SERVOPACK or servomotor is a precision device. Do not drop it or subject it to impact or
excessive force.

There is a risk of product damage or failure.

NOTICE
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Always install a SERVOPACK in a control panel.

Do not allow any foreign matter to enter a SERVOPACK or a servomotor with a cooling fan
and do not cover the outlet from the servomotor’s cooling fan.

There is a risk of product failure.

(5) Wiring Precautions

A DANGER

Do not change any wiring while power is being supplied.

There is a risk of equipment damage or product failure. There is also a risk of fire or electric shock that
causes death or serious injury. Additionally, there is a risk of death or serious injury due to unexpected
machine operation.

Wait for at least 20 minutes (or 100 minutes when using DC power supply input) after turning
OFF the power and then make sure that the CHARGE indicator is not lit before starting wir-
ing or inspection work. Do not touch the main circuit terminals while the CHARGE indicator
is lit because high voltage may still remain in the SERVOPACK even after turning OFF the
power.

There is a risk of electric shock that causes death or serious injury.

/\ WARNING

Wiring and inspections must be performed only by qualified engineers.

If work is performed by a worker who is not a qualified engineer, there is a risk of fire or electric shock that
causes death or serious injury.

Check all wiring and power supplies carefully.

Incorrect wiring or incorrect voltage application to the output circuits may cause short-circuit failures. If this
failure occurs, there is a risk of fire that causes death or serious injury. There is also a risk of equipment and
product damage because the holding brake may fail to operate properly.

Always use the specified terminals to connect the SERVOPACK and peripheral devices. For
the power supply in particular, confirm that the connections are made to the terminals
shown below.

200-V power supply input SERVOPACK:
e AC power supply: L1,L2, L3, L1C, L2C terminals on the SERVOPACK
* DC power supply: B1/®, ©2, L1C, L2C terminals on the SERVOPACK

400-V power supply input SERVOPACK:
* AC power supply: L1, L2, L3 terminals on the SERVOPACK
* DC power supply: B1/®, ©2 terminals on the SERVOPACK
* 24-VDC control power supply: 24-V and 0-V terminals (same whether the main circuit
power supply wiring is an AC power supply or a DC power supply)

Refer to "Terminal Symbols and Terminal Names" in the product manual for your SERVO-
PACK for details on terminals.

If you ignore these precautions, there is a risk of equipment failure or product failure due to fire. There is
also a risk of fire that causes death or serious injury.

If you use a SERVOPACK with the dynamic brake hardware option, connect an external
dynamic brake resistor that is suitable for the machine and equipment specifications to the
specified terminals.

There is a risk of equipment damage due to unintended machine operation during an emergency stop. There
is also a risk of injury or fire that causes death or serious injury.
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/\ WARNING

Observe the precautions and instructions for wiring and trial operation precisely as
described in "Wiring" and "Holding Brake" in the product manual for your SERVOPACK.

If a mistake is made in wiring or trial operation, there is a risk of product failure due to incorrect wiring or
incorrect voltage application in the brake circuit. A fire or electric shock may also occur resulting in death or
serious injury. Additionally, there is a risk of death or serious injury due to unexpected machine operation.

Check the wiring to be sure it has been performed correctly. Connectors and pin layouts
may vary depending on the model. Always confirm the pin layout examples in the chapter
related to pin layouts in the product manual for your model.

If the wiring is not performed correctly, there is a risk of product failure. There is also a risk of fire or electric
shock that causes death or serious injury. Additionally, there is a risk of death or serious injury due to unex-
pected machine operation.

Connect wires to main circuit terminals and motor connection terminals securely with the
specified methods and tightening torque. Refer to "SERVOPACK Main Circuit Wires" in the
peripheral selection manual for your SERVOPACK for the specified methods and tightening
torque.

Insufficient tightening may cause wires and terminal blocks to generate heat due to poor contact, possibly
resulting in product failure. There is also a risk of fire that causes death or serious injury.

Make sure the cables do not exceed the following lengths:
*» SERVOPACK /O signal cable: 3 m max.
* ASM-X /O signal cable: 5 m max.
* Servomotor main circuit cable: 50 m max.
* Encoder cable: 50 m max.
¢ Control power supply cable for 400-V power supply input SERVOPACK (+24 V and 0 V):
10 m max.

If a cable is longer than the specified length, there is a risk of equipment damage due to product malfunction
that causes death or serious injury. There is also a risk of electric shock due to a short circuit or ground fault
that causes death or serious injury.

Observe the following precautions when wiring the SERVOPACK’s main circuit terminals.

* Turn ON the power to the SERVOPACK only after all wiring, including the main circuit
terminals, has been completed.

¢ [f a connector is used for the main circuit terminals, remove the main circuit connector
from the SERVOPACK before you wire it.

* Insert only one wire per insertion hole in the main circuit terminals.

¢ When you insert a wire, make sure that the conductor wire (e.g., whiskers) does not
come into contact with adjacent wires and cause a short-circuit.

If the SERVOPACK power is turned ON with incorrect wiring, there is a risk of fire due to electric shock or
product failure that causes death or serious injury.

Install molded-case circuit breakers and other safety measures to provide protection
against short circuits in external wiring.

There is a risk of fire or electric shock due to product failure that causes death or serious injury.

Install a battery at either the host controller or on the encoder cable.

If you install batteries both at the host controller and on the encoder cable at the same time, you will create a
loop circuit between the batteries, and this may result in a fire from product failure or damage that causes
death or serious injury.

When connecting a battery, connect the polarity correctly.

There is a risk of encoder failure if the battery ruptures and a risk of fire that causes death or serious injury.
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/\ CAUTION

Use shielded twisted-pair cables or shielded multi-core twisted-pair cables for I/O signal
cables and encoder cables.

There is a risk of injury from product malfunction.

NOTICE

Use the cables specified by Yaskawa. If you use any other cables, confirm the rated current
and application environment of your model and use the wiring materials specified by Yas-
kawa or equivalent materials. Refer to the peripheral selection manual for your SERVOPACK
for Yaskawa-specified cables and wiring materials.

Securely tighten connector screws and lock mechanisms.

Insufficient tightening may result in connectors falling off during operation.

Pay careful attention to the following points when wiring power lines (e.g., the main circuit
cable) and signal lines (e.g., the 1/0 signal cables or encoder cables).

* Do not bundle power lines and signal lines together or run them through the same duct.
* Do not route power lines and signal lines in parallel. Separate them as much as possible
by using different routing paths or other suitable measures.

There is a risk that the product may not function correctly due to the effects of noise on signal lines.

(6) Operation Precautions

/\ WARNING

Before starting operation with a machine connected, configure the settings of the switches
and parameters to match the machine. Always check the settings of the switches and
parameters in this manual.

If operation is performed without configuring the settings, there is a risk of equipment damage and death or
serious injury due to unexpected machine operation.

Do not significantly change the settings of the parameters.

There is a risk of equipment damage and death or serious injury due to unexpected machine operation.
Install safety equipment (e.g., limit switches or stoppers) in an appropriate manner at the
ends of the moving parts of the machine to prevent unexpected accidents.

If safety equipment is not installed in an appropriate manner, there is a risk of equipment damage and death
or serious injury due to unexpected machine operation.

For trial operation, securely mount the servomotor and disconnect it from the machine.
There is a risk of equipment damage and death or serious injury due to unexpected machine operation.
Forced stops for overtravel is disabled when the Jog, Origin Search, or Easy FFT utility func-
tion is executed. Ensure that appropriate safety measures are in place around moving parts.
There is a risk of equipment damage and death or serious injury due to unexpected machine operation.
When an alarm occurs, the servomotor will coast to a stop or stop with the dynamic brake
according to the SERVOPACK option and settings. The coasting distance will change with
the moment of inertia of the load and the external dynamic brake resistance. Check the

coasting distance during trial operation and implement suitable safety measures on the
machine.

Refer to the product manual for your SERVOPACK for the specifications of SERVOPACK
options.

There is a risk of equipment damage and death or serious injury due to unexpected machine operation.
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/\ WARNING

Do not enter the machine’s range of motion during operation.

There is a risk of death or serious injury from entrapment or the machine making contact with your body
due to unexpected equipment or system operation.

Do not touch the moving parts of the servomotor or machine during operation.

There is a risk of death or serious injury from entrapment or the machine making contact with your body
due to unexpected equipment or system operation.

Perform the correct operation with the servomotor connected to the machine.

There is a risk of equipment damage or product damage. There is also a risk of fire that causes death or seri-
ous injury.

Design the system to ensure safety even when problems, such as broken signal lines,
occur. For example, the SERVOPACK's P-OT (Forward Drive Prohibit Input) and N-OT
(Reverse Drive Prohibit Input) signals are set in the default settings to operate on the safe
side if a signal line breaks. Do not change the polarity of this type of signal. Refer to "Over-
travel Function and Settings" in the product manual for your SERVOPACK for the P-OT and
N-OT signals.

If there is poor contact or a cable break occurs when safety is neglected or the signal polarities are changed,
there is a risk of equipment damage because the SERVOPACK will not stop when the P-OT and N-OT sig-
nals are input. There is also a risk of death or serious injury due to unexpected machine operation.

When overtravel occurs, the power to the motor is turned OFF and the brake is released. If
you use the servomotor to drive a vertical load, set the servomotor to enter a zero-clamped
state after the servomotor stops. Also, install safety devices (such as an external brake or

counterweight) to prevent the moving parts of the machine from falling.

There is a risk of equipment damage and death or serious injury due to the moving parts of the machine
falling.

Use the dynamic brake only for emergency stop applications.

If used for any other applications, there is a risk of rapid deterioration of internal components in the SERVO-
PACK as well as equipment or product damage. There is also a risk of fire that causes death or serious
injury.

In the following situations, use the SigmaWin+ to back up the settings of the SERVOPACK
parameters, and then apply the backed up parameter settings after the SERVOPACK is
replaced.

* Before replacement or shipment when shipping a SERVOPACK to Yaskawa for SERVO-

PACK or part replacement

* After you complete tuning and trial operation of the machine and facilities
Refer to the SigmaWin+ Operation Manual for saving parameter settings to a file and apply-
ing saved parameter settings.

If you fail to perform these operations, the SERVOPACK may not operate normally after replacement or
after trial operation, and there is a risk of equipment damage. There is also a risk of death or serious injury
due to unexpected machine operation.
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NOTICE

Always turn OFF the servo before you turn OFF the power. If you turn OFF the main circuit
power or control power during operation before you turn OFF the servo, the servomotor
stopping method will be executed as follows regardless of the stopping method set in the
parameter.
¢ If you turn OFF the main circuit power during operation without turning OFF the servo,
the servomotor will stop abruptly with the dynamic brake.
¢ If you turn OFF the control power without turning OFF the servo, the stopping method
that is used by the servomotor depends on the model of the SERVOPACK. For details,
refer to the manual for your SERVOPACK.
* If you use a SERVOPACK with the dynamic brake hardware option, the servomotor stop-
ping methods will be different from the stopping methods used without the option or
with other hardware options. For details, refer to the manual for your SERVOPACK.

Depending on the usage conditions of the servomotor, there is a risk of equipment damage.

When you adjust the gain during system commissioning, use a measuring instrument to
monitor the torque waveform and speed waveform and confirm that there is no vibration.

If a high gain causes vibration, the servomotor will be damaged quickly.

Do not frequently turn the power ON and OFF. After you have started actual operation, allow

at least one hour between turning the power ON and OFF (for reference only). Do not use the
product in applications that require the power to be turned ON and OFF frequently.

Frequently turning the power ON and OFF may rapidly deteriorate internal components in the SERVOPACK
or cause the product to fail.

An alarm or warning may occur if communications are performed with the host controller
while the SigmaWin+ or digital operator is operating.

If an alarm or warning occurs, it may interrupt the current process and stop the system.

(7) Maintenance and Inspection Precautions

A DANGER

Do not change any wiring while power is being supplied.

There is a risk of equipment damage or product failure. There is also a risk of fire or electric shock that
causes death or serious injury. Additionally, there is a risk of death or serious injury due to unexpected
machine operation.

Wait for at least 20 minutes (or 100 minutes when using DC power supply input) after turning
OFF the power and then make sure that the CHARGE indicator is not lit before starting wir-
ing or inspection work. Do not touch the main circuit terminals while the CHARGE indicator
is lit because high voltage may still remain in the SERVOPACK even after turning OFF the
power.

There is a risk of electric shock that causes death or serious injury.
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/\ WARNING

Wiring and inspections must be performed only by qualified engineers.

If work is performed by a worker who is not a qualified engineer, there is a risk of fire or electric shock that
causes death or serious injury.

When shipping a SERVOPACK to Yaskawa for SERVOPACK or part replacement, use the
SigmaWin+ to back up the settings of the SERVOPACK parameters. Apply the backed up
parameter settings before using the replaced SERVOPACK. Refer to the SigmaWin+ Opera-
tion Manual for saving parameter settings to a file and applying saved parameter settings.

The parameters of any SERVOPACKSs that are sent to Yaskawa for part replacement are reset to the factory
settings before they are returned to you. If you fail to perform these operations, there is a risk of equipment
damage and death or serious injury due to unexpected machine operation.

NOTICE

Discharge all static electricity from your body before you operate any of the buttons or
switches inside the front cover of the SERVOPACK.

There is a risk of equipment damage or product failure.

(8) Troubleshooting Precautions

A DANGER

If the safety device (molded-case circuit breaker or fuse) installed in the power line operates,
repair or replace the SERVOPACK, check the wiring, and remove the factor that caused the
safety device to operate. After you confirm that the factor was removed, supply power to the
SERVOPACK.

There is a risk of equipment damage or product failure. There is also a risk of fire or electric shock that
causes death or serious injury. Additionally, there is a risk of death or serious injury due to unexpected
machine operation.

/\ WARNING

The product may suddenly start to operate when the power supply is recovered after a
momentary power interruption. Design the machine to ensure human safety when operation
restarts.

There is a risk of equipment damage and death or serious injury due to unexpected machine operation.

When an alarm occurs, remove the cause of the alarm and ensure safety. Then reset the
alarm or turn the power OFF and ON again to restart operation.

There is a risk of equipment damage or product failure. There is also a risk of injury, fire, or electric shock
that causes death or serious injury.

If the Servo ON signal is input to the SERVOPACK and an alarm is reset, the servomotor
may suddenly restart operation. Make sure to confirm that the servo is OFF and ensure
safety before you reset an alarm.

There is a risk of equipment damage and death or serious injury due to unexpected machine operation.
Always insert a magnetic contactor in the line between the main circuit power supply and

the main circuit terminals on the SERVOPACK so that the power can be turned OFF at the
main circuit power supply.

There is a risk of fire due to internal component failure in the SERVOPACK that causes death or serious
injury.
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/\ WARNING

If an alarm occurs, turn OFF the main circuit power supply.

There is a risk of fire and death or serious injury due to a regenerative resistor overheating as the result of
regenerative transistor failure.

Install a ground fault detector against overloads and short-circuiting or install a molded-
case circuit breaker combined with a ground fault detector.

If a ground fault occurs, there is a risk of injury, fire, or electric shock due to SERVOPACK failure that
causes death or serious injury.

The holding brake alone on a servomotor will not ensure safety if there is the possibility that
an external force (including gravity) may move the current position and create a hazardous
situation when power is interrupted or an error occurs. To ensure safety, make sure to install
an external braking mechanism.

There is a risk of equipment damage and death or serious injury due to unexpected machine operation.

(9) Disposal Precautions

* Correctly discard the product as stipulated by regional, local, and municipal laws and regulations. Be sure to include these contents in all
labelling and warning notifications on the final product as necessary.

hid

(10) General Precautions

* Figures provided in this manual are typical examples or conceptual representations. There may be differences between them and actual
wiring, circuits, and products.

* The products shown in illustrations in this manual are sometimes shown with their covers or protective guards removed to illustrate
detail. Always replace all covers and protective guards before you use the product.

* If you need a new copy of this manual because it has been lost or damaged, contact your nearest Yaskawa representative or one of the
offices listed on the back of this manual.

» This manual is subject to change without notice for product improvements, specifications changes, and improvements to the manual
itself. We will update the manual number of the manual and issue revisions when changes are made.

* Any and all quality guarantees provided by Yaskawa are null and void if the customer modifies the product in any way. Yaskawa dis-
avows any responsibility for damages or losses that are caused by modified products.
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©

Warranty

1.9.1

Details of Warranty

(1)

(2)

Warranty Period

The warranty period for a product that was purchased (hereinafter called the “delivered product”) is one year
from the time of delivery to the location specified by the customer or 18 months from the time of shipment from
the Yaskawa factory, whichever is sooner.

Warranty Scope

Yaskawa shall replace or repair a defective product free of charge if a defect attributable to Yaskawa occurs dur-
ing the above warranty period. This warranty does not cover defects caused by the delivered product reaching
the end of its service life and replacement of parts that require replacement or that have a limited service life.

This warranty does not cover failures that result from any of the following causes.

Improper handling, abuse, or use in unsuitable conditions or in environments not described in product catalogs
or manuals, or in any separately agreed-upon specifications

Causes not attributable to the delivered product itself
Modifications or repairs not performed by Yaskawa
Use of the delivered product in a manner in which it was not originally intended

Causes that were not foreseeable with the scientific and technological understanding at the time of shipment
from Yaskawa

Events for which Yaskawa is not responsible, such as natural or human-made disasters

Limitations of Liability

Yaskawa shall in no event be responsible for any damage or loss of opportunity to the customer that arises due
to failure of the delivered product.

Yaskawa shall not be responsible for any programs (including parameter settings) or the results of program
execution of the programs provided by the user or by a third party for use with programmable Yaskawa
products.

The information described in product catalogs or manuals is provided for the purpose of the customer purchas-
ing the appropriate product for the intended application. The use thereof does not guarantee that there are no
infringements of intellectual property rights or other proprietary rights of Yaskawa or third parties, nor does it
construe a license.

Yaskawa shall not be responsible for any damage arising from infringements of intellectual property rights or
other proprietary rights of third parties as a result of using the information described in catalogs or manuals.

1.9.3

Suitability for Use

It is the customer’s responsibility to confirm conformity with any standards, codes, or regulations that apply if
the Yaskawa product is used in combination with any other products.

The customer must confirm that the Yaskawa product is suitable for the systems, machines, and equipment
used by the customer.

Consult with Yaskawa to determine whether use in the following applications is acceptable. If use in the appli-
cation is acceptable, use the product with extra allowance in ratings and specifications, and provide safety
measures to minimize hazards in the event of failure.

— Outdoor use, use involving potential chemical contamination or electrical interference, or use in conditions
or environments not described in product catalogs or manuals
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— Nuclear energy control systems, combustion systems, railroad systems, aviation systems, vehicle systems,
medical equipment, amusement machines, and installations subject to separate industry or government
regulations

— Systems, machines, and equipment that may present a risk to life or property

— Systems that require a high degree of reliability, such as systems that supply gas, water, or electricity, or sys-
tems that operate continuously 24 hours a day

— Other systems that require a similar high degree of safety

Never use the product for an application involving serious risk to life or property without first ensuring that the
system is designed to secure the required level of safety with risk warnings and redundancy, and that the Yas-
kawa product is properly rated and installed.

The circuit examples and other application examples described in product catalogs and manuals are for refer-
ence. Check the functionality and safety of the actual devices and equipment to be used before using the
product.

Read and understand all use prohibitions and precautions, and operate the Yaskawa product correctly to pre-
vent accidental harm to third parties.

i.9.4 Specifications Change

The names, specifications, appearance, and accessories of products in product catalogs and manuals may be
changed at any time based on improvements and other reasons. The next editions of the revised catalogs or man-
uals will be published with updated code numbers. Consult with your Yaskawa representative to confirm the
actual specifications before purchasing a product.
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i.10 Compliance with UL Standards, EU Directives, and Other Safety Standards

Compliance with UL Standards, EU Directives, and

Other Safety Standards

Certification marks for the standards for which the product has been certified by certification bodies are shown

on nameplate. Products that do not have the marks are not certified for the standards.

Refer to the servomotor manual for compliant standards of servomotors.

1.10.1

North American Safety Standards (UL)

[a]
w
[T
-
oz
w
v

North American Safety Standards (UL

Product Model File No.)
UL 61800-5-1 (E147823)
SERVOPACK SGDXS
CSA C22.2 No.274
Note:

The applicable standards for when the ASM-X is mounted to a SERVOPACK with analog voltage/pulse train references, MECHATRO-
LINK-4/IIT communications references, or EtherCAT communications references.

i.10.2 EU Directives

C€

Product Model EU Directives Harmonized Standards

EN ISO 13849-1 (PL e (Category

Machinery Directive 3)

2006/42/EC EN 62061 (Maximum SIL3)
EN 61800-5-2 (SIL 3)
EN 55011 (group 1, class A)

EMC Directive EN 61000-6-2

2014/30/EU EN 61000-6-4

SERVOPACK SGDXS EN 61800-3 (Category C2, Sec-

ond environment)

Low Voltage Directive
2014/35/EU

EN 61800-5-1

RoHS Directive
2011/65/EU

EN IEC 63000

WEEE Directive
2012/19/EU

Note:

* We declared the CE Marking based on the harmonized standards in the above table. These products complied with the corresponding IEC

standards. Refer to the declaration of conformity for details.

* These products are for industrial use. In home environments, these products may cause electromagnetic interference and additional noise
reduction measures may be necessary.

* The applicable standards for when the ASM-X is mounted to a SERVOPACK with analog voltage/pulse train references, MECHATRO-
LINK-4/II communications references, or EtherCAT communications references.
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i.10 Compliance with UL Standards, EU Directives, and Other Safety Standards

i.10.3 Safety Standards

Product Model Standards

EN ISO 13849-1
EN IEC 62061
EN 61800-5-2
EN 61000-6-7
EN 61326-3-1
EN 61508 series

SERVOPACK SGDXS

Note:

* These products complied with the corresponding IEC standards. Refer to the declaration of conformity for details.

* The applicable standards for when the ASM-X is mounted to a SERVOPACK with analog voltage/pulse train references, MECHATRO-
LINK-4/IIT communications references, or EtherCAT communications references.

 Safety Parameters

Item Standards Performance Level
IEC 61508 SIL3 *I
Safety Integrity Level
1IEC 62061 Maximum SIL3 */
Mission Time IEC 61508 20 years

PFH = 29.47 x 10 [1/h] (29.47% of SIL3) *2
PFH =29.35 x 10 [1/h] (29.35% of SIL3) *3

IEC 61508
Probability of Dangerous Failure per Hour LEC 62061 PFH = 6.23 x 10-8 [1/h] (6.23% of SIL2) *4
PFH = 8.38 x 10-8 [1/h] (8.38% of SIL2) *5
PFH = 8.67 x 10-8 [1/h] (8.67% of SIL2) *6
Performance Level EN ISO 13849-1 PL e (Category 3) *I
Mean Time to Dangerous Failure of Each EN ISO 13849-1 MTTFd: High
Channel
Average Diagnostic Coverage EN ISO 13849-1 DCavg: Medium
Stop Category IEC 60204-1 Stop category 0/1/2
. STO, SS1-r, SS1-t, SS2-1, SS2-t, SOS, SLS, SLA,
Safety Function IEC 61800-5-2 SSR, SSM, SBC, SLP, SLI, SDI-p, SDI-n, SCA
Hardware Fault Tolerance IEC 61508 HFT =1
Subsystem IEC 61508 B

*1 The performance level depends on the servomotor that is used with the SERVOPACK. Refer to the following section for details.
5 1.6.2 Servomotor Combinations on page 56

*2 SGDXS-OSAO01A + 2-XS SERVOPACK + servomotor (batteryless encoder with functional safety)

*3 SGDXS-OSAO01A + 2-XS SERVOPACK + servomotor (encoder with functional safety and battery)

*4 SGDXS-OSAO01A + 2-XS SERVOPACK + servomotor (batteryless encoder)

*5 SGDXS-OSAO01A + 2-XS SERVOPACK + servomotor (encoder with battery)

*6 SGDXS-OSA01A + 2-XS SERVOPACK + servomotor (compact batteryless encoder)

Note:

Mission time is a parameter used in the statistic calculation required by functional safety standards. Mission time is not related to the war-
ranty period.
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1.6

1.7

This chapter provides information on SERVOPACK models and servomotor combinations that allow
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1.1 Introduction to the ASM-X

1.1

48

Introduction to the ASM-X

The ASM-X is a safety option module for Z-X-series SERVOPACKSs that is equipped with safety functions to

monitor the position, speed, and acceleration of a servomotor. Its key features are listed below.

* A maximum of 10 */ safety functions can be executed at the same time, which allows executing different types
of safety functions at the same time, and switching the monitoring threshold between safety functions of the

same type.
*1 Eleven safety functions can be executed when the HWBB in the SERVOPACK is used at the same time.

* There are safe output signals that can control the power supply for the brake in the servomotor when combined
with safety relays.



1.2 Checking the Product at Delivery

1.2

Checking the Product at Delivery

This product is packed with the components listed below. Check the product when it is delivered.

* ASM-X
* /O connector
* Nameplate

Refer to the included ASM-X Installation Guide for mounting the ASM-X on a SERVOPACK.

Important

“@ The option case kit is not included as an accessory. Purchase the option case kit separately.

1.2.1

AEAEAT\X
EOREAK)

A (¥ X (X (¥

No. Name Description
1 CPU board -
2 1/0 board -
3 Joint screw for boards M3x20 mm, 1 screw
4 Spacer (long) White, 5 mm
5 Spacer (short) Gray, 3 mm
6 Mounting plate set screw M3x16 mm, 1 screw
7 Mounting plate set screw M3x16 mm, | screw
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1.2 Checking the Product at Delivery

1.2.2 Option Case Kit

Name: Option case kit
Model: SGDXS-OZAO1A

o | I—
© = 4
= ]
Mounting screws
for plate (2) —
© SO
©
©  E—
©
© [ 1
L0 J
Mounting plate Module cover

1.2.3 1/0 Connector

Name: Plug
Model: 15SEDGKNHG-3.5-28P-14-00A(H)
Manufacturer: NINGBO DEGSON ELECTRICAL CO., LTD.
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1.3 Interpreting the Nameplate

1.3

Interpreting the Nameplate

The following basic information is provided on the nameplate.

SERVOPACK OPTION MODULE 20 |-— Degree of protection
Module model — | MODEL SGDXS-OSA™A

Order number — | "0/N 12345678901234567890
Serial number—-| SN 123456789012345

-— Certification/standard mark

YASKAWA ELECTRIC CORPORATION
2-1 Kurosakishiroishi Yahatanishi-ku,
Kitakyushu 806-0004 Japan

Made in Japan
[
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1.4 Part Names

1.4 Part Names

With Front Cover Open

S

+osess

od e o
acs-oer00w

@—

(3) (on side of ————|f=e
Main circuit SERVOPACK)
terminals ] @) B

o L)
!WI! o -

S/N 123456789012345

I

(21)

§ W (s
§9o? E=qllE ) (18) 1IIII
9 5 oo
50 ®) Honl |k
ol A9 [|eo i (12) (19)f
3 |0 @n -
y° L len T
SN OQ (6) @O
Q (20)
NS ©o
&0 o (13)
&0 @
NG <::, i
R of ——14)
DN e ] 15
v
20 e (19)
@n
Motor e &0 (16)
terminals < g
A 0 gl [ (7) 8)——xD) B
W
§ = O SGGXS-0SA01A
(Saa 1 a
p || (26)
|SERVOPACK G
4 22) B
i ( e @n)
1
P (23)
[o]¢] (24)
[e]@)
1D1/LD2 (27)
I
[I—
— “"‘\\\\\___’,,
-
Symbol Name Description Reference
(1) Front cover - —
2) Nameplate Indicates the SERVOPACK model and ratings. -
3) Input voltage - _
4 Model The model of the SERVOPACK. -
Lits while the main circuit power is being supplied.
Note:
Even if you turn OFF the main circuit power supply,

) CHARGE this indicator will be lit as long as the internal capaci- |~
tor remains charged. Do not touch the main circuit or
motor terminals while this indicator is lit. There is a
risk of electric shock.

T . The terminals depend on the main circuit power supply |
©) Main circuit terminals input specifications of the SERVOPACK.

Continued on next page.
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1.4 Part Names

Continued from previous page.

Symbol Name Description Reference
) Servomotor terminals (U, V, and W) Th.e connection termlnals for the servomotor main cir-
cuit cable (power line).
) The ground terminals to prevent electric shock.
® Ground terminal (@) Always connect these terminals. -
) Safety option module connector (CN11) |Connects to the ASM-X. -
(10) QR code The QR code that is used by the MechatroCloud _
service.
. L Connects to the digital operator (a peripheral device)
(11) Serial communications connector (CN3) or a computer (RS-422).
A USB connector to connect a personal computer.
(12) Computer connector (CN7) . -
The digital operator can also be connected.
(13) 1/O signal connector (CN1) Cpnnects to reference input signals and sequence /O |
signals.
(14) Feedback option module connector Connects to a feedback option module. -
(CN12)
(15) Safety connector (CN8) Connects to a safety function device. -
This connector is used for the following purposes.
* Rotary servomotor: Connects to the encoder in the
(16) Encoder cable connector (CN2) servomotor. -
* Connects to Z-LINK II-compatible sensors and the
2-LINK II sensor hub.
a7 Serial number - -
(18) Panel display Used to display SERVOPACK status, alarm numbers, |
and parameters.
(19) Panel operator keys Used to set parameters. -
(20) Panel operator - -
. You can use a special cable (peripheral device) to mon-
0 Analog monitor connector (CN5) itor the motor speed, torque reference, or other values.
. Used to monitor the execution of safety functions and
(22) 1/0 signal connector (CN21) the status of the ASM-X. 82
oo Shows the status of the ASM-X in combination with
(23) LED indicator (red) the LED indicator (green). 60
. Shows the status of the ASM-X in combination with
24) LED indicator (green) the LED indicator (red). 60
Used for fully-closed loop control.
(25) External encoder connector (CN31) . . . . -
This connector is not used with the safety functions.
(26) Nameplate (model) The nameplate of the ASM-X. -
27 Device label - -
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1.5 Interpreting Model Numbers

1.5 Interpreting Model Numbers

This section describes how to interpret ASM-X model numbers.

SGDXS - OSA 01 A
2-X-Series M

2-XS model
EZRIOEIY) Option Module Type GURvi9 Design Revision Order
Code Specification A

OSA | Safety option

GsUIVOIS) Interface

Code Specification
01 Digital 1/0
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1.6 Applicable Device Combinations

1.6

Applicable Device Combinations

The following lists give the SERVOPACKSs and rotary servomotors that can be combined with the ASM-X.

1.6.1

SERVOPACK Combinations

SERVOPACK Model

SERVOPACK with Analog Voltage/Pulse Train References

SGDXS-oooA00A

SERVOPACK with MECHATROLINK-4/I1T Communications References

SGDXS-oooA40A

SERVOPACK with EtherCAT Communications References

SGDXS-oooAAOA

Note:

If the ASM-X is combined with a SERVOPACK not listed above, alarm A.EC3 (Safety Module - Unsupported SERVOPACK) will occur.
Combinations of ASM-X and SERVOPACK Software Versions

Depending on the combination of ASM-X and SERVOPACK software versions, there are restrictions on the
safety functions that you can use.

* When an Encoder with Functional Safety Is Connected

SERVOPACK Software
Version

ASM-X Software Version

Version 0001, Version 0002

Version 0003 or later

Version 0011 to 0017

Version 0018 or later

STO, SS1-r, SS1-t, SS2-r, SS2-t, SOS, SLS,
SLA, SSR, SSM, SBC

STO, SS1-r, SS1-t, SS2-1, SS2-t, SOS, SLS, SLA,
SSR, SSM, SBC, SDI-p, SDI-n, SLI, SLP */, SCA
*1, SHP *1

STO, SS1-1, SS1-t, SS2-1, SS2-t, SOS, SLS, SLA,
SSR, SSM, SBC, SDI-p, SDI-n, SLI, SLP, SCA,
SHP

*1 When Pc068 is set to n.0ooo (Use encoder as an incremental encoder), certain monitoring functions with the SigmaWin+ are

limited.

* When a Normal Encoder Is Connected

SERVOPACK Software
Version

ASM-X Software Version

Version 0001, Version 0002

Version 0003 or later

Version 0011 to 0017

Version 0018 or later

STO, SS1-t, SBC

STO, SS1-t, SBC

STO, SS1-r, SS1-t, SS2-1, SS2-t, SOS, SLS, SLA,
SSR, SSM, SBC, SDI-p, SDI-n, SLI, SLP, SCA,
SHP
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1.6 Applicable Device Combinations

1.6.2 Servomotor Combinations

Type

Possible Servomotor Model Combinations

Compatible ASM-X
Software Version

X-X-series rotary servomotor and
encoder with functional safety

SGMXJ-oooooooo3 (standard specification with functional safety)

SGMXJ-oooooooo4 (2-7-compatible specification with functional
safety)

SGMXA-oooooooo3 (standard specification with functional safety)

SGMXA-oooooooo4 (2-7-compatible specification with functional
safety)

SGMXP-oooooooo3 (standard specification with functional safety)

SGMXP-ooooooon4 (2-7-compatible specification with functional
safety)

SGMXG-oooooooo3 (standard specification with functional safety)

SGMXG-oooooooo4 (2-7-compatible specification with functional
safety)

Refer to the following

section.

5 [.6.1 SERVO-
PACK Combina-
tions on page 55

encoder

X-X-series rotary servomotor and normal

SGMXo-oooUoooo2 (2-7-compatible specification)
SGMXo-oooWoooo?2 (2-7-compatible specification)
SGMXo-oooHoooo2 (2-7-compatible specification)

Note:

Servomotors other than those listed above (e.g., direct drive servomotors and linear servomotors) can use only the STO, SS1-t, and SBC

functions.

The safety performance level of the safety functions depends on your servomotor and encoder.

Servomotor Other than Those
Safety x-X-Series Rotary Servomotor and | Z-X-Series Rotary Servomotor and Listed to Left
Function Encoder with Functional Safety Normal Encoder (E.g., Direct Drive Servomotor
and Linear Servomotor)
STO SIL3, PL e (Category 3) SIL3, PL e (Category 3) SIL3, PL e (Category 3)
SS1-r SIL3, PL e (Category 3) SIL2, PL d (Category 2) Invalid combination */
SS1-t SIL3, PL e (Category 3) SIL3, PL e (Category 3) SIL3, PL e (Category 3)
SS2-r SIL3, PL e (Category 3) SIL2, PL d (Category 2) Invalid combination */
SS2-t SIL3, PL e (Category 3) SIL2, PL d (Category 2) Invalid combination */
SOS SIL3, PL e (Category 3) SIL2, PL d (Category 2) Invalid combination */
SLA SIL3, PL e (Category 3) SIL2, PL d (Category 2) Invalid combination */
SLS SIL3, PL e (Category 3) SIL2, PL d (Category 2) Invalid combination */
SSR SIL3, PL e (Category 3) SIL2, PL d (Category 2) Invalid combination */
SLP SIL3, PL e (Category 3) SIL2, PL d (Category 2) Invalid combination */
SLI SIL3, PL e (Category 3) SIL2, PL d (Category 2) Invalid combination */
SDI-p SIL3, PL e (Category 3) SIL2, PL d (Category 2) Invalid combination */
SDI-n SIL3, PL e (Category 3) SIL2, PL d (Category 2) Invalid combination */
SCA SIL3, PL e (Category 3) SIL2, PL d (Category 2) Invalid combination */
SSM SIL3, PL e (Category 3) SIL2, PL d (Category 2) Invalid combination */
SBC SIL3, PL e (Category 3) SIL3, PL e (Category 3) SIL3, PL e (Category 3)
SHP SIL3, PL e (Category 3) SIL2, PL d (Category 2) Invalid combination */

*1 Even if an alarm does not occur when devices are combined, this combination cannot be used.
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1.7 Functions

1.7

Functions

This section lists the safety functions in the ASM-X.

Abbrevi-

. Name Overview of Functions Remarks
ation
This function shuts OFF the power to the servomotor by blocking the | Conforms to EN 61800-
STO Safe Torque OFF base drive signal in the SERVOPACK. 52
This function monitors servomotor deceleration. This function exe-
. cutes the STO function after the set time has elapsed. If the speed Conforms to EN 61800-
SS1-r Safe Stop I Ramp Monitored during deceleration exceeds the set value, it executes the STO func- |5-2
tion even within the set time.
SS1-t Safe Stop 1 Time Controlled This function executes the STO function after the set time has Conforms to EN 61800-
elapsed. 5-2
This function monitors servomotor deceleration. This function exe-
. cutes the SOS function after the set time has elapsed. If the speed Conforms to EN 61800-
S82-r Safe Stop 2 Ramp Monitored during deceleration exceeds the set value, it executes the STO func- |5-2
tion even within the set time.
SSt Safe Stop 2 Time Controlled This function executes the SOS function after the set time has Conforms to EN 61800-
elapsed. 5-2
This function monitors the position of the servomotor to ensure it is
SOS Safe Operating Stop within the setting range based on the position when SRIS was turned ?_c;nforms to EN 61800-
ON. If outside that range, it executes the STO function.
This function monitors the speed of the servomotor to ensure it does
SLS Safely-Limited Speed not exceed the specified upper limit value. If outside that range, it g-(;nforms to EN 61800-
executes the STO function.
This function monitors the acceleration of the servomotor to ensure it Conforms to EN 61800-
SLA Safely-Limited Acceleration |is within the setting range. If outside that range, it executes the STO 50
function.
This function monitors the speed of the servomotor to ensure it is
SSR Safe Speed Range within the range of the specified upper and lower limit values. If out- g-(;nforms to EN 61800-
side that range, it executes the STO function.
This function monitors the speed of the servomotor to ensure it is
SSM Safe Speed Monitor within the specified range and outputs that state. Even if the speed is g_(;nforms to EN 61800-
outside that range, the function does not execute the STO function.
SBC Safe Brake Control This fun'ctlon controls the power supply for the brake with the safe | Conforms to EN 61800-
output signals. 5-2
This function monitors the position of the servomotor from its safe
SLP *1 Safely-Limited Position home position to ensure it is within the setting range. If outside that g-(;nforms to EN 61800-
range, it executes the STO function.
SLT *1 Safely-Limited Incremental This function monitors the position of the servomotor to ensure it is a | Conforms to EN 61800-
travel amount within the set range. 5-2
This function monitors the movement direction of the servomotor.
SDIp */ Safe Direction, positive direc- | Only movement in the forward direction is prohibited. If the servo- | Conforms to EN 61800-
P tion forbidden motor moves in the forward direction, this function executes the 5-2
STO function.
This function monitors the movement direction of the servomotor.
SDI-n */ Safe Direction, negative direc- | Only movement in the reverse direction is prohibited. If the servomo- | Conforms to EN 61800-
tion forbidden tor moves in the reverse direction, this function executes the STO 5-2
function.
This function monitors the position of the servomotor from its safe
SCA *1 Safe CAM home p051t19n to ensure it is w1t}.11r1 the setting range anq outputs that | Conforms to EN 61800-
state. Even if the position is outside that range, the function does not |5-2
execute the STO function.
SHP *1 Safe Home Position This function sets the safe home position for the SLP and SCA This function is unique

functions.

to Yaskawa.

*1 This function is available in ASM-X software version 003 or later.
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Basic Specifications of the ASM-X

This chapter provides information on the ASM-X, such as specifications, a block diagram, dimensional
drawings, and connection examples.
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2.1 Specifications

2.1

Specifications

211

Environmental Conditions

Item Specification
Surrounding Air 5°C 1o 60°C
Temperature
Storage Temperature |-20°C to 85°C

Surrounding Air
Humidity

95% relative humidity max. (with no freezing or condensation)

Storage Humidity

95% relative humidity max. (with no freezing or condensation)

Vibration Resistance

When there is continuous vibration: 10 Hz to 55 Hz, acceleration amplitude 5.9 m/s2 (0.6G)

Impact Resistance

19.6 m/s?

Degree of Protection
*]

ASM-X (alone): IP20
The degree of protection depends on the SERVOPACK. Refer to the SERVOPACK manual for more information.

Pollution Degree

2

* Must be no corrosive or flammable gases.

* Must be no exposure to water, oil, or chemicals.
¢ Must be no dust, salts, or iron dust.

Gas resistance: 3C2 (IEC 60721-3-3)

Dust resistance: 3S2 (IEC 60721-3-3)

Altitude

2000 m max.

Others

Do not use the SERVOPACK in the following locations: Locations subject to static electricity noise, strong electro-
magnetic/magnetic fields, or radioactivity

*1 Install the SERVOPACK in an IP54 control panel that conforms to IEC 60529.

2.1.2

60

Indicators

LED Indicator LED Indicator Status Details

(Red) (LD1) (Green) (LD2)

Not lit Not lit Power OFF -
Not lit Lit Normal No safety function was executed.
Blinking Lit Normal A safety function is being executed.
Lit Lit Normal Safe State (STO)
Lit Not lit Error Alarm status
Blinking Not lit Error Alarm status (the setup confirmation alarm has occurred)




2.1 Specifications

21.3 Safety Performance

Item

Specification

Remarks

STO shutoff response time */

15 ms + input signal filter time (parameter setting)
maximum

Refer to the following section for
details on parameter settings.

g 7.3.5 Settings for Digital Input
Signals on page 134

STO shutoff delay time (SS1)

0 ms to 100000 ms

Setting for Waiting Time (t1) (param-
eter setting)

Failure detection time for digital input signal

(Related alarms: A.E11, A.E12, A.E13, A.E14,
and A.E15)

24.75 ms + input signal filter time (parameter set-
ting) maximum

The failure detection time is the time
from when a failure occurs in an
input signal to when the 2-X safety
drive system enters the safe state
(STO state).

Refer to the following section for the
parameter settings.

5 7.3.5 Settings for Digital Input
Signals on page 134

When using the diag-
nostic output (test
pulses) function

Failure detection time
for digital output signal
diagnostic

(Related alarms: A.E78,

* When the test pulse width (parameter setting) is
less than 10 ms
532 ms + (1.25 x test pulse width) maximum

* When the test pulse width (parameter setting) is

greater than or equal to 10 ms
542 ms + (0.25 x test pulse width) maximum

A.E79, AE7A, AETB,
and A.E7C) When not using the
diagnostic output

(test pulses) function

22 ms + (ON delay time (parameter setting) or OFF
delay time (parameter setting), whichever is longer)
maximum

The failure detection time is the time
from when a failure occurs in an out-
put signal to when the X-X safety
drive system enters the safe state
(STO state).

Refer to the following section for the
parameter settings.

5 6.3.2 Encoder-Related Informa-
tion on page 106

SBC failure detection time
(Related alarm: A.E3E)

27.75 ms + (brake hold delay time (parameter set-
ting) or brake release delay time (parameter set-
ting), whichever is longer) maximum

The failure detection time is the time
from when a failure occurs in a
safety relay to when the 2-X safety
drive system enters the safe state
(STO state).

Refer to the following section for the
parameter settings.

5 7.16 SBC (Safe Brake Control)
on page 192

Failure detection time for encoder diagnostic
(Related alarm: A.E2B)

25 ms + encoder deviation window (parameter set-
ting) maximum

The failure detection time is the time
from when a failure occurs in an
encoder to when the 2-X safety drive
system enters the safe state (STO
state).

Refer to the following section for the
parameter settings.

IF 6.3.2 Encoder-Related Informa-
tion on page 106

Failure detection time for normal encoder
diagnostic
(Related alarm: A.E29)

25 ms max.

The failure detection time is the time
from when a failure occurs in an
encoder to when the £-X safety drive
system enters the safe state (STO
state).

Speed Monitoring Range

1 min-! to maximum rotation speed of motor

Speed Monitoring Resolution

1 min-!

Acceleration Monitoring Range

-2147483648 to 2147483648 [user acceleration
reference unit]

Acceleration Monitoring Resolution

High-resolution mode: 0.033 r/s2

Normal mode: 3.4 1/s2

Position Monitoring Range

-2147483648 to 2147483648 [user position refer-
ence unit]

Continued on next page.
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62

Continued from previous page.

Item

Specification

Remarks

tional safety

Encoder with func-

High-resolution mode: 20 bits/rev

Normal mode: 15 bits/rev

*5

Position Monitoring
Resolution

Normal encoder

20 bits/rev

Update Cycle for Position/Speed/
Acceleration

* Typical value: 3 ms
¢ Maximum value: 3 ms

Position Monitoring Failure Detection Resolu- | High-resolution mode: 10 bits/rev

tion *3

Normal mode: 2 bits/rev

Unit Conversion

The units can be converted to the following units |-
by setting user unit conversion parameters. *4

Number of Simultaneously Executable Safety 10

Functions

*1 When the STO function is selected for the safety function, the time is from when the safety request input signal (SRIS) is input to the
ASM-X to when the SERVOPACK switches to the HWBB (STO) state.

*2 Resolution of an encoder with functional safety.

*3 The minimum resolution at which a failure can be detected when an encoder failure occurs.

*4 Conversion examples

Rotational Unit Linear Unit
User position reference unit deg mm
User speed reference unit min-! mm/s
User acceleration reference unit 1/s? mm/s?

*5 Relationship of the settings of Pc170 = n.oooX (Safety Function Monitoring Resolution Mode) and Pc170 = n.ooXo (Safety Func-

tion Monitoring Response Mode) to the update cycle for position, speed, and acceleration

Pc170 = n.oooX Pc170 = n.ooXo Update Cycle for Position/Speed/Acceleration [ms]
(Safety Function Moni- |(Safety Function Monitor- . .
toring Resolution Mode) | ing Response Mode) Typical Value Maximum Value
0 3 6
0
1 3 9
0 6 12
1
1 6 18




2.2 Internal Block Diagram

2.2 Internal Block Diagram
power supply

\ \ CN8 | SERVOPACK

24-V
L ]7 CN21 power supply
- Safety .
request <] [ Input part B Device Bl—e
(STO) CPU-B
o~ o ] j>0utput part B —Relay B]
CN11| Safety
Gate request . |
signal (STO)
Power HWEBB
module
Gate T
signal ﬁOutput part A —iReIay A
SoC K ] CPU-A
o]
I Input part A Device A
ASM-X (CPU) ASM-X (1/O)
Servomotor | |
Brake
Magnetic
part i
Encoder;
Relay A J
Relay B |
Brake

power supply
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2.3 External Dimensions

2.3

External Dimensions

2.3.1

Detached Board

(3.2) 90

73

) ==

e

Approx. mass: 0.15 kg
Unit: mm

2.3.2

When Mounted to a SERVOPACK
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Installation

3.1

3.2

3.3

3.4

3.5

3.6

This chapter provides information on installing a SERVOPACK to which the ASM-X is mounted in a
required location.

Installation Precautions..........cmninninnssnsssssss s s senas 66
SERVOPACK Mounting Types and Orientation..........cccocvviiinnssssssssssnnnnns 67
Mounting Hole DIMENSIONS ... sses s sss s s s sassssssnsnssas 68
Mounting INterval ... ————————— 69
3.41 Installing One SERVOPACK in a Control Panel............ccccciieenniinencnnnnes 69
3.4.2 Installing More Than One SERVOPACK in a Control Paneil...................... 69
Monitoring the Installation Environment ... 70
EMC Installation Conditions..........cocoiererernrrssrrs s 7
3.6.1 Three-Phase, 200 VAC ... ooiiiieeecerrr e s erensmassssrerser s s msmssssssserssssnmnsnssnns 71
3.6.2 Single-Phase, 200 VAC .........ccccciiimmmiiinr s s s ssss s s ssssss s ssssnns 72
3 25 T 1INV 0 T oSSR 73
3.6.4 Three-Phase, 400 VAC ........ooiiiiiecrcrererreremmeasssrseerrsessmsssssssersersmnnsnsssseesenes 74
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3.1 Installation Precautions

3.1

66

Installation Precautions

Always install a SERVOPACK in a control panel.

Refer to the following section for the surrounding installation conditions.
& 2.1.1 Environmental Conditions on page 60

* Installation Near Sources of Heat
Implement measures to prevent temperature increases caused by radiant or convection heat from heat sources
so that the surrounding temperature of the SERVOPACK meets the surrounding conditions.

* Installation Near Sources of Vibration
Install a vibration absorber on the installation surface of the SERVOPACK so that the SERVOPACK will not
be subjected to vibration.

* Others
Do not install the SERVOPACK in a location subject to high temperatures, high humidity, water drops, cutting
oil, excessive dust, excessive dirt, excessive iron powder, corrosive gasses, or radioactivity.



3.2 SERVOPACK Mounting Types and Orientation

SERVOPACK Mounting Types and Orientation

The SERVOPACKSs come in the following mounting types: base-mounted, rack-mounted, and duct-ventilated

types.
The SERVOPACKSs that can be used with the mounting types depend on the model. Refer to the SERVOPACK
manual for more information.

Regardless of the mounting type, mount the SERVOPACK vertically, as shown in the following figures.
Also, mount the SERVOPACK so that the front panel is facing toward the operator.

Note:

Prepare two to four mounting holes for the SERVOPACK and mount it securely in the mounting holes. (The number of mounting holes
depends on the capacity of the SERVOPACK.)

¢ Base-mounted SERVOPACK

bt
Base

X
)
<
o
o
=
i
w
n

tod

Airflow

* Rack-mounted SERVOPACK

/,Rack

Ao

—

Airflow

— SERVOPACK

¢ Duct-ventilated SERVOPACK

A e

/ 7

SERVOPACK

‘GEZ ? ?
Airflow
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3.3 Mounting Hole Dimensions

3.3 Mounting Hole Dimensions

Use mounting holes to securely mount the SERVOPACK to the mounting surface.

The mounting hole dimensions depend on the SERVOPACK model. Refer to the SERVOPACK manual for more
information.
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3.4 Mounting Interval

3.4

Mounting Interval

3.4.1

Installing One SERVOPACK in a Control Panel

Provide the following spaces around the SERVOPACK.

<22 (32)_ 90 -
o §
0 H .-
05 = "
B30 H: =8 g
=0 H - 9o o
i1 EEE Bl
= o w=55558
i H: 22 0 cou*
= 0 == Z O 3w
= H oee = CJm
= ; ' = 00 [ 40
=3 45 2= P oo
Lo ~2) [ 1 000
5 O = 0"
OrEs
GQ gl O o
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Approx. mass

Y SGDXS-OSAAOA: 0.10 kg
SGDXS-OSAA1A: 0.15 kg
Unit: mm

*1 For this dimension, ignore items protruding from the main body of the SERVOPACK.

3.4.2

Installing More Than One SERVOPACK in a Control Panel

When multiple SERVOPACKSs are installed close together in an enclosed space, the surrounding temperature of

the SERVOPACKSs may locally exceed the surrounding air temperature range, and air circulation due to natural

convection may be insufficient. In this case, you must take measures to disperse the localized hot spots, such as
using fans. When using fans, install them as shown below.

Fan Fan
40 mm min. N N N N
— — -
— L 30 mm min.
all g8l &
2 2B 2B 25
HES Tl o= o=
213 213 3 |3 3 13
>Xl =Xz =X
(@) (@) (@) @)
X X X X
30 mm min. This distance depends 40 mm min.
on the model.

*1 For this dimension, ignore items protruding from the main body of the SERVOPACK.

Cooling Fan Installation Conditions

Space Required on the Right Side of a SERVOPACK
(Front View)

10 mm above SERVOPACK’s Top Surface

The space depends on the SERVOPACK model. Refer to the SER-
VOPACK manual for more information.

For a SERVOPACK with analog voltage/pulse train references or
MECHATROLINK-4/I11 communications references: Air speed 0.5
m/s or more

For a SERVOPACK with EtherCAT communications references: Air
speed 1.0 m/s or more
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3.5 Monitoring the Installation Environment

3.5

70

Monitoring the Installation Environment

You can use the SERVOPACK Installation Environment Monitor to check the operating conditions of the SER-
VOPACK in the installation environment.

You can check the SERVOPACK installation environment monitor with either of the following methods.
* Using the SigmaWin+: [Life Monitor] - [Installation Environment Monitor] - [SERVOPACK]
 Using a digital operator: Un025 (Installation Environment Monitor [%])

Implement one or more of the following actions if the monitor value exceeds 100%.

* Lower the surrounding temperature.

* Decrease the load.

* Increase the spacing between SERVOPACKs.

* Make the air around the SERVOPACK circulate by convection.

Information The value of the SERVOPACK Installation Environment Monitor will increase by about 10% for each 10°C increase in
the surrounding temperature.

y Always observe the surrounding air temperature given in the SERVOPACK environment conditions. Even if the monitor
value is 100% or lower, you cannot use a SERVOPACK 1in a location that exceeds the specified surrounding air
Important  temperature.




3.6 EMC Installation Conditions

3.6 EMC Installation Conditions

This section gives the installation conditions that were used for EMC certification testing.
The EMC installation conditions that are given here are the conditions that were used to pass testing criteria at

Yaskawa. The EMC level may change under other conditions, such as the actual installation structure and wiring

conditions. These Yaskawa products are designed to be built into equipment. Therefore, you must implement

EMC measures and confirm compliance for the final equipment.

The applicable standards are EN 55011 group 1 class A, EN 61000-6-2, EN 61000-6-4, and EN 61800-3 (cate-

gory C2, second environment).

/\ WARNING

In a domestic environment, this product may cause radio interference in which case supple-
mentary mitigation measures may be required.

/\ CAUTION

This equipment is not intended for use in residential environments and may not provide
adequate protection to radio reception in such environments.

3.6.1 Three-P

hase, 200 VAC

Shield box
SERVOPACK
Power supply: % Noise
) ) L1,L2,L3
Three-phase, 200 VAC (5) g filter
L1C, L2C
Surge
absorber
Motor flange PE
a o uv,w % Safety
Servomotor E % @ B 5 g_ controller
(&) (3) (&) ES ©
20 (6) o
a o 3
Encoder % % Boos_ter I CN2 PE
o 4) o unit CN1 CN8
PE Clamp Clamp
é () | @
110 Safety
controller function device
Symbol Cable Name Specification
(1) 1/O signal cable Shielded cable
2) Safety function device cable Shielded cable
Shielded cable

€)

Servomotor main circuit cable

“)

Encoder cable

Shielded cable

Continued on next page.
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3.6 EMC Installation Conditions

Continued from previous page.

Specification

Symbol Cable Name
%) Main circuit power cable Shielded cable
(6) Safety signals cable Shielded cable
3.6.2 Single-Phase, 200 VAC
Shield box
SERVOPACK
Power supply: Noise L1 L2
Single-phase, 200 VAC | (5) filter I ’
L1C, L2C
Surge
Motor flange PE
a a U, VvV,w % Sa;fet”y
Servomotor § ) § gy g controter
z 5]
20 (6) o
o a 3
Encoder % g Boogter - CN2 PE
S| l@ o unit CN1 CN8
PE Clamp Clamp
é () @
110 Safety
controller function device
Symbol Cable Name Specification
(1) /O signal cable Shielded cable
2) Safety function device cable Shielded cable
3) Servomotor main circuit cable Shielded cable
“4) Encoder cable Shielded cable
5) Main circuit power cable Shielded cable
6) Safety signals cable Shielded cable
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3.6 EMC Installation Conditions

3.6.3 270VDC

Shield box
SERVOPACK
Power supply:
Three-phase, 200 VAC| | Noise | | AC | |
or (5) filter /DC B1/®, ©2
single-phase, 200 VAC
gep [ lL1c,L2¢
Surge
Motor flange PE
U Vv,w 2
g g 3 Safety
Servomotor 8 & @ g g controller
o |G O Z 5
20 ® || o
o 5 =
Encoder % oos_ter CN2 PE
SHRIG) unit CN1 CN8
PE Clamp Clamp
é KK | @
110 Safety
controller function device

Symbol Cable Name Specification
(1) /O signal cable Shielded cable
2) Safety function device cable Shielded cable
3) Servomotor main circuit cable Shielded cable
“4) Encoder cable Shielded cable
(5) Main circuit power cable Shielded cable
(6) Safety signals cable Shielded cable
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3.6 EMC Installation Conditions

3.6.4 Three-Phase, 400 VAC

Shield box

EtherCAT
SERVOPACK controller

Power supply:
Three-phase,
400 VAC ®)

Ferrite
core

Noise L1,L2, L3
filter CN6A, CN6B
Surge L1C, L2C
absorber
Ferrite
Motor flange PE

- “ U V.W 2 =
IS = S
Servomotor @ € O Safety
o || o @ i% T ’—‘ controller
20 a
£ €
o 3 7 <
Encoder £ g Booster | | on2 @) ©
5 (4) ® unit CN1 CN8 ®
O | | PE
PE ’ Clamp ‘ ’ Clamp ‘
é K | @
110 Safety function
controller device
No. Cable Name Specification
(1) /O signal cable Shielded cable
2) Safety function device cable Shielded cable
3) Servomotor main circuit cable Shielded cable
4) Encoder cable Shielded cable
) Main circuit power cable Shielded cable
(6) EtherCAT cable Shielded cable
(7) Safety signals cable Shielded cable
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Wiring and Connections

4.1

4.2

4.3

This chapter provides information on wiring and connecting the ASM-X to power supplies and peripheral
devices.

Wiring PreCautions .........cccivciinnncscsmsssssssssssssssssssssssssmssssssssmssssssssmssssssssssssssssses 76
411 General Precautions .........cccoooiiiiiiiiccessmcce s ssse e smmms e s 76
System Configuration Example..........ccoinnnnnsnssssnssssssss s 79
4.21  System Configuration..........ccccccmiiiiiimninn 79
4.2.2 Encoder Connection Configurations..........cccccoiminiismminnisnnns e 80
(L0 JESTT T = LI 0o ] 1= o2 4T o 1= 82
4.3.1 1/0 Signal Connector (CN21) Names, Functions, and Pin Layout ........... 82
N 1 B0 | o T 83
4.3.3 Connection Example of an Input Circuit ...........ccooommimiiiiiiciesreeeeececaees 84
4.3.4 Connection Examples of Output Circuits..........ccccoommrrmiiiiiiiisccrnnnnnnnccnees 84
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4.1 Wiring Precautions

4.1 Wiring Precautions

41.1 General Precautions

A DANGER

Do not change any wiring while power is being supplied.

There is a risk of equipment damage or product failure. There is also a risk of fire or electric shock that
causes death or serious injury. Additionally, there is a risk of death or serious injury due to unexpected
machine operation.

Wait for at least 20 minutes (or 100 minutes when using DC power supply input) after turning
OFF the power and then make sure that the CHARGE indicator is not lit before starting wir-
ing or inspection work. Do not touch the main circuit terminals while the CHARGE indicator
is lit because high voltage may still remain in the SERVOPACK even after turning OFF the
power.

There is a risk of electric shock that causes death or serious injury.

/\ WARNING

Wiring and inspections must be performed only by qualified engineers.

If work is performed by a worker who is not a qualified engineer, there is a risk of fire or electric shock that
causes death or serious injury.

Check all wiring and power supplies carefully.

Incorrect wiring or incorrect voltage application to the output circuits may cause short-circuit failures. If this
failure occurs, there is a risk of fire that causes death or serious injury. There is also a risk of equipment and
product damage because the holding brake may fail to operate properly.

Always use the specified terminals to connect the SERVOPACK and peripheral devices. For
the power supply in particular, confirm that the connections are made to the terminals
shown below.

200-V power supply input SERVOPACK:
* AC power supply: L1,L2,L3, L1C, L2C terminals on the SERVOPACK
* DC power supply: B1/®, ©2, L1C, L2C terminals on the SERVOPACK

400-V power supply input SERVOPACK:
e AC power supply: L1, L2, L3 terminals on the SERVOPACK
* DC power supply: B1/®, ©2 terminals on the SERVOPACK
e 24-VDC control power supply: 24-V and 0-V terminals (same whether the main circuit
power supply wiring is an AC power supply or a DC power supply)

Refer to "Terminal Symbols and Terminal Names" in the product manual for your SERVO-
PACK for details on terminals.

If you ignore these precautions, there is a risk of equipment failure or product failure due to fire. There is
also a risk of fire that causes death or serious injury.

If you use a SERVOPACK with the dynamic brake hardware option, connect an external
dynamic brake resistor that is suitable for the machine and equipment specifications to the
specified terminals.

There is a risk of equipment damage due to unintended machine operation during an emergency stop. There
is also a risk of injury or fire that causes death or serious injury.

Observe the precautions and instructions for wiring and trial operation precisely as
described in "Wiring" and "Holding Brake" in the product manual for your SERVOPACK.

If a mistake is made in wiring or trial operation, there is a risk of product failure due to incorrect wiring or
incorrect voltage application in the brake circuit. A fire or electric shock may also occur resulting in death or
serious injury. Additionally, there is a risk of death or serious injury due to unexpected machine operation.
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4.1 Wiring Precautions

/\ WARNING

Check the wiring to be sure it has been performed correctly. Connectors and pin layouts
may vary depending on the model. Always confirm the pin layout examples in the chapter
related to pin layouts in the product manual for your model.

If the wiring is not performed correctly, there is a risk of product failure. There is also a risk of fire or electric
shock that causes death or serious injury. Additionally, there is a risk of death or serious injury due to unex-
pected machine operation.

Connect wires to main circuit terminals and motor connection terminals securely with the
specified methods and tightening torque. Refer to "SERVOPACK Main Circuit Wires" in the
peripheral selection manual for your SERVOPACK for the specified methods and tightening
torque.

Insufficient tightening may cause wires and terminal blocks to generate heat due to poor contact, possibly
resulting in product failure. There is also a risk of fire that causes death or serious injury.

Make sure the cables do not exceed the following lengths:
¢ SERVOPACK /O signal cable: 3 m max.
¢ ASM-X /0O signal cable: 5 m max.
¢ Servomotor main circuit cable: 50 m max.
* Encoder cable: 50 m max.
¢ Control power supply cable for 400-V power supply input SERVOPACK (+24 V and 0 V):
10 m max.

If a cable is longer than the specified length, there is a risk of equipment damage due to product malfunction
that causes death or serious injury. There is also a risk of electric shock due to a short circuit or ground fault
that causes death or serious injury.

Observe the following precautions when wiring the SERVOPACK’s main circuit terminals.

* Turn ON the power to the SERVOPACK only after all wiring, including the main circuit
terminals, has been completed.

¢ [f a connector is used for the main circuit terminals, remove the main circuit connector
from the SERVOPACK before you wire it.

* Insert only one wire per insertion hole in the main circuit terminals.

* When you insert a wire, make sure that the conductor wire (e.g., whiskers) does not
come into contact with adjacent wires and cause a short-circuit.

If the SERVOPACK power is turned ON with incorrect wiring, there is a risk of fire due to electric shock or
product failure that causes death or serious injury.

Install molded-case circuit breakers and other safety measures to provide protection
against short circuits in external wiring.

There is a risk of fire or electric shock due to product failure that causes death or serious injury.

Install a battery at either the host controller or on the encoder cable.

If you install batteries both at the host controller and on the encoder cable at the same time, you will create a
loop circuit between the batteries, and this may result in a fire from product failure or damage that causes
death or serious injury.

When connecting a battery, connect the polarity correctly.

There is a risk of encoder failure if the battery ruptures and a risk of fire that causes death or serious injury.

/\ CAUTION

Use shielded twisted-pair cables or shielded multi-core twisted-pair cables for I/0 signal
cables and encoder cables.

There is a risk of injury from product malfunction.
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4.1 Wiring Precautions

NOTICE

Use the cables specified by Yaskawa. If you use any other cables, confirm the rated current
and application environment of your model and use the wiring materials specified by Yas-
kawa or equivalent materials. Refer to the peripheral selection manual for your SERVOPACK
for Yaskawa-specified cables and wiring materials.

Securely tighten connector screws and lock mechanisms.

Insufficient tightening may result in connectors falling off during operation.

Pay careful attention to the following points when wiring power lines (e.g., the main circuit
cable) and signal lines (e.g., the I/O signal cables or encoder cables).

* Do not bundle power lines and signal lines together or run them through the same duct.
* Do not route power lines and signal lines in parallel. Separate them as much as possible
by using different routing paths or other suitable measures.

There is a risk that the product may not function correctly due to the effects of noise on signal lines.

S » Use a molded-case circuit breaker or fuse to protect the main circuit.
The SERVOPACK connects directly to a commercial power supply; it is not isolated through a transformer or other device.
Always use a molded-case circuit breaker or fuse to protect the servo system from accidents involving different power sys-

Important R
P tem voltages or other accidents.

« Install an earth leakage breaker.
The SERVOPACK does not have a built-in ground fault protective circuit. To configure a safer system, install a ground
fault detector against overloads and short-circuiting, or install a ground fault detector combined with a molded-case circuit
breaker.

* Do not turn the power ON and OFF more than necessary.

— Do not use the SERVOPACK for applications that require the power to be turned ON and OFF frequently. Such applica-
tions will cause elements in the SERVOPACK to deteriorate.

— After you have started actual operation, allow at least one hour between turning the power ON and OFF (as a
guideline).

To ensure safe, stable application of the servo system, observe the following precautions when wiring.

» Use the cables specified by Yaskawa. Design and arrange the system so that each cable is as short as possible.
Refer to the following manual or catalog for information on the specified cables.
[T X-X-Series Catalog (Catalog No.: KAEP C710812 03)
[T =-X-Series Peripheral Device Selection Manual (Manual No.: SIEP C710812 12)

* The signal cable conductors are as thin as 0.2 mm?2 or 0.3 mm?2. Do not subject them to excessive bending
stress or tension.
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4.2 System Configuration Example

4.2

System Configuration Example

4.2.1

System Configuration

SGDXS-OO0OA40A SGDXS-OSA01A
MECHATROLINK CNGA —  Safety controller
controller ’7
MECHATROLINK W
. . to next station CN6B :
SigmaWin+ = o
USB [cn7 % ]
Emergency
i( itch
stop swite Light curtain

Safety signals: Connect to CN21 on the ASM-X.

Parameter settings for the ASM-X and encoder with functional safety: Use the SigmaWin+. (USB connection
to CN7 on the SERVOPACK)

The achievable safety performance level of the safety functions that monitor position, speed, and acceleration
depends on your encoder.

— When using an encoder with functional safety: SIL3 or PL e (Category 3)

— When using a normal encoder: SIL2 or PL d (Category 2)

Peripheral devices: If this system will be used at the achievable safety performance level, use peripheral devi-
ces (e.g., safety I/O device and safety controller) designed for the achievable safety performance level or
higher. Select peripheral devices with a safety level suited to the customer's system performance level.

