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Seven reasons
for Sigma-/

The Sigma Series of Servo Drives has evolved into the Sigma-7 Servo
Drives, which provides you with the ultimate experience in seven key
areas and delivers the optimal solution that only Yaskawa can offer.

Comprehensive motor and amplifier power range

Wide power range

e \ery compact motors from 50 W to 15 kW e | inear motors with iron core or ironless
and peak forces up to 7,560 N

Savings through performance

Lower production costs Energy savings and higher productivity

e Speed loop bandwidth of 3.1 kHz e High peak torque, fast acceleration,
e Shorter settling time, reduced no amplifier oversizing
positioning time, higher throughput e Lightweight mechanics

No additional cooling necessary Higher performance

e Ambient temperature -5 — 55°C e Overload 350 % for 3 — 5 seconds
(max. 60 °C with derating) e High peak torque, fast acceleration
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Safety features

Smooth integration of mandatory legal safety
standards

e The STO function is implemented by default
in all Sigma-7 series servo amplifiers

e Build safer machines - Sigma-7 satisfies
the requirements of SIL 3 and PLe

e The safety functions STO, SS1, SS2, SOS,
SLS, SLA, SSR, SDI, SLP, SLI, SLT, SMT, SCA
and SSM can be integrated by using the safety
module

High efficiency

Very low heat generation

e Optimized magnetic circuit improves
motor efficiency

* Improved motor efficiency reduces heat
generation and allows for more compact
machines

High accuracy

Next level 24-bit absolute encoder for maximum
accuracy

e Resolution of 16 million pulses per revolution for
extremely precise positioning

Impressive system
performance

Very high precision teamed up with fast,

smooth operation

e Ripple compensation for highest demands in
smoothness and dynamics

e Even for machines for which speed loop gains
cannot be set high

Outstanding reliability

Even more reliability for your production

® More than 20 million servo systems in the field
* Improved machine reliability, reduced service and
maintenance costs, less downtime
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Sigma-7 Product Lineup

Servomotors
SGM7J
>
|-
% ° m;gitsjse;ndertia,
D: e 200W - 1.5kW

SGLFWW

e Model with
F-type iron core

e Rated: 45N -2,520N
Peak: 135N - 7,560N

Linear

SERVOPACKS

SGD7S
EtherCAT

EtherCAT.

SGD7S
PROFINET

anag

Single Axis

SGD7W
EtherCAT

EtherCAT.

Dual Axis
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SGM7A

e |ow inertia,

high speed

e 200W - 7.0kW

SGD7S
MECHATROLINK-III

.I.! MECHATROLINK

SGD7S
Siec

with integrated
iec-Controller

SGD7W
MECHATROLINK-III

.l.l MECHATROLINK

SGM7G

e Medium inertia, £
high torque, low speed or
high speed models

e 450 W - 15kW




Option modules

Safety

Other

SGD75-OSBO1A

Advanced Safety Module FSoE
(STO, SS1-r, SS1-t, SS2-r, SS2-t, SOS,
SLS, SLA, SSR, SDI, SLP, SLI, SCA, SSM)

Safety over A

EtherCAT.

SGDV-
OSAO1AO00FT900

Safety Module
(SBB, SBB-D, SPM-D,
SLS-D)

SGDV-OFOOO0OA

Feedback Option/
Fully Closed Loop
Module

Trademark notes:

SGD7S-OSB02A

Advanced Safety Module FSoE + 1/0
(STO, SS1-r, SS1-t, SS2-r, SS2-t, SOS,
SLS, SLA, SSR, SDI, SLP, SLI, SLT, SMT,
SCA, SSM)

Safety over N

EtherCAT.

EtherCAT®and Safety over EtherCAT® are a registered trademark and patented technology,
licensed by Beckhoff Automation GmbH, Germany.
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Sigma-7 Series Combinations

Combination of SERVOPACKSs and option modules

Safety Module Advanced Safety Modules ZTedb:‘l:_k Op:;oné FIuIIy
5 osed Loop Module
(SGDV-OSA01A000FT900) | (SGD7S-OSBO#A) (SGDV-OFCICICIA)
(6]

0

SERVOPACK Model

Single-axis EtherCAT Communications Reference Type
(SGD7S-O00O0DACBOOOFG4)

Single-axis MECHATROLINK Il Communications Reference Type
(SGD7S-000OD30BOONOF64)

Single-axis PROFINET Communications Reference Type
(SGD7S-O000ODCOBOOO)

- (o)

| | oI

- 0

Dual-axis EtherCAT Communications Reference Type o B B
(SGD7W-O0O0ODAOBOONO)
Dual-axis MECHATROLINK Il Communications Reference Type o* _ _
(SGD7W-O0O0O0D30BOOO)

O : Possible - Not Possible *Only for one axis
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Sigma-7 Series Combinations
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Combination of rotary servomotors and SERVOPACKs

SERVOPACK model
Rotary servomotor model Rated output
SGD7S- SGD7W-
SGM7J-02DOF 200W 2R6D*
SGM7J 1R9D . .
e SGM7J-04DOF 400W 2R6D* oder 5R4D
(Medium inertia, high speed) (2}
3,000 min"! SGM7J-08DOF 750W 3R5D 2R6D oder 5R4D* S
SGM7J-15DOF 1.5kW 5R4D 5R4D §
SGM7A-02DOF 200W B 2R6D* g
SGM7A-04DOF 400W 2R6D* oder 5R4D* é
SGM7A-08DOF 750W 3R5D 2R6D oder 5R4D*
SGM7A-10DOF 1.0kW o, 5R4D*
SGM7A SGM7A-15DOF 1.5kW 5R4D
(Low inertia, high speed) SGM7A-20DOF 2.0kw 8R4D
. w
3,000 min* SGM7A-25D00F 2.5kW 200 S
SGM7A-30DLIF 3.0kW =2
SGM7A-40DOF 4.0kW =
170D D
SGM7A-50D0O0F 5.0kW 5
SGM7A-70DOF 7.0kW 260D
SGM7G-05DOF 450W 1R9D 2R6D* oder 5R4D*
SGM7G-09DOF 850W 3R5D 5R4D*
SGM7G-13DOF 1.3kW 5R4D 5R4D
SGM7G SGM7G-20DOF 1.8kW 8R4D g
sz ey SGM7G-30DOF 2.9kW 120D =
(Medium inertia, o
Low speed, high torque) SGM7G-44DOF 4.4kW 170D E
1,500 min" SGM7G-55DOF 5.5kW 210D - cL}J)
SGM7G-75DOF 7.5kW 260D
SGM7G-1ADOF 11.0kW 280D
SGM7G-1EDOF 15.0kW 370D
SGM7G-05DOR 450 W 3R5D 2R6D oder 5R4D* -
SGM7G SGM7G-09DOR 850W 5R4D 5R4D %"
High-speed models SGM7G-13DOR 1.3kW 8R4D 38
(Medium inertia, =
High speed, high torque) SGM7G-20DOR 1.8kW 120D _ S
1,500 min SGM7G-30DOR 2.9kW 170D =
SGM7G-44DOR 4.4KW 210D ©
* If you use this combination, performance may not be as good, e.g., the control gain may not increase, in comparison with using a Sigma-7 single axis
SERVOPACK.
=
[«b)
=
=3
=
D
a
SERVOPACK Model =<
Linear Servomotor Model Rated Output Force =]
SGD7S- SGD7W- S
o
SGLFW2-30D070A 45N 1R9D 2R6D <%
SGLFW2-30D120A 90N 1R9D 2R6D
SGLFW2-30D230A 180N 1R9D 2R6D
SGLFW2-45D200A 280N 3R5D 2R6D
5R4D 5R4D
SGLFW?2 SGLFW2-45D380A 560N
. 8R4D -
F-Type with iron core
SGLFW2-90D200A 560N 5R4D -
SGLFW2-90D380A 1,120N 120D -
SGLFW2-90D560A 1,680N 170D -
SGLFW2-1DD380A 1,680N 170D =
SGLFW2-1DD560A 2,520N 260D -



System Configuration Examples

SGD7S SERVOPACK and rotary servomotor

Communications Cable

Host controller
Three-phase, 400 VAC /
L1213 CN1 I/O Connector
r
Noise Filter D Safety Function Device Cable
— Eehal— 13
SERVOPACK S Computer
RV S Support
main circuit wires fég{f D/ Software
S ” / i
)
. \

l

Control Power Supply
Cable 24 VDC

~ Computer Cable
e A I

1/
FI=

Analog Monitor Cable

Digital
Operator cable
Motor Connection
Shielding Clamp
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System Configuration Examples

SGD7S SERVOPACK and linear servomotor

Power supply
Three-phase, 400 VAC

L1L2 L3

Noise Filter D

SERVOPACK

Communications Cable

— &N

Host controller

CN1 1/O Connector

Safety Function Device Cable

EAEO—T T3 Computer

S

Support

Software

Control Power Supply
Cable 24 VDC

23280

= .
—
ey
\

D Digital
Digital Operator cable
Operator

)
main circuit wires %Zf
' G

Computer Cable
%;‘:1
&8, Analog Monitor Cable
@ 0

Motor Connection
Shielding Clamp

Linear Encoder Cable

g Sensor Cable
H (between Serial
‘\ Converter Unit and

Linear Encoder polarity sensor)

(Not provided by Yaskawa.)

=

Linear Servomotor
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System Configuration Examples

SGD7W SERVOPACK and rotary servomotor

Communications Cable

Power supply
Three-phase, 400 VAC Host controller

L1L2L3 CN1 /O Connector

Noise Filter Safety Function Device Cable

— Eagi— 13

SERVOPACK S Computer

RV > r Support
main circuit wires 7 gf 7 !' Software
é’% ———
S/AN
Control Power Supply y y
Cable 24 VDC i ——
Analog Monitor Cable

o Ee=—
:

L@ Computer Cable
g =1 ]y T
= Digital 0

Digital Operator cable

r

l]l

Operator o)

Motor Connection
Shielding Clamps
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System Configuration Examples

SGD7W SERVOPACK and linear servomotor

Power supply
Three-phase, 400 VAC

L1L2L3

Noise Filter

i

SERVOPACK
main circuit wires

A

Control Power Supply

l

Cable 24 VDC
& f
%_A 8
| —> —

=

Digital

Digital Operator cable

Operator
o]

Bottom of SERVOPACK

Motor Connection
Shielding Clamps

©
%

Communications Cable

Host controller

CN1 1/0 Connector

§§;:

DS

Safety Function Device Cable

Eaei—{ 13

Computer

Analog Monitor Cable

Linear Encoder

==

===

Computer Cable

T3

Linear Encoder Cable

Linear Servomotor

Serial Converter Unit
Cable

T~

Serial Converter Unit
Cable

Serial Converter Unit

Serial Converter Unit

Sensor Cable
(between Serial

3 Converter Unit and
N polarity sensor)

]

Linear Encoder Cable

I Sensor Cable
(between Serial

T~ Converter Unit and

polarity sensor)

Linear Encoder
(Not provided by Yaskawa.)

Linear Servomotor
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Model Designations

Rotary servomotors

SGM7J

Sigma-7 Series

Servomotors:
SGM7J

SGM7A

Sigma-7 Series

Servomotors:
SGM7A

SGM7G

Sigma-7 Series

Servomotors:
SGM7G

- 02 D F F 6] 1
1st + 2nd ;ﬂ E EE (E %

1st + 2nd digit - Rated Output 3rd digit - Power Supply

Code Specification el

Code Specification

0z 200w D 400 VAC

04 400 W

08 750 W . . .
4th digit - Serial Encoder

15 1.5 kW e
Code Specification
6" 24-bit batteryless absolute
7 24-bit absolute
F 24-bit incremental
5th digit - Design Revision
Order
Code Specification
F Standard Model

1st + 2nd 3rd 4th 5th 6th 7th

1st + 2nd digit - Rated Output

Code Specification

3rd digit - Power Supply
Voltage

Code Specification

02 200 W
04 400 W D 400 VAC
08 750 W
4th digit - Serial Encoder
10 1.0 kW
Code Specification
15 1.5 kW
6" 24-bit batteryless absolute
20 2.0 kW
7 24-bit absolute
25 2.5 kKW
[F 24-bit incremental
30 3.0 kW
40 4.0 KW 5th digit - Design Revision
Order
50 5.0 kW
[ Standard Model
70 7.0kW

digit

6th digit - Shaft End

Code Specification
2 Straight without key
6 Straight with key and tap

7th digit - Options

Code Specification
1 Without options
C With holding brake (24 VDC)

*1 Please contact your Yaskawa representative
about availability.

digit

6th digit - Shaft End

Code Specifications
2 Straight without key
6 Straight with key and tap

Code Specifications

1 Without options

c® With holding brake (24 VDC)
F2%  With dust seal

With dust seal and holding

H‘2, 3
brake (24 VDC)

*1 Please contact your Yaskawa representative about availability.
*2 This option is supported only for SGM7A-10 to -50 Servomotors.
*3 These options are not supported by SGM7A-70 Servomotors.

- 05 D F F 6 F

1st +2nd 3rd 4th 5th 6th 7th

1st + 2nd digit - Rated Output 3rd digit - Power Supply
Voltage

Code Specification
Code Specification

05 450 W
09 850 W D 400 VAC
13 1.3 kW
SR
30 2.9 KW Code Specification
44 4.4 KW 61 24-bit batteryless absolute
55 5.5KW 7 24-bit absolute
75 7 5KW [F 24-bit incremental
1A 11.0kW 5th digit - Design Revision
1E 15.0kW Order
Code Specification
F Standard Model

R High-speed Model

*1 Please contact your Yaskawa representative about availability.

*2 The shaft end codes are different for 850 kW and 1.3 KW Servomotors.
The shaft diameter for 850 W Servomotors is 19 mm.
The shaft diameter for 1.3 KW Servomotors is 22 mm.

*3 Available up to 4.4kW.
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digit

6th digit - Shaft End

Code Specification
Straight without key

2 (450 W, 1.8 kW, 2.9 kW)

6 Straight with key and tap
(450 W, 1.8 kW, 2.9 kW)

g2 Straight without key
(850 W, 1.3 kW)

K2 Straight with key and tap
(850 W, 1.3 kW)

7th digit - Options

Code Specification

1 Without options

C With holding brake (24 VDC)
F With dust seal

H With dust seal and holding

brake (24 VDC)



SERVOPACKS

Single axis amplifier
SGD7S - 1R9 D

Sigma-7 Series 1st... 3rd 4th
Sigma-7S Models

1st ... 3rd digit - Maximum Applicable

Motor Capacity
Code Specification
Three-phase, 400 V

1RO 0.5 KW
3R5  1.0kW
5R4  1.5KW
8R4  2.0KW
120 3.0KW
170 5.0KW
210 6.0kW
260  7.5KW
280  11.0kW
370 15.0kW

A0 B F64

5th + 6th 7th

000

8th ... 10th

4th digit - Voltage

Code Specification
D 400V AC

5th + 6th digit - Interface™

Code Specification

EtherCAT

A0 o
communication reference
PROFINET

Co .
communication reference

30 MECHATROLINK-III, RJ45
communication reference

MO Sigma-7Siec (with built-in single-
axis control)

7th digit - Design Revision Order

B Standard Model

11th ... 13th digit

Model Designations

8th ... 10th digit -

Hardware Options Specifications

None

000

0267

800

e Applicable

Code Specification Models

Without Options All models

Without Options only used

in combination with FT/EX RlTERES

With relay for holding All models

brake

With Advanced Safety Fo1

Module™

With Advanced Safety

Module and built-in Fo1

826

Servomotor brake

control*

11th ... 13th digit - FT/EX Specification

Code Specification
Without Options
Zone table

None
F647
F50

Fo1

Application function for Sigma-7Siec

For use with SGD7S-OSBOOA
(including F64 function)

Depending on configuration choices made, the model code might end after the 7th or 10th digit, or involve all 13 digits.

*1. The same SERVOPACKS are used for both rotary and linear servomotors.

*2. For specification of the internal brake relay, please refer to the hardware manual of the amplifier.
*3. Only available for EtherCAT (CoE) and MECHATROLINK-IIl communication references.

*4. Purchase the Advanced Safety Module (model: SGD7S-OSBOOO) separately.

Dual axis amplifier
SGD7W - 2R6 D

Sigma-7 Series 1st... 3rd 4th
Sigma-7W Models

1st ... 3rd digit - Maximum Applicable
Motor Capacity

Code Specification
Three-phase, 400 V
2R6 2 x0.75 kW
5R4 2 x1.5kW

4th digit - Voltage

Code Specification
D 400 V AC

A0 B

5th + 6th 7th

026

8th ... 10th digit

5th + 6th digit - Interface

Code Specification
EtherCAT
communication reference

MECHATROLINK-III, RJ45
communication reference

AO

30

7th digit - Design Revision Order
B Standard Model

* For specification of the internal brake relay, please refer to the hardware manual of the amplifier.

Hardware Options Specifications

Code
None

026*

Specification

Without Options
With relay for holding

brake

Applicable
Models
All models

All models
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Model Designations

Linear servomotors with F-Type iron cores

Moving coill
SGL FW2- 3 DO/OA S 1 E
Sigma-7 Series 13 2nd Srmth % 6th - 8th EE 1071 Wﬁ 1271 digit

Linear Servomotors:

1st digit - Servomotor Type 5th digit - Power Supply 10th digit -
Code Specification Voltage Sensor Specification

F With F-type iron core Code Specification Code Specification
- D 400 VAC T Without polarity sensor,
:n“d f"g'::' e e W with thermal protector
oving Coil/Magnetic Wa; i qi
L — J - Y 6th ... 8th digit - . s With polarity sensor and
Code Specification Length of Moving Coil thermal protector
W2 Moving Cail Code Specification
3rd + 4th digit - Magnet Height U9 | 70 min 11th digit - Options
P 120 125 mm "
Code Specification Code Cooling Method
30 30mm 20| 2L 1 Self-cooled
45 45 mm 20 2E0T L Water-cooled*
90 90 mm 380 384 mm - .
— - — 12th digit - Options
1D 135 mm 9th digit - Design Revision N
Order Code Connection
Code Specification E Metal rgund connector
(Phoenix)
A Standard Model

* Contact your Yaskawa representative for information on water-cooled model.

Magnetic way
SGL FM2-30 270 A

Sigma-7 Series st 2nd 3rd + 4th  5th-7th  8th  digit
Linear Servomotors:

1st digit - Servomotor Type 5th ... 7th digit -

Code Specification Length of Magnetic Way
Code Specification

F With F-type iron core
270 270 mm
2nd digit -
Moving Coil/Magnetic Way 306 306 mm
e L. 450 450 mm
Code Specification
) 510 510 mm
M2 Magnetic Way
630 630 mm

3rd + 4th digit - Magnet Height 714 714 mm

Code Specification

30 30 mm 8th digit -

45 45 mm Design Revision Order
% 90 mm Code Specification
1D 135 mm A Standard Model

Note: This information is provided to explain model numbers. It is not meant
to imply that models are available for all combinations of codes.

16 YASKAWA SIGMA-7 | CATALOG



Related documents

Related Documents

The documents that are related to Sigma-7 series AC Servo Drives are shown in the following table.

Refer to these documents as required.

LOEMHET: G Description of Document
(Document No.) P

Sigma-7 Series Product Manual

Sigma-7 Single Axis SERVOPACK with 400V-Input Power and EtherCAT (CoE)
Communications References Product Manual
[SIEP S800001 800]

Sigma-7 Single Axis SERVOPACK with 400V-Input Power and MECHATROLINK I

Communications References Product Manual
[SIEP S800002 140]

Sigma-7 Single Axis SERVOPACK with 400V-Input Power and EtherCAT (CoE)
Communications References Product Manual

FTZ/EX Specification for Advanced Safety Module

[SIEP S800002 300]

Sigma-7 Single Axis SERVOPACK with 400V-Input Power and PROFINET
Communications References Product Manual
[SIEP YEUOCT7P 01]

Sigma-7Siec Single Axis SERVOPACK with
400V-Input Power and integrated iec-Controller
Communications References Product Manual
[IG.S7Siec.01]

Sigma-7 Dual Axis SERVOPACK with 400V-Input Power and EtherCAT (CoE)
Communications References Product Manual
[SIEP S800002 1901]

Sigma-7 Dual Axis SERVOPACK with 400V-Input Power and MECHATROLINK IlI
Communications References Product Manual
[SIEP S800002 200]

Supplement for using with Sigma-7 SERVOPACKSs (400 V-Input power models)
[900-200-100]

Series Servomotor Product Manual

Rotary Servomotor with 400 V-Input Power
Product Manual
[SIEP S800001 860]

Linear Servomotor with 400 V-Input Power Product Manual

SIEP S800001 810
Others

Digital Operator Operating Manual
[SIEP S800001 330]

Engineering Tool SigmaWin+ Version 7.200
Online Manual Component
[SIET S800001 340]

Function Block Manual
[HBOO | YMC-LIB_PN | YMC-LIB_Sigma7-PN V2.0 | de]

Provide detailed information on selecting
Sigma-7 Series SERVOPACKSs and information
on installing, connecting, setting, performing
trial operation for, tuning, and monitoring the
Servo Drives.

Provides details information required
for the design and maintenance of Safety
Module SGDV-OSA01A000FT900.

Provides detailed information on
selecting, installing, and connecting
the Sigma-7 Series Servomotors.

Describes the operating procedures for a
Digital Operator for a Sigma-7 Series Servo
System.

Provides detailed operating procedures
for the SigmaWin+ Engineering Tool
for a Sigma-7 Series Servo System.
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https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/EtherCATs/S7_400V_EtherCAT_PM_EN_SIEP_S800001_80M.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/EtherCATs/S7_400V_EtherCAT_PM_EN_SIEP_S800001_80M.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/EtherCATs/S7_400V_EtherCAT_PM_EN_SIEP_S800001_80M.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/ML3s/SGD7S_400V_ML3_PM_EN_SIEP_S800002_14L.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/ML3s/SGD7S_400V_ML3_PM_EN_SIEP_S800002_14L.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/ML3s/SGD7S_400V_ML3_PM_EN_SIEP_S800002_14L.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/EtherCATs/S7_400V_EtherCAT_ProductManual_SIEP_S800002_30E_4_0.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/EtherCATs/S7_400V_EtherCAT_ProductManual_SIEP_S800002_30E_4_0.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/EtherCATs/S7_400V_EtherCAT_ProductManual_SIEP_S800002_30E_4_0.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/EtherCATs/S7_400V_EtherCAT_ProductManual_SIEP_S800002_30E_4_0.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/PROFINET/Hardware_Manuals/SIEP_YEUOC7P_01_SGD7S_TM_PROFINET_400V_1_en_GB_20.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/PROFINET/Hardware_Manuals/SIEP_YEUOC7P_01_SGD7S_TM_PROFINET_400V_1_en_GB_20.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/PROFINET/Hardware_Manuals/SIEP_YEUOC7P_01_SGD7S_TM_PROFINET_400V_1_en_GB_20.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/Sigma-7SIEC/IG.S7Siec.01.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/Sigma-7SIEC/IG.S7Siec.01.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/Sigma-7SIEC/IG.S7Siec.01.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/Sigma-7SIEC/IG.S7Siec.01.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/EtherCATd/SGD7W_400V_EtherCAT_PM_EN_SIEP_S800002_19G.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/EtherCATd/SGD7W_400V_EtherCAT_PM_EN_SIEP_S800002_19G.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/EtherCATd/SGD7W_400V_EtherCAT_PM_EN_SIEP_S800002_19G.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/ML3d/SGD7W_400V_ML3_PM_EN_SIEP_S800002_20G.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/ML3d/SGD7W_400V_ML3_PM_EN_SIEP_S800002_20G.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/ML3d/SGD7W_400V_ML3_PM_EN_SIEP_S800002_20G.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_OptionsAccessories/S7_400V_SafetyOption_UMsupp_EN_900-200-100-2.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_OptionsAccessories/S7_400V_SafetyOption_UMsupp_EN_900-200-100-2.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_RotatoryMotor/S7_400VRotaryMotor_PM_EN_SIEP_S800001_86E_4_0.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_RotatoryMotor/S7_400VRotaryMotor_PM_EN_SIEP_S800001_86E_4_0.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_RotatoryMotor/S7_400VRotaryMotor_PM_EN_SIEP_S800001_86E_4_0.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_LinearMotor/S7_LinearM_PM_EN_SIEP_S800001_81F_5_0.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/Supplementary_Manual/SGD7_Digital_Op_OM_EN_SIEP_S800001_33F_6_1.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/Supplementary_Manual/SGD7_Digital_Op_OM_EN_SIEP_S800001_33F_6_1.pdf
https://www.e-mechatronics.com/download/tool/servo/sgmwinplsver7/en/SIETS80000134.html#!/0002
https://www.e-mechatronics.com/download/tool/servo/sgmwinplsver7/en/SIETS80000134.html#!/0002
https://www.e-mechatronics.com/download/tool/servo/sgmwinplsver7/en/SIETS80000134.html#!/0002
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/Supplementary_Manual/HB00D_YMC-LIB_Sigma7-PN_19-40.pdf
https://www.yaskawa.eu.com/Global%20Assets/Downloads/Technical_Documentation/Servo_Drives/Sigma7_Series/S7_Servopack/Supplementary_Manual/HB00D_YMC-LIB_Sigma7-PN_19-40.pdf
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Content - Rotary Servomotors

SGM7J

e Medium inertia,
high speed
e 200 W - 1.5W

SGM7A

e Low inertia,
high speed
e 200 W - 7.0 kW

SGM7G

e Medium inertia,
high torque, low speed or
high-speed models

e 450 W - 15 kW

YASKAWA SIGMA-7 | CATALOG



Content - Rotary Servomotors
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Rotary Servomotors

SGM7J 20
SGMT7A 34
SGM7G 58
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Rotary Servom

Model designations

SGM7d - 02 D F F 6 1

Sigma-7 Series 1st+2nd 3rd 4th 5th 6th 7th  digit
Servomotors:
SGM7J 1st + 2nd digit - Rated Output 3rd digit - Power Supply Voltage 6th digit - Shaft End
Code Specification Code Specification Code Specification
02 200 W D 400 VAC 2 Straight without key
04 400 W 6 Straight with key and tap

08 750 W 4th digit - Serial Encoder
15 1.5 kKW Code Specification 7th digit - Options

6* 24-bit batteryless absolute Code Specification
7 24-bit absolute 1 Without options
F 24-bit incremental C With holding brake (24 VDC)

5th digit - Design Revision Order Please co_ma‘cvt your Yaskawa representative
about availability.

Code Specification
F Standard Model

20 YASKAWA SIGMA-7 | CATALOG



Specifications and ratings

Specifications

Rotary Servomotors SGM7J

Voltage 400V

Model SGM7J- 02D 04D 08D 15D
Time Rating Continuous
Thermal Class B
Insulation Resistance 500 VDC, 10 MOhm min.
Withstand Voltage 1,800 VAC for 1 minute
Excitation Permanent magnet
Mounting Flange-mounted
Drive Method Direct drive
Rotation Direction Counterclockwise (CCW) for forward reference when viewed from the load side
Vibration Class*' V15
Surrounding Air Temperature 0 °C to 40 °C (With derating, usage is possible between 40 °C and 60 °C)*
Surrounding Air Humidity 20% to 80% relative humidity (with no condensation)

Must facilitate inspection and cleaning.

Environmental  Installation Site

Conditions 1,000 m and 2,000 m.)*s
* Must be free of strong magnetic fields.

Must be indoors and free of corrosive and explosive gases.
Must be well-ventilated and free of dust and moisture.

Must have an altitude of 1,000 m or less. (With derating, usage is possible between

Store the Servomotor in the following environment if you store it with the power cable
disconnected.

Storage Environment

Storage Temperature: -20 °C to 60 °C (with no freezing)

Storage Humidity: 20% to 80% relative humidity (with no condensation)

Shock Resis- Impact Acceleration Rate at Flange 490 m/s?

tance™ Number of Impacts 2 times

Vibration Resis-  Vibration Acceleration Rate at 2
o= 49 m/s

tance Flange

Applicable

SERVOPACKs ~ SCP7S- 1R9D

*1. A Vibration class of V15 indicates a vibration amplitude of 15 um maximum on the Servomotor without a load at the
rated motor speed.

*2. The shock resistance for shock in the vertical direction when the Servomotor is mounted with the shaft in a horizontal
position is given in the above table.

4 Vertical

Shock Applied to the Servomotor

*3. The vertical, side-to-side, and front-to-back vibration resistance for vibration in three directions when the Servo-
motor is mounted with the shaft in a horizontal position is given in the above table. The strength of the vibration
that the Servomotor can withstand depends on the application. Always check the vibration acceleration rate that
is applied to the Servomotor with the actual equipment.

*4. If the surrounding air temperature will exceed 40°C, refer to the section “Applications where the Surrounding Air Tem-
perature of the Servomotor Exceeds 40°C".

*5. If the altitude will exceed 1,000 m, refer to the section “Applications where the Altitude of the Servomotor Exceeds
1000m”.

Side to side

3R5D

Vertical

Front to back

5R4D

Horizontal direction

Vibration Applied to the Servomotor
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Rotary Servomotors SGM7J

Ratings

Voltage 400V

Model SGM7J- 02D 04D 08D
Rated Output *! W 200 400 750
Rated Torque *', *2 Nm 0.637 1.27 2.39
Instantaneous Maximum Torque *' Nm 2.23 4.46 8.36
Rated Current *' A 1.5 1.4 2.2
Instantaneous Maximum Current *' A 5.5 5.3 8.2
Rated Motor Speed *! min”' 3000
Maximum Motor Speed min’! 6000
Torque Constant Nm/A 0.461 0.965 1.17
Motor Moment of Inertia x10* kg m? (8532) (gggg) (1 ?%
Rated Power Rate * KW/s (}gf) (gg:g)) ég:g)
Rated Angular Acceleration Rate *! rad/s? (?3?88) (22;88) (1 2288)
Heat Sink Size (Aluminium) mm 250 x 250 x 6
Protective Structure *® Totally enclosed, self-cooled, IP67
Rated Voltage \ 24 VDC+10%
Capacity W 6 6.5
Holding Torque Nm 0.637 1.27 2.39
Holding Brake ~ Coll Resistance Q (at 20 °C) 96+10% 88.6+10%
Specifications **  Rated Current A (at 20 °C) 0.25 0.27
TreReEe o o
ggEeRequlred to - 100
S:Igr\;]v:rt])tleolf_oad Standard 15 times 10 times 12 times
Inertia

With External Regenerative
(Motor Moment

! - Resistor or Dynamic Brake Resistor 25 times 15 times
of Inertia Ratio)  5onnected
LF mm 25
pllowaple Shaft " Alowable Radial Load N 245 392
Allowable Thrust Load N 74

Note: The values in parentheses are for Servomotors with holding brakes.

—

N

w

El

o

. These values are for operation in combination with a SERVOPACK when the temperature of the armature winding is
100°C. The values for other items are at 20°C. These are typical values.

. The rated torques are the continuous allowable torque values at a surrounding air temperature of 40°C with an alu-
minum heat sink of the dimensions given in the table.

. This does not apply to the shaft opening. Protective structure specifications apply only when the special cable is used.

Observe the following precautions if you use a Servomotor with a holding brake.

* The holding brake cannot be used to stop the Servomotor.

* The time required to release the brake and the time required to brake depend on which discharge circuit is used.
Confirm that the operation delay time is appropriate for the actual equipment.

* The 24-VDC power supply is not provided by Yaskawa.

. The allowable shaft loads are illustrated in the following figure. Design the mechanical system so that the thrust and
radial loads applied to the Servomotor shaft end during operation do not exceed the values given in the table.

LF

1 Radial load

Thrust load

YASKAWA SIGMA-7 | CATALOG

15D
1500
4.77
14.3
4.5
14.0

1.13
4.02
(4.90)
56.6
(46.6)
11900
(9700)

300 x 300 x 12

7.5
4.77
76.8+10%
0.31

80

6 times

12 times

35
490
147



Motor speed-torque characteristics

: Continuous duty zone
: Intermittent duty zone

7J- - -
25 SGM7J-02D 5 SGM7J-04D 10 SGM7J-08D
2 4 N 8
£ £ N £
z 1.5 z 3 z 6
) B o} B 1) B
3 1 3 2 3 4
O O o
= o5 aN = =2 S
A = A — A .
0 0 0
01000 2000 3000 4000 5000 6000 01000 2000 3000 4000 5000 6000 01000 2000 3000 4000 5000 6000
Motor speed (min") Motor speed (min") Motor speed (min™")

Notes:

1. These values are for operation in combination with a 3. If the effective torque is within the allowable range for
SERVOPACK when the temperature of the armature the rated torque, the Servomotor can be used within
winding is 100°C. These are typical values. the intermittent duty zone.

2. The characteristics in the intermittent duty 4. If you use a Servomotor Main Circuit Cable that ex-
zone depend on the power supply voltage. The in- ceeds 20 m, the intermittent duty zone in the torque-
termittent duty zones in the graphs show the charac- motor speed characteristics will become smaller
teristics when a three-phase, 400-VAC power supply because the voltage drop increases.

voltage is used.

Servomotor overload protection characteristics

Torque (N-m)

Rotary Servomotors SGM7J

SGM7J-15D
N
B
S
A

01000 2000 3000 4000 5000 6000
Motor speed (min")

The overload detection level is set for hot start conditions with a Servomotor surrounding air

temperature of 40°C.

10000
& 1000
© Motor speed of
£ 10 min” or higher
§ 100
5 N
Q< N
8 \\\ N

10 = Motor speed of
[ less than 10 min™! = -
HERNEREAND A

0 50 100 150 200 250 300 350
Torque reference (percent of rated torque)
(%)

Note:

The above overload protection characteristics do not mean that you can perform continuous duty
operation with an output of 100% or higher.

Use the Servomotor so that the effective torque remains within the continuous duty zone given in
Motor Speed-Torque Characteristics above.
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Load moment of inertia

The load moment of inertia indicates the
inertia of the load. The larger the load
moment of inertia, the worse the re-
sponse. If the moment of inertia is too
large, operation will become unstable.

The allowable size of the load moment of
inertia (J1) for the Servomotor is restric-
ted. Refer to Ratings of Rotary Serov-
motors SGM7J. This value is provided
strictly as a guideline and results de-
pend on Servomotor driving conditions.

Rotary Servomotors SGM7J

An Overvoltage Alarm (A.400) is likely
to occur during deceleration if the load
moment of inertia exceeds the allowable
load moment of inertia. SERVOPACKSs
with a built-in regenerative resistor may
generate a Regenerative Overload Alarm
(A.320). Perform one of the following
steps if this occurs.

Servomotor heat dissipation conditions

The Servomotor ratings are the conti-
nuous allowable values at a surrounding
air temperature of 40°C when a heat
sink is installed on the Servomotor. If
the Servomotor is mounted on a small
device component, the Servomotor
temperature may rise considerably be-
cause the surface for heat dissipation
becomes smaller. Refer to the following

Note:

graphs for the relation between the heat
sink size and derating rate.

Also, change the overload warning and
overload alarm detection timing in ad-
vance based on the overload detection
level of the motor. Refer to the Servomo-
tor Overload Protection Characteristics.

The derating rates are applicable only when the average motor speed is less than or equal to the rated motor speed.
If the average motor speed exceeds the rated motor speed, consult with your Yaskawa representative.

Important:

temperature with the actual equipment.

The actual temperature rise depends on how the heat sink (i.e., the Servomotor
mounting section) is attached to the installation surface, what material is used for the
Servomotor mounting section, and the motor speed. Always check the Servomotor

SGM7J-02, 04

%

Derating rate (%)
[o2)
o

0 50 100 150 200 250 300
Heat sink size (mm)

Derating rate (%)

120
[T

Reduce the torgue limit.
Reduce the deceleration rate.
Reduce the maximum motor
speed.

Install an external regenerative
resistor if the alarm cannot be
cleared using the above steps.

SGM7J-08

@
S

00
80 >/

&
S

Derating rate (%)
@
3

N
S

0 50 100 150 200 250 300
Heat sink size (mm)

See Servomotor Ratings for more information.

YASKAWA SIGMA-7 | CATALOG
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Heat sink size (mm)



Applications where the surrounding air temperature of the servomotor

exceeds 40°C

The Servomotor ratings are the continuous allowable values at
a surrounding air temperature of 40°C. If you use a Servomotor
at a surrounding air temperature that exceeds 40°C (60°C max.),
apply a suitable derating rate from the following graphs.

Also, change the overload warning and overload alarm detection

Note:

1. Use the combination of the SERVOPACK and Servomotor so that the derating conditions are satisfied for both the

SERVOPACK and Servomotor.

2. The derating rates are applicable only when the average motor speed is less than or equal to the rated motor
speed. If the average motor speed exceeds the rated motor speed, consult with your Yaskawa representative.

120 T 12
SGM7J-02, 04
100 / 1.0
0 /\ \ Kos \
[0} i}
© 60 T 06
o SGM7J-08 \ E R \
B 40 B 04
g 3
O 20 02
0 0
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60
Surrounding air temperature (°C) Surrounding air temperature (°C)

Applications where the altitude of the servomotor exceeds 1,000 m

The Servomotor ratings are the continuous allowable values at
an altitude of 1,000 m or less. If you use a Servomotor at an alti-
tude that exceeds 1,000 m (2,000 m max.), the heat dissipation
effect of the air is reduced. Apply the appropriate derating rate
from the following graphs.

Note:

1. Use the combination of the SERVOPACK and Servomotor so that the derating conditions are satisfied for both the

SERVOPACK and Servomotor.

2. The derating rates are applicable only when the average motor speed is less than or equal to the rated motor
speed. If the average motor speed exceeds the rated motor speed, consult with your Yaskawa representative.

120 T T 120
SGM7J-02, 04

100 < 100
& a0 X & 8o
o 2
® 60 GM7J-08 € &
2 2 SGM7.-15
5 40 S 40
a—> D
8 a)

20 20

0 0

0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Altitude (m) Altitude (m)

Rotary Servomotors SGM7J

timing in advance based on the overload detection level of the
motor. Refer to the Servomotor Overload Protection Characte-
ristics.
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Also, change the overload warning and overload alarm detection
timing in advance based on the overload detection level of the
motor. Refer to the Servomotor Overload Protection Characte-
ristics.
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Rotary Servomotors SGM7J

External dimensions
SGM7J-02 and -04

25

L2
= 1
e +
B
- Notation
2 L1 O: Square dimensions
g g 1
=1
49.5 L1
26
N
0
|
Q i
I I
0
©|
=
g o
5 ©
o O
S —
—a g
& E {-1 «n
10[0.04 dia]A] Unit: mm
Model SGM7J- L LL LM LB S L1 L2 Approx. Mass [kg]
108.5 78.5 @ © 65 0.9
1.2
tplalRal (1485  (1185) ° o amn O (105) (1.5)
125 95 0 0 81.5 1.2
67.2 50 14 41.5
04DOF200 (165) (135) 0,025 0011 (121.5) (1.8)

Note:
Motors with batteryless encoder have different dimensions. Please contact your Yaskawa representative.

1. The values in parentheses are for Servomotors with Holding Brakes.

2. Refer to the section Shaft End Specification.
3. Refer to the section Connectors Specification.
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SGM7J-08

Rotary Servomotors SGM7J

25
L2
L
- a @) @&
&
49.5 L1
L
LL 40
26
F¢' 11.5
» {L[0.04]A] o=
<
i B
: i
I o g 3
@ T T ol -t
o 0
. -
' & {o[oodda]A] :
Unit: mm
Model SGM7J- L LL LM LB S L1 L2 Approx. Mass [kg]
146.5 106.5 0 93 2.3
0spOR20 (193.5) (153.5) 9 704).030 19—0,013 o (121.5) @9

Note:

Motors with batteryless encoder have different dimensions. Please contact your Yaskawa representative.

1. The values in parentheses are for Servomotors with Holding Brakes.
2. Refer to the section Shaft End Specification.
3. Refer to the section Connectors Specification.
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Rotary Servomotors SGM7J

SGM7J-15

28

]

L 0.04[A]
-

3.5

LB dia.

Model SGM7J-

163.5 123.5 © ©
} 1 1 72
15D0OF20 (196.5) (156.5) 95.6 0-0.035 9_0013

Note:
Motors with batteryless encoder have different dimensions. Please contact your Yaskawa representative.

1. The values in parentheses are for Servomotors with Holding Brakes.

2. Refer to the section Shaft End Specification.
3. Refer to the section Connectors Specification SGM7J-15D.

YASKAWA SIGMA-7 | CATALOG
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L2

110
(143)

4 x10.2 dia.

‘ Approx. Mass [kg]

6.4
8.1)

Unit: mm



Shaft end specifications

SGM7J-0000000

Specification

2 Straight without key

6

Straight with key and tap for one location
(Key slot is JIS B1301-1996 fastening type.)

Shaft End Details

Code: 2 (Straight without Key)

LR _,

I

o

Sdia.

Code: 6 (Straight with Key and Tap)

LR

Q

— v
1 I
2]

U
;# P
T
Cross section Y-Y

wn

T Cc 4 =

30

-0.011

M5 x 8L

Rotary Servomotors SGM7J

Servomotor Model SGM7J-

15

40

-0.013

M6 x 10L

29
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Rotary Servomotors SGM7J

Connector specifications
SGM7J-02 to -15

e Encoder Connector Specifications

8 Receptacle
4 ! Size: M12
Part number: 1419959
2 1 Model: SACC-MSQ-M12MS-25-3,2 SCO

Manufacturer: Phoenix Contact

SGM7J-02 to -08
e Servomotor Connector Specifications

Receptacle
Size: M17
Part number: 1620448

Model: ST-5EP1N8AA500S
Manufacturer: Phoenix Contact

SGM7J-15

e Servomotor Connector Specifications

Receptacle
Size: M23
Part number: 1617905

Model: SF-5EP1N8AADOOS
Manufacturer: Phoenix Contact

Servomotor connector rotational angle

Allowable number of rotations: 10

chllT]

YASKAWA SIGMA-7 | CATALOG
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Rotary Servomotors SGM7J

Power cables for rotary servomotors without holding brake

Servomotor Model | Cable & connector type | Length

3m

5m
Flexible Power cable 4 x

SGM7J-0210-08 4 51\ 12 with M17 connector

Flexible Power cable 4 x

e 1.5mm? with M23 connector

Order No.
JZSP-C7M143-03-E-Gi#
JZSP-C7M143-05-E-Gi#
JZSP-C7M143-10-E-G#
JZSP-C7M143-15-E-Gi#
JZSP-C7M143-20-E-G#
JZSP-C7M144-03-E-G#
JZSP-C7M144-05-E-G#
JZSP-C7M144-10-E-G#
JZSP-C7M144-15-E-Gi#
JZSP-C7M144-20-E-G#

Specification

(1613580)
(ST-6ESNBABOOLS)

v
(SF-SESNBABOATS)

Cables are manufactured with an accuracy of one decimal place. Customized cable length possible (e.g. 07A5 for 7.5 m).

