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2'-7 Series of AC Servo Drives

Everyone’s preferred choice

of Servo Drives

Since the release of the first X' series of Servo Drives in 1992, Yaskawa Electric has
consistently made innovations to existing technologies to find solutions for problems
that users experience. Users have always sought high-speed, high-accuracy, and
easy-to-use products, and this demand rises every year.

In 2013, the X' series of Servo Drives evolved into the X-7 Servo Drives, which provides
users with the ultimate experience in seven key areas and delivers the optimal solutions
that only Yaskawa can offer. With the superlative performance and outstanding ease of
use of the X-7 series, Yaskawa can offer solutions that will make the X-7 Servo Drives

i

the preferred choice of customers at any point in the life cycle of their systems.

1 Ultimate system performance JNEAICISED

Superlative performance with improved
efficiency and speed

. INigltelal developers/engineers

S
* *

applications.

Yaskawa for details on this and ada

Refer to pages M-6 and M-7 for examples ) .
of the high performance of the 2'-7 series in gt ultlma,te of
“pick and placeapplications. Contag gt e-motional Eub

Ultimate ease of us

No tuning required w
function to achieve stable

’Attention developers/engineers

You can check the level of performance of actual operations with
the use of demonstration units. Contact Yaskawa for a
demonstration.

-
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Ultimate environmental performance JENES»

Each product has improved specifications to meet even the most
stringent environmental requirements. Servo Drives can now be used in
different countries and regions, and under a variety of conditions.

‘ JNiElel developers/engineers

- : solutions

Are there any operating environments that you have given up on? The X-7 servos
have an increased ability to cope with temperature rises in systems, comply with

“w“Yiithe IP67 resistance to water immersion rating, and have greater global support (AC

M-2

A0V input and operable at an altitude of 2,000 meters*). Compact and energy
saving systems can also be easily built with the X-7W two-axis SERVOPACKS.

—— -
%k At this altitude, the servo drives will operate at reduced ratings.
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. SERVOPACK model in the 2-7 series. This

e-motional
solution

7 Ultimate compatibility —JENES)
Programs and parameters used with -V SERVOPACKSs are compatible with -7 SERVOPACKSs.
The performance of your systems can be easily enhanced with a simple replacement.

. PNichiitelal developers/engineers

There is no need to change your system design because the sizes of
the 2-V Servo Drives are the same as those of the X-7 series. The
improved shape of the mounting screws makes them easier to secure.
With the ensured compatibility of programs and parameters, it is easy to
replace X-V Servo Drives with X-7 Servo Drives.

. . Ultimate lineup NSNS

You can choose from a rich product lineup of the X-7 series as well
as from the compatible products of Yaskawa’s partner companies to
easily build just the right system for your needs.

- . PNichiieal developers/engineers

-Compatible products made by our partner
companies are also available. You can prepare
. all the motion devices required for your system
with our one-stop, all-in-one service.
-1t is now possible to drive rotary, Linear, or
Direct Drive Servomotors using the same

helps to reduce the number of Servo Drives
that are put in storage.

5 Ultimate support IV

Full support is available from selection to maintenance.
Maintenance is easier because product information can be viewed

by using a smartphone.
QR code reading

'Attention developers/engineers with a smartphone. 5

Services* that take full advantage of the latest technology, such
as cloud storages, QR codes, and smartphones are readily
available. They add another dimension of convenience and ease in
terms of product information control and maintenance work.

i %k MechatroCloud is available in Japan only.

Note: QR code is a registered trademark of Denso Wave Incorporated.

4 Ultimate safety and security JSSNEi0p

The X-7 Servo Drives satisfy the IEC 61508 safety integrity level 3 (SIL 3). Safety
is also ensured with temperature sensors mounted in products.
These Servo Drives can be used as system components with safety guaranteed.

. yNicqtenl developers/engineers maintenance personnel

It is absolutely essential to ensure the safety of systems and protect against
temperature increases. The X-7 Servo Drives are fully equipped with
necessary safety measures, which reduces the amoun
system desigh and maintenance.

— ——— -



Ultimate system performance
The high-performance of X-7 SERVOPACKSs translates into ultra-high-speed

and ultra-high-accuracy control, which maximizes system performance.

2-7S Single-axis SERVOPACKSs

* 3.1 kHz response frequency

% Optimized for specific applications:
New models in EX and FT series to be released

% Improved vibration suppression

Ripple compensation Enhanced vibration suppression function

Notch filter
Suppresses high-frequency vibrations of 500 Hz or higher.
Number of filters increased from 2 to 5.
Anti-resonance control
Suppresses vibrations at frequencies ranging from
several hundred Hz to 1 kHz.
Vibrations can now be suppressed at multiple
frequencies in comparison with one frequency in
earlier models.
Vibration suppression
Suppresses vibrations at low frequencies (30 Hz and lower).
X-7 SERVOPACKSs can reduce speed Vibrations can now be suppressed at two different
ripples caused by motor cogging, frequencies (in comparison with one frequency in
even for machines for which speed earlier models).
loop gains cannot be set high. This These functions can be adjusted automatically using
ensures smooth operation. the autotuning function.

Y-7W Two-axis SERVOPACKs

* Two-axis SERVOPACKSs
(200 W x 2 axes to 1 kW x 2 axes)

% 3.1 kHz response frequency
% Improved vibration suppression

Y'-7C Two-axis SERVOPACKSs
with Built-in Controllers

* 3.1 kHz response frequency
% Build small=scale equipment system
without PLC using ene SERVOPACK.

—




e-motional
solution

2-7 Rotary Servomotors

% Compact dimensions
(approx. 80% smaller than our earlier models.)
% High-resolution 24-bit encoder
incorporated
(16,777,216 pulses/rev)
% Maximum torque: 350%
(small capacity)

High-resolution, 24-bit encoder

X-7 Servomotors (50 W or greater) use
encoders with a resolution that are 16 times
higher than those used in X-V Servomotors.

Encoder resolution comparison

SGMMV 10W= 30 W 2'-Vseries -7 series

20 bits = 24 bits =
SGM7J 50w = 750W 1 million pulses/rev (approx.) 16 million pulses/rev (approx.)
SGM7A 50W = 7 kW 16 times higher!

SGM7P 100W == 1.5kW
SGM7G 300w — 15 kW

& _. & : -_

Servomotors with 24-bit batteryless absolute
encoders have also been added to the lineup.

High efficiency and low heat generation

-7 Servomotors use an optimized magnetic
circuit that improves motor efficiency and
reduces heat generation.

(comparison with typical models.)

About 20% reduction in
temperature increase!

(under the same conditions)

Refer to pages M-18 to M-21 for the details on the features of Direct Drive
Servomotors and Linear Servomotors.



Example Solving problems in “pick and place” applications

Horizontal axis 2
(lengthwise direction)

Horizontal axis 1

I How can we reduce takt times?

(widthwise direction) | S How can we improve positioning

accuracy?

™ How can we suppress vibration
created by speed acceleration?

I How can we achieve stable
operation with or without
workpieces?

“Pick and place” refers to the actions involved in picking up an object
in one location and placing it in another location.

We need to reduce takt times.

Vibration occurs after servo
gain is increased.

Servo gain was successfully increased
by first using the anti-resonance
control adjustment, and then vibration
occurred at a different frequency.

A

B
|
C
i

A Position deviation
B Torque reference
C Positioning Completion signal

M-6

Servo gain can be increased
by using the enhanced
anti-resonance control
adjustment function.

Reduces system takt times



e-motional

solution

X1 We want to increase productivity by suppressing vibration of equipment.

Vibration occurs at two different frequencies at the
edges of equipment and it takes a while for the
vibration to stop.

Position deviation-
I I
ationat_ || Lu] r
ETIPNR. Y
Vibration LL—=/ 1V Y
occurs. Position command speed

Lo
ositioning Completion signal—
[l 1AAAA[AMA
IR

Vibration at two different low-frequencies is suppressed
simultaneously with the automatic adjustment function.

Position deviation | Wo different low-frequencies

N N L

\Vioration a eclge of equipment | €21 De Suppressed simultaneously.

v & No vibration occur:

Position command speed

ositioning Completion signal

We want to improve positioning accuracy to handle parts that are becoming increasingly smaller.

Positioning accuracy needs to be improved
because parts that are handled are becoming
increasingly smaller.

Must improve
accuracy

0 5

High-precision positioning
becomes possible for precision

workpieces by replacing the 0 5 10um

existing drive with the )r/i1b0ratio|n WTeT stoppe%l
. T1Unm level also possible
2-7 Servo Drive. ! poss!

Note: This will depend on the
installation conditions.

2-7S SERVOPACKSs

Highest performance in the industry
- 3.1 kHz response frequency
- Improved vibration suppression

-7 Servomotors

High-resolution encoders
24 bits = 16,777,216 pulses/rev

For 20 mm lead ball screws
1.2 nm resolution

i
P
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Ultimate ease of use

2 Yaskawa’s original tuning-less function has undergone further development.
Stable operations can be achieved without having to adjust gains.

No need to adjust servo gains 2-Vseries X-Tseries

Allowable load
With Yaskawa's original tuning-less function, systems can run without moment of inertia ratio

vibration for a load with 30 times (max.) of load moment of inertia. Max. control gain | SPeed loop gain | Speed loop gain
g : . | : 40 Hz (approx.) | 70 Hz (approx.)
Systems remain stable even with load changes during operation.

30 times (max.) | 30 times (max.)

When the allowable load moment of inertia ratio is 30 times:

Setup time
reduced

Postton | | Takt time

“command-speed | reduced
\ Positioning i Positioning

sooff I "'C‘;?O;l’imetiOﬂ signal 1 “\\ Completion signal~|

P e e

-500 -500
0,000 200,000 400,000 600,000 800,000 1000,000 X 200,000 400,000 600,000 800,000 1000,000
Time [ms] Time [ms]

Solution Example Nglelele):

The robot’s arm maintains stable movements even when the moment
of inertia changes due to changes in the robot’s posture.

@ Improved response

Response is about twice as fast as
before and requires no adjustment.

@ Improved stability

Stable operation is assured even in
systems with load fluctuations.

@ No need for gain adjustments

High-level performance is assured
although no tuning is required.

M-8



Ultimate environmental performance
The 2-7 Servo Drives can be used in harsh environments and conserve energy.

3

e-motional
solution

Optimal systems can be easily set up in different countries and under a variety of conditions.

Satisfies specifications for use overseas
and in harsh operating conditions

- 240 VAC supply voltage also supported
- High-altitude use increased to 2,000 meters above sea level*

- Maximum ambient temperature raised to 60°C*

sk Derating required.

Waterproof protective structure upgrade

to IP67 rating
[SGM7J, SGM7A (IP22 for 7.0 kW), and SGM7G models]

Protective Structure (IEC 60034-5)

| P 67 O Rating for protection from water:
The units can be used even when they are immersed in
water under specific conditions immersed at a depth
’7 of 1 m below the surface of the water for 30 minutes).
© Rating for protection from contact and entry of solid foreign objects:
Safe dust-proof structure

Structure is completely protected from the entry of dust.

Slelllifleil=clnlolcM Regenerative energy effectively used to help save energy

SERVOPACK | R

Regenerative
resistor

Regenerative power used to be converted
to heat by using regenerative resistors.
With global warming, CO2 emissions must
be cut by reducing power generation that
produces COz, such as thermal power.

- By replacing the existing amplifiers

- Status of energy consumption in the

2-7TW

DC bus connection

a9
5

11

ll.’-bﬂ.l-i

with the 2-7W 2-axis SERVOPACKs
or using a DC bus connection, the
regenerative energy of multiple axes
can be used as the drive energy.

- This means that the energy inside

the system can be utilized more
effectively.

Energy consumption monitoring display

system can be viewed on a display ~ (image)

by using machine controllers.

M-9



Ultimate safety and security

4 Systems can be operated safely because the 2-7 Servo Drives comply with safety standards

and safety is ensured by monitoring.

Satisfies requirements of the SIL 3 of the IEC 61508 functional safety standards (first in Japan)

Certification will make it easier to set up systems that conform to safety standards for press machines and other
systems in Europe and other regions. Certification also helps reduce the number of hours required for wiring and of
LTS lST I [TeI Wl Complies with Stop Category 0 (Safe Torque Off)

_ Safety standards Performance level & category

EN 1SO13849-1 PLe (CAT3)

Conventional machine safety system

—t}-J—| Safety door switch

Safety unitTﬂ
Safety relay

Safety of
machinery | |EC 60204-1 Stop Category 0

IEC 61508 SIL 3

Functional
safety

IEC 62061 SIL CL3

IEC 61800-5-2 STO

- The safety function works even for a single problem.

- The safety function is enhanced with compliance ‘with

the EN ISO 13849-1 PLe (performance level e).
New machine safety system

-Safety relay no longer Note: Although the safety performance level of the X-V series Servo Drives is
[t ,1 ) | needed PLd (performance leve| d), the benefits described,in the figure on the
7 |-Less wiring required aak e g )
because the monitoring " A i
' function is built inside the Systems that need to satisfy the required;performance
SERVOPACKS.

level e (PLr e) can easily be configured.

Protect systems from high temperatures

2-7SERVOPACKSs and Servomotors are equipped with Protection from abnormal temperatures
temperature sensors that can directly monitor temperatures —

of machines and detect abnormalities to prevent failures.

Real-time temperatures can be viewed on a display by using Built=in
Machine Controllers. w temperature
| sensor

Temperature monitoring display
(image)

I




e-motional

Ultimate support solution

5 Cloud-based storage of product data facilitates data retrieval when needed.

Maintenance throughout a product’s service life is improved and simplified with
SigmaTouch!, Yaskawa’'s smartphone application.

Selection Design Trial Production Production Operation Maintenance

Production Cloud
maintenance service*

Servo
adjustments

Electrical machinery | Provision of |l Parameter
products and design setting

Monitoring [l Test operation Service life | Troubleshooting

diagnosis
and control

capacity selection M information

Single or multiple orders possible after specifying parameters*

Customers can now place single or multiple orders for SERVOPACKS in
the X-7 series after specifying parameters at the factory shipment stage.
NoO longer is it necessary to write the parameters at the system assembly
site, which means that production lead times can be reduced.

MechatroCloud

Note: MechatroCloud is available in Japan only.

Product management and maintenance service* ~ — -

Read QR code
with a smartphone ¢

Product information can be easily viewed by using SigmaTouch!, Yaskawa's |
smartphone application. To view, simply hold your smartphone over the QR

code of the product. Industry first
cloud-based

service

Improve troubleshooting*

- If you have a smartphone, troubleshooting information can be accessed = )

by reading a product’s QR code. Simply access the MechatroCloud service* and hold
. ; F 5 ! your smartphone over the QR code of the product. You
+ Automatic tracing is possible when a SERVOPACK alarm occurs. This can access the product data stored in the

allows you to detect and solve problems promptly. MechatroCloud, and view the manual for that product.

Note: MechatroCloud is a new cloud service provided

Achieve planned maintenance by monitoring by the YosgowaiRlectris

Service Life Monitor

the remaining service life

The service life of the maintenance can be estimated, and the users are
notified when the parts should be replaced. System failure can be
prevented because parts can be replaced before products break.

sk MechatroCloud is available in Japan only. For details, refer to pages M-14 to M-19.



Ultimate lineup

6 You can construct a system that exactly meets your requirements using communications
networks and the rich lineup of products offered by Yaskawa's partner companies.

SHT:.

Made by Digital Electronics Corporation

Controller Network

[ Supported open networks |

: Elt_r;grelflet/lP Option modules for MP2000 and

- Ethernet MP3000 series

Motion Network Field Network

Open network
- MECHATROLINK-II - DeviceNet
- MECHATROLINK-I Prem—— - PROFIBUS
- PROFINET
- CC-Link
- CompoNet
- EtherCAT

=l 7] 7] | B}
E.‘ E.‘ E.‘ ﬂﬁ’ allii - MP-LINK

, , , ) (Real-time network developed by Yaskawa)
D 7

- HLS

(By M-System Co., Ltd.)
- A-net/A-Link

(By ALGO System Co., Ltd.)
The same SERVOPACK can be used . CUnet

with different types of Servomotors. (By ALGO System Co., Ltd.)
- AnyWire-DB
(By Anywire Corporation)

[ Major manufacturing partners

Digital Electronics Corporation Melec Inc.

Tokyo Electron Device Limited Heidenhain Corporation P p -
Anywire Corporation Renishaw plc - il =4l ‘ u -H \\ﬁ ) ?\
ALGO System Co., Ltd. Magnescale Co., Ltd. II-I.-J,I; ! e O
Phoenix Contact GmbH&Co. KG  Mitutoyo Corporation
M-System Co., Ltd. Endo Kogyo Co., Ltd.
RKC Instrument Inc. Kyoei Electric Co., Ltd.
Oriental Motor Co., Ltd. Others

Rich lineup of products offered
by Yaskawa’s partner companies




Ultimate compatibility

e-motional
solution

7 Compatibility with earlier series is assured. You can improve the performance
of your system by replacing devices currently used with X-7 Servo Drives.

SERVOPACK

Installation interchangeability with the models in
the Y-V SERVOPACK having the same capacity is
featured for the SERVOPACKS.

The X-7 SERVOPACKSs have improved shapes for
mounting holes. With this new shape, it is much
easier to insert a screwdriver.

Mounting holes on X-Vtop Mounting holes on 2-7 top

S

Mounting holes on Y-V bottom Mounting holes on X-7 bottom

§ih| L n:
.- ol
I 08 I. l L i-
rra
g el f -

A parameter conversion mode is provided.
The parameters of the 2-V SERVOPACKSs
can be used with the 2-7 SERVOPACKs,
when using the SigmaWin+ parameter
converter.

Servomotor

The XY-7 SERVOPACKSs are compatible with models of
the same capacity in the X-Vseries SERVOPACKSs.

P P

200 W [J60 mm 200 W 160 mm




MechatroCloud, Yaskawa Electric’s
New and Innovative Service

MechatroCloud

Note: MechatroCloud is available in Japan only.

i i i Troubleshootin
MechatroCloud is a cloud service offered by the Motion i 9 BTO Service
Control Division of Yaskawa Electric. With this service,  smartphone application Website
. —
it is now easier and more convenient to use Yaskawa’s «( ’)) D
motion control products. A wide range of services are

. , . Mechat Loud
now available through Yaskawa's website, smartphone echatroClou

applications, and QR codes. Product Management
Cloud server

m \TVOPACK

Use BTO
for

free!