Diagnose digital outputs from the ASM-X on the customer's output device.
When using a motor with a brake, check the opening and closing operation of the brake at a regular interval.

Conduct a risk assessment on the equipment and confirm that it satisfies the safety level of the conformance
standards.

Prepare a surge protection circuit in the external circuit because the circuit inside the ASM-X lacks a surge pro-
tection circuit.

Secondary-side failures of photocouplers in the customer's circuit are to be diagnosed by the customer.

When using a relay in an output circuit, select the external power supply and relay with consideration to the
output ON voltage of the ASM-X (4.1 V or more).

When using safety relays, select the output power supply with consideration to the output ON voltage of the
ASM-X (4.1 Vor more).

The following figure shows the system configuration diagram.
Example configuration for combining a MECHATROLINK-4/I1I SERVOPACK and the SGDXS-OSAOIA.

cNg| s (DIIDO)

afety signal

Safety signal (DI/DO)
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4.2 System Configuration

Example

4.2.2

Encoder Connection Configurations

(1)

For an Encoder with Functional Safety

Configuration examples are shown below.

Case Encoder Communications Configuration Description Remarks
SERVOPACK

When one encoder CN2 Z-LINKI
with fu.nCtlonal = . Monitoring target: Encoder with A booster unit can
safety is connected |5 Boost Functional functional saf b ted
to the < %onsiter safety unctional satety e connected.
SERVOPACK encoder
When one encoder | servopACK

A booster unit can

with functional
safety and two sen- Mﬂ/_\ be connected.
sor thlébts atl;: con- g Fonctonal Monitoring target: Encoder with An external encoder
nected to the 2 Booster | |t Sensor | | Sensor || functional safety that supports X-
SERYOPACK unit encodzer hub hub LINK II can also be
(maximum number connected to the
of nodes per - CN2 circuit.
LINK II circuit)

SERVOPACK

Z-LINK I

< CN2 W The encoder with functional safety .

= . and sensor hub are connected to A booster unit can

@ Booster | | "Vl | sensor the SERVOPACK be connected.
When the feedback ||< unit safety hub ¢ :
option module is encoder An external encoder is connected | 11€ ASM'X doe.s
used Feedback to the feedback option module. ?Ot ust; 1nf0rmat110n

i - rom the externa
rﬂggﬁll \Z LINK MoniForing target: Encoder with encoder.
functional safety
External
encoder
Information The following system configurations are invalid.

Case Encoder Communications Configuration Description Remarks
SERVOPACK
When multiple 2-LINK I
encoders with x CN2 The X-LINK II specifications I\A/IEdCAl‘ (-Safety
functional safety ||< ’ - for the SERVOPACK allow odu’e
Functional| |Functional Encoder Configu-
are connected to || @ only one encoder to be con- . -
< safety safety - ration Error) will
the encoder | | encoder nected to the same circuit. be output
SERVOPACK put.
SERVOPACK
Z-LINK I
CN2 e —
When an o
. = Z-LINK II con-
encoder with 2] Sensor | | Sensor : : .

. < A servomotor with functional |figuration in the
functional safety hub hub h . .
is connected to safety must be connected to | SigmaWin+ will
be f « Feedback CN2 on the SERVOPACK. | fail when
the feedbac opton {——x S-LINK | executed.
option module. module

Functional
safety
encoder

(2) For a Normal Encoder

Configuration examples are shown below.
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4.2 System Configuration Example

Encoder Communications

When one normal encoder is connected to the SERVO-
PACK and the feedback option module is used

Feedback
option
module

Case " . Description
Configuration P
SERVOPACK
Z-LINK I
. <
When one normal encoder is connected to the < Monitoring tareet: Normal encoder
SERVOPACK @ Normal g target:
encoder
SERVOPACK
S-LINK I
%
5 An external encoder is connected to the feed-

External
encoder

back option module.

Monitoring target: Normal encoder

Note:

The system configurations for cases other than those listed above are invalid.
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4.3 1/0 Signal Connections

4.3 1/O Signal Connections

4.3.1 1/0O Signal Connector (CN21) Names, Functions, and Pin Layout

As the 1/0O connector, a connector of a type in which the socket (board side) and the plug (cable side) can be sepa-
rated is used.

The following table gives the pin numbers, names, and details of the I/O signal connector.

| | | - '

No. Signal Details No. Signal Details

14 DOAL Digital output port A, channel 1 28 DIAI Digital input port A, channel 1
13 DOBI1 Digital output port B, channel 1 27 DIB1 Digital input port B, channel 1
12 DOC1 Digital output port C, channel 1 26 DIC1 Digital input port C, channel 1
11 DOD1 Digital output port D, channel 1 25 DID1 Digital input port D, channel 1
10 DOEI Digital output port E, channel 1 24 DIE1 Digital input port E, channel 1
9 DOA2 Digital output port A, channel 2 23 DIA2 Digital input port A, channel 2
8 DOB2 Digital output port B, channel 2 22 DIB2 Digital input port B, channel 2
7 DOC2 Digital output port C, channel 2 21 DIC2 Digital input port C, channel 2
6 DOD2 Digital output port D, channel 2 20 DID2 Digital input port D, channel 2
5 DOE2 Digital output port E, channel 2 19 DIE2 Digital input port E, channel 2
4 DOCOM Digital output common 18 DICOM Digital input common

3 N.C. - 17 N.C. -

2 N.C. - 16 N.C. -

1 N.C. - 15 N.C. -
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N The maximum cable length is 5 m. We recommend using a shielded cable as a countermeasure against noise. (Ground the
cable on the external device.)

Important  Wire size: AWG26 to AWG16 (0.2 mm? to 1.5 mm?2)
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4.3 1/0 Signal Connections

4.3.2 1/O Circuits

(1) Basic Specifications

The basic specifications of the I/O circuits on the ASM-X are shown below.

110 Specification Signal Application Remarks
No. of points |10
Digital input Current 7 mA (max.) per |DIAI to DIE] Safe input signals Parameter settings are
i point DIA2 to DIE2 5 ports x 2 channels required for use.

Input type Sink

Voltage 24 VDC £20% ON/OFF range conforms
. to Type 1/Type 2 in IEC
Plov'ver §upply for Capacity 2 W or more DICOM and each input | _ 611311-2.
digital inputs signal
Use an SELV 24-V
power supply.
No. of points | 10 Safe output signals
. Current 50 mA (max.) per |DOAL1 to DOE1 (redundant) Parameter settings are
Digital output . .
point DOAZ2 to DOE2 5 ports x 2 channels required for use.
Output type | Source or single output
Power supply for Voltage 30 VDC (max.) DOCOM and each output | _ Use an SELV power
digital outputs Capacity 15 W (max.) signal supply.

(2) Connecting

Use a cable with a

a Wire to the I/0O Connection Terminal Block
wire size of AWG24 to AWG16 (0.2 mm? to 1.5 mm?2).

1. Expose the conductor by stripping the sheath at the tip of the cable by about 10 mm.

Core wire

—

10 mm

\ Sheath

2. While pressing the wire release lever with a flat-blade screwdriver, fully insert the con-
ductor into the terminal on the plug. The connection will be made with the spring inside
the terminal.

1/0 connection
terminal block

‘&Wire release lever
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4.3 1/0 Signal Connections

()

Connecting the 1/O Signal Connector (CN21)

The socket on the board side and the plug on the wiring side of the I/O signal connector can be separated. To
remove the plug-side connector from the socket, first unlock the ejector levers.

e

S

43.3

Connection Example of an Input Circuit

The digital input signals are two redundant inputs and can be used as safe input signals.

Port A (DIA) is shown as an example below. Connect digital input port A (DIA1 and DIA2) as sink inputs when
viewed from the SERVOPACK side. Make the connections this way because a safe failure will occur if the DIA1
and DIA?2 signals are connected to 0 V.

The connected input signals are connected to the safety function after passing through the input filter and the
input comparison diagnostic for each of channel 1 and channel 2.

External wiring

4 ) ASM-X
Switch
ma CN21
I V’iiii‘
+ ' DIAT i ‘28‘ Input
. w Input Input ; Safety function
24 VDC PT/ : | _ | circuit | filter [T comparison = ohannel 1
power supply | - } | | diagnosis
|
| o !
I | | )
| | | )
I I |
j j ! '
! DIA2 | ‘23} -
! ; Input Input ' Safety function
DICOM| | | .181 # circuit [ | filter ™| comparison ™™ channel 2
| i diagnosis
77777 |

The input filter is set in ASM-X parameters.
Refer to the following section for the setting procedure.
& 7.3.5 Settings for Digital Input Signals on page 134

In the above diagram, test pulses are not added to the port A input signals. However, digital input signals input to
the ASM-X may contain test pulses inserted to the signals. Test pulses are not necessary for the ASM-X, and the
effect of the test pulses can be eliminated by setting the input filter so there is no effect on the operation of the
ASM-X.

The input comparison diagnostic is set in ASM-X parameters.
Refer to the following section for the setting procedure.
& 7.3.5 Settings for Digital Input Signals on page 134

43.4

Connection Examples of Output Circuits
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(1)

Using Outputs as a Safe Output Signal

The digital output signals are two redundant outputs and can be used as safe output signals because diagnostics
are performed using test pulses. Also when EDM is used as a redundant signal, this configuration should be
used.

To use EDM as a digital output signal, make the external wiring as shown below. To make a short-circuit failure
a safe failure, ground the load side of the external wiring to the power supply.



4.3 1/0 Signal Connections

The following diagram shows an example of using port B as safe output signal.
External wiring

4 N ASM-X
CN21
DOB1 ! |
I 13
(g) — @ Output Output diagnosis Safety function
| | . . |-—f |-

| | | circuit (test pulse) channel 1
| |
| |
| |
| |
| |
| |
l 1
DOB2 : 8 }

.—® — @ Output Output diagnosis Safety function

} l ®o circuit (test pulse) channel 2
| |
| |
| |
- l l
24 VDC } l
power supply + DOCOM : 4 :
 E— —@—
|
Fuse : I
| |
| |
| |
o

(2) Using an Output as a Single Output Signal (Non-Safety)

EDM is the signal that outputs the status of the safety functions. It can be used as a single output signal. In this
case, the test pulse diagnostic will not be performed.

To use EDM as a single output signal, make the external wiring as shown below.

The following diagram shows an example of using port C1 as EDM. If port C is assigned to EDM, DOC1 and
DOC?2 can be assigned to different EDM safety functions because they are single output signals.
External wiring

4 ) ASM-X
CN21
DOC1 RTY
: o Output .

: : circuit [+ | Safety function
| |
| |
| |
| |
; l
|
24 VDC | |
power supply | , I DOCOM } '4 |
— | |
Fuse I }
! |
| |
____
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Precautions and Restrictions before

Operation

5.1

5.2

5.3

5.4

This chapter gives the precautions and restrictions you must be aware of before operating the servo system.
Carefully read and understand the safety precautions, risk assessment, and restrictions before using the
ASM-X.

Precautions When Using the ASM-X.........c s 88
RiSK ASS@SSMENT ...t s 89
5.21 Checking Maximum Position.........cccccemimiiiiiiniiinre e 89
5.2.2 Calculation EXample........iiieiriin e s s sssr e r e s 90
5.2.3 Precautions When Using the Acceleration Filter ..........cccceciiiiiiiininnnes 91
ReESIIICLIONS.... .o s s s nnan 92
5.3.1  Restrictions on Using a Test without a Motor............ccccoeccrmmrrrriccccccccennnn. 92
5.3.2 Restrictions on Using an External Encoder.............ccocoviimiiiiinnnninenninnnes 92
5.3.3  Other Restrictions.........ccccccciiiiiininr s e 92
/S-RDY (Servo Ready Output) Signal ... seneenans 93
5.41 /S-RDY (Servo Ready Output) Signal Output Conditions.......................... 93
5.4.2 Power ON SEQUENCE.......ciiiiiriiicccerer e s s msss s er e s s ss s sssmn e e e e e s s smmnn e e e s 94
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5.1 Precautions When Using the ASM-X

5.1 Precautions When Using the ASM-X

A DANGER

Only qualified personnel should install, disassemble, or repair this product.
There is a risk of electric shock or injury.
The safety functions in the ASM-X do not turn OFF the power to the SERVOPACK or electri-

cally isolate it. Inplement measures to turn OFF the power to the SERVOPACK before you
perform inspection and maintenance on it.

There is a risk of electric shock.

/\ WARNING

When creating the safety design of the mechanical system that uses the safety functions in
the ASM-X, you must conduct a risk assessment of the mechanical system with the residual
risks taken into consideration.

There is a risk of injury or equipment damage.

The dynamic brake is not a safety-related element. You must design the system so that
dynamic brake failures will not cause a hazardous condition while the ASM-X safety func-
tions are operating.

There is a risk of injury or equipment damage.

Connect devices that satisfy the safety-related standards to the connector for the Safety
Request Input Signal.

There is a risk of injury or equipment damage.

The safety functions in the ASM-X are not an emergency stop function. If a safety function is

used as an emergency stop function, you must design the system so that the power to the
servomotor from the electrical machinery section is turned OFF in a separate manner.

There is a risk of injury or equipment damage.

Always check the content for safety-related parameters before using the safety functions in
the ASM-X.

There is a risk of injury or equipment damage.

When commissioning the servo system or when replacing the ASM-X or SERVOPACK dur-

ing inspection and maintenance, make sure to check the operation of the safety functions to
use after wiring.

There is a risk of injury or equipment damage.
The person who designs the system that uses the safety function and the person who is

responsible for its maintenance must have a complete knowledge of the related safety
standards and a complete understanding of the instructions in this document.

If the safety design of the system is insufficient, there is a risk of equipment damage. There is also a risk of
death or serious injury due to unexpected machine operation.
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5.2 Risk Assessment

5.2 Risk Assessment

When using the ASM-X, you must perform a risk assessment of the servo system in advance to confirm that the
safety level of the standards is satisfied.

Refer to the following section for details on the standards.
& i.10 Compliance with UL Standards, EU Directives, and Other Safety Standards on page 45

The following residual risks exist even when the safety functions are operating. These residual risks must be
included in the risk assessment.

* If an external force (e.g., the force of gravity on a vertical axis) acts on the servomotor when STO function in
the ASM-X is operating, the servomotor will move from that external force. Implement measures to hold the
servomotor, such as installing a separate mechanical brake.

+ If the SERVOPACK fails when STO function in the ASM-X is operating, the servomotor may move within an
electrical angle of 180°. Ensure safety even if the servomotor moves.

The number of rotations of a rotary servomotor is 1/6 rotation max. (rotational angle calculated at the motor
shaft).

* Take into consideration the failure detection time listed in “2.1.3 Safety Performance on page 61" and design
the servo system so that when a fault occurs the overall time to detect the fault and to bring the machine to a
non-hazardous condition is shorter than the time to reach the hazard.

* When the servomotor is operating, a difference will occur between the encoder position monitored by the
ASM-X and the actual encoder position. Ensure that this difference in positions does not become a danger.
Refer to the following section for the procedure to check the difference.

& 5.2.1 Checking Maximum Position on page 89

5.2.1 Checking Maximum Position

1. Calculate the maximum acceleration of the servomotor.
MaxTrqg [Nm]

M [kgm?] + JL [kgm?]

Max. acceleration [rad/s?] = (Formula 1)

MaxTrq: Maximum torque

Servomotor rated torque x (internal torque limit or external torque limit) or the servomotor instantaneous maxi-
mum torque, whichever is lower

Example: If rated torque = 1.27 [N'm], internal torque limit value = 250%, and servomotor instantaneous maxi-
mum torque = 4.47 [N'm]

Rated torque x 2.5 (= 3.175 [N'm]) is less than servomotor instantaneous maximum torque (= 4.47 [N-m]). There-
fore, (Formula 1) is calculated with MaxTrq = 3.175 [N-m].

Im: Servomotor moment of inertia

I Load-side moment of inertia

2. Calculate the maximum speed when the servomotor continues to accelerate in one
direction at the maximum acceleration.

180 1
Max. speed [min"'] = Max. acceleration [rad/s?] x T1[s] x 60 x - %380 (Formula 2)

Maximum Speed at arrival when the servomotor has accelerated for time T; at the maximum acceleration. Calculate the maxi-
speed: mum speed using 120% of the maximum motor speed [min-!] as the upper limit.
Ti: When using a normal encoder: 0.006 s

When using an encoder with functional safety: Determined by the setting in ASM-X parameter Pc710 (Safety
Function Application Selection).

Pc170 = n.ooXX

(Valid only when an encoder with functional 00 10 01 11
safety is connected)

Ti [s] 0.006 0.009 0.012 0.018
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5.2 Risk Assessment

3. Calculate the maximum position to move at the maximum speed.

1
Max. position [deg] = Max. speed [min™"] x 0 * T1[s] x 360

Maximum
speed:

Ti: Same as for Formula 2.

(Formula 3)

Travel amount when the servomotor moved for time T at the maximum speed calculated in Formula 2.

5.2.2

Calculation Example

(1)

90

A calculation example is given below.

Refer to the following section for typical calculation results.

& 11 Appendices on page 335

Calculation Example Conditions
» Used servomotor: SGMXJ-04AUA21A3

Item Value Remarks
Rated torque [N-m] 1.27 -
Instantaneous maximum torque [N-m] 4.46 -
Maximum motor speed [min-!] 6000 -
Rotor moment of inertia [x 10-4 kg:m?2] 0.486 No holding brake
* Torque limit settings of used SERVOPACK
Parameter Item Value Remarks
Forward Torque Limit (Pn402) [1%] 150 -
Reverse Torque Limit (Pn403) [1%] 200 -
Forward External Torque Limit (Pn404)
800 -
[1%]
Reverse External Torque Limit (Pn405)
800 -
[1%]
* Equipment specification
Item Value Remarks
Ratio of moment of inertia on equipment
. . (load) side (JL) to servomotor rotor moment
Moment of inertia ratio 5

of inertia (Jm)

Moment of inertia ratio = (Jp./Jm)

Setting in ASM-X parameter Pc710 (Safety Function Application Selection)

Item

Value

Remarks

Pc170 = n.oooX

Safety Function Monitoring Resolution
Mode Selection

0 (normal mode)

Pc170 =n.ooXo

Safety Function Monitoring Response Mode
Selection

1 (disable high response mode)

1. Judgment of maximum applicable torque value

» Calculation of maximum acceleration




5.2 Risk Assessment

Item to Check Torque Value [N-m] Remarks
Servomotor instantaneous maximum 446
torque ’
Servomotor rated torque x Forward inter- 191
nal torque limit value '
Servomotor rated torque x Reverse inter- 254
nal torque limit value '
Servomotor rated torque X Forward exter- 1016 Servomotor instantaneous maximum tor-
nal torque limit value ’ que is applicable.
Servomotor rated torque x Reverse exter- 10.16 Servomotor instantaneous maximum tor-
nal torque limit value ’ que is applicable.

If the internal torque limit is used, a difference between forward and reverse will occur, such as that
shown above, because the limit value can be set for both forward and reverse. In this case, the torque val-
ues during forward and reverse are lower than the instantaneous maximum torque, so these values are
applied to the calculation. This example is calculated for the reverse direction only.

2. Calculation of maximum acceleration
MaxTrg [N-m]

Im [kg'm?] + Ji [kg-m?]

Max. acceleration [rad/s?] =

2.54
0.486 x (1 +5) x 10

8711

3. Calculation of maximum speed

180 1
Max. speed [min™'] = Max. acceleration [rad/s?] x T1[s] x 60 x = X360

T; is determined by the setting in ASM-X parameter Pc170 (Safety Function Application Selection). This
calculation example is calculated with Pc170 = n.0010.

Pc170 = n.ooXX 00 10 01 1
T [s] 0.006 0.009 0.012 0.018
Max. speed [min™'] = 8711 x 0.009 x 60 x$ x 3%0

=749
4. Calculation of maximum position
Max. position [deg] = Max. speed [min"] x % x T1[s] x 360

_ 1
=749 60 0.009 x 360

=404

Precautions and Restrictions before Operation

5.2.3

Precautions When Using the Acceleration Filter

Remember the following points when using the acceleration filter (Pc173).

* Delay in Acceleration Value from the Moving Average Filter Time
A delay of the set moving average time applied to the unfiltered acceleration occurs in the filtered acceleration.
Use the filter only when this delay time can be allowed.

* Decrease in Acceleration Peak Value from the Moving Average Filter
When the actual change in acceleration is faster than the moving average time, the peak value of the filtered
acceleration will be lower than that of the unfiltered acceleration. Check operation with the actual equipment
and confirm that the SLA function operates correctly.
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5.3 Restrictions

5.3 Restrictions

5.3.1 Restrictions on Using a Test without a Motor

You cannot use the ASM-X safety functions and the SERVOPACK test without a motor at the same time.
To use the safety functions, disable the SERVOPACK test without a motor.
To use the test without a motor, you must disable all ASM-X safety functions. Set the following 10 parameters.

* Set Pc300, Pc340, Pc380, Pc3CO0, Pc400, Pc440, Pc480, Pc4C0, and Pc500 = n.ooXX (Safety Function Selec-
tion) to "00 (Disabled)."

* Set Pc540 = n.oooX (SBC Function Selection) to "0 (Do not use SBC function)."

Refer to the following section for details on the safety function slots.

& 7.2 Safety Function Slots on page 129

5.3.2 Restrictions on Using an External Encoder

If you use an external encoder, the ASM-X will monitor the position, speed, and acceleration of the motor end
encoder. Note that the external encoder will not be monitored.

5.3.3 Other Restrictions

There are restrictions on the SERVOPACKSs and servomotors that can be combined with the ASM-X.
Refer to the following section for details.

& 1.6 Applicable Device Combinations on page 55
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5.4 /S-RDY (Servo Ready Output) Signal

5.4 /S-RDY (Servo Ready Output) Signal

5.4.1 /S-RDY (Servo Ready Output) Signal Output Conditions

(1) SERVOPACK with Analog Voltage/Pulse Train References

The /S-RDY (Servo Ready Output) signal turns ON when the SERVOPACK is ready to accept the /S-ON (Servo
ON Input) signal.

The /S-RDY signal is turned ON under the following conditions.

* The main circuit power must be ON.

* There is no hard wire base block state.

* There must be no alarms.

* There is no forced stop state (the Forced Stop Input (FSTP) signal is ON).

+ If an absolute encoder is used, the SEN (Absolute Data Request Input) signal is input.

+ If a servomotor without a polarity sensor is used, polarity detection has been completed.
Note:

Do not include this condition if the /S-ON (Servo ON Input) signal is input for the first time after the control power was turned ON. In
that case, when the first /S-ON signal is input, polarity detection is started immediately and the /S-RDY signal turns ON at the completion
of polarity detection. The /S-RDY signal is allocated to CN1-29 and CN1-30 by default.

* When the ASM-X is connected, ASM-X preparations have completed (initialization processing has
completed).
(When the ASM-X software version is 0003 or later and the SERVOPACK software version is 0017 or later.)

Note:

ASM-X initialization completion time depends on the parameter settings, such as initial stuck diagnosis and SBC diagnosis. The listed
number is the maximum time by combining parameters.

Refer to the following manual for the procedure to allocate the /S-RDY signal.
[T =-X-Series AC Servo Drive Z-XS SERVOPACK with Analog Voltage/Pulse Train References Product Manual (Manual No.: SIEP C710812 03)

(2) SERVOPACK with MECHATROLINK-4/lll Communications References

The /S-RDY (Servo Ready Output) signal turns ON when the SERVOPACK is ready to accept the SV.ON
(Servo ON) command.

The /S-RDY signal is turned ON under the following conditions.

* The main circuit power must be ON.

* There is no hard wire base block state.

* There must be no alarms.

* There is no forced stop state (the Forced Stop Input (FSTP) signal is ON).

* Ifan absolute encoder is used, the SENS_ON (Turn ON Sensor) command has been input.

+ Ifa servomotor without a polarity sensor is used, polarity detection has been completed.
Note:

Precautions and Restrictions before Operation

the first SV_ON command is input, polarity detection is started immediately and the /S-RDY signal turns ON at the completion of polarity

Do not include this condition if the SV_ON command is input for the first time after the control power was turned ON. In that case, when ﬂ
detection.

* When the ASM-X is connected, ASM-X preparations have completed (initialization processing has
completed).
(When the ASM-X software version is 0003 or later and the SERVOPACK software version is 0017 or later.)
Note:

* ASM-X initialization completion time depends on the parameter settings, such as initial stuck diagnosis and SBC diagnosis. The listed
number is the maximum time by combining parameters.

* When the ASM-X is connected, the maximum processing time of the CONNECT command is changed from 5 s or less to 20 s or less
(the ASM-X initialization completion time).

Refer to the following manual for the procedure to allocate the /S-RDY signal.

[T =-X-Series AC Servo Drive £-XS SERVOPACK with MECHATROLINK-4/I11 Communications References Product Manual (Manual No.: SIEP C710812
01)
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5.4 /S-RDY (Servo Ready Output) Signal

()

SERVOPACK with EtherCAT Communications References

The /S-RDY (Servo Ready Output) signal turns ON when the SERVOPACK is ready to accept the Servo ON
command (Enable Operation command).

The /S-RDY signal is turned ON under the following conditions.

* The main circuit power must be ON.

* There is no hard wire base block state.

* There must be no alarms.

* There is no forced stop state (the Forced Stop Input (FSTP) signal is ON).

+ If a servomotor without a polarity sensor is used, polarity detection has been completed.
Note:

Do not include this condition if the Servo ON command (Enable Operation command) is input for the first time after the control power
was turned ON. In that case, when the first Servo ON command (Enable Operation command) is input, polarity detection is started imme-
diately and the /S-RDY signal turns ON at the completion of polarity detection.

* When the ASM-X is connected, ASM-X preparations have completed (initialization processing has
completed).
(When the ASM-X software version is 0003 or later and the SERVOPACK software version is 0017 or later.)

Note:

ASM-X initialization completion time depends on the parameter settings, such as initial stuck diagnosis and SBC diagnosis. The listed
number is the maximum time by combining parameters.

Refer to the following manual for the procedure to allocate the /S-RDY signal.
[TQ =-X-Series AC Servo Drive £-XS SERVOPACK with EtherCAT Communications References Product Manual (Manual No.: SIEP C710812 02)

5.4.2

Power ON Sequence

94

(1)

(2)

SERVOPACK with Analog Voltage/Pulse Train References

The power ON sequence is shown below.

For the input of the /S-ON (Servo ON) signal after the control power is turned ON, input the signal after confirm-
ing that the ALM signal is OFF (alarms are reset) and the /S-RDY (Servo Ready Output) signal is ON.
Power ON

Control power  OFF ON

Servo alarm —’
output (ALM) signal Alarm state Alarm reset state
10 s max.

Main circuit OoFf [ ON
power supply

Servo ready output

(/S-RDY) signal OFF N
| 20 s max.
\
Servo ON input
(/S_ON) signal OFF ’ N
Motor power state Not powered ‘ Powered

Note:
If you set PnSOA = n.0o7o (the /S-ON signal is always active), the SERVOPACK is changed to the HWBB state at the initial diagnosis.

SERVOPACK with MECHATROLINK-4/lll Communications References

The power ON sequence is shown below.

For the input of the SV_ON (Servo ON) command after the control power is turned ON, input the command
after confirming that the ALM signal is OFF (alarms are reset) and the /S-RDY (Servo Ready Output) signal is
ON.



5.4 /S-RDY (Servo Ready Output) Signal

3)

Power ON

Control power  OFF ON

Servoalarm T
output (ALM) Alarm state Alarm reset state
signal ‘ 10s max. |
Main circuit OFE | oN
power supply
Servo ready
output (/S_RDY) OFF ON
signal ‘ 20 s max.
\
SV_ON (servo ON)
command Servo OFF ‘ Servo ON
Motor power state Not powered ‘ S

SERVOPACK with EtherCAT Communications References

The power ON sequence is shown below.

For the input of the Servo ON command (Enable Operation command) after the control power is turned ON,
input the command after confirming that the ALM signal is OFF (alarms are reset) and the /S-RDY (Servo

Ready Output) signal is ON.

Power ON

Control power  OFF

Servo alarm
output (ALM)
signal

Main circuit power supply

10 s max.

ON

Alarm state Alarm reset state

Servo ready output
(/S_RDY) signal

Controlword (6040h)

Motor power state

OFF | ON
OFF ON
‘ 20 s max.
I
Disable Enable
Operation Operation
Not powered Powered
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5.4 /S-RDY (Servo Ready Output) Signal
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Basic Settings before Operation

6.1

6.2

6.3

6.4

6.5

This chapter describes the items that must be set before you start servo system operation and the setting
methods.

S T=] 0T o Lo 99
6.1.1  Using an ASM-X for the First Time (Factory Default State) ...................... 99
6.1.2 Discontinuing Use of the ASM-X and Using Only the

SERVOPACK ...ttt s s sss s ssss s s sss s sssssssssnns 100
6.1.3 Removing an ASM-X Being Used and Using It with Another

SERVOPACK ...ttt s s sss s s snn s snns 100
6.1.4 Reference Information: Identifying an Individual SERVOPACK ............ 101
Parameter Settings ... 103
6.2.1  Parameter TYPES .....cccccciiiiiiriiiinir s s s 103
6.2.2 Operating Procedure .......ccccociiccicccmmrrmrisnsssssssssmrsessssssssssssssesssssssssssnssssnnees 103
Safety-Related Module Parameters ...........cooocreercercrsscrssscssessessses s ssesssenns 104
6.3.1  Safety Functions (COmMmON)........cccccciimmmriicnmmrinsssrr e sssnn e sanns 104
6.3.2 Encoder-Related Information .........cccccriminiiiinisinc e 106
R T U L= U 1 106
Safety-Related Servo Parameters..........ccovrrrrrrrnsnssnssnsssssssesesessssssseans 111
6.4.1  Motor Setting Switch (Pc050) .......ccccccvmiiiniimmiinr s 111
6.4.2 Function Selection (PCO51)......cccccciiniimmirininrrrine s 111
6.4.3 Encoder Configuration Setting 1 (Pc060).......ccccccveeccciimmrerrrrnsecseeereeeenas 111
6.4.4 Maximum Motor Speed (PC062)..........ccccerrrrimmrimnssmrinnsssnsssssesss s ssnnes 112
6.4.5 Number of Encoder Pulses (PC066) ...........ccccerrmmrmrrsriccsnmmmerrmnssssssssnemsennens 113
6.4.6 First Encoder Information (PC068)............cccoemrmmmmrriiiccimeeerrne s seeeeeeeeeas 113
6.4.7  Multi-Turn Limit (PCO6T) ......ooceririerireir e 114
6.4.8 Safety Encoder - Safe Address (Pc088)........ccccrrmiiicciiimmrerrnnn e cceeeeeeeenns 114
6.4.9 Combinations of Encoder-Related Parameters.............cccueerrriernnnnnniannns 114
(=0T L T=Y= T 4 e TR0 e o) 17
6.5.1  Overview of FUNCLIONS.....c.cccoi e sss e s 117
6.5.2 Reference Manual ... e 117
6.5.3 Editing the Parameters in the ASM-X and the Encoder with Func-

tional Safety ... ——————————————— 117
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6.5.4 Initializing the ASM-X and the Encoder With Functional Safety............... 118

6.5.5 Checking Mismatched Safety-Related Servo Parameters......................... 118
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6.1 Setup Flow

6.1

Setup Flow

6.1.1

Using an ASM-X for the First Time (Factory Default State)

Step

Task

Reference

Mount the ASM-X to the SERVOPACK.

AR

Advanced Safety Module Installation Guide(Manual
No.: TOMP C710812 26)

Wire the ASM-X.

&

4 Wiring and Connections on page 75

Register a user and log in with the SigmaWin+.
Note:

If user registration is already finished, log in with the registered account.

B

&

Engineering Tool SigmaWin+ Operation Manual
(Manual No.: SIET S800001 34)

6.5.6 User Management on page 119

Connect the SigmaWin+ with a cable to the SERVOPACK, and start the
SigmaWin+ in online mode.

Note:

Alarms may occur on the SERVOPACK, but you can proceed to the next
step as is.

8§ B

Engineering Tool SigmaWin+ Operation Manual
(Manual No.: SIET S800001 34)

6.1.4 Reference Information: Identifying an
Individual SERVOPACK on page 101

Set the ASM-X write password with the SigmaWin+, and then turn the
power OFF and ON again.

[T] Engineering Tool SigmaWin+ Operation Manual

&)

(Manual No.: SIET S800001 34)

6.5.6 User Management on page 119

If the write password for the encoder with functional safety is not set, set
the password with the SigmaWin+.

Note:

The default value for the encoder with functional safety is non-safety
mode, but this operation sets it to safety mode.

B

&

Engineering Tool SigmaWin+ Operation Manual
(Manual No.: SIET S800001 34)

6.5.6 User Management on page 119

Display the ASM-X parameters by executing [Read Parameters] with the
SigmaWin+, and then set the following two types of parameters.
» Safety-related servo parameters
Note:
The following parameter setting is required when using an encoder
with functional safety.
Pc068 =n.oool
» Safety-related module parameters
We recommend first setting the safety function monitoring resolution
mode (Pc170 = n.oooX) and the user units (Pc180 to Pc192), and then

setting the units in the monitoring parameters for position, speed, and
acceleration to set for the safety function slots.

§ & &§ § B

Engineering Tool SigmaWin+ Operation Manual
(Manual No.: SIET S800001 34)

6.4 Safety-Related Servo Parameters on page
111

6.4.6 First Encoder Information (Pc068) on
page 113

6.3 Safety-Related Module Parameters on
page 104

(1) Safety Function Monitoring Resolution
Mode Selection (Only When an Encoder with
Functional Safety Is Connected) on page 104

6.3.3 User Units on page 106

Export the set parameters as a container file with the SigmaWin-+.

B &

Engineering Tool SigmaWin+ Operation Manual
(Manual No.: SIET S800001 34)

Write the container file exported in step 8 to the ASM-X with the Sigma-
Win+.

When you execute [Write Parameters] in the SigmaWin+, you will be
asked to verify the encoder with functional safety password and the ASM-
X password during the write operation, so enter the correct passwords that
were set.

(=g

&

6.3 Safety-Related Module Parameters on
page 104

6.4 Safety-Related Servo Parameters on page
111

Engineering Tool SigmaWin+ Operation Manual
(Manual No.: SIET S800001 34)

Turn the power OFF and ON again.
Note:

If A.EC1 occurs after the power is turned OFF and ON again, execute
[Compare] - [Safety-Related Servo Parameter Mismatch Check] in the
SigmaWin+, check the parameter that caused the alarm, and correct the
setting.

After the setting is corrected, redo the procedure from step 8.

Engineering Tool SigmaWin+ Operation Manual
(Manual No.: SIET S800001 34)

6.4 Safety-Related Servo Parameters on page
111

Perform trial operation.

Perform actual operation.

Perform maintenance.

&=

9 Maintenance on page 253
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6.1.2 Discontinuing Use of the ASM-X and Using Only the SERVOPACK

Step

Task

Reference

Remove the ASM-X from the SERVOPACK.

[T Advanced Safety Module Installation Guide(Manual
No.: TOMP C710812 26)

Clear option module detection failure alarms with the SigmaWin+.

[T Engineering Tool SigmaWin+ Operation Manual
(Manual No.: SIET S800001 34)

Initialize the encoder with functional safety.
Note:

Initializing the encoder sets it to non-safety mode.

[T Engineering Tool SigmaWin+ Operation Manual
(Manual No.: SIET S800001 34)

6.1.3 Removing an ASM-X Being Used and Using It with Another
SERVOPACK

Use the following procedure when you replace the SERVOPACK being used together with the ASM-X.

Step Task Reference
. . . . [T Engineering Tool SigmaWin+ Operation Manual
1 Export the ASM-X parameters container file with the SigmaWin+. (Manual No.: SIET S800001 34)
[T Advanced Safety Module Installation Guide(Manual
2 Remove the ASM-X from the SERVOPACK. No.: TOMP C710812 26)
. S .
3 (flonzgnlt\t/[tl)l? SigmaWin dWIth da (l:ablehto the.SERVEi)PlASK fr(?m ‘;V}}:Ch (1] Engineering Tool SigmaWin+ Operation Manual
the -X was removed, and clear the option module detection failure (Manual No.: SIET S800001 34)
alarms.
[T Advanced Safety Module Installation Guide(Manual
4 Mount the ASM-X to another SERVOPACK. No.: TOMP C710812 26)
5 Wire the ASM-X. & 4 Wiring and Connections on page 75
Register a user and log in with the SigmaWin+. [1] Engineering Tool SigmaWin+ Operation Manual
6  |Note: (Manual No.: SIET S800001 34)
If user registration is already finished, log in with the registered account. 5 6.5.6 User Management on page 119
Connect the SigmaWin+ with a cable to the SERVOPACK, and start the ) Engincering Tool SigmaWint O o Manual
Si Win+ i li de. ngineering Tool SigmaWin+ Operation Manual
1gmaWinT i onfine mode (Manual No.: SIET S800001 34)
7 Note: . S . e
5 6.1.4 Reference Information: Identifying an
Alarms may occur on the SERVOPACK, but you can proceed to the next Individual SERVOPACK on page 101
step as is.
3 Initialize the ASM-X with the SigmaWin+, and then turn the power OFF Engineering Tool SigmaWin+ Operation Manual
and ON again. (Manual No.: SIET S800001 34)
. . . . Engineering Tool SigmaWin+ Operation Manual
9 Set the ASM-X write password with the SigmaWin+, and then turn the (Manual No.: SIET S800001 34)
ower OFF and ON again.
P ¢ 5 6.5.6 User Management on page 119
Write the container file exported in step 1 to the ASM-X with the Sigma-
Win+.
10 When you execute [Write Parameters] in the SigmaWin+, you will be [N Engineering Tool SigmaWin+ Operation Manual
asked to verify the encoder with functional safety password and the ASM- (Manual No.: SIET S800001 34)
X password during the write operation, so enter the correct passwords that
were set.
. [T Engineering Tool SigmaWin+ Operation Manual
11 Turn the power OFF and ON again. (Manual No.: SIET S800001 34)
12 Perform trial operation. -
13 Perform actual operation. -
14 Perform maintenance. 5 9 Maintenance on page 253
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6.1.4 Reference Information: Identifying an Individual SERVOPACK

The ASM-X saves the serial number of the SERVOPACK to which it was first mounted in EEPROM, and then
checks if the SERVOPACK serial number matches the value in EEPROM each time the power is turned ON.

If the serial number does not match, alarm A.ECO (Setup Confirmation Alarm) will occur.
If A.ECO is displayed, use the SigmaWin+ to initialize the ASM-X.

(1) Using an ASM-X for the First Time (Factory Default State)

Information To make this explanation easier to understand, only the procedure to identify an individual SERVOPACK is described.

1. Mount the ASM-X to SERVOPACK (A).

SERVOPACK ~ ASM-X
(A) (new)

Attach the ASM-X
to the SERVOPACK

>

2. Turn ON the power.

When you turn ON the power, the SERVOPACK's serial number will be written to the EEPROM in the
ASM-X. From this point on, only this combination of devices can be used.

VASKAWA
/Kl'he SERVOPACK serial number is
\kwritten to the EEPROM of the ASM-X.

sERvoPACK ]

|
[
= Il
® HI=:
I VAVAY I
L1 Sl
L2 [
L3 = ||
i isl
ucf @0 |2, S
flosl 9] [:22 :
B @
74 | ©0 8_
8| |OO i o
B3f @O ug
e1l UD P
e Un| 7| | = 2
e|oo . >
= o)
v Fo0 o
v |o0| [~ §
ool [ ]|k
o= =

(2) Removing an ASM-X Being Used and Mounting It to Another
SERVOPACK

Information To make this explanation easier to understand, only the procedure to identify an individual SERVOPACK is described.
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Remove ASM-X (A) from SERVOPACK (A) and mount it to SERVOPACK (B).

SERVOPACK ASM-X SERVOPACK ~ ASM-X SERVOPACK ASM-X
*) (A) (B) (A) (B) (A)

]

Attach the ASM-X
to SERVOPACK (B)

>

Detach the ASM-X
from SERVOPACK (A)

o0
—

ity

’:E‘D
® === o
293fe
TR
=1
393fe
TR
’@D

Turn ON the power. Alarm A.ECO (Setup Confirmation Alarm) will be displayed on the
SERVOPACK.

SERVOPACK ASM-X
(B) (A)

5
Alarm A.ECO is displayed. ?

IAID

T~
Alarm A.ECO occurs because
the SERVOPACK serial number
is different from the value stored
s in EEPROM.
00
 —

]ED

Initialize ASM-X (A).

Information Refer to the following manual for the initialization procedure.
[T Engineering Tool SigmaWin+ Operation Manual(Manual No.: SIET S800001 34)

Turn the power to the SERVOPACK OFF and ON again.

SERVOPACK ASM-X
(B) (A)

Alarm A.ECO

Turn power ON again. isnot detected.

>

=

SigmaWin+ )

Set the password and write the parameters to the ASM-X. This allows you to use the
combination of SEROVPACK (B) and ASM-X (A).
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6.2

Parameter Settings

6.2.1

Parameter Types

To use the ASM-X, you must set the parameters according to your servo system. There are two types of parame-
ters in the ASM-X.

Type Description

These parameters are used to set the safety functions. These parameters are spe-

Safety-related module parameters cial parameters for the ASM-X.

These parameters are related to the safety functions of the SERVOPACK, the
servomotor, and the encoder with functional safety.

This is information held by the SERVOPACK and the encoder with functional
Safety-related servo parameters safety, and the same information is also managed in the ASM-X as ASM-X
parameters. The parameter settings for the ASM-X must be matched to the SER-
VOPACK, the parameter settings for the encoder with functional safety, and the
servomotor type.

6.2.2

Operating Procedure

Use the SigmaWin+ engineering tool to set the parameters. Refer to the following section for details on the oper-
ating procedure.

& 6.5 Engineering Tool on page 117

When the parameters are written from the engineering tool, alarm A.EB9 (Safety Module - Parameter Modifica-
tion Alarm) will occur in the ASM-X. This alarm does not indicate an error. It is a reminder to turn the power
OFF and ON again. Turn the power OFF and ON again to clear the alarm.
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6.3

Safety-Related Module Parameters

The safety-related module parameters are organized into the following groups. Configure the parameter settings
by group.

Parameter Group Description Parameter No. Reference
Set whether to use digital input signals and digital output sig- 7.3 Input Signals on
Digital I/O nals as well as the operating specifications (e.g., filtering Pc0CO to PcOFB page 133, 7.4 Output
time, discrepancy allowable time, and test pulse length). Signals on page 138
Set the deviation tolerance and deviation window related to 6.3.2 Encoder-
. R L Pc150, Pc152, and . .
Encoder encoder diagnostics. Or set the safe home position offset for Pel60 Related Information
position monitoring. on page 106
. N s 6.3.1 Safety Func-
Safety functions (common) Set the operation mode and limit violation deactivation delay Pel70 to Pl T3 tions (Common) on

time used in common by the safety functions.

page 104
6.3.3 User Units on
Set the unit system for the positi d, and acceleration of page 106
. et the unit system for the position, speed, and acceleration o o
User units the encoder according to the machine specifications. Pel80 to Pe192 (3) Limit Violation
Deactivation Delay
Time on page 105
Set the function selection, input or output terminal selection, 7.2 Safety Function
Safety function slot and other parameters individually for safety function slots 1 | Pc300 to Pc553 Slots on page 129
to 10.

6.3.1

Safety Functions (Common)

104

(1)

(2)

Safety Function Monitoring Resolution Mode Selection (Only When an
Encoder with Functional Safety Is Connected)
The resolution of the encoder pulse unit changes according to the setting of Safety Function Monitoring Resolu-

tion Mode Selection (Pc170 = n.oooX) as shown below. If the setting of Safety Function Monitoring Resolution
Mode Selection is changed, you must correct the user reference unit parameters.

Pc170 = n.oooX Resolution of an encoder with functional safety.
0 (normal mode) 32768 s_inc/rev *1
1 (high resolution mode) 1048576 s_inc/rev *1

*1 s_inc/rev: pulse unit per revolution of encoder with functional safety
When performing speed monitoring, monitoring can be performed at a resolution of 1 min-! or less in both nor-
mal mode and high resolution mode.

When performing acceleration monitoring, high resolution mode allows monitoring at a higher resolution. How-
ever, the update cycle of encoder data will increase when high resolution mode is enabled.

Note:

When using a normal encoder, the encoder resolution is 20 bits and this setting is disabled.

Refer to the following section for performance information.

& 2.1.3 Safety Performance on page 61

Safety Function Monitoring Response Mode Selection (Only When an
Encoder with Functional Safety Is Connected)

The selection of the safety function monitoring response mode affects the update cycle of the encoder data used
to monitor the safety functions.
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3)

(4)

Pc170 = n.ooXo Safety Function Monitoring Response Mode
0 Enable high response mode
1 Disable high response mode

Note:

When using a normal encoder, this setting is disabled.

When high response mode is disabled, alarm A.E29 (Safety Module - Encoder Error) may occur less frequently
for alarms caused by noise, but the update cycle of the encoder data will increase.

We recommend using high response mode when alarm A.E29 does not occur while high response mode is
enabled.

Refer to the following section for the relationship between the update cycle of encoder data and the settings for
the Safety Function Monitoring Resolution Mode and Safety Function Monitoring Response Mode.

& 2.1.3 Safety Performance on page 61

Limit Violation Deactivation Delay Time

When outputting the limit violation state to EDM, you can delay when EDM turns OFF so that the device receiv-
ing EDM can identify the signal status.

Safety request input signal OFF
(SRIS) . ON . (No safety function execution request)
(Safety function execution request) '

EDM signal

|

|

l
(output limit violation) ON | OFF

|

|

|

|

LvDDT

Set delay time LVDDT in Pc172 (Limit Violation Deactivation Delay Time). This setting is common to all safety
functions.

Acceleration Filter (Pc173)

You can apply a moving average filter to the acceleration of the servomotor to monitor with the SLA (safety-
limited acceleration) function.

The SLA function monitors servomotor acceleration after this filter is applied.

Note:

This function is available in ASM-X software version 0003 or later.

Acceleration Filter Time
Pc173 Setting Range Setting Unit Default Setting When Enabled
0to 30 1 ms 0 After restart

“@ Remember the following points when using this function.

» The filter's sampling cycle is 3 ms. Therefore, the filter is not used when the value is 0 to 2.

mportant Delay in Acceleration Value from the Moving Average Filter Time

A delay of the set moving average time applied to the unfiltered acceleration occurs in the filtered acceleration. Use the fil-
ter only when this delay time can be allowed.

* Decrease in Acceleration Peak Value from the Moving Average Filter
When the actual change in acceleration is faster than the moving average time, the peak value of the filtered acceleration
will be lower than that of the unfiltered acceleration. Check operation with the actual equipment and confirm that the SLA
function operates correctly.
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6.3.2

Encoder-Related Information

(1)

(2)

Encoder Diagnostic Function

The ASM-X receives feedback data in redundant systems from the encoder and checks whether the encoder is
operating correctly by comparing that data.

Encoder position

-

Primary encoder position
(Monitor name: Motor position)

Secondary encoder position

Time

Diagnosis state

I
I
|
Normal I Diagnosis error

Set the deviation tolerance between the primary encoder position and the secondary encoder position in Pc150.
Set the time to delay the diagnostic error when the deviation becomes greater than the tolerance in Pc152.

You can view the encoder position information (primary and secondary) by monitoring or tracing in the Sigma-
Win+t.

If a diagnostic error occurs, alarm A.E2B (Exceeded Encoder Deviation) will occur.
However, the alarm will occur only when the following three conditions are satisfied.

* An encoder with functional safety is being used.

* Pc068 is set to n.o0oo (When using an encoder with functional safety or when using STO, SS1-t, and SBC
functions only).

» Pc088 is set to a value that is not 0 (Safety Encoder - Safe Address # 0).

Safe Home Position Offset

Set the safe home position offset for position monitoring.
Refer to the following section for the safe home position.
& 7.22 SHP (Safe Home Position) on page 226

6.3.3

User Units

106

The position, speed, and acceleration data in the ASM-X can be matched to the specifications of the machine by
using the user reference unit parameters. The ASM-X also monitors the operation of safety functions by using
the position, speed, and acceleration that were converted to the user units.

If the setting of Safety Function Monitoring Resolution Mode Selection (Pc170 = n.oooX) is changed, you must
correct the user reference unit parameters.

“@ Set the user units within the following range.

1/262144 < (User reference unit numerator / User reference unit denominator) < 262144

Important a value is set outside this range, alarm A.EB2 (Parameter Setting Error) will occur.
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(1) Related Parameters

(2)

3)

(4)

(5)

Safety Module: User Position Reference Unit (Numerator)
Pc180 Setting Range Setting Unit Default Setting When Enabled
1to 1073741824 - 1 After restart
Safety Module: User Position Reference Unit (Denominator)
Pc182 Setting Range Setting Unit Default Setting When Enabled
1to 1073741824 - 1 After restart
Safety Module: User Speed Reference Unit (Numerator)
Pc188 Setting Range Setting Unit Default Setting When Enabled
1 to 1073741824 - 1 After restart
Safety Module: User Speed Reference Unit (Denominator)
Pc18A Setting Range Setting Unit Default Setting When Enabled
1to 1073741824 - 1 After restart
Safety Module: User Acceleration Ref. Unit (Numerator)
Pc190 Setting Range Setting Unit Default Setting When Enabled
1 to 1073741824 - 1 After restart
Safety Module: User Acceleration Ref. Unit (Denominator)
Pc192 Setting Range Setting Unit Default Setting When Enabled
1to 1073741824 - 1 After restart

User position reference unit

The following figure illustrates the concept of the user position reference unit. Set the conversion factors to con-
vert position (user unit) to position (s_inc) as the numerator and the denominator.

Position
(user unit)

E——

User position reference unit (numerator)

Position

User position reference unit (denominator)

User speed reference unit

The following figure illustrates the concept of the user speed reference unit. Set the speed (user unit) to be speed

(s_inc/s).

Speed
(user unit)

_— >

User speed reference unit (numerator)

~ (s_inc)

Speed

User speed

reference unit (denominator)

User Acceleration Reference Unit

The following figure illustrates the concept of the user acceleration reference unit. Set the acceleration (user unit)
to be acceleration (10000 s_inc/s2).

Acceleration
(user unit)

(s_inc/s)

User acceleration reference unit (numerator)

Acceleration

User acceleration reference unit (denominator)

(10000 s_inc/s?)

Examples of Setting User Units

Examples of setting user units are shown next.
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(a) When the Safety Function Monitoring Resolution Mode is set to Normal Mode
(Pc170 = n.ooo0)

€ User position reference unit

Step

Description

Machine Configuration

Rotary Table

Belt and Pulley

Ball Screw

User position reference unit: 0.1 mm

. Load shaft

Deceleration rate:

1/10 -
Position:  Ball screw lead:
32768 6 mm
inc/rev

User position reference unit: 0.1°

/ Deceleration rate:

1/10
Load shaft Position: 32768 inc/rev

User position reference unit: 1 mm
Load shaft

Deceleration rate: Pulley diameter:
1110 dia. 100 mm
Position: 32768 inc/rev

Machine specifications

» Ball screw lead: 6 mm
* Gear ratio: 1/10

* Rotational angle per revolu-
tion: 360°

¢ Gear ratio: 1/10

* Pulley dia.: 100 mm (pulley
circumference: 314 mm)

* Gear ratio: 1/10

Pcl82=6

Pc182 =360

2 | Encoder resolution 32768 s_inc/rev 32768 s_inc/rev 32768 s_inc/rev
3 Us§r position reference 0.1 mm 0.1° | mm
unit
Travel distance per load
4 |shaftrevolution (user o 11 — 60 360°/0.1° = 3600 314 mm/l mm =314
position reference
units)
5 Calculation of user 32768 10 32768 10 32768 10
position reference unit | 60 1 3600 1 314 1
Pc180 =32768 Pc180=32768 Pc180 = 327680
6 Parameters

Pc182=314

@ User speed reference unit

Step

Description

Machine Configuration

Ball Screw

Rotary Table

Belt and Pulley

. Load shaft
Deceleration rate:

110

Position:  Ball screw lead:
32768 6 mm
inc/rev

/ Deceleration rate:

1/10
Load shaft Position: 32768 inc/rev

Load shaft

\

Pulley diameter:
dia. 100 mm
Position: 32768 inc/rev

Deceleration rate:
1110

Machine Specifications

» Ball screw lead: 6 mm
* Gear ratio: 1/10

* Rotational angle per revolu-
tion: 360°

¢ Gear ratio: 1/10

* Pulley dia.: 100 mm (pulley
circumference: 314 mm)

* Gear ratio: 1/10

Pcl8A =6

Pc18A =60

2 | Encoder Resolution 32768 s_inc/rev 32768 s_inc/rev 32768 s_inc/rev
3 Us.er speed reference | mm/s 1 min-! | mm/s
unit
Calculation of user 32768 [inc] y 10 y 32768 [inc] 10 1 32768 [inc] 10
———— x — x 1 [mm/s ——— X —— x —— [rev/s] | = x — x1[mm/s
4 speed reference unit 6 [mm] 1 [ ] 1 [rev] 1 60 lrevis] 314 [mm] 1 [ ]
Pc188 = 327680 Pc188 =327680 Pc188 = 327680
5 Parameter

Pcl8A =314
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€ User Acceleration Reference Unit

Machine Configuration

¢ Gear ratio: 1/10

Ball Screw Rotary Table Belt and Pulley
Step Description )  Load shaft Load shaft

Deceleration rate: \

110 o Deceleration rate:
Position:  Ball screw lead: / 110 Deceleration rate: Pulley diameter:
32768 6 mm Load shaft 1110 dia. 100 mm
inc/rev Position: 32768 inc/rev Position: 32768 inc/rev

« Ball screw lead: 6 mm * Rotational angle per revolu- ¢ Pulley dia.: 100 mm (pulley

1 Machine specifications ’ tion: 360° circumference: 314 mm)

¢ Gear ratio: 1/10

¢ Gear ratio: 1/10

Pc192 = 60000

2 Encoder resolution 32768 s_inc/rev 32768 s_inc/rev 32768 s_inc/rev
3 User acgeleratlon refer- 0.1 mm/s? 1 2 1 mm/s
ence unit
Calculation of user ) ; :
32768[inc] 10 |32768[inc] 10 32768 [inc] 10 !
4 ac?eleration reference “ofmm] <1 0.1 [mm/s?] x 10 e x 1 [rev/s?] x 10 374 fmm] x o x 1 [mm/s] x 10
unit
Pc190 = 32768 Pc190 =32768 Pc190 = 32768
5 Parameters

Pc192 =1000

Pc192 = 314000

(b) When the Safety Function Monitoring Resolution Mode is set to High Resolution
Mode Pc170 = n.ooo1)

& User position reference unit

Machine Configuration
Ball Screw Rotary Table Belt and Pulley
Step Description User position refi;eandcihuar;itt 0.1mm |User position reference unit: 0.1° User position reference unit: 1 mm
Deceleration rate: Loa\:j shaft
" ion- Deceleration rate:
Postton: Ballsarewlead:| T30 yy¢g Deceleraonate: () L e
incirev Load shaft b ion: 1048576 incire|' Position: 1048576 inclrev
' ‘ . « Ball screw lead: 6 mm . Rota}tlonell angle per revolu- . P_ulley dia.: IOF) mm (pulley
1 Machine specifications - tion: 360 circumference: 314 mm)
* Gearratio: 1/1 * Gear ratio: 1/10 * Gear ratio: 1/10
2 Encoder resolution 1048576 s_inc/rev 1048576 s_inc/rev 1048576 s_inc/rev
3 UsF:r position reference 0.1 mm 0.1° | mm
unit
Travel distance per load
4 |shaftrevolution (user o 1 — 60 360°/0.1° = 3600 314 mm/1 mm = 314
position reference
units)
5 Calculation of user 1048576 1 1048576 10 1048576 10
position reference unit 60 1 3600 1 314 1
Pc180 = 1048576 Pc180 =1048576 Pc180 = 10485760
6 Parameters
Pc182 =60 Pc182 =360 Pcl182=314
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@ User speed reference unit

Step

Description

Machine Configuration

Ball Screw

Rotary Table

Belt and Pulley

. Load shaft
Deceleration rate:

n
Position:  Ball screw lead
1048576 6 mm
inc/rev

& 1110
Load shaft 5 jtion: 1048576 incirev

Deceleration rate:

Load shaft

Deceleration rate: Pulley diameter:
110 dia. 100 mm
Position: 1048576 inc/rev

Machine specifications

» Ball screw lead: 6 mm
* Gear ratio: 1/1

* Rotational angle per revolu-
tion: 360°

¢ Gear ratio: 1/10

* Pulley dia.: 100 mm (pulley
circumference: 314 mm)

* Gear ratio: 1/10

Pcl8A =6

Pcl8A =6

2 | Encoder resolution 1048576 s_inc/rev 1048576 s_inc/rev 1048576 s_inc/rev
3 Uger speed reference 1 mm/s 1 min-! 1 mm/s
unit
Calculation of user 1048576 [inc] 1 1048576 [inc] 10 1 1048576 [inc] 10
—————— x — x 1 [mm/s ————— x —— x —= [revls]| — % x — x1[mm/s
4 speed reference unit 6 [mm] 1 [ ] 1lrev] 1 " 60 revisl =312 [mm] 1 [ ]
Pc188 = 1048576 Pc188 = 1048576 Pc188 = 10485760
5 Parameters

Pc18A =314

€ User Acceleration Reference Unit

Machine Configuration
Ball Screw Rotary Table Belt and Pulley
Step Description Deceleration rate: 29 shaft Loa\d shaft
7 e Decelerati te:
Position:  Ball screw lead: / 1;3((:;3 eration rate Deceleration rate: (3. Pulley diameter:
1048576 6 mm Load shaft 110 dia. 100 mm
inc/rev Position: 1048576 inc/rev Position: 1048576 inc/rev
. ' . « Ball screw lead: 6 mm . Rote'monall angle per revolu- . P}llley dia.: 109 mm (pulley
1 Machine specifications i tion: 360 circumference: 314 mm)
Gear ratio: 1/1 e Gear ratio: 1/10 * Gear ratio: 1/10
2 Encoder resolution 1048576 s_inc/rev 1048576 s_inc/rev 1048576 s_inc/rev
3 User aC(‘:eleratlon refer- 1 mm/s2 1 1/s2 1 mm/s
ence unit
Calculation of user ) )
1048576 1 i 10 10
4 acceleration reference | ™ g 1mm1 [ml[:]c] XX 1 [mm/s?] x 10 % X 1 [rev/s?] x 10 1048576 [inc] ngi—l[ﬁjmc] x o x 1 [mm/s] x 104
unit
Pc190 = 1048576 Pc190 = 1048576 Pc190 = 1048576
5 Parameters
Pc192 = 60000 Pc192 = 1000 Pc192 = 314000
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6.4

Safety-Related Servo Parameters

This section describes the safety-related servo parameters.

6.4.1

Motor Setting Switch (Pc050)

Motor Types When Enabled
n.00OOX 0
Pc050 Rotary servomotor After restart
1 Reserved (Do not use.)
Rotation Direction Selection When Enabled
0 L
Pc050 n.00OXO Use CCW as the forward direction.
After restart

1

Use CW as the forward direction. (Reverse Rotation Mode)

Set the same value as Pn000 = n.0ooX (Rotation Direction Selection) in the SERVOPACK. If the values are dif-
ferent, alarm A.EC1 (Safety-Related Servo Parameter Mismatch) will occur.

6.4.2

Function Selection (Pc051)

Pc051

Function Selection for Test without a Motor

When Enabled

n.O0OOX 0
[ Default |

Disable tests without a motor.

After restart

1

Enable tests without a motor.

Set the same value as Pn00C = n.oooX (Function Selection for Test without a Motor) in the SERVOPACK. If

the values are different, alarm A.EC1 (Safety-Related Servo Parameter Mismatch) will occur.

Note:

When the test without a motor is enabled, alarm A.EB2 (Parameter Setting Error) will occur. To use the test without a motor, set all ASM-X
safety functions to "Do not use."

6.4.3

Encoder Configuration Setting 1 (Pc060)

Pc060

Encoder Data Configuration Setting 1

Setting Range

Setting Unit

Default Setting

When Enabled

0to 32

1 bit

26

After restart

Set the number of bits of the motor encoder.

Refer to the following section for more information on encoder configuration settings.

& 6.4.9 Combinations of Encoder-Related Parameters on page 114

Basic Settings before Operation
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6.4.4 Maximum Motor Speed (Pc062)

112

Mantissa Part of Maximum Motor Rotation Speed | Pos | When Enabled
Pc062 n.O0OXX
— | 0 to 255 After restart
Exponent Part of Maximum Motor Speed | Pos | When Enabled
03 103
02 102
01 1ot
Pc062 n.XXOO
00 100 After restart
FF 10!
FE 102
FD 103

Set the maximum speed of the servomotor to be combined with the ASM-X as the significand and the exponent.

Maximum Servomotor Speed

[min-1] Setting of Pc062 Servomotor Model (Example)
L. SGMXJ, SGMXP
7000 n.0107 (exponent = 1, significand = 7)
SGMXA-AS to 10
6000 n.0106 (exponent = 1, significand = 6) SGMXA-15to 70
4000 n.0104 (exponent = 1, significand = 4) SGMXG-03 to 75
3000 n.0103 (exponent = 1, significand = 3) SGMXG-1A, -1E

(1) Reference Information: Calculation Method of Mantissa and Exponent
Settings
When Pc062 (Maximum Motor Speed) is set with the SigmaWin+, this parameter operates differently from the

other parameters and the list of settings is not displayed. Directly enter the four-digit value. If the servomotor
model is not listed above, use the following procedure to calculate the four-digit value to enter by splitting the

value into the upper two digits and lower two digits.

1. Calculate the maximum motor speed with the following equations.
o x 10® x 100 min-!

Convert the value of 0 found in step 1 to hexadecimal (two digits).

3. Refer to the following section and calculate the setting from the value of m found in step 1.
5 6.4.4 Maximum Motor Speed (Pc062) on page 112

4. Write down the values of step 3 and step 2 in that order. These values are the values to enter.

Specific examples of calculating the input values are shown below.

Step

Example 1: When the Maxi-
mum Rotation Speed of the
Motor Is 7000 min-1

Example 2: When the Maxi-
mum Rotation Speed of the
Motor Is 123 min-1

Example 3: When the Maxi-
mum Rotation Speed of the
Motor Is 50 min-1

1 |Calculate the maxi-
mum rotation speed of

7 % 10! x 100 min-!

123 x 102 x 100 min-!

5% 10-1 x 100 min-!

of 10

the motor
2 |Convert to . . 123 (decimal) — 7B . .
hexadecimal 7 (decimal) — 07 (hexadecimal) (hexadecimal) 5 (decimal) — 05 (hexadecimal)
3 |Convert the exponent 101 — 01 102 — FE 10- — FF

4 |Calculate input values
from steps 2 and 3

Input value is "0107"

Input value is "FE7B"

Input value is "FF05"
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6.4.5

Number of Encoder Pulses (Pc066)

Number of Encoder Pulses
Pc066 Setting Range Setting Unit Default Setting When Enabled
0to 1073741824 1 pulse/rev 0 After restart
Set the number of pulses per rotation of the rotary encoder.
6.4.6 First Encoder Information (Pc068)
Encoder Data Configuration Setting 2 When Enabled
0
Pc068 n.000X Incremental encoder
After restart
1 Absolute encoder
Encoder Data Configuration Setting 3 When Enabled
0 .
Pc068 n.00X0O No reverse connection
After restart
1 Reserved (Do not use.)

Set the type of encoder to be used. To use a X-X-series rotary servomotor, set Pc068 to n.oo01.

Encoder Data Configuration Setting 4

Spoed] Fos | T |

When Enabled

When using an encoder with functional safety or when using STO, SS1-t, and

0 SBC functions only
Pc068 n.0OX0O0O
1 . . . After restart
Rotary encoder compatible with Z-LINK II (£-X series)
2to4 |Reserved (Do not use.)
Set the encoder as shown below.
_ Pc088 (Safety Encoder
Usage Pc068 n. = oxoo - Safe Address)
When using the following safety functions with an encoder with functional
safety: 0 40
SS1-r, SS2-1, SS2-t, SOS, SLS, SLA, SSR, SSM, SDI-p, SDI-n, SLI, SLP, SCA,
and SHP functions
When using the following safety functions with a normal encoder:
SS1-r, $S2-1, SS2-t, SOS, SLS, SLA, SSR, SSM, SDI-p, SDI-n, SLI, SLP, SCA, 1 0
and SHP functions
When using the following safety functions only: : 0
STO, SS1-t, and SBC functions
Encoder Usage | _Pos | When Enabled

n.XOOO 0

Pc068 Defauit Use the encoder as an incremental encoder.

After restart

1 Use the encoder as an absolute encoder.

When Pc068 = n.0oo0 (incremental encoder), the encoder operates as an incremental encoder regardless of the

setting of Pc068 = n.xooo (Encoder Usage).

If multi-turn data is required in the SLP, SCA, and SHP functions, set Pc068 = n.1ooo.

113
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6.4.7

Multi-Turn Limit (Pc061)

Multiturn Limit

) I

Pc06A

Setting Range

Setting Unit

Default Setting

When Enabled

0 to 65535

1 rev

65535

After restart

Even if the value of PcO6A and the value of SERVOPACK parameter Pn205 (Multiturn Limit) are different, an

alarm will not occur.

6.4.8

Safety Encoder - Safe Address (Pc088)

Pc088

Safety Encoder - Safe address
Setting Range Setting Unit Default Setting When Enabled
0000h to 003Fh - 0001h After restart

Set this parameter to the same value as the parameter for the encoder with functional safety in the motor to use
(= Safe Address). If the values are different, alarm A.EC1 (Safety-Related Servo Parameter Mismatch) will

occur.

Refer to the following section for details on the settings.

& 6.4.6 First Encoder Information (Pc068) on page 113

6.4.9

Combinations of Encoder-Related Parameters

This section lists the combinations of parameter settings for each connected encoder.

(1)

When an Encoder with Functional Safety Is Connected

The parameter settings when an encoder with functional safety is connected are shown below.

