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PREFACE

The rapid progress being made in today’s automation and information
technologies is resulting in a growing need for even more-advanced motion
control for future high-tech equipment. The end result is a need for devices
that can provide more-precise and quicker motion at higher speeds. Servo
control technology makes this possible. Launched by Yaskawa in 1993, the
3 Series consists of innovative AC Servos that were developed using
leading-edge servo control technology.

This manual covers all products in the X Series, which feature superior
functions and performance. This manual was designed to provide
comprehensible information for users who are about to use a servo for the
first time as well as for users who already have experience in using servos.
This manual enables users to understand what =-Series AC Servos are all
about and how to design, install, operate, and maintain a servo system.
Keep this manual in a convenient location and refer to it whenever
necessary in operating and maintaining the servo system.

YASKAWA ELECTRIC CORPORATION

General Precautions

¢ Some drawings in this manual are shown with the protective cover or shields removed, in order to
describe the detail with more clarity. Make sure all covers and shields are replaced before operat-
ing this product.

¢ Some drawings in this manual are shown as typical example and may differ from the shipped
product.

¢ This manual may be modified when necessary because of improvement of the product, modifica-
tion or changes in specifications.
Such modification is made as a revision by renewing the manual No.

¢ To order a copy of this manual, if your copy has been damaged or lost, contact your YASKAWA
representative listed on the last page stating the manual No. on the front cover.

* YASKAWA is not responsible for accidents or damages due to any modification of the product
made by the user since that will void our guarantee.




NOTES FOR SAFE OPERATION

—-iv —

Read this manual thoroughly before installation, operation, maintenance or inspection of the AC Servo
Drives. In this manual, the NOTES FOR SAFE OPERATION are classified as “WARNING” or
“CAUTION".

/A WARNING

Indicates a potentially hazardous situation which, if not avoided, could result in death or serious personal inju-

Iy.

/\ CAUTION

Indicates a potentially hazardous situation which, if not avoided, may result in minor or moderate personal

injury and/or damage to the equipment.

In[Some[instances,[items[described[in| /A CAUTION may also result in a serious accident. In either case,

follow[these[important[items.



/A WARNING

(WIRING)

» Grounding must be in accordance with the national code and consistent
with sound local practices.
Failure to observe this warning may lead to electric shock or fire.

(OPERATION)
« Never touch any rotating motor parts during operation.
Failure to observe this warning may result in personal injury.

(INSPECTION AND MAINTENANCE)

« Be sure to turn OFF power before inspection or maintenance.
Otherwise, electric shock may result.

» Never open the terminal cover while power is ON, and never turn ON pow-
er when the terminal cover is open.
Otherwise, electric shock may result.

« After turning OFF power, wait at least five minutes before servicing the
product.
Otherwise, residual electric charges may result in electric shock.

/\ CAUTION

(STORAGE AND TRANSPORTATION)

« If disinfectants or insecticides must be used to treat packing materials such
as wooden frames, pallets, or plywood, the packing materials must be
treated before the product is packaged, and methods other than fumiga-
tion must be used.

Example: Heat treatment, where materials are kiln—-dried to a core

temperature of 56°C for 30 minutes or more.

If the electronic products, which include stand—alone products and products
installed in machines, are packed with fumigated wooden materials, the electrical
components may be greatly damaged by the gases or fumes resulting from the
fumigation process. In particular, disinfectants containing halogen, which in-
cludes chlorine, fluorine, bromine, or iodine can contribute to the erosion of the
capacitors.




/\ CAUTION

(RECEIVING)
« Use the specified combination of servomotor and SERVOPACK.
Failure to observe this caution may lead to fire or failure.

(INSTALLATION)

» Never use the equipment where it may be exposed to splashes of water,
corrosive or flammable gases, or near flammable materials.
Failure to observe this caution may lead to electric shock or fire.

(WIRING)
+ Do not connect three—phase power supply to output terminals U (V) and
W.
Failure to observe this caution may lead to personal injury or fire.
» Securely tighten screws on the power supply and motor output terminals.
Failure to observe this caution can result in a fire.

(OPERATION)
- To avoid inadvertent accidents, run the servomotor only in test run (without
load).

Failure to observe this caution may result in personal injury.

- Before starting operation with a load connected, set up parameters suit-
able for the machine.
Starting operation without setting up parameters may lead to overrun failure.