=] i -
g ||i|ll|||H| e
4
i i Example of
Nameplate
Model : SGD7S-R70A20A0000008

The last digit (14th) is *B". +—

BTO No. : < Indicates BTO products with
customized specifications

012345-000001

Company code Serial number

Customize parameter
settings

Parameters and text to be printed on
nameplates can be registered on the
MechatroCloud website. This service is
available for all orders.

Text (equipment name, etc) : XX inspection equipment
Text (axis name, etc.) . Transfer axis A

Reduce equipment

assembly time

Ready-to-use SERVOPACKSs will be
delivered to you with parameters set
and text printed on the nameplate. 1\_\‘_\ :

Text can be added here

Refer to page M-16 for an example of how BTO can b:g
.

In the BTO (build to order) service available from Standard product ~ Parameter file specified BTO product

by customer*?
Yaskawa, parameters for SERVOPACKS are set to the . y cu Parameter

values specified by customers when placing orders. USRS - . values are set
Customers can order customized SERVOPACKSs by to customer
simply registering parameter specifications on the specifications.
website.
o Text*2, such as
I ‘Axis name”, can
L be printed on
the nameplate.
Note: To use MechatroCloud service, you must register your name under k1. Use a parameter file for version 5.71 or later versions of SigmaWin+.
the corporate membership of the e-mechatronics website, the %2. Alphanumeric characters and some symbols can be used for the text (equipment
Yaskawa Electric website for product and technical information. name and axis name).

M-14



e-motional
solution

MechatroCloud Introduction Videos — Now on YouTube

Use the standard bar code reader on your smartphone to BTO service SigmaTouch!
read these codes and view videos on YouTube.

Note:"YouTube" is a trademark or a registered trademark of Google Inc.

BTO Service I

l Single or multiple orders possible after specifying parameters (BTO)

Customers can now place single or multiple orders for SERVOPACKS in the X'-7 series after specifying parameters at the factory shipment stage.
It is no longer necessary to write the parameters at the system assembly site, which means that production lead times can be reduced.

e F‘i“i‘i“ gSERVOPACKSaredeliveredwith fulnini
lddd

the customer-specified parameters
already written prior to shipment.

Parameter
writing

This reduces the man-hours
involved in system assembly work. No need to write
the parameters

Writing the parameters for
each unit means time is wasted

The names of the axes are printed

“ on the boxes in which the products . L
y are delivered. This ensures that ,h e [ ]
h ‘. these are no mistakes made when '[
oty |
[

r- %l%r%pil installing the axes.

Il use test equipment
to determine the

Writing
parameters
must take
a lot of time.

With Yaskawa's BTO
service, you can
do it in no time.

F e — —t

s e,

All you have to do
is upload the

parameters to 1o order our

customized

MechatroCloud:-- BTO products.

M-15



MechatroCloud, Yaskawa Electric’s
New and Innovative Service

MechatroCloud

Note: MechatroCloud is available in Japan only.

® Register required information under a corporate membership on the e-mechatronics website.*
® Determine parameters for your equipment.
® Upload the parameter file to the MechatroCloud website and issue BTO numbers and BTO order numbers.

Note: Use a parameter file for SigmaWin+ version 5.71 or later versions to upload parameter files.

@ Provide the BTO order number to your Yaskawa representative when requesting estimates and placing orders.

The Corporate Manager is in charge of the members that are
registered under the company's corporate membership. The first
person who registers as a corporate member is the Corporate
Manager. There must be at least one Corporate Manager for each
corporate membership.

Corporate Managers are authorized to:
- Add or delete Corporate Managers or Corporate Users.
- Issue or delete BTO numbers.

Corporate User group
Corporate User (company employees)

A person who is added as a corporate member
by the Corporate Manager.

Corporate Users (company employees) are authorized to: {|
- Issue or delete BTO numbers.

A person who is added as a corporate member
by the Corporate Manager.

Corporate users (system integrators) are authorized to:
- Issue or delete BTO numbers.

A person who is added as a corporate member
by the Corporate Manager.

Corporate Users (sales representatives) are authorized to:
- Issue or delete BTO numbers.

Register required information under the corporate membership of the e-mechatronics website, the Yaskawa Electric
website for product and technical information. For example, information on Yaskawa's BTO service can be shared
by members of the same corporate membership by registering persons at the same company and/or persons at
related companies under the same corporate membership.

There are two types of corporate membership: Corporate Manager and Corporate User.

The member(s) in charge of Corporate Members is called the Corporate Manager. The Corporate Manager is the first person to register as a
Corporate Member. Persons who are invited to become Corporate Members under the same corporate membership are called “Corporate
Users.” A Corporate User can issue BTO numbers.



A e-motional
gty solution

MechatroCloud

Cloud
e D

A
e-mechatronics
website for product
& technology

Yaskawa
Electric plant

SigmaTouch!

Use
SigmaTouch!
for

free!

Innovative service
that links users to
cloud data!

Yaskawa is striving to incorporate the needs of our
customers into our services in a timely manner. With
the use of SigmaTouch!, users can quickly and easily
access the MechatroCloud server, which contains the
latest product information from Yaskawa Electric's
plants and maintenance information from the
e-mechatronics website. Yaskawa Electric's service
will continue to be enhanced to accommodate the
needs and expectations of our customers.

Easily search
product infor
using SigmaTouch!

Users can search for troubleshooting informatio
specific model and view product manuals on a
smartphone by using a smartphone camera to
read the QR code of the product.

“SigmaTouch!” is a smartphone
application for MechatroCloud. Product
information, such as manufacturing
information and parameter lists, can be
viewed by simply reading the QR codes Eu.,@
of Yaskawa Electric’s products with a ?Eﬁ

smartphone camera. Alarm details and E.}Eﬁ?
troubleshooting information can also be

Product
! manuals

-

- @ Inquiries

. . R code
viewed on the smartphone, which can N
greatly reduce recovery time. Alarm list
Note: The QR codes can be read with Android OS SigmaTouch! Parameter list
4.0.3 or later versions. The Android must be
connected to the network to use this service. etc.



MechatroCloud, Yaskawa Electric’s

New and Innovative Service

0 MCChCﬂT CLOUd Note: MechatroCloud is available in Japan only.

I . 1
L aaaoaaaa SigmaTouch! s
l Easier and faster troubleshooting options

Operators can use smartphones on-site to display the SERVOPACKSs in the X-7 series manual and troubleshooting details.
The trace waveforms generated when alarms occur can be saved automatically, and the real causes of problems can be

tracked faster, which reduces downtime.

Production Production i !
m m cycle —g—SI maTouch !

cycle
QR
[_I reading =
el 5%% . . Cloud
“y
'

Production

operations

Production
operations

Immediate recovery!

i’

L « Problem occurs —
ImER . pogucionsieps [ pvace I
| Time is lost and % ; i Troubleshooting details will be displayed by
losses are incurred. 9 Less : : holding a smartphone up to the product.
downtime! E E — Less downtime
+ There is no manual - = c o
O ¢ O c
- We have no idea what the 3 9 T8 - .
real cause is -+ 33 33 SigmaWin+
- How long will we be stuck & & )
like this <+ e .

The trace waveforms generated when
alarms occur are displayed and saved auto-
matically by the amplifier.

— Actual cause traced quickly.

Napping o ﬂ@@\ Nerumnf

An alarm is
going off!

i ." What should | do?

| All you need is

Search Alarms:

It's so easy to

Details of
see what the

the alarm can
be found in
seconds.

problem is and
how to solve it.

Note: The smartphone screen is a sample illustration.

Thank you! Now
| can restart the
production line.

You can also view
manufacturing
information for
the product by

You can fix the | =
problem quickly
on site.

Narumi X axis

reading the

Equipment Number:
QR code.

Display Manual

Note: The smartphone screen is a sample illustration.

M-18



e-motional

solution

l Functions of SigmaTouch!
Members of the e-mechatronics website have immediate access to all functions. Corporate | Individual [,
(Non-members can access some functions.) members | members
© ' Can use all functions and view information of BTO products. _Product_ @) ( Nam%pb‘e
@ : Can use all functions. information info only
At Can view some information.

Manuals [ ] [ )

Troubleshooting [ ) [ ]

ll Easy download from the Google Play Store

SigmaTouch! can be downloaded from Google Play Store, the contents distribution service for Android.
You can access the Google Play Store through the e-mechatronics website, the Yaskawa Electric website for product and
technical information.

Download SigmaTouch! to your smartphone to start your experience!

Note: “Android” and “Google Play” are trademarks or registered trademarks of Google Inc.

Download SigmaTouch!
from the Google Play Store for free. z I Link to the Google Play Store —~

Read the QR code with the bar &8

code reader of your smartphone. v
Use the various functions and services of SigmaTouch! using your smartphone.

Select the
appropriate
function.

Read the QR code View product
on the SERVOPACK.* information.

*k Hold the camera about 10 cm
away from the QR code.

M-19



Direct Drive Servomotors

Use a direct drive to supply high torque at low speeds, obtain precise positioning at high
speeds without any slippage and backlash, and simplify your machine’s configuration and
maintenance.

M-20

Ideal for applications that
require smooth movement
without speed fluctuations.

Ideal for applications that
require downsizing and a
shorter takt time.

Ideal for applications that
require high torque, high
precision, and high rigidity.

Inner rotor

The inside of the motor rotates.

.,

L

© Built-in 24- and 20-bit encoder.

© Low cogging with a core-less
system provides smooth
operation free from speed
variations.

Inner rotor

The inside of the motor rotates.

o

—

© Built-in 24-, 22- and 20-bit
encoder.

© Compact design with small
rotor diameter.

© High-speed, high-frequency
positioning.

© Low inertia.

© Low heat generation.

Outer rotor*3

The outside of the motor rotates.

C

Compatible with the former Yokogawa
Electric DYNASERV Series.

© Built-in 24-bit encoder.

© Application to large loads
possible with a high allowable
load moment of inertia ratio.

© Large center aperture design
provides more space available
for wiring connections.

© High rigidity.

%k 1: The SGM7E is the next-generation series
following the SGMCS (Small capacity).

O Spinning (CMP equipment
and washing machines)
© Printing rolls

%k2: The SGM7F is the next-generation series

following the SGMCV and SGMCS (Medium

capacity).

O Indexers
O Sorters and bonders

3! A magnetic bias is used that places a
strong permanent magnet between
the stator and core.

Note: Use the motor with a 2-7S SERVOPACK

that has a FT82/FT83 specification.

© Rotary tables
(Can handle large loads.)

© Semiconductor manufacturing
equipment

© Machine tools
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B Features of Direct Drive Servomotor

The load is mounted directly to the motor, so the motor accuracy becomes
the equipment accuracy, which contributes greatly to increasing the
equipment accuracy. Furthermore, there is no drop in efficiency due to the
presence of a reduction gear or other parts, which helps to save energy.
The motor's compact size also enables reducing the equipment size, which
helps to reduce both the design process time and maintenance costs. Direct Drive
The desired operation angle and number of divisions can easily be set, Servomotor
simply by changing the command values.

Index table

Example: Index table

Direct Drive
Servomotor

Reduction gear +
encoder

Coupling Energy saving High accuracy

AC Servomotor

Reduced design process time Sizé saves space

Maintenance-free ' Compact equipment
Encoder 3

No slippage or backlash

Typical Servo Drive System Direct Drive System

Technical improvements:

- Improved positioning accuracy
with direct connection to a load

- Low noise

- Clean room use (No gear means no lubrication.)

- Reduced number of parts

- Easy wiring and piping based on the motor’s
hollow design

M Motor with Gear B Motor + Timing Belt M Direct Drive Servomotor

@R Table

M Hollow Motor + Hollow Gear M Direct Drive Servomotor (Large center aperture)
Hollow Space

- Table
-—— Bearing
Coupling

Gear

Motor T Motor—]

Timing Belt

Hollow Space

Table
- Hollow Gear = Table

Hollow Motor
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Linear Servomotors

Linear Servo Drives contribute to improved machine functionality and performance with
exceptional features such as high speed, fast acceleration, long-stroke compatible, constant
speed, stability, clean operation, low noise, and low maintenance.

The lack of magnetic attraction force
helps to extend the life of the linear
motion guides and minimize operational
noise in applications that require high
precision with a small force.

< A T
\/

Model with F-type Iron Cores
(SGLF)

The compact profiles of the FW Linear
Motors save installation space. The
magnetic attraction between the Moving
Coil and Magnetic Way allows the linear
motion guides to be highly rigid.

Yaskawa's unique structure negates the
effects of magnetic attraction.

This reduces concerns for the structural
strength of the linear motion guides and
machinery.

Magnet Track
(Stationary
Member)

Coil

i
#C_ Magnets

Magnets | | Magnetic
94>|N|S|N|S|N|S|N|S|Way

Coil - ]
[EINISTNISTNISTIN] Magnetic
‘ | Way

- The Moving Coil has no core, and
is made of accurately molded
resin windings

- The Magnetic Way is made of two
facing plates with accurately
placed magnets secured on the
sides.

Laminated
Iron-core

AN Coil

Magnets

. Magnet Track
. (Stationary Member)
Coil Windings

Laminated |
Iron-core

£ 18L_{0L_i®L_I®L] Moving Coil

Magnets N
g4>gNISINISINISINISI‘Magnetlc
Way

- The Moving Coil consists of
laminated core and pre-wound coil
bobbins inserted into slots located
in the laminated core and
encapsulated in resin.

- The Magnetic Way is made of a
row of magnets accurately placed
on the core side of the carrier plate.

Magnet Track
(Stationary
Member)

Molded 1 * Magnets

Resin | Laminated

Coil . lron-core
1 ;
[N[S[N[SIN[S[N[S] Magnetic Way

Coil Windings [0 @ 1@ 1@

Laminated Moving Coil

Ion-core _[Rg S et

Magnets

- The Moving Coil consists of
laminated core and pre-wound coil
bobbins inserted into slots located
in the laminated core and
encapsulated in resin.

- The Magnetic Way is made of a row of
magnets accurately placed on carrier
plates on both sides of the core.

O Multiple heads

Devices used in LCD and OLED manufacturing

(dispensers, inspection equipment,
repair equipment, etc.)

O Linear stages (X, Y, 8)

Devices used in LCD and OLED manufacturing

(for G5.5 or larger glass substrates and
for long strokes) and semiconductor
manufacturing devices (probers, etc.)

O Gantries

Devices for electronic parts manufacturing

(high-speed chip mounters, etc.)
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B Benefits of Linear Servomotors

Linear Drive Ball Screw Drive

Beneflts 1 Easy stroke extension

(extendable Magnetic Way)

Support bearing
(heat generation and backlash)

© High Speed Maanetic W ~— Motor
© High Precision agnetic ey

Ball screw and nut
(heat generation, torsion, and backlash) Coupling
(torsion and backlash)

A load is directly driven by the Linear Servomotor without any
p restrictions on the speed.

Resonance and heat generation occur at high speeds.
This easily enables speeds of up to 5 m/s.

Positioning| The load is directly driven in a fully-closed loop, enabling The actual position is likely to deviate from the target position
Accuracy submicron positioning control at the sensor resolution. due to torsion and backlash.

Al trok b hieved b ling M tic Wi
Stroke reqou??ez roke can be achieved by coupling Magnetic ¥rays as A ball screw must be selected according to the stroke length.
Benefits 2

Load
?upport bearing

© Fast Acceleration Support .
> Simple Structure bearing oter
7 Heat generation 4@ Heat generation
Ball screw and nut
Acceleration| Acceleration _ Force | M = Load mass Acceleration _ _ Torque Ju = Load inertia
Rate rate M+m | M = Moving Coil mass rate Ju+ds+dc+Jm | J8 = Ball screw inertia
Jc = Coupling inertia
Jm = Motor inertia
The acceleration rate can be increased just by lightening the load. Lightening the load does not have much impact on increasing
the acceleration rate.
Heat Extremely limited heat transfer to the surroundings allows highly The ball screw expands due to the heat generated at different
Generation | accurate positioning. parts, resulting in inconsistent positioning accuracy.

-~ < <
//

Extendibility Multiple Moving Coil can be mounted to one Multiple feeding units are required to perform versatile
Magnetic Way. operations on the same axis.
a a4
« Simple structure. * Increased costs.
* Versatile operations can be performed on the same axis. * One ball screw can be used for only one operation.

Benefits 3

O Easy Operation

Support bearing

Support L
bearing Motor

Ball screw and nut

A table that uses a Linear Servomotor has limited mechanical

. . . High-speed operation is likely to increase noise.
contact areas and therefore creates minimum operational noise. gn-sp P Y

. A table that uses a Linear Servomotor has limited mechanical The many mechanical contact areas require periodic
Maintenance . ; . oo
contact areas, which greatly reduces the need for maintenance. maintenance to be performed for lubrication and wear.
Clean The lack of any rotating parts creates a clean manufacturing Rotating contact areas cause applied grease to splatter, making
Environment| environment without grease splattering. it difficult to keep a clean manufacturing environment.
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2-7-Series SERVOPACKSs and Option Modu'les.

SERVOPACKSs
MECHATROLINK-III/-Il Communications Reference

© Real-time communication
A high transmission speed allows real-time transmission of various data required for control.

© Cost savings

Multiple stations can be connected to a single MECHATROLINK transmission line, so wiring costs
and time are greatly reduced. Also, only one signal connector is required on the host controller. The
all-digital network eliminates the need for a converter to change speed/torque references from
digital to analog and for a pulse generator to create position references.

© High-precision motion control

The SERVOPACK when connected to the host controller in the MECHATROLINK-II /-1 network
provides not only torque, position, and speed control, but also synchronized phase control that
requires advanced control technology. The control mode can be changed online so that the machine
can move smoothly in complex motions with great efficiency.

Communications

MECHATROLINK-II MECHATROLINK-II

protocol
Physical layer Ethernet Same as RS-485
Baud rate 100 Mbps 10 Mbps

Transmission cycle

Number of
transmission bytes

Number of slaves
Maximum
transmission distance
Minimum distance
between stations

X-78:125 us to 4.0 ms, X-7W:250 us to 4.0 ms 250 us to 4.0 ms

32 or 48 bytes/station 17 or 32 bytes/station

62 max. 30 max.