Pc No. Name Setting Remarks
Pc050 = n.oooX Motor Type 0: Rotary servomotor -
Pe060 Errll;older Data Configuration Set- 2 _
Pc062 Maximum Motor Speed *1 -
Pc066 Number of Encoder Pulses 67108864 Do not use

Pc068 = n.oooX

Encoder Data Configuration Set-
ting 2

1: Absolute encoder

Encoder with functional safety is
absolute only

Encoder Data Configuration Set-

ting 5

Pc068 = n.ooXo . 0 Do not use
ting 3

Pc068 = n.oX00 Encoder Data Configuration Set- 0 _
ting 4

Pe069 Encoder Data Configuration Set- 5238h _
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*1 The following table lists the combinations of rotary motor and maximum speed.

Power
. Pc062= | Pc062=
Motor Model Supply Capacity h.ooXX N XX00 Remarks
Voltage
SGMXJ 200 VAC AS5A (50 W) to 08A (750 W) 0x07 0x01 -
AS5A (50 W) to 10A (1.0 kW) 0x07 0x01 -
200 VAC
SGMXA 15A (1.5 kW) to 70A (7.0 kW) 0x06 0x01 -
400 VAC  |15D (1.5 kW) to 50D (5.0 kW) 0x06 0x01 -
200 VAC 01A (100 W) to 15A (1.5 kW) 0x07 0x01 -
SGMXP
400 VAC 01D (100 W) to 15D (1.5 kW) 0x07 0x01 -
03ADA (0.3 kW) to 75A0A (7.5 kW) 0x04 0x01 1500-revolution
specification
200 VAC 1AADA (11 kW) to 1IEADA (15 kW) 0x03 0x01
1000-revolution
SGMXG 03A0B (0.3 kW) to 55A0B (5.5 kW) 0x02 0x01 . .
specification
05D0A (0.45 kW) to 75DoA (7.5 kW) 0x04 0x01 -
400 VAC
1ADDA (11 kW) to 1IEDDA (15 kW) 0x03 0x01 —

(2) When a Rotary Normal Encoder Is Connected

The parameter settings when a rotary normal encoder is connected are shown below.

Pc No.

Name

Setting

Remarks

Pc050 = n.oooX

Motor Type

0: Rotary servomotor

Encoder Data Configuration Set-

Pc060 ting 1 26 -
Pc062 Maximum Motor Speed *1 -
Pc066 Number of Encoder Pulses 67108864 —

Pc068 = n.oooX

Encoder Data Configuration Set-

1: Absolute encoder

ting 5

ting 2

Pc068 = n.ooXo Encoder Data Configuration Set- 0 B
ting 3

Pc068 = n.oXoo Encoder Data Configuration Set- 0 _
ting 4

Pc069 Encoder Data Configuration Set- 5238h B
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*1 The following table lists the combinations of rotary motor and maximum speed.

Power
. Pc062= | Pc062=
Motor Model Supply Capacity n.ooXX nXXo0 Remarks
Voltage
SGMXJ 200 VAC ASA (50 W) to 08A (750 W) 0x07 0x01 -
ASA (50 W) to 10A (1.0 kW) 0x07 0x01 -
200 VAC
SGMXA 15A (1.5 kW) to 70A (7.0 kW) 0x06 0x01 -
400 VAC 15D (1.5 kW) to 50D (5.0 kW) 0x06 0x01 -
200 VAC 01A (100 W) to 15A (1.5 kW) 0x07 0x01 -
SGMXP
400 VAC 01D (100 W) to 15D (1.5 kW) 0x07 0x01 -
03A0A (0.3 kW) to 75A0A (7.5 kW) 0x04 0x01 1500-revolution
specification
200 VAC 1AACA (11 kW) to 1IEADA (15 kW) 0x03 0x01
1000-revolution
SGMXG 03A0B (0.3 kW) to 55A0B (5.5 kW) 0x02 0x01 . .
specification
05DDA (0.45 kW) to 75D0A (7.5 kW) 0x04 0x01 -
400 VAC
1ADCA (11 kW) to 1EDDA (15 kW) 0x03 0x01 -

(3) When an Encoder Other Than Those Listed Above Is Connected

When an encoder other than those listed above is connected, only the following safety functions that do not use
encoder data can be used.

» STO function

* SS1-t function

» SBC function

Set Pc068 = n.oXoo (Encoder Data Configuration Setting 4) to 0.
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6.5

Engineering Tool

6.5.1

Overview of Functions

Use the SigmaWin+ to set up the ASM-X and the servomotor with functional safety, configure the safety func-
tion settings, and perform troubleshooting. Use the SigmaWin+ Ver. 7.5 or later. Also add the ASM-X model
information file to the SigmaWin+.

Information You can display product information, alarms, and monitors on the digital operator. However, you cannot use the digital
operator for setup tasks, such as to set up the ASM-X and encoder with functional safety.

6.5.2

Reference Manual

This manual provides only an overview of the SigmaWin+ engineering tool. Refer to the following manual for
details on functions and operating procedures.
[T Engineering Tool SigmaWin+ Operation Manual (Manual No.: SIET S800001 34)

Information Details on the ASM-X are primarily described in the "Setting Up Servo Drives" - "Setting Up a SERVOPACK to which
the Advanced Safety Module (ASM-X) Is Mounted" section in the SigmaWin+ Operation Manual.

6.5.3

Editing the Parameters in the ASM-X and the Encoder with
Functional Safety

The only engineering tool that can edit the ASM-X and the encoder with functional safety parameters is the Sig-
maWin+.

You can use the SigmaWin+ to perform the following operations related to setting the parameters.

“@ « If you are using ASM-X software version 0003 or later, use the SigmaWin+ version 7.54 or later.

* Before performing the following operations, confirm that the safety request input signals (SRIS) and safety data input sig-
Important ~ nals (SDIS) for the safety functions are OFF.

* Read parameters saved in the ASM-X and the encoder with functional safety

9 To check or edit the parameters in the connected ASM-X, make sure to click the [Read Parameters] button first, and then
edit the parameters. The parameter values displayed when the [Edit Parameters] window is opened are the default values
Important and not the parameter values in the connected ASM-X.

* Write parameters to the ASM-X and the encoder with functional safety

» Comparison operations
— Compare the parameters saved in the ASM-X to the default settings
— Compare the parameters saved in the ASM-X to the parameters being edited
— Compare the parameters saved in a file to the parameters being edited

* Import (read parameter settings saved in a file)

* Export (save edited parameters to a file)

Note:

When the parameters are written to the ASM-X, alarm A.EB9 (Safety Module - Parameter Modification Alarm) will occur in the ASM-X.
This alarm does not indicate an error. It is a reminder to turn the power OFF and ON again. Turn the power OFF and ON again to clear the
alarm.
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6.5.4

Initializing the ASM-X and the Encoder With Functional Safety

ASM-X initialization and encoder with functional safety initialization initialize the following content and reset
the settings to the default values.

Item Initialized Content

Set values of parameters in the ASM-X

ASM-X initialization
Password saved in the ASM-X

Set values of parameters in the encoder with functional safety

Encoder with functional safety initialization

Password saved in the encoder with functional safety

Note:

When the parameters are initialized, alarm A.EB9 (Safety Module - Parameter Modification Alarm) will occur in the ASM-X. This alarm
does not indicate an error. It is a reminder to turn the power OFF and ON again. Turn the power OFF and ON again to clear the alarm.

6.5.5

Checking Mismatched Safety-Related Servo Parameters

118

When the power is turned ON, the set values of the safety-related servo parameters set in the ASM-X are com-
pared to the set values of the actual servomotor or SERVOPACK parameters. If there are differences in the set
values, alarm A.EC1 (Safety Module - Safety-Related Servo Parameter Mismatch) will occur.

Use this function to display mismatched parameters when alarm A.EC1 occurs on the ASM-X.

This function can be executed with [Compare] - [Safety-Related Servo Parameter Mismatch Check] on the
ASM-X [Edit Parameters] window.

Refer to the following section for guidance on setting the safety-related servo parameters.
& 6.4 Safety-Related Servo Parameters on page 111

If there are mismatched parameters, apply the SERVOPACK parameter values on the [Comparison Result] win-
dow to the parameter values on the [Edit Parameters] window.

The following table lists the parameters with which alarm A.EC1 (Safety Module - Safety-Related Servo Param-
eter Mismatch) occurs.

Pc No. Name Remarks

Pc050 = n.oooX Motor Type -
Pc050 = n.ooXo Rotation Direction Selection *1
Pc051 =n.oooX Function Selection for Test without a Motor -
Pc060 Encoder Data Configuration Setting 1 *1
Pc062 = n.ooXX Mantissa Part of Maximum Motor Speed -
Pc062 = n.XXoo Exponent Part of Maximum Motor Speed -
Pc066 Number of Encoder Pulses -
Pc068 = n.oooX Encoder Data Configuration Setting 2 *1
Pc068 = n.ooXo Encoder Data Configuration Setting 3 *1
Pc068 = n.oXoo Encoder Data Configuration Setting 4 *1, %2
Pc069 = n.ooXX Least Significant Bit Position in Encoder Position Data *1
Pc069 = n.XXoo Most Significant Bit Position in Encoder Position Data *1
PcO6A Multiturn Limit *1

*1 The alarm is detected with ASM-X software version 0003 or later and SERVOPACK software version 0018 or later.
*2 The alarm is not detected when Pc068 = n.00oo (When using an encoder with functional safety or when using STO, SS1-t, and SBC
functions only) and Pc088 = 0 (Safety Encoder - Safe Address = 0).
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6.5.6

User Management

To prevent malfunction in safety functions due to unintended operations, access restrictions have been imple-
mented on the use of functions on [Safety Functions Menu] in the SigmaWin+ and on writing parameters to the
ASM-X and the encoder with functional safety (i.e., safety parameters).

The administrator must first set the following three items.

Setting ltem

Description

Set a user (administrator authorization)

You must log in to configure the safety-related functions using the
functions on [Safety Functions Menu] in the SigmaWin+. Set the ID
and password for this.

Write password for the ASM-X

This password is required to write parameters to the ASM-X.

Write password for the encoder with functional safety

This password is required to write parameters to the encoder with
functional safety.

Later, the administrator should create a user ID with developer authorization as necessary, and give the relevant
worker the necessary information according to that worker's education, training, and experience level. The
administrator must also manage accounts and passwords so that the account information is not leaked.

The following table shows the restrictions on using functions on [Safety Functions Menu] due to the access

restrictions (login authorization/password).

Access Restriction Restriction on Using Functions on [Safety Functions
Menu]
| Authorization to Safety Parameters
el Login Set Password for
Authorsilzation ASM-X/Encoder Display Menu
with Functional Read Write
Safety
Administrator Admln'lstr.ator Yes (a.s set by the Allowed Allowed Allowed
authorization administrator)
Worker A Develgper- No Allowed Allowed Not allowed */
authorization
Worker B gsnligm authoriza- Not allowed Not allowed Not allowed

*1 Parameters can also be written with developer authorization if the administrator gives the password for the ASM-X/encoder with func-

tional safety.

*2 You cannot use safety-related operations if you do not log in. Operations related to the SERVOPACK are also restricted (e.g., if not
logged in, SERVOPACK parameters can be read, but they cannot be written).
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6.6

Validation of the Safety Functions

Perform a validation of the safety functions in the following cases. It is recommended that you keep the confir-
mation results as a record.

* When commissioning the equipment

* When a SERVOPACK, ASM-X, or servomotor was replaced

* When the wiring was changed

* When the parameter settings in the ASM-X or encoder with functional safety were changed

Even if these cases do not apply, perform a validation at least once a month for equipment in which the safety
functions are not activated on a regular basis.

6.6.1

Preparations

Before you check the operation of the safety functions, confirm that there are no problems in the following
items.

Item Reference

Product manual for the relevant AC servo drive
SERVOPACK and servomotor installation and wiring Refer to the following section for the product manuals.
& i.3.1 Related Documents on page 17

. X-X Series Ad d Safety Module Installation Guide (M 1 No.: TOMP C710812
Mounting of the ASM-X to the SERVOPACK M % eries Advanced Safety Module Installation Guide (Manual No

ASM-X wiring 5 4.3 1/0 Signal Connections on page 82

6.6.2

Checking STO Operation

Turn ON the power to the SERVOPACKk and confirm that an alarm does not occur.

After the power to the SEROVPACK is turned ON, the ASM-X uses the automatic diagnostic function to evalu-
ate the SERVOPACK's HWBB circuits. If a circuit has failed, A.EB3 (Safety Module - HWBB Circuit Monitor-
ing Error) will occur.

Note:
» When checking this operation, do not use the HWBB switch connected to CN8 on the SERVOPACK.

* The diagnosis of the HWBB circuit in the SERVOPACK takes a maximum of 10 seconds from when the control power for the SERVO-
PACK is turned ON. Configure the system to input the servo ON command from the host controller after the diagnosis of the HWBB circuit
is finished.

6.6.3

Checking the Operation of the Safety Functions
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Activate the safety functions and check their operation.

* Does the EDM signal for the digital output operate as configured?

* Do the monitoring parameters set for the used safety functions work correctly?
We recommend that you check the operation of a safety function when a limit violation occurs by tracing with
the SigmaWin+ or by using a measuring instrument (e.g., tachometer or oscilloscope).

Refer to the following sections for the operation of the safety functions.
iz 7.6 STO (Safe Torque OFF) on page 147

& 7.7 SS1-r (Safe Stop 1, Ramp Monitored) on page 152

iz 7.8 S8S1-t (Safe Stop 1, Time Controlled) on page 158

& 7.9 SS2-r (Safe Stop 2, Ramp Monitored) on page 161

= 7.10 SS2-t (Safe Stop 2, Time Controlled) on page 166

& 7.11 SOS (Safe Operating Stop) on page 171
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U R A I T R B B Y

7.12 SLS (Safely-Limited Speed) on page 176

7.13 SLA (Safely-Limited Acceleration) on page 180

7.14 SSR (Safe Speed Range) on page 184

7.15 SSM (Safe Speed Monitor) on page 188

7.16 SBC (Safe Brake Control) on page 192

7.17 SLP (Safely-Limited Position) on page 200

7.18 SLI (Safely-Limited Incremental) on page 204

7.19 SDI-p (Safe Direction, Positive Direction Forbidden) on page 211
7.20 SDI-n (Safe Direction, Negative Direction Forbidden) on page 216
7.21 SCA (Safe CAM) on page 221

7.22 SHP (Safe Home Position) on page 226
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7.2

7.3

7.4

7.5

7.6

This chapter provides detailed information on the safety functions of the ASM-X.

L0 T {1 127
711 Overview of FUNCLIONS........ccciiiieii e 127
7.1.2  List of Safety Functions .........cccccciiiiiiminiin s 127
Safety FUNCLION SIOtS ... 129
7.21  Settings for Safety Function Slots 1t09......cccccimriiiiciiniic e, 129
7.2.2 Settings for Safety Function Slot 10 (For SBC Function)....................... 130
7.2.3 Parameters for Safety Function Slot Settings ...........ccccceiiiimniiiiccnnniinns 131
INPUL SIGNAIS ... ———————— 133
7.3.1  Input Signal TYPeS.....cccuerriiirmrririnir s 133
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7.4.4 SBC Output Signal (SBCOS).......ccccrrmirnrirre s 140
7.4.5 Settings for Digital Output Signals ..........ccccccmirriimiinini . 140
7.4.6 Initial Stuck Diagnosis for Digital Output..........ccccccnriiimmiiiiiniiccrns 142
7.4.7 Periodic Initial Stuck Diagnosis for Digital Output ...........cccccciniiininiinnnns 143
7.4.8 Examples of Using Output Signals ..........cccocmmiiiiimiinniimsnnnennnssnnnns 144
Warnings during Limit Violation..........ccccriccrninssncssssscssssssssssssssssssssssssssseas 146
STO (Safe Torque OFF) ... s s s s s s e ssnsse s e ssme s e s ssnnssneans 147
7.6.1 Function DeScCription .........ccooiiiiicccecerrre e e e 147
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7.1

Outline
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Overview of Functions

The ASM-X executes a safety function when the Safety Request Input Signal (SRIS) for the safety function that
was input from a digital input port is ON.

The unit for executing a single safety function in the ASM-X is called a "slot." A slot consists of a safety function
selection, I/O signal selection, and monitoring parameters, and the safety function is executed with the set condi-
tions. The ASM-X is equipped with 10 safety function slots.

The result of executing a safety function is output with one of the following signals:
 External Device Monitor (EDM)

* SSM Output Signal (SSMOS)

* SBC Output Signal (SBCOS)

If a transition must be made to the STO state as a result of executing a safety function, the SERVOPACK's
HWRBB is activated to set the STO state.

The STO state is also set if an error is discovered in the diagnostic functions executed in the ASM-X.

‘ Safety function slot (slot 10) EDM or safe output
[ Safety function slot (slot 2) (SBC)
Signal input part Safety function slot (slot 1) Signal output part
o Inout EDM, _. . . .
Digital input ::N0|§e fiter | | sigpnal SRIS, SDIS Paranelror | [Parameerfor ‘ ‘ ‘ ‘ EDM>D|gltaI output (diagnostic output)
(safe input) fime || jagnosis sefing saely | | setfing EDM Digital output (non-safe output)
settings seftings mncnon stan}ip signal output Output EDM
9 signal selection | terminal signal ) Safety fieldbus output (diagnostic output)
diagnosis
Parameter for seings SSMOS, SBCOS
;&gﬂgsisganf; —@———=) Digital output (safe output)
Encoder input part output terminal
Safety function monitoring parameters sefings:
Encoder - Speed limit
information = P - Distance limit
- Acceleration limit
- Operation waiting time STO reference
- Monitoring time L L] 4
Safety related User unit setting ‘ Diagnostics function ’:
servo parameters parameters

Note:

You can use CN8 on the SERVOPACK even when the ASM-X is mounted to the SERVOPACK. If you will use CN8 on the SERVOPACK,
wire the connector according to the explanation of the HWBB in your SERVOPACK.

7.1.2

List of Safety Functions

Safety Function Relateg 1%%%{?; in IEC Type
STO Safe Torque OFF 4232 Stopping function
SS1-r Safe Stop 1 Ramp Monitored 4.2.3.3 (b) Stopping function
SS1-t Safe Stop 1 Time Controlled 4.2.3.3 (¢) Stopping function
SS2-r Safe Stop 2 Ramp Monitored 42.3.4(b) Stopping function
SS2-t Safe Stop 2 Time Controlled 4234 (c) Stopping function
SOS Safe Operating Stop 4242 Monitoring function
SLS Safely-Limited Speed 4245 Monitoring function
SLA Safely-Limited Acceleration 4243 Monitoring function

Continued on next page.
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Continued from previous page.

Safety Function Relateg 158((;)?};; L= Type
SSR Safe Speed Range 4.24.6 Monitoring function
SSM Safe Speed Monitor 4.2.4.14 Monitoring function
SBC Safe Brake Control 425 Output function
SLP Safely-Limited Position 4249 Monitoring function
SLI Safely-Limited Incremental 4.2.4.10 Monitoring function
SDI-p Safe Direction, positive direction forbidden 4.2.4.11 Monitoring function
SDI-n Safe Direction, negative direction forbidden 424.11 Monitoring function
SCA Safe CAM 4.2.4.13 Monitoring function
SHP Safe Home Position (Unique Yaskawa -
specification)
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7.2

Safety Function Slots

The ASM-X is equipped with 10 safety function slots. Slots 1 to 9 are general purpose slots and slot 10 is a spe-
cial slot for the SBC function.

7.21

Settings for Safety Function Slots 1to 9

The parameter numbers depend on the slot. Refer to the following section for details.
& 7.2.3 Parameters for Safety Function Slot Settings on page 131
Refer to the section on each safety function in this chapter for details on the settings of each parameter.

Parameter Name Description Remarks

Safety Function Configuration I

Select from the following.

Disabled (default setting), STO, SS1-r, SS1-t, SS2-r, |_
SS2-t, SOS, SLS, SLA, SSR, SSM, SLP, SLI, SDI-p,
SDI-n, SCA, SHP

Safety Function Selection

Safety Function Configuration II

Select from the following.

Terminal Port Selection for Safety Request Input * Disabled (default setting)
Signal * DIA to DIE

e Slots 1 to 10 limit violation status

Select from the following. Select "Disabled" for
Terminal Port Selection for Safety Data Input Signal |+ Disabled (default setting) functions other than
« DIA to DIE SLI and SHP.

Safety Function Configuration IIT

Select from the following.

. . . * Disabled (default setting)
Terminal Port Selection for EDM Signal -
* DOA to DOE (Redundant Outputs)

* DOAI to DOE2 (Single Output)

Select from the following.

* Disabled (default setting)

. . * In Operation

EDM Signal Behavior i . -
* Working Safety Function

* After Limit Violation

* HWBB (STO) State

Safety Function Configuration IV

Select from the following. Can be used for the
Terminal Port Selection for Safe Output Signal * Disabled (default setting) SSM function and
* DOA to DOE (Redundant Outputs) SCA function only.
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Item

Unit

Sign

Setting Range

Application

Monitoring Parameter

0 to 10000 (default set-

Refer to the following sec-
tion because this depends
on each safety function.

5 7.1.2 List of Safety

unit

Waiting Time (t1) 10 ms No ting: 0)
Monitoring Time (t2) 10 ms No 0 to 10000 (default set-
ting: 0)
Speed Limit (s1) User speed reference unit |No 0 to. 4294967295 (default
setting: 0)
Speed Limit (s2) User speed reference unit | No 0 to. 42?4967295 (default
setting: 0)
User acceleration refer- -2147483648 to
Acceleration Limit (al) . Yes 2147483647 (default set-
ence unit .
ting: 0)
User position reference -2147483648 to
Distance Limit (p1) unit p Yes 2147483647 (default set-
ting: 0)
User position reference -2147483648 to
Distance Limit (p2) nit p Yes 2147483647 (default set-
u ting: 0)
T it 8) User position reference No 0 to 4294967295 (default

setting: 0)

Functions on page
127

7.2.2

Settings for Safety Function Slot 10 (For SBC Function)
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The parameter numbers depend on the slot. Refer to the following section for details.

& 7.2.3 Parameters for Safety Function Slot Settings on page 131

Refer to the following section for details on the settings of each parameter.
& 7.16 SBC (Safe Brake Control) on page 192

Parameter Name

Description

Remarks

Safety Function Configuration I

SBC Function Selection

Select from the following.
* Use the SBC function.
* Do not use the SBC function. (Default setting)

SBC Activation Selection

Select from the following.
* Activate with STO state. (Default setting)
* Activate with STO state or start of SS1-t/SS1-r.

Safety Function Configuration II

(SBCOS)

Terminal Port Selection for SBC Output Signal

Select the output terminal for SBCOS that drives the
safety relays.

* Disabled (default setting)

* DOA to DOE

(SBCIS)

Terminal Port Selection for SBC Input Signal

Select the terminal to which SBCIS from the safety
relays is input.

* Disabled (default setting)

* DIA to DIE

Safety Function Configuration I1I

Continued on next page.
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Continued from previous page.

Parameter Name Description Remarks
Select from the following.
X . . * Disabled (default setting)
Terminal Port Selection for EDM Signal -
* DOA to DOE (Redundant Outputs)
* DOAI to DOE2 (Single Output)
Select from the following.
. . * Disabled (default setting)
EDM Signal Behavior . -
* In Operation
* Working Safety Function
Parameter Name Unit Sign Setting Range Application Remarks
Monitoring Parameter
The delay time
between activation of
the SS1-r function,
the SS1-r function
Brake Hold Delay ms No 0 to 10000 (default activated by activa- |
Time (Tw_bkh) setting: 0) tion of the SS1-t
function, or the SS1-t
function and turning
ON (OFF) of
SBCOS.
The delay time from
when the reason for
Brake Release Delay ms No 0to 10000 (default  |execution of the SBC |
Time (Tw_bkr) setting: 0) function is eliminated
to when SBCOS is
turned OFF (ON).
The allowable time
. . for a mismatched
FB Slgna.l Discrep. 0 to 300 (default set- | state between the
Allow. Time at Brake | ms No . . -
Hold (Td_bkh) ting: 30) relay operation refer-
- ence and SBCIS dur-
ing brake operation.
The allowable time
. . for a mismatched
FB Slgna.l Dk 0 to 300 (default set- |state between the
GgoiincBea) s No ting: 30) relay operation refer- |
LEEES (T <) ence and SBCIS dur-
ing brake release.
7.2.3 Parameters for Safety Function Slot Settings
(1) Slots1to9
Parameter No.
Parameter
Slot 1 Slot 2 Slot 3 Slot 4 Slot 5 Slot 6 Slot 7 Slot 8 Slot 9
Safety
Function Pc300 Pc340 Pc380 Pc3CO Pc400 Pc440 Pc480 Pc4CO Pc500
Configura-
tion [
Safety
Function Pc301 Pc341 Pc381 Pc3C1 Pc401 Pc4dl Pc4sl Pc4Cl Pcs01
Configura-
tion II

Continued on next page.
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Continued from previous page.

Parameter No.
Parameter
Slot 1 Slot 2 Slot 3 Slot 4 Slot 5 Slot 6 Slot 7 Slot 8 Slot 9
Safety
g Pc302 Pc342 Pc382 Pe3C2 Pc402 Pedd2 Pc482 Pc4C2 Pc502
Configura-
tion III
Safety
Rgeien Pc303 Pc343 Pc383 Pc3C3 Pc403 Pcdd3 Pc483 Pc4C3 Pc503
Configura-
tion IV
Waiting Pc310 Pc350 Pc390 Pc3DO Pc410 Pc450 Pc490 Pc4DO Pc510
Time (t1)
Monitoring | p, 5 Pc351 Pc391 Pc3DI1 Pcdll Pc4s1 Pc491 Pc4Dl1 Pcsll
Time (t2)
Speed Limit
o) Pc312 Pc352 Pc392 Pc3D2 Pc412 Pc4s2 Pc492 Pc4D2 Pcs12
Speed Limit
) Pc314 Pc354 Pc394 Pc3D4 Pc414 Pc4s4 Pc494 Pc4D4 Pc514
Accelera-
tion Limit Pc316 Pc356 Pc396 Pc3D6 Pcdl6 Pc456 Pc496 Pc4D6 Pc516
(al)
Distance Pc318 Pc358 Pc398 Pc3D8 Pc418 Pc458 Pc498 Pc4DS8 Pc518
Limit (p1)
Distance Pc31A Pc35A Pc39A Pc3DA PcdlA PcdSA Pcd9A Pc4DA PcSIA
Limit (p2)
Distance Pc31C Pe35C Pe39C Pe3DC Pc41C Pcd5C Pc49C Pc4DC Pc51C
Limit (p3)
(2) Slot10
Parameter Parameter No.
Safety Function Configuration I Pc540
Safety Function Configuration II Pc541
Safety Function Configuration I1I Pc542
Brake Hold Delay Time (t1) Pc550
Brake Release Delay Time (t2) Pc551
FB Signal Discrep. Allow. Time at Brake Hold (Td_bkh) Pc552
FB Signal Discrep. Allow. Time at Brake Release (Td_bkr) Pc553
Brake Hold Delay Time (t1) Pc554
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7.3

Input Signals

7.3.1

Input Signal Types

The types of input signals that are input to the ASM-X are shown below.

Signal

Remarks

Safety Request Input Signal (SRIS)

Safety Data Input Signal (SDIS)

SBC Feedback Input Signal (SBCIS)

7.3.2

Safety Request Input Signal (SRIS)

(1)

(2)

SRIS is the signal that requests operation of the safety function.

You can use a digital input signal.

Definition of SRIS

Signal Status

Definition

ON

Activates the safety function.

OFF

Ends the safety function.

Relationship between SRIS Status and Digital Input Status

SRIS Status Digital Input Status Operation
ON Circuit open Clear request to execute the safety function.
OFF Circuit closed Request to execute the safety function.

Digital inputs must be redundant inputs.

7.3.3

Safety Data Input Signal (SDIS)

(1)

The SDIS signal changes the operation status in the SLI and SHP functions.

You can use a digital input signal.

Definition of SDIS

Signal Status

Definition

ON

Changes the operation status. */

OFF

Continues operation.

*1 SLI function: This signal is the trigger to transition from the SOS function to the SLP function.
SHP function: This signal is the trigger to set the safe home position.
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(2) Relationship between SDIS Status and Digital Input Status

SDIS Status Digital Input Status Operation
ON Circuit open Request to operate the safety function.
OFF Circuit closed Clear request to operate the safety function.

734

SBC Feedback Signal (SBCIS)

(1)

(2)

SBCIS is used when the SBC function is used. This inputs the feedback signal of the safety relays the ASM-X

controls.

Refer to the following section for details on operation.
& 7.16 SBC (Safe Brake Control) on page 192

You can use a digital input signal (redundant inputs).

Definition of SBCIS

Signal Status

Definition

ON

The relay coil for brake power supply control is energized.

OFF

The relay coil for brake power supply control is de-energized.

Relationship between SBCIS Status and Digital Input Status

SBCIS Status Digital Input Status Operation
ON Circuit open The re]ay coil for brake power supply control
is energized.
OFF Circuit closed The relay cpll for brake power supply control
is de-energized.

Digital inputs must be redundant inputs.

7.3.5

Settings for Digital Input Signals

134

(1)

The settings for the digital input signals are set in the following parameters. Set the selection for the port to use,
the input filtering time, and the discrepancy allowable time for the input comparison diagnostic.

List of Parameter Settings for Digital Input Signals

Parameter No. Name Unit Setting Range | Default Setting

Digital Input Port A (DIA) Selection

PcOCO =n.oooX - 0,1 0
0: Do not use, 1: Use

PcOC1 Digital Input Port A (DIA) - Filtering Time 1 ms 0 to 1000 0

PcOC2 Digital Input Port A (DIA) - Discrepancy Allowable Time 1 ms 15 to 1000 15
Digital Input Port B (DIB) Selection

PcOC5 =n.oooX - 0,1 0
0: Do not use, 1: Use

Pc0C6 Digital Input Port B (DIB) - Filtering Time 1 ms 0 to 1000 0

PcOC7 Digital Input Port B (DIB) - Discrepancy Allowable Time 1 ms 15 to 1000 15
Digital Input Port C (DIC) Selection

PcOCA =n.oooX - 0,1 0
0: Do not use, 1: Use

Continued on next page.
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(2)

(3)

Continued from previous page.

Parameter No. Name Unit Setting Range | Default Setting
PcOCB Digital Input Port C (DIC) - Filtering Time 1 ms 0 to 1000 0
PcOCC Digital Input Port C (DIC) - Discrepancy Allowable Time 1 ms 15 to 1000 15
Digital Input Port D (DID) Selection

PcOCF = n.oooX - 0,1 0
0: Do not use, 1: Use

PcODO Digital Input Port D (DID) - Filtering Time 1 ms 0 to 1000 0

PcOD1 Digital Input Port D (DID) - Discrepancy Allowable Time 1 ms 15 to 1000 15
Digital Input Port E (DIE) Selection

PcOD4 = n.oooX - 0,1 0
0: Do not use, 1: Use

PcODS Digital Input Port E (DIE) - Filtering Time 1 ms 0 to 1000 0

PcOD6 Digital Input Port E (DIE) - Discrepancy Allowable Time 1 ms 15 to 1000 15

Input Circuit Block Diagram

The following figure shows an example of the DIA input circuit block diagram.
External wiring

/" 24\DC ASM-X
power supply Switch CPU1
CN21
3 DIA1| | 28 Input Safety
‘ | ¢ ; Inpu_tt Ra :'Ttpm == comparison - function
! ' o] cireut fiter diagnosis channel 1
| | ! 1
! b | CPU2
: | oa !
! DIA2| |: '231 Inout Input Input Safety
DICOM| |! 18: cirgt:]it | ﬁ"‘:‘; - comparison - function
| L,., K diagnosis | | channel 2
Y /

Input Signal Comparison Diagnostic

The ASM-X performs a diagnostic to determine if the statuses of channel 1 (DIol) and channel 2 (DIo2) of a
digital input port are matched. If you set the discrepancy allowable time for a digital input port, the alarm will

not occur if the statuses of channel 1 and channel 2 are matched within the set amount of time, even if they were
once unmatched.

Digital input port DIO1

(O:Ato E) ON OFF ON
Digital input port DICI2 ON ! OFF " ON

(O:Ato E) ! !

Digital input signal match state Match { Discrepancy X Match ><Discrepancy ‘ Match

Discrepancy time

‘Discrepancy time

If the duration of discrepancy exceeds the discrepancy allowable time, alarm A.E11 to A.E15 (Safety Module -
DIo (o: A to E) Diagnostic Error) will occur. The SERVOPACK will enter the STO state and the ASM-X output
signals will turn OFF.
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Digital input port DICI1
(O: Ato E) ON OFF
Digital input port DICI2 } ON
(O:Ato E) !
Digital input signal match state Match >< Discrepancy

'‘Discrepancy time;

SERVOPACK status HWBB (STO) state

Digital Output Signal X Output transistor OFF state

(a) Related Alarms

Alarm Number Alarm Name Alarm Meaning

A.Ell Séfety M.O dule - DIA The statuses of DIA1 and DIA2 did not match within the specified time.
Diagnostic Error

AEI2 ngety Mf)dule - DIB The statuses of DIB1 and DIB2 did not match within the specified time.
Diagnostic Error

AE13 Sqfety Module - bIC The statuses of DIC1 and DIC2 did not match within the specified time.
Diagnostic Error

A.E14 Sa.lfety M.O dule - DID The statuses of DID1 and DID2 did not match within the specified time.
Diagnostic Error

AEIS Sa.fety M.O dule - DIE The statuses of DIE1 and DIE2 did not match within the specified time.
Diagnostic Error

(b) Recovering from the Alarm Status

After the statuses of channel 1 and channel 2 match, reset the alarm in the SERVOPACK. The SERVOPACK
will return to the normal operation status.

7.3.6 Examples of Using Input Signals

(1) Using a Different Safety Request Input Signal (SRIS) for Each Safety
Function Slot
The following example shows safety function slots 1 to 3 being controlled using digital input ports A to D (DIA
to DID).

In this example, each SRIS is input from a different terminal, and this allows the activation timing of each func-
tion to be individually controlled.

Each SDIS is also input from a different terminal, and this allows the operation timing to be individually
controlled.
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DIA

R

DIB

SRIS
SDIS

Safety function slot 1

DIC

i

SRIS
SDIS

Safety function slot 2

DID

—3

SRIS
SDIS

Safety function slot 3

(2) Using SRIS Shared between Multiple Safety Function Slots

The following example shows SRIS being shared on DIA to DIC between safety function slots 1 to 3. When
safety function slots 1 to 3 are activated at the same time, you can reduce the signal terminals used by sharing
signals in this manner.

DIA

DIB

SRIS .

Safety function slot 1
SDIS
SRIS .

Safety function slot 2
SDIS

DIC

B

SRIS
SDIS

Safety function slot 3
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7.4 Output Signals

7.4.1

Output Signal Types

The types of output signals that are output from the ASM-X are shown below.

Signal Remarks

Safety Function Status Output Signal (EDM: Redundant Outputs) —

Safety Function Status Output Signal (EDM: Single Output) -

SSM Output Signal (SSMOS) —

SBC Output Signal (SBCOS) -

7.4.2

Safety Function Status Output Signal (EDM)
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(1)

(2)

©)

EDM is a diagnostic signal that outputs the status of the safety function.
There are the following four types of safety function statuses it can output. These types are set in parameters.

You can select to output the status to a digital output signal, and you can also select Redundant Outputs or Single
Output.

Definition of EDM

Safety Function
Definition
Type of Status Output Status
ON The safety function is operating.
In Operation
OFF The safety function is not operating.
ON The safety function is being executed in the safe state.
Working Safety Function */
OFF The safety function is not being executed in the safe state.
ON A limit violation for the monitoring threshold has occurred.
After Limit Violation
OFF A limit violation for the monitoring threshold has not occurred.
ON The safety function has entered the STO state.
HWBB (STO) State *2
OFF The safety function has not entered the STO state.

*1 Check the operating specifications of the safety functions for details.
*2 This state includes the following two cases:

* The STO state is always set after the Monitoring Time (t2) has elapsed after the activation signal for a safety function, such as the
SS1-t function, is enabled.

* When the STO function has operated normally after the STO function is activated because a safety function has a limit violation.

EDM Destination Types

Output Destination Specification Remarks

Redundant outputs (two outputs) —

Digital output signal

Single output -

Specifications of the Digital Output Diagnostic Output (Test Pulses)
Signal

The specifications for using EDM as a digital signal (redundant outputs) are shown below.
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(4)

The following example shows when "In Operation” is output to EDM.

Safety Function Status

Output Status

Remarks

ON (In Operation)

Output transistor OFF

OFF

Output transistor ON

Includes test pulses.

OFF

ON (In Operation)

Safe output
channel 1 ]

—-—

.| Topw

Safe output
channel 2 -

Topi

Topw: Test pulse width (1 ms to 20 ms, settable with parameter)
Topi: Test pulse interval (approx. 100 ms, not settable with parameter)

Specifications of the Digital Output Diagnostic Output (Single Output)

The specifications for using EDM as a digital signal (single output) are shown below.

The following example shows when "In Operation” is output to EDM.

Safety Function Status Output Status Remarks
ON (In Operation) Output transistor ON No test pulse output
OFF Output transistor OFF -
OFF ON (In Operation)

Output
(single output)

7.4.3

SSM Output Signal

(SSMOS)

(1)

(2)

SSMOS is the safe output signal that is output from the SSM function.
Single signal output cannot be used because this is a safe output signal. Redundant outputs are required.
If the SSM function detects the limit violation state, SSMOS is turned ON.

Definition of SSMOS
Signal Status Definition
ON A limit violation was detected in the SSM function.
OFF A limit violation was not detected in the SSM function.

Specifications for Use as a Digital Signal

The specifications for using SSMOS as a digital signal are shown below.

The test pulses specifications are the same as those for EDM.

Refer to the following section for EDM.
& (3) Specifications of the Digital Output Diagnostic Output (Test Pulses) Signal on page 138

Safety Function Status

Output Status

Remarks

ON

Output transistor OFF

OFF

Output transistor ON

Includes test pulses.
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744

SBC Output Signal (SBCOS)

(1)

(2)

SBCOS is the signal output from the SBC function for driving relays.

Single signal output cannot be used because this is a safe output signal. Redundant outputs are required.
Refer to the following section for details on operation.

& 7.16 SBC (Safe Brake Control) on page 192

This signal can be used only with digital output.

To keep the safety relays driven by SBCOS from operating with the test pulses output by the ASM-X, disable the
test pulses in the output signal settings.

Definition of SBCOS
Signal Status Definition
ON No request to energize the relay coil for brake power supply control
OFF Request to energize the relay coil for brake power supply control

Specifications of SBCOS

SBCOS Status Output Status Operation
ON Output transistor OFF Sets the relay coil fpr brake power supply con-
trol to the de-energized state.
OFF Output transistor ON Sets the relay coil for brake power supply con-

trol to the energized state.

7.4.5

Settings for Digital Output Signals
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(1)

The settings for the digital output signals are set in the following parameters. Set the selection of the output port
to use, the usage selection, the initial stuck diagnosis selection, the test pulse diagnosis selection, the test pulse
length, and the delay times when the output signal is ON and OFF.

List of Parameter Settings for Digital Output Signals

Parameter Name Unit Setting Default
No. Range Setting

PcOEQ = Digital Output Port A (DOA) - Selection 0.1 0
n.oooX 0: Do not use, 1: Use ’
PeOEO Digital Output Port A (DOA) - Usage Selection

N =
n.ooXo 0: EDM (Redundant Outputs), 1: EDM (Single Output), 2: SSMOS, - 0to4 0

3: Reserved (do not set), 4: SBCOS

PcOEO = Digital Output Port A (DOA) - Initial Stuck Diagnosis Selection */ 0.1 )
n.oXoo 0: Disable, 1: Enable ’
PcOEO = n. Digital Output Port A (DOA) - Test Pulse Diagnosis Selection *2 o !
Xooo 0: Disable, 1: Enable ’
PcOE1 Digital Output Port A (DOA) - Test Pulse Length 1 ms 2t020 2
PcOE2 Digital Output Port A (DOA) - ON Delay Time *3 1 ms 30 to 300 30
PcOE3 Digital Output Port A (DOA) - OFF Delay Time *3 1 ms 30 to 300 30
PcOE6 = Digital Output Port B (DOB) - Selection 0.1 0
n.oooX 0: Do not use, 1: Use ’

Continued on next page.
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Continued from previous page.

Parameter Name Unit Setting Default
No. Range Setting
PeOE6 Digital Output Port B (DOB) - Usage Selection
¢ =
0: EDM (Redundant Outputs), 1: EDM (Single Output), 2: SSMOS, - Oto4 0
n.ooXo
3: Reserved (do not set), 4: SBCOS
PcOE6 = Digital Output Port B (DOB) - Initial Stuck Diagnosis Selection */ 0.1 |
n.0Xoo 0: Disable, 1: Enable ’
PcOE6 =n. Digital Output Port B (DOB) - Test Pulse Diagnosis Selection *2 o1 |
Xooo 0: Disable, 1: Enable ’
PcOE7 Digital Output Port B (DOB) - Test Pulse Length 1 ms 2t0 20 2
PcOES8 Digital Output Port B (DOB) - ON Delay Time *3 1 ms 30 to 300 30
PcOE9 Digital Output Port B (DOB) - OFF Delay Time *3 1 ms 30 to 300 30
PcOEC. = Digital Output Port C (DOC) - Selection 0.1 0
n.oooX 0: Do not use, 1: Use ’
PCOEC Digital Output Port C (DOC) - Usage Selection
¢ =
hooX o 0: EDM (Redundant Outputs), 1: EDM (Single Output), 2: SSMOS, - 0to4 0
3: Reserved (do not set), 4: SBCOS
PcOEC = Digital Output Port C (DOC) - Initial Stuck Diagnosis Selection */ . !
n.0Xoo 0: Disable, 1: Enable ’
PcOEC = n. Digital Output Port C (DOC) - Test Pulse Diagnosis Selection *2 0.1 1
Xooo 0: Disable, 1: Enable ’
PcOED Digital Output Port C (DOC) - Test Pulse Length 1 ms 2 to 20 2
PcOEE Digital Output Port C (DOC) - ON Delay Time *3 1 ms 30 to 300 30
PcOEF Digital Output Port C (DOC) - OFF Delay Time *3 1 ms 30 to 300 30
PcOF2 = Digital Output Port D (DOD) - Selection o1 0
n.oooX 0: Do not use, 1: Use ’
PeOF2 Digital Output Port D (DOD) - Usage Selection
cOF2 =
I 0: EDM (Redundant Outputs), 1: EDM (Single Output), 2: SSMOS, - 0to4 0
3: Reserved (do not set), 4: SBCOS
PcOF2 = Digital Output Port D (DOD) - Initial Stuck Diagnosis Selection */ 0.1 1
n.0Xoo 0: Disable, 1: Enable ’
PcOF2 =n. Digital Output Port D (DOD) - Test Pulse Diagnosis Selection *2 0.1 1
Xooo 0: Disable, 1: Enable ’
PcOF3 Digital Output Port D (DOD) - Test Pulse Length 1 ms 2 to 20 2
PcOF4 Digital Output Port D (DOD) - ON Delay Time *3 1 ms 30 to 300 30
PcOF5 Digital Output Port D (DOD) - OFF Delay Time *3 1 ms 30 to 300 30
PcOF8 = Digital Output Port E (DOE) - Selection o1 0
n.oooX 0: Do not use, 1: Use ’
PCOFS Digital Output Port E (DOE) - Usage Selection
cOF8 =
n.ooX5 0: EDM (Redundant Outputs), 1: EDM (Single Output), 2: SSMOS, - 0tod 0
3: Reserved (do not set), 4: SBCOS
PcOF8 = Digital Output Port E (DOE) - Initial Stuck Diagnosis Selection */ 0.1 1
n.0Xoo 0: Disable, 1: Enable ’
PcOF8 =n. Digital Output Port E (DOE) - Test Pulse Diagnosis Selection *2 0.1 |
Xooo 0: Disable, 1: Enable ’
PcOF9 Digital Output Port E (DOE) - Test Pulse Length 1 ms 2 to 20 2
PcOFA Digital Output Port E (DOE) - ON Delay Time *3 1 ms 30 to 300 30
PcOFB Digital Output Port E (DOE) - OFF Delay Time *3 1 ms 30 to 300 30
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(2)

*1

*2

*3

If an output port is set not to be used or if the usage is set to EDM (Single Output), the initial stuck diagnosis will not be performed
regardless of the initial stuck diagnosis selection setting.

If an output port is set not to be used or if the usage is set to EDM (Single Output), test pulses will not be output regardless of the test

pulse output selection setting.
Set the response time of the load to be connected to the digital output port. Set the minimum value if there is no resistance load or
other delay time. If the output signal does not change within the set ON delay and OFF delay times, alarms A.E78 to A.E7C (Safety
Module - DO Diagnostic Error) will occur.

Output Circuit Block Diagram

The following figure shows an example of the DOB output circuit block diagram.
External wiring

-~

24-VDC
power supply

N

N ASM-X
CN21 CPU1
DOB1 BREL
4(8) ‘ @ ! Output Output diagnosis Safety function

| | circuit (test pulse) channel 1
I |
1 :
: : [ Initial fixing diagnosis
I |
: 1

DOB2 | 8 |

.—® ! @ Output Output diagnosis Safety function
! circuit (test pulse) channel 2
B 2
I |
I |
- | !  Initial fixing diagnosis
I |
I I
+ DOCOM L4 cPuz
Fuse {
|

I |
I |
I I

7.4.6

Initial Stuck Diagnosis for Digital Output
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If using a digital output, the stuck diagnosis of the digital output is performed after the power is turned ON.

During the stuck diagnosis, the ASM-X forces the output signal ON and OFF, and measures must be imple-
mented to prevent malfunction due to this change in the signal in devices that receive the digital output.

During the stuck diagnosis, the STO state is set, and when the initial stuck diagnosis is completed, the STO state
is automatically cleared unless the STO command is given. Afterward, the EDM1 signal on CN8 of the SERVO-

PACK is turned OFF, the Servo Ready signal is turned ON, and the Servo ON command can be received.
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Control power ON

DOA1

DOB1

DOC1

DOD1

DOE1

DOA2

DOB2

DOC2

DOD2

DOE2

SERVOPACK
status

EDM1 signal
(CN8, pin 7 and 8)

Servo ready
output (/S-RDY)
signal

5 s max.
T oFeTA ON
[~

ON OFF| \‘TE})FF‘TEj)N : ON
I
i L
ON OFF| }Tc,orr‘Tc,oN ‘ ON
! i
ON OFF]| }TD,OFF‘TD,ON ‘ ON
! i L
ON OFF|  ITeoreT ON
L |
ON OFF| iTA»OF?TA»ON ON
I | I
ON OFF iTBioFFlTeioN ‘ ON
e
ON OFF|  Tme.orsTc.on ON
! i L
ON OFF|  iTo.orsToon ON
I | I

ON OFF iTwTTEﬁN} ON

\<—>‘<—>‘

i

ON OFF i ;ON
I
STO state X BBstate
I
i
| OFF

ON (safe state enabled)

OFF

(safe state disabled)

ON

(ready to receive
Servo ON signal)

Refer to the following section for Tao_on (ON Delay Time) to Tg_orr (OFF Delay Time).
& 7.4.5 Settings for Digital Output Signals on page 140

Output signals that are set not to perform the stuck diagnosis in the parameter settings are skipped.

The following chart shows an example of diagnosis execution with the initial stuck diagnosis for DOC skipped.
Control power ON

DOA1

DOBH1

DOC1

DOD1

DOE1

DOA2

DOB2

DOC2

DOD2

DOE2

SERVOPACK
status

EDM1 signal
(CN8, pin 7 and 8)

Servo ready
output (/S-RDY)
signal

5 s max.
\TA,OFH‘TA,ON
14—»_—»}
|
ON I%I }TB,OFH‘TB,ON , ON
| i ;
ON OFF| ! ON
|
L
ON (no initial fixing diagnosis) 1 I
1To_oFATo_on
R
|
ON OFF ;TE OFF‘TE ON ON
! - i ~ L
|
ON OFF, ;TA_OFF“TA»ON ON
I
{ i I}
|
ON m ;TBﬁOF#TEioN ‘ ON
]
ON OFF | ON
|
|
ON (no initial fixing diagnosis) iTD oriTo o
o
f T
ON OFF e oreTe o ON
T
ON OFF i ‘ ON
|
|
Safe state X BB state

OFF

ON (safe state enabled)

OFF

I
I
|
| (safe state disabled)
I

ON

(ready to receive Servo ON signal)

1.4.7

Periodic Initial Stuck Diagnosis for Digital Output

After the initial stuck diagnosis is completed, a stuck diagnosis is performed for digital output signals when a
digital output changes due to EDM or other signal output.
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This stuck diagnosis checks if the rising or falling digital output signal is output within the ON delay and OFF
delay times for the digital output signal.

If an error is detected, alarm A.E78 to A.E7C (Safety Module - DOo Diagnostic Error) will occur.
This diagnosis function cannot be turned OFF.

If alarm A.E78 to A.E7C occurs due to a delay in the signal changing from the load on the external wiring of the
digital output signal, adjust the ON delay and OFF delay times for the output signal.

7.4.8

Examples of Using Output Signals
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(1)

(2)

()

To Output EDMs from Safety Function Slots Each to a Different
Terminal

The following example shows the EDMs from safety function slots being output to digital output signals (DOA
and DOB).

In this example, the status of the safety functions can be read for each slot because each EDM is output to a dif-
ferent terminal.

tat
Slot 1 EDM # Status DOA

Status
Slot 2 EDM # DOB

To Output EDM from Safety Function Slots to the Same Terminal
You can output EDM from multiple slots to the same output signal terminal.

The following example shows EDM from slot 1 and slot 2 output to DOA.

In this case, DOA is output using OR of slot 1 and slot 2.

To output EDM from multiple slots to the same output terminal in this way, we recommend that you make the
statuses to output the same. (No alarm will occur even if the output statuses are not made the same.)

Slot 1 EDM # Status DOA

Status
Slot 2 EDM

The relationship between the EDM statuses of slot 1 and slot 2 and the status of DOA is shown below.

Slot 1 EDM Status Slot 2 EDM Status DOA Status (Signal Level)
OFF OFF OFF (output transistor is ON)
ON OFF ON (output transistor is OFF)
OFF ON ON (output transistor is OFF)
ON ON ON (output transistor is OFF)

To Output EDMs (Single Output) from Safety Function Slots to the
Same Terminal

Even if EDMs are single outputs, you can output the EDMs to the same output signal terminal. The output status
is the OR of those slots.
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Stat
Slot 1 EDM %} aus ~ DOA1
Status
Slot 2 EDM
Slot 3 EDM Status
° DOA2
tat
Slot 4 EDM Status

The relationship between the EDM statuses of slot 1 and slot 2 and the status of DOA1 is shown below.

Slot 1 EDM Status

Slot 2 EDM Status

DOA1 Status (Signal Level)

OFF OFF OFF (output transistor is OFF)
ON OFF ON (output transistor is ON)
OFF ON ON (output transistor is ON)
ON ON ON (output transistor is ON)

The relationship between the EDM statuses of slot 3 and slot 4 and the status of DOAZ2 is shown below.

Slot 3 EDM Status

Slot 4 EDM Status

DOAZ2 Status (Signal Level)

OFF OFF OFF (output transistor is OFF)
ON OFF ON (output transistor is ON)
OFF ON ON (output transistor is ON)
ON ON ON (output transistor is ON)
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7.5
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Warnings during Limit Violation

A limit violation warning will occur if a limit violation is detected while a safety function is running.

Warning Number

Warning Name

Warning Meaning

A.9CO

Safety Module - Safety
Slot 1 Limit Violation

A limit violation was detected in the monitoring operation of safety slot 1.

A.9C1

Safety Module - Safety
Slot 2 Limit Violation

A limit violation was detected in the monitoring operation of safety slot 2.

A9C2

Safety Module - Safety
Slot 3 Limit Violation

A limit violation was detected in the monitoring operation of safety slot 3.

A9C3

Safety Module - Safety
Slot 4 Limit Violation

A limit violation was detected in the monitoring operation of safety slot 4.

A.9C4

Safety Module - Safety
Slot 5 Limit Violation

A limit violation was detected in the monitoring operation of safety slot 5.

A.9C5

Safety Module - Safety
Slot 6 Limit Violation

A limit violation was detected in the monitoring operation of safety slot 6.

A.9C6

Safety Module - Safety
Slot 7 Limit Violation

A limit violation was detected in the monitoring operation of safety slot 7.

A.9C7

Safety Module - Safety
Slot 8 Limit Violation

A limit violation was detected in the monitoring operation of safety slot 8.

A.9C8

Safety Module - Safety
Slot 9 Limit Violation

A limit violation was detected in the monitoring operation of safety slot 9.

The warning status is cleared by ending the safety function and resetting the alarm in the SERVOPACK.

Refer to the following manual for the procedure to reset an alarm.
[T AC Servo Drive -XS SERVOPACK with Analog Voltage/Pulse Train References Product Manual (Manual number: SIEP C710812 03)

[JQ =-XS SERVOPACK with EtherCAT Communications References Product Manual (Manual No.: SIEP C710812 02)

Important

“@ To reset an ASM-X alarm, the SERVOPACK alarm must be reset twice.




7.6 STO (Safe Torque OFF)

7.6 STO (Safe Torque OFF)

7.6.1 Function Description
When the Safety Request Input Signal (SRIS) is turned ON, the STO function activates the HWBB in the SER-
VOPACK to shut OFF the servomotor's torque.
Safety request input signal OFF - -
(SRIS) (no safety function execution request) ON (safety function execution request)
|
:
l
Safe function status Waiting for operation >< STO state
|
l
SERVOPACK status Operating Status X HWBB (STO) state
l
|
Safety function status !
In operation OFF | ON
|
Working safety function OFF ON
|
|
After limit violation : OFF
:
HWBB (STO) state OFF ON
|
|
:
The time from when SRIS is turned ON to when the SERVOPACK enters the HWBB (STO) state is called "STO
shutoff response time."
inout si OFF
(S;;‘Tg) request input signal (no safety function execution request) ON (safety function execution request)
SERVOPACK status Operating Status HWBB (STO) state
e E—
STO shutoff response time
The specifications of the STO shutoff response time are given next.
Safety Performance Specifications
STO shutoff response time 15 ms or less + input signal filter time (parameter setting)
7.6.2 Operation during Limit Violation
A limit violation will not occur because the STO function has no monitoring target.
7.6.3 Operation Examples

(1)

When the STO Function Is Executed After the Servo Is Turned OFF

The following chart shows the sequence until normal operation resumes after the STO function was executed

and the HWBB state was set after the servo was turned OFF.
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7.6 STO (Safe Torque OFF)

Procedure when safety function starts Recovery Procedure

Speed Control

Deceleration to stop
by host reference

Motor speed

Operation
by host reference

0 Time

OFF

OFF

Servo ON command ON

| ON

Safety request input signal (SRIS) (no STO function execution request)[ON (STO function execution request)]  OFF (no STO function execution request)
| |
| |
| |
| |

Safety function status ! !

|
SERVOPACK status Operating status )__ BB state_X HWBB state BB state X Operating Status
| : : |
| |
In operation OFF [ ON | OFF
| |
Working safety function OFF | ON | OFF
| |
After limit violation | OFF |
| |
HWBB (STO) state OFF | ON | OFF
l l
| |
Safety function status [ Waiting for operation X Safe (HWBB) state X Waiting for operation

(2) The STO Function Is Executed While the Servomotor Is Operating

The following example shows the sequence until normal operation is resumed after the HWBB state is activated
due to execution of the STO function while the servomotor is operating.

The motor stopping method after the SERVOPACK is changed to HWBB (STO) state, uses the stop mode that is
set for Pn001 = n.oooX (Motor Stopping Method for Servo OFF). However, if you set Pn001 = n.ooo0 or
n.ooo] (stop the motor by applying the dynamic brake), observe the following precautions.

by * The dynamic brake is not a safety-related element. You must design the system so that a hazardous condition does not
occur even if the servomotor coasts to a stop in the STO state.

Important e Normally, you should use a sequence that returns to the STO state after stopping for a reference.
If the application frequently uses the STO, stopping with the dynamic brake may result in the deterioration of elements in
the SERVOPACK. Therefore, you should use a sequence that activates the STO state after stopping.

To change the SERVOPACK from HWBB state to BB state after the STO function is executed, the Servo OFF
command must be sent.
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Speed Control

Stop or coast to a stop
by dynamic brake

Motor speed

Operation by
host reference

0 Time
OFF
Safety request input signal (1oSTOfincionexecutionrequest] ~ ON (STO function execution request) | OFF (no STO function execution request)
(SRIS) ! w
Servo ON command ON o OFF : | ON
| | |
SERVOPACK status Operating status X HWBB state BB sta@K Operating status
| | |
Safety function status ! ! ‘
In operation OFF ON | OFF
| |
Working safety function OFF ON | OFF
| |
| |
After limit violation ! OFF !
| |
HWBB (STO) state OFF ON I OFF
| |
|
Safety function status L Waiting for operation > Safe (HWBB) state X Waiting for operation
|
7.6.4 Activation Method
(1) Parameter Settings
The STO function settings are configured in the following parameters.
The parameter numbers depend on the slot. Refer to the following section for details.
& 7.2.3 Parameters for Safety Function Slot Settings on page 131
Parameter Name | Description ‘ Remarks

Safety Function Configuration I

Safety Function Selection Select "STO."

Safety Function Configuration II

Terminal Port Selection for Safety Request | Select from the following.
Input Signal « DIA to DIE

When you select a digital input sig-
nal (DIA to DIE), confirm that the
same input port is set to "Use" in the
input signal setting parameter */ as
the input port selected in this
parameter.

Terminal Port Selection for Safety Data
Input Signal

Select "Disabled" (default setting).

Safety Function Configuration IIT

Continued on next page.
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(2)

Continued from previous page.

Parameter Name

Description

Remarks

Terminal Port Selection for EDM Signal

Select from the following.

» Disabled

* DOA to DOE (Redundant Outputs)
* DOAI to DOE2 (Single Output)

When you select "Disabled,"
select "Disabled" for EDM Signal
Behavior below as well.

When you select a digital output
signal (DOA to DOE or DOA1 to
DOE2), confirm that the same
output port is set to "Use" in the
output signal setting parameter *2
as the output port selected in this
parameter.

EDM Signal Behavior

Select from the following.

* Disabled

* In Operation

* Working Safety Function
* After Limit Violation

* HWBB (STO) State

Safety Function Configuration IV

Signal

Terminal Port Selection for Safe Output

Select "Disabled" (default setting).

*1 Refer to the following section for details on the input signal setting parameters.
& 7.3.5 Settings for Digital Input Signals on page 134

*2 Refer to the following section for details on the output signal setting parameters.
& 7.4.5 Settings for Digital Output Signals on page 140

Parameter Name

Unit

Sign

Setting Range

Remarks

Monitoring Parameter

Not used. Set this parame-
ter to the default setting.

Waiting Time (t1) 10 ms No 0 to 10000
Monitoring Time (t2) 10 ms No 0 to 10000
Speed Limit (s1) User speed reference unit |No 0 to 4294967295
Speed Limit (s2) User speed reference unit | No 0 to 4294967295
. .. User acceleration refer- -2147483648 to

Acceleration Limit (al) ence unit Yes 2147483647

. - User position reference -2147483648 to
Distance Limit (p1) unit Yes 2147483647

. .. User position reference -2147483648 to
Distance Limit (p2) unit Yes 2147483647
Distance Limit (p3) grfletr position reference |\ 0 to 4294967295

Signal Operation

Turn ON SRIS.

7.6.5

Returning to Normal Operation

150

(1)

(2)

Signal Operation

Turn OFF SRIS.

SERVOPACK Recovery Conditions

To recover to normal operation after the STO function is activated and the SERVOPACK entered the HWBB
state, the SERVOPACK must first be changed to BB state. The conditions to change to the BB state are as

follows.



7.6 STO (Safe Torque OFF)

Item

Condition

Servo ON command to the SERVOPACK

The command must not be sent.

Polarity detection request command to the SERVOPACK

The command must not be sent.

SERVOPACK utility functions to turn the servo ON (e.g., Jog
(Fn002) and Origin Search (Fn003))

Utility functions must have been completed.
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7.7 SS1-r (Safe Stop 1, Ramp Monitored)

7.7 SS1-r (Safe Stop 1, Ramp Monitored)

7.7.1 Function Description

When the Safety Request Input Signal (SRIS) is turned ON, the SS1-r function monitors servomotor deceleration
until the Monitoring Time (t2) has elapsed, and then it activates the HWBB in the SERVOPACK to shut OFF the
servomotor's torque.

The speed limit during deceleration monitoring is shown below with the edge of the SRIS signal set as t = 0.

The speed limits (s1 and s2) are parameter settings. Enter these as positive values. The speed limit is set for both
forward and reverse.

Monitoring Conditions Limit Violation Conditions Remarks

t<tl | Motor speed | > | sl | Speed monitoring

| Motor speed | > | Max { sl * (t2—1t) /(2 —

<t<
tl<t<t2 t1),s2 } |

Speed monitoring

t>12 Activate STO function Not monitored

Speed Control
Y Forbidden speed range

Motor speed i

(Safety module: —

Actual speed *1)

/—Speed limit (Safety module: Actual speed limit 1 *1)

s1

Time

s1

Speed limit (Safety module: Actual speed limit 1 (inv.) *1)

0 T

— !

Forbidden speed range

|
|
|
|
)
|
|
|
|
|
|
|
I

i t2
) . OFF ! |

(Ssaé?tsy) request input signal (ny ety funcion executon request)| ON (safety function execution request)
SS1-r function status  Waiting for operation Deceleration monitoring X STO state
SERVOPACK status ! Operating status X HWBB (STO) state
Safety function status | i

In operation OFF | ON

Working safety function 1 OFF | ON

After limit violation | OFF !

HWBB (STO) state ! OFF ON

*1 Displayed on the [Trace] window in the SigmaWin+.
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7.7 SS1-r (Safe Stop 1, Ramp Monitored)

7.7.2

Operation during Limit Violation

If the motor speed exceeds the speed monitoring value, a limit violation state occurs. If a limit violation state
occurs, the SS1-r function stops monitoring and activates the STO function.

Speed Control 4 “
i_ Speed limit
Motor speed |
. 'ﬁ Limit violation
i s1
—1 | -
! ] ! Time
I s1 |
1 ~L Speed limit
— |
: 2
Safety request input signal OFF | :
(SR Sy) QUESTINPUL SIINAT 0 safety function execution request) ON i(safety function execution request)
SS1-r function status Waiting for operation XDeceleration monitoring>:< STO state
SERVOPACK status Operating|status i HWBB (STO) state
Safety function status i i
In operation OFF ‘ | ON
Working safety function i OFF I ON
After limit violation | OFF | ON
HWBB (STO) state | OFF | ON

7.7.3

Operation Examples

We recommend a sequence where the host controller decelerates the servomotor to a stop or turns the servo OFF
before the STO state is entered with the SS1-r function.

The following example shows the operation when SRIS is turned ON while the servomotor is operating.

The SS1-r function monitors servomotor deceleration until t2 has elapsed. During this time, the host controller
decelerates the servomotor to a stop and then inputs the Servo OFF command after the servomotor stops.

After t2 has elapsed, SS1-r activates the HWBB in the SERVOPACK to turn OFF the servomotor's torque.
When SRIS is turned OFF, the HWBB state is changed to BB state.

You can recover to normal operation by inputting the Servo ON command while in the BB state.
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After limit violation

Procedure when safety function starts Recovery Procedure
t1
A i |
Speed Control | \1otor speed Deceleration to stop Normal
—:r\ by host reference operation

;’ 'ﬁ Speed limit

R

Ly N Y _

0 ; vs2 Time
i - Speed limit
- |
o i ! !
Safety request input signal (Sstsfnineesuionegiesl]  ON (SS1-r function execution' request) | OFF (no SS1-r function execution request)
(SRIS) ‘ : :
Servo ON command "~ ON 1 | OFF ! | ON
SERVOPACK status 'Operating status X BB state XHWBB state)@B state Operating status
Safety function status ! ‘ i 3 ‘
In operation OFF . ON ! | OFF
Working safety function OFF ON OFF
OFF | :

OFF on | OFF

HWBB (STO) state

The following example shows the operation when a limit violation has occurred while monitoring deceleration
after activating the safety function.

When a limit violation occurs, the ASM-X provides the STO function to the SERVOPACK and activates the
HWRBB state to turn OFF the servomotor's torque.

When SRIS is turned OFF while in the limit violation state, the limit violation state is cleared and changed to BB
state.

You can recover to normal operation by inputting the Servo ON command while in the BB state.



7.7 SS1-r (Safe Stop 1, Ramp Monitored)

Startup procedure

STO status due to limit violation

Recovery procedure

Speed limit

Monitoring error

/ (speed limit violation)

Speed
Motor speed |
i s1
0 !
i s1

\M Speed limit

Time

0FF OFF
Safety request input signal (i §-funcon executon equest] ON}(SS1-r function execution request) (no SS1-r function execution request)
SERVOPACK status Operating status )K HWBB state X BB state
Safety function status | i
In operation OFF i ON OFF
Working safety function OFF ! ON lL
After limit violation OFF ! ON ‘ oFF
HWBB (STO) state OFF l ON | OFF
7.7.4 Activation Method
(1) Parameter Settings
The SS1-r function settings are configured in the following parameters.
The parameter numbers depend on the slot. Refer to the following section for details.
& 7.2.3 Parameters for Safety Function Slot Settings on page 131
Parameter Name | Description ‘ Remarks

Safety Function Configuration I

Safety Function Selection

Select "SS1-1."

Safety Function Configuration II

Continued on next page.
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Continued from previous page.

Parameter Name

Description

Remarks

Terminal Port Selection for Safety Request | |

Input Signal

Select from the following.
DIA to DIE
e Slots 1 to 10 limit violation status

When you select a digital input
signal (DIA to DIE), confirm that
the same input port is set to "Use"
in the input signal setting parame-
ter */ as the input port selected in
this parameter.

When you select "Slots 1 to 10
limit violation status," confirm
that the Safety Function Selection
parameter in the slot specified by
this parameter is set to one of the
following functions:

SOS, SLS, SLA, SSR, SDI-p,
SDI-n, SLP, and SLI functions.

