YASKAWA

olgma- 7 400V

Product Catalog

www.yaskawa.eu.com



ast, Rellaple.

QuICK.




Contents

Rotary Servomotors

SGM7J
SGM7A
SGM7G

Linear Servomotors

SGLF (Models with F-Type Iron Cores)

SERVOPACKS

SGD7S Single Axis
SGD7W Dual Axis

Option Modules

Option Module Safety
Option Module Feedback

Cables & Periphery

Cables for Rotary Servomotors

Cables for Linear Servomotors

Serial Converter Units

Cables and Connectors for SERVOPACKSs
Periphery

Appendix

CapEc)ﬂESelection for Servomotors

Capacity Selection for Regenerative Resistors
International Standards

Warranty

18
29
47

66

88
98

108
112

122
126
129
134
141

154
161
162
163

[%2]
2
o
5]
=
o
o
(@)

Cables & Periphery Option Modules SERVOPACKs Linear Motors Rotary Motors

Appendix



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 iron core and ironless
with a peak force up to 7,560N

Savings through performance

Lower production costs Energy savings and higher productivity

e Speed loop bandwidth of 3.1 kHz * High peak torque, fast acceleration,
e Shorter settling time, reduced no amplifier oversizing
positioning time, higher throughput ® | ightweight 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 PL-e
e The safety functions SS1, SS2 and SLS can be
integrated by using the safety module

High efficiency

Very low heat generation

e Optimized magnetic circuit improves
motor efficiency

e |mproved motor efficiency reduces heat
generation by about 20 %

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

* Ripple compensation for highest demands in
smoothness and dynamics

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

Outstanding reliability

Even more reliability for your production

e More than 12 million servo systems in the field
e Improved machine reliability, reduced service and
maintenance costs, less downtime




Sigma-7 Product Lineup

Servomotors
SGM7J
>
% ° m;gigg;;ndertia,
m e 200W - 1.5kW

Linear

SGLFW2

* Model with
F-type iron core

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

SERVOPACKS

Single Axis

Dual Axis

SGD7S-000DAOB

EtherCAT
Communication
Reference

SGD7W-O0O0ODAOB

EtherCAT =
Communication
Reference
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SGM7A

e | ow inertia,

high speed

* 200W - 7.0kW

SGD7S-000D30B

MECHATROLINK-III
Communication
Reference

SGD7W-O00OD30B

MECHATROLINK-II
Communication
Reference

SGM7G

-
e Medium inertia, a

high torque, low speed or
high speed models
e 450W - 15 kW

Option Modules

SGDV-
OSAO01AO000FT900

Safety Module

SGDV-OFOOOA

Feedback Option/
Fully Closed Loop
Module



Sigma-7 Series Combinations
Combination of SERVOPACKSs and Option Modules

Option Module

[22]
=
<5}
SERVOPACK Model Safety Module Feedback Option/Fully S
S

Closed Loop Module

(SGDV-OSA01A000FT900) (SGDV-OFCIITIA)

Single-axis EtherCAT Communications Reference Type (SGD7S-O0O0O0DAOBOOOF64) (0] O
Single-axis MECHATROLINK Il Communications Reference Type (SGD7S-000D30BOONOF64) O o
Dual-axis EtherCAT Communications Reference Type (SGD7W-OOODAOBOON) o* - g
i=]
o
Dual-axis MECHATROLINK [l Communications Reference Type (SGD7W-OOOD30BOON) o - E
g
O : Possible - Not Possible *Only for one axis o
SERVOPACK model
Rotary servomotor model Rated output
SGD7S- SGD7W- g
SGM7J-02DOF 200W 2R6D* §S]
SGM7J 1R9D =
e SGM7J-04DOF 400W 2R6D* oder 5R4D* —
(Medium inertia, high speed) &
3,000 min" SGM7J-08DOF 750W 3R5D 2R6D oder 5R4D* =
SGM7J-15DOF 1.5kW 5R4D 5R4D =
SGM7A-02DOF 200W 1RSD 2R6D*
SGM7A-04DOF 400W 2R6D* oder 5R4D*
SGM7A-08DOF 750 W 3R5D 2R6D oder 5R4D*
SGM7A-10DOF 1.0kW 5R4D* 2
5R4D (&)
SGM7A SGM7A-15DOF 1.5kW 5R4D E
(Low inertia, high speed) SGM7A-20DOF 2.0kW 8R4D g
3,000 mint SGM7A-25D00F 2.5kW &
120D (95)
SGM7A-30DOF 3.0kW
SGM7A-40DOF 4.0kW -
SGM7A-50DOF 5.0kW
SGM7A-70DOF 7.0kW 260D -
SGM7G-05DOF 450W 1R9D 2R6D* oder 5R4D* %
SGM7G-09DOF 850W 3R5D 5R4D* =
SGM7G-13DOF 1.3kW 5R4D 5R4D E
SGM7G SGM7G-20DOF 1.8kW 8R4D =
o
Standard models SGM7G-30DOIF 2.9kW 120D o
(Medium inertia,
Low speed, high torque) SGM7G-44DOF 4.4kW 170D
1,500 min SGM7G-55DOF 5.5kW 210D -
SGM7G-75DOF 7.5kW 260D >
SGM7G-1ADOF 11.0kW 280D %
SGM7G-1EDOF 15.0kW 370D =
o
SGM7G-05DOR 450 W 3R5D 2R6D oder 5R4D* o3
SGM7G SGM7G-09DOR 850W 5R4D 5R4D &
High-speed models SGM7G-13DOR 1.3kW 8R4D =
(Medium inertia, (&)
High speed, high torque) SGM7G-20DOR 1.8kW 120D -
1,500 min! SGM7G-30DOR 2.9kwW 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. =<
S
(=
D
. ' . o
=)
Combination of Linear Servomotors and SERVOPACKs 2

SERVOPACK Model

Linear Servomotor Model Rated Output Force

SGD7S- SGD7W-
SGLFW2-30D070A 45N 1R9D 2R6D
SGLFW2-30D120A 90N 1R9D 2R6D
SGLFW2-30D230A 180N 1R9D 2R6D
SGLFW2-45D200A 280N 3R5D 2R6D
5R4D 5R4D
SGLFW2 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 = 7



System Configuration Examples

SGD7S SERVOPACK and Rotary Servomotor

Three-phase, 400 VAC
L1L2L3
Noise Filter D Safety Function Device Cable
— E|E--.
SERVOPACK S Computer
main circuit wi © Support
e %Zzg{f / Software
S v / (S

'
5 \

l

Control Power Supply
Cable 24 VDC

-~ Computer Cable
& A O fto

1/
FI=

Analog Monitor Cable

Digital
Operator cable
Motor Connection
Shielding Clamp

YASKAWA SIGMA-7 | CATALOG



System Configuration Examples

SGD7S SERVOPACK and Linear Servomotor
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Power supply Communications Cable

Three-phase, 400 VAC e T H)
L1L2 L3

Rotary Motors

Host controller

CN1 1/O Connector d
Noise Filter D ([ >

Safety Function Device Cable

EAEO—T T3 Computer

SERVOPACK S )
main circuit wires %gf
- ' 4

l[ Control Power Supply

\
Cable 24 VDC Computer Cable

= I AR

— ¥ Analog Monitor Cable
T — =L ) TRy

— Digital / 0
Digital

Operator cable
Operator

Linear Motors

Support
Software

SERVOPACKs

Motor Connection
Shielding Clamp

Option Modules

Cables & Periphery

Linear Encoder Cable

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

Linear Encoder polarity sensor)

Appendix

Linear Servomotor



System Configuration Examples

SGD7W SERVOPACK and Rotary Servomotor

Communications Cable

Power supply
Three-phase, 400 VAC Host controller

L1L2L3

Noise Filter Safety Function Device Cable
I ]
SERVOPACK S Computer Support
main circuit wires Z © ! '
\. 7 7%%? . / Software
28 ff e

§ SN
Control Power Supply ./
“ Cable 24 VDC o e

7 J
74 2
— — Analog Monitor Cable
T ( — -
T === bt
= P Computer Cable <L
)
B — . / I icsi)

Digital 0

Operator cable
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
% fﬂ
% )
| —_— -
Digital
Operator cable
O

Bottom of SERVOPACK

Motor Connection
Shielding Clamps

©
%

Communications Cable

Host controller

CNT1 1/0 Connector

RS

NS

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
r‘\ (between Serial

Converter Unit and
polarity sensor)

Linear Encoder
(Not provided by Yaskawa.)

Linear Servomotor
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Model Designations

Rotary Servomotors

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 6th digit - Shaft End
Voltage
ificati ificati
gzode :(r)):(‘:’ ication e T gode :pelclhlcaf:n -
D 400 VAC traight without key
04 400 W 6 Straight with key and tap

08 750 W - .
4th digit - Serial Encoder
15 1.5 kW e -
Code Specification 7th digit - Options

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

5th digit - Design Revision
Order

o q Bolded options are considered standard
Code  Specification warehouse products.
F Standard Model

SGM7A - 02 D F F 6 1

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

SOM7A 1st + 2nd digit - Rated Output 3rd digit - Power Supply 6th digit - Shaft End
Voltage

Code Specification 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 1.5kW 7 24-bit absolute Code Specifications
20 2.0 kW . .
F 24-bit incremental 1 Without options
25 2.5 kW c With holding brake (24
30 3.0 kW 5th digit - Design Revision VvDC)
40 4.0 kKW Order F* With dust seal
F Standard Model . With dust seal and holding
ORI H brake (24 VDC)
70 7.0kW

* This option is supported only for SGM7A-10 to -50 Servomotors.
Bolded options are considered standard
warehouse products.

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 6th digit - Shaft End
Code Specification Voltage Code Specification
05  450W Code Specification Straight without key

D 400 VAC (450 W, 1.8 kW, 2.9 kW)
09 gsow Straight with key and tap

13 1.3 kW (450 W, 1.8 KW, 2.9 kW)

20 1.8 KW 4th digit - Serial Encoder g Straight without key

Code Specification (850 W, 1.3 kW)
30 2.9 kW = T K> Straight with key and tap
44 44KW ! . (850 W, 1.3 kW)
55 5.5KW F 24-bit incremental
75 7.5kW

A
1A 11.0kW Order 7th digit - Options

1E 15.0kW Code)||Specification Code Specification
F Standard Model 1 Without options
R High-speed Model C With holding brake (24 VDC)
F With dust seal
*1 The shaft end codes are different for 850 kW and 1.3 kW Servomotors. H With dust seal and holding

The shaft diameter for 850 W Servomotors is 19 mm. brake (24 VDC)
The shaft diameter for 1.3 KW Servomotors is 22 mm.

2 Available up to 4.4kW. Bolded options are considered standard

warehouse products.

12 YASKAWA SIGMA-7 | CATALOG



Model Designations

SERVOPACKS

Single Axis Amplifier

&
SGD7S - 1R9 D A0 B 000 Fo64 g
o
- o o =
Sigma-7 Series 1st... 3rd 4th 5th + 6th 7th 8th ... 10th 11th ... 13th digit g
Sigma-7S Models S
[a'm
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 ahplcabls
Models (%)
Three-phase, 400 V . . S
T oo i e G e o T 000 Without Options All models £
- + o1 Clg - nteriace With relay for holding Al model =
3R5 1.0 kwW Code Specification 026 | ke models =
5R4 1.5kW po  EtherCAT =
8R4 2.0 kKW communication reference —l
) . 11th ... 13th digit - FT/EX Specification
120 3.0 kW 30  MECHATROLINK-IIl *, RJ45 —
communication reference Code  Specification
e 00KV F64 Zone table
z;g 6.0 tx 7th digit - Design Revision Order Bolded options are considered standard -
165,
B Standard Model warehouse products (%
280 11.0kW E
370 15.0kW g
o
|
wn
Dual Axis Amplifier
SGD7W - 2R6 D A0 B - 3
<5}
S - - E
Sigma-7 Series 1st... 3rd 4th 5th + 6th 7th 8th ... 10th  digit §
Sigma-7W Models =
=
=
o
1st ... 3rd digit - Maximum Applicable 5th + 6th digit - Interface 8th ... 10th digit - =
Motor Capacity Code Specification Hardware Options Specifications
Code Specification 20 EtherCAT Code Specification :\-\npzluiable
Three-phase, 400 V communication reference i . Alr ez I >
= ithout Opti D
2R6 2 x0.75 kW a0  MECHATROLINK-Ill, R4S LMISLSEUEILD modets =
5R4 2 x 1.5 KW communication reference oo With relay for holding All models S
brake o
— . - o
4th digit - Voltage 7th digit - Design Revision Order Bolded options are considered standard &
Code Specification B Standard Model warehouse products %
D  400VAC ©
=
k=]
(=
<5}
o
o
<C

13
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Model Designations

Linear Servomotors with F-Type Iron Cores

Moving Coll

S G L

Sigma-7 Series st 2nd
Linear Servomotors:

1st digit - Servomotor Type

Code Specification

F

2nd digit -
Moving Coil/Magnetic Way

With F-type iron core

Code Specification

W2

3rd + 4th digit - Magnet Height

Moving Cail

Code Specification

30
45
90
1D

30 mm
45 mm
90 mm
135 mm

Magnetic Way

S G L

Sigma-7 Series st 2nd
Linear Servomotors:

1st digit - Servomotor Type

Code Specification

F

2nd digit -
Moving Coil/Magnetic Way

With F-type iron core

Code Specification

M2

3rd + 4th digit - Magnet Height

Magnetic Way

Code Specification

1D

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

30 mm
45 mm
90 mm
135 mm

F W2

3rd+4th 5th 6th-8th ot

30 DO70 A S

1 E

10th 11th 12th  digit

5th digit - Power Supply 10th digit -
Voltage Sensor Specification

Code Specification

D 400 VAC

6th ... 8th digit -
Length of Moving Coil
Code Specification
070 70 mm

120 125 mm

200 205 mm

230 230 mm

380 384 mm

9th digit - Design Revision

Order

Code Specification
Standard Model

A

Code Specification

Without polarity sensor,

U with thermal protector

With polarity sensor and
thermal protector

11th digit - Options

Code Cooling Method
1 Self-cooled

S

L Water-cooled*

12th digit - Options
Code Connection

Metal round connector

£ (Phoenix)

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

5th ... 7th digit -

Length of Magnetic Way
Code Specification
270 270 mm

306 306 mm

450 450 mm

510 510 mm

630 630 mm

714 714 mm

8th digit -

Design Revision Order
Code Specification
Standard Model

A

FM2-30 270 A

3rd+4th 5th-7th 8th  digit

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.

Catalog Name Document Name o
Description of Document
(Catalog No.) (Document No.)

Sigma-7 Series Catalog
AC Servo Drives
Sigma-7 Series
(YEU_MuC_Sigma7_400V_Cat_EN_v4)

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 111
Communications References Product Manual
(SIEP S800002 140)

Sigma-7 Dual Axis SERVOPACK with
400V-Input Power and EtherCAT (CoE)
Communications References Product Manual
(SIEP S800002 190)

Sigma-7 Dual Axis SERVOPACK with
400V-Input Power and MECHATROLINK 111
Communications References Product Manual
(SIEP S800002 200)

Sigma-7-Series
User Manual Safety Module
(SIEPC 72082906 EO)

Supplement for using with Sigma-7
SERVOPACKS (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 S80001 810)

Others

Digital Operator Operating Manual
(SIEP S800001 330)

Engineering Tool SigmaWin+ Version 7.20
Online Manual Component
(SIET S800001 340)

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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Content - Rotary Servomotors

SGM7J

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

SGM7A

e | ow inertia,
high speed
e 200 W - 7.0 kW

SGM7G

g
high torque, low speed or

high-speed models
e 450 W - 15 kW

e Medium inertia,

YASKAWA SIGMA-7 | CATALOG



Content - Rotary Servomotors
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Rotary Servomotors

SGM7J 18
SGMT7A 29
SGM7G 47
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Rotary Servomotors

18

Model Designations

SGM7d -

Sigma-7 Series
Servomotors:

SGM7J

02
04
08
15

YASKAWA SIGMA-7 | CATALOG

02

1st + 2nd

1st + 2nd digit - Rated Output

Code Specification

200w
400 W
750 W
1.5 kW

F 6

5th 6th

3rd digit - Power Supply
Voltage

Code Specification

D

4th digit - Serial Encoder

400 VAC

Code Specification

7
F

5th digit -
Design Revision Order

24-bit absolute
24-bit incremental

Code Specification

F

Standard Model

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)

Bolded options are considered standard
warehouse products.



Rotary Servomotors SGM7J

Specifications and Ratings

(%)
2z
=
<5}
=
=
Q
(]

Specifications

Voltage 400 V

(%)
Model SGM7J- 02D 04D 08D 15D S
2
Time Rating Continuous =
Thermal Class B >
<
Insulation Resistance 500 VDC, 10 MOhm min. °
oC
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 g
=
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) GE"
e Must be indoors and free of corrosive and explosive gases. =
* Must be well-ventilated and free of dust and moisture.
Envi ol | Imstilietion S e Must facilitate inspection and cleaning.
anronmen 2 e Must have an altitude of 1,000 m or less. (With derating, usage is possible between
onditions 1,000 m and 2,000 m.)*
e Must be free of strong magnetic fields. n
Store the Servomotor in the following environment if you store it with the power cable é
Storage Environment disconnected. E
9 Storage Temperature: -20 °C to 60 °C (with no freezing) [®)
Storage Humidity: 20% to 80% relative humidity (with no condensation) E
Shock Resis- Impact Acceleration Rate at Flange 490 m/s? cL/u)
tance™ Number of Impacts 2 times
Vibration Resis- Vibration Acceleration Rate at a
o 49 m/s’
tance Flange
Applicable
SERVOPACKS SGD7S- 1R9D 3R5D 5R4D o
<@
>
=
o
=
*1. A Vibration class of V15 indicates a vibration amplitude of 15 pm maximum on the Servomotor without a load at the g
rated motor speed. .g_
*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
=
[<5)
i i i - =
=
=
&
Shock Applied to the Servomotor o3
Vertical o
(<]
*8. The vertical, side-to-side, and front-to-back vibration resistance for vibration in three directions when the Servo- N — o
motor is mounted with the shaft in a horizontal position is given in the above table. The strength of the vibration 8
that the Servomotor can withstand depends on the application. Always check the vibration acceleration rate that Front to back Horizontal direction
is applied to the Servomotor with the actual equipment.
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- 5
perature of the Servomotor Exceeds 40°C”. GCD
o
“5. If the altitude will exceed 1,000 m, refer to the section “Applications where the Altitude of the Servomotor Exceeds <CEL

1000m”.
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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 *' Arms 1.5 1.4 2.2
Instantaneous Maximum Current *! Arms 5.5 5.3 8.2
Rated Motor Speed *! min”' 3000
Maximum Motor Speed min’! 6000
Torque Constant Nm/Arms 0.461 0.965 1.17
Motor Moment of Inertia x10% kg m? (8(2352) (gggg) (1 ?%
Rated Power Rate * KW/s (}‘;’f) (gg:é) (22:%
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
TreREME g s
'élgseReqwred to — 100
S:I(())r\;]vzeirt])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
pllowable Shaft " Alowable Radial Load N 245 392
Allowable Thrust Load N 74

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

—

. 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.

N

. 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.

w

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

El

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.

o

. 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
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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



Rotary Servomotors SGM7J

Motor Speed-Torque Characteristics
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=
—
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- ch_‘)
zone depend on the power supply voltage. The in- ceeds 20 m, the intermittent duty zone in the torque- g
termittent duty zones in the graphs show the charac- motor speed characteristics will become smaller o
teristics when a three-phase, 400-VAC power supply because the voltage drop increases. E
voltage is used. ]
wn
(%]
@
>
=}
o
. - =
Servomotor Overload Protection Characteristics 5
=]
=
o
o
The overload detection level is set for hot start conditions with a Servomotor surrounding air
temperature of 40°C.
>
=
10000 _C':-)
=
=
D
o
& 1000 o
© Motor speed of %
S 10 min™ or higher =
< \\ <
S 100 = (&b}
§ \ S
o)
o \\
10E
EMotor speed of
[ less than 10 min”!
! ! N x
| | ] i<
L o
0 50 100 150 200 250 300 350 %
<C

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
response. 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 re-
stricted. Refer to Ratings of Rotary
Serovmotors SGM7J. This value is pro-
vided strictly as a guideline and results
depend on Servomotor driving condi-
tions.

Rotary Servomotors SGM7J

An Overvoltage Alarm (A.400) is likely
to occur during deceleration if the load
moment of inertia exceeds the allowab-
le load moment of inertia. SERVOPACKs
with a built-in  regenerative resistor
may generate a Regenerative Overload
Alarm (A.320). Perform one of the fol-
lowing 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 Servo-
motor Overload Protection Characteris-
tics.

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.

e Reduce the torque limit.

* Reduce the deceleration rate.

Reduce the maximum motor

speed.

® |nstall an external regenerative
resistor if the alarm cannot be
cleared using the above steps.

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
[

SGM7J-02, 04

%

Derating rate (%)
[o2)
o

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

SGM7J-08 100

@
S

>,/

80 74

@
S

&
S

Derating rate (%,
3
Derating rate (%

I
S

N

S

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

See Servomotor Ratings for more information.
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Rotary Servomotors SGM7J

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.

Note:

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

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 L T 1.2
SGM7J-02, 04

100 1.0
g8 Los
2 / F \
S 60 © 06
> SGM7J-08 \ 2 SGM7J-15 \
B 40 T 04
o D
020 2 02

0 0

0 10 20 30 40 50 60 70 0 10 20 30 40

Surrounding air temperature (°C)

60

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 altitude 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:

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

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
SGM7J-02, 04
100 100
£ 80 £ g
< 2
T 60 GM7J-08 SR
o 2 SGM7J-15
= 40 ® 40
g &
3 a
20 20
0 0
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Altitude (m) Altitude (m)
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Rotary Servomotors SGM7J

External Dimensions
SGM7J-02 and -04

Notation
O: Square dimensions

L
26
N
©
©
<~
[#]0.02
A 9
Q|
=
o] Q
3 Q|
o O
T
i}
©
«n
~ Unttmm
ModelSoM7-| L | | M | 1B | s | Li_| L2 | Approx Masslksl
108.5 78.5 © © 65 0.9
1.2 14 2
oepErE (485 (1185  ° Oos Moo ® (0g) (1)
125 95 © © 81.5 1.2
04DOF20 (165) (135) 67.2 5070 o 1470011 41.5 (121.5) (1.8)

Note:
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

L2

Rotary Servomotors SGM7J

L
LL 40
26
‘ o 7 115
y [L]004]A] =
- ©Q
O e )
4 <
|16, -
} S s 2
o T o ]
D m
—
A 0.04 dia. 4 x 7 dia)
0.02d - Unit: mm

146.5 106.5
08DOF20 (1639 {585 79

Note:

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.