Pin layout for power cables for rotary servomotors without holding brake

JZSP-C7M143-xx-E-G#

JZSP-C7M144-xx-E-G#

Connector: ST-BESTN8A8004S (1613580)
From Phoenix Contact GmbH & Co. KG

Connector: SF-5ESTN8A8B0OA1S (1618194)
From Phoenix Contact GmbH & Co. KG

[ Pin No. | Function | Wire Golor |
1 n.c. n.c.
2 n.c. n.c.
3 u Black wire 1
4 \Y Black wire 2
6 n.c. n.c.
7 W Black wire 3
PE (5) PE Green-yellow
Housing Shield
[PinNo. | Function | Wire Golor |
1 \ Black wire 2
2 n.c. n.c.
4 n.c. n.c.
5 u Black wire 1
6 W Black wire 3
PE (3) PE Green-yellow
Housing Shield

31
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Rotary Servomotors SGM7J

Power cables for rotary servomotors with holding brake

Servomotor

Model Cable & connector type | Length Order No. Specification

3m JZSP-C7M343-03-E-G#

Flexible Power cable 4 x 5m RO SRS

SGM7J-02t0-08  1.5mm? & 2 x 1.5mm? for 10m JZSP-C7M343-10-E-G#
brake with M17 connector 15m JZSP-C7M343-15-E-G

20m JZSP-C7M343-20-E-G#

3m JZSP-C7M344-03-E-G#

. 5m JZSP-C7M344-05-E-G# e

Flexible Power cable 4 x { =

SGM7J-15 1.5mm? & 2 x 1.5mm? for 10m JZSP-C7M344-10-E-G# =
brake with M23 connector

15m JZSP-C7M344-15-E-G# e Eoreanns

20m JZSP-C7M344-20-E-G#

Cables are manufactured with an accuracy of one decimal place. Customized cable length possible (e.g. 07A5 for 7.5 m).

Pin layout for power cables for rotary servomotors with holding brake

JZSP-C7M343-xx-E-G#

P | Fonton | e G|

1 + Black
Connector: ST-6ESTN8A8005S (1624550) 2 n.c. n.c.
From Phoenix Contact GmbH & Co. KG 3 U Black wire 1
4 \Y Black wire 2
6 White
7 W Black wire 3
PE (5) PE Green-yellow
Housing Shield
JZSP-C7M344-xx-E-G#
oo | oncion | inGolor
1 \ Black wire 2
Connector: SF-5ESTN8AB0A3S (1618196) 2 + Black
From Phoenix Contact GmbH & Co. KG 4 White
5 u Black wire 1
6 W Black wire 3
PE (3) PE Green-yellow
Housing Shield
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Encoder cables for rotary servomotors

Cable & connector type

Flexible Encoder cable

with straight connector

M12

Flexible Encoder cable
with angled connector
M12

Sigma-7 Extension for

Encoder cable with Con-
nectors length 0.3m for

Abs. Encoder

Length

3m
5m
10m
15m
20m
3m
5m
10m
15m
20m

Sigma-7 cable

for absolute encoder*

JZSP-C7PA2M-03-E-G#
JZSP-C7PA2M-05-E-G#
JZSP-C7PA2M-10-E-G#
JZSP-C7PA2M-15-E-G#
JZSP-C7PA2M-20-E-G#
JZSP-C7PA2N-03-E-G#
JZSP-C7PA2N-05-E-G#
JZSP-C7PA2N-10-E-Gi#
JZSP-C7PA2N-15-E-G#
JZSP-C7PA2N-20-E-G#

JZSP-CSP12-E-Gi#

Sigma-7 cable
for incremental
encoder

JZSP-C7PI2M-03-E-Gi#
JZSP-C7PI2M-05-E-G#
JZSP-C7PI2M-10-E-G#
JZSP-C7PI2M-15-E-G#
JZSP-C7PI2M-20-E-G#
JZSP-C7PI2N-03-E-G#
JZSP-C7PI2N-05-E-G#
JZSP-C7PI2N-10-E-G#
JZSP-C7PI2N-15-E-G#
JZSP-C7PI2N-20-E-G#

Appearance

Rotary Servomotors SGM7J

|- /.

3€

38

e

SERVOPACK End

0.3m

@:J;l::::m
T Battery Case

Cables are manufactured with an accuracy of one decimal place. Customized cable length possible (e.g. 07A5 for 7.5 m).

* Sigma-7 cables for absolute encoders have a battery case (Battery attached).

Motor connection shielding clamp

Shielding clamp mountable on Sigma-7 400V SERVOPACKS up to 15 kW.
Contact your Yaskawa representative for more information.

SERVOPACK Model Specification

Sigma-7 400V up to 3.0kW

Sigma-7 400V

from 5kW up to 7.5kW

Sigma-7 400V

for 11kW & 15kW

KLBUE 4-13.5_SC

KLBUE 10-20_SC

KLBUE 15-32_SC

(Battery attached)

Encoder End

!
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Rotary Servom

Model designations

SGM7A - 02 D F F 6 1

Sigma-7 Series 1st + 2nd 3rd 4th 5th 6th 7th  digit
Servomotors:

SGM7A 1st + 2nd digit - Rated Output 3rd digit - Power Supply 6th digit - Shaft End

Code Specification Voltage Code Specifications

02 200W Code Specification 2 Straight without key

04  400W D 400 VAC 6 Straight with key and tap
08  750W

10 1.0 KW 4th digit - Serial Encoder
' Code Specification 7th digit - Options

15 1.5 kw

6 24-bit batteryless absolute Code Specifications
20 2.0 kW . .

7 24-bit absolute 1 Without options
25 2.5 kW . . .

F 24-bit incremental C With holding brake (24 VDC)
- 5th digit - Design Revision P | il e
40 40KW Order = s With dust seal and holding
50 5.0 kW brake (24 VDC)

[ Standard Model
70 7.0kW

*1 Please contact your Yaskawa representative about availability.
*2 This option is supported only for SGM7A-10 to -50 Servomotors.
*3 These options are not supported by SGM7A-70 Servomotors.
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Rotary Servomotors SGM7A

Specifications and ratings

Specifications

Model SGM7A-
Time Rating

Thermal Class
Insulation Resistance
Withstand Voltage
Excitation

Mounting

Drive Method
Rotation Direction

Vibration Class*"
Surrounding Air

Temperature
Surrounding Air
Humidity
Environmental
Conditions Installation Site
Storage
Environment
Impact Accelerati-
ghof:k ., onRateatFlange
ERsiEes Number of Impacts
Vibration Vibration Accelera-
Resistance*® tion Rate at Flange
SGD7S-
Applicable

SERVOPACKs  SGD7W-

*1 A Vibration class of V15 indicates a vibration amplitude of 15 pm maximum
on the Servomotor without a load at the rated motor speed.

*2 The shock resistance for shock in the vertical direction when the Servomotor is mounted with the shaft in a horizontal

position is given in the above table.

04D 08D 10D 15D 20D

Continuous

02D 25D 30D 40D 50D 70D

500 VDC, 10 MQ min.
1,800 VAC for 1 minute
Permanent magnet
Flange-mounted
Direct drive
Counterclockwise (CCW) for forward reference when viewed from the load side
V15

0 °C to 40 °C (With derating, usage is possible between 40 °C and 60 °C)**

20 % to 80 % relative humidity (with no condensation)

Must be indoors and free of corrosive and explosive gases.
Must be well-ventilated and free of dust and moisture.
Must facilitate inspection and cleaning.
Must have an altitude of 1,000 m or less. (With derating, usage is possible between 1,000m and 2,000 m.)*®
Must be free of strong magnetic fields.
Store the Servomotor in the following environment if you store it with the power cable disconnected.
Storage Temperature: -20 °C to 60 °C (with no freezing)
Storage Humidity: 20 % to 80 % relative humidity (with no condensation)

490m/s?
2 times
49m/s? (Models 15A to 30D: 24.5m/s? front to back) 14.7m/s?
1R9D 3R5D 5R4D 8R4D 120D 170D 260D
2R6D*¢ 2R6D
2ReD*e or or 5R4D* 5R4D -
5R4D*¢  5R4D*®
# Vertical

Shock Applied to the Servomotor

Vertical

*3 The vertical, side-to-side, and front-to-back vibration resistance for vibration in three directions when the Servomo-
tor is mounted with the shaft in a horizontal position is given in the above table. The strength of the vibration that
the Servomotor can withstand depends on the application. Always check the vibration acceleration rate that is ap-
plied to the Servomotor with the actual equipment.

Front to back

Horizontal direction

Side to side Vibration Applied to the Servomotor

*4 Refer to the section “Applications where the Surrounding Air Temperature of the Servomotor Exceeds 40°C”.

*5 If the altitude will exceed 1,000 m, refer to the section “Applications where the Altitude of the Servomotor Exceeds
1000m”.

*6 If you use this combination, performance may not be as good, e.g., the control gain may not increase, in comparison
with using a Sigma-7 Single Axis SERVOPACK.
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Rotary Servomotors SGM7A

Servomotor ratings

Voltage 400 V

Model SGM7A- 02D 04D 08D 10D 15D 20D 25D 30D
Rated Output* W 200 400 750 1,000 1,500 2,000 2,500 3,000
Rated Torque*',*? Nm 0.637 1.27 2.39 3.18 4.90 6.36 7.96 9.80
'T”Stamff‘eous i Nm 223 446 836 111 147 19.1 23.9 29.4
orque
Rated Current*! A 1.2 1.2 2.2 3.2 4.7 6.1 7.4 8.9
Instantaneous Maximum A 5.1 49 85 12 14 20 25 28
Current™!
Rated Motor Speed ™! min' 3000
Maximum Motor Speed ™’ min! 60007
Torque Constant Nm/A 0.556 1.11 1.16 1.07 1.28 1.18 1.15 1.16
" 0.139 0.216 0.775 0.971 2.00 2.47 3.19 7.00
-4 2
Vel e el et X10FkM®  'ong)  (0.286) (0.955) (1.15) (225 (272) (344  (9.20)
29.2 74.7 73.7 104 120 164 199 137
*1
Rated Power Hate KW/ (19.4) (563) (59.8) (87.9)  (106) (148 (184  (104)
Rated Angular Acceleration rad/s? 45,800 58,700 30,800 32,700 24,500 25,700 24,900 14,000
Rate*! (30,400) (44,400) (25,0000 (27,600) (21,700) (23,300) (23,100) (10,600)
Derating Rate for Servomotor o
with Dust Seal i B % 100
Heat Sink Size mm 250 x 250 x 6 300 x 300 x 12
Protective Structure*® Totally enclosed, self-cooled, IP67
Rated o
Voltage \ 24VDC £ 10%
Capacity W 6 6.5 12
Holding Nm 0637 127 239  3.18 7.84 7.84 10
Torque
Holding Brake  pomcance  Q@20°C)  96x10% 88.6410% 48+10%
Specifications**
2 gated A (at 20°C) 0.25 0.27 0.5
urrent
Time required
to release ms 60 80 170
Brake
Time required ms 100 80
to brake
Allowable Load  Standard 30 times 20 times 10 times
Moment of ) .
Inertia With External Regenerative
(Motor Moment Resistqr and Dynamic Bra- 30 times 20 times 30 times 20 times
of Inertia Ratio) ke Resistor Connected
LF mm 25 35 45
Allowable Shaft ~ Allowable = 245 392 686 980
Load*s Radial Load
Allowable
Thrust Load 4 147 IEle
Note: The values in parentheses are for Servomotors with Holding Brakes.
*1. For the SGM7A-02D to SGM7A-10D, these values are for operation in combination with a SERVOPACK when the
temperature of the armature winding is 100°C. The values for other items are at 20°C. For the SGM7A-15D to SG-
M7A-30D, these values are for operation in combination with a SERVOPACK when the temperature of the armature
winding is 20°C. These are typical values.
*2. The rated torques are the continuous allowable torque values at a surrounding air temperature of 40°C with an alu-
minum heat sink of the dimensions given in the table.
*3. This does not apply to the shaft opening. Protective structure specifications apply only when the special cable is used.
*4. Observe the following precautions if you use a Servomotor with a Holding Brake. LE
 The holding brake cannot be used to stop the Servomotor.
« The time required to release the brake and the time required to brake depend on which discharge circuit is used. l Radial load
Confirm that the operation delay time is appropriate for the actual equipment.
* The 24-VDC power supply is not provided by Yaskawa. I . -~
Thrust load

*5. The allowable shaft loads are illustrated in the following figure. Design the mechanical system so that the thrust and
radial loads applied to the Servomotor shaft end during operation do not exceed the values given in the table.

*
(o)

. For the SGM7A-25D, the maximum motor speed for the continuous duty zone is 5,000 min-1. Use the Servomotor
within the continuous duty zone for the average motor speed and effective torque.

YASKAWA SIGMA-7 | CATALOG

40D
4,000
12.6
37.8
12.5

38

1.06
9.60
(11.8)
165
(134)

13,100
(10,600)

50D 70D
5000 7,000
15.8 223
476 54.0
13.8 19.2
42 525
1.21 1.21

(] 421:2) 12:8
(??g) St

BB

400 x 400 x 20

Totally
enclosed,
separately

cooled

(with
fan), IP22
cooled
(with fan)
10 -
20 -
59 -
0.41 -
100 -
5 times 15 times
15 times
63
1,176
392



Motor speed-torque characteristics

SGM7A-02D SGM7A-04D
2.5 5
-
_ 2 _ 4 \
£ £
z 1.5 z 3
g B 3 8
g g 2
o o
= o5 Foy
A ™ A

0
01000 2000 3000 4000 5000 6000
Motor speed (min-')

0
01000 2000 3000 4000 5000 6000
Motor speed (min-')

SGM7A-15D SGM7A-20D
15 =\ 20
_ 12 ‘\ _ 16
o S 12 N\
< B N < B
3 \| &
g © \ g 8
g o IS
4
A A
0 0
01000 2000 3000 4000 5000 6000 01000 2000 3000 4000 5000 6000
Motor speed (min-') Motor speed (min-')
SGM7A-40D SGM7A-50D
40
32
'é N ’é\ 40
z 24 Z 30 N
® B o B
3 16 5 20
o o
= =
8 \“s 10
A A

0
0 1000 2000 3000 4000 5000 6000
Motor speed (min)

Note:

1.

N

For the SGM7A-02D to SGM7A-10D, these values
are for operation in combination with a SERVOPACK
when the temperature of the armature winding is
100°C.

For the SGM7A-15D to SGM7A-30D, these values
are for operation in combination with a SERVOPACK
when the temperature of the armature winding is
20°C. These are typical values.

. The characteristics in the intermittent duty zone

depend on the power supply voltage. The intermittent
duty zones in the graphs show the characteristics
when a three-phase, 400-VAC power supply voltage
is used.

0
01000 2000 3000 4000 5000 6000
Motor speed (min-)

Torque (N-m)

Torque (N-m)

Torque (N-m)

SGM7A-08D
10
8 N
6
4 B
2
Al [
0
01000 2000 3000 4000 5000 6000
Motor speed (min)
SGM7A-25D
20 \
15 B
10
|
5 A
0
01000 2000 3000 4000 5000 6000
Motor speed (min')
SGM7A-70D
60
50
\\
40 \
30 B N\
N
[
10 =

00 1000 2000 3000 4000 5000 6000

A

Motor speed (min)

3. If the effective torque is within the allowable range for
the rated torque, the Servomotor can be used within
the intermittent duty zone.

4. If you use a Servomotor Main Circuit Cable that
exceeds 20 m, the intermittent duty zone in the
torque-motor speed characteristics will become
smaller because the voltage drop increases.

Torque (N-m)

Torque (N-m)

15
12

9
6
3
0

30
24
18
12

Rotary Servomotors SGM7A

SGM7A-10D

N
N

Al

01000 2000 3000 4000 5000 6000
Motor speed (min™)

SGM7A-30D

A

0 1000 2000 3000 4000 5000 6000
Motor speed (min')
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Rotary Servomotors SGM7A

Servomotor overload protection characteristics

The overload detection level is set for hot start conditions with a Servomotor surrounding air temperature of 40 °C.

SGM7A-02, 04, 08, and 10 SGM7A-15, 20, 25, 30, 40, 50, and 70
10000 10000
@ 1000 @ 1000 =|
[0} [0} SGM7A-15, -20, -25, H
£ £ ‘\ -30, -4/0, and 50
c Motor speed of c
S 100 10 min"' or higher £ 100
5 = o /
g \‘\ N H g N
10 > Q 10
I Motor speed of = SGM7A-70
I less than 10 min™! RS i i i i i i i i
1 T T Y I A A 1 1
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300
Torque reference (percent of rated torque) Torque reference (percent of rated torque)
(%) %)

Note:
The above overload protection characteristics do not mean that you can perform continuous duty operation with an output of 100% or higher.
Use the Servomotor so that the effective torque remains within the continuous duty zone given in Motor Speed-Torque Characteristics.

Load moment of inertia

The load moment of inertia indicates the inertia of the load.
The larger the load moment of inertia, the worse the respon-
se. If the moment of inertia is too large, operation will become
unstable.

The allowable size of the load moment of inertia (J; ) for the
Servomotor is restricted. Refer to Ratings of Rotary Serovmo-
tors SGM7J. This value is provided strictly as a guideline and
results depend on Servomotor driving conditions.

An Overvoltage Alarm (A.400) is likely to occur during decele-
ration if the load moment of inertia exceeds the allowable load
moment of inertia. SERVOPACKs with a built-in regenerative
resistor may generate a Regenerative Overload Alarm (A.320).
Perform one of the following steps if this occurs.

Reduce the torque limit.

Reduce the deceleration rate.

Reduce the maximum motor speed.

Install an external regenerative resistor if the alarm cannot
be cleared using the above steps.

YASKAWA SIGMA-7 | CATALOG



Servomotor heat dissipation conditions

The Servomotor ratings are the continuous allowable values  Also, change
at a surrounding air temperature of 40°C when a heat sink is  tection timing

installed on the Servomotor. If the Servomotor is mounted on
a small device component, the Servomotor temperature may

rise considerably because the surface for heat dissipation be-
comes smaller. Refer to the following graphs for the relation
between the heat sink size and derating rate.

Note:

Rotary Servomotors SGM7A

the overload warning and overload alarm de-
in advance based on the overload detection

level of the motor. Refer to the section Servomotor Overload
Protection Characteristics.

The derating rates are applicable only when the average motor speed is less than or equal to the rated motor speed.
If the average motor speed exceeds the rated motor speed, consult with your Yaskawa representative.

Important:

The actual temperature rise depends on how the heat sink (i.e., the Servomotor
mounting section) is attached to the installation surface, what material is used for
the Servomotor mounting section, and the motor speed. Always check the Servo-
motor temperature with the actual equipment.

120

100

80

60

Derating rate (%)

40

20

120

100

80

60

40

Derating rate (%)

20

0

SGM7A-02, 04

0

50 100 150 200 250 300
Heat sink size (mm)

[—SGM7A-70

V>
SGM7A-SO/ //<
\ / /SG 7>\-40, 50

7

/

0

100 200 300 400 500
Heat sink size (mm)

Derating rate (%)

120 T 120
100|_SGM7A-08
— 100
50 /% %
/ Y
0 / SGM7A-10 o
4 £ 60
=
©
40 5
o
20 40
0
50 100 150 200 250 300 350

Heat sink size (mm)

See Servomotor Ratings for more information.

20
0 50 100 150 200 250 300 350

SGM7A-15, 20, 25

o

Heat sink size (mm)
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Rotary Servomotors SGM7A

Applications where the surrounding air temperature of the servomotor
exceeds 40°C

The Servomotor ratings are the continuous allowable values  Also, change the overload warning and overload alarm de-
at a surrounding air temperature of 40°C. If you use a Ser-  tection timing in advance based on the overload detection
vomotor at a surrounding air temperature that exceeds 40°C  level of the motor. Refer to the section Servomotor Overload
(60°C max.), apply a suitable derating rate from the following  Protection Characteristics.

graphs.

Note:

1. Use the combination of the SERVOPACK and Servomotor so that the derating conditions are satisfied for both the
SERVOPACK and Servomotor.

2. The derating rates are applicable only when the average motor speed is less than or equal to the rated motor
speed. If the average motor speed exceeds the rated motor speed, consult with your Yaskawa representative.

120 120 120
100 100 100
S S S
9 \ g 8 g 8 \
& \ & & \
> 60 > 60 > 60
= SGM7A-02, 04 < £ :
5 5 SGM7A-08, 10 \ 5 SGM7A-15, 20, 25
g w0 S 40 S 40
a a a
20 20 20
0 0 0
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
Surrounding air temperature (°C) Surrounding air temperature (°C) Surrounding air temperature (°C)
120 T
SGM7A-70
100
£ 80
: A
8 60
= SGM7A-50 \/\
£ 40 !
g R4
20 *S‘GM7‘A-30‘ 40+ =

0
0 10 20 30 40 50 60 70
Surrounding air temperature (°C)
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Applications where the altitude of the servomotor exceeds 1,000 m

The Servomotor ratings are the continuous allowable values  Also, change the overload warning and overload alarm de-
at an altitude of 1,000 m or less. If you use a Servomotor at  tection timing in advance based on the overload detection
an altitude that exceeds 1,000 m (2,000 m max.), the heat level of the motor. Refer to the section Servomotor Overload
dissipation effect of the air is reduced. Apply the appropriate  Protection Characteristics.

derating rate from the following graphs.

Note:

1. Use the combination of the SERVOPACK and Servomotor so that the derating conditions are satisfied for both the
SERVOPACK and Servomotor.

2. The derating rates are applicable only when the average motor speed is less than or equal to the rated motor
speed. If the average motor speed exceeds the rated motor speed, consult with your Yaskawa representative.

120 120 T 120
SGM7A-08
100 100 100
g DA 2 { g
< g0 ™~ < 80 N < 80 \\
2 SGM7A-02, 04 2 2
@ @ SGM7A-10 ©
> 60 o 60 o 60
2 £ £ SGM7A-15, 20, 25
S 40 S 40 S 40
[0 D [0
a a a
20 20 20
0 0 0
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Altitude (m) Altitude (m) Altitude (m)
120 i
SGM7A-70
100 /
E &0
9
S 60 \
o [saM7As0, 4}0 /\
T 40
g [/ \
SGM7A-50
20 ‘
0 500 1000 1500 2000 2500
Altitude (m)
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Rotary Servomotors SGM7A

External dimensions
SGM7A-02, -04

25

I Notation

I O: Square dimensions

LL 30

T
Lo

46.5

\ fcha 0.02
A

106.5

I

aeo

LB dia.

S dia

T

[0j0.04 dia[A| Unit: mm

Model SGM7A- L LL LM LB S L1 L2 Approx. Mass [kg]

108.5 785 0 0 65 09

02DOF20 1485  (18.5) 51.2 500 s 140011 25 (105) 15
125 95 0 0 81.5 12

04DOF20 (165) (135) 67.2 8050s  Moon M5 jarp 18

Note:
Motors with batteryless encoder have different dimensions. Please contact your Yaskawa representative.

The values in parentheses are for Servomotors with Holding Brakes.

Refer to the section Shaft End Specifications for SGMA7A-02 to -10.
Refer to the section Connector Specifications.

YASKAWA SIGMA-7 | CATALOG




SGM7A-08

L2

495 L1
L
L 40
2
LM Tl 115
¥ [L[0.04]A] JESEN
‘y: le}
€
L Ll i
L I= 0 ]
g 5 R
SEEE 1 & % ,
? 2y ‘B — 4 =
N 8 g g 1 7<)
w g@ 5 i D
—
y ®
4% 7 dia
Model SGM7A- L LL LM LB S L1 L2 Approx. Mass [kg]
1465 106.5 0 0 93 24
osboren (1935)  (153.5) 7 oo 19001 8 (140) @.0)
Note:

Motors with batteryless encoder have different dimensions. Please contact your Yaskawa representative.

The values in parentheses are for Servomotors with Holding Brakes.
Refer to the section Shaft End Specifications for SGMA7A-02 to -10.
Refer to the section Connector Specifications.

Rotary Servomotors SGM7A

Unit: mm
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Rotary Servomotors SGM7A

SGM7A-10

25
L2
. T
. -
@ @ 4
—
&
—p
54 L1
L
LL 40 28
‘ iy 11.5
3 1
Gl
~ 25 9 -
, o
1 % % Q I ] 3 3 =1
=L, ‘
- R - % 0 i |
C - ] X :
] X
- 16 - )74 .
el a I
. : o
©
S £ 35 8 -
Z
. {1‘,
4 x 7 dia.

A

[oseisawra | L || | o | s | L1 | L2 | AproxMassical|
3.2

171 131 0 0 17.5 :
1000F20 218) (178) 103.5 7000 190 77 (16439) 68)

Note:
Motors with batteryless encoder have different dimensions. Please contact your Yaskawa representative.

The values in parentheses are for Servomotors with Holding Brakes.
Refer to the section Shaft End Specifications for SGMA7A-02 to -10.
Refer to the section Connector Specifications.

Dimensions with dust seal option o
i
'
E1 E2 LS1 LS2 %Lﬁ
10D 47 61 5.5 11 )
3
Ea
1

Dust seal cover
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Rotary Servomotors SGM7A

Shaft end specifications for SGM7A-02 to -10

SGM7A-00000O0O0

Specification

2 Straight without key
6 Straight with key and tap for one location
(Key slot is JIS B1301-1996 fastening type.)

Servomotor Model SGM7A-
Shaft End Details
02 04 08 10

Code: 2 (Straight without Key)
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LR _
% LR 30 40
g 0 0
B o S 14 o1 19 oot

Code: 6 (Straight with Key and Tap)

LR QK 14 22

| Y ;%CUP

Cross section Y-Y

(2]
—
~
-
©

la.

Sd

3.5
M5 x 8L M6 x 10L

T Cc 4 =
W O o,
(o)l o))

45
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\’506@.

SHE

W
‘&C)

Model SGM7A-

15DOF20
20D0OF20

25D0OF20

Note:

Motors with batteryless encoder have different dimensions. Please contact your Yaskawa representative.

1. The values in parentheses are for Servomotors with Holding Brakes.

Rotary Servomotors SGM7A

SGM7A-15, -20, and -25

T3

69

Shaft End Details
45
3
-
I i)
Lo}
<
Bl
o °
3 Q &

‘¢

T 1]

Blp 6L

I
T A
O |~ o
pry w (]
S % g—
o2
>< » 40
@owmo-!  |F| 057
3
RO ©
L LL LM
204 159 121
(045)  (200)  (162)
220 175 137
©61) (@16 (178)
243 198 160
©94) (249  (211)

2. Servomotors with Dust Seals have the same dimensions.

3. Refer to Shaft End Specifications for SGM7A-15 to -70 for details.

4. Refer to the section Connector Specifications.
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Unit: mm

Approx.
Mass [kg]

Refer to Shaft End Specifications
for SGM7A-15 to -70 for detalils.



SGM7A-30 to -50

L1 54

182.5

0.02[7]
A
O|n&
w22y T "
S
g 55
& 1.5
Fooo- | 6
63
A O0AID
Model SGM7A- L w | wm | L L2 LB
250 196 158 183 0
sobbFed o5 (32 (194 ' 19 19003
208 235 197 200 0
“0bla/A2s! @34) @) @33 0 (s 1105 435
338 275 237 262 0
SOBEREE @74 @11) @) 20 (oog) 110 6,008
Note:

Motors with batteryless encoder have different dimensions. Please contact your Yaskawa representative.

1. The values in parentheses are for Servomotors with Holding Brakes.
2. Servomotors with Dust Seals have the same dimensions.

3. Refer to Shaft End Specifications for SGM7A-15 to -70 for details.
4. Refer to the section Connector Specifications.

Rotary Servomotors SGM7A

Shaft End Details
63

L
|
45 dia.

S dia.

kﬁ

Q
Refer to Shaft End Specifications
or SGM7A-15 to -70 for detalils.

30 dia

Unit: mm

Shaft End
Dimensions Approx.

Q Mass [kg]
%5 (12:?)
55 (1222)
%5 (1;2)
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Rotary Servomotors SGM7A

SGM7A-70

Shaft End Details

63
6
[3
u
g
a9 S
"
@
4 x 9 dia.
i 3
efer to Shaft End Specifications
- & for SGM7A-15 to -70 for details.
> & 5 %
- ' = L
X/ & o ey
w ,
< o i
oY ()
: o130 ) 6 12 180 Unit: mm
144 (AT0.04[1] ™ e
63 LL
L
Shaft End A
Model SGM7A- L LL LM L1 L2 LB Dimensions M IR
ass [kg]
S Q
0 0
robOF20O 397 334 291 204 262 1 1070.035 2870013 55 19.0
Note:

Motors with batteryless encoder have different dimensions. Please contact your Yaskawa representative.

1. The values in parentheses are for Servomotors with Holding Brakes.
2. Servomotors with Dust Seals have the same dimensions.

3. Refer to Shaft End Specifications for SGM7A-15 to -70 for details.
4. Refer to the section Connector Specifications.

Cooling fan specification

e Single-Phase, 220V
® 50/60 Hz

e 17/15W

* 0.11/0.09 A
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Rotary Servomotors SGM7A

Shaft end specifications for SGM7A-15 to -70

SGM7A-00000O0O0

Specification
2 Straight without key

6 Straight with key and tap for one location
(Key slot is JIS B1301-1996 fastening type.)
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o
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=
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o
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Servomotor Model SGM7A-
Shaft End Details
15 20 25 30 40 50 70

Code: 2 (Straight without Key)

LR

e
- — $ Q 40 55
M

Code: 6 (Straight with Key and Tap)

0 0
S 24-0.013 28-0.013

VL’ LR 45 63
Q Q 40 55
QK
QK 32 50
-0.013 -0.013

P M8 screw, Depth: 16

|
]
|
I
—]
[
I
|
I
|
I
c 4 = o
IN
o
~» N
%
o
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Rotary Servomotors SGM7A

Connector specifications

SGM7A-02 to -70
e Encoder Connector Specifications

Receptacle
Size: M12
Part number: 1419959

Model: SACC-MSQ-M12MS-25-3,2 SCO
Manufacturer: Phoenix Contact

SGM7A-02 to -08

e Servomotor Connector Specifications

Receptacle
FG Size: M17
6 ’ Part number: 1620448
N Model: ST-5EP1N8AA500S
7 0 Manufacturer: Phoenix Contact
B —

SGM7A-10 to -50

e Servomotor Connector Specifications
6 FG

Receptacle
4 Size: M23
Part number: 1617905

Model: SF-5EP1NS8AADOOS
Manufacturer: Phoenix Contact

SGM7A-70

e Servomotor Connector Specifications

Receptacle
Size: M40
Part number: 1607927

Model: SM-5EPWNS8AADOOS
Manufacturer: Phoenix Contact

50 YASKAWA SIGMA-7 | CATALOG

Empty
ousing  Shield

(Brake)
u

\
Empty
(Brake)
W

FG FG
Housing  Shield

~NOoO O~ W

1 Y

2 (Brake)
4 (Brake)
5 u

6 W

FG FG

Housing  Shield

U u

\ \

W W

+ Empty
= Empty
FG FG

Housing  Shield



Rotary Servomotors SGM7A

SGM7A-70
e Fan Connector Specifications

1 ALARM TERMINAL

Receptacle 3 FAN MOTOR
Size: M17 4 FAN MOTOR
Part number: 1620448 ? é;ﬁy L
Model: ST-5EP1N8AA500S BT ool
Manufacturer: Phoenix Contact

Servomotor connector rotational angle

Allowable number of rotations: 10

SGM7A-02 to -10 SGMT7A-15 to -25 SGM7A-30 to -50

—= —
= el
s A=

270°

009

SGM7A-70

=— O\

ﬁ

\
/E . y
S
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Rotary Servomotors SGM7A

Power cables for rotary servomotors without holding brake

Servomotor Model | Cable & connector type Order No. Specification

3m JZSP-C7M143-03-E-G#
5m JZSP-C7M143-05-E-G#

Flexible Power cable 4 x
1.5mm? with M17 connector

SGM7A-02 to -08 10m JZSP-C7M143-10-E-G#

15m  JZSP-C7TM143-15-E-G# lk -

v Motor el

20m JZSP-C7M143-20-E-G#
3m JZSP-C7M144-03-E-G#

5m JZSP-C7M144-05-E-G#
Flexible Power cable 4 x
1.5mm? with M23 connector

SGM7A-10 to -25 10m JZSP-C7M144-10-E-G#

15m JZSP-C7M144-15-E-G#

20m JZSP-C7M144-20-E-G#
3m JZSP-C7M154-03-E-Gi#

5m JZSP-C7M154-05-E-G# =

Flexible Power cable 4 x H=
- _ - - - | [—|
SGM7A-30 2 5mm? with M23 connector 10m JZSP-C7M154-10-E-G# =

cemes

15m  JZSP-C7TM154-15-E-G#

20m JZSP-C7M154-20-E-G#
3m JZSP-C7M164-03-E-G#

5m JZSP-C7M164-05-E-G#

Flexible Power cable 4 x
4mm? with M23 connector

SGM7A-40 to -50 10m JZSP-C7M164-10-E-G#

15m JZSP-C7M164-15-E-G#
20m JZSP-C7M164-20-E-G#
3m JZSP-C7M175-03-E-G#

5m JZSP-C7M175-05-E-G#
Flexible Power cable 4 x
6.0mm? with M40 connector

SGM7A-70 10m JZSP-C7M175-10-E-G#

15m JZSP-C7TM175-15-E-G#

(129 o s 1
(SH-SESBABLIIS)

20m JZSP-C7M175-20-E-G#

Cables are manufactured with an accuracy of one decimal place. Customized cable length possible (e.g. 07A5 for 7.5 m).

Pin layout for power cables for rotary servomotors without holding brake

JZSP-C7M143-xx-E-G#

| PinNo. | Function | _Wire Color |
1 n.c. n.c.
2 n.c. n.c.
Connector: ST-6ESTN8A8004S (1613580) g T Black wire 1
From Phoenix Contact GmbH & Co. KG _
4 Y Black wire 2
6 n.c. n.c.
7 W Black wire 3
PE (5) PE Green-yellow
Housing Shield
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JZSP-C7M144-xx-E-G#

Connector: SF-5ESTN8AB0A1S (1618194)
From Phoenix Contact GmbH & Co. KG

(7N
Q A

JZSP-C7M154-xx-E-G#

Connector: SF-5ESTN8AB0A2S (1618195)
From Phoenix Contact GmbH & Co. KG

JZSP-C7M164-xx-E-G#

Connector: SF-5ESTN8AB0A3S (1618199)
From Phoenix Contact GmbH & Co. KG

JZSP-C7M175-xx-E-G#

M&0x1.5
SpeedCan

Connector: SM-5ESTN8A8L32S (1613428)
From Phoenix Contact GmbH & Co. KG

JZSP-C7M185-xx-E-G#

M&0x1.5
SpeedCon

Connector: SM-5ESTN8A8L33S (1613429)
From Phoenix Contact GmbH & Co. KG

Pin No. Function Wire Color
1 V Black wire 2
2 n.c. n.c.
4 n.c. n.c.
5 U Black wire 1
6 W Black wire 3
PE (3) PE Green-yellow
Housing Shield
["PinNo. | Function | Wire Golor |
1 \ Black wire 2
2 n.c. n.c.
4 n.c. n.c.
5 U Black wire 1
6 w Black wire 3
PE (3) PE Green-yellow
Housing Shield
[PinNo. | Function | Wire Golor |
1 \ Black wire 2
2 n.c. n.c.
4 n.c. n.c.
5 U Black wire 1
6 W Black wire 3
PE (3) BE Green-yellow
Housing Shield

PinNo. | Function | wire Golor

\

U
W
PE
Housing

"Pin No. | Function | Wie Golor

\
+

W
PE
Housing

\
n.c.
n.c.

u

W
BE

\
n.c.
n.c.

u

W
PE

Rotary Servomotors SGM7A

Black wire 2

n.c.

n.c.
Black wire 1
Black wire 3
Green-yellow

Shield

Black wire 2

n.c.

n.c.
Black wire 1
Black wire 3
Green-yellow

Shield

53

£
(=]
(=
o
=
=
=
[}
g
o
oc




Rotary Servomotors SGM7A

Power cables for rotary servomotors with holding brake

Servomotor
Cable & connector type | Length
3m

SGM7A-02 to -08

SGM7A-10 to -25

SGM7A-30

SGM7A-40 to -50

SGM7A-70

Flexible Power cable 4 x
1.5mm? & 2 x 1.5mm? for
brake with M17 connector

Flexible Power cable 4 x
1.5mm? & 2 x 1.5mm? for
brake with M23 connector

Flexible Power cable 4 x
2.5mm? & 2 x 1.5mm? for
brake with M23 connector

Flexible Power cable 4 x
4mm? & 2 x 1.5mm? for
brake with M23 connector

Flexible Power cable 4 x
6.0mm? & 2 x 1.5mm? for
brake with M40 connector

5m
10m
15m
20m
3m
5m
10m
15m
20m
3m
5m
10m
15m
20m
3m
5m
10m
15m
20m
3m
5m
10m
15m
20m

JZSP-C7M343-03-E-G#
JZSP-C7M343-05-E-G#
JZSP-C7M343-10-E-G#
JZSP-C7M343-15-E-G#
JZSP-C7M343-20-E-G#
JZSP-C7M344-03-E-G#
JZSP-C7M344-05-E-G#
JZSP-C7M344-10-E-G#
JZSP-C7M344-15-E-G#
JZSP-C7M344-20-E-G#
JZSP-C7M354-03-E-Gi#
JZSP-C7M354-05-E-Gi#
JZSP-C7M354-10-E-G#
JZSP-C7M354-15-E-Gi#
JZSP-C7M354-20-E-G#
JZSP-C7M364-03-E-G#
JZSP-C7M364-05-E-G#
JZSP-C7M364-10-E-G#
JZSP-C7M364-15-E-G#
JZSP-C7M364-20-E-G#
JZSP-C7M375-03-E-G#
JZSP-C7M375-05-E-G#
JZSP-C7M375-10-E-G#
JZSP-C7M375-15-E-G#
JZSP-C7M375-20-E-G#

SpeCiﬁcation

L

(ste196)
(SF-SESTNBAB0ATS)

ce18196)
(SF-SESINBABDAZS)

&

=i

618199)
SBABLEZS)

[

] gt -

\
e )/\

Cables are manufactured with an accuracy of one decimal place. Customized cable length possible (e.g. 07A5 for 7.5 m).
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Rotary Servomotors SGM7A

Pin layout for power cables for rotary servomotors with holding brake

JZSP-C7M343-xx-E-G#

[ Pin No. | Function | Wire Golor _
1 + Black
2 n.c. n.c.
Connector: ST-BESTN8A8005S (1624550) B T Black wire 1 2
From Phoenix Contact GmbH & Co. KG : B
4 \ Black wire 2 =
6 - White %
7 w Black wire 3 2
PE (5) PE Green-yellow
Housing Shield
JZSP-C7M344-xx-E-G#
[ Pin No. | Function | Wire Golor _|
1 V Black wire 2
2 + Black
Connector: SF-6ESTN8SAB0ASS (1618196) 7 i T
From Phoenix Contact GmbH & Co. KG s U E——
6 W Black wire 3
PE (3) PE Green-yellow
Housing Shield
JZSP-C7M354-xx-E-G#
[ PinNo. | Function | _Wire Color |
1 \ Black wire 2
2 + Black
Connector: SF-5ESTN8AB0A3S (1618195) 7 e
From Phoenix Contact GmbH & Co. KG : U ET——
6 W Black wire 3
PE (3) PE Green-yellow
Housing Shield
JZSP-C7M364-xx-E-G#
["Pin No. | Function | Wire Golor |
1 \ Black wire 2
Surlze?ixlﬂuﬂ 2 + Black
Connector: SF-5ESTN8ASLB2S (1618199) 4 C
From Phoenix Contact GmbH & Co. KG : U E—
6 W Black wire 3
PE (3) PE Green-yellow
Housing Shield
JZSP-C7M375-xx-E-G#
Pin No. Function Wire Color
V V Black wire 2
Speetton + + Black wire 1.50
Connector: SM-5ESTN8A8L32S (1613428) TR 1'50
From Phoenix Contact GmbH & Co. KG _—
U U Black wire 1
W W Black wire 3
v " PE (3) PE Green-yellow
Housing Shield
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Rotary Servomotors SGM7A

Encoder cables for rotary servomotors

Sigma-7 cable
Cable & connector type | Length for absolute encoder*

JZSP-C7PA2M-03-E-G#

Sigma-7 cable
for incremental
encoder

JZSP-C7PI2M-03-E-G#

5m  JZSP-C7TPA2M-05-E-G#  JZSP-C7PI2M-05-E-G#
Flexible Encoder cable —
with straight connector 10m  JZSP-C7PA2M-10-E-G#  JZSP-C7PI2M-10-E-G# |-/ S
M12
15m  JZSP-C7TPA2M-15-E-G#  JZSP-C7PI2M-15-E-G#
20m  JZSP-C7PA2M-20-E-G#  JZSP-C7PI2M-20-E-G#
3m JZSP-C7PA2N-03-E-G#  JZSP-C7PI2N-03-E-G#
5m JZSP-C7PA2N-05-E-G#  JZSP-C7PI2N-05-E-G# ) P
Flexible Encoder cable CH 39 _ HER
with angled connector 10m  JZSP-C7PA2N-10-E-G#  JZSP-C7PI2N-10-E-G# j e
M12
15m  JZSP-C7PA2N-15-E-G#  JZSP-C7PI2N-15-E-Gi#
20m  JZSP-CTPA2N-20-E-G#  JZSP-C7PI2N-20-E-G#
SERVOPACK End 03 Encoder End
.S M

Sigma-7 Extension for

Encoder cable with Con- 5 JZSP-CSP12-E-G# B} ——{ " 1)
nectors length 0.3m for T Battery Case T

Abs. Encoder (Battery attached)

Cables are manufactured with an accuracy of one decimal place. Customized cable length possible (e.g. 07A5 for 7.5 m).

* Sigma-7 cables for absolute encoders have a battery case (Battery attached).

Fan cables for rotary servomotors

geble & conneetor e Length SIgma ¥ Flexble Gable

JZSP-C7M343-03-E-G#

Flexible Power cable B JZSP-C7M343-05-E-Gi#

for FAN 4 x 1.5mm? & —
) 2 —CT—
Fan cable for 2 x 1.5mm? with M17 =1 S -
SGM7A-70 S 10m JZSP-C7M343-10-E-G# T —
(Standard Power cable
used for FAN) 15m JZSP-C7M343-15-E-G#
20m JZSP-C7M343-20-E-G#

Cables are manufactured with an accuracy of one decimal place. Customized cable length possible (e.g. 07A5 for 7.5 m).

Pin o | Function | Wi Golor

1 Alarm terminal Black
Connector: ST-BESTNSAS005S (1624544) 2 n-c. ne.
Contact: ST-10KP030 (1618261) : T iy Sl L)
From Phoenix Contact GmbH & Co. KG 4 Fan motor Black (V)

6 Alarm terminal White

7 n.c. Black (W)

PE PE Green-yellow

Housing - Shield

YASKAWA SIGMA-7 | CATALOG



Motor connection shielding clamp

Shielding clamp mountable on Sigma-7 400V SERVOPACKs up to 15kW.
Contact your Yaskawa representative for more information.

SERVOPACK Model Order No. Specification

Rotary Servomotors SGM7A

Sigma-7 400V up to 3.0kW KLBUE 4-13.5_SC
Sigma-7 400V

from 5KW up to 7.5KW KLBUE 10-20_SC
Sigma-7 400V

for 11KW & 15KW ALeLiE g B
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Rotary Servom

Model designations

SGM7G - 05 D F F 6 F

Sigma-7 Series 1st + 2nd 3rd 4th 5th 6th 7th  digit
Servomotors:
SGM7G 1st + 2nd digit - Rated Output 3rd digit - Power Supply Voltage 6th digit - Shaft End
Code Specification Code Specification Code Specification
05 450 W D 400 VAC 5 (Straight without key W
450 W, 1.8 kW, 2.9 K
09 850 W Straight with key and tap
13 1.3 kW 4th digit - Serial Encoder 6 (450 W, 1.8 KW, 2.9 kW)
20 1.8 KW Code Specification gre  Straight without key
- " (850 W, 1.3 kW)
30 2.9 kW [§) 24-bit batteryless absolute - Straight with key and tap
44 4.4 KW 7 24-bit absolute (850 W, 1.3 kW)
55 5.5KW F 24-bit incremental
75 7.5kW
1A 11.0KW 5th digit - Design Revision 7th digit - Options
1E 15.0kW Order — Code Specification
Code Specification 1 Without options
F Standard Model c With holding brake (24 VDC)
R High-speed Model F With dust seal
*1 Please contact your Yaskawa representative about availability. H \Withidustisealiandinolding

*2 The shaft end codes are different for 850 kW and 1.3 KW Servomotors. brake (24 VDC)
The shaft diameter for 850 W Servomotors is 19 mm.
The shaft diameter for 1.3 kW Servomotors is 22 mm.