« Before starting operation with a load connected, make sure emergency-
stop procedures are in place.
Failure to observe this caution may result in personal injury.

« During operation, do not touch the heat sink.
Failure to observe this caution may result in burns.

(INSPECTION AND MAINTENANCE)
« Do not disassemble the servomotor.
Failure to observe this caution may result in electric shock or personal injury.

» Never change wiring while power is ON.
Failure to observe this caution may result in electric shock or personal injury.




Manual Contents

This manual provides =-Series users with information on the following:

* An overview of servo systems for first-time users.

* Checking the product on delivery and basic applications of the servo.
* Servo applications.

* Selecting an appropriate servo for your needs and placing an order.

* Inspection and maintenance.

Manual Structure

All chapters in this manual are classified into one or more of three areas according to their contents: A, B, and
C. Refer to the applicable chapters for the information you require.

A: Chapters explaining how to select a servo: For users who wish to gain a basic understanding of
3 Series products or who need to select an appropriate servo.

B: Chapters explaining how to design a servo system: For users who are about to design, install, and
operate a =-Series Servo Control System.

C: Chapters explaining maintenance: For users who are going to maintain and troubleshoot =-Series

products.
Chapter Title Page Area
CHAPTER 1 For First-time Usersof ACServos ....................... 1......... A B
Provides an overview of servos and the = Series.
CHAPTER 2 Basic Uses of =-seriesProducts ......................... 15......... B
Describes steps to take when product is received, plus basic
wiring and application methods.
CHAPTER 3 Applications of =-series Products ....................... 51 ......... B
Describes the effective usage of =-Series features according to
application.
CHAPTER 4 Using the Digital Operator .............................. 177 ........ B
Describes operating procedures for =-Series servos, turning
features ON and OFF, setting control constants, etc.
CHAPTER 5 Servo Selectionand DataSheets ........................ 221 ........ A, B
Describes selection methods for =-Series servos and peripher-
als and provides servo specifications.
CHAPTER 6 Inspection, Maintenance, and Troubleshooting ........... 499 ........ (o
Describes user maintenance and troubleshooting.
APPENDIXES
A Servo Adjustment . ... .. 539 ........ B,C
B Listofl/OSignals ..........c.coiiiiiii i 555 ........ B,C
C Listof Parameters ........ ... . i 561 ........ B,C
D[] List[dffAlarm[Displays[] . . . ..« oo v 569[]........ B,[C
INDEX ... 573]........ A,B,[C
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Basic Terms

Unless otherwise specified, the following definitions are used:
Servomotor:  2-Series SGMG/SGMD/SGMS/SGM/SGMP servomotor

SERVOPACK: An amplifier (Trademark of Yaskawa servo amplifier “-Series SGDB-[JAD
SERVOPACK")

Servodrive: A servomotor and an amplifier (SGDB SERVOPACK)

Servo system: A complete servo control system consisting of servodrive, host controller,
and peripheral devices

Visual Aids

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

ﬂ/j—a Indicates references for additional information.

Technical terms placed in bold in the text are briefly explained in a “TERMS” sec-
tion at the bottom of the page. The following kinds of technical terms are explained:
Technical terms that need to be explained to users who are not very familiar with
servo systems or electronic devices and technical terms specific to X Series Ser-
vos that need to be explained in descriptions of functions.

The text indicated by this icon explains the operating procedure using hand-held
type digital operator (Type: JUSP-OP02A-1).

JUSP-OP02A-1

) The text indicated by this icon explains the operating procedure using mount type
(L 50 digital operator (Type: JUSP-OPQ3A).

NOTE A =-Series Servodrive alone cannot ensure the functionality and performance of the entire
machine control system. It must be combined with an appropriate machine and host control-
ler so that the entire control system works properly. Therefore, carefully read the instruction
manuals for the machine to be used before attempting to operate the servodrive.

- viil -
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FOR FIRST-TIME USERS OF AC

SERVOS

This chapter is intended for first-time users of AC servos. It describes the ba-
sic configuration of a servo mechanism and basic technical terms relating to
Servos.

Users who already have experience in using a servo should also take a look at
this chapter to understand the features of Z-Series AC Servos.