75 m between stations 50 m total (100 m with Repeater)

20cm 50 cm

Analog Voltage/Pulse Train Reference

_ Max. input | . . s
2 § % Reference | voltage +12 V (forward speed reference with positive reference)
©
5 c% 3 voltage Fac_tory 6 VDC at rated speed (Input gain setting can be changed.)
s 8 setting
D C q
S8l o5 Max. input | , {, (forward torque reference with positive reference)
g ‘% & = | Reference voltage
< 2| = It
2 g | vortage z:,;lts;y 3 VDC at rated torque (Input gain setting can be changed.)
Tvoe Select one: Sign + pulse train, CW + CCW pulse train,
) _ yp or two-phase pulse train with 90° phase differential
§ § Form For line driver, open collector
5 5 Reference : : : : —
S S | pulse . Line driver Sign + pulse train, CW + CCW pulse train: 4 Mpps
p 5 Ma|1x. input Two-phase pulse train with 90° phase differential: 1 Mpps
'S = ulse
§ = IE:‘equency* Open Collector Sign + pulse train, CW + CCW pulse train: 200 kpps
2 2 Two-phase pulse train with 90° phase differential: 200 kpps
= n
a Clear signal . .
(Cesiier aer elza) For line driver, open collector

%k If the maximum reference frequency exceeds 1 Mpps, use a shielded cable for I/O signals and ground both ends of the shield.
Connect the shield at the SERVOPACK to the connector shell.

INDEXER Module-Mounted Type

Application Examples

Point-to-point positioning
(X-Y Table)

Station positioning (Indexing)
(Rotary Table)

Feeding

A8
Single-axis
MECHATROLINK-II
Communications
Reference X-7S

T _-._ri

Two-axis
MECHATROLINK-II
Communications
Reference X-7W

Single-axis
MECHATROLINK-II
Communications
Reference X-7S

Analog Voltage/
Pulse Train
Reference X-7S

(Labeling Machine)
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O Interactive methods for everything from adjustment to programming are available b . |
with the setup support tool SigmaWin+ for Windows (Ver.5.72 or later).
© Simple connection to the host controller can be established with the I/0 module. |

.

© Special languages are not required, because required operation =

patterns are easily made by simply setting the data for position and o
Specifications

speed in program tables.
© Optimum operation method supports your application. - e

Stations for

For positioning, up to 256 steps can be programmed. Program 256
{Operation) Program tables, Position and speed tables (station positioning), Registration Table Operation
(positioning by external signals), Serial communication JOG Speed Setting |16
© Various functions, including external positioning, JOG table ZONE Signal 32
Output

operation, homing, and programmable signal outputs are provided.
Serial HR: ASCII; max. axes: 16
Speedy Communication MEMOBUS: Binary

O Reliable high-speed, high-precision positioning when combined with ~ Homing Methods |3

. ) Equally-dividing and
hlgh. performan.ce 2-7S S_ERVOPACKS' . ) Indexing Positioning  |Rotary machine and
© Motion control is accomplished without using motion controllers. (Station Positioning  |tool setting

Note: The INDEXER module can be used in combination with the Fully-Closed Module. Command)

DeviceNet Module-Mounted Type

© Compliant with the communication specifications of the DeviceNet open field network.

© Maintainability improved by the host controller using DeviceNet to monitor the o
operating conditions of servo drives, alarm status, and other information. :ﬂ' I

O Full range of positioning functions featured including simple positioning, homing, .
continuous speed operation, positioning after continuous speed operation, and | o
programmed operation. o

© Round micro-connectors used for the connectors. i

© Modules can be driven by two different power-supply methods: servo control power or a
external power.
Note: The DeviceNet module can be used in combination with the Fully-Closed Module.

Option Modules -
Fully-Closed Module

O High-precision and high-response positioning by using feedback from detector (such
as an external encoder) installed on the machine.
O High resolution with external encoders (linear scales). i

Note: The Fully-Closed Module can be used in combination with the INDEXER module or DeviceNet module.

Safety Module

The Safety Module complies with EN I1ISO13849-1 (the standards harmonized with EU
Machinery Directive 2006/42/EC) and has safety functions equivalent to those stipulated

in IEC61800-5-2. By using X-7S SERVOPACKSs with the safety module, optimum safety ‘ I
designs can be created for mechanical systems to better meet the needs of the industry.

© The first product for AC servo drives in Japan that has safety functions equivalent to ]
the following ones stipulated in the international standard IEC Safe Torque Off (STO), I
Safe Stop 1 (SS1), Safe Stop 2 (SS2), Safely-Limited Speed (SLS)

O Two safety functions (A and B) are provided and stopping functions can be allocated
individually to these safety functions.

© With the attachable Safety Modules for SERVOPACKS, system configurations are
simplified and compact.
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2-7S SERVOPACKSs with FT Specifications

FT
Specifications

FT19

FT21

FT40

FT44

FT60

FT62

FT77

FT79

FT82

FT83

The know-how we have acquired in every market has resulted in the creation
of a lineup of SERVOPACKSs with FT specifications that have added functions
to optimally suit a variety of applications.

Applications

Tracking

Machining and
Cutting

Press and
Injection
Molding
Press and

Injection
Molding

Conveyance

Conveyance
and Alignment

Conveyance

Indexing

For Special
Motors

For Special
Motors

Additional Functions

Built-in Less
Deviation Control

Feed Shaft
Supporting

Pressure Feedback

Pressure Feedback

Three-Point Latching

Triggers at Pre-set
Positions and
Rotational Coordinate
System

Built-in Torque/Force
Assistance

Built-in INDEXER

SGM7D Motor Drive

SGM7D Motor Drive

v . Possible

Features

Little delay in motor operations for position
references as a result of built-in less deviation
control. Ideal for applications that require
reference tracking performance (high position
accuracy) during movement.

Improved tracking ability and high-accuracy
machining operations with the use of clearance
(constant distance) control, predictive control,
and quadrant projection compensation
functions.

Highly accurate pressure control with input
of pressure sensor signals directly to the
SERVOPACK.

Highly accurate pressure control by feeding
back the signals of the pressure sensors
directly to the SERVOPACK through the
MECHATROLINK-I/O system.

The host controller can detect the orientation
of the workpiece or offsets in multiple
workpieces based on the information on the
three positions input to the SERVOPACK.

Addition of pass-through signals for designated
points to enable coordinated operations with
the use of trigger signals.

Turntables can be easily controlled with infinite-
length coordinates.

Multiple SERVOPACKS can be used for
applications that require more than one axis to
easily build a system will increase the torque or
force up to five times.

Convenient positioning functions (ZONE signal
outputs, job speed table, homing, other)
added for high-precision and high-speed
positioning without a motion controller.

SERVOPACKS with high torque, high precision,
and a user-friendly design for SGM7D motors.

SERVOPACKS with built-in INDEXER for
SGM7D motors.

— > Not Possible
Interface
A/P M- M-Il
4 = v
— — v
= = v
= = v
— — v
— — v
v = v
\/ J— —_—

v v
\/ — [
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New Two-Axis SERVOPACKSs
with Built-in Controllers!

Yaskawa's newest two-axis SERVOPACKSs with built-in controllers offer the
ideal configuration to control small-scale equipment and mechanisms to meet
the increasing needs of component downsizing, equipment modularization,
and system distribution.

Ethernet

MECHATROLINK-I

@ No separate controller is required

(no connection cables or battery is required).
@ Width reduced by 34 mm

(system comparison to MP3300 + X-7W ).

| Features

Less system space required Option Unit

© Configure up to six axes.
© Build small-scale equipment system without PLC using one SERVOPACK. s

R LT

.

O Expand functionality by mounting an option unit. - : o

Equipment modularization and distributed control system - ~ -~

ak
It

© Reduce burden of designing software when part of the equipment changes.

High-Speed Response

P

2l
ia
© High-speed response frequency of 3.1 kHz has been achieved. m
O High-speed I/0 used for the Controller Function Module. - i
"

,"I\/IPZOOOfseries

© The command/response delay is minimized with the two internal axes. iy = Optional Module*

These axes can be synchronized with the external axes.

Easier Maintenance

" 24-v power supply
connector for option

O No battery is required for the Controller Function Module, which reduces *: Excluding the following Optional Modules:
. - SVA-01, SVB-01, SVC-01, PO-01, MPU-01,
the time and cost of periodic replacement. 215AIF-01, and EXIOIF.

© Protective functions have been improved for outputs to the Controller
Function Module.
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Product Lineup

Servomotors

® Rotary Servomotors

Low inertia

| Medium inertia

SGMMV SGM7A

5 B

?

SGM7J

SGM7P

SGM7G

Rated
Output

10W — 30W 50W — 7kW

50W — 750W

100W — 1.5kW

300W — 15kW

® Direct Drive Servomotors

With core, outer rotor ‘

With core, inner rotor

Coreless, inner rotor ‘

SGM7F/SGMCV SGM7F/SGMCS SGM7E/SGMCS
m SGM7D (Small Capacity) (Medium capacity) (Small Capacity)
Rated 1.30N-m — 240N-m 2.00N-m — 35.0N-m 45.0N-m — 200N-m 2.00N-m — 35.0N-m
Torque

® Linear Servomotors

Coreless model

Model with iron core

p i

| Model | SGLG SGLFW2 SGLFW SGLT
Rated 12.5N — 750N 45N — 1680N 25N — 1120N 130N — 900N
Force
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SERVOPACKs

® X-7S (Single-axis)

-

i
7

Analog Voltage/Pulse Train
Reference
SGD7S-[1CI[CI[C] 00A

-
= J
i ’
INDEXER Module-Mounted
SGD7SLITTIEOALTTI10L]

=

MECHATROLINK-I
Communications
Reference
SGD7S-[1CCIC 10A

i

‘r
DeviceNet Module-Mounted FT Specifications
SGD7SLITITIJEOALTTIS0L]  vRefer to page M-26
SGD7S[ I TJECACTII60C] for the line-up.

-

MECHATROLINK-II
Communications
Reference
SGD7S-IOCC 20A

-

Option Modules

|

® X-7W (Two-axis)

7
|

MECHATROLINK-II
Communications Reference
SGD7W-[IIC] A20A

® >-7C (Two-axis)
-

2-7C Two-axis SERVOPACKs
with Built-in Controllers,

Bus Connection Reference
SGD7C-LICI AMAALICIL]

i
'

Fully-Closed Module
SGDV-OFA01A

Safety Module
SGDV-OSA01A

Combination of SERVOPACKSs and Option Modules

v : Possible —:Not Possible

Option Module
SERVOPACK (Model Number) Fully-Closed Module Safety Module
(SGDV-OFAQ01A) | (SGDV-OSA01A)
Single-axis Analog Voltage/Pulse Train Reference Type (SGD7S-JCICICI00A) v Naa
Single-axis MECHATROLINK-Il Communications Reference Type (SGD7S-JJJ10A) Naa N
Single-axis MECHATROLINK-II Communications Reference Type (SGD7S-[JJ[J[J20A) v Nga
Two-axis MECHATROLINK-II Communications Reference Type  (SGD7W-[IJJA20A) - -
SERVOPACK SERVOPACK Command Option Module
(Model Number of Set) (Model Number) (Model Number)
Single-axis INDEXER v -
Module-Mounted Type INDEXER  (SGDV-OCAO03A)
(SGD7SLJOOECALIII100) )
i - i Command Option Attachable Type
Single-axis DeviceNet (SGD7S-CIIIEOA) DeviceNet*2 (SGDV-OCA04A) v -
Module-Mounted Type
(SGD7SLIITJEOALTTI5000)*2 )
(SGD7SC L JEOALT LI60])*3 DeviceNet*3 (SGDV-OCAO05A) v -

k1. You cannot use a Fully-Closed Module and a Safety Module together.

k2. Driven by control power supply
k3. Driven by external power supply
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System Configuration Example

Combination of X-7S SERVOPACK and Rotary Servomotor/Direct Drive Servomotor

@®For MECHATROLINK-II Communications

Three-phase 200 VAC

Power supply
Three-phase 200 VAC

RST

Molded-case
circuit breaker
(MccB)

Protects the power
supply line by shutting
the circuit OFF when
overcurrent is detected.

Noise Filter

Used to eliminate
external noise from
the power line.

. 2-7S Single-axis
Magnetic ~ MECHATROLINK-II
Communications Reference

Turns the servo

ON and OFF. SERVOPACK
Install a surge

absorber.

MECHATROLINK Communications Cable

N
H Elﬂ To next
MECHATROLINK-II station
| Digital

Digital Operator Cable =~ Operator
CH—0>0

Computer Cable
= o)

1/0O Signal Cable

| .
External devices such as

External - < S » | ED indicators
Regenerative E A\
Resistor ) ) . )
Connect an external Safety Function Note: When not using the safety function,
regenerative resistor Devlce Cable leave the safety jumper connector
té)ztefrmhinals B1and EED— 13 connected to the SERVOPACK.

if the regenerative
capacity is insufficient.
M i o/

agnetic To -ch —
Contactor R

— 01
Turns the brake a ~
power supply
ON and OFF.
| Install a surge
: absorber.

L7 Holding Brake
Power Supply Unit

7 Encoder Cable—/

Battery Case*
(Required when an
absolute encoder is

Used for a
used.)
servomotor /
! with a brake. ‘
¥ Encoder Cable Servomotor Main
o \ \ Circuit Cable
A et e e LT :\

(Wiring required for the brake) Servomotor Main

Circuit Cable

™"

sk If you use a Servomotor with a batteryless absolute
encoder, the Battery Case is not required.

Rot t . .
otary Servomotor Direct Drive Servomotor
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Combination of »'-7S SERVOPACK and Linear Servomotor

@®For MECHATROLINK-II Communications

Three-phase 200 VAC

Power supply
Three-phase 200 VAC

Molded-case
circuit breaker
(MccB)

Protects the power
supply line by shutting
the circuit OFF when
overcurrent is detected.

Noise Filter
Used to eliminate

external noise from Magnetic
the power line.
Contactor
Turns the servo
ON and OFF.
Install a surge

absorber.

2-7S Single-axis
MECHATROLINK-II
Communications Reference
SERVOPACK

MECHATROLINK Communications Cable

E E‘I@ To next
[ MECHATROLINK-ll station
| Digital

\ Digital Operator Cable Operator
n cr»—0
. Wi
_ Computer Cable Ll
=
=
@ /0 Signal Cable
f N External devices such as
External || ==& LED indicators
Regenerative °
Resistor . . ) .
Safety Function Note: When not using the safety function,
Connecttan extefr;al Devices Cable leave the safety jumper connector
regenerative resistor
togterminals B1 and Eafi—{ 3 connected to the SERVOPACK.
B2 if the regenerative
capacity is insufficient.
N

Serial Converter Unit Cable

Serial Converter Unit

Linear Servomotor
Main Circuit Cable Linear
Encoder

Cable

Sensor Cable
Linear encoder

(Not provided by Yaskawa.)

Linear Servomotor
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System Configuration Example

Combination

Y-7W SERVOPACK and Rotary Servomotor/Direct Drive Servomotor

@®For MECHATROLINK-II Communications
Three-phase 200 VAC

Power supply
Three-phase 200 VAC

RST

Molded-case

circuit breaker
(MccB)
Protects the power
supply line by shutting

the circuit OFF when
overcurrent is detected. N

Noise Filter

Used to eliminate ggr?tgecttlgr 2-7W Two-axis

external noise from D Turns the servo M ECHATROL' NK- H[

the power line. onandorr. . Gommunications Reference

, , Install a surge SERVOPACK
- absorber.
i~ : -7
! ’ B
0
5 % m MECHATROLINK Communications Cable
{ < To next
05 ) =L &0 \\ECHATROLINK-Ilstation

External

Regenerative

Resistor

Connect an external
regenerative resistor
to terminals B1 and
B2 if the regenerative
capacity is insufficient.

Magnetic
Contactor

Turns the brake
power supply

ON and OFF.
[ Install a surge an absolute encoder an absolute encoder
1 absorber. is used.)

Holding Brake
Power Supply Unit
Used for a

servomotor

with a brake.

i Digital
Digital Operator Cable Operator

14
— 1 —0O
=
I s COMputer Cable
i —rm—E (1] fam
1/0 Signal Cable

External devices such as
— g » LED indicators

Battery Case*
(Required when

is used.)

Encoder Cable —

Id

Battery Case*
(Required when

Encoder Cable —

i

LS g M LR RSy

(Wiring required for the brake) Servomotor Main

Circuit Cable

Servomotor Main
Circuit Cable

k! If you use a Servomotor with a batteryless absolute
encoder, the Battery Case is not required.

Rotary Servomotor

Rotary Servomotor



2'-"7 Series Combination

@ Combination of Rotary Servomotors and SERVOPACKs

SERVOPACK Model
Rotary Servomotor Model Rated Output ~ SGD7W-[I[C1CI[C]
SGD7S-01000 SGD7C-C1000
SGMMV SGMMV-A1A 0w . .
(Low inertia, ultra-small capacity)| SGMMV-A2A 20W RO0A. R9OF TRBA™, 2R8A
6000min" SGMMV-A3A 30W 1R6A, 2R1F 1R6A, 2R8A*
SGM7J-A5A 50w R70A, R70F
*1 *1
SGM7J-01A 100 W R90A, RO0OF TREA™!, 2R8A
SGM7J SGM7J-C2A 150 W
1R6A, 2R1F 1R6A, 2R8A*!
(Medium inertia, high speed) | SGM7J-02A 200 W
3000 min SGM7J-04A 400 W 2R8A, 2R8F 2R8A, 5R5A*1, 7TR6A*!
SGM7J-06A 600 W
SGM7J-08A 750 W 5R5A 5R5A, 7R6A
SGM7A-A5A 50 W R70A, R70F
*1 *1
SGM7A-01A 100 W R90A, RO0OF TREA™T, 2R8A
SGM7A-C2A 150 W
*1
SGM7A-02A 200 W 1R6A, 2R1F 1R6A, 2R8A
SGM7A-04A 400 W 2R8A, 2R8F 2R8A, 5R5A*1, 7TRB6A*!
SGM7A-06A 600 W
R5A R5A, 7R6A
SGM7A SGM7A-08A 750 W SRS SRS 6
(Low inertia, high speed) SGM7A-10A 1.0 kW 120A
3000 min™! SGM7A-15A 1.5 kW
SGM7A-20A 2.0 kW 180A
SGM7A-25A 2.5 kW
SGM7A-30A 3.0 kW 2004 B
SGM7A-40A 4.0 kW
SGM7A-50A 5.0 kW 330A
SGM7A-70A 7.0 kW 550A
SGM7P-01A 100 W R90A, RO0OF 1R6A*1, 2R8A*!
SGM7P SGM7P-02A 200 W 2R8A, 2R1F
2R8A, 5R5A*1, 7TR6A*!
(Medium inertia, flat type) SGM7P-04A 400 W 2R8A, 2R8F
3000 min- SGM7P-08A 750 W 5R5A 5R5A, 7TR6A
SGM7P-15A 1.5 kW 120A —
SGM7G-03A 300 W
*1 *1
SGM7G-05A 450 W SR8A SROA™!, TREA
SGM7G-09A 850 W 7R6A
SGM7G-13A 1.3 kW 120A
SGM7G SGM7G-20A 1.8 kW 180A
(Medium inertia, large torque) | SGM7G-30A 2.9 kw2 330A
1500 min-! SGM7G-44A 4.4 KW _
SGM7G-55A 5.5 kW 470A
SGM7G-75A 7.5 kW 550A
SGM7G-1AA 11 kW 590A
SGM7G-1EA 15 kW 780A

k1. If you use this combination, performance may not be as good, e.g., the control gain may not increase, in comparison with using a 2-7S SERVOPACK.
k2. The rated output is 2.4 kW if you combine the SGM7G-30A with the SGD7S-200A.