*3 Available up to 4.4kW.
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Rotary Servomotors SGM7G

Specifications and ratings

Specifications

Model SGM7G- 05D 09D 13D 20D 30D 44D 55D 75D 1AD 1ED o
Time Rating Continuous S
Thermal Class F §
Insulation Resistance 500 VDC, 10 MQ min. %
Withstand Voltage 1,800 VAC for 1 minute E
Excitation Permanent magnet

Mounting Flange-mounted

Drive Method Direct drive

Counterclockwise (CCW) for forward reference

eGPl when viewed from the load side

Vibration Class*' V15
Surrounding Air 0°Cto40°C
Temperature (With derating, usage is possible between 40 °C and 60 °C)*
Surrounding Air Humidity 20% to 80% relative humidity (with non-condensing)
e Must be indoors and free of corrosive and explosive gases.
e Must be well-ventilated and free of dust and moisture.
Environmental Installation Sit e Must facilitate inspection and cleaning.
Conditions nstafation Site e Must have an altitude of 1,000 m or less. (With derating, usage is possible between 1,000 m and
2,000 m.)*s
* Must be free of strong magnetic fields.
Store the Servomotor in the following environment if you store it with the power cable disconnected.
Storage Environment Storage Temperature: -20 °C to 60 °C (with no freezing)
Storage Humidity: 20 % to 80% relative humidity (non-condensing)
Impact Acceleration Rate 490m/s?
Shock ,  atFlange
e Number of Impacts 2 times
\gbrgtlon - Vibration Acceleration 49 m/s? (24.5 m/s? front to back) 24.5m/s?
esistance Rate at Flange
When using SGD7S- 1 RQEZ 3R5D 5R4D 8R4D 120D 170D 210D 260D 280D 370D
a Standard SGD7W. ZRSP 6 5R4D*® 5R4D
Applicable Servomotor SRAD
SERVOPACKS | When SGDT7S- 8RSD  5R4D  8R4D 120D 170D 210D =
using a
High-speed sGD7W-  2°00O"  gpyp -
Servomotor 5R4D

%

. A vibration class of V15 indicates a vibration amplitude of 15 pm maximum on the Servomotor without a load at the

rated motor speed. # Vertical

*2. The shock resistance for shock in the vertical direction when the Servomotor is mounted with the shaft in a horizontal
position is given in the above table.

Shock Applied to the Servomotor

*8. The vertical, side-to-side, and front-to-back vibration resistance for vibration in three directions when the Servomo- Vertical
tor is mounted with the shaft in a horizontal position is given in the above table. The strength of the vibration that the
Servomotor can withstand depends on the application. Always check the vibration acceleration rate that is applied to
the Servomotor with the actual equipment. Front to back Horizontal direction

Side to side Vibration Applied to the Servomotor

*4. If the surrounding air temperature will exceed 40°C, refer to the section “Applications where the Surrounding Air Tem-
perature of the Servomotor Exceeds 40°C”.

*
o

. If the altitude will exceed 1,000 m, refer to the section “Applications where the Altitude of the Servomotor Exceeds
1000m”.

*
(o)

. If you use this combination, performance may not be as good, e.g., the control gain may not increase, in comparison
with using a Sigma-7S SERVOPACK.
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Servomotor ratings

Standard servomotors

Rotary Servomotors SGM7G

Model SGM7G- 05D 09D 13D 20D 30D 44D 55D 75D 1AD 1ED
Rated Output *' kW 0.45 0.85 1.3 1.8 2.9 4.4 BB 7.5 11 15
Rated Torque *1, *2 Nm 2.86 5.39 8.34 1.5 18.6 28.4 35.0 48.0 70.0 95.4
Instantaneous Maximum Torque *' Nm 8.92 13.8 23.3 28.7 451 71.6 87.6 119 175 224
Rated Current * A 1.9 3.5 5.4 8.4 1.9 16 20.8 25.7 28.1 37.2
Instantaneous Maximum Current *! A 5.5 8.5 14 20 28 40.5 52 65 70 85
Rated Motor Speed *! min! 1,500
Maximum Motor Speed *! min-’ 3,000 2,000
Torque Constant Nm/A 1.71 1.72 1.78 1.50 1.70 1.93 1.80 1.92 2.76 2.86
. 3.33 13.9 19.9 26.0 46.0 67.5 89 125 242 303
-4 2
Motor Moment of Inertia x10%kgm® 5 5g) (16.0) 220)  (281)  (539)  (75.4)  (96.9) (133)  (261)  (341)
Rated Power Rate * KW/s 24.6 20.9 35.0 50.9 75.2 119 138 184 202 300
(22.8) (18.2) (31.6) (47.1) 64.2) (107) (126) (173) (188) (267)
Rated Anaular Acceleration Rate * rad/s? 8,590 3,880 4,190 4,420 4,040 4,210 3,930 3840 2,890 3,150
9 (7,990) (3,370) (3,790) (4,090) (3,450) 38,7700 (38,6100 (3,610) (2,680) (2,800)
250 x 250
Heat Sink Size mm X6 400 x 400 x 20 (steel) 550 x 550 x 30 (steel) 650 ?Sf:e% X35
(aluminium)
Protective Structure ** Totally enclosed, self-cooled, IP67
Rated Voltage \ 24VDC 0/+10%
Capacity W 10 185 25 32 35
Holding Torque Nm 4.5 12.7 19.6 43.1 72.6 84.3 114.6
Holding Brake ~ Coil Resistance Q (at 20 °C) 56 59 31 23 18 17
Specifications ** - gateq Current A@20°c) 043 0.41 0.77 1.05 133 146
Time Required to . 100 170 250
Release Brake
Time Required to - 80 100 80
Brake
Allowable Load  standard 15 times 5 times 10 times
Moment of ) .
Inertia With External Regenerative
(Motor Moment Resistor and Dynamic Brake 15 times 10 times
of Inertia Ratio) Resistor Connected
LF mm 40 58 79 113
Allowable Shaft ~ Allowable Radial 490 686 980 1,470 1,764 4,998
Load *5 Load
Allowable Thrust 98 343 392 490 588 2,156
Load
Note:
The values in parentheses are for Servomotors with Holding Brakes.
*1. These values are for operation in combination with a * The holding brake cannot be used to stop the
SERVOPACK when the temperature of the armature Servomotor.
winding is 20°C. These are typical values. ¢ The time required to release the brake and the
*2. The rated torques are the continuous allowable time required to brake depend on which dis- LF

torque values at a surrounding air temperature of
40°C with an aluminum or steel heat sink of the di-
mensions given in the table.

*3. This does not apply to the shaft opening. Protective
structure specifications apply only when the special
cable is used.

*
N

. Observe the following precautions if you use a Ser-
vomotor with a Holding Brake.

charge circuit is used. Confirm that the operation
delay time is appropriate for the actual equip-
ment.

* The 24-VDC power supply is not provided by
Yaskawa.

*5. The allowable shaft loads are illustrated in the fol-
lowing figure. Design the mechanical system so that
the thrust and radial loads applied to the Servomotor
shaft end during operation do not exceed the values
given in the table.

YASKAWA SIGMA-7 | CATALOG
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High-speed servomotors

Rotary Servomotors SGM7G

Model SGM7G- 05D 09D 13D 20D 30D
Rated Output *' kW 0.45 0.85 1.3 1.8 2.9
Rated Torque *', *? Nm 2.86 5.39 8.34 1.5 18.6
Instantaneous Maximum Torque *' Nm 8.8 15 22 28.7 50.0
Rated Current *' A 2.6 5.3 8.3 10.1 14.4
Instantaneous Maximum Current *! A 8.2 14 21 24 40
Rated Motor Speed *! min' 1,500
Maximum Motor Speed *! min-’' 5,000
Allowable Continuous Motor Speed min! 5,000 4,000 3,300
Torque Constant Nm/A 1.13 1.12 1.09 1.27 1.36
. 3.33 13.9 19.9 26 46.0
-4 2
Motor Moment of Inertia x10*kgm (3.58) (16) (22) (28.1) (53.9)
24.6 20.9 35 50.9 75.2
*1
Rated Power Rate kW/s (22.8) (18.2) (31.6) @7.1) 64.2)
. 8,590 3,880 4,190 4,420 4,040
*1 2 ) ) ’ ) 3
Rated Angular Acceleration Rate rad/s (7,990) (3,370) (3,790) (4,090) (3,450)
Heat Sink Size mm 200 x 250 x 400 x 400 x 20 (steel)
6 (aluminium)
Protective Structure *@ Totally enclosed, self-cooled, IP67
Rated Voltage \ 24\VDC 0/+10%
Capacity W 10
Holding Torque Nm 4.5 12.7 19.6
Holding Brake ~ Coll Resistance Q (at 20 °C) 56 59
Specifications **  Rated Current A (at 20 °C) 0.43 0.41
Time Required to
Release Brake ms 100
Time Required to
Brake ms e
Allowable Load  standard 8 times 2 times 4 times 3 times 2 times
Moment of ) .
Inertia With External Regenerative
(Motor Moment Resistor and Dynamic Brake Resis- 15 times 4 times 7 times 6 times 6 times
of Inertia Ratio) ~ tor Connected
LF mm 40 58
pllowable Shaft " Alowable Radial Load N 490 686 980
Allowable Thrust Load N 98 343 392
Note:
The values in parentheses are for Servomotors with Holding Brakes.
*1. These values are for operation in combination with a * The holding brake cannot be used to stop the
SERVOPACK when the temperature of the armature Servomotor.
winding is 20°C. These are typical values. o The time required to release the brake and the
*2. The rated torques are the continuous allowable time required to brake depend on which dis-
torque values at a surrounding air temperature of charge circuit is used. Confirm that the operation N
40°C with an aluminum or steel heat sink of the di- delay time is appropriate for the actual equip- ‘ﬂ
mensions given in the table. ment. ‘Radial load
e The 24-VDC power supply is not provided by I }:) - >
*8. This does not apply to the shaft opening. Protective Yaskawa.
structure specifications apply only when the special Thrust load

cable is used.

. Observe the following precautions if you use a Ser-

vomotor with a Holding Brake.

*5. The allowable shaft loads are illustrated in the fol-

lowing figure. Design the mechanical system so that
the thrust and radial loads applied to the Servomotor
shaft end during operation do not exceed the values
given in the table.

44D
]
4.4 _.§
o
28.4 =
71.1 =
19.3 £
o
50
4,500
3,000
1.58
67.5
(75.4)
119
(107)
4,210
(8,770)
18.5
43.1
31
0.77
170
100
5 times
79
1,470
490
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Rotary Servomotors SGM7G

Motor speed-torque characteristics

Standard servomotors

: Continuous duty zone
: Intermittent duty zone

Torque (N-m)

Torque (N-m)

Torque (N-m)

SGM7G-09D
15
2 N\
N
9
B
6
3 ]
A
0
0 1000 2000 3000
Motor speed (min™)
SGM7G-44D
75
0 \
45
B
30
15 —
A
0
0 1000 2000 3000
Motor speed (min™")
SGM7G-1ED
300
200 A N
B
100
A
0
0 1000 2000

Motor speed (min'")

Torque (N-m)

Torque (N-m)

25

20

100

80

60

40

20

SGM7G-13D

\
\

A

0

1000 2000 3000
Motor speed (min™)

SGM7G-55D

N\

Nl

0

1000 2000 3000
Motor speed (min)

Torque (N-m)

Torque (N-m)

SGM7G-20D
30
N\
24
18
B
12
6 2]
A
0
0 1000 2000 3000
Motor speed (min-')
SGM7G-75D
140
112 ‘\
84
B
56
28
A |
0
0 1000 2000 3000

Motor speed (min'")

These values are for operation in combination with a SERVOPACK when the temperature of the armature winding is 20°C. These are typical values.

The characteristics in the intermittent duty zone depend on the power supply voltage. The intermittent duty zone in the graphs show the characteristics
when a three-phase, 400-VAC power supply voltage is used.

If the effective torque is within the allowable range for the rated torque, the Servomotor can be used within the intermittent duty zone.

SGM7G-05D
10
8
T \
z
g B \
<) 4
e}
2
»
0
0 1000 2000 3000
Motor speed (min™)
SGM7G-30D
50
40 \
£ \
z 30
§ B
o 20
e}
10 —
A
0
0 1000 2000 3000
Motor speed (min™")
SGM7G-1AD
200
160 \
£ \
z 120
] B
o 80
i}
40 —
A
0
0 1000 2000
Motor speed (min'")
Note:
1.
2.
3.
4.

If you use a Servomotor Main Circuit Cable that exceeds 20 m, the intermittent duty zone in the torque-motor speed characteristics will become smaller

because the voltage drop increases.
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High-speed servomotors

. Continuous duty zone
: Intermittent duty zone

Torque (N-m)

Torque (N-m)

20

16

75

60

45

30

15

0
O 1000 2000 3000 4000 5000

0
O 1000 2000 3000 4000 5000

SGM7G-09D

A

Motor speed (min')

SGM7G-44D
N\
B
A

Motor speed (min-')

25

20

15

10

Torque (N-m)

SGM7G-13D

M

.y

A

O 1000 2000 3000 4000 5000

Motor speed (min')

Torque (N-m)

30

24

0

Rotary Servomotors SGM7G

SGM7G-20D

N

A

O 1000 2000 3000 4000 5000
Motor speed (min™')

These values are for operation in combination with a SERVOPACK when the temperature of the armature winding is 20°C. These are typical values.

The characteristics in the intermittent duty zone depend on the power supply voltage. The intermittent duty zone in the graphs show the characteristics
when a three-phase, 400-VAC power supply voltage is used.

If the effective torque is within the allowable range for the rated torque, the Servomotor can be used within the intermittent duty zone.

SGM7G-05D
10
8
6 B
z
B [0)
4 g
S
2 ]
A [
0
O 1000 2000 3000 4000 5000
Motor speed (min™')
SGM7G-30D
60
48
36 B
z
B =
24 “3”
o
12 S .
Al
0
O 1000 2000 3000 4000 5000
Motor speed (min)
Note:
1.
2.
3.
4.

If you use a Servomotor Main Circuit Cable that exceeds 20 m, the intermittent duty zone in the torque-motor speed characteristics will become smaller

because the voltage drop increases.
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Rotary Servomotors SGM7G

Servomotor overload protection characteristics

The overload detection level is set for hot start conditions with a Servomotor surrounding air temperature of 40 °C.

Standard servomotors

SGM7G-05
10000 ;
e e 74777 B e e
1000 \
@
[0]
N
£ 100 =
5 R SGM7G-05
E d
& 10 >

0 50 100 150 200 250 300

Torque reference (percent of rated torque)
(%)

SGM7G-30, -44, -55, and -75

10000 :
\
1000
@ N\
g N
£ 100 = =
5 SGM7G-44 H
5 \
2
a 10 AN
seM7G-80 T
i i i i - SGM7G85, 75

0 50 100 1560 200 250 300

Torque reference (percent of rated torque)
(%)

Note:

SGM7G-09, -13, and -20

10000 T
77777777777*777777777777777777
1000
@ N
g -
£ N
T 100 b
ko)
8 SaM7G-13 ]
ko)
2 10
SGM7G-09 2%
[ T
SGM7G-20 ——
1 RN
0 50 100 150 200 250 300
Torque reference (percent of rated torque)
(%)
SGM7G-1A and -1E
10000
1000 \
@ N
© ~
e N
= 100 =S SoM7G-1A E=
S \
3 W
3 10 N\
SGM7G-1E
NEEEAN

0 50 100 150 200 250 300

Torque reference (percent of rated torque)
(%)

The overload protection characteristics do not mean that you can perform continuous duty operation with an output of 100 % or higher. Use
the Servomotor so that the effective torque remains within the continuous duty zone given in Motor Speed-Torque Characteristics.
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Rotary Servomotors SGM7G

High-speed servomotors
SGM7G-05 SGM7G-09, -13, and -20
10000 10000

1000 1000

£
(=]
(=
o
=
=
=
[}
g
o
oc

100

100

SGM7G-05

Detection time (s
Detection time (s)
T
n
o]
<
N
o
3
[T

10 10 ,

soure ] e

SGM7G-09
1 1 ) I T I I |
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300

Torqgue reference (percent of rated torque) Torqgue reference (percent of rated torque)
(%) (%)

SGM7G-30 and -44

10000

1000

100

SGI\/I7G—30

10 N

/!
SGM7G-44

1 R EEE
0 50 100 160 200 250 300

Torque reference (percent of rated torque)

(%)

Note:
The overload protection characteristics do not mean that you can perform continuous duty operation with an output of 100 % or higher. Use
the Servomotor so that the effective torque remains within the continuous duty zone given in Motor Speed-Torque Characteristics.

Detection time (s
/
/
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Rotary Servomotors SGM7G

Load moment of inertia

The load moment of inertia indicates the inertia of the load.
The larger the load moment of inertia, the worse the respon-
se. If the moment of inertia is too large, operation will become
unstable.

The allowable size of the load moment of inertia (JL) for the
Servomotor is restricted. Refer to Ratings of Rotary Serovmo-
tors SGM7J. This value is provided strictly as a guideline and
results depend on Servomotor driving conditions.

An Overvoltage Alarm (A.400) is likely to occur during decele-
ration if the load moment of inertia exceeds the allowable load
moment of inertia. SERVOPACKSs with a built-in regenerative
resistor may generate a Regenerative Overload Alarm (A.320).

Perform one of the following steps if this occurs.

Reduce the torque limit.

Reduce the deceleration rate.

Reduce the maximum motor speed.

Install an external regenerative resistor if the alarm cannot
be cleared using the above steps.

Servomotor heat dissipation conditions

The Servomotor ratings are the continuous allowable values
at a surrounding air temperature of 40°C when a heat sink is
installed on the Servomotor. If the Servomotor is mounted on
a small device component, the Servomotor temperature may
rise considerably because the surface for heat dissipation be-
comes smaller. Refer to the following graphs for the relation
between the heat sink size and derating rate.

Note:

Also, change the overload warning and overload alarm de-
tection timing in advance based on the overload detection
level of the motor. Refer to the section Servomotor Overload
Protection Characteristics.

The derating rates are applicable only when the average motor speed is less than or equal to the rated motor speed.
If the average motor speed exceeds the rated motor speed, consult with your Yaskawa representative.

Important:

motor temperature with the actual equipment.

The actual temperature rise depends on how the heat sink (i.e., the Servomotor
mounting section) is attached to the installation surface, what material is used for
the Servomotor mounting section, and the motor speed. Always check the Servo-

120 % 120 T T 1 120 T 1
SGM7G-30, -44, -55 SGM7G-1A, -1E
100 100 100 /, 100 v
£ £ £ 1 | =
° 80 ° 80 ° 80 ° 80
g /< 5 © y SGM7G-75 o i
o 60 o 60 o 60 o 60
£ SGM7G-05 £ SGM7G-09, -13, -20 £ £ //
© © ©
%3 40 5 40 5 40 o 40
a a a (=)
20 20 20 20
0 0 0
0 50 100 150 200 250 300 0 100 200 300 400 0 100 200 300 400 500 600 0 100 200 300 400 500 600 700

Heat sink size (mm) Heat sink size (mm)

See Servomotor Ratings for more information.
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Applications where the surrounding air temperature of the servomotor
exceeds 40°C

The Servomotor ratings are the continuous allowable values
at a surrounding air temperature of 40°C. If you use a Ser-
vomotor at a surrounding air temperature that exceeds 40°C

(60°C max.), apply a suitable derating rate from the following
graphs.

Also, change the overload warning and overload alarm de-
tection timing in advance based on the overload detection
level of the motor. Refer to the section Servomotor Overload
Protection Characteristics.

Note:

1. Use the combination of the SERVOPACK and Servomotor so that the derating conditions are satisfied for both the
SERVOPACK and Servomotor.

2. The derating rates are applicable only when the average motor speed is less than or equal to the rated motor
speed. If the average motor speed exceeds the rated motor speed, consult with your Yaskawa representative.

120 120 120 —_
SGM7G-1E SGM7G-30, -44
100 100 100
@ 80 7 @ 80 © 80 \
o SGM7G-05 © SGM7G-09, -1, -20 © SGM7G-75
8) 60 \ 8‘) 60 \ 8) 60 | |
= = = SGM7G-55, -1A \
@ © S 40
5 40 5 40 5 4
&) &) =)
20 20 20 \
0 0
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
Surrounding air temperature (°C) Surrounding air temperature (°C) Surrounding air temperature (°C)

Applications where the altitude of the servomotor exceeds 1,000 m

The Servomotor ratings are the continuous allowable values

at an altitude of 1,000 m or less. If you use a Servomotor at  tection timing in advance based on the overload detection
an altitude that exceeds 1,000 m (2,000 m max.), the heat level of the motor. Refer to the section Servomotor Overload

dissipation effect of the air is reduced. Apply the appropriate  Protection Characteristics.
derating rate from the following graphs.

Also, change the overload warning and overload alarm de-

Note:

1. Use the combination of the SERVOPACK and Servomotor so that the derating conditions are satisfied for both the
SERVOPACK and Servomotor.

2. The derating rates are applicable only when the average motor speed is less than or equal to the rated motor
speed. If the average motor speed exceeds the rated motor speed, consult with your Yaskawa representative.

120 120 120 T T
SGM7G-30, -44
100 100 100
g80 g80 g80 ‘/
[0] [0 [0
& / & g AN
o 60 SGM7G-05 60 [SGM7G-09, -13, -20 60 \
£ £ £ \
[ © ©
o 40 5 40 5 40
a ) )
20 20 20 7
SGM7G-55, -75, -1A, -1E
0 o | | |
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Altitude (m) Altitude (m) Altitude (m)

Rotary Servomotors SGM7G
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Rotary Servomotors SGM7G

External dimensions
SGM7G-05

‘Fu

54

L2
10 4 x 6.6 dia,
’J% ool 7} 4 |
© [ % [
e :
-
o w il
8 g y
' a
{ i}
0 >
<% N 2
Oc} 5
0.04 [O] 5 10
Notation 40 LM
0: Square dimensions 0.04] | s
L

181 141 103
topl e @14) (174 (136)

Note:
Motors with batteryless encoder have different dimensions. Please contact your Yaskawa representative.

1. The values in parentheses are for Servomotors with Holding Brakes.
2. Refer to the section Shaft End Specifications.
3. Refer to the section Connector Specifications.
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161 o 030

Shaft End
Dimensions

Shaft End Details

35 dia.

-
[SHEN
o
S dia

18 dia.|_| =
|

Unit: mm

Approx.
Mass [kg]



SGM7G-09, -13, -20

L1

54

4% 9 da. 0.02[#]
(A]
- ]
'Igz k-4

L2

Rotary Servomotors SGM7G

Shaft End Details
58
6

T

L
S
=
[S)
=
=
=
]
fac!
o
o

S dia.
45 dia.

*

28 dia.
O\

Refer to Shaft End Specifications.

R
o o 1]
S B \
wn
Q
X : IS5
) =
N %
&7 Q\Bl0.040 6 | 12
e < 58 Y
[Al0.04 [ L o
T

Model

101

197 139
) (233) (175) (137)
213 155
HEEn (249) (191) (153)
231 173
e (267) (209) (171)
Note:

Motors with batteryless encoder have different dimensions. Please contact your Yaskawa representative.

L1
69
85

1038

1. The values in parentheses are for Servomotors with Holding Brakes.

2. Servomotors with Dust Seals have the same dimensions.

3. Refer to the section Shaft End Specifications.
4. Refer to the section Connector Specifications SGM7G.

125 0

(161)
141
(177)

159
(195)

Shaft End Dimensions Approx. Mass [Kg]
) Q
5.6

0

19015 40
0

22 561 40
0

24 e 40

Unit: mm

7.6)
7.2
9.1)

8.7
(11.1)
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Rotary Servomotors SGM7G

SGM7G-30, -44, -55 and -75

gaT
=N

L1 54
[
M
|}
—
| I
|
[ 1
L2
4x 135 dia,
i l
0 |5 i
N S o
O
% ¥
»
= g
[
h : 3.2 18
2 1 Q v
0624 A] 0.04]L N
L

Shaft End Details

8.2)

I
62 dia.

&
Q
Refer to Shaft End Specifications.

44 dia.

Unit: mm

Model Shaft End
SGM7G- D|men5|ons Approx. Mass [kg]

30Db0OF200

44Db0F20

44D0OR20

55D0OF200

75D0OF20

Note:

241
(289)
265
313)
265
313)
336
(380)
382
(426)

162
210)
186
(234)
186
(234)
223
(267)
269
(319)

124
a72)
148
(196)
148
(196)
185
(229)
231
(©75)

118

112

143

189

149
197)
173
221)
173
221)
210
(254)
256
(300)

11430035

114.3% 105
114.3% 105
114.3% 105

114.3% 105

Motors with batteryless encoder have different dimensions. Please contact your Yaskawa representative.

1. The values in parentheses are for Servomotors with Holding Brakes.
2. Servomotors with Dust Seals have the same dimensions.
3. Refer to the section Shaft End Specifications.
4. Refer to the section Connector Specifications.
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35,

8560.01

3580.01

0
42 -0.016

0
42 -0.016
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SGM7G-1A and -1E

4 x 13,5 dia.

- 7 @ @
== ||
— o
=}
-
@
a i S—
o
w
& o
R 0220 2
[A[0.04 dia. o] s
[A[0.06]+ ™ 33
116 LL
L

449 333 295 319 0

Model
227

iAbHFz0 (500) (384) (346) @71 2%o
511 395 357 382 0
il ©00) (484  (449) 289 @ro) 2o
Note:

Motors with batteryless encoder have different dimensions. Please contact your Yaskawa representative.

1. The values in parentheses are for Servomotors with Holding Brakes.
2. Servomotors with Dust Seals have the same dimensions.

3. Refer to the section Shaft End Specifications.

4. Refer to the section Connector Specifications.

188

188

Rotary Servomotors SGM7G

57.5

4200015 50 110 65.5)
+0.030 67.5
55 0011 60 110 (79.5)

Shaft End Dimensions
Approx. Mass [k
S S1 Q pp [kal
0

Shaft End Details
(116)

“

L
S
=
[S)
=
=
=
]
fac!
o
o

Refer to Shaft End Specifications.

Unit: mm
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Rotary Servomotors SGM7G

Shaft end specifications

SGM7G-O0000000

Specification
2or S* Straight without key

6 or K* Straight with key and tap for one location
(Key slot is JIS B1301-1996 fastening type.)

. Servomotor Model SGM7G-
Shaft End Details

05 09 13 20 30 44 55 75 1A 1E
Code: 2 or S* (Straight without Key)

LR 40 58 58 58 79 113 116
LR
Q
| |
- - - Q 30 40 40 40 76 110
& S dia.
0 0 0 0 +0.01 0 0 +0.030
s 19 22 24 5 42 42
-0.011 -0013 001 0013 0 0016 0016 +0.011
Code: 6 or K* (Straight with Key and Tap)
% LR 40 58 58 58 79 113 116
Q Q 30 40 40 40 76 110
QK
QK 20 25 25 25 60 90
0 0 0 0 +0.01 0 0 +0.030
T Y S 16 o011 19 o013 22 5018 24 4018 35, 42 o016 42 5016 90 4001
€ W 5 5 6 8 10 12 16
T 5 5 6 7 8 10
U
8 8 BES 4 5 6
. M12 screw,
. P M5 screw, Depth: 12 Depth: 25 M16 x 321 M20 x 40L

* The code for the shaft end depends on the model:
SGM7G-05, -20, -30, -44, -55, -75, -1A, or -1E: 2 or 6
SGM7G-09 or -13: S or K
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Connector specifications

SGM7G-05DOF to -44DOF and SGM7G-05DCIR to -30DCIR

e Encoder Connector Specifications

85 2B Receptacle
He LLe Size: M12
‘{( 22} Part number: 1419959
o HI #\7 Model: SACC-MSQ-M12MS-25-3,2 SCO

Manufacturer: Phoenix Contact

e Servomotor Connector Specifications

Receptacle
Size: M23
Part number: 1617905

Model: SF-5EP1NS8AADOOS
Manufacturer: Phoenix Contact

SGM7G-55DOF to -1EDOIF and SGM7G-44DCIR

e Encoder Connector Specifications

Receptacle
Size: M12
Part number: 1419959

Model: SACC-MSQ-M12MS-25-3,2 SCO
Manufacturer: Phoenix Contact

\L:g
o2
e J1I &

Receptacle
Size: M40
Part number: 1607927

Model: SM-5EPWN8SAADOOS
Manufacturer: Phoenix Contact

Rotary Servomotors SGM7G

oA N =

FG
Housing

TOONOOAWN

ousing

N+ =<C

FG
Housing

Empty
Shield

Y

(Brake)

(Brake)

U

W

FG
Shield

PG 5V
PG OV
FG

BAT (+)
BAT (-)
Data (+)
Data (-)
Empty
Shield

U

Y

W

(Brake)

(Brake)

FG
Shield
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Rotary Servomotors SGM7G

Servomotor connector rotational angle
Allowable number of rotations: 10

SGM7G-05DO0O to -20DOO SGM7G-30D0O0O, -44DOF SGM7G-44D0OR, -55D0OF,
-75D0OF, -1ADOF and -1ADOF

2
\Oo
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Power cables for rotary servomotors without holding brake

Servomotor Model | Cable & connector type

SGM7G-05 to -20
Flexible Power cable 4 x
SGM7G-05 to -09  1.5mm? with M23 connector

High Speed

SGM7G-30
Flexible Power cable 4 x
SGM7G-13t0 -20 2.5mm? with M23 connector

High Speed
SGM7G-44

Flexible Power cable 4 x
SGM7G-30 4mm? with M23 connector
High Speed

SGM7G-55 to -75
Flexible Power cable 4 x
SGM7G-44 6.0mm? with M40 connector

High Speed

Flexible Power cable 4
x 10.0mm? with M40
connector

SGM7G-1Ato -1E

Cables are manufactured with an accuracy of one decimal place. Customized cable length possible (e.g. 07A5 for 7.5 m).

Length

3m
5m
10m
15m
20m
3m
5m
10m
15m
20m
3m
5m
10m
15m
20m
3m
5m
10m
15m
20m
3m
5m
10m
15m
20m

Order No.

JZSP-C7M144-03-E-G#
JZSP-C7M144-05-E-G#
JZSP-C7M144-10-E-G#
JZSP-C7M144-15-E-G#
JZSP-C7M144-20-E-G#
JZSP-C7M154-03-E-G#
JZSP-C7M154-05-E-G#
JZSP-C7M154-10-E-G#
JZSP-C7M154-15-E-G#
JZSP-C7M154-20-E-G#
JZSP-C7M164-03-E-Gi#
JZSP-C7M164-05-E-G#
JZSP-C7M164-10-E-G#
JZSP-C7M164-15-E-G#
JZSP-C7M164-20-E-G#
JZSP-C7M175-03-E-Gi#
JZSP-C7M175-05-E-Gi#
JZSP-C7M175-10-E-Gi#
JZSP-C7TM175-15-E-G#
JZSP-C7M175-20-E-G#
JZSP-C7M185-03-E-G#
JZSP-C7M185-05-E-G#
JZSP-C7M185-10-E-G#
JZSP-C7M185-15-E-G#
JZSP-C7M185-20-E-G#

Rotary Servomotors SGM7G
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Rotary Servomotors SGM7G

Pin layout for power cables for rotary servomotors without holding brake

JZSP-C7M144-xx-E-G#

Connector: SF-5ESTN8A80A1TS (1618194)
From Phoenix Contact GmbH & Co. KG

JZSP-C7M154-xx-E-G#

Connector: SF-5ESTN8AB0A2S (1618195)
From Phoenix Contact GmbH & Co. KG

JZSP-C7M164-xx-E-G#

Connector: SF-5ESTN8A80ASS (1618199)
From Phoenix Contact GmbH & Co. KG

JZSP-C7TM175-xx-E-G#

M40x1.5
SpeedCon

Connector: SM-5ESTN8A8L32S (1613428)
From Phoenix Contact GmbH & Co. KG

JZSP-C7M185-xx-E-G#

M&0x1.5
SpeedCan

Connector: SM-5ESTN8ASL33S (1613429)
From Phoenix Contact GmbH & Co. KG
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[ PinNo. | Function | Wire Golor |
1 \ Black wire 2
2 n.c. n.c.
4 n.c. n.c.
5 U Black wire 1
6 W Black wire 3
PE (3) PE Green-yellow
Housing Shield
| PinNo. | Function | _Wire Color |
1 V Black wire 2
2 n.c. n.c.
4 n.c. n.c.
5 U Black wire 1
6 W Black wire 3
PE (3) PE Green-yellow
Housing Shield
| PinNo. | _ Function | _Wire Color |
1 V Black wire 2
2 n.c. n.c.
4 n.c. n.c.
5 U Black wire 1
6 W Black wire 3
PE (3) PE Green-yellow
Housing Shield
Pin No. Function Wire Color
V V Black wire 2
+ n.c. n.c.
- n.c. n.c.
U U Black wire 1
W W Black wire 3
PE PE Green-yellow
Housing Shield
[ PinNo. | Function | Wire Golor |
V V Black wire 2
+ n.c. n.c.
n.c. n.c.
U U Black wire 1
W W Black wire 3
PE [FE Green-yellow
Housing Shield



Rotary Servomotors SGM7G

Power cables for rotary servomotors with holding brake

3m

JZSP-C7M344-03-E-G#

SGM7G-05 to -20 . 5m JZSP-C7M344-05-E-G# =
Flexible Power cable 4 x 4=
2 2 L _10-F- I |
SGM7G-05 to -09 1.5mm , & 2 x 1.5mm? for 10m JZSP-C7M344-10-E-G# = N =. !
' brake with M23 connector e \m Y /
High Speed 15m JZSP-C7M344-15-E-G# s S aLa0ss) B warasad S

20m JZSP-C7M344-20-E-G#
3m JZSP-C7M354-03-E-G#

SGM7G-30 . 5m JZSP-C7M354-05-E-G#
Flexible Power cable 4 x
2.5mm? & 2 x 1.5mm? for 10m JZSP-C7M354-10-E-G#

SEEHE o 2D brake with M23 connector
High Speed 15m JZSP-C7M354-15-E-G#

20m JZSP-C7M354-20-E-G#
3m JZSP-C7M364-03-E-Gi#

" 5m JZSP-C7M364-05-E-G#
Selipes Flexible Power cable 4 x B A -
2 2 _ - - - 1
SGM7G-30 4mm &2 x 1.5mm? for 10m JZSP-C7M364-10-E-G# E‘gﬂj /A
. brake with M23 connector /
High Speed 15m  JZSP-CTM364-15-E-G#  _ g Lewmoswr  soovam

20m JZSP-C7M364-20-E-G#
3m JZSP-C7M375-03-E-Gi#

- _ 5m JZSP-C7M375-05-E-G#
SEINTEHES to TS Flexible Power cable 4 x

6.0mm? & 2 x 1.5mm? for 10m JZSP-C7M375-10-E-Gi#

SElbE brake with M40 connector
High Speed 15m JZSP-C7M375-15-E-G#

20m JZSP-C7M375-20-E-G#
3m JZSP-C7M385-03-E-G#

5m JZSP-C7M385-05-E-G#
Flexible Power cable 4 x

SGM7G-1Ato -1E  10.0mm? & 2 x 1.5mm? for 10m JZSP-C7M385-10-E-G#
brake with M40 connector

15m JZSP-C7M385-15-E-G#

20m JZSP-C7M385-20-E-G#

Cables are manufactured with an accuracy of one decimal place. Customized cable length possible (e.g. 07A5 for 7.5 m).
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Rotary Servomotors SGM7G

Pin layout for power cables for rotary servomotors with holding brake

JZSP-C7M344-xx-E-G#

Connector: SF-5ESTN8AB0A3S (1618196)
From Phoenix Contact GmbH & Co. KG

JZSP-C7M354-xx-E-G#

Connector: SF-5ESTN8AB80A3S (1618195)
From Phoenix Contact GmbH & Co. KG

JZSP-C7M364-xx-E-G#

M23x1
SpeedCon

Connector: SF-5ESTN8A8LB2S (1618199)
From Phoenix Contact GmbH & Co. KG

JZSP-C7M375-xx-E-G#

M4Ox1.5
SpeedCon

Connector: SM-5ESTN8A8L32S (1613428)
From Phoenix Contact GmbH & Co. KG

JZSP-C7M385-xx-E-G#

M&0x1.5
SpeedCon

Connector: SM-5ESTN8ASL33S (1613429)
From Phoenix Contact GmbH & Co. KG
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[ PinNo. | Function | Wire Golor |
1 V Black wire 2
2 Black
4 White
5 U Black wire 1
6 W Black wire 3
PE (3) RE Green-yellow
Housing Shield
Pin No. Function Wire Color
1 V Black wire 2
2 + Black
4 White
5 U Black wire 1
6 W Black wire 3
PE (3) PE Green-yellow

Housing Shield

["Pin No. | Function | Wie Golor

1 \ Black wire 2
2 Black (L=150)
4 Black (L=150)
5 U Black wire 1
6 W Black wire 3
PE (3) PE Green-yellow
Housing Shield

["Pin No. | Function | wire Golor |

\Y \ Black wire 2
+ + Black wire 1.50
- Black wire 1.50
U U Black wire 1
W W Black wire 3
PE (3) PE Green-yellow
Housing Shield
[PinNo. | Function | Wire Golor |
V V Black wire 2
+ + Black
- White
U U Black wire 1
W W Black wire 3
PE (3) [FE Green-yellow
Housing Shield



Encoder cables for rotary servomotors

Cable & connector type | Length
3m

Flexible Encoder cable

with straight connector

M12

Flexible Encoder cable
with angled connector
M12

Sigma-7 Extension for

Encoder cable with Con-
nectors length 0.3m for

Abs. Encoder

5m

10m

15m

20m

3m

5m

10m

15m

20m

Sigma-7 cable
for absolute encoder*

JZSP-C7PA2M-03-E-G#

JZSP-C7PA2M-05-E-G#

JZSP-C7PA2M-10-E-G#

JZSP-C7PA2M-15-E-Gi#

JZSP-C7PA2M-20-E-G#

JZSP-C7PA2N-03-E-G#

JZSP-C7PA2N-05-E-G#

JZSP-C7PA2N-10-E-G#

JZSP-C7PA2N-15-E-G#

JZSP-C7PA2N-20-E-G#

JZSP-CSP12-E-G#

Sigma-7 cable
for incremental
encoder

JZSP-C7PI2M-03-E-G#
JZSP-C7PI2M-05-E-G#
JZSP-C7PI2M-10-E-G#
JZSP-C7PI2M-15-E-Gi#
JZSP-C7PI2M-20-E-G#
JZSP-C7PI2N-03-E-G#
JZSP-C7PI2N-05-E-G#
JZSP-C7PI2N-10-E-G#
JZSP-C7PI2N-15-E-G#

JZSP-C7PI2N-20-E-G#

Rotary Servomotors SGM7G

SERVOPACK End

!

Cables are manufactured with an accuracy of one decimal place. Customized cable length possible (e.g. 07A5 for 7.5 m).

* Sigma-7 cables for absolute encoders have a battery case (Battery attached).

Motor connection shielding clamp

Shielding clamp mountable on Sigma-7 400V SERVOPACKSs up to 15 kW.
Contact your Yaskawa representative for more information.

SERVOPACK Model Specification

Sigma-7 400V up to 3.0kW

Sigma-7 400V

from 5kW up to 7.5kW

Sigma-7 400V

for 11 kW & 156kW

KLBUE 4-13.5_SC

KLBUE 10-20_SC

KLBUE 15-32_SC

3e ol I::
3¢
Er 03m R Encoder End
| ——{ 1)
Battery Case
(Battery attached)
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Linear Servomotors SGLF

SGLFW2
g

e Model with
F-type iron core

e Rated force: 45N - 2,520N
Peak force: 135N - 7,560 N
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Linear Servomotors SGLF

Linear Servomotors

SGLF (Models with F-Type Iron Cores)
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Linear Servomotors

Model designations

Moving coill
SGL FW2- 3 DO7OAS 1 E
Sigma-7 Series 1; 2nd Srm‘[h % 6th - 8th SE 1011 1% 12_th digit

Linear Servomotors:

1st digit - Servomotor Type 6th ... 8th digit - 10th digit -

Code Specification Length of Ming Coil Sensor Specfcaton
E With F-type iron core Code Specification Code Specification
070 70 mm T Without polarity sensor,
2nd digit - with thermal protector
" . . 120 125 mm
Moving C0|I/aget|c Way 200 205 mm s With polarity sensor and
Code Specification thermal protector
W2 Moving Coi 290 |2 mi
380 384 mm

3rd + 4th digit - Magnet Height PETT———
2 - . 9th digit - Design Revision '9' ptions
Order

Code Specification Code Cooling Method

30 30 mm Code Specification 1 Self-cooled
45 45 mm A Standard Model L Water-cooled*
90 90 mm

12th digit - Options
1D 135 mm

Code Connection
5th digit - Power Supply £ Metal round connector
Voltage (Phoenix)
Code Specification

D 400 VAC * Contact your Yaskawa representative for information on water-cooled model.

Magnetic way
S G L FM2-30 270 A

Sigma-7 Series st 2nd 3rd + 4th  5th-7th 8th  digit
Linear Servomotors:

1st digit - Servomotor Type 5th ... 7th digit -

Code Specification Length of Magnetic Way
Code Specification
270 270 mm

2nd digit -

Moving Coil/Magnetic Way cue 08 T

Code Specification G50 | A

M2 Magnetic Way 510 510 mm
630 630 mm

3rd + 4th digit - Magnet Height 714 714 mm

Code Specification

F With F-type iron core

30 30mm 8th digit - Design Revision
45 45 mm Order

90 90 mm Code Specification

1D 135 mm A Standard Model

Note: This information is provided to explain model numbers. It is not meant
to imply that models are available for all combinations of codes.
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Precautions on moving coils with polarity sensors

Note:

When you use a Moving Coil with a Polarity Sensor, the Magnetic Way must cover the bottom of the polarity sensor.

Refer to the example that shows the correct installation.

When determining the length of the Moving Coil’s stroke or the length of the Magnetic Way, consider the total length

(L) of the Moving Coil and the polarity sensor. Refer to the following table.

Correct installation

Moving Coil
movement direction
B

Polarity sensor Moving Coil

\ / Magnetic Way
e =73

Edge of Magnetic Way

Total length of moving coil with polarity sensor

Moving Coil

Polarity sensor Magnetic Way

Moving Coil

Model
SGLFW2-
30D070AS
30D120AS
30D230AS
45D200AS
45D380AS
90D200AS
90D380AS

Linear Servomotors SGLF

Incorrect installation

Polarity sensor

\
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Edge of Magnetic Way

Length of Length of
Movir?g Coil, PoIarit?Sensor, TOtEI(I::]?th’
L1 (mm) A (mm)
70 97
125 27 152
230 257
205 237
384 416
205 % 237
384 416
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Linear Servomotors SGLF

Ratings and specifications: SGLFW2 models

Specifications

030A0 120A0 230A0 200A00 380AO0 200A00 380AO0 560AC00 380A00 560AC

Model SGLFW2-

Time Rating

Thermal Class

Insulation Resistance

Withstand Voltage

Excitation

Cooling Method

Protective Structure
Ambient Temperature
Ambient Humidity

Environmental
Conditions
Installation Site

Impact Acceleration
Shock Resistance ~ Rate

Number of Impacts

Vibration Acceleration

Vibration Resistance
Rate

Continuous
B
500 VDC, 10 MQ min.
1,800 VAC for 1 minute
Permanent magnet
Self-cooled or water-cooled*
IPOO

0°C to 40°C (without freezing)

20% to 80% relative humidity (without condensation)
Must be indoors and free of corrosive and explosive gases.
Must be well-ventilated and free of dust and moisture.
Must facilitate inspection and cleaning.
Must have an altitude of 1,000 m or less.
Must be free of strong magnetic fields.