0
70 19
-0.030 -0.013

ST approx. ass
0 93 2.8

o3 (121.5) 2.9
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Rotary Servomotors SGM7J

SGM7J-15

[
~————{ L 0.04[A]
40 e
0
[}
3.5 ©
+ = N
1 g &
8 ﬁ@ : %
1 g s %
I % ¢
= ®

; sxi0zas]
4x10.2 dia, Unit: mm

[Moceisamz-| L | L | v | 1B | S | Ui | L2 | Approx Massika |
0 6.4

0
163.5 123.5 95.6 110 19 70 110

1eboren (1965  (156.5) oo o (143) 61)

Note:

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.
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Rotary Servomotors SGM7J

Shaft End Specifications

Contents

SGM7J-O00000O00

:

Specification

2 Straight without key

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

Servomotor Model SGM7J-
Shaft End Details
02 04 08 15

6

2
L
S
=1
o
=
>
=
<
s
S
[a'm

Code: 2 (Straight without Key) g
o
LR _ %
LR 30 40 S
i= £
— =
] 0 0
B ® S 14 5011 19 0013
2
Code: 6 (Straight with Key and Tap) %E)
LR 30 40 5
=
LR QK 14 22 =
Q w
0 0
S 14 19 ;
JE; U P -0.011 -0.013
LY %F W 5 6
a v g T T 5 6 %3
| Cross section Y-Y U] 3 8B =)
P M5 x 8L M6 x 10L E
o
=
o
(@]
=
<5}
=
=3
>
o
5]
wn
<
e
o3
O
=
S
=
D
o
(=%
<C
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Rotary Servomotors SGM7J

Connector Specifications
SGM7J-02 to -15

e Encoder Connector Specifications

= 8 Receptacle
] Size: M12

Part number: 1419959

Model: SACC-MSQ-M12MS-25-3,2 SCO

\6 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: ST-5EP1N8AADOOS
Manufacturer: Phoenix Contact

Servomotor Connector Rotational Angle

Allowable number of rotations: 10

SGM7G-02 to -15

e

N 2?00 ‘I

YASKAWA SIGMA-7 | CATALOG
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Rotary Servomotors

Model Designations

Contents

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
Voltage

Code Specification Code Specifications
02 200 W Code Specification 5

04  400W D 400 VAC 6

08 750 W
10 1.0 KW 4th digit - Serial Encoder
' Code Specification 7th digit - Options

Straight without key
Straight with key and tap

2
L9
S
=1
o
=
>
=
<
s
S
[a'm

15 1.5 kW

7 24-bit absolute Code Specifications
20 2.0 kW . .
o5 25 KW F 24-bit incremental 1 Without options @
. o i — C With holding brake (24 VDC) "g
30 3.0 kW ?)t&:;glt - Design Revision F* With dust seal %
40 4.0 kW = e R AT " With dust seal and holding =
50 5.0 kW andard Mode brake (24 VDC) =
70 7.0kW * This option is supported only for SGM7A-10 to -50 Servomotors.
Bolded options are considered standard
warehouse products.
2
=2
o
o
=
o
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w
n
<@
=}
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=
=
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o
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=
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Rotary Servomotors SGM7A

Specifications and Ratings

Specifications

Model SGM7A- 02D 04D 08D 10D 15D 20D 25D 30D 40D 50D 70D
Time Rating Continuous
Thermal Class B F
Insulation Resistance 500 VDC, 10 MQ 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
Slimoulilie 1 0 °C to 40 °C (With derating, usage is possible between 40 °C and 60 °C)**
Temperature
Surrguhd|ng All 20% to 80 % relative humidity (with no condensation)
Humidity
* Must be indoors and free of corrosive and explosive gases.
Environmental * Must be well-ventilated and free of dust and moisture.
Conditions Installation Site e Must facilitate inspection and cleaning.
e Must have an altitude of 1,000 m or less. (With derating, usage is possible between 1,000 m and 2,000 m.)*®
* Must be free of strong magnetic fields.
SieEse Store the Servomotor in the following environment if you store it with the power cable disconnected.
Envirognment Storage Temperature: -20 °C to 60 °C (with no freezing)
Storage Humidity: 20 % to 80 % relative humidity (with no condensation)
Impact Accelerati- 490m/s?
Shock .,  onRateatFlange
ReslgiEngs Number of Impacts 2 times
I e 49m/s? (Models 15A to 30D: 24.5m/s? front to back) 14.7m/s?
Resistance* tion Rate at Flange
SGD7S- 1R9D 3R5D 5R4D 8R4D 120D 170D 260D
Applicable 2R6D*® 2R6D
SERVOPACKs  SGD7W- 2R6D*® or or 5R4D*®  5R4D -
5R4D*¢  5R4D*®
*1 A Vibration class of V15 indicates a vibration amplitude of 15 um maximum # Vertical

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.

Shock Applied to the Servomotor

*3 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 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.

YASKAWA SIGMA-7 | CATALOG



Servomotor Ratings

Rotary Servomotors SGM7A

(%)
2z
=
<5}
=
=
Q
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Model SGM7A- 02D 04D 08D 10D 15D 20D 25D 30D 40D 50D 70D
Rated Output*! W 200 400 750 1,000 1,500 2,000 2,500 3,000 4,000 5,000 7,000
Rated Torque*',*? Nm 0.637 1.27 2.39 3.18 4.90 6.36 7.96 9.80 12.6 15.8 22.3
'T’“Osrtq""u”;f?eous DT Nm 2.23 4.46 8.36 11.1 14.7 19.1 23.9 29.4 37.8 476 54.0 2
Rated Current™! Arms 1.2 1.2 2.2 3.2 4.7 6.1 7.4 8.9 12.5 13.8 19.2 §
i >
nstantaneous Maximurm Arms 5.1 4.9 8.5 12 14 20 25 28 38 42 52.5 5
Current =
Rated Motor Speed*! min-’ 3000 o
Maximum Motor Speed*! min-’ 6000*®
Torque Constant Nm/Arms  0.556 1.1 1.16 1.07 1.23 1.18 1.15 1.16 1.06 1.21 1.21
Motor Moment of Inertia x10* kg 0.139 0.216 0.775 0.971 2.00 2.47 3.19 7.00 9.60 12.3 12.3
m?2 (0.209) (0.286) (0.955) (1.15) (2.25) (2.72) (8.44) (9.20) (11.8) (14.5) : -
29.2 74.7 73.7 104 120 164 199 137 165 203 e
*1
Rated Power Rate Kwis (19.4)  (66.3)  (59.8) (87.9)  (108)  (148)  (184)  (104)  (184) (172 04 £
Rated Angular Acceleration rad/s? 45,800 58,700 30,800 32,700 24,500 25,700 24,900 14,000 13,100 12,800 18.100 =
Rate*! (30,400) (44,400) (25,000) (27,600) (21,700) (23,300) (23,100) (10,600) (10,600) (10,800) ' =
Derating Rate for Servomotor o <5
with Dust Seal % B = e 5
Heat Sink Size mm 250 x 250 x 6 300 x 300 x 12 400 x 400 x 20
Totally
enclosed,
separately
) cooled N
Protective Structure*® Totally enclosed, self-cooled, IP67 (with &)
<C
fan), IP22 %
cooled =
(with fan) o5
wn
Rated v 24VDC + 10% -
Voltage
Capacity W 6.5 12 10 -
Holding Nm 0637 127 239 318 7.84 7.84 10 20 -
Torque 2
col 2 (at 96+10% 88.6=10% 48+10% 59 =
Holding Brake  Resistance ~ 20°C) =107 o100 =107 ) =]
Specifications*  Rated A (at =
o — 20°C) 0.25 0.27 0.5 0.41 = =
Time required =
to release ms 80 170 100 - S
Brake
Time required
to brake ms 100 &0
Allowable Load  Standard 30 times 20 times 10 times 5 times 15 times -
Moment of With External Rege- EJ
Inertia nerative Resistor and ) ) ) ) ‘ S
(Motor Moment  Dynamic Brake Resistor 30 times 20 times 30 times 20 times 15 times =
of Inertia Ratio)  Connected ;
LF mm 25 35 45 1)
Allowable 2
Allowable Shaft . 245 392 686 980 1,176 =
Load*s Radial Load ' 8
Allowable
T Loss 74 147 196 392
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 -8
temperature of the armature winding is 100°C. The values for other items are at 20°C. For the SGM7A-15D to SG- C‘Q"_
M7A-30D, these values are for operation in combination with a SERVOPACK when the temperature of the armature [=3
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 £
* 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. 1 Radial load
Confirm that the operation delay time is appropriate for the actual equipment.
* The 24-VDC power supply is not provided by YASKAWA. B 11 -
) o _ 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.

>3

. 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.
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Rotary Servomotors SGM7A

Motor Speed-Torque Characteristics

SGM7A-02D SGM7A-04D
25 5
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o o
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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
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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.
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Rotary Servomotors SGM7A

Servomotor Overload Protection Characteristics

(%)
L
=
<5}
=
=
Q
(]

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

w
SGM7A-02, 04, 08, and 10 SGM7A-15, 20, 25, 30, 40, 50, and 70 s
10000 10000 S
=
>
g g <
< 1000 @ 1000 = 5
o o SGM7A-15, -20, -25, o o
£ £ 3 -30, -40, and -50
c Motor speed of c
£ 100 10 min™" or higher 2 100
jo} N T jo}
Q i 2
a S a N
NN RS
10 Q 10 »
H Motor speed of =Sum SGM7A-70 E=]
- less than 10 min™! e — i i i i i i i i s}
1 T O Y I A - 1 2
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.
<2
2
o
o
=>
o
L
D
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- o
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- GE;
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. &
[«5)
o e}
¢ Reduce the torque limit. S
e Reduce the deceleration rate.
e Reduce the maximum motor speed.
¢ Install an external regenerative resistor if the alarm cannot
be cleared using the above steps.
=
=)
=
[«5)
o
£
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Rotary Servomotors SGM7A

Servomotor Heat Dissipation Conditions

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 when a heat sink is  tection timing in advance based on the overload detection
installed on the Servomotor. If the Servomotor is mounted on  level of the motor. Refer to the section Servomotor Overload
a small device component, the Servomotor temperature may  Protection Characteristics.

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:
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 ‘ ‘ ‘ 120 T T 120 ‘ ‘
100 | SGM7A02, 04 100 | SCMTA0E o0 SGM7A-15, 20, 25
2 | g il 3
5 7 $ e -~ S ya
< 80 A = / = 80
o / o 60 SGM7A-10 [
jo)) (o)) (o))
£ / £ 4 £ /
=60 i ® 60 e
5 4 g 40 &
a a o
40 20 40
20 0 20
0 50 100 150 200 250 300 50 100 150 200 250 300 B350 0 50 100 150 200 250 300 350
Heat sink size (mm) Heat sink size (mm) Heat sink size (mm)
120 ‘
100 SGM7A-70 See Servomotor Ratings for more information.
S
S 80
[0)
N
o 60 ~
1 SGM7A-30 A\
B \ SGM7A-40, 50
o 40 7
a
20 /
0

0 100 200 300 400 500
Heat sink size (mm)
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Rotary Servomotors SGM7A

Applications Where the Surrounding Air Temperature of the Servomotor
Exceeds 40°C

Contents

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 g
vomotor at a surrounding air temperature that exceeds 40°C  level of the motor. Refer to the section Servomotor Overload kS
(60°C max.), apply a suitable derating rate from the following  Protection Characteristics. =
graphs. g

&
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

1%)
&
S
o
)
=
o
<
<5}
k=
120 120 120 =
100 100 100
s 8 s 8 @
S \ S e
> 60 > 60 > 60
< SGM7A-02, 04 £ £ )
= : = SGM7A-08, 10 \ = SGM7A-15, 20, 25 2
g 40 S 40 S 40 (&}
a a a E
20 20 20 )
=
0 0 0 55
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 B
<@
L 80 3
H A S
T 60 =
2 SGM7A-50 \/\ S
= 40 ! =
5 \ =3
a o
20 |— SGM7A-30, 40 _—
NN
0 10 20 30 40 50 60 70
Surrounding air temperature (°C) =
<5}
I=
=3
=
5}
o
o
1%}
@
o
<
O
=
Es}
=
[<5}
=%
o
<C
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Rotary Servomotors SGM7A

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

i 120
SGM7A-08
100 100 100
e DA g { 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 £ 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 e
@
€ 60 \
o [seM7A-30, 40 /\
T 40
g [/ \
SGM7A-50
20 ‘
0 500 1000 1500 2000 2500

Altitude (m)
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External Dimensions
SGM7A-02, -04

Rotary Servomotors SGM7A

Notation
O: Square dimensions
L
LL 30
‘ LM 26
=
0|
3 ¢
e i 6 3
T ‘ = 0.02
A 0
©|
—- O
B :
@ o
© O
m O
-
B = B 2 S
[0]0.04 diaA] T Unittmm

[Wodeism7a— | L | | w | 1o | s | L1 | Lo | Approx Massikol
65 0.9

108.5 78.5 0 0 .
02Db0OF200 (148.5) (118.5) 51.2 50 025 14 e 25 (108) (1.5)

125 95 0 0 81.5 1.2
04DO0F200 (165) (135) 67.2 0005 Moon 40 4a15 (1)
Note:

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.
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Rotary Servomotors SGM7A

SGM7A-08

L2

49.5 L1
L
LL 40
26
LM | 1.5
) I [L[0.04 pisza
<
e |ff | ﬁ 8l 3
€ - +H 0
" lae [ &
3 & 3
o gg o
© a S O
-
‘ A 0.04 dia.
Unit: mm
Model SGM7A- L LL LM LB S L1 ] Approx. Mass [kg]
146.5 106.5 0 0 93 2.4
0sbOrF20 (193.5) (153.5) 79 700050 190018 53 (140) 3.0)

Note:
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.
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Rotary Servomotors SGM7A

(%)
=z
=
<5}
=
=
Q
(]

SGM7A-10

25
L2
-z = <
E o
‘ 1@ @ =
=
] & ks
H l§ o
C@ -
= =
54 L1
L %)
S
LL 40 28 iS)
M 11.5 >
—
e [35)
‘ o
~ 0 | =
= J P
‘\ ) 3 1)
%—-;7 0 e
-4 e
(&5}
I g 8 3 % E
© T © m}
» Q g
o
LU
w
A B
Unit: mm
n
<@
=}
=
o
=
S
ModelSGM7A- | L | LL | M | 1B | S | Lt_| L2 | Approx Mass [kl 2
(@)
171 131 0 0 117.5 3.2
10DOF20 218) 178 108.5 70000 190015 77 (164.5) (3.8)
Note: CIE;
The values in parentheses are for Servomotors with Holding Brakes. =
Refer to the section Shaft End Specifications for SGMA7A-02 to -10. g‘
Refer to the section Connector Specifications. Sf
o
n
<@
o
<
(&5}
Options Ls2 9
LSt S
=
Lo =3
* With Dust Seal . 2
Dimensions with Dust Seal B I
Model SGM7A-
E1 E2 LS1 LS2 & <
10D 47 61 5.5 11 - - B
w wl
i
E= A
Dust seal cover Unit: mm
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Rotary Servomotors SGM7A

Shaft End Specifications for SGM7A-02 to -10

SGM7A-O0000O0O0O0

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)

LR
F LR 30 40
o 0 0
B @ S 14 Lo 19 oot

Code: 6 (Straight with Key and Tap)

LR 30 40
LR QK 14 22
Ql
0 0
g S 14 -0.011 19 -0.013
= U b
LY 5% %/ w 5 6
8 v % T T 5 6
@| Cross section Y-Y U 3 3'5)
P M5 x 8L M6 x 10L
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SGM7A-15, -20, and -25

Rotary Servomotors SGM7A

L
'—'—LM i 110.04 A Shaft Egd Details
10
s | g o0z ?
40 | o .
o Y o
kol = i — j=d N =
) - a .
= s g o
] g3 g 'T‘JT
= [t}
<
3 o \E];i‘ —0 —
~ ] L 3 el S ‘\'9/,
| wom SIEINSE
&l 4 x 7 dia. % IS Q (‘;3)
Refer to Shaft End Specifications
Lo for SGM7A-15 to -70 for details.
— E L
; h Unit: mm
; 1
54 L1
Shaft End A
Model SGM7A- L LL LM L1 L2 LB Dimensions pprox.
Mass [kg]
S Q
204 159 121 145 0 0
150 F20 @48 @00 (162 L (87) %00 oo 40
220 175 137 161 0 0
2pelF2g e61) @16 (178 9% (203 9 5035 T
243 198 160 184 0 0
celalazia (o4) (49 @11) 2% (3p) 9 .03 Poem|
Note:

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.
Refer to the section Connector Specifications.
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Rotary Servomotors

SGM7A-30 to -50

42

Model SGM7A-

3ob0OF20
4o0b0OF20

s50DOF20

Note:

SGM7A

63
6 .
15 g

55 (%)

65 dia.
LB dia.

182.5
L2
Jn - 11
54 L1
L LL LM L1 L2
259 196 158 151 183
(295)  (232)  (194) 219)
298 235 197 170 222
334) (271) (239 (258)
338 275 237 262
210 o0g)

©793)

(374) (3811)

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.
Refer to the section Connector Specifications.

YASKAWA SIGMA-7 | CATALOG

0
110

-0.035

110°
-0.035

11O—O 035

Shaft End Details
63
6
u
I
]L g
— I O
- 9
8RS g
& Q n

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

Approx.

Mass [kg]

10.6
(13.1)
14.0
(16.5)
17.0
(19.5)

Unit: mm



Rotary Servomotors SGM7A

(%)
=z
=
<5}
=
=
Q
(]

SGM7A-70

L
LL 63 ‘
43 LM 004 A 144 Shaft End Details
2, 16 0130 63 2
130 s & S
b ° —ch |\ 6 o
i » =
Tl o o =l A =T =
s < 3 U g
= i ) o
g : o i
o o Dy | @
ol ® 4 > . g
29 e w + X 5
Y | iz il i ‘ = Y -
i 4 x 9 dia. g S g
8 Q @
% St D o
93 =
48 259 -
Refer to Shaft End Specifications %
for SGM7A-15 to -70 for details. =
=
=
(2]
<
=3
Unit: mm
2
=2
o
o
=
o
LUl
wn
Shaft End A
Model SGM7A- L LL LM L1 L2 LB Dimensions PProx.
Mass [kg]
S Q
0 0
7oDOF20 397 334 291 204 262 110 _ 28 55 19.0 2]
-0.035 -0.013 <o
3
o
Note: =
1. The values in parentheses are for Servomotors with Holding Brakes. %
2. Servomotors with Dust Seals have the same dimensions -og_
3. Refer to Shaft End Specifications for SGM7A-15 to -70 for details. o
Refer to the section Connector Specifications.
=
D
4=
Cooling Fan Specificati 5
00lINg rFan speciication o
. 2]
¢ Single-Phase, 220V )
(<)
e 50/60 Hz 5
e 17/15W S
¢ 0.11/0.09 A
=
=
[
[«5)
o
o
<C
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Rotary Servomotors SGM7A

Shaft End Specifications for SGM7A-15 to -70

SGM7A-O0000O0O0O0

;

Specification
2 Straight without key

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

Servomotor Model SGM7A-
Shaft End Details __ ServomotorModelSGM7A- | |
15 20 25 30 40 50 70

Code: 2 (Straight without Key)

6

LR 45 63
‘ LR
| Q
Q 40 55)
& Sdia.
0 0
S 245 013 282013
Code: 6 (Straight with Key and Tap)
- LR . LR 45 63
Q Q 40 55
QK
~ " QK 32 50
0 0
— &= S 24 501 28 0013
/97 W 8
T 7
U P
‘ (—r U 4
©
NAUY ©
L GH
= - P M8 screw, Depth: 16
T
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Rotary Servomotors SGM7A

Connector Specifications

n
=
=
[<5)
=
S
o
O

SGM7A-02 to -70

e Encoder Connector Specifications

8§ AR Receptacle ; Eg 8¥ 2
: @ Size: M12 3 FG =
(7R 4 BAT (+) =
%\Kg&% Part number: 1419959 5 BAT (1 =
== . 6 Data (+) s
o M 8l Model: SACC-MSQ-M12MS-25-3,2 SCO 2 Data () 5
5 6 Manufacturer: Phoenix Contact ﬁousmg gmgg
»
(=]
SGM7A-02 to -08 g
e Servomotor Connector Specifications s
£
Receptacle —
Size: M17 ] (Brake)
Part number: 1620448 3 U
4 v
Model: ST-5EP1N8AA500S 5 Empty
) 6 (Brake) 2
Manufacturer: Phoenix Contact 7 w 2
FG FG o
Housing  Shield g
o
L
wn
SGM7A-10 to -50 3
>
e Servomotor Connector Specifications §
(=
Receptacle 1 v =
Size: M23 2 (Brake) S
(Brake)
Part number: 1617905 5 U
6 w
Model: ST-5EP1NS8AADOOS FG FG _
Manufacturer: Phoenix Contact Housing  Shield E
o
5
o
o3
8
o)
<
O
SGM7A-70
e Servomotor Connector Specifications
Receptacle U U §
Size: M40 — v 2
Part number: 1607927 + Empty <
- Empt
Model: SM-5EPWNSAADOOS FG o

. Housin Shield
Manufacturer: Phoenix Contact 9

45
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Rotary Servomotors SGM7A

SGM7A-70
e Fan Connector Specifications
Receptacle

Size: M17
Part number: 1620448

Model: ST-5EP1N8AA500S
Manufacturer: Phoenix Contact

Servomotor Connector Rotational Angle

Allowable number of rotations: 10

SGM7A-02 to -10

|25, ]

J
7
270°)

SGM7A-70

YASKAWA SIGMA-7 | CATALOG

00%

SGM7A-15 to -25

270°

ALARM TERMINAL
FAN MOTOR

FAN MOTOR
ALARM TERMINAL
Empty

FG FG

Housing  Shield

No A W=

SGM7A-30 to -50

i
i

ol




Rotary Servomotors

[22]

£

=
SsGM7G - 05 D F F 6 F s
- _ _ _ _ — S
Sigma-7 Series 1st + 2nd 3rd 4th 5th 6th 7th  digit ©
Servomotors:

SGM7G 1st + 2nd digit - Rated Output 3rd digit - Power Supply 6th digit - Shaft End
Voltage

Code Specification — Code Specification
05 450 W Code Specification ) Straight without key

D 400 VAC (450 W, 1.8 kW, 2.9 kW)
L 850w Straight with key and tap

[%2)
13 1.3kW - . (450 W, 1.8 kW, 2.9 kW) 2
20 1.8 kKW 4th digit - Serial Encoder = Straight without key 2
Code Specification (850 W, 1.3 kW) >
30 2.9 kW Sp— K> Straight with key and tap S
a4 a4kw T (850 W, 1.3 kW) 2
55 5.5KW F 24-bit incremental
7 7.5kW
° ° 5th digit - Design Revision - .
1A 11.0kW Order 7th digit - Options
1E 15.0kW Code Specification Code Specification »
F Standard Model 1 Without options _g
R*2 High-speed Model C With holding brake (24 VDC) =
F With dust seal s
*1 The shaft end codes are different for 850 kW and 1.3 kW Servomotors. H With dust seal and holding k=
The shaft diameter for 850 W Servomotors is 19 mm brake (24 VDC) =
The shaft diameter for 1.3 kW Servomotors is 22 mm.
"2 Available up to 4.4kW. Bolded options are considered standard
warehouse products.
<2
2
o
o
=
o
[}
wn
(%2}
<@
=]
=
=}
=
=
=
=
o
o
=
<5}
=
=3
)
o
o
n
<@
=)
<
O
=
=]
=
(<5}
o
[=)
<C
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Rotary Servomotors SGM7G

Specifications and Ratings

Specifications

Voltage 400V

Model SGM7G-
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 Acceleration Rate
Shock

at Flange
Resistance*? :

Number of Impacts
Vibration Vibration Acceleration
Resistance*® Rate at Flange

When using
a Standard

Applicable Servomotor

SERVOPACKs  When
using a
High-speed
Servomotor

rated motor speed.

SGD7S-

SGD7W-

SGD7S-

SGD7W-

position is given in the above table.

05D 09D 13D 20D 30D

44D 55D

Continuous

E

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°Cto40°C
(With derating, usage is possible between 40 °C and 60 °C)*

20% to 80% relative humidity (with non-condensing)
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.

2,000 m.)*®
* Must be free of strong magnetic fields.

75D 1AD 1ED

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

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 (non-condensing)
490m/s?

2 times

49 m/s? (24.5 m/s? front to back)
1R9D 3R5D 5R4D 8R4D 120D

2R6D*¢
or 5R4D¢ 5R4D
B5R4D*¢
3R5D 5R4D 8R4D 120D 170D
2R6D or
5RAD* 5R4D

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

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

. 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 applied to

the Servomotor with the actual equipment.

perature of the Servomotor Exceeds 40°C”.

1000m”.

with using a Sigma-7S SERVOPACK.

. If the surrounding air temperature will exceed 40°C, refer to the section “Applications where the Surrounding Air Tem-

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

. If you use this combination, performance may not be as good, e.g., the control gain may not increase, in comparison

YASKAWA SIGMA-7 | CATALOG

170D 210D

210D

# Vertical

24.5m/s?