M-33



2’-7 Series Combination

@® Combination of Direct Drive Servomotors and SERVOPACKSs

Instantaneous SERVOPACK Model
. . Rated Torque
Direct Drive Servomotor Model . Max. Torque SGD7S-0000 SGD7W-OO0O
N-m SGD7C-000
SGM7D-30F 30.0 50.0
SGM7D-58F 58.0 100 120A*!
SGM7D-90F 90.0 150
SGM7D-1AF 110 200
SGM7D-01G 1.30 4.00
SGM7D-05G 5.00 6.00 2RBA™, 2R8F™
SGM7D-08G 8.00 15.0
SGM7D-18G 18.0 30.0
SGM7D-24G 24.0 45.0 120A*1
SGM7D-34G 34.0 60.0
SGM7D-45G 45.0 75.0
SGM7D-03H 3.00 4.00 2R8A*1, 2R8F*1
SGM7D-28I 28.0 50.0
SGM7D SGM7D-70I 70.0 100
. SGM7D-1ZzI 100 150 -
(With core, outer rotor) SGM7D-1CI 130 200
SGM7D-2BI 220 300
SGM7D-2DI 240 400 120A*1
SGM7D-06J 6.00 8.00
SGM7D-09J 9.00 15.0
SGM7D-18J 18.0 30.0
SGM7D-20J 20.0 45.0
SGM7D-38J 38.0 60.0
SGM7D-02K 2.06 5.00
SGM7D-06K 6.00 10.0
SGM7D-08K 8.00 15.0 2R8A*1, 2R8F*1
SGM7D-06L 6.00 10.0
SGM7D-12L 12.0 20.0
SGM7D-30L 30.0 40.0 120A*1
SGM7E-02B 2.00 6.00
SGM7E-05B 5.00 15.0 2R8A, 2R1F
SGM7E-07B 7.00 21.0
SGM7E-04C 4.00 12.0
(Coreless, inner rotor) SGM7E-08D .00 24.0 2R8A, 2R8F
SGM7E-17D 17.0 51.0
SGM7E-25D 25.0 75.0
SGM7E-16E 16.0 48.0
SGM7E-35E 35.0 105 SRSA
SGM7F-02A 2.00 6.00
SGM7F-05A 5.00 15.0 2R8A. 2RTF
SGM7F-07A 7.00 21.0 2R8A
SGM7F-04B 4.00 12.0 2R8A, 2R8F
SGM7F-10B 10.0 30.0
SGM7F-14B 14.0 42.0 5R5A
SGM7F-08C 8.00 24.0 2R8A, 2R8F 2R8A
SGM7F SGM7F-17C 17.0 51.0 5R5A
. . SGM7F-25C 25.0 75.0 7R6A
(With core, inner rotor) SGM7F-16D 16.0 48.0 5R5A
SGM7F-35D 35.0 105 7R6A*2, 120A 7R6A*2
SGM7F-45M 45.0 135 7R6A
SGM7F-80M 80.0 240 120A
SGM7F-1AM 110 330 180A
SGM7F-80N 80.0 240 120A -
SGM7F-1EN 150 450
SGM7F-2ZN 200 600 200A
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@® Combination of Direct Drive Servomotors and SERVOPACKSs

Instantaneous SERVOPACK Model
. . Rated Torque
Direct Drive Servomotor Model N- Max. Torque SGD7S-0101010] SGD7W-ICIOIC]
m N‘m sGD7c-0000
SGMCV-04B 4.00 12.0
SGMCV-10B 10.0 30.0 2R8A. 2R8F 2R8A
MCV SGMCV-14B 14.0 42.0 5R5A
(Smallsci aii it SGMCV-08C 8.00 24.0 R8A. 2R8F 2R8A
; pactty, SGMCV-17C 17.0 51.0 5R5A
core, inner rotor)
SGMCV-25C 25.0 75.0 7R6A
SGMCV-16D 16.0 48.0 5R5A
SGMCV-35D 35.0 105 7R6A*2, 120A 7R6A*2
SGMCS-02B 2.00 6.00
SGMCS-05B 5.00 15.0 2R8A, 2R1F
SGMCS-07B 7.00 21.0
SGMCS-04C 4.00 12.0
SGMCS SGMCS-10C 10.0 30.0 2R8A
(Small capacity, coreless, SGMCS-14C 14.0 42.0
inner rotor) SGMCS-08D 8.00 24.0 2R8A. 2R8F
SGMCS-17D 17.0 51.0
SGMCS-25D 25.0 75.0
SGMCS-16E 16.0 48.0
SGMCS-35E 35.0 105 SRSA
SGMCS-45M 45.0 135 7R6A
M SGMCS-80M 80.0 240 120A
e diuriia Caiit with SGMCS-1AM 110 330 180A
| capactty, SGMCS-80N 80.0 240 120A -
core, inner rotor)
SGMCS-1EN 150 450 200A
SGMCS-2ZN 200 600
k1 An SGM7D Servomotor is used together with an FT-specification SERVOPACK. The following SERVOPACK models can be used.
- SGD7S- OO A CIEICT F82 [
- SGD7S- [JJCC] 00A CICICI F83 [ SGD7W- [CICICIC]
%2 Use the derated values given in the table on the right for the rated output and rated SERVOPACK Model SGD7S- LD | gap7e- o
motor speed of this combination.
Rated Output W 1000
Rated Motor Speed min-! 270

M-35



2’-7 Series Combination

@® Combination of Linear Servomotors and SERVOPACKSs

SERVOPACK Model

M-36

Linear Servomotor Model Rated Force | Max. Force SGD7W-[II[IC]
N N SGD7S-01000 SGD7C-010I010)
SGLGW-30A050C 12.5 40 R70A, R70F
SGLGW-30A080C 25 80
SGLGW-40A140C a7 140 R90A, ROOF TR6A
SGLGW-40A253C 93 280 1R6A, 2R1F
SGLG SGLGW-40A365C 140 420 2R8A, 2R8F 2R8A
(Coreless model, with SGLGW-60A140C 70 220 1R6A, 2R1F 1R6A
standard magnetic way) SGLGW-60A253C 140 440 2R8A, 2R8F 2R8A
SGLGW-60A365C 210 660 5R5A
SGLGW-90A200C 325 1300 120A
SGLGW-90A370C 550 2200 180A -
SGLGW-90A535C 750 3000 200A
SGLGW-40A140C 57 230 1R6A, 2R1F 1R6A
SGLGW-40A253C 114 460 2R8A, 2R8F 2R8A
( CorelesiGn'f ol with SGLGW-40A365C 171 690 3RBA 5R5A
high-force magnetic way) SGLGW-60A140C 85 360 1R6A, 2R1F 1R6A
SGLGW-60A253C 170 720 3R8A 5R5A
SGLGW-60A365C 255 1080 7R6A
SGLFW-20A090A 25 86
SGLFW-20A120A 40 125 1R6A, 2R1F 1R6A
SGLFW-35A120A 80 220
SGLFW-35A230A 160 440 3R8A 5R5A
SGLFW-50A200B 280 600 5R5A
SGLFW-50A380B
SGLFW-1ZA200B 560 1200 120A -
SGLFW-1ZA380B 1120 2400 200A
SGLFW2-30A070A 45 135
.SGLF ) SGLFW2-30A120A 90 270 1RGA, 2R1F 1R6A
(Model with F-type iron 180 540 3REA —
core) SGLFW2-30A230A 170 500 SR8A. OR8F SR8A
SGLFW2-45A200A 280 840 5R5A
SGLFW2-45A380A 560 12(8)8 180A
SGLFW2-90A200A 560 1680 120A
SGLFW2-90A380A 1120 3360 200A -
SGLFW2-90A560A 1680 5040 330A
SGLFW2-1DA380A 1680 5040 200A
SGLFW2-1DA560A 2520 7560 330A
SGLTW-20A170A 130 380 3R8A 5R5A
SGLTW-20A320A 250 760 7R6A
SGLTW-20A460A 380 1140 120A ‘ -
SGLTW-35A170A 220 660 5R5A
SGLTW-35A170H 300 600
SGLTW-35A320A 440 1320
(Model Wistﬁl'_l:l:type iron SGLTW-35A320H 600 1200 120A
core) SGLTW-35A460A 670 2000 180A -
SGLTW-40A400B 670 2600
SGLTW-40A600B 1000 4000 330A
SGLTW-50A170H 450 900 5R5A
SGLTW-50A320H 900 1800 120A
SGLTW-80A400B 1300 5000 330A -
SGLTW-80A600B 2000 7500 550A




Recommended Encoders

@ Incremental Linear Encoders v : Possible
Model ; Support | Application
Linear Elr_1lcr:]c?g<|;r Resolution| Maximum |~ for Appl;catlon to
Output Signal | Manufacturer |Encoder | Pitch Speed** | Polarity | . |Fuly-Closed
T Sensor |Interpolator (Serial itc Linear
ype Scale Head C B Sensor Motors Loop
oet = rChl um nm m/s Input Control
JZDP-H003/-H006*¢ 78.1 5 v v v
1 Vo- Heidenhain Exposed LIDA48L] JZDP-J003/-J006*6 20 4.9 2 v v k9
Ao Corporation |~ LIF48L] JZDP-HO0S/-HOO6*| 15.6 1 v v v
Voltagge*1 JZDP-J003/-J006% 1.0 | 04 v *9 *9
. JZDP-H005/-H008*¢ 78.1 5 v v v
*5
Renishaw plc*> |Exposed| RGS20 | RGH22B JZDP-J005/-J008% 20 2.9 P ~ ~ %9
PL101-RY*7 - v v
Exposed SL7L10 PL101 MJ620-T13*8 800 97.7 10 v v k9
Encoder for MQ10-FLA - v Ng
Yaskawa's Magnescale SQ10 PQ10 MQ10-GLA 400 48.83 3 v v -
Serial Co., Ltd. SR75-LJLJCICICILF - 80 9.8 3.33 - v v
Interface*? Sealed SR75-LICICICICIMF - 80 78.1 3.33 - v v
SR85-LILILICICILF - 80 9.8 3.33 - v v
SR85-LJLJLILCICIMF - 80 78.1 3.33 - v v
@ Absolute Linear Encoder v : Possible
: Support . .| Application
Linear Model Ehggg;r Resolution| Maximum | for Applltcatlon to
Output Signal | Manufacturer |Encoder Pitch*? Speed** | Polarity L 0 Fully-Closed
Type Seglle Sensor | Interpolator (Serial Sensor Mlntear Loop
Head | Converter Unit) | um nm m/s Input 0101 1 Gontrol
SR77-CICCJCICILF - 80 9.8 3.33 - v v
Magnescale Sealed SR77-UJOOOCMF - 80 78.1 3.33 — v v
Co., Ltd. SR87-LILICICICILF - 80 9.8 3.33 = v v
SR87-LICICICIEIMF - 80 78.1 3.33 - v v
ST781A - 256 500 5 - v Ng
ST782A - 256 500 5 = v v
T ST783A - 51.2 100 5 - v v
Yaskawa's Mitutoyo Exoosed ST784A - 51.2 100 5 - v N
Soril Corporation | <P ST788A - 51.2 | 100 5 = v v
ST789A*10 - 25.6 50 5 - v v
Interface*?
ST1381 - 5.12 10 8 = v v
ST1382 - 0.512 1 3.6%11 - v v
Heldenhgm Exposed LIC4100 series EIB3391Y*8 20.48 5 10 — v Ng
Corporation | Sealed LC115 40.96 10 3 — v Ng
Renishaw EL36Y-[JLJ050FJCIC] - 12.8 50 100 = v v
Ic Exposed | EL36Y-[J[]100F CJCIC] - 25.6 100 100 - v v
P EL36Y-JJ500F JCIC] - 128 500 100 - v Ng
%k 1. You must also use a Yaskawa Serial Converter Unit. The output signal will %k 5. If you use the origin signals with a Linear Encoder from Renishaw plc, the
be multiplied by 8 bits (256 divisions) or 12 bits (4,096 divisions) in the origin may sometimes be falsely detected. If that occurs, use the BID/DIR
Serial Converter Unit. signal to output the origin signal only in one direction.
% 2. The multiplier (humber of divisions) depends on the Linear Encoder. Also, %k 6. Use this model number to purchase the Serial Converter Unit.
you must write the motor constant file to the Linear Encoder in advance. %k 7. Use this model number to purchase the Sensor Head with Interpolator.
%k 3. These are reference values for setting SERVOPACK parameters. Contact %k 8. Use this model number to purchase the Interpolator.
the manufacturer for actual linear encoder scale pitches. %k 9. Contact your Yaskawa representative.
%k 4. The maximum speeds given in the above table are the maximum *10. Contact Mitutoyo Corporation for details on the Linear Encoders.
applicable speeds of the encoders when combined with a Yaskawa %k11.The speed is restricted for some SERVOPACKSs.
SERVOPACK. The actual speed will be restricted by either the maximum Note: Confirm detailed specifications, such as the tolerances, dimensions, and
speed of the Linear Servomotor or the maximum speed of the Linear operating environment, with the manufacturer of the Encoder before you
Encoder (given above). use it.
@ Absolute Rotary Encoder
The following Absolute Rotary Encoders are for fully-closed control. Can not use it to control the motor.
Linear Model Relay Device between | Resolution | Maximum
Output Signal Manufacturer Encoder Fully-Closed Module Speed*!
T d Rot E d
ype Scale Sensor Head | and Rotary Encoder Bits min-t
Magnescale Sealed RU77-4096ADF - 20 2000
E derfor Yask , Co., Ltd. RU77-4096AFFTO1 - 22 2000
neoder for raskawas o RCN2310%2 26 3000
Serial Interface Heidenhain
. Sealed RCN5510%*2 EIB3391Y 28 800
Corporation
RCN8310%*2 29 400
%k 1. The maximum speeds given in the above table are the maximum %k 2. This is a single-turn absolute encoder.
applicable speeds of the encoders when combined with a Yaskawa Note: Confirm detailed specifications, such as the tolerances, dimensions, and
SERVOPACK. The actual speed will be restricted by either the maximum operating environment, with the manufacturer of the Encoder before you
speed of the Linear Servomotor or the maximum speed of the Linear use it. M'37
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Model Designations

® Rotary Servomotors
SGMMV
SGMMV-A1 A2 A 21

X-Vmini Series 1st+2nd 3rd 4th 5th 6th 7th digit
Servomotors: Rated Output Design Revision Order
SGMMV Specuflcatuon A
/-\1
A2 20W Shaft End
A3 |30 W Code Specification
2 [ Straight (standard)
Power Supply Voltage A Straight with flat seats
Code Specification (optional)
[ A [200VAC |
KT Options
*i8 Serial Encoder Code Specification
Code Specification [ 1 Without options
2 | 17-bit absolute | c With holding brake
(24 vDO)
SGM7J

o \Without Gears

SGM7J - 01 A 7 A 21

X-7 Series 1st+2nd 3rd 4th 5th 6th 7th digit
Servomotors: EEEZEERT Rated Output Design Revision Order
SGM7J Code Specification A
A5 | 50W
01 _[100W ORI ShaftEnd
C2 [150W Code Specification
02 [200W 2 Straight without ke
04 400 W 6 Straight with key and tap
06 | 600 W B With two flat seats
08 750 W
[ECEETM Options
m Power Supply Voltage Code Specification
Code Specification [ 1 Without options
[ A [200VAC | c | With holding brake
(24 VDO)
[ZTOXTETM Serial Encoder g | With of seal and holding
Code Specification brake (24 VDC)
g | 24-bit batteryless S| With ofl seal
absolute
7 24-bit absolute
F 24-bit incremental
SGM7A

e \Without Gears

SGM7A - 01 A7 A 21

X-7 Series 1st+2nd 3rd 4th 5th 6th 7th digit
Servomotors'  ErTTERTIRY Rated Output Design Revision Order
SGM7A Code Specification A
A5 | 50W
01 _[100W Shaft End
C2 [ 150 W Code Specification
02 200 W 2 Straight without ke:
04 400 W 6 Straight with key and tap
06 [ 600W B* | With two flat seats
08 | 750 W

%k Code B is not supported for

10 [1.0kW models with a rated output of
15 [ 1.5 kW 1.5 kW or higher.
20 2.0 kW
25 | 2.5kW
30 [3.0kW Code Specification
40 | 4.0kW 1 Without options
50 | 5.0 kW c With holding brake
70 [7.0kW (24 VDO)
E With oil seal and holding
Power Supply Voltage brake (24 VDC)
Code | Specification | S [With oil seal
A [200VAC | Note: SGM7A-70A Servomotors
Serial Encoder with holding brakes are
Code Spedification not available.
6 24-bit batteryless
absolute