1.1 ServoMechaniSms ......ovvvvvvennnnnnnns 2
1.2 Servo Configuration ..............c0c0n.. 5
1.3 Features of >-Series Servos ........cevvuen.. 11
1.3.1 Servomotor Type .......c.ooiiiiiiiii i 11
1.3.2 Control Type of SERVOPACKS ....................... 11
1.3.3 How to Use the SGDB SERVOPACKS ................. 12




FOR FIRST-TIME USERS OF AC SERVOS

1.1 Servo Mechanisms

You may be familiar with the following terms:
* Servo

¢ Servo mechanism

* Servo control system
In fact, these terms are synonymous. They have the following meaning:
A control mechanism that monitors physical quantities such as specified positions.

In short, a servo mechanism is like a servant who does tasks faithfully and quickly according
to his master’s instructions. In fact, “servo” originally derives from the word “servant.”

Servo mechanism

According to Japanese Industrial Standard (JIS) terminology, a “servo mechanism” is de-
fined as a mechanism that uses the position, direction, or orientation of an object as a pro-
cess variable to control a system to follow any changes in a target value (set point).
More simply, a servo mechanism is a control mechanism that monitors physical quantities
such as specified positions. Feedback control is normally performed by a servo mecha-
nism. (Source: JIS B0181)



I[MT$ ervo[Mechanisms

Servo system could be defined in more detail as a mechanism that:

* Moves at a specified speed and

* Locates an object in a specified position

To develop such a servo system, an automatic control system involving feedback control
must be designed. This automatic control system can be illustrated in the following block dia-

gram:

Configuration of Servo System

Specified position  + Servo Servo Contr:plled Machine position
) 0. > machine
input _| amplifier motor (load) output

Feedback part

Detector

This servo system is an automatic control system that detects the machine position (output
data), feeds back the data to the input side, compares it with the specified position (input
data), and moves the machine by the difference between the compared data.

In other words, the servo system is a system to control the output data to match the
specified input data.

If, for example, the specified position changes, the servo system will reflect the changes.

In the above example, input data is defined as a position, but input data can be any physical
quantities such as orientation (angle), water pressure, or voltage.

Position, speed, force (torque), electric current, and so on are typical controlled values for a
servo system.

The main technical terms used in this manual are as follows:

1) Servo mechanism
2) Servo

Normally, servo is synonymous with servo mechanism. However, because “mechanism” is
omitted, the meaning becomes somewhat ambiguous. Servo may refer to the entire servo
mechanism but may also refer to an integral part of a servo mechanism such as a servomotor
or a servo amplifier. This manual also follows this convention in the use of the term “servo”.

Feedback control

A control that returns process variables to the input side and forms a closed loop. It is also
called closed-loop control.




FOR FIRST-TIME USERS OF AC SERVOS

3) Servo control system

Servo control system is almost synonymous with servo mechanism but places the focus on
system control. In this manual, the term “servo system” is also used as a synonym of servo
control system.

Related Terms Meaning

Servomotor General servomotors or Yaskawa SGM[] servomotors. In
some cases, a position detector (encoder) is included in a
servomotor.

SERVOPACK Trademark of Yaskawa servo amplifier “SGDB
SERVOPACK.”

Servo drive A servomotor and amplifier pair. Also called “servo.”

Servo system A closed control system consisting of a host controller,
servo drive and controlled system to form a servo
mechanism.

/ Host controller \
< >
ZARlhuny

Amplifier
(SERVOPACK)  Servomotor

Controlled

-
./ Operate system
&

- Servo drive ———‘

Servo system

—




1.2 Servo[Qonfiguration

1.2 Servo Configuration

The following diagram illustrates a servo system in detail:

§B°
- Host controller
Position or
speed
reference
Servo amplifier
Comparator (4)
(Output)
Motor Position
drive
(Input) circuit COOO0OC > Speed
(1 ) Movable
Gear table
Position or <
speed
feedback
Controlled Ball screw
system
Detector servomotor Drive system

(1) Controlled system: Mechanical system for which the position or speed is to be con-
trolled.
This includes a drive system that transmits torque from a servo-
motor.

(2) Servomotor: A main actuator that moves a controlled system. Two types are
available: AC servomotor and DC servomotor.

(3) Detector: A position or speed detector. Normally, an encoder mounted on
a motor is used as a position detector.

(4) Servo amplifier: An amplifier that processes an error signal to correct the differ-
ence between a reference and feedback data and operates the
servomotor accordingly. A servo amplifier consists of a
comparator, which processes error signals, and a power ampli-
fier, which operates the servomotor.

