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Advanced Safety Module
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Product Note on Application Limitation
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SGD7S-OSB02A

To properly use the product, read this document thoroughly and retain for easy
reference, inspection, and maintenance. Ensure the end user receives this document.
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Advanced Safety Module for Sigma-7 SERVOPACK SGD7S-O000DACOSO0FR91, 400 V

1 Scope

This document informs about application restriction of the two ASM7 safety modules SGD7S-OSB0O1A and SGD7S-OSB02A.
This restriction applies to firmware version 0007 which can be verified by the window product information of SigmaWin+.
Example for SGD7S-OSB02A:

I
Manufacturing Dat > | SW Ver.

Safety Option Module | Model/Type Serial Number lemarks

0007

—_lJ

The following notes are intended to describe the issue, the restriction in use, and under which conditions it may occur (risk).

2 Issue

'Option Module | SGD7S-OSB02A D0218P753510008  2021.08 Specification] ¢ Standard
|

The issue affects all applications that use the SLP (Safely Limited Position) and SCA (Safe Cam) safety functions in combination
with Encoder Type “Absolute” and Motor Encoder Usage “Absolute Multi-Turn”. SLP and SCA safety functions itself are working
correctly.

However, after performing SHP (Safe Home Position) followed by power off/on the calculation of the actual position at
power-up can cause following issue:

The safe homing position is shifted in case of failure. In this case, the configured safe position limits applied with SLP
and SCA may be exceeded.

All Motor Encoder Usage settings of “Absolute Single-Turn” or “Incremental” are not affected. With one of these settings,

it does not matter if Encoder Type “Absolute” or “Incremental” is used.

3 Resulting Impacts and Risks

The following table provides an overview of the effects and risks depending on the system configuration:

TS Monitor Value
Motor Affected Setting Multi-Turn
Encoder A Absolute Encoder
Type' Encoder Safety Motor Limit Multiturn during Impact
Usage™ Functions Direction Pn205 SHP
Pn000
Incremental none n/a n/a n/a No impact No risk
Incremental Absolut
. solute ) )
(F = ! none n/a n/a n/a No impact No risk
Single-Turn
Incremental none n/a n/a n/a No impact No risk
Absolute : .
) none n/a n/a n/a No impact No risk
Single-Turn
2 0 [positive) No risk if the
cow 65539 Tobe detected as No impact instructions in chapter
(forward) (default) described in P P
4 are followed
chapter 4
) The configured safet
< 0 (negative) limit will ie ski edy Safety relevant risk
cow 65535  To be detected as \ L i
— (default) described in -> Machine may move To be detected as
Absolute (7) outside the safety described in chapter 4
. chapter 4 .
Absolute mits
‘ SLP, SCA The configured safety ‘
Multi-Turn limit will be skioped Safety relevant risk
cw 65535 \ 2L Do not use!
n/a -> Machine may move ) ) o
(reverse) (default) ) This configuration is
outside the safety
L not allowed to use!
limits
Th fi d safet
) evcorl1 iehlie ,Sa =y Safety relevant risk
limit will be skipped Do not usel
n/a 0 - 65534 n/a -> Machine may move ) ) o
. This configuration is
outside the safety
o not allowed to use!
limits
Notes:

" Encoder Type, Motor Encoder Usage and Multi-Turn Limit are settings to be made in the Safety Module Parameter Editor
in Parameter Group “Motor and Encoder Parameters”.
2 Ordering option “F” is the motor designation for motors with incremental encoder; ordering option “7” for motors with

absolute encoder.
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4 How to Check if a Configuration |s Affected

Please follow all steps from chapters 4.1 to 4.3. Only when all conditions are fulfilled, the machine may be put into operation.

4.1 Advanced Safety Parameter Editor Settings

Please check the configuration in the Advanced Safety Parameter Editor.
Check the Parameter Group “Motor and Encoder Parameters” first.