7 24-bit absolute
F 24-bit incremental

® With Gears
-7 Series st+2nd  3r igi
X-7 Seri 1st 2 d 3rd 4th 5th 6th 7th 8th 9th digit
Servomotors: g Rated Output Xl Gear Ratio
SGM7J Code Specification Code Specification
A5 B 11%*1
01 100 W C /21
C2 [ 150 W 1 /5
02 |200W 2 /9*2
04 | 400 W 7 /33
82 ggg w k1. This specification is not
supported for models with a
EEEITH Power Supply Vottage , , 1a1ed OUtpLL of 50 W.
s Sﬁecc'jf'ca‘“of” s ol
supported only for models
A 200 VAC with a rated output of 50 W.
e[l Serial Encoder q
e IEETT® Shaft End
Code > 4-5%2%2%1\222 Code Specification
6 absolute i 0 Flange output
7 24-bit absolute 2 Straight without key
F 24-bit incremental 6 Straight with key and tap |
= . - Options
th e[[s[il Design Revision Order Code. Slpeciﬁcation
1 W!thout opﬂons
IRl Gear Type c With holding brake
Code Specification (24 vDO)
H HDS planetary
low-backlash gear
® With Gears
X-7 Series 1st+2nd 3rd 4th 5th 6th 7th 8th 9th digit
Servomotors: g Rated Output X Gear Ratio
SGM7A Code Specification Code Specification
A5 oW B 11
01 100 W C /21
C2 [ 150 W 1 /5
02 | 200 W 2 /9*2
04 | 400 W 7 /33
82 ggg w k1. This specification is not
10 1.0 kW supported for models with a
- rated output of 50 W.
k2. This specification is
Cods Povsv;rei%calﬁ(\)/glta i supported only for models
[ A [200VAC | with a rated output of 50 W.
. Shaft End
Cod e. Segglelczzi?if:gﬁs; Code Specification
24Dt batteryless 0| Flange output
6 | Sosiie 2 [ Straight without key
Z g 4§gi$a%so\ute 6 Straight with key and tap |
F 24-bit incremental "l Options
Note: Contact your Yaskawa Code Specification
representative for models 1 Without options
of 1.5 kW or higher. c With holding brake
(24 VDO)

e[l Design Revision Order
A

Specification
HDS planetary
low-backlash gear




® Rotary Servomotors

SGM7P

e Without Gears

SGM7P

2-7 Series

Servomotors:

SGM7P

SGM7G

SGM7G

2-7 Series

Servomotors:

SGM7G

0N A7AZ21

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

1st+2nd Cle[icl Rated Output

Design Revision Order

Specification ode Specification
01 100 W 1P65
02 [200W E P67
04 400 W
08 [750 W EGEEM ShaftEnd
15 1.5 kKW Code Specification
2 Straight without ke
CIGICIPM Power Supply Voltage 6 Straight with key and tap
mﬁ Specification
A__[200VAC Options
Code Specification
Serial Encoder 1 [ Without options
Code Specification c | With holding brake
g | 24-bitbatteryless (24 VDC)
absolute E With oil seal and holding
7 | 24-bit absolute brake (24 VDQ)
F 24-bit incremental S With oil seal

03A7A21

1st+2nd 3rd 4th 5th 6th 7th digit
EEEZEEETE Rated Output

IZTERT Serial Encoder

Code Specification Code Specification

03 | 300 W 6 24-bit batteryless
05 [450W absolute
09 [850W 7 24-bit absolute
13 [1.3kW F 24-bit incremental
20 [1.8kW
30 [2.9kW* Design Revision Order
44 4.4 KW A
55 | 55KkW
75 | 7.5kW
1A [ 11 kW | Code Specification
1E [ 15 kW 2 Straight without key

% : The rated output is 2.4 kKW 6 Straight with key and tap
if you combine the SGM7G- STl Options
30A with the SGD7S-200A. Code Specification

m Power Supply Voltage 1 Without options

Code Specification c With holding brake
[ A [200VAC (24 VDO)
E With oil seal and holding
brake (24 VDQ)
S With oil seal

@® Direct Drive Servomotors

SGM7D

SGM7D

Direct Drive

SGM7D

e \Vith Gears

SGM7P

Ol1A7AHDBDO

-7 Series fst2nd 3rd 4th 5th 6th T7th 8th Oth digit
Servomotors: Rated Output Gear Type
SGM7P Specification Specification
01 W H HDS planetary
02 [200W low-backlash gear
04 400 W
08 | 750 W Rl Gear Ratio
15 1.5 kW Code Specification
B
m‘ Power Supply Voltage C /21
Code Specification 1 /5
[_A [200VAC | 7 /33
ISl Serial Encoder IECETTE Shaft End
Code Specification Code Specification
6 24-bit batteryless 0 Flange output
absolute 2 Straight without key
7 24-bit absolute 6 Straight with key and tap |

F 24-bit incremental

IEETM Options

Design Revision Order Code Specification
Code Specification | 1 Without options
A [IP55 J G | With holding brake

Note: Direct Drive Servomotors are not available with holding brakes.

30 F7C 41

1St+2nd 3rd 4th 5th 6th 7th digit
Servomotors:  wrermryTrg Rated Output

Specification Code Specification
01 1.30N'm 30 [ 30.0N'm
02 | 2.06 N'm 34 | 34.0N'm
03 [3.00N'm 38 [38.0N'm
05 [5.00N'm 45 [ 45.0N'm
06 [ 6.00N'm 58 [58.0N'm
08 [8.00N'm 70 [ 70.0N'm
09 [9.00N'm 90 [90.0N'm
12 [12.0N'm 1z 00 N'm
18 [18.0N'm 1A 10 N'm
20 [20.0N'm 1C 30 N'm
24 [ 24.0N'm 2B | 220 N'm
28 [28.0N'm 2D 240 N'm
Servomotor Outer Diameter
Code Specification Code Specification
F 264-mm dia. J 150-mm dia.
G 160-mm dia. K 107-mm dia.
H 116-mm dia. L 224 mm X 224 mm
| 264-mm dia.
XM Serial Encoder
Code Specification
7 24-bit multi-turn absolute encoder*
F 24-bit incremental encoder*

sk: Both multiturn absolute encoder and incremental encoder can be
used as a single-turn absolute encoder by setting parameters.

Elale[lfif Design Revision Order
[}

6th digit HEEWEE

(24 vDC)

v Applicable models.

i Servomotor Outer Diameter Code (3rd Digit]
Code Mounting F1GIH I JITKIL
with cable N R
4 | Non-load | on side M Y
side with cable _ —
5 on bottom v VIV

Code

Options

k: SGM7D-01G and -05G are not available with a cable extending
from the bottom.

7th digit

Specification

1

Standard machine precision

2

High machine precision*

k: The SGM7D-01G, -05G, and -03H are available only with high
mechanical precision.
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Model Designations

@ Direct Drive Servomotors  note: direct Drive Servomotors are not available with holding brakes.

SGMT7E
Direct Drive istt2nd 3rd 4th 5th 6th 7th digit
Servomotors: EEZEEET Rated Output TRl Serial Encoder
SGMT7E Code Specification Code Specification
02 [2.00N-m 7 24-bit multiturn
04 |4.00 N'm absolute encoder*
05 ]5.00 N'm F 24-bit incremental
07 | 7.00 N-m encoder*
08 | 8.00N'm % Both multiturn absolute
0 0.0N'm encoder and incremental
4 4.0N'm encoder can be used as a
g 98 m single-turn absolute encoder
5 250 N'm by setting parameters.
35 [35.0N'm

Design Revision Order
A

o[I8 Servomotor Quter Diameter
Code Specification | 6th digit HEE -

B 135-mm dia. Code Mounting

C 175-mm dia. 1 Non-load side

D 230-mm dia. 4 Non-load side

E | 290-mm dia. (with cable on side)

YT Options
Code Specification
1 Without options
High machine precision
o | (runout at end of shaft
and runout of shaft
surface: 0.01 mm)

Note: 1. Direct Drive Servomotors are not available with holding brakes.
2. This information is provided to explain model numbers. It is not meant to imply
that models are available for all combinations of codes.

SGMCV
Direct Drive istt2nd 3rd 4th 5th 6th 7th digit
Servomotors: RN Rated Output G Serial Encoder
SGMCV Code Specification Code Specification
04 |4.00 N'm E 22-bit single-turn
8 | 8.00N'm absolute encoder
10 | 10.0N'm | 22-bit multiturn
4 4.0N-m absolute encoder
6 6.0 N'm
7 7.0N'm Design Revision Order
25 | 25.0N'm A
35 [35.0N'm
IEEETTH Servomotor Outer Diameter | Code Specification
Code Specification 1| Non-load side
B 135-mm dia. 4 Non-load side
C | 175-mm dia. (with cable on side)
D 230-mm dia. X
o[l Options
Code Specification

1 Without options

High machine precision

5 | (runout at end of shaft
and runout of shaft

surface: 0.01 mm)

sk Both multiturn absolute encoder and incremental encoder can be
used as a single-turn absolute encoder by setting parameters.
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SGM7F
Direct Drive istt2nd 3rd 4th 5th 6th 7th digit
Servomotors: Rated Output
SGMT7F « Small-capacity * Medium-capacity
Code | Specification | Code | Specification Code | Specification
02 | 2.00N'm 4 .ON'm 45 | 45.0N'm
04 | 4.00N'm 6 6.0 N'm 80 |80.0N'm
05 |5.00N'm 7 7.0N'm 1A [110 N'm
07 7.00 N'm 25 25.0N'm 1E 150 N'm
08 |8.00N'm 35 |35.0N'm 2Z 1200 N'm
10 [10.0N'm
T Serial Encoder
Code Specification Code Specification
A 00-mm dia. 7 | 24-bit multitun
B 35-mm dia. absolute encoder*
C 75-mm dia. £ | 24-bitincremental
D 230-mm dia. encoder*
’\,\/J ggg»mm g:g sk Both multiturn absolute

encoder and incremental
encoder can be used as a
single-turn absolute encoder
by setting parameters.

E1e[l]if Design Revision Order
A

| 6th digit MEERIE v : Applicable models.
Code Mounting SeArvomotér Oute(r: D|ame§r Code (3rd Dﬁn)
1 on-load side v v v v — —
Load side - - - v v
3 on-load side - - — v v
Non-load side _ _
4 |Wwithcableonside)| ¥ | ¥ | YV | ¥

Options
Code Specification
1 Without options
2 High machine precision (runout at end of shaft and runout
of shaft surface: 0.01 mm

Note: 1. Direct Drive Servomotors are not available with holding brakes.
2. This information is provided to explain model numbers. It is not meant to imply
that models are available for all combinations of codes.

SGMCS
Direct Drive 1stt2nd 3rd 4th 5th 6th 7th digit
Servomotors: Rated Output
SGMCS « Small-capacity, Coreless » Medium-capacity, with Core
Code | Specification | Code | Specification Code | Specification
02 |2.00N'm 4 4.0N'm 45 | 45.0N'm
04 |4.00N'm 6 6.0 N'm 80 |80.0N'm
05 [5.00N'm 7 7.0N'm 1A 1110 N'm
07 7.00 N'm 25 25.0N'm 1E 150 N'm
08 |8.00N'm 35 |35.0N'm 2Z 1200 N'm
10 10.0N'm
IEGETE Servomotor Outer Diameter  [IEATIeMM Serial Encoder
Code Specification Code Specification
B 135-mm dia. 3 20-bit single-turn
C 175-mm dia. absolute encoder
D 230-mm dia. D 20-bit incremental
E 290-mm dia. encoder
M 280-mm dia.
N 360-mm dia.
Design Revision Order
Code Specification
A odel with servomotor outer diameter code M or N
B odel with servomotor outer diameter code E
C odel with servomotor outer diameter code B, C, or D
Flange v : Applicable models.
) Servomotor Outer Diameter Code (3rd Digit)
Code Mounting B C D £ N
1 on-load side v v v v — —
Load side - - - - v v
3 on-load side - - - - v v
Non-load side
4 (with cableonside) | ¥ | Y | YV | ¥

¢[il Options
Code Specification [
1| Without options |

sk Both multiturn absolute encoder and incremental encoder can be
used as a single-turn absolute encoder by setting parameters.




® Linear Servomotors

SGLG (Coreless Models)

® Moving Coil
Linear Y 1st 2nd 3rd+4th  5th 6th+7th+8th 9th 10th 11th digit
S.enes Servomotor Type Power Supply Voltage
Linear Code Specification Code Specification
Servomotors G [ Coreless model [ 200 VAC |
Moving Coil/Magnetic Way  [IERERECIARIoTeN Length of Moving Coll
Code Specification Code Specification
[ W [Moving Coil | 050 [50 mm
080 |80 mm
Elleszaule(C[IEl Magnet Height 140 | 140 mm
Code Specification 200 | 199 mm
30 [30mm 253 [252.5 mm
40 [40mm 365 | 365 mm
60 |60 mm 370 | 367 mm
90 [86mm 535 [ 535 mm

©le[leif Design Revision Order

WGeefil Sensor Specification and Cooling Method

Specifications ;
Code Polarity Sensor | Cooling Method Applicable Models
None one Self-cooled | All models
one Air-cooled

H Yos Ar-coolod SGLGW-40A, -60A, -90A

P Yes Self-cooled | All models
aBRGNC[ifl Connector for Servomotor Main Circuit Cable
Code Specification Applicable Models
None Connector from Tyco All models

Electronics Japan G.K.
D Connector from
Interconnectron GmbH

SGLGW-30A, -40A, -60A

SGL GM

® Magnetic Way

30 108 A [J
9th

Linear Y 1st 2nd 3rd+4th 5th+6th+7th 8th digit
Sgrles Servomotor Type W[l Length of Magnetic Wa
Linear Code ‘ Specification Code Specification
G Coreless model 090 | 90 mm
Servomotors 108 1108 mm
Pialelelfs[i Moving Coil/Magnetic Way 216 [ 216 mm
Code | Specification | 225 | 225 mm
M__[ Magnetic Way | [[252 252 mm

360 | 360 mm

406|406 mm
Code Specification 432 [ 432 mm
30 |30 mm 450 [ 450 mm
40 |40 mm 504_| 504 mm
60 |60 mm
90 [86 mm DeS|gn Revision Order
A B,
Options
Code Specification Applicable Models
None | Standard-force All models
-M | High-force SGLGM-40, -60

sk The SGLGM-40 and SGLGM-60 also have a CT code.
-C = Without mounting holes on the bottom
-CT = With mounting holes on the bottom

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

SGLFW2 (Models with F-type Iron Cores)
® Moving Coll

SGL FwW2-30A070ATLI

Linear Y 1st 2nd 3rd+4th 5th 6th+7th+8th 9th 10th 11th digit
Slenes Servomotor Type Power Supply Voltage
Linear Code Specification Code Specification
Servomotors | F  [With F-typeironcore | [ A |200VAC |
Gthgii;!'g-&th Length of Moving Coil
Moving Coil Code Specification
070 |70 mm
3rd+4th CIe[IEM Magnet Height 120 [125 mm
Specification 200 [ 205 mm
SO 30 mm 230 [ 230 mm
45 [ 45mm 380 | 384 mm
90 [90 mm 560 | 563 mm
1D [ 135 mm

le[l*if Design Revision Order
A

WGe[b[il Sensor Specification
Code Specification

S With polarity sensor and thermal protector
T Without polarity sensor, with thermal protector

NEGEee[i Cooling Method

Code Specification
None | Self-cooled
L Water-cooled*

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

® Magnetic Way

Linear Y 1st 2nd 3rd+4th 5tht6th+7th 8th digit
Series
Servomotor Type 5th+6th+7th ’
Linear Code | Specification | Length of Magnetic Way
F With F-type iron core Code Specification
Servomotors 570 1570 mm
306 [ 306 mm
; 450 | 450 mm
Magnet|c Way 510 [ 510 mm
— . 630 | 630 mm
RIeLGNC[E[IEN Magnet Height 714 | 714 mm
Code Specification
ig E’ig mm CIGICTTM Design Revision Order
mm A
90 [90 mm
1D [ 135 mm

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

® Linear Servomotors

SGLFW (Models with F-type Iron Cores)

® Moving Coll
Linear Y 1st 2nd 3rd+4th 5th 6th+7th+8th 9th 10th 11th digit
Sgnes slf] Servomotor Type s Voltage
Linear Code __ Specification Code Specification
Servomotors | F [ With F-type iron core | A [200VAC |
Pilelellsill Moving Coil/Magnetic Way 6th+7th+8th : f
Code Specification Sieam enoth of Moving Coil
[ W [Moving Coil | [ Code Specification
090 |91 mm
Cllesaule(C[iIEl Magnet Height 120 [ 127 mm
Code Specification 200 [215mm
20 [ 20 mm 230 [ 235 mm
35 [36mm 380 [395 mm
50 [47.5mm
1Z 195 mm ©le[leifl Design Revision Order
B
aliGNele[ill Sensor Specification
Code Specification
P With polarity sensor

None | Without polarity sensor

ahkuNelefill Connector for Servomotor Main Circuit Cable
Code Specification Applicable Models
Connector from Tyco
Electronics Japan G.K. All models

D Connector from
Interconnectron GmbH

None

SGLFW-35, -50, -1Z[11200B

® Magnetic Way

SGL FM-20324 AL

Linear X 1st 2nd 3rd+4th 5th+6th+7th 8th 9th digit
Series —
(el Servomotor Type 5th+6th+7th ’
Linear s ooy [N o Voot Ve
F With F-type iron core Code Specification
Servomotors 304 | 304 mm
Moving Coil/Magnetic Way 405 | 405 mm
Code | Specification | 540 | 540 mm
[ Magnetic Way | [[675 [ 675mm
_ i 756 | 756 mm
945 | 945 mm
Code Specification
20 [20 mm Design Revision Order
35 [36 mm AB:---
50 [47.5mm
1Z |95 mm
Options
Code Specification
None | Without options
[¢] With magnet cover

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

SGLT (Models with T-type Iron Cores)

® Moving Coll
Linear Y 1st 2nd 3rd+4th  5th 6th+7th+8th 9th 10th 11th digit
Slenes ¢[i8| Servomotor Type Power Supply Voltage
Linear Code __Specification Cod Specnﬁcanon
Servomotors | With T-type iron core | | 200 VAC |
o/18 Moving Coil/Magnetic Wa 6th+7th+8th ; ;
Code Specification Length of Moving Coil
[ W [Moving Coil | [ Code Specification
170 [ 170 mm
3rd+4th CIC[IEM Magnet Height 320 315 mm
Specification 400 [394.2 mm
2O 20 mm 460 | 460 mm
35 [36mm 600 [574.2 mm
40 |40 mm
50 |51 mm Design Revision Order
80 |76.5mm

H ngh efficiency model
WGieefil Sensor Specification and Cooling Method

Specifications .
Coilz Polarity Sensor | Cooling Method Appliesla® Wiegtls
None one Self-cooled | All models
C* one Water-cooled A0 -
H* es Water-cooled SGLTW-40, -80
P Yes Self-cooled | All models
W iGNee[i Connector for Servomotor Main Circuit Cable
Code Specification Applicable Models
Connector from Tyco SGLTW-20A IO,
Electronics Japan G.K. -35A CICICICIED
SGLTW-40ALJCICIB L,
None | MS connector -80ACIT0B O
Loose lead wires with SGLTW-35ACICICIHL,
no connector -50ACCICIH O

%k Contact your Yaskawa representative for the characteristics, dimensions, and other
details on Servomotors with these specifications.