(5) Host controller: A device that controls a servo amplifier by specifying a position
or speed as a set point.
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Servo components (1) to (5) are outlined below:

(1) Controlled system
In the previous figure, the controlled system is a movable table for which the position
or speed is controlled. The movable table is driven by a ball screw and is connected to
the servomotor via gears.

So, the drive system consists of:

Gears + Ball Screw

This drive system is most commonly used because the power transmission ratio
(gear ratio) can be freely set to ensure high positioning accuracy. However, play in the
gears must be minimized.

The following drive system is also possible when the controlled system is a movable
table:

Coupling + Ball Screw

When the power transmission ratiois 1 : Rolling-contact
1, a coupling is useful because it has no : guide — l
: 0 00 0 00
play. Coupling Ball screw [~~~ Rolling-contact
~all-- .| bearing~a{4
This drive system is widely used for ma- NN NN
chining tools. I v
Housing (000 J'"'] 550 ]

Timing Belt + Trapezoidal Screw Thread —

A timing belt is a coupling device that allows —
the power transmission ratio to be set freely -
and that has no play. i T w
A trapezoidal screw thread does not provide l Iéfgvflzc’idal
excellent positioning accuracy, so can be | THUI thread
treated as a minor coupling device. 2

Servomotor Timing belt

To develop an excellent servo system, it is important to select a rigid drive system that
has no play.

Configure the controlled system by using an appropriate drive system for the control
purpose.

Drive system

Also called a drive mechanism.

A drive system connects an actuator (such as a servomotor) to a controlled system and
serves as a mechanical control component that transmits torque to the controlled system,
orientates the controlled system, and converts motion from rotation to linear motion and
vice versa.



1.2 Servo[Qonfiguration

(2) Servomotor

(@)

DC servomotor and AC servomotor
Servomotors are divided into two types: DC servomotors and AC servomotors.

DC servomotors are driven by direct current (DC). They have a long history. Up
until the 1980s, the term “servomotor” used to imply a DC servomotor.

From 1984, AC servomotors were emerging as aresult of rapid progress in micro-
processor technology. Driven by alternating current (AC), AC servomotors are
now widely used because of the following advantages:

* Easy maintenance: No brush
* High speed: No limitation in rectification rate

Note however that servomotors and SERVOPACKS use some parts that are sub-
ject to mechanical wear or aging. For preventive maintenance, inspect and re-
place parts at regular intervals.

For details, refer to Chapter 6 Inspection, Maintenance, and Troubleshooting.

AC servomotor

AC servomotors are divided into two types: synchronous type and induction type.
The synchronous type is more commonly used.

For a synchronous type servomotor, motor speed is controlled by changing the
frequency of alternating current.

A synchronous type servomotor provides strong holding torque when stopped, so
this type is ideal when precise positioning is required. Use this type for a servo
mechanism for position control.

The following figure illustrates the structure of a synchronous type servomotor:

Light-receiving

Rotary disc element Armature Housing Front cap
. - wire
Light-emitting / / Stator core
element / ¥ r Ball bearing
il
_ -
Y J
g Shaft
Rotor core
Position detector Magnet
(encoder) Lead wire

Yaskawa SGML] servomotors are of the synchronous type.
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(c) Performance of servomotor

A servomotor must have “instantaneous power” so that it can start as soon as a
start reference is received.

The term “power rating (kW/s)” is used to represent instantaneous power.

It refers to the electric power (kW) that a servomotor generates per second.
The greater the power rating, the more powerful the servomotor.

(3) Detector

A servo system requires a position or speed detector. It uses an encoder mounted on
a servomotor for this purpose.
Encoders are divided into the following two types:

(a) Incremental Encoder

An incremental encoder is a pulse generator, which generates a certain number
of pulses per revolution (e.g., 2,000 pulses per revolution). If this encoder is con-
nected to the mechanical system and one pulse is defined as a certain length
(e.g., 0.001 mm), it can be used as a position detector.