196 m/s?
2 times

49 m/s? (the vibration resistance in three directions, vertical, side-to-side, and front-to-back)

* Contact your Yaskawa representative for information on water-cooled models.
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Ratings

Linear Servomotor Moving Coil

Model SGLFW2-
Rated Motor Speed (Reference

Speed during Speed Control)*! -
Maximum Speed*’ m/s
Rated Force*" *2 N
Maximum Force*! N
Rated Current*! A
Maximum Current*! A
Moving Coil Mass kg
Force Constant N/A
BEMF Constant \p/;::sse/ ()
Motor Constant N/ fov
Electrical Time Constant ms
Mechanical Time Constant ms
;Efﬁi:az‘éﬁ}?i?”"e ko
(it Heat S kw
Magnetic Attraction N

Combined Magnetic Way, SGLFM2-
Combined Serial Converter Unit,
JzDP-O000O0-

Applicable SERVOPACKs Sl

SGD7W-

070A0

4.0

5.0
45
135
1.4
5.3
0.50
33.3

1.1

11.3
7.6
3.9

2.62

11.3
200

651

1R9D
2R6D

30D
120A00

4.0

5.0
90
270
1.5
5.2
0.90
64.5

21.5

17.3
7.3
3.0

1.17

4.43
630

30000A
652

1R9D
2R6D

230A0

4.0

5.0
180
540
1.5
5.1
1.7
129.0

43.0

24.4
7.3
2.9

0.79

2.55
1260

653

1R9D
2R6D

Linear Servomotors SGLF

4.0

4.5
280
840
2.2
8.1
2.9
137.0

45.6

37.6
20
21

0.60
2.64
2120

654

3R5D
2R6D

200A01

380AO
4.0

4.5
560
1500 1680
4.3
13.6 16.2
5.4
136.7

45.6

53.2
19.6
1.9

0.44

1.49
4240
45000A
655

5R4D 8R4D
5R4D =

*1. These values are for operation in combination with a SERVOPACK when the temperature of the armature winding is 100°C. The values for other

items are at 20°C. These are typical values.

*2. The rated forces are the continuous allowable force values at a ambient temperature of 40°C with an aluminum heat sink of the dimensions

given in the following table.
Heat Sink Dimensions:

® 150 mm x 100 mm x 10 mm: SGLFW2-30D070A
® 254 mm x 254 mm x 25 mm: SGLFW2-30D120A and -30D230A
© 400 mm x 500 mm x 40 mm: SGLFW2-45D200A and -45D380A
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Linear Servomotors SGLF

Force-motor speed characteristics

EI : Continuous duty zone ————  With three-phase 400-V input
: Intermittent duty zone  ----————. With three-phase 400-V input
SGLFW2-30D070A SGLFW2-30D120A SGLFW2-30D230A
6 6
@ @ s’
= E’ £
O 4 4
g % g
Q3 Q 3 Q ,
2] 2] 2
§ 2 :C:’ ? § 2
O o [s}
= > ! =,
0 ’ 0 50 100 150 200 250 300 o
o 50 100 150 0 100 200 300 400 500 600
Force (N) Force (N) Force (N)
SGLFW2-45D380A SGLFW2-45D380A
SGLFW2-45D200A (Combined with SGD7S-8R4D) (Combined with SGD7S-5R4D)
5 5 5
2. ! 2.
£ £ £ N\
g s B s g s <
D jod jod
Q Q Q
20 @, o,
5 5 ' 5
o o o
s ! = =1
0 0 0
° 20 400 600 B0 1000 0 400 800 1200 1600 2000 o 400 800 1200 1600 2000
Force (N) Force (N) Force (N)
Notes:
1. These values are for operation in combination with a SERVOPACK when the temperature of the armature winding is 100°C. These are typical values.
2 The characteristics in the intermittent duty zone depend on the power supply voltage.
3. If the effective force is within the allowable range for the rated force, the Servomotor can be used within the intermittent duty zone.
4 If you use a Servomotor Main Circuit Cable that exceeds 20 m, the intermittent duty zone in the torque-motor speed characteristics will become smaller

because the voltage drop increases.
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Ratings

Linear Servomotor Moving Coil

Model SGLFW2-
Rated Motor Speed (Reference

Speed during Speed Control)*! i
Maximum Speed*! m/s
Rated Force*!:*2 N
Maximum Force*! N
Rated Current*' A
Maximum Current*! A
Moving Coil Mass kg
Force Constant N/A
BEMF Constant \ngse/ i)
Motor Constant N/ fwy
Electrical Time Constant ms
Mechanical Time Constant ms
&fﬁ”&%‘%ﬁfﬁi‘f”% kow
(oot Heat Sy kw
Magnetic Attraction N

Combined Magnetic Way, SGLFM2-
Combined Serial Converter Unit,
JzDP-0000-

Applicable SERVOPACKs SGD7S-

4.0

4.0
560
1680
3.8
14.0
5.3
154.0
51.3
59.2
24
1.5

0.45

1.81
4240

657
5R4D

380A00
4.0
4.0
1120
3360
7.7
28.0
10.1
154.0
51.3
83.7
24
1.4

0.21

1.08
8480
9000O0OA
658
120D

560A0

4.0

4.0
1680
5040
1.5
42.0
14.9
154.0
51.3
102
24
1.4

0.18

0.72
12700

659
170D

Linear Servomotors SGLF

200A0O

380A01 560A0
3.5 3.5
3.5 3.5
1680 2520
5040 7560
10.9 16.3
39.7 59.6
14.6 215
163.0 163.0
54.3 54.3
103 126
25 25
1.4 1.3
0.18 0.12
0.79 0.55
12700 19100
1DOOOA
660 661
170D 260D*

*1. These values are for operation in combination with a SERVOPACK when the temperature of the armature winding is 100°C. The values for

other items are at 20°C. These are typical values.

*2. The rated forces are the continuous allowable force values at a ambient air temperature of 40°C with an aluminum heat sink of the dimen-

sions given in the following table.
Heat Sink Dimensions:

© 400 mm x 500 mm x 25 mm: SGLFW2-90D200A
® 609 mm x 762 mm x 40 mm: SGLFW2-90D380A

© 900 mm x 762 mm x 40 mm: SGLFW2-90D560A and -1DD380A

© 1400 mm x 900 mm x 40 mm: SGLFW2-1DD560A

*3. Contact your Yaskawa representative for information on these servopack models.
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Linear Servomotors SGLF

Force-motor speed characteristics

EI : Continuous duty zone  —————  With three-phase 400-V input
¢ Intermittent duty zone  —-——----. With three-phase 400-V input
SGLFW2-90D200A SGLFW2-90D380A SGLFW2-90D560A
5 5 5
@ Q @
\\E, 4 E 4 E 4
3 % &
52 22 N
5 g A g [
= s ! St
0 0 0
0 500 1000 1500 2000 o 1000 2000 3000 4000 0 1000 2000 3000 4000 5000 6000
Force (N) Force (N) Force (N)
SGLFW2-1DD380A SGLFW2-1DD560A
5
@ 5 ¢
2 2
EE £
o o 3
jog D
jod D
o Q
2] 2]
S 5 A B
o S 1
= =
0
0 1000 2000 3000 4000 5000 6000 0 2000 4000 6000 8000
Force (N) Force (N)
Notes:
1. These values are for operation in combination with a SERVOPACK when the temperature of the armature winding is 100°C. These are typical values.
2. The characteristics in the intermittent duty zone depend on the power supply voltage.
3. If the effective force is within the allowable range for the rated force, the Servomotor can be used within the intermittent duty zone.
4. If you use a Servomotor Main Circuit Cable that exceeds 20 m, the intermittent duty zone in the torque-motor speed characteristics will become smaller

because the voltage drop increases.
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Servomotor overload protection characteristics

The overload detection level is set for hot start conditions with a Servomotor ambient air temperature of 40°C.

SGLFW2-30D070A

1000
\

__ 100 \
@

jo}
£ N\

5 N\

2 \\\

2 N

g 10

—
~——
1
50 100 150 200 250 300 350 400
Force reference (percent of rated force)
(%)
SGLFW2-45D, -90D, and -1DD
1000