Terminal Port Selection for Safety Data
Input Signal

Select "Disabled" (default setting).

Safety Function Configuration III

Terminal Port Selection for EDM Signal

Select from the following.

* Disabled

* DOA to DOE (Redundant Outputs)
* DOA1 to DOE2 (Single Output)

When you select "Disabled,"
select "Disabled" for EDM Signal
Behavior below as well.

When you select a digital output
signal (DOA to DOE or DOAL to
DOE2), confirm that the same
output port is set to "Use" in the
output signal setting parameter *2
as the output port selected in this
parameter.

EDM Signal Behavior

Select from the following.

* Disabled

* In Operation

» Working Safety Function
» After Limit Violation

« HWBB (STO) State

Safety Function Configuration IV

Terminal Port Selection for Safe Output

Select "Disabled" (default setting).

Signal

*1 Refer to the following section for details on the input signal setting parameters.

5 7.3.5 Settings for Digital Input Signals on page 134

*2 Refer to the following section for details on the output signal setting parameters.

5 7.4.5 Settings for Digital Output Signals on page 140

Parameter Name

Unit

Sign

Setting Range

Remarks

Monitoring Parameter

Waiting Time (t1) 10 ms No 0 to 10000 Set the parameter as
shown below.
Monitoring Time (t2) 10 ms No 0 to 10000 .- t1<t2
¢ Dual polarity */
Speed Limit (s1) User speed reference unit |No 0 to 4294967295 * St the parameter as
shown below.
— sl>s2
— s1 < Maximum
Speed Limit (s2) User speed reference unit | No 0 to 4294967295 Motor Speed
(Pc062) *2
. - User acceleration refer- -2147483648 to
Acceleration Limit (al) ence unit Yes 2147483647
TB¥i e T s (1) Us.etr position reference Yes -221 24;14:323624;8 to
um Not used. Set this parame-
s ter to the default setting.
. .. User position reference -2147483648 to
Distance Limit (p2) unit Yes 2147483647
Distance Limit (p3) Srf;r position reference 0 to 4294967295




7.7 SS1-r (Safe Stop 1, Ramp Monitored)

(2)

(3)

*1 The monitoring speed is set as an absolute value without a sign, but the speed is monitored in both the forward and reverse directions.
*2 This comparison is made with the value of Pc062 converted to user speed units. Refer to the following section for details on unit
conversion.
5 (3) Reference Information: Speed Limit (S1) and Maximum Motor Speed Unit Conversion on page 157

Signal Operation
Turn ON SRIS.

Reference Information: Speed Limit (S1) and Maximum Motor Speed
Unit Conversion

The speed limit (s1) and maximum motor speed must be compared by converting both units to [pulses/ms].
This section describes the procedure to convert both units to [pulses/ms].

* Converting the speed limit (s1) unit to [pulses/ms]
Speed limit (s1) [pulses/ms] = (Speed limit (s1) setting) x (User speed unit (numerator)) / (User speed unit
(denominator)) / 1000
= (Speed limit (s1) setting) x (Pc188 setting / Pc18A setting) / 1000

» Converting the maximum motor speed unit to [pulses/ms]
Maximum motor speed [pulses/ms] = (Maximum motor speed [min-'] + 0.5) / 60 / 1000 x Resolution of the

encoder with functional safety */

*1 The resolution of the encoder with functional safety is determined by the setting of Pc170 = n.oooX (Safety Function Monitoring
Resolution Mode Selection). Refer to the following section for details.
(1) Safety Function Monitoring Resolution Mode Selection (Only When an Encoder with Functional Safety Is Connected) on page
104

7.7.5

Returning to Normal Operation

(1)

(2)

Signal Operation
Turn OFF SRIS.

SERVOPACK Recovery Conditions

After the SERVOPACK entered the HWBB state, conditions for recovery to normal operation are the same as for
the STO function.

Refer to the following section for details.
& (2) SERVOPACK Recovery Conditions on page 150

157

Safety Functions

H



7.8 SS1-t (Safe Stop 1, Time Controlled)

7.8 SS1-t (Safe Stop 1, Time Controlled)

7.8.1 Function Description

When the Safety Request Input Signal (SRIS) is turned ON, the SS1-t function activates the HWBB in the SER-
VOPACK to shut OFF the servomotor's torque after the time set in Monitoring Time (t2) has elapsed.

The limit violation state will always be OFF because the SS1-t function does not monitor speed.

We recommend using a sequence in which the host controller decelerates the servomotor to a stop and then turns
OFF the servo before the STO state is set by the SS1-t function.

Monitoring Conditions Limit Violation Conditions Remarks
t<t2 STO function is not activated. Not monitored
t>t2 STO function is activated. Not monitored

Speed Controlk

Motor speed (Safety module: Actual speed *1)

‘ Time
1 2 1
. OFF ! 3
(Ssa;?tsy) request input signal iy efey unction executon request)l ON (safety function executionirequest)
SS1-t function status ~ Waiting for operation 1 Waiting for interruption X STO state
SERVOPACK status ' Operating status X HWBB (STO) state
Safety function status ‘ :
In operation OFF ! ON !
Working safety function : OFF ! ON
After limit violation l OFF :
OFF | ON

HWBB (STO) state

*1 Displayed on the [Trace] window in the SigmaWin+.

7.8.2 Operation during Limit Violation

A limit violation will not occur because the SS1-t function has no monitoring target.
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7.8 SS1-t (Safe Stop 1, Time Controlled)

7.8.3

Activation Method

(1)

Parameter Settings

The SS1-t function settings are configured in the following parameters.

The parameter numbers depend on the slot. Refer to the following section for details.
& 7.2.3 Parameters for Safety Function Slot Settings on page 131

Parameter Name

Description

‘ Remarks

Safety Function Configuration I

Safety Function Selection

Select "SS1-t."

Safety Function Configuration II

Input Signal

Terminal Port Selection for Safety Request

Select from the following.
* DIA to DIE
* Slots 1 to 10 limit violation status

* When you select a digital input
signal (DIA to DIE), confirm that
the same input port is set to "Use"
in the input signal setting parame-
ter */ as the input port selected in
this parameter.

* When you select "Slots 1 to 10
limit violation status," confirm
that the Safety Function Selection
parameter in the slot specified by
this parameter is set to one of the
following functions:

SOS, SLS, SLA, SSR, SDI-p,
SDI-n, SLP, and SLI functions.

Input Signal

Terminal Port Selection for Safety Data

Select "Disabled" (default setting).

Safety Function Configuration III

Terminal Port Selection for EDM Signal

Select from the following.

* Disabled

* DOA to DOE (Redundant Outputs)
* DOAI to DOE2 (Single Output)

* When you select "Disabled,"
select "Disabled" for EDM Signal
Behavior below as well.

* When you select a digital output
signal (DOA to DOE or DOAL to
DOE2), confirm that the same
output port is set to "Use" in the
output signal setting parameter *2
as the output port selected in this

parameter.
Select from the following.
* Disabled
. . * In Operation
EDM Signal Behavior . . -
* Working Safety Function
* After Limit Violation
*» HWBB (STO) State
Safety Function Configuration IV
Tf:rmma] Port Selection for Safe Output Select "Disabled” (default setting). _
Signal
*1 Refer to the following section for details on the input signal setting parameters.
5 7.3.5 Settings for Digital Input Signals on page 134
*2 Refer to the following section for details on the output signal setting parameters.
5 7.4.5 Settings for Digital Output Signals on page 140
Parameter Name Sign Setting Range Remarks

Monitoring Parameter

Waiting Time (t1) 10 ms

No 0 to 10000

Not used. Set this parame-
ter to the default setting.

Monitoring Time (t2) 10 ms

No 0 to 10000

Continued on next page.
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7.8 SS1-t (Safe Stop 1, Time Controlled)

(2)

Continued from previous page.

Remarks

Parameter Name Unit Sign Setting Range
Speed Limit (s1) User speed reference unit | No 0 to 4294967295
Speed Limit (s2) User speed reference unit | No 0 to 4294967295

. _ User acceleration refer- -2147483648 to
Acceleration Limit (al) ence unit Yes 2147483647
. .. User position reference -2147483648 to
Distance Limit (p1) unit Yes 2147483647
. . User position reference -2147483648 to
Distance Limit (p2) unit Yes 2147483647
Distance Limit (p3) User position reference |\ 0 to 4294967295

unit

Not used. Set this parame-
ter to the default setting.

Signal Operation

Turn ON SRIS.

7.8.4

Returning to Normal Operation

160

(1)

(2)

Signal Operation

Turn OFF SRIS.

SERVOPACK Recovery Conditions

After the time of monitoring parameter t2 has elapsed and the STO function is activated, and the SERVOPACK
entered the HWBB state, conditions for recovery to normal operation are the same as for the STO function.

Refer to the following section for details.
& (2) SERVOPACK Recovery Conditions on page 150




7.9 SS2-r (Safe Stop 2, Ramp Monitored)

7.9

S$S2-r (Safe Stop 2, Ramp Monitored)

7.9.1

Function Description

When the Safety Request Input Signal (SRIS) is turned ON, the SS2-r function monitors servomotor deceleration
until the Monitoring Time (t2) has elapsed, and then it executes position monitoring of the servomotor with the
SOS function.

If a limit violation occurs during monitoring, the STO function is activated to shut OFF the servomotor's torque.

Monitoring Conditions Limit Violation Conditions Remarks
t<tl | Motor speed | > | sl | Speed monitoring
> * _ _
H<t<p | Motor speed | > | Max { sl * (12 —1t) / (t2 Speed monitoring
tl),s2} |
(=0 The motor position is latched as the position
monitoring reference.
>0 | (Motor position - Position monitoring refer- Position monitoring
ence) | > | pl |

(SRIS)

Speed Control 4

Position Control

Pt Forbidden speed range  Forbidden position range

Motor speed i ,——Speed limit(

(Safety module: Actual speed *1) Safety module:
! Actual speed limit )
| Position monitoring
| reference
i s1 Distance limit
! Safety module:
| Actual position limit 1 ')

0 i -

! ! p1 Time
i i Motor position
181 Distance limit (Safety module:
3 Speed limit;  (Safety module Actual Position
! (Safety modulew Actual posm?n e
! Actual speed | limit1 (inv.) )
! limit 1 (inv.) )
== Forbidden speed range | Forbidden position range

OFF

t2

Safety request input signal (no safety function execution request)|

ON (safety function execution request)

8S2-r function status Waiting for operation X

SERVOPACK status

Safety function status
In operation

Working safety function

After limit violation

HWBB (STO) state

*1

Displayed on the [Trace] window in the SigmaWin+.

Deceleration monitoring X Position monitoring
i Operating status 3
OFF i ON 3
i OFF ! ON
1 oF |
|_OFF 3
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7.9 SS2-r (Safe Stop 2, Ramp Monitored)

7.9.2 Operation during Limit Violation

A
Speed Control ‘ Position
i Control
i e Speed limit
Motor speed 1
Limit
! violation
} Distance limit \
0 i | Time
! ! | Motor position
j Speed limit 1
Safety request input signal OFF : : :
(SRISy) a PUESIINAT (00 safety unction execution request)| ON (safety function execution request) !
SS2-r function status Waiting for operation X Deceleration monitoring XPosition monitoringX STO state
SERVOPACK status X__HWBB (STO) state

Safety function status :
In operation OFF | ON

Operating Status |

| ON
|

Working safety function OFF ON
After limit violation OFF |
HWBB (STO) state OFF ON

7.9.3 Operation Examples

The following chart shows the operation that is performed when the servomotor accelerates during position mon-
itoring by the SS2-r function and a position monitoring error occurs.
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7.9 SS2-r (Safe Stop 2, Ramp Monitored)

Procedure when safety function starts Recovery Procedure

b
:4—»1‘

Motor speed 1 Normal

Speed Control

operation

Position monitoring
error (limit violation)

s1

Time

OFF
Safety request input signal i §5yfcimersionrges) [ ON (SS2-r function execution request)

Servo ON command ON OFF ON

OFF (no SS2-r fupction execution request)

SERVOPACK status

Operating Status

XHWBB state )X BB stateX  Operating Status

Safety function status

(SRIS)

| OFF

In operation OFF ON
Working safety function i OFF ON OFF
After limit violation 3 OFF i ‘ ON | OFF
HWBB (STO) state i OFF i ON | OFF
7.9.4 Activation Method
(1) Parameter Settings
The SS2-r function settings are configured in the following parameters.
The parameter numbers depend on the slot. Refer to the following section for details.
& 7.2.3 Parameters for Safety Function Slot Settings on page 131
Parameter Name | Description ‘ Remarks

Safety Function Configuration I

Safety Function Selection Select "SS2-r." ‘—

Safety Function Configuration II

* When you select a digital input
signal (DIA to DIE), confirm that
the same input port is set to "Use"
in the input signal setting parame-
ter */ as the input port selected in

Select from the following. this parameter.

Terminz.il Port Selection for Safety Request | | DIA to DIE . Whgn you select "Slots 1 to 10
Input Signal o limit violation status," confirm
* Slots 1 to 10 limit violation status that the Safety Function Selection

parameter in the slot specified by
this parameter is set to one of the
following functions:

SOS, SLS, SLA, SSR, SDI-p,
SDI-n, SLP, and SLI functions.

Terminal Port Selection for Safety Data

Input Signal Select "Disabled" (default setting). —

Safety Function Configuration III

Continued on next page.
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7.9 SS2-r (Safe Stop 2, Ramp Monitored)

164

(2)

Continued from previous page.

Parameter Name

Description

Remarks

Terminal Port Selection for EDM Signal

Select from the following.

» Disabled

* DOA to DOE (Redundant Outputs)
* DOALI to DOE2 (Single Output)

When you select "Disabled,"
select "Disabled" for EDM Signal
Behavior below as well.

When you select a digital output
signal (DOA to DOE or DOA1 to
DOE2), confirm that the same
output port is set to "Use" in the
output signal setting parameter *2
as the output port selected in this
parameter.

EDM Signal Behavior

Select from the following.

* Disabled

* In Operation

* Working Safety Function
* After Limit Violation

* HWBB (STO) State

Safety Function Configuration IV

Signal

Terminal Port Selection for Safe Output

Select "Disabled" (default setting).

*1 Refer to the following section for details on the input signal setting parameters.
& 7.3.5 Settings for Digital Input Signals on page 134

*2 Refer to the following section for details on the output signal setting parameters.
& 7.4.5 Settings for Digital Output Signals on page 140

Parameter Name Unit Sign Setting Range Remarks
Monitoring Parameter
Waiting Time (t1) 10 ms No 0 to 10000 Set the parameter as
shown below.
Monitoring Time (t2) 10 ms No 0 to 10000 . t1<t2
* Dual polarity
Speed Limit (s1) User speed reference unit | No 0 to 4294967295 * Set the parameter as
shown below.
— sl>s2
.. . — s1 < Maximum
Speed Limit (s2) User speed reference unit | No 0 to 4294967295 Motor Speed
(Pc062) *1
. .. User acceleration refer- -2147483648 to Not used. Set this parame-
Less Gl Lo ence unit Yes 2147483647 ter to the default setting.
* Dual polarity (only a
positive value can be
. .. User position reference set in this function)
Distance Limit (p1) unit Yes 0to 2147483647 « Set the parameter as
shown below.
- pl>0
Bt e Tt ) Usir position reference Yes —221 1;;1;23624;8 to
unt Not used. Set this parame-
" ter to the default setting.
Distance Limit (p3) Ejﬁr position reference |\ 0 to 4294967295

*1 This comparison is made with the value of Pc062 converted to user speed units. The details on the conversion of the unit are the same
as the SS1-r function. Refer to the following section.
& (3) Reference Information: Speed Limit (S1) and Maximum Motor Speed Unit Conversion on page 157

Signal Operation

Turn ON SRIS.




7.9 SS2-r (Safe Stop 2, Ramp Monitored)

7.9.5

Returning to Normal Operation

(1)

(2)

Signal Operation
Turn OFF SRIS.

SERVOPACK Recovery Conditions

After a monitoring error occurs and the SERVOPACK entered the HWBB state, conditions for recovery to nor-
mal operation are the same as for the STO function.

Refer to the following section for details.
& (2) SERVOPACK Recovery Conditions on page 150
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7.10 SS2-t (Safe Stop 2, Time Controlled)

7.10

SS2-t (Safe Stop 2, Time Controlled)

7.10.1

Function Description

166

When the Safety Request Input Signal (SRIS) is turned ON, the SS2-t function executes servomotor position
monitoring with the SOS function after the time set in Monitoring Time (t2) has elapsed.

If a limit violation occurs during monitoring, the STO function is activated to shut OFF the servomotor's torque.

Monitoring Conditions

Limit Violation Conditions

Remarks

The motor position is latched as the position
monitoring reference.

| (Motor position - Position monitoring refer-
ence) | > | pl |

Position monitoring

Speed Control

Motor speed (Safety module: Actual speed *1)

Forbidden position range

Position Control

Position monitoring

reference
Distance limit
(Safety module: .,
¢p1 | Actual position limit 1 )
N—

Safety request input signal

OFF

Forbidden position range

/- Time

b1 \
Motor position

Distance limit
(Safety module: ;
Actual position limit 1 (inv.) )

(no safety function execution request) ON (safety function execution request)l
i

(SRIS)

SS2-t function status

Waiting for operation X Waiting for position monitoring X

Position monitoring

SERVOPACK status

Safety function status
In operation

Working safety function

OFF

After limit violation

OFF

ON

HWBB (STO) state

OFF

OFF | ON

Operating statljs

*1 Displayed on the [Trace] window in the SigmaWin+.



7.10 SS2-t (Safe Stop 2, Time Controlled)

7.10.2

Operation during Limit Violation

Speed Control 4

Safety request input signal
(SRIS)

Ss2-t function status

| Position
i Control
Motor speed |
Limit
| violation
| Distance Iimit\
0 —_— Time
i i Motor position
| I
| I
! |
I I
OFF } !
(no safety function execution request)| ON (safety function executionirequest)
|
Waiting for operation Y Waiting for position monitoring X Position monitoring STO state

SERVOPACK status

Operating Status HWBB (STO) state

Safety function status
In operation

Working safety function

ON

ON

After limit violation

OFF ON

HWBB (STO) state

OFF ON

OFF |

|
OFF |
|
|

7.10.3

Operation Examples

The following chart shows the operation that is performed when SRIS is turned ON during servomotor

operation.
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7.10 SS2-t (Safe Stop 2, Time Controlled)

Startup procedure Recovery Procedure

A
Speed Control Deceleration to stop Normal

by host reference operation

Motor speed

Distance limit

/ot
—+_Ap_1? Time

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

0
2 | |
\ |
OFF | |
(no SS2-r function ! i :
Safety request input signal  execution request) ON (SS2-r function execution! request) | OFF (no SS2-r function execution request)
(SRIS) 1 ! !
Servo ON command ! I ON i
SERVOPACK status ! i Operating Status 1
Safety function status 3 i i
In operation OFF ON ! i OFF
Working safety function 1 OFF ON
After limit violation i | OFF ‘
HWBB (STO) state ! | _OFF
7.10.4 Activation Method
(1) Parameter Settings
The SS2-t function settings are configured in the following parameters.
The parameter numbers depend on the slot. Refer to the following section for details.
& 7.2.3 Parameters for Safety Function Slot Settings on page 131
Parameter Name ‘ Description | Remarks

Safety Function Configuration I

Safety Function Selection Select "SS2-t." |—

Safety Function Configuration II

Continued on next page.
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7.10 SS2-t (Safe Stop 2, Time Controlled)

Continued from previous page.

Parameter Name

Description

Remarks

Input Signal

Terminal Port Selection for Safety Request

Select from the following.
* DIA to DIE
e Slots 1 to 10 limit violation status

When you select a digital input
signal (DIA to DIE), confirm that
the same input port is set to "Use"
in the input signal setting parame-
ter */ as the input port selected in
this parameter.

When you select "Slots 1 to 10
limit violation status," confirm
that the Safety Function Selection
parameter in the slot specified by
this parameter is set to one of the
following functions:

SOS, SLS, SLA, SSR, SDI-p,
SDI-n, SLP, and SLI functions.

Input Signal

Terminal Port Selection for Safety Data

Select "Disabled" (default setting).

Safety Function Configuration III

Terminal Port Selection for EDM Signal

Select from the following.

* Disabled

* DOA to DOE (Redundant Outputs)
» DOALI to DOE2 (Single Output)

When you select "Disabled,"
select "Disabled" for EDM Signal
Behavior below as well.

When you select a digital output
signal (DOA to DOE or DOA1 to
DOE2), confirm that the same
output port is set to "Use" in the
output signal setting parameter *2
as the output port selected in this
parameter.

EDM Signal Behavior

Select from the following.

* Disabled

* In Operation

* Working Safety Function
* After Limit Violation

* HWBB (STO) State

Safety Function Configuration IV

Signal

Terminal Port Selection for Safe Output

Select "Disabled" (default setting).

*1 Refer to the following section for details on the input signal setting parameters.
IF 7.3.5 Settings for Digital Input Signals on page 134

*2 Refer to the following section for details on the output signal setting parameters.
g 7.4.5 Settings for Digital Output Signals on page 140

Parameter Name Sign Setting Range Remarks
Monitoring Parameter
o, . Not used. Set this parame-
Waiting Time (t1) 10 ms No 0 to 10000 fer to the default setting.
Monitoring Time (t2) 10 ms No 0 to 10000 -
Speed Limit (s1) User speed reference unit | No 0 to 4294967295
Not used. Set this parame-
Speed Limit (s2) User speed reference unit | No 0 to 4294967295 ter to the default setting.
. . User acceleration refer- -2147483648 to
Acceleration Limit (al) ence unit Yes 2147483647
* Dual polarity (only a
positive value can be
User position reference set in this function)
Distance Limit (p1) it Yes 0 to 2147483647 « Set the parameter as
shown below.
- pl>0

Continued on next page.
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7.10 SS2-t (Safe Stop 2, Time Controlled)

(2)

Continued from previous page.

Remarks

Not used. Set this parame-

Parameter Name Unit Sign Setting Range
. .. User position reference -2147483648 to
Distance Limit (p2) unit Yes 2147483647
Distance Limit (p3) User position reference |\ 0 to 4294967295

unit

ter to the default setting.

Signal Operation

Turn ON SRIS.

7.10.5

Returning to Normal Operation

170

(1)

(2)

Signal Operation

Turn OFF SRIS.

SERVOPACK Recovery Conditions

After a monitoring error occurs and the SERVOPACK entered the HWBB state, conditions for recovery to nor-

mal operation are the same as for the STO function.

Refer to the following section for details.
& (2) SERVOPACK Recovery Conditions on page 150



7.11 SOS (Safe Operating Stop)

7.1

SOS (Safe Operating Stop)

7111

Function Description

When the Safety Request Input Signal (SRIS) is turned ON, the SOS function monitors the position of the servo-
motor based on the position where it was when SRIS was turned ON.

If a limit violation occurs during monitoring, the STO function is activated to shut OFF the servomotor's torque.

Monitoring Conditions Limit Violation Conditions Remarks

The motor position is latched as the position

When the SOS function is activated. - .o
monitoring reference.

| (Motor position - Position monitoring refer-

After the SOS function is activated.
ence) | > | pl |

Position monitoring

iti A
Position Control Motor Speed

(Safety module:
Actual position
(Monitoring) *1)

Forbidden position range
f Distance limit (Safety module: Actual position limit 1 *1)
0 ! L Time
| p1

\ Distance limit

(Safety module: Actual position limit 1 (inv.) *1)

Position monitoring reference

Forbidden position range

i
i
i
OFF
|

(Ssaggg) request input signal (o c.tety inction execution request) ON (safety function execution request)
SOS function status Waiting for operation : Position monitoring
SERVOPACK status Operating status

Safety function status

In operation OFF ON

Working safety function OFF ON @

After limit violation OFF é
L

HWBB (STO) state OFF ;g
n

*1 Displayed on the [Trace] window in the SigmaWin+.
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7.11 SOS (Safe Operating Stop)

7.11.2 Operation during Limit Violation

Position Control

Motor position
Limit violation

/— Distance limit

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[
|
|
|
|
|
L
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
1
|
|
|

0 Time
Saf . ianal OFF i
( SaR?g) request input signa (no safety function execution request) ON (safety function execution request) i
SOS function status Waiting for operation X Position monitoring >K STO state
SERVOPACK status Operating status X HWBB (STO) state

Safety function status

In operation OFF ON
ON
After limit violation

HWBB (STO) state

OFF ON

Working safety function OFF i

OFF | ON
!

7.11.3 Operation Examples

The following chart shows the operation that is performed when SRIS is turned ON during servomotor
operation.
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7.11 SOS (Safe Operating Stop)

A
Position Control

Motor position

I

Normal
Distance limit | ©Peration

p1

Time

OFF
Safety request input signal (10 S0S function execution request) ON (SOS function execution request) OFF (no SOS function execution request)
(SRIS) !
Servo ON command ; ON
SERVOPACK status ! Operating Status
Safety function status 3
In operation OFF ON OFF
Working safety function OFF ON OFF
After limit violation i OFF
HWBB (STO) state ! OFF
7.11.4 Activation Method
(1) Parameter Settings
The SOS function settings are configured in the following parameters.
The parameter numbers depend on the slot. Refer to the following section for details.
& 7.2.3 Parameters for Safety Function Slot Settings on page 131
Parameter Name | Description ‘ Remarks

Safety Function Configuration I

Safety Function Selection

Select "SOS."

Safety Function Configuration II

Terminal Port Selection for Safety Request
Input Signal

Select from the following.
» DIA to DIE

When you select a digital input sig-
nal (DIA to DIE), confirm that the
same input port is set to "Use" in the
input signal setting parameter */ as
the input port selected in this
parameter.

Terminal Port Selection for Safety Data
Input Signal

Select "Disabled" (default setting).

Safety Function Configuration III

Continued on next page.
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7.11 SOS (Safe Operating Stop)

(2)

Continued from previous page.

Parameter Name

Description

Remarks

Terminal Port Selection for EDM Signal

Select from the following.

» Disabled

* DOA to DOE (Redundant Outputs)
* DOAI to DOE2 (Single Output)

When you select "Disabled,"
select "Disabled" for EDM Signal
Behavior below as well.

When you select a digital output
signal (DOA to DOE or DOA1 to
DOE2), confirm that the same
output port is set to "Use" in the
output signal setting parameter *2
as the output port selected in this
parameter.

EDM Signal Behavior

Select from the following.

* Disabled

* In Operation

* Working Safety Function
* After Limit Violation

* HWBB (STO) State

Safety Function Configuration IV

Signal

Terminal Port Selection for Safe Output

Select "Disabled" (default setting).

*1 Refer to the following section for details on the input signal setting parameters.
& 7.3.5 Settings for Digital Input Signals on page 134

*2 Refer to the following section for details on the output signal setting parameters.
& 7.4.5 Settings for Digital Output Signals on page 140

Parameter Name Unit Sign Setting Range Remarks
Monitoring Parameter
Waiting Time (t1) 10 ms No 0 to 10000
Monitoring Time (t2) 10 ms No 0 to 10000
Speed Limit (s1) User speed reference unit |No 0 to 4294967295 Not used. Set this parame-
ter to the default setting.
Speed Limit (s2) User speed reference unit | No 0 to 4294967295
. _ User acceleration refer- -2147483648 to
Acceleration Limit (al) ence unit Yes 2147483647
* Dual polarity (only a
positive value can be
User position reference set in this function)
Distance Limit (p1) unit Yes 0to 2147483647 « Set the parameter as
shown below.
- pl>0
g I () Usir position reference Yes —221144;14;236?:;8 to
um Not used. Set this parame-
" ter to the default setting.
Distance Limit (p3) Eﬁir position reference 0 to 4294967295

Signal Operation

Turn ON SRIS.

7.11.5

Returning to Normal Operation

174

(1)

Signal Operation

Turn OFF SRIS.



7.11 SOS (Safe Operating Stop)

(2) SERVOPACK Recovery Conditions
After a monitoring error occurs and the SERVOPACK entered the HWBB state, conditions for recovery to nor-
mal operation are the same as for the STO function.

Refer to the following section for details.
& (2) SERVOPACK Recovery Conditions on page 150
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7.12 SLS (Safely-Limited Speed)

712 SLS (Safely-Limited Speed)

7.12.1 Function Description

When the Safety Request Input Signal (SRIS) is turned ON, the SLS function monitors the speed against speed
limit (s1) until the Waiting Time (t1) has elapsed, and then it monitors deceleration against the deceleration rate
found from sl, s2, t1, and t2 until the Monitoring Time (t2) has elapsed. After the Monitoring Time (t2) has
elapsed, it monitors the constant speed against the speed limit (s2).

If a limit violation occurs during monitoring, the STO function is activated to shut OFF the servomotor's torque.

Monitoring Conditions Limit Violation Conditions Remarks

t<tl | Motor speed | > | sl | Speed monitoring

| Motor speed | > | (s1 -s2) * (12 —1t) / (12 —

tI<t<t2 1) +82 | Speed monitoring
t>1t2 | Motor speed | > | s2 | Speed monitoring
Speed Control 4 E » Forbidd )
Motor speed . orbidden speed range
(Safety module: — Speed limit (Safety module: Actual speed limit 1 *1)
Actual speed *1) |
3 s1 -
| | 52
Ly !
0 b | Time
i ! s2
st l
3 E Forbidden speed range
3 ¥ Speed limit ($afety module: Actual speed limit 1 (inv.) *1)
1 2 s
. . OFF | |
(S;;‘Ttsy) request input signaln, safety uncion execution equest) ON (safety function execution'request)
SLS function status ~ Waiting for operationX Deceleration monitoring X Constant speed monitoring
SERVOPACK status w Operating status
Safety function status i l
In operation OFF | ON ;
Working safety function i OFF i ON
After limit violation ! OFF !
HWBB (STO) state 1 OFF !

*1 Displayed on the [Trace] window in the SigmaWin+.
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7.12 SLS (Safely-Limited Speed)

7.12.2

Operation during Limit Violation

Speed Control 4

Speed limit

Motor position

/— Limit violation

Time

. . OFF
(S;Sg) request input signal (no safety function execution request)| ON (safety function executionirequest)
SLS function status Wiaiting for operation X Deceleration monitoring XConstant speed momtoringX STO state
SERVOPACK status | Operating status X HWBB (STO) state
Safety function status i 1
In operation OFF | ON |
! |
Working safety function ! OFF r ' ON
T | |
After limit violation : OFF : | ON
HWBB (STO) state 1 OFF 1 | ON
| | “\
I | I
7.12.3 Activation Method
(1) Parameter Settings
The SLS function settings are configured in the following parameters.
The parameter numbers depend on the slot. Refer to the following section for details. °
c
; 1 ; k)
& 7.2.3 Parameters for Safety Function Slot Settings on page 131 2
z
Parameter Name | Description ‘ Remarks >
2
Safety Function Configuration I ]

Safety Function Selection

Select "SLS." ‘_

H

Safety Function Configuration IT

Continued on next page.
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7.12 SLS (Safely-Limited Speed)

Continued from previous page.

Parameter Name

Description

Remarks

Input Signal

Terminal Port Selection for Safety Request

Select from the following.
* DIA to DIE

When you select a digital input sig-
nal (DIA to DIE), confirm that the
same input port is set to "Use" in the
input signal setting parameter */ as
the input port selected in this
parameter.

Input Signal

Terminal Port Selection for Safety Data

Select "Disabled" (default setting).

Safety Function Configuration III

Terminal Port Selection for EDM Signal

Select from the following.

* Disabled

* DOA to DOE (Redundant Outputs)
* DOALI to DOE2 (Single Output)

* When you select "Disabled,"
select "Disabled" for EDM Signal
Behavior below as well.

* When you select a digital output
signal (DOA to DOE or DOA1 to
DOE2), confirm that the same
output port is set to "Use" in the
output signal setting parameter *2
as the output port selected in this
parameter.

EDM Signal Behavior

Select from the following.

* Disabled

* In Operation

* Working Safety Function
» After Limit Violation

« HWBB (STO) State

Safety Function Configuration IV

Signal

Terminal Port Selection for Safe Output

Select "Disabled" (default setting).

*1 Refer to the following section for details on the input signal setting parameters.
5 7.3.5 Settings for Digital Input Signals on page 134

*2 Refer to the following section for details on the output signal setting parameters.
& 7.4.5 Settings for Digital Output Signals on page 140

Parameter Name Unit Sign Setting Range Remarks
Monitoring Parameter
Waiting Time (t1) 10 ms No 0 to 10000 Set the parameter as
shown below.
Monitoring Time (t2) 10 ms No 0 to 10000 .- t1<t2
* Dual polarity
Speed Limit (s1) User speed reference unit | No 0 to 4294967295 : S}Tt thetl))alrameter as
shown below.
— sl>s2
.. . — sl <Maximum
Speed Limit (s2) User speed reference unit | No 0 to 4294967295 Motor Speed
(Pc062) *1
. _ User acceleration refer- -2147483648 to
Acceleration Limit (al) ence unit Yes 2147483647
s L () Usir position reference Yes -221144;14;833634;8 to
um Not used. Set this parame-
s ter to the default setting.
. .. User position reference -2147483648 to
Distance Limit (p2) unit Yes 2147483647
Distance Limit (p3) Lﬁir position reference |\ 0 to 4294967295
*1 This comparison is made with the value of Pc062 converted to user speed units. The details on the conversion of the unit are the same

as the SS1-r function. Refer to the following section.
& (3) Reference Information: Speed Limit (S1) and Maximum Motor Speed Unit Conversion on page 157
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7.12 SLS (Safely-Limited Speed)

(2)

Signal Operation
Turn ON SRIS.

7124

Returning to Normal Operation

(1)

(2)

Signal Operation
Turn OFF SRIS.

SERVOPACK Recovery Conditions

After a monitoring error occurs and the SERVOPACK entered the HWBB state, conditions for recovery to nor-
mal operation are the same as for the STO function.

Refer to the following section for details.
& (2) SERVOPACK Recovery Conditions on page 150
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7.13 SLA (Safely-Limited Acceleration)

7.13 SLA (Safely-Limited Acceleration)

7.13.1 Function Description

When the Safety Request Input Signal (SRIS) is turned ON, the SLA function monitors the acceleration of the
servomotor after the Waiting Time (t1) has elapsed. Note that only acceleration with the same sign as the set sign
will be monitored because the acceleration limit (al) does not have dual polarity.

If a limit violation occurs during monitoring, the STO function is activated to shut OFF the servomotor's torque.

Monitor-
ing Con- Limit Violation Conditions Remarks
ditions
t<tl Not monitored -
Accelera-
Motor acceleration > 0 | Motor acceleration | > | al | tion moni-
al>0 toring
Motor acceleration < 0 Not monitored -
t>tl
Motor acceleration > 0 Not monitored -
al <0 Accelera-
Motor acceleration <0 | Motor acceleration | > | al | tion moni-
toring
Acceleration 4 Acceleration limit  Forbidden acceleration range
i t1 (Safety module: JEEEEERES o
L e EE— S

Actual acceleration

Safety function status

I

i i al N
! L0 | Motor acceleration
! \ 3 (Safety module: Actual acceleration *1)
0 . Motor i Time
| speed
N OFF 1 ‘.
;S;';Tg) request input signal (n, cafety functon execution request) | ON (safety function execution request)
SLA function status Waiting for operationXWailingtormomtoringtostab( Acceleration monitoring
SERVOPACK status | Operating status

In operation OFF | ON

Working safety function OFF i ON

After limit violation l i OFF

HWBB (STO) state ! | OFF

*1 Displayed on the [Trace] window in the SigmaWin+.
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7.13 SLA (Safely-Limited Acceleration)

7.13.2

Operation during Limit Violation

Acceleration Speed
| t1 e Control
;<—>1 Acceleration ,/*
| mit N Limit
} | \ 4 violation
| —
| S a
— | Motor acceleration| *,
LA | .
"/) | *
\ L
0 | j | X
| Motor speed ! ! Time
! | —
| | |
- i
Safety request input signal OFF : 3 3
(SR Sy) a PULSIONEL 14 safety function execution requess)| 1 ON (safety function execution request)
SLA function status Waiting for operation XWaitingformomtormgtostart : Acceleration monitoring X STO state
SERVOPACK status ! \Operating status X HWBB (STO) state
| : :
Safety function status | . .
In operation OFF | i ON |
Working safety function OFF 1 ‘ ON }
After limit violation : | OFF | ON
HWBB (STO) state | OFF | ON
7.13.3 Activation Method
(1) Parameter Settings
The SLA function settings are configured in the following parameters.
The parameter numbers depend on the slot. Refer to the following section for details.
& 7.2.3 Parameters for Safety Function Slot Settings on page 131
Parameter Name | Description ‘ Remarks

Safety Function Configuration I

Safety Function Selection

Select "SLA." ‘ -

Safety Functions

Safety Function Configuration II

H

Continued on next page.
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7.13 SLA (Safely-Limited Acceleration)

Continued from previous page.

Parameter Name

Description

Remarks

Terminal Port Selection for Safety Request
Input Signal

Select from the following.
* DIA to DIE

When you select a digital input sig-
nal (DIA to DIE), confirm that the
same input port is set to "Use" in the
input signal setting parameter */ as
the input port selected in this
parameter.

Terminal Port Selection for Safety Data
Input Signal

Select "Disabled" (default setting).

Safety Function Configuration III

Terminal Port Selection for EDM Signal

Select from the following.

* Disabled

* DOA to DOE (Redundant Outputs)
* DOALI to DOE2 (Single Output)

* When you select "Disabled,"
select "Disabled" for EDM Signal
Behavior below as well.

* When you select a digital output
signal (DOA to DOE or DOA1 to
DOE2), confirm that the same
output port is set to "Use" in the
output signal setting parameter *2
as the output port selected in this
parameter.

EDM Signal Behavior

Select from the following.

* Disabled

* In Operation

* Working Safety Function
» After Limit Violation

« HWBB (STO) State

Safety Function Configuration IV

Terminal Port Selection for Safe Output
Signal

Select "Disabled" (default setting).

*1 Refer to the following section for details on the input signal setting parameters.
5 7.3.5 Settings for Digital Input Signals on page 134

*2 Refer to the following section for details on the output signal setting parameters.
& 7.4.5 Settings for Digital Output Signals on page 140

Parameter Name Unit Sign Setting Range Remarks
Monitoring Parameter
Waiting Time (t1) 10 ms No 0 to 10000 -
Monitoring Time (t2) 10 ms No 0 to 10000
. . Not used. Set this parame-
Speed Limit (s1) User speed reference unit | No 0 to 4294967295 fer to the default setting.
Speed Limit (s2) User speed reference unit | No 0 to 4294967295
No polarity
. .. User acceleration refer- -2147483648 to The monitoring target is
Acceleration Limit (al . Yes g targ
(al) ence unit 2147483647 acceleration with the same
sign as the set sign.
. .. User position reference -2147483648 to
Distance Limit (p1) unit Yes 2147483647
. .. User position reference -2147483648 to Not used. Set this parame-
A L) unit Yes 2147483647 ter to the default setting.
Distance Limit (p3) Er?ir position reference 0 to 4294967295

(2) Signal Operation

Turn ON SRIS.
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7.13 SLA (Safely-Limited Acceleration)

7.13.4 Returning to Normal Operation

(1) Signal Operation
Turn OFF SRIS.

(2) SERVOPACK Recovery Conditions

After a monitoring error occurs and the SERVOPACK entered the HWBB state, conditions for recovery to nor-
mal operation are the same as for the STO function.

Refer to the following section for details.
& (2) SERVOPACK Recovery Conditions on page 150
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7.14 SSR (Safe Speed Range)

7.14 SSR (Safe Speed Range)

7.14.1 Function Description

184

When the Safety Request Input Signal (SRIS) is turned ON, the SSR function monitors if the motor speed is
between the speed limit (s1) and the speed limit (s2) after the Waiting Time (t1) has elapsed. The speed limits (sl
and s2) have dual polarity, so reverse is also monitored.

If a limit violation occurs during monitoring, the STO function is activated to shut OFF the servomotor's torque.

Monitoring Conditions Limit Violation Conditions Remarks
t<tl Not monitored -
t>tl | sl | <|Motor speed | <|s2 | Speed monitoring
Speed Control . i
! t 1
-— Forbidden speed range
Motor speed | i
(Safety module: Actual speed *1) |
\\ L Speed limit 1 (Safety module: Actual speed limit 1 *1)
l Y __ —
| ! ’/7 Speed limit 2 (Safety module: Actual speed limit 2 *1)
i i s2 Forbidden speed range
0 ! ! s2 Time
i i \ Speed limit 2 (Safety module: Actual speed limit 2 (inv.) *1)
i Y
i i f Speed limit 1 (Safety module: Actual speed limit 1 (inv.) *1)
i E Forbidden speed range
o OFF 1
Safety request input signal (no safety function execution request), | | ON (safety function execution request)
(SRIS) ; l
SSR function status ~ Waiting for operationXWaitingformuniton'ngtostaﬁ)f( Speed monitoring
SERVOPACK status ! | Operating status
Safety function status 1 i
In operation OFF | | ON
Working safety function OFFE ‘ ON
After limit violation l i OFF
HWBB (STO) state : } OFF

*1 Displayed on the [Trace] window in the SigmaWin+.



7.14 SSR (Safe Speed Range)

7.14.2 Operation during Limit Violation

Speed Control

Forbidden speed range

Motor speed

\L Speed limit 1 3

! l
| I
| I
| I
| |
! J/~ Speed limit 2 Ve Limit violation
i 1 Forbidden speed range \\
0 i } i Time
| L :
| ! i
| | 1
| ! !
| i Forbidden speed range i
3 | |
, , OFF 1 ! ‘
(SSaI;TtSy) request input signal (n safety function execution request)| ' ON (safety function execution request) !
SSR function status Waiting for operation laiingformariorng o i : Speed monitoring X STO state
SERVOPACK status } iOperating status : HWBB (STO) state
| ! :
Safety function status 3 ! |
In operation OFF | i ON |
Working safety function OFF i ON :
After limit violation | OFF | ON
| ' T
| ! :
HWBB (STO) state 1 | OFF | oN
7.14.3 Activation Method
(1) Parameter Settings
The SSR function settings are configured in the following parameters.
The parameter numbers depend on the slot. Refer to the following section for details.
& 7.2.3 Parameters for Safety Function Slot Settings on page 131
Parameter Name | Description ‘ Remarks

Safety Function Configuration I

Safety Function Selection

Select "SSR." ‘—

Safety Function Configuration IT

Continued on next page.
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7.14 SSR (Safe Speed Range)

186

Continued from previous page.

Parameter Name

Description

Remarks

Input Signal

Terminal Port Selection for Safety Request

Select from the following.
* DIA to DIE

When you select a digital input sig-
nal (DIA to DIE), confirm that the
same input port is set to "Use" in the
input signal setting parameter */ as
the input port selected in this
parameter.

Input Signal

Terminal Port Selection for Safety Data

Select "Disabled" (default setting).

Safety Function Configuration III

Terminal Port Selection for EDM Signal

Select from the following.

* Disabled

* DOA to DOE (Redundant Outputs)
* DOALI to DOE2 (Single Output)

* When you select "Disabled,"
select "Disabled" for EDM Signal
Behavior below as well.

* When you select a digital output
signal (DOA to DOE or DOA1 to
DOE2), confirm that the same
output port is set to "Use" in the
output signal setting parameter *2
as the output port selected in this
parameter.

EDM Signal Behavior

Select from the following.

* Disabled

* In Operation

* Working Safety Function
» After Limit Violation

« HWBB (STO) State

Safety Function Configuration IV

Signal

Terminal Port Selection for Safe Output

Select "Disabled" (default setting).

*1 Refer to the following section for details on the input signal setting parameters.
5 7.3.5 Settings for Digital Input Signals on page 134

*2 Refer to the following section for details on the output signal setting parameters.
& 7.4.5 Settings for Digital Output Signals on page 140

Parameter Name Unit Sign Setting Range Remarks
Monitoring Parameter
Set the parameter as
Waiting Time (t1) 10 ms No 0 to 10000 shown below.
e t1<t2
.. . Not used. Set this parame-
Monitoring Time (t2) 10 ms No 0 to 10000 fer to the default setting.
* Dual polarity
Speed Limit (s1) User speed reference unit | No 0 to 4294967295 * Set the parameter as
shown below.
— sl>s2
Speed Limit (s2) User speed reference unit | No 0 to 4294967295 = sl < Maximum
Motor Speed
(Pc062) *1

User acceleration refer-

-2147483648 to

Not used. Set this parame-

ter to the default setting.

unit

Acceleration Limit (al) ence unit Yes 2147483647
it Lt (o) Ensiir position reference Yes —22124;14;23624;8 to
It Lt () llljrfie;r position reference Yes -221 24;’;4;236?:;8 to
Distance Limit (p3) User position reference | 0 to 4294967295

*1 This comparison is made with the value of Pc062 converted to user speed units. The details on the conversion of the unit are the same
as the SS1-r function. Refer to the following section.
IZ (3) Reference Information: Speed Limit (S1) and Maximum Motor Speed Unit Conversion on page 157




7.14 SSR (Safe Speed Range)

(2)

Signal Operation
Turn ON SRIS.

7.14.4

Returning to Normal Operation

(1)

(2)

Signal Operation
Turn OFF SRIS.

SERVOPACK Recovery Conditions

After a monitoring error occurs and the SERVOPACK entered the HWBB state, conditions for recovery to nor-
mal operation are the same as for the STO function.

Refer to the following section for details.
& (2) SERVOPACK Recovery Conditions on page 150
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7.15 SSM (Safe Speed Monitor)

7.15

SSM (Safe Speed Monitor)

7.15.1

Function Description

188

When the Safety Request Input Signal (SRIS) is turned ON, the SSM function monitors the speed of the servo-
motor after the Waiting Time (t1) has elapsed.

If a limit violation occurs during speed monitoring, the function continues monitoring by narrowing the speed

limit for forward to sl - s2 and that for reverse to -s1 + s2.

The STO function is not activated even if a limit violation occurs.

Monitorin Monitorin PP . i
e g 9 Limit Violation Conditions Remarks
Conditions Status
t<tl - Not monitored -
o | Motor speed | > | sl |
Before limit L . o . .
violation If the above condition is satisfied, the limit violation state is turned ON and the | Speed monitoring
monitoring status changes to "After limit violation."
t>tl
o | Motor speed | > | (s1 —s2) |
After limit . . L . .
violation If the above condition is not satisfied, the limit violation state is turned OFF Speed monitoring
and the monitoring status changes to "Before limit violation."

Speed Control 4

Motor speed
(Safety module?
Actual speed *1)

! t1

[ e ———_—

Forbidden speed range

Speed limit 1
/ (Safety module: Actual speed limit 1 *1)

Safety request input signal (ng safety function execution request

(SRIS)

SSM function status

SERVOPACK status

Safety function status

In operation

Working safety function

Safety output

SSM output signal

(SSMOS)

! Time
51
i X Speed limit 1 Forbidden speed range
! (Safety module: Actual speed limit 1 (inv.) *1)
OFF 1
! ON (safety function execution request)
Waiting for operation aitingformonﬂonnglosta@( Speed monitoring

Operating status

OFF

)
|

T

ON

ON

OFF

*1 Displayed on the [Trace] window in the SigmaWin+.




7.15 SSM (Safe Speed Monitor)

7.15.2

Operation during Limit Violation

A
Speed Control Motor speed

’/7 Speed limit 1

s2

Forbidden speed range

Speed limit1
(Safety module:

Actual Speed Limit 1 1)

'

X Speed limit 1

OFF

Y \ T
2 Speed limit1

(Safety module:
Actual Spegg
limit 1 (inv.) )

. Forbidden speed range

Time

Safety request input signal(

no safety function execution request)|
(SRIS)

ON (safety functioni execution request)

SSM function status Waiting for operation Xy rmioirg o sa

Speed monitoring

SERVOPACK status Operating status

Safety function status

In operation OFF |

ON’|

Working safety function OFF| ON
Safety output i |
SSM output signal | OFF . | ON
(SSMOS) i ! (Limit violation has occurred),

*1 Displayed on the [Trace] window in the SigmaWin+.

7.15.3

Activation Method

(1)

Parameter Settings

The SSM function settings are configured in the following parameters.

The parameter numbers depend on the slot. Refer to the following section for details.

& 7.2.3 Parameters for Safety Function Slot Settings on page 131

Parameter Name | Description ‘

Remarks

Safety Function Configuration I

Safety Function Selection Select "SSM." ‘—

Safety Function Configuration II

Continued on next page.
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7.15 SSM (Safe Speed Monitor)

190

(2)

Continued from previous page.

Parameter Name

Description

Remarks

Input Signal

Terminal Port Selection for Safety Request

Select from the following.
* DIA to DIE

When you select a digital input sig-
nal (DIA to DIE), confirm that the
same input port is set to "Use" in the
input signal setting parameter */ as
the input port selected in this
parameter.

Input Signal

Terminal Port Selection for Safety Data

Select "Disabled" (default setting).

Safety Function Configuration III

Terminal Port Selection for EDM Signal

Select from the following.

* Disabled

* DOA to DOE (Redundant Outputs)
* DOALI to DOE2 (Single Output)

* When you select "Disabled,"
select "Disabled" for EDM Signal
Behavior below as well.

* When you select a digital output
signal (DOA to DOE or DOA1 to
DOE2), confirm that the same
output port is set to "Use" in the
output signal setting parameter *2
as the output port selected in this
parameter.

EDM Signal Behavior

Select from the following.

» Disabled

* In Operation

* Working Safety Function

Safety Function Configuration IV

Signal

Terminal Port Selection for Safe Output

Select from the following.
* DOA to DOE (Redundant Outputs)

Set the terminal to output the
SSMOS signal.

*1 Refer to the following section for details on the input signal setting parameters.
I§ 7.3.5 Settings for Digital Input Signals on page 134

*2 Refer to the following section for details on the output signal setting parameters.
5 7.4.5 Settings for Digital Output Signals on page 140

Parameter Name Unit Sign Setting Range Remarks
Monitoring Parameter
Waiting Time (t1) 10 ms No 0 to 10000 -
. . Not used. Set this parame-
Monitoring Time (t2) 10 ms No 0 to 10000 fer to the default setting.
¢ Dual polarity
Speed Limit (s1) User speed reference unit | No 0 to 4294967295 + Set the parameter as
shown below.
— sl>s2
Speed Limit (s2) User speed reference unit | No 0 to 4294967295 — sl <Maximum
Motor Speed
(Pc062) *1
. . User acceleration refer- -2147483648 to
Acceleration Limit (al) ence unit Yes 2147483647
. .. User position reference
Distance Limit (p1) it Yes 0 to 2147483647
um Not used. Set this parame-
s ter to the default setting.
Distance Limit (p2) uUnSletr position reference | ;oo 0 to 2147483647
Distance Limit (p3) Srf;r position reference 0 to 4294967295

*1 This comparison is made with the value of Pc062 converted to user speed units. The details on the conversion of the unit are the same
as the SS1-r function. Refer to the following section.
IZ (3) Reference Information: Speed Limit (S1) and Maximum Motor Speed Unit Conversion on page 157

Signal Operation

Turn ON SRIS.




7.15 SSM (Safe Speed Monitor)

7.15.4 Returning to Normal Operation

(1) Signal Operation
Turn OFF SRIS.

(2) SERVOPACK Recovery Conditions

After a monitoring error occurs and the SERVOPACK entered the HWBB state, conditions for recovery to nor-
mal operation are the same as for the STO function.

Refer to the following section for details.
& (2) SERVOPACK Recovery Conditions on page 150
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7.16 SBC (Safe Brake Control)

7.16

SBC (Safe Brake Control)

7.16.1

Function Description

192

(1)

The SBC function controls the relays for the brake power supply (safety relays) connected to the ASM-X by
using the safe output signals in the ASM-X. The safety relays are not provided by Yaskawa.

The SBC function guarantees that the relays are operating normally, but it does not detect brake wear or if the
brake actually opens or closes.

The SBC function is not directly activated from the Safety Request Input Signal (SRIS). Instead, it works
together with the following conditions:

* Initial diagnosis

* Activation of the SS1-r and SS1-t functions

» STO state due to activation of the STO function

» STO state due to limit violation that occurs during execution of a safety function

» STO state due to ASM-X diagnostic error

Note:

The SBC function does not operate when the HWBB is executed from CN8 on the SERVOPACK. To operate this function with the activation
of the STO function, use the ASM-X STO function.

System Configuration for SBC Function
* At Brake Release

ASM-X Brake power supply
oz
Energized Open \Close
DOoO1 S\'
Safety relay 1

DIOA

. Open |\ Close
poo? Energized | ¢  \-------- x

Safety relay 2

DIO2 +24V

DICOM T

Input common

T (=l
DOCOM

Output common

* At Brake Operation



7.16 SBC (Safe Brake Control)

(2)

ASM-X Brake power supply
oN21
De-energized Close \Open
DoO1
Safety relay 1
DIO1
) Close {Open
pom2 De-energized x
Safety relay 2
DIO2 +24V
DICOM |
Input common Brakg
operation
+24 V
i
DOCOM o -
Output common

Relay control in the SBC function is shown below.
Select the safety relays based on the specifications of the holding brake for your servomotor.
[T =-X-Series Rotary Servomotor Product Manual (Manual No.: SIEP C230210 00)

SBC Output (ASM-X — Relay Coil) SBC Input (Relay Feedback — ASM-X)
. . Motor Brake
; Relay Coil Status Input Signal
Output Signal (D001, | gp00g status (DIo1, DIn2) SBCIS Status Status
DOo2) Status
Status

Output transistor ON OFF Energized Input circuit open ON Release
Output transistor OFF ON De-energized Input circuit closed OFF Hold

As shown below, the relays for the brake power supply consist of relay 1 (safety), relay 2 (safety), and relay 3
(non-safety: not a safety-related element), which are controlled by the SBC function. The brake operates when

any of these relays becomes de-energized.
Relay 3 is controlled by the alarm signal or the SERVOPACK's brake control signal.

Relay 1 Relay 2
(safety) (safety)
Brake
ower suppl
P PRY_ | Brake
Relay 3
(non-safety)

SBC Function Initial Diagnosis
When the SBC function is used, SBC function initial diagnosis is performed after the power is turned ON.

SBC initial diagnosis checks if a relay is stuck without releasing the brake by forcing safety relay 1 and safety
relay 2 ON and OFF one at a time. The diagnosis time changes in conjunction with the settings in Pc552 (Slot 10
- Feedback signal discrepancy allowable time at brake hold (Td_bkh)) and Pc553 (Slot 10 - Feedback signal dis-
crepancy allowable time at brake release (Td_bkr)).
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7.16 SBC (Safe Brake Control)

194

Output Signal Statuses Input Signal Statuses Remarks
Step
DOo1 DOo2 Dlo1 Dlo2 Motor Brake Status
1 Output transistor OFF Output transistor OFF | Input circuit closed | Input circuit closed Hold
2 Output transistor ON Output transistor OFF Input circuit open | Input circuit closed Hold
3 Output transistor OFF Output transistor ON | Input circuit closed | Input circuit open Hold
4 Output transistor OFF Output transistor OFF | Input circuit closed | Input circuit closed Hold
l«—— Step1 —» <«— Step2 < > Step3 —» Step4 —»
Td_bkh (Pc552) or more Td_bkr (Pc553) or more | Td_bkh (Pc552) or more | Td_bkr (Pc553) or more Td_bkh (Pc552) or more
bomn Output transistor OFF Output transistor ON Output transistor|OFF
DIOA Input circuit closed Input circuit open Input circuit closed
DOo0O2 Output transistor OFF| Output transistor ON Output transistor OFF
DIO2 Input circuit closed Input circuit open Input circuit closed

(3) Operation: Activated When STO State Is Set

When the STO state is set, the safe output signal for relay control changes from OFF to ON, the relays turn OFF
(de-energized), the power supply for the motor brake is shut OFF, and the brake operates.

The ASM-X monitors the relay status with the SBC Input Signal (SBCIS) and compares the status of the safe
output signal based on relay control to the SBC feedback status. If there is a mismatch, the SBC function sets the
limit violation state, alarm A.E3E (SBC Feedback Signal Error) occurs, the STO state is set, and the safe output
signal is turned ON (OFF).

After recovering from the STO state to the normal operation state, the brake release can be delayed by parameter
Tw_bkr. For a shaft that moves up and down, you can prevent the shaft from falling by turning ON the servo dur-
ing Tw_bkr. You do not need to use Tw_bkr if you can control the brake release timing with relays in a non-
safety-related element, as in the motor brake control relay configuration. In this case, set Tw_bkr to 0.



7.16 SBC (Safe Brake Control)

(4)

HWBB (STO) state

STO OFF
Safety request input signal g;%gj{fg ::252:? ON - . |
(SRIS) ) : (safety function execution request)
STO function status Waiting for operation);( STO state )K Waiting for operation
Motor power status Power ON X Power OFF X Power ON
SERVOPACK status Operating status X HWBB (STO) state X Operating status
Safety function status i i
In operation OFF ON | OFF
Working safety function OFF : ON i OFF
After limit violation OFF §
HWBB (STO) state OFF ON I OFF
SBC OFF m—m
(relay coil “Tw_bkr | OFF
SBC output signal (SBCOS) energization request) [ ON (no relay coil energization request) l(relay coil energization request)
SBC input signal (SBCIS) ON (relay coil | OFF (relay coil de-energized) W
energized) T bkh iﬂiﬂ energized)
Safety function status ‘
In operation OFF ! ON | OFF
Working safety function OFF ‘ ON | OFF
After limit violation OFF ‘
: OFF

The parameters for the feedback matc

h diagnostic are shown below.

Parameter Name Setting Range Default Setting
FB Signal Discrep. Allow. Time at Brake
Hold (Td_bkh) 0 ms to 300 ms 30 ms
FB Signal Discrep. Allow. Time at Brake
Release (Td_bkr) 0 ms to 300 ms 30 ms
The brake release waiting parameter is shown below.

Parameter Name Setting Range Default Setting
Brake Release Delay Time (Tw_bkr) 0 ms to 10000 ms 0 ms

Operation: Activated by SS1 Function Activation

The following chart shows an example of the SBC function being activated by the activation of the SS1-r

function.

The SS1 function is a safety function that sets the STO state after parameter t2 elapses.

When the SS1 function is activated during servomotor operation, the servomotor is typically controlled to a stop
within t2, and if the brake operation timing by the SBC function is set to "Motor stopping time < Tw_bkh < t2
(SS1)," the STO state can be set after brake is activated by the SBC function after the servomotor stops.

The operation after the STO state is set is the same as when activated by the STO function.

The SBCIS diagnostic is also executed in the same manner as when activated by the STO function.
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7.16 SBC (Safe Brake Control)

SS81-r Speed Lontrol ) 3
. t1  Forbidden speed range:
><—>|

Motor speed

s1

) Time
1 s1 1
Speed limit§
OFF 'J Forbidden speed range!
. 2 g ‘
Safety request input signal (no safety function . ! .OFF )
execution request ON (safety function;execution request) | (no safety function execution request)
(SRIS) execution request) | y ‘ q ‘
SS1-r function status Waiting for operationX Deceleration monitoring X STO state X Waiting for operation
Motor power status i Power ON X Power OFF XPower ON (by servo ON command)
SERVOPACK status ! Operating status X HWBB state X Operating status
Safety function status : ; 3
In operation ___OFF | ON ! ] OFF
Working safety function . OFF | ON | OFF
After limit violation 5 OFF
HWBB (STO) state |__OFF [ ON ! OFF
OFF ! | OFF
SBC (relay coil e . " Tw_bkr | (relay col
SBC output signal (SBCOS) energization request) | Tw_bkh "y ON (no relay coil energization request) _|energization request)
SBC input signal (SBCIS) R¢fe|ay coil energized =] Relay coil de-energized ]
! Td_bkh Td_bkr
Safety function status ;
In operation OFF ; ON OFF
Working safety function OFF l ON ‘ OFF
After limit violation OFF
HWBB (STO) state 5 OFF i
The brake operation waiting parameter is shown below.
Parameter Name Setting Range Default Setting
Brake Hold Delay Time (Tw_bkh) 0 ms to 10000 ms 0 ms

(5) Operation: Activated by SS1 Function Activation (When Limit Violation
Occurs)

The following chart shows an example in which a limit violation occurs in the SS1-r function after it is activated,
the STO state is set, the brake operation wait time Tw_bkh is disabled, and the SBC function is activated by the
STO function.
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7.16 SBC (Safe Brake Control)

SS1-r
Speed Control

Motor speed

Limit
e

violation

s1

1%

Time

OFF 1 ‘
(no safety function ! 3t2 | OFF
(Ssa';eltsy) request input signal execution request)‘ "ON (safety function execution request) !(no safety function execution request)
SS1-r function status Waiting for operation)i(DeceIeration montorin STO state X Waiting for operation
Motor power status Power ON X Power OFF XPower ON (by servo ON command)
SERVOPACK status Operatingistatus X HWBB state X Operating status
Safety function status ; 3 ;
In operation —_OFF | | ON | OFF
Working safety function OFFf [ ON | OFF
After limit violation OFF ! i ON ! OFF
HWBB (STO) state OFF | ! ON [ OFF
SBC OFF i 3 ' . OFF
SBC outout signal (SBCOS (relay coil ; ] Tw_bkr (relay coil
output signal ( ) energization request)ll Tw_bkh | ON (no relay coil energization request) energization request)
SBC input signal (SBCIS) Relay ¢oll energized. | Relay coil de-energized §
! - -
: | Td_bkh 1 Td_bkr
Safety function status ; :
In operation ___ OFF | | ON __OFF
Working safety function OFF§ [ ON OFF
After limit violation 1 OFF 3
HWBB (STO) state | OFF |

7.16.2 Activation Method

(1) Parameter Settings

The SBC function settings are configured in the following parameters.

The parameter numbers depend on the slot. Refer to the following section for details.
& 7.2.3 Parameters for Safety Function Slot Settings on page 131

Parameter Name

Description

Remarks

Safety Function Configuration I

SBC Function Selection

Select "Use."

SBC Function Activation Selection

T.

Select from the following.
* Activate with STO state.
* Activate with STO state or start of SS1-t/SS1-

Safety Function Configuration II

Continued on next page.
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7.16 SBC (Safe Brake Control)

Continued from previous page.

Parameter Name

Description

Remarks

Signal (SBCOS)

Terminal Port Selection for SBC Output

Select the output terminal for SBCOS that drives

the safety relays.
* DOA to DOE

The default setting is "Dis-
abled." Make sure to select
one of the digital output sig-
nals (DOA to DOE).

Confirm that the same output
port is set to "Use" in the out-
put signal setting parameter
*2 as the output port selected
in this parameter.

nal (SBCIS)

Terminal Port Selection for SBC Input Sig-

Select the terminal to which SBCIS from the

safety relays is input.
+ DIA to DIE

The default setting is "Dis-
abled." Make sure to select
one of the digital input sig-
nals (DIA to DIE).

Confirm that the same input
port is set to "Use" in the
input signal setting parameter
*I as the input port selected
in this parameter.

Safety Function Configuration III

Terminal Port Selection for EDM Signal

Select from the following.
* Disabled

* DOA to DOE (Redundant Outputs)
* DOAI to DOE2 (Single Output)

When you select "Disabled,"
select "Disabled" for EDM
Signal Behavior below as
well.

‘When you select a digital out-
put signal (DOA to DOE or
DOAI1 to DOE2), confirm
that the same output port is
set to "Use" in the output sig-
nal setting parameter *2 as
the output port selected in
this parameter.

EDM Signal Behavior

Select from the following.

* Disabled

* In Operation

* Working Safety Function
» After Limit Violation

*» HWBB (STO) State

*1

*2

Refer to the following section for details on the input signal setting parameters.
& 7.3.5 Settings for Digital Input Signals on page 134

Refer to the following section for details on the output signal setting parameters.
& 7.4.5 Settings for Digital Output Signals on page 140

Parameter Name Unit Sign Setting Range Application
Monitoring Parameter
The delay time between
activation of the SS1-r
function, the SS1-r func-
Brake Hold Delay Time tion activated by activa-
(Tw_bkh) ms No 0 to 10000 tion of the SS1-t function,
or the SS1-t function and
turning ON (OFF) of
SBCOS.
The delay time from when
the reason for execution of
]if;ie (I;elesii)l)el"‘y ms No 0 to 10000 the SBC function is elimi-
W nated to when SBCOS is
turned OFF (ON).
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7.16 SBC (Safe Brake Control)

Continued from previous page.

Parameter Name Unit Sign Setting Range Application

The allowable time for a

FB Signal Discrep. Allow. mismatched state between

Time at Brake Hold (Td_ |ms No 0 to 300 the relay operation refer-
bkh) ence and SBCIS during
brake operation.
The allowable time for a
FB Signal Discrep. Allow. mismatched state between
Time at Brake Release ms No 0to 300 the relay operation refer-
(Td_bkr) ence and SBCIS during

brake release.

(2) Signal Operation
The Safety Request Input Signal (SRIS) does not need to be turned ON or OFF.

7.16.3 Returning to Normal Operation

(1) Signal Operation
Signal operations are not necessary because there is no SRIS that directly activates the SBC function.

Returning to normal operation from the STO state occurs automatically.
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7.17 SLP (Safely-Limited Position)

717 SLP (Safely-Limited Position)

7.17.1 Function Description

When the Safety Request Input Signal (SRIS) is turned ON, the SLP function monitors the position of the servo-
motor after the Waiting Time (t1) has elapsed. Position monitoring is performed based on the safe home position
set with the SHP function. This means that to use the SLP function, you must use the SHP function to set the
safe home position. Refer to the following section for details on setting the safe home position.

5 7.22 SHP (Safe Home Position) on page 226
If a limit violation occurs during monitoring, the STO function is activated to shut OFF the servomotor's torque.