However, this encoder does not detect an absolute position and merely outputs a
pulse train. Zero point return operation must be performed before positioning.
The following figure illustrates the operation principle of a pulse generator:

PhascA ll B B B - Phase Apulse train
PhaseB ] W B M - Phase B pulse train
Phasez I T

slit —

L
Center of Fixed slit

revolution &
% \S -
N Light-emitiing [ —» -+ C[:
T element __ | /% -
EOta"&‘-‘—‘“ﬁ_‘____‘___’ Light-receiving
Isc element
Rotary slit

(b) Absolute encoder

An absolute encoder is designed to detect an absolute angle of rotation as well as
to perform the general functions of an incremental encoder. With an absolute en-
coder, therefore, it is possible to create a system that does not require zero point
return operation at the beginning of each operation.

* Difference between an absolute and incremental encoder:
An absolute encoder will keep track of the motor shaft position even if system
power is lost and some motion occurs during that period of time. The incremental
encoder is incapable of the above.
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(4) Servo amplifier

A servo amplifier is required to operate an AC servomotor.

The following figure illustrates the configuration of a servo amplifier:

Reference
input

Servo amplifier

Comparator

Feedback Servomotor

Commercial AC power

A servo amplifier consists of the following two sections:

(@)

(o)

Comparator

A comparator consists of a comparison function and a control function. The com-
parison function compares reference input (position or speed) with a feedback
signal and generates a differential signal.

The control function amplifies and transforms the differential signal. In other
words, it performs proportional (P) control or proportional/integral (PI) control.
(Itis not important if you do not understand these control terms completely at this
point.)

Power amplifier

A power amplifier runs the servomotor at a speed or torque proportional to the
output of the comparator. In other words, from the commercial power supply of
50/60 Hz, it generates alternating current with a frequency proportional to the ref-
erence speed and runs the servomotor with this current.

Proportional/integral (PI) control

PI control provides more accurate position or speed control than proportional control, which
is more commonly used.
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(5) Host controller

A host controller controls a servo amplifier by specifying a position or speed as a set
point.

For speed reference, a position control loop may be formed in the host controller when
a position feedback signal is received. Yaskawa MP920 is a typical host controller.

MP920

A machine controller. If combined with a servo amplifier
for speed control (maximum 44 axes control), the MP920
can provide position control.

The MP920 also provides programmable controller func-
tions.

o
=
- 5

l—

10
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1.3 Features of >-Series Servos

This section describes the features of X-Series servos.

1.3.1 Servomotor Type

3-Series SGML] servomotors are synchronous type servomotors and have the following

features:

Rated rotation speed Rated output
Maximum rotation speed

SGMG 1500 r/min 0.45t0 15 kW
3000 r/min (10 models)
1000 r/min 0.3t0 6.0 kW
2000 r/min (8 models)

SGMS 3000 r/min 1.0t0 5.0 kW
4500 r/min (6 models)

SGMD 2000 r/min 2.2104.0 kW
3000 r/min (8 models)

SGM 3000 r/min 0.4 to 0.8 kW
4500 r/min (2 models)

SGMP 3000 r/min 0.4to 1.5 kW
4500 r/min (8 models)

SGMP type

1.3.2 Control Type of SERVOPACKS

SGDB model SERVOPACKS allow the control of speed, position and torque.

* Speed control (analog reference) ﬁ%ﬁ
Al

Accepts an analog voltage speed reference. ]_.| 1 ]g

* Speed control (contact reference)

There are 3 internally set speeds. One of , {
these is selected as a reference by a contact.

" SGDB SERVOPACK
* Position control (pulse reference)
Accepts a pulse train position reference
* Torque control (analog reference)

Accepts an analog voltage torque reference

11
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1.3.3 BHowl[do[Use[the[SGDB[SERVOPACKs

1.3.3 How to Use the SGDB SERVOPACKSs

M Using SERVOPACK for Speed Control

The most common use of a SERVOPACK for speed control is shown below:

Host controller

Position refem
+,[: H Position control loop

Position
Speed SERVOPACK
feedback re?erence (speed control mode)
(Analog amplifier
volta%e) N N Servomotor
Torque
» current
Position - Speed 1£eedbac)k

1 Convert
*+ JUUUL Pulse train

\Position feedback -~ Encoder

As shown in the above figure, a position control loop is formed in the host controller. The
host controller compares a position reference with a position feedback signal and sends
the processed result to the SERVOPACK as a speed reference.

In this way the host controller can be freed from performing the servo mechanism control.
The SERVOPACK undertakes the speed control loop and subsequent control proces-
sing.

The Yaskawa programmable machine controller MP920 is used as a typical host control-
ler.