100 \

@*

g \

5

5 N

3 10 L N

[a] N

~~~~
~—
1

50 100 150 200 250 300 350 400

Force reference (percent of rated force)
(%)

Notes:

The above overload protection characteristics do not mean that you can perform continuous duty operation with an output of 100% or higher. Use the Servomotor so

Detection time (s)

1000

100

_
o

SGLFW2-30D120A and -230A

Linear Servomotors SGLF

50

100 150 200 250 300 350

Force reference (percent of rated force)
(%)

that the effective force remains within the continuous duty zone given in Force-Motor Speed Characteristics.

400
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Linear Servomotors SGLF

External dimensions
SGLFW2-30

Moving Coil with Polarity Sensor: SGLFW2-30D070AS

Polarity sensor

50 min. 70
40£0.1 Magnetic Way ! 272 52(? 20 (12)
27.5) 15 Thermal protector relay
~ connector (Molex Japan Co., Ltd.)
=) Receptacle housing: 5557-02R )
1 =h Plug housing: 5559-02P = /
S } b & & {
(75 Mg SN T I ey i
@ [ ol @ 3 Polarity sensor and thermal A Y Y :
o) D b protector cable \
8 = = UL20276, AWG28
© -
= ©®) < 3xM4x8
2 2 x #4-40
UNC screws Servomotor Main Gircuit Cable
(102) 2901 UL2586, AWG19
Gap: 0.8
without magnetic cover
Gap: 1.0 Thermal protector cable
e UL1333, AWG20

with magnetic cover

Thermal protector relay cable
UL1333, AWG22

The Moving Coil moves in the direction in-

Polarity sensor and thermal

the following phase sequence: U, V, W.

l dicated by the arrow when current flows in
{

protector connector -- -- §
Servomotor connector Approx. mass: 0.6 kg
Unit: mm
Moving Coil without Polarity Sensor: SGLFW2-30D070AT
70
40£0.1 Magnetic Way 12.2 N 2508 20 12)
7.9 1.5 50 min
2
o~ i ) @ - @ _/
~ — /
g & |2 b b & {
8| & | B B % ‘
© J ¢] © R
& b ) < \
_ I e A ) = \
,LE ©) = Refer to the following figure ©.
- w
o Servomotor Main Circuit Cable
(10.2) 29401 UL2586, AWG19
7] 0.2
Thermal protector cable
Ggp 0.8 UL1333, AWG20 The Moving Coil moves in the direction in-
without Thermal protector connector . .
. dicated by the arrow when current flows in
magnetic cover - ’
Gap 1.0 the following phase sequence: U, V, W.

with magnetic cover

= -

i I

- )

Servomotor connector

Approx. Mass

Moving Coil Model

SGLFM2- L1 L2 L3 [kg]
30D070AS
30DO70AT 70 40 54.6 0.6

Approx. mass: 0.6 kg
Unit: mm

Refer to the following section for the connector specifications for the Sensor Cable and Servomotor Main Circuit Cable or Moving

Coils with Polarity Sensors: SGLFW2-30 and -45.
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Linear Servomotors SGLF

Moving Coils with Polarity Sensors: SGLFW2-30DOCOOAS

Polarity sensor 50 min. L1
M ) 12.6
4040.1 agnetic Way
Thermal protector relay 27 26.7 L2 (33.2)
(27.5) |1.5 connector (Molex Japan Co., Ltd.)
= Receptacle housing: 5557-02R
— g Plug housing: 5559-02P Sy Sy 25y Zz5y 72y 25y 7
© H " —/
< 1
o 8 T S + + & |
9 — - T of® 3 Polarity sensor and E E, K
©Clg © E % + + + \
N l L:@ b thermal protector cable ot 2
S {20 UL20276, AWG28 i L /
5 § “’\" 8xM4x8
©6) ol& 2x#-40UNG o L3
10.2 2040.1 - Screws N\ ) Servomotor Main Circuit Cable
(10.2) oloz2 ) 50 min, | L2586, AWG1T9
Gap 0.8
without magnetic cover
Gap 1.0 Thermal protector cable
Pl UL1383, AWG20

with magnetic cover

Polarity sensor and thermal
protector connector

The Moving Coil moves in the direction in-
dicated by the arrow when current flows in
the following phase sequence: U, V, W.

-

Thermal protector relay cable
UL1333, AWG22

Servomotor connector

Unit: mm
Moving Coils without Polarity Sensors: SGLFW2-30DOOOAT
L1
40401 i
Magnetic Way 12.6 26.7 L2 (33.2)
275 | 1.5 :
— 50 min.
)
= ! W] 7 @.# @.# N 7SN PZSY N AN - /
5 Al I |
g S lE o £ S S
8 & 1 e —+o * + + \
8 | & i,
— 0 Refer to the following figures ® and @.
o g ~ L3
©) ol &
10.2 2940.1 Servomotor Main Circuit Cable
102 o / UL2586, AWG19
Thermal protector
Gap 0.8 connector Thermal protector cable

without magnetic cover

Gap 1.0

with magnetic cover

UL1333, AWG20
The Moving Coil moves in the direction in-
-:dicated by the arrow when current flows in
the following phase sequence: U, V, W.

4 4
I
|

Servomotor connector —

Unit: mm
Moving Coil Model Approx. Mass
SGLFM2- L1 L2 = Ikg]
30D120A00 125 25 105.9 1.0
30D230AO 230 157.5 210.9 1.8

Refer to the following section for the connector specifications for the Sensor Cable and
Moving Coils with Polarity Sensors: SGLFW2-30 and -45.

Servomotor Main Circuit Cable or

91
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Linear Servomotors SGLF

Magnetic Ways:

|
6

10.2K0.1

4.2

et

/%ML

SGLFM2-30000A

2 x N, 4.8-dia. mounting holes

— 8.5dia. 0.4

= @ @ ®/ & & | & &
N (I I,
8 9 :‘—‘ s =1 —H—H—H  H——t [—H—H=lINIISIINIIS I 1]
] N N N D ) N D 1 ) A B 1 Y | I A B Y A I Y
= & @ @ S _ @
)|
~4—5J (48) | (Reference mark)
22.5+0.1 L2 (22.5)
L1+0.1

Reference mark
(There are two, approx. 4-dia. indentations.)

Height of screw head: 4.2 max.

Mounting Section Details

Note:

Unit: mm

More than one Magnetic Way can be connected. Connect the Magnetic Ways so that the reference marks on them are aligned in the same direction as shown in the figure.

Mgnetic Way Model

SGLFM2-

30270A
30450A
30630A

‘ L1+0.1 ‘ ‘ ‘ Approx. Mass [kg]
270 225 (45 x 5) 6 0.9
450 405 (45 x 9) 10 1.5
630 585 (45 x 13) 14 2.0
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SGLFW2-45

Moving Coils with Polarity Sensors: SGLFW2-45DCO0OOAS

Polarity sensor and thermal protector ~ Thermal Protector Relay Connector (Molex Japan Co., Ltd.)
cable UL20276, AWG28 Receptacle housing: 55657-02R
Plug housing: 5559-02P

5040.1 48.5 L2 (55 |
(36) . Magnetic Way Polarity
[ O Sensor
| 7 7 AT
@ IR —1 [
&) —9 @ @ o (..
P s | __© Il \
g wf ¥ S \
5@ S — $\ & & & |
Sy H @ T I )
o] 3 '“‘ g _r
2L I8 ‘Servomotor Main Cicuit Cable Refer to the following figures ® and @.
1.2 3810 1 ms, i UL2586, AWGT9
e
Gap 0.8 Thermal protector cable

without magnetic cover

Gap 1.0

with magnetic cover
2 x #4-40

UL1333, AWG20 The Moving Coil moves in the direction in-
dicated by the arrow when current flows in

Thermal protector relay cable .

UL1333, AWG22 - the following phase sequence: U, V, W.

=

UNC screws

Polarity sensor and thermal
protector connector

\
)

Servomotor connector

Linear Servomotors SGLF

w
L
S
2
<}
=
.
IS5}
D
|

Unit: mm
Moving Coil Model
SGLFW2- --- Approx Mass [kg]
45D200AS 205 89.5 187
45D380AS 384 2685 3655 0.3 5 5
Refer to the following section for the connector specifications for the Sensor Cable and Servomotor Main Circuit Cable or Moving
Coils with Polarity Sensors: SGLFW2-30 and -45.
Moving Coils without Polarity Sensors: SGLFW2-45DOOOAT
L1
50+0.1 12 48.5 L2 (65)
86 2 | Magnetic Way 50 min,
[©)
R PAS S
5 (2] ,?/
5 ki © 19 @ @ @ \
— =y __ o ® -
2 -~ L] 3 Nk 10020 ﬁfa\ & ° ® J
N~ 2 = -
o & -
) v = Refer to the following figures ® and @.
elllg |93
M L3
02 |01

Servomotor Main Circuit Cable

Gap 0.8 Thermal protector connector UL2586, AWG15

without magnetic cover
Gap 1.0

N . Thermal protector cable
with magnetic cover

UL1333, AWG20

The Moving Coil moves in the direction
- indicated by the arrow when current flows
in the following phase sequence: U, V, W.

Servomotor connector

Moving Coil Model

45D200AT 205 89.5 187
45D380AT 384 268.5  365.5 0.3 5.5

Refer to the following section for the connector specifications for the Sensor Cable and Servomotor Main Circuit Cable or
Moving Coils with Polarity Sensors: SGLFW2-30 and -45.

Unit: mm

93



94

Linear Servomotors SGLF

Magnetic Ways: SGLFM2-450000A

2 x N, 5.8-dia. mounting holes

— 10 dia.\r 0.5
= = ) ® = @
o =7 7F‘1I‘7T7F7I‘H‘7TW‘H‘7F‘((I‘7I‘7!‘7F‘7F‘7I‘7F7F7F‘7[‘7
g s o L"I’ o N
1 | I L L L N O O L L O N e L L N
SR R @ @ @ —e
o] 02 ] © \
6 5.2
11.2:0.1 102 002 |
51K0.1 L2 (61) (Reference
L1:0.1 mark)
J Reference mark
(There are two, approx. 4-dia. indentations.)
Height of screw head: 5.2 max.
Mounting Section Details
Unit: mm

Note:

More than one Magnetic Way can be connected. Connect the Magnetic Ways so that the reference marks on them are aligned in the same direction as shown in the figure.

Mgnetic Way Model

‘ L1+0.1 ‘

SGLFM2- N [kgl
45306A 306 204 (102 x 2) 3 1.5
45510A 510 408 (102 x 4) 5 2.5
45714A 714 612 (102 x 6) 7 3.4

YASKAWA SIGMA-7 | CATALOG
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Linear Servomotors SGLF

2
=
<5}

2D
=
S

O

Moving Coils with Polarity Sensors: SGLFW2-90DOCCOAS
2
2
Thermal protector relay connector (Molex Japan Co., Ltd.) o
Receptacle housing: 5557-02R =
Plug housing: 5559-02P 50 min L1 P
<
£
Polarity sensor | 32 48.5 L2 (55) (=]
50:0.1 ~—i: Refer to the following table. 5=
86) |2 12
[©) Magnetic
i — Way
51 “ g \ 1\ . . . . ]
< —
/
o fra— H
S+ — ﬁ S & 3 © & & 3 ,\ o
5l ol |+ SN o o N o o ; S
\%/ < S @ © © @ @ © Y (=)
e I 2 x #4-40 UNC / oL ® ® o ° ® 3 =
ﬁ ol — screws N = | = N ‘ _/ §
alld |93 5 \ 3 ! =
(11.2) 38401 60 min. | -

Thermal protector cable ™ Refer to the following figures ® and @.
UL1333, AWG20

Thermal protector relay cable
UL1333, AWG22

Gap 0.8 without magnetic sensor
Gap 1.0 with manetic sensor

Servomotor Main Circuit Cable The Moving Coil moves in the direction
Polarity sensor and thermal 2, UL2586, AWG22 - fnd\cated by. the arrow when current flows g
protector connector in the following phase sequence: U, V, W. S‘_:)
o
Servomotor connector % ' ' ' ' ' ' g
oc
: N T T Y L
Unit: mm
Moving Coil Model Approx. Mass
SGLFW2- [kg] a
90D200AS 205 89.5 187 =
90D380AS 384 268.5 365.5 0.3 1O 1 -8
90D560AS 563 447.5 544 0.3 14.9 =
=
Refer to the following section for the connector specifications for the Sensor Cable and Servomotor Main Circuit Cable or K=}
Moving Coils with Polarity Sens=- SGLFW2-90 and -1D. B
(@)
Moving Coils without Polarity Sensors: SGLFW2-90DOOOAT
5040.1 Refer to the following table. L1 g
(36)_2 L2 s
e Magnetic Way 12 1485 (55) =
S — \ D
] - o
@ P = = = = ]
/
o © — ¢ & & 3 & :
S I 3 {
3 Q - S 3 & & & & & ;
(el I IS \
i @ - 76\ ¢ & & 3 © i
ﬁ ol NV R
6,1} S| &| servomotor Main Circuit Cable 13 \ ~
(11.2) | [38401 UL2586, AWG12 in. o I =
~— Refer to the following figures ® and @. %
Gap 0.8 without magnetic sensor %
Gap 1.0 with magnetic sensor Thermal protector cable <

UL1333, AWG20

The Moving Coil moves in the direction
indicated by the arrow when current flows
in the following phase sequence: U, V, W.

Moving Coil Model Approx. Mass
SGLFW2- [kg]

90D200AT 205 89.5 187
90D380AT 384 268.5 365.5 0.3 1 O.1

Refer to the following section for the connector specifications for the Sensor Cable and Servomotor Main Circuit Cable or
Moving Coils with Polarity Sensors: SGLFW2-90 and -1D.

Thermal protector connector _

Servomotor connector

Unit: mm
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Linear Servomotors SGLF

Magnetic Ways: SGLFM2-900000A

2 x N, 7-dia. mounting holes
. 11.5dia. T 2

©
©
i — ¢ ® ® W\ & 6 | O
gl ”_H [ 1 e Iy e A O B B A B T RN
= I T e e e 72 1 I I e O O A
1 88| Euteh gt S F et I - s el
g ol ol [ N e L U e e e e e N | e e
I it L S N O 1 O O L S | LB O 'L'LJLJLJLJL_’L%
g © // © 4%
[ol03] 0 \
61][5.2 102 (102)
11.2K0.1 51801 L2 (61) (R\eference mark)
L1KO.1
Reference mark
J (There are two, approx. 4-dia. indentations.)
Height of screw head: 6.7 max.
Mounting Section Details Unit
nit: mm
Note:

More than one Magnetic Way can be connected. Connect the Magnetic Ways so that the reference marks on them are aligned in the same direction as shown in the figure.

Magnetic Way Model

SGLFM2- ‘ L1041 N g
90306A 306 204 (102 x 2) 3 2.6
90510A 510 408 (102 x 4) 5 4.2
90714A 714 612 (102 x 6) 7 5.9

YASKAWA SIGMA-7 | CATALOG



Linear Servomotors SGLF

SGLFW2-1D

Moving Coils with Polarity Sensors: SGLFW2-1DDOOOAS

) Thermal protector relay connector
Polarity Sensor (Molex Japan Co., Ltd.)
Polarity Sensor and Receptaclg housing: 5557-02R
thermal protector cable Plug housing: 5569-02P

UL20276, AWG28 L1
500, E- 32 48. 5 L2 (55)
0.3 -
G627 50 min| \ 12
i < @} - iz - ~ A -
- Ro3 RS &
= m'llf e
- | < / 2
= a2 & & & S / =)
= 4= — | @ © - & © =
~ 0 2x44-40 4 / S
@ = ©
= © o i Rel © ) .
© o o~ \ —
4 > 1 ~ . <\
N NIv4 60 min. ’ 12xMBX 16 - -
(6) H [ 2 Thermal protector cable UL1333, AWG20 13
(11. 2)| [3820.1
Gap 0.8 without [nagnetic sensor 5 Thermal protector relay cable

The Moving Coil moves in the direction indicated
by the arrow when current flows in the following

Gap 1.0 with magnetic sensor
Polarity Sensor and
thermal protector connector

UL1333, AWG22
Servomotor Main Circuit Cable
uUL2586, AWG12 _ phase sequence: U, V, W.
(10.4 dia) ! " i i

Servomotor Connector

\7 Magnet}(; Way

Unit: mm

Moving Coils without Polarity Sensors: SGLFW2-1DDOOOAT

5)
—=

(87.

[ [~ F

(87.5)

-
I~
|
|
|
t
|
GL
|
t
|
L
|
L.

o 7= S
= :
(3} 12-M8 Tapped Holes, Depth 16
(11.2)] |38 e
&
PPy \\\
GaDO-SW!‘:OU‘mag_nEtl(Se"SOf The moving coil moves in the direction
Gap 1.0 with magnetic sensor _ indicated by the arrow when current flows

in the order of phase U, V, and W.

Linear Servomotor Connector

Thermal Protecior Connector

300-120-827 Unit: mm

Refer to the following section for the connector specifications for the Sensor Cable and Servomotor Main Circuit Cable or
Moving Coils with Polarity Sensors: SGLFW2-90 and -1D.

Moving Coil Model Approx. Mass
SGLFW2-
1DD380AO 384 268.5 3655 0.3 14.6
1DD560AO 563 447.5 544 0.3 21.5

Refer to the following section for the connector specifications for the Sensor Cable and Servomotor Main Circuit Cable or
Moving Coils with Polarity Sensors: SGLFW2-90 and -1D.
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Linear Servomotors SGLF

Magnetic Ways: SGLFM2-1DOOOA

2 ¥ N, 10-dia. mounting holes

. 156 diar3

(9.5)

|'1—‘1I

(87.5)

I

[

1

T
175
156

(87.5)

Ir‘—r'n

[2]03 ]

9.5

61]|5.2 102 (102)

11.2+0.1 5120.1 L2 5 |
(Reference
L1+0.1 mark)

Reference mark
(There are two, approx. 4-dia. indentations.)

Height of screw head: 8.2 max.
Mounting Section Details Unit: mm

Note:
More than one Magnetic Way can be connected. Connect the Magnetic Ways so that the reference marks on them are aligned in the same direction as shown in the figure.

Magnetic Way Model Approx. Mass

‘L1:0.1‘ ] ‘ N ‘

SGLFM2- [ka]
1D306A 306 204 (102x2) 3 3.7
1D510A 510  408(102x4) 5 6.2
1D714A 714 612(102x6) 7 8.6

YASKAWA SIGMA-7 | CATALOG



Linear Servomotors SGLF

Connector specifications
Moving Coils with Polarity Sensors: SGLFW2-30 and -45

e Servomotor Connector

1 -
Connector: ST-5EPTN8A9003S (1607706) 3 gﬂase \li
Contact: ST-10KP030 (1618261) - ase
7

From Phoenix Contact GmbH & Co. KG Phase W
Ground FG
Case Shield

w
S
o
=
1 +5 V (thermal protector) ;
5V [ =
Pin connector: 17JE-23090-02 (D8C) -CG : : (povier suppl) =
From DDK Ltd. !
3 Sv
Mating Connector 4 Sw
Socket connector: 17JE-13090-02 (D8C) A-CG 5 0V (power supply)
. 6
Studs: 17L-002C or 17L-002C1 = Not used
8
9 Thermal protector
e Polarity Sensor Output Signal
The following figures show the relationship between the Su, Sv, and Sw polarity sensor output
signals and the inverse power of each motor phase Vu, Vv, and Vw when the Moving Coil moves
in the direction indicated by the arrow in the dimensional drawings of the Moving Cail.
SGLFW2-30D070AS SGLFW2-30D120AS SGLFW2-45D200AS
SGLFW2-30D230AS SGLFW2-45D380AS
T I ; ‘
TS \ v
= o o = S
g T N 5 s |/ |
g | | g g T | T
£ 4 S . GRS £ EVW%/V/SW :
— \ \ | |
0 180 360 540 =5 ‘ Y =)
Electrical angle (°) Electrical angle (°) Electrical angle (°)
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Linear Servomotors SGLF

Moving Coils without Polarity Sensors: SGLFW2-30 and -45

e Servomotor Connector

Connector: ST-5EPT1N8A9003S (1607706)
Contact: ST-10KP030 (1618261)
From Phoenix Contact GmbH & Co. KG

e Thermostat Connector

Receptacle housing: 5557-02R
Terminals: 5556T or 5556TL

From Molex Japan Co., Ltd.

Mating Connector
Plug housing: 5559-02P
Terminals: 5558T or 5558TL

Moving Coils with Polarity Sensors: SGLFW2-90 and -1D

e Servomotor Connector

Connector: SF-5EP1N8A90A2 (1605496)
Contact: SF-7MP2000 (1605626)
From Phoenix Contact GmbH & Co. KG

e Polarity Sensor and Thermostat Connector

Pin connector: 17JE-23090-02 (D8C) -CG
From DDK Ltd.

Mating Connector
Socket connector: 17JE-13090-02 (D8C) A-CG
Studs: 17L-002C or 17L-002C1

YASKAWA SIGMA-7 | CATALOG

oOOAN =

Ground
Case

—_

© oO~NO O~ W N

Phase U
Phase V

Phase W
FG
Shield

Thermal protector
Thermal protector

Phase V

Phase U
Phase W
FG
Shield

+5 V (thermal protector)
+5 V (power supply)

Su
Sv
Sw
0V (power supply)

Not used

Thermal protector



e Polarity Sensor Output Signal

Linear Servomotors SGLF

The figure on the right shows the relationship between the Su, Sv, and Sw polarity sensor output
signals and the inverse power of each motor phase Vu, Vv, and Vw when the Moving Coil moves
in the direction indicated by the arrow in the dimensional drawings of the Moving Cail.

Moving Coils without Polarity Sensors: SGLFW2-90D and -1DD

e Servomotor Connector

Connector: SF-5EP1N8A90A2 (1605496)
Contact: SF-7MP2000 (1605626)
From Phoenix Contact GmbH & Co. KG

e Thermostat Connector
Receptacle housing: 55657-02R

Terminals: 5556T or 5556TL
From Molex Japan Co., Ltd.

Mating Connector

Plug housing: 5559-02P
Terminals: 5558T or 5558TL

T I ‘
- A/'I'(d ‘ A'I P
" | | |
| |
s T Bl
2w Z g
8 VT |
] |l ; AN
a | | |
|
|
0 180 360 540
Electrical angle (°)
1 Phase V
2 -
4 R
5 Phase U
6 Phase W
Ground  FG
Case Shield

Thermal protector
Thermal protector

w
L
S
i=
[S)
=
=
ISS]
5]
=
|
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Linear Servomotors SGLF

System configurations

SERVOPACK Ground terminal

Serial Converter Unit CableX

between SERVOPACK connector
and Serial Converter Unit)

Linear Servomotor

Serial Converter Unit Main Circuit Cable

Linear Encoder Cable

Sensor Cable
I (between Serial Converter
y Unit and polarity sensor)

Linear Encoder
(Not provided by Yaskawa.)

Linear Servomotor

*You can connect directly to an absolute linear encoder.
Notes:
1.
Linear Servomotor for configurations with other models.
2. Refer to the following manual for the following information.
- Cable dimensional drawings and cable connection specifications

- Order numbers and specifications of individual connectors for cables
- Order numbers and specifications for wiring materials

Sigma-7-Series AC Servo Drive Peripheral Device Selection Manual.

102 YASKAWA SIGMA-7 | CATALOG

The above system configurations are for SGLFW2 Servomotors with F-Type Iron Cores (with thermal protectors). Refer to the manual for the



Linear Servomotors SGLF

[22]
i2]
. =
Power cables for linear servomotors g
S
Linear Motor Model | Cable & connector type | Length Specification
3m JZSP-C7M143-03-E-G#
5m JZSP-C7M143-05-E-G# g
SGLFW2-30D070 Flexible Power cable B
to 4 x 1.5mm? with M17 10m JZSP-C7TM143-10-E-G# S __— =
SGLFW2-45D380 connector =
15m JZSP-C7TM143-15-E-G# g
o
20m JZSP-C7M143-20-E-G#
3m JZSP-C7M154-03-E-G#
5m JZSP-C7M154-05-E-G# -
SGLFW2-90D200 Flexible Power cable =T [ e S
to 4 x 2.5mm? with M23 10m JZSP-CTM154-10-E-G# [ = [/ _ §S]
SGLFW2-1DD380 connector =
15m JZSP-C7M154-15-E-G# 8
=
20m JZSP-C7M154-20-E-G# =
3m JZSP-C7M164-03-E-G#
5m JZSP-C7M164-05-E-G#
Flexible Power cable = [ o = &)
SGLFW2-1DD560 4 x 4mm? with M23 10m JZSP-C7M164-10-E-G# = J N ES
connector E
15m JZSP-C7TM164-15-E-G# g
o
20m JZSP-C7M164-20-E-G# 'C",J)
Cables are manufactured with an accuracy of one decimal place. Customized cable length possible (e.g. 07A5 for 7.5 m).
0
D
=
=)
o
. . . =
Motor connection shielding clamp =
=
o
Shielding clamp mountable on Sigma-7 400V SERVOPACKS up to 15 kW.
Contact your Yaskawa representative for more information.
SERVOPACK Model Specification =
2
=3
Sigma-7 400V up to 3.0kW KLBUE 4-13.5_SC dt_’
Sigma-7 400V
from 5kW up to 7.5kW ALEVE 102020
Sigma-7 400V
for 11KW & 15kW AlsLiE g B
=
=)
=
D
(o
(o}
<
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Linear Servomotors SGLF

Linear encoder cables

Servomotor Model Length* Specification

JZSP-CLLOO-01-E

3m JZSP-CLLO0-03-E
For linear encoder from
Renishaw PLC 5m JZSP-CLLO0-05-E
10m JZSP-CLL00-10-E Sefia\ Converter Linear encoder
Unit end end
15m JZSP-CLLO0-15-E
All Models
im JZSP-CLL30-01-E
3m JZSP-CLL30-03-E
For Imearlencoder frgm 5m JZSP-CLL30-05E
Heidenhain Corporation
10m JZSP-CLL30-10-E
15m JZSP-CLL30-15-E

*When using a JZDP-JO0O-O00-E Serial Converter Unit, do not exceed a cable length of 3m.

Serial converter unit cables

JZSP-CLP70-01-E

3m JZSP-CLP70-03-E SERVOPACK Serial Converter
end L Unit end
5m JZSP-CLP70-05-E
All Models
10m JZSP-CLP70-10-E
15m JZSP-CLP70-15-E
20m JZSP-CLP70-20-E

Servoamplifier connector

|_Pin No. | Function | Wire Color |
Shell FG Shield
Connector Kit : JZSP-CMP9-1-E-G1 : o e
Receptacle hosung: 55100-0670 (soldered) 5 B e
From Molex Japan Co., Ltd.
4 - Pink
5 PS Green
6 /PS Yellow
Serial converter connector
|_Pin No. | Function | _Wire Color |
Shell FG Shield
) 1 PG +75V White
Connector Kit: 17JE-23090-02 (D8C) 5 = m—
From DDK Ltd. 5 ) i
4 — _
5 PG OV Brown
6 /PS Yellow
7 - —
8 _ —
9 = —
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Sensor cables

Servomotor Model
m

3m

SGLFW2-O00AOO0OASO

(with Polarity Sensor) om

10m

15m

SGLFW2-O00AO0O00ATO
(without Polarity Sensor)

10m

15m

JZSP-CL2L.100-01-E

JZSP-CL2L.100-03-E

JZSP-CL2L.100-05-E

JZSP-CL2L.100-10-E

JZSP-CL2L.100-15-E

JZSP-CL2THO0-01-E

JZSP-CL2TH00-03-E

JZSP-CL2THO0-05E

JZSP-CL2TH00-10-E

JZSP-CL2TH00-15-E

SpeCiﬂcation

Serial Converter Polarity sensor end
Unit end L

Serial Converter Thermal Protector

Unit end L end
| »l

D

Linear Servomotors SGLF
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SERVOPACKS

Single Axis

Dual Axis

SGD7S-O000DAOB

EtherCAT
Communication
Reference

SGD7S-O000ODCOoB

PROFINET
Communication
Reference

SGD7W-O0O0ODAOB

EtherCAT =
Communication
Reference

YASKAWA SIGMA-7 | CATALOG

SGD7S-000D30B

MECHATROLINK-III
Communication
Reference

SGD7S-O000DMO0B

Siec (with integrated
iec-Controller)

SGD7W-O0O0OD30B

MECHATROLINK-III
Communication
Reference




SERVOPACKS

SERVOPACKS

SGD7S 108
SGD7W 130

2}
2
e
o
o
=
[
Ll
w
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SERVOPACKS

Model designation

Single axis amplifier
SGD7S - 1R9 D A0 B 000 Fo64

Sigma-7 Series st ... 3rd 4th 5th + 6th 7th 8th... 10th 11th ... 13th digit
Sigma-7S Models

1st ... 3rd digit - Maximum Applicable 4th digit - Voltage 8th ... 10th digit -

Motor Capacity Code Specification Hardware Options Specifications :
Code  Specification D 400V AC Code Specification a%ﬂ::ble

Three-phase, 400 V

— None  Without Options All models
1R9 0.5 kW 5th + 6th digit - Interface™

3R5 1.0 kW Code Specification 000 Wlthout ‘Opt_lons pnly used All models
5R4 1.5 KW 0 EtherCAT in combination with FT/EX
8R4 2.0 kW communication reference I With re\ay o holding Al models
120 3.0 kW co PROFINET . bEle
170 5.0KW communication reference 800 With Advanced Safety For

30 MECHATROLINK-IIl, RJ45 Module™
2ild 6.0kW communication reference With Advanced Safety
260 7.5KW Vo Sigma-7Siec (with buit-in single- 826 g"OdU'e and g“':i"” Fo1
280 11.0kw axis control) SNEEHer [BEE

control*

370 15.0kW

7th digit - Design Revision Order 11th ... 13th digit - FT/EX Specification

B Standard Model

Code Specification

None  Without Options

F64°  Zone table

F50 Application function for Sigma-7Siec

For use with SGD7S-OSBOOA

el (including F64 function)

Depending on configuration choices made, the model code might end after the 7th or 10th digit, or involve all 13 digits.

*1. The same SERVOPACKSs are used for both rotary and linear servomotors.

*2. For specification of the internal brake relay, please refer to the hardware manual of the amplifier.
*3. Only available for EtherCAT (CoE) and MECHATROLINK-IIl communication references.

*4, Purchase the Advanced Safety Module (model: SGD7S-0OSBOOO) separately.

108 YASKAWA SIGMA-7 | CATALOG



Ratings and specifications

Ratings

Three-phase, 400 VAC

Model SGD7S-
Maximum Applicable Motor Capacity [kW]

Continuous Output Current [A]
Instantaneous Maximum Output Current [A]
Power Supply
Input Current [A]*
Power Supply

Main Circuit

Control Power Suppl
e Input Current [A]*

Power Supply Capacity [KVA]*
Main Circuit Power Loss [W]
Control Circuit Power Loss [W]

Power Loss* Built-in Regenerative Resistor

Power Loss [W]
Total Power Loss [W]
Built-In Resistance [Q)]
. Regenerative )
E:gii?;ratlve Resistor Capacity [W]
Minimum Allowable External
Resistance [Q]
Overvoltage Category

* This is the net value at the rated load.

540 VDC

eeseors L o L o Lane Lo L zo0 Lz Lm0 Lo

Maximum Applicable Motor Capacity [kW]
Continuous Output Current [A]
Instantaneous Maximum Output Current [A]
Power Supply
Input Current [A]*

Main Circuit

Power Supply
Input Current [A]*
Power Supply Capacity [KVA]*
Main Circuit Power Loss [W]

Control Circuit Power Loss [W]
Built-in Regenerative Resistor
Power Loss [W]

Total Power Loss [W]

Overvoltage Category

Control Power Supply

Power Loss*

* This is the net value at the rated load.

0.5
1.9
5.5

1.4

1.1
19.2

54.2
75
70

75

1.9
5.5

1
3.5
8.5

2.9

2.3
30

14

65
75
70

75

3.5
8.5

3.3

2.3
24.4

14
45.4

1.5 2 3 5 6 7.5 11 15
5.4 8.4 11.9 16 20.8 25.7 28.1 37.2
14 21 28 42 55 65 70 85
Three-phase, 380VAC to 480VAC, -15% to +10%, 50 Hz/60Hz
4.3 5.8 8.6 14.5 17.4 21.7 31.8 43.4
24VDC +15%
1.2 1.4 1.5
3.5 4.5 71 1.7 12.4 14.4 21.9 30.6
62.3 89.4 136.8 188.7 188.4 228.5 278.2  389.8
21 22 28 32
28 28 28 36 (180)* (240)*
111.3 138.4 185.5 246.7 216.4 256.5 310.2  389.8
75 43 43 27 =

140 140 140 180 =
75 43 43 27 18 14.25

5.4 8.4 11.9 16 20.8 25.7 28.1 37.2
14 21 28 42 55 65 70 85
513VDC to 648 VDC, -15% to +10%
5.5 6.8 11 18 19.6 26.2 38.3 47.6
24VDC +15%
1.2 1.4 1.5

3.5 4.5 74 1.7 12.4 14.4 21.9 30.6
48.5 73.7 110.4 144.5 188.4 228.5 278.2  389.8
21 22 28 32

28 28 28 36 (180)* (240)*
69.5 94.7 131.4 166.5 216.4 228.5 310.2  389.8

SERVOPACKs SGD7S
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SERVOPACK overload protection characteristics

The overload detection level is set for hot start conditions with a SERVOPACK sur-
rounding air temperature of 55°C*.

An overload alarm (A.710 or A.720) will occur if overload operation that exceeds the
overload protection characteristics shown in the following diagram (i.e., operation
on the right side of the applicable line) is performed.

The actual overload detection level will be the detection level of the connected
SERVOPACK or Servomotor that has the lower overload protection characteristics.
In most cases, that will be the overload protection characteristics of the Servomo-
tor.

10000

SERVOPACK Model:
SGD7S-1R9D, -3R5D, -5R4D, -8R4D,

- 1000 -120D, -170D, -210D, -260D, -280D or -370D*

o N

E ~

§ 100 —

5 S

§o) ~~

QO

10 ¥
1 .
100 200 Instantanequs maximum output current « 100%
Continuous output current
(Continuous output current) SERVOPACK output current (Instantaneous maximum output current)

(continuous output current ratio) (%)

Note:

The above overload protection characteristics do not mean that you can perform continuous duty operation with an output of 100% or higher.
For a Yaskawa-specified combination of SERVOPACK and Servomotor, maintain the effective torque within the continuous duty zone of the
torque-motor speed characteristic of the Servomotor.

* However, the range for the SGD7S-370D is -5°C to 40°C.
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SERVOPACKs SGD7S

Specifications using EtherCAT communication reference
tem _______ [Speoificaon |

Control Method

Feedback

Environmental
Conditions

Applicable Standards

Mounting

Performance

I/O Signals

Communications

With Rotary Servomotor

With Linear Servomotor

Surrounding Air Temperature™’

Storage Temperature
Surrounding Air Humidity
Storage Humidity
Vibration Resistance
Shock Resistance
Degree of Protection

Pollution Degree

Altitude
Others

Speed Control Range

Coefficient of Speed Fluctuation*?

Torque Control Precision (Repeatability)
Soft Start Time Setting

Encoder Divided Pulse Output

Linear Servomotor Overheat Protection
Signal Input

Sequence Input  Input Signals that can be
Signals allocated

Fixed Output

Sequence

Output Signals Output Signals that can
be allocated

RS-429A Interfaces

Communications 1:N Communications

(CNB02) Axis Address Setting

USB Communi-  terface

cations (CN7) Communications
Standard

IGBT-based PWM control, sine wave current drive

Serial encoder: 24 bits (incremental encoder/absolute encoder)

¢ Absolute linear encoder (The signal resolution depends on the absolute linear encoder.)

* Incremental linear encoder (The signal resolution depends on the incremental linear
encoder or Serial Converter Unit.)

-5°C to 55°C (60°C with derating)

However, the range for the SGD7S-370D is -5°C to 40°C.

-20°C to 85°C

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

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

4.9 m/s?

19.6 m/s?

IP10

2

e Must be no corrosive or flammable gases.

* Must be no exposure to water, oil, or chemicals.

* Must be no dust, salts, or iron dust.

1,000 m or less (above 1,000 m with derating)

Do not use the SERVOPACK in the following locations: Locations subject to static electricity

noise, strong electromagnetic/magnetic fields, or radioactivity

Refer to the section Compliance with UL Standards, EU Directives, and Other Safety Standards

(in Combination with SERVOPACK).

Base-mounted

1:5,000 (At the rated torque, the lower limit of the speed control range must not cause the
Servomotor to stop.)
+0.01 % of rated speed max. (for a load fluctuation of 0 % to 100 %)

0% of rated speed max. (for a voltage fluctuation of 10 %)
+0.1 % of rated speed max. (for a temperature fluctuation of 25°C +25°C)
+1%

Os to 10s (Can be set separately for acceleration and deceleration.)

Phase A, phase B, phase C: Line-driver output

Number of divided output pulses: Any setting is allowed

Number of input points: 1

Input voltage range: O V to +5 V

Allowable voltage range: 24 VDC +20 %

Number of input points: 7

Input method: Sink inputs or source inputs

Input Signals

e P-OT (Forward Drive Prohibit) and N-OT (Reverse Drive Prohibit) signals

/Probe1 (Probe 1 Latch Input) signal

/Probe2 (Probe 2 Latch Input) signal

/Home (Home Switch Input) signal

/P-CL (Forward External Torque Limit) and /N-CL (Reverse External Torque Limit) signals

e /SI0 and /SI3 (General-Purpose Input) signals

A signal can be allocated and the positive and negative logic can be changed.

Allowable voltage range: 5 VDC to 30 VDC

Number of output points: 1

Output signal: ALM (Servo Alarm) signal

Allowable voltage range: 5 VDC to 30 VDC

Number of output points: 5

(A photocoupler output (isolated) is used.)

Output Signals

e /COIN (Positioning Completion) signal

e /V-CMP (Speed Coincidence Detection) signal

/TGON (Rotation Detection) signal

/S-RDY (Servo Ready) signal

/CLT (Torque Limit Detection) signal

/VLT (Speed Limit Detection) signal

/BK (Brake) signal

/WARN (Warning) signal

/NEAR (Near) signal

/ZONEO (ZONE Signal 1 Output

/ZONE1 (ZONE Signal 2 Output

/ZONE2 (ZONE Signal 3 Output
(:
(

signal
signal
signal
signal

/ZONES (ZONE Signal 4 Output
e /nZONE (nZONE Output) signal
A signal can be allocated and the positive and negative logic can be changed.

Digital Operator (JUSP-OPO5A-1-E)
Up to N = 15 stations possible for RS-422A port

Set with parameters.
Personal Computer (with Sigmawin-+)
The software version of the SigmaWin+ must be version 7.11 or higher.

Conforms to USB 2.0 standard (12 Mbps).

Continued on next page.
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Continued from previous page.

Displays/Indicators

EtherCAT Communications Setting Switches

EtherCAT
Communications

CiA402 Drive Profile

Analog Monitor (CN5)

Dynamic Brake (DB)

Applicable Communications Standards
Physical Layer

Communications Connectors
Cable

Sync Manager

FMMU

EtherCAT Commands (Data Link Layer)
Process Data

Mailbox (CoE)

Distributed Clocks

Slave Information Interface

Indicators

Regenerative Processing

Overtravel (OT) Prevention

Protective Functions

Utility Functions

Safety Functions

Inputs
Output

Applicable Standards*?

Applicable Option Modules

CHARGE, PWR, RUN, ERR, and L/A (A and B) indicators, and one-digit seven-
segment display

EtherCAT secondary address (S1 and S2), 16 positions

IEC 61158 Type 12, IEC 61800-7 CiA402 Drive Profile

100BASE-TX (IEEE 802.3)

CNBA (RJ45): EtherCAT signal input connector

CN6B (RJ45): EtherCAT signal output connector

Category 5, 4 shielded twisted pairs

* The cable is automatically detected with AUTO MDIX.

SMO: Mailbox output, SM1: Mailbox input, SM2: Process data output, and SM3:
Process data input

FMMU 0: Mapped in process data output (RxPDO) area.

FMMU 1: Mapped in process data input (TxPDO) area.

FMMU 2: Mapped to mailbox status.

APRD, FPRD, BRD, LRD, APWR, FPWR, BWR, LWR, ARMW, and FRMW
(APRW, FPRW, BRW, and LRW commands are not supported.)

Assignments can be changed with PDO mapping.

Emergency messages, SDO requests, SDO responses, and SDO information
(TxPDO/RxPDO and remote TxPDO/RxPDO are not supported.)

Free-Run Mode and DC Mode (Can be switched.)

Applicable DC cycles: 125 ps to 4 ms in 125-ps increments

256 bytes (read-only)

EtherCAT communications in progress: Link/Activity x 2

EtherCAT communications status: RUN x 1

EtherCAT error status: ERR x 1

Homing Mode

Profile Position Mode

Interpolated Position Mode

Profile Velocity Mode

Profile Torque Mode

Cyclic Synchronous Position Mode

Cyclic Synchronous Velocity Mode

Cyclic Synchronous Torque Mode

Touch Probe Function

e Torque Limit Function

Number of points: 2

Output voltage range: +10 VDC (effective linearity range: +8 V)
Resolution: 16 bits

Accuracy: +£20 mV (Typ)

Maximum output current: £10 mA

Settling time (1 %): 1.2 ms (Typ)

Activated when a servo alarm or overtravel (OT) occurs, or when the power
supply to the main circuit or servo is OFF.

Built-in

Refer to the catalog for details.

Stopping with dynamic brake, deceleration to a stop, or coasting to a stop for
the P-OT (Forward Drive Prohibit) or N-OT (Reverse Drive Prohibit) signal

Overcurrent, overvoltage, low voltage, overload, regeneration error, etc.

Gain adjustment, alarm history, jogging, origin search, etc.
/HWBB1 and /HWBB?2: Base block signals for Power Modules
EDM1: Monitors the status of built-in safety circuit (fixed output).
1SO13849-1 PLe (Category 3), [IEC61508 SIL3

Fully-closed Modules, Option Module Safety

*1. If you combine a Sigma-7 SERVOPACK with a Sigma-V Option Module, the surrounding air temperature specification
of the Sigma-V SERVOPACKs must be used, i.e., 0°C to 55°C. Also, the applicable surrounding range cannot be
increased by derating.

*2. The coefficient of speed fluctuation for load fluctuation is defined as follows:
No-load motor speed - Total-load motor speed

Coeficient of speed fluctuation =
Rated motor speed

x 100%

*3. The SGD7S-210D, -260D, -280D, and -370D do not have a dynamic brake (DB). If a dynamic brake is necessary,
create an external dynamic brake circuit.

*4., Always perform risk assessment for the system and confirm that the safety requirements are met.
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Specifications using Sigma-7Siec communication reference
tem _______ [Speoificaon |

Control Method

Feedback

Environmental
Conditions

Applicable Standards

Mounting

Performance

I/O Signals

Communications

With Rotary Servomotor

With Linear Servomotor

Surrounding Air Temperature™’

Storage Temperature
Surrounding Air Humidity
Storage Humidity
Vibration Resistance
Shock Resistance
Degree of Protection

Pollution Degree

Altitude
Others

Speed Control Range

Coefficient of Speed Fluctuation*?

Torque Control Precision (Repeatability)
Soft Start Time Setting

Encoder Divided Pulse Output

Linear Servomotor Overheat Protection
Signal Input

Sequence Input  Input Signals that can be
Signals allocated

Fixed Output

Sequence

Output Signals Output Signals that can
be allocated

RS-429A Interfaces

Communications 1:N Communications

(CNB02) Axis Address Setting

USB Communi-  terface

cations (CN7) Communications
Standard

IGBT-based PWM control, sine wave current drive

Serial encoder: 24 bits (incremental encoder/absolute encoder)

¢ Absolute linear encoder (The signal resolution depends on the absolute linear encoder.)

* Incremental linear encoder (The signal resolution depends on the incremental linear
encoder or Serial Converter Unit.)

-5°C to 55°C (60°C with derating)

However, the range for the SGD7S-370D is -5°C to 40°C.

-20°C to 85°C

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

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

4.9 m/s?

19.6 m/s?

IP10

2

e Must be no corrosive or flammable gases.

* Must be no exposure to water, oil, or chemicals.

* Must be no dust, salts, or iron dust.

1,000 m or less (above 1,000 m with derating)

Do not use the SERVOPACK in the following locations: Locations subject to static electricity

noise, strong electromagnetic/magnetic fields, or radioactivity

Refer to the section Compliance with UL Standards, EU Directives, and Other Safety Standards

(in Combination with SERVOPACK).

Base-mounted

1:5,000 (At the rated torque, the lower limit of the speed control range must not cause the
Servomotor to stop.)
+0.01 % of rated speed max. (for a load fluctuation of 0 % to 100 %)

0% of rated speed max. (for a voltage fluctuation of 10 %)
+0.1 % of rated speed max. (for a temperature fluctuation of 25°C +25°C)
+1%

Os to 10s (Can be set separately for acceleration and deceleration.)

Phase A, phase B, phase C: Line-driver output

Number of divided output pulses: Any setting is allowed

Number of input points: 1

Input voltage range: O V to +5 V

Allowable voltage range: 24 VDC +20 %

Number of input points: 7

Input method: Sink inputs or source inputs

Input Signals

e P-OT (Forward Drive Prohibit) and N-OT (Reverse Drive Prohibit) signals

/Probe1 (Probe 1 Latch Input) signal

/Probe2 (Probe 2 Latch Input) signal

/Home (Home Switch Input) signal

/P-CL (Forward External Torque Limit) and /N-CL (Reverse External Torque Limit) signals

e /SI0 and /SI3 (General-Purpose Input) signals

A signal can be allocated and the positive and negative logic can be changed.

Allowable voltage range: 5 VDC to 30 VDC

Number of output points: 1

Output signal: ALM (Servo Alarm) signal

Allowable voltage range: 5 VDC to 30 VDC

Number of output points: 5

(A photocoupler output (isolated) is used.)

Output Signals

e /COIN (Positioning Completion) signal

e /V-CMP (Speed Coincidence Detection) signal

/TGON (Rotation Detection) signal

/S-RDY (Servo Ready) signal

/CLT (Torque Limit Detection) signal

/VLT (Speed Limit Detection) signal

/BK (Brake) signal

/WARN (Warning) signal

/NEAR (Near) signal

/ZONEO (ZONE Signal 1 Output

/ZONE1 (ZONE Signal 2 Output

/ZONE2 (ZONE Signal 3 Output
(:
(

signal
signal
signal
signal

/ZONES (ZONE Signal 4 Output
e /nZONE (nZONE Output) signal
A signal can be allocated and the positive and negative logic can be changed.

Digital Operator (JUSP-OPO5A-1-E)
Up to N = 15 stations possible for RS-422A port

Set with parameters.
Personal Computer (with Sigmawin-+)
The software version of the SigmaWin+ must be version 7.11 or higher.

Conforms to USB 2.0 standard (12 Mbps).

Continued on next page.
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Continued from previous page.

Displays/Indicators

EtherCAT Communications Setting Switches

EtherCAT
Communications

CiA402 Drive Profile

Analog Monitor (CN5)

Dynamic Brake (DB)

Applicable Communications Standards
Physical Layer

Communications Connectors
Cable

Sync Manager

FMMU

EtherCAT Commands (Data Link Layer)
Process Data

Mailbox (CoE)

Distributed Clocks

Slave Information Interface

Indicators

Regenerative Processing

Overtravel (OT) Prevention

Protective Functions

Utility Functions

Safety Functions

Inputs
Output

Applicable Standards*?

Applicable Option Modules

CHARGE, PWR, RUN, ERR, and L/A (A and B) indicators, and one-digit seven-
segment display

EtherCAT secondary address (S1 and S2), 16 positions

IEC 61158 Type 12, IEC 61800-7 CiA402 Drive Profile

100BASE-TX (IEEE 802.3)

CNBA (RJ45): EtherCAT signal input connector

CN6B (RJ45): EtherCAT signal output connector

Category 5, 4 shielded twisted pairs

* The cable is automatically detected with AUTO MDIX.

SMO: Mailbox output, SM1: Mailbox input, SM2: Process data output, and SM3:
Process data input

FMMU 0: Mapped in process data output (RxPDO) area.

FMMU 1: Mapped in process data input (TxPDO) area.

FMMU 2: Mapped to mailbox status.

APRD, FPRD, BRD, LRD, APWR, FPWR, BWR, LWR, ARMW, and FRMW
(APRW, FPRW, BRW, and LRW commands are not supported.)

Assignments can be changed with PDO mapping.

Emergency messages, SDO requests, SDO responses, and SDO information
(TxPDO/RxPDO and remote TxPDO/RxPDO are not supported.)

Free-Run Mode and DC Mode (Can be switched.)

Applicable DC cycles: 125 ps to 4 ms in 125-ps increments

256 bytes (read-only)

EtherCAT communications in progress: Link/Activity x 2

EtherCAT communications status: RUN x 1

EtherCAT error status: ERR x 1

Homing Mode

Profile Position Mode

Interpolated Position Mode

Profile Velocity Mode

Profile Torque Mode

Cyclic Synchronous Position Mode

Cyclic Synchronous Velocity Mode

Cyclic Synchronous Torque Mode

Touch Probe Function

e Torque Limit Function

Number of points: 2

Output voltage range: +10 VDC (effective linearity range: +8 V)
Resolution: 16 bits

Accuracy: +£20 mV (Typ)

Maximum output current: £10 mA

Settling time (1 %): 1.2 ms (Typ)

Activated when a servo alarm or overtravel (OT) occurs, or when the power
supply to the main circuit or servo is OFF.

Built-in

Refer to the catalog for details.

Stopping with dynamic brake, deceleration to a stop, or coasting to a stop for
the P-OT (Forward Drive Prohibit) or N-OT (Reverse Drive Prohibit) signal

Overcurrent, overvoltage, low voltage, overload, regeneration error, etc.

Gain adjustment, alarm history, jogging, origin search, etc.
/HWBB1 and /HWBB?2: Base block signals for Power Modules
EDM1: Monitors the status of built-in safety circuit (fixed output).
1SO13849-1 PLe (Category 3), [IEC61508 SIL3

Fully-closed Modules, Option Module Safety

*1. If you combine a Sigma-7 SERVOPACK with a Sigma-V Option Module, the surrounding air temperature specification
of the Sigma-V SERVOPACKs must be used, i.e., 0°C to 55°C. Also, the applicable surrounding range cannot be
increased by derating.

*2. The coefficient of speed fluctuation for load fluctuation is defined as follows:
No-load motor speed - Total-load motor speed

Coeficient of speed fluctuation =
Rated motor speed

x 100%

*3. The SGD7S-210D, -260D, -280D, and -370D do not have a dynamic brake (DB). If a dynamic brake is necessary,
create an external dynamic brake circuit.

*4., Always perform risk assessment for the system and confirm that the safety requirements are met.

YASKAWA SIGMA-7 | CATALOG



SERVOPACKs SGD7S

Specifications using MECHATROLINK-III communication reference

Drive Method

Feedback

Environmental
Conditions

Applicable Standards

Mounting

Performance

I/O Signals

Communications

Displays/Indicators

With Rotary Servomotor

With Linear Servomotor

Surrounding Air Temperature*!

Storage Temperature
Surrounding Air Humidity
Storage Humidity
Vibration Resistance
Shock Resistance
Degree of Protection

Pollution Degree

Altitude
Others

Speed Control Range

Coefficient of Speed
Fluctuation*?

Torque Control Precision (Repeatability)
Soft Start Time Setting

Encoder Divided Pulse Output

Linear Servomotor Overheat Protection
Signal Input

Sequence Input Input Signals that can

Signals be allocated
Fixed Output

Sequence Output

Signals

Output Signals that
can be allocated

Interfaces

RS-422A GommUt . 6o cations

nications (CN3)
Axis Address Setting
USB Communica- Ihiggiitee
tions (CN7) Communications
Standard

IGBT-based PWM control, sine wave current drive

Serial encoder: 24 bits (incremental encoder/absolute encoder)

e Absolute linear encoder (The signal resolution depends on the absolute linear encoder.)

¢ Incremental linear encoder (The signal resolution depends on the incremental linear
encoder or Serial Converter Unit.)

-5°C to 55°C (60°C with derating)

However, the range for the SGD7S-370D is -5°C to 40°C.

-20°C to 85°C

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

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

4.9 m/s?

19.6 m/s?

IP10

2

* Must be no corrosive or flammable gases.

e Must be no exposure to water, oil, or chemicals.

e Must be no dust, salts, or iron dust.

1,000 m or less (above 1,000 m with derating)

Do not use the SERVOPACK in the following locations: Locations subject to static electricity

noise, strong electromagnetic/magnetic fields, or radioactivity

Refer to the section Compliance with UL Standards, EU Directives, and Other Safety Standards

(in Combination with SERVOPACK).

Base-mounted

1:5,000 (At the rated torque, the lower limit of the speed control range must not cause the
Servomotor to stop.)

+0.01 % of rated speed max. (for a load fluctuation of 0 % to 100 %)

0% of rated speed max. (for a voltage fluctuation of + 10 %)

+0.1 % of rated speed max. (for a temperature fluctuation of 25°C + 25°C)
+1%

Os to 10s (Can be set separately for acceleration and deceleration.)

Phase A, phase B, phase C: Line-driver output

Number of divided output pulses: Any setting is allowed.

Number of input points: 1

Input voltage range: O V to +5 V

Allowable voltage range: 24 VDC +20 %

Number of input points: 7

Input method: Sink inputs or source inputs

Input Signals

e /DEC (Origin Return Deceleration Switch) signal

e /EXT1 to /EXT3 (External Latch Input 1 to 3) signals

e P-OT (Forward Drive Prohibit) and N-OT (Reverse Drive Prohibit) signals

e /P-CL (Forward External Torque Limit) and /N-CL (Reverse External Torque Limit) signals
e /P-DET (Polarity Detection) signal

A signal can be allocated and the positive and negative logic can be changed.

Allowable voltage range: 5 VDC to 30 VDC

Number of output points: 1

Output signal: ALM (Servo Alarm) signal

Allowable voltage range: 5 VDC to 30 VDC

Number of output points: 5

(A photocoupler output (isolated) is used.)

Output Signals

e /COIN (Positioning Completion) signal

/V-CMP (Speed Coincidence Detection) signal

/TGON (Rotation Detection) signall

/S-RDY (Servo Ready) signal

/CLT (Torque Limit Detection) signal

/VLT (Speed Limit Detection) signal