260D 280D 370D

Shock Applied to the Servomotor

Vertical

Front to back

Side to side

Horizontal direction

Vibration Applied to the Servomotor



Rotary Servomotors SGM7G

Servomotor Ratings

Standard Servomotors

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 4.4 515 7.5 11 15
Rated Torque *', *2 Nm 2.86 5.39 8.34 11.5 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 *' Arms 1.9 &5 5.4 8.4 11.9 16 20.8 25.7 28.1 37.2
Instantaneous Maximum Current *! Arms 515 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/Arms 1.71 1.72 1.78 1.50 1.70 1.93 1.80 1.92 2.76 2.86
Motor Moment of Inertia x10* kg 8138 13.9 19.9 26.0 46.0 67.5 89 125 242 303
m2 (3.58) (16.0) (22.0) (28.1) (563.9) (75.4) (96.9) (133) (261) (341)
Rated Power Rate *1 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 Anqular 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 (3,610) (3,610) (2,680) (2,800)
250 x 250
Heat Sink Size mm x 6 400 x 400 x 20 (steel) 550 x 550 x 30 (steel) 50 X(S?:E% HED
(aluminium)
Protective Structure ** Totally enclosed, self-cooled, IP67
Rated Voltage V 24VDC 0/+10%
Capacity W 10 18.5 25 32 35
Holding Torque Nm 4.5 12.7 19.6 431 72.6 84.3 114.6
) . Q (at 20
I R t 1 2 1 17
el e Coil Resistance °Q) 56 59 8 3 8
Specifications ™ gateq Current OAC(f‘t 20 0.43 0.41 0.77 1.05 133 1.46
Time Required to ms 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 79 113 116
Allowable Shaft ~ Allowable Radial 490 686 980 1,470 1,764 4,998
Load *® Load ! ! !
f!‘;gab‘e Thrust 98 343 392 490 588 2,156

Note:
The values in parentheses are for Servomotors with Holding Brakes.

. 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. e The time required to release the brake and the

time required to brake depend on which dis-

N

. The rated torques are the continuous allowable h iti a. Confirm that th .
torque values at a surrounding air temperature of charge circuit is used. Lonfirm that the operation

40°C with an aluminum or steel heat sink of the di- delay time is appropriate for the actual equip-

mensions given in the table. ment. ¢Rad|a\ load

LF

e The 24-VDC power supply is not provided by = -~
*3. This does not apply to the shaft opening. Protective YASKAWA. Thrust load
structure specifications apply only when the special
cable is used. *5. The allowable shaft loads are illustrated in the fol-
lowing figure. Design the mechanical system so that
*4. Observe the following precautions if you use a Ser- the thrust and radial loads applied to the Servomotor
vomotor with a Holding Brake. shaft end during operation do not exceed the values

given in the table.
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Rotary Servomotors SGM7G

High-speed Servomotors

Voltage 400 V
Model SGM7G- 05D 09D 13D 20D 30D
Rated Output *! kW 0.45 0.85 1.3 1.8 2.9
Rated Torque *', *2 Nm 2.86 5.39 8.34 11.5 18.6
Instantaneous Maximum Torque *! Nm 8.8 il5 22 28.7 50.0
Rated Current *' Arms 2.6 5.3 8.3 10.1 14.4
Instantaneous Maximum Current *' Arms 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/Arms 1.13 112 1.09 1.27 1.36
Motor Moment of Inertia x10*kgm?2 (ggg) 1(136? 1(52? (22(_51 ) (ggg)
e o R Kwrs é;‘;g) (?gig) (331%) (292?) (éfiji)
Rated Angular Acceleration Rate *! rad/s? (gggg) (3238) (g;gg) (jggg) éggg)
Heat Sink Size mm 62 ?gujn?rign:) 400 x 400 x 20 (steel)
Protective Structure ** Totally enclosed, self-cooled, IP67
Rated Voltage \ 24VDC 0/+10%
Capacity W 10
Holding Torque Nm 4.5 12.7 19.6
Holding Brake Coil Resistance Q (at 20 °C) 56 59
Specifications **  Rated Current A (at 20 °C) 0.43 0.41
i
glgEeReqwred to - 80
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.

*

. 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 aluminum or steel heat sink of the di-
mensions given in the table.

*8. 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 Ser-
vomotor 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 dis-
charge circuit is used. Confirm that the operation
delay time is appropriate for the actual equip-
ment.

e 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

LF

N

¢ Radial load
-
Thrust load

44D
4.4
28.4
711
19.3
50
4,500
3,000
1.58
67.5
(75.4)
119
(107)
4,210
(3,770)
18.5
43.1
31
0.77
170
100
5 times
79
1,470
490



Rotary Servomotors SGM7G
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Motor Speed-Torque Characteristics
Standard Servomotors

A : Continuous duty zone

: Intermittent duty zone »
S
SGM7G-05D SGM7G-09D SGM7G-13D SGM7G-20D §
10 15 25 30 -
\ <
8 12 AN 20 \ 24 S}
_ _ N\ _ \ _ =
E E £ E
z 6 \ z 9 z 15 z 18
o o 6 o o q2
2 © Q Q
2 3 ] 5 6 o (&
A ‘ A A A 2
0 0 0 0 =
0 1000 2000 3000 0 1000 2000 3000 0 1000 2000 3000 0 1000 2000 3000 [
Motor speed (min™") Motor speed (min™) Motor speed (min™) Motor speed (min') §
=
SGM7G-30D SGM7G-44D SGM7G-55D SGM7G-75D
50 75 100 140
40 \ 60 \ 80 112 . |
£ \ £ E \ £ \ e
z z 45 z 60 z 84 Ch_‘)
g B g B 3 B W g B =
2 20 2 30 S 40 o 56 o
2 ©° 2 s =
LUl
10 - 15 — 20 — 28 %)
A A A A
0 0 0 0 |
0 1000 2000 3000 0 1000 2000 3000 0 1000 2000 3000 0 1000 2000 3000
Motor speed (min™) Motor speed (min™) Motor speed (min™') Motor speed (min™')
(%]
@
SGM7G-1AD SGM7G-1ED >
200 300 8
=
\
160 \ \ 5
— =
€ £ 200 N o
z 120 z o
g B g B
o 80 2
e © 100
40 — =
A A 2
0 0 =
0 1000 2000 0 1000 2000 Sf
Motor speed (min'") Motor speed (min'") o3
8
o
<
O
Note:
1. 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 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.
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 CICJ
because the voltage drop increases. %
<C
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Rotary Servomotors SGM7G

High-speed Servomotors

A : Continuous duty zone
¢ Intermittent duty zone

SGM7G-05D SGM7G-09D SGM7G-13D SGM7G-20D
10 20 25 30
8 16 20 24
'Zé 6 g 12 g 15 'Zé 18
g ° F § F ° g °
c 4 o 8 o 10 z 12
Q Q Q Q
2 4 5 6
Al A ) )
0 0
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 O 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
Motor speed (min™) Motor speed (min™') Motor speed (min) Motor speed (min™)
SGM7G-30D SGM7G-44D
60 75
48 60
N
€ 36 € 45
5 B H B
% 24 3 30
R R
12 15
A A
0 0
O 1000 2000 3000 4000 5000 O 1000 2000 3000 4000 5000
Motor speed (min™) Motor speed (min-')
Note:
1. 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 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.
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.
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Rotary Servomotors SGM7G
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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

w
S
SGM7G-05 SGM7G-09, -13, and -20 §
10000 ; 10000 : =
———— e e e 5
(o
1000 \ 1000
= =z N
N2) [0)
© w E N
£ 100 = c 100 = @
S N— SGM7G-05 E=] ] =
2 . g SaM7G-13 2
g X g E
3 10 10 S
SGM7G-0 = =
VT T —
SGM7G-20  ——
1 1 1
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Torque reference (percent of rated torque) Torque reference (percent of rated torque)
(%) (%) 2
=
S
SGM7G-30, -44, -55, and -75 SGM7G-1A and -1E E
LUl
10000 ;s 10000 =z
\
1000 1000 \
@ > O S 2
£ N 2 N =]
=100 = = =100 =S SGM7G1A =5 2
5 SGM7G-44 = S =
= \ ] = N\ =
3 ! g \¥ =
a 10 R 8 10 N =)
SGM?G-SIO‘ i i SGM7G-1E
i sawreto. Tt
1 R 1 =
0 50 100 150 200 250 300 0 50 100 150 200 250 300 =
Torque reference (percent of rated torque) Torque reference (percent of rated torque) £
(%) (%) &L
2]
(%]
(<)
Note: e
The overload protection characteristics do not mean that you can perform continuous duty operation with an output of 100 % or higher. Use 8
the Servomotor so that the effective torque remains within the continuous duty zone given in Motor Speed-Torque Characteristics.
=
2
[«5)
o
o
<C
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Rotary Servomotors SGM7G

High-speed Servomotors

Detection time (s)

Detection time (s)

SGM7G-05
10000 T
{
|
1000
\\
100 ™
\ SGM7G-05
AN
N
10 >
y
0 50 100 150 200 250 300 350
Torqgue reference (percent of rated torque)
(%)
SGM7G-30 and -44
10000 I
1
1000 e e
~N
100 ™
\
SGM7G-30
N\
10
SGM7G-44
9 I
0 50 100 150 200 250 300
Torque reference (percent of rated torque)
(%)
Note:

10000

1000

100

Detection time (s)

10

SGM7G-09, -13, and -20

s

Ny
= SGM7G-20 =
\
NN
SGM7G-13 =
SGM7G-09

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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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 T T 1 120 ol ]
SGM7G-30, -44, -55 7G-1A, -1E
100 100 100 > 100 7
3o e s 8 o 80
[ /< [ [ p SGM7G-75 IS Y
o> 60 o 60 o 60 o 60
£ SGM7G-05 £ SGM7G-09, -13, -20 £ £ //
© © ©
£ 40 $ 40 § 0 5 0
a a a a
20 20 20 20
0 0 o 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.

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

Rotary Servomotors SGM7G
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Rotary Servomotors SGM7G

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.

Note:
1. Us

e 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
100 100
5 S
© 80 4 © 80
© SGM7G-05 © SGM7G-09, -13, -20
o 60 \ o 60 \
£ £
© T
@ 40 5 40
a a
20 20
0
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
Surrounding air temperature (°C) Surrounding air temperature (°C)

120 e
SGM7G-1E SGM7G-30, -44

100

g

° 80

o SGM7G-75

o 60 1

= SGM7G-55, -1A

S 40

D

. \[|
20 \

0
0 10 20 30 40 50 60 70

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.

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

an altitude that exceeds 1,000 m (2,000 m max.), the heat
dissipation effect of the air is reduced. Apply the appropriate

derat

Note:

altitude of 1,000 m or less. If you use a Servomotor at

ing rate from the following graphs.

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.

100

[09)
(@}

Derating rate (%)
ey D
o o

N
o

56

120
100
8
/ 980
o
[ SGM7G-05 60 [—SGM7G-09, -13, -20
£
©
5 40
Q
20
0
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Altitude (m) Altitude (m)
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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.

SGM7G-30, -44

100

o}
o

Derating rate (%)
B (2]
o o

N
o

e
- /\

/
SGM7G‘—55, 775‘, -1A, —1‘

0
0

500 1000 1500 2000 2500
Altitude (m)



Rotary Servomotors SGM7G

External Dimensions
SGM7G-05

(%)
=z
=
<5}
=
=
Q
(]

L
LL .
- 1 Notation
LM 40 O: Square dimensions
. b : Shaft End Details ! 5
3 NS @ | 40 =
& % & L
& R B L 1 d »\QQ : 5 S =
6T UL ; <} ; S| g 8
2 — i _ | W oS &
i g S L e
]
1IN i Q —H T
(e —10 -
’ Sl g
== Ty e : g
— . - Q o
= ] == - s
i I | | =
= 4 x 6.6 dia. =
10 Refer to Shaft End Specifications. 2
L2 —
% Unit: mm
2
=2
o
o
=
o
LUl
54 L1 J wn
(%]
Shaft End A i:J
Model SGM7A- L LL LM L1 L2 LB Dimensions LI 3
s Q =
181 141 103 127 0 0 ] S
o
osbEFed @14 (74 (38 't (e 80 5 0s0 18001 0 , =
o

Note:

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. GE;
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=
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Rotary Servomotors SGM7G

SGM7G-09, -13, -20

58

L
LL 1]0.04
LM 58 Q7 v v
12 6 ) § Shaft End Details :
| :
K §
o |
@ )
g8 g <
- q O 0l ©Q |

[#]0.02

Refer to Shaft End Specifications.

L2

Unit: mm

54 L1

Model Shaft End Dimensions
e 5.6

197 139 101 125 0
09DOFSO 239 175) 137) 69 @) 00ms 1900 40 (7.6)
213 156 117 141 0 0 7.2
lebln (0] (249) (191) (153) & (177) MO0 220018 40 ©.1)
231 173 135 159 0 0 8.7
20D0F20 G ) ne 103 iog | e | 2lag | o e

Note:
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.
Refer to the section Connector Specifications SGM7G.
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SGM7G-30,

L

-44, -55 and -75

LL

LM

79

18

3.2

S dia.

LB dia.

L2

54

L1

Rotary Servomotors SGM7G

Shaft End Details

79)
3.2)
<
el
T 8
%
Q

Refer to Shaft End Spemﬁcahons

Unit: mm

Shaft End Dimen-
glGo.ae?lG- ------ Approx Mass [kg]

30D0OrF20

44D0OF20

44D0OR20O

55D0O0F20

75D0OF20

Note:

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

162
(210)
186
(234)
186
(234)
223
(267)
269
(313)

124
(172)
148
(196)
148
(196)
185
(229)
231
(275)

118

112

143

189

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.
Refer to the section Connector Specifications.

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

11430035

114.3% 0os
114.3% 1os
114-390 025

114.3% s

+0.01

35;

352001

35:001

0
42—0 016

0
42 -0.016

e (13 g)
76 240
e (;iig)
1o ég:g)
L égjg)

59

Contents

2
L
S
=1
o
=
>
=
<
s
S
[a'm

Linear Motors

Option Modules SERVOPACKsS

Cables & Periphery

Appendix



Rotary Servomotors SGM7G

SGM7G-1A and -1E

L
LL 116
i L 1]0.061A] e
20, | 4 3 i
[6]0.04 dia. 3 Shaft I(E1n1d6)Deta|ls
§ 0220 & ;
5 ) :
kel rL‘b (4)
L N 2
0 Qo
°
e © |- - =
m
- (@]
|| el o]
; ; L] < R | _ T
o
00 | . 8
4 x 13,5 dia. 5 3 \z
70_|_ 115 2 Q
L1 T
L2 Refer to Shaft End Specifications.
Unit: mm

Model Shaft End Dlmen5|ons
57.5

449 333 295 319
1ADOF20 (500) (384) (346) 227 @371) 00,046 42 ooe 90 (65.5)
511 395 357 382 0 40,080 67.5
1EDOF200 o e A 289 @70 20ome 188 85,4, 60 110 (79.5)

Note:
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.
Refer to the section Connector Specifications.
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Rotary Servomotors SGM7G

Shaft End Specifications

SGM7G-00000O00

;

Specification
2orS* 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
\# |
- =T — 71 Q 30 40 40 40 76 110
& S dia.
0 0 0 0 +0.01 0 0 +0.030
S 19 22 24 35 42 42 55
-0.011 -0.013 -0.013 -0.018 0 -0.016 -0.016 +0.011
Code: 6 or K* (Straight with Key and Tap)
V#' 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 +0.01 0 0 +0.030
T T Y——— S 16 o011 19 4018 22 5013 24 013 35, 42 5016 42 5016 95 Loom
& w 5 5 6 8 10 12 16
T 5 5 6 7 8 10
U 3 3 BY5 4 5 6
) M12 screw,
[@ M5 screw, Depth: 12 Depth: 25 M16 x 32L 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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Rotary Servomotors SGM7G

Connector Specifications

SGM7G-05DOIF to -44DOF and SGM7G-05DOR to -30DCR
e Encoder Connector Specifications

Receptacle
Size: M12
Part number: 1419959

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

e Servomotor Connector Specifications

Receptacle
Size: M23
Part number: 1617905

Model: ST-5EP1N8S8AADOOS
Manufacturer: Phoenix Contact

SGM7G-55D0OF to -1EDOF and SGM7G-44DOR

¢ Encoder Connector Specifications

Receptacle
Size: M12
Part number: 1419959

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

Receptacle
Size: M40
Part number: 1607927

Model: SM-5EPWN8SAADOOS
Manufacturer: Phoenix Contact
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Rotary Servomotors SGM7G

Servomotor Connector Rotational Angle

Contents

Allowable number of rotations: 10

SGM7G-05D0O0 to -20D0OO SGM7G-30D00, -44DOIF SGM7G-44D0OR, -55D0F,
-75D0OF, -1ADOF and -1ADCF
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Linear Motors
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Content - Linear Servomotors

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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Content - Linear Servomotors

Linear Servomotors

SGLF (Models with F-Type Iron Cores) 66
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Linear Servomotors

66

Model Designations

Moving Coil

SGL FW2- 30 DO70 A S

Linear Servomotors:

1st digit - Servomotor Type

Code Specification

F With F-type iron core
070
2nd digit - 120
Moving Coil/Magnetic Way
Code Specification 200
. . 230
W2 Moving Coil
380

3rd + 4th digit - Magnet Height

Code Specification

30
45
90
1D

45 mm A
90 mm
135 mm

5th digit - Power Supply
Voltage

Code Specification

D

Sigma-7 Series st 2nd 3rd+ 4th 5th 6th-8th 9th

6th ... 8th digit -
Length of Moving Coil

Code Specification

70 mm

125 mm
205 mm
230 mm
384 mm

9th digit - Design Revision
Order

30 mm Code Specification
Standard Model

1 E

10th 11th 12th  digit

10th digit -
Sensor Specification

Code Specification

Without polarity sensor,

U with thermal protector

With polarity sensor and
S
thermal protector

11th digit - Options

Code Cooling Method
1 Self-cooled
L Water-cooled*

12th digit - Options
Code Connection

Metal round connector

£ (Phoenix)

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

Magnetic Way

S G L

Sigma-7 Series it 2nd  3rd+4th 5th-7th 8th  digit

Linear Servomotors:

1st digit - Servomotor Type

Code Specification

F With F-type iron core
270 270 mm

2nd digit -
Moving Coil/Magnetic Way 306 306 mm
Code Specification 450 450 mm
M2 Magnetic Way 510 510mm

— . 630 630 mm
3rd + 4th digit - Magnet Height 714 714 mm
Code Specification
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.

FM2-30 270 A

5th ... 7th digit -
Length of Magnetic Way

Code Specification

YASKAWA SIGMA-7 | CATALOG



Linear Servomotors SGLF

[22]
)
. . . . . oy

Precautions on Moving Coils with Polarity Sensors £
=
o
O

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.
w
—
o
=
o
=
=
=
<
=
2

Correct Installation Incorrect Installation
Moving Cail
movement direction Polarity sensor R

- . .
Polarity sensor Moving Caoil

\

%)
L
S
=1
o
=
—
IS
<
=
p

Ve
\ / Magnetic Way _ 73

E———— — - ~ )

Edge of Magnetic Way
Edge of Magnetic Way
<2
2
o
=
Total Length of Moving Coil with Polarity Sensor o
(95)
L . - Length of Length of
- Moving Coil ; ; . Total Length,
A ‘ L1 . . Model SGLFW2- Moving Coil, | Polarity Sensor, L (mm)
- - = Moving Coil 8
30D070AS 70 97 =
'l 30D120AS 125 27 152 38
30D230AS 230 257 =
45D200AS 205 237 IS
45D380AS 384 . 416 a
E Sy S 90D200AS 205 237 =
_/_ - ‘Y _ 90D380AS 384 416
Polarity sensor Magnetic Way =
2
=3
>
o
o
wn
[«5)
e}
<
S
>
=
=
[«5)
o
o
<
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Linear Servomotors SGLF

Ratings and Specifications: SGLFW2 Models

Specifications

Linear Servomotor Moving Coil
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

030A0 120A0 230A0 200A00 380AO0 200A00 380A00 560AC0 380A0 560AC0

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.

YASKAWA SIGMA-7 | CATALOG



Linear Servomotors SGLF

Ratings

Linear Servomotor Moving Coil ‘ 30D ‘ 45D
Model SGLFW2- 070A0O 120A0 230A0O 200A0 380A0
Rated Motor Speed (Reference
Speed during Speed Control)*! . 0 &Y 4 <l A
Maximum Speed*’ m/s 5.0 5.0 5.0 4.5 4.5
Rated Force*' *2 N 45 90 180 280 560
Maximum Force*! N 135 270 540 840 1500 1680
Rated Current*' Arms 1.4 1.5 1.5 2.2 4.3
Maximum Current*' Arms 5.3 5.2 5.1 8.1 13.6 16.2
Moving Coil Mass kg 0.50 0.90 1.7 2.9 5.4 g
Force Constant N/Arms 33.3 64.5 129.0 137.0 136.7 g
BEMF Constant Vi () 111 21.5 43.0 45.6 45.6 -
phase @
Motor Constant N/m 11.3 17.3 24.4 37.6 53.2 5
Electrical Time Constant ms 7.6 7.3 7.3 20 19.6
Mechanical Time Constant ms 3.9 3.0 2.9 2.1 1.9
Thermal Resistance
(withiHeat Sink) KW 2.62 1.17 0.79 0.60 0.44
Thermal Resistance
(without Heat Sink) K/W 11.3 4.43 2.55 2.64 1.49
Magnetic Attraction N 200 630 1260 2120 4240
Combined Magnetic Way, SGLFM2- 30000A 45000A
Combined Serial Converter Unit,
JZDP-OOO0- 651 652 653 654 655
' SGD7S- 1R9D 1R9D 1R9D 3R5D 5R4D 8R4D
e SGD7W- 2R6D 2R6D 2R6D 2R6D 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
: Intermittent duty zone

SGLFW2-30D070A

6 6
Q z @
E° g’ S
K g B
D jo jo
Q3 G F s
S S S,
(s} [s} [s}
= > ! =,
o ’ 0 50 100 150 200 250 300 o
o 50 100 150 o 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
D, @ B,
£ g’ £ \
N\
g s 8 s g s <
D jod jod
Q Q Q
22 2 2 2
L2 2 A 2
o o o
S ! = =
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.

With three-phase 400-V input
With three-phase 400-V input

SGLFW2-30D120A

YASKAWA SIGMA-7 | CATALOG
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Ratings

Linear Servomotors SGLF

Linear Servomotor Moving Coil 90D
Model SGLFW2- 200A0O 380A0 560A0 380A0O 560A0
Rated Motor Speed (Reference
Speed during Speed Control)*! i &0 <0 Y 2o £
Maximum Speed*! m/s 4.0 4.0 4.0 3.5 3.5
Rated Force*! *2 N 560 1120 1680 1680 2520
Maximum Force*! N 1680 3360 5040 5040 7560
Rated Current*' Arms 3.8 7.7 1.5 10.9 16.3
Maximum Current*! Arms 14.0 28.0 42.0 39.7 59.6
Moving Coil Mass kg 5.3 10.1 14.9 14.6 21.5
Force Constant N/Arms 154.0 154.0 154.0 163.0 163.0
BEMF Constant Vims /(m/s) / 51.3 513 513 54.3 54.3
phase .
Motor Constant N//W 59.2 83.7 102 103 126 S
Electrical Time Constant ms 24 24 24 25 25 §
Mechanical Time Constant ms 1.5 1.4 1.4 1.4 1.3 ;,EJ
Thermal Resistance =
ol s Sl K/W 0.45 0.21 0.18 0.18 0.12 =
Thermal Resistance
ot E e S KW 1.81 1.03 0.72 0.79 0.55
Magnetic Attraction N 4240 8480 12700 12700 19100
Combined Magnetic Way, SGLFM2- o0O00OOA 1DOOOA
Combined Serial Converter Unit,
JZDP-Ooon- 657 658 659 660 661
Applicable SERVOPACKs SGD7S- 5R4D 120D 170D 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
g @ @
E 4 E 4 E 4
B g s B s
g o] oy
@ & &
B 2 b_ 2 6 2
3 R s A
= S 1 S
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
o 5 ¢
£ £
o RN o ¢
jo D
jod D
aQ Q ,
2] 2]
5 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.