12
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B Using SERVOPACK for Torque Control

SERVOPACK for torque control can be used as shown below:

Host controller

» Position
monitoring

Position
information Torque

reference

amplifier

N + Servomotor
(Analog L~ o~
voltage) Torque 1=

(current)

SERVOPACK
(torque control mode)

feedback

l JUUUL Pyisetrain
Position feedback Encoder

The host controller outputs a torque reference to control the SERVOPACK. It also re-
ceives a pulse train (position information) from the SERVOPACK and uses it to monitor
the position.

B Using SERVOPACK for Position Control

SERVOPACK for position control can be used as shown below:

Host controller

Juyn. .
—» Position
< monitoring
Position SERVOPACK
reference (position control mode)
Position
information Power
amplifier
—
JUUUL | & + Servomotor
train
Speed/current loop =

ninnn  Pulse train

<

Position feedback Encoder

13
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1.3.3 Howl[do[Use[the[SGDB[SERVOPACKs cont.

The host controller can send a position reference (pulse train) to the SERVOPACK to per-
form positioning or interpolation.
This type of SERVOPACK contains a position control loop.

Parameters can be used to select either of the following pulse trains:
(1) Code and pulse train

(2) Two-phase pulse train with 90° phase difference

(8) Forward and reverse pulse trains

The host controller receives a pulse train (position information) from the SERVOPACK
and uses it to monitor the position.

B Setting Parameters
A Digital Operator can be used to set parameters for a SERVOPACK as follows:
* Setting parameters to enable or disable each function
* Setting parameters required for functions to be used

Set parameters according to the servo system to be set up.

14



BASIC USES OF 2-SERIES

PRODUCTS

This chapter describes the first things to do when 2-Series products are deliv-
ered. It also explains the most fundamental ways of connecting and operating
Z-Series products. Both first-time and experienced servo users must read
this chapter.

2.1

2.2

23
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BASIC USES OF 2-SERIES PRODUCTS

2.1.1[Notes[dn[Use

2.1 Precautions

This section provides notes on using =-Series products.

2.1.1 Notes on Use

NOTE Always note the following to ensure safe use.

Use 200VAC power supply

Be sure to use the correct type. Do not plug the Direct
servomotor directly into the power frequency sup- connection
ply (Direct connection to the power frequency 200VAC

supply will damage the servomotor.) power supply [
|

Damage will result!

Always use the SGM[] servomotor and SGDB SERVOPACK in pairs.

Check whether the combination of applicable mo- Recheck the setting
tor series of SERVOPACK and of SGM[] ( motor of parameter Cn-2';\t

; ; ; _ (motor selection) after
series) is correct or not. Chepk the setting of pa changing its combina-
rameter Cn-2A (motor selection) and always after tion.
changing its combination. The motor may get

Refer to Section 3.3.4.
damaged if the combination is not correct.

Do not change wiring when power is ON.

Always turn the power OFF before connecting or
disconnecting a connector.

(Except for Digital Operator (Types: JUSP-
OP02A-1, JUSP-OP03A))

(POWER and
CHARGE lamp)

Always turn the power
OFF before connect-
ing or disconnecting a
connector.

Note that residual voltage still remains in the SERVOPACK even after the power is
turned OFF.

Even after the power is turned OFF, residual elec-
tric charge still remains in the capacitor inside the
SERVOPACK. To prevent an electric shock, al-
ways wait for the CHARGE lamp to go OFF before
starting inspection (if necessary). CHARGE lamp

16



2[lTPrecautions

Always follow the specified installation method. Provide sufficient clearance
The SERVOPACK generates heat. Install the N 10mm
SERVOPACK so that it can radiate heat freely. g? mm}:

Note also that the SERVOPACK must be in an en- more
vironment free from condensation, vibration and
shock.
Ambient
temperature:
0 to 55°C
Perform noise reduction and grounding properly.
If the signal line is noisy, vibration or malfunction Casing
will result. SERVOPACK
e Separate high-voltage cables from low-voltage cables. -Sl.'ﬁ?L Servomotor
® Use cables as short as possible. 1 | O
e Ground the SERVOPACK ground terminal with the _d
resistance 100Q2 or less for the servomotor and T
SERVOPACK. = 100 Qorless

® Never use a line filter for the power supply in the
motor circuit.