/BK (Brake) signal

/WARN (Warning) signal

/NEAR (Near) signal

/ZONEO (ZONE Signal 1 Output) signal
/ZONE1 (ZONE Signal 2 Output) signal
/ZONE2 (ZONE Signal 3 Output) signal
/ZONES (ZONE Signal 4 Output) signal

e /nZONE (nZONE output) signal

A signal can be allocated and the positive and negative logic can be changed.

Digital Operator (JUSP-OP0O5A-1-E)
Up to N = 15 stations possible for RS-422A port

Set with parameters.
Personal Computer (with SigmaWin+)
The software version of the SigmaWin+ must be version 7.11 or higher.

Conforms to USB 2.0 standard (12 Mbps).

CHARGE, PWR, CN, L1, and L2 indicators, and one-digit seven-segment display

Continued on next page.
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SERVOPACKs SGD7S

Continued from previous page.

Communications Protocol

Station Address Settings

MECHATROLINK-II EreTERerISnae
Communications ang !SS!O pee
Transmission Cycle
Number of Transmission Bytes
Performance
Reference Method Reference Input
Profile

MECHATROLINK-IIl Communications Setting Switches

Analog Monitor (CN5)

Dynamic Brake (DB)

Regenerative Processing

Overtravel (OT) Prevention

Protective Functions

Utility Functions

Inputs

Safety Functions Output

Applicable Standards*?

Applicable Option Modules

MECHATROLINK-III

03 to EF hex (maximum number of slaves: 62)

The rotary switches (S1 and S2) are used to set the station address.
100Mbps

125 ps, 250 ps, 500 ps, 750 ps, 1.0 ms to 4.0 ms (multiples of 0.5 ms)
32 or 48 bytes/station

A DIP switch (S3) is used to select the number of transmission bytes.

Position, speed, or torque control with MECHATROLINK-IIl communications

MECHATROLINK-IIl commands (sequence, motion, data setting, data access,
monitoring, adjustment, etc.)

MEACHATROLINK-III standard servo profile

Rotary switch (S1 and S2) positions: 16

Number of DIP switch (S3) pins: 4

Number of points: 2

Output voltage range: +10 VDC (effective linearity range: +8 V)

Resolution: 16 bits

Accuracy: £20 mV (Typ)

Maximum output current: £10 mA

Settling time (x1%): 1.2 ms (Typ)

Activated when a servo alarm or overtravel (OT) occurs, or when the power
supply to the main circuit or servo is OFF.

Built-in

Refer to the catalog for details.

Stopping with dynamic brake, deceleration to a stop, or coasting to a stop for
the P-OT (Forward Drive Prohibit) or N-OT (Reverse Drive Prohibit) signal

Overcurrent, overvoltage, low voltage, overload, regeneration error, etc.
Gain adjustment, alarm history, jogging, origin search, etc.

/HWBB1 and /HWBB2: Base block signals for Power Modules

EDM1: Monitors the status of built-in safety circuit (fixed output).
1SO13849-1 PLe (Category 3), [IEC61508 SIL3

Fully-closed Modules

*1. If you combine a Sigma-7 SERVOPACK with a Sigma-V Option Module, the surrounding air temperature specification
of the Sigma-V SERVOPACKs must be used, i.e., 0°C to 55°C. Also, the applicable surrounding range cannot be

increased by derating.

. The coefficient of speed fluctuation for load fluctuation is defined as follows:
No-load motor speed - Total-load motor speed

Coeficient of speed fluctuation =

x 100%

Rated motor speed

create an external dynamic brake circuit.

YASKAWA SIGMA-7 | CATALOG

. The SGD7S-210D, -260D, -280D, and -370D do not have a dynamic brake (DB). If a dynamic brake is necessary,

. Always perform risk assessment for the system and confirm that the safety requirements are met.



SERVOPACKs SGD7S

Specifications using PROFINET communication reference
tem _____ [Specificaon |

Control Method

Feedback

Environmental
Conditions

Applicable Standards

Mounting

Performance

I/O Signals

Communications

With Rotary Servomotor

With Linear Servomotor

Surrounding Air Temperature™’

Storage Temperature
Surrounding Air Humidity
Storage Humidity
Vibration Resistance
Shock Resistance
Degree of Protection

Pollution Degree

Altitude
Others

Speed Control Range

Coefficient of Speed Fluctuation*?

Torque Control Precision (Repeatability)
Soft Start Time Setting

Encoder Divided Pulse Output

Linear Servomotor Overheat Protection
Signal Input

Sequence Input  Input Signals that can be

Signals allocated
Fixed Output
Sequence
Clijouit Sl el Output Signals that can
be allocated
RS-429A Interfaces
Communications 1:N Communications
(CN502) Axis Address Setting
USB Communi-  Mterface
cations (CN7) Communications
Standard

IGBT-based PWM control, sine wave current drive

Serial encoder: 24 bits (incremental encoder/absolute encoder)

e Absolute linear encoder (The signal resolution depends on the absolute linear encoder.)

¢ Incremental linear encoder (The signal resolution depends on the incremental linear
encoder or Serial Converter Unit.)

-5°C to 55°C (60°C with derating)

However, the range for the SGD7S-370D is -5°C to 40°C.

-20°C to 85°C

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

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

4.9 m/s?

19.6 m/s?

IP10

2

e Must be no corrosive or flammable gases.

* Must be no exposure to water, oil, or chemicals.

* Must be no dust, salts, or iron dust.

1,000 m or less (above 1,000 m with derating)

Do not use the SERVOPACK in the following locations: Locations subject to static electricity

noise, strong electromagnetic/magnetic fields, or radioactivity

Refer to the section Compliance with UL Standards, EU Directives, and Other Safety Standards

(in Combination with SERVOPACK).

Base-mounted

1:5,000 (At the rated torque, the lower limit of the speed control range must not cause the
Servomotor to stop.)

+0.01 % of rated speed max. (for a load fluctuation of 0 % to 100 %)

0% of rated speed max. (for a voltage fluctuation of +10 %)

+0.1 % of rated speed max. (for a temperature fluctuation of 25°C +25°C)
+1%

Os to 10s (Can be set separately for acceleration and deceleration.)

Phase A, phase B, phase C: Line-driver output

Number of divided output pulses: Any setting is allowed

Number of input points: 1

Input voltage range: O V to +5 V

Allowable voltage range: 24 VDC +20 %

Number of input points: 7

Input method: Sink inputs or source inputs

Input Signals

e P-OT (Forward Drive Prohibit) and N-OT (Reverse Drive Prohibit) signals
/EXT1 (Probe 1 Latch Input) signal

/EXT2 (Probe 2 Latch Input) signal

/DEC (Home Switch Input) signal

/P-CL (Forward External Torque Limit) and /N-CL (Reverse External Torque Limit) signals
e /SI0 and /SI6 (General-Purpose Input) signals

A signal can be allocated and the positive and negative logic can be changed.
Allowable voltage range: 5 VDC to 30 VDC

Number of output points: 1

Output signal: ALM (Servo Alarm) signal

Allowable voltage range: 5 VDC to 30 VDC

Number of output points: 5

(A photocoupler output (isolated) is used.)

Output Signals

e /COIN (Positioning Completion) signal

/V-CMP (Speed Coincidence Detection) signal

/TGON (Rotation Detection) signal

/S-RDY (Servo Ready) signal

/CLT (Torque Limit Detection) signal

/VLT (Speed Limit Detection) signal

/BK (Brake) signal

/WARN (Warning) signal

/NEAR (Near) signal

A signal can be allocated and the positive and negative logic can be changed.
Digital Operator (JUSP-OPO5A-1-E)

Up to N = 15 stations possible for RS-422A port

Set with parameters.
Personal Computer (with SigmaWwin-+)
The software version of the SigmaWin+ must be version 7.28 or higher.

Conforms to USB 2.0 standard (12 Mbps).

Continued on next page.
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SERVOPACKs SGD7S

Continued from previous page.

Displays/Indicators
Applicable Communications Standards
Physical Layer
Communications Connectors
Cable
Baud Rate Setting
Supported Protocols
PROFINET
Communications

Node Address Setting

Indentification & Maintenance Functions
Topology Recognition

Power Supply

LED Indicator

Node Type

Acyclic Parameter Access

Cyclic Messaging

Alarm Notification PDU
Standard

Motor Type / Axis Type
Profile Services

Application Classes
PROFIdrive Position and Velocity Modes

PROFIdrive Profile

CIA402 Homing Modes

CIA402 Torque Mode

Drive Profile

Analog Monitor (CN5)

Dynamic Brake (DB)

Regenerative Processing

Overtravel (OT) Prevention

Protective Functions

Utility Functions

Inputs

Qutput

Applicable Standards*®

Safety Functions

Applicable Option Modules

CHARGE, PWR, RUN, ERR, and L/A (A and B) indicators, and one-digit seven-segment display
IEC 61158 Type 12, IEC 61800-7 PROFIdrive Profile, Ethernet PROFINET IO RT

100BASE-TX (IEEE 802.3)

CN6A (RJ45): PROFINET signal input connector

CN6B (RJ45): PROFINET signal output connector

Full-duplex, Auto-negotiation, Auto-crossover

Category 5, 4 shielded twisted pairs

* The cable is automatically detected with AUTO MDIX.

100MBit/s

e RTC - Real time cyclic protocol - RT class 1 (unsynchronized)

e RTA - Real time acyclic protocol

e DCP - Discovery and configuration protocol

e CL-RPC - Connectionless remote procedure call
e |LLDP - Link layer discovery protocol

* SNMP - Simple network management protocol
DCP

18MO-3

LLDP, SNMP V1, MIB2

5V +5%, 500mA (max.) supplied internal from drive CN10

Red (ERR), Green (RUN), PROFINET communicating (L/A) x 2

Axis Drive Unit

Read/Write Record

Set of pre-defined standard telegram: ST1, ST2, ST7, ST8, ST9

Set of pre-defined manufacture telegram: Telegram number 100

Telegram mapping: Dynamic with max. 16 signal entries of free telegram number 999
Optional

IEC 61800-7-1/2/3

Servo / Rotary, Linear

Cycle messaging, Acyclic parameter access mechanism, Identification & maintenance functions
(I&M03), PROFIdrive parameters, Diagnostic and alarm mechanism, Fault buffer mechanism
1,8

Motion profile type: Linear

CIA402 Supported methods: 1-6, 17-22, 35, 33, 34

Motion profile type: Linear

Homing persistent in absolute motor encoder

Torque Profile Type: Linear

Homing Mode

PROFIdrive Position Mode

PROFIdrive Velocity Mode

Profile Torque Mode

Touch Probe Function

e Torque Limit Function

Number of points: 2

Output voltage range: £10 VDC (effective linearity range: +8 V)

Resolution: 16 bits

Accuracy: 20 mV (Typ)

Maximum output current: £10 mA

Settling time (1 %): 1.2 ms (Typ)

Activated when a servo alarm or overtravel (OT) occurs, or when the power supply to the main
circuit or servo is OFF.

Built-in. Refer to the catalog for details.

Stopping with dynamic brake, deceleration to a stop, or coasting to a stop for the P-OT (Forward
Drive Prohibit) or N-OT (Reverse Drive Prohibit) signal

Overcurrent, overvoltage, low voltage, overload, regeneration error, etc.

Gain adjustment, alarm history, jogging, origin search, etc.
/HWBB1 and /HWBB2: Base block signals for Power Modules
EDM1: Monitors the status of built-in safety circuit (fixed output).
1ISO13849-1 PLe (Category 3), IEC61508 SIL3

Fully-closed Modules, Option Module Safety

*1. If you combine a Sigma-7 SERVOPACK with a Sigma-V Option Module, the surrounding air temperature specification
of the Sigma-V SERVOPACKs must be used, i.e., 0°C to 55°C. Also, the applicable surrounding range cannot be

increased by derating.

*2. The coefficient of speed fluctuation for load fluctuation is defined as follows:

No-load motor speed - Total-load motor speed

Coeficient of speed fluctuation =

x 100%

Rated motor speed

*3. The SGD7S-210D, -260D, -280D, and -370D do not have a dynamic brake (DB). If a dynamic brake is necessary,

create an external dynamic brake circuit.

*4., Always perform risk assessment for the system and confirm that the safety requirements are met.

YASKAWA SIGMA-7 | CATALOG



SERVOPACKs SGD7S

12}
' ' e ' =
Front cover dimensions and connector specifications 2
S
(5]
The front cover dimensions and panel connectors depend on the SERVOPACK interface. Refer to the following figures.
Front cover dimensions and connector specifications
w
g
The front cover dimensions and panel connector section are the same for all models. =
Refer to the following figures and table. =
£
o
¢ Front Cover Dimensions and Connectors
B
o £
6, ) 0]
CN3 %H% =
IS+
D
¥ CN101 000 i<
00} onea -
YASKAWA E CN6B
il | o
oh o |o CN103 E "
2
L] one £
CN201 T one =
.i LL
2= N
11 it}
N CN7
fl j %
4 =
E=]
S
=
(=
* Dynamic Brake Connector only for SGD7S-1R9D up to -170D. .8
o
(@}
e Connector Specifications
Connector Yaskawa Number
No. Order Code of Pins =
I/O Connector DFMCH1,5/15-ST-3,5-LRBK JUSP-7CNO0O1 Phoenix Contact =
CN2 Encoder Connector - JZSP-CMP9-1-E 6 Sumitomo 3M Ltd. g
R a-
CN3 Digital Operator S 14 Honda Tsushin Kogyo Co., Ltd.
8Hgg/ Fieldbus Connector - - 8 Tyco Electronics Japan G.K.
CN7 UEB Clgmsiater i el - - 5 Tyco Electronics Japan G.K.
mawin
CN8 Safety Connector Kit - 2013595-1 8 Tyco Electronics Japan G.K. <
=
CN8 Safety Jumper Connector - JZSP-CVH05-E 8 Tyco Electronics Japan G.K. S
Main Power Connector I =
N0 SGD7S-1RID 1o -170D BLZ 7.62HP/08/180LR SN BK BX PRT JUSP-7CN101 8 Weidmdiller =2
Main Power Connector N
SGD7S-210D to -370D BUZ 10.16HP/07/180F AG BK BX LPR SO JUSP-7CN101-1 7 WeidmUiller
Motor Power Connector I
o102 SGD7S-1R9ID to -170D BLZ 7.62[T/04/180MF4 SN BK BX PRT JUSP-7CN102 4 Weidmdiller
Motor Power Connector B
SGD7S-210D to -370D BUZ 10.161T/04/180MF4 AG BK BX LPR SO JUSP-7CN102-1 4 Weidmdiller
DC Power Input N
o103 SGD7S-1RID to -170D BVZ 7.621T/04/180MF3 SN BK BX PRT JUSP-7CN103 4 WeidmUiller
DC Power Input R
SGD7S-210D to -370D BUZ 10.16IT/04/180MF3 AG BK BX LPR SO JUSP-7CN103-1 4 Weidmdiller
Dynamic Brake Connector I
N1 SGD7S-1RID 1o -170D BLZ 7.62IT/03/180MF2 SN BK BX PRT JUSP-7CN115 8 Weidmdiller
Dynamic Brake Connector . . I . L . ,
SGD7S-210D to -370D No integrated Dynamic Brake circuit. External Dynamic Brake circuit is possible as an option.
CN117 Holding Brake Connector BLF 5.08HC/04/180LR SN BK BX SO JUSP-7CN117 4 Weidmdiller
CN201 24V Control Power Input BLF 5.08HC/04/180LR SN OR BX SO JUSP-7CN201 4 Weidmdiller
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SERVOPACKs SGD7S

Dimensions of base-mounted SERVOPACKSs

® Three-Phase, 400 VAC: SGD7S-1R9D, -3R5D, -5R4D, -8R4D, and -120D

Ground terminal, M4 ﬁ
ol | o
el &
2 A a 2 9
j_pm
[T o = & | RJ.[
@_ o= o= D
¥ ° }N
- (@ C 70
S8
» 4 ©| ® o=
g @ o .
] oo
80

* Three-Phase, 400 VAC: SGD7S-170D

Ground terminal, M4

(27.5)
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©
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T 8 (<5}
Ky |B'. ©
ol O
S B e o
O] w
QI °
100
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[t}
M~
G —
4xM5
=
S
wla
Qo o
HIE ®»
2g @
[Sol =)
o
£
Exterior ~
10 || | 60+0.5
80 (mounting pitch)

Mounting Hole Diagram

Approx. mass: SGD7S-1R9ID, -3R5D, or -5R4D: 3.4 kg
SGD7S-8R4D or -120D: 3.7 kg
Unit: mm

7.5

Exterior /

3150.5
(mounting pitch)
330

;i it

10,/ || 80:0.5
100 (mounting pitch)

Mounting Hole Diagram

Approx. mass: 5.5 kg
Unit: mm



¢ Three-Phase, 400 VAC: SGD7S-210D and -260D

15

380
350

100

Ground terminal, M4

8 =Hm
g
3 I
’ .
® ® 70
le S|
z ® !

* Three-Phase, 400 VAC: SGD7S-280D and -370D

©
RS0
° |¥ Ti}
lo
Qo O
8| 3
Ll
L L]
180

34

Ground terminal, M4

RN
©] ®
©]
70
(©]

7.5

4 x M5

365+0.5
(mounting pitch)
380

10 || | 8020.5

SERVOPACKs SGD7S

100 (mounting pitch)

Mounting Hole Diagram

Approx. mass: 7.0 kg

Unit: mm
©Q
©
4 x M6 =
2
s
Qo o
HIE ©
Glg ©
™| >
o
£
i 5
125 | | 156+0.5
180 (mounting pitch)

Mounting Hole Diagram

Approx. mass: 13.5 kg
Unit: mm
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SERVOPACKs SGD7S

System configurations up to 5 kW

SGD7S single-axis EtherCAT reference
SERVOPACKS

..................... ~
| | SERVOPACK
| OB — e
Main circut p1Q I
| N terminals ed J
I P e L W v S = B
1
I g
I
I
I
| Brake power |
i KM supply !
! | AC/DC
| ————
| (For servo lalarm
| 1Ry display)
| Servo power Servo power PL
| ON OFF 1KM
| 1KM 18A
| 1KM 1Ry 2KM
I

f Linear Servomotor overheat
protection input

477 <SG Signal ground

J
N
! Sequence input signal |
| power supply input 24V *3 2avN | 6 ATKW #Z* SLAMY o0 Alarm Output |
- (OFF for alarm)
. General-purpose sequence input 1 [ NSHEP-0n (7 %%Rg - K—JJ AL ) .
Forward Drive Prohibit input: OFF to prohibit drive)
| f P o ) 18¢/801+ /BKY) - eneral-purpose sequence output 1 |
. - .
| General-purpose sequence input 2 NS2ZN-OT) [ 8 ! ‘ 2,501 i) - (Breke outout: ON torefease brake) |
(Reverse Drive Prohibit input: OFF to prohibit drive) 23),/502+ !
: . - N g m = General-purpose sequence |
3 > -
! General-purpose sequence input 3 — 9 24, (/S02- output 2 N
| 25),/S03+ |
| General-purpose sequence
. General-purpose sequence input 4 | /Sl4(Probet) (10 % %* g m 26,/S083- output 3 H
| (Probe 1 Latch Input: latch when ON) 27)/504+ |
H . ‘ General-purpose sequence .
| General-purpose sequence input 5 | /SB(Pobed) |14 - 28 /S04~ output 4 |
(Probe 2 Latch Input: latch when ON) 29),/S05+ N
B N iz > General-purpose sequence
| General-purpose sequence input 6 | /Sl6(Home) [12 - - 30,,/S05- output 5 |
H (Home Switch Input: homing when ON) 171, PAO *5 Encoder Divided |
| - 18),/PAO GI> Pulse Output,
H General-purpose sequence input 0 L /slo 13 s Phase A |
7
! Battery for absolute il BAT() 14 19/,PBO *5 Encoder Divided !
| encoder *2 * 20),/PBO Pulse Output, |
| 28V1045V 15 Phase B !
| 21),pCO *5 Encoder Divided |
H 22),/PCO Pulse Output, .
| Phase C |

@Connector shell
FG

Connect the shield to the connector shell
Frame ground or ground it with a clamp or other means.

*1. Z represents twisted-pair wires.

*2. Connect these when using an absolute encoder. If the Encoder Cable with a Battery Case is connected, do not connect a backup battery.

*3. The 24-VDC power supply is not provided by Yaskawa. Use a 24-VDC power supply with double insulation or reinforced insulation.

*4. Refer to the manual if you use a safety function device. If you do not use the safety function, insert the Safety Jumper Connector (provided as an accessory) into CN8 when you use the SERVOPACK.
*5. Always use line receivers to receive the output signals.

*6. Use an SELV-compliant power supply according to EN/IEC 60950-1 to input 24-VDC to the control power supply input terminals.

*7. The CN117 connector is only used for SERVOPACKSs with built-in Servomotor brake control, SGD7S-000D0oB026F64 and SGD7W-000DooB026.

*8. If using these terminals, contact your Yaskawa representative.

*9. The CN115 Dynamic Brake Connector is only for SGD7S-1R9D up to -170D.
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System configurations with 6 kW and more

SGD7S single-axis EtherCAT reference

SERVOPACKS

I SERVOPACK

R

1
'
—

*6

AC/DC

1Ry

ON OFF

r Linear Servomotor overheat

protection input

Sequence input signal
power supply input

General-purpose sequence input 1
(Forward Drive Prohibit input: OFF to prohibit drive)

General-purpose sequence input 2
(Reverse Drive Prohibit input: OFF to prohibit drive)

General-purpose sequence input 3

General-purpose sequence input 4
(Probe 1 Latch Input: latch when ON)
(Probe 2 Latch Input: latch when ON)

General-purpose sequence input 6
(Home Switch Input: homing when ON)

General-purpose sequence input 0

I

I

I

I

I

|

|

| General-purpose sequence input 5
I

I

I Battery for absolute n
I

I

I

I

Servo power Servo power

I
I
I
I
I
I
I
I
I
i 1KM
I
I
i
I
I
I
I
I

(For servo alarm
display)

+24V

Brake power
supply

"3 40avIN | 6 4THW

*1

[ JSitPon |7 3 IZi

3 ) ALM+

Servo Alarm Output
4 ), ALM- (OFF for alarm)

FJ/S2(N-OT) | 8 %‘g m
L General-purpose sequence
/813 9 > ‘ 24),/S02- output 2

| /sugPoben) |10 %‘g

| /SB(Probed [+ %ﬁg
ﬂ—@ N @ >

| /SIB(Home) (12 = IZ - 30,,/S05- output 5

/SO1+ (BK+) General-purpose sequence output 1
2),/501- (/BK-) (Brake output: ON to release brake)

23),/802+

25),/S03+
26 J,/S03-
27),/S04+

General-purpose sequence
28),/S04- output 4
29),/S05+

General-purpose sequence
output 3

General-purpose sequence

L /slo 13 i
7
BAT(+) (14 19 PBO *5 Encoder Divided
20),/PBO Pulse Output,
Phase B

17),PAO *5 Encoder Divided
18),/PAO Pulse Output,
Phase A

S

a

PCO *5  Encoder Divided
/PCO Pulse Output,
Phase C

<SG Signal ground

encoder *2

28Vto4.5V

I —
| 24V Fuse
i Safety"4

1. Z represents twisted-pair wires.

Ll

/HWBB1-
e

/HWBB2+

/HWBB2-
—

shell

@Connedor
FG

Frame ground

Connect the shield to the connector shell
or ground it with a clamp or other means.

*2. Connect these when using an absolute encoder. If the Encoder Cable with a Battery Case is connected, do not connect a backup battery.
*8. The 24-VDC power supply is not provided by Yaskawa. Use a 24-VDC power supply with double insulation or reinforced insulation.

*4. Refer to the manual if you use a safety function device. If you do not use the safety function, insert the Safety Jumper Connector (provided as an accessory) into CN8 when you use the SERVOPACK.

*5. Always use line receivers to receive the output signals.
*6. Use an SELV-compliant power supply according to EN/IEC 60950-1 to input 24-VDC to the control power supply input terminals.

*7. The CN117 connector is only used for SERVOPACKSs with built-in Servomotor brake control, SGD7S-000D00B026F64 and SGD7W-000D0ooB026.
*8. If using these terminals, contact your Yaskawa representative.

With the SGD7S-210D, -260D, -280D, or -370D, connect a Regenerative Resistor Unit between B1 and B2.

SERVOPACKs SGD7S
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SERVOPACKs SGD7S

System configurations up to 5 kW

SGD7S single-axis PROFINET reference
SERVOPACKS

..................... ~
| | SERVOPACK
| OB — e
Main circut p1Q I
| N terminals ed J
I P e L W v S = B
1
I g
I
I
I
| Brake power |
i KM supply !
! | AC/DC
| ————
| (For servo lalarm
| 1Ry display)
| Servo power Servo power PL
| ON OFF 1KM
| 1KM 18A
| 1KM 1Ry 2KM
I

f Linear Servomotor overheat
protection input

477 <SG Signal ground

J
N
! Sequence input signal |
| power supply input 24V *3 2avN | 6 ATKW #Z* SLAMY o0 Alarm Output |
- (OFF for alarm)
. General-purpose sequence input 1 [ NSHEP-0n (7 %%Rg - K—JJ AL ) .
Forward Drive Prohibit input: OFF to prohibit drive)
| f P o ) 18¢/801+ /BKY) - eneral-purpose sequence output 1 |
. - .
| General-purpose sequence input 2 NS2ZN-OT) [ 8 ! ‘ 2,501 i) - (Breke outout: ON torefease brake) |
(Reverse Drive Prohibit input: OFF to prohibit drive) 23),/502+ !
: . - N g m = General-purpose sequence |
3 > -
! General-purpose sequence input 3 — 9 24, (/S02- output 2 N
| 25),/S03+ |
| General-purpose sequence
. General-purpose sequence input 4 | /Sl4(Probet) (10 % %* g m 26,/S083- output 3 H
| (Probe 1 Latch Input: latch when ON) 27)/504+ |
H . ‘ General-purpose sequence .
| General-purpose sequence input 5 | /SB(Pobed) |14 - 28 /S04~ output 4 |
(Probe 2 Latch Input: latch when ON) 29),/S05+ N
B N iz > General-purpose sequence
| General-purpose sequence input 6 | /Sl6(Home) [12 - - 30,,/S05- output 5 |
H (Home Switch Input: homing when ON) 171, PAO *5 Encoder Divided |
| - 18),/PAO GI> Pulse Output,
H General-purpose sequence input 0 L /slo 13 s Phase A |
7
! Battery for absolute il BAT() 14 19/,PBO *5 Encoder Divided !
| encoder *2 * 20),/PBO Pulse Output, |
| 28V1045V 15 Phase B !
| 21),pCO *5 Encoder Divided |
H 22),/PCO Pulse Output, .
| Phase C |

@Connector shell
FG

Connect the shield to the connector shell
Frame ground or ground it with a clamp or other means.

*1. Z represents twisted-pair wires.

*2. Connect these when using an absolute encoder. If the Encoder Cable with a Battery Case is connected, do not connect a backup battery.

*3. The 24-VDC power supply is not provided by Yaskawa. Use a 24-VDC power supply with double insulation or reinforced insulation.

*4. Refer to the manual if you use a safety function device. If you do not use the safety function, insert the Safety Jumper Connector (provided as an accessory) into CN8 when you use the SERVOPACK.
*5. Always use line receivers to receive the output signals.

*6. Use an SELV-compliant power supply according to EN/IEC 60950-1 to input 24-VDC to the control power supply input terminals.

*7. The CN117 connector is only used for SERVOPACKSs with built-in Servomotor brake control, SGD7S-000D0oB026F64 and SGD7W-000DooB026.

*8. If using these terminals, contact your Yaskawa representative.

*9. The CN115 Dynamic Brake Connector is only for SGD7S-1R9D up to -170D.
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System configurations with 6 kW and more

SGD7S single-axis PROFINET reference

SERVOPACKS

I SERVOPACK

R

1
'
—

*6

AC/DC

1Ry

ON OFF

r Linear Servomotor overheat

protection input

Sequence input signal
power supply input

General-purpose sequence input 1
(Forward Drive Prohibit input: OFF to prohibit drive)

General-purpose sequence input 2
(Reverse Drive Prohibit input: OFF to prohibit drive)

General-purpose sequence input 3

General-purpose sequence input 4
(Probe 1 Latch Input: latch when ON)
(Probe 2 Latch Input: latch when ON)

General-purpose sequence input 6
(Home Switch Input: homing when ON)

General-purpose sequence input 0

I

I

I

I

I

|

|

| General-purpose sequence input 5
I

I

I Battery for absolute n
I

I

I

I

Servo power Servo power

I
I
I
I
I
I
I
I
I
i 1KM
I
I
i
I
I
I
I
I

(For servo alarm
display)

+24V

Brake power
supply

"3 40avIN | 6 4THW

*1

[ JSitPon |7 3 IZi

3 ) ALM+

Servo Alarm Output
4 ), ALM- (OFF for alarm)

FJ/S2(N-OT) | 8 %‘g m
L General-purpose sequence
/813 9 > ‘ 24),/S02- output 2

| /sugPoben) |10 %‘g

| /SB(Probed [+ %ﬁg
ﬂ—@ N @ >

| /SIB(Home) (12 = IZ - 30,,/S05- output 5

/SO1+ (BK+) General-purpose sequence output 1
2),/501- (/BK-) (Brake output: ON to release brake)

23),/802+

25),/S03+
26 J,/S03-
27),/S04+

General-purpose sequence
28),/S04- output 4
29),/S05+

General-purpose sequence
output 3

General-purpose sequence

L /slo 13 i
7
BAT(+) (14 19 PBO *5 Encoder Divided
20),/PBO Pulse Output,
Phase B

17),PAO *5 Encoder Divided
18),/PAO Pulse Output,
Phase A

S

a

PCO *5  Encoder Divided
/PCO Pulse Output,
Phase C

<SG Signal ground

encoder *2

28Vto4.5V

I —
| 24V Fuse
i Safety"4

1. Z represents twisted-pair wires.

Ll

/HWBB1-
e

/HWBB2+

/HWBB2-
—

shell

@Connedor
FG

Frame ground

Connect the shield to the connector shell
or ground it with a clamp or other means.

*2. Connect these when using an absolute encoder. If the Encoder Cable with a Battery Case is connected, do not connect a backup battery.
*8. The 24-VDC power supply is not provided by Yaskawa. Use a 24-VDC power supply with double insulation or reinforced insulation.

*4. Refer to the manual if you use a safety function device. If you do not use the safety function, insert the Safety Jumper Connector (provided as an accessory) into CN8 when you use the SERVOPACK.

*5. Always use line receivers to receive the output signals.
*6. Use an SELV-compliant power supply according to EN/IEC 60950-1 to input 24-VDC to the control power supply input terminals.

*7. The CN117 connector is only used for SERVOPACKSs with built-in Servomotor brake control, SGD7S-000D00B026F64 and SGD7W-000D0ooB026.
*8. If using these terminals, contact your Yaskawa representative.

With the SGD7S-210D, -260D, -280D, or -370D, connect a Regenerative Resistor Unit between B1 and B2.

SERVOPACKs SGD7S

125



126

SERVOPACKs SGD7S

System configurations up to 5 kW

SGD7S single-axis MECHATROLINK-III reference
SERVOPACKS

SERVOPAGK

i of10Q
L_____ ...... or less.

r Linear Servomotor overheat

1Ry

protection input

Sequence input signal

power supply input

General-purpose sequence input 1

(Forward Drive Prohibit input: OFF to prohibit drive)

General-purpose sequence input 2

(Reverse Drive Prohibit input: OFF to prohibit drive)

General-purpose sequence input 3

(Origin Return Deceleration Switch input:

ON at limit switch)

General-purpose sequence input 4
(External Latch Input 1: ON for latch)

(External Latch Input 2: ON for latch)

General-purpose sequence input 6
(External Latch Input 3: ON for latch)

General-purpose sequence input 0

Battery for absolute 4

encoder *2
2.8Vto4.5V

|
|
|
|
|
|
|
| General-purpose sequence input 5
|
|
|
|
|
|
|

(For servo alarm

Switch  /HWBB1+ |4

Ground to
aresistancel

+24V *3 424VIN | 6

[ SiPon |+

/812 (N-OT) 8

/SIB(DEC) | o

/Sl4 EXTY) |10
-

/815 EXT2) |44

ATW BUAMy Servo Alarm Output
= %%;g izi 4] ALM- (OFF for alarm)
1 /801+ (BKs) General-purpose sequence output 1
3 m 2] /S01- BKY) (Brake output: ON to release brake)
23),/S02+
| General-purpose sequence
! ‘ 24),/S02- output 2
25),/S03+
| General-purpose sequence
B p(efsen S
27),/S04+
General-purpose sequence
%%$§ m 28,/S04- output 4
29 ),/S05+

=
W
S

/SI6 (EXT3) |12

L /so

*1

BAT(+)

/S05-

SG

General-purpose sequence
output 5

17) PAO *5 Encoder Divided
18 ), /PAO Pulse Output,
Phase A
19/ PBO *5 Encoder Divided
20),/PBO Pulse Output,
Phase B
21 ), PCO *5  Encoder Divided
227 /PCO Pulse Output,
Phase C
16,

& — Signal ground

e )

-( 24y T ‘
| Fuse 3
i Safety 4 i

. Z represents twisted-pair wires.

. Connect these when using an absolute encoder. If the Encoder Cable with a Battery Case is connected, do not connect a backup battery.
. The 24-VDC power supply is not provided by Yaskawa. Use a 24-VDC power supply with double insulation or reinforced insulation.

. Refer to the manual if you use a safety function device. If you do not use the safety function, insert the Safety Jumper Connector (provided as an accessory) into CN8 when you use the SERVOPACK.
. Always use line receivers to receive the output signals.

. Use an SELV-compliant power supply according to EN/IEC 60950-1 to input 24-VDC to the control power supply input terminals.

. The CN117 connector is only used for SERVOPACKSs with built-in Servomotor brake control, SGD7S-00oDooB026F64 and SGD7W-000DooB026.
. If using these terminals, contact your Yaskawa representative.

. The CN115 Dynamic Brake Connector is only for SGD7S-1R9D up to -170D.

/HWBB2+
(R

Lo

/HWBB2-
—

@Connector shell

FG
Frame ground

YASKAWA SIGMA-7 | CATALOG

Connect the shield to the connector shell
or ground it with a clamp or other means.




SERVOPACKs SGD7S

System configurations with 6 kW and more

SGD7S single-axis MECHATROLINK-III reference
SERVOPACKS

R|S|T
! l l l | SERVOPACK

3SA

Brake power
supply

(For servo alarm
1Ry display)

Servo power Servo power 1PL

OFF 1KM

e Linear Servomotor overheat
protection input

Sequence input signal
power supply input  +24V_"3 +24VIN | 6 ATRW #Z* BUAM ervo Alarm Output
- (OFF for alarm)
General-purpose sequence input 1 TS (P-0n 7 = - aj A ( )

(Forward Drive Prohibit input: OFF to prohibit drive) 1),/501+ (/BK+)

General-purpose sequence input 2 /312 (N-OT) 8 %%It 2 /S01- (/BK-) (Brake output: ON to release brake)
(Reverse Drive Prohibit input: OFF to prohibit drive) 23] /502+
- Genera\ -purpose sequence

General-purpose sequence input 3 /SI3 (/DEC) 9 %%Ig m 24},/802- output
(Origin Return Deceleration Switch input: T

General-purpose sequence output 1

26) /303- General-purpose sequence

ON at limit switch) 25/,/S03+
— % %*g
General-purpose sequence input 4 | /S4ET) (10 !

(External Latch Input 1: ON for latch) 27),/S04+
General-purpose sequence

|

|

|

|

|

|

R T |
General-purpose sequence input 5 { /815 (EXT2) {11 - 28.,/S04- output 4 |
i

|

|

|

|

|

|

output 3

(External Latch Input 2: ON for latch) 29},/S05+

R #Z R General-purpose sequence
General-purpose sequence input 6 | /SBUEXTY) [12 % %*g hd 30/,/S05- output 5
(External Latch Input 3: ON for latch) 17}, PAO *5 Encoder Divided
18},/PAO Pulse Output,
General-purpose sequence input 0 L //M 13 %% @ \;ﬁ‘: Phase A

BAT(+)

*1

Battery for absolute 4
encoder *2
28Vto45V

14 19/}, PBO *5 Encoder Divided
20 @ Pulse Output,
15 Phase B
21),PCO *5 Encoder Divided
20 @ Pulse Output,
Phase C

16/, SG

F < — Signal ground

( Switch  /HWBB1+
|
|

24y T 1 |
|
|
|
|
|

/HWBB1-
e

/HWBB2+
: [
/HWBB2-
7*<

@Connector shell

FG Connect the shield to the connector shell
Frame ground or ground it with a clamp or other means.

1. Z represents twisted-pair wires.

*2. Connect these when using an absolute encoder. If the Encoder Cable with a Battery Case is connected, do not connect a backup battery.

*3. The 24-VDC power supply is not provided by Yaskawa. Use a 24-VDC power supply with double insulation or reinforced insulation.

*4. Refer to the manual if you use a safety function device. If you do not use the safety function, insert the Safety Jumper Connector (provided as an accessory) into CN8 when you use the SERVOPACK.
*5. Always use line receivers to receive the output signals.

*6. Use an SELV-compliant power supply according to EN/IEC 60950-1 to input 24-VDC to the control power supply input terminals.

*7. The CN117 connector is only used for SERVOPACKSs with built-in Servomotor brake control, SGD7S-oo0o0DooB026F64 and SGD7W-000DooB026.

*8. If using these terminals, contact your Yaskawa representative.

With the SGD7S-210D, -260D, -280D, or -370D, connect a Regenerative Resistor Unit between B1 and B2.

127



SERVOPACKs SGD7S

Cables for SERVOPACKSs

Q
@ 1. Use the cable specified by Yaskawa for the computer cable.
Operation may not be dependable with any other cable.
Important

Notes:
Refer to the manual for the following information. Cable dimensional drawings and cable connection specifications.
Order numbers and specifications of individual connectors for cables. Sigma-7-Series AC Servo Drive Peripheral Device Selection Manual.

%;ﬂ
Analog Monitor Cable im JZSP-CAO1-E

Digital Operator

(including 1m cable) U ALEPEREEE
Digital Operator Cable 0.3m JZSP-CVS07-A3-E?
Computer Cable 2.5m JZSP-CVS06-02-E
im JZSP-CVHO03-01-E-G# L
Safety Cables with ‘
! ) -03-E- 5 1 ] N o —
B Connectors 3m JZSP-CVHO03-03-E-G# E=pdlo ] 3
Device
Cable Contact Tyco Electronics Japan G.K.
Connector Kit? Product name: Industrial Mini I/O D-shape Type 1 Plug Connector Kit
Model number: 2013595-1
0.2m CM3ROMO-00P2-E
0.5m CM3ROMO-00P5-E
im JZSP-CM3ROMO-01-E L
MECHATROLINK-III 3m JZSP-CM3ROMO-03-E < >
EtherCAT 5m JZSP-CM3ROMO-05-E
PROFINET 10m JZSP-CMBROMO-10-E E=4 4[] Ol =21
Communications Cables*® 20m JZSP-CM3RO00-20-E
30m JZSP-CM3RO00-30-E
40m JZSP-CM3RO01-40-E
50m JZSP-CM3RO01-50-E
Cables are manufactured with an accuracy of one decimal place. Customized cable length possible (e.g. 07A5 for 7.5 m).
1. When using the safety function, connect this cable to the safety devices.
Even when not using the safety function, use SERVOPACKSs with the Safe Jumper Connector (model: JZSP-CVHO5-E) connected.
2. Use the connector kit when you make cables yourself.

*3. This cable is available in two variants. The order number for these cables differs at the marked [, an ,R* at this place is used for Cables with RJ45 Connectors on both ends,

while an ,M*“ is used for Cables with RJ45 Connector on One End and IMI Connector on the other End. ,M“ Variant not available for PROFINET cables.

Motor connection shielding clamp

Shielding clamp mountable on Sigma-7 400V SERVOPACKS up to 15kW.
Contact your Yaskawa representative for more information.

Sigma-7 400V up to 3.0kW KLBUE 4-13.5_SC
Sigma-7 400V

from 5KW up to 7.5kW MUEILE 10-20 5
Sigma-7 400V

for 11 KW & 15KW ALELE Te2 5L
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SERVOPACKS

Model designation

Dual axis amplifier
SGbrw - 2R6 D A0 B 026

Sigma-7 Series 1st...3rd 4th 5th + 6th 7th 8th ... 10th  digit
Sigma-7W Models

1st ... 3rd digit - Maximum Applicable 5th + 6th digit - Interface 8th ... 10th digit -

Motor Capaiy : Code Specification tions eclflcatlon =T

Code Specification EtherCAT Code Specification Models
AO I ) )

Three-phase, 400 V communication reference None  Without Options All models

2R6 2 x0.75 kW MECHATROLINK-III, RJ45 . With relay for holding

5R4 2% 1.5 KW <0 communication reference Lo brake AITERES

4th digit - Voltage 7th digit - Design Revision Order
Code Specification B Standard Model
D 400V AC

* For specification of the internal brake relay, please refer to the hardware manual of the amplifier.
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Ratings and specifications

Ratings

Three-phase, 400VAC

SERVOPACKs SGD7W

Maximum Applicable Motor Capacity per Axis [kKW] 0.75 1.5
Continuous Output Current per Axis [A] 2.6 5.4
Instantaneous Maximum Output Current per Axis [A] 8.5 14

Main Gircut ke i -15% 10 +10%, 50Hz/60Hz
Input Current [A]* 4.4 8.6
Power Supply 24VDC +15%
Control
Input Current [A]* 1.2
Power Supply Capacity [KVA]* 85) 6.8
Main Circuit Power Loss [W] 65.4 108.6
Control Circuit Power Loss [W] 21
Power Loss* L . .
Built-in Regenerative Resistor Power Loss [W] 28 28
Total Power Loss [W] 114.4 157.6
EU”H” ’ Resistance [Q)] 43 43
i ol V¢
g:g;?;rat"’e R:gizt;ra ® Capacity W] 140 140
Minimum Allowable External Resistance [Q)] 43 43
Overvoltage Category 1l
* This is the net value at the rated load.
540VDC
[Modsiscorw- | R | 5Ai |
Maximum Applicable Motor Capacity per Axis [KW] 0.75 1.5
Continuous Output Current per Axis [A] 2.6 5.4
Instantaneous Maximum Output Current per Axis [A] 8.5 14
- Power Supply 513V DC to 648V DC,
Main Circuit -15% to +10%
Input Current [A]* 5 iRl
Power Supply 24VDC £15%
Control
Input Current [A]* 1.2
Power Supply Capacity [KVA]* 3.5 6.8
Main Circuit Power Loss [W] 47.4 90.6
Power Loss* Control Circuit Power Loss [W] 21
Total Power Loss [W] 68.4 111.6
Overvoltage Category Il

* This is the net value at the rated load.

Three-phase, 380VAC to 480VAC,
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SERVOPACK overload protection characteristics

The overload detection level is set for hot start conditions with a SERVOPACK surrounding air tempe-
rature of 55°C. An overload alarm (A.710 or A.720) will occur if overload operation that exceeds the
overload protection characteristics shown in the following diagram (i.e., operation on the right side
of the applicable line) is performed. The actual overload detection level will be the detection level of
the connected SERVOPACK or Servomotor that has the lower overload protection characteristics.
In most cases, that will be the overload protection characteristics of the Servomotor.

10000 =

SERVOPACK Model: .
SGD7S-1RID, -3R5D, -5R4D, -8R4D, or -120D 7

1000 <

) RS

) N

= o~

& 100 X

8 N

g ~

10 ~
q .
100 200 Instantaneo.us maximum output current % 100%
Continuous output current
(Continuous output current) SERVOPACK output current (Instantaneous maximum output current)

(continuous output current ratio) (%)

Note:

The above overload protection characteristics do not mean that you can perform continuous duty operation with an output of 100% or higher.
For a Yaskawa-specified combination of SERVOPACK and Servomotor, maintain the effective torque within the continuous duty zone of the
torque-motor speed characteristic of the Servomotor.
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SERVOPACKs SGD7W

Specifications using EtherCAT communication reference
tem ___[Spedficaon |

Control Method

Feedback

Environmental
Conditions

Applicable Standards

Mounting

Performance

I/0 Signals

Communications

With Rotary Servomotor

With Linear Servomotor

Surrounding Air Temperature
Storage Temperature
Surrounding Air Humidity
Storage Humidity

Vibration Resistance

Shock Resistance

Degree of Protection

Pollution Degree

Altitude
Others

Speed Control Range

Coefficient of Speed Fluctuation*!

Torque Control Precision (Repeatability)
Soft Start Time Setting

Linear Servomotor Overheat Protection
Signal Input

Sequence Input  Input Signals that can be

Signals allocated
Fixed Output
Sequence
Ol Szl Output Signals that can
be allocated
RS-499A Interfaces
Communications  1:N Communications
(CN502) Axis Address Setting
USB Communi- Irice izt
cations (CN7) Communications
Standard

IGBT-based PWM control, sine wave current drive

Serial encoder: 24 bits (incremental encoder/absolute encoder)

* Absolute linear encoder (The signal resolution depends on the absolute linear encoder.)

¢ Incremental linear encoder (The signal resolution depends on the incremental linear
encoder or Serial Converter Unit.)

-5°C to 55°C (60°C with derating)

-20°C to 85°C

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

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

4.9 m/s?

19.6 m/s?

IP10

2

* Must be no corrosive or flammable gases.

e Must be no exposure to water, oil, or chemicals.

e Must be no dust, salts, or iron dust.

1,000 m or less (above 1,000 m with derating)

Do not use the SERVOPACK in the following locations: Locations subject to static electricity

noise, strong electromagnetic/magnetic fields, or radioactivity

Refer to the section Compliance with UL Standards, EU Directives, and Other Safety Standards

(in Combination with SERVOPACK).

Base-mounted

1:5,000 (At the rated torque, the lower limit of the speed control range must not cause the
Servomotor to stop.)

+0.01 % of rated speed max. (for a load fluctuation of 0 % to 100 %)

0% of rated speed max. (for a voltage fluctuation of + 10 %)

+0.1 % of rated speed max. (for a temperature fluctuation of 25°C + 25°C)
+1%

Os to 10s (Can be set separately for acceleration and deceleration.)

Number of input points: 1

Input voltage range: O V to +5 V

Allowable voltage range: 24 VDC +20 %

Number of input points: 10

Input method: Sink inputs or source inputs

Input Signals

e P-OT (Forward Drive Prohibit) and N-OT (Reverse Drive Prohibit) signals
/Probe1 (Probe 1 Latch Input) signal

/Probe2 (Probe 2 Latch Input) signal

/Home (Home Switch Input) signal

/P-CL (Forward External Torque Limit) and /N-CL (Reverse External Torque Limit)
signals

A signal can be allocated and the positive and negative logic can be changed.
Allowable voltage range: 5 VDC to 30 VDC

Number of output points: 1

Output signal: ALM (Servo Alarm) signal

Allowable voltage range: 5 VDC to 30 VDC

Number of output points: 6

(A photocoupler output (isolated) is used.)

Output Signals

e /COIN (Positioning Completion) signal

* /V-CMP (Speed Coincidence Detection) signal

/TGON (Rotation Detection) signal

/S-RDY (Servo Ready) signal

/CLT (Torque Limit Detection) signal

/VLT (Speed Limit Detection) signal

/BK (Brake) signal

/WARN (Warning) signal

e /NEAR (Near) signal

A signal can be allocated and the positive and negative logic can be changed.

Digital Operator (JUSP-OPO5A-1-E)
Up to N = 15 stations possible for RS-422A port

Set with parameters.
Personal Computer (with SigmaWin+)
The software version of the SigmaWin+ must be version 7.11 or higher.

Conforms to USB 2.0 standard (12 Mbps).

Continued on next page.
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SERVOPACKs SGD7W

Continued from previous page.

Displays/Indicators

EtherCAT Communications Setting Switches
Applicable Communications Standards
Physical Layer

Communications Connectors
Cable
Sync Manager

FMMU

EtherCAT Communi-
cations EtherCAT Commands (Data Link Layer)

Process Data
Mailbox (CoE)
Distributed Clocks

Slave Information Interface

Indicators

CiA402 Drive Profile

Analog Monitor (CN5)

Dynamic Brake (DB)
Regenerative Processing
Overtravel (OT) Prevention
Protective Functions
Utility Functions
Inputs
Safety Functions Output
Applicable Standards*?

Applicable Option Modules

*1. The coefficient of speed fluctuation for load fluctuation is defined as follows:

CHARGE, PWR, RUN, ERR, and L/A (A and B) indicators, and two, one-digit
seven-segment display
EtherCAT secondary address (S1 and S2), 16 positions

IEC 61158 Type 12, IEC 61800-7 CiA402 Drive Profile

100BASE-TX (IEEE 802.3)

CNBA (RJ45): EtherCAT signal input connector

CN6B (RJ45): EtherCAT signal output connector

Category 5, 4 shielded twisted pairs

The cable is automatically detected with AUTO MDIX.

SMO: Mailbox output, SM1: Mailbox input, SM2: Process data output, and SM3:
Process data input

FMMU 0: Mapped in process data output (RxPDO) area.

FMMU 1: Mapped in process data input (TxPDO) area.

FMMU 2: Mapped to mailbox status.

APRD, FPRD, BRD, LRD, APWR, FPWR, BWR, LWR, ARMW, and FRMW
(APRW, FPRW, BRW, and LRW commands are not supported.)

Assignments can be changed with PDO mapping.

Emergency messages, SDO requests, SDO responses, and SDO information
(TxPDO/RxPDO and remote TxPDO/RxPDO are not supported.)

Free-Run Mode and DC Mode (Can be switched.)

Applicable DC cycles: 125 ps to 4 ms in 125-ps increments

256 bytes (read-only)

EtherCAT communications in progress: Link/Activity x 2

EtherCAT communications status: RUN x 1

EtherCAT error status: ERR x 1

Homing Mode

Profile Position Mode

Interpolated Position Mode

Profile Velocity Mode

Profile Torque Mode

Cyclic Synchronous Position Mode

Cyclic Synchronous Velocity Mode

Cyclic Synchronous Torque Mode

Touch Probe Function

e Torque Limit Function

Number of points: 2

Output voltage range: +10 VDC (effective linearity range: +8 V)
Resolution: 16 bits

Accuracy: +£20 mV (Typ)

Maximum output current: £10 mA

Settling time (1 %): 1.2 ms (Typ)

Activated when a servo alarm or overtravel (OT) occurs, or when the power
supply to the main circuit or servo is OFF.

Built-in

Refer to the catalog for details.

Stopping with dynamic brake, deceleration to a stop, or coasting to a stop for
the P-OT (Forward Drive Prohibit) or N-OT (Reverse Drive Prohibit) signal

Overcurrent, overvoltage, low voltage, overload, regeneration error, etc.

Gain adjustment, alarm history, jogging, origin search, etc.

/HWBB_AT1, /HWWB_A2, /HWWB_B1 and /HWBB_B2: Base block signals for
Power Modules

EDM_A and EDM_B: Monitor the status of built-in safety circuits (fixed outputs).
1ISO13849-1 PLe (Category 3), IEC61508 SIL3

Option Module Safety

No-load motor speed - Total-load motor speed

Coeficient of speed fluctuation =
Rated motor speed

x 100%

*2. Always perform risk assessment for the system and confirm that the safety requirements are met.
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SERVOPACKs SGD7W

Specifications using MECHATROLINK-III communication reference
tem ___[Spedficaon |

Control Method

Feedback

Environmental
Conditions

Applicable Standards

Mounting

Performance

I/0 Signals

Communications

With Rotary Servomotor

With Linear Servomotor

Surrounding Air Temperature
Storage Temperature
Surrounding Air Humidity
Storage Humidity

Vibration Resistance

Shock Resistance

Degree of Protection

Pollution Degree

Altitude
Others

Speed Control Range

Coefficient of Speed
Fluctuation*!

Torque Control Precision
(Repeatability)

Soft Start Time Setting

Linear Servomotor Overheat Protection
Signal Input

Sequence Input  Input Signals that can be

Signals allocated
Fixed Output
Sequence
Cuiiui Sl Output Signals that can
be allocated
RS-4922A Interfaces
Communications  1:N Communications