Monitoring Conditions

Limit Violation Conditions

Remarks

t<tl

Not monitored

t>tl

(Motor position - Safe home position) > p1 or

(Motor position - Safe home position) < p2

Position monitoring

Motor position

Home position

(SRIS)

Position

. . OFF
Safety request input signal (5 safety function execution request)

| t1
[P E—

Forbidden position range

p2

Time

Forbidden position range

|

ON (safety function execution request)

SLP function state Waiting for operation

Waiting for monitoring
to start

Position monitoring

SERVOPACK status

Operating status

Safety function status
In operation

|
|
|
|
!
|
|
|
|
T
|
|
|
|
|

Working safety function

|
|
|
!
f
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
!
T
|
|
|
L
|
|
|
|

OFF

After limit violation

OFF

HWBB (STO) state

OFF
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7.17 SLP (Safely-Limited Position)

7.17.2

Operation during Limit Violation

Position

I
14—-1
Motor position :

/— Monitoring error
/

m /

pz N

Home position

OFF

Time

Safety request input signal

ON (safety function execution request)
(SRIS)

(no safety function execution request)

SLP function state Waiting for operation Waiting for monitoring to S'EM Position monitoring >< STO state
I

Operating status >< HWBB (STO) state

I
|
SERVOPACK status !
I
I
I
I

Safety function status

In operation OFF ON

Working safety function OFF ON

After limit violation OFF I

ON

HWBB (STO) state OFF I

ON

7173

Activation Method

(1)

Parameter Settings

The SLP function settings are configured in the following parameters.

The parameter numbers depend on the slot. Refer to the following section for details.
& 7.2.3 Parameters for Safety Function Slot Settings on page 131

Parameter Name | Description ‘ Remarks

Safety Function Configuration I

Safety Function Selection Select "SLP." ‘—

Safety Function Configuration II

Continued on next page.
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7.17 SLP (Safely-Limited Position)

Continued from previous page.

Parameter Name

Description

Remarks

Input Signal

Terminal Port Selection for Safety Request

Select from the following.
* DIA to DIE

When you select a digital input sig-
nal (DIA to DIE), confirm that the
same input port is set to "Use" in the
input signal setting parameter */ as
the input port selected in this
parameter.

Input Signal

Terminal Port Selection for Safety Data

Select "Disabled" (default setting).

Safety Function Configuration III

Terminal Port Selection for EDM Signal

Select from the following.

* Disabled

* DOA to DOE (Redundant Outputs)
* DOALI to DOE2 (Single Output)

* When you select "Disabled,"
select "Disabled" for EDM Signal
Behavior below as well.

* When you select a digital output
signal (DOA to DOE or DOA1 to
DOE2), confirm that the same
output port is set to "Use" in the
output signal setting parameter *2
as the output port selected in this
parameter.

EDM Signal Behavior

Select from the following.

* Disabled

* In Operation

* Working Safety Function
» After Limit Violation

« HWBB (STO) State

Safety Function Configuration IV

Signal

Terminal Port Selection for Safe Output

Select "Disabled" (default setting).

*1 Refer to the following section for details on the input signal setting parameters.
5 7.3.5 Settings for Digital Input Signals on page 134

*2 Refer to the following section for details on the output signal setting parameters.
& 7.4.5 Settings for Digital Output Signals on page 140

Parameter Name Unit Sign Setting Range Remarks
Monitoring Parameter
Waiting Time (t1) 10 ms No 0 to 10000 -
Monitoring Time (t2) 10 ms No 0 to 10000
Speed Limit (s1) User speed reference unit | No 0 to 4294967295
Not used. Set this parame-
ter to the default setting.
Speed Limit (s2) User speed reference unit | No 0 to 4294967295
. .. User acceleration refer- -2147483648 to
Acceleration Limit (al) ence unit Yes 2147483647
. . User position reference -2147483648 to Set the parameter as
Distance Limit (p1) unit Yes 2147483647 shown below.
° p2<pl
U . f 2147483648 If a value is set other than
Distance Limit (p2) S.ir POSIHON TEIEIENCe 1 yreg 147483647 ° the above, alarm A EB2
umt (Parameter Setting Error)
will occur.
. . User position reference Not used. Set this parame-
Distance Limit (p3) unit No 0 to 4294967295 fer to the default setting.

(2)

Turn ON SRIS.
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7.17 SLP (Safely-Limited Position)

If the SLP function was started in the safe home position not set state (when the SHP function is OFF), alarm A.
E2D (Safety Module - Safe Home Position Not Set) will occur after the Waiting Time (t1) has elapsed. In this
case, turn OFF SRIS and reset the alarm.

717.4

Returning to Normal Operation

(1)

(2)

Signal Operation
Turn OFF SRIS.

SERVOPACK Recovery Conditions

After a monitoring error occurs and the SERVOPACK entered the HWBB state, conditions for recovery to nor-
mal operation are the same as for the STO function.

Refer to the following section for details.
& (2) SERVOPACK Recovery Conditions on page 150
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7.18 SLI (Safely-Limited Incremental)

7.18 SLI (Safely-Limited Incremental)

7.18.1 Function Description

When the Safety Request Input Signal (SRIS) is turned ON, the SLI function monitors servomotor movement in
the set range. The direction for movement monitoring (forward or backward) can be changed with the sign of the
distance limit (p2).

(1) When Distance Limit (p2) Is Positive

When the distance limit (p2) is set as a positive number, the position when the servomotor moves in the forward
direction is monitored.

Step Monitoring Conditions Limit Violation Conditions Remarks
1 Time until SDIS is turned ON | (Motor position - Position monitoring reference) | > | Position monitoring: SOS function */
after SRIS was turned ON pl While t < t1, SDIS is ignored.

. (Motor position - Position monitoring reference) > p2
While t <t2 after SDIS was . o \ -
2 or Position monitoring: SLP' function *2

turned ON .. L o
(Motor position - Position monitoring reference) < p1

3 Time until SDIS is turned ON | (Motor position - Position monitoring reference) | > | Position monitoring: SOS function *
after step 2 pl While t <t1, SDIS is ignored.
PP (Motor position - Position monitoring reference) > p2

<
4 tle anter was or Position monitoring: SLP' function *2

turned ON . . o
(Motor position - Position monitoring reference) < pl

Repeat steps 3 and 4.

*1 The reference position for position monitoring is the position when the SOS functions starts to be executed. In the above table, this is
the start positions in steps 1 and 3.

*2  The SLP function monitors the position of the servomotor based on the position when the SOS functions starts to be executed. The
range for position monitoring is changed with the sign of p2.

Information The SLP function monitors the position of the servomotor based on the home position set with the SHP function.
The position is monitored within the set range so that p1 > p2.
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7.18 SLI (Safely-Limited Incremental)

Position
Forbidden position range
Position monitoring reference
Distance limit “_
|
| |
Position monitoring reference 1 p2 r
] | I
‘ 1 1
| | | |
i
| i ! i
7 | |
Position monitoring reference : p1 : 1 :
I
Motor position ; ; : :
i i i I
|
| i ! |
i i 0 i
Fprbidden position range i i
| | | |
| | | |
i
| | i |
0 ! ! | ! Time
| | : |
i
i i ! |
I
1 | | |
! ! 2 T T
OFF | | | |
Safety request input signal (no safety function ;
(SRIS) execution request) I } } |
! | | ! | |
! i | ! | |
Safety data input signal | | |
s OFF | ﬂ |OFF ﬂ | OFF M
! ! ON ! ' ON ! ! ON
! I I I I I
U | |
SLI function state Waiting for operation X S0Ss X SLP’ SOs SLP’ SOs SLP’
X : X X X ‘
I
| | | | | |
! | | ! | |
! h h ! | i
. [ [ [
SERVOPACK status | B Operating status I I |
i | | i i i
! I I | I I
Safety function status ; ‘w ‘\ : : :
T
In operation OFF | : : ON : : |
i |
| | | | | i
Working safety function OFF ON OFF ON OFF ON OFF
| | | | | |
! I I I | I
After limit violation ! | | OFF : : :
i
| | | | : |
I I I I
HWBB (STO) state | | | OFF ! ! !
; ; | | |
| | I I I

(2) When Distance Limit (p2) Is Negative

When the distance limit (p2) is set as a negative number, the position when the servomotor moves in the reverse
direction is monitored.

Step Monitoring Conditions Limit Violation Conditions Remarks
| Time until SDIS is turned ON | (Motor position - Position monitoring reference) | > |Position monitoring: SOS function */
after SRIS was turned ON pl While t < t1, SDIS is ignored.

(Motor position - Position monitoring reference) > p1l

2 While t < (2 after SDIS was or Position monitoring: SLP' function *2
turned ON . . o
(Motor position - Position monitoring reference) < p2

3 Time until SRIS is turned ON | (Motor position - Position monitoring reference) | > |P osition monitoring: SOS function */
after step 2 pl While t < t1, SDIS is ignored.
Whil © after SRIS (Motor position - Position monitoring reference) > p1
<
4 tlet aner was or Position monitoring: SLP' function *2

turned ON . . o
(Motor position - Position monitoring reference) < p2

Repeat steps 3 and 4.

*1 The reference position for position monitoring is the position when the SOS functions starts to be executed. In the above table, this is
the start positions in steps 1 and 3.

*2 The SLP' function monitors the position of the servomotor based on the position where SDIS was turned ON or the position after the
Waiting Time (t1) has elapsed. The range for position monitoring is changed with the sign of p2.

Information The SLP function monitors the position of the servomotor based on the home position set with the SHP function.
The position is monitored within the set range so that p1 > p2.
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7.18 SLI (Safely-Limited Incremental)

206

()

P
Position

Motor position

Position monitoring reference

Distance limit

Forbidden position range

Position monitoring reference

Safety request input signal
(SRIS)

(no safety function
execution request)

Safety data input signal
(SDIS)

I

1 .

I ON (safety function execution f’equest)
I

I

I

|

I

I

I

SLI function state

Waiting for operation

SERVOPACK status

Operating status

Safety function status
In operation

OFF

Working safety function

OFF

After limit violation

OFF

HWBB (STO) state

OFF

Specifications of SDIS

SDIS is used as the trigger in the SLI function to transition from the SOS function to the SLP' function.

Note the following two precautions when using SDIS.

* The transition is made from the SOS function to the SLP' function on the rising edge of SDIS.

SDIS

SLI function state

When SDIS is input, ensure an OFF level time (Ti) and ON level time (Ta) as shown below.
— When using a digital input signal

Rising edge

-

Ta

ON

Ti

OFF |« =

OFF

SOS

SLP’

t1

B




7.18 SLI (Safely-Limited Incremental)

Ti = Ta = Filter time of digital input port + 10 [ms]
— When using a virtual input

Ti=Ta= 8 [ms]
Refer to the following section for the filter time of the digital input port.
& (1) List of Parameter Settings for Digital Input Signals on page 134

» Switch SDIS from OFF to ON after the Waiting Time (t1) has elapsed.
In cases such as the following, no transition will be made from the SOS function to the SLP' function.

— When SDIS is switched from OFF to ON before the Waiting Time (t1) has elapsed

ON
Rising edge\
SDIS
OFF OFF
SLI function state SOS
t1
— When SDIS is always ON
ON
SDIS
OFF
SLI function state SOS
t1
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7.18 SLI (Safely-Limited Incremental)

7.18.2 Operation during Limit Violation

Safety request input signal
(SRIS)

Safety data input signal
(SDIS)

SLI function state

SERVOPACK status

Safety function status

Position

Limit violation ——

—_—

Time

i
ST Tttt a
I I
I I
Motor position ; ;
I I
| |
I I
77777777 [ [
| I I
I [l ! I
Il J ! I
I [l | I
i 1 i |
0 i 0 ! !
: : I I
I I
1 : : | 1
I I I
| ! - e ‘
o ! t2 Lo | t2 |
OFF | | i 1 :
(no safety function + t
execution request) I ON (safety function execution:request) :
| | \ I I
| I | [
OFF | OFF | OFF
| [ [
[ 1 ON : ON :
I I
| | [ |
Waiting for operation ; sos ‘ SLP sos { s STO state
X | P IET S
I
I
I

Operating status

HWBB (STO) state

|
|
|
T
|
|
|
)
0
|
|
[
|
|
L
[
[
|
|
T
|
|
|
|

In operation OFF ON
Working safety function OFF ON OFF ON OFF on
After limit violation i i OFF i 3 l ON
HWBB (STO) state | | oFF | | i oN
7.18.3 Activation Method
(1) Parameter Settings
The SLI function settings are configured in the following parameters.
The parameter numbers depend on the slot. Refer to the following section for details.
& 7.2.3 Parameters for Safety Function Slot Settings on page 131
Parameter Name ‘ Description | Remarks
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Safety Function Configuration I

Safety Function Selection

Select "SLIL." | —

Safety Function Configuration II

Continued on next page.



7.18 SLI (Safely-Limited Incremental)

(2)

Continued from previous page.

Parameter Name

Description

Remarks

Input Signal

Terminal Port Selection for Safety Request

Select from the following.
* DIA to DIE

Input Signal

Terminal Port Selection for Safety Data

Select from the following.
+ DIA to DIE

When you select a digital input sig-
nal (DIA to DIE), confirm that the
same input port is set to "Use" in the
input signal setting parameter */ as
the input port selected in this
parameter.

Safety Function Configuration III

Terminal Port Selection for EDM Signal

Select from the following.

* Disabled

* DOA to DOE (Redundant Outputs)
* DOAI to DOE2 (Single Output)

* When you select "Disabled,"
select "Disabled" for EDM Signal
Behavior below as well.

* When you select a digital output
signal (DOA to DOE or DOAL to
DOE2), confirm that the same
output port is set to "Use" in the
output signal setting parameter *2
as the output port selected in this
parameter.

EDM Signal Behavior

Select from the following.

* Disabled

* In Operation

* Working Safety Function
» After Limit Violation

* HWBB (STO) State

Safety Function Configuration IV

Signal

Terminal Port Selection for Safe Output

Select "Disabled" (default setting).

*1 Refer to the following section for details on the input signal setting parameters.
& 7.3.5 Settings for Digital Input Signals on page 134

*2 Refer to the following section for details on the output signal setting parameters.
g 7.4.5 Settings for Digital Output Signals on page 140

Parameter Name

Unit

Sign

Setting Range

Remarks

Monitoring Parameter

Waiting Time (t1) 10 ms No 0 to 10000
Monitoring Time (t2) 10 ms No 0 to 10000
Speed Limit (s1) User speed reference unit | No 0 to 4294967295
Not used. Set this parame-
Speed Limit (s2) User speed reference unit | No 0 to 4294967295 ter to the default setting.
. .. User acceleration refer- -2147483648 to
Acceleration Limit (al) ence unit Yes 2147483647
Distance Limit (p1) Elf‘f position reference |, 0 to 2147483647
. _ User position reference -2147483648 to
Distance Limit (p2) unit Yes 2147483647
. . User position reference Not used. Set this parame-
Distance Limit (p3) unit No 0 to 4294967295 fer to the default setting.

Signal Operation

Turn ON SRIS.
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7.18 SLI (Safely-Limited Incremental)

7.18.4 Returning to Normal Operation

(1) Signal Operation
Turn OFF SRIS.

(2) SERVOPACK Recovery Conditions

After a monitoring error occurs and the SERVOPACK entered the HWBB state, conditions for recovery to nor-
mal operation are the same as for the STO function.

Refer to the following section for details.
& (2) SERVOPACK Recovery Conditions on page 150
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7.19 SDI-p (Safe Direction, Positive Direction Forbidden)

7.19

SDI-p (Safe Direction, Positive Direction Forbidden)

7.19.1

Function Description

When the Safety Request Input Signal (SRIS) is turned ON, the SDI-p function monitors the direction of the ser-
vomotor after the Waiting Time (t1) has elapsed. The SDI-p function prohibits movement in the forward direc-
tion and allows movement only in the reverse direction.

« If the servomotor speed exceeds the range of the speed limit (s1), the function detects a limit violation.

* When -s1 < motor speed < sl, the function judges this as the servomotor stopped state, and it latches the servo-
motor's position. The function monitors movement direction by position using the latched position as the posi-
tion monitoring reference, and it detects a limit violation when (motor position - position monitoring
reference) exceeds the range of the distance limit (p1).

If a limit violation occurs during monitoring, the STO function is activated to shut OFF the servomotor's torque.

Monitorin P o
oring Limit Violation Conditions Remarks
Conditions
t<tl Not monitored -
Motor speed < -sl Operation is possible
Motor speed > s1 Limit violation state
Motor position is latched
t>tl . te:
- Immediately after -s1 < Motor speed < sl Note
If this status occurs when this function is activated,
the servomotor position at activation is latched.
{ -s1 <Motor speed <sl } && { (Motor position - Position| = o .
monitoring reference) > p1 } Direction monitoring by position
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7.19 SDI-p (Safe Direction, Positive Direction Forbidden)

Position
Motor position

position range

Position monitoring reference ——

I
I
Forbidden 1
I
I
I

N

Speed

Time

Forbidden speed range

/7 Speed limit 1

Motor speed

(no safety function

\— Operation detection speed

Time

Safety request input signal execution request) ON (safety function execution request)
(SRIS)
SDI-p function state Waiting for operation X Waitng for monitoring ¢ Movement direction monitoring
|
|
|
i
i
T .
SERVOPACK status ! Operating status
i
|
|
|

Safety function status
In operation

OFF

Working safety function

ON

After limit violation

OFF

ON

HWBB (STO) state

OFF

212



7.19 SDI-p (Safe Direction, Positive Direction Forbidden)

7.19.2 Operation during Limit Violation

I I
Position : :
I I
I Forbidden 1
position range|

I
]
I
I
position range ;
I
e —] ! !
I
I
|
I
I
|
I
I

I

I

| Forbidden
Motor position :
I

Position monitoring reference ——

| |
| |
1 B S—
| |
|
|
I

p1

T T

Position monitoring ! /

reference

I
I
I
I I I
I I I
I I I I
I I I I
I I I I
I I I I
| | | | .
: : : : Time
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
| | | |
t | | | |
Speed - - | | | |
| 1 Forbidden speed range !
I I I
i i ]
I I I
| | |
! | | N
1 1 1 -
0 s1 1/ \ / Time
|

N

Monitoring error

I
i
I
I
|
I
I
1
I
I
|
]
I
I
I
I
I
I
I
I
I
I
I
Motor speed | |
I
I
I
I
I
I
I
I
I

OFF

I
|
|
|
I
|
I
I
I
I
I
I
I
I
|
I
I
|
I
I
|
I
I
I
I
I
|
I
|
I
|
I
I
|
I
— — |
SDI-p function state Waiting for operation X Waltmgéo;{;gmtcnng X Movement direction monitoring X STO state

(no safety function
Safety request input signal execution request) ON (safety function execution request)
(SRIS)
! I
! I
! I
! I
1 :
! I
T - |
SERVOPACK status I Operating status >< HWBB (STO) state
! |
! :
Safety function status OFF ! :
In operation ON :
1 :
|
Working safety function OFF ON :
! | |
I
After limit violation i | OFF l ON
T
! | |
I
HWBB (STO) state ! | OFF l ON
I | |
I | |

7.19.3 Activation Method

(1) Parameter Settings

The SDI-p function settings are configured in the following parameters.
The parameter numbers depend on the slot. Refer to the following section for details.
& 7.2.3 Parameters for Safety Function Slot Settings on page 131
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7.19 SDI-p (Safe Direction, Positive Direction Forbidden)

214

(2)

Parameter Name

Description

| Remarks

Safety Function Configuration I

Safety Function Selection

Select "SDI-p."

Safety Function Configuration II

Terminal Port Selection for Safety Request
Input Signal

Select from the following.
* DIA to DIE

When you select a digital input sig-
nal (DIA to DIE), confirm that the
same input port is set to "Use" in the
input signal setting parameter */ as
the input port selected in this
parameter.

Terminal Port Selection for Safety Data
Input Signal

Select "Disabled" (default setting).

Safety Function Configuration III

Terminal Port Selection for EDM Signal

Select from the following.

* Disabled

* DOA to DOE (Redundant Outputs)
* DOAI to DOE2 (Single Output)

* When you select "Disabled,"
select "Disabled" for EDM Signal
Behavior below as well.

* When you select a digital output
signal (DOA to DOE or DOAL to
DOE2), confirm that the same
output port is set to "Use" in the
output signal setting parameter *2
as the output port selected in this
parameter.

EDM Signal Behavior

Select from the following.

* Disabled

* In Operation

* Working Safety Function
» After Limit Violation

* HWBB (STO) State

Safety Function Configuration IV

Terminal Port Selection for Safe Output
Signal

Select "Disabled" (default setting).

*1 Refer to the following section for details on the input signal setting parameters.
& 7.3.5 Settings for Digital Input Signals on page 134

*2 Refer to the following section for details on the output signal setting parameters.
& 7.4.5 Settings for Digital Output Signals on page 140

Parameter Name Unit Sign Setting Range Remarks
Monitoring Parameter
Waiting Time (t1) 10 ms No 0 to 10000 —

. . Not used. Set this parame-
Monitoring Time (t2) 10 ms No 0 to 10000 fer to the default setting.
Speed Limit (s1) User speed reference unit | No 0 to 4294967295 Dual polarity
Speed Limit (s2) User speed reference unit | No 0 to 4294967295

Not used. Set this parame-
. .. User acceleration refer- -2147483648 to ter to the default setting.
Acceleration Limit (al) ence unit Yes 2147483647
Distance Limit (p1) Erietr position reference | oo 0 to 2147483647 -
g I (20 Usir position reference Yes —22124;14;;;36?:;8 to
unt Not used. Set this parame-
" ter to the default setting.
Distance Limit (p3) Erfﬁr position reference 0 to 4294967295

Signal Operation
Turn ON SRIS.




7.19 SDI-p (Safe Direction, Positive Direction Forbidden)

7.19.4 Returning to Normal Operation

(1)

(2)

Signal Operation
Turn OFF SRIS.

SERVOPACK Recovery Conditions

After a monitoring error occurs and the SERVOPACK entered the HWBB state, conditions for recovery to nor-
mal operation are the same as for the STO function.

Refer to the following section for details.

& (2) SERVOPACK Recovery Conditions on page 150
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7.20 SDI-n (Safe Direction, Negative Direction Forbidden)

7.20

SDI-n (Safe Direction, Negative Direction Forbidden)

7.20.1

Function Description

216

When the Safety Request Input Signal (SRIS) is turned ON, the SDI-n function monitors the direction of the ser-
vomotor after the Waiting Time (t1) has elapsed. The SDI-n function prohibits movement in the reverse direction
and allows movement only in the forward direction.

* If the servomotor speed exceeds the range of the speed limit (-s1), the function detects a limit violation.

* When -s1 < motor speed < s, the function judges this as the servomotor stopped state, and it latches the servo-
motor's position. The function monitors movement direction by position using the latched position as the posi-
tion monitoring reference, and it detects a limit violation when (motor position - position monitoring
reference) becomes less than the range of the distance limit (-p1).

Note:

Set p1 as a positive value.

If a limit violation occurs during monitoring, the STO function is activated to shut OFF the servomotor's torque.

Monitoring
Conditions

Limit Violation Conditions

Remarks

t<tl

Not monitored

t>tl

Motor speed > sl

Operation is possible

Motor speed < -sl

Limit violation state

Immediately after -s1 < Motor speed < sl

Motor position is latched
Note:

If this status occurs when this function is activated,
the servomotor position at activation is latched.

{ -s1 <Motor speed <sl } && { (Motor position - Position
monitoring reference) < -p1 }

Direction monitoring by position




7.20 SDI-n (Safe Direction, Negative Direction Forbidden)

Safety request input signal
(SRIS)

SDI-n function state

SERVOPACK status

Safety function status
In operation

Working safety function

After limit violation

HWBB (STO) state

Position T

Motor position

Position monitoring

reference

-\

1

|

—1
Forbidden

position range

Speed T

Motor speed |

Position monitoring

reference

t

Time

/—Zero speed detection level

s1

AN

/

OFF
(no safety function

execution request)

s1

Time

\—Speed limit 1

Forbidden speed range

ON (safety function execution request)

Waiting for operation

Movement direction monitoring

|
|
|
|
|
|
|
|
|
|
|
|
1
|
|
|
I
|
I
|
I
I
I
I
|
1
|
I
I
U
T
I
I
|
I
|

I
I
|
I
|
Waiting for monitorin, >‘<
gtostart D
|
|
I
|
|

Operating status

OFF

OFF

ON

OFF

ON

OFF
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7.20 SDI-n (Safe Direction, Negative Direction Forbidden)

7.20.2 Operation during Limit Violation

Position | |
| |
o ! . . !

Position'monitoring reference —
| |
Position monitoring reference — 1 I
|

|
|
_—/eﬁ‘]\
| |
o |-p1 [
|

! Forbidden '

Forbidden | |
Iposmon range‘

Motor position o
position range

Time

Speed

|
|
|
|
]
|
|
|
|
T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Motor speed |
|
|
|
|
|
|
|
|

\ L\

|
T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

| | |

| | |

| | | |

1\ Speed | | I \

: limit 1 U ‘ Limit violation
|

|

|
IForbidden!
:speed range:

OFF (no safety function

|
|
[
|
|
|
|
I
|
|
|
t
I
|
|
|
|

(Ssaé?tsy) request input signal execution request) ON (safety function execution request) Time
|
|
|
l
SERVOPACK status | Operating status HWBB (STO) state
|
|
|

Safety function status

|
|
|
|
|
|
[
l
OFF |
1
|
|
|
|
|
|
|
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

| |

| |

| |

| |

| |

| |

| |

[ |

| |

| |

| - —r |

SDI-n function state Waiting for operation X "ainglrmenioig™¢ Movement direction monitoring X STO state

|
|
|
|
|
|
|
|
|
|
|
|
|
|
[
|
|

In operation : ON

Working safety function OFF | ON

After limit violation i OFF ON
HWBB (STO) state : OFF ON

7.20.3 Activation Method

(1) Parameter Settings

The SDI-n function settings are configured in the following parameters.
The parameter numbers depend on the slot. Refer to the following section for details.

& 7.2.3 Parameters for Safety Function Slot Settings on page 131

218



7.20 SDI-n (Safe Direction, Negative Direction Forbidden)

(2)

Parameter Name

Description

‘ Remarks

Safety Function Configuration I

Safety Function Selection

Select "SDI-n."

Safety Function Configuration II

Input Signal

Terminal Port Selection for Safety Request

Select from the following.
* DIA to DIE

When you select a digital input sig-
nal (DIA to DIE), confirm that the
same input port is set to "Use" in the
input signal setting parameter */ as
the input port selected in this
parameter.

Input Signal

Terminal Port Selection for Safety Data

Select "Disabled" (default setting).

Safety Function Configuration III

Terminal Port Selection for EDM Signal

Select from the following.

* Disabled

* DOA to DOE (Redundant Outputs)
* DOALI to DOE2 (Single Output)

* When you select "Disabled,"
select "Disabled" for EDM Signal
Behavior below as well.

* When you select a digital output
signal (DOA to DOE or DOAL to
DOE2), confirm that the same
output port is set to "Use" in the
output signal setting parameter *2
as the output port selected in this
parameter.

EDM Signal Behavior

Select from the following.

* Disabled

* In Operation

* Working Safety Function
* After Limit Violation

* HWBB (STO) State

Safety Function Configuration IV

Signal

Terminal Port Selection for Safe Output

Select "Disabled" (default setting).

*1 Refer to the following section for details on the input signal setting parameters.
IF 7.3.5 Settings for Digital Input Signals on page 134

*2 Refer to the following section for details on the output signal setting parameters.
IF 7.4.5 Settings for Digital Output Signals on page 140

Parameter Name Unit Sign Setting Range Remarks
Monitoring Parameter
Waiting Time (t1) 10 ms No 0 to 10000 -

. . Not used. Set this parame-
Monitoring Time (t2) 10 ms No 0 to 10000 fer to the default setting.
Speed Limit (s1) User speed reference unit | No 0 to 4294967295 Dual polarity
Speed Limit (s2) User speed reference unit | No 0 to 4294967295

Not used. Set this parame-
. .. User acceleration refer- -2147483648 to ter to the default setting.
Acceleration Limit (al) ence unit Yes 2147483647
Distance Limit (p1) gnsﬁr position reference | ;oo 0 to 2147483647 -
e LT () Usir position reference Yes —221 1“4;14;2;3'6(3‘4&78 to
unt Not used. Set this parame-
. ter to the default setting.
Distance Limit (p3) Ensir position reference |\ 0 to 4294967295

Signal Operation

Turn ON SRIS.
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7.20 SDI-n (Safe Direction, Negative Direction Forbidden)

7.20.4 Returning to Normal Operation

(1) Signal Operation
Turn OFF SRIS.

(2) SERVOPACK Recovery Conditions

After a monitoring error occurs and the SERVOPACK entered the HWBB state, conditions for recovery to nor-
mal operation are the same as for the STO function.

Refer to the following section for details.
& (2) SERVOPACK Recovery Conditions on page 150

220



7.21 SCA (Safe CAM)

7.21

SCA (Safe CAM)

7.21.1

Function Description

When the Safety Request Input Signal (SRIS) is turned ON, the SCA function monitors the position of the servo-
motor after the Waiting Time (t1) has elapsed. Position monitoring is performed based on the safe home position
set with the SHP function. This means that to use the SCA function, you must use the SHP function to set the
safe home position. Refer to the following section for details on setting the safe home position.

& 7.22 SHP (Safe Home Position) on page 226

This function monitors whether the position of the servomotor is within the range of the distance limits (p1 and
p2). The STO function is not activated even if a limit violation occurs. If a limit violation occurs, the function
continues monitoring by narrowing the range to monitor to pl — p3 and p2 + p3. When the servomotor position
enters the range of p3, the function continues monitoring by restoring the distance limits to p1 and p2.

Monitoring Monitoring

Conditions Status Limit Violation Conditions Remarks
t<tl - Not monitored -
Position monitoring
. N Note:
B'eforf: limit (Motor pos%t?on - Safe home pos?t?on) >plor If the condition to the left is satisfied, the SCA
violation (Motor position - Safe home position) < p2 output signal (SCAOS) is turned ON and the
monitoring status changes to "After limit
violation."

t>tl
Position monitoring

Note:

(Motor position - Safe home position) < (p1 - p3) and If the condition to the left is satisfied, the SCA
(Motor position - Safe home position) = (p2 + p3) output signal (SCAOS) is turned OFF and the
monitoring status changes to "Before limit
violation."

After limit violation
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7.21 SCA (Safe CAM)

Position 4

Motor position

Home position

Forbidden position range

—— Distance limit 1

Distance limit 2 —

p2

. i OFF (no safety function
Safety request input signal execution request)

Forbidden position range

Time

(SRIS)

|

ON (safety function execution request)

SCA function state

Waiting for operation X Waltng for monitoring

Position monitoring

SERVOPACK status

Operating status

Safety function status

. OFF
In operation

ON

Working safety function

Safety output

SCA output signal
(SCAOS)

ON

OFF
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7.21 SCA (Safe CAM)

7.21.2 Operation during Limit Violation

Position 4

Motor position

~—— Distance limit 1

Forbidden position range

| -
|
: P3| Hysteresis width
|
! Distance limit 3~< !
‘ Distance limit 2
| | ‘\ p3| Hysteresis widih
! ——
|
! I
: } Y p2 | ‘
| { | I i
Home position | : | | Time
| |
| | |
: } : Forbidden position range :
: } [ !
| | |
I ! I I
I ! I I
I ! I I
I ! I I
I ! I I
I ! I I
I } I I
|
| | : |
| | |
i i OFF (no safety function | ! | !
(Ssa';?g) request input signal ex(ecution r)équest) 1 : ON (safety function:execution request) }
X I
! | : !
SCA function state Waiting for operation XWa‘t'ngtgogggmw"ng X ' Position monitoring |
I ! I I
I ! I I
: 3 : :
4 1 |
SERVOPACK status ! j Operating status | !
T t
I ! I I
Safety function status ! ! : |
In operation OFF | : ON | :
I ! I I
Working safety function OFF J | | ON ;
|
: : : I
Safety output ! | | |
| |
SCA output signal : OFF : ON OFF
(SCAOS) ; | ‘ ‘
| ' |
7.21.3 Activation Method
(1) Parameter Settings
The SCA function settings are configured in the following parameters.
The parameter numbers depend on the slot. Refer to the following section for details.
& 7.2.3 Parameters for Safety Function Slot Settings on page 131
Parameter Name | Description ‘ Remarks

Safety Function Configuration I

Safety Function Selection

Select "SCA."

Safety Function Configuration II

Continued on next page.
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7.21 SCA (Safe CAM)

224

(2)

Continued from previous page.

Parameter Name

Description

Remarks

Terminal Port Selection for Safety Request
Input Signal

Select from the following.

* DIA to DIE

When you select a digital input sig-
nal (DIA to DIE), confirm that the
same input port is set to "Use" in the
input signal setting parameter */ as
the input port selected in this
parameter.

Terminal Port Selection for Safety Data
Input Signal

Select "Disabled" (default setting).

Safety Function Configuration III

Terminal Port Selection for EDM Signal

Select from the following.

* Disabled
* DOA to DOE (Redundant Outputs)
* DOALI to DOE2 (Single Output)

* When you select "Disabled,"
select "Disabled" for EDM Signal
Behavior below as well.

* When you select a digital output
signal (DOA to DOE or DOA1 to
DOE2), confirm that the same
output port is set to "Use" in the
output signal setting parameter *2
as the output port selected in this
parameter.

EDM Signal Behavior

Select from the following.
» Disabled

* In Operation

* Working Safety Function

Safety Function Configuration IV

Terminal Port Selection for Safe Output
Signal

Select from the following.

* DOA to DOE (Redundant Outputs)

*1 Refer to the following section for details on the input signal setting parameters.

& 7.3.5 Settings for Digital Input Signals on page 134

*2 Refer to the following section for details on the output signal setting parameters.

5 7.4.5 Settings for Digital Output Signals on page 140

Parameter Name Unit Sign Setting Range Remarks
Monitoring Parameter
Waiting Time (t1) 10 ms No 0 to 10000 -
Monitoring Time (t2) 10 ms No 0 to 10000
Speed Limit (s1) User speed reference unit | No 0 to 4294967295
Not used. Set this parame-
ter to the default setting.
Speed Limit (s2) User speed reference unit | No 0 to 4294967295
. .. User acceleration refer- -2147483648 to
Acceleration Limit (al) ence unit Yes 2147483647
. .. User position reference -2147483648 to Set the parameter as
Distance Limit (p1) unit Yes 2147483647 shown below.
. e pl>p2
B Lt () User position reference Yes -2147483648 to
19 unit 2147483647 * p3<((pl-p2)2)
If a value is set other than
. the above, alarm A.EB2
Distance Limit (p3) Erfir position reference 0 to 4294967295 (Parameter Setting Error)
will occur.

Signal Operation
Turn ON SRIS.




7.21 SCA (Safe CAM)

7.21.4 Returning to Normal Operation

(1) Signal Operation
Turn OFF SRIS.

(2) SERVOPACK Recovery Conditions

After a monitoring error occurs and the SERVOPACK entered the HWBB state, conditions for recovery to nor-
mal operation are the same as for the STO function.

Refer to the following section for details.
& (2) SERVOPACK Recovery Conditions on page 150
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7.22

SHP (Safe Home Position)

7.221

Function Description

226

(1)

The SHP function sets the safe home position for the distance limits used for executing the SLP and SCA func-
tions. The SLP and SCA functions monitor the position of the servomotor based on the safe home position set
with the SHP function.

After the Safety Request Input Signal (SRIS) is turned ON and the SHP function is set to the running state, that
motor position is latched when the Safety Data Input Signal (SDIS) is turned ON, and that position is registered
as the safe home position.

For the device to connect to SDIS (e.g., safety limit switch), select a device with a safety level suited to the sys-
tem performance level.

The limit violation state and HWBB (STO) state will always be OFF because the SHP function is not a monitor
function.

Safety request input OFF o saety fnconexeution reqes) ON (safety function execution request)

signal (SRIS) ‘ ‘
Safety data input : OFF I_I OFF
signal (SDIS) ! t1 | ' ON

|

! |
SHP function status Waiting for operationXWaiting for time to elapseXWaiting for trigger signal input> Safe home position setting complete

|

|
|
|
|
|
|
|

SERVOPACK status Operating status

t

Safety function status

|
1
In operation ON ON |
|
I

Working safety function OFF ON
|
After limit violation OFF
HWBB (STO) state OFF

Displaying the Current Motor Position After Executing SHP

The display of the current motor position with the SHP function varies as shown below.

Safety request input signal (SRIS) OFF | ON
|
OFF [ OFF
Safety data input signal (SDIS) ' ON
LT : ******* Motor operation
’ |
N |
777777 T
Current motor position display@ : :
| |
,,,,,,,,,,,,,,,, I I
I< Safe home position ! » Current position 2
Home position offset Current position 1

(Current motor position display = 0)

Safe Home Position = Current Position 1 + Safe Home Position Offset

* Current position 1: Position when SDIS was turned ON
Current position 1 depends on the usage of the encoder.

— When using the encoder as an incremental encoder: A relative position from the power ON position
— When using the encoder as an absolute encoder: A position from the encoder's origin
Current Motor Position Display = Current Position 2 - Safe Home Position

* Current motor position: The position compared to the monitoring position with the SLP and SCA functions
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(2)
(a)

(b)

3)

* Current position 2: Any motor position after SHP was executed
 Safe home position offset: Setting in Pc160

Execution Conditions

When Using an Absolute Encoder

When Pc068 = n.oool (absolute encoder) and Pc068 = n.1ooo (Use encoder as an absolute encoder) are set, the
safe home position is saved in nonvolatile memory when it is set. Then the safe home position does not need to
be set after the power is turned ON.

Diagnosing the Absolute Position

Alarm A.E2A (Safety Module - Absolute Encoder Error) will occur if the difference in the absolute encoder's
home position exceeds *1 rotation when the power is turned ON after the safe home position was set. Refer to
the following section for the recovery procedure when this alarm occurs.

& 7.22.4 Recovering from Alarm A.E2A on page 230

Note:

The accuracy for diagnosing the absolute position is +1 rotation. If the error is within 1 rotation, the failure will not be detected. Make the
system able to tolerate an error within 1 rotation or regularly check if the position is correct.

The motor position before power OFF is saved in the following cases:

* When the main circuit power is turned OFF
* When the servo is turned OFF

*‘@ If there is a possibility that the motor may move when the main circuit and servo are OFF, take measures (e.g., using a hold-
ing brake on the equipment) to prevent alarm A.E2A from being detected by mistake.

Important

When Using an Incremental Encoder

When Pc068 = n.ooo0 (incremental encoder) and Pc068 = n.o0oo (Use encoder as an incremental encoder) are
set, the safe home position is not saved in nonvolatile memory when it is set. The safe home position must be set
each time the power is turned ON.

Specifications of SDIS
SDIS is used as the trigger in the SHP function to set the safe home position.
Note the following two precautions when using SDIS.

* The safe home position is set on the rising edge of SDIS.
Ta

Rising edge

) ON
Safety data input signal OFF | Ti \ OFF

(SDIS)

SHP function status Waiting for trigger signal input>< Safe home position setting complete

t1

Refer to the following section for the specifications of Ti and Ta.
& (3) Specifications of SDIS on page 206

» Switch SDIS from OFF to ON after the Waiting Time (t1) has elapsed.
In cases such as the following, SDIS will not be recognized and the safe home position will not be set.

— When SDIS is switched from OFF to ON before the Waiting Time (t1) has elapsed
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(4)

()

Rising edge \

Safety data OFF ON OFF
input signal
(SDIS)
SHP function state Waiting for trigger signal input
B S EE—
t1
— When SDIS is always ON
Safety data
input signal (SDIS) ON
SHP function state Waiting for trigger signal input
t1

Limitations in Setting the Safe Home Position

After the SHP function is activated, the safe home position can be set once only when SDIS is switched from
OFF to ON.

If the safe home position is already set, the safe home position can be set again by executing the SHP function.

However, the SHP status in the FSoE send PDU will not change when the home position is set again.

ON (safety function execution request) OFF sy e s ON (safety function execution request)

Safety request input signal (SRIS) (FF sy inineeintes)

Execute safe home position setting Ignore Execute safe home position setting (reconfiguration)

1 1
i i
I I
OFF
Safety data input signal (SDIS) : l_l i |_| OFFl \D/ OFF
t1 : t i N
‘ ; ON ON ‘ i T o
L —— - — | —
SHP function status Waiting for operat\onXWamng for time to elapse X Waiting for trigger signal mpu>< Safe home position setting complete XX Waiting for operat\ob(Wamng for time to elapse X Waiting or rigger signal mpm><$a(e home position setting complete
i i

Operating status

|
U
|
|
|
|
|
|
T
[
T
|
|
|

‘
i
i
‘
SERVOPACK status ;
:
‘
i
‘

Safety function status

|
|
!
i
|
|
|
|
|
T
|
T
|
|
|
|
|
|

|
|
|
|
T
|
T
|
|
|
T
|
|
|

In operation OFF ON OFF ON
Working safety function OFF ON | OFF #
! ;
|
Atter limit violation | OFF |
! I
! |
OFF
HWBB (STO) state 1 |
! |
! |
! |
! |
|
SHP state Not set TN

(SHP for FSoE send PDU) | Setting complete w

No status change after reconfiguration

Related Monitoring

Monitor Output Destination

Monitor Item

SigmaWin+ EtherCAT
Object 0x5A0B.10
Safe State (SHP) SHP stat
Safe State (SHP) « 0: SHP not set Status

« 1. SHP completed normall ¢ 0: SHP was not completed
’ P Y e 1: SHP was completed normally

Object 0x5A0B.11

Safe Home Position Displays the safe home position data »
SHP Encoder Position
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7.22.2 Activation Method

(1) Parameter Settings
The SHP function settings are configured in the following parameters.
The parameter numbers depend on the slot. Refer to the following section for details.

& 7.2.3 Parameters for Safety Function Slot Settings on page 131

Parameter Name | Description ‘ Remarks

Safety Function Configuration I

Safety Function Selection Select "SHP." ‘—

Safety Function Configuration II
Terminal Port Selection for Safety Request | Select from the following. When you select a digital input sig-
Input Signal « DIA to DIE nal (DIA to DIE), confirm that the

same input port is set to "Use" in the
input signal setting parameter */ as
the input port selected in this
parameter.

Terminal Port Selection for Safety Data Select from the following.
Input Signal * DIA to DIE

Safety Function Configuration III

* When you select "Disabled,"
select "Disabled" for EDM Signal
Behavior below as well.

. * When you select a digital output

* Disabled signal (DOA to DOE or DOALI to

» DOA to DOE (Redundant Outputs) DOE2), confirm that the same

« DOALI to DOE2 (Single Output) output port is set to "Use" in the
output signal setting parameter *2

as the output port selected in this

Select from the following.

Terminal Port Selection for EDM Signal

parameter.
Select from the following.
* Disabled
* InO ti
EDM Signal Behavior i p'era on . -
* Working Safety Function
* After Limit Violation
* HWBB (STO) State
Safety Function Configuration IV
T'ermmal Port Selection for Safe Output Select "Disabled” (default setting). _
Signal
*1 Refer to the following section for details on the input signal setting parameters.
g 7.3.5 Settings for Digital Input Signals on page 134
*2 Refer to the following section for details on the output signal setting parameters.
5 7.4.5 Settings for Digital Output Signals on page 140
Parameter Name ‘ Unit | Sign | Setting Range | Remarks

Monitoring Parameter

No ‘5 to 10000 |—

Waiting Time (t1) ‘ 10 ms

Continued on next page.
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(2)

Continued from previous page.

Parameter Name Unit Sign Setting Range Remarks

Monitoring Time (t2) 10 ms No 0 to 10000

Speed Limit (s1) User speed reference unit | No 0 to 4294967295

Speed Limit (s2) User speed reference unit | No 0 to 4294967295

Acceleration Limit (al) User acgeleratlon refer- Yes -2147483648 to Not used. Set this parame-

ence unit 2147483647 .
ter to the default setting.

Distance Limit (p1) Erfl‘;r position reference | ;oo 0 to 2147483647

Distance Limit (p2) Elfir position reference |y, 0 to 2147483647

Distance Limit (p3) gjﬁr position reference 0 to 4294967295
Related Parameters

Pc No. Name Unit Setting Range Default Setting

Pel60 Safe Home Position Offset User position reference -1073741823 to 0

unit 1073741823

Signal Operation
Turn ON SRIS.

Refer to the following section for the SDIS input conditions.
& (3) Specifications of SDIS on page 227

7.22.3

Returning to Normal Operation

(1)

Signal Operation
Turn OFF SRIS.

7.22.4

Recovering from Alarm A.E2A

230

If alarm A.E2A (Safety Module - Absolute Encoder Error) occurs, the following are two possible causes.

* The encoder failed.
* The motor moved more than +1 rotation while the power was OFF.

You can clear this alarm with the reset alarm operation, but the safe home position error status is held in the
ASM-X because the user must determine the cause of the alarm. To clear this information, perform the following
operations in the SigmaWin+.

Note:

If alarm A.800 (alarms related to the encoder such as A.820) occurs at the same time, correct alarm A.800 before you reset alarm A .E2A.
Correct alarm A.800 as described below.

* Turn the power OFF and ON again.

« If the alarm still occurs, refer to the manual for the SERVOPACK and perform troubleshooting for the corresponding alarm code.
(When setting up (i.e., initializing) the absolute encoder, the safe home position must be set again with the SHP function.)



7.22 SHP (Safe Home Position)

Recovering from

alarm A.E2A

Clear alarm A.E2A

Use jogging to move the servomotor
visually to the safe home position

Yes (The motor moved at least one rotation

Is the safe home position while the power was turned OFF.)

the correct position?

No
v

Select Select .
"Reset safe home position"*1 "Clear safe home position error status" "1

Execute SHP function

Turn the power OFF and ON again.

No .

Does alarm A.E2A occur?

Yes (The encoder is damaged.)

Replace the motor "2

«

A4

End
*1 Select this on the [Safety Functions Menu] - [Reset Safety Monitoring Home Position] window in the SigmaWin-+.
*2 After a motor is replaced, set up the SERVOPACK and execute the ASM-X's SHP function again.

Note:
The SLP, SCA, and SHP functions cannot be used while the safe home position in the ASM-X has an error. If the alarm A.E2A occurs, make
sure to perform the recovery operations described above.
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7.23

Safety Function Priority

7.23.1

Relationship between Safety Functions in the ASM-X

232

(1)

(2)

Effect of the STO State on Other Safety Functions

If two or more ASM-X safety functions are being executed at the same time, and one of the safety functions sets
the STO state, the other safety functions will continue operation.

* Example 1: When the STO function is activated during simultaneous execution of the SSR, SOS, and SLA
functions
The other safety functions continue monitoring operations even when the STO function is activated and the
STO state has occurred.

STO function Waiting for operation X STO state

\
\
|
|

Continue monitoring operations

SSR function Speed monitoring
[
SOS function Position monitoring
\
SLA function Acceleration monitoring

» Example 2: When a limit violation occurs in the SLS function during simultaneous execution of the SLS, SSR,
SOS, and SLA functions
The SLS function sets the STO state due to the limit violation, but the other safety functions continue monitor-
ing operations.
Limit violation

]

SLS function Speed monitoring X STO state

Continue monitoring operation

\
|
|
\
\

SSR function Speed monitoring
|
SOS function Position monitoring
I
SLA function Acceleration monitoring

Independence of Speed Monitoring
Even when multiple safety functions that monitor speed are executed at the same time, each safety function oper-
ates independently to monitor speed.

Example: When two SLS functions are activated at the same time and the SLS function with a lower speed moni-
toring value detected a limit violation

The SLS function in which the motor speed did not exceed its speed monitoring value continues to monitor
speed.

» SLS Settings
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Safety function slot 1: SLS

Speed |
Control Forbidden speed range
Actual monitoring when slot 1 and slot 2
are started at the same time.
0 Time
Speed A _____
Control RN
N Forbidden speed range
Forbidden speed range \\
\\
O e e e
Safety function slot 2: SLS 0 Time
gg‘:‘;‘;l Forbidden speed range j
,," Forbidden speed range
7
0 Time
Forbidden speed range

* QOperation

When the motor speed exceeds the speed limit value of slot 1.
Speed Control

Forbidden speed range

Time

Forbidden speed range

Slot 1 status Speed monitoring >:< STO state

Slot 2 status Speed monitoring|

(3) Shared Operation of the Position Monitoring Reference Position in the
SOS Function

When multiple SOS functions are executed at the same time, the reference position obtained in position monitor-
ing of the first SOS function is also used by SOS functions executed afterward. The multiple SOS functions mon-
itor the position with respect to the same reference position. When SRIS for all SOS functions is turned OFF and
operation is stopped, the shared reference position is discarded.

However, other safety functions that perform position monitoring (SS2-t and SS2-r) are position monitoring
functions that involve motion, so they do not share a reference position.

Example: When two SOS functions are activated, slot 1 first and then slot 2, and monitoring is performed with
respect to the same reference position

Safety Functions
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Safety function slot 1: SOS

Position Control

Forbidden position range

Distance limit 1
s

p1

Reference position —

OFF

Time

-
p1

(no safety function

Safety request input signal execution request)

(SRIS)

Safety function slot 2: SOS

Position Control

. Distance limit 1 Motor position

Forbidden position range

ON (safety function execution request)

Forbidden position range

Use slot 1 ;
reference :
position | . . @
i Distance limit 1
A
: p1
! Narrower
0 ‘ Time Monitoring
£ yp1

Safety request input signal

Do not use this
position as reference

OFF

(no safety function execution request)

Y Distance limit 1
Motor position

Forbidden position range

17

(SRIS)

ON (safety function execution request)

7.23.2

Coordinated Operation of Safety Functions

Normally, when a limit violation is detected during monitoring operation of a safety function, the STO state is
set immediately. However, coordinated operation of safety functions can be achieved by setting the limit viola-
tion state as an activation condition for another safety function.

In this operation, the source safety function slot will not execute the STO function when a limit violation occurs.
Instead, the target safety function slot will continue execution of its safety function.

Link source

SOS, SLS, SLA, SSR,

After limit
violation state

Link target

SDI-p, SDI-n, SLP, SLI

SS81-r, SS1-t, SS2-r,
S§S2-t

Set the parameter as shown below to enable coordinated operation.

Source Safety Function

Target Safety Function

No settings are required.

Specify the slot for coordinated operation.

The following chart shows an example of coordinated operation.
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The operation is coordinated so that a limit violation state in the SLS function set in safety function slot 1 acts as
a trigger for the SS1-r function in safety function slot 2. Transferring control to the SS1-r function in this manner
allows controlled stopping by the SS1-r function.
Safety function slot 1: SLS

Speed Control

Safety request input signal - execution request)

= Speed limit 1
Motor speed ! - Lot ]
™ Limit -~ '
i violation \“_ Speed limit 1!
st " 3
s2 st 1
0 i ! s2 ! ! Time
3 | is1 3
181 ] !
i . Speed limit 1|
— Speed limit 1| | | Delay time
OFF i P i : ‘ Td_off  oFf
(no safety function | 12 ! 3 2 : ‘*N‘ (no safety funcion
| ON (safetyifunction execution request) | | execufion request)

(SRIS)

SLS function status
Power status
SERVOPACK status

Safety function status
In operation

Working safety function
After limit violation

HWBB (STO) state

Waiting for operation X Deceleration monitoring st speed monorg_

| After limit violation X Waiing for operation

X Power OFF |

: Power ON
Operating status; X HWBB (STO) state;
OFF ‘ ON |_oFF
o i } oN |_oFF
OFF | §ON |_orF
| | | OFF |
‘ 3 § e

Safety function slot 2: SS1-r

Safety request input signal
(SRIS)

SLS function status

Safety function status
In operation

Working safety function
After limit violation

HWBB (STO) state

! 1(no safety function

OFF (no safety function execution request) [

ON (safety function execution request) |execution request)

Waiting for operation X__Deceleration monitoring X STO state X Waiting for operation
OFF I 'ON OFF
OFF i oN | OFF
OFF | :
OFF ‘ | OFF

| ON

7.23.3 SERVOPACK HWBB

The HWBB in the SERVOPACK unit (CN8) can be used in the SERVOPACK to which the ASM-X is mounted.

If the HWBB in the SERVOPACK is executed during execution of an ASM-X safety function, operation of the
safety function will continue.

Example: When the HWBB in the SERVOPACK is activated during execution of the SSR, SOS, and SLA

functions

The safety functions continue monitoring operations even when the HWBB is activated and the HWBB state is

set.

HWBB

X

Waiting for operation

HWBB (STO) state

(servo CN8)

Continue monitoring operations

\
J
|
|

SSR function

Speed monitoring

SOS function

Position monitoring

N

L

SLA function

Acceleration monitoring
T
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7.23.4

Restrictions on Safety Function Execution That Vary with
SERVOPACK Status

The status of the SERVOPACK may affect the execution of safety functions.

If a safety function that monitors position, speed, or acceleration is executed when the SERVOPACK status is
the following, the STO state will be set without performing any monitoring operations.

* When the following operations are being executed using the SigmaWin+ or the digital operator
— Absolute Encoder Reset
— Multiturn Limit Setting
* When the following operations are being executed using the SigmaWin+
— Z-LINK II Setting
* When the following operations are being executed using MECHATROLINK communications
— CONFIG Command
Information This restriction is applicable for SERVOPACK software versions 0011 to 0017.
— Absolute Encoder Reset
— Multiturn Limit Setting
* When the following operations are being executed using EtherCAT object 2710h
— Absolute Encoder Reset
— Multiturn Limit Setting

* When user parameter configuration is being executed using EtherCAT object 2700h
Information This restriction is applicable for SERVOPACK software versions 0011 to 0017.

* When the EtherCAT state machine recovers to the OPERATIONAL (OP) state after going down from OPERA-
TIONAL (OP)

7.23.5

Restrictions on Safety Function Execution That Vary with Digital
Input Signal Status

236

If the power to the SERVOPACK is turned ON when the digital input signals on CN21 are OFF (there is a
request to execute a safety function), the safety functions will enter the STO state instead of the monitoring state.

In this case, after recovering to the normal state by turning ON the digital input signals (no request to execute a
safety function), once again turn OFF the digital input signals to execute the normal monitoring state.
Example of Operation When the Power Is Turned ON with Digital Input Signals Turned OFF

SERVOPACK OFF ON
control power supply

OFF
DIA1 OFF (safety function execution request) [ ON | (safety function execution request)
(no safety function execution request) OFF
DIA2 OFF (safety function execution request) [ ON | (safety function execution request)
(no safety function execution request)
Safety function status STO (HWBB) SOS (position monitoring)
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71.24

Applications Examples for Safety Functions

This section provides examples of using the Safety Functions.

7.241

Connection Example

The following figure shows a wiring example that operates the safety functions using the ASM-X when the fol-

lowing conditions occur.

Condition

Functions to Activate

Operation Example

When an object makes contact with the
light curtain

SS1-rand SBC

(1) When an Object Makes Contact with the Light Curtain on
page 238

When the door sensor is opened SLS (2) When the Door Sensor Is Opened on page 238
When the emergency stop switch is HWBB (3) When the Emergency Stop Switch Is Pressed on page 239
pressed
Light emitting side Light receiving side
Brake power supply
KEYENCE T
safety
light curtain
GL-R20H :;:sNCE Host controller T
door sensor E (for references) . .
GS-11N5
! A T
= T N ‘Y
OMRON
emergency stop switch
5E
safety relay safety relay
3 G7SA-2A2B G7SA-2A2B

+24-V

power supply|

Fuse

AUX output

si2 si3
KEYENCE

+24V Si0 Sit To0 To1

GC-1000
Si8  Si9 Si10 Sit1Si12Si13 Si14 Sit5 To2 To3

safety controller

So0 So1 So2 So3 So4 So5

Aot

Si4 Si5 Si6 Si7 Ao

+24V Si2 Si3 Si4 Si5 Si6 Si7 To0

KEYENCE
safety controller
GC-S84

0V Si0 Si1 So0 So1 So2 So3 To1

+24V Si1 So2 Si2 So3 Si4 Si6 To0

KEYENCE
safety controller
GC-S84

0V Si0 So0 So1 Si3 Si5 Si7 To1

Safety module

Reference (analog/pulse)
or communications command

SERVOPACK

Note:

Contact KEYENCE CORPORATION for detailed information on using KEYENCE products.

Motor control
(power supply, encoder communications)

Servomotor

9

Important

* Light curtain: IEC 61496-1

* Safety PLC: IEC 61131-6
« Safety relay: EN 50205

The devices to be used must conform to the following standards.

* Input device for emergency stop applications: ISO 13850
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7.24.2 Operation Examples

(1) When an Object Makes Contact with the Light Curtain

An operation example is shown below for when an object makes contact with the light curtain.

(2)

238

Condition

Operation

‘When nothing is making contact
with the light curtain

(Normal operation)

The So0 and Sol output signals on the GC-1000 safety controller are ON, and Ao0 is OFF.
The DIA1 and DIA2 input signals on the ASM-X are both ON.

When an object makes contact
with the light curtain

The So0 and Sol output signals on the GC-1000 safety controller are turned OFF, and Ao0 is turned
ON. The host controller switches from the normal operation command to the stop motor command
from the changed status of the Ao0 signal.

The DIA1 and DIA?2 input signals on the ASM-X are both turned OFF to activate the SS1-r function.
The EDM as set by the parameters is output from the DOA1 and DOA?2 output signals on the ASM-
X.

The SBC function is activated together with the activation of the SS1-r function. When the SBC
function is activated, the safety relay coils are turned OFF (de-energized state), and the servomotor's
holding brake is activated.

When the object making contact
with the light curtain is removed

If the safety controller is set to auto retry, the So0 and Sol output signals on the GC-1000 safety con-
troller are turned ON, and Ao0 is turned OFF.

The DIA1 and DIA?2 input signals on the ASM-X are both turned ON to end the SSR-r function.

The SBC function also ends, the safety relay coils are turned ON (energized state), and the servomo-
tor's holding brake is released.

The host controller switches to the normal operation command due from the changed status of the
Ao0 output signal on the GC-1000 safety controller.

Refer to the following sections for details on the operations.
& 7.7 SSi-r (Safe Stop 1, Ramp Monitored) on page 152
& 7.16 SBC (Safe Brake Control) on page 192

When the Door Sensor Is Opened

An operation example is shown below for when the door sensor is opened.

Condition

Operation

When the door sensor is closed

(Normal operation)

The So2 and So3 output signals on the GC-1000 safety controller are ON, and Aol is OFF.
The DIB1 and DIB2 input signals on the ASM-X are both ON.

When the door sensor is opened

The So2 and So3 output signals on the GC-1000 safety controller are turned OFF, and Aol is turned
ON. The host controller switches from the normal operation command to the command to decelerate
to within SLS function speed limit from the changed status of the Aol signal.

» The DIB1 and DIB2 input signals on the ASM-X are both turned OFF to activate the SLS function.

The EDM as set by the parameters is output from the DOB1 and DOB2 output signals on the ASM-
X.

‘When the door sensor is closed

If the safety controller is set to auto retry, the So2 and So3 output signals on the GC-1000 safety con-
troller are turned ON, and Aol is turned OFF.

The DIB1 and DIB2 input signals on the ASM-X are both turned ON to end the SLS function.

The host controller switches to the normal operation command due from the changed status of the
Aol output signal on the GC-1000 safety controller.

Refer to the following section for details on the operations.
& 7.12 SLS (Safely-Limited Speed) on page 176




7.24 Applications Examples for Safety Functions

(3) When the Emergency Stop Switch Is Pressed

An operation example is shown below for when the emergency stop switch is pressed.

Condition

Operation

is not pressed

(Normal operation)

When the emergency stop switch

The So0 and Sol output signals on the GC-S84 safety controller are ON, and the Ao2 output signal
on the GC-1000 safety controller is OFF.

The HWBB1 and HWBB?2 input signals on the SERVOPACK are both ON.

is pressed

When the emergency stop switch

The So0 and Sol output signals on the GC-S84 safety controller are turned OFF, and the Ao2 output
signal on the GC-1000 safety controller is turned ON. The host controller switches from the normal
operation command to the stop motor command from the changed status of the Ao2 signal.

The HWBB1 and HWBB?2 input signals on the SERVOPACK are both turned OFF to activate the
HWBB. The EDM output signal on the SERVOPACK is turned ON at this time.

The SBC function is activated together with the HWBB state. When the SBC function is activated,
the safety relay coils are turned OFF (de-energized state), and the servomotor's holding brake is
activated.

is reset

When the emergency stop switch

» The SBC function also ends, the safety relay coils are turned ON (energized state), and the servomo-

If the safety controller is set to auto retry, the So0 and Sol output signals on the GC-S84 safety con-
troller are turned ON, and the Ao2 output signal on the GC-1000 safety controller is turned OFF.

The HWBB1 and HWBB?2 input signals on the SERVOPACK are both turned ON to end the HWBB.

tor's holding brake is released.

The host controller switches to the normal operation command due from the changed status of the
Ao2 output signal on the GC-1000 safety controller.

Refer to the following manual for details on the operations.
[TQ =-XS SERVOPACK with EtherCAT Communications References Product Manual (Manual No.: SIEP C710812 02)

7.24.3

Example Parameter Settings

Example parameter settings are listed below for when the ASM-X 1/O signals are assigned as shown in the fol-

lowing figure.

Refer to these example parameter settings when you set the parameters for your equipment.

S hswXx
' Slot 1: SS1-r function 1
SRIS ! VEDM |
So0 »| DIA1 DOA1 (H——#- Si8
Light curtain ! i
SRIS | "EDM | _
Sot | DIA2 DOA2 si9
Safety 1 |
controller I '
GC-1000 | Slot2: SLS function !
SRIS | "EpM_ |
So2 »-| DIB1 DOB1 S0 Safety
Door sensor | i controller
| ! GC-1000
So3 SR'S-‘; DIB2 posz =M sit4
! i
| Slot 10: SBC function 1
s29% [oict boct | S2%% sira - 502
Safety | ! Safety
controller : : controller
GC-584 | ! GC-S84
SO bica pocz [S2% {sirg - so3
i
"’ SRIS: Safety Request Input Signal
Defau-
Parameter .
No Name It Set- Setting Example Remarks
: ting
Pc0CO = . . .
B Digital Input Port A (DIA) - Input Port Selection 0 1: Use input port -
Pc0C5 = - . .
B Digital Input Port B (DIB) - Input Port Selection 0 1: Use input port -
PcOCA = .. . .
noooX Digital Input Port C (DIC) - Input Port Selection 0 1: Use input port -

Continued on next page.
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Continued from previous page.

Parameter LT

No Name It Set- Setting Example Remarks

. ting
PcOEO = .. .
noooX Digital Output Port A (DOA) - Output Port Selection 0 1: Use output port -
PcOEO = Digital Output Port A (DOA) - Output Signal Usage 0 0: Used for EDM signal (Redundant
n.ooXo Selection Outputs)
PcOEO = D%gltal Qutput Pgn A (DOA) - Output Port Initial Stuck 0 1: Enable diagnosis _
n.oXoo Diagnosis Selection
PcOEO =n. Dlg'ltal Out;?ut Port A (DOA) - Output Port Test Pulse Diag- 0 1: Enable diagnosis _
Xooo nosis Selection
PcOE6 = .. .
noouX Digital Output Port B (DOB) - Output Port Selection 0 1: Use output port -
PcOE6 = Digital Output Port B (DOB) - Output Signal Usage 0 0: Used for EDM signal (Redundant
n.ooXo Selection Outputs)
PcOE6 = D?gltal Qutput Pgn B (DOB) - Output Port Initial Stuck 0 I: Enable diagnosis _
n.oXoo Diagnosis Selection
PcOE6 =n. Dlg}tal Outgut Port B (DOB) - Output Port Test Pulse Diag- 0 1: Enable diagnosis _
Xooo nosis Selection
PcOEC = .. .
oooX Digital Output Port C (DOC) - Output Port Selection 0 1: Use output port -
PcOEC = Dlglta} Output Port C (DOC) - Output Signal Usage 0 4 Used for SBCOS signal _
n.0oXo Selection
PcOEC = D%gltal Qutput PQrt C (DOC) - Output Port Initial Stuck 0 1 Enable diagnosis _
n.oXoo Diagnosis Selection
PcOEC =n. Dlg}tal Output Port C (DOC) - Output Port Test Pulse Diag- 0 0: Disable diagnosis _
Xooo nosis Selection
Pcl70 = Safety Function Application Selection - Safety Function . _
n.oooX Monitoring Resolution Mode Selection 0 0: Normal mode
Pcl70 = Safety Function Application Selection - Safety Function ) . _
n.ooXo Monitoring Response Mode Selection 0 0: Enable high response mode
Pc188 Safety Module: User Speed Reference Unit (Numerator) 1 32768 unit: min-!
Rotation
Pcl18A Safety Module: User Speed Reference Unit (Denominator) 1 60 speed of the
motor shaft

Pe300= Slot 1 - Safety Function Selection 00 [03: SS1-r Function -
n.ooXX
Pc301 = S!ot 1 - Terminal Port Selection for Safety Request Input 00 |02: Digital Tnput Port A (DIA) _
n.ooXX Signal
Pc302 = . . . L
nooXX Slot 1 - Terminal Port Selection for EDM Signal 00 10: Digital Output Port A (DOA) -
Pe302=n. g0t 1 - EDM Signal Behavior 00 |04: HWBB (STO) State -
XXoo
Pc310 Slot 1 - Waiting Time (t1) 0 5 50 ms
Pc311 Slot 1 - Monitoring Time (t2) 0 20 200 ms
Pc312 Slot 1 - Speed Limit (s1) 0 3000 3000 min-!
Pc314 Slot 1 - Speed Limit (s2) 0 20 20 min-!
Pe340= Slot 2 - Safety Function Selection 00 |08: SLS Function -
n.ooXX
Pc341 = S!ot 2 - Terminal Port Selection for Safety Request Input 00 |03: Digital Input Port B (DIB) _
n.ooXX Signal
Pc342 = . . . ..
nOLXX Slot 2 - Terminal Port Selection for EDM Signal 00 11: Digital Output Port B (DOB) -

Continued on next page.
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Continued from previous page.

Parameter LEEI
No Name It Set- Setting Example Remarks
. ting

Pe342=n. 1610t 2 - EDM Signal Behavior 00 |04: HWBB (STO) State -

XXoo

Pc350 Slot 2 - Waiting Time (t1) 0 5 50 ms

Pc351 Slot 2 - Monitoring Time (t2) 0 30 300 ms

Pc352 Slot 2 - Speed Limit (s1) 0 3000 3000 min-!

Pc354 Slot 2 - Speed Limit (s2) 0 30 30 min-!