® Magnetic Way

Linear ¥ 1st 2nd 3rd+4th Stht6th+7th 8th  9th digit

Series

Servomotor Type

1st digit
m&

Sth:rjeéh”th Length of Magnetic Way

Linear
With T-type iron core Code Specification
Servomotors 304 | 324 mm
Moving Coil/Magnetic Wa 405 | 405 mm
Code Specification 540 [ 540 mm
[ M__| Magnetic Way | [[675 [675mm
756 | 756 mm
945 | 945 mm
Specification
20 20 mm Design Revision Order
35 [36mm A B
40 |40 mm H: H\gh efficiency model
50 |51 mm
80 |76.5mm
Options
Code Specification Applicable Models
None | Without options -
C With magnet cover All models
Y With base and magnet cover | SGLTM-20, -35*, -40, -80

% The SGLTM-35[JCJJH (high-efficiency models) do not support this specification.

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

2-7S Model
2-7 Series 1st+2nd+3rd 4th 5th+6th 7th 8th+9th+101h 11th+12th+131h 14th digit
2-7S Models IRl Maximum Applicable  [IEEGNeIed Voltage 8th+9th+10th [T Hardware Options Specification
digits Motor Capacity Code Specification Cod Specification Applicable Models
Voltage | Code | Specification A 200 VAC None Without options All models
R70*1 [ 0.05 kKW F 100 VAC Rack-mounted SGD7S-R70A to -330A
R90*! | 0.1 KW 001 SGD7S-R70F to -2R8F
1R6*1 | 0.2 KW 5th+6th digits HIACF o=k Duct-ventilated SGD7S-470A to -780A
2R8*1 | 0.4 kW Code Specification 002 | Varnished All models
3R8 [ 0.5 kW 00 | Analog voltage/pulse train reference 008 Single-phase, 200-VAC power supply input | SGD7S-120A
S5R5*1 | 0.75 kW MECHATROLINK-II . SGD7S-R70A to -2R8A
Tﬂree— 7R6 | 1.0 kW 10 communications reference 020% No dynamic brake SGD7S-R70F to -2R8F
ooy (12072 [ 1.6 kW 50 | MECHATROLINK-II External dynamic brake resistor SGD7S-3R8A to -780A
180 [ 2.0 kW communications reference
VAG 200*3 | 3.0 kW EO | Command Option Attachable Type*4 oIl FT/EX Specification BTO Specification*8
330 [5.0kW Code Specification (Available in Japan only)
470 | 6.0 KW Jaalelefisl Design Revision Order None N Code Specification
550 | 7.5 kW A 000 | one None | None
590 | 11 kW icai on opti B | BTO Specification
Application function option for P
Shae- Zgg (1)5OEVL\</W Fe2*7 special motors, SGM7D motor drive
Eagasg RI0 0'1 W F83%7 Application function option for special
p100, oR1 0‘2 W motors, SGM7D motor drive, indexing
VAC | 2R8*7 | 0.4 kW

k1. You can use these models with either a single-phase or three-phase power supply input.
*2. A model with a single-phase, 200-VAC power supply input is available as a hardware option (model. SGD7S-120A]0A008).
k3. The rated output is 2.4 kW if you combine the SGM7G-30A with the SGD7S-200A.
k4. The same SERVOPACKS are used for both Rotary Servomotors and Linear Servomotors.
k5. A command option module must be attached to the Command Option Attachable-type SERVOPACK for use. Refer to pages 356 to 381 for details.
k6. Refer to the following manual for details.
[N 5-7-Series AC Servo Drive £-7S/5-7W SERVOPACK with Hardware Option Specifications Dynamic Brake Product Manual (Manual No.: SIEP S800001 73)
k7. Refer to the following manual for details.
[ 3-7-Series AC Servo Drive Z-7S SERVOPACK with FT/EX Specification for SGM7D Motor Product Manual (Manual No.: SIEP S800001 91)
k8. The BTO specification indicates if the SERVOPACK is customized by using the MechatroCloud BTO service. This service is available in Japan only.
You need a BTO number to order SERVOPACKSs with customized specifications. Refer to page M-15 for the details on the BTO service.

2-7W Model
¥-7 Series 1sti2nd+3rd 4th 5th+6th 7th 8th+Oth+10th 11th+12th+13th 14th  digit
2-7W Models SRRl Maximum Applicable | 5th+6th digits Ml Bth+9th+1 ULIIEN Hardware Options Specification
igi Motor Capacity per Axis Code Specification Specification Applicable Models
Voltage | Code | Specification 20 MECHATROLINK-II None Without options
Three- | 1R6*1 | 0.2 KW communications reference 001 Rack-mounted All models
phase, | 2R8*1 | 0.4 KW 002 | Varnished
200 | 5R5*2 | 0.75 kW - . - o dynamic brake SGD7W-1R6A to -2R8A
VAC [ 7R6 [1.0KW (G Design Revision Order 020" External dynamic brake resistor | SGD7W-5RBA to -7R6A
A 700% | HWBB option All models
o[l8 Voltage
Code Specification [EESETISER FT/EX Specification BTO Specification*®
[ A [200VAC | Code Specification (Available in Japan only)
None N Code Specification
000 | °m® None | None
B | BTO Specification

k1. You can use these models with either a single-phase or three-phase power supply input.
k2. If you use the SGD7W-5R5A with a single-phase 200-VAC power supply input, derate the load ratio to 65%. An example is given below.
If the load ratio of the first axis is 90%, use a load ratio of 40% for the second axis so that average load ratio for both axes is 65% ((90% + 40%)/2 = 65%).
k3. The same SERVOPACKS are used for both Rotary Servomotors and Linear Servomotors.
k4. Refer to the following manual for details.
[N 3-7 Series AC Servo Drive > -7S/%-7W SERVOPACK with Hardware Option Specifications Dynamic Brake Product Manual (Manual No.: SIEP S800001 73)
k5. Refer to the following manual for details.
[N >-7 Series AC Servo Drive > -7W/> -7C SERVOPACK with Hardware Option Specifications HWBB Function Product Manual (Manual No.: SIEP S800001 72)
k6. The BTO specification indicates if the SERVOPACK is customized by using the MechatroCloud BTO service. This service is available in Japan only.
You need a BTO number to order SERVOPACKSs with customized specifications. Refer to page M-15 for the details on the BTO service.

2-7C Model
J'-7 Series 1st+2nd+3rd 4th 5th+6th 7th 8th+9th+10th digit
2-7C Models Maximum Applicable il \Voltage Hardware Options Specification
digits Motor Capacity per Axis Code Specification Specification Applicable Models
Voltage [ Code | Specification [ A 1200 VAC | None Without options
Three- | 1R6*1 | 0.2 KW 001 Rack-mounted All models
phase, [ 2R8*1 | 0.4 kW Interface*3 002 | Varnished
200 | 5R5%*2 | 0.75 kW Code Specification 0oow [No dynamic brake SGD7C-1R6A to -2R8A
VAC | 7R6 [1.0kW Bus connection with External dynamic brake resistor | SGD7C-5R5A to -7R6A
MA | references 700% | HWBB option Al models

yalaXe[lei Design Revision Order
A

k1. You can use these models with either a single-phase or three-phase power supply k3. The same SERVOPACKS are used for both Rotary Servomotors and Linear Servomotors.

input. k4. Refer to the following manual for details.

k2. If you use the SGD7W-5R5A with a single-phase 200-VAC power supply input, [N X-7 Series AC Servo Drive 2-7S/% -7W SERVOPACK with Hardware Option
derate the load ratio to 65%. An example is given below. Specifications Dynamic Brake Product Manual (Manual No.: SIEP S800001 73)
If the load ratio of the first axis is 90%, use a load ratio of 40% for the second axis k5. Refer to the following manual for details.
so that average load ratio for both axes is 65% ((90% + 40%)/2 = 65%). [N > -7 Series AC Servo Drive > -7W/> -7C SERVOPACK with Hardware Option

Specifications HWBB Function Product Manual (Manual No.: SIEP S800001 72)



Related Documents

The documents that are related to the MP3300 Machine Controllers and Y'-7 series AC Servo
Drives are shown in the following table. Refer to these documents as required.

Catalog
(Catalog No.)

General Catalog

Machine Controller and AC Servo
Drive Solutions Catalog
(KAEP S800001 22)

MP3300 Catalog

Machine Controller MP3300
(KAEP C880725 03)
2X-7-Series Catalog

AC Servo Drives
2-7Series
(KAEP S800001 23)
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Manual
(Manual No.)

ll

VIPS000-5eries Vianual

MP3300
(SIEP C880725 21)

-/=3eries SERVOPACK Product Manual

2-78 SERVOPACK with

MECHATROLINK-II Communications References

(SIEP S800001 28)
Y-7S SERVOPACK with

MECHATROLINK-Il Communications References

(SIEP S800001 27)

2-7S SERVOPACK with Analog
Voltage/Pulse Train References
(SIEP S800001 26)

2-7S8 SERVOPACK Command
Option Attachable Type with
INDEXER Module

(SIEP S800001 64)

2-78 SERVOPACK Command
Option Attachable Type with
DeviceNet Module

(SIEP S800001 70)

2-7W SERVOPACK with

MECHATROLINK-II Communications References

(SIEP S800001 29)

2-7C SERVOPACK
(SIEP S800002 04)

2-7C SERVOPACK
Motion Control
User’'s Manual
(SIEP S800002 03)

Machine Controller
MP3000 Series
Communications
User's Manual
(SIEP C880725 12)

Description of Document

Describes the functions, specifications,
operating methods, maintenance,
inspections, and troubleshooting of
the MP3000-Series MP3300

Machine Controllers.

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

Provides detailed information

on selecting X-7-Series X-7C
SERVOPACKS; installing, connecting,
setting, testing in trial operation,

and tuning Servo Drives; writing,
monitoring, and maintaining programs;
and other information.

Provides detailed information on the
specifications, system configuration,
and application methods of the Motion
Control Function Modules (SVD, SVC4,
and SVR4) for X-7-Series X-7C
SERVOPACKS.

Provides detailed information on

the specifications, system
configuration, and communications
connection methods for the Ethernet
communications that are used with
2-7-Series 2-7C SERVOPACKS.



Catalog Manual
(Catalog No.) (Manual No.)

2X-7-Series Catalog

AC Servo Drives
2-7Series
(KAEP S800001 23)

2-7C SERVOPACK
Troubleshooting Manual
(SIEP S800002 07)

2-78 1 X-7W SERVOPACK with
Hardware Option Specifications
Dynamic Brake

(SIEP S800001 73)

2-7W / X-7C SERVOPACK with
Hardware Option Specifications
HWBB Function

(SIEP S800001 72)

2-7-Series AC Servo Drive

2-78 SERVOPACK with Hardware
Option Specifications Dynamic
Brake

(SIEP S800001 91)

X-V-Series/Y-V-Series for Large-
Capacity Models/ X-7-Series
User's Manual Safety Module
(SIEP C720829 06)

-7-Series Servomotor Product Manua

Rotary Servomotor
(SIEP S800001 36)

Linear Servomotor
(SIEP S800001 37)

Direct Drive Servomotor
(SIEP S800001 38)

Description of Document

Provides detailed troubleshooting
information for X-7-Series X-7C
SERVOPACKS.

Provides detailed information on
Hardware Options for X-7-Series
SERVOPACKS.

Provides detailed information on
Options for X-7S SERVOPACK with
FT/EX Specification.

Provides details information required
for the design and maintenance of a
Safety Module.

Provide detailed information on
selecting, installing, and connecting
the X'-7-Series Servomotors.
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Related Documents

Catalog Manual
(Catalog No.) (Manual No.)
others

AC Servo Drives Peripheral Device Selection Manual
X-7Series (SIEP S800001 32)
(KAEP S800001 23)

MECHATROLINK-Il Communications
Standard Servo Profile Command Manual
(SIEP S800001 31)

MECHATROLINK-I Communications
Command Manual
(SIEP S800001 30)

Digital Operator Operating Manual
(SIEP S800001 33)

Engineering Tool SigmaWin+
Operation Manual
(SIET S800001 34)

Machine Controller
MP2000/MP3000 Series
Engineering Tool

MPE720 Version 7 User's Manual
(SIEP C880761 03)

Machine Controller

MP3000 Series

Ladder Programming Manual
(SIEP C880725 13)

Machine Controller

MP3000 Series

Motion Programming Manual
(SIEP C880725 14)
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Description of Document

Describes the peripheral devices
for a X-7-Series Servo System.

Provides detailed information on the
MECHATROLINK-II communications
standard servo profile commands
that are used for a XY'-7- Series Servo
System.

Provides detailed information on

the MECHATROLINK-I

communications commands that

are used for a X-7-Series Servo System.

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

Provides detailed operating procedures
for the SigmaWin+ Engineering Tool
for a X-7-Series Servo System.

Describes in detail how to operate
MPE720 version 7.

Provides detailed information on

the ladder programming specifications
and instructions for X-7-Series X-7C
SERVOPACKS.

Provides detailed information on

the motion programming and
sequence programming specifications
and instructions for X-7-Series X-7C
SERVOPACKS.
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Rotary Servomotors

SGMMV (Low Inertia, Ultra-small Size)

SGM7J (Medium Inertia, High-speed)
SGM7A (Low Inertia, High-speed)
SGM7P (Medium Inertia, Flat Type)
SGM7G (Medium Inertia, Large Torque)
SGM7D (With Core, Outer Rotor)
SGM7E (Coreless, Inner Rotor)
SGMT7F (With Core, Inner Rotor)
SGMCV (Small Capacity, with Core, Inner Rotor)
SGMGCS (Small Capacity, Coreless, Inner Rotor or Medium Capacity, with Core, Inner Rotor)
SGLG (Coreless Models)
SGLF (Models with F-type Iron Cores)
SGLT (Models with T-type Iron Cores)
Recommended Linear Encoders and Cables
2-78 Single-axis Analog Voltage/Pulse Train Reference SERVOPACKs
2-78 Single-axis MECHATROLINK-Il Communications Reference SERVOPACKSs
2-78 Single-axis MECHATROLINK-Il Communications Reference SERVOPACKs
2-78 Single-axis SERVOPACKs with INDEXER Module
2-78 Single-axis SERVOPACKSs with DeviceNet Module
2-78 Single-axis FT82 SERVOPACKs SGM7D Motor Drive
2-78 Single-axis FT83 SERVOPACKs SGM7D Motor Drive with Built-in INDEXER
2-7W Two-axis MECHATROLINK-II Communications Reference SERVOPACKs
2-7C Two-axis Bus Connection Reference SERVOPACKSs with built-in Controllers
SERVOPACK External Dimensions
Peripheral Devices
Option Modules
Feedback Option Module
Safety Option Module
Appendices

Capacity Selection for Servomotors

Capacity Selection for Regenerative Resistors
International Standards

Warranty
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Rotary Servomotors

B Features

SGMMV (Low Inertia, Ultra Small Size)................. 4
@ « Contributes to machine downsizing
(flange size: 25 mm X 25 mm).
“n « Ultra small capacity: 10 W to 30 W and
maximum motor speed: 6,000 min
» Mounted absolute serial encoder: 17 bits.
Can be used as an incremental encoder.

SGM7J (Medium Inertia, High Speed)................. 14

* Instantaneous peak torque: 350% of rated torque.

« Protective structure: IP67

» Mounted high-resolution serial encoder: 24 bits.
Batteryless absolute encoder also provided.

« Full lineup (50 W to 750 W, with holding brake,
with gears, and with oil seal).

» Cables can be installed in both load side and
non-load side.

SGM7A (Low Inertia, High Speed) .......cccoveuunneenn 38

* Instantaneous peak torque: 350% of rated torque
(for motors of less than 1 kW).

 Protective structure: IP67 (IP22 for 7.0 kW motor)

» Mounted high-resolution serial encoder: 24 bits.
Batteryless absolute encoder also provided.

« Full lineup (50 W to 7.0 kW, with holding brake,
with gears, and with oil seal).

+ Cables can be installed in both load side and
non-load side (for motors of less than 1 kW).

SGM7P (Medium Inertia, Flat Type) ..ccccoevvenreennns 74
« Flat type with short depth.
» Mounted high-resolution serial encoder: 24 bits.
Batteryless absolute encoder also provided.
« Full lineup (100 W to 1.5 kW, with holding brake,
with gears, and with oil seal).

SGM7G (Medium Inertia, Large Torque) ............. 94
« Protective structure: IPG7
» Mounted high-resolution serial encoder: 24 bits.
Batteryless absolute encoder also provided.
« Full lineup (300 W to 15 kW, with holding brake,
and with oil seal).




Rotary Servomotors

SGMMV

Model Designations

SGMMV - A1 A 2 A 2 1
-V mini Series @ @ @ @ @

Servomotors:
SGMMV

IEgglelellelisy) Rated Output lieRellel) Power Supply Voltage Ciglellel§ Shaft End

Code Specification Code Specification Code Specification
Al | 10W A | 200 VAC 2 Straight (standard)
A2 | 20W A Straight with flat seats (optional)
A3 | 30W Gukelely Serial Encoder
Code Specification Qugelelly Options
2 | 17-bit absolute Code Specification

1 Without options

SllgRelle]l9 Design Revision Order C | With holding brake (24 VDC)
A



Rotary Servomotors

SGMMV
Specifications and Ratings
Specifications
Voltage 200 V
Model SGMMV- A1A A2A A3A
Time Rating Continuous
Thermal Class B
Insulation Resistance 500 VDC, 10 MQ min.
Withstand Voltage 1,500 VAC for 1 minute
Excitation Permanent magnet
Mounting Flange-mounted
Drive Method Direct drive
Rotation Direction Counterclockwise (CCW) for forward reference when viewed from the load side
Vibration Class"! V15
Surrounding Air Temperature 0°C to 40°C
Surrounding Air Humidity 20% to 80% relative humidity (with no condensation)
» Must be indoors and free of corrosive and explosive gases.
Environmen- _ _ » Must be yyell—vgntilateq and free of QUst and moisture.
tal Condi- Installation Site » Must facilitate inspection and cleaning.
tions » Must have an altitude of 1,000 m or less.
» Must be free of strong magnetic fields.
Store the Servomotor in the following environment if you store it with the power cable disconnected.
Storage Environment Storage Temperature: -20°C to 60°C (with no freezing)
Storage Humidity: 20% to 80% relative humidity (with no condensation)
ok | e R
Resistance Number of Impacts 2 times
Vibration Vibration Acceleration 5
Resistance™ | Rate at Flange 49 m/s
) SGD7S- R90A, ROOF 1R6A, 2R1F
Applicable SGD7W- ) ) )
SERVOPACKs | o ~p7c- 1RBA™, 2R8A™ 1R6A, 2R8A™

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

*2. The given values are for when the Servomotor shaft is mounted horizontally and shock or vibration is applied in the
directions shown in the following figures.
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.

tVerticaI Vertical t -« Front to back

. ) Horizontal direction
Side to side

Shock Applied to the Servomotor Vibration Applied to the Servomotor

*3. If you use a Servomotor together with a Z-7W or £-7C SERVOPACK, the control gain may not increase as much as
with a £-7S SERVOPACK and other performances may be lower than those achieved with a £-7S SERVOPACK.