(CN3) Axis Address Setting
USB Communi- Interface
cations (CN7) Communications

Standard

IGBT-based PWM control, sine wave current drive

Serial encoder: 24 bits (incremental encoder/absolute encoder)

¢ Absolute linear encoder (The signal resolution depends on the absolute linear encoder.)

e Incremental linear encoder (The signal resolution depends on the incremental linear
encoder or Serial Converter Unit.)

-5°C to 55°C (60°C with derating)

-20°C to 85°C

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

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

4.9 m/s?

19.6 m/s?

IP10

2

* Must be no corrosive or flammable gases.

e Must be no exposure to water, oil, or chemicals.

e Must be no dust, salts, or iron dust.

1,000 m or less (above 1,000 m with derating)

Do not use the SERVOPACK in the following locations: Locations subject to static electricity

noise, strong electromagnetic/magnetic fields, or radioactivity

Refer to the section Compliance with UL Standards, EU Directives, and Other Safety Standards

(in Combination with SERVOPACK).

Base-mounted

1:5,000 (At the rated torque, the lower limit of the speed control range must not cause the
Servomotor to stop.)

+0.01 % of rated speed max. (for a load fluctuation of 0 % to 100 %)
0% of rated speed max. (for a voltage fluctuation of + 10 %)

+0.1 % of rated speed max. (for a temperature fluctuation of 25°C + 25°C)
+1%

Osto 10s (Can be set separately for acceleration and deceleration.)

Number of input points: 1

Input voltage range: O V to +5 V

Allowable voltage range: 24 VDC +20 %

Number of input points: 10

Input method: Sink inputs or source inputs

Input Signals

e /DEC (Origin Return Deceleration Switch) signal

e /EXT1 to /EXT3 (External Latch Input 1 to 3) signals

e P-OT (Forward Drive Prohibit) and N-OT (Reverse Drive Prohibit) signals

e /P-CL (Forward External Torque Limit) and /N-CL (Reverse External
Torque Limit) signals

e /P-DET (Polarity Detection) signal

A signal can be allocated and the positive and negative logic can be changed.

Allowable voltage range: 5 VDC to 30 VDC

Number of output points: 1

Output signal: ALM (Servo Alarm) signal

Allowable voltage range: 5 VDC to 30 VDC

Number of output points: 6

(A photocoupler output (isolated) is used.)

Output Signals

e /COIN (Positioning Completion) signal

e /V-CMP (Speed Coincidence Detection) signal

e /TGON (Rotation Detection) signal

/S-RDY (Servo Ready) signal

/CLT (Torque Limit Detection) signal

/VLT (Speed Limit Detection) signal

/BK (Brake) signal

/WARN (Warning) signal

* /NEAR (Near) signal

A signal can be allocated and the positive and negative logic can be changed.

Digital Operator (JUSP-OP05A-1-E)
Up to N = 15 stations possible for RS-422A port

Set with parameters.

Personal Computer (with SigmaWin+)
The software version of the SigmaWin+ must be version 7.11 or higher.

Conforms to USB 2.0 standard (12 Mbps).

Continued on next page.
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SERVOPACKs SGD7W

Continued from previous page.

Displays/Indicators
Communications Protocol

Station Address Settings

MECHATROLINK-III Extended Address Setting
Communications Raud Rate

Transmission Cycle

Number of Transmission Bytes
Performance
Reference Method Reference Input

Profile

Analog Monitor (CN5)

Dynamic Brake (DB)
Regenerative Processing
Overtravel (OT) Prevention
Protective Functions
Utility Functions
Inputs
Safety Functions Qutput
Applicable Standards*?

Applicable Option Modules

*1. The coefficient of speed fluctuation for load fluctuation is defined as follows:

CHARGE, PWR, CN, L1 and L2 indicators, and two, one-digit seven-segment
display

MECHATROLINK-III

083 to EF hex (maximum number of slaves: 62)

The rotary switches (S1 and S2) are used to set the station address.

Axis A: 00 hex, Axis B: 01 hex

100 Mbps

250 ps, 500 s, 750 ps, 1.0 ms to 4.0 ms (multiples of 0.5 ms)
32 or 48 bytes per station
A DIP switch (S3) is used to select the number of transmission bytes.

Position, speed, or torque control with MECHATROLINK-IIl communications

MECHATROLINK-IIl commands (sequence, motion, data setting, data access,
monitoring, adjustment, etc.)

MECHATROLINK-IIl standard servo profile

Number of points: 2

Output voltage range: +10 VDC (effective linearity range: +8 V)

Resolution: 16 bits

Accuracy: +20 mV (Typ)

Maximum output current: £10 mA

Settling time (£1%): 1.2 ms (Typ)

Activated when a servo alarm or overtravel (OT) occurs, or when the power
supply to the main circuit or servo is OFF.

Built-in

Refer to the catalog for details.

Stopping with dynamic brake, deceleration to a stop, or coasting to a stop for
the P-OT (Forward Drive Prohibit) or N-OT (Reverse Drive Prohibit) signal

Overcurrent, overvoltage, low voltage, overload, regeneration error, etc.

Gain adjustment, alarm history, jogging, origin search, etc.

/HWBB_AT1, /HWWB_A2, /HWWB_B1 and /HWBB_B2: Base block signals for
Power Modules

EDM_A and EDM_B: Monitor the status of built-in safety circuits (fixed outputs).
1ISO13849-1 PLe (Category 3), IEC61508 SIL3

Option Module Safety

No-load motor speed - Total-load motor speed

Coeficient of speed fluctuation =
Rated motor speed

x 100%

*2. Always perform risk assessment for the system and confirm that the safety requirements are met.

YASKAWA SIGMA-7 | CATALOG



SERVOPACKs SGD7W

Front cover dimensions and connector specifications

The front cover dimensions and panel connector section are the same for all models. Refer to the following figures and table.

¢ Front Cover Dimensions and Connectors

CN7
CN3

Unit: mm
e Connector Specifications
Connector Function Model Yaskawa Order Num_ber of e —.
No. Code Pins
CN1 1/O Connector DFMC1,5/15-ST-3,5-LRBK JUSP-7CNOO1 30 Phoenix Contact
CN2A/CN2B  Encoder Connector Axis A - JZSP-CMP9-1-E 6 Sumitomo 3M Ltd.
Encoder Connector Axis B
CN3 Digital Operator = 14 Honda Tsushin Kogyo Co., Ltd.
CNBA/CN6B  Fieldbus Connector - 8 Tyco Electronics Japan G.K.
CN7 LS Cozsitor e Sie- = = 5 Tyco Electronics Japan G.K.
maWin
Safety Connector Kit - 2013595-1 .
CNB8A 8 Tyco Electronics Japan G.K.
Safety Jumper Connector - JZSP-CVHO5-E
Safety Connector Kit - 2013595-1 .
CN8B 8 Tyco Electronics Japan G.K.
Safety Jumper Connector - JZSP-CVHO5-E
CN101 Main Power Connector BLZ 7.62HP/08/180LR SN BK BX PRT JUSP-7CN101 8 Weidmdiller
Motor Power Connector
CN102A/ Axis A I
CN102B Motor Power Connector BLZ 7.62IT/04/180MF4 SN BK BX PRT JUSP-7CN102 4 Weidmdiller
Axis B
CN103 DC Power Input BVZ 7.62IT/04/180MF3 SN BK BX PRT JUSP-7CN103 4 Weidmdiller
Dynamic Brake Connector
CN115A/ Axis A I
CN115B Dynarmic Brake Gonnector BLZ 7.62IT/03/180MF2 SN BK BX PRT JUSP-7CN115 8 Weidmdiller
Axis B
CN117 Holding Brake Connector BLF 5.08HC/04/180LR SN BK BX SO JUSP-7CN117 4 Weidmuller
CN201 24V Control Power Input BLF 5.08HC/04/180LR SN OR BX SO JUSP-7CN201 4 Weidmdiller

Note: The above connectors or their equivalents are used for the SERVOPACKS.
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SERVOPACKs SGD7W

Base-mounted SERVOPACKSs
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Ground terminal, M4 ©
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Exterior /

315+0.5 (mounting pitch)
330

10

60+0.5

80

(mounting pitch)

Mounting Hole Diagram

Approx. mass: 2R6D: 4.1 kg

5R4D: 4.3 kg
Unit: mm



System configurations up to 2x1.5kW

SGD7W dual-axis EtherCAT reference

SERVOPACKSs

SERVOPACK

(For servo alarm
1Ry display)
1PL
Servo power  Servo power
N OFF  1km
s | 00
o®
1KM 1A
(Ground to
|a resistance:
A P = 1111 S
———————————-— 4 CNi
| Linear servomotor overheat THA 5
I protection input W 7
. . ALM+
Sequence input signal * 4.7 kQ 3
| power supply input i24 Vv ™3 +24VIN | 6 $¢ <
. | =
| General-purpose sequence inputs 1 and 11§ NSOTP-0TA (7 gy 4_(AM-
! (Forward Drive Prohibit input: OFF to prohibit drive) /SIt1 (P-0TB) (12
| 1}, 1801+ (BK A+)
! General-purpose sequence inputs 2 and 12 ,_i\g:?g ‘m'g—g) 183 i 1 N <
| (Reverse Drive Prohibit input: OFF to prohibit drive) N-0T_B) - #Z» PN
H General-purpose sequence inputs 3 and 13 | /S03(Pobel A |\ 9 >
| (Probe 1 Latch Input: Latch when ON) 78113 (Probel B] (18 23 ),/302+ (/BK_B+)
>
. o ﬂgzg jz =4 04 ),1502- (BK B
| General-purpose sequence inputs 4 and 14 ¢ g?i gggzg-’; }8
! (Probe 2 Latch Input: Latch when ON) - 25 ),/S03+
| General-purpose sequence inputs 5and 15 | /SI05 (Home A) i—@ m 26),/S03-
H (Home Switch Input: Homing when ON) 718115 (Home_B) {20
| 27},/S04+
| 29},/S05+
| (e
H Battery for absolute
| encoder *2 T <SG
L 28Vto45V
T T T T e T [CNBAICNES
WO HwesAty ) 4
24y T . HWBBBT+
Fuse | HweBAI ) 3 =+
| T 8L, EDMA+
Safety *4 ! y 3 EDM_B+
s o: ) 6 33 ‘—{ K
| /HWBB_B2+ = o EDM_A-
ov HWBBA- ) 5 > EDM_B-
N\ JHWBB_B2- —
t_ C%_J\Connector shell

1. i represents twisted-pair wires.

Servo Alarm Output
(OFF for alarm)

General-purpose sequence
output 1
(Brake output: ON to release brake)

General-purpose sequence
output 2

General-purpose sequence
output 3

General-purpose sequence
output 4

General-purpose sequence
output 5

Signal ground

SERVOPACKs SGD7W

FG Connect shield to connector shell.

Frame ground

*2. Connect these when using an absolute encoder. If the Encoder Cable with a Battery Case is connected, do not connect a backup battery.
*3. The 24-VDC power supply is not provided by Yaskawa. Use a 24-VDC power supply with double insulation or reinforced insulation.

*4. Use an SELV-compliant power supply according to EN/IEC 60950-1 to input 24 VDC to the control power supply input terminals.

*5. The CN117 connector is used for SERVOPACKS with built-in Servomotor brake control. SERVOPACKSs without built-in Servomotor

brake control do not have the CN117 connector.

Note: 1. You can use parameter settings to change some of the I/0 signal allocations.

2. If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from other power supplies, such
as the one for the 1/0 signals of the CN1 connector. If the power supply is shared, the /0 signals may malfunction.

3. Default settings are given in parentheses.




SERVOPACKs SGD7W

System configurations up to 2x1.5kW

SGD7W dual-axis MECHATROLINK-III reference

SERVOPACKSs

SERVOPACK

(For servo alarm
1Ry display)
1PL
Servo power  Servo power
N OFF  1km
’—E - j e]S)
o®
1KM 1A
KM 1Ry g /7@08%
(Ground to
aresistance
A O = 1111 S
—_—— Y ——————— N
| Linear servomotor overheat THA 5 \
I protection input W 7 |
. . ALM+
Sequence input signal - 4.7 kQ 3 |
| power supply input i24 V"3 +24VIN | 6 o Servo Alarm Output
' i T jJS01P-OT A 3 - 4 A (OFF for alarm) |
| General-purpose sequence inputs 1 and 11§ NSOTP-0TA (7 | !
! (Forward Drive Prohibit input: OFF to prohibit drive) /SIt1 (P-0TB) (12 |
| = 1 ),/801+ BK A+)

General-purpose sequence inputs 2 and 12 | NSI2N-OTA ([ 8 General-purpose sequence |
| (Reverse Drive Prohibit input: OFF to prohibit drive) /SI12(N-OT_B) (13 #z 4 output 1 |
| IR 2 ),/S01-(BKA) (Brake output: ON to release brake) .
H General-purpose sequence inputs 3 and 13 | /S03(Probet A |\ 9 > |
| (Probe 1 Latch Input: Latch when ON) TSI13 (Probel B) (18 23),/302+(BKBY)  General-purpose sequence |

—-> output 2
: %IK jz 3 04 ),1502- (BK B
| General-purpose sequence inputs 4 and 14 4 SMIPO2A) 10 |
! (Probe 2 Latch Input: Latch when ON) 18114 (Probe2 B) 119 25) /503
/SO3+ General-purpose sequence |
| General-purpose sequence inputs 5and 15 | /SI05(Home A) (11 m 26),/503- output 3 .
H (Home Switch Input: Homing when ON) 718115 (Home_B) {20 |
| 27),/S04+ General-purpose sequence |
| el
| 29),/505+ General-purpose sequence |
| EE |
H Battery for absolute
| encoder *2 M «SG_ Signal ground |
: 28Vt0 45V . |
e _____ - 7 I
T T T T e o {[CNBA/CNgB e — — —
! WICh — wes A+ | 4 |
| 24y T . HWBBBT+ N
Fuse o HWBBAT- ) 3 - |
U e g 8| EDM_A+
| Safoty *4 ! [/HwBBBI- s
" |mweB 2 ) 6 33 ‘— B+ |
| ! /HWBB_B2+ > o EDM_A-
| ov HWBB A2- | 5 ad ’ EDM_B- |
N\ JHWBB_B2- —
t_ C%_J\Connector shell

1. i represents twisted-pair wires.

*2. Connect these when using an absolute encoder. If the Encoder Cable with a Battery Case is connected, do not connect a backup battery.
*3. The 24-VDC power supply is not provided by Yaskawa. Use a 24-VDC power supply with double insulation or reinforced insulation.

*4. Use an SELV-compliant power supply according to EN/IEC 60950-1 to input 24 VDC to the control power supply input terminals.

*5. The CN117 connector is used for SERVOPACKS with built-in Servomotor brake control. SERVOPACKSs without built-in Servomotor

brake control do not have the CN117 connector.

FG  Connect shield to connector shell.

Frame ground

Note: 1. You can use parameter settings to change some of the I/O signal allocations.

2. If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from other power supplies, such
as the one for the 1/0 signals of the CN1 connector. If the power supply is shared, the /0 signals may malfunction.

3. Default settings are given in parentheses.
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SERVOPACKs SGD7W

2
5
2
Cables for SERVOPACKs 5
N
@ 1. Use the cable specified by Yaskawa for the computer cable.
Operation may not be dependable with any other cable.
Important
2}
Notes: g
Refer to the manual for the following information. Cable dimensional drawings and cable connection specifications. =
Order numbers and specifications of individual connectors for cables. Sigma-7-Series AC Servo Drive Peripheral Device Selection Manual. =
<
s
L
Analog Monitor Cable im JZSP-CAO1-E
(%)
o
§
_ Digtal Operator m JUSP-OPO5A-1-E -
(including 1 m cable) g
=
=
Digital Operator Cable 0.3m JZSP-CVS07-A3-E?
()
X
Computer Cable 2.5m JZSP-CVS06-02-E =
o
=
im JZSP-CVHO03-01-E-G# L LL
Safety Cables with %—" 2
! ) -03-E- 5 1 ] N o —
Bunsiien Connectors 3m JZSP-CVHO03-03-E-G# E=pdlo ] 3
Device
Cable Contact Tyco Electronics Japan G.K.
Connector Kit™ Product name: Industrial Mini I/O D-shape Type 1 Plug Connector Kit
Model number: 2013595-1 8
0.2m CM3ROMO-00P2-E g
0.5m CM3ROMO-00P5-E oS
im JZSP-CM3ROMO-01-E L =
MECHATROLINK-III 3m JZSP-CM3ROMO-03-E < > 5
EtherCAT 5m JZSP-CM3ROMO-05-E =
PROFINET 10m JZSP-CMBROMO-10-E E=4 4[] Ol =21 ©
Communications Cables*® 20m JZSP-CM3RO00-20-E
30m JZSP-CM3RO00-30-E
40m JZSP-CM3RO01-40-E
50m JZSP-CM3RO01-50-E
Cables are manufactured with an accuracy of one decimal place. Customized cable length possible (e.g. 07A5 for 7.5 m). >
*1. When using the safety function, connect this cable to the safety devices. _qC;_
Even when not using the safety function, use SERVOPACKSs with the Safe Jumper Connector (model: JZSP-CVH05-E) connected. =
*2. Use the connector kit when you make cables yourself. g-_’
*3.  This cable is available in two variants. The order number for these cables differs at the marked I, an ,R* at this place is used for Cables with RJ45 Connectors on both ends,
while an ,M“ is used for Cables with RJ45 Connector on One End and IMI Connector on the other End.
Motor connection shielding clamp _
=
Shielding clamp mountable on Sigma-7 400V SERVOPACKS up to 15kW. c§_
Contact your Yaskawa representative for more information. <CE>-

Sigma-7 400V up to 3.0kW KLBUE 4-13.5_SC

Sigma-7 400V

from 5KW up to 7.5kW AUBUE 1020 50

Sigma-7 400V

for 11KW & 15KW ALELE Te 5L
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SGD7S-OSBO1A

Advanced Safety
Module FSoE

SGD7S-OSB02A

Advanced Safety
Module FSoE
and 1/0

Advanced Safety

SGDV-OSAO1A
OOOFT900

EtherCAT
Communication
Reference

Safety

SGDV-OFAO1A

Feedback Option
Module

for Yaskawa
Serial Protocol

SGDV-OFBO1A

Feedback Option
Module for

Serial

and Sin/Cos
Encoders

Feedback Modules

YASKAWA SIGMA-7 | CATALOG

SGDV-OFBO3A

Feedback Option
Module for

Pulse A

quad B
Encoders

SGDV-OFB0O4A

Feedback Option
Module
for Resolver




Option Modules

Option Modules Advanced Safety
Option Module Safety
Option Module Feedback

Option Modules Advanced Safety
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Option Modules Advanced Safety

FSoE safety module with optional |/Os

When it comes to safety, compromises are not an option. That‘s why

Yaskawa Sigma-7 servodrives easily integrate into FSoE safety concepts.

Up to 16 available safety functions, 10 of them can work in parallel. This

allows secure and easy control even for the most complex applications.
Sigma-7 safety modules enable high performance safe motion for your application.

Seamless integration of safety

Sigma-7 safety modules integrate seamlessly into the SERVOPACK. Therefore, both safe and non-safe axes have
the same dimensions resulting in easier planning and maximum flexibility.

YASKAWA SIGMA-7 | CATALOG



Option Modules

[22]
. =
Option modules for advanced safety £
(&}
The advanced safety modules for Sigma-7 series servo drives allow an expandability of the ser-
vo amplifier’s functionality. It implements safety functions that conform to EN ISO 13849-1 up to
SIL3/ PLe and are specified in the individual IEC 61800-5-2 standard. In combination with EtherCAT®
Servopacks with function type FT91 these modules enable optimum safety in a machine according to
industry needs. »
Two different modules are available in order to cover safety related demands in the field. g
=
=
&=
fey over :
SGD7S-0OSB0O1A Advanced Safety Module FSoE A o
4 EtherCAT.
SGD7S-0OSB02A Advanced Safety Module FSoE and 1/0
g
o
=
S
£
—
Characteristics at a glance "
S
&
=)
=
L
w

Safety over Safety over

EtherCAT. ™ EtherCAT. ™ 2
'g
=
E
o
o
SGD7S-0OSB0O1A SGD7S-0SB02A
e 14 safety functions: * 16 safety functions:
STO, 881-r, SS1-1, §82-r, STO, SS1-r, SS1-t, SS2-r, SS2-t, SOS, SLS, SSM, SDI,
§S2-t, SOS, SLS, SSM, SD, SLP, SSR, SLI, SCA, SLA, SLT, SMT =
SLP, SSR, SLI, SCA, SLA e 10 safety functions can work in parallel 2
* 10 safety functions can work e /O Board g
in parallel 6 1/0 dual channel SIL3/Ple Cat3 o
* FSoE certified - 4 safe digital input/output channels
- 1 safe digital input
- 1 safe analog input channel (0-10V) / safe digital input
2 1/0 single channel SIL2/PLd Cat3
- 1 analog input channel (PT1000)
- 1 analog input channel (4-20 mA) =
e FSOE certified 3
g

SIL3 PlLe

® 0
w
[ Y
[
o
w
v
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Safety functions (IEC 61800-5-2)

Appllcable
Advanced Safety Modules

Type Short
SGD7S-0OSB01A SGD7S-0OSB02A

Safe Switch-Off
(Safe BaseBlock
Function)

Safe Standstill

Safe Standstill

Safe Standstill

Safe Standstill

Safe Standstill

Safe Motion

Safe Motion

v

-

<

<

oy E

<

Position

C

-

<

Acc

i

Safe Torque Off

This function shuts OFF the power supply to the
motor by executing the HWBB function of the
SERVOPACK according to the safety request
input state. The drive cannot generate any
hazardous movements.

If STO is activated when the drive is moving, the
motor will run down in an uncontrolled manner.

Safe Stop 1,
deceleration monitored and time controlled

The safety module will activate STO:

o if the speed limit is exceeded during dece-
leration

* after the monitoring time has elapsed

Safe Stop 1,
deceleration time controlled

The safety module will activate STO:
* after the monitoring time has elapsed

Safe Stop 2,
deceleration monitored and position monitored

The safety module will activate STO:
o if the speed limit is exceeded during dece-
leration

The safety module will activate SOS:

* after the monitoring time has elapsed
(provided that no limit violation has occurred
during deceleration).

If the position deviation exceeds the limit, the
safety module will activate STO.

Safe Stop 2,
deceleration time controlled and position
monitored

The safety module will activate SOS:

e after the monitoring time has elapsed.
If the position deviation exceeds the limit, the
safety module will activate STO.

Safe Operating Stop

On safety function execution request, the safety
module will switch to position monitoring.

If the position deviation exceeds the limit, the
safety module will activate STO.

Safely Limited Speed

On safety function execution request, the
safety module starts to monitor the speed (first
deceleration monitoring, then constant speed
monitoring).

If any speed limit is violated, the safety module
will activate the selected stopping method, for
example STO (default).

Safely Limited Acceleration

This function monitors the acceleration operati-
on of the motor according to the safety request
input state.

If the specified acceleration speed is exceeded,
the selected motor stopping method will be
applied, for example STO (default).

YASKAWA SIGMA-7 | CATALOG
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2
=
2
(=
S
(5]
Applicable
Type Short Advanced Safety Modules
SGD7S-0SB01A SGD7S-0OSB02A
w
v Safe Speed Range =
£
- This function adds minimum speed monitoring to the =
5 SLS function. In other words, the maximum speed =
. . L ]
Safe Motion m must not exceed a certain value, and the minimum =
speed must not drop below a certain value. (o=
If either of these limits is violated, the selected motor
stopping method will be applied, for example STO
(default).
v Safe Direction »
Safe Direction _.9
. :—.. This function prevents the motor from moving in an o
Safe Motion t . T . ) =
invalid direction, it can only move in one (defined) —
“ direction. If the specified direction is violated, the g
safety module will activate STO. =
|
Safely Limited Position
$
Safe Postionin E This function monitors the end positions of previously
9 i t defined ranges. If the actual position exceeds the
m limits, the safety module will activate the selected o
stopping methos, for example STO (default). Ck_é)
<C
Safely Limited Increment 5
5 =
g This function monitors the movements of the drive for Ic.I/J)

Safe Positioning

Safe Motion

‘Safe Torque Range

Torque
H D
¢ NH
H B
HE |G

Temperature

!

compliance with a defined increment. The reference
position is defined when monitoring is activated.

If a limit value is violated, the safety module will
activate STO.

Safely Limited Torque

This function monitors the torque and compares the
limit.

If the torque limit is violated, the safety module will
activate the selected stopping method, for example
STO (default).

Safe Motor Temperature
This function monitors the temperature and com-

pares it to the limit values. If the temperature limit
is violated, the safety module will deactivate (Low

n
<@
>
=)
o
=
=
o
=
o
o

itori =
sl ey Output) the assigned safe output. _CICD
S
Please note that this is @ monitoring function that >
does not activate a stopping method after a limit 65
violation.
Safe Output Status. Safe CAM
:
'-‘z‘, ) This function provides a safe output signal to indicate
“.—.t whether the motor shaft position is within a specified
. m range. >
Ssitz et If the actual position exceeds the limits, the safety '8
module will activate the configured safe output signal. =
(=%
<C

Safe Monitoring

Safe Output Status

Safe Speed Monitor

_ Speed

o

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

Safe Speed Monitor

This function provides a safe output signal to indicate
whether or speed is below a specified limit. If the
speed limit is violated during constant speed moni-
toring, the safety module will activate the configured
safe output signal.

Please note that this is @ monitoring function that
does not activate a stopping method after a limit
violation.
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Applicable standards and functions

Compliance with Safety Standards

Safety Standards Applicable Standards

Safety of Machinery

Functional Safety

EMC

EN ISO13849-1:2015 (Cat.3, PLe)
IEC 60204-1:2016

IEC 61508-1...3:2010
IEC 62061:2005/A2:2015
IEC 61800-5-1:2007

IEC 61800-5-2:2016

|IEC 61362-3-1:2017

EN IEC 61000-6-2:2019

EN IEC 61000-6-4:2019

|IEC 61000-4-2:2008

IEC 61000-4-3:2006 + A1:2007 + A2:2010

YASKAWA SIGMA-7 | CATALOG

SERVOPACK with FT91
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SERVOPACK with FT91 +
Advanced Safety Module
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Specifications

SGD7S-OSBO1A

Option Modules Advanced Safety

_ Standards Safety petals

Safety Integrity Level

Probability of Dangerous Failure per
Hour

Performance Level

Safe Failure Fraction (Fraction of Fai-
lures which lead to a Safe Status)

Mean Time to Failure dangerous
Average Diagnostic Coverage

Stop Category
Safety Function

Mission Time
Hardware Fault Tolerance

Subsystem

SGD7S5-0OSB02A

IEC 61508
IEC 62061
IEC 61508
IEC 62061
EN ISO 13849-1
IEC 61508

EN ISO 13849-1
ENISO 13849-1
IEC 60204-1

IEC 61800-5-2

IEC 61508

IEC 61508
IEC 61508

Up to SIL3
Up to SILCL3
PFH = 1.3 x 10%h
PFH = 4.53 x 10%/h
Up to PLe (Category 3)
SFF =99.9%
MTTF, = 400 years (HIGH)
DC,,, = 99.9% (HIGH)

Stop Category 0/1/2
STO / SS1-r/ SS1-t/ SS2-r / SS2-t /
SOS/SLS /SLA/SSR/SDI/SLP /
SLI/SCA/SSM
20 years (The proof test interval is
equal to the mission time.)

HFT = 1
B

_ Standards Safety petals

Safety Integrity Level

Probability of Dangerous Failure per
Hour

Performance Level

Safe Failure Fraction (Fraction of Fai-
lures which lead to a Safe Status)

Mean Time to Failure dangerous
Average Diagnostic Coverage

Stop Category
Safety Function

Mission Time
Hardware Fault Tolerance

Subsystem

IEC 61508
IEC 62061
IEC 61508
IEC 62061
EN ISO 13849-1
IEC 61508

EN ISO 13849-1
ENISO 13849-1
IEC 60204-1

IEC 61800-5-2

IEC 61508

IEC 61508
IEC 61508

Up to SIL3
Up to SILCL3
PFH = 2.493 x 10%/h
PFH = 3.09 x 10%/h
Up to PLe (Category 3)
SFF = 95.6%
MTTF, = 100 years (HIGH)
DC,,, = 91.2% (MEDIUM)

Stop Category 0/1/2
STO / SS1-r/ SS1-t/ SS2-r/ SS2-t /
SOS/SLS/SLA/SSR/SDI/SLP /
SLI/SLT / SMT / SCA / SSM
20 years (The proof test interval is
equal to the mission time.)

HFT = 1
B
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Option Modules

View of SERVOPACK with advanced safety module installed

(with open cover)

Advanced Safety

Status display LEDs

The safety module has a green LED (LD2) to signalize normal operation without disturbance and a red LED (LD1) to signalize errors.

OFF OFF
OFF ON
ON OFF
ON ON
Blinking OFF
Blinking ON

No power supply

Normal operation

Error of the safety module according to
the error codes

STO active

Incorrect module exchange / Error after
,pairing” the safety module with the
SERVOPACK

Safety function active

150 YASKAWA SIGMA-7 | CATALOG

30 pin I/O connector
(only for SGD7S-OSB02A)

Status LEDs



Option Modules Advanced Safety

[22]
Terminal layout CN21 1/O connector for SGD7S-OSB02A }Zza
The safety module is equipped with a 30 pin connector (two parallel row arrangement) with the following pin assignment. S
“PinNo. | Signal | Desorption | Spocoatn |
1 Port A1+ Digital I/0
2 Port A2+ Digital I/0
3 Port B1+ Digital I/0 g
4 Port B2+ Digital I/0 §
5 Port C1+ Digital I/0 g
B Port C2+ Digital /0 &
7 Port D1+ Digital I/0
8 Port D2+ Digital /O 15 GND_POWER 24V_POWER 30
9 Port E1+ Digital Input 14 PontG2t 2
10 Port E2+ Digital Input 13 Pon 21 * L
12 Port F2+ 27 o
11 Port F1+ Digital Input / Analog Input (0-10 V) M PortFis % §
12 Port F2+ Digital Input / Analog Input (0-10 V) 10 Port E2+ 25 §
13 Port G1+ Current Input (4-20 mA) 9 PortE1+ 24 5
14 Port G2+ RTD Input (PT1000) 8 Port D2+ 23
15 GND_POWER Ext. 24 V Power Supply 7 PortD1+ 22
16 Port A1- Digital I/0 6 Port C2+ 21
17 Port A2- Digital 1/0 5 PortC1+ 20 )
18 Port B1- Digital /0 4 PortB2+ 19 é
19 Port B2- Digital /0 3 PortBi+ 18 S
20 Port C1- Digital /0 2 PoAzr " E
21 Port G- Digital 1O ! PorAmr 1 @
22 Port D1- Digital I/0
23 Port D2- Digital I/0
24 Port E1- Digital Input LED (LD2) %
25 Port E2- Digital Input LED(OD §
26 Port F1- Digital Input / Analog Input (0-10 V) §
27 Port F2- Digital Input / Analog Input (0-10 V) 5
28 Port G1- Current Input (4-20 mA) SQ
29 Port G2- RTD Input (PT1000)
30 24V_POWER Ext. 24 V Power Supply

=

. . 2
Additional accessories g
&L

JZSP-P7R2-8-E Mounting rail for option modules for Sigma-7 400 V SERVOPACKSs

JUSP-7CN21 Safety I/O connector (for SGD7S-OSB02A)

SGDV-OFAO01 Feedback option module for Yaskawa encoder =3
i=]
=

SGDV-OFB04A Feedback option module for resolver =
[=}
<C

JZSP-7002 20-bit absolute encoder

JZSP-CVS06-02-E USB connection cable (Programming PC - SERVOPACK)

Configuration Tool: Advanced Safety Module Parameter Editor

Available on the Yaskawa Europe website.
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Option Modules

Sigma-5 option module safety
The Safety Module for Sigma-7 series servodrives allows an expandability of the servo amplifier’s
functionality. It implements safety functions that conform to EN ISO 13849-1 and are specified in

the individual IEC 61800-5-2 standard. You can combine it with a Sigma-7 400V SERVOPACK to
design optimum safety in a machine system according to industry needs.

SERVOPACKS, Option Module Safety and Mounting Rail need to be ordered separately.

SGDV-OSA01A000FT900 Safety Module

Mounting rail for option modules

Mounting rail for option modules for Sigma-7 400V SERVOPACKS.
Contact your Yaskawa representative for more information.

SERVOPACK Model | Model designation | Specification
AllModels JZSP-PTRR-8-E _
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Option Module Safety

[22]
=
. . D
Applicable standards and functions E
S
Compliance with Safety Standards
N e—— . Produsts |
SERVOPACK + Safety Module -
EN ISO13849-1:2008/ AC:2009 g
Safety of Machinery EN 954-1 J J =
IEC 60204-1 >
5]
IEC 61508 Series DO,:
Functional Safety IEC 62061 J J
IEC 61800-5-2
EMC IEC 61326-3-1 J N
@
o
o
=
S
[«5)
=
=
Support for functions defined in IEC61800-5-2
Safety functions are implemented by using the hard wire base block (HWBB) in the SERVOPACK.
%2]
~
2
Applicable Products %
Safety Function Description SGD7S SGD7S + SGD7W Axis A + . =
SGD7W Axis A + B Safety Module Safety Module F el £ %
This safety function is equivalent to an STO
Ea;itsaieBlock function. (It shuts OFF the power supply from J J J J
dnotion” the SERVOPACK
(SBB function)

to the motor.)

This safety function is equivalent to an SS1

function. (It monitors the deceleration opera-

tion of the motor for the specified time and = J N -
then shuts OFF the power supply from the

SERVOPACK to the motor.)

Safe BaseBlock with
Delay Function

n
@
=
S
S
=
o
=
(SBB-D function) j=2
(@]

This safety function is equivalent to an

Safe Position Monitor

SS2 function. (It monitors the deceleration

with Delay Function operation of the motor for the specified time — J J —
(SPM-D function) and then monitors the position after the motor g
stops.) =
=
This safety function is equivalent to an &L
Safely Limit Speed SLS function. (It monitors the deceleration
with Delay Function operation of the motor for the specified time = J J =
(SLS-D function) and then monitors the speed of the motor to
confirm that it remains in the allowable range.)
* In combination with a Option Module Safety, the selection of Safe BaseBlock Function (Safe Torque Off) is possible
on SERVOPACK CN8 or Option Module Safety.
Ry
i=]
=
(<5}
o
[=
Safe Performance: <

Safety Module

Safe Performance:
SERVOPACK Safety Module SERVOPACK CN8O

SGDV-OS01A CNB8: Not apply (*2) Apply
SGD7S
SGDV-0OS01A000FT900 CN8: Apply Apply
Axis A*! SGDV-OS01A Apply Apply
SGD7W
Axis B! = CNB8B: Apply -
SGD7W Ax?s A SGDV-0OS01A000FT900 CNB8A: Apply Apply
Axis B - CN8B: Apply -

*TWhen the Safety Module is attached to the SGD7W, the Safety Module operates for Axis A only.
*2 A safety jumper connector should be connected for not applied CN8O.
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Option Module Safety

Specifications and ratings

Basic specifications

Placement

Power

Specification Power Supply Method
Ambient Air Temperature
Storage Temperature
Surrounding Air Humidity /
Storage Humidity
Vibration Resistance

Operating Shock Resistance

Conditions

Protection Class /
Pollution Degree

Altitude
Others

Attached to the SERVOPACK
Supplied from the control power supply of the SERVOPACK.

0C to +55C
-20°C to +85C

90 % relative humidity max. No freezing or condensation.

4.9m/s?

19.6m/s?

Protextion class: IP10, Pollution Degree: 2

An environment that satisfies the following conditions.
¢ Free of corrosive or explosive gases.

¢ Free of exposure to water, oil or chemicals.

e Free of dust, salts or iron dust.

1,000m max.

Free of static electricity, strong electromagnetic/magnetic fields, or radioactivity.

Compliance with UL Standards, EU Directives,
and other safety standards (in combination with SERVOPACK)

Safety
Functions
Inputs
P Function
Qutput -
Function
Safety Function B
(CN22)
Stopping Methods
Others

Number of Functions: 2

Number of Channels 2

Inputs

Function

Safety Request Input Signal (SRI-A1, SRI-A2)

Number of Channels 1

Qutput

Function

Safety Function A
(CN21)

Stopping Methods

External Device Monitor Output Signal (EDM-A)
Safety Functions (IEC61800-5-2) Function names of Safety Module

Safe Torque Off (STO) Safe BaseBlock Function (SBB function)
Safe BaseBlock with Delay Function (SBB-D
function)

Safe Position Monitor with Delay Function
(SPM-D function)

Safely Limited Speed with Delay Function
(SLS-D function)

Safe Stop 1 (SS1)
Safe Stop 2 (SS2)

Safely-Limited Speed (SLS)

Number of Channels 2

Safety Request Input Signal (SRI-B1, SRI-B2)

Number of Channels 1

Response Time

Safe

Safety Integrity Level

Probability of Dangerous Failure per Hour

Category
Performance Level*

Performance

Mean Time to Dangerous Failure of Each Channel

Average Diagnostic Coverage
Proof Test Interval

YASKAWA SIGMA-7 | CATALOG

External Device Monitor Output Signal (EDM-B)
Safety Functions (IEC61800-5-2) Function names of Safety Module
Safe Torque Off (STO)

Safe Stop 1 (SS1)

Safe BaseBlock Function (SBB function)
Safe BaseBlock with Delay Function (SBB-D
function)

Safe Position Monitor with Delay Function
(SPM-D function)

Safely Limited Speed with Delay Function
(SLS-D function)

Safe Stop 2 (SS2)

Safely-Limited Speed (SLS)

Active Mode Function
200ms max.

SIL2, SILCL2

PFH 3.3 x 107 [1/h]
Cat3

PLd (Category 2)
MTTFd: High

DCave: Medium

10 years

* If Safe Torque Off is used on the SERVOPACK side CN8, the specification of Safe Performance changes to PLe, for
specifics refer to the SERVOPACK Specifications in this catalogue.



Option Module Safety

£

. . . 2

Top view of SERVOPACK with safety module installed s

(5]

2

2

o

=

=

I

)

o

B

is}

o

=

—

[S§]

5]

=

5

<2

2

Devi Number of %

evice umber o
Label Model Pins Manufacturer E
CN21 1981080-1 8 Tyco Electronics Japan G.K. @
CN22 1981080-1 8 Tyco Electronics Japan G.K.
CN8 1981080-1 8 Tyco Electronics Japan G.K.

Notes:

1. The above connectors or their equivalents are used for SERVOPACKSs.
2. Refer to the user’s manual of the Safety Module for installation standards.

n
<@
>
=)
o
=
=
o
=
o
o

Cables for option module safety

_ Length SPGCIfIcatlon

im JZSP-CVHO03-01-E-G# §‘
Cables with connectors* ) o — =3
3m JZSP-CVH03-03-E-G# S
* When using safety functions, connect this Cable to the safety functions devices.
When not using safety functions, connect the enclosed Safety Jumper Connector (JZSP-CVHO5-E) to the SERVOPACK.
Specifications for JZSP-CVHO3-03-E-G# o
=
P S L ostcolor | aring ot | 2
1 Not used <c(>_
2 Not used - -
3 /HWBB1- White Black
4 /HWBB1+ White Red
5 /HWBB2- Gray Black
6 /HWBB2+ Gray Red
7 EDM1 - Orange Black
8 EDM1+ Orange Red
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Option Modules

Fully-closed module

The Feedback Modules for Sigma-7 series servodrives allow an expandability of the servo amplifier’s functionality.
With fully-closed control, an externally installed encoder is used to detect the position of the controlled machine
and the machine’s position information is fed back to the SERVOPACK. High-precision positioning is possible
because the actual machine position is fed back directly. To perform fully-closed loop control, a Fully-Closed
Module and SERVOPACK are required.

SERVOPACKS, Option Module Feedback and Mounting Rail need to be ordered separately.

Fully-closed module

SGDV-OFAO1A Feedback Option Module for Yaskawa Serial Protocol
SGDV-OFBO1A Feedback Option Module for Serial and Sin/Cos Encoders
SGDV-OFBO3A Feedback Option Module for Pulse A quad B Encoders
SGDV-OFB0O4A Feedback Option Module for Resolver

Mounting rail for option modules

Mounting rail for option modules for Sigma-7 400V SERVOPACKS.
Contact your Yaskawa representative for more information.

SERVOPACK Model Specification
All Models JZSP-PTR2-8-E _
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System configuration with SGDV-OFAO1A

Option Module Feedback

Connector for CN31
(JZSP-CSI9-2-E)

Serial Converter Unit —_
Cable

Serial Converter Unit

=L

External Linear Encoder
(Not provided by Yaskawa.)

* The connected devices and cables depend on the type of external Linear Encoder that is used.
Note: Refer to the following section for the information on peripheral devices or chapter Peripheral Devices.
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Option Module Feedback

Connections to linear encoder from Heidenhain Corporation
Connections for a 1 Vp-p Analog Voltage Output Signal

You must make the connections through a Yaskawa Serial Converter Unit. The output signal will be multiplied by 8 bits (256
divisions) in the Serial Converter Unit.

Encoder Cable

Connection to encoder in Rotary Servomotor —

Linear Encoder from
@ Serial Converter ®Serial Converter Unit @ Linear Encoder ; ; 1
Unit Cable Cable*! Heidenhain Corporation

mm....- R - -

Cable from Heidenhain
Corporation™

*1. When using a JZDP-JOOO-O0O0OSerial Converter Unit, do not use a Yaskawa Linear Encoder Cable that is longer than 3 m.
*2. Contact Heidenhain Corporation for details on cables (analog 1 Vp-p output, D-sub 15-pin, male) from Heidenhain Corporation.

Mo ltom ——lwoer |

) Fully-Closed Module Fully-Closed Module*!
(Purchased alone) SGDV-OFAO1A

@ Serial Converter Unit Cable  JZSP-CLP70-00%-E

€} Serial Converter Unit JZDP-H003-000

©] Linear Encoder Cable JZSP-CLL30-0O00%-E

*1 When ordering a SERVOPACK and a Fully-Closed Module separately, use this Fully-Closed Module model number. Please use the Yaskawa
mounting rail JZSP-P7R2-8-E in combination with a Fully-Closed Module.

*2 Contact your Yaskawa representative for specific information.
*3 The boxes (00) in the model number are reolaced with cable length when ordering. (1m = 01, 3m = 03, 5m = 05, 10m = 10, 15m = 15)

Connections when using a Yaskawa serial interface for the output signals

LIC4100 Linear Encoder with EIB3391Y Interpolator

Encoder Cable
Connection to encoder in Rotary Servomotor  —=
!- ) ) ) ) ) ) ) i i .LIC41 05 Linear .Encoder. I
Encoder Cable from goor;)g:zit(iioe:hain '
L Heidenhain Corporati‘o_n_*> — Aoy . | | I
| . ) - ) . Inte.rpolator . . i D:|_|. ' _ '

LProduotS from Heidenhain Corporation

* Use an Encoder Cable from Heidenhain Corporation. Contact Heidenhain Corporation for detailed Encoder Cable specifications.
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Connections to linear encoder from Renishaw Plc
Connections for a 1 Vp-p Analog Voltage Output Signal

Encoder Cable

Connection to encoder in Rotary Servomotor—

@ Serial Converter ) Serial Converter Unit @ Linear Encoder Cable*! Renishaw plc>

Option Module Feedback

Linear Encoder from

Unit Cable

Bt -~ ]

Cable from Renishaw plc™

@:"_j:nzn:cx----> ¢

*1 When using a JZDP-J000-0O00Serial Converter Unit, do not use a Yaskawa Linear Encoder Cable that is longer than 3 m.

*2 Contact Renishaw plc for details on cables (analog 1 Vp-p output, D-sub 15-pin, male) from Renishaw plc.

*3 If you use the origin signals with a Linear Encoder from Renishaw plc, the origin may sometimes be falsely detected. If that occurs, use the BID/DIR signal
to output the origin signal only in one direction.

No. |[item | Model

® Fully-Closed Module Fully-Closed Module™!
(Purchased alone) SGDV-OFAO1A

@ Serial Converter Unit Cable JZSP-CLP70-0O00%-E

Q Serial Converter Unit® JZDP-H005-000

@® Linear Encoder Cable JZSP-CLLOO-O0O%-E

*1 When ordering a SERVOPACK and a Fully-Closed Module separately, use this Fully-Closed Module model number. Please use the Yaskawa
mounting rail JZSP-P7R2-8-E in combination with a Fully-Closed Module.

*2 Contact your Yaskawa representative for specific information.

*3 The boxes () in the model number are reolaced with cable length when ordering. (1m = 01, 3m = 03, 5m = 05, 10m = 10, 15m = 15)

Connections to linear encoder from Magnescale Co., Ltd.
SL700 Linear Encoder and PL101-RY Sensor Head with Interpolator

Encoder Cable

Connection to encoder in Rotary Servomotor—

Serial Converter . Encoder from
M | ., Ltd.
i J PL101-RY Head with fa— co. X
0] 1 -RY Head wi
T -
] Interpolator :: T ]
L - - - - - - - -

* Refer to the following section for information on cables to connect Fully-Closed Modules and Linear Encoders or chapter Serial Converter Unit
Cables.

LProducts from Magnescale Co., Ltd.
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SR-75, SR-77,

SERVO-
PACK

Option Module Feedback

SR-85, and SR-87 Linear Encoders

Encoder Cable

Connection to encoder in Rotary Servomotor—=

—-- - - - - -

Encoder Cable from
s Magnescale Co., Ltd.*

Linear Encoder from

Magnescale Co., Ltd.
*SR75-00000LF
+SR75-00000MF
«SR77-00000LF
«SR77-00000MF

+SR85-00000LF
+SR85-00000MF
+SR87-00000LF
+SR87-00000MF

RU77-4096ADF/RU77-4096AFFT01 Absolute Rotary Encoders

Encoder Cable

Connection to encoder in Rotary Servomotor—

LProduots from Magnescale Co., Ltd.

* To connect the SERVOPACK and Linear Encoder, use a CH33-xxOOG Cable from Magnescale Co., Ltd. (This Cable has connectors designed
for use with Yaskawa products).

P e— - cm—— e c— e c— e C— - CE— - CE— - CE— - CE— - CE— C CE— - C=— e m—y

[}
Encoder Cable from
Magnescale Co., Ltd.*

N e R B

Rotary Encoder from  *
Magnescale Co., Ltd.
*RU77-4096ADF
*RU77-4096AFFTOT *

P ]

———— e e et — e ——— !

Products from Magnescale Co., Ltd.

*To connect the SERVOPACK and Rotary Encoder, use a CE28-Series Extension Cable for RU77 from Magnescale Co., Ltd.

Note: The RU77 is a single-turn absolute rotary encoder.

Connections to linear encoders from Mitutoyo Corporation
ST780A Linear Encoders

Cables.

Connectors

Encoder Cable

Connection to encoder in Rotary Servomotor—»

Serial Converter
Unit Cable*

Linear Encoders from
Mitutoyo Corporation

*ST781A  «ST784A
*ST782A  ST788A
eST783A  «ST789A

P

LCable from Mitutoyo Corporation

* Refer to the following section for information on cables to connect Fully-Closed Modules and Linear Encoders or chapter Serial Converter Unit

CN31

3E106-0220KV

JZSP-CMP9-1-E-G# 6

Note: The above connecor or their equivalent are used for the Fully-Closed Module.

YASKAWA SIGMA-7 | CATALOG
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System configuration with SGDV-OFBOOA

Option Module Feedback

Connector for CN31
— (UZSP-CSI9-2-E)

Motor Encoder Cable

External Linear Encoder
(Not provided by Yaskawa.)
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Standard specifications

Option Module Feedback

Encoder Type Specifications

Encoder Supply
EnDat 2.2
e Serial Interface (Synchronous)
Encoder Supply

Serial Interface (Synchronous)

EnDat 2.1

Sine-Cosine input

Encoder Supply

Serial Interface (Asynchronous)

Hiperface

Sine-Cosine input

Encoder Supply

Sine-Cosine input
Sine-Cosine Encoder

Reference input

Output voltage
Signal transfer
Max. Baud rate
Output voltage
Signal transfer
Max. Baud rate
Signal transfer
Differential voltage
Terminating resistor
Signal frequency
Resolution

Output voltage
Signal transfer
Max. Baud rate
Signal transfer
Differential voltage
Terminating resistor
Signal frequency
Resolution

Output voltage
Signal transfer
Differential voltage
Terminating resistor
Signal frequency
Resolution

Signal transfer
Differential voltage
Terminating resistor

Typ. 5V

RS485

16 MHz

Typ. 5V

RS485

2 MHz

Differential signals, symmetric
0.51t0 1.25 Vss

124 Ohm

250 kHz

13-bits (8192)

7tol12V

RS485

38.4 MHz

Differential signals, symmetric
0.5t0 1.25 Vss

124 Ohm

250 kHz

13-bits (8192)

Typ. 5V

Differential signals, symmetric
0.5t0 1.25 Vss

124 Ohm

250 kHz

13-bits (8192)

Differential signals, symmetric
0.2 V or more

124 Ohm

Option module feedback set-up for fully-closed loop control

The encoder parameters must be written into the module via the SERVOPACK using the SigmaWin+ engineering tool.

Ask Yaskawa for preparation encoder parameter file for fully-closed loop.

Procedure to download the encoder parameter via SigmaWin+
version 7.2x via Sigma-7 400V to option module feedback

Install a motor, encoder and SERVOPACK.

In SigmaWin+ select “Parameters > Parameter edit”. Set parameter Pn002.3 = 1 or 3.
Start “Setup > Motor parameter scale write” in SigmaWin+.

Write configuration file to option module feedback.

>N

Note: Refer to SigmaWin+ Operation manual for information on how to write parameters using SigmaWin+.
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Option Module Feedback

General specification SGDV-OFBO1A
tem  |specificaon |

Applicable SERVOPACK

Applicable SERVOPACK Firmware Version
Placement

Power Specification Power Supply Method

Surrounding Air / Storage Temperature
Ambient / Storage Humidity

Vibration / Shock Resistance

Operating Conditions  protection Class / Pollution Degree
Altitude
Others

Supported motors
Max. output frequency range

Supported scales for motor driving usage
Supported scales for fully-closed usage

Motor pole information  Without hall sensor signals
for motor driving

With hall sensor signals

Unsupported devices

All Sigma-7 Series SERVOPACKs

Version 0023 or later

Attached to the SERVOPACK

Supplied from the control power supply of the SERVOPACK.
0°C to +565 °C / -20 °C to +85 °C

90% RH or less (with no condensation)

4.9 m/s?/19.8 m/s?

Protection class: IP10, Pollution degree: 2

An environment that satisfies the following conditions.

* Free of corrosive or explosive gases

e Free of exposure to water, oil or chemicals

* Free of dust, salts or iron dust

1,000 m or less

Free of static electricity, strong electromagnetic fields, magnetic fields or exposure to radioacti-
vity

Permanent magnet, Synchronous AC rotary or linear motor

Must be lower than 500 [rev/sec].

Note: UL application: 400 [rev/sec] (200 V), 300 [rev/sec] (400 V).

If UL is needed, the combination should be applied to UL on customer side.
EnDat2.1, EnDat2.2, HIPERFACE, Sin/Cos

EnDat2.1, EnDat2.2, HIPERFACE, Sin/Cos

Sigma-5 detecting function is available.

In case of EnDat2.1, EnDat2.2 and HIPERFACE, the function should be carried out once