Motor Encoder Usage must be Multi-Turn Limit value
set to Absolute Multi-Turn. must be 65535
Motor and Encodar Parameters
Basic Application: Moter Type: Moter Maximum Speed (pm) Extemal Encoder.
@ FRotory Application Retay Moter @ Noneor not usedfer safely
O Unear Appiication o Linear Motor i ] @ | O usedrorsafety andtuiyclosedioop
O Usedfor safety only i ]
Metor/Encoder Type Moter Encoder Usage:
SGM7&-T -~ o
i ] (i ]
Mctor Directon: Ercoder Deviation (degree) Encoder Deviation WWindow {ms)
@ fomeaccom I — ——
O Feverse (CW) s (i ) © i
(i ]
Peottion Unito Velozty Unte
degree
R
(i ] (i}
ot Gearbox wewrs
(Si 7 ks
S—=Er—@
Motor Direction must be
set to Forward (CCW)
User Units Input Mode
@) Set the user Lnis with grephical assistance
O Enterthe user units cirecty
o

(1) In case of Motor Encoder Usage “Incremental” or “Absolute Single-Turn” there is no issue.

(2) In case of Motor Encoder Usage “Absolute Multi-Turn” the value of the Multi-Turn Limit must be checked.

(8) If the value of Multi-Turn Limit is in the range from “0 to 65534” there is a risk and it is not allowed to use SLP and/or SCA
safety function.

(4) If the value of Multi-Turn Limit is “65535” you have to check the Motor Direction field as next.

(5) If the Motor Direction is selected to “Reverse (CW)” there is a risk and it is not allowed to use SLP and/or SCA safety
function.

(6) If the Motor Direction is selected to “Forward (CCW)” you have to check the Offset to Home position value of the SHP
function. Please open the Parameter Group “Slot n Parameter” where SHP is configured. The next page shows an example
with the required settings for SHP.
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Example Slot 1 Parameters:

Slot 1 Parameters

Safety Function

Safe Home Position (SHP)

|IsHp |

Activation Input

| Safe Pott A: Digtal Input

Data Input

| Safe Port B: Digal Input

Output Signal Type

Output Signal Behaviour

Safety Function Parameters
Waiting Time t1 (ms)
> & i)
Monitoring Time t2 (ms)

Safe Homing Postion (SHP)
Posttion Difference (deg.) _Offset to Home (degree)

=
S
2
©
=
=3
a
<
=
T
I
=}
o

‘gzrsc;tiun Offsetto Home
1
B Home
|7 it
Motor I5’-r‘ Postion @ External
Encoder / Encoder
’(
i
™ cam Zero
Position

-

To Safety Module

Actvation Input(SHP) — 1 |

Data Input (Safe Homing Switch)

LU

SHP Status

Home Position Iy

Speed Limit s1 {pm)

Speed Limit s2 (pm)-

Acceleration Limit a1 (pm/s)

Offset to Home
must be 0.

Distance Limit p1 (degree)

Distance Limit p2 (degree)
Distance Limit p3 (degree)

Torque Limit tq1 (9

LiJ o
Temperature Limit tp1 (-)

o o
Temperature Limit tp2 (-}

LiJ o

(1) If the value of Offset to Home is “not equal to 0” there is a risk of failure and the SLP and SCA functions are not allowed

to usel!

(2) If the value of Offset to Home is “0” the distance limits must be checked by test for all configured safety functions of
SLP and SCA. Please open and check all Parameter Groups “Slot n Parameter” in which safety function SLP or SCA is

configured.