YASKAWA SIGMA-7 | CATALOG



Linear Servomotors SGLF

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

SGLFW2-30D120A and -230A

1000
> 100 \ - 100
jo} jol
£ E \
[$] o
3 10 \\ g 10 SN
\ \\
1 1
50 100 150 200 250 300 350 400 50 100 150 200 250 300 350 400
Force reference (percent of rated force) Force reference (percent of rated force)
(%) (%)
SGLFW2-45D, -90D, and -1DD
1000
100
w
o \
£
S
g 10 \\
\\
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
that the effective force remains within the continuous duty zone given in Force-Motor Speed Characteristics.
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Linear Servomotors SGLF

External Dimensions
SGLFW2-30

Moving Coil with Polarity Sensor: SGLFW2-30D070AS

Polarity sensor 50 min. 70
12.2 5.8
-+
40401 Magnetic Wa 27 20 20 (12)
27.5) 15 Thermal protector relay
~ Py connector (Molex Japan Co., Ltd.)
o) Receptacle housing: 5557-02R S B 3
H, Plug housing: 5559-02P & 8 " /
Q) *} — . XF -/
I ]
o S I LS D Y i
ol | o ol © © Polarity sensor and thermal F‘ Y\ hd hd \
2 J? ES) A protector cable o ‘~
S HEE = UL20276, AWG28 e =
3 © 3 3xM4x8
= 4 2 x #4-40 g
10.2 29+0.1 A UNC screws 600/ Servomotor Main Circuit Cable
(10.2) — 50 min. UL2586, AWG19
Gap: 0.8
without magnetic cover
Gap: 1.0 Thermal protector cable
‘me UL1333, AWG20

with magnetic cover
Thermal protector relay cable
UL1333, AWG22

Polarity sensor and thermal

The Moving Coil moves in the direction in-

dicated by the arrow when current flows in
' the following phase sequence: U, V, W.

protector connector o - - )
Servomotor connector Approx. mass: 0.6 kg
Unit: mm
Moving Coil without Polarity Sensor: SGLFW2-30D070AT
70
40+0.1 Magnetic Way 12.2 5.8 19
N 20 20 (12)
(27.9) 4—1 5 50 min.
)
© 1= | gﬁr gﬁr i o
ol & 1 3 | — bbb [
o) B PN . . \
© ’@F ‘ J of © 3 S ¢ S
S ] @ + & - X
] - | -
S © Refer to the following figure ©.
Servomotor Main Circuit Cable
(10.2) 29+0.1 UL2586, AWG19

Thermal protector cable
Gap 0.8
without Thermal protector connector
magnetic cover
Gap 1.0

with magnetic cover 5;[ i T

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.

)

Approx. Mass

Moving Coil Model

SGLFM2- [kal
30D070AS
DO 70 40 54.6 0.6

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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Approx. mass: 0.6 kg
Unit: mm



Linear Servomotors SGLF

L
=
o
=
38
Moving Coils with Polarity Sensors: SGLFW2-30DOOOAS
»
S
p=]
o
Polarity sensor 50 min. L1 E
40:0.1 Magnetic Way 12.6 _§
p— Thermal protector relay 27 26.7 (33.2) o
(275 |1.5 connector (Molex Japan Co., Ltd.) L2 o
= Receptacle housing: 5557-02R
— H 1 Plug housing: 5559-02P 3 @ s s s sy 75 7
© _ R . —
|5 : — + + o f
3 DG o T ) 3 Polarity sensor and E ﬁi e Y Y AN
2— l £ ) — thermal protector cable i k _ »
S H{EP o UL20276, AWG28 a8 + j Z
&l { ,'f 8xM4x8 §
© | sld 2 x #4-40 UNC L3 =
(10.2) 29401 - Servomotor Main Circuit Cable =
o] 0.2 UL2586, AWG19 £
Gap 0.8
without magnetic cover T | toct bl
Gap 1.0 ermal protector cable

' . UL1333, AWG20
with magnetic cover The Moving Coil moves in the direction in-

Thermal protector relay cable - dicated by the arrow when current flows in
UL1333, AWG22 the following phase sequence: U, V, W.

Polarity sensor and thermal

protector connector /

Servomotor connector - — — — — _ .

SERVOPACKS

Unit: mm

(%2}
<@
=]
=
=}
=
Moving Coils without Polarity Sensors: SGLFW2-30DOOOAT s
2
o

L1

40+0.1 ;
Magnetic Way 12.6 26.7 L2 (33.2)
27.5 1.5 :
< 50 min. .
G-?\ | }]Z vi ‘@?’ ‘@?’ Sy Sy 25 ZSY PZSY 7"7/1 ._é
15 @] — * + s / 5
T5) f AN F—— 5 % o) i (a1
el o T e e < o ° o
5, = ¥ @ ﬁ 7: , i - B 7> E
— [to) Refer to the following figures ©® and @. 8
—~ oS ~ (&)
ol F L3
6 gl
(10.2) 29+0.1 Servomotor Main Circuit Cable
o / UL2586, AWG19

Gap 0.8 Thermal protector The Moving Coil moves in the direction in <
ap V. t - =
without magnetic cover connector Lﬁrgg pArs\t/z:gtgr cable - dicated by the arrow when current flows in '8
Gap 1.0 ' the following phase sequence: U, V, W. CIQD_
with magnetic cover o
| | | | <

Servomotor connector —

Moving Coil Model Approx. Mass
1.0
1.8

Unit: mm

30D120A0 125 52.5 105.9
30D230A0 230 157.5 210.9

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

Magnetic Ways: SGLFM2-30000A

2 x N, 4.8-dia. mounting holes
— 8.5dia. 0.4

= @ @ ® &
i &I‘!‘H‘H‘H‘H‘H‘TH‘H‘H‘ FIFIFIFITIFIFITIFIFIF
e e w1 1oy T Tl e e A e s Wl e [ TV SY INTTEY TR TR
| ,\-I_H_H_H‘jl‘ﬂ‘ﬂ‘ﬂ_jl_ﬂ_ﬂ_u I_H_j!‘jl‘jl‘j!_ﬂ‘jl_yl:/l:u‘_,
- ©_ _ &
Toz || g
6,1 4142
10.2K0.1 45 (49) | (Reference mark)
22.5+0.1 L2 (22.5)
Ef L1+0.1
Reference mark
EI (There are two, approx. 4-dia. indentations.)
Height of screw head: 4.2 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

30270A 270 225 (45 x 5)
30450A 450 405 (45 x 9) 1O :
30630A 630 585 (45 x 13) 14 2.0
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Linear Servomotors SGLF

[22]
=
(o=
[<5)
=
=
o
(&)
Moving Coils with Polarity Sensors: SGLFW2-45DOCOAS
(22
=
2
Polarity sensor and thermal protector ~ Thermal Protector Relay Connector (Molex Japan Co., Ltd.) o
cable UL20276, AWG28 Receptacle housing: 55657-02R 2
Plug housing: 5559-02P -
ja
)
50 min. L1 o
50£0.1 32 48.5 L2 (55) o
(36) Magnetic Way Polarity
[ O Sensor
| S Pas 7 75
o) [t — L
~ i
ey | ol :*69 & & A4 \
2 of ¥ 3 , |
Ha il 1€ 77$\ & & & |
~ g o L
e c) = ]
o “’.‘ L3
" (;i)),,< 3;,0 , e} QQ Senvomotor Mein Cicut Cable Rfer to the following figures © and @.
- = o F T m 9 UL2586, AWG19

Thermal protector cable

without magnetic cover UL1333, AWG20 The Moving Coil moves in the direction in-

. /

Linear Motors

Gap 1.0
dicated by the arrow when current flows in
with magnet\chi\fzo Thermal protector relay cable the fol y h SUV W,
UNC screws UL1333, AWG22 _ e following phase sequence: U, V, W.

Polarity sensor and thermal
protector connector

=

Servomotor connector

(]
. 2
Unit: mm O
<C
S
Moving Coil Model
Approx. M k =
SGLFW2- I LEED L)) =
45D200AS 205 89.5 187 wn
45D380AS 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.
(%]
@
>
=}
=
Moving Coils without Polarity Sensors: SGLFW2-45DCO0O0OAT =
o
=
o
o
L1
=
50+0.1 12 48.5 L2 (55) D
(36) |2 Magnetic Way 50 min| =
= , 5
I @ AR PASY ZIS ZRS D_
© 2]
— 57 (% ol v o] ® d b o)
10 M ol ¥ 2 N \ @D
| 2 o© 100+20 1 & & L3 (53 | o
2 S = % L_i <
o ’ / =
) wl = Refer to the following figures ® and @.
elllg |9z
A L3
11.2
( ) 96:0.1 Re fer to the following table. o
Servomotor Main Circuit Cable
Gap 0.8 Thermal protector connector UL2586, AWG15 The Moving Coil moves in the direction >
vathout magnetic cover _ indicated by the arrow when current flows 2
ap 1.0 Thermal protector cable in the following phase sequence: U, V, W. D
with magnetic cover UL1333, AWG20 %
. . . . <
— | | | |
2
Servomotor connector i 4
Unit: mm

Moving Coil Model
SoLriiz ENEE N S T

45D200AT 205 89.5 187
45D380AT 384 268.5 365.5 O.S 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.

77



78

Linear Servomotors SGLF

Magnetic Ways: SGLFM2-45000A

2 x N, 5.8-dia. mounting holes

— 10dia. T 0.5
©

= = E; & ® ® ® ®
o TTFH‘U‘?TFH‘U‘7T7I‘H‘7TQ“H‘W‘7 1 ar
H e g TntHs - H—H e e H bl gl g
I 0 I‘_IL_II\_H\_IL_!L‘IL_H‘_!l I \JL_IL_I\_IL_IL_!L_!L_IL_ IQ
= ] ® @ ® —H—@
(o] 0.2 ] © ‘ \
6 5.2
11.2:0.1 102 ‘ 102)
= 51K0.1 L2 (61) Reference
L120.1 ma”‘)
L;J Reference mark
(There are two, approx. 4-dia. indentations.)
ti*
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

45306A 306 204 (102 x 2) 3
45510A 510 408 (102 x 4)
45714A 714 612 (102 x 6) 7 3 4

YASKAWA SIGMA-7 | CATALOG

“ Approx. Mass
[kg]



Linear Servomotors SGLF

L
=
<5}

&
=
S

O

Moving Coils with Polarity Sensors: SGLFW2-90DOOOAS
(2
2
Thermal protector relay connector (Molex Japan Co., Ltd.) o
Receptacle housing: 5557-02R =
Plug housing: 5559-02P 50 min L1 P
S
£
Polarity sensor | 32 48.5 L2 (55) (=]
50:0.1 ~—i: Refer to the following table. ==
86) |2 12
[©) Magnetic
f— Way
S “ g \ 1\ . . o . )
&) —
/
o fra— H
8 + - ﬁ_ o° © © @ ° © ,\ »
&l ol |+ SN o o N o o ; S
@ < P @ © © @ @ © Y (=)
e I 2 x #4-40 UNC / oL ® ® o ° ® 3 =
ﬁ ol — screws N =1 =N ‘ _/ §
o llg |93 y i 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 UL2586, AWG22 - indicated by the arrow when current flows =c2
protector connector in the following phase sequence: U, V, W. (&)
=
Servomotor connector % ' ' ' ' ' ' [®)
=
o
L B B B y LU
Unit: mm
Moving Coil Model Approx. Mass
SGLFW2- [kg] 2
90D200AS 205 89.5 187 =
90D380AS 384 268.5 365.5 O.S 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
g
=
5040.1 Refer o the following table. L1 q:_)
@6)_, 2 L2 o
£ Magnetic Way 12 48.5 (69) o
. — T \ %)
=) = =S &S e s 7 <@
© — %
/
(=] 0 ¢ 4 @ @ R L3 |
8+ 8115 ¥ = { <
% Q - S 2 & & & & & ;
(el I IS |
H & ol ® 3 3 ® ® /
ﬂ ol NV R
(ORIIS S| &| servomotor Main Circuit Cable L3 =<
(11.2) 3640.1 UL2586, AWG12 in. o | =
~— 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 T 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: SGLFM2-90000A

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

©
©
i — ¢
s [ 10
Sl H 1
‘ N ’ l Q ‘ ,
Wﬁ,@,loi l"‘H"H [
[
sl |1l
Sy on
1 Y T S S JL
El, D
[2[o3 ] P
61]|52 102
11.2K0.1 51XO.1 L2 (61) (Reference mark)
L1K0.1
Reference mark
J (There are two, approx. 4-dia. indentations.)

Height of screw head: 6.7 max.

Mounting Section Details

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.

90306A 306 204 (102 x 2
90510A 510 408 (102 x 4) 5 .
90714A 714 612 (102 x 6) 7 5.9

Magnetic Way Model Approx. Mass
SGLFM2- L1201 “
) 3 2.6
4.2

YASKAWA SIGMA-7 | CATALOG

Unit: mm



Linear Servomotors SGLF

n
=z
=
[<5)
=
=
o
(&5}
Moving Coils with Polarity Sensors: SGLFW2-1DDOCOCAS
(%)
—
Thermal protector relay connector -g
Polarity Sensor (Molex Japan Co., Ltd.) =
Polarity Sensor and Receptacle housing: 5557-02R -,
thermal protector cable Plug housing: 5569-02P _§
UL20276, AWG28 L1 2
5010 1 E 533“?” A?Z 5 L2 (55)
(36) )2 1=
S - - - - -
ﬂ: - @% A 2 725 2
- i —& & & &
P ‘ ®
® ! 2 “n ! =)
[¥a} W o5 | .45
R e o o ° o =
- n 2x-40 k g / ]
. = UNC Screws e =
= o) 7 g Q\ ° ‘ : 7\ B
= s [/ 60 min. i 1 2xM8x 15 - -
(6) FV N Thermal protector cable UL 1333, AWGZOL3
(11. 2)| [3820.1
Gap 0.8 without magnetic sensor QW’S\ Thermal protector relay cable The Moving Coil moves in the direction indicated
Gap 1.0 with magnetic sensor © UL1333, AWG22 by th h 1t fl the followil 2
Polarity Sensor and Servomotor Main Circuit Cable v the amow w e_n curentiows in the following ?f)
thermal protector connector UL2586, AWG12 | ‘ Dbase sequence: U, \/ W. 2
(10.4 dia) T T ! ! %
Servomotor Connector =
— — - - — — o
- - - - - - LU
Magnetic Way (2]
Unit: mm
n
<@
. R . . =
Moving Coils without Polarity Sensors: SGLFW2-1DDOOOAT 3
=
11 S
=
12 (55) =3
(@)
‘d&’i”i"ﬁ"*f”‘d”j
o & ) >
[<5)
=
= ! =
< o =
~ o
/ o3
° ° | 2
— _8
12-M8 Tapped Holes, Depth 16
The moving coil moves in the direction
_ indicated by the arrow when current flows =
in the order of phase U, V, and W, -8
. . D
! ! o
(=}
Linear Servomotor Connector ‘ <C
Thermal Protecior Connmector B —
N\ Magnetic Way )
500-120-827 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
SOERWES @ [ko]
1DD380AO 384 2685  365.5 0.3 14.6
1DD560A0O 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 K N, 10-dia. mounting holes

& . 15diaT3
o 15 dia.
h — @ © ©Q N\ @© © 1 O _
s oI j'mmmru IR R ERERIEERE 7H
s [ 0o [ | [ e T e Y e Y O Y I N [
= [ 0o (e N [ e T I O I | | A | [ |
0| © Imllnll IERIERIE] (N | [ e I e e N e B e O e N [
T e vt T L A A L/ e L H_ITN‘ITS‘HNWS—H_ILI
(R 0o [ N N I 1 I T e e I Y A | I A | I
Q (N 0o A N R H [ I e e I R I O A I
B | 1 T A N I T | B AT 1
| LJ gL L JeJeJe Je '_JLJLJLJLJLJLJLJLJLJL;:\
- it D © @ \ @ 4 H——
[0.3]
3
6|l 5.2 102 \(102)
11.250.1 51:0.1 L2 1) |\
(Reference
L1=0.1 mark)
Reference mark
(There are two, approx. 4-dia. indentations.)
Height of screw head: 8.2 max.
Unit: mm

Mounting Section Details

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
1D306A 306 204 (102 x 2) 3 3.7
1D510A 510 408 (102 x 4) 5 6.2

1D714A 714 612(102x6) 7 8.6
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Linear Servomotors SGLF

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

e Servomotor 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

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 Caoil.

SGLFW2-30D120AS
SGLFW2-30D230AS

SGLFW2-30D070AS

1 -
Connector: ST-5EPTN8A9003S (1607706) 3 Eﬂase t/J
Contact: ST-10KP030 (1618261) - Fhase
From Phoenix Contact GmbH & Co. KG 7 Phase W

Ground FG

Case Shield

Y

Su
Sv
Sw
0V (power supply)

Not used

O©o~NOO O M W N

Thermal protector

SGLFW2-45D200AS
SGLFW2-45D380AS

‘ ‘ ; ‘ ‘ V'V ‘ } ‘ 12V
Ve | - Va AV/I(J N7
u
s | L] = ST ]
9] 1 R 5 5 : —
E ! W\ 7 E | by
8 Vv f ! isv‘ 1 n 8 Vv | I coz]v & /4
2 CLL LN 5 ‘ | g L L 1T \
2 f f 4 ‘ | &a | |
2 | o : T | ST i
C
= W T 7 sl | = Vwﬁi | } 7 SA‘V/XJ | S | Z
N TN NOZEENE IR
Ll \ [ 1] |
0 160 360 540 ; = — = ! & L -

Electrical angle (°) Electrical angle (°)

Electrical angle (°)

+5 V (thermal protector)
+5 V (power supply)
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Linear Servomotors SGLF

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

e Servomotor Connector

Connector: ST-5EP1N8A9003S (1607706)
Contact: ST-10KP030 (1618261)
From Phoenix Contact GmbH & Co. KG

Receptacle housing: 56557-02R
Terminals: 5556T or 5556 TL

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-5EP1N8SA90A2 (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-002CH

YASKAWA SIGMA-7 | CATALOG

oA N =

Ground
Case

—_

©o~NO O M 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 Coil.

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

e Servomotor Connector

e Thermostat Connector

Connector: SF-5EP1N8A9Q0A2 (1605496)
Contact: SF-7MP2000 (1605626)
From Phoenix Contact GmbH & Co. KG

Receptacle housing: 5557-02R
Terminals: 5556T or 5556TL
From Molex Japan Co., Ltd.

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

AT T T A
Vu A//.’d V/ 2
s L] %N 1
= P Pl
g W Z g
8 A |
Q [
3 ol !
z Iy |
Vw
£ LN
0 180 360 540
Electrical angle (°)
1 Phase V
2 -
4 -
B Phase U
6 Phase W
Ground  FG
Case Shield
1 Thermal protector
5 Thermal protector
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Content - SERVOPACKSs

Single Axis

Dual Axis

SGD7S-000DAOB

EtherCAT
communication
reference

SGD7W-O0O0ODAOB

EtherCAT
communication
reference

YASKAWA SIGMA-7 | CATALOG

SGD7S-O000D30B

MECHATROLINK-III
communication
reference

SGD7W-O0O0OD30B

MECHATROLINK-III
communication
reference




Content - SERVOPACKSs
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SGD7W 98
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SERVOPACKS

Model Designation

Single Axis Amplifier
SGD7sS - 1RQ9 D A0 B 000 Fo4

Sigma-7 Series 1st ... 3rd 4th 5th + 6th 7th 8th ... 10th 11th ... 13th digit
Sigma-7S Models

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

pecifications

Motor Capai : Code Specification o Applicable
Code Specification D 400 V AC Code Specification Models
Three-phase, 400 V 000 Without Options All models
1R9  0.5kW 5th + 6th digit - Interface 026 With relay for holding All models
3R5 1.0 kW Code Specification brake
5R4 1.5 kW A0 EtherCAT
11th ... 13th digit - FT/EX Specification

120 3.0 KW 30 MECHATROLINK-III *, RJ45 . . &

communication reference Code  Specification
170 5.0 kW F64 Zone table
210 6.0kW 7th digit - Design Revision Order Bolded options are considered standard
260 7.5kW B Standard Model warehouse products
280 11.0kW

370 15.0kW

88 YASKAWA SIGMA-7 | CATALOG



SERVOPACKSs SGD7S

L
' ' ' =
Ratings and Specifications 2
S
O
Ratings
Three-phase, 400 VAC »
1=
o
Model SGD7S- 1R9D 3R5D 5R4D 8R4D 120D 170D 210D 260D 280D | 370D E
Maximum Applicable Motor Capacity [kW] 0.5 1 1.5 2 3 5 6 7.5 11 15 _§
)
Continuous Output Current [Arms] 1.9 3.5 5.4 8.4 11.9 16 20.8 25.7 28.1 37.2 o
Instantaneous Maximum Output Current [Arms] 5.5 8.5 14 21 28 42 55 65 70 85
Main Giruit Power Supply Three-phase, 380VAC to 480VAC, -15% to +10 %, 50 Hz/60Hz
ain Circui
Input Current [Arms]* 1.4 2.9 4.3 5.8 8.6 14.5 17.4 21.7 31.8 43.4
Power Supply 24VDC +15% %)
Control Power Supply )
Input Current [Arms]* 1.2 1.4 1.5 =
Power Supply Capacity [kVA]* 1.1 2.3 3.5 4.5 71 1.7 124 14.4 21.9 30.6 %
Main Circuit Power Loss [W] 19.2 30 62.3 89.4 136.8 188.7 188.4 228.5 278.2 389.8 S
Control Circuit Power Loss [W] 21 22 28 32 5
Power Loss* ilt-i i i
Built-in Regenerative Resistor 14 14 8 o8 8 36 (180)° (240)*
Power Loss [W]
Total Power Loss [W] 54.2 65 111.3 138.4 185.5 246.7 216.4 256.5 310.2 389.8
Built-In Resistance [Q)] 75 75 75 43 43 27
. Regenerative )
Regenerative Sttt Capacity [W] 70 70 140 140 140 180
Resistor =
Minimum Allowable External 75 75 75 43 43 27 18 14.05

Resistance [Q]
Overvoltage Category

* This is the net value at the rated load.

540 VDC

I N T T T T T T

Maximum Applicable Motor Capacity [kW]

Continuous Output Current [Arms] 1.9
Instantaneous Maximum Output Current [Arms] 585
Power Suppl
Main Circuit PRy
Input Current [Arms]* 2
Power Supply

Control Power Supply
Input Current [Arms]*

Power Supply Capacity [kVA]* 1.1
Main Circuit Power Loss [W] 16.4

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

Total Power Loss [W] 37.4

Overvoltage Category

Power Loss*

* This is the net value at the rated load.

3.5
8.5

3.3

2.3
24.4

14
45.4

5.4 8.4 1.9 16 20.8 25.7
14 21 28 42 55 65
513VDC to 648 VDC, -15% to +10%
5.5 6.8 11 18 19.6 26.2
24VDC +15%
1.2 1.4
3.5 4.5 7.1 1.7 12.4 14.4
48.5 73.7 110.4 144.5 188.4 228.5
21 22 28
28 28 28 36 (180)*
69.5 94.7 131.4 166.5 216.4 228.5

28.1 37.2
70 85

38.3 47.6

15
219 306
2782  389.8
32
(240)*
3102 3898
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SERVOPACKs SGD7S

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 —

8 N

§o) ~~

Q

10 ¥
1 .
100 200 Instantanegus 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.

YASKAWA SIGMA-7 | CATALOG



SERVOPACKs SGD7S

Specifications using EtherCAT Communication Reference
tem _________[Specifiation |

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

(CN502) 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)

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.

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%

0s 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: 0 Vto +5V

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 /SIO 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

/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
/ZONES3 (ZONE Signal 4 Output
* /nZONE (nZONE Output) 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).

signal
signal
signal
signal

Continued on next page.
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SERVOPACKs SGD7S

Continued from previous page.

Displays/Indicators

EtherCAT Communications Setting Switches

EtherCAT Communi-
cations

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

CNG6B (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

e 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 /HWBB2: Base block signals for Power Modules
EDM1: Monitors the status of built-in safety circuit (fixed output).
ISO13849-1 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 SERVOPACKSs must be used, i.e., 0°C to 55°C. Also, the applicable surrounding range cannot be

increased by derating.