(after that, recognized data will be used).

In other cases, the function should be carried out each boot-up.

The data is used (any functions needed for the information).

Advanced option module safety: SGDV-OSA01A

Fully-closed option module: SGDV-OFAO1A

General specification SGDV-OFBO3A

Applicable SERVOPACK
Applicable SERVOPACK Firmware Version
Placement

Power Specification Power Supply Method

Surrounding Air / Storage Temperature

Ambient / Storage Humidity
Vibration / Shock Resistance

Operating Conditions  protection Class / Pollution Degree
Altitude
Others

Supported motors

Max. output frequency range

Supported scales for motor driving usage
Supported scales for fully-closed usage

Motor pole information  Without hall sensor signals

for motor drivin
< With hall sensor signals

Unsupported devices

All Sigma-7 Series SERVOPACKs

Version 0023 or later

Attached to the SERVOPACK

Supplied from the control power supply of the SERVOPACK.
0°C to +55 °C / -20 °C to +85 °C

90% RH or less (with no condensation)

4.9 m/s?/19.8 m/s?

Protection class: IP10, Pollution degree: 2

An environment that satisfies the following conditions.
* Free of corrosive or explosive gases

e Free of exposure to water, oil or chemicals

® Free of dust, salts or iron dust

1,000 m or less

Free of static electricity, strong electromagnetic fields, magnetic fields or exposure to radioac-
tivity

Permanent magnet, Synchronous AC rotary or linear motor

Must be lower than 500 [rev/sec].
Note: UL application: 400 [rev/sec] (200 V), 300 [rev/sec] (400 V).
If UL is needed, the combination should be applied to UL on customer side.

A quad B
A quad B

Sigma-5 detecting function is available.
In other cases, the function should be carried out each boot-up.

The data is used (any functions needed for the information).

Advanced option module safety: SGDV-OSAO01A
Fully-closed option module: SGDV-OFAQ1A
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Option Module Feedback

General specification SGDV-OFB0O4A

Applicable SERVOPACK

All Sigma-7 Series SERVOPACKS

Applicable SERVOPACK Firmware Version Version 0023 or later

Placement Attached to the SERVOPACK

Power Specification Power Supply Method Supplied from the control power supply of the SERVOPACK.
Surrounding Air / Storage Temperature 0°C to +55 °C / -20 °C to +85 °C
Ambient / Storage Humidity 90% RH or less (with no condensation)
Vibration / Shock Resistance 4.9 m/s?/19.8 m/s?

Operating Conditions

Supported motors

Protection class: IP10, Pollution degree: 2

An environment that satisfies the following conditions.
Protection Class / Pollution Degree * Free of corrosive or explosive gases

* Free of exposure to water, oil or chemicals

e Free of dust, salts or iron dust

Altitude 1,000 m or less
Others Free of static electricity, strong electromagnetic fields, magnetic fields or exposure to radioac-
tivity

Permanent magnet, Synchronous AC rotary or linear motor
Must be lower than 240 [rev/sec].

Max. output frequency range Note: UL application: 400 [rev/sec] (200 V), 300 [rev/sec] (400 V).

Motor pole information

for motor driving

Unsupported devices

If UL is needed, the combination should be applied to UL on customer side.

Sigma-5 detecting function is available.

The function should be carried out at each boot-up.

The data is used (any functions needed for the information). The pole detection function
should be carried out only once after the module or the motor has been replaced.
Advanced option module safety: SGDV-OSAO01A

Fully-closed option module: SGDV-OFAO1A

Incremental usage

Absolute usage

Connectors

. . Yaskawa Number of
Device Label Function Model Order Code Pins Manufacturer
CN31 Connector Kit for Case: 10326-52A0-008 JZSP-CSI9-0-E 26 3M Japan Ltd.

CN1 Connector: 10126-3000PE

Note: The above connecor or their equivalent are used for the Fully-Closed Module SGDV-0FBOOA.

YASKAWA SIGMA-7 | CATALOG
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Periphery
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Periphery
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Periphery

2
. . S
Model designations =
o
(&5}
2
" " =
Serial Converter Unit Model Applicable Linear Servomotor 2
Servomotor Model Code =
Applical Linear Polarity Thermal S
Lt CPERIEES Encoder Sensor Protector CopoTes &5 go:
30D120A 652
HO03 From Heidenhain Neme Nems
J003 Corp. 30D230A 653
45D200A 654 (%]
=]
HO05 From Renishaw SGLFW2 iS)
J005 PLC None None (Models with 45D380A 655 %
F-Type Iron =
Cores) 90D200A 657 GED
—_
HO06 From Heidenhain . 90D380A 658
J006 Corp. e e
90D560A 659
HO08 From Renishaw Yes™ e 1BD3BOA 660 %)
Joos PLC =
1DD560A 661 <C
o
o
Notes: E
1. Code HOOO for 8 bit interpolation, Code JOOO for 12 bit interpolation. 'c-'/J)
2. Refer to the catalog for detailed specifications of the Serial Converter Unit.
3. Contact your Yaskawa representative for information on the water cooling specifications of the SGLFW2.
4. Hall sensor can be optionally disabled by a Servopack parameter.
n
<]
=]
=
oS
=
=
=
=
o
(@)

)

[eb]
=
=

D
(a1
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Serial Converter Units

Serial converter unit without polarity sensor cable

(for linear encoder with Heidenhain Corporation connector)

€ Model: JZDP-00003-000

4 x 4.2 dia. holes

Linear Encoder-end

analog signal input connector (CN2)

33.32+ 0.4

2 x #4-40 UNC screws 2 x 4.2 dia. holes Nameplate
SERVOPACK-end \
serial data output connector (CN1) \ -
2 > U] M\ a T
gl | | © SkEL
3 T - N
1500
Sl
14.35 + 0.3
Pin Signal Pin Signal
1 +5V ?5?35’2%5{23?5 1 cos input (A+)
2 Phase-S output 2 oV
3 Not used 3 sin input (B+)
4 Not used 4 +5V
5 (Y 17-Series Connector: 5 Not used
6 /Phase-S output JILE SS90 2T A 6 Not used
7 Not used (Sockey 7 | /Refinput (R-)
8 Not used 8 Not used
9 Not used 9 /cos input (A-)
Case | Shield 10 0V sensor
11 /sin input (B-)
12 5V sensor
13 Not used
14 Ref input (R+)
15 Not used
Case | Shield

Note:
1. Do not connect the unused pins.

2. Contact Heidenhain Corporation for details on cables (analog 1 Vp-p output, D-sub 15-pin, male) from Heidenhain Corporation.

168 YASKAWA SIGMA-7 | CATALOG

Unit: mm

CN2

Linear Encoder-end
analog signal inputs

17-Series Connector:
17LE-13150-27-FA
from DDK Ltd.
(Socket)



Serial converter unit without polarity sensor cable
(for linear encoder with Renishaw PLC connector)

€ Model: JZDP-0O005-000

2 x #4-40 UNC screws

2x 4.2 dia. holes

4x4.2da.holes  Nameplate

60
52 +0.3

Y S——

300 + 30

SERVOPACK end \
serial data output connector (CN1) \ ]
< &
o g
+H oo
s =
]
15,]
Slle
14.35+0.4
Pin Signal
1 +5V
2 Phase-S output
3 Not used
4 Not used
5 oV
6 /Phase-S output
7 Not used
8 Not used
9 Not used
Case | Shield

Note:

1. Do not connect the unused pins.

2. Contact Renishaw plc for details on cables (analog 1 Vp-p output, D-sub 15-pin, male) from Renishaw plc. However, the BID and DIR signals are not connected.

SERVOPACK-end
serial data outputs

17-Series Connector:
17LE-13090-27-FA
from DDK Ltd.
(Socket)

Serial Converter Units

Linear Encoder-end
Analog signal input connector (CN2)

Unit: mm

Signal

CN2

cos input (V1-)

Linear Encoder-end
analog signal inputs

sin input (V2-)

Ref input (VO+)

+5V

5Vs

Not used

17-Series Connector:
17JE-13150-02 (D8C) A-CG

Not used

from DDK Ltd.
(Socket)

Not used

cos input (V1+)

sin input (V2+)

/Ref input (VO-)

oV

0 Vs

Not used

o
oln|o| | Z|3|o|e| ool s o=

Inner shield (0 V)

Case

Shield

3. Use the Linear Encoder connector to change the origin position specifications of the Linear Encoder.
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Serial Converter Units

Serial converter unit with polarity sensor cable

(for linear encoder with Heidenhain Corporation connector)

4 Model: JZDP-0006-000

SERVOPACK-end serial data

2 x #4-40
UNC screws

output connector (CN1)

14.35+0.4
R

SERVOPACK-end
serial data outputs

17-Series Connector:

17LE-13090-27-FA

2 x 4.2 dia. holes

4x 4.2 dia. holes  Nameplate

EN

<
3 3
H 3|+ ,O_[
I
& 8
<
N
1.5
1o,
3
=

Linear Servomotor-end
polarity sensor signal input
connector (CN3)

300 +30

Linear Encoder-end
analog signal inputs

17-Series Connector:

17JE-13150-02 (D8C) A-CG

Linear Encoder-end
analog signal input
connector (CN2)

Unit: mm

Linear Servomotor-end
polarity sensor signal input

17-Series Connector:
17JE-13090-02 (D8C) A-CG
from DDK Ltd.

1. Do not connect the unused pins.
2. Contact Heidenhain Corporation for details on cables (analog 1 Vp-p output, D-sub 15-pin, male) from Heidenhain Corporation.
3. The phase U, V, and W inputs are internally pulled up with 10 kQ.

YASKAWA SIGMA-7 | CATALOG

from DDK Ltd. from DDK Ltd.
(Socket) (Socket)
Pin Signal Pin Signal Pin Signal Pin Signal
1 +5V 1 cos input (A+) 9 /cos input (A-) 1 +5V
2 Phase-S output 2 oV 10 |0V sensor o Phase—U
3 Not used 3 sin input (B+) 11 | /sininput (B-) linput
4 Not used 4 |+5V 12 |5V sensor 3 :_;hi?e'v
5 oV 5 Not used 13 | Not used L
- Phase-W
6 /Phase-S output 6 | Not used 14 | Refinput (R+) 4 input
7 Not used 7 | /Refinput (R-) 15 | Not used 5 |[ov
8 Not used 8 | Not used Case | Shield 6 | Not used
9 Not used 7 | Not used
Case | Shield Not used
Thermal
9 | protector
input
Case | Shield
Note:



Serial converter unit with polarity sensor cable
(for linear encoder with Renishaw PLC connector)

€ Model: JZDP-00008-000

2 x #4-40

UNGC screws

SERVOPACK-end serial data
output connector (CN1)

2 x 4.2 dia. holes

Linear Servomotor-end
polarity sensor signal input
connector (CN3)

4 x 4.2 dia. holes Nameplate

/

2499 +0.4

14.35+£0.4
R

SERVOPACK-end
serial data outputs

17-Series Connector:
17LE-13090-27-FA
from DDK Ltd.
(Socket)

14

-

300 +30

4 x M5 x 10

[

i

|

\

|
65 i‘ 0.3

72

82+03

Linear Encoder-end
analog signal input

90 connector (CN2)

225

Linear Encoder-end
analog signal inputs

17-Series Connector:
17JE-13150-02 (D8C) A-CG
from DDK Ltd.

(Socket)

Unit: mm

long]

Linear Servomotor-end
polarity sensor signal input

17-Series Connector:
17JE-13090-02 (D8C) A-CG
from DDK Ltd.

Pin Signal Pin Signal Pin Signal Pin Signal
1 +5V 1 /cos input (V1-) 9 cos input (V1+) 1 +5V
2 Phase-S output 2 /sin input (V2-) 10 | sininput (V2+) 2 Ehase—U
3 Not used 3 [Refinput (VO+) | 11 [/Refinput (VO-) linput
4 | Not used 4 |+5V 2 |0V 3 i'; "‘)ﬁe'v
5 (Y 5 5Vs 13 |0Vs = vvE—
Phase-W
6 /Phase-S output 6 |Notused 14 | Not used 4 |input
7 Not used 7 | Not used 15 | Inner shield 5 |ov
8 Not used 8 | Not used Case | Shield 6 |Notused
9 Not used 7 |Notused
Case | Shield 8 |Notused
Thermal
9 protector
input
Case | Shield
Note:

1. Do not connect the unused pins.
2. Contact Renishaw plc for details on cables (analog 1 Vp-p output, D-sub 15-pin, male) from Renishaw plc. However, the BID and DIR signals are not connected.
3. Use the Linear Encoder connector to change the origin position specifications of the Linear Encoder.
4. The phase U, V, and W inputs are internally pulled up with 10 kQ.

Serial Converter Units
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SGD7S Single Axis

Communications Cable

— T
Host controller
Three-phase, 400 VAC
LiL2L3 CN1 I/0 Connector
r
Noise Filter D Safety Function Device Cable
m,||§|---
Computer

SERVOPACK
main circuit wires

Support
Software

Control Power Supply
Cable 24 VDC

Computer Cable

E==

Analog Monitor Cable

Digital
Operator cable
Motor Connection
Shielding Clamp

Bottom of SERVOPACK
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Periphery

SGD7W Dual Axis

Communications Cable

Power supply
Three-phase, 400 VAC Host controller
LiL2Ls CN1 1/O Connector
r >
Noise Filter D Safety Function Device Cable
e 1211 0 I
T SERVOPACK S Computer Support
main circuit wires  / Zimbmmmmes /
\ A Software
Control Power Supply v, y
Cable 24 VDC
7 J
i
L4 - = Analog Monitor Cable
T @ —
K ’
]
= P Computer Cable
| — -
= Digital 0
Digital Operator cable
Operator
p o} o
¢

Motor Connection

Shielding Clamps
Bottom of SERVOPACK

173
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Periphery

Top and bottom view of SERVOPACKSs

Main circuit terminals

With Front Cover Open

4% <

supply terminals

Servomotor
brake power
supply terminals

Control power ~,
supply terminals .

Dynamic brake
terminals*

* Dynamic Brake Connector only for SGD7S-1R9D up to -170D.
Brake Connector only with option SGD7-000DOOB0260O00O.

Peripheral device selection table

SERVOPACK

Maximum
Main Circuit Applicable Magnetic Surge Digital

Motor Capacity EMC-Filter" DC Reactor?
Power Supply [kW]p SGD7S- SGD7W- Contactor Absorber Operator
0.5 1R9D o X5074
1.0 3R5D - SC-4-1/G
‘ X5075
1.5 5R4D - FESS-4009A%
2.0 8R4D =
X5076 SC-5-1-/G
3.0 120D -
5.0 170D - FESS-4015A" X5077
Three phase, LT-C35G102WS  JUSP-OPO5A-1-E
400 VAC 6.0 210D - ) - SC-N1/G
FESS-4022A%
7.5 260D - -
11.0 280D °
FESS-4044A% - -
15.0 370D -
2x0.75 - 2R6D ; X5075 SC-4-1/G
FESS-4009A
2x1.5 - 5R4D X5076 SC-5-1/G

Noise Filters EPA GmbH

Surge Absorbers

DC Reactors

Magnetic Contactors Fuji Electric FA Components & Systems Co., Ltd.

Yaskawa Controls Co., Ltd.

. Some Noise Filters have large leakage currents. The grounding conditions also affect the size of the leakage current.

If necessary, select an appropriate leakage detector or leakage breaker taking into account the grounding conditions and the leakage current from the Noise Filter.
2. The last digit of an RoHS-compliant serial number is R. Consult with Yaskawa Controls Co., Ltd. for RoHS-compliant reactors.
*3. Can be installed separate or as footprint filter.

Note: 1. Consult the manufacturer for details on s.
2. Refer to the following section for information on Digital Operator Converter Cables.
3. Refer to the -7 Series AC Servo Drive Peripheral Device Selection Manual (Manual No. SIEP S800001 32) for the following information.
* Dimensional drawings, ratings, and specifications of peripheral devices.

YASKAWA SIGMA-7 | CATALOG
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=
' . i <5}
Dimensions of EMC-filters =
O
FESS-4009A FESS-4015A
mounts ? i+ 33%11,1 I 661
255 T 8 315 ) _ %My 3 i ‘ ‘
e <& T ‘ =
I I w
1 I —
% 3 | 8 e s g
L | drive mounts : J g S q =
|4xM5 | S
A 0 A4 - drive mounts a
L 4x M5 ED -‘CB
[ 2
Q output flexes 16AWG
1 O 1§ 50mm wit fomes M5 Earth Stud @ ; %’7 s [P
0 L 3x 150mm with ferrules M5 Earth Stud @ ;
]
D)
FESS-4022A* FESS-4044A* %
= X : T —— =
a5 Ml 8 365 ‘ e — — < s E
‘ = o 2
1 =
_ s |
: o = 5 g
s Tk
e hing i o
i
%2]
: 5 = : S
o output flexes 14AWG
“L © | e wi s M5 Earth Stud @ :Iua L A fi E
| # o o (@)
=
(|
Ambient @
EMC-Filter Leakage Current Temr:e:’z:ure Measurements
FESS-4009A 0.3mA nom. (28 mA max.) 55°C 366 x 80 x 50mm 1.3kg
FESS-4015A 0.3mA nom. (40 mA max.) 55°C 366 x 100 x 50mm 1.6kg
(%)
FESS-4022A* 0.3mA nom. (40 mA max.) 55°C 416 x 80 x 50mm 2.0kg 133
FESS-4044A* 0.3 mA nom (40 mA max.) 55°C 435 x 180 x 50mm 3.2kg '8
* Available soon. E
=]
a
(@]

Molded-case circuit bbreakers and fuses

Use a molded-case circuit breaker and fuse to protect the power supply line. They protect the power line by shutting OFF the
circuit when overcurrent is detected. Select these devices based on the information in the following tables.

Notes:

To comply with the Low Voltage Directive, always connect a fuse to the input side to protect against short-circuit accidents. Select fuses or molded-case circuit breakers that are
compliant with UL standards. The following tables provide the net values of the current capacity and inrush current.

Select a fuse and a molded-case circuit breaker that meet the following conditions.

¢ Main circuit and control circuit: No breaking at three times the current value given in the table for 5s.

¢ Inrush current: No breaking at the current value given in the table for 20ms.

)

[eb]
=
=

D
(a1

Maximum Current Capacity Inrush Current
: Power Supply

Applicable

Main Circuit Motor Capacity per Control %
Power Supply Capacity SERVOPACK Main Circuit [A] Power Main Circuit | Control Power q’:_,
W] [KVA] Supply [A0-p] Supply [A0-p] =
[A] <
0.5 1RID - 1.1 1.4
1.0 3R5D - 2.3 2.9 19
1.5 5R4D - 3.5 43 1o
2.0 8R4D - 45 5.8
3.0 120D - 7.1 8.6 38
Three phase, 5.0 170D - 11.7 14.5
400VAC 6.0 210D - 12.4 17.4 s
7.5 260D - 14.4 21.7
11.0 280D - 21.9 31.8 . o8
15.0 370D - 30.6 434
2x0.75 - 2R6D 35 4.4 19
2x1.5 - 5R4D 6.8 8.6 2 38
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Sigma-7 amplifier connectors

SERVOPACK

Model Description Order No. Specification

JUSP-7CN101*
(SGD7S-1R9D to -170D)
Power Input connector (CN101)
JUSP-7CN101-1*
(SGD7S-210D to -370D)

JUSP-7CN103
(SGD7S-1R9D to -170D)

Power DC Input connector (CN103)
JUSP-7CN103-1
(SGD7S-210D to -370D)

JUSP-7CN102*
(SGD7S-1R9D to -170D)
Motor power connector (CN102)
JUSP-7CN102-1*
(SGD7S-210D to -370D)

24VDC Input connector (CN201) JUSP-7CN201*

All Models

DB Resistor connector for

external DB (CN115) JUSP-7CN115*

i

Brake power connector (CN117) JUSP-7CN117*
1/0 connector (CN1) JUSP-7CNO001
Enclosed Safety JZSP-CVH05-E* ==adl|0

Jumper Connector (CN8)

* Connectors are included by ordering Yaskawa SERVOPACKSs. The other connectors can be ordered separately if necessary.
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2
. . ' . =
SERVOPACK main circuit wires £
S
(5]
This section describes the main circuit wires for SERVOPACKS.
5 These specifications are based on IEC/EN 61800-5-1, UL 61800-5-1, and CSA C22.2 No.14.
1. To comply with UL standards, use UL-compliant wires. £
| 2. Use copper wires with a rated temperature of 75° or higher. g
mportant . . . .
3. Use copper wires with a rated withstand voltage of 300 V or higher. =
£
[a'm
Note:
To use 600-V heat-resistant polyvinyl chloride-insulated wire (HIV), use the following table as reference for the applicable wires.
* The specified wire sizes are for three bundled leads when the rated current is applied with a surrounding air temperature of 40°C.
* Select the wires according to the ambient temperature.
B
is}
o
=
S
. 5]
Three phase, 400V wires for SGD7S SERVOPACKSs =
SERVOPACK Model SGD7S-
Terminal
Cables Symbol
ymbo 8R4D 170D 280D 370D
%2]
Main Circuit AWG 8 <
By Ol L1,L2,L3 AWG 16 (or 1.5 mm?) AWG 14 (or 2.5 mm?) (or 4 Omm (or 6 Omm (or 10mmm?) %:)
. a-
Servomotor Main 2 > AWG 12 AWG 10 AWG 8 o
Circuit Cable UV, W AIE TSt 19 i) ROIE T4 (e 2.5 (i) (or 4.0mm2) (or 6.0mm?) (or 10mm2) E
[
Gl Foney 24V, OV AWG 16 (or 1.5 mm?) %)
Cable
External
. B AWG 14 AWG 12 AWG 10 AWG 8
Regenerative g1/ @,82 AYEIE (B 1 (or 2.5 mm?) (or 4.0mm?) (or 6.0mm?)  (or 10mm?)
Resistor Cable
AWG 12 AWG 10 AWG 8
D 2 2
Ground Cable S) AWG 16 (or 1.5 mm?) AWG 14 (or 2.5 mm?) (or 4.0mm?) (or 6.0mm?) (or 10mm?) 2
=
S
S
=
(=
=
=
o
(@}

Three phase, 400V wires for SGD7W SERVOPACKs

SERVOPACK Model SGD7W-

Cables Terminal Symbol

Main Circuit Power Cable L1,L2,L3 AWG 14 (or 2.5 mm?)
Servomotor Main Circuit Cable U, vV, W AWG 16 (or 1.5 mm?)
Control Power Cable 24V, OV AWG 16 (or 1.5 mm?)
External Regenerative Resistor Cable B1/ @,BQ AWG 16 (or 1.5 mm?)
Ground Cable @) AWG 14 (or 2.5 mm?)

=
=
=
[<5)
[=%
[=}
<<
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Wire types

The following table shows the wire sizes and allowable currents for three bundled leads.

HIV Specifications* Allowable Current at Ambient Temperatures [A]

Nominal Cross-selectional Configuration c
Area [mm?] [Wires/mm?]
15 13 11

0.9 37/0.18

1.25 50/0.18 16 14 12
2.0 7/0.6 23 20 17
3.5 7/0.8 32 28 24
5.5 7/1.0 42 37 31
8.0 71.2 52 46 39
14.0 7/1.6 75 67 56
22.0 7/2.0 98 87 73

* This is reference data based on JIS C3317 600-V-grade heat-resistant polyvinyl chloride-insulated wires (HIV).

Surge absorbers for holding brakes (Varistors) and diodes

Surge absorbers for holding brakes (Varistors)

Select an appropriate Surge Absorber for the power supply voltage and current of the brake.
Surge absorbers are not provided by Yaskawa.

Brake Power Supply Voltage 24VDC

Surge Absorber Manufacturer Nippon Chemi-Con Corporation SEMITEC Corporation

1 A max. TNR5V121K Z5D121

2 A max. TNR7V121K Z7D121
Brake Rated Current

4 A max. TNR10V121K Z10D121

8 A max. TNR14V121K Z15D121
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2
. [ =
Regenerative resistors 2
o
(&)
Types of regenerative resistors
The following regenerative resistors can be used:
e Built-in regenerative resistors: Some models of SERVOPACKSs have regenerative resistors built into them. g
e External regenerative resistors: These resistors are used when the internal capacitor and built-in °
regenerative resistor in the SERVOPACK cannot consume all of the regenerative power. E
Use Yaskawa’s SigmaSize+, an AC Servo drive capacity selection program, to determine if a regenerative resisitor is required. §
o
Note: If you use an external regenerative resistor, you must change the setting parameter Pn600. e
2
i<}
o
Built-i ' ' =
uilt-in regenerative resistor =
[«5)
=
The following table gives the specifications of the built-in regenerative resistors in the SERVOPACKSs =
and the amount of regenerative power (average values) that they can process. A built-in regenerative resistor is
provided as a standard feature. Install an external regenerative resistor when the built-in regenerative resistor
cannot process all the regenerative power.
%2]
~
&)
SERVOPACK Model Built-In Regenerative Resistor &
o
=
- =
Resistance Capacity LWL IS 2 lc-l/J)
[ W] Resistance
[Q]
1R9D, 3R5D - 70
75 75
5R4D -
140 &
8R4D, 120D - 43 43 8
170D - 27 180 27 -§
- 2R6D =
43 140 43 =
- 5R4D S
a
o

External regenerative resistor

ey
o
SERVOPACK Specific: n Resistor Specification =
Minimum Allo- &
wable Resistance
SERVOPACK . Model Resistor Power [W]
External Resis- (9]
tance [Q]
1R9D
3R5D 75 RH-0520W120-UL-T 120 520 <
5R4D =
S
8R4D o
43 RH-0400W045-UL-T 45 <
120D 400
SGD7S-
170D 27 RH-0400W032-UL-T 32 ,
Heine
210D
18
260D
RH-4800W022-10-UL-T 22 1,000
280D
14.25
370D
2R6D
SGD7W- 43 RH-0400W045-UL-T 45 400
5R4D
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Dynamic brake resistors

SERVOPACK Specification Resistor Specification

Minimum Allo-

wable ) Resistance
SERVOPACK . Model Resistor Power [W] Manufacturer
External Resis-
tance [Q]
1R9D 20 - - - -
3R5D - - - -
749
5R4D - - - -
8R4D 7.8 - - - -
120D 4 - - - -
SGD7S-
170D 3.3 - - - -
210D
260D
No integrated Dynamic Brake circuit.
280D
370D
2R6D - - - -
SGD7W- 7.5
5R4D - - - -
Note:

Contact your Yaskawa representative for information on Sigma-7 400V Dynamic Brake Resistors.

Calculate the energy that must be consumed by the resistance for one dynamic brake stop. To simplify the energy consumption calculation,
assume that all the kinetic energy until the Servomotor stops is consumed by the dynamic brake resistor and use the following formula.
Out of all possible operation patterns, use the one which maximizes the kinetic energy of the Servomotor.

Rotary Servomotors

Energy consumption of the dynamic brake resistor: E [J]
Motor moment of inertia™: J,, [kgm?2] = o 0F 30yl 20 oy i
Load inertia: J, [kgm2] Epg = 2 bt [

Motor speed just before stopping with the dynamic brake: N [min-1]

* For detailed information on the motor moment of inertia, refer to the catalog or Servomotor product manual.

Linear Servomotors

Energy consumption of the dynamic brake resistor: E [J]

Moving Coil mass*: m,, [kg] E =1y m,+m)x1?
Load mass: m, [kd] o 2 M !
Motor speed just before stopping with the dynamic brake: v [m/s]

* For detailed information on Moving Coil mass, refer to the catalog or Servomotor product manual.
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Batteries for servomotors with absolute encoders

If you use an absolute encoder, you can use an Encoder Cable with a Battery Case connected to it to supply power and
retain the absolute position data. You can also retain the absolute position data by supplying power from a battery on the
host controller. The Battery Case is sold as a replacement part for the Battery Case that is included with an Absolute Encoder

Cable.

Order Number
The Encoder Cable and Battery are not included.

Battery case (case only) JUEIPRERET-E (This is a replacement part for a damaged Battery Case.)
This is a special battery that mounts into the Battery Case.

Lithium Battery JZSP-BAO1

\‘@ 1. You cannot attach the Battery Case to an Incremental Encoder Cable.
2. Install the Battery Case where the ambient temperature is between -5°C and 60°C.

Important

Note: The cable and connector to Absolute Encoder Cable

connect the Encoder Cable and ‘
Battery Case are not included. § ‘
S
3 S|

' o
VOPACK Connector

Battery Case (JUSP-BAO1-E) Lithium Battery (JZSP-BAO1)

e Mounting a battery in the battery case
Obtain a Lithium Battery (JZSP-BAO1) and mount it in the Battery Case.

o ® {2@Red

m Connector

1 ®Red

Battery
ER3V (3.6 V, 1000 mAh) from Toshiba Battery Co., Ltd.

e Connecting a battery to the host controller

Use a battery that meets the specifications of the host controller. Use an ER6VC3N Battery (3.6 V,
2,000 mAh) from Toshiba Battery Co., Ltd. or an equivalent battery.

Periphery
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Periphery

SigmaSize+: AC servo capacity selection program

You can use the SigmaSize+ to select Servomotors and SERVOPACKSs. There are two versions of the
software: A Web-based version and a stand-alone version. The software supports all standard servo
products sold by Yaskawa.

e Features

e Provides a vast amount of new product information.

e |ets you select servo products with a wizard.

e As long as you have a connection to the Internet, you can access and use the software
anytime, anywhere. (Communications are encrypted for security)

e You can access and reuse previously entered data.

e Examples of the servo selection interface

Mechanism Selection View Machine Specification Entry View

e System requirements

Browser .

(Required for web-based version only) Internet Explorer 5.0 SP1 or higher

os Windows XP, Windows Vista, Windows 7 (32-bit or 64-bit edition), Windows 10 (32-bit or 64-bit
edition)

CPU Pentium 200 MHz min.

Memory 64 MB min. (96 MB or greater recommended)

Available Hard Disk Space 20 MB min.
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Software

[22]
. . . . . . =
SigmaWin+ Version 7: AC servo drive engineering tool £
o
(&)

The SigmaWin+ Engineering Tool is used to set up and optimally tune Yaskawa Sigma-series Servo Drives.
e Features .
e Set parameters with a wizard. *g
e Display SERVOPACK data on a computer just like you would on an oscilloscope. E
e Estimate moments of inertia and measure vibration frequencies. IS
e Display alarms and alarm diagnostics. &
2
e Examples of the interface §
Displaying SERVOPACK Data on a &
Setting Parameters with a Wizard Computer Just Like You _qc_"
Would on a Oscilloscope —
%2]
~
&)
&
o
=
oc
L
(%3]

Estimating Moments of Inertia and Displaying Alarms and

Measuring Vibration Frequencies Alarm Diagnostics -
=
=}
o
=
(=
=]
a
o

=
=
[eb]
=
o
=
D
(a1

e System requirements

Supported Languages English and Japanese

0s Windows XP, Windows Vista, or Windows 7 (32-bit or 64-bit edition)
CPU Pentium 200 MHz min.

Memory 64 MB min. (96 MB or greater recommended)

Appendix

For Standard Setup:

pslllbs el Dl s 350 MB min. (400 MB or greater recommended for installation)
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Software

Advanced safety module parameter editor

The advanced safety module parameter editor is required to set up and configure the advanced safety module.

e Features

With the TUV certified Advanced Safety Module Parameter Editor you can configure the Advanced Safety Module. The PC
configuration tool is used to create a safety project which contains the following safety settings:

e General Device Parameters

e Motor and Encoder Parameters

e User Unit and Encoder Parameters
¢ |/O Configuration

e Safety Functions

e Examples of the interface

T —
ot v o gl
s p——s o i———
O s ptcsion o [ L] © ® sttty iy chned ooy
O ooy
—— = ——
- -
s E e 1 0 i
o ® Hosohse M Tom. o
r—
@ amacon [—
e o = o /2 ol
= =
s
DI — °
o [ o i
| o=

Ui o e

©® St it i sl s
O Bt ity

Example 3

Ve Tt ) Sentriion) ES—p— R—

fre——y St 2 - E——r

o
[ ] o m— Y o Y

Fston Dfence ) Gt ome e

I} | o— Y =] o [m— Y

e System requirements

Supported Languages

Os Windows 10 or higher
Microsoft .NET Framework 4

CPU 1 GHz or higher recommended
Memory 1 GB or higher recommended
Available Hard Disk Space 20 GB free disk space
Interfaces

Connection

(Interface to Sigma-7 SERVOPACK)

YASKAWA SIGMA-7 | CATALOG

English and German

PortA Function

Example 2

[Emmm -] @ [E ]

PontB Funcion

|

USB 1.1 (2.0) for the connection from the PC to the SERVOPACK

CmPlatform (CMIF): Installation of SigmaWin+ Version 7 is mandatory because Installation and setup of
Advanced Safety Module Parameter Editor does not contain CMIF.
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CapEZitFy) Selection for Servomotors

Capacity Selection for Regenerative Resistors
International Standards

Warranty
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Appendix

, , £
Selecting the servomotor capacity £
(5]
Use Yaskawa'’s SigmaSize+, an AC servo drive capacity selection program, to select Servomotor capacity. With
the SigmaSize+, you can find the optimum Servomotor capacity by simply selecting and entering information
according to instructions from a wizard.
If you select a Servomotor capacity with a formula, refer to the following selecation examples.
g
o
=
=
S
- . o
Capacity Selection Example for a Rotary Servomotor: For Speed =
Control
1. Mechanical Specifications -
o
) , , Servomotor %
Linear motion section > s [s5]
S i qcp
o] 1% E
: X
\ Gear
Ball screw
ltem Code Value ltem Code Value g
. Gear and Coupling J 4 ’ &
Load Speed up 15 m/min Moment of Inertia G 0.40 x 10™ kg m %
Ll
Lmegr Motion m 250 kg Numbgr of Feeding n 40 rotations/min
Section Mass Operations
Ball Screw Length Ly 1.0m Feeding Distance Y 0.275m
Ball Screw Diameter | dpg 0.02m Feeding Time tm 1.2 s max. é
=)
Ball Screw Lead Pg 0.01 m Friction Coefficient M 0.2 =
Ball Screw Material 3 3 . - o S
Density P 7.87 x 10° kg/m Mechanical Efficiency | n 0.9 (90%) =
Gear Ratio R 2 (gear ratio: 1/2)
External Force on ON
Linear Motion Section
=
D
2. Speed Diagram =
D
o
v _ 60 _ 60 _
15 L t= _40_1.5(3)
Motor Speed /_ If ta = td,
(m/min) ta tc td | Time (S) 60@ 60
_ _ B x0.275 _ _
i | l‘a_tm—TL_LZ 715 =12-11=0.1(s) §
t (<)
! tc=12-01x%x2=1.0(9) :E.El
3. Motor Speed
L 15

_ L _ _ .
X Load shaft speed n, = P—B =001 = 1,500 (Min)

K Motor shaft speed ny=n; - R=1,500x2 =23,000 (min")

4. Load Torque
©8 um+F)-P 9.8 x 0.2 x 250 + 0) x 0.01
- B _ (98x02x250+0)x = 0.43 (Nm)

TL= 2nR - - 21 x2x0.9




Capacity Selection for Servomotors

5. Load Moment of Inertia

X Linear motion section

P 2 2
B B\ _ 0.01) _ A o
JU—m<2nR>_25O><<2n><2>_1.58><1O (kg-m?)

X Ball screw

_ T 5. cqa. 1w 3 4.
JB_3QD lg dB R2_32><7.87><1O x 1.0 x (0.02)

% = 0.31 x 10 (kg-m?)

K Coupling Jg = 0.40 x 10 (kgin?)
X Load moment of inertia at motor shaft
Jy =Jy1+Jdg+Jdg=(1.58+0.31 + 0.40) x 10* = 2.29 x 10™* (kg'm?)
6. Load Moving Power
2yt T 21 x 3,000 x 0.43

Fo= 60~ 60 =185 W)
7. Load Acceleration Power
2 2
[ 2n J (2n 229 x 104
Pa = (60”M> iaC ( 60 * S,OOO> e 226 (W)

8. Servomotor Provisional Selection

@ Selection Conditions
X 7, < Motor rated torque

X (Po + Pa)
2

< Provisionally selected Servomotor rated output < (Po + Pa)

X n,, < Rated motor speed
X J, < Allowable load moment of inertia

The following Servomotor meets the selection conditions.
X SGM7J-02A Servomotor

@ Specifications of the Provisionally Selected Servomotor

Item Value
Rated Output 200 (W)
Rated Motor Speed 3,000 (min™")
Rated Torque 0.637 (N-m)
Instantaneous Maximum Torque 2.23 (N'm)
Motor Moment of Inertia 0.263 x 107 (kg'm?)
Allowable Load Moment of Inertia | 0.263 x 104 x 15 = 3.94 x 10 (kg'm?

9. Verification of the Provisionally Selected Servomotor
X Verification of required acceleration torque:

To 2nnpg WUpg +Jp) LT, - 2m x 3,000 x (0.263 + 2.29) x 10
60ta 60 x 0.1

~ 1.23 (N-m) < Maximum instantaneous torque...Satisfactory
X Verification of required deceleration torque:

0.43

Te o 2nipy Wpg +9) T - 21 % 3,000 x (0.263 + 2.29) x 10
60td 60 x 0.1
~ 0.37 (N-m) < Maximum instantaneous torque...Satisfactory

-0.43
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X Verification of effective torque value:

Trms = / Tp-ta+ T2 to+Ts°-td /(1 23x 0.1 + (0.432x 1.0 + (0.37)x 0.1
t 15

~ 0.483 (N-m) < Rated torque...Satisfactory

10.Result
It has been verified that the provisionally selected Servomotor is applicable.
The torque diagram is shown below.

Torque

Motor Speed

Y

-0.37 7

Capacity Selection Example for a Rotary Servomotor: For Posi-
tion Control

1. Mechanical Specifications

Linear motion section Servomotor

Capacity Selection for Servomotors

\\
X % Coupling
Ball screw
Iltem Code Value Iltem Code Value
Load Speed UL 15 m/min Coupling Outer Diameter | dg 0.08 m
Linear Motion Section m 80 kg Numbgr of Feeding n 40 rotation/min
Mass Operations
Ball Screw Length Ly 0.8m Feeding Distance Y/ 0.25m
Ball Screw Diameter dg 0.016 m Feeding Time tm 1.2 s max.
Ball Screw Lead Pg 0.005 m Elect'n'cal Stopping 1) +0.01 mm
Precision
Ball Screw Material 3 3 -~ _,
Density Y2, 7.87 x 10° kg/m Friction Coefficient 1% 0.2
External Force on . - o
Linear Motion Section F ON Mechanical Efficiency n 0.9 (90%)
Coupling Mass me 0.3 kg
2. Speed Diagram
v 60 60
15 [ L Reference pulses =7 = E =15 (S)
Load speed
v If ta=td and ts = 0.1 (s),
ta tc tc;! ts Ti
m e ta:tm—ts—%:tz—m—% ~0.1(s)
t

tc=12-01-0.1x2=0.9 9

189

=

o
=
(<5}
=%
o

<<




190

Capacity Selection for Servomotors

. Motor Speed

X Load shaft speed v, 15

N == = <=
L= Pg ~ 0.005

X Motor shaft speed Direct coupling gear ratio 1/R = 1/1
Therefore, ny, = n; KR = 3,000 x 1 = 3,000 (min™)

= 3,000 (min)

. Load Torque

_©8u-m+F)-Pg (9.8x0.2x80 +0)x0.005

L= onR -1 onx1x09 =0.139 (N-m)

. Load Moment of Inertia

X Linear motion section

P 2 2
: B\ _ 0.005 )\ D
JL7_m<2nR>_80X<2nx1>_o'507X10 (kg'm?)

R Ball screw Jg = % P-lg-dg’= % x 7.87 x 10° x 0.8 x (0.016)* = 0.405 x 10* (kg'm?)

R Coupling  Jc = 1§ mg - dg? = 1§ x 0.3 x (0.03)? = 0.338 x 10 (kg-m?)

X Load moment of inertia at motor shaft
Jy =J 1+ Jg+dJc=1.25x10"% (kg:m?)

. Load Moving Power

2nnp - T
_ 2y Tp _ 21x3,000x0.189 _
Fo= —e0 -~ 60 =437 W)

. Load Acceleration Power

2 2
on Jy on 1.25x10*
Pa = <60nM> E :<6O X 3,000) XT = 1234 (VV)

. Servomotor Provisional Selection

@ Selection Conditions
¥ T, < Motor rated torque

5 (Po + Pa)
2

¥ n,, < Rated motor speed

< Provisionally selected Servomotor rated output < (Po + Pa)

X J, < Allowable load moment of inertia

The following Servomotor meets the selection conditions.
X SGM7J-01A Servomotor

@ Specifications of the Provisionally Selected Servomotor

ltem Value
Rated Output 200 (W)
Rated Motor Speed 3,000 (min™")
Rated Torque 0.318 (N-m)
Instantaneous Maximum Torque 1.11 (N-m)
Motor Moment of Inertia 0.0659 x 10 (kg-m?)
Allowable Load Moment of Inertia 0.0659 x 104 x 35 = 2.31 x 10 (kg-m?)
Encoder Resolution 24 bits (16,777,216 pulses/rev)
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9. Verification of the Provisionally Selected Servomotor
X Verification of required acceleration torque:
7o _ 2My U+ 1) o7 - 21 x 3,000 X (0.0659 + 1.25) x 10
60ta 60 x 0.1
~ 0.552 (N-m) < Maximum instantaneous torque...Satisfactory

+0.139

X Verification of required deceleration torque:

Te_ 2nnp Uy +Jp) T, = 21 x 3,000 x (0.0659 + 1.25) x 104

60td 60 x 0.1 - 0189

~ 0.274 (N-m) < Maximum instantaneous torque...Satisfactory
X Verification of effective torque value:

_— =/ T -ta+T? tc+Ts* - td =/ (0.552)2 x 0.1 + (0.139) X 0.9 + (0.274) x 0.1
t 15

~ 0.192 (N-m) < Rated torque...Satisfactory

It has been verified that the provisionally selected Servomotor is applicable in terms of capacity.
Position control is considered next.
10.Position Detection Resolution

Position detection unit: At = 0.01 mm/pulse
The number of pulses per motor rotation must be less than the encoder resolution (pulses/rev).

P
The number of pulses per revolution (pulses) = B__Smm__ 500 < Encoder resolution [16777216 (pulses/rev)]
A 0.01 mm
11.Reference Pulse Frequency
L
Vs _1,000VL _1,000 x 15 _ 25,000 (pps)

"~ B0xAr  60x0.01
Confirm that the maximum input pulse frequency® is greater than the reference pulse frequency.

XRefer to the specifications in the SERVOPACK manual for the maximum input pulse frequency.

It has been verified that the provisionally selected Servomotor is applicable for position control.

Capacity Selection for Servomotors
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Capacity Selection for Servomotors

8. Result
It has been verified that the provisionally selected Servomotor is applicable.
The torque diagram is shown below.

Torque (N&n)

e

M9—7- \\

0.1 0.04 0.1 ] 0.1

4491 - - -

2.0

Servomotor Capacity Selection Example for Linear Servomotors
1. Mechanical Specifications

Load <l
Table

Moving Coil

Magnetic Way

[— [ |

Iltem Code Value ltem Code Value
Load Mass myy 1 kg Acceleration Time t, 0.02 s
Table Mass mr 2 kg Constant-speed Time te 0.36 s
Motor Speed v 2 m/s Deceleration Time ty 0.02s
Feeding Distance / 0.76 m Cycle Time t 0.5s
Friction Coefficient u 0.2 External Force on Linear Motion Section | F ON

2. Operation Pattern

3
12 v Force (N)
Motor speed (m/s) |
N

! Time (s)

| |_rs : (s)

I
ta_ | tc I_fd |

t |

3. Steady-State Force (Excluding Servomotor Moving Coil)
Fl={9.8xux(my+mp}+F=98x0.2x(1+2) +0=5.88(N)

4. Acceleration Force (Excluding Servomotor Moving Coil)

v
Fp = (myy +mp x © +F = (1+2)x ﬁJr 5.88 = 305.88 (N)
5. Provisional Selection of Linear Servomotor
® Selection Conditions
X Fp < Maximum force x 0.9
X Fy < Maximum force x 0.9

X F. s < Rated force x 0.9
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@ Specifications of the Provisionally Selected Servomotor

ltem Value
Maximum Force 440 (N)
Rated Force 147 (N)
Moving Coil Mass (mj) 0.82 (kg)
Servomotor Magnetic Attraction (Fz¢) | 0 (N)

. Verification of the Provisionally Selected Servomotor

X Steady-State Force

Fr=uf{9.8xmy+mr+my)+Fat =02{9.8x(1+2+0.82) +0}=7.5(N)

X Verification of Acceleration Force

0.02 "
= 389.5 (N) < Maximum force x 0.9 (= 396 N)... Satisfactory
K Verification of Deceleration Force

v
Fp =y + mr+my) x ¢ +F = (1+2+082)x 2 475

v 2
FS=(mW+mT+mM)Xg -F=(1+2+0.82) x 0.02 -75

= 374.5 (N) < Maximum force x 0.9 (= 396 N)... Satisfactory
X Verification of Effective Force

Capacity Selection for Servomotors

F _/ Fp? i tg+F 2 to+F 1y /389.52>< 0.02 + 7.5?x 0.36 + 374.52x 0.02
ms - -

t 0.5

=108.3 (N) < Rated force x 0.9 (= 132.3 N)... Satisfactory

. Result

It has been verified that the provisionally selected Servomotor is applicable.
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Appendix

Calculating the Regenerative Energy

This section shows how to calculate the regenerative resistor capacity for the acceleration/deceler-
ation operation shown in the following figure.

——=—{p

y nuv: Motor speed

Motor speed

0

|
|
Ti: Load torque |
Motor torque |

0

Regenerative torque

X Calculation Procedure for Regenerative Resistor Capacity

Step Iltem Code Formula
’ Calculate the rotational energy of the Servo- Es | Eq= JnM2/1 82
motor.
EL = (1'[/60) nMTLtD
o Calculate the energy consumed by load loss E _ .
during the deceleration period L | Note: If the load Iqss is unknown, calculate
the value with E; set to O.
(Value calculated from the graphs in ¢ Servo-
3 Cglcglate the energy lost from Servomotor E, | motor Winding Resistance Loss)
winding resistance.
X tD
4 Calculate the energy that can be absorbed E Calculate from the graphs in ¢ SERVOPACK-
by the SERVOPACK. C | absorbable Energy
EK:ES_(EL+EM+EC)
5 | Calculate the energy consumed by the £ Ex=Es—(EL +Ep + Ec) + Egh
regenerative resistor. K" | Note: Use this formula if there will be con-
tinuous periods of regenerative oper-
ation, such as for a vertical axis.
6 Calculate the required regenerative resistor W Wy = E/(0.2 xT)
capacity (W). K K= =R

¥ Eg (joules): Energy for continuous period of regenerative operation
EG = (2]1/60) ”MGTGTG
¥ T4: Servomotor’s generated torque in continuous period of regenerative operation (Nim)
¥ nya: Servomotor’s motor speed for same operation period as above (min™")
¥ t5: Same operation period as above (s)
Note: 1. The 0.2 in the equation for calculating Wi is the value when the regenerative resistor’s utilized load ratio is
20%.
2. The units for the various symbols are given in the following table.

Code Description Code Description
Esto Ex | Energy in joules (J) T Load torque (NHm)
Wy Required regenerative resistor capacity (W) tp Deceleration stopping time (s)
J =Jy + J (kgrm?) T Servomotor repeat operation cycle (s)
Ny Servomotor motor speed (min™")

If the value of Wy does not exceed the capacity of the built-in regenerative resistor of the SERVO-
PACK, an External Regenerative Resistor is not required. For details on the built-in regenerative
resisters, refer to the SERVOPACK specifications. If the value of Wy exceeds the capacity of the
built-in regenerative resistor, install an External Regenerative Resistor with a capacity equal to the
value for W calculated above.
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SERVOPACK-absorbable energy

The following figures show the relationship between the SERVOPACK’s input power supply voltage and its absorbable energy.

Sigma-7S SERVOPACKSs

Capacity Selection for Regenerative Resistors

MODEL: SGD7S-

MODEL: SGD7S-

Input Voltage (Vrms)

Input Voltage (Vrms)

Sigma-7W SERVOPACKSs

MODEL: SGD7W-~

I
‘ m— )RGD
L

D

N

AN
N
~~

N
S

Absorbable Energy (J)
=
3

)
S

N

o

N\

320

370 420 470 520
Input Voltage (Vrms)

. 120 180 MODEL: SGD7S-
1R9D \ e RAD, 120D 160 [N 170D
60 | ——2rsD, 5R4D 100
\\ 140
~ 50 - ~
) ) )
2 Z g0 120
g g N 8 N
o o 60 ©
B30 K \ g80 N
- N f N, o N
25 — N 3 2 \
40
10 N 20 \\
\ 20
oY
0 0 0
320 370 420 470 520 320 370 420 470 520 320 370 420 470 520
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— 210D — 280D
350 AN \
e 260D 500 e 370D
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300 AN \
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Servomotor winding resistance 10ss

Capacity Selection for Regenerative Resistors

The following figures show the relationship for each Servomotor between the Servomotor’s generated torque and the winding
resistance loss.

SGM7J Rotary Servomotors

W)

400
300
200
100

0

Winding resistance loss (

Model : SGM7J-

—02

2

A

—08

//

—15

0%  100%

200%

300%

Torque(%)

SGM7A Rotary Servomotors

500
400
300
200
100

Winding resistance loss (W)

1600

Model : SGM7A-

400%

—02

04

—08

0% 100%

—10

200% 300% 400%
Torque(%)

Model : SGM7A

1400 A

1200 A

=
o
o
o

800

|| @====SGM7A-70

e SGM7A-30

@ SGM7A-40

e SGM7A-50

600

400

Winding resistance loss (W)

200

100

Torque(%,

) 200
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Winding resistance loss (W)
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800

600

400
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SGM7G Rotary Servomotors

Winding resistance loss (W)

Winding resistance loss (W)

600
500
400
300
200
100

Model : SGM7G-

/

A

L~

| —

0% 100% 200% 300% 400%

1400

Torque(%)

—05
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1000

800

600
400

A

200

0
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Torque(%)
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400
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0
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Model : SGM7G-
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SGLFW2 Linear Servomotors

Winding resistance loss (W)

Winding resistance loss (W)
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UL/CSA . RoHS
CE Marking KC Mark . i
Standards Directive
SGD7S . . . .
SERVOPACKs
SGD7W ° . . .
Safety Option safety SGDV-0SA01A000FTI00" . . . .
Module
UL/CSA . RoHS
Product CE Marking ' i
Standards Directive
SGM7J . . .
Rotary Servomotors SGM7A o . °
SGM7G ° . .
T - SGLFW2 Scheduled for N o
(SGLFM2)*2 2017

*1. Use this model number to purchase the Option Module separately.
*2. The model numbers of the Magnetic Ways of Linear Servomotors are given in parentheses.
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Appendix

Details of warranty

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 during 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.

e 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

e Causes not attributable to the delivered product itself

e Modifications or repairs not performed by Yaskawa

e Use of the delivered product in a manner in which it was not originally intended

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

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

Limitations of liability

e 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 prod-
uct.

e 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.

e The information described in product catalogs or manuals is provided for the purpose of the customer purchasing 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.

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

Suitability for use

e |t 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.

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

e Consult with Yaskawa to determine whether use in the following applications is acceptable. If use in the application is acceptable, use the prod-

uct with extra allowance in ratings and specifications, and provide safety measures to minimize hazards in the event of failure.

» Qutdoor use, use involving potential chemical contamination or electrical interference, or use in conditions or environments
not described in product catalogs or manuals

» Nuclear energy control systems, combustion systems, railroad systems, aviation systems, vehicle systems, medical equip-
ment, 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
systems that operate continuously 24 hours a day

» Other systems that require a similar high degree of safety

e 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 Yaskawa product is properly rated and
installed

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

e Read and understand all use prohibitions and precautions, and operate the Yaskawa product correctly to
prevent accidental harm to third parties

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 manuals 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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