Pe340 = Slot 10 - SBC Function Selection 0 1: Use the SBC function. -

n.oooX

Pc540 = . o . 1: Activate with STO state or with

nooX0 Slot 10 - SBC Function Activation Selection 0 start of SS1-t / Ss1-r function. -

Pc541 = Slot 10 - Terminal Port Selection for SBC Output Signal e _

nOOXX (SBCOS) 00 | 12: Digital Output Port C (DOC)

Pc541 =n. |Slot 10 - Terminal Port Selection for SBC Input Signal e

XXoo (SBCIS) 00 | 04: Digital Input Port C (DIC)

Pc550 Slot 10 - Brake Hold Delay Time (Tw_bkh) 0 200 200 ms

Pc551 Slot 10 - Brake Release Delay Time (Tw_bkr) 0 10 10 ms
Slot 10 - FB Signal Discrep. Allow. Time at Brake Hold B

1
Pc552 (Td_bkh) 30 |30 30 ms
P53 Slot 10 - FB Signal Discrep. Allow. Time at Brake Release 30 |30 30 ms */

(Td_bkr)

*1 Set a value larger than the safety relay response time + safety controller response time.
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Monitoring

8.1

8.2

8.3

This chapter provides information for monitoring the product information and status of the ASM-X and
SERVOPACK.
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8.1 Monitoring Product Information

8.1  Monitoring Product Information

8.1.1 Items That You Can Monitor

The ASM-X information that you can monitor is listed below.

* Product Model

* Serial Number

* Manufacturing Date
* Software Version

8.1.2 Operating Procedure

Use the following procedure to display the servo drive information.

1. Click the [;‘] button for the servo drive in the workspace of the Main Window of the Sig-

maWin+.

The [Menu] window will be displayed.

2. Click [Product Information] in the [Basic Functions] area.

lBasic Functions @ |[froubleshooting
B Display Alarm
B} sigmalINK Il Settings
Alarm Trace
310 Signal Allocation
Reset Motor Type Alarm
B Product Information
Encoder Setting 3 | [Operation
log
Program ration
Search Origin
[Table Program @ | [Monitor
Brace
Real Time Trace
B Monitor

3@ |[Tuning a
Tuning
B system Tuning

Response Level Setting

3 | piagnostic =
Mechanical Analysis
3 Error Detection
EasyFET
B | Others a

Adjust the Analog Monitor OQutput

The [Read Product Information] window will be displayed.

Read Product Information

Product Information

— 0001-5GDXS-1RGAADA

SGDXS-1R6AA0A

SERTAER (EtherCAT interface single axis)
el ype
Motor SGMXA-C2AUAZ1A3
1
Encoder UTFAL-B26EX

Option Module SGDXS-0SAALA

SERVOPACK Model/Type Serial Number Manufacturing Date

Safety Option Module Model/Type Serial Number Manufacturing Date

Remarks

[Specification] : Standard
[I/F Ver] : 0002-0008

Remarks

D0251H012345678 2025.01 0012

D0251H012345678 | 2025.01

[Resolution] : 67108864 [Pulse/rev]
[Encoder type] : absolute

461 2025.01 0002
Remarks

[Specification] : Standard

D0251H012345678 2025.01 0001 Farameters version : Ver.0100

Information

With the digital operator, you can use Fn011, Fn012, and FnO1E to monitor this information. Refer to the following man-

ual for the differences in the monitor items compared with the SigmaWin+.
I X-7/2-X-Series Digital Operator Operating Manual (Manual No.: SIEP S800001 33)

244



8.2 Monitoring SERVOPACK Status

8.2

Monitoring SERVOPACK Status

8.2.1

Operation Monitor, Status Monitor, and 1/O Monitor

(1)

Operation Monitor

Monitor Item

Description

Unit

Remarks

Monitor Target Selection

Displays the setting of Pn629 = n.oooX.

Position

Slot
Position Limit 1 (Di . . . . . .
L(i)r:izolr; imit 1 (Distance Displays Distance Limit p1 set in the ASM-X. User position reference unit */ *2
Position Limit 2 (Distance | .. . . . .. .
Limit 1) ( Displays Distance Limit p2 set in the ASM-X. User position reference unit */ *2
Speed Limit 1 Displays Speed Limit s1 set in the ASM-X. User speed reference unit 2
Speed Limit 2 Displays Speed Limit s2 set in the ASM-X. User speed reference unit 2
Acceleration Limit Displays Acceleration Limit al set in the ASM-X. User acceleration reference unit | 2
Motor Position (Durin Displays the motor travel amount after t2 has elapsed . .
o . (. e pay . . " P User position reference unit */ *2
Position Monitoring) for a safety function that monitors position.
.. Displays the motor position after the power is turned . .
Motor Position ONp Y P pow 4 User position reference unit */ |-
Motor Speed Displays the current motor speed. User speed reference unit -
Motor Acceleration Displays the current motor acceleration. User acceleration reference unit |—
Secondary Encoder . .. . [ I
Displays the current position of the secondary encoder. | User position reference unit */ | *3

SHP Encoder Position

Displays the motor position when the SHP function
was set.

User position reference unit */

Monitor Target Selection
Slot

Displays the setting of Pn629 = n.ooXX.

Range: 1 to 10

SHP Status

Displays whether the safe home position was set with
the SHP function.

ON: Safe home position set

OFF: Safe home position not set

*1 The ASM-X operates with 64-bit data, but the information displayed in the SigmaWin+ monitor shows only the lower 32 bits.
*2 The values of the safety function slot selected in SERVOPACK parameter Pn629 = n.ooXX are displayed. Refer to the following sec-

tion for details.

& 8.2.3 Monitor Target Slot Selection on page 247
*3 Refer to the following section for details.
IF 6.3.2 Encoder-Related Information on page 106

(2) Status Monitor

Monitor Item Description Remarks
ON: Indicates that ASM-X safety function
Slot n Status: Operating slot n is operating and the status is n=1to 10
"Operating."
ON: Indicates that ASM-X safety function
Slot n Status: Working SF slot n is operating and the status is "Working [n=1to 10
Safety Function."
R ON:: Indicates that a limit violation occurred _
Slot n Status: Limit Violation in ASM-X safety function slot n. n=1to 10

Continued on next page.
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Continued from previous page.

Monitor Item

Description

Remarks

Slot n Status: Safe State

ON:: Indicates that ASM-X safety function
slot n is in the HWBB (STO) state.

n=1to 10

System Status: Operating

ON: Indicates that one of the ASM-X safety
function slots (1 to 10) is operating and the
status is "Operating."

System Status: Working SF

ON: Indicates that one of the ASM-X safety
function slots (1 to 10) is operating and the
status is "Working Safety Function."

System Status: Limit Violation

ON: Indicates that a limit violation occurred
in one of the ASM-X safety function slots (1
to 10).

System Status: Safe State

ON: Indicates that one of the ASM-X safety
function slots (1 to 10) is in the HWBB
(STO) state.




8.2 Monitoring SERVOPACK Status

8.2.2 1/O Signals Status Monitor

Description
Monitor Item Remarks
Description Specifications
DIAL Current value of digital input port —
A, channel 1
Current value of digital input port -
DIA2 A, channel 2
DIBI Current value of digital input port -
B, channel 1
DIB2 Current value of digital input port —
B, channel 2
DICI Current value of digital input port ON -
C, channel 1 Input circuit: Closed
DIC2 Current value of digital input port OFF L —
C, channel 2 Input circuit: Open
DIDI Current value of digital input port —
D, channel 1
Current value of digital input port -
DID2 D, channel 2
DIEI Current value of digital input port —
E, channel 1
DIE2 Current value of digital input port -
E, channel 2
Current value of digital output 1
DOAI port A, channel 1
.. %]
DOA2 Current value of digital output
port A, channel 2
.. %]
DOB1 Current value of digital output
port B, channel 1
Current value of digital output *1
boB2 port B, channel 2
.. X
DOCI Current value of digital output ON
port C, channel 1 Output transistor OFF
Current value of digital output OFF . *1
DOC2 port C, channel 2 Output transistor ON
.. %]
DODI Current value of digital output
port D, channel 1
Current value of digital output *1
bOD2 port D, channel 2
.. %]
DOE1 Current value of digital output
port E, channel 1
Current value of digital output *1
DOE2 port E, channel 2

*1 The test pulse status is not reflected in the monitor.

8.2.3 Monitor Target Slot Selection

Set the slot information to monitor in the following SERVOPACK parameter.
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Pn629

n.ooXX

Monitor Target Safety Function Slot Selection
(Position), (Speed), (Torque)

When Enabled

1

Monitor safety function slot 1.

(default setting)
2 Monitor safety function slot 2.
3 Monitor safety function slot 3.
4 Monitor safety function slot 4.
5 Monitor safety function slot 5.
6 Monitor safety function slot 6.
7 Monitor safety function slot 7.
8 Monitor safety function slot 8.
9 Monitor safety function slot 9.
A Monitor safety function slot 10.

Immediately




8.3 Monitoring Signal Waveforms

8.3

Monitoring Signal Waveforms

8.3.1

Using the SigmaWin+

You can trace the following items using the trace function in the SigmaWin+.

* Current position, speed, and acceleration in the ASM-X

* Monitoring position, speed, and acceleration of each safety function slot and the execution status of the safety

functions

* Status of the SBC function safe output signal

Example of Tracing the SLS Function

(1) Analog Tracing Items

You can trace the following items.

The tracing items are described in the function descriptions for the safety functions (refer to chapter 7).

In addition, when you trace the following items, select the [High-precision trace] check box.

Name

Description

Display Unit

Remarks

Safety Module:

Actual Position Limit 1

Safety Module: Actual
Position Limit 1

Displays the value of the current moni-
toring position (monitoring parameter

pD).

User position reference
unit

*]

Safety Module:

Actual Position Limit 1
(inv.)

Safety Module: Actual
Position Limit 1 (inv)

Displays the value of Actual Position
Limit 1 with the sign inverted.

User position reference
unit

*]

Safety Module:

Actual Position Limit 2

Safety Module: Actual
Position Limit 2

Displays the value of the current moni-
toring position (monitoring parameter

p2).

User position reference
unit

*]

Continued on next page.
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Continued from previous page.

Name Description Display Unit Remarks
¢ For SS1-r, SS2-r, and SLS
Displays the current speed monitoring
value based on the set values of the
monitoring parameters s1, s2, t1, and
t2.
¢ For SSM
Safety Module: Safety Module: Actual Dlsplays the set value of the monitor- Ly
o . ing parameter s1 when a limit viola- | User speed reference unit
Actual Speed Limit 1 Speed Limit 1 tion has not occurred.
Displays the value of the monitoring
parameters sl - s2 when a limit viola-
tion has occurred.
¢ For SSR
Displays the set value of the monitor-
ing parameter sl.
Safety Module: .
. Safety Module: Actual Displays the value of Actual Speed User speed reference unit | *!
?ctu)al Speed Limit 1 Speed Limit 1 (inv) Limit 1 with the sign inverted. P
inv.
Safety Module: Safety Module: Actual For SSR:. Dlsplays the value. of .the cur- .
L. Speed Limit 2 rent monitoring speed (monitoring User speed reference unit
Actual Speed Limit 2 p parameter s2).
Safety Module: .
. Safety Module: Actual Displays the value of Actual Speed User speed reference unit | */
?Ctu)al Speed Limit 2 Speed Limit 2 (inv) Limit 2 with the sign inverted. P “
inv.
Safety Module: Safety Module: Actual D1§plays the Val.ue of the. cuI-‘rent MO ger acceleration refer- ]
. L . L toring acceleration (monitoring parame- .
Actual Acceleration Limit | Acceleration Limit ter al) ence unit
Safety Module: i
Y . Safety Module: Actual 3;}; lsazlsathszglg f;tsr;;;il afrlrll r?::;;f{f; User position reference ]
Actugl P 951t10n Position (Monitoring) . psed y unit
(Monitoring) monitors position.
Safety Module: Safety Module: Actual Displays the current position of the User position reference _
Actual Position Position servomotor. unit
Safety Module: Safety Module: Actual Displays the current position of the ser- | User position reference _
Actual Position Encoder 2 | Position Encoder 2 vomotor (position for diagnostics). unit
Safety Module: Safety Module: Actual Displays the current speed of the .
User speed reference unit |—
Actual Speed Speed servomotor.
Safety Module: Safety Module: Actual Displays the current acceleration of the | User acceleration refer- _
Actual Acceleration Acceleration servomotor. ence unit

*1 The values of the safety function slot selected in SERVOPACK parameter Pn629 = n.ooXX are displayed. Refer to the following sec-

tion for details.

5 8.2.3 Monitor Target Slot Selection on page 247

/0 Tracing Items

You can trace the following items.

Name

Description

Remarks

SF_OP

Displays that one of the ASM-X safety function slots 1 to 10 is operating

(In Operation).
SF WK Displays that one of the ASM-X safety function slots 1 to 10 is operating
- (Working Safety Function).
SF LMT D.1splz.1ys that one of the ASM-X safety function slots 1 to 10 has a limit
- violation.
HWEB Displays that one of the ASM-X safety function slots 1 to 10 is in the _

HWBB (STO) state.

SF_OP Slot1-10

Displays that the safety function slot selected in Pn629 = n.ooXX is operat- | «;
ing (In Operation).

Continued on next page.
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Continued from previous page.

Name Description Remarks
SF_WK Slotl-10 ﬁ:}zi;};i lill‘lna; tél;efzgegfl It;::llgi;)n slot selected in Pn629 = n.ooXX is operat- | +;
SF LMT Slot1-10 I?isplays th.at the safety function slot selected in Pn629 = n.ooXX has a *]
- limit violation.
HWBB Slot1-10 II_)Ilvs;)ézg/ss tt:tz: the safety function slot selected in Pn629 = n.ooXX is in the | «;
DIAl Digital input port A, channel 1 *2
DIA2 Digital input port A, channel 2 *2
DIB1 Digital input port B, channel 1 *2
DIB2 Digital input port B, channel 2 *2
DIC1 Digital input port C, channel 1 *2
DIC2 Digital input port C, channel 2 *2
DID1 Digital input port D, channel 1 *2
DID2 Digital input port D, channel 2 *2
DIEI Digital input port E, channel 1 *2
DIE2 Digital input port E, channel 2 *2
DOA1 Digital output port A, channel 1 *3
DOA2 Digital output port A, channel 2 *3
DOBI1 Digital output port B, channel 1 *3
DOB2 Digital output port B, channel 2 *3
DOCl1 Digital output port C, channel 1 *3
DOC2 Digital output port C, channel 2 *3
DODI1 Digital output port D, channel 1 *3
DOD2 Digital output port D, channel 2 *3
DOE1 Digital output port E, channel 1 *3
DOE2 Digital output port E, channel 2 *3

*1 The values of the safety function slot selected in SERVOPACK parameter Pn629 = n.ooXX are displayed. Refer to the following sec-
tion for details.
& 8.2.3 Monitor Target Slot Selection on page 247
*2 When a digital input port is used as SRIS, the signal values and meanings are as follows:
* 0: There is a request to execute a safety function.
» 1: There is no request to execute a safety function.

When a digital input port is used as SBCIS, the signal values and meanings are as follows:
* 0: The auxiliary contact of the safety relay is open.
* 1: The auxiliary contact of the safety relay is closed.
*3 The signal values and meanings of the digital output port signals are as follows:
¢ 0: Output transistor OFF
* 1: Output transistor ON
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9.1 Alarm Displays

9.1 Alarm Displays

9.1.1 SERVOPACK with Analog Voltage/Pulse Train References

If an error occurs in the SERVOPACK, an alarm number will be displayed on the panel display. However, if only
“~” appears on the panel display, this indicates a SERVOPACK system error. Replace the SERVOPACK.

-— ’_' :, ,_, '1— Example: If alarm A.020 occurs, "020" is shown blinking.
| ulc U]

Refer to the following sections for the list of alarms and the causes of and corrections for those alarms.
& 9.1.4 List of Alarms on page 255
& 9.1.5 Troubleshooting Alarms on page 257

9.1.2 SERVOPACK with MECHATROLINK-4/lll Communications
References

If an error occurs in the SERVOPACK, an alarm number will be displayed on the panel display. However, if no
alarm number appears on the panel display, this indicates a SERVOPACK system error. Replace the
SERVOPACK.

If there is an alarm, the display will change in the following order.
Example: Alarm A.E60

( Status . Not fit. —= FH,— Not lit. —= F —= Notlit. —= 5§ —= Notlit.—= {J — Not m.j

Display

Refer to the following sections for the list of alarms and the causes of and corrections for those alarms.
& 9.1.4 List of Alarms on page 255
& 9.1.5 Troubleshooting Alarms on page 257

9.1.3 SERVOPACK with EtherCAT Communications References

To check an alarm that occurs in the SERVOPACK, use one of the following methods. However, if no alarm
number appears on the panel display, this indicates a SERVOPACK system error. Replace the SERVOPACK.

If there is an alarm, the code will be displayed one character at a time, as shown below.

Example: Alarm A.020

Panel display on SERVOPACK Status

display — Not lit—= H.—— Not lit—= D — Not lit — E — Not lit — U — Notllt\

Digital operator The alarm code will be displayed.

Stat 4 (6041h) Bit 3 (fault) in the statusword will change to 1.
atuswor
(Bit 3 is 0 during normal operation.)

Error code (603Fh) A current alarm code is stored in object 603Fh.

The controller is notified of any alarm that occurs.
Emergency message . . . L
(Notification may not be possible if EtherCAT communications are unstable.)

Refer to the following sections for the list of alarms and the causes of and corrections for those alarms.
& 9.1.4 List of Alarms on page 255
& 9.1.5 Troubleshooting Alarms on page 257

254



9.1 Alarm Displays

9.1.4

List of Alarms

(1)

The list of alarms gives the alarm name, alarm meaning, alarm stopping method, and alarm reset possibility in
order of the alarm numbers.

Servomotor Stopping Method for Alarms

Refer to the product manual for your SERVOPACK for information on the stopping method for alarms.

(2) Alarm Reset Possibility

3)

You can use an alarm reset to clear the alarm. However, this assumes that the cause of the alarm has
been removed.

Yes To reset an alarm that occurs on the safety module, the alarm must be reset twice. Reset the alarm
using bit 7 (Fault reset) of Controlword (6040h) over EtherCAT or the [Display Alarm] window in
the SigmaWin+.

No You cannot clear the alarm.

List of Alarms
The following table lists the alarms.

Encoder Deviation

fied value.

Servomo-| Alarm
Alarm n tor Stop- Reset
Number Alarm Name Alarm Meaning ping Possibil-
Method ity
An encoder with functional safety is connected that was set to
; ; _ | safety mode, but the safety module is not connected.
A.047 Encoder with Fun'ctlonal Safety Grl Yes
Safety Mode Setting Error Note:
This alarm is detected on the SERVOPACK.
Pc068 = n.oXoo (Encoder Data Configuration Setting 4) is set
to a value other than 0, and multiple nodes are connected to the
A.048 Safer Mot.:IuIe -Z-LINK 1l Node |CN2 connector. Gel Yes
Configuration Error
Note:
This alarm is detected on the SERVOPACK.
AE11 Safety Module - DIA Diagnostic | The sFatuses of DIA1 and DIA2 did not match within the speci- Grl Yes
Error fied time.
AE12 Safety Module - DIB Diagnostic | The s.tatuses of DIB1 and DIB2 did not match within the speci- Grl Yes
Error fied time.
AE13 Safety Module - DIC Diagnostic | The statuses of DICI and DIC2 did not match within the speci- Grl Yes
Error fied time.
AE14 Safety Module - DID Diagnostic | The sFatuses of DID1 and DID2 did not match within the speci- Grl Yes
Error fied time.
AE15 Safety Module - DIE Diagnostic | The statuses of DIE] and DIE2 did not match within the speci- Grl Yes
Error fied time.
An alarm occurred for an ASM-X that was not registered in the
SERVOPACK.
A.E1F Safety Module - Module Error Gr.1 No
Note:
This alarm is detected on the SERVOPACK.
* Receiving encoder data failed.
A.E29 Safety Module - Encoder Error |« Acquiring multi-turn data of the encoder with functional Gr.1 No
safety failed.
* An error occurred with the safe home position of the abso-
- lut der.
AE2A Safety Module - Absolute ute enC(') ?r . Grl Yes
Encoder Error * The deviation between encoders exceeded the specified
value when the power was turned ON.
AE2B Safety Module - Exceeded The deviation between redundant encoders exceeded the speci- Grl Yes

Continued on next page.
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Continued from previous page.

Servomo-| Alarm
Alarm . tor Stop- Reset
N Alarm Name Alarm Meaning ping Possibil-
Method ity
Safety Module - Safe Home A sgf“ety function (SCA or SLP) .that requires the safe -hgme
A.E2D - position was executed when setting the safe home position was Gr.1 Yes
Position Not Set
not completed.
* The SHP function was executed while the SCA or SLP
AEoE | Safety Module - SHP Execution | function was rlfnning' - - Yes
Conditions Error * The SHP function was executed when the encoder position
information was unconfirmed.
A.E35 S?fety Module - Internal Status The alarm status between CPUs did not match. Gr.1 Yes
Mismatch
AE36 Safety Module - Internal Temper- | An anomaly occurred in the internal temperature of the safety Grl Yes
ature Error module.
A.E3A Safgty Module - EEPROM Diag- An error occurred in the safety module EEPROM. Gr.1 No
nostic Error
AE3B Safgty Module - Encoder Diag- | An error occurred in contents of the encoder communications Grl No
nostic Error data.
A.E3C ngety Module - CPU Status The statuses between CPUs in the safety module do not match. Gr.1 No
Mismatch
AE3E Safety Module - SBC Feedback | The statuses of the SBC safe output and the feedback signal Grl No
’ Signal Error did not match within the specified time. ’
] Detection of the safety module failed.
AET71 Safety Module - Detection Note: Grl No
Failure
This alarm is detected on the SERVOPACK.
An unsupported safety module was connected to the
SERVOPACK.
A.E74 Safety Module - Not Supported Note: Gr.1 No
This alarm is detected on the SERVOPACK.
A.E78 E?:::y Module - DOA Diagnostic DOA is not operating correctly. Gr.1 No
A.E79 g?:g:y Module - DOB Diagnostic DOB is not operating correctly. Gr.1 No
A.E7A Efrf:rty Module - DOC Diagnostic DOC is not operating correctly. Gr.1 No
A.E7B Erarfoe:y Module - DOD Diagnostic DOD is not operating correctly. Gr.1 No
A.E7C E?:oerty Module - DOE Diagnostic DOE is not operating correctly. Gr.1 No
A safety module of a different model than the previous safety
. ; module was connected to the SERVOPACK.
AE81 ngety Module - Detection Grl No
Mismatch Note:
This alarm is detected on the SERVOPACK.
An error occurred in the safety module CPU or peripheral
circuit.
A.EBO Safety Module - System Error Gr.1 No
Note:
This alarm is detected on the SERVOPACK.
* A safety module parameter setting is outside the setting
AEB2 S_afety Module - Parameter Set- range. o Grl No
ting Error * An error occurred for a combination of safety module
parameters.
A.EB3 Safgty Module - HWBB Circuit An error occurred in the SERVOPACK HWBB circuit. Gr.1 No
Monitoring Error
A.EB9 Safety Module - Parameter Mod- A safety module parameter was modified. Gr.1 No

ification Alarm

Continued on next page.
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Continued from previous page.

Servomo-| Alarm
Alarm . tor Stop- Reset
Number Alarm Name Alarm Meaning ping Possibil-
Method ity
AECO Safety Module - Setup Confirma- | A different SERVOPACK than the previous SERVOPACK Grl Yes
tion Alarm was connected.
There is a mismatch between the safety-related servo parame-
AECA Safety Module - Safety-Related |ters in the safety module and the parameters in the SERVO- Grl No
’ Servo Parameter Mismatch PACK or in the combination of the currently connected motor '
and encoder.
An unsupported SERVOPACK was connected to the safety
Safety Module - Unsupported module.
AEC3 | sErvOPACK Note: Grl No
This alarm is detected on the SERVOPACK.
AEC Safe.ty Module - Encoder Config- |* An unsupported encode.r WZ'iS connected. . Grl No
uration Error * The encoder configuration is not appropriate.
A.EC5 Safety Module - No Password The safety module password has not been registered. Gr.1 No
An error occurred in a peripheral circuit of the safety module.
A.EC6 Safety Module - System Error 2 | Note: Gr.1 No
This alarm is detected on the SERVOPACK.

9.1.5

Troubleshooting Alarms

The causes of and corrections for the alarms are given in the following table. Contact your Yaskawa representa-
tive if you cannot solve a problem with the correction given in the table.

€ A.047:Encoder with Functional Safety - Safety Mode Setting Error

crepancy Allowable Time: Pc0C2).

* Check the statuses of DIA1 and

DIAZ2 by tracing in the SigmaWin+.

Possible Cause Confirmation Correction Reference
* Check the connection status of the
An encoder with functional safety is safety module. » Connect the safety module.
connected that was set to safety mode, |+ Use the SigmaWin+ and check the » Change the encoder with functional -
but the safety module is not connected. status of the safety mode setting for safety to a non-safe mode.
the encoder with functional safety.
€ A.048:Safety Module - Z-LINK Il Node Configuration Error
Possible Cause Confirmation Correction Reference
Pc068 = n.oXoo (Encoder Data Con- If Pc068 = n.oXoo (Encoder Data Con-
figuration Setting 4) is set to a value Check the number of nodes connected | figuration Setting 4) is set to a value _
other than 0, and multiple nodes are to the CN2 connector. other than 0, make the number of nodes
connected to the CN2 connector. connected to the CN2 connector 1.
€ A.E11:Safety Module - DIA Diagnostic Error
Possible Cause Confirmation Correction Reference
* Check the statuses of DIA1 and
The statuses of DIA1 and DIA2 did not : - . . .
DIA2 on the input signal monitor.
match within the specified time (Dis- put sigj Correct the discrepancy allowable time 135

setting.

The statuses of DIA1 and DIA2 did not
match within the specified time (Dis-
crepancy Allowable Time: Pc0C2).

Check the wiring.

Correct the wiring.
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€ A.E12:Safety Module - DIB Diagnostic Error

Possible Cause Confirmation Correction Reference
. * Check the statuses of DIB1 and DIB2
The statuses of DIBI gnd D.IBZ dlq not on the input signal monitor. Correct the discrepancy allowable time
match within the specified time (Dis- Check the stat £DIBI and DIB?2 | setting 135
. . eck the statuses o an .
crepancy Allowable Time: PcOC7). by tracing in the SigmaWin.
The statuses of DIB1 and DIB2 did not
match within the specified time (Dis- Check the wiring. Correct the wiring. -
crepancy Allowable Time: PcOC7).
€ A.E13:Safety Module - DIC Diagnostic Error
Possible Cause Confirmation Correction Reference
. * Check the statuses of DIC1 and DIC2
The statuses of DICI gnd D.IC2 dlq not on the input signal monitor. Correct the discrepancy allowable time
match within the specified time (Dis- Check th £DICI and DIC2 | settin 135
crepancy Allowable Time: PcOCC). eck the statuses o - an &
by tracing in the SigmaWin+.
The statuses of DIC1 and DIC2 did not
match within the specified time (Dis- Check the wiring. Correct the wiring. —
crepancy Allowable Time: PcOCC).
A.E14:Safety Module - DID Diagnostic Error
Possible Cause Confirmation Correction Reference
. * Check the statuses of DID1 and
The statuses of DIDI and DID2 did not DID2 on the input signal monitor. Correct the discrepancy allowable time
match within the specified time (Dis- . 135
crepancy Allowable Time: PcOD1) ¢ Check the statuses of DID1 and setting.
' ' DID2 by tracing in the SigmaWin+.
The statuses of DID1 and DID2 did not
match within the specified time (Dis- Check the wiring. Correct the wiring. -
crepancy Allowable Time: PcOD1).
A.E15:Safety Module - DIE Diagnostic Error
Possible Cause Confirmation Correction Reference
. * Check the statuses of DIE1 and DIE2
The statqsgs of DIEL z_md D¥E2 dld. not on the input signal monitor. Correct the discrepancy allowable time
match within the specified time (Dis- . 135
crepancy Allowable Time: PcOD6) ¢ Check the statuses of DIE1 and DIE2 | setting.
' ' by tracing in the SigmaWin+.
The statuses of DIE1 and DIE2 did not
match within the specified time (Dis- Check the wiring. Correct the wiring. -
crepancy Allowable Time: PcOD6).
€ A.E1F:Safety Module - Module Error
Possible Cause Confirmation Correction Reference

An unsupported SERVOPACK was
connected to the safety module.

Check the combination of SERVO-
PACK and safety module software.

Replace the SERVOPACK or the safety
module.
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€ A.E29:Safety Module - Encoder Error

the specified value.

tracing in the SigmaWin+.

Possible Cause Confirmation Correction Reference
. . If A.C90 occurred, implement the cor-
The safety module failed to receive C.hGCk if A.C90 (Encoder Commuplca—I rections for A.C90. For details, refer to
encoder data tions Error) occurred at the same time in the product manual for your -
the SERVOPACK's alarm history. SERVOPACK.
Set Pc170 = n.ooXo (Safety Function [f the alarm does not‘ oceut, keip using
o . the safety module with Pc170 = n.ooXo
. . Monitoring Response Mode Selection) . .
A malfunction was caused by noise. . . (Safety Function Monitoring Response -
to 1 (Disable High Response Mode), . ; .
Mode Selection) set to 1 (Disable High
and check the status of the alarm.
Response Mode).
* If A.800 occurred, implement the
. corrections for A.800. For details,
Checcll< lfA'iDO (:l;rz*rgs related (tio tthti refer to the product manual for your
An encoder failure was detected. encoder such as A. ) occurre' atthe SERVOPACK. -
same time in the SERVOPACK's alarm .
history * Turn the power OFF and ON again,
’ and reset the absolute encoder. If the
alarm still occurs, replace the motor.
* If A.800 occurred, implement the
. corrections for A.800. For details,
- ' Check if A.800 (alarms related to the refer to the product manual for your
Acquiring multi-turn data of the encoder | encoder such as A.820) occurred at the SERVOPACK. _
with functional safety failed. li?;rtls time in the SERVOPACK's alarm | | Turn the power OFF and ON again,
- and reset the absolute encoder. If the
alarm still occurs, replace the motor.
Pn62E (Reserved parameter) is set to _ Initialize the SERVOPACK parameter _
anything other than the default setting. settings.
€ A E2A:Safety Module - Absolute Encoder Error
Possible Cause Confirmation Correction Reference
» Ifalarm A.820 occurs at the same
time, turn the power OFF and ON
After you reset the alarm, confirm that :
The motor moved one or more revolu- L . again.
. . the safe home position is correct by jog- L 230
tions while the power was OFF. . + If the safe home position is correct,
ging the motor.
cancel the error status of the safe
home position in the SigmaWin+.
After A.E2A occurred, a safety function If A.E2A occurs, perform the recovery
(SLP, SCA,' or SHP) that uses the safe Turn the power OFF and ON again, and operation from alarm A.E2A (cle.:a'r the
home position was executed when the . error status of the safe home position or 230
. check if A.E2A occurs. . .
error status of the safe home position set the safe home position again after
was not canceled. resetting it).
After you reset the alarm, confirm that [fthe safe home posmo.n 1S n.ot corre.ct,
Th der failed the safe h ion i by i reset the safe home position in the Sig- 230
e encoder failed. e safe home position is correct by jog- | gL o4 then execute the SHP
ging the motor. . .
function again.
After you reset the alarm, confirm that
The encoder failed. the safe home position is correct by jog- | Replace the motor. 230
ging the motor.
€ A.E2B:Safety Module - Exceeded Encoder Deviation
Possible Cause Confirmation Correction Reference
The deviation between redundant Check the position deviation of the pri- -
encoder communications data exceeded | mary motor and the secondary motor by Set Pe130 (Encoder Deviation) and 135

Pc152 (Encoder Deviation Window).
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€ A.E2D:Safety Module - Safe Home Position Not Set

Possible Cause Confirmation Correction Reference
The SCA or SLP function was @fecuted Check the completion status of the SHP .
when setting the safe home position was .o . . Execute the SHP function. -
function in the SigmaWin+.
not completed.
The SCA or SLP function was executed | Check if the SCA or SLP function was Correct the operation sequence so that
. o . the SCA or SLP function is not executed
when setting the safe home position was | executed when the SHP function com- . . -
. when the SHP function completion sta-
not completed. pletion status was OFF. .
tus is OFF.
€ A.E2E:Safety Module - SHP Execution Conditions Error
Possible Cause Confirmation Correction Reference
* Correct the operation sequence so
that the SHP function is not executed
i i hile the SCA or SLP function i
The SHP function was executed while Ch?Ck if the SHP function was executed waLe e o unetion 1s
. . while the SCA or SLP function was running. -
the SCA or SLP function was running. . . s
running. * Set the SHP function waiting time
(t1). (This alarm is not detected dur-
ing the waiting time.)
Check if the following functions were
executed while the SHP function was
running.
* Absolute encoder reset .
The SHP functi ccuted whe . Correct the operation sequence so that
osei tion daLtlZCca?l?lgtel:l)seexse(ziu cawhen e IC.ha}nge absolute encoder multiturn the SHP function is not executed at the —
positt used. it same time as the functions to the left.
* Change X-LINK II settings
* Execute User Parameter Configura-
tion (2700h) over EtherCAT
communications
A.E35:Safety Module - Internal Status Mismatch
Possible Cause Confirmation Correction Reference
Different alarms occurred between Check the alarm histo Implement the corrections for the alarm _
CPUs in the safety module. - that was found in the alarm history.
A.E36:Safety Module - Internal Temperature Error
Possible Cause Confirmation Correction Reference
Decrease the surrounding temperature
The surrounding temperature is too by}mprowpg the SERVOI.)ACK instal-
hich lation conditions. For details, refer to -
gh- the product manual for your
SERVOPACK.
There was an excessive load or opera- . .
- Reconsider the load and operating
tion was performed that exceeded the |- i, -
. . . conditions.
regenerative processing capacity.
The SERVOPACK installation orienta- Install the SERVOPACK according to
tion is not correct or there is insufficient |— specifications. For details, refer to the -
space around the SERVOPACK. product manual for your SERVOPACK.
A failure occurred in the safety module. |— Replace the safety module. -
A.E3A:Safety Module - EEPROM Diagnostic Error
Possible Cause Confirmation Correction Reference

An error occurred in the safety module
EEPROM.

Check if the power was turned OFF
while parameters were being written.

After you initialize the parameters, set
the parameters again. If the alarm still
occurs, the safety module may be faulty.
Replace the safety module.
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€ A.E3B:Safety Module - Encoder Diagnostic Error

Possible Cause Confirmation Correction Reference
After you initialize the encoder with
An error occurred in contents of the functional safety, set the parameters
encoder communications data received |- again. If the alarm still occurs, the -
by the safety module. encoder with functional safety may be
faulty. Replace the servomotor.
Pn62E (Reserved parameter) is set to _ Initialize the SERVOPACK parameter _
anything other than the default setting. settings.
€ A.E3C:Safety Module - CPU Status Mismatch
Possible Cause Confirmation Correction Reference
After you initialize the parameters, set
The statuses between CPUs in the safety | the parameters again. If the alarm still _
module do not match. occurs, the safety module may be faulty.
Replace the safety module.
€ A.E3E:Safety Module - SBC Feedback Signal Error
Possible Cause Confirmation Correction Reference
* Check the setting of Pc552 (Slot 10 -
Feedback signal discrepancy allow-
able time at brake hold (Td_bkh)) or
Large amount of SBCIS (SBC input sig-| Pc553 (Slot 10 - Feedback signal dis- | Set Pc552 and Pc553 according to the 192
nal) delay. crepancy allowable time at brake safety relays that are being used.
release (Td_bkr)).
* Check the operation delay time of the
safety relays that are being used.
* Correct the wiring.
The input terminal for SBCIS (SBC Check if the input terminal for SBCIS is |« Correct the setting of Pc541 = n. 32
input signal) is not correct. working on the input signal monitor. XXoo (Terminal Port Selection for
SBC Input Signal (SBCIS)).
€ A.E71:Safety Module - Detection Failure
Possible Cause Confirmation Correction Reference
gﬁzﬁzﬁzcttlllzns:gy er?lr(l)(ti}ll:l:esil;:}z?)]to- Check the connection between the SER- Correctly connect the safety module -
. Y VOPACK and the safety module. Y vy ’
appropriate.
Execute Reset Option Module Configu-
ration Error and turn the power OFF and
ON again.
The safety module was removed. - . -
Execute Reset Option Module Configu-
ration Error with digital operator Fn014
or with the SigmaWin+.
A failure occurred in the safety module. |— Replace the safety module. -
A failure occurred in the SERVOPACK. |— Replace the SERVOPACK. -
€ A.E74:Safety Module - Not Supported
Possible Cause Confirmation Correction Reference
¢ Check the safety module model. * Mount a safety module that is sup- 8
An unsupported safety module was con- |+  Check for models of safety modules ported by the SERVOPACK. _ §
nected to the SERVOPACK. that are supported by the * Replace the safety module. g
SERVOPACK. * Replace the SERVOPACK. g
An error occurred in the safety module Replace the safety module. _ ﬂ
system.
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€ A.E78:Safety Module - DOA Diagnostic Error

Possible Cause Confirmation Correction Reference
* Correct the wiring for DOA.
The wiring for DOA is not correct. Check the wiring for DOA. * Ifyouare not using DOA, set PcOEO 138
=n.00oX (Output Port Selection) to
0 (Do not use output port).
The safety module has failed. - Replace the safety module. -
Check the delay in response at the rise
or fall of the output signal. ings i
The delay time of the output signal is tp & Correct the se.ttmgs m PCQEO.tO PeOE3 140
long, (The response time depends on the con- |80 .they are suited to t.he circuit configu- 13
figuration of the external circuit for the |ration of the output signal.
output signal.)
Check the test pulse diagnosis settings
. . . (PcOEI (Digital Output Port A (DOA) - | Correct the settings in PcOEO and PcOE1 140
il;}rlle delay time of the output signal is Test Pulse Length) and PcOEQ = n. so they are suited to the circuit configu-
& Xooo (Digital Output Port A (DOA) - | ration of the output signal. 143
Test Pulse Diagnosis Selection)).
Check the initial stuck diagnosis settings
. . . (PcOE2 (Digital Output Port A (DOA) - | Correct the settings in PcOE2 and PcOE3 140
il;l:le delay time of the output signal is ON Delay Time) and PcOE3 (Digital so they are suited to the circuit configu-
& Output Port A (DOA) - OFF Delay ration of the output signal. 143
Time)).
€ A.E79:Safety Module - DOB Diagnostic Error
Possible Cause Confirmation Correction Reference
* Correct the wiring for DOB.
The wiring for DOB is not correct. Check the wiring for DOB. * Ifyou are not using DOB, set _PC0E6 138
=n.000X (Output Port Selection) to
0 (Do not use output port).
The safety module has failed. - Replace the safety module. -
Check the delay in response at the rise
or fall of the output signal. ings i
The delay time of the output signal is .p & Correct the sethgs m PC(.)E6.t0 PeOE9 140
long. (The response time depends on the con- |80 Fhey are suited to t'he circuit configu- 143
figuration of the external circuit for the |ration of the output signal.
output signal.)
Check the test pulse diagnosis settings
. . . (PcOE7 (Digital Output Port B (DOB) - | Correct the settings in PcOE6 and PcOE7 140
llele delay time of the output signal is Test Pulse Length) and PcOE6 = n. so they are suited to the circuit configu-
ong- Xooo (Digital Output Port B (DOB) - |ration of the output signal. 143
Test Pulse Diagnosis Selection)).
Check the initial stuck diagnosis settings
. . . (PcOES (Digital Output Port B (DOB) - | Correct the settings in PcOES and PcOE9 140
;l;}rllegdelay time of the output signal s ON Delay Time) and PcOE9 (Digital so they are suited to the circuit configu- 143

Output Port B (DOB) - OFF Delay
Time)).

ration of the output signal.




9.1 Alarm Displays

€ A.E7A:Safety Module - DOC Diagnostic Error

Possible Cause Confirmation Correction Reference
» Correct the wiring for DOC.
The wiring for DOC is not correct. Check the wiring for DOC. * Ifyouare not using DOC, set PCOEC 138
=n.0o0oX (Output Port Selection) to
0 (Do not use output port).
The safety module has failed. - Replace the safety module. -
Check the delay in response at the rise
The delay time of the output signal is or fall of the output signal. Correct the settings in PcOEC to PcOEF 140
long, (The response time depends on the con- | SO Fhey are suited to t'he circuit configu- 143
figuration of the external circuit for the |ration of the output signal.
output signal.)
Check the test pulse diagnosis settings
. . . (PcOED (Digital Output Port C (DOC) - | Correct the settings in PcOEC and 140
;{)I:le delay time of the output signal is Test Pulse Length) and PcOEC = n. PcOED so they are suited to the circuit
& Xooo (Digital Output Port C (DOC) - | configuration of the output signal. 143
Test Pulse Diagnosis Selection)).
Check the initial stuck diagnosis settings
. . . (PcOEE (Digital Output Port C (DOC) - | Correct the settings in PcOEE and 140
11;}:3 delay time of the output signal is ON Delay Time) and PcOEF (Digital PcOEF so they are suited to the circuit
& Output Port C (DOC) - OFF Delay configuration of the output signal. 143
Time)).
€ A.E7B:Safety Module - DOD Diagnostic Error
Possible Cause Confirmation Correction Reference
* Correct the wiring for DOD.
The wiring for DOD is not correct. Check the wiring for DOD. * Ifyou are not using DOD, set _PCOFZ 138
=n.00o0X (Output Port Selection) to
0 (Do not use output port).
The safety module has failed. - Replace the safety module. -
Check the delay in response at the rise
The delay time of the output signal is or fall of the output signal. Correct the settings in PcOF2 to PcOF5 140
long. (The response time depends on the con- | SO .they are suited to t.he circuit configu- 143
figuration of the external circuit for the | ration of the output signal.
output signal.)
Check the test pulse diagnosis settings
. . . (PcOF3 (Digital Output Port D (DOD) - | Correct the settings in PcOF2 and PcOF3 140
11"}:3 delay time of the output signal is Test Pulse Length) and PcOF2 = n. so they are suited to the circuit configu-
one: Xooo (Digital Output Port D (DOD) - | ration of the output signal. 143
Test Pulse Diagnosis Selection)).
Check the initial stuck diagnosis settings
. . . (PcOF4 (Digital Output Port D (DOD) - | Correct the settings in PcOF4 and PcOF5 140
;l;l]lqegdelay time of the output signal is ON Delay Time) and PcOF5 (Digital so they are suited to the circuit configu- 143

Output Port D (DOD) - OFF Delay
Time)).

ration of the output signal.
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€ A.E7C:Safety Module - DOE Diagnostic Error

Possible Cause Confirmation Correction Reference
* Correct the wiring for DOE.
The wiring for DOE is not correct. Check the wiring for DOE. * Ifyouare not using DOE, set PcOF8 138
=n.00oX (Output Port Selection) to
0 (Do not use output port).
The safety module has failed. - Replace the safety module. -
Check the delay in response at the rise
or fall of the output signal. ines i
The delay time of the output signal is tp & Correct the se.ttmgs m PCQFS t o PeOFB 140
long, (The response time depends on the con- |80 .they are suited to t.he circuit configu- 13
figuration of the external circuit for the |ration of the output signal.
output signal.)
Check the test pulse diagnosis settings
. . . (PcOF9 (Digital Output Port E (DOE) - | Correct the settings in PcOF8 and PcOF9 140
il;}rlle delay time of the output signal is Test Pulse Length) and PcOF8 = n. so they are suited to the circuit configu-
& Xooo (Digital Output Port E (DOE) - | ration of the output signal. 143
Test Pulse Diagnosis Selection)).
Check the initial stuck diagnosis settings
. . . (PcOFA (Digital Output Port E (DOE) - | Correct the settings in PcOFA and 140
il;l:le delay time of the output signal is ON Delay Time) and PcOFB (Digital PcOFB so they are suited to the circuit
& Output Port E (DOE) - OFF Delay configuration of the output signal. 143
Time)).
A.E81:Safety Module - Detection Mismatch
Possible Cause Confirmation Correction Reference
Execute Reset Option Module Configu-
. ration Error and turn the power OFF and
A safety module of a different model ON again.
than the previous safety module was Check the safety module model. . -
connected to the SERVOPACK. Ex.ecute Reset.Opt{op Module Configu-
ration Error with digital operator Fn014
or with the SigmaWin+.
€ A.EBO:Safety Module - System Error
Possible Cause Confirmation Correction Reference

An error occurred in the safety module
system.

* Restart the system.

* Improve the EMC installation
conditions.

* Replace the safety module.
* Replace the SERVOPACK.

An error occurred in the safety module
system.

A rotary servomotor older than the X-7
series is connected.

Turn OFF the power, disconnect the

encoder cable from CN2, and then turn

ON the power again and configure the

following settings.

» Set Pc088 (Safety Encoder - Safe
Address) to 0.

* Set only STO, SS1-t, and SBC as the
safety functions to be used.

* Turn OFF the power, reconnect the
encoder cable, and then turn ON the
power again.

An error occurred with encoder commu-
nications when the power was turned
ON.

Check if A.E29 (Safety Module -
Encoder Error) occurred at the same
time in the SERVOPACK's alarm
history.

If A.E29 occurred, implement the cor-
rections for A.E29.

Pn62E (Reserved parameter) is set to
anything other than the default setting.

Initialize the SERVOPACK parameter
settings.
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€ A.EB2:Safety Module - Parameter Setting Error

Possible Cause Confirmation Correction Reference
A parameter setting is outside of the set- Check the parameter settings. Set the parameters again. -
ting range.
L . Check if the parameter settings for user
The combination of user unit parameter . o . .
L . unit system are within 262144 to 1/ Set the user unit parameters again. -
settings is not appropriate.
262144,
Check if the parameters related to the
The parameter settings for unused safety | safety function slots are set to the Reset all parameters related to unused
function slots are not the default default settings for those safety function |safety function slots to the default -
settings. slots in which the safety function selec- |settings.
tion is set to "None."
A speed limit in the safety function slot |Check the speed limits (s1 and s2) for | Set the speed limits for the safety func-
parameters is faster than the maximum | the safety function slots and the maxi- |tion slots to the maximum motor speed -
motor speed. mum rotation speed of the motor. or less.
”l_"he. s1ze relationship betyveen the speed Check the speed limits (s1 and s2) for | Set the speed limits for the safety func-
limits in the safety function slot parame- . . -
. . the safety function slots. tion slots so that s1 > s2.
ters 1s not appropriate.
Thg 51ze'relat10nsh1p betw.een the time Check the time settings (t1 and t2) for | Set the time settings for the safety func-
settings in the safety function slot . . -
. . the safety function slots. tion slots so that t1 <t2.
parameters is not appropriate.
Check if the digital input port set in the
terminal port selection for the safety * Correct the settings for the terminal
An unused digital input port is being request input signal in the safety func- port selection for safety request input _
used by a safety function slot. tion slots is set to "Use input port" in the signal in the safety function slots.
input port selection settings (Pc0CO, » Correct the digital input port settings.
PcOCS, PcOCA, PcOCF, and PcODA4).
Check if the digital input port set in
Pc541 = n.XXoo (Terminal Port Selec- |* Correct the setting of Pc541 =n.
An unused digital input port is being tion for Safe Input Signal (SBCIS)) is XXoo (Terminal Port Selection for _
used by a safety function slot. set to "Use input port" in the input port Safe Input Signal (SBCIS)).
selection settings (Pc0CO, PcOCS, * Correct the digital input port settings.
PcOCA, PcOCF, and PcOD4).
Check if digital output port set in EDM
?1gnet1_1 ternlm:lay P ortttselv%tlon 1? se;fetyt" * Correct the settings for the terminal
An unused digital output port is being ”unc 1O S1018 18 SELI0. TLSE oulpul POTL, | port selection for the EDM output
used by a safety function slot. Used for EDM signal (Rédundant signal in the safety function slots. -
Outputs or Single Output) in output port | Correct the digital output port settin,
selection settings (PcOEO, PcOEG6, & putp &
PcOEC, PcOF2, PcOFS).
Check if the digital output port set in the
terlrpln:t}: P or; stelef:ctlotr} for lthf EDNi :lg- * Correct the settings for the terminal
An unused digital output port is being ?a 1n the satety unction s (}S 15 setfo port selection for the EDM output
used by a safety function slot. Use output port” or Used for SSMOS signal in the safety function slots. -
signal" in the output port selection set- | Correct the digital output port settin
tings (PcOEO, PcOE6, PcOEC, PcOF2, orrect the digifat output port setung.
and PcOFS).
Check if the digital output port set in
:).054; :S%%Dg)i ('Fte;n 1nall I;(Etczeslec- * Correct the setting of Pc541 =
An unused digital output port is being ilon t(t)r ot utput 1%:}'3 r("U q f))r n.ooXX (Terminal Port Selection for _
used by a safety function slot. SSeLio Lse onu.pu port’orlised 1o SBC Output Signal (SBCOS)).
SBCOS signal" in the output port selec- | Correct the dicital output port settin
tion settings (PcOEO, PcOE6, PcOEC, gital output p &
PcOF2, and PcOFS).
Correct the parameters for safety func-
tion slots. The safety functions that can
A din the functi . A combination that does not allow for | set the limit violation state of another
n error occurred in the function activa- - yi1a¢eq operation between safety | safety function slot for the activation 234

tion condition of a safety function.

function slots was set.

condition of a safety function slot are as
follows:

SS1-r, SS1-t, SS2-r, and SS2-t

Pc068 is set to n.1ooo (Use encoder as
an absolute encoder) when the software
version of the SERVOPACK is Ver.
0017 or earlier.

Check the SERVOPACK software ver-
sion and the setting of Pc068 = n.Xooo
(Encoder Usage).

Set Pc068 to n.0ooo (Use encoder as an
incremental encoder) when the software
version of the SERVOPACK is Ver.
0017 or earlier.
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€ A.EB3:Safety Module - HWBB Circuit Monitoring Error

Possible Cause Confirmation Correction Reference
* Restart the system.
An error occurred in the SERVOPACK | « Replace the safety module _
HWBB circuit. P Y '
* Replace the SERVOPACK.
€ A.EB9:Safety Module - Parameter Modification Alarm
Possible Cause Confirmation Correction Reference
A safety module parameter was - Turn the power OFF and ON again. 103
modified.
The safety module was initalized. - Turn the power OFF and ON again. 118
€ A.ECO:Safety Module - Setup Confirmation Alarm
Possible Cause Confirmation Correction Reference
A different safety module was mounted -
to the SERVOPACK. Initialize the safety module. 101
€ A.EC1:Safety Module - Safety-Related Servo Parameter Mismatch
Possible Cause Confirmation Correction Reference
There is a mismatch between the safety- * Modify the safety module
related servo parameter settings in the | parameters. 18
safety module and the parameter set- * Modify the SERVOPACK parameter
tings in the SERVOPACK. settings.
There is a mismatch between the safety- * Modity the safety module
related servo parameter settings in the | parameters. s
safety module and the settings for the * Modity the parameter settings for the
encoder with functional safety. encoder with functional safety.
€ A.EC3:Safety Module - Unsupported SERVOPACK
Possible Cause Confirmation Correction Reference
An unsupported SERVOPACK was Check the safety module model and the |* Replace the safety module. 55
connected to the safety module. SERVOPACK model. * Replace the SERVOPACK.
€ A.EC4:Safety Module - Encoder Configuration Error
Possible Cause Confirmation Correction Reference
An unsupported encoder was connected. | Check the encoder model. Replace the servomotor. 56
The encoder configuration is not Check the Z-LINK II system Change to system to one that supports 20
appropriate. configuration. the safety module.
€ A EC5:Safety Module - No Password
Possible Cause Confirmation Correction Reference
The safety module password has not _ Use the SigmaWin+ and set the safety 119
been set. module password.
The safety module was initalized. - Use the SigmaWin+ and set the safety 119
module password.
€ A.EC6:Safety Module - System Error 2
Possible Cause Confirmation Correction Reference

. . L. * Restart the system.
An error occurred in a peripheral circuit

of the safety module. - * Replace the safety module.

* Replace the SERVOPACK.
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9.2

Warning Displays

9.2.1

SERVOPACK with Analog Voltage/Pulse Train References

If a warning occurs in the SERVOPACK, a warning number will be displayed on the panel display. Warnings are
displayed to warn you before an alarm occurs.

If a warning occurs, eliminate the cause and then reset it with the SigmaWin+. Refer to the following manual for
the reset procedure.
[T Z-X-Series AC Servo Drive -XS SERVOPACK with Analog Voltage/Pulse Train References Product Manual (Manual No.: SIEP C710812 03)

Refer to the following sections for the list of warnings, information on how to select warning detection, and the
causes of and corrections for warnings.

& 9.2.4 List of Warnings on page 268
& 9.2.5 Selecting Warning Detection on page 268
& 9.2.6 Troubleshooting Warnings on page 269

9.2.2

SERVOPACK with MECHATROLINK-4/lll Communications
References

If a warning occurs in the SERVOPACK, a warning number will be displayed on the panel display. Warnings are
displayed to warn you before an alarm occurs.

Certain warnings are reset with the SigmaWin+ and other warnings are automatically reset when a normal com-
mand is received. To reset a warning with the SigmaWin+, first eliminate the cause of the warning and then reset
it. The reset procedure is the same as an alarm reset. Refer to the following manual for details.

[T =-X-Series AC Servo Drive 2-XS SERVOPACK with MECHATROLINK-4/I11 Communications References Product Manual (Manual No.: SIEP C710812
01)

Refer to the following sections for the list of warnings, information on how to select warning detection, and the
causes of and corrections for warnings.

& 9.2.4 List of Warnings on page 268
& 9.2.5 Selecting Warning Detection on page 268
& 9.2.6 Troubleshooting Warnings on page 269

9.2.3

SERVOPACK with EtherCAT Communications References

To check a warning that occurs in the SERVOPACK, use one of the following methods. Warnings are displayed
to warn you before an alarm occurs.

If there is a warning, the code will be displayed one character at a time, as shown below.
Example: Alarm A.910

: Status ’ . . ) .
Panel display on SERVOPACK display Not lit—= H,—» Not lit 9 —=Notlit— | Not it D Not lit~
Digital operator The warning code will be displayed.
Statusword (6041h) Bit 7 (Warning) in the Statusword will change to 1. (Bit 7 is 0 during normal operation.)
Error code (603Fh) A current warning code is stored in object 603Fh.

The controller is notified of any warning that occurs. (Notification may not be possible if Ether-
Emergency message

CAT communications are unstable.)
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If a warning occurs, eliminate the cause and then reset it with the SigmaWin+. Refer to the following manual for
the reset procedure.
[TQ =-X-Series AC Servo Drive £-XS SERVOPACK with EtherCAT Communications References Product Manual (Manual No.: SIEP C710812 02)

Refer to the following sections for the list of warnings, information on how to select warning detection, and the
causes of and corrections for warnings.

& 9.2.4 List of Warnings on page 268
& 9.2.5 Selecting Warning Detection on page 268
iz 9.2.6 Troubleshooting Warnings on page 269

9.2.4 List of Warnings

The list of warnings gives the warning name and warning meaning in order of the warning numbers.

Warning . . .
NERbar Warning Name Warning Meaning

A.9CO S.af.ety M od.ule - Safety Slot 1 A limit violation was detected in the monitoring operation of safety slot 1.
Limit Violation

A.9C1 S.afgty M od.ule - Safety Slot 2 A limit violation was detected in the monitoring operation of safety slot 2.
Limit Violation

A.9C2 S.afgty M Od.UIe - Safety Slot 3 A limit violation was detected in the monitoring operation of safety slot 3.
Limit Violation

A.9C3 S.afgty M od.ule - Safety Slot 4 A limit violation was detected in the monitoring operation of safety slot 4.
Limit Violation

A.9C4 S.af(.-)ty M od.ule - Safety Slot 5 A limit violation was detected in the monitoring operation of safety slot 5.
Limit Violation

A.9C5 S.afgty .MOd.UIe - Safety Slot 6 A limit violation was detected in the monitoring operation of safety slot 6.
Limit Violation

A.9C6 S‘af‘ety .MOd.UIe - Safety Slot 7 A limit violation was detected in the monitoring operation of safety slot 7.
Limit Violation

A.9C7 S.af(.ety .Mod.ule - Safety Slot 8 A limit violation was detected in the monitoring operation of safety slot 8.
Limit Violation

A.9C8 S.af.ety .MOd.UIe - Safety Slot 9 A limit violation was detected in the monitoring operation of safety slot 9.
Limit Violation

A.9CA Safety MOdUIe._ Internal Tem- An anomaly occurred in the internal temperature of the safety module.
perature Warning

9.2.5 Selecting Warning Detection

Use the following SERVOPACK parameters to set whether to detect warnings.

Warning Detection Selection
Pn008 n.oXoo . When Enabled
(Position), (Speed), (Torque)

0
. Detect warnings.
(default setting) After restart
1 Do not detect warnings.

Safety Module Warning Detection Selection
Pn629 n.Xooo . When Enabled
(Position), (Speed), (Torque)

0
. Detect A.9Co warnings.
(default setting) After restart
1 Do not detect A.9Co warnings.
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9.2.6 Troubleshooting Warnings

The causes of and corrections for the warnings are given in the following table. Contact your Yaskawa represen-

tative if you cannot solve a problem with the correction given in the table.

€ A.9CO0:Safety Module - Safety Slot 1 Limit Violation

Possible Cause Confirmation Correction Reference
* Compare the operation reference
(position ref.) and the distance limit
settings. * Correct the operation reference.
A lin.nit Yidaﬁon was detected in the » Compare the operation refqrepce * Correct the distance limit settings.
monitoring operation of the safety func- (speed ref.) and the speed limit L. . -
tion running in safety slot 1. Settings. e Correct the speed limit settings.
* Compare the operation reference » Correct the acceleration limit setting.
(acceleration ref.) and the accelera-
tion limit setting.
A.9C1:Safety Module - Safety Slot 2 Limit Violation
Possible Cause Confirmation Correction Reference
* Compare the operation reference
(position ref.) and the distance limit
settings. * Correct the operation reference.
A lin.m \./iOIaﬁon was detected in the » Compare the operation reference * Correct the distance limit settings.
monitoring operation of the safety func- (speed ref.) and the speed limit L. . -
tion running in safety slot 2. settings. » Correct the speed limit settings.
* Compare the operation reference » Correct the acceleration limit setting.
(acceleration ref.) and the accelera-
tion limit setting.
€ A.9C2:Safety Module - Safety Slot 3 Limit Violation
Possible Cause Confirmation Correction Reference
* Compare the operation reference
(position ref.) and the distance limit
settings. * Correct the operation reference.
A limit violation was detected in the * Compare the operation reference « Correct the distance limit settings.
monitoring operation of the safety func- (speed ref.) and the speed limit . . -
tion running in safety slot 3. settings. * Correct the speed limit settings.
« Compare the operation reference * Correct the acceleration limit setting.
(acceleration ref.) and the accelera-
tion limit setting.
€ A.9C3:Safety Module - Safety Slot 4 Limit Violation
Possible Cause Confirmation Correction Reference

A limit violation was detected in the
monitoring operation of the safety func-
tion running in safety slot 4.

Compare the operation reference
(position ref.) and the distance limit
settings.

Compare the operation reference
(speed ref.) and the speed limit
settings.

Compare the operation reference
(acceleration ref.) and the accelera-
tion limit setting.

Correct the operation reference.
Correct the distance limit settings.
Correct the speed limit settings.

Correct the acceleration limit setting.
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€ A.9C4:Safety Module - Safety Slot 5 Limit Violation

Possible Cause Confirmation Correction Reference

* Compare the operation reference
(position ref.) and the distance limit

settings. « Correct the operation reference.
A limit violation was detected in the » Compare the operation reference « Correct the distance limit settings.
monitoring operation of the safety func- (speed ref.) and the speed limit . . -
tion running in safety slot 5. settings. * Correct the speed limit settings.

« Compare the operation reference Correct the acceleration limit setting.

(acceleration ref.) and the accelera-
tion limit setting.

€ A.9C5:Safety Module - Safety Slot 6 Limit Violation

Possible Cause Confirmation Correction Reference

* Compare the operation reference
(position ref.) and the distance limit

settings. * Correct the operation reference.
A limit violation was detected in the * Compare the operation reference « Correct the distance limit settings.
monitoring operation of the safety func- (speed ref.) and the speed limit . . -
tion running in safety slot 6. settings. ¢ Correct the speed limit settings.

* Compare the operation reference » Correct the acceleration limit setting.

(acceleration ref.) and the accelera-
tion limit setting.

€ A.9C6:Safety Module - Safety Slot 7 Limit Violation

Possible Cause Confirmation Correction Reference

* Compare the operation reference
(position ref.) and the distance limit

settings. * Correct the operation reference.
A limit violation was detected in the * Compare the operation reference » Correct the distance limit settings.
monitoring operation of the safety func- (speed ref.) and the speed limit . . -
tion running in safety slot 7. settings. * Correct the speed limit settings.

» Compare the operation reference Correct the acceleration limit setting.

(acceleration ref.) and the accelera-
tion limit setting.

€ A.9C7:Safety Module - Safety Slot 8 Limit Violation

Possible Cause Confirmation Correction Reference

* Compare the operation reference
(position ref.) and the distance limit

settings. « Correct the operation reference.
A limit violation was detected in the * Compare the operation reference « Correct the distance limit settings.
monitoring operation of the safety func- (speed ref.) and the speed limit . . -
tion running in safety slot 8. settings. * Correct the speed limit settings.

« Compare the operation reference Correct the acceleration limit setting.

(acceleration ref.) and the accelera-
tion limit setting.

€ A.9C8:Safety Module - Safety Slot 9 Limit Violation

Possible Cause Confirmation Correction Reference

* Compare the operation reference
(position ref.) and the distance limit

settings. « Correct the operation reference.
A limit violation was detected in the » Compare the operation reference « Correct the distance limit settings.
monitoring operation of the safety func- (speed ref.) and the speed limit L . -
tion running in safety slot 9. settings. * Correct the speed limit settings.

« Compare the operation reference Correct the acceleration limit setting.

(acceleration ref.) and the accelera-
tion limit setting.
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€ A.9CA:Safety Module - Internal Temperature Warning

Possible Cause

Confirmation

Correction

Reference

The surrounding temperature is too
high.

Decrease the surrounding temperature
by improving the SERVOPACK instal-
lation conditions. For details, refer to
the product manual for your
SERVOPACK.

There was an excessive load or opera-
tion was performed that exceeded the
regenerative processing capacity.

Reconsider the load and operating
conditions.

The SERVOPACK installation orienta-
tion is not correct or there is insufficient
space around the SERVOPACK.

Install the SERVOPACK according to
specifications. For details, refer to the
product manual for your SERVOPACK.

A failure occurred in the safety module.

Replace the safety module.
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9.3 Troubleshooting Based on the Operation and Conditions of the ASM-X

9.3

Troubleshooting Based on the Operation and
Conditions of the ASM-X

This section provides troubleshooting based on the operation and conditions of the ASM-X, including causes and

corrections.

9.3.1

The STO Function Starts Instead of the Safety Function Specified

in the Parameter

Possible Cause Confirmation Correction Reference
Check the status of the CN21 digital
input signals.
Check if User Parameter Configuration
(2700h) is being executed with Ether-
A CN21 digital input signal (DIA to E) CAT communlcatlons. I.ster Parameter After the power is turned ON, switch the
. Configuration (2700h) is executed, the LI .
was set to the request safety function . . CN21 digital input signals from ON
. safety function being executed operates | . o . . 236
execution state before the power was . (input circuit closed) to OFF (input cir-
turned ON. as the STO function. cuit open).
Check if the CONFIG command is being
executed in MECHATROLINK commu-
nications. If the CONFIG command is
executed, the safety function being exe-
cuted operates as the STO function.
The absolute encoder was reset from the
digital operator, the SigmaWin+, over .
L Check if the power was turned OFF and |If the power was not turned OFF and
MECHATROLINK communications, or ON 1 after the absolut d ON in. then turn th OFF and 1236
with the EtherCAT SERVOPACK ¢ tagam after the absolute encoder was o :g:;ﬁ, en turn the power an
Adjusting Command (2710h) during eset. gain.
safety function execution.
The multiturn limit for the absolute
encoder was changed from the digital
operator, the SigmaWin+, over Check if the power was turned OFF and |If the power was not turned OFF and
MECHATROLINK communications, or |ON again after the multiturn limit for the | ON again, then turn the power OFF and |236
with the EtherCAT SERVOPACK absolute encoder was changed. ON again.
Adjusting Command (2710h) during
safety function execution.
A X-LINK II setting was changed from | Check if the power was turned OFF and |If the power was not turned OFF and
the SigmaWin+ during safety function | ON again after a Z-LINK II setting was | ON again, then turn the power OFF and |236
execution. changed. ON again.
. Correct the operation sequence so that
The MECHATROLINK communica- the MECHATROLINK communications
tions CONFIG command was executed |— . 236
. . . CONFIG command is not executed dur-
during safety function execution. . . .
ing safety function execution.
User parameter configuration (2700h) Correct the operation sequence so that.
. user parameter configuration (2700h) is
was executed from an EtherCAT object |— . 236
. . . not executed from an EtherCAT object
during safety function execution. . . .
during safety function execution.
9.3.2 STO State Cannot Be Cleared After Power Is Turned ON
Possible Cause Confirmation Correction Reference
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The Safety Request Input Signal (SRIS)
is ON (request to execute the safety

function).

Turn OFF the Safety Request Input Sig-
nal (SRIS).
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10.1 Parameter Lists

10.1.1

Interpreting the Parameter Lists

(1) (2)
4 Pc051: Function Selection
. . . . . Applicable P Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled |Classification i
2 0000h to 0001k - 0000h Rotary After restart - 107
Digit Meaning
n.O00X | Function Selection for Test without a Motor
0
Defaurt ]| | Disable tests without a motor.
1 Enable tests without a motor.
n.O0X0 | Reserved (Do not change.)
n.OXCO |Reserved (Do not change.)
nXOCDO |Reserved (Do not change.)
(3) (4)
No. Item Meaning

(1) [Applicable Motors

Indicates the types of servomotors to which the parameter applies.

* All: The parameter is used for both rotary servomotors and linear servomotors.
* Rotary: The parameter is used for only rotary servomotors.

* Linear: The parameter is used for only linear servomotors.

If this item differs by digit, it is added to the digit table.