Conduct a voltage resistance test under the following conditions.
e \oltage: 1500 Vrms AC, one minute g 2
e Current limit: 100 mA
® Frequency: 50/60 Hz
® \/oltage application points: Betweenr, t, R, S, T

Conduct a voltage
resistance test
under the condi-
tions given on the

terminals and frame ground (connect terminals left.
securely).
Use a fast-response type ground-fault interrupter.
For a ground-fault interrupter, always use a fast- Ground-fault interrupter

response type or one designed for PWM invert- GOOD GOOD POOR
ers. Do not use a time-delay type.

Fast-response For PWM || Time-delay
type inverter type

Do not perform continuous operation under overhanging load.

Continuous operation cannot be performed by ro-
tating the motor from the load and applying regen-
erative braking. Regenerative braking by the
SERVOPACK can be applied only for a short peri-
od, such as the motor deceleration time.

Servomotor

Do not apply regenerative
braking continuously.

The servomotor cannot be operated by turning the power ON and OFF.

Frequently turning the power ON and OFF causes SERVOPACK
the internal circuit elements to deteriorate. Always il
start or stop the servomotor by using reference ~o
pulses. Power___¢”o_
SUpPly___ =

Do not start or stop by
turning power ON and OFF.

17



BASIC USES OF 2-SERIES PRODUCTS

2.2.2 Servomotors

18

2.2 Installation

This section describes how to check =-Series products on delivery and how to install them.

2.2.1 Checking on Delivery

When Z-Series products are delivered, check the following items:

Check Items Remarks

Check if the delivered products are | Check the types marked on the nameplates of

the ones you ordered. servomotor and SERVOPACK (see the table below).

Check if the motor shaft rotates If the motor shaft is smoothly turned by hand, it is

smoothly. normal. However, if the motor has brakes, it cannot be
turned manually.

Check for damage. Check the overall appearance, and check for damage
or scratches resulting from transportation.

Check screws for looseness. Check for looseness by using a screwdriver as
necessary.

If any of the above items are faulty or incorrect, contact the dealer from which you pur-
chased the products or your nearest local sales representative.

2.2.2 Servomotors

M External Appearance and Nameplate Examples

Rated output

Servomotor model

-
»AC SERVO MOTOR
» TYPE SGMS-10A6A
w N-m A
1000 3.18 57
. » t/min 3000 9410 <
-1l Series Servomotor
»S/N  V41007-1 -003
y YASKAWA ELECTRIC
L JAPAN )

— Serial number
Manufacturing date
Rated motor speed




2.2 Installation

H Model Numbers

Standard Servomotors

SGM S - 10A6A I

3 Series servomotor :_ —L Option specifications

] B: 90 VDC Brake
Series name of products C: 24 VDC Brake

G: SGMS S: Oil seal

S" SGMS F: 90 VDC Brake O!I seal

D' SGMD G: 24 VDC Brake Oil seal
Motor capacity L Shaft Specifications

(See the following table.) A: Standard (straight without key,

with option specification)
B: Straight with key,
Standard shaft end tap (one place)
A: YASKAWA Standard C: Taper 1/10, with parallel key
: D: Taper 1/10, with semicircle key
(For G series 05, 09 type only)

L Rated rotation speed
Encoder specifications A: SGMG 1500 min-1

(See the following table.) SGMS 3000 min-!
SGMD 2000 min-1

B SGMG 1000 min-!

Servomotor Capacity (kW)

Symbol SGMG SGMS SGMD Symbol SGMG SGMS SGMD
1500 min-T [ 1000 min-T | 3000 min-T | 2000 min-1 1500 min-T [ 1000 min-T [ 3000 min-T | 2000 min-1
03 - 0.3 - - 30 2.9 3.0 3.0 -
05 0.45 - - - 32 - - - 3.2
06 - 0.6 - - 40 - - 4.0 4.0
09 0.85 0.9 - - 44 4.4 4.4 - -
10 - - 1.0 - 50 - - 5.0 -
12 - 1.2 - - 55 55 - - -
13 1.3 - - - 60 - 6.0 - -
15 - - 1.5 - 75 7.5 - - -
20 1.8 2.0 2.0 - 1A 11 - - -
22 - - - 2.2 1E 15 - - -

Encoder Specifications

Code Specification SGMG SGMS SGMD
2 8192 P/R incremental Optional Standard Optional
6 4096 P/R incremental Standard Optional Optional
W | 12-bit absolute Optional Optional Standard
S