On the next pages, examples for safety functions SLP and SCA are shown.
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Example Slot 2 Parameters: Safely Limited Position (SLP)

Slot 2 Parameters
Safety Function
I sLp | vl
Activation Input ivati
il Activation  ON OFF (Safety Function Execution Request)
[Safe Port C: Digital Input v} Input
'
|
o . t1=100ms
Data Input Position
None ) ‘ Position limits
Output Signal Type / '\ /\
[Port D1: EDM Output v Motor
o position p1 =270 degree
i i " 1
Output Signal Behaviour Homing p2 =! 90 degree —
[HIGH after limit violation vJ position ¥y R
1 t
i ] |
|
|
Safety Function Parameters
Waiting Time t1 (ms) Speed Limit s1 (pm| Distance Limit p1 (degree) Torque Limit tq1 (-
— o ° ' o (i) i 1 e
Monitoring Time t2 (ms Speed Limit s2 (ipm| Disjénce Limit p2 (degree) Temperature Limit tp1 (-
0 = 0 = ) z
Ui i Ui o
o (SHP Acceleration Limit a1 (pm/s Distafice Limit p3 (degree) Temperature Limit tp2 (-
Offset to Home (degree]
() 0 - (i o @
Upper Distance Limit must Lower Distance Limit must
be < 11.796.120 deg be >-11.796.480 deg

The allowed range for the Distance Limits (p1, p2) is “-32768 to 32767” motor revolutions, i.e. range is “-11796480 to
11796120” degree.
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Example Slot 3 Parameters: Safe Cam (SCA)

Slot 3 Parameters |
Safety Function
SCA |
Activation Input [
|\‘ittui Input 0 v | Aclt:‘\::Lcn ON OFF  (safety Function Execution Request)
- Data Input Position

t1=0ms

o v \ Position limits
Qutput Signal Type Motor /

|\ﬁtb.|d0.|iwl1 v| position \/

o p1 =360 degree
} »3=30degree
Qutput Signal Behaviour ‘ - o
[HIGH after imit violation v Homing p2 = -360 degree
o position ¥
™

Please note that this function does not activate a stopping method after a limit violation.

Safety Function Parameters

Waiting Time t1 (ms) Speed Limtt s1 (degree/s) Distance Limit p1 (degree) Torque Limit tq1 ()
0 E
i i ] i i
Monitoring Time t2 (ms) Speed Limit s2 (degree/s) ‘ Digfance Limit p2 (degree) Temperature Limit tp1 ()
Safe Homing Postion (SHP) Acceleration Limit a1 (deg/s"2) Distafice Limit p3 (degree) Temperature Limit tp2 ()
Posttion Difference (deg.) Offset to Home (degree)
| ) o ) ] o o
Upper Distance Limit must Lower Distance Limit must
be < 11.796.120 deg be >-11.796.480 deg

The allowed range for the Distance Limits (p1, p2) is “-32768 to 32767” motor revolutions, i.e. range is “~11796480 to
11796120” degree.
Continue with chapter 4.2
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4.2 SigmaWin+ Settings

Please check the configuration in the SERVOPACK of the relevant axis which uses one of the safety functions SCA or SLP in
combination with Absolute Multi-Turn Encoder.
Open SigmaWin+ (V7.4 or higher) and check the items Edit Parameters and Multi-turn Limit Setup.