Rotary Servomotors

SGMMV

Servomotor Ratings

Voltage 200V
Model SGMMV- A1A A2A A3A
Rated Output! w 10 20 30
Rated Torque™ 2 N-m 0.0318 0.0637 0.0955
Instantaneous Maximum Torque™ N-m 0.0955 0.191 0.286
Rated Current™! Arms 0.70 0.66 0.98
Instantaneous Maximum Current”! Arms 2.0 1.9 2.9
Rated Motor Speed”! min™’ 3000
Maximum Motor Speed’! min™’ 6000
Torque Constant N-m/Arms 0.0516 0.107 0.107
Motor Moment of Inertia x107 kg-m? 2.72 (4.07) 4.66 (6.02) 6.68 (8.04)
Rated Power Rate"! kW/s 3.72 8.71 13.7
Rated Angular Acceleration Rate™ rad/s? 117000 137000 143000
Heat Sink Size (Aluminum)*3 mm 150x150x3 250%x250%6
Protective Structure™ TOtal(inr;Cplf ? ;déﬁ :fltf _gsgrlﬁr? é)IP55
Rated Voltage \ 24 VDC'Y*
Capacity W 2.0 2.6
Holding Torque N‘m 0.0318 0.0637 ‘ 0.0955
Holding Brake ["Gojl Resistance Q (at 20°C) 320 221.5
Specifications™ "Rated Current A (at 20°C) 0.075 0.108
girr;lseRequired to Release ms 40
Time Required to Brake | ms 100
Allowable Load Moment of Inertia 30 times
(Motor Moment of Inertia Ratio) *
With External Regenerative Resistor 30 times
Alowable Shatft |-~ mm 16
Loads"? Allowable Radial Load N 34 44
Allowable Thrust Load N 14.5

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

*1. These values are for operation in combination with a SERVOPACK when the temperature of the armature wind-

ing is 100°C. These are typical values.

*2. The rated torques are the continuous allowable torque values with an aluminum or steel heat sink of the dimen-

sions given in the table.

*3. Refer to the following section for the relation between the heat sinks and derating rate.

I Servomotor Heat Dissipation Conditions (page 9)

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

used.

*5. 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.

*6. The motor moment of inertia scaling factor is the value for a standard Servomotor without a Holding Brake.
*7. 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

‘ ‘

LRadiaI load
Thrust load




Rotary Servomotors

SGMMV
Torque-Motor Speed Characteristics
A : Continuous duty zone
. Intermittent duty zone*
SGMMV-A1A SGMMV-A2A SGMMV-A3A
7000 7000 7000
6000 __ 6000 __ 6000
é 5000 é 5000 é 5000
3 4000 g 4000 g 4000
o o
g 000 [ 5 4 3000 | 5 i 3000 | 5
£ 2000 g 2000 g 2000
= 1000 1000 1000
0 0
0 004 008 012 0.16 0 008 016 024 032 0 01 02 03 04
Torque (N-m) Torque (N-m) Torque (N-m)

* The characteristics are the same for three-phase 200 V, single-phase 200 V, and single-phase 100 V input.

Note: 1. These values (typical values) are for operation in combination with a SERVOPACK when the temperature of
the armature winding is 100°C.

2. The characteristics in the intermittent duty zone depend on the power supply voltage.

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.

Servomotor Overload Protection Characteristics

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

1000
\ SGMMV-A1 -A2 -A3
@ 100 \
(0] AV
e \
C
I} A
e AN
o Y
o 10
N~
\\
|
100 200 300

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 contin-
uous duty zone given in Torque-Motor Speed Characteristics (page 7).



Rotary Servomotors
SGMMV

Allowable Load Moment of Inertia

The allowable load moments of inertia (motor moment of inertia ratios) for the Servomotors are given
in the Servomotor Ratings (page 6). The values are determined by the regenerative energy process-
ing capacity of the SERVOPACK and are also affected by the drive conditions of the Servomotor.
Perform the required Steps for each of the following cases.

Use the SigmaSize+ AC Servo Drive Capacity Selection Program to check the driving conditions.
Contact your Yaskawa representative for information on this program.

€ Exceeding the Allowable Load Moment of Inertia

Use one of the following measures to adjust the load moment of inertia to within the allowable value.
» Reduce the torque limit.

» Reduce the deceleration rate.

* Reduce the maximum motor speed.

If the above steps is not possible, install an external regenerative resistor.

An Overvoltage Alarm (A.400) is likely to occur during deceleration if the load moment of iner-
tia exceeds the allowable load moment of inertia. SERVOPACKS with a built-in regenerative
resistor may generate a Regenerative Overload Alarm (A.320). Refer to Built-In Regenerative
Resistor (page 472) for the regenerative power (W) that can be processed by the SERVO-
PACKs.

Install an External Regenerative Resistor when the built-in regenerative resistor cannot pro-
cess all of the regenerative power.

Information

€ SERVOPACKSs without Built-in Regenerative Resistors

The following graph shows the allowable load moment of inertia scaling factor of the motor speed
(reference values for deceleration operation at or above the rated torque). Application is possible
without an external regenerative resistor within the allowable value. However, an External Regenera-
tive Resistor is required in the shaded areas of the graphs.

SGMMV-A1A, -A2A, -A3A

wW
o

W
o

&)l

&)

o NN
o

o

o o

Allowable load moment of inertia
scaling factor (times)

0 1000 2000 3000 4000 5000 6000 7000
Motor speed (min)

Note: Applicable SERVOPACK models: SGD7S-R90A, -1R6A, -R90F, and -2R1F

€ When an External Regenerative Resistor Is Required

Install the External Regenerative Resistor. Refer to the following section for the recommended products.
I External Regenerative Resistors (page 472)



Rotary Servomotors
SGMMV

Derating Rates

€ Servomotor Heat Dissipation Conditions

The Servomotor ratings are the continuous allowable values when a heat sink is installed on the Ser-
vomotor. If the Servomotor is mounted on a small device component, the Servomotor temperature
may rise considerably because the surface for heat dissipation becomes smaller. Refer to the follow-
ing graphs for the relation between the heat sink size and derating rate.

<'® ‘SGMMVAW ‘AZ g'® SGMMV‘AS
X AT, - X -
£ 80 £ & all
o o
(o2} D /
£ £
g 60 g 60
jol D
[a) o

40 40

20 20

0 3 60 90 120 150 0 50 100 150 200 250
Heat sink size (mm) Heat sink size (mm)

] The actual temperature rise depends on how the heat sink (i.e., the Servomotor mounting sec-
@ tion) is attached to the installation surface, what material is used for the Servomotor mounting

section, and the motor speed. Always check the Servomotor temperature with the actual equip-
Important  ment.

Information.  YWhen using Servomotors with derating, change the detection timing of overload warning and
overload alarm based on the overload detection level of the motor given in Servomotor
Overload Protection Characteristics (page 7).

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.
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Rotary Servomotors

SGMMV

External Dimensions

Servomotors without Holding Brakes
€ SGMMV-A1, -A2 and -A3

Encoder Cable, 4 Dia.
UL20276

Protective Tube /

5 Dia., Black

Encoder connector

r
U

N
uiu

E

300 +30
- o2
/] 002 |
2.5 A 16
ok i
(%] §> ,i%
N SR N I § \‘b
]
Holes, Depth 7
Flange
Model . ; Approx.
L L1 L2 Dimensions
MMV- M k
SG S B ass [kg]
A1A2AO1 70 54 275 | 52, | 205, 0.13
A2A2A01 80 64 37.5 | 500 | 20 00 0.17
A3A2AO1 0 74 475 | 52 | 2020, 0.21
B Shaft End Specification B Connector Specifications
» Straight with Flat Seats « Encoder Connector
/] 002 | 1 PG5V Red
10 A ° A/Q\J\ 6 2 PGOV Black
§ 3741\: ﬁfzt 3* BAT Orange
® A 4 BATO Orange/white
1 LN, 5 PS Light blue
= 6 /PS Light blue/white
. Connector FG .
~ %‘A 8 case (frame ground) Shield
3 * A battery is required only for an absolute
05 e encoder.

Model: 55102-0600
Manufacturer: Molex Japan LLC
Mating connector: 54280-0609
» Servomotor Connector

E 1 Phase U
2 Phase V
Ph wW
3 ase
4 FG (frame ground)
Receptacle: 43025-0400

Manufacturer: Molex Japan LLC



Rotary Servomotors

SGMMV
Servomotors with Holding Brakes
¢ SGMMV-A1, -A2 and -A3
Encoder Cable, 4 Dia. Encoder connector
UL20276 \  ~7 = [L
g}
7777777777777 o g,,}e,,,,
TN = 7
300 £30
Motor Lead Servomotor connector
AWG24,UL10095
or UL3266 /
i Protective Tube
‘ 5 Dia., Black _]
T \
i i L e [1] 004 [A 025
| 1 /] 002 ]
m &_\ L2 25 (A]
a3 . &l
&
] I s .
- i
Di- %
2-M3 Tapped
Holes, Sggteh 7
Flange
Model q ; Approx.
L L1 L2 Dimensions
SGMMV- Mass [k
S | LB [kl
A1A2A0C 94.5 | 785 | 275 | 57 | 202 0.215
A2A2A0C 108.5 | 925 | 37.6 | 57 .. | 2020, 0.27
A3A2A0C 118.5 | 1026 | 4756 | 57 .. | 20 2., 0.31
B Shaft End Specification B Connector Specifications
« Straight with Flat Seats » Encoder Connector
1 PG5V Red
/] 0.02 LTEN]
o ] ‘ N 2 PGOV Black
N kel |, 3 BAT Orange
8 Ll 4% BATO Orange/white
- ? | 2 5 PS Light blue
— ] 6 /PS Light blue/white
Connector FG .
a @ case (frame ground) Shield
- {%» % * A battery is required only for an absolute
encoder.
o5 s Model: 55102-0600
Manufacturer: Molex Japan LLC

Ei Mating connector: 54280-0609
» Servomotor Connector

Phase U
Phase V
Phase W
FG (frame ground)
Brake
6 Brake

Receptacle: 43025-0600
Manufacturer: Molex Japan LLC

g bW =

11



Rotary Servomotors

SGMMV

Selecting Cables

€ Cable Configurations

The cables shown below are required to connect a Servomotor to a SERVOPACK.

Encoder Cable of 20 m or Less Encoder Cable of 30 m to 50 m (Relay Cable)

Tls SERVOPACK

.- Relay Encoder Cable - -
—— Cable with a Battery Case
(Required when an
absolute encoder is used.)

I
|
| Cable with Connectors
- on Both Ends

Encoder Cable

|
I
|
|
I
|
|
I
|
|
I
|
/

Servomotor Main
Circuit Cable
Battery Case
(Required when an
absolute encoder is used.)

Servomotor Main
Servomotor Circuit Cable
Main Circuit Cable

Servomotor Main

Circuit Cable Servomotor (3 -

Servomotor

Note: 1. If the Encoder Cable length exceeds 20 m, be sure to use a Relay Encoder Cable.

2. 1f 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.

3. 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

2-7-Series AC Servo Drive Peripheral Device Selection Manual (Manual No.: SIEP S800001 32)



Rotary Servomotors

€ Servomotor Main Circuit Cables

SGMMV

Length Order Number
Name (Lg)J Standard Cable | Flexible Cable* Appearance
3m | JZSP-CF2M00-03-E | JZSP-CF2M20-03-E
5m | JZSP-CF2M00-05-E | JZSP-CF2M20-05-E
10m | JZSP-CF2M00-10-E | JZSP-CF2M20-10-E
For Servomotors with- | 15m | JZSP-CF2M00-15-E | JZSP-CF2M20-15-E | SERYOPACK end . Motor end
out Holding Brakes 20m | JZSP-CF2M00-20-E | JZSP-CF2M20-20-E
30m | JZSP-CF2M00-30-E | JZSP-CF2M20-30-E
40m | JZSP-CF2M00-40-E | JZSP-CF2M20-40-E
50m | JZSP-CF2M00-50-E | JZSP-CF2M20-50-E
3m | JZSP-CF2M03-03-E | JZSP-CF2M23-03-E
5m | JZSP-CF2M03-05-E | JZSP-CF2M23-05-E
10m | JZSP-CF2M03-10-E | JZSP-CF2M23-10-E
For Servomotors with | 15m | JZSP-CF2MO3-15-E | JZSP-CFaM23-15-E | Svorackend 1 Motorend
Holding Brakes 20m | JZSP-CF2M03-20-E | JZSP-CF2M23-20-E
30m | JZSP-CF2M03-30-E | JZSP-CF2M23-30-E
40m | JZSP-CF2M03-40-E | JZSP-CF2M23-40-E
50m | JZSP-CF2M03-50-E | JZSP-CF2M23-50-E

* Use Flexible Cables for moving parts of machines, such as robots. The recommended bending radius (R) is 90

mm or larger.

€ Encoder Cables of 20 m or Less

Name LEmET Order Number Appearance
L) Standard Cable | Flexible Cable*
3m | JZSP-CMP00-03-E | JZSP-CMP10-03-E
Cables with Connectors 5m | JZSP-CMP00-05-E | JZSP-CMP10-05-E | SERVOPACK end L Encoder end
on Both Ends 10m | JZSP-CMP00-10-E | JZSP-CMP10-10-E \
(forincremental encoder) | 15m | JzSP-CMP0O-15-E | JZSP-CMP10-15-E ! il
20m | JZSP-CMP00-20-E | JZSP-CMP10-20-E
3m | JZSP-CSP19-03-E | JZSP-CSP29-03-E
Cables with Connectors [ 5 | JZSP-0SP19-05-E | JZSP-CSP29-05E | - e Freeder end
ggrz%t:oﬂ:semo dor. 10m | JZSP-CSP19-10-E | JZSP-CSP29-10-E | —
With Battery Case) 15m | JZSP-CSP19-15-E | JZSP-CSP29-15-E Batery o
20m | JZSP-CSP19-20-E | JZSP-CSP29-20-E

* Use Flexible Cables for moving parts of machines, such as robots. The recommended bending radius (R) is 68

mm or larger.

€ Relay Encoder Cables of 30 m to 50 m

Cables with Connectors on Both Ends (for

Name Le(r;_g);th Order Number Appearance
30 m | JZSP-UCMPO0-30-E SESVOF’ACK . Encoder end

. 40 m | JZSP-UCMPQ00-40-E
incremental or absolute encoder)
50 m | JZSP-UCMPQO0-50-E
L
Cable with a Battery Case end
(Required when an absolute encoder is 0.3 m | JZSP-CSP12-E KB “:

used.)*

Battery Case
(battery included)

* This Cable is not required if a battery is connected to the host controller.

13



Rotary Servomotors

SGM7J

Model Designations

Without Gears
SGM7d - 0Of

¥-7 Series

digits

Servomotors:
SGM7J

IEiEgleNellelis)) Rated Output

1st+2nd

A
@

Slelelielly Power Supply Voltage

CigKellelly Shaft End

With Gears
SGM7d - 01

-7 Series

digits

Servomotors:
SGM7J

i egleNellelits) Rated Output

1st+2nd

A
55

Slglellelly Design Revision Order

Code Specification Code Specification Code Specification
A5 |50W A | 200vAC 2 | Straight without key
01 [100 W 6 Straight with key and tap
c2 150w Serial Encoder B | With two flat seats
02 [200W Code Specification
04 |[400W 6 | 24-bit batteryless absolute Options
06 |[600W 7 | 24-bit absolute Code Specification
08 |750 W F | 24-bit incremental 1 | Without options
C | With holding brake (24 VDC)
Design Revision Order £ | With oil seal and holding
A brake (24 VDC)
S | With oil seal

SiialelleNly Shaft End

Gulellelly Serial Encoder

Code

Specification

6

24-bit batteryless absolute

7

24-bit absolute

F

24-bit incremental

14

*1. This specification is not supported for
models with a rated output of 50 W.
*2. This specification is supported only for
models with a rated output of 50 W.

Code Specification A Code Specification
A5 |50 W 0 Flange output
01 [100W i) Gear Type 2 | Straight without key
C2 150 W Code Specification 6 | Straight with key and tap
02 |200W H | HDS planetary low-backlash gear
04 |400W Siiglellelly Options
06 |600W L)) Cear Ratio Code Specification
08 [750W Code Specification 1 | Without options
B | 1/11" C | With holding brake (24 VDC)
EigeRells]ly) Power Supply Voltage c 1/21
Code Specification 1 1/5
A 200 VAC 2 1/97
7 1/33




Rotary Servomotors

SGM7J
Specifications and Ratings
Specifications
Voltage 200V
Model SGM7J- ASA | O1A | G2A | 02A | 04A | 06A | 08A
Time Rating Continuous
Thermal Class UL: B, CE: B
Insulation Resistance 500 VDC, 10 MQ min.
Withstand Voltage 1,500 VAC for 1 minute
Excitation Permanent magnet
Mounting Flange-mounted
Drive Method Direct drive
. . . Counterclockwise (CCW) for forward reference when viewed from the load
Rotation Direction side
Vibration Class™ V15
Surrounding Air Temperature | 0°C to 40°C (With derating, usage is possible between 40°C and 60°C.)*
Surrounding Air Humidity 20% to 80% relative humidity (with no condensation)

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

Environmen- nstallation Sit » Must facilitate inspection and cleaning.
tal Condi- nstafiation oite « Must have an altitude of 1,000 m or less. (With derating, usage
tions is possible between 1,000 m and 2,000 m.)™

» Must be free of strong magnetic fields.
Store the Servomotor in the following environment if you store it with the power cable disconnected.