Rotary servomotor terms are used for parameters that are applicable to all servomotors. If you are using
a linear servomotor, you need to interpret the terms accordingly. Refer to the following sections for
details.

Later

(2) |When Enabled

Indicates when a change to the parameter will be effective. “After restart” indicates parameters that will
be effective after one of the following is executed.

* The power is turned OFF and ON again.
* A software reset is executed.
If this item differs by digit, it is added to the digit table.

(3) |[Default Setting

The default setting.

(4) |Control Mode

B= A parameter that can be used in speed control.
[ Pos N parameter that can be used in position control.

: A parameter that can be used in torque control. "Torque" is used even for linear servomotor
parameters.

Grayed-out icons (| 5 A
trol method.

) indicate parameters that cannot be used in the corresponding con-

For parameters for numeric settings, this item is added next to the parameter name.

For parameters for selecting functions, this item is added to each digit in the table.
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10.1.2 List of Safety-Related Servo Parameters

€ Pc050: Motor Setting Switch

Size Setting Range Setting Unit Default Setting A;;np;it%z:gle When Enabled | Classification iifger'
2 0000h to 0011h - 0000h All After restart - 111
Digit Meaning

n.000X | Motor Types
Rotary servomotor
1 Reserved (Do not use.)
n.0O0OXO | Rotation Direction Selection
Use CCW as the forward direction.
1 Use CW as the forward direction. (Reverse Rotation Mode)
n.OXOO | Reserved (Do not change.)
n.XOOO | Reserved (Do not change.)
€ Pc051: Function Selection

Size | Setting Range Setting Unit | Default Setting | APPIICADIE | \yyon Enabled | Classification | Refer-
2 0000h to 0001h - 0000h All After restart - 111
Digit Meaning

n.0O0O0OX | Function Selection for Test without a Motor
Disable tests without a motor.
1 Enable tests without a motor.
n.O0OXO  |Reserved (Do not change.)
n.OXOO | Reserved (Do not change.)
n.XOOO | Reserved (Do not change.)

€ Pc060: Encoder Data Configuration Setting 1

Size Setting Range Setting Unit Default Setting A;':npcl,itcéarlsale When Enabled | Classification R:Ifs:
2 0to 32 1 bit 26 All After restart - -
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€ Pc062: Maximum Motor Speed

Size Setting Range Setting Unit Default Setting Arm;itzargle When Enabled | Classification Z‘:‘f:':
2 0000h to FFFFh - 0107h All After restart - 112
Digit Meaning
n.O0OXX | Mantissa Part of Maximum Motor Rotation Speed
- 0 to 255
n.XXOO | Exponent Part of Maximum Motor Speed
03 103
02 102
01 1ot
00 100
FF 10-1
FE 10-2
FD 10-3
€ Pc066: Number of Encoder Pulses
Size Setting Range Setting Unit Default Setting A%);it(;arls)le When Enabled | Classification Z?\f:er-
4 0to 1073741824 1 pulse/rev 0 All After restart - -
€ Pc068: First Encoder Information
Size Setting Range Setting Unit Default Setting A?V;I);itza:lgle When Enabled | Classification z?lf:er'
2 0000h to 1411h - 0100h All After restart - 113
Digit Meaning
n.O00X | Encoder Data Configuration Setting 2
Incremental encoder
1 Absolute encoder
n.0O0XO  |Encoder Data Configuration Setting 3
No reverse connection
1 Reserved (Do not use.)
n.OXOO | Encoder Data Configuration Setting 4 [ Pos |
0 When using an encoder with functional safety or when using STO, SS1-t, and SBC functions only
Rotary encoder compatible with Z-LINK II (2-X series)
2to4 Reserved (Do not use.)
n.XOOO  |Encoder Usage
Use the encoder as an incremental encoder.

1

Use the encoder as an absolute encoder.
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€ Pc069: Encoder Data Configuration Setting 5
Size Setting Range Setting Unit Default Setting LA When Enabled | Classification st
Motors ence
2 0000h to FFFFh - 0000h All After restart - -
Digit Meaning
n.O0OXX | Least Significant Bit Position in Encoder Position Data [ Pos |
- 0to 255
n.XXOO | Most Significant Bit Position in Encoder Position Data
- 0to 255
€ PcO6A: Multiturn Limit
Size Setting Range Setting Unit Default Setting SrEliER D When Enabled | Classification i
Motors ence
2 0 to 65535 1 rev 65535 All After restart - 114
€ Pc088: Safety Encoder - Safe address Trg
Size Setting Range Setting Unit Default Settin Gtz When Enabled | Classification it
9 9 9 9 Motors ence
2 0000h to 003Fh - 0001h All After restart - 114
10.1.3 List of Safety-Related Module Parameters
€ Pc0CO: Digital Input Port A (DIA) - Configuration
Size Setting Range Setting Unit Default Setting LyreliEna s When Enabled | Classification st
Motors ence
2 0000h to 0001h - 0000h All After restart - —
Digit Meaning
n.O0O0OX | |nput Port Selection | Pos |
0
Do not use input pOI‘t
1 Use input port
n.O0OXO | Reserved (Do not change.)
n.OXOO  |Reserved (Do not change.)
n.XOOO | Reserved (Do not change.)
€ Pc0C1: Digital Input Port A (DIA) - Filtering Time [Speed]l Pos ]| Trg |
. . . . . Applicable A Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification e
2 0 to 1000 1 ms 0 All After restart — —
€ Pc0C2: Digital Input Port A (DIA) - Discrepancy Allowable Time
. . . . . Applicable N Refer-
Size Setting Range Setting Unit Default Setting e When Enabled | Classification T
2 15 to 1000 1 ms 15 All After restart - -
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€ Pc0CS5: Digital Input Port B (DIB) - Configuration

. q o . . Applicable et Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification s
2 0000h to 0001h - 0000h All After restart - -
Digit Meaning
n.O0OOX | |nput Port Selection
0
Do not use input port
1 Use input port
n.OOXO  |Reserved (Do not change.)
n.OXOO  |Reserved (Do not change.)
n.XOOO  |Reserved (Do not change.)
€ Pc0Ce6: Digital Input Port B (DIB) - Filtering Time [Speed] Pos | Trg |
. . . . . Applicable —— Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification g
2 0 to 1000 1 ms 0 All After restart - -
€ PcOC7: Digital Input Port B (DIB) - Discrepancy Allowable Time
. . . . . Applicable A Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification ence
2 15 to 1000 1 ms 15 All After restart - -
€ PcOCA: Digital Input Port C (DIC) - Configuration
Size | Setting Range Setting Unit | Default Setting | APP!i€aPI€ | \yio Enabled | Classification | Refer-
9 g 9 9 Motors ence
2 0000h to 0001h - 0000h All After restart - -
Digit Meaning
n.O0OOX  ||nput Port Selection
0
Do not use input port
1 Use input port
n.0O0XO  |Reserved (Do not change.)
n.OXOO  |Reserved (Do not change.)
n.XOOO  |Reserved (Do not change.)
€ PcOCB: Digital Input Port C (DIC) - Filtering Time [Speed] Pos | Trg |
. . . . . Applicable eyt Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification s
2 0 to 1000 1 ms 0 All After restart - —
€ PcOCC: Digital Input Port C (DIC) - Discrepancy Allowable Time
. . . . n Applicable e Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification ence
2 15 to 1000 1 ms 15 All After restart - -
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€ PcOCF: Digital Input Port D (DID) - Configuration
o . q . q Applicable et Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification e
2 0000h to 0001h - 0000h All After restart - -
Digit Meaning
n.O0O0OX | |nput Port Selection | Pos |
0
Do not use input port
1 Use input port
n.OOXO | Reserved (Do not change.)
n.OXOO  |Reserved (Do not change.)
n.XOOO | Reserved (Do not change.)
€ Pc0ODO: Digital Input Port D (DID) - Filtering Time [Speedl Pos | Trg |
Size Setting Range Setting Unit Default Setting Agnp;it(;??e When Enabled | Classification 2?:::
2 0 to 1000 I ms 0 All After restart - -
€ Pc0D1: Digital Input Port D (DID) - Discrepancy Allowable Time
Size Setting Range Setting Unit Default Setting A[':;np;itc;argle When Enabled | Classification Z?\fgé-
2 15 to 1000 1 ms 15 All After restart - -
€ Pc0D4: Digital Input Port E (DIE) - Configuration
. - . . . Applicable e Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification T
2 0000h to 0001h - 0000h All After restart - -
Digit Meaning
n.O0O0OX | |nput Port Selection
0
Do not use input port
1 Use input port
n.0O0XO  |Reserved (Do not change.)
n.OXOO | Reserved (Do not change.)
n.XOOO | Reserved (Do not change.)
€ Pc0D5: Digital Input Port E (DIE) - Filtering Time [Speed | Pos | Trg |
Size | Setting Range Setting Unit | Default Setting | APP!CaBIe | yypon Enapled | Classification| Refer-
2 0to 1000 1 ms 0 All After restart - -
€ Pc0D6: Digital Input Port E (DIE) - Discrepancy Allowable Time "
7}
. . . . . Applicable o .. | Refer- -
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification ence %,
€
2 15 to 1000 1 ms 15 All After restart - — g
o
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€ PcOEOQ: Digital Output Port A (DOA) - Configuration

Size Setting Range Setting Unit Default Setting Aﬁ;'t?rgle When Enabled | Classification Z‘:‘f:':
2 0000h to 1141h - 1100h All After restart - -
Digit Meaning
n.O00X | Output Port Selection
0
Do not use output port
1 Use output port
n.OOXO | Output Signal Usage Selection
0
Used for EDM signal (Redundant Outputs)
1 Used for EDM signal (Single Output)
2 Used for SSMOS signal
3 Used for SCAOS signal
4 Used for SBCOS signal
n.OXOO | Output Port Initial Stuck Diagnosis Selection
0 Disable Diagnosis
-Deflault Enable Diagnosis
n.XOOO | Output Port Test Pulse Diagnosis Selection
0 Disable Diagnosis
-Deflault Enable Diagnosis
€ PcOE1: Digital Output Port A (DOA) - Test Pulse Length
. . . . . Applicable oy Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification e
2 21020 1 ms 2 All After restart - -
€ PcOE2: Digital Output Port A (DOA) - ON Delay Time
si . . . . Applicable —— Refer-
ize Setting Range Setting Unit Default Setting Motors When Enabled | Classification o
2 30 to 300 1 ms 30 All After restart - -
# PcOE3: Digital Output Port A (DOA) - OFF Delay Time
. . . . . Applicable T Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification g
2 30 to 300 1 ms 30 All After restart - -
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€ PcOE®6: Digital Output Port B (DOB) - Configuration
si o q . q Applicable et Refer-
ize Setting Range Setting Unit Default Setting Motors When Enabled | Classification e
2 0000h to 1141h - 1100h All After restart - -
Digit Meaning
n.O00X | Output Port Selection [ Pos |
0
Do not use output port
1 Use output port
n.OOXO | Output Signal Usage Selection
0
Used for EDM signal (Redundant Outputs)
1 Used for EDM signal (Single Output)
2 Used for SSMOS signal
3 Used for SCAOS signal
4 Used for SBCOS signal
n.OXOO | Output Port Initial Stuck Diagnosis Selection
0 Disable Diagnosis
Enable Diagnosis
n.XOOO | Qutput Port Test Pulse Diagnosis Selection
0 Disable Diagnosis
Enable Diagnosis
€ PcOE?7: Digital Output Port B (DOB) - Test Pulse Length [ Pos | Trq |
. . . . . Applicable ] Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification T
2 2t020 1 ms 2 All After restart - -
€ PcOES8: Digital Output Port B (DOB) - ON Delay Time
. . . . . Applicable A Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification e
2 30 to 300 1 ms 30 All After restart - —
@ PcOE9: Digital Output Port B (DOB) - OFF Delay Time
. . . . . Applicable S Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification ence
2 30 to 300 1 ms 30 All After restart - -
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€ PcOEC: Digital Output Port C (DOC) - Configuration
. q o . . Applicable et Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification s
2 0000h to 1141h - 1100h All After restart - -
Digit Meaning
n.O0OO0OX | Qutput Port Selection
0
Do not use output port
1 Use output port
n.OOXO | Output Signal Usage Selection
0
Used for EDM signal (Redundant Outputs)
1 Used for EDM signal (Single Output)
2 Used for SSMOS signal
3 Used for SCAOS signal
4 Used for SBCOS signal
n.OXOO | Output Port Initial Stuck Diagnosis Selection
0 Disable Diagnosis
Enable Diagnosis
n.XOOO | Output Port Test Pulse Diagnosis Selection
0 Disable Diagnosis
Enable Diagnosis
€ PcOED: Digital Output Port C (DOC) - Test Pulse Length
. . . . . Applicable oy Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification e
2 21020 1 ms 2 All After restart - -
€ PcOEE: Digital Output Port C (DOC) - ON Delay Time
Size | Setting Range Setting Unit | Default Setting | APP!Ca0le | yypon Enabled |Classification| orer-
2 30 to 300 1 ms 30 All After restart - -
@ PCcOEF: Digital Output Port C (DOC) - OFF Delay Time
. . . . . Applicable T Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification g
2 30 to 300 1 ms 30 All After restart - -
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€ PcOF2: Digital Output Port D (DOD) - Configuration
Size Setting Range Setting Unit Default Setting A['::nplicable When Enabled | Classification st
otors ence
2 0000h to 1141h - 1100h All After restart - —
Digit Meaning
n.O0OOX | Output Port Selection | Pos |
Do not use output port
1 Use output port
n.OOXO | Output Signal Usage Selection
Used for EDM signal (Redundant Outputs)
1 Used for EDM signal (Single Output)
2 Used for SSMOS signal
3 Used for SCAOS signal
4 Used for SBCOS signal
n.OXOO | Output Port Initial Stuck Diagnosis Selection
0 Disable Diagnosis
Enable Diagnosis
n.XOOO | Qutput Port Test Pulse Diagnosis Selection
0 Disable Diagnosis
Enable Diagnosis
€ PcOF3: Digital Output Port D (DOD) - Test Pulse Length =
Size Setting Range Setting Unit Default Setting Ar;np;it(‘:)argle When Enabled | Classification Z‘:‘fs:
2 2t020 1 ms 2 All After restart - -
€ PcOF4: Digital Output Port D (DOD) - ON Delay Time
Size | Setting Range Setting Unit | Default Setting | APP!CaDIe | ypon Enapled | Classification| orer-
otors ence
2 30 to 300 1 ms 30 All After restart - —
€ PcOF5: Digital Output Port D (DOD) - OFF Delay Time
Size Setting Range Setting Unit Default Setting A;':nplicable When Enabled | Classification il
otors ence
2 30 to 300 1 ms 30 All After restart - -
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€ PcOF8: Digital Output Port E (DOE) - Configuration
. q o . . Applicable et Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification s
2 0000h to 1141h - 1100h All After restart - -
Digit Meaning
n.O0OO0OX | Qutput Port Selection
0
Do not use output port
1 Use output port
n.OOXO | Output Signal Usage Selection
0
Used for EDM signal (Redundant Outputs)
1 Used for EDM signal (Single Output)
2 Used for SSMOS signal
3 Used for SCAOS signal
4 Used for SBCOS signal
n.OXOO | Output Port Initial Stuck Diagnosis Selection
0 Disable Diagnosis
Enable Diagnosis
n.XOOO | Output Port Test Pulse Diagnosis Selection
0 Disable Diagnosis
Enable Diagnosis
€ PcOF9: Digital Output Port E (DOE) - Test Pulse Length
. . . . . Applicable oy Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification e
2 21020 1 ms 2 All After restart - -
€ PcOFA: Digital Output Port E (DOE) - ON Delay Time
Size | Setting Range Setting Unit | Default Setting | APP!Ca0le | yypon Enabled |Classification| orer-
2 30 to 300 1 ms 30 All After restart - -
€ PcOFB: Digital Output Port E (DOE) - OFF Delay Time
. . . . . Applicable T Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification g
2 30 to 300 1 ms 30 All After restart - -
€ Pc150: Encoder Deviation [Speed] Pos |
o q o . . Applicable Tyt Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification s
4 0to 1073741823 | User position refer- 16384 All After restart - -
ence unit
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€ Pc152: Encoder Deviation Window [ Pos |
o . q . q Applicable et Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification e
2 0 to 65535 I ms 0 All After restart - -
@ Pc160: Safe Home Position Offset
. . . . . Applicable A Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification ence
-1073741823 to User position refer-
4 1073741823 ence unit 0 All After restart - -
€ Pc170: Safety Function Application Selection
Size Setting Range Setting Unit Default Setting bipldllEztall When Enabled | Classification i
9 Motors ence
2 0000h to 0011h - 0000h All After restart - -
Digit Meaning
n.O00X | safety Function Monitoring Resolution Mode Selection
0
Normal Mode
1 High Resolution Mode
n.0O0OXO | safety Function Monitoring Response Mode Selection
0
Enable High Response Mode
1 Disable High Response Mode
n.OXOO | Reserved (Do not change.)
n.XOOO | Reserved (Do not change.)
€ Pc172: Limit Violation Deactivation Delay Time (LVDDT)
. . . . q Applicable APl Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification T
2 0 to 10000 1 ms 0 All After restart - -
€ Pc173: Acceleration Filter Time [ Pos |
n - n n o Applicable Tyt Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification e
2 0to 30 1 ms 0 All After restart — 105
€ Pc180: Safety Module: User Position Reference Unit (Numerator)
Size Setting Range Setting Unit Default Setting A;'::np‘l’itt";e:'gle When Enabled | Classification 2?:3:
4 1to 1073741824 - 1 All After restart - -
€ Pc182: Safety Module: User Position Reference Unit (Denominator) Trq
. . . . q Applicable N Refer-
Size Setting Range Setting Unit Default Setting Motors When Enabled | Classification e
4 1 to 1073741824 - 1 All After restart - -
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€ Pc188: Safety Module: User Speed Reference Unit (Numerator) [Speed] Pos |
Size Setting Range Setting Unit Default Setting A};:V;I);itzargle When Enabled | Classification Z‘:‘f:':

4 1to 1073741824 - 1 All After restart - -
€ Pc18A: Safety Module: User Speed Reference Unit (Denominator)
Size Setting Range Setting Unit Default Setting A%’Ai&?:le When Enabled | Classification I'\;?‘fser-

4 1 to 1073741824 - 1 All After restart - -
€ Pc190: Safety Module: User Acceleration Ref. Unit (Numerator)
Size Setting Range Setting Unit Default Setting Am);itza;lsale When Enabled | Classification i?‘f::

4 1to 1073741824 - 1 All After restart — —
€ Pc192: Safety Module: User Acceleration Ref. Unit (Denominator)
Size | Setting Range Setting Unit | Default Setting | APP!ICa0Ie | yypon Enabled |Classification| erer-

4 1 to 1073741824 — 1 All After restart - -
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€ Pc300: Slot 1 - Safety Function Configuration |

Size Setting Range Setting Unit Default Setting Agnp;itzz:lgle When Enabled | Classification zif::
2 0000h to 0013h - 0000h All After restart - -
Digit Meaning

n.O0OXX | safety Function Selection [ Pos |
00

None
01 Reserved (Do not change)
02 STO Function
03 SS1-r Function
04 SS1-t Function
05 SS2-r Function
06 SS2-t Function
07 SOS Function
08 SLS Function
09 SLA Function
0A SSR Function
0B SDI-p Function
0C SDI-n Function
0D SLP Function
OE SLI Function
O0F to 10  |Reserved (Do not change)

11 SCA Function
12 SSM Function
13 SHP Function

n.OXOO | Reserved (Do not change.)

n.XOO0O

Reserved (Do not change.)
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€ Pc301: Slot 1 - Safety Function Configuration Il

Size Setting Range Setting Unit Default Setting Aﬁ;itc;a"gle When Enabled | Classification Z?]f::
2 0000h to 063%h - 0000h All After restart - -
Digit Meaning

n.OOXX | Terminal Port Selection for Safety Request Input Signal
00
None
01 Reserved (Do not change)
02 Digital Input Port A (DIA)
03 Digital Input Port B (DIB)
04 Digital Input Port C (DIC)
05 Digital Input Port D (DID)
06 Digital Input Port E (DIE)
07 to 2F  [Reserved (Do not change)
30 Slot 1 Limit Violation
31 Slot 2 Limit Violation
32 Slot 3 Limit Violation
33 Slot 4 Limit Violation
34 Slot 5 Limit Violation
35 Slot 6 Limit Violation
36 Slot 7 Limit Violation
37 Slot 8 Limit Violation
38 Slot 9 Limit Violation
39 Slot 10 Limit Violation
n.XXOO | Terminal Port Selection for Safety Data Input Signal
00
None
01 Reserved (Do not change)
02 Digital Input Port A (DIA)
03 Digital Input Port B (DIB)
04 Digital Input Port C (DIC)
05 Digital Input Port D (DID)
06 Digital Input Port E (DIE)
07 to 1F  |Reserved (Do not change)
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€ Pc302: Slot 1 - Safety Function Configuration 11l

Size Setting Range Setting Unit Default Setting Agnp;itza:lzle When Enabled | Classification 2?:::
2 0000h to 042Fh - 0000h All After restart - -
Digit Meaning

n.O0XX | Terminal Port Selection for EDM Signal [ Pos |

00

None
01 Digital Output Port A channel 1 (DOAT)
02 Digital Output Port A channel 2 (DOA2)
03 Digital Output Port B channel 1 (DOB1)
04 Digital Output Port B channel 2 (DOB2)
05 Digital Output Port C channel 1 (DOC1)
06 Digital Output Port C channel 2 (DOC2)
07 Digital Output Port D channel 1 (DODI)
08 Digital Output Port D channel 2 (DOD2)
09 Digital Output Port E channel 1 (DOE1)
0A Digital Output Port E channel 2 (DOE2)

0B to OF |Reserved (Do not change.)
10 Digital Output Port A (DOA)
11 Digital Output Port B (DOB)
12 Digital Output Port C (DOC)
13 Digital Output Port D (DOD)
14 Digital Output Port E (DOE)

15t0 2F |Reserved (Do not change)

n.XXOO  |EDM Signal Behavior

00

None
01 In Operation
02 Working Safety Function
03 After Limit Violation
04 HWBB (STO) State

289

Parameter Lists



10.1 Parameter Lists

€ Pc303: Slot 1 - Safety Function Configuration IV

Size Setting Range Setting Unit Default Setting A};:V;I);itzargle When Enabled | Classification Z‘:‘f:':
2 0000h to 002Fh - 0000h All After restart - -
Digit Meaning
n.OOXX | Terminal Port Selection for Safe Output Signal
00
None
01to OF |[Reserved (Do not change)
10 Digital Output Port A (DOA)
11 Digital Output Port B (DOB)
12 Digital Output Port C (DOC)
13 Digital Output Port D (DOD)
14 Digital Output Port E (DOE)
15to 2F |Reserved (Do not change)
n.OXOO  |Reserved (Do not change.)
n.XOOO  |Reserved (Do not change.)
€ Pc310: Slot 1 - Waiting Time (t1)
Size Setting Range Setting Unit Default Setting Aﬁ’;it‘;‘,gle When Enabled | Classification i‘:‘f:er'
2 0 to 10000 10 ms 0 All After restart - -
€ Pc311: Slot 1 - Monitoring Time (12)
Size | Setting Range Setting Unit | Default Setting | APP!Ca0Ie | yypon Enabled |Classification| orer-
otors ence
2 0 to 10000 10 ms 0 All After restart - -
@ Pc312: Slot 1 - Speed Limit (s1)
Size Setting Range Setting Unit Default Setting Aﬁ)licable When Enabled | Classification KB
otors ence
4 0104294967295 | VST Spezgiieference 0 All After restart - -
@ Pc314: Slot 1 - Speed Limit (s2) [Speed] Pos | Trg |
Size Setting Range Setting Unit Default Setting A?V,I)Iicable When Enabled | Classification i
otors ence
4 0104294967295 | OS¢ Spesgiiefereme 0 All After restart - -
€ Pc316: Slot 1 - Acceleration Limit (a1)
Size Setting Range Setting Unit Default Setting A;ﬂ)licable When Enabled | Classification i
otors ence
o | e | Ve | s | e | -] -
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€ Pc318: Slot 1 - Distance Limit (p1) [Speed Pos | Trg |
Size Setting Range Setting Unit Default Setting A;;np;itz::gle When Enabled | Classification 2?:::
o | e ool | e |- | -
€ Pc31A: Slot 1 - Distance Limit (p2)
Size Setting Range Setting Unit Default Setting A;;np;itt:)e:_gle When Enabled | Classification z?‘fgg
I e | e |- | -
€ Pc31C: Slot 1 - Distance Limit (p3) Trq
Size Setting Range Setting Unit Default Setting A;;np;itt;arlsale When Enabled | Classification F::‘fg:
4 0 t0 4294967295 | User position refer- 0 All After restart - -
ence unit
€ Pc340: Slot 2 - Safety Function Configuration |
Size | Setting Range Setting Unit | Default Setting | APP!CADIe | yypon Enapled | Classification| erer-
2 0000h to 0013h - 0000h All After restart — —
Digit Meaning
n.0O0OXX | safety Function Selection | Pos |
00
None
01 Reserved (Do not change)
02 STO Function
03 SS1-r Function
04 SS1-t Function
05 SS2-r Function
06 SS2-t Function
07 SOS Function
08 SLS Function
09 SLA Function
0A SSR Function
0B SDI-p function
0C SDI-n function
0D SLP function
OE SLI Function
0F to 10  |Reserved (Do not change)
11 SCA Function
12 SSM Function
13 SHP Function
n.OXOO | Reserved (Do not change.)
n.XOOO

Reserved (Do not

change.)
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€ Pc341: Slot 2 - Safety Function Configuration Il

Size Setting Range Setting Unit Default Setting Aﬁ;itc;a"gle When Enabled | Classification Z?]f::
2 0000h to 063%h - 0000h All After restart - -
Digit Meaning

n.OOXX | Terminal Port Selection for Safety Request Input Signal
00
None
01 Reserved (Do not change)
02 Digital Input Port A (DIA)
03 Digital Input Port B (DIB)
04 Digital Input Port C (DIC)
05 Digital Input Port D (DID)
06 Digital Input Port E (DIE)
07 to 2F  [Reserved (Do not change)
30 Slot 1 Limit Violation
31 Slot 2 Limit Violation
32 Slot 3 Limit Violation
33 Slot 4 Limit Violation
34 Slot 5 Limit Violation
35 Slot 6 Limit Violation
36 Slot 7 Limit Violation
37 Slot 8 Limit Violation
38 Slot 9 Limit Violation
39 Slot 10 Limit Violation
n.XXOO | Terminal Port Selection for Safety Data Input Signal
00
None
01 Reserved (Do not change)
02 Digital Input Port A (DIA)
03 Digital Input Port B (DIB)
04 Digital Input Port C (DIC)
05 Digital Input Port D (DID)
06 Digital Input Port E (DIE)
07 to 1F  |Reserved (Do not change)
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€ Pc342: Slot 2 - Safety Function Configuration 11l

Size Setting Range Setting Unit Default Setting Agnp;itza:lzle When Enabled | Classification 2?:::
2 0000h to 042Fh - 0000h All After restart - -
Digit Meaning

n.O0XX | Terminal Port Selection for EDM Signal [ Pos |

00

None
01 Digital Output Port A channel 1 (DOAT)
02 Digital Output Port A channel 2 (DOA2)
03 Digital Output Port B channel 1 (DOB1)
04 Digital Output Port B channel 2 (DOB2)
05 Digital Output Port C channel 1 (DOC1)
06 Digital Output Port C channel 2 (DOC2)
07 Digital Output Port D channel 1 (DODI)
08 Digital Output Port D channel 2 (DOD2)
09 Digital Output Port E channel 1 (DOE1)
0A Digital Output Port E channel 2 (DOE2)

0B to OF |Reserved (Do not change.)
10 Digital Output Port A (DOA)
11 Digital Output Port B (DOB)
12 Digital Output Port C (DOC)
13 Digital Output Port D (DOD)
14 Digital Output Port E (DOE)

15t0 2F |Reserved (Do not change)

n.XXOO  |EDM Signal Behavior

00

None
01 In Operation
02 Working Safety Function
03 After Limit Violation
04 HWBB (STO) State
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€ Pc343: Slot 2 - Safety Function Configuration IV

Size Setting Range Setting Unit Default Setting A};:V;I);itzargle When Enabled | Classification Z‘:‘f:':
2 0000h to 002Fh - 0000h All After restart - -
Digit Meaning
n.OOXX | Terminal Port Selection for Safe Output Signal
00
None
01to OF |[Reserved (Do not change)
10 Digital Output Port A (DOA)
11 Digital Output Port B (DOB)
12 Digital Output Port C (DOC)
13 Digital Output Port D (DOD)
14 Digital Output Port E (DOE)
15to 2F |Reserved (Do not change)
n.OXOO  |Reserved (Do not change.)
n.XOOO  |Reserved (Do not change.)
€ Pc350: Slot 2 - Waiting Time (t1)
Size Setting Range Setting Unit Default Setting Aﬁ’;it‘;‘,gle When Enabled | Classification i‘:‘f:er'
2 0 to 10000 10 ms 0 All After restart - -
€ Pc351: Slot 2 - Monitoring Time (t2)
Size | Setting Range Setting Unit | Default Setting | APP!Ca0Ie | yypon Enabled |Classification| orer-
otors ence
2 0 to 10000 10 ms 0 All After restart - -
@ Pc352: Slot 2 - Speed Limit (s1)
Size Setting Range Setting Unit Default Setting Aﬂ);itiargle When Enabled | Classification Z‘:‘f::
4 0104294967295 | US¢T Spezgiieference 0 All After restart - -
@ Pc354: Slot 2 - Speed Limit (s2) [Speed] Pos |
Size Setting Range Setting Unit Default Setting A?V,I)Iicable When Enabled | Classification i
otors ence
4 0104294967295 | OS¢ Spesgiiefereme 0 All After restart - -
€ Pc356: Slot 2 - Acceleration Limit (a1)
Size Setting Range Setting Unit Default Setting Aﬂ)‘;ig:_gle When Enabled | Classification R;(:‘f:er-
o | e | Ve | s | e | -] -
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€ Pc358: Slot 2 - Distance Limit (p1) [ Pos | Trq |
Size Setting Range Setting Unit Default Setting A;;np;itz::gle When Enabled | Classification 2?:::
o | e ool | e |- | -
@ Pc35A: Slot 2 - Distance Limit (p2)
Size Setting Range Setting Unit Default Setting A;;np;itt:)e:_gle When Enabled | Classification z?‘fgg
I e | e |- | -
@ Pc35C: Slot 2 - Distance Limit (p3) Trq
Size Setting Range Setting Unit Default Setting A;;np;itt;arlsale When Enabled | Classification F::‘fg:
4 0 t0 4294967295 | User position refer- 0 All After restart - -
ence unit
€ Pc380: Slot 3 - Safety Function Configuration |
Size | Setting Range Setting Unit | Default Setting | APP!CADIe | yypon Enapled | Classification| erer-
2 0000h to 0013h - 0000h All After restart — —
Digit Meaning
n.0O0OXX | safety Function Selection | Pos |
00
None
01 Reserved (Do not change)
02 STO Function
03 SS1-r Function
04 SS1-t Function
05 SS2-r Function
06 SS2-t Function
07 SOS Function
08 SLS Function
09 SLA Function
0A SSR Function
0B SDI-p function
0C SDI-n function
0D SLP function
OE SLI Function
0F to 10  |Reserved (Do not change)
11 SCA Function
12 SSM Function
13 SHP Function
n.OXOO | Reserved (Do not change.)
n.XOOO

Reserved (Do not

change.)
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€ Pc381: Slot 3 - Safety Function Configuration Il

Size Setting Range Setting Unit Default Setting Aﬁ;itc;a"gle When Enabled | Classification Z?]f::
2 0000h to 063%h - 0000h All After restart - -
Digit Meaning

n.OOXX | Terminal Port Selection for Safety Request Input Signal
00
None
01 Reserved (Do not change)
02 Digital Input Port A (DIA)
03 Digital Input Port B (DIB)
04 Digital Input Port C (DIC)
05 Digital Input Port D (DID)
06 Digital Input Port E (DIE)
07 to 2F  [Reserved (Do not change)
30 Slot 1 Limit Violation
31 Slot 2 Limit Violation
32 Slot 3 Limit Violation
33 Slot 4 Limit Violation
34 Slot 5 Limit Violation
35 Slot 6 Limit Violation
36 Slot 7 Limit Violation
37 Slot 8 Limit Violation
38 Slot 9 Limit Violation
39 Slot 10 Limit Violation
n.XXOO | Terminal Port Selection for Safety Data Input Signal
00
None
01 Reserved (Do not change)
02 Digital Input Port A (DIA)
03 Digital Input Port B (DIB)
04 Digital Input Port C (DIC)
05 Digital Input Port D (DID)
06 Digital Input Port E (DIE)
07 to 1F  |Reserved (Do not change)
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€ Pc382: Slot 3 - Safety Function Configuration IlI

Size Setting Range Setting Unit Default Setting Agnp;itza:lzle When Enabled | Classification 2?:::
2 0000h to 042Fh - 0000h All After restart - -
Digit Meaning

n.O0XX | Terminal Port Selection for EDM Signal [ Pos |

00

None
01 Digital Output Port A channel 1 (DOAT)
02 Digital Output Port A channel 2 (DOA2)
03 Digital Output Port B channel 1 (DOB1)
04 Digital Output Port B channel 2 (DOB2)
05 Digital Output Port C channel 1 (DOC1)
06 Digital Output Port C channel 2 (DOC2)
07 Digital Output Port D channel 1 (DODI)
08 Digital Output Port D channel 2 (DOD2)
09 Digital Output Port E channel 1 (DOE1)
0A Digital Output Port E channel 2 (DOE2)

0B to OF |Reserved (Do not change.)
10 Digital Output Port A (DOA)
11 Digital Output Port B (DOB)
12 Digital Output Port C (DOC)
13 Digital Output Port D (DOD)
14 Digital Output Port E (DOE)

15t0 2F |Reserved (Do not change)

n.XXOO  |EDM Signal Behavior

00

None
01 In Operation
02 Working Safety Function
03 After Limit Violation
04 HWBB (STO) State
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€ Pc383: Slot 3 - Safety Function Configuration IV

Size Setting Range Setting Unit Default Setting A};:V;I);itzargle When Enabled | Classification Z‘:‘f:':
2 0000h to 002Fh - 0000h All After restart - -
Digit Meaning
n.OOXX | Terminal Port Selection for Safe Output Signal
00
None
01to OF |[Reserved (Do not change)
10 Digital Output Port A (DOA)
11 Digital Output Port B (DOB)
12 Digital Output Port C (DOC)
13 Digital Output Port D (DOD)
14 Digital Output Port E (DOE)
15to 2F |Reserved (Do not change)
n.OXOO  |Reserved (Do not change.)
n.XOOO  |Reserved (Do not change.)
€ Pc390: Slot 3 - Waiting Time (t1)
Size Setting Range Setting Unit Default Setting Aﬁ’;it‘;‘,gle When Enabled | Classification i‘:‘f:er'
2 0 to 10000 10 ms 0 All After restart - -
€ Pc391: Slot 3 - Monitoring Time (t2)
Size | Setting Range Setting Unit | Default Setting | APP!Ca0Ie | yypon Enabled |Classification| orer-
otors ence
2 0 to 10000 10 ms 0 All After restart - -
€ Pc392: Slot 3 - Speed Limit (s1)
Size Setting Range Setting Unit Default Setting Aﬂ);itiargle When Enabled | Classification Z‘:‘f::
4 0104294967295 | US¢T Spezgiieference 0 All After restart - -
@ Pc394: Slot 3 - Speed Limit (s2) [Speed] Pos |
Size Setting Range Setting Unit Default Setting A?V,I)Iicable When Enabled | Classification i
otors ence
4 0104294967295 | OS¢ Spesgiiefereme 0 All After restart - -
€ Pc396: Slot 3 - Acceleration Limit (a1)
Size Setting Range Setting Unit Default Setting Aﬂ)‘;ig:_gle When Enabled | Classification R;(:‘f:er-
o | e | Ve | s | e | -] -
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€ Pc398: Slot 3 - Distance Limit (p1) [ Pos | Trq |
Size Setting Range Setting Unit Default Setting A;;np;itz::gle When Enabled | Classification 2?:::
o | e ool | e |- | -
@ Pc39A: Slot 3 - Distance Limit (p2)
Size Setting Range Setting Unit Default Setting A;;np;itt:)e:_gle When Enabled | Classification z?‘fgg
I e | e |- | -
€ Pc39C: Slot 3 - Distance Limit (p3) Trg
Size Setting Range Setting Unit Default Setting A;;np;itt;arlsale When Enabled | Classification F::‘fg:
4 0 t0 4294967295 | User position refer- 0 All After restart - -
ence unit
€ Pc3CO: Slot 4 - Safety Function Configuration |
Size | Setting Range Setting Unit | Default Setting | APP!CADIe | yypon Enapled | Classification| erer-
2 0000h to 0013h - 0000h All After restart — —
Digit Meaning
n.0O0OXX | safety Function Selection | Pos |
00
None
01 Reserved (Do not change)
02 STO Function
03 SS1-r Function
04 SS1-t Function
05 SS2-r Function
06 SS2-t Function
07 SOS Function
08 SLS Function
09 SLA Function
0A SSR Function
0B SDI-p function
0C SDI-n function
0D SLP function
OE SLI Function
0F to 10  |Reserved (Do not change)
11 SCA Function
12 SSM Function
13 SHP Function
n.OXOO | Reserved (Do not change.)
n.XOOO

Reserved (Do not change.)
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@ Pc3C1: Slot 4 - Safety Function Configuration Il

Size Setting Range Setting Unit Default Setting Aﬁ;itc;a"gle When Enabled | Classification Z?]f::
2 0000h to 063%h - 0000h All After restart - -
Digit Meaning

n.OOXX | Terminal Port Selection for Safety Request Input Signal
00
None
01 Reserved (Do not change)
02 Digital Input Port A (DIA)
03 Digital Input Port B (DIB)
04 Digital Input Port C (DIC)
05 Digital Input Port D (DID)
06 Digital Input Port E (DIE)
07 to 2F  [Reserved (Do not change)
30 Slot 1 Limit Violation
31 Slot 2 Limit Violation
32 Slot 3 Limit Violation
33 Slot 4 Limit Violation
34 Slot 5 Limit Violation
35 Slot 6 Limit Violation
36 Slot 7 Limit Violation
37 Slot 8 Limit Violation
38 Slot 9 Limit Violation
39 Slot 10 Limit Violation
n.XXOO | Terminal Port Selection for Safety Data Input Signal
00
None
01 Reserved (Do not change)
02 Digital Input Port A (DIA)
03 Digital Input Port B (DIB)
04 Digital Input Port C (DIC)
05 Digital Input Port D (DID)
06 Digital Input Port E (DIE)
07 to 1F  |Reserved (Do not change)
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€ Pc3C2: Slot 4 - Safety Function Configuration Il

Size Setting Range Setting Unit Default Setting Agnp;itza:lzle When Enabled | Classification 2?:::
2 0000h to 042Fh - 0000h All After restart - -
Digit Meaning

n.O0XX | Terminal Port Selection for EDM Signal [ Pos |

00

None
01 Digital Output Port A channel 1 (DOAT)
02 Digital Output Port A channel 2 (DOA2)
03 Digital Output Port B channel 1 (DOB1)
04 Digital Output Port B channel 2 (DOB2)
05 Digital Output Port C channel 1 (DOC1)
06 Digital Output Port C channel 2 (DOC2)
07 Digital Output Port D channel 1 (DODI)
08 Digital Output Port D channel 2 (DOD2)
09 Digital Output Port E channel 1 (DOE1)
0A Digital Output Port E channel 2 (DOE2)

0B to OF |Reserved (Do not change.)
10 Digital Output Port A (DOA)
11 Digital Output Port B (DOB)
12 Digital Output Port C (DOC)
13 Digital Output Port D (DOD)
14 Digital Output Port E (DOE)

15t0 2F |Reserved (Do not change)

n.XXOO  |EDM Signal Behavior

00

None
01 In Operation
02 Working Safety Function
03 After Limit Violation
04 HWBB (STO) State
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€ Pc3C3: Slot 4 - Safety Function Configuration IV

302

Size Setting Range Setting Unit Default Setting A};:V;I);itzargle When Enabled | Classification Z‘:‘f:':
2 0000h to 002Fh - 0000h All After restart - -
Digit Meaning
n.OOXX | Terminal Port Selection for Safe Output Signal
00
None
01to OF |[Reserved (Do not change)
10 Digital Output Port A (DOA)
11 Digital Output Port B (DOB)
12 Digital Output Port C (DOC)
13 Digital Output Port D (DOD)
14 Digital Output Port E (DOE)
15to 2F |Reserved (Do not change)
n.OXOO  |Reserved (Do not change.)
n.XOOO  |Reserved (Do not change.)
@ Pc3DO0: Slot 4 - Waiting Time (t1)
Size Setting Range Setting Unit Default Setting Aﬁ’;it‘;‘,gle When Enabled | Classification i‘:‘f:er'
2 0 to 10000 10 ms 0 All After restart - -
@ Pc3D1: Slot 4 - Monitoring Time (t2)
Size | Setting Range Setting Unit | Default Setting | APP!Ca0Ie | yypon Enabled |Classification| orer-
otors ence
2 0 to 10000 10 ms 0 All After restart - -
€ Pc3D2: Slot 4 - Speed Limit (s1)
Size Setting Range Setting Unit Default Setting Aﬁ)licable When Enabled | Classification KB
otors ence
4 0104294967295 | VST Spezgiieference 0 All After restart - -
@ Pc3D4: Slot 4 - Speed Limit (s2) [Speed] Pos |
Size Setting Range Setting Unit Default Setting A?V,I)Iicable When Enabled | Classification i
otors ence
4 0104294967295 | OS¢ Spesgiiefereme 0 All After restart - -
@ Pc3D6: Slot 4 - Acceleration Limit (a1)
Size Setting Range Setting Unit Default Setting A;ﬂ)licable When Enabled | Classification i
otors ence
o | e | Ve | s | e | -] -
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€ Pc3D8: Slot 4 - Distance Limit (p1) [Speed Pos | Trg |
Size Setting Range Setting Unit Default Setting A;;np;itz::gle When Enabled | Classification 2?:::
o | e ool | e |- | -
€ Pc3DA: Slot 4 - Distance Limit (p2)
Size Setting Range Setting Unit Default Setting A;;np;itt:)e:_gle When Enabled | Classification z?‘fgg
I e | e |- | -
@ Pc3DC: Slot 4 - Distance Limit (p3) Trq
Size Setting Range Setting Unit Default Setting A;;np;itt;arlsale When Enabled | Classification F::‘fg:
4 0 t0 4294967295 | User position refer- 0 All After restart - -
ence unit
€ Pc400: Slot 5 - Safety Function Configuration |
Size | Setting Range Setting Unit | Default Setting | APP!CADIe | yypon Enapled | Classification| erer-
2 0000h to 0013h - 0000h All After restart — —
Digit Meaning
n.0O0OXX | safety Function Selection | Pos |
00
None
01 Reserved (Do not change)
02 STO Function
03 SS1-r Function
04 SS1-t Function
05 SS2-r Function
06 SS2-t Function
07 SOS Function
08 SLS Function
09 SLA Function
0A SSR Function
0B SDI-p function
0C SDI-n function
0D SLP function
OE SLI Function
0F to 10  |Reserved (Do not change)
11 SCA Function
12 SSM Function
13 SHP Function
n.OXOO | Reserved (Do not change.)
n.XOOO

Reserved (Do not change.)
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@ Pc401: Slot 5 - Safety Function Configuration Il

Size Setting Range Setting Unit Default Setting Aﬁ;itc;a"gle When Enabled | Classification Z?]f::
2 0000h to 063%h - 0000h All After restart - -
Digit Meaning

n.OOXX | Terminal Port Selection for Safety Request Input Signal
00
None
01 Reserved (Do not change)
02 Digital Input Port A (DIA)
03 Digital Input Port B (DIB)
04 Digital Input Port C (DIC)
05 Digital Input Port D (DID)
06 Digital Input Port E (DIE)
07 to 2F  [Reserved (Do not change)
30 Slot 1 Limit Violation
31 Slot 2 Limit Violation
32 Slot 3 Limit Violation
33 Slot 4 Limit Violation
34 Slot 5 Limit Violation
35 Slot 6 Limit Violation
36 Slot 7 Limit Violation
37 Slot 8 Limit Violation
38 Slot 9 Limit Violation
39 Slot 10 Limit Violation
n.XXOO | Terminal Port Selection for Safety Data Input Signal
00
None
01 Reserved (Do not change)
02 Digital Input Port A (DIA)
03 Digital Input Port B (DIB)
04 Digital Input Port C (DIC)
05 Digital Input Port D (DID)
06 Digital Input Port E (DIE)
07 to 1F  |Reserved (Do not change)
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€ Pc402: Slot 5 - Safety Function Configuration 11l

Size Setting Range Setting Unit Default Setting Agnp;itza:lzle When Enabled | Classification 2?:::
2 0000h to 042Fh - 0000h All After restart - -
Digit Meaning

n.O0XX | Terminal Port Selection for EDM Signal [ Pos |

00

None
01 Digital Output Port A channel 1 (DOAT)
02 Digital Output Port A channel 2 (DOA2)
03 Digital Output Port B channel 1 (DOB1)
04 Digital Output Port B channel 2 (DOB2)
05 Digital Output Port C channel 1 (DOC1)
06 Digital Output Port C channel 2 (DOC2)
07 Digital Output Port D channel 1 (DODI)
08 Digital Output Port D channel 2 (DOD2)
09 Digital Output Port E channel 1 (DOE1)
0A Digital Output Port E channel 2 (DOE2)

0B to OF |Reserved (Do not change.)
10 Digital Output Port A (DOA)
11 Digital Output Port B (DOB)
12 Digital Output Port C (DOC)
13 Digital Output Port D (DOD)
14 Digital Output Port E (DOE)

15t0 2F |Reserved (Do not change)

n.XXOO  |EDM Signal Behavior

00

None
01 In Operation
02 Working Safety Function
03 After Limit Violation
04 HWBB (STO) State

305

Parameter Lists



10.1 Parameter Lists

€ Pc403: Slot 5 - Safety Function Configuration IV

Size Setting Range Setting Unit Default Setting A};:V;I);itzargle When Enabled | Classification Z‘:‘f:':
2 0000h to 002Fh - 0000h All After restart - -
Digit Meaning
n.OOXX | Terminal Port Selection for Safe Output Signal
00
None
01to OF |[Reserved (Do not change)
10 Digital Output Port A (DOA)
11 Digital Output Port B (DOB)
12 Digital Output Port C (DOC)
13 Digital Output Port D (DOD)
14 Digital Output Port E (DOE)
15to 2F |Reserved (Do not change)
n.OXOO  |Reserved (Do not change.)
n.XOOO  |Reserved (Do not change.)
€ Pc410: Slot 5 - Waiting Time (t1)
Size Setting Range Setting Unit Default Setting Aﬁ’;it‘;‘,gle When Enabled | Classification i‘:‘f:er'
2 0 to 10000 10 ms 0 All After restart - -
€ Pc411: Slot 5 - Monitoring Time (12)
Size | Setting Range Setting Unit | Default Setting | APP!Ca0Ie | yypon Enabled |Classification| orer-
otors ence
2 0 to 10000 10 ms 0 All After restart - -
@ Pc412: Slot 5 - Speed Limit (s1)
Size Setting Range Setting Unit Default Setting Aﬁ)licable When Enabled | Classification itz
otors ence
4 0104294967295 | VST Spezgiieference 0 All After restart - -
@ Pc414: Slot 5 - Speed Limit (s2) [Speed] Pos |
Size Setting Range Setting Unit Default Setting A?V,I)Iicable When Enabled | Classification i
otors ence
4 0104294967295 | OS¢ Spesgiiefereme 0 All After restart - -
€ Pc416: Slot 5 - Acceleration Limit (a1)
Size Setting Range Setting Unit Default Setting A;ﬂ)licable When Enabled | Classification Seiies
otors ence
o | e | Ve | s | e | -] -

306



10.1 Parameter Lists

€ Pc418: Slot 5 - Distance Limit (p1) [ Pos | Trq |
Size Setting Range Setting Unit Default Setting A;;np;itz::gle When Enabled | Classification 2?:::
o | e ool | e |- | -
€ Pc41A: Slot 5 - Distance Limit (p2)
Size Setting Range Setting Unit Default Setting A;;np;itt:)e:_gle When Enabled | Classification z?‘fgg
I e | e |- | -
@ Pc41C: Slot 5 - Distance Limit (p3) Trq
Size Setting Range Setting Unit Default Setting A;;np;itt;arlsale When Enabled | Classification F::‘fg:
4 0 t0 4294967295 | User position refer- 0 All After restart - -
ence unit
€ Pc440: Slot 6 - Safety Function Configuration |
Size | Setting Range Setting Unit | Default Setting | APP!CADIe | yypon Enapled | Classification| erer-
2 0000h to 0013h - 0000h All After restart — —
Digit Meaning
n.O0OXX | safety Function Selection | Pos |
00
None
01 Reserved (Do not change)
02 STO Function
03 SS1-r Function
04 SS1-t Function
05 SS2-r Function
06 SS2-t Function
07 SOS Function
08 SLS Function
09 SLA Function
0A SSR Function
0B SDI-p function
0C SDI-n function
0D SLP function
OE SLI Function
0F to 10  |Reserved (Do not change)
11 SCA Function
12 SSM Function
13 SHP Function
n.OXOO | Reserved (Do not change.)
n.XOOO

Reserved (Do not

change.)
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@ Pc441: Slot 6 - Safety Function Configuration Il

Size Setting Range Setting Unit Default Setting Aﬁ;itc;a"gle When Enabled | Classification Z?]f::
2 0000h to 063%h - 0000h All After restart - -
Digit Meaning

n.OOXX | Terminal Port Selection for Safety Request Input Signal
00
None
01 Reserved (Do not change)
02 Digital Input Port A (DIA)
03 Digital Input Port B (DIB)
04 Digital Input Port C (DIC)
05 Digital Input Port D (DID)
06 Digital Input Port E (DIE)
07 to 2F  [Reserved (Do not change)
30 Slot 1 Limit Violation
31 Slot 2 Limit Violation
32 Slot 3 Limit Violation
33 Slot 4 Limit Violation
34 Slot 5 Limit Violation
35 Slot 6 Limit Violation
36 Slot 7 Limit Violation
37 Slot 8 Limit Violation
38 Slot 9 Limit Violation
39 Slot 10 Limit Violation
n.XXOO | Terminal Port Selection for Safety Data Input Signal
00
None
01 Reserved (Do not change)
02 Digital Input Port A (DIA)
03 Digital Input Port B (DIB)
04 Digital Input Port C (DIC)
05 Digital Input Port D (DID)
06 Digital Input Port E (DIE)
07 to 1F  |Reserved (Do not change)
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€ Pc442: Slot 6 - Safety Function Configuration 11l

Size Setting Range Setting Unit Default Setting Agnp;itza:lzle When Enabled | Classification 2?:::
2 0000h to 042Fh - 0000h All After restart - -
Digit Meaning

n.O0XX | Terminal Port Selection for EDM Signal [ Pos |

00

None
01 Digital Output Port A channel 1 (DOAT)
02 Digital Output Port A channel 2 (DOA2)
03 Digital Output Port B channel 1 (DOB1)
04 Digital Output Port B channel 2 (DOB2)
05 Digital Output Port C channel 1 (DOC1)
06 Digital Output Port C channel 2 (DOC2)
07 Digital Output Port D channel 1 (DODI)
08 Digital Output Port D channel 2 (DOD2)
09 Digital Output Port E channel 1 (DOE1)
0A Digital Output Port E channel 2 (DOE2)

0B to OF |Reserved (Do not change.)
10 Digital Output Port A (DOA)
11 Digital Output Port B (DOB)
12 Digital Output Port C (DOC)
13 Digital Output Port D (DOD)
14 Digital Output Port E (DOE)

15t0 2F |Reserved (Do not change)

n.XXOO  |EDM Signal Behavior

00

None
01 In Operation
02 Working Safety Function
03 After Limit Violation
04 HWBB (STO) State
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€ Pc443: Slot 6 - Safety Function Configuration IV

Size Setting Range Setting Unit Default Setting A};:V;I);itzargle When Enabled | Classification Z‘:‘f:':
2 0000h to 002Fh - 0000h All After restart - -
Digit Meaning
n.OOXX | Terminal Port Selection for Safe Output Signal
00
None
01to OF |[Reserved (Do not change)
10 Digital Output Port A (DOA)
11 Digital Output Port B (DOB)
12 Digital Output Port C (DOC)
13 Digital Output Port D (DOD)
14 Digital Output Port E (DOE)
15to 2F |Reserved (Do not change)
n.OXOO  |Reserved (Do not change.)
n.XOOO  |Reserved (Do not change.)
@ Pc450: Slot 6 - Waiting Time (t1)
Size Setting Range Setting Unit Default Setting Aﬁ’;it‘;‘,gle When Enabled | Classification i‘:‘f:er'
2 0 to 10000 10 ms 0 All After restart - -
€ Pc451: Slot 6 - Monitoring Time (t2)
Size | Setting Range Setting Unit | Default Setting | APP!Ca0Ie | yypon Enabled |Classification| orer-
otors ence
2 0 to 10000 10 ms 0 All After restart - -
@ Pc452: Slot 6 - Speed Limit (s1)
Size Setting Range Setting Unit Default Setting Aﬂ);itiargle When Enabled | Classification Z‘:‘f::
4 0104294967295 | US¢T Spezgiieference 0 All After restart - -
@ Pc454: Slot 6 - Speed Limit (s2) [Speed] Pos |
Size Setting Range Setting Unit Default Setting A?V,I)Iicable When Enabled | Classification i
otors ence
4 0104294967295 | OS¢ Spesgiiefereme 0 All After restart - -
€ Pc456: Slot 6 - Acceleration Limit (a1)
Size Setting Range Setting Unit Default Setting Aﬂ)‘;ig:_gle When Enabled | Classification R;(:‘f:er-
o | e | Ve | s | e | -] -
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@ Pc458: Slot 6 - Distance Limit (p1) ["Pos | Trq |
Size Setting Range Setting Unit Default Setting A;;np;itz::gle When Enabled | Classification 2?:::
o | e ool | e |- | -
€ Pc45A: Slot 6 - Distance Limit (p2)
Size Setting Range Setting Unit Default Setting A;;np;itt:)e:_gle When Enabled | Classification z?‘fgg
I e | e |- | -
@ Pc45C: Slot 6 - Distance Limit (p3) Trq
Size Setting Range Setting Unit Default Setting A;;np;itt;arlsale When Enabled | Classification F::‘fg:
4 0 t0 4294967295 | User position refer- 0 All After restart - -
ence unit
€ Pc480: Slot 7 - Safety Function Configuration |
Size | Setting Range Setting Unit | Default Setting | APP!CADIe | yypon Enapled | Classification| erer-
2 0000h to 0013h - 0000h All After restart — —
Digit Meaning
n.0O0OXX | safety Function Selection | Pos |
00
None
01 Reserved (Do not change)
02 STO Function
03 SS1-r Function
04 SS1-t Function
05 SS2-r Function
06 SS2-t Function
07 SOS Function
08 SLS Function
09 SLA Function
0A SSR Function
0B SDI-p function
0C SDI-n function
0D SLP function
OE SLI Function
0F to 10  |Reserved (Do not change)
11 SCA Function
12 SSM Function
13 SHP Function
n.OXOO | Reserved (Do not change.)
n.XOOO

Reserved (Do not

change.)
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€ Pc481: Slot 7 - Safety Function Configuration Il

Size Setting Range Setting Unit Default Setting Aﬁ;itc;a"gle When Enabled | Classification Z?]f::
2 0000h to 063%h - 0000h All After restart - -
Digit Meaning

n.OOXX | Terminal Port Selection for Safety Request Input Signal
00
None
01 Reserved (Do not change)
02 Digital Input Port A (DIA)
03 Digital Input Port B (DIB)
04 Digital Input Port C (DIC)
05 Digital Input Port D (DID)
06 Digital Input Port E (DIE)
07 to 2F  [Reserved (Do not change)
30 Slot 1 Limit Violation
31 Slot 2 Limit Violation
32 Slot 3 Limit Violation
33 Slot 4 Limit Violation
34 Slot 5 Limit Violation
35 Slot 6 Limit Violation
36 Slot 7 Limit Violation
37 Slot 8 Limit Violation
38 Slot 9 Limit Violation
39 Slot 10 Limit Violation
n.XXOO | Terminal Port Selection for Safety Data Input Signal
00
None
01 Reserved (Do not change)
02 Digital Input Port A (DIA)
03 Digital Input Port B (DIB)
04 Digital Input Port C (DIC)
05 Digital Input Port D (DID)
06 Digital Input Port E (DIE)
07 to 1F  |Reserved (Do not change)
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@ Pc482: Slot 7 - Safety Function Configuration 11l

Size Setting Range Setting Unit Default Setting Agnp;itza:lzle When Enabled | Classification 2?:::
2 0000h to 042Fh - 0000h All After restart - -
Digit Meaning

n.O0XX | Terminal Port Selection for EDM Signal [ Pos |

00

None
01 Digital Output Port A channel 1 (DOAT)
02 Digital Output Port A channel 2 (DOA2)
03 Digital Output Port B channel 1 (DOB1)
04 Digital Output Port B channel 2 (DOB2)
05 Digital Output Port C channel 1 (DOC1)
06 Digital Output Port C channel 2 (DOC2)
07 Digital Output Port D channel 1 (DODI)
08 Digital Output Port D channel 2 (DOD2)
09 Digital Output Port E channel 1 (DOE1)
0A Digital Output Port E channel 2 (DOE2)

0B to OF |Reserved (Do not change.)
10 Digital Output Port A (DOA)
11 Digital Output Port B (DOB)
12 Digital Output Port C (DOC)
13 Digital Output Port D (DOD)
14 Digital Output Port E (DOE)

15t0 2F |Reserved (Do not change)

n.XXOO  |EDM Signal Behavior

00

None
01 In Operation
02 Working Safety Function
03 After Limit Violation
04 HWBB (STO) State
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€ Pc483: Slot 7 - Safety Function Configuration IV

Size Setting Range Setting Unit Default Setting A};:V;I);itzargle When Enabled | Classification Z‘:‘f:':
2 0000h to 002Fh - 0000h All After restart - -
Digit Meaning
n.OOXX | Terminal Port Selection for Safe Output Signal
00
None
01to OF |[Reserved (Do not change)
10 Digital Output Port A (DOA)
11 Digital Output Port B (DOB)
12 Digital Output Port C (DOC)
13 Digital Output Port D (DOD)
14 Digital Output Port E (DOE)
15to 2F |Reserved (Do not change)
n.OXOO  |Reserved (Do not change.)
n.XOOO  |Reserved (Do not change.)
@ Pc490: Slot 7 - Waiting Time (t1)
Size Setting Range Setting Unit Default Setting Aﬁ’;it‘;‘,gle When Enabled | Classification i‘:‘f:er'
2 0 to 10000 10 ms 0 All After restart - -
€ Pc491: Slot 7 - Monitoring Time (t2)
Size | Setting Range Setting Unit | Default Setting | APP!Ca0Ie | yypon Enabled |Classification| orer-
otors ence
2 0 to 10000 10 ms 0 All After restart - -
@ Pc492: Slot 7 - Speed Limit (s1)
Size Setting Range Setting Unit Default Setting Aﬂ);itiargle When Enabled | Classification Z‘:‘f::
4 0104294967295 | US¢T Spezgiieference 0 All After restart - -
@ Pc494: Slot 7 - Speed Limit (s 2) [Speed] Pos |
Size Setting Range Setting Unit Default Setting A?V,I)Iicable When Enabled | Classification i
otors ence
4 0104294967295 | OS¢ Spesgiiefereme 0 All After restart - -
€ Pc496: Slot 7 - Acceleration Limit (a1)
Size Setting Range Setting Unit Default Setting Aﬂ)‘;ig:_gle When Enabled | Classification R;(:‘f:er-
o | e | Ve | s | e | -] -
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€ Pc498: Slot 7 - Distance Limit (p1) [ Pos | Trq |
Size Setting Range Setting Unit Default Setting A;;np;itz::gle When Enabled | Classification 2?:::
o | e ool | e |- | -
€ Pc49A: Slot 7 - Distance Limit (p2)
Size Setting Range Setting Unit Default Setting A;;np;itt:)e:_gle When Enabled | Classification z?‘fgg
I e | e |- | -
@ Pc49C: Slot 7 - Distance Limit (p3) Trq
Size Setting Range Setting Unit Default Setting A;;np;itt;arlsale When Enabled | Classification F::‘fg:
4 0 t0 4294967295 | User position refer- 0 All After restart - -
ence unit
@ Pc4CO: Slot 8 - Safety Function Configuration |
Size | Setting Range Setting Unit | Default Setting | APP!CADIe | yypon Enapled | Classification| erer-
2 0000h to 0013h - 0000h All After restart — —
Digit Meaning
n.0O0OXX | safety Function Selection | Pos |
00
None
01 Reserved (Do not change)
02 STO Function
03 SS1-r Function
04 SS1-t Function
05 SS2-r Function
06 SS2-t Function
07 SOS Function
08 SLS Function
09 SLA Function
0A SSR Function
0B SDI-p function
0C SDI-n function
0D SLP function
OE SLI Function
0F to 10  |Reserved (Do not change)
11 SCA Function
12 SSM Function
13 SHP Function
n.OXOO | Reserved (Do not change.)
n.XOOO

Reserved (Do not change.)
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€ Pc4C1: Slot 8 - Safety Function Configuration Il

Size Setting Range Setting Unit Default Setting Aﬁ;itc;a"gle When Enabled | Classification Z?]f::
2 0000h to 063%h - 0000h All After restart - -
Digit Meaning

n.OOXX | Terminal Port Selection for Safety Request Input Signal
00
None
01 Reserved (Do not change)
02 Digital Input Port A (DIA)
03 Digital Input Port B (DIB)
04 Digital Input Port C (DIC)
05 Digital Input Port D (DID)
06 Digital Input Port E (DIE)
07 to 2F  [Reserved (Do not change)
30 Slot 1 Limit Violation
31 Slot 2 Limit Violation
32 Slot 3 Limit Violation
33 Slot 4 Limit Violation
34 Slot 5 Limit Violation
35 Slot 6 Limit Violation
36 Slot 7 Limit Violation
37 Slot 8 Limit Violation
38 Slot 9 Limit Violation
39 Slot 10 Limit Violation
n.XXOO | Terminal Port Selection for Safety Data Input Signal
00
None
01 Reserved (Do not change)
02 Digital Input Port A (DIA)
03 Digital Input Port B (DIB)
04 Digital Input Port C (DIC)
05 Digital Input Port D (DID)
06 Digital Input Port E (DIE)
07 to 1F  |Reserved (Do not change)
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€ Pc4C2: Slot 8 - Safety Function Configuration Il

Size Setting Range Setting Unit Default Setting Agnp;itza:lzle When Enabled | Classification 2?:::
2 0000h to 042Fh - 0000h All After restart - -
Digit Meaning

n.O0XX | Terminal Port Selection for EDM Signal [ Pos |

00

None
01 Digital Output Port A channel 1 (DOAT)
02 Digital Output Port A channel 2 (DOA2)
03 Digital Output Port B channel 1 (DOB1)
04 Digital Output Port B channel 2 (DOB2)
05 Digital Output Port C channel 1 (DOC1)
06 Digital Output Port C channel 2 (DOC2)
07 Digital Output Port D channel 1 (DODI)
08 Digital Output Port D channel 2 (DOD2)
09 Digital Output Port E channel 1 (DOE1)
0A Digital Output Port E channel 2 (DOE2)

0B to OF |Reserved (Do not change.)
10 Digital Output Port A (DOA)
11 Digital Output Port B (DOB)
12 Digital Output Port C (DOC)
13 Digital Output Port D (DOD)
14 Digital Output Port E (DOE)

15t0 2F |Reserved (Do not change)

n.XXOO  |EDM Signal Behavior

00

None
01 In Operation
02 Working Safety Function
03 After Limit Violation
04 HWBB (STO) State
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€ Pc4C3: Slot 8 - Safety Function Configuration IV

318

Size Setting Range Setting Unit Default Setting A};:V;I);itzargle When Enabled | Classification Z‘:‘f:':
2 0000h to 002Fh - 0000h All After restart - -
Digit Meaning
n.OOXX | Terminal Port Selection for Safe Output Signal
00
None
01to OF |[Reserved (Do not change)
10 Digital Output Port A (DOA)
11 Digital Output Port B (DOB)
12 Digital Output Port C (DOC)
13 Digital Output Port D (DOD)
14 Digital Output Port E (DOE)
15to 2F |Reserved (Do not change)
n.OXOO  |Reserved (Do not change.)
n.XOOO  |Reserved (Do not change.)
€ Pc4DO: Slot 8 - Waiting Time (t1)
Size Setting Range Setting Unit Default Setting Aﬁ’;it‘;‘,gle When Enabled | Classification i‘:‘f:er'
2 0 to 10000 10 ms 0 All After restart - -
@ Pc4D1: Slot 8 - Monitoring Time (t2)
Size | Setting Range Setting Unit | Default Setting | APP!Ca0Ie | yypon Enabled |Classification| orer-
otors ence
2 0 to 10000 10 ms 0 All After restart - -
€ Pc4D2: Slot 8 - Speed Limit (s1)
Size Setting Range Setting Unit Default Setting Aﬁ)licable When Enabled | Classification itz
otors ence
4 0104294967295 | VST Spezgiieference 0 All After restart - -
@ Pc4D4: Slot 8 - Speed Limit (s2) [Speed] Pos |
Size Setting Range Setting Unit Default Setting A?V,I)Iicable When Enabled | Classification i
otors ence
4 0104294967295 | OS¢ Spesgiiefereme 0 All After restart - -
@ Pc4D6: Slot 8 - Acceleration Limit (a1)
Size Setting Range Setting Unit Default Setting A;ﬂ)licable When Enabled | Classification Seiies
otors ence
o | e | Ve | s | e | -] -




10.1 Parameter Lists

€ Pc4D8: Slot 8 - Distance Limit (p1) [Speed Pos | Trg |
Size Setting Range Setting Unit Default Setting A;;np;itz::gle When Enabled | Classification 2?:::
o | e ool | e |- | -
€ Pc4DA: Slot 8 - Distance Limit (p2)
Size Setting Range Setting Unit Default Setting A;;np;itt:)e:_gle When Enabled | Classification z?‘fgg
I e | e |- | -
@ Pc4DC: Slot 8 - Distance Limit (p3) Trq
Size Setting Range Setting Unit Default Setting A;;np;itt;arlsale When Enabled | Classification F::‘fg:
4 0 t0 4294967295 | User position refer- 0 All After restart - -
ence unit
€ Pc500: Slot 9 - Safety Function Configuration |
Size | Setting Range Setting Unit | Default Setting | APP!CADIe | yypon Enapled | Classification| erer-
2 0000h to 0013h - 0000h All After restart — —
Digit Meaning
n.O0OXX | safety Function Selection | Pos |
00
None
01 Reserved (Do not change)
02 STO Function
03 SS1-r Function
04 SS1-t Function
05 SS2-r Function
06 SS2-t Function
07 SOS Function
08 SLS Function
09 SLA Function
0A SSR Function
0B SDI-p function
0C SDI-n function
0D SLP function
OE SLI Function
0F to 10  |Reserved (Do not change)
11 SCA Function
12 SSM Function
13 SHP Function
n.OXOO | Reserved (Do not change.)
n.XOOO

Reserved (Do not change.)
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€ Pc501: Slot 9 - Safety Function Configuration Il

Size Setting Range Setting Unit Default Setting Aﬁ;itc;a"gle When Enabled | Classification Z?]f::
2 0000h to 063%h - 0000h All After restart - -
Digit Meaning

n.OOXX | Terminal Port Selection for Safety Request Input Signal
00
None
01 Reserved (Do not change)
02 Digital Input Port A (DIA)
03 Digital Input Port B (DIB)
04 Digital Input Port C (DIC)
05 Digital Input Port D (DID)
06 Digital Input Port E (DIE)
07 to 2F  [Reserved (Do not change)
30 Slot 1 Limit Violation
31 Slot 2 Limit Violation
32 Slot 3 Limit Violation
33 Slot 4 Limit Violation
34 Slot 5 Limit Violation
35 Slot 6 Limit Violation
36 Slot 7 Limit Violation
37 Slot 8 Limit Violation
38 Slot 9 Limit Violation
39 Slot 10 Limit Violation
n.XXOO | Terminal Port Selection for Safety Data Input Signal
00
None
01 Reserved (Do not change)
02 Digital Input Port A (DIA)
03 Digital Input Port B (DIB)
04 Digital Input Port C (DIC)
05 Digital Input Port D (DID)
06 Digital Input Port E (DIE)
07 to 1F  |Reserved (Do not change)
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€ Pc502: Slot 9 - Safety Function Configuration 11l

Size Setting Range Setting Unit Default Setting Agnp;itza:lzle When Enabled | Classification 2?:::
2 0000h to 042Fh - 0000h All After restart - -
Digit Meaning

n.O0XX | Terminal Port Selection for EDM Signal [ Pos |

00

None
01 Digital Output Port A channel 1 (DOAT)
02 Digital Output Port A channel 2 (DOA2)
03 Digital Output Port B channel 1 (DOB1)
04 Digital Output Port B channel 2 (DOB2)
05 Digital Output Port C channel 1 (DOC1)
06 Digital Output Port C channel 2 (DOC2)
07 Digital Output Port D channel 1 (DODI)
08 Digital Output Port D channel 2 (DOD2)
09 Digital Output Port E channel 1 (DOE1)
0A Digital Output Port E channel 2 (DOE2)

0B to OF |Reserved (Do not change.)
10 Digital Output Port A (DOA)
11 Digital Output Port B (DOB)
12 Digital Output Port C (DOC)
13 Digital Output Port D (DOD)
14 Digital Output Port E (DOE)

15t0 2F |Reserved (Do not change)

n.XXOO  |EDM Signal Behavior

00

None
01 In Operation
02 Working Safety Function
03 After Limit Violation
04 HWBB (STO) State
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€ Pc503: Slot 9 - Safety Function Configuration IV

Size Setting Range Setting Unit Default Setting A};:V;I);itzargle When Enabled | Classification Z‘:‘f:':
2 0000h to 002Fh - 0000h All After restart - -
Digit Meaning
n.OOXX | Terminal Port Selection for Safe Output Signal
00
None
01to OF |[Reserved (Do not change)
10 Digital Output Port A (DOA)
11 Digital Output Port B (DOB)
12 Digital Output Port C (DOC)
13 Digital Output Port D (DOD)
14 Digital Output Port E (DOE)
15to 2F |Reserved (Do not change)
n.OXOO  |Reserved (Do not change.)
n.XOOO  |Reserved (Do not change.)
€ Pc510: Slot 9 - Waiting Time (t1)
Size Setting Range Setting Unit Default Setting Aﬁ’;it‘;‘,gle When Enabled | Classification i‘:‘f:er'
2 0 to 10000 10 ms 0 All After restart - -
€ Pc511: Slot 9 - Monitoring Time (12)
Size | Setting Range Setting Unit | Default Setting | APP!Ca0Ie | yypon Enabled |Classification| orer-
otors ence
2 0 to 10000 10 ms 0 All After restart - -
@ Pc512: Slot 9 - Speed Limit (s1)
Size Setting Range Setting Unit Default Setting Aﬁ)licable When Enabled | Classification KB
otors ence
4 0104294967295 | VST Spezgiieference 0 All After restart - -
@ Pc514: Slot 9 - Speed Limit (s2) [Speed] Pos |
Size Setting Range Setting Unit Default Setting A?V,I)Iicable When Enabled | Classification i
otors ence
4 0104294967295 | OS¢ Spesgiiefereme 0 All After restart - -
€ Pc516: Slot 9 - Acceleration Limit (a1)
Size Setting Range Setting Unit Default Setting A;ﬂ)licable When Enabled | Classification i
otors ence
o | e | Ve | s | e | -] -
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€ Pc518: Slot 9 - Distance Limit (p1) [ Pos | Trq |
Size Setting Range Setting Unit Default Setting LA When Enabled | Classification st
Motors ence
-2147483648 to User position refer-
4 2147483647 ence unit 0 Al After restart - -
€ Pc51A: Slot 9 - Distance Limit (p2)
Size Setting Range Setting Unit Default Setting Gl When Enabled | Classification g
Motors ence
-2147483648 to User position refer-
4 2147483647 ence unit 0 Al After restart - -
€ Pc51C: Slot 9 - Distance Limit (p3) Trg
Size Setting Range Setting Unit Default Setting bppetliEztall When Enabled | Classification i
Motors ence
User position refer-
4 0 to 4294967295 . 0 All After restart - -
ence unit
€ Pc540: Slot 10 - Safety Function Configuration |
Size | Setting Range Setting Unit | Default Setting | APPlicable |\ Enabled | Classification| Refer-
Motors ence
2 0000h to 0011h - 0000h All After restart - —
Digit Meaning
n.O00X | SBC Function Selection [ Pos |
0
Do not use SBC function
1 Use SBC function
n.O0OXO | SBC Function Activation Selection
0
Activate with STO state
1 Activate with STO state or with start of SS1-t / Ss1-r function.
n.OXOO | Reserved (Do not change.)
n.XOOO

Reserved (Do not

change.)
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€ Pc541: Slot 10 - Safety Function Configuration Il

Size Setting Range Setting Unit Default Setting Aﬁ;itzargle When Enabled | Classification Z‘:‘f::
2 0000h to 0614h - 0000h All After restart - -
Digit Meaning

n.OOXX | Terminal Port Selection for SBC Output Signal (SBCOS)
00
None
01 to OF |Reserved (Do not change)
10 Digital Output Port A (DOA)
11 Digital Output Port B (DOB)
12 Digital Output Port C (DOC)
13 Digital Output Port D (DOD)
14 Digital Output Port E (DOE)
n.XXOO | Terminal Port Selection for SBC Input Signal (SBCIS)
00
None
01 Reserved (Do not change)
02 Digital Input Port A (DIA)
03 Digital Input Port B (DIB)

04 Digital Input Port C (DIC)

05 Digital Input Port D (DID)

06 Digital Input Port E (DIE)
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@ Pc542: Slot 10 - Safety Function Configuration Ili

Size Setting Range Setting Unit Default Setting A;;np;itza:gle When Enabled | Classification iif:er'
2 0000h to 042Fh - 0000h All After restart - -
Digit Meaning

n.O0XX | Terminal Port Selection for EDM Signal [ Pos |
00
None
01 Digital Output Port A channel 1 (DOAT)
02 Digital Output Port A channel 2 (DOA2)
03 Digital Output Port B channel 1 (DOB1)
04 Digital Output Port B channel 2 (DOB2)
05 Digital Output Port C channel 1 (DOC1)
06 Digital Output Port C channel 2 (DOC2)
07 Digital Output Port D channel 1 (DODI)
08 Digital Output Port D channel 2 (DOD2)
09 Digital Output Port E channel 1 (DOE1)
0A Digital Output Port E channel 2 (DOE2)
0B to OF |Reserved (Do not change.)
10 Digital Output Port A (DOA)
11 Digital Output Port B (DOB)
12 Digital Output Port C (DOC)
13 Digital Output Port D (DOD)
14 Digital Output Port E (DOE)
15t0 2F |Reserved (Do not change)
n.XXOO  |EDM Signal Behavior
00
None
01 In Operation
02 Working Safety Function
03 Reserved (Do not change)
04 Reserved (Do not change)
€ Pc550: Slot 10 - Brake hold delay time (Tw_bkh)

Size Setting Range Setting Unit Default Setting A[;np;it::)arlsale When Enabled | Classification Z‘:‘fsé'
2 0 to 10000 1 ms 0 All After restart - —

€ Pc551: Slot 10 - Brake release delay time (Tw_bkr) [ Pos [ Trq |

Size Setting Range Setting Unit Default Setting A';nplicable When Enabled | Classification el

otors ence
2 0 to 10000 1 ms 0 All After restart - -
€ Pc552: Slot 10 - FB signal discrep. allow. time at brake hold (Td_bkh)

Size Setting Range Setting Unit Default Setting A;;nplicable When Enabled | Classification it

otors ence
2 0to 300 1 ms 30 All After restart - -
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€ Pc553: Slot 10 - FB signal discrep. allow. time at brake release (Td_

bkr)
Size Setting Range Setting Unit Default Setting e When Enabled | Classification izl
Motors ence

2 0 to 300 1 ms 30 All After restart - -

326



10.2 Parameters Version

10.2

Parameters Version

10.2.1

Viewing the Parameters Version

The parameters version is displayed on the [Read Product Information] window.
Refer to the following manual for the operating procedures for the SigmaWin+.

& 8.1.2 Operating Procedure on page 244

10.2.2

Relationship between Parameter Version and Software Version

Parameter Version

Software Version

0100

0001, 0002

0200

0003

10.2.3

Parameter Revision History

Parameter Version

Revision

Reference

0100 - —

» Revision: Settings of parameters related to
the normal encoder

0200 * Addition: Pc173 _

» Revision: Settings of parameters related to
the SLP, SLI, SDI-p, SDI-n, SCA, and
SHP functions
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10.3 Parameter Recording Table

10.3 Parameter Recording Table

Use the following table to record the settings of the parameters.

10.3.1 Safety-Related Servo Parameters

Default
Pc No. Setting Name When Enabled

Pc050 0000h Motor Setting Switch After restart

Pc051 0000h Function Selection After restart

Pc060 26 Encoder Data Configuration Setting 1|  After restart

Pc062 0107h Maximum Motor Speed After restart

Pc066 0 Number of Encoder Pulses After restart

Pc068 0100h First Encoder Information After restart

Pc069 0000h Encoder Data Configuration Setting 5|  After restart

Pc06A 65535 Multiturn Limit After restart

Pc088 0001h Safety Encoder - Safe address After restart

10.3.2 Safety-Related Module Parameters
Default
Pc No. Setting Name When Enabled

PcOCO 0000h Digital Inp ut Port A (DIA) - After restart
Configuration

PCOCT 0 D.1g1tal Input Port A (DIA) - Filtering After restart
Time

PCOC2 15 Digital Input Port -A (DIA) - Discrep- After restart
ancy Allowable Time

Pc0C5 0000h Digital Inppt Port B (DIB) - After restart
Configuration

PCOCE 0 D.1g1ta1 Input Port B (DIB) - Filtering After restart
Time

PcOCT 15 Digital Input Port -B (DIB) - Discrep- After restart
ancy Allowable Time

PcOCA 0000h Digital Inppt Port C (DIC) - After restart
Configuration

PCOCB 0 D'1g1tal Input Port C (DIC) - Filtering After restart
Time

PCOCC 15 Digital Input Port.C (DIC) - Discrep- After restart
ancy Allowable Time

PcOCF 0000h Digital Inppt Port D (DID) - After restart
Configuration

PcODO 0 D'1g1ta1 Input Port D (DID) - Filtering After restart
Time

PcODA 15 Digital Input Port .D (DID) - Discrep- After restart
ancy Allowable Time

PcOD4 0000h Digital Input Port E (DIE) - After restart
Configuration

Continued on next page.
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Continued from previous page.

Default
Pc No. Setting Name When Enabled

PcOD5 0 D.1g1ta1 Input Port E (DIE) - Filtering After restart
Time

PcOD6 15 Digital Input Port .E (DIE) - Discrep- After restart
ancy Allowable Time

PcOEO 1100h Digital Out'put Port A (DOA) - After restart
Configuration

PCOE 5 Digital Output Port A (DOA) - Test After restart
Pulse Length

PcOE2 30 Digital Qutput Port A (DOA) - ON After restart
Delay Time

PCOE3 30 Digital Qutput Port A (DOA) - OFF After restart
Delay Time

PcOE6 1100h Digital Out.put Port B (DOB) - After restart
Configuration

PCOE7 5 Digital Output Port B (DOB) - Test After restart
Pulse Length

PcOE8 30 Digital Qutput Port B (DOB) - ON After restart
Delay Time

PCOE 30 Digital Qutput Port B (DOB) - OFF After restart
Delay Time

PcOEC 1100h Digital Out‘put Port C (DOC) - After restart
Configuration

PGOED 5 Digital Output Port C (DOC) - Test Afier restart
Pulse Length

PcOEE 30 Digital Qutput Port C(DOC) - ON After restart
Delay Time

PCOEF 30 Digital Qutput Port C (DOC) - OFF After restart
Delay Time

PCOF2 1100h Digital Output Port D (DOD) - After restart
Configuration

PCOF3 5 Digital Output Port D (DOD) - Test Afier restart
Pulse Length

PcOF4 30 Digital Qutp ut Port D (DOD) - ON After restart
Delay Time

PCOF5 30 Digital Qutput Port D (DOD) - OFF After restart
Delay Time

PcOF8 1100h Digital Out.put Port E (DOE) - After restart
Configuration

PCOF9 5 Digital Output Port E (DOE) - Test Afier restart
Pulse Length

PCOFA 30 Digital Qutput Port E (DOE) - ON After restart
Delay Time

PCOFB 30 Digital Qutput Port E (DOE) - OFF After restart
Delay Time

Pc150 16384 Encoder Deviation After restart

Pc152 0 Encoder Deviation Window After restart

Pc160 0 Safe Home Position Offset After restart

Pc170 0000h Safety. Function Application After restart
Selection

Pc172 0 Limit Violation Deactivation Delay Afier restart

Time (LVDDT)

Continued on next page.
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10.3 Parameter Recording Table

Continued from previous page.

Default
Pc No. Setting Name When Enabled

Pc173 0 Acceleration Filter Time After restart

Pc180 1 Safety Module: User Position Refer- After restart
ence Unit (Numerator)

Pc182 1 Safety Module: Us‘er Position Refer- After restart
ence Unit (Denominator)

Pc188 1 Safety Module: User Speed Refer- After restart
ence Unit (Numerator)

PC18A 1 Safety Module: Us.er Speed Refer- After restart
ence Unit (Denominator)
Safety Module: User Acceleration

Pc190 1 Ref. Unit (Numerator) After restart
Safety Module: User Acceleration

el ! Ref. Unit (Denominator) After restart

Pc300 0000h Slot 1 - Safety Function Configura- After restart
tion I

Pc301 0000h S.lOt 1 - Safety Function Configura- After restart
tion IT

Pc302 0000h Slot 1 - Safety Function Configura- After restart
tion I11

Pc303 0000h Slot 1 - Safety Function Configura- After restart
tion IV

Pc310 0 Slot 1 - Waiting Time (t1) After restart

Pc311 0 Slot 1 - Monitoring Time (t2) After restart

Pc312 0 Slot 1 - Speed Limit (s1) After restart

Pc314 0 Slot 1 - Speed Limit (s2) After restart

Pc316 0 Slot 1 - Acceleration Limit (al) After restart

Pc318 0 Slot 1 - Distance Limit (p1) After restart

Pc31A 0 Slot 1 - Distance Limit (p2) After restart

Pc31C 0 Slot 1 - Distance Limit (p3) After restart

P340 0000h Slot 2 - Safety Function Configura- After restart
tion I

Pc341 0000h SIOt 2 - Safety Function Configura- After restart
tion II

Pc342 0000h Slot 2 - Safety Function Configura- After restart
tion 111

Pc343 0000h Slot 2 - Safety Function Configura- After restart
tion IV

Pc350 0 Slot 2 - Waiting Time (t1) After restart

Pc351 0 Slot 2 - Monitoring Time (t2) After restart

Pc352 0 Slot 2 - Speed Limit (s1) After restart

Pc354 0 Slot 2 - Speed Limit (s2) After restart

Pc356 0 Slot 2 - Acceleration Limit (al) After restart

Pc358 0 Slot 2 - Distance Limit (p1) After restart

Pc35A 0 Slot 2 - Distance Limit (p2) After restart

Pc35C 0 Slot 2 - Distance Limit (p3) After restart

Pc380 0000h tslg;t? - Safety Function Configura- After restart

Continued on next page.
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10.3 Parameter Recording Table

Continued from previous page.

Pc No. g::::l; Name When Enabled
Pc381 0000h tsil)(;t 131 - Safety Function Configura- After restart
Pc382 0000h ﬁi)(;t I3H- Safety Function Configura- After restart
Pc383 0000h ELC;: I3V_ Safety Function Configura- After restart
Pc390 0 Slot 3 - Waiting Time (t1) After restart
Pc391 0 Slot 3 - Monitoring Time (t2) After restart
Pc392 0 Slot 3 - Speed Limit (s1) After restart
Pc394 0 Slot 3 - Speed Limit (s2) After restart
Pc396 0 Slot 3 - Acceleration Limit (al) After restart
Pc398 0 Slot 3 - Distance Limit (p1) After restart
Pc39A 0 Slot 3 - Distance Limit (p2) After restart
Pc39C 0 Slot 3 - Distance Limit (p3) After restart
Pc3C0 0000h tslg;t? - Safety Function Configura- After restart
Pc3C1 0000h tsii)(i; fl - Safety Function Configura- After restart
Pc3C2 0000h tsil)(;lt fH- Safety Function Configura- After restart
Pc3C3 0000h tsig;t ?V_ Safety Function Configura- After restart
Pc3D0 0 Slot 4 - Waiting Time (t1) After restart
Pc3D1 0 Slot 4 - Monitoring Time (t2) After restart
Pc3D2 0 Slot 4 - Speed Limit (s1) After restart
Pc3D4 0 Slot 4 - Speed Limit (s2) After restart
Pc3D6 0 Slot 4 - Acceleration Limit (al) After restart
Pc3D8 0 Slot 4 - Distance Limit (p1) After restart
Pc3DA 0 Slot 4 - Distance Limit (p2) After restart
Pc3DC 0 Slot 4 - Distance Limit (p3) After restart
Pc400 0000h tsll)‘;tf - Safety Function Configura- |\ g0 ociart
Pc401 0000h tsil)(;t ISI - Safety Function Configura- After restart
Pc402 0000h ::;:: 1"5H_ Safety Function Configura- After restart
Pc403 0000h tsii)(:: ISV_ Safety Function Configura- After restart
Pc410 0 Slot 5 - Waiting Time (t1) After restart
Pc411 0 Slot 5 - Monitoring Time (t2) After restart
Pc412 0 Slot 5 - Speed Limit (s1) After restart
Pc414 0 Slot 5 - Speed Limit (s2) After restart
Pc416 0 Slot 5 - Acceleration Limit (al) After restart
Pc418 0 Slot 5 - Distance Limit (p1) After restart
Pc41A 0 Slot 5 - Distance Limit (p2) After restart

Continued on next page.
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10.3 Parameter Recording Table

Continued from previous page.

Default
Pc No. Setting Name When Enabled

Pc41C 0 Slot 5 - Distance Limit (p3) After restart

Pc440 0000h Slot 6 - Safety Function Configura- Afier restart
tion I

Pc44 0000h Slot 6 - Safety Function Configura- After restart
tion II

P44 0000h Slot 6 - Safety Function Configura- After restart
tion III

Pc443 0000h S.l()t 6 - Safety Function Configura- After restart
tion IV

Pc450 0 Slot 6 - Waiting Time (t1) After restart

Pc451 0 Slot 6 - Monitoring Time (t2) After restart

Pc452 0 Slot 6 - Speed Limit (s1) After restart

Pc454 0 Slot 6 - Speed Limit (s2) After restart

Pc456 0 Slot 6 - Acceleration Limit (al) After restart

Pc458 0 Slot 6 - Distance Limit (p1) After restart

Pc45A 0 Slot 6 - Distance Limit (p2) After restart

Pc45C 0 Slot 6 - Distance Limit (p3) After restart

Pc480 0000h Slot 7 - Safety Function Configura- After restart
tion I

Pc4s1 0000h Slot 7 - Safety Function Configura- After restart
tion II

PcA8D 0000h Slot 7 - Safety Function Configura- After restart
tion III

Pc483 0000h Slot 7 - Safety Function Configura- After restart
tion IV

Pc490 0 Slot 7 - Waiting Time (t1) After restart

Pc491 0 Slot 7 - Monitoring Time (t2) After restart

Pc492 0 Slot 7 - Speed Limit (s1) After restart

Pc494 0 Slot 7 - Speed Limit ( s 2) After restart

Pc496 0 Slot 7 - Acceleration Limit (al) After restart

Pc498 0 Slot 7 - Distance Limit (p1) After restart

Pc49A 0 Slot 7 - Distance Limit (p2) After restart

Pc49C 0 Slot 7 - Distance Limit (p3) After restart

PcACO 0000h Slot 8 - Safety Function Configura- After restart
tion |

PcACH 0000h Slot 8 - Safety Function Configura- After restart
tion II

PCAC2 0000h Slot 8 - Safety Function Configura- After restart
tion III

PcAC3 0000h Slot 8 - Safety Function Configura- Afier restart
tion IV

Pc4D0O 0 Slot 8 - Waiting Time (t1) After restart

Pc4D1 0 Slot 8 - Monitoring Time (t2) After restart

Pc4D2 0 Slot 8 - Speed Limit (s1) After restart

Pc4D4 0 Slot 8 - Speed Limit (s2) After restart

Continued on next page.
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Continued from previous page.

Default
Pc No. Setting Name When Enabled

Pc4D6 0 Slot 8 - Acceleration Limit (al) After restart

Pc4D8 0 Slot 8 - Distance Limit (p1) After restart

Pc4DA 0 Slot 8 - Distance Limit (p2) After restart

Pc4DC 0 Slot 8 - Distance Limit (p3) After restart

PCc500 0000h Slot 9 - Safety Function Configura- After restart
tion |

Pc501 0000h Slot 9 - Safety Function Configura- After restart
tion II

Pc502 0000h Slot 9 - Safety Function Configura- After restart
tion 11

Pc503 0000h Slot 9 - Safety Function Configura- After restart
tion IV

Pc510 0 Slot 9 - Waiting Time (t1) After restart

Pc511 0 Slot 9 - Monitoring Time (t2) After restart

Pc512 0 Slot 9 - Speed Limit (s1) After restart

Pc514 0 Slot 9 - Speed Limit (s2) After restart

Pc516 0 Slot 9 - Acceleration Limit (al) After restart

Pc518 0 Slot 9 - Distance Limit (p1) After restart

Pc51A 0 Slot 9 - Distance Limit (p2) After restart

Pc51C 0 Slot 9 - Distance Limit (p3) After restart

Pc540 0000h Slot 10 - Safety Function Configura- After restart
tion I

Pc541 0000h Slot 10 - Safety Function Configura- After restart
tion IT

Pc542 0000h Slot 10 - Safety Function Configura- After restart
tion III

PC550 0 Slot 10 - Brake hold delay time (Tw_ After restart
bkh)

Pc551 0 Slot 10 - Brake release delay time After restart
(Tw_bkr)
Slot 10 - FB signal discrep. allow.

e 30 time at brake hold (Td_bkh) After restart
Slot 10 - FB signal discrep. allow.

HESEY 30 time at brake release (Td_bkr) After restart
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11.1 Calculation Results: Differences in Encoder Positions

11.1 Calculation Results: Differences in Encoder
Positions

If interference temporarily occurs in encoder communications when the servomotor is operating, due to noise or
other causes, a difference will occur between the encoder position calculated by the ASM-X and the actual
encoder position.

This section shows the results for the maximum value of the difference in positions (i.e., the maximum position)
that were calculated under typical conditions.

Interpreting the Graphs
Pc170 = n.00000

/ Pc170 = n.0O0O10
/— Pc170 = n.O0O01

[ Pc170 = n.OO11

800

\
600 N

400
\

200

V4

Max. position [deg]

0 2 4 6 8 10
Moment of inertia ratio

The reached position after the data update time for when the servomotor accelerates from zero speed at

Maximum position [deg]: -
p [deg] the maximum torque (travel amount).

The reached speed after the data update time for when the servomotor accelerates from zero speed at the

Maximum speed [min-!]: .
maximum torque.

The relationship between motor acceleration when the motor has accelerated at the maximum torque and

Maximum acceleration [x 103 the moment of inertia ratio.

rad/s2]: Note:
The characteristics of maximum acceleration do not change with the setting of Pc170.

The graphs of the maximum position for each used motor are shown next.

336



11.2 SGMXJ Models

11.2

SGMXJ Models

+ SGMXJ-A5AUA21

500 10000
g 400 i 8000 \‘
S g \
S 300 =
5 \ 3 6000 [\ \
o | \ [o% \ N
& 200 N & 4000 N
g 100 \\ ™~ § 2000 N —
——— \\H:
0 0
0 2 4 6 8 10 0 2 4 6 8 10

Moment of inertia ratio Moment of inertia ratio

+ SGMXJ-01AUA21
500 10000

g 400 i 8000 -\
= £
§ 300 g 6000 \
‘B 0]
S 200 [N N S 4000
= T @ N
g ALY ~ ~
= 100 NG 2 2000 ]
0 ——— 0
0 2 4 6 8 10 0 2 4 6 8 10

Moment of inertia ratio Moment of inertia ratio

+ SGMXJ-C2AUA21

500 10000
g 400 \ = 8000 \\
T 200 N\ E A\
5 \ < 6000
?“_-; \ \ 8 ™
g 200 |- \ D Sy 2 4000 \ N~
E 100 N\ & 2000 ~
= \ E— =

0 —— 0
0 2 4 6 8 10 0 2 4 6 8 10
Moment of inertia ratio Moment of inertia ratio
« SGMXJ-02AUA21

500 10000
=) 400 \ — 8000
g \ c
5 300 f—\ £ 6000 | \
: \ 2 o0 AN
g 200 \ AN S 4000 \\ \
B 400 A N 8 2000

0 ——— 0

0 2 4 6 8 10 0 2 4 6 8 10

Moment of inertia ratio Moment of inertia ratio

+ SGMXJ-04AUA21

500 10000
o 400 ™\ — 8000
[} 'c
g S \
- 300 E 6000 |
% \, f AN
K7 [}
X \ X
g 100 — I 2000 \'\;_
0 5== 0
0 2 4 6 8 10 0 2 4 6 8 10

Moment of inertia ratio Moment of inertia ratio

Max. acceleration [x 10° rad/s?]
Max. acceleration [x 10° rad/s?] Max. acceleration [x 10° rad/s?] Max. acceleration [x 10° rad/s?]

Max. acceleration [x 10° rad/s?]

200

150

100

(o))
o

200

150

100

50

200

150

100

a
o

NS

0 2 4 6 8 10
Moment of inertia ratio
N
0 2 4 6 8 10

Moment of inertia ratio

\L

N

200

150

100

)]
o

200

150

100

50

2 4 6 8 10

Moment of inertia ratio

N\

N

0 2 4 6 8 10
Moment of inertia ratio
0 2 4 6 8 10

Moment of inertia ratio

337

Appendices



11.2 SGMXJ Models

338

+ SGMXJ-06AUA21

Max. position [deg]

500

400

300

200

100

0

+ SGMXJ-08AUA21

Max. position [deg]

500

400

300

200

100

0

Moment of inertia ratio

\\
N\
N
i\\ \
0 2 4 6 8 10
Moment of inertia ratio
\
N —
0 2 4 6 8 10

Max. speed [min™]

Max. speed [min”]

10000

8000

6000
4000 'Q\ N\

2000 [N

0 2 4 6 8

Moment of inertia ratio

10

10000

8000

6000 \\
4000

\
NG
2000 [\ ~
0

Moment of inertia ratio

Max. acceleration [x 10° rad/s?]

Max. acceleration [x 10° rad/s?]

200

150

100

50

200

150

100

50

0 2 4 6 8 10
Moment of inertia ratio
—
e —
0 2 4 6 8 10

Moment of inertia ratio



11.3 SGMXA Models

11.3

SGMXA Models

+ SGMXA-A5AUA21

500

>
ﬁ 400 \
§ 300 \\
§ \
a 200 [—= =
x

. —

0 2 4 6 8 10
Moment of inertia ratio

+ SGMXA-01AUA21

500
—_ N\
S 400 \
kel N
§ 300 N S
:'%
g 200
< 100 N |

0 |

0 2 4 6 8 10
Moment of inertia ratio

+ SGMXA-C2AUA21
500

400 "\

300

200 .
100 S
|
0 |
0 2 4 6 8 10
Moment of inertia ratio

+ SGMXA-02AUA21

Max. position [deg]

500
T 400
e}
S 300
2 200 = ~
> B N
3 N \ —
= 100 A
0 ]

0 2 4 6 8 10
Moment of inertia ratio

+ SGMXA-04AUA21

500
‘T 400 N\
el \
c
S 300 -~ N
Q .
2 200 ot ~
x
2 100 \\ \\

0 =

0 2 4 6 8 10
Moment of inertia ratio

Max. speed [min™'] Max. speed [min™] Max. speed [min™] Max. speed [min™]

Max. speed [min™]

10000

8000

6000

4000

2000

10000

8000

6000

4000

2000

10000

8000

6000

4000

2000

10000

8000

6000

4000

2000

10000

8000

6000

4000

2000

N
NS

0

2 4 6 8 10
Moment of inertia ratio

‘\{

AN
NN
\ Sy

0

2 4 6 8 10

Moment of inertia ratio

N

NG
N

\\g

0

2 4 6 8 10
Moment of inertia ratio

(v

~

™ —

0

2 4 6 8 10
Moment of inertia ratio

—

N\
N\

N
~

/

7l

Max. acceleration [x 10° rad/s?]

0

2 4 6 8 10
Moment of inertia ratio

Max. acceleration [x 10° rad/s?] Max. acceleration [x 10° rad/s?] Max. acceleration [x 10° rad/s?]

Max. acceleration [x 10° rad/s?]

400

300

200 ‘

100 \\

0 2 4 6 8 10
Moment of inertia ratio

400

300

200

100

0 2 4 6 8 10

Moment of inertia ratio

400
300
200 \
N,
100 NG
0

0 2 4 6 8 10
Moment of inertia ratio

400

300

200

100 \
o

0 2 4 6 8 10
Moment of inertia ratio

400

300

200

100

N

0 2 4 6 8 10
Moment of inertia ratio

339

Appendices



11.3 SGMXA Models

340

+ SGMXA-06AUA21

500
'S 400
S
c
S 300 N
% N
o \
g 200 — +— - ~—
S 100 NG

0 ==

0 2 4 6 8 10
Moment of inertia ratio

SGMXA-08AUA21

500
g 400 _\\
S 300 \
4 200
% N
= 100 Y \\
0

0 2 4 6 8 10
Moment of inertia ratio

SGMXA-10AUA21

500

—\
400

\
300 \

200 \‘

N N
100 E ~
0
0 2 4 6 8 10
Moment of inertia ratio

SGMXA-15AUA21
500

Max. position [deg]

400

300 \
200 [\ \\
N

100 |—

o>&=

0 2 4 6 8 10
Moment of inertia ratio

SGMXA-20AUA21
500

Max. position [deg]

400

300 \
200 \ \\
N

100 |-

O$h

0 2 4 6 8 10
Moment of inertia ratio

Max. position [deg]

Max. speed [min™] Max. speed [min™] Max. speed [min™] Max. speed [min™']

Max. speed [min™]

10000
8000 \\
6000 TN
4000 \\
2000 \‘\5
0

0 2 4 6 8 10
Moment of inertia ratio

10000

8000

6000

4000

N

2000

——

0

0 2 4 6 8 10
Moment of inertia ratio

10000

8000

6000 \\\

N\

2000 :'EE
0

4000

0 2 4 6 8 10
Moment of inertia ratio

8000

6000

4000

2000

0 2 4 6 8 10
Moment of inertia ratio

8000

6000

4000 \\\
\

2000 NSNS
0 \Hﬁ—

0 2 4 6 8 10
Moment of inertia ratio

Max. acceleration [x 10° rad/s?] Max. acceleration [x 10° rad/s?] Max. acceleration [x 10° rad/s’] Max. acceleration [x 10° rad/s?]

Max. acceleration [x 10° rad/s?]

400

300

200

100

400

300

200

100

400

300

200

100

0

80

60

40

20

80

60

40

20

\

N

N ——

0 2 4 6 8 10
Moment of inertia ratio

—

0 2 4 6 8 10
Moment of inertia ratio

N\

0 2 4 6 8 10
Moment of inertia ratio

\

\\‘

0 2 4 6 8 10
Moment of inertia ratio

N

T

0 2 4 6 8 10
Moment of inertia ratio



11.3 SGMXA Models

+ SGMXA-25AUA21

500

400

300

\ \
100 |— \

0\‘~=—

0 2 4 6 8 10
Moment of inertia ratio

SGMXA-30AUA21
500

200

Max. position [deg]

400

300 \
200 \
AN\

\ !
0 ——
0 2 4 6 8 10
Moment of inertia ratio

SGMXA-40AUA21
400 k
300 \

N
\ T~
\k
0 — —
0 2 4 6 8 10
Moment of inertia ratio

SGMXA-50AUA21
400 k
300 \
\\_

\ T~
0 \=~
0 2 4 6 8 10
Moment of inertia ratio

SGMXA-70AUA21
500

Max. position [deg]

-
o
o

200

Max. position [deg]

100

200

100

Max. position [deg]

400

300 \
200 \
\ N

0 \=~
0 2 4 6 8 10
Moment of inertia ratio

Max. position [deg]

Max. speed [min™]

f

Max. speed [min™]

2000

Max. speed [min™']

N

0 2 4 6 8 10
Moment of inertia ratio

N
—

N
Q\_

0 2 4 6 8 10
Moment of inertia ratio

i7anl

\W

\Q\

e

0 2 4 6 8 10

Moment of inertia ratio

8000

6000

4000

2000

Max. speed [min™']

\

S

0 2 4 6 8 10

8000

Moment of inertia ratio

]

n

6000

N
o
o
o

N
o
o
o

Max. speed [m

\
N\

—

0

2 4 6 8 10
Moment of inertia ratio

Max. acceleration [x 10° rad/s?] Max. acceleration [x 10° rad/s?] Max. acceleration [x 10° rad/s?] Max. acceleration [x 10° rad/s?]

Max. acceleration [x 10° rad/s?]

80 k
60

40 \
20 \\\
0

0 2 4 6 8 10
Moment of inertia ratio

80
60
40 \
20
N
N ——

0 2 4 6 8 10
Moment of inertia ratio

80

60

40

20
N
N ——
0 2 4 6 8 10
Moment of inertia ratio

80
60
40 \
20
N
\;

0 2 4 6 8 10
Moment of inertia ratio

80
60
40 \
20
N
0

0 2 4 6 8 10
Moment of inertia ratio

3¢

Appendices



11.4 SGMXP Models

11.4 SGMXP Models

+ SGMXP-01AUA21

500

400
\

300

N\,

200

\
N
N

Max. position [deg]

N

100

~——]

Y

0

0 2 4 6 8
Moment of inertia ratio

+ SGMXP-02AUA21
500

400
300 \
\

200

Max. position [deg]

N
100 N

77& L
0¥
0 2 4 6 8

Moment of inertia ratio

+ SGMXP-04AUA21

500

g 400 _\\

S 300 \

.“§

8 200 [

(NS~
0

0 2 4 6 8
Moment of inertia ratio

+ SGMXP-08AUA21

300

400

200

N

Max. position [deg]

100

N

o\=-¥

0 2 4 6 8
Moment of inertia ratio

+ SGMXP-15AUA21
400

10

10

10

300

200

\

100

Max. position [deg]

NS

0\‘=¥

0 2 4 6 8

Moment of inertia ratio

342

10

Max. speed [min™] Max. speed [min™] Max. speed [min™] Max. speed [min™]

Max. speed [min™]

10000

(o]
o
o
o

6000
4000

2000

10000
8000
6000
4000

2000

10000
8000
6000
4000

2000

8000

6000

4000

2000

0

0 2 4 6 8

8000

6000

4000

2000

0

\\\

NS

\

0 2 4 6 8 10
Moment of inertia ratio

11/

‘\V‘F_v—

0 2 4 6 8 10
Moment of inertia ratio
N
—
0 2 4 6 8 10

Moment of inertia ratio

\
\
ﬁ%

10

Moment of inertia ratio

%%
0 2 4 6 8 10

Moment of inertia ratio

Max. acceleration [x 10° rad/s?] Max. acceleration [x 10° rad/s?] Max. acceleration [x 10° rad/s?] Max. acceleration [x 10° rad/s?]

Max. acceleration [x 10° rad/s?]

200

150

100

50

200

150

100

50

200

150

100

[¢)]
o

200

150

100

a
o

N
o
o

-
a
o

100

a
o

\\
T~

0 2 4 6 8 10
Moment of inertia ratio

0 2 4 6 8 10
Moment of inertia ratio
N

0 2 4 6 8 10
Moment of inertia ratio

0 2 4 6 8 10
Moment of inertia ratio

0 2 4 6 8 10

Moment of inertia ratio



11.5 SGMXG Models

11.5

SGMXG Models

SGMXG-03AUA21

250
§ 200
S,
.5 150
i oI\
g 100 \
g 50 N
N e
0 \=¥
0 2 4 6 8 10
Moment of inertia ratio
SGMXG-05AUA21
300
< 250
[}
= 200
c
E \
= 150
2 \
§ 100 N\
2 50 PN —
0 \=¥
0 2 4 6 8 10
Moment of inertia ratio
SGMXG-09AUA21
500
D 400
[0}
S,
‘5 300
.‘§'
a 200
<
o N
= 100 \
0 e ——
0 2 4 6 8 10
Moment of inertia ratio
SGMXG-13AUA21
500
§ 400
S,
.5 300
.‘%
g 200
P
g N
= 100 \
0 e T ——
0 2 4 6 8 10

Moment of inertia ratio

SGMXG-20AUA21

500
= 400
[9)
h=)
IS 300
.‘g
a 200
3
= 100 E
0

0 2 4 6 8
Moment of inertia ratio

10

Max. speed [min™] Max. speed [min™] Max. speed [min™] Max. speed [min™]

Max. speed [min™]

5000

4000
3000
2000 \\\
1000 \ NG

0

0 2 4 6 8 10
Moment of inertia ratio

5000
4000
3000 \
2000 AN
1000 N
\
0

0 2 4 6 8 10
Moment of inertia ratio

3000
2500

2000 ‘\
1500 \
1000 f

500 ~—

0 2 4 6 8 10
Moment of inertia ratio

3000
2500

2000
1500 \\
1000 \\

AN
500 ‘\\
0

0 2 4 6 8 10
Moment of inertia ratio

5000

4000

3000

2000

1000

N

0 2 4 6 8 10
Moment of inertia ratio

Max. acceleration [x 10° rad/s?] Max. acceleration [x 10° rad/s?] Max. acceleration [x 10° rad/s?] Max. acceleration [x 10° rad/s?]

Max. acceleration [x 10° rad/s?]

30
25
20 \
15

10 \

N

0 2 4 6 8 10
Moment of inertia ratio

30
25

20 \
15 \
10

0 2 4 6 8 10
Moment of inertia ratio

30
25
20
15

10|\

0 2 4 6 8 10
Moment of inertia ratio

30
25
20
15
10

——

0 2 4 6 8 10
Moment of inertia ratio

30
25
20
15

10 ]\

—

0 2 4 6 8 10
Moment of inertia ratio

343

Appendices



11.5 SGMXG Models

+ SGMXG-30AUA21

500
S 400
=
5 300
.“g’
S 200
.
2 100 \\
0 e e ——

0 2 4 6 8 10
Moment of inertia ratio

+ SGMXG-44AUA21

500

B 400

S,

5 300

.“ﬁ

8 200

5 N

= 100

:*‘

0

0 2 4 6 8 10
Moment of inertia ratio

+ SGMXG-55AUA21

500
'S 400
e}
5 300
:‘ﬁ
8 200
%
S N\
= 100 \ N
0 &‘

0 2 4 6 8 10
Moment of inertia ratio

+ SGMXG-75AUA21

500
'S 400
3
& 300
.“g‘
8 200
%
©
= 100
0 &

0 2 4 6 8 10
Moment of inertia ratio

+ SGMXG-1AAUA21
200

150

100

0 &
0 2 4 6 8 10
Moment of inertia ratio

Max. position [deg]

344

Max. speed [min™] Max. speed [min™] Max. speed [min™] Max. speed [min™]

Max. speed [min™]

3000
2500
2000
1500
1000

500

3000
2500
2000
1500

1000 |

500

3000
2500
2000
1500
1000

500

5000

4000

3000

2000

1000

1400
1200
1000
800
600
400
200
0

Moment of inertia ratio

L\
K _—
0 2 4 6 8 10
Moment of inertia ratio
N
0 2 4 6 8 10
Moment of inertia ratio
Q\
[ Q
D
\
0 2 4 6 8 10
Moment of inertia ratio
0 2 4 6 8 10
Moment of inertia ratio
\\ S
‘\
0 2 4 6 8 10

Max. acceleration [x 10° rad/s?] Max. acceleration [x 10° rad/s?] Max. acceleration [x 10° rad/s?] Max. acceleration [x 10° rad/s?]

Max. acceleration [x 10° rad/s?]

30
25
20
15

10\

—

0 2 4 6 8 10
Moment of inertia ratio

30
25
20
15

10\

——

0 2 4 6 8 10
Moment of inertia ratio

30
25
20
15
10

—

0 2 4 6 8 10
Moment of inertia ratio

30
25
20
15
10

s \

A

—
0 2 4 6 8 10
Moment of inertia ratio

10

4\\

2 ~

0 2 4 6 8 10
Moment of inertia ratio



11.5 SGMXG Models

+ SGMXG-1EAUA21
200

150

100

Max. position [deg]

50

0 2 4 6 8
Moment of inertia ratio

N\
0&

10

Max. speed [min™]

1400
1200
1000
800
600
400
200
0

k
\

¥;\
—
| 1

\
\
N

0

2 4 6 8 10
Moment of inertia ratio

-
o

2\\

Ty

Max. acceleration [x 10° rad/s?]
~
-

0 2 4 6 8 10
Moment of inertia ratio

345

Appendices



IndeXx

Z-LINKT oo 22
S-LINKIL o 22
2-X safety drive SYSteIm .....o.veeiuiiiiiiee e 22
A
alarm reset posSibility......o.ovviiieiiniiiie e 255
ASM-X o 22
PATE NAMES .. .eneittietete ettt ettt e eeeans 52
SPECIICAtIONS ... vttt e 60
C
COE . 22
D
) P 22
DI A 22
DIATL e 22
DIAZ 22
diagnostic input signal ............coooiiiiiiiiiii 22
diagnostic output signal .............cooeiiiiiiiiiii 22
DIB .t 22
DIBI oo 22
DIB2 .o 22
DIC e 22
DICT o 22
DIC2 o 22
DD ..ttt 22
DIDI oo 22
DID2 ..o e 22
DIE .ot 22
DIEL. . 22
DIE2. . e 22
digital OPerator. ... ...ovueriiit it 22
DO 22
DOA. . 22
DOATL o 22
DOAZ e 22
DOB ... 22
DOBI .o 22
DOB2 ..o 22
DOC . . 22
DOCT .o 22
DOC2 .o 22
DOD .. 22
DODI .o 22
DOD2 .. 22
DOE ..o 22
DOET .o 22
DOE2 ..o 22
E
EDM Lo 22
encoder with functional safety................cooooeiii. 22
F
failure detection time ..............cocoeviiiiiiiiiiiiiiiiiiiiiiinan, 22
H
HWBB ..o 22
|
internal block diagram...............oooiiiiiiii 63
L
listof alarms ........ooeveiniiiiiii 255

346

list Of WaInings ........ocoevuiniiiiiiiii e 268

M
main circuit cable. ... ... 22
N
normal @nCOder ... .....o.iuiuiuiiiiiii i 22
P
parameter
parameters for numeric Settings ............c.ceoeieiuiniiennn. 26
parameters for selecting functions.......................c..... 26
parameter recording table ...l 328
PATAMELEIS VETSION ...u'uentttenteeeeneneeteneeeneneneenenaneananans 327
S
Safe Brake Control............coeuviiniiniiniiiiniiiiiieeeen, 22
primary encoder POSItION .........ouvueiuiuieiianiniiieneennns 22
Safe CAM ...t 22
Safe Direction, negative direction forbidden ................. 22
Safe Direction, positive direction forbidden .................. 22
Safe Home PosSition .............covviiiiiiniiiiiniinnn. 22
Safely-Limited Incremental ..................c.ooiiiiinn. 22
Safely-Limited Position.............c.cooeviiiiiiiiiiiii.e, 22
SCA . 22
SDI-N e 22
SDIP e 22
secondary encoder POSItON. .........vuvveerenieininineanenannns 22
SHP ..o 22
St 22
SLP o 22
Safe Operating StoP.......oveuiiiiiiriiiiiie e 22
safe output signal ..........c.oooiiiiiiiiii 22
Safe Speed Monitor .........oovveiiiiiniiiiee i 22
Safe Speed Range ..........coooveiiiiiiiiii 22
Safe Stop 1 ramp monitored ............coovvviviiiiiiiiiiiian.s 22
Safe Stop 1 Ramp Monitored...........ccoouieieiiiiiiininian... 22
Safe Stop 1 time controlled ...l 22
Safe Stop 1 Time Controlled..............coooiiiiiiiiinn. 22
Safe Stop 2 ramp monitored ...........coceoiiiiiiiiiii 22
Safe Stop 2 Ramp Monitored...........cooovveviiiniiniiinennannnn.. 22
Safe Stop 2 time controlled .............ccoooiiiiiiii 22
Safe Stop 2 Time Controlled..............covviiiiiiiiiiiinn.. 22
Safe Torque Off......ooiiiiii 22
Safe Torque OFF ... 22
Safely-Limited Acceleration.............coovveviiiniiniiinennennnnn. 22
Safely-Limited Speed..........ccoouiiiiiiiiiiiiiiii 22
safety encoder communications ..............eveuevivueninennenannn. 22
safety fieldbus. ... 22
safety function sIot ............ooiiiiiiiiii 22
safety module ... 22
safety option module............ooooiiiiii 22
safety-related module parameter ..................oooeviiiiiinnt 22
safety-related servo parameter.............coeeiiiiiiiiiiiiinn. 22
SBC et 22
SBCIS ... 22
SBCOS . .o 22
SEIVO AITVE. ...ttt 22
servo OFF ... o 22
SEIVO ON ..t 22
SEIVOIMOTOT ...ttt e 22
servomotor with functional safety.......................coilL 22
SERVOPACK ..ottt 22
SigmaWint.. ..o 22
SLA 22
S S 22
SO e 22
SRIS ..o 22



S Lot e 22
S 2T 22
S 2ot 22
SSM 22
SSMOS Lo 22
SSR . 22
STO e 22
storage humidity .........c.coooiiiiiiiiiiiii 60
StOrage teMPETALUIE .....uueteee et e eee e eeeaeaes 60
surrounding air humidity ............coooiiiiiiiiiiii 60
surrounding air teMPETatUre. .........oveueneererenereneneeeanennnnns 60
T

troubleshooting alarms..............cooeiiiiiiiiiiiiiiiinns 257
troubleshooting Warnings...............oeevevevenenenininininien.n. 269

347



Revision History

The date of publication, revision code, revision number, and web revision number are given at the bottom right of the back cover. Refer to the following example.
Revision number
Revision code - ‘ I Web revision number
MANUAL NO. SIEP C710812 26A <0>-0
Published in Japan December 2024

Date of publication

Pu?)zl‘it:a‘:iin CR:c:ILe Rev. No. Wez:ev. Section Revised Contents
August 2026 C <2> 0 All chapters | Addition: Information on normal encoders.
Partly revised.
5.2.3,6.3.1 Addition: Acceleration filter
7.17t07.22 Addition: SLP, SLI, SDI-p, SDI-n, SCA, and SHP functions.
Back cover Revision: Address
March 2025 B <1> 0 i4.1 Addition: failure detection time
2.1.3 Addition: Failure detection time for digital input signal, failure detection time for digital output signal
diagnostic, failure detection time for SBC, and failure detection time for encoder diagnostic
December 2024 A <0> 0 - First edition

348



349



Y>-X-Series AC Servo Drive

Advanced Safety Module
Digital I/0

Product Manual

IRUMA BUSINESS CENTER (SOLUTION CENTER)
480, Kamifujisawa, Iruma, Saitama, 358-8555, Japan

Phone: +81-4-2962-5151 Fax: +81-4-2962-6138
www.yaskawa.co.jp

YASKAWA AMERICA, INC.

2121, Norman Drive South, Waukegan, IL 60085, U.S.A.

Phone: +1-800-YASKAWA (927-5292) or +1-847-887-7000 Fax: +1-847-887-7310
www.yaskawa.com

YASKAWA ELETRICO DO BRASIL LTDA.

777, Avenida Piraporinha, Diadema, Séo Paulo, 09950-000, Brasil
Phone: +55-11-3585-1100 Fax: +55-11-3585-1187
www.yaskawa.com.br

YASKAWA EUROPE GmbH

Philipp-Reis-Str. 6, 65795 Hattersheim am Main, Germany
Phone: +49-6196-569-300

www.yaskawa.eu.com E-mail: support@yaskawa.eu

YASKAWA ELECTRIC KOREA CORPORATION
6F, 112, LS-ro, Dongan-gu, Anyang-si, Gyeonggi-do, Korea
Phone: +82-31-8015-4224 Fax: +82-31-8015-5034
www.yaskawa.co.kr

YASKAWA ASIA PACIFIC PTE. LTD.
30A, Kallang Place, #06-01, 339213, Singapore
Phone: +65-6282-3003 Fax: +65-6289-3003
www.yaskawa.com.sg

YASKAWA ELECTRIC (THAILAND) CO., LTD.

59, 1F-5F, Flourish Building, Soi Ratchadapisek 18, Ratchadapisek Road, Huaykwang, Bangkok, 10310, Thailand
Phone: +66-2-017-0099 Fax: +66-2-017-0799

www.yaskawa.co.th

YASKAWA ELECTRIC (CHINA) CO., LTD.

22F, Link Square 1, No.222, Hubin Road, HuangPu District, Shanghai, 200021, China
Phone: +86-21-5385-2200 E-mail: customer@yaskawa.com.cn
www.yaskawa.com.cn

YASKAWA ELECTRIC (CHINA) CO., LTD. BEIJING OFFICE

Room 1011, Tower W3 Oriental Plaza, No.1, East Chang An Avenue,

Dong Cheng District, Beijing, 100738, China

Phone: +86-10-8518-4086 E-mail: customer@yaskawa.com.cn

YASKAWA ELECTRIC TAIWAN CORPORATION

12F, No. 207, Section 3, Beishin Road, Shindian District, New Taipei City 23143, Taiwan
Phone: +886-2-8913-1333 Fax: +886-2-8913-1513 or +886-2-8913-1519
www.yaskawa.com.tw

In the event that the end user of this product is to be the military and said product is to be employed
YAS I(AWA in any weapons systems or the manufacture thereof, the export will fall under the relevant regulations
as stipulated in the Foreign Exchange and Foreign Trade Act. Therefore, be sure to follow all
procedures and submit all relevant documentation according to any and all rules, regulations and
laws that may apply.
YASKAWA ELECTRIC CORPORATION Specifications are subject to change without notice for ongoing product modifications and
improvements.

© 2024 YASKAWA Electric Corporation

MANUAL NO. SIEP C710812 26C <2>-0
Published in Japan August 2026

26-4-22

Original instructions



	Table of Contents 
	i Preface and General Precautions 
	i.1 About This Manual 
	i.2 Outline of This Manual 
	i.3 Related Documents 
	i.3.1 Related Documents 

	i.4 Using This Manual 
	i.4.1 Technical Terms Used in This Manual 
	i.4.2 Notation Used in this Manual 

	i.5 Engineering Tools Used in This Manual 
	i.6 Trademarks 
	i.7 Visual Aids 
	i.8 Safety Precautions 
	i.8.1 Safety Information 
	i.8.2 Safety Precautions That Must Always Be Observed 

	i.9 Warranty 
	i.9.1 Details of Warranty 
	i.9.2 Limitations of Liability 
	i.9.3 Suitability for Use 
	i.9.4 Specifications Change 

	i.10 Compliance with UL Standards, EU Directives, and Other Safety Standards 
	i.10.1 North American Safety Standards (UL) 
	i.10.2 EU Directives 
	i.10.3 Safety Standards 


	1 Basic Information on the ASM-X 
	1.1 Introduction to the ASM-X 
	1.2 Checking the Product at Delivery 
	1.2.1 ASM-X 
	1.2.2 Option Case Kit 
	1.2.3 I/O Connector 

	1.3 Interpreting the Nameplate 
	1.4 Part Names 
	1.5 Interpreting Model Numbers 
	1.6 Applicable Device Combinations 
	1.6.1 SERVOPACK Combinations 
	1.6.2 Servomotor Combinations 

	1.7 Functions 

	2 Basic Specifications of the ASM-X 
	2.1 Specifications 
	2.1.1 Environmental Conditions 
	2.1.2 Indicators 
	2.1.3 Safety Performance 

	2.2 Internal Block Diagram 
	2.3 External Dimensions 
	2.3.1 Detached Board 
	2.3.2 When Mounted to a SERVOPACK 


	3 Installation 
	3.1 Installation Precautions 
	3.2 SERVOPACK Mounting Types and Orientation 
	3.3 Mounting Hole Dimensions 
	3.4 Mounting Interval 
	3.4.1 Installing One SERVOPACK in a Control Panel 
	3.4.2 Installing More Than One SERVOPACK in a Control Panel 

	3.5 Monitoring the Installation Environment 
	3.6 EMC Installation Conditions 
	3.6.1 Three-Phase, 200 VAC 
	3.6.2 Single-Phase, 200 VAC 
	3.6.3 270 VDC 
	3.6.4 Three-Phase, 400 VAC 


	4 Wiring and Connections 
	4.1 Wiring Precautions 
	4.1.1 General Precautions 

	4.2 System Configuration Example 
	4.2.1 System Configuration 
	4.2.2 Encoder Connection Configurations 

	4.3 I/O Signal Connections 
	4.3.1 I/O Signal Connector (CN21) Names, Functions, and Pin Layout 
	4.3.2 I/O Circuits 
	4.3.3 Connection Example of an Input Circuit 
	4.3.4 Connection Examples of Output Circuits 


	5 Precautions and Restrictions before Operation 
	5.1 Precautions When Using the ASM-X 
	5.2 Risk Assessment 
	5.2.1 Checking Maximum Position 
	5.2.2 Calculation Example 
	5.2.3 Precautions When Using the Acceleration Filter 

	5.3 Restrictions 
	5.3.1 Restrictions on Using a Test without a Motor 
	5.3.2 Restrictions on Using an External Encoder 
	5.3.3 Other Restrictions 

	5.4 /S-RDY (Servo Ready Output) Signal 
	5.4.1 /S-RDY (Servo Ready Output) Signal Output Conditions 
	5.4.2 Power ON Sequence 


	6 Basic Settings before Operation 
	6.1 Setup Flow 
	6.1.1 Using an ASM-X for the First Time (Factory Default State) 
	6.1.2 Discontinuing Use of the ASM-X and Using Only the SERVOPACK 
	6.1.3 Removing an ASM-X Being Used and Using It with Another SERVOPACK 
	6.1.4 Reference Information: Identifying an Individual SERVOPACK 

	6.2 Parameter Settings 
	6.2.1 Parameter Types 
	6.2.2 Operating Procedure 

	6.3 Safety-Related Module Parameters 
	6.3.1 Safety Functions (Common) 
	6.3.2 Encoder-Related Information 
	6.3.3 User Units 

	6.4 Safety-Related Servo Parameters 
	6.4.1 Motor Setting Switch (Pc050) 
	6.4.2 Function Selection (Pc051) 
	6.4.3 Encoder Configuration Setting 1 (Pc060) 
	6.4.4 Maximum Motor Speed (Pc062) 
	6.4.5 Number of Encoder Pulses (Pc066) 
	6.4.6 First Encoder Information (Pc068) 
	6.4.7 Multi-Turn Limit (Pc061) 
	6.4.8 Safety Encoder - Safe Address (Pc088) 
	6.4.9 Combinations of Encoder-Related Parameters 

	6.5 Engineering Tool 
	6.5.1 Overview of Functions 
	6.5.2 Reference Manual 
	6.5.3 Editing the Parameters in the ASM-X and the Encoder with Functional Safety 
	6.5.4 Initializing the ASM-X and the Encoder With Functional Safety 
	6.5.5 Checking Mismatched Safety-Related Servo Parameters 
	6.5.6 User Management 

	6.6 Validation of the Safety Functions 
	6.6.1 Preparations 
	6.6.2 Checking STO Operation 
	6.6.3 Checking the Operation of the Safety Functions 


	7 Safety Functions 
	7.1 Outline 
	7.1.1 Overview of Functions 
	7.1.2 List of Safety Functions 

	7.2 Safety Function Slots 
	7.2.1 Settings for Safety Function Slots 1 to 9 
	7.2.2 Settings for Safety Function Slot 10 (For SBC Function) 
	7.2.3 Parameters for Safety Function Slot Settings 

	7.3 Input Signals 
	7.3.1 Input Signal Types 
	7.3.2 Safety Request Input Signal (SRIS) 
	7.3.3 Safety Data Input Signal (SDIS) 
	7.3.4 SBC Feedback Signal (SBCIS) 
	7.3.5 Settings for Digital Input Signals 
	7.3.6 Examples of Using Input Signals 

	7.4 Output Signals 
	7.4.1 Output Signal Types 
	7.4.2 Safety Function Status Output Signal (EDM) 
	7.4.3 SSM Output Signal (SSMOS) 
	7.4.4 SBC Output Signal (SBCOS) 
	7.4.5 Settings for Digital Output Signals 
	7.4.6 Initial Stuck Diagnosis for Digital Output 
	7.4.7 Periodic Initial Stuck Diagnosis for Digital Output 
	7.4.8 Examples of Using Output Signals 

	7.5 Warnings during Limit Violation 
	7.6 STO (Safe Torque OFF) 
	7.6.1 Function Description 
	7.6.2 Operation during Limit Violation 
	7.6.3 Operation Examples 
	7.6.4 Activation Method 
	7.6.5 Returning to Normal Operation 

	7.7 SS1-r (Safe Stop 1, Ramp Monitored) 
	7.7.1 Function Description 
	7.7.2 Operation during Limit Violation 
	7.7.3 Operation Examples 
	7.7.4 Activation Method 
	7.7.5 Returning to Normal Operation 

	7.8 SS1-t (Safe Stop 1, Time Controlled) 
	7.8.1 Function Description 
	7.8.2 Operation during Limit Violation 
	7.8.3 Activation Method 
	7.8.4 Returning to Normal Operation 

	7.9 SS2-r (Safe Stop 2, Ramp Monitored) 
	7.9.1 Function Description 
	7.9.2 Operation during Limit Violation 
	7.9.3 Operation Examples 
	7.9.4 Activation Method 
	7.9.5 Returning to Normal Operation 

	7.10 SS2-t (Safe Stop 2, Time Controlled) 
	7.10.1 Function Description 
	7.10.2 Operation during Limit Violation 
	7.10.3 Operation Examples 
	7.10.4 Activation Method 
	7.10.5 Returning to Normal Operation 

	7.11 SOS (Safe Operating Stop) 
	7.11.1 Function Description 
	7.11.2 Operation during Limit Violation 
	7.11.3 Operation Examples 
	7.11.4 Activation Method 
	7.11.5 Returning to Normal Operation 

	7.12 SLS (Safely-Limited Speed) 
	7.12.1 Function Description 
	7.12.2 Operation during Limit Violation 
	7.12.3 Activation Method 
	7.12.4 Returning to Normal Operation 

	7.13 SLA (Safely-Limited Acceleration) 
	7.13.1 Function Description 
	7.13.2 Operation during Limit Violation 
	7.13.3 Activation Method 
	7.13.4 Returning to Normal Operation 

	7.14 SSR (Safe Speed Range) 
	7.14.1 Function Description 
	7.14.2 Operation during Limit Violation 
	7.14.3 Activation Method 
	7.14.4 Returning to Normal Operation 

	7.15 SSM (Safe Speed Monitor) 
	7.15.1 Function Description 
	7.15.2 Operation during Limit Violation 
	7.15.3 Activation Method 
	7.15.4 Returning to Normal Operation 

	7.16 SBC (Safe Brake Control) 
	7.16.1 Function Description 
	7.16.2 Activation Method 
	7.16.3 Returning to Normal Operation 

	7.17 SLP (Safely-Limited Position) 
	7.17.1 Function Description 
	7.17.2 Operation during Limit Violation 
	7.17.3 Activation Method 
	7.17.4 Returning to Normal Operation 

	7.18 SLI (Safely-Limited Incremental) 
	7.18.1 Function Description 
	7.18.2 Operation during Limit Violation 
	7.18.3 Activation Method 
	7.18.4 Returning to Normal Operation 

	7.19 SDI-p (Safe Direction, Positive Direction Forbidden) 
	7.19.1 Function Description 
	7.19.2 Operation during Limit Violation 
	7.19.3 Activation Method 
	7.19.4 Returning to Normal Operation 

	7.20 SDI-n (Safe Direction, Negative Direction Forbidden) 
	7.20.1 Function Description 
	7.20.2 Operation during Limit Violation 
	7.20.3 Activation Method 
	7.20.4 Returning to Normal Operation 

	7.21 SCA (Safe CAM) 
	7.21.1 Function Description 
	7.21.2 Operation during Limit Violation 
	7.21.3 Activation Method 
	7.21.4 Returning to Normal Operation 

	7.22 SHP (Safe Home Position) 
	7.22.1 Function Description 
	7.22.2 Activation Method 
	7.22.3 Returning to Normal Operation 
	7.22.4 Recovering from Alarm A.E2A 

	7.23 Safety Function Priority 
	7.23.1 Relationship between Safety Functions in the ASM-X 
	7.23.2 Coordinated Operation of Safety Functions 
	7.23.3 SERVOPACK HWBB 
	7.23.4 Restrictions on Safety Function Execution That Vary with SERVOPACK Status 
	7.23.5 Restrictions on Safety Function Execution That Vary with Digital Input Signal Status 

	7.24 Applications Examples for Safety Functions 
	7.24.1 Connection Example 
	7.24.2 Operation Examples 
	7.24.3 Example Parameter Settings 


	8 Monitoring 
	8.1 Monitoring Product Information 
	8.1.1 Items That You Can Monitor 
	8.1.2 Operating Procedure 

	8.2 Monitoring SERVOPACK Status 
	8.2.1 Operation Monitor, Status Monitor, and I/O Monitor 
	8.2.2 I/O Signals Status Monitor 
	8.2.3 Monitor Target Slot Selection 

	8.3 Monitoring Signal Waveforms 
	8.3.1 Using the SigmaWin+ 


	9 Maintenance 
	9.1 Alarm Displays 
	9.1.1 SERVOPACK with Analog Voltage/Pulse Train References 
	9.1.2 SERVOPACK with MECHATROLINK-4/III Communications References 
	9.1.3 SERVOPACK with EtherCAT Communications References 
	9.1.4 List of Alarms 
	9.1.5 Troubleshooting Alarms 

	9.2 Warning Displays 
	9.2.1 SERVOPACK with Analog Voltage/Pulse Train References 
	9.2.2 SERVOPACK with MECHATROLINK-4/III Communications References 
	9.2.3 SERVOPACK with EtherCAT Communications References 
	9.2.4 List of Warnings 
	9.2.5 Selecting Warning Detection 
	9.2.6 Troubleshooting Warnings 

	9.3 Troubleshooting Based on the Operation and Conditions of the ASM-X 
	9.3.1 The STO Function Starts Instead of the Safety Function Specified in the Parameter 
	9.3.2 STO State Cannot Be Cleared After Power Is Turned ON 


	10 Parameter Lists 
	10.1 Parameter Lists 
	10.1.1 Interpreting the Parameter Lists 
	10.1.2 List of Safety-Related Servo Parameters 
	10.1.3 List of Safety-Related Module Parameters 

	10.2 Parameters Version 
	10.2.1 Viewing the Parameters Version 
	10.2.2 Relationship between Parameter Version and Software Version 
	10.2.3 Parameter Revision History 

	10.3 Parameter Recording Table 
	10.3.1 Safety-Related Servo Parameters 
	10.3.2 Safety-Related Module Parameters 


	11 Appendices 
	11.1 Calculation Results: Differences in Encoder Positions 
	11.2 SGMXJ Models 
	11.3 SGMXA Models 
	11.4 SGMXP Models 
	11.5 SGMXG Models 

	Index 
	Revision History 