N

Coeficient of speed fluctuation =

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

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-1II Communication Reference
wem . |Specificaon |

Drive Method

With Rotary Servomotor

Feedback

With Linear Servomotor

Surrounding Air Temperature*

Storage Temperature

Surrounding Air Humidity

Storage Humidity

Vibration Resistance

SrviirsrinemiE Shock Resistance

Conditions

Pollution Degree

Altitude
Others

Applicable Standards

Degree of Protection

Input Signals that can

Output Signals that
can be allocated

1:N Communications
Axis Address Setting

Mounting
Speed Control Range
Coefficient of Speed
Performance Fluctuation*?
Torgue Control Precision (Repeatability)
Soft Start Time Setting
Encoder Divided Pulse Output
Linear Servomotor Overheat Protection
Signal Input
Sequence Input
Signals be allocated
Fixed Output
I/O Signals
Sequence Output
Signals
Interfaces
RS-422A Commu-
nications (CN3)
Communications

USB Communica-
tions (CN7)

Displays/Indicators

Interface

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.

e 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: 0 Vto +5V

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 /EXTS3 (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) 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
/ZONES3 (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-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).

signal
signal
signal
signal

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.

Item ‘ Specificati

Communications Protocol

Station Address Settings

MECHATROLINK-III o e
Communications ans !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

083 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

QOutput 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 /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

*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

Front Cover Dimensions and Connector Specifications -
(&)

The front cover dimensions and panel connectors depend on the SERVOPACK interface. Refer to the following figures.

Front Cover Dimensions and Connector Specifications .
S

The front cover dimensions and panel connector section are the same for all models. §

Refer to the following figures and table. g
°
0

¢ Front Cover Dimensions and Connectors

D)
o
=
S [
CN3 100080000000 s
B CN101 (00000000000G <
%[ ‘mgo| =~ | MN0OO0DOOOOOR =
! (000000000000 oNea
YASKAWA . Hg | ’:E CNGB
B
! CN1 N
ol o o CN103 o | <
0 =4
o0 S
il {iN e S
CN201 o0kl 1 one N
E - n
L
i il
1 D L.
—] (] |
S
i j "~ CN7 %
=
4 S
=
(=
=]
* Dynamic Brake Connector only for SGD7S-1R9D up to -170D g_
e Connector Specifications
=
o> [Functon | Mol | onoces | lsipms | Manufectrsr | £
No. Order Code of Plns =%
CN1 I/O Connector DFMC1,5/15-ST-3,5-LRBK JUSP-7CNOO01 Phoenix Contact ,j'?
CN2 Encoder Connector - JZSP-CMP9-1-E 6 Sumitomo 3M Ltd. o3
wn
CN3 Digital Operator - 14 Honda Tsushin Kogyo Co., Ltd. %
O
8sgg/ Fieldbus Connector - - 8 Tyco Electronics Japan G.K.
CN7 LSS Cairizieiion e Sie- - - 5 Tyco Electronics Japan G.K.
maWin
CN8 Safety Connector Kit - 2013595-1 8 Tyco Electronics Japan G.K. ~
CN8 Safety Jumper Connector - JZSP-CVHO5-E 8 Tyco Electronics Japan G.K. g
Main Power Connector I =3
5 [=}
oo SGD7S-1R9D to -170D BLZ 7.62HP/08/180LR SN BK BX PRT JUSP-7CN101 8 Weidmdiller 2
Main Power Connector —
SGD7S-210D to -370D BUZ 10.16HP/07/180F AG BK BX LPR SO JUSP-7CN101-1 7 Weidmouller
Motor Power Connector I
S SGD7S-1R9ID to -170D BLZ 7.62[T/04/180MF4 SN BK BX PRT JUSP-7CN102 4 Weidmdiller
Motor Power Connector I
SGD7S-210D to -370D BUZ 10.16IT/04/180MF4 AG BK BX LPR SO JUSP-7CN102-1 4 WeidmdUller
DC Power Input B
o103 SGD7S-1R9D to -170D BVZ 7.62IT/04/180MF3 SN BK BX PRT JUSP-7CN103 4 Weidmduller
DC Power Input B
SGD7S-210D to -370D BUZ 10.16IT/04/180MF3 AG BK BX LPR SO JUSP-7CN1083-1 4 Weidmdiller
Dynamic Brake Connector I
o SGD7S-1R9D to -170D BLZ 7.62IT/03/180MF2 SN BK BX PRT JUSP-7CN115 8 Weidmoller
Dynamic Brake Connector . . Lo . o . .
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 WeidmdUller
CN201 24V Control Power Input BLF 5.08HC/04/180LR SN OR BX SO JUSP-7CN201 4 Weidmdiller
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Base-mounted SERVOPACKSs

* Three-Phase, 400 VAC: SGD7S-1R9D, -3R5D, -5R4D, -8R4D, and -120D

330

300

80

¢ Three-Phase, 400 VAC: SGD7S-170D

15

330
300

Io

100

Ground terminal, M4 E
ol _| o
-
Ty 2 | 9
el el |
e~ - ~In
®
‘ 70
® -
®
1
o v
& - ® ®

7.5

4AxM5

315+0.5
(mounting pitch)
330

Exterior ~

60+0.5
‘ (mounting pitch)

80

Mounting Hole Diagram

Approx. mass: SGD7S-1R9ID, -3R5D, or -5R4D: 3.4 kg
SGD7S-8R4D or -120D: 3.7 kg
Unit: mm

YASKAWA SIGMA-7 | CATALOG

Ground terminal, M4 f
s )
o
: b dle :
bl ¥ :
© ®= = ~1a
O © 4 x M5
o ® jjw
=
O
70 ‘ ©| G
©H 212 8
e ©
Exterior “|3
— £
n s
0| W
| — ® @
I1C 1|C
m 10, || } 80+0.5
y 100 (mounting pitch)

Mounting Hole Diagram

Approx. mass: 5.5 kg
Unit: mm



¢ Three-Phase, 400 VAC:

15

380
350

ie}
=
(-]

100

SGD7S-210D and -260D

(25)

33.7

Ground terminal, M4

20
41.9)

(75)

41.8

=T
ﬂfigéﬁﬂﬁ%

J

4 x M5

SERVOPACKs SGD7S

7.5

365+0.5
(mounting pitch)
380

10

80+0.5

100

Mounting Hole Diagram

(mounting pitch)

Contents

Rotary Motors

Linear Motors

(2]
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2
[aW
o
=
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L
w

Approx. mass: 7.0 kg 2
Unit: mm =
E=]
S
=
=
o
=
o
(@]
¢ Three-Phase, 400 VAC: SGD7S-280D and -370D
=
Ground terminal, M4 =
. | =3
a NS >
L < s e e o
2 = o3
‘ ‘ 0 ey 2 P
e ‘ sl s
I e =]
o |¥ o /1 =
_ _ 4 x M6 =
o ° @® - . g
ol o Slo o =
| B HIE @ =
»| » Il E=EG} =
70 815 (<5}
3 o
= <
©]
L]
9| 0|
Y g
J it iis
125 || | 155£0.5
180 ' 180 ‘ (mounting pitch)

Mounting Hole Diagram

Approx. mass: 13.5 kg
Unit: mm
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SERVOPACKS

Model Designation

Dual Axis Amplifier
SGD/W - 2R6 D A0 B -

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 -

pecifications

Motor Capacity Code Specification T
Code Specification EtherCAT Code Specification Models
A0 L
Three-phase, 400 V communication reference o Without Options All models
2R6 2x0.75 kW MECHATROLINK-III, RJ4 i i
x 30 C | 0_ , RJ45 026 With relay for holding AN resEs
5R4 2 x 1.5 kW communication reference brake
4th digit - Voltage 7th digit - Design Revision Order Bolded options are considered standard
B Standard Model warehouse products

Code Specification
D 400V AC

98 YASKAWA SIGMA-7 | CATALOG



SERVOPACKs SGD7W

L
' e ' =
Ratings and Specifications 2
S
O
Ratings
Three-phase, 400VAC »
=
o
Model SGDTW- “aReD | SmaD =
Maximum Applicable Motor Capacity per Axis [kW] 0.75 1.5 g
Continuous Output Current per Axis [Arms] 2.6 5.4 é
Instantaneous Maximum Output Current per Axis [Arms] 8.5 14
Power Supol Three-phase, 380VAC to 480VAC,
Main Gircuit AR -15% to +10%, 50Hz/60Hz
Input Current [Arms]* 4.4 8.6
Power Supply 24VDC £15% (2]
Control o)
Input Current [Arms]* 1.2 =
Power Supply Capacity [KVA]* 855 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
Built-In- Resistance [Q] 43 43
Regenerative Regenerative ‘
Resistor Resistor Capacity [W] 140 140
Minimum Allowable External Resistance [Q] 43 43

Overvoltage Category Il

* This is the net value at the rated load.

(2]
X2
L
[aW
o
=
[a'm
L
w

%)
<5}
=
S
S
=
(=
=
540VDC &
Model SGD7W- ~2mo0 | 5map |
Maximum Applicable Motor Capacity per Axis [kW] 0.75 1.5
Continuous Output Current per Axis [Arms] 2.6 5.4 GE;
Instantaneous Maximum Output Current per Axis [Arms] 8.5 14 =
Power Suppl 513VDC to 648V DC, =
Main Gircuit ey 15% 10 +10% &
Input Current [Arms]* 5 11 3
Power Supply 24VDC £15% %
Control 5]
Input Current [Arms]* 1.2 (&)
Power Supply Capacity [kKVA]* 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 g
* This is the net value at the rated load. <%
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SERVOPACK Overload Protection Characteristics

The overload detection level is set for hot start conditions with a SERVOPACK surrounding air tem-
perature 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 <

) R

) AN

= o~

& 100 =

8 ~

g ~

10 ~
q .
10 200 Instantaneo.us maximum output current _ o
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.

YASKAWA SIGMA-7 | CATALOG



SERVOPACKs SGD7W

Specifications using EtherCAT Communication Reference
tem . |Specifoaton |

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
Output Signals Output Signals that can

be allocated
RS-492A Interfaces
Communications 1:N Communications
. Axis Address Settin

¢}

USB Communi- Iniigiitaes
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: 0 Vto +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

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

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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Continued from previous page.

Item

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:

‘ Specification

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 611568 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 0O: 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

e 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.

YASKAWA SIGMA-7 | CATALOG
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Specifications using MECHATROLINK-III Communication Reference
tem . |Specifoaton |

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
e Output Signals that can
be allocated
RS-4922A Interfaces
Communications  1:N Communications
(CN3) 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)

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)

-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: 0 Vto +5V

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 /EXTS (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

¢ /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.

Item

Displays/Indicators

MECHATROLINK-III
Communications

Reference Method

Analog Monitor (CN5)

Dynamic Brake (DB)

Communications Protocol

Station Address Settings

Extended Address Setting
Raud Rate

Transmission Cycle

Number of Transmission Bytes
Performance
Reference Input

Profile

Regenerative Processing

Overtravel (OT) Prevention

Protective Functions

Utility Functions

Safety Functions

Inputs
Qutput

Applicable Standards*?

Applicable Option Modules

*1. The coefficient of speed fluctuation for load fluctuation is defined as follows:

Coeficient of speed fluctuation =

‘ Specificati
CHARGE, PWR, CN, L1 and L2 indicators, and two, one-digit seven-segment
display
MECHATROLINK-III
03 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 ps, 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

x 100%

Rated motor speed

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

o —
el ‘
CN7
CN3
Op @ L]
®
Unit: mm
¢ Connector Specifications

Connector Function Model YASKAWA Order Num_ber of Manufacturer
No. Code Pins
CN1 1/0 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 Jes Qonneotor i Slep - - 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 Weidmdller

Motor Power Connector
CN102A/ Axis A N
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 Weidmdller

Dynamic Brake Connector
CN115A/ Axis A -
CN115B Dynamic Brake Gonnector BLZ 7.62IT/03/180MF2 SN BK BX PRT JUSP-7CN115 3 Weidmdiller

Axis B
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

Note: The above connectors or their equivalents are used for the SERVOPACKS.
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SERVOPACKs SGD7W

Base-mounted SERVOPACKSs

106
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Ground terminal, M4 ©
~
QU
@
i B " ®
f | & )
€ °
28 e o
™Dl ™
o]
Q
80

7.5

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
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Option Modules

Option Module Safety

This Safety Module implements safety functions that conform to EN ISO 13849-1 (the harmonized
EU Machinery Directive) and are specified in the individual IEC 61800-5-2 standard. You can com-
bine it with a Sigma-7 400V SERVOPACK to design optimum safety in a machine system according
to industry needs.

SERVOPACKSs, Option Module Safety and Mounting Rail need to be ordered separately.
Please use the following model designations.

Option Module Safety
SGDV - OS A0O1 A 000 FT900

Option Module Safety 1st&2nd 3rd... 5th 6th 7th ... 9th 10th ... 14th digit

- 3rd ... 5th digit - Interface Specifica-
1st & 2nd digit - Module Type tions

Code Interface Code Option Specification

Code Module
000 Standard
oS Option Module Safety A0l Safety Module

7th ... 9th digit - Hardware Option

10th ... 14th digit - FT Specificati
6th dligit - Design Revision Order

Cod Specificati
Code Specification ode pectiication

FT FT! ificati
A Initial Design 900 900 Specification

Mounting Rail for Option Cards

Mounting Rail for Option Cards for Sigma-7 400V SERVOPACKSs.
Contact your YASKAWA representative for more information.

SERVOPACK Model Specification
All Models JZSP-PTR2-8-E —
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Option Module Safety

Applicable Standards and Functions

Compliance with Safety Standards

T e—— . Produots |
SERVOPACK SERVOPACK + Safety Module

EN 1ISO13849-1:2008/ AC:2009

Safety of Machinery EN 954-1 J J
IEC 60204-1
IEC 61508 Series

Functional Safety IEC 62061 J J
IEC 61800-5-2

EMC IEC 61326-3-1 N J

Support for Functions Defined in IEC61800-5-2

Safety functions are implemented by using the hard wire base block (HWBB) in the SERVOPACK.

Applicable Products

SGD7S SGD7S + SGD7W Axis A + .
SGD7W Axis A + B Safety Module Safety Module el bl

Safety Function

Description

This safety function is equivalent to an STO
function. (It shuts OFF the power supply from
the SERVOPACK

to the motor.)

Safe BaseBlock
Function*
(SBB function)

This safety function is equivalent to an SS1

function. (It monitors the deceleration opera-

tion of the motor for the specified time and = v N -
then shuts OFF the power supply from the

SERVOPACK to the motor.)

Safe BaseBlock with
Delay Function
(SBB-D function)

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
(SPM-D function) and then monitors the position after the motor
stops.)
This safety function is equivalent to an
Safely Limit Speed SLS function. (It monitors the deceleration
with Delay Function operation of the motor for the specified time 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.

Safe Performance:
SERVOPACK Safety Module
SERVOPACK CN8O

Safe Performance:
Safety Module

SGDV-OS01A CN8: Not apply (*?) Apply
SGD7S
SGDV-0S01A000FT900 CN8: Apply Apply
Axis A*! SGDV-OS01A Apply Apply
SGD7TW
Axis B*! - CN8B: Apply -
SGD7W Ax?s A SGDV-OS01A000FT900 CNB8A: Apply Apply
Axis B & CNB8B: Apply 5

*I' When 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 0°C to +55°C
Storage Temperature -20C to +85C
Surrounding Air Humidity /
Storage Humidity
Vibration Resistance 4.9m/s?
Operating Shock Resistance 19.6m/s?
Conditions

Protection Class /
Pollution Degree

90 % relative humidity max.

Attached to the SERVOPACK
Supplied from the control power supply of the SERVOPACK.

No freezing or condensation.

Protextion class: IP10, Pollution Degree: 2

An environment that satisfies the following conditions.
e Free of corrosive or explosive gases.

e Free of exposure to water, oil or chemicals.

e Free of dust, salts or iron dust.

Altitude
Others

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)

Number of Functions: 2

Number of Channels
Inputs -
Function

Number of Channels

Output )
Function

Safety Function A
(CN21)

Stopping Methods

Safety
Functions
Number of Channels
Inputs )
Function
Number of Channels
Output -
Function
Safety Function B
(CN22)
Stopping Methods
Others

Response Time
Safety Integrity Level
Probability of Dangerous Failure per Hour

Category
Safe

Performance Level*
Performance

Mean Time to Dangerous Failure of Each Channel
Average Diagnostic Coverage
Proof Test Interval

2

Safety Request Input Signal (SRI-A1, SRI-A2)

1

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)

2
Safety Request Input Signal (SRI-B1, SRI-B2)

1

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 = 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.
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Option Module Safety

Contents

Top View of SERVOPACK with safety module installed

Rotary Motors

Linear Motors

SERVOPACKS

Device Number of
Label Pms

n

<]

CN21 1981080-1 Tyco Electronics Japan G.K. é

CN22 1981080-1 8 Tyco Electronics Japan G.K. §

CN8 1981080-1 8 Tyco Electronics Japan G.K. s

Notes: g—

1. The above connectors or their equivalents are used for SERVOPACKS.
2. Refer to the user’s manual of the Safety Module for installation standards.

=
[«b]
A=
=
Cables for Option Module Safety &
2]
(%]
@
_ Length sPeCIflcatlon %
O
im JZSP-CVHO03-01-E-G#
Cables with connectors* EAl— e
3m JZSP-CVHO03-03-E-G#
* When using safety functions, connect this Cable to the safety functions devices. =
When not using safety functions, connect the enclosed Safety Jumper Connector (JZSP-CVHO05-E) to the SERVOPACK. '8
2
o
<C

Specifications for JZSP-CVH03-03-E-G#
mm

1 Not used

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

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 ma-
chine position is fed back directly. To perform fully-closed loop control, a Fully-Closed Module and SERVOPACK are required.

SERVOPACKSs, Option Module Feedback and Mounting Rail need to be ordered separately.
Please use the following model designations.

Model Designation

SGDV - OF AO01 A

Option Module Safety 1st&2nd 3rd ... 5th 6th digit

3rd ... 5th digit - Interface Specifica-
1st & 2nd digit - Module Type fons [¢] P 6th digit - Design Revision Order
Code Specification

Code Module Code Interface

. A Initial Design
OF Option Module Feedback AO1 for YASKAWA Serial Protocol

BO1 Serial and Sin/Cos Encoders
BO3 Pulse A quad B Encoders
B0O4 Resolver

Mounting Rail for Option Cards

Mounting Rail for Option Cards for Sigma-7 400V SERVOPACKSs.
Contact your YASKAWA representative for more information.

SERVOPACK Model Specification
All Models JZsP-PTR2-8-E T T
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Option Module Feedback

System Configuration with SGDV-OFAO1A

Contents

Rotary Motors

Linear Motors
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Connector for CN31
(JZSP-CSI9-2-E)
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Serial Converter Unit —_|
Cable

Serial Converter Unit D

Cables & Periphery

=

Appendix

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.

N

@
ISERVO- |Fully-Closed Encoder Cable
PACK | Mooule Y

{1 Connection to encoder in Rotary Servomotor —=

. ) . ) Linear Encoder from
@ Serial Converter (®Serial Converter Unit ~ @ inear Encoder Heidenhain Corporation

CN2|| | CN831 Unit Cable Cabl
g@m@————» - M=) -~ ——— ]

Cable from Heidenhain
Corporation™

*1. When using a JZDP-J00O-0O00OSerial 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.

o Fully-Closed Module Fully-Closed Module*!
(Purchased alone) SGDV-OFAO1A

@ Serial Converter Unit Cable  JZSP-CLP70-O00°-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

/\\//
ISERVO- |Fully-Closed Encoder Cable
PACK | Module /
{_ b Connection to encoder in Rotary Servomotor —
!- LIC4100 Linear Encoder I
I Encoder Cable from g%rrr;)OHr(;(ijoe:ham
CN2 CN31 Heidenhain Corporation*

0

l l
m<>'tl:l:1:]<>d:}:a8339w ]~ I
0

l Interpolator

LProducts from Heidenhain Corporation

* Use an Encoder Cable from Heidenhain Corporation. Contact Heidenhain Corporation for detailed Encoder Cable specifications.
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Option Module Feedback

2
5
. . . -—
Connections to Linear Encoder from Renishaw Plc 5
Connections for a 1 Vp-p Analog Voltage Output Signal
/\¥/’
O]
ISERVO- |Fully-Closed Encoder Cable
PACK | Module J/ , _ Z
[P Connection to encoder in Rotary Servomotor—= =
=
. . . . Linear Encoder from =
@ Serial Converter (@ Serial Converter Unit @ Linear Encoder Cable*! Renish e g
cN2ll | oNBT Unit Cable ‘ enishaw pic | &
i i —L.-ii'\] - H:IT:1—|
Cable from Renishaw plc™
*1 When using a JZDP-J00O-0O0O0O Serial 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. 5
*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. =
]
[«5)
=
=
o Fully-Closed Module Fully-Closed Module™!
(Purchased alone) SGDV-OFAO1A )
@ Serial Converter Unit Cable JZSP-CLP70-007%-E %E'z
® Serial Converter Unit* JZDP-H005-000 e
@ Linear Encoder Cable JZSP-CLLOO-O0O%-E E
wn

*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)

wn
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=
S
S
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Connections to Linear Encoder from Magnescale Co., Ltd.
SL700 Linear Encoder and PL101-RY Sensor Head with Interpolator

~  ~— T >
SERVO-|Fully-Closed Encoder Cable 2
PACK | Madie | ,/ =
b Connection to encoder in Rotary Servomotor— a
o
- - - - - - - - - — 7
r SL700 Linear N k=
Serial Converter ’ Encoder from <
Magnescale Co., Ltd.
oNz|| | eNgt|  Unit Cable® J TR o )
I - ) ead wi - 7 ]

gt l nd:b Interpolator =] ]
1 - - - - - - - - - - _5
Products from Magnescale Co., Ltd. g
* Refer to the following section for information on cables to connect Fully-Closed Modules and Linear Encoders or chapter Serial Converter Unit <%

Cables
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SR-75, SR-77, SR-85, and SR-87 Linear Encoders
/\\/

SERVO-|Ful-Closed Encoder Cable
PACK | Modue /70 .

b Connection to encoder in Rotary Servomotor—

—-- - - - - - - - - - - -

] Linear Encoder from

Magnescale Co., Ltd.

*SR75-00000LF  «SR85-O00000LF

. *SR75-00000MF  +SRe5-O00000OMF
*SR77-00000LF  +SRe7-00000OLF
Encoder Cable from *SR77-00000MF  +SR87-00000MF

CN2U CN31 s Magnescale Co., Ltd.*
u m - d:[:z R e L e e L e e e e - E%l

LF’roducts 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).

RU77-4096ADF/RU77-4096AFFT01 Absolute Rotary Encoders

/\\//
SERVO- Fuly-Closed Encoder Cable
PACK | Modue / ) )
1 Connection to encoder in Rotary Servomotor—
) e e e o e o e e e —— . — . e e e —— . — . -y
I Rotary Encoder from  ®
Magnescale Co., Ltd.
' Encoder Cable f *RU77-4096ADF
ncoder Cable from sRU77-4096AFFTO1  ®
CN2/|| | CNa3t Magnescale Co., Ltd.* U77-409BAFFTO I
<o ] e - D%I
e e o T

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

/\\_/
SE;%/S FU':&‘O(;'&S:(’ /7 Encoder Cable Linear Encoders from
1 Connection to encoder in Rotary Servomotor— Mitutoyo Corporation
eST781A  ST784A
eST782A  «ST788A
Serial Converter *ST783A *ST789A
CN2 CN31 Unit Cable*
[J -um ————————————————————————————————————————————————————— - D%l
able from Mitutoyo Corporation
LC ble fi Mitut Ci ti

* Refer to the following section for information on cables to connect Fully-Closed Modules and Linear Encoders or chapter Serial Converter Unit
Cables.

Connectors
CN31 3E106-0220KV JZSP-CMP9-1-E-G# 3M Japan Ltd.

Note: The above connecor or their equivalent are used for the Fully-Closed Module.
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Connector for CN31
— (JZSP-CSI9-2-F)

Motor Encoder Cable
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External Linear Encoder
(Not provided by Yaskawa.)
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Option Module Feedback

Standard Specifications

Encoder Type Specifications

Encoder Supply Output voltage Typ. 5V
EnDat 2.2 . Signal transfer RS485
Serial Interface (Synchronous)
Max. Baud rate 16 MHz
Encoder Supply Output voltage Typ. 5V
) Signal transfer RS485
Serial Interface (Synchronous)
Max. Baud rate 2 MHz
Signal transfer Differential signals, symmetric
EnDat 2.1 ) )
Differential voltage 0.5t0 1.25 Vss
Sine-Cosine input Terminating resistor 124 Ohm
Signal frequency 250 kHz
Resolution 13-bits (8192)
Encoder Supply Output voltage 7to12V
. Signal transfer RS485
Serial Interface (Asynchronous)
Max. Baud rate 38.4 MHz
Signal transfer Differential signals, symmetric
Hiperface . .
Differential voltage 0.5t0 1.25 Vss
Sine-Cosine input Terminating resistor 124 Ohm
Signal frequency 250 kHz
Resolution 13-bits (8192)
Encoder Supply Output voltage Typ. 5V
Signal transfer Differential signals, symmetric
Differential voltage 0.51t0 1.25 Vss
Sine-Cosine input Terminating resistor 124 Ohm
Sine-Cosine Encoder Signal frequency 250 kHz
Resolution 13-bits (8192)
Signal transfer Differential signals, symmetric
Reference input Differential voltage 0.2 V or more
Terminating resistor 124 Ohm

Option Module Feedback Set-up for Fully-closepd 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
em ____ [Spedficaon |

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 +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.

e Free of corrosive or explosive gases

e Free of exposure to water, oil or chemicals

e 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-OSAO01A

Fully-closed option module: SGDV-OFAO1A

General Specification SGDV-OFB03A

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 +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.

e Free of corrosive or explosive gases

* 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-OFAO1A
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Option Module Feedback

General Specification SGDV-OFB04A
tem  [Specifiation |

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?

Protection class: IP10, Pollution degree: 2

An environment that satisfies the following conditions.
Protection Class / Pollution Degree e Free of corrosive or explosive gases

e Free of exposure to water, oil or chemicals

® Free of dust, salts or iron dust

Operating Conditions

Altitude 1,000 m or less
Others Free of static electricity, strong electromagnetic fields, magnetic fields or exposure to radioac-
tivity
Supported motors 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).

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 card or the motor has been replaced.
Advanced option module safety: SGDV-OSAO01A

Fully-closed option module: SGDV-OFAO1A

: q Incremental usage
Motor pole information 9

for motor driving Absolute usage

Unsupported devices

Connectors

Device Label Function Model e Num.b il Manufacturer
Order Code Pins

CN31 Connector Kit for Case: 10326-52A0-008 JZSP-CSI9-2-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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Cables & Periphery

System Configurations

Ground terminal

SERVOPACK/ Ground terminal SERVOPACK/

YASKAWA

Servomotor Servomotor

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

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
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Cables for Rotary Servomotors

wn
@«
. . =
Power Cables for rotary servomotors without holding brake £
S
Servomotor Model | Cable & connector type Order No. Specification
3m JZSP-C7M143-03-E-G6
w
5m  JZSP-C7M143-05-E-G6 :g
SGM7J-02 to -08 Flexible Power cable 4 x . A a7 =
SGM7A-0210-08 1.5mm? with M17 comnector 1O JZSP-CTM143-10-B-G6 - || =
15m JZSP-C7M143-15-E-G6 =
ocC
20m JZSP-C7M143-20-E-G6
3m JZSP-C7M144-03-E-G6
SGM7J-15 5m JZSP-C7M144-05-E-G6
SIE 10 28 Flexible Power cable 4 x ; =
SGM7G-05 to -20 . 10m JZSP-C7M144-10-E-G6 ——= — )
1.5mm2 with M23 connector . S
SGM7G-05 to -09 =
High Speed 15m JZSP-C7M144-15-E-G6 =
20m JZSP-C7M144-20-E-G6 §
—
3m JZSP-C7M154-03-E-G6 =
SGM7A-30 5m JZSP-C7M154-05-E-G6
SGM7G-30 Flexible Power cable 4 x 3€ —&-Cm,___
SGM7G-1310 -20  2.5mm2 with M23 connector 0 PO -ICHEER A
High Speed 15m JZSP-C7M154-15-E-G6 -
NG
20m JZSP-C7M154-20-E-G6 Q
3m JZSP-C7M164-03-E-G6 é
SGM7A-40 to -50 5m JZSP-C7M164-05-E-G6 ;E)
SGM7G-44 Flexible Power cable 4 x r- 3 —&-Cm,___
SGM7G-30 High 4 mm?2 with M23 connector e S Gl lna e —
Speed 15m JZSP-C7M164-15-E-G6
20m JZSP-C7M164-20-E-G6
n
3m JZSP-C7M175-03-E-G6 2
=)
SGM7A-70 5m JZSP-C7TM175-05-E-G6 §
SGM7G-55 to -75 Flexible Power cable 4 x — —
SGM7G-44 High  6.0mm?2 with M40 connector 1om A E O e (O =HERS ' =
Speed 15m  JZSP-C7TM175-15-E-G6 S

20m  JZSP-C7TM175-20-E-G6
3m  JZSP-C7TM185-03-E-G6
5m  JZSP-C7M185-05-E-G6 )
Flexible Power cable 4 x [ i - o
SGM7G-1Ato-1E  10.0mm2with M40 con-  10m  JZSP-C7M185-10-E-G6 | ' o
nector 15m  JZSP-C7M185-15-E-G6

20m JZSP-C7M185-20-E-G6

>
-
(<)
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Motor Connection Shielding Clamp

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

Appendix

SERVOPACK Model Order No. Specification
Sigma-7 400V up to 3.0kW KLBUE 4-13.5_SC
Sigma-7 400V

from 5kW up to 7.5kW NLELIE TIO-20 50

Sigma-7 400V

for 11 KW & 15KW KLBUE 15-32_SC
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Cables for Rotary Servomotors

Power Cables for rotary servomotors with holding brake

Servomotor
Cable & connector type | Length
3m

SGM7J-02 to -08
SGM7A-02 to -08

SGM7J-15
SGM7A-10 to -25
SGM7G-05 to -20
SGM7G-05 to -09

High Speed

SGM7A-30
SGM7G-30
SGM7G-13 to -20
High Speed

SGM7A-40 to -50
SGM7G-44
SGM7G-30 High
Speed

SGM7A-70
SGM7G-55 to -75
SGM7G-44 High
Speed

SGM7G-1Ato -1E

Flexible Power cable 4 x
1.5mm2 & 2 x 1.5mm? for
brake with M17 connector

Flexible Power cable 4 x
1.5mm?2 & 2 x 1.5mm2 for
brake with M23 connector

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

Flexible Power cable 4 x
4mm?2 & 2 x 1.5mm2 for
brake with M23 connector

Flexible Power cable 4 x
6.0mm? & 2 x 1.5mm2 for
brake with M40 connector

Flexible Power cable 4 x
10.0mm2 & 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
3m
5m
10m
15m

20m

JZSP-C7M343-03-E-G6
JZSP-C7M343-05-E-G6
JZSP-C7M343-10-E-G6
JZSP-C7M343-15-E-G6
JZSP-C7M343-20-E-G6
JZSP-C7M344-03-E-G6
JZSP-C7M344-05-E-G6
JZSP-C7M344-10-E-G6
JZSP-C7M344-15-E-G6
JZSP-C7M344-20-E-G6
JZSP-C7M354-03-E-G6
JZSP-C7M354-05-E-G6
JZSP-C7M354-10-E-G6
JZSP-C7M354-15-E-G6
JZSP-C7M354-20-E-G6
JZSP-C7M364-03-E-G6
JZSP-C7M364-05-E-G6
JZSP-C7M364-10-E-G6
JZSP-C7M364-15-E-G6
JZSP-C7M364-20-E-G6
JZSP-C7M375-03-E-G6
JZSP-C7M375-05-E-G6
JZSP-C7M375-10-E-G6
JZSP-C7M375-15-E-G6
JZSP-C7M375-20-E-G6
JZSP-C7M385-03-E-G6
JZSP-C7M385-05-E-G6
JZSP-C7M385-10-E-G6
JZSP-C7M385-15-E-G6
JZSP-C7M385-20-E-G6

Motor Connection Shielding Clamp

SERVOPACK Model Specification

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

Sigma-7 400V

from 5kW up to 7.5kW

Sigma-7 400V
for 11kW & 15kW

KLBUE 10-20_SC

KLBUE 15-32_SC

YASKAWA SIGMA-7 | CATALOG
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Cables for Rotary Servomotors

Encoder cables for rotary servomotors

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

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

10m

15m

20m

3m

5m

10m

15m

20m

JZSP-C7PA2M-03-E-GO

JZSP-C7PA2M-06-E-GO

JZSP-C7PA2M-10-E-GO

JZSP-C7PA2M-15-E-GO

JZSP-C7PA2M-20-E-GO

JZSP-C7PA2N-03-E-GO

JZSP-C7PA2N-05-E-GO

JZSP-C7PA2N-10-E-GO

JZSP-C7PA2N-15-E-GO

JZSP-C7PA2N-20-E-GO

JZSP-CSP12-E-G5

Sigma-7 cable
for incremental Appearance
encoder

JZSP-C7PI2M-03-E-G6

JZSP-C7PI2M-05-E-G6

JZSP-C7PI2M-10-E-G6 LD a€
JZSP-C7PI2M-15-E-G6
JZSP-C7PI2M-20-E-G6
JZSP-C7PI2N-03-E-G6
JZSP-C7PI2N-05-E-G6

- 3€
JZSP-C7PI2N-10-E-G6 |' i
JZSP-C7PI2N-15-E-G6
JZSP-C7PI2N-20-E-G6

SERVOPACK IEnd 03m _Encoder End
7 % Battery Case
(Battery attached)

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

Fan cables for rotary servomotors

Sebie & conneetorype Length SIgma-7 Fiexible Gebie

Fan cable for
SGM7A-70

Flexible Power cable
for FAN 4 x 1.5mmg? &
2 x 1.5mm?2 with M17

connector

(Standard Power cable
used for FAN)

Connector: ST-5ESTN8AB8005S (1624544)
Contact: ST-10KP030 (1618261)
From Phoenix Contact GmbH & Co. KG

JZSP-C7M343-03-E-G6
JZSP-C7M343-05-E-G6
JZSP-C7M343-10-E-G6 .
JZSP-C7M343-15-E-G6

JZSP-C7M343-20-E-G6

Pin o | Function | Wi Golor

1 Alarm terminal Black

2 Not used -

3 Fan motor Black

4 Fan motor Black

5 PE Green-yellow

6 Alarm terminal White

7 Not used Black
Housing - Shield
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Cables & Periphery

System Configurations
Sk:RVOPACK/ Ground terminal

Serial Converter Unit CableX
(between SERVOPACK connector
and Serial Converter Unit)

Linear Servomotor
Main Circuit Cable

Serial Converter Unit

Linear Encoder Cable

Linear Encoder Sensor Cab\e_
(between Serial Converter
Unit and polarity sensor)

(Not provided by Yaskawa.)

Linear Servomotor

* You can connect directly to an absolute linear encoder.

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

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
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Cables for Linear Servomotors

wn
®
. (=
Power Cables for Linear Servomotors £
S
Linear Motor Model | Cable & connector type | Length Specification
3m JZSP-C7M143-03-E-G6
5m JZSP-C7M143-05-E-G6 Z
SGLFW2-30D070 Flexible Power cable >
to 4 x 1.5mm2 with M17 10m JZSP-C7TM143-10-E-G6 | 2E =
SGLFW2-45D380 connector =
15m  JZSP-C7M143-15-E-G6 =
ocC
20m JZSP-C7M143-20-E-G6
3m JZSP-C7M154-03-E-G6
5m JZSP-C7M154-05-E-G6 »
SGLFW2-90D200 Flexible Power cable T —m— =
to 4 x 2.5mm2 with M23 10m JZSP-C7M154-10-E-G6 = e =
SGLFW2-1DD380 connector =
15m JZSP-C7M154-15-E-G6 s
—
20m JZSP-C7M154-20-E-G6 —
3m JZSP-C7M164-03-E-G6
5m JZSP-C7M164-05-E-G6
Flexible Power cable T e %)
SGLFW2-1DD560 4 x 4mm2 with M23 10m JZSP-C7M164-10-E-G6 — =
connector E
15m JZSP-C7M164-15-E-G6 S
oc
20m JZSP-C7M164-20-E-G6 =
wn
[<B)
=
=)
=
Motor Connection Shielding Clamp =
2
(@)

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

=

2

SERVOPACK Model Order No. Specification =3
>

] (a8

Sigma-7 400V up to 3.0kW KLBUE 4-13.5_SC °ﬁ
<5}

rs)

]

Sigma-7 400V &)

from 5kW up to 7.5kW NLELIE T2 50

Sigma-7 400V
for 11 kW & 15kW

KLBUE 15-32_SC

=
=
c
[<5)
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<<

127



Cables for Linear Servomotors

Linear Encoder Cables

Servomotor Model Length* Specification

JZSP-CLLO0-01-E

3m JZSP-CLL0O0-03-E
For linear encoder from
Renishaw PLC 5m JZSP-CLLO0-05-E
10m JZSP-CLL00-10-E Se.rial Converter Linear encoder
Unit end end
156m JZSP-CLLO0-15-E
All Models
im JZSP-CLL30-01-E
3m JZSP-CLL30-03-E
Folr I\nearlencoder frgm sm JZSP-CLL30-05E
Heidenhain Corporation
10m JZSP-CLL30-10-E
15m JZSP-CLL30-15-E

*When using a JZDP-J00O-0O00-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

Sensor Cables

Servomotor Model Length Specification

JZSP-CL2L100-01-E

Serial Converter Polarity sensor end
3m JZSP-CL2L100-03-E Unit end L
SeEAAISICNSIeRSInl A JZSP-CL2L100-05-E
(with Polarity Sensor)
10m JZSP-CL2L100-10-E
15m JZSP-CL2L100-15-E
im JZSP-CL2THO00-01-E
Serial Converter Thermal Protector
3m JZSP-CL2THO00-03-E Unit end L end
|
SG'TFWZDDA.DDDATD 5m JZSP-CL2THO0-05E ‘
(without Polarity Sensor)
10m JZSP-CL2THO00-10-E
15m JZSP-CL2THO0-15-E
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Cables & Periphery

L
=
' . D
Model Designations =
o
(@5)
)
=]
) . Applicable Linear Servomotor °
Serial Converter Unit Model Servomotor Model Code E
Applical Linear Polarity Thermal 30D070A 651 <
e HEEEIETED Encoder Sensor Protector :?
D120A 2
HO03 From Heidenhain 0 0 o
J003 Con None None
P: 30D230A 653
HO05 =8 From Renishaw 45D200A 654 %)
JO05 PLC e Nome SGLFW?2 S
- : 45D380A 655 iS)
(Models with =
F-Type Iron =
Ho06 ] From Heidenhain Cores) 90D200A 657 S
Yes Yes =
JO06 Corp. =
L 90D380A 658 —
HO08 ] From Renishaw Vs - 90D5E0A 659
J008 PLC
— 1DD380A 660
()
e
1DD560A 661 (&)
Notes: E
1. Code HOOO for 8 bit interpolation, Code JOOO for 12 bit interpolation. g
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 2
n
(<]
=
=
o
=
=
=
=
o
(@)

>
=
)
=
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=
D
o
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o
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Serial Converter Units

Serial Converter Unit without Polarity Sensor Cable

(for Linear Encoder with Heidenhain Corporation connector)

€ Model: JZDP-0003-000

SERVOPACK-end

2 x #4-40 UNC screws

4 x 4.2 dia. holes

serial data output connector (CN1)
0
1500
Sulle
14.35 + 0.3
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 Heidenhain Corporation for details on cables (analog 1 Vp-p output, D-sub 15-pin, male) from Heidenhain Corporation.

Linear Encoder-end

analog signal input connector (CN2)

33.32+0.4

2 x 4.2 dia. holes Nameplate
N
4 LR --
Y b
) !
f=]
o8 CkEl
IN
— =l B .
L L=+
&
. 65:03 |
. 72
82+0.3
90

SERVOPACK-end
serial data outputs

17-Series Connector:

17LE-13090-27-FA
from DDK Ltd.
(Socket)

YASKAWA SIGMA-7 | CATALOG

Signal

cos input (A+)

oV

sin input (B+)

+5V

Pin
1
2
3
4
5 Not used
6 Not used
7 /Ref input (R-)
8 Not used
9 /cos input (A-)
10 0V sensor
11 /sin input (B-)
12 5V sensor
13 Not used
14 Ref input (R+)
15 Not used
Case | Shield

Unit: mm

CN2

Linear Encoder-end
analog signal inputs

17-Series Connector:
17LE-13150-27-FA
from DDK Ltd.
(Socket)



Serial Converter Units

L
&
Serial Converter Unit without Polarity Sensor Cable S
(for Linear Encoder with Renishaw PLC connector)
¢ Model: JZDP-0005-000
2 x #4-40 UNC screws 2x 4.2 da. holes 4x42da.hoks Nameplate Linear Encoder-end »
SERVOPACK end \ Analog signal input connector (CN2) S
serial data output connector (CN1) o
\ 7 =
< < <& (T g
[ 300 + 30 ‘
15 65+ 03 ‘
i 2
T 82+ 0.3
1435+ 0.4 90 g
kS
=
o I3
N [«5)
=
—1
Unit: mm
(2]
NG
Pin Signal Pin Signal c o
] 5V SERVOPACK*BHd 1 . t (VA Encoder—end é
+ serial data outputs cos input (V1-) analog signal inputs g
2 Phase-S output 2 sin input (V2-) 9 o
3 Not used 3 Ref input (VO+) L
4 Not used 4 +5V
5 oV 17-Series Connector: 5 5Vs .
LE- -27-FA _Sefi .
6  |/Phase-Soutput  gompoK it 6 Not used e s ety Ace 2
7 Not used (Sockat 7 Not used from DDK Ltd. =
(Socket) =}
8 Not used 8 Not used —
9 Not used 9 cos input (V1+) IS
Case | Shield 10 sin input (V24) S
11 /Ref input (VO-)
12 oV
13 0 Vs ey
[eb]
14 Not used =
15 | Inner shield (0 V) o
Case | Shield o
8
o
[av]
&)

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.
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Serial Converter Units

Serial Converter Unit with Polarity Sensor Cable
(for Linear Encoder with Heidenhain Corporation connector)

€ Model: JZDP-0O006-000

Linear Servomotor-end
polarity sensor signal input
connector (CN3)

2 x #4-40

UNC screws

2 x 4.2 dia. holes 4x4.2dia. holes Nameplate

SERVOPACK-end serial data

\1&\ { ]
output connector (CN1) ¥
= i
< - +— ‘ p -
oS i_\
3 g2 9} -—-—- =T
S al —
g o NE ||
o i
T 300 +30
15 65+0.3
72 Linear Encoder-end
- 82+0.3 analog signal input
14.35+0.4 connector (CN2)
—t 90

Unit: mm

SERVOPACK-end
serial data outputs

Linear Servomotor-end
polarity sensor signal input

Linear Encoder-end
analog signal inputs

17-Series Connector:
17JE-13090-02 (D8C) A-CG
from DDK Ltd

17-Series Connector:
17LE-13090-27-FA
from DDK Ltd.

17-Series Connector:
17JE-13150-02 (D8C) A-CG
from DDK Ltd.

132

(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 2 Phase-U
3 Not used 3 sin input (B+) 11 /sin input (B-) linput
4 Not used 4 +5V 12 |5V sensor 3 ﬁgﬁe’v
5 ov 5 Not used 13 Not used =
- Phase-W
6 /Phase-S output 6 Not used 14 | Refinput (R+) 4 input
7 Not used 7 /Ref input (R-) 15 | Not used 5 lov
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 Heidenhain Corporation for details on cables (analog 1 Vp-p output,

3. The phase U, V, and W inputs are internally pulled up with 10 kQ.

YASKAWA SIGMA-7 | CATALOG

D-sub 15-pin, male) from Heidenhain Corporation.



Serial Converter Units

L
=
2
H H H H =
Serial Converter Unit with Polarity Sensor Cable S
(for Linear Encoder with Renishaw PLC connector)
€ Model: JZDP-0O008-000
Linear Servomotor-end
polarity sensor signal input E
connector (CN3) 9
2 x #4-40 §
UNC screws 5 42 dia, holes 4x42da.hokes  Nameplate
/ =
SERVOPACK-end serial data I S
output connector (CN1) il =
< ‘ e
3 \
& f 300 +30
15 65403 |
3 72 Linear Encoder-end
] 82+0.3 analog signal input [75)
14.35£0.4 % connector (CN2) S
— =
o
R =
| |8 =
D
=
—_
Unit: mm
SERVOPACK-end Linear Encoder-end Linear Servomotor-end
serial data outputs analog signal inputs polarity sensor signal input o
e
=2
o
1 o
=
[am
17-Series Connector: 17-Series Connector: 17-Series Connector: ]
17LE-13090-27-FA 17JE-13150-02 (D8C) A-CG 17JE-13090-02 (D8C) A-CG (%2
from DDK Ltd. from DDK Ltd from DDK Ltd.
(Socket) (Socket)
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 Phase»U =
3 Not used 3 |Refinput (VO+) | 11 |/Refinput (VO-) input S
4 Not used 4 |+5V 12 |0V 3 il:r’]f;aﬁefv E
5 ov 5 5Vs 13 |0Vs = USYVEE— =
4 Phase-W =
6 /Phase-S output 6 | Not used 14 | Not used input &)
7 Not used 7 Not used 15 | Inner shield 5 |ov
8 Not used 8 | Not used Case | Shield 6 | Not used
9 Not used 7 Not used
: —— =
Case | Shield 8 | Not used E
Thermal =3
9 | protector S
input (a1
Case | Shield =]
n
@
|
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.
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Cables & Periphery

System Configurations up to 5 kW

SGD7S Single-axis EtherCAT Reference
SERVOPACKSs

! SERVOPACK
| o I e o)
! ferminas |\ peed J
o N2 — e — e — -~
| | |
| | |
| ‘ =
i | R
| | |
% + *
i | =
| | )
‘ (For servo alarm ‘ ‘
‘ 1Ry display) ! ‘
‘ Servo power Servo power 1PL ‘ ‘
‘ ON OFF 1KM ‘ J
| T |
! 1KM 1A ‘ ‘ 1k iy ‘
! 1KM 1Ry 2 ‘ . 27> ; ! Analog monitors ‘
I q
‘ - Gt ‘ ‘ 4 e ‘
N aresistancg N_/
R - N, g J
T lnearSenomotoroverheat N

protection input

Sequence input signal
e & 24y "3 404N [ 6 ATKW ALM

*1

BAT(+)

Battery for absolute 4
encoder *2

14 19/ PBO *5 Encoder Divided
20 ),/PBO Pulse Output,
15 Phase B
21J,PCO *5  Encoder Divided
22 /PCO Pulse Output,
Phase C
F & Signal ground

28Vto4s5V

‘ power supply input #Z* 3 Servo Alarm Output ‘
L - _ (OFF for alarm
General-purpose sequence input 1 RZSITP-OT) (7 %%’ gl’ - K—JJ ALM- )
(Forward Drive Prohibit input: OFF to prohibit drive) /
‘ P ° ) 1 M/BK” General-purpose sequence output 1 ‘
S X
‘ General-purpose sequence input 2 RSS2 (N-OT) | 8 ~ . 2,/501- (/BK-) (Brake output: ON'to release brake) ‘
(Reverse Drive Prohibit input: OFF to prohibit drive) 23),/502+
-~ m General-purpose sequence ‘
/813 %%"g -
‘ General-purpose sequence input 3 — 9 24, (/S02- output 2
‘ p = ‘ 2 j283+ General-purpose sequence ‘
General-purpose sequence input 4 | /Sl4(Probet) (10 26),/508- output 3
‘ (Probe 1 Latch Input: latch when ON) 27),/S04+ ‘
! N ‘ General-purpose sequence .
‘ General-purpose sequence input 5 | /S5(Probe2) (14 - 28,,/SO4- output 4 ‘
(Probe 2 Latch Input: latch when ON) 29),/S0O5+
N iz > General-purpose sequence
‘ General-purpose sequence input 6 | /Sl6(Home) [12 -~ - 30,,/505- output 5 ‘
(Home Switch Input: homing when ON) 17 1 PAO *5 Encoder Divided ‘
‘ - 18),/PAQ 4> Pulse Output,
‘ General-purpose sequence input 0 L /slo 5 13 ~ Phase A ‘

R )

24y T i i

| Fuse ' /HWBBI- . ‘
| EDM1

‘ Safety ™4 j /HWBB2+ 3@1 ‘—l ‘

L oy = |/HweB2- =—EDML |

@Conneetor shell
FG

Connect the shield to the connector shell
Frame ground or ground it with a clamp or other means.

“1 / rep S twisted-pair wires.
Connect these
The 24-VDC p«

ry Case is conn d, do not conn
VDC power supply with double insulation or reinfor
e the safety function, insert the Safety Jumg

backup battery.
lation
ctor (provided as an acces:

S

wa. Use

safety function ¢ e. If you do not
€ /e the output signals.

mpliant pov ly according to EN/IEC 6C

nnector is only used for SERVOPACKSs with built-in Servomotor brake control,

If using these terminals, c: your YASKAWA repr ative.

The CN115 Dynamic Brake Connector is only for SGD7S-1R9D up to -170D.

N
Conn:

/) into CN8 when you use the SERVOPACK.

D-1 to input 24-VDC to the control power supply input terminals
SGD7S-000D00B026F64 and SGD7W-000D00B026.

NS

S
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Cables and Connectors for SERVOPACKSs

System Configurations with 6 kW and more

SGD7S Single-axis EtherCAT Reference
SERVOPACKSs

SERVOPACK

Main circuit
terminals

Brake power
supply

|
|
|
|
\
|
\
|
|
‘ 1KM *6
|
|
|
|
|
|
|
\

|
\
|
|
|
|
T |
| AC/DC
S ‘
(For servo alarm ‘
1Ry display) !
Servo power Servo power 1PL ‘
ON OFF 1KM ‘
T |
1KM 1SA | ' ‘
T
1KM 1Ry 2 ‘ : i Analog monitors ‘
— T
- Greunith | v : :
| £l | |
T lnearSenomotoroverheat N

protection input

Sequence input signal
power supply input 24V 3 oauN | 8 ATKW #Z* 3 MSewo Alarm Output
=

| - (OFF for alarm
General-purpose sequence input 1 [ NSHP-On [ 7 i 4L A )
Forward Drive Prohibit input: OFF to prohibit drive)
[ ? . ) 1/S01+ (BK+) General-purpose sequence output 1
| X
General-purpose sequence input 2 /312 (N-OT) 8 3] ‘ 2 /501- (/BK-) (Brake output: ON to release brake)
(Reverse Drive Prohibit input: OFF to prohibit drive) 23),/902+
s . m S General-purpose sequence
13 %%*g -
General-purpose sequence input 3 — 9 24,/S02- output 2
R General-purpose sequence
General-purpose sequence input 4 | /Si4(Probet) (10 i ‘ 26,/S083- output 3
(Probe 1 Latch Input: latch when ON) 27),/S04+
(Probe 2 Latch Input: latch when ON) 29),/S05+
N iz > General-purpose sequence
General-purpose sequence input 6 | /Sl6(Home) [12 = - 304,/S05- output 5
(Home Switch Input: homing when ON) 17 1, PAO *5  Encoder Divided
18),/PAO Pulse Output,
General-purpose sequence input 0 /SI0 5 13 Phase A

*IA BAT(+)

a

Battery for absolute n

| |
| |
| |
| |
| |
| |
| 5 |
‘ General-purpose sequence input 5 | /Sb(Probed) [14 3 m 28),/804- gtir;iqakpurpose sequence ‘
| |
| |
‘ 14 19/ PBO *5 Encoder Divided ‘
20),/PBO Pulse Output,
‘ 15 w Phase B ‘
| |
| |
| |

encoder *2
2.8Vto4.5V
21),PCO *5  Encoder Divided
221 /PCO Pulse Output,
Phase C
1
ﬁ& Signal ground
- - )
( Syiteh  HWBB1+ | 5 A
24y =1 :
‘ Fuse ' /HWBB1- ‘
' 8 L (EDM1+
4 I HEDM1+
Safety L |/HwBeB2+ R ‘
! o« i ‘—l EDM1-
JHWBB2- = ‘
ov————+

@Conneotor shell
FG

Connect the shield to the connector shell
Frame ground or ground it with a clamp or other means.

*1 / 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-000DooB026F64 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
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Cables and Connectors for SERVOPACKS

System Configurations up to 5 kW

SGD7S Single-axis MECHATROLINK-III Reference
SERVOPACKSs

SERVOPACK

\
| = L | OB OwmamicBake Resstortomias )
ls w1 Lems) (el J
I R T e e L R -y = T N
| |
| |
|
\ —
~
| |
{ 1KM *6 J
‘ 3 AC/DC I \
— |
‘ (For servo alarm ‘
‘ 1Ry display) ‘
‘ Servo power Servo power 1PL ‘
‘ éN OFF ™ et ! v J
| e % | AT =
\
‘ L Analog monitors ‘
‘ G o ey
R

( Linear Servomotor overheat
protection input

ﬁg‘s}vl;?r;i%g}?ﬁpsﬁnal +24V "3 42avN (6 47 KW 3 ALME Servo Alarm Output
General-purpose sequence input 1 [ 81 (P-0n 7 = iZ * 4 J ALM-_ (OFF for alarm)
(Forward Drive Prohibit input: OFF to prohibit drive) 1.,/801+ (/BK+) Generapurpose sequence outout |
General-purpose sequence input 2 '_,\/8\2 (N-OT) 8 %%’% m 2,/S01- (/BK-) (Brake output: ON to release brake)

(Reverse Drive Prohibit input: OFF to prohibit drive) /S02+

| \
| \
| \
| 23 \
‘ General-purpose sequence inp_ut 3_ /SI3 (/DEC) %%1 /502 S;V;Jirtalz—purpose sequence ‘
(Origin Return Deceleration Switch input: .

‘ ONatimit sutf) %%»% 25 /508 General-purpose sequence ‘
‘ General-purpose sequence input 4 .- /514 (EXT1) 10 ! m 26 /503~ output Sp P : ‘
‘ General-purpose sequence input 5 | /S5 (44 %}*t m 28, /504- g]etrgir‘akpurpose sequence ‘
| |
| |
| \
| |
| |
| |
| |

©

(External Latch Input 1: ON for latch) 27 ),/SO4+
(External Latch Input 2: ON for latch) 29 ), /SO5+

t— }—@ N 1 jz* General-purpose sequence
General-purpose sequence input 6 L /SI6 VEXT3) 12 - 80, /805- output 5
(External Latch Input 3: ON for latch) 17),PAO *5  Encoder Divided
18),/PAO 2 > Pulse Output,
General-purpose sequence input 0 /810 i—@ Phase A

L=
BAT(+)

*1

Battery for absolute .
encoder *2
28Vto45V

14 19).PBO *5 Encoder Divided
20 m Pulse Output,
15 Phase B
21),PCO *5  Encoder Divided
D 20 m Pulse Output,
Phase C

16J, SG

Signal ground

( ’ Spitch  /HWBB1+ | 5 A
24V F: T ) ‘
use -
‘ “ i M( 8 8 | EDM1+
‘ Safety : JHWBB2+ @;1 ‘—l ‘
L oy = wese- S pEDMI= |

@Ccnneclor shell
[~

G Connect the shield to the connector shell
Frame ground or ground it with a clamp or other means.

"1 / 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-000DooB026F64 and SGD7W-oo0oDooB026

*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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Cables and Connectors for SERVOPACKSs

[22]
=
' ' ' oy
System Configurations with 6 kW and more £
o
(&)
£ R|S|T D 2
o
! l l l ‘ SERVOPACK “5
1QF Y 2
‘ 35A -
=
‘ &) 1FLT <
i | e —— TN, =
\ : i
| - = |
‘ [
‘ R 2
| | b=
. ! o
| | =
i | 5
\ . @
| == £
‘ (For servo alarm ‘
‘ 1Ry display) ‘
‘ Servo power Servo power 1PL ‘
. . 2]
| = ———mmd 2
| —ATTTTT =
\ ‘ =
[am
‘ ardnitd : (2]
! aresistance] ‘
of 1
O UnearSenomotorovertheat
protection input
Sequence input signal 2]
power supply input 24V *3404vN | 8 4T KW #Z* 3 M %epg)fmarlm Output i:'_))
General-purpose sequence input 1 TSI (P-0T) 7 :’@ - 4 &( or alarm) '8
(Forward Drive Prohibit input: OFF to prohibit drive) 1),/801+ (/BK+)
GAa i General-purpose sequence output 1 2
GenerapuTpose sequence input 2 /312 (N-OT) 8 %%* m 2 /S01- (/BK-) (Brake output: ON to release brake) —
(Reverse Drive Prohibit input: OFF to prohibit drive) 23},/802+ 8
N S General-purpose sequence
General-purpose sequence input 3 | /SI3 (/DEC) 9 %%*g m 24),/S02- output 2 8‘

(Origin Return Deceleration Switch input:

‘ ONatimit st > ‘ 251508+ General-purpose sequence ‘
: General-purpose sequence input 4 l /4 (EXTY) 10 - 26 & output 3 :
‘ (External Latch Input 1: ON for latch) 27),/S04+ ‘
. ’ " m General-purpose sequence .
‘ General-purpose sequence input 5 | /SBUEXT2) (19 28, /S04~ output 4 ‘ >
! (External Latch Input 2: ON for latch) 29},/S05+ General-purpose sequence ! Feb)
N > | =
‘ General-purpose sequence input 6 | /SBUEXTY) [12 ~ i #Z* 30,/S05- output 5 ‘ =3
| (External Latch Input 3: ON for latch) 17),PAO *5  Encoder Divided ‘ CIL.)
‘ 18),/PAO Pulse Output, o
‘ General-purpose sequence input 0 f//b 13 Phase A ‘ o3
Battery for absolute 19 (PBO XS Encoder Divided €N
‘ encoder *2 * 20),/PBO Pulse Output, D
Phase B ‘ o
2.8Vto4.5V [av]
| 21),PCO *5 Encoder Divided | ©
22 ),/PCO Pulse Output,
‘ Phase C ‘
‘ ﬁ SG Signal ground ‘
( Syitch  /HwBB1+ |7 3 =]
— !
24V Fuse | ‘ 8
! /HWBB1-
| . ! < & | eomns i =
‘ Safety | |/HWBB2+ @;: "
i [ 7\ epmi-
/HWBB2- == |
v /T

@Connemor shell

FG Connect the shield to the connector shell
Frame ground or ground it with a clamp or other means.

1./ 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-000DooB026F64 and SGD7W-o0oDooB026

*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.

137



Cables and Connectors for SERVOPACKS

System Configurations up to 2x1.5 kW

SGD7W Dual-axis EtherCAT Reference
SERVOPACKS

SERVOPACK
‘
S|
| | (OISR —
| | — )
‘ ‘ ‘ D2 Dynamic Brake Resistor Terminal ‘
. ‘ D3 :
| R L J
‘ L2 ‘ '''''''''''''''''''' :
L3 .
‘ ‘ éNwozwchj/l?j‘aB— fffffff :7 77}
. 0OB1/® ‘ ‘ VANB —{ ‘
oB2 | I WAWB .
{ 0B3 ‘ L PE J
0O1 F ) R —_—
: 002 ‘ 5
| oAl S — - — - — —
‘ 20V ‘ ( BK_A+ W‘
‘ PZA ‘ BK_A-
‘ 8¥j ‘ L Eg+ Brake power supply }
i (For servo alarm — I
\
‘ 1Ry display) ‘ CN2A/CN2B TR T T T T T Y
1 [
| e oo | | e |
‘ Servo ;'J\‘ower st% nger > ‘ ‘ ; Eggz % 3 ‘
‘ H[ - 4 0o ‘ ‘ Y ‘
o® i \
i 1KM 1A ‘
{ KM 1Ry 2KM % ‘ ‘ ; ‘,* : 0
T —0of10Qorless. 2 iy Analog Monitors .
G £ o | S |
U Q—/—
N (O J

Linear servomotor overheat TH A 5
protection input W 7

w
>
&
<
¥

Sequence input signal
power supply input

+24V *3 424VIN [ 6 47KQ
L 7 4 | ALM- (OFF for alarm)

General-purpose sequence inputs 1and 11 ] ~S01 (P-OTA

(Forward Drive Prohibit input: OFF to prohibit drive) /SI11(P-0T.8) 12

1 1301+ (/BK_A+)
General-purpose sequence inputs 2 and 12 '_,\/S\OZ N-OTA 8 General-purpose sequence
(Reverse Drive Prohibit input: OFF to prohibit drive) /SI12(N-0T_B) (13 #Z: output 1

2 JS01- (/BKA) (Brake output: ON to release brake)

78113 (Probe? B] (18 23 ), 1802+ (/BK B+) General-purpose sequence

3 : g output 2
/9104 (Probe2 A [ 10 iZ» 24 ),/802- (/BK B-)

t
»‘:'—@
—J %%*%
General-purpose sequence inputs 3 and 13 /3103 (/Probet_A) 9 >
(Probe 1 Latch Input: Latch when ON) T
ﬂ—@
&4

! /8114 /Probe2 B) {19
(Probe 2 Latch Input: Latch when ON) 25),/SO3+ General-purpose sequence
General-purpose sequence inputs 5 and 16 7% uhl m 26),/S08- output3
(Home Switch Input: Homing when ON) 18115 (Home_B) {20
27 ((/SO4+ General-purpose sequence
m 28) /504- output 4
29 é/505+ General-purpose sequence
~ output 5
m 30 ),/S05

Battery for absolute
encoder *2
28Vto45V

|
|
|
|
|
|
‘ General-purpose sequence inputs 4 and 14 ¢
|
|
|
|
|

\
|
iz» < Servo Alarm Output ‘
|
|
|
|
|
|
|
|
ﬁ St Signal ground }

————— - ——— {ONBACNBB | — —— T —— —— ——— — — —
r Switoh — rweg ats ) 4 ]
‘ 24V _—— | JHWBB BT+ o :

Fuse | MweBA- ) 3 > |
! ‘ Al
. ! [Hwes Bi- 81, EDMA+
Safety *4 ! > EDM_B+
HWBB A2+ ) 6 3 K
! BB P2+
| /HWBB_B2+ N 7l eoma
ov HWBBA2- ) 5 e > EDM_B- J
=

. JHWBB_B2- |
‘» @Connector shell

FG  Connect shield to connector shell
Frame ground

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 SERVOPACKSs 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 I/0 signals of the CN1 connector. If the power supply is shared, the I/0 signals may malfunction.
3. Default settings are given in parentheses.
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Cables and Connectors for SERVOPACKSs

[22]
L}
' ' CIC.)
System Configurations up to 2x1.5 kW 2
o
O
(22
—
SERVOPACK 2
o
| =
‘ It S| =
ja
‘ | Cr\n15A/CN115B—r—r—r———r—r—r—-W S
. D1 o
‘ ! D2 Dynamic Brake Resistor Terminal
. ‘ D3 :
‘ L L J
L3
‘ ‘ CN102A/CN102B}f— - — - —  — f— . —
‘ ! UA/UB —, ‘ (%]
. 0B/ ® ‘ ‘ VANB — =}
‘ O B2 ! WAWB — ‘ (=)
‘ Qs | " J =
0O [ K R SO <
‘ 002 ‘ 5 (<5}
‘ CNTI7ARR - — - —  —  — — e — — 3 =
! 2av— | ( BK_A+ —
‘ 54 ‘ BK_A- ‘
‘ vl | oo Brak !
rake power g
‘ L e p pply }
‘ (For servo alarm ‘ — T T T
‘ 1Ry display) | L’70N2A/CNZB I A A I
. 7 \—(8_< . 2]
. 5 PS !
‘ 1PL 6 (C/Ps /1 ‘ =
. Servo power Servo power ‘ ‘ : : (&b)
N OFF I 1 [ PG5V <
1KM ‘ 2 [Cpaov_ /! I o
i s ; oo | & S
o® ‘ =
i 1KM ‘ L
‘ 1SA ¥ N wn
. 1KM 1Ry 2KM ‘ : Y !
— 1 !
‘ (Ground to ‘ 3 ] ‘
laresistance } . — !
<« b oaoks ‘ 2¢ i Analog Monitors
I |
| .
S o
—_———————————— 0N 77777777777777\ <5}
Linear servomotor overheat TH A =
‘ protection input W ? : -g
‘ Sequenceinput signal o4\ #3 LogyN | 5 4.7 KQ 3 JALM+ ‘ §
power supply input s o Servo Alarm Output
K - /5101 P-OT_A) 2| - 4 | ALM- (OFF for alarm) ‘ [y
‘ General-purpose sequence inputs 1 and 11 [ N (P-OT 7 ! . =]
(Forward Drive Prohibit input: OFF to prohibit drive) /SI11(P-0T.8) 12 ‘ =8
o %%1% 1), /8014 (BK A4 o
‘ General-purpose sequence inputs 2 and 12 ,_NS‘OZ N-OTA (8 General-purpose sequence
(Reverse Drive Prohibit input: OFF to prohibit drive) /SI12(N-0T_B) (13 #Zi output 1 ‘
‘ N 2 JS01- (/BKA) (Brake output: ON to release brake)
. General-purpose sequence inputs 3and 13 | /S8(Probet. A 9 = ‘
‘ (Probe 1 Latch Input: Latch when ON) /8113 ([Probet B) ‘(18 23 ), 1802+ (/BK B+) General-purpose sequence
i S04 (P2 (10 = jz: 2a) /S0 (BKB) U2 ‘ =
‘ General-purpose sequence inputs 4 and 14 ¢ ’ \ & J feb)
(Probe 2 Latch Input: Latch when ON) 3114 (Prove2 8 (19 =
. 25),/S03+ General-purpose sequence ‘ [=X
‘ General-purpose sequence inputs 5and 15 | /S05(Home A) (11 m 26),/S03- output 3 S
‘ (Home Switch Input: Homing when ON) ~718115(Home_B) {20 7). /504 G ‘ o
'«/SO4+ eneral-purpose sequence
28 /804- output 4 %]
| ] o | p:
29 ,/S05+ General-purpose sequence ‘ %
~ output 5
‘ m 30J,/S05 S
Battery for absolute 16/, SG ‘
‘ encoder *2 ﬁ o Signal ground
: 28V104.5V ‘
-
T T T T T T T ONBACNSB [T T T T T T T T T T T T
r Switoh — pwe a1+ ) 4 ] -
24y T . HWBBBT+ Y . =
Fuse | HWBBAL- ) 3 - | =
I / -
' TweR B1- < 8 EDM_A+ [<5)
Safety *4 L [mwesi- 5> EDMA+ =
Ly ' I 3 EDM_B+
/HWBB A2+ ) 6 z ‘ o
i || |HweBB2 - <
‘ ) B2+ - o EDM_A.
I ov HWBBA2- ) 5 e EDM_B- J
. JHWBB_B2- = |
F @Connsctor shell

FG  Connect shield to connector shell
Frame ground

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 SERVOPACKSs 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/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 1/O signals may malfunction.
3. Default settings are given in parentheses.
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Cables and Connectors for SERVOPACKS

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-CAO01-E

Digital Operator

(including 1m cable) U LUEORDEAinE
Digital Operator Cable 0.3m JZSP-CVS07-A3-E?
Computer Cable 2.5m JZSP-CVS06-02-E
im JZSP-CVHO3-01-E-G# L
Cables with %—»‘
Safety Connectors” 3m JZSP-CVH03-03-E-G# EED—
Function = ’
%2/;':: 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
3m JZSP-CM3ROMO-03-E < >
MECHATROLINK-III / EtherCAT 5m JZSP-CM3ROMO-05-E
Communications Cables™ 10m JZSP-CM3ROMO-10-E ET=( iz
20m JZSP-CM3ROMO-20-E
30m JZSP-CM3ROMO-30-E
40m JZSP-CM3ROMO-40-E
50m JZSP-CM3ROMO-50-E
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.

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 MUSIUE T2 B

Sigma-7 400V
for 11kW & 16kW

KLBUE 15-32_SC
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Cables & Periphery

[22]
=
D
=
o
o
Host controller
Three-phase, 400 VAC
L1L2L3 CN1 I/0 Connector »
. =)
o
=
=
S
Noise Filter D Safety Function Device Cable &
—alI
SERVOPACK s o Computer Support
in circuit wi 77
main circuit wires ;(5};2?, Software £
i) g
. =
Control Power Supply :cg
Gable 24 VDC ~/ Gomputer Cable 5
/A G S
Y ] Analog Monitor Cable
£
—=) [ B :
2
Digital b : S
Operator cable 2 =
Motor Connection %)
o o Shielding Clamp
wn
<@
>
3
ﬂ Bottom of SERVOPACK =
i =
=
=
e o

>
=
)
=
[=%
=
D
o
o3
1%
K
o
[,
(@)
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Power supply
Three-phase, 400 VAC

Communications Cable

Host controller

L1213 CN1 1/O Connector
Noise Filter Safety Function Device Cable
gl |3
SERVOPACK S oM pport
main circuit wires 7 ©
\ T Software
7 .
Control Power Supply y y /
Cable 24 VDC
A, o ~
24 . — Analog Monitor Cable
il ( — T
e == =
P Computer Cable i
I--;";_
| — = [@/
— Digital 0
Digital Operator cable -y
Operator o F:T%X
L

Motor Connection
Shielding Clamps

Bottom of SERVOPACK
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Top and Bottom View of SERVOPACKSs

Main circuit terminals

With Front Cover Open

&3
%

DC power

supply terminals

T

M S

Servomotor
brake power
supply terminals

Control power  ~,
supply terminals /"

Dynamic brake
terminals*

* Dynamic Brake Connector only for SGD7S-1R9D up to -170D.

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
05 1R9D 5 X5074
1.0 3R5D - SC-4-1/G
) X5075
1.5 5R4D S FESS-4009A°
2.0 8R4D S
X5076 SC-5-1-/G
3.0 120D 5
5.0 170D - FESS-4015A% X5077
D [BESE LT-C35G102WS  JUSP-OPO5A-1-E
400 VAC 6.0 210D = . = SC-N1/G
FESS-4022A%
7.5 260D - S
11.0 280D - i
FESS-4044A% S -
15.0 370D 5
2x0.75 = 2R6D i X5075 SC-4-1/G
FESS-4009A"
2x1.5 - 5R4D X5076 SC-5-1/G

Noise Filters EPA GmbH
Surge Absorbers

Yaskawa Controls Co., Ltd.
DC Reactors

Magnetic Contactors Fuiji Electric FA Components & Systems Co., Ltd.
1. 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.
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Dimensions

FESS-4009A

of EMC-Filters

36641
355

mounts

3141

255

315

6
151,
®

8021

I
| drive mounts
14X M5

A

output flexes 16AWG
L 3 x 150mm with ferrules

M5 Earth Stud @ 1
&
|

FESS-4022A*

410

£
e

W

(o] oot e 10AWG
3 2 150mm with lermaies

—

M Eart 5tud FIR |

Lagd

FESS-4015A

6641

33141

mounts 152,
55

315

1

% olo[e

b

3

=
drive mounts
4xM5

g |0 | output flexes 14AWG
L 3 x 150mm with ferrules

MS5 Earth Stud

FESS-4044A*

EMC-Filter Leakage Current et Measurements
Temperature

FESS-4009A
FESS-4016A
FESS-4022A*
FESS-4044A*

* Available soon.

Molded-case Circuit Breakers 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

0.3mA nom. (28 mA max.

)
0.3mA nom. (40 mA max.)
0.3mA nom. (40 mA max.)

)

0.3 mA nom (40 mA max.

55°C
55°C
55°C
55°C

366 x 80 x 50mm 1.3kg
366 x 100 x 50mm 1.6kg
416 x 80 x 50mm 2.0kg
435 x 180 x 50mm 3.2kg

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.

Maximum

Main Circuit

Applicable

Motor

Power Supply Capacity
[kW] SGD7S- SGD7W-
0.5 1R9D -
1.0 3R5D -
1.5 5R4D =
2.0 8R4D -
3.0 120D -
Three phase, 5.0 170D -
400VAC 6.0 210D -
7.5 260D -
11.0 280D -
15.0 370D -
2x0.75 - 2R6D
2x1.5 - 5R4D
YASKAWA SIGMA-7 | CATALOG

Power Supply
Capacity per
SERVOPACK

[KVA]

1.1
2.3
35
45
7.1
11.7
12.4
14.4
21.9
30.6
35
6.8

Control
Main Circuit Power Main
[Arms] Supply
[Arms]
1.4
2.9
4.3
1.2
5.8
8.6
14.5
17.4
1.4
21.7
31.8
1.7
43.4
4.4
1.2
8.6

[AO-p]

Current Capacity Inrush Current

Circuit

38

68

19
38

Control Power
Supply [A0-p]

Lo
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[22]
2
=
: ] <)
Sigma-7 Amplifier Connectors =
O
SERVOPACK _— P
Model Description Order No. Specification
JUSP-7CN101*
(SGD7S-1R9D to -170D)
Power Input connector (CN101) »
JUSP-7CN101-1* 2
(SGD7S-210D to -370D) 2
=
JUSP-7CN103 =
(SGD7S-1R9D to -170D) L]0 &
Power DC Input connector (CN103) — 1
JUSP-7CN103-1 0j00i0
(SGD7S-210D to -370D)
JUSP-7CN102* %)
(SGD7S-1R9D to -170D) i=]
Motor power connector (CN102) §
JUSP-7CN102-1* 5
(SGD7S-210D to -370D) clc.)
5
24VDC Input connector (CN201) JUSP-7CN201*
<2
All Models 2
=
DB Resistor connector for . =
external DB (CN115) LRIl &
w
Brake power connector (CN117) JUSP-7CN117* — »
[<5)
i L =
=
(=
o
=
S
1/0 connector (CN1) JUSP-7CNO001
P
2
=
Enclosed Safet B E
nclosed Safety . = 4
Jumper Connector (CN8) AP AU D o3
3
=
8

* Connectors are included by ordering YASKAWA SERVOPACKSs. The other connectors can be ordered separately if necessary

=
=
c
[<5)
=%
[=)
<<
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SERVOPACK Main Circuit Wires

This section describes the main circuit wires for SERVOPACKS.

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.

Important ) . . .
3. Use copper wires with a rated withstand voltage of 300 V or higher.

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.

Three Phase, 400V Wires for SGD7S SERVOPACKSs

SERVOPACK Model SGD7S-

minal | SERVOPACKModelSGD?S- |
Cables Svmbol
YIRS 8R4D 170D 280D 370D

Main Circuit ) 2 AWG 10 AWG 8
Sowes CabE L1, L2, L3 AWG 16 (or 1.5 mm?2) AWG 14 (or 2.5 mm?) (or 4 0mm2 (or 6.0mm?) (or 10mm?)
Servomotor Main 5 & AWG 12 AWG 10 AWG 8
Circuit Cable uvw el G L (o 249 (or 4.0mm2) (or 6.0mm2 (or 10mm?)
el FBres 24V, OV AWG 16 (or 1.5 mm?)
Cable
External
. AWG 14 AWG 12 AWG 10 AWG 8
2!
Regeneraﬂve B1/ &2 A SR 1l (or 2.5 mm?) (or 4.0mm? (or 6.0mm3) (or 10mm?)
Resistor Cable
AWG 12 AWG 10 AWG 8
L 2) 2
Ground Cable S) AWG 16 (or 1.5 mm?2) AWG 14 (or 2.5 mm?) (or 4.0mm?) (or 6.0mm?) (or 10mm?)

Three Phase, 400V Wires for SGD7W SERVOPACKSs

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, 0V AWG 16 (or 1.5 mm?)
External Regenerative Resistor Cable B1/ @,Bz AWG 16 (or 1.5 mm?)
Ground Cable S AWG 14 (or 2.5 mm?)
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L
=
2
. =
Wire Types 8
The following table shows the wire sizes and allowable currents for three bundled leads.
HIV Specifications* Allowable Current at Ambient Temperatures [Ar!
Nominal Cross-selectional Area| C gurati
[mm?] [Wires/mm?2] g
0.9 37/0.18 1® 13 11 g
1.25 50/0.18 16 14 12 >
2.0 7/0.6 23 20 17 =
35 7/0.8 32 28 24 =
5.9 7/1.0 42 37 31
8.0 7/1.2 52 46 39
14.0 7/1.6 75 67 56
22.0 7/2.0 98 87 73 2
£
* This is reference data based on JIS C3317 600-V-grade heat-resistant polyvinyl chloride-insulated wires (HIV). =
&
[«5)
=
£
Surge Absorbers for Holding Brakes (Varistors) and Diodes P
2
o
o
| - =
Surge Absorbers for Holding Brakes (Varistors) g
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 icg
>
=)
Surge Absorber Manufacturer Nippon Chemi-Con Corporation SEMITEC Corporation §
1 Amax. TNRSV121K Z5D121 S
2 A max. TNR7V121K Z7D121 8‘
Brake Rated Current
4 A max. TNR10V121K Z10D121
8 A max. TNR14V121K Z15D121

>
-
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=
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=
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a
o
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=
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Regenerative Resistors

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.
® 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.
Use Yaskawa’s SigmaSize+, an AC Servo drive capacity selection program, to determine if a regenerative resisitor is required.

Note: If you use an external regenerative resistor, you must change the setting parameter Pn600.

Built-In Regenerative Resistor

The following table gives the specifications of the built-in regenerative resistors in the SERVOPACKs
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.

SERVOPACK Model Built-In Regenerative Resistor

Minimum Allowable

Resistance Capacity

SGD7S- Resistance
1R9D, 3R5D - 70
75 75
5R4D -
140
8R4D, 120D - 43 43
170D - 27 180 27
- 2R6D
43 140 43
- 5R4D

External Regenerative Resistor

SERVOPACK Specification Resistor Specification

Minimum Allo-

wable Resistance
SERVOPACK ) Model Resistor
External Resis- (9]
tance [Q]
1R9D
3R5D 75 RH-0520W120-UL-T 120 520
5R4D
8R4D
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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L
=
2
. . =
Dynamic Brake Resistors S
SERVOPACK Specification Resistor Specification
Minimum Allo-
wable ) Resistance
SERVOPACK ) Model Resistor Power [W] Manufacturer
External Resis- o
tance [Q] S
o
1RID 20 - - - - =
=
3R5D o - - - %
7.5

5R4D - . . . e

8R4D 7.8 - - - -

120D 4 - - - -

SGD7S-
170D 818 - - - - »
210D %
=
260D =
No integrated Dynamic Brake circuit. S
280D =
—
370D
2R6D - - - -
SGD7W- 7.5

5R4D - - - -
(2]
Note: (i‘)
Contact your YASKAWA representative for information on Sigma-7 400V Dynamic Brake Resistors. E
o
=>
o
L
D
Calculate the energy that must be consumed by the resistance for one dynamic brake stop. To simplify the energy consumption calculation, %3
assume that all the kinetic energy until the Servomotor stops is consumed by the dynamic brake resistor and use the following formula. g
Out of all possible operation patterns, use the one which maximizes the kinetic energy of the Servomotor. =
S
Rotary Servomotors =
(@)

Energy consumption of the dynamic brake resistor: E_, [J]

Motor moment of inertia*: J,, [kgm2] = A g sy (2 g £
Load inertia: J, [kgm2] Epg = % Hatid) [ 60 =
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] S (m,,+m,) x V2
Load mass: m,_[kg] 2 & "
Motor speed just before stopping with the dynamic brake: v [m/s]

>
-
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=
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=
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a
o
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<X
=
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* 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

Battery case (case only) JUSP-BAO1-E

The Encoder Cable and Battery are not included.
(This is a replacement part for a damaged Battery Case.)

Lithium Battery JZSP-BAO1 This is a special battery that mounts into the Battery Case.

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.

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 ® {QeRed

W Connector

1 {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.

YASKAWA SIGMA-7 | CATALOG
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[22]
=
Software £
o
S
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 g
products sold by Yaskawa. g
=
<
o
o
e Features
e Provides a vast amount of new product information.
e | ets you select servo products with a wizard.
* As long as you have a connection to the Internet, you can access and use the software g
anytime, anywhere. (Communications are encrypted for security) =
e You can access and reuse previously entered data. =
3
=
=
e Examples of the Servo Selection Interface
Mechanism Selection View Machine Specification Entry View @
fan
o
=>
oc
L
DN
n
<@
>
=}
o
=
(=
=
=
(=}

=
=
()
o
o3
90}
K
=
]
(@)

>
._g

e System Requirements g
<C

Browser .

(Required for web-based version only) sy Belerer SIUERT e higer

0OS 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)

Available Hard Disk Space 20 MB min.
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SigmaWin+ Version 7: AC Servo Drive Engineering Tool

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.

e Display SERVOPACK data on a computer just like you would on an oscilloscope.
e Estimate moments of inertia and measure vibration frequencies.
e Display alarms and alarm diagnostics.

e Examples of the Interface

Displaying SERVOPACK Data on a
Setting Parameters with a Wizard Computer Just Like You

Would on a Oscilloscope

Estimating Moments of Inertia and Displaying Alarms and
Measuring Vibration Frequencies Alarm Diagnostics

e System Requirements
N e

Supported Languages English and Japanese

0os 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)

Available Hard Disk Space o7 Slieal] Seulo:

350 MB min. (400 MB or greater recommended for installation)
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Appendix

Selecting the Servomotor Capacity

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.

Capacity Selection Example for a Rotary Servomotor: For Speed
Control

1. Mechanical Specifications

) , , Servomotor
Linear motion section =

Gear
Ball screw
ltem Code Value ltem Code Value
, Gear and Coupling 4 5
Load Speed U 15 m/min Moment of Inertia Jg 0.40 x 10*kg'm
Lmez;r 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 | dp 0.02m Feeding Time tm 1.2 s max.
Ball Screw Lead Pg 0.01 m Friction Coefficient U 0.2
Ball Screw Material | 7.87 x 108 kg/m?® Mechanical Efficiency | n 0.9 (90%)
Density
Gear Ratio R 2 (gear ratio: 1/2)
External Force on ON
Linear Motion Section
2. Speed Diagram
v _ 60 _ 60 _
15 L t= _40_1.5(5)
Motor Speed /_ If ta = td,
(m/min) ta tc td | Time (s)
- | ta=tm—89L_45_80Xx0275 _45_44_q1
. L 15
t
! tc=12-01x%x2=1.0(9)

3. Motor Speed

X Load shaft speed N =p_=001" 1,500 (Min™)
K Motor shaft speed ny=n; - R=1,500x2 = 23,000 (min")

4. Load Torque
©8 uwm+F-Pg  (9.8x0.2x250+0)x0.01

L= 2R -1 B 2nx2x0.9 =043 (N'm)
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3
5. Load Moment of Inertia :%
X Linear motion section
P 2 2
B B\ _ 0.01) _ A o
Jyjg=m (27:/-?) =250 x <2n><2 =1.58 x 10* (kg-m?)
X Ball screw @
gS]
Jp=Tpfndets = T 787 x10°x 1.0 x (0.02)* - = 0.31 x 10 (kg-m?) =
B~ 32 B "B R~ 3"" SO e T =
R Coupling Jg = 0.40 x 10# (kgkin?) =
X Load moment of inertia at motor shaft
Jy =Jj1+Jdg+Jdg=(1.58 +0.31 + 0.40) x 10* = 2.29 x 10™* (kg'm?)
6. Load Moving Power ®
gS]
2mnpg - T) 27 % 3,000 x 0.43 =
B M* L 2rnx3, 43 =
Po= ) = 50 =135 (W) 5
=
7. Load Acceleration Power
2 2
[ 2n J [2n 2.29x10% _
Pa— <6OnM> E _<6O XS,OOO> XT —226 (W) -
&
8. Servomotor Provisional Selection 5
=
@ Selection Conditions &
X 7, < Motor rated torque
X % < Provisionally selected Servomotor rated output < (Po + Pa) "
D
K n,, < Rated motor speed =
X J, < Allowable load moment of inertia é
S
(@]
The following Servomotor meets the selection conditions.
K SGM7J-02A Servomotor
=
@ Specifications of the Provisionally Selected Servomotor %
Item Value S‘i’
Rated Output 200 (W) g
Rated Motor Speed 3,000 (min"") 8
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 107 (kg:m?)

=

=)
c
@
=3
o

<

9. Verification of the Provisionally Selected Servomotor
X Verification of required acceleration torque:

To 2mnpg WUpg + Y1) 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 2y U +Jp) T - 21 x 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:

Tp*-ta+T 2 tc+Ts* td
Trms:/P Lt

~ /(1.23)2><o.1 +(0.432x 1.0 + (0.37)?x 0.1
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.

(N-m) Torque
Motor Speed

1.23 E

0.43

-0.37 7

01 |

0.1 1.0 _!

1.5

Capacity Selection Example for a Rotary Servomotor: For Posi-
tion Control

1. Mechanical Specifications

Linear motion section Servomotor
vl \
% / Coupling
Ball screw
ltem Code Value ltem Code Value
Load Speed UL 15 m/min Coupling Outer Diameter | d¢ 0.03m
Linear Motion Section m 80 kg Numbgr of Feeding n 40 rotation/min
Mass Operations
Ball Screw Length L5 0.8 m Feeding Distance ) 0.25m
Ball Screw Diameter dg 0.016 m Feeding Time tm 1.2 s max.
Ball Screw Lead Pg | 0.005m Flectrical Stopping 5 | +0.01 mm
Precision
Ball Screw Material 3 3 - .
Density P 7.87 x 10° kg/m Friction Coefficient 7, 0.2
External Force on . " o
Linear Motion Section F ON Mechanical Efficiency n 0.9 (90%)
Coupling Mass mg 0.3 kg
2. Speed Diagram
v 60 60
15 7 L Reference pulses =5 = % =1.5 (S)
Motor Speed Load speed
(min) If ta =td and ts = 0.1 (s),
fa tc id| ts ;
. 0 ta=tm-ts- 89t =12-01- % - 0.1 (5)
t

tc=12-01-0.1x2=0.99)

156 YASKAWA SIGMA-7 | CATALOG



Capacity Selection for Servomotors

3
Motor Speed :%
X Load shaft speed = ;:))—L _ 010%5 5,000 (i)
B .
X Motor shaft speed Direct coupling gear ratio 1/R = 1/1
Therefore, ny, = n; BR = 3,000 x 1 = 3,000 (min™) g
=
. Load Torque =
©8u-m+F)-Pg (9.8x0.2x80+0)x0.005 2
TL="""%m7 = 2nx1x0.9 =0.139 (N'm)
. Load Moment of Inertia
X Linear motion section g
o
P 2 2 =
3 B\ _ 0.005) D -
JU_m(2n9>_80x<2nx1>_0.507x10 (kg'm?) §
—
- p. e 4= T 3 4 -4 .2
¥ Ball screw Jg = 39 pP-ig-dg*= 35 7.87 x 10°x 0.8 x (0.016)* = 0.405 x 10* (kg-m?)
. 1 1 . .
X Coupling Jc= 8 Mc dc’ = 8 x 0.3 x (0.03)? = 0.338 x 10 (kg'm?) %
X Load moment of inertia at motor shaft =
_ — 4 (lka-m2 o
J=Jd1+Jdg+dc=1.25x10" (kg'm?) E
w
. Load Moving Power
2nnp, - T,
3 M* 'L 27 x3,000x0.139
Po= —60 = 60 =437 W) o
k<
. Load Acceleration Power ;8
2 2 —
on J [2n 1.25 x 10 S
Pa = <60nM> E _<6O XS,OOO) XT —1234(\/\/) 8.
. Servomotor Provisional Selection
@ Selection Conditions ‘E
X T, < Motor rated torque =
o
o
X w < Provisionally selected Servomotor rated output < (Po + Pa) 8
o)
<
O

X ny, < Rated motor speed
X J;, < Allowable load moment of inertia

The following Servomotor meets the selection conditions.
X SGM7J-01A Servomotor

@ Specifications of the Provisionally Selected Servomotor

=

=)
c
@
=3
o

<

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 107 (kg'm?)
Allowable Load Moment of Inertia | 0.0659 x 10 x 35 = 2.31 x 10* (kg-m?)
Encoder Resolution 24 bits (16,777,216 pulses/rev)
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Capacity Selection for Servomotors

9. Verification of the Provisionally Selected Servomotor
X Verification of required acceleration torque:
To_ 2 Unm ), 7, = 2mx 8,000 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:

Too 20U *J)) 7, _ 2mx 3,000 X (0.0659 +1.25) x10°

60td 60 x 0.1 -0.139

~ 0.274 (N-m) < Maximum instantaneous torque...Satisfactory
Verification of effective torque value:

_— :/ Tp’-ta+ T2 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 5
, _"B _ mm_ _ .
The number of pulses per revolution (pulses) = A= 001 mm 500 < Encoder resolution [16777216 (pulses/rev)]
11.Reference Pulse Frequency
L
Vs _1,000°L _ 1,000 x 15 _ 95,000 (pps)

" B60xA:  60x0.01
Confirm that the maximum input pulse frequency® is greater than the reference pulse frequency.

KRefer 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.
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Capacity Selection for Servomotors

«
3
8. Result £
It has been verified that the provisionally selected Servomotor is applicable. (&)
The torque diagram is shown below.
Torque (Nin)
449 e \
7 h\ g
0.1.10.04 0.1 ) 0.1 l §
4494 - - - - — g
20 o
o
Servomotor Capacity Selection Example for Linear Servomotors =
tS]
1. Mechanical Specifications =
[35)
Load P e— q::
Table —
Moving Coil
Magnetic Way
—— { {
Iltem Code Value ltem Code Value %
Load Mass myy 1 kg Acceleration Time ta 0.02 s E
(=)
Table Mass my 2 kg Constant-speed Time te 0.36 s =
Motor Speed v 2 m/s Deceleration Time ty 0.02 s )
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 38
3
Fp . S
\Momrspeed (ms) ;Qme N =
L S
=
: Fs : Time (s) g-)_
ta fc L tg |
t |
=
3. Steady-State Force (Excluding Servomotor Moving Coil) ‘g
F={98xuxmy+mpl+F=9.8x02x(1+2)+0=5.88(N) =
D
o
4. Acceleration Force (Excluding Servomotor Moving Coil) o3
v o 8
o)
Fp=(myy +my) x g +F =0 +2)x 0.00 + 5.88 = 305.88 (N) S

5. Provisional Selection of Linear Servomotor

@ Selection Conditions
¥ Fp < Maximum force x 0.9
X Fg < Maximum force x 0.9
X F.s < Rated force x 0.9

Appendix
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Capacity Selection for Servomotors

@ Specifications of the Provisionally Selected Servomotor

Item Value
Maximum Force 440 (N)
Rated Force 147 (N)
Moving Coil Mass (my) 0.82 (kq)
Servomotor Magnetic Attraction (Fa) | 0 (N)

6. Verification of the Provisionally Selected Servomotor
X Steady-State Force
Fr=u{98xmy+mr+my)+Fat =02{9.8x(1+2+0.82)+0}=7.5(N)
X Verification of Acceleration Force

2
0.00 +7.5

= 389.5 (N) < Maximum force x 0.9 (= 396 N)... Satisfactory
X Verification of Deceleration Force

v
FPZ(mw+mT+mM)X5 +FL=(1 +2+O-82)X

v
FS:(mW+m7—+mM)xt——F[_:(1+2+O.82)>< 7.5

2 _
2 0.02
= 374.5 (N) < Maximum force x 0.9 (= 396 N)... Satisfactory
X Verification of Effective Force

f [Pt e R g /389.52>< 0.02 + 7.5°x 0.36 + 374.5° x 0.02
ms.— t ) 0.5

=108.3 (N) < Rated force x 0.9 (= 132.3 N)... Satisfactory

7. Result
It has been verified that the provisionally selected Servomotor is applicable.
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Appendix

%)
(=
)
- - =
Calculating the Regenerative Energy S
This section shows how to calculate the regenerative resistor capacity for the acceleration/deceler-
ation operation shown in the following figure.
y nuv: Motor speed
M I :\ / £
otor speed | | | o
I I ! =
0 T T Y f |
| | | | >
I | ~ i | | s
1 | I | 2
TL: Load torque | |
Motor torque ! :
0
. w
T Regenerative torque _§
o
=
X Calculation Procedure for Regenerative Resistor Capacity ac‘g
=
Step Item Code Formula
’ Calculate the rotational energy of the Servo- Es | Eq= JnM2/1 82
motor.
E; = m/60) ny, Tt &
o Calculate the energy consumed by load loss E L _ ( ) L D, S
during the deceleration period L | Note: If the load Iqss is unknown, calculate =
the value with £; set to 0. =
o
Calculate th lost S ; (Value calculated from the graphs in ¢ Servo- o
3 alcuiate the energy fost from servomotor Ey | motor Winding Resistance Loss on page 271)
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 on page 270 8
>
EK:ES_(EL+EM+EC) §
5 | Calculate the energy consumed by the £ Ex=Es—(EL+Em + Ec) + Egh IS
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 Calculgte the required regenerative resistor Wi | Wi =E/(02xT) =
capagcity (W). 2
=3
¥ Eg (joules): Energy for continuous period of regenerative operation B
EG = (2]1/60) nMGTGl‘G %]
wn
¥ Tg: Servomotor’s generated torque in continuous period of regenerative operation (Nim) %
¥ nya: Servomotor’s motor speed for same operation period as above (min’") S

¥ 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 (N&m)
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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Appendix

UL/CSA . RoHS
CE Marking KC Mark . i
Standards Directive
SGD7S . . . .
SERVOPACKs
SGD7W . ° ° °
Safety Option safety SGDV-OSA01AO00FT900*! . . . .
Module
UL/CSA . RoHS
CE Marking : i
Standards Directive
SGM7J ° ) °
Rotary Servomotors SGM7A o . °
SGM7G ° . .
T — SGLFW2 Scheduled for 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

[22]
. =
Details of Warranty 2
o
S
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.
w
S
o
Warranty Scope =
YASKAWA shall replace or repair a defective product free of charge if a defect attributable to YASKAWA occurs during the abo- g
ve warranty period. This warranty does not cover defects caused by the delivered product reaching the end of its service life and r =
eplacement of parts that require replacement or that have a limited service life. e
This warranty does not cover failures that result from any of the following causes.
* Improper handling, abuse, or use in unsuitable conditions or in environments not described in product catalogs or manuals, or in any
separately agreed-upon specifications
e Causes not attributable to the delivered product itself g
e Modifications or repairs not performed by YASKAWA g
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 ilg"
e Events for which YASKAWA is not responsible, such as natural or human-made disasters
Limitations of Liability
o 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 pro- 2
duct. <<-E>
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
e The information described in product catalogs or manuals is provided for the purpose of the customer purchasing the appropriate product for the 5,
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.
o YASKAWA shall not be responsible for any damage arising from infringements of intellectual property rights or other proprietary rights of third
parties as a result of using the information described in catalogs or manuals. -
%
'8
SU|tab|I|ty for Use =
¢ |tis 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. 8’
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 pro-
duct 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 _g
described in product catalogs or manuals s
» Nuclear energy control systems, combustion systems, railroad systems, aviation systems, vehicle systems, medical equipment, o
amusement machines, and installations subject to separate industry or government regulations °55)
»  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 8

systems that operate continuously 24 hours a day
» Other systems that require a similar high degree of safety

® Never use the product for an application involving serious risk to life or property without first ensuring that the system is designed
to secure the required level of safety with risk warnings and redundancy, and that the 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

Appendix

Specifications Change
The names, specifications, appearance, and accessories of products in product catalogs and manuals may be changed at any time based on im-
provements 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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YASKAWA Europe GmbH

Drives & Motion Division +49 6196 569-500
Hauptstr. 185 support@yaskawa.eu.com
65760 Eschborn www.yaskawa.eu.com
Germany

Specifications are subject to change without notice for ongoing product modifications and
improvements. © YASKAWA Europe GmbH. All rights reserved.

01/2018 | YEU_MuC_Sigma7_400V_Cat_EN_v6




	Contents
	Sigma-7 Product Lineup
	Model Designations
	Rotary Servomotors 
	SGM7J
	SGM7A
	SGM7G

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

	SERVOPACKs
	SGD7S Single Axis
	SGD7W Dual Axis

	Option Modules
	Option Module Safety
	Option Module Feedback

	Cables & Periphery
	Cables for Rotary Servomotors
	Cables for Linear Servomotors
	Serial Converter Units
	Cables and Connectors for SERVOPACKs
	Periphery

	Appendix
	Capacity Selection for Servomotors
	Capacity Selection for Regenerative Resistors
	International Standards
	Warranty