Storage Environment Storage Temperature: -20°C to 60°C (with no freezing)
Storage Humidity: 20% to 80% relative humidity (with no condensation)
Shock Impact Acceleration Rate at Flange 490 m/s?
Resistance™ | Number of Impacts 2 times
Vibration Vibration Acceleration 2
Resistance®? | Rate at Flange 49 m/s
R70A, | RO0A, 2R8A,
Applicable SGD7S- R70F ROOF 1R6A, 2R1F SRSF 5R5A
SERVO- SGD7W- 2R8A,
PACKs SGD7C- 1R6A™, 2R8A™ | 1R6A, 2R8A™ 5R5A*‘:, 5R5A, 7R6A
7R6A"

*1. A vibration class of V15 indicates a vibration amplitude of 15 um maximum on the Servomotor without a load at the rated motor speed.
*2. The given values are for when the Servomotor shaft is mounted horizontally and shock or vibration is applied in
the directions shown in the following figures.
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.

QVer‘[icaI Vertical Q - Front to back

Horizontal direction

Side to side
Shock Applied to the Servomotor Vibration Applied to the Servomotor

*3. Refer to the following section for the derating rates.
IZ Derating Rates (page 22)

*4, If you use a Servomotor together with a -7W or £-7C SERVOPACK, the control gain may not increase as much as
with a 2-7S SERVOPACK and other performances may be lower than those achieved with a £-7S SERVOPACK.

15
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Rotary Servomotors

SGM7J

Ratings of Servomotors without Gears

Voltage 200V
Model SGM7J- ABA 01A C2A 02A 04A 0BA 08A
Rated Output™! W 50 100 150 200 400 600 750
Rated Torque™" ™ N-‘m 0.159 | 0.318 | 0.477 | 0.637 | 1.27 1.91 2.39
Instantaneous Maximum Torque™! N-m 0.557 | 1.11 1.67 223 | 446 | 6.69 | 8.36
Rated Current™! Arms 0.55 | 0.85 1.6 1.6 2.5 4.2 4.4
Instantaneous Maximum Current™ | Arms 2.0 3.1 5.7 5.8 9.3 15.3 | 16.9
Rated Motor Speed™! min™’' 3000
Maximum Motor Speed”! min™’' 6000
Torque Constant N-m/Arms | 0.316 | 0.413 | 0.321 | 0.444 | 0.544 | 0.493 | 0.584
Motor Moment of Inertia 0.0395|0.0659 |0.0915| 0.263 | 0.486 | 0.800 | 1.59
With holding brake x10* kg'm?|0.0475|0.0739 | 0.0995 | 0.333 | 0.556 | 0.870 | 1.77
With batteryless absolute encoder 0.0410|0.0674|0.0930| 0.264 | 0.487 | 0.801 | 1.59
Rated Power Rate! KW/s 6.40 | 153 | 24.8 | 154 | 33.1 | 456 | 359
| With holding brake 5.32 136 | 22.8 | 121 29.0 | 419 | 32.2
Rated Angular Acceleration Rate™! 5 40200 | 48200 | 52100 | 24200 | 26100 | 23800 | 15000
| With holding brake rad/s 33400 | 43000 | 47900 | 19100 | 22800 | 21900 | 13500
Derating Rate for Servomotor with Oil Seal | % 80 90 95
Heat Sink Size (Aluminum)™? mm 200 x 200 x 6 ‘ 250 x 250 x 6
Protective Structure™ Totally enclosed, self-cooled, IP67
Rated Voltage \Y 24 VDC+£10%
2 ’% Capacity W 5.5 6 6.5
£ S | Holding Torque N-m 0.159 | 0.318 [ 0.477 | 0.637 | 1.27 | 1.91 | 2.39
o2 § Coil Resistance Q (at 20°C) 104.8+10% 96+10% 88.6+10%
is} g Rated Current A (at 20°C) 0.23 0.25 0.27
£ & | Time Required to Release Brake | ms 60 80
Time Required to Brake ms 100
Allowable Load l\/lomen.t of InlerEia 35 times 15 10 20 12
(Motor Moment of Inertia Ratio)*® times | times | times | times
i 0| asuwes | e | 2|2
% o LF mm 20 25 35
g;‘_" 'c%; Allowable Radial Load N 78 245 392
<=<zc/) 3 Allowable Thrust Load N 54 74 147

*1. These values are for operation in combination with a SERVOPACK when the temperature of the armature wind-
ing is 100°C. The values for other items are at 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 heat sink of the dimensions given in the table.
*3. Refer to the following section for the relation between the heat sinks and derating rate.
Iz Servomotor Heat Dissipation Conditions (page 22)
*4, This does not apply to the shaft opening. Protective structure specifications apply only when the special cable is used.
*5. 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.
*6. The motor moment of inertia scaling factor is the value for a standard Servomotor without a Holding Brake.
*7. To externally connect a dynamic brake resistor, select hardware option specification 020 for the SERVOPACK.
However, you cannot externally connect a dynamic brake resistor if you use the following SERVOPACKSs (maximum

applicable motor capacity: 400 W).

« SGD7S-R70000A020 to -2R8O0OA020

*8.

» SGD7W-1R6A20A020 to -2R8A20A020

* SGD7C-1R6AMAA020 to -2R8AMAA020

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

l Radial load
=3
Thrust load




Rotary Servomotors

SGM7J
A : Continuous duty zone  ———— (solid lines): With three-phase 200-V or single-phase 230-V input
. Intermittent duty zone ~ —-----— (dotted lines): With single-phase 200-V input
— — — (dashed-dotted lines): With single-phase 100-V input
SGM7J-ABA™ SGM7J-01A SGM7J-C2A"
7000 7000 7000
_. 6000 = . 6000 \\\\ __ 6000
c | c - AN < |
£ 5000 £ 5000 NN £ 5000
8 4000 [— 4000 |— X Q4000 |—
jo} (0] [0}
& 3000 [—— & 3000 @ 3000 [—
£ o000 A £ 2000 2 B £ 2000 A B
> > >
1000 |—— 1000 1000 [—
0 0
0 0.15 0.3 0.45 0.6 0.75 0 025 05 075 1 1.25 0 05 1 15 2 25
Torque (N-m) Torque (N*m) Torque (N*m)
SGM7J-02A SGM7J-04A SGM7J-06A
7000 7000 7000
6000 6000 N 6000
T > T T \
£ 5000 |— Y £ 5000 [— N £ 5000 |—
N
% 4000 |—— = — § 4000 — g % 4000 +—
& 3000 2 3000 2 3000 [——
e} A B 5 A B 5 A B
£ 2000 £ 2000 £ 2000 |-
> > >
1000 1000 1000 ——
0 0 0
0 05 1 15 2 25 0o 1 2 3 4 5 0 2 4 6 8 10
Torque (N-m) Torque (N*m) Torque (Nm)
SGM7J-08A
7000
6000 -
= N
c | AN
£ 5000 N
g 4000 [——
jo)
$ 3000 [—+
5 A B
& 2000
>
1000
0

0 2 4 6 8 10

Torque (N-m)

*1. The characteristics are the same for single-phase 200 V and single-phase 100 V input.
*2. The characteristics are the same for three-phase 200 V and single-phase 200 V input.

Note: 1. These values (typical values) are for operation in combination with a SERVOPACK when the temperature of
the armature winding is 100°C.

2. The characteristics in the intermittent duty zone depend on the power supply voltage.

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.

17
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Rotary Servomotors

SGM7J

Ratings of Servomotors with Gears

Gear Mechanism

Protective Structure

Lost Motion [arc-min]

All Models , Totally enclosed, self-cooled, IP55
Planetary gear mechanism (except for shaft opening) 3 max.
Servomotor Gear Output
f Instanta- -
Maxi- Maxi-
Rated neous Instanta- Rated
Servomotor Rated mum Rated ; Rated Torque/ . mum
Model SGM7J- | Qutput gApcggé Motor | Torque '\rﬂaﬂ; Setziar Efficiency"! pneorﬁs_l_l\/lraxr g/lp%tg(; Motor
(W] o] Speed [N-m] TorL:que ElD [N-m/%] u[N'r%]que min] Speed
min [min] o min [min']
ASAO0AHTO 1/5 0.433/64™2 2.37 600 1200
*3
A5AOAH2O 50 3000 6000 0.159 0.557 1/9 1.12/78 3.78 333 667
ASAO0AHCO 1/21 2.84/85 10.6 143 286
ASAOAH7O 1/33 3.68/70 15.8 91 182
01AOAH1O 1/5 1.06/78™ 4.96 600 1200
0O1AOAHBO 100 3000 6000 0.318 111 1/11 2.52/72 10.7 273 545
O1AOAHCO 1/21 5.35/80 20.8 143 286
O1AOAH7O 1/33 7.35/70 32.7 91 182
C2AOAH1O 1/5 1.68/83™ 7.80 600 1200
C2A0AHBO 1/11 .53/79™ 16.9 273 545
——— 150 3000 6000 0.477 1.67 8.58/79
C2A0AHCO 1/21 6.30/70™ 31.0 143 286
C2A0AH7O 1/33 11.2/797 49.7 91 182
02A0AH1O 1/5 2.39/75 9.80 600 1200
02A0AHBO 1/11 5.74/82 221 273 545
_— 2 .637 2.2
02A0AHCO 00 8000 6000 0.6 8 1/21 10.2/76 421 143 286
02A0AH7O 1/33 17.0/81 67.6 91 182
04A0AH1O 1/5 5.35/84 20.1 600 1200
04A0AHBO 1/11 11.5/82 451 273 545
———— 400 3000 6000 1.27 4.46
04AOAHCO 1/21 23.0/86 87.0 143 286
04A0AH7O 1/33 34.0/81 135 91 182
OBAOAHTO 1/5 7.54/79 30.5 600 1200
OBAOAHBO 1/11 18.1/86 68.6 273 545
_— 1.91 .
06A0AHCO 600 8000 6000 o 6.69 1/21 32.1/80 129 143 286
OBAOAH7O 1/33 53.6/85 206 91 182
08AOAH1O 1/5 10.0/84 38.4 600 1200
08AOAHBO 1/11 23.1/88 86.4 273 545
_— 7 2. .
08AOAHCO %0 8000 6000 89 8.36 1/21 42.1/84 163 143 286
08AOAH7O 1/33 69.3/88 259 91 182
*1. The gear output torque is expressed by the following formula.
Gear output torque = Servomotor output torque x 1 x Efficiency

Gear ratio

The gear efficiency depends on operating conditions such as the output torque, motor speed, and temperature. The
values in the table are typical values for the rated torque, rated motor speed, and a surrounding air temperature of
25°C. They are reference values only.
*2. When using an SGM7J-A5A, SGM7J-01A, or SGM7J-C2A Servomotor with a gear ratio of 1/5 or an SGM7J-C2A
Servomotor with a gear ratio of 1/11, maintain an 85% maximum effective load ratio. For an SGM7J-C2A Servomotor
with a gear ratio of 1/21 or 1/33, maintain a 90% maximum effective load ratio. The values in the table take the effec-
tive load ratio into consideration.
*3. The instantaneous maximum torque is 300% of the rated torque.

Note: 1. The gears that are mounted to Yaskawa Servomotors have not been broken in.
Break in the Servomotor if necessary. First, operate the Servomotor at low speed with no load. If no problems

occur, gradually increase the speed and load.

2. The no-load torque for a Servomotor with a Gear is high immediately after the Servomotor starts, and it then
decreases and becomes stable after a few minutes.
This is a common phenomenon caused by grease circulation in the gears and it does not indicate faulty gears.

3. Other specifications are the same as those for Servomotors without Gears.

[

The SERVOPACK speed control range is 1:5,000. If you use Servomotors at extremely low speeds
(0.02 min™" or lower at the gear output shaft), if you use Servomotors with a one-pulse feed refer-
ence for extended periods, or under some other operating conditions, the gear bearing lubrication
Important  may be insufficient. That may cause deterioration of the bearing or increase the load ratio.
Contact your Yaskawa representative if you use a Servomotor under these conditions.




Rotary Servomotors

SGM7J
Moment of Inertia [x10 kg-m?] With Gears
Servomotor Model Shaft Output Flange Output Allowable | Allowable .
SGM7J- Radial Thrust LE Reference Diagram

Motor* Erar Motor* Gear Load Load [mm]

+ Gear + Gear [N] [N]
ASAOAH1IO 0.0455 | 0.006 | 0.0445 | 0.005 95 431 37
ASAOAH20 0.0425 | 0.003| 0.0425 |0.003 113 514 37
ASAOAHCO 0.0435 | 0.004 | 0.0435 |0.004 146 663 37
ASAOAH7O 0.0845 | 0.045| 0.0845 |0.045| 267 1246 53
01AOAHTO 0.0719 | 0.006 | 0.0709 | 0.005 95 431 37
01AOAHBO 0.126 | 0.060| 0.125 | 0.059 192 895 53
01AOAHCO 0.116 | 0.050| 0.116 |0.050| 233 1087 53
01AOAH7O 0.131 | 0.065| 0.130 |0.064| 605 2581 75
CoAOARTO 0.0975 | 0.006 | 0.0965 | 0.005 95 431 37 | Shaft Output
C2A0AHBO 0.152 | 0.060| 0.151 | 0.059 192 895 53 il
C2A0AHCO 0202 |0.110| 0.200 |o0.108| 528 2254 75 | Racial loac
CoAOAH7O 0.157 | 0.065| 0.156 |0.064| 605 2581 75 | Lo =
02A00AHTO 0.470 | 0.207 | 0.464 |0.201 152 707 53 Thrustload
02A0AHBO 0.456 | 0.193| 0.455 | 0.192 192 895 53
02A0AHCO 0.753 | 0.490| 0.751 |o0.488| 528 2254 75

Flange Output

02A0AH7O 0.713 | 0.450| 0.712 |0.449| 605 2581 75
04A0AHTO 0.693 | 0.207| 0.687 | 0.201 152 707 53 LF
04A0AHBO 1.06 | 0570| 1.05 |0560| 435 1856 75
04A0AHCO 0.976 | 0.490| 0.974 |o0.488| 528 2254 75 Radial load
04A0AH7O 111 |0.620] 1.10 |0.610 951 4002 | 128 | | [ Y~ Thrustioad
06AOAHTO 150 | 0.700| 1.46 |0.660| 343 1465 75
06A0AHBO 1.37 | 0570| 1.36 |0560| 435 1856 75
06A0AHCO 1.64 | 0.840| 1.62 |0820| 830 4359 | 128
06A0AH7O 1.42 [ 0620] 141 |0610| 951 4992 | 128
08AOAH1O 229 |0700| 225 |0.660| 343 1465 75
08AOAHBO 219 |0600| 218 |0590| 435 1856 75
08AOAHCO 459 | 3.00| 457 | 2.98 830 4359 | 128
08AOAH7O 439 | 280 | 437 | 278 951 4992 | 128

* The moment of inertia for the Servomotor and gear is the value without a holding brake. You can calculate the
moment of inertia for a Servomotor with a Gear and Holding Brake with the following formula.
Motor moment of inertia for a Servomotor with a Holding Brake from Ratings of Servomotors without
Gears (page 16) + Moment of inertia for the gear from the above table.

e During operation, the gear generates the loss at the gear mechanism and oil seal. The loss depends on the
@ torque and motor speed conditions. The temperature rise depends on the loss and heat dissipation condi-
tions. For the heat dissipation conditions, always refer to the following table and check the gear and motor
Important temperatures with the actual equipment. If the temperature is too high, implement the following measures.
» Decrease the load ratio.
« Change the heat dissipation conditions.
» Use forced-air cooling for the motor with a cooling fan or other means.

Model Heat Sink Size
1/5 1/9 or 1/11 |
SGM7J-A5 A
SGM7J-01 |
SGM7J-C2 |
SGM7J-02
SGM7J-04 |
SGM7J-06 |
SGM7J-08 |

e A: 250 mm x 250 mm x 6 mm, aluminum plate
* B: 300 mm x 300 mm x 12 mm, aluminum plate
* C: 350 mm x 350 mm x 12 mm, aluminum plate

1721 1/33

C
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Rotary Servomotors

SGM7J

Servomotor Overload Protection Characteristics

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

10000

1000

Motor speed of
10 min™" or higher

100

AT
Lt

/ 4 /(—

Detection time (s)

10

= Motor speed of —

[~ less than 10 min™'
I I S ~—

| | ——

0 50 100 150 200 250 300 350

Torque reference (percent of rated torque)
C‘O

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 Torque-
Motor Speed Characteristics on page 17.



Rotary Servomotors
SGM7J

Allowable Load Moment of Inertia

The allowable load moments of inertia (motor moment of inertia ratios) for the Servomotors are given
in the Ratings of Servomotors without Gears (page 16). The values are determined by the regenera-
tive energy processing capacity of the SERVOPACK and are also affected by the drive conditions of
the Servomotor. Perform the required Steps for each of the following cases.

Use the SigmaSize+ AC Servo Drive Capacity Selection Program to check the driving conditions.
Contact your Yaskawa representative for information on this program.

€ Exceeding the Allowable Load Moment of Inertia

Use one of the following measures to adjust the load moment of inertia to within the allowable value.
» Reduce the torque limit.

* Reduce the deceleration rate.

* Reduce the maximum motor speed.

If the above steps is not possible, install an external regenerative resistor.

An Overvoltage Alarm (A.400) is likely to occur during deceleration if the load moment of iner-
tia exceeds the allowable load moment of inertia. SERVOPACKS with a built-in regenerative
resistor may generate a Regenerative Overload Alarm (A.320). Refer to Built-In Regenerative
Resistor (page 472) for the regenerative power (W) that can be processed by the SERVO-
PACKs.

Install an External Regenerative Resistor when the built-in regenerative resistor cannot pro-
cess all of the regenerative power.

Information

€ SERVOPACKSs without Built-in Regenerative Resistors

The following graph shows the allowable load moment of inertia scaling factor of the motor speed
(reference values for deceleration operation at or above the rated torque). Application is possible
without an external regenerative resistor within the allowable value. However, an External Regenera-
tive Resistor is required in the shaded areas of the graphs.
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Note: Applicable SERVOPACK models: SGD7S-R70A, -R90A, -1R6A, -2R8A, -R70F, -R90F, -2R1F, and -2R8F

€ When an External Regenerative Resistor Is Required

Install the External Regenerative Resistor. Refer to the following section for the recommended products.
Iz External Regenerative Resistors (page 472)
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Rotary Servomotors

SGM7J
Derating Rates

€ 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 becomes smaller. Refer to the following graphs for the relation between the heat sink
size and derating rate.

120 ‘ ‘ 120 i i 120 T
SGM7J-A5 and -01 SGM7J-02 and -04 SGM7J-08

__ 100 __ 100 __ 100
S >/ & / & >/
jo} o) jol
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D jo) jo)
a a o
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20 20 20

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

S 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
Important the Motor speed. Always check the Servomotor temperature with the actual equipment.

€ Applications Where the Surrounding Air Temperature Exceeds 40°C

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