0001-SGD7S-1RIDAOBE00FS1 &

Disconnect

Axis#0001A
A i HBB | P-OT
BOWERN st | N-OT

Axis#0001A

0001-SGD7S-1RSDAOB800F91

YASKAWA SigmaWin+ Ver.7

[Basic Functions

A Edit Parameters
BSoﬁware Reset
Set Up Wizard

ERvinci o AT

[Encoder Setting

Reset Absolute Encoder

[Multi-turn Limit Setup

y | ffroublesnooting
A Display Alarm
Alarm Trace

Reset Motor Type Alarm

[Operation

leg

Program JOG Operation

] | ffuning

Tuning
8 System Tuning
Response Level Setting

Diagnostic
Mechanical Analysis

EasyFFT

S-O000ODAOCO8ANOR91, 400 V

Search Origin Ripple Compensation

[Table Program ] | [Monitor |Others

eTrace he S T

Real Time Trace

Adjust the Analog Monitor Output

B Monitor Adjust the Motor Current Detection Offset

Vi haZin R o ey SUGR

Edit Parameters
Direction Selection: CCW

YASKAWA SigmaWin+ Ver.7

I IE‘ 'ON Y BOFF] Edit Parameters
| SERVOPACK ‘
-
Function Selection(Pn0xx-) @ @; FS‘ID ﬂl] 'I" @ @j gl @ ‘
1 Gain(Pnlxx-) 7 E 1 < “
0001-SGD7S-1R9DAOBE00FI1 \EE 2 Edited Edited Save to Flash Save to Read from ,
L Position(Pn2xx-) Parameters. All Parameters Al Memory [EcE EGcit Project Project Init
A 1A Speed(Pn3xc-) Parameters Parameters . .
W Torque(Prdioc) Read from Servo Write to Servo File Project
BOWERN FSTP | N-OT Sequence(Pn5xx-)
1/0 Sign [#]0001-5GD7S-1RIDAOBSOOFS T
Mechatrolink(Pn8xx-) Axis A

Option(PnBxx-)
Special Specification

Pn000.0
Pn000.1

DmNANN 3

Direction Selection = 0 : Use CCW as the forward direction. I7

0 : Reserved parameter (Do not chan

Reserved parameter (Do not change.) =

Display Settings

Daramind marmmatar (N mab shamen ) = N * Dararin A mmra N AL LU APPRY

Multi-turn Limit Setup
Value check Direction Selection must be

set to CCW forward direction

@ Multiturn Limit Setting AXIS

g

Multiturn Limit Setting Change

Pn205:Multiturn Limit
5535 rev] B> [ess3s [Rev]

(0-65535 )

Multi-Turn Limit value
must be 65535

Writing into
the Servopack

2
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S-O000ODAOCO8ANOR91, 400 V

4.3 Homing Procedure SHP Check

This verification must be done after every machine homing just before starting the SHP safe homing procedure.

Open the Monitor menu function.

B EE

0001-SGD75-1RIDADBE00FI1

Disconnect

Axis#0001A.
HB8

L e

YASKAWA SigmaWin+ Ver.7

0001-SGD7S-1R9DA0OB800FI1

Basic Functions.
A Edit Parameters ™
BSoﬂware Reset

Set Up Wizard
= TP7. NN

q | [iroublesnooting ffuning
A Display Alarm Tuning
Alarm Trace 8 System Tuning .=

Response Level Setting

LT Ly

Reset Motor Type Alarm

[Encoder Setting
Reset Absolute Encoder
Multi-turn Limit Setup

Search Origin

[Table Program

Monitor
Watch the ltem Absolute Encoder Multiturn.

#

i | Operation ) | Diagnostic
Jog Mechanical Analysis
Program JOG Operation EasyFFT

Ripple Compensation

Y ||Monitor . | Others

eTrace A
Real Time Trace Adjust the Analog Monitor Output
3 Monitor

7S

Adjust the Motor Current Detection Offset

T ¥, Sy N e e

YASKAWZ  Value must be >=0

Monitor

|

Hlem oer

|Operation

0001-SGD7S-1RIDADBBODFI1 &
ESER Common

Axis#0001A
Ii Hes | p-oT ESEREA Common
. T EEEDEE Common

ESEBES Common
|| IR Commnn

]/F ‘

I

0001-SGD75-1 Revosafom

Axis A

5
10391932

Absolute Encoder Multiturn =

Absolute Encoder Pulse in Single Rotation | pulse

Current Alarm State = Normal
6041h:Statusword = H.0050
ANA1Th'Mades nf Oneratinn Nisnlav = n

(1) If the value of Absolute Encoder Multiturn is negative there is a risk of failure and the SLP and SCA functions are not

allowed to use!

(2) If the value of Absolute Encoder Multiturn is positive (=0) start the SHP function.
(3) If all conditions are fulfilled for all relevant axes you can run the machine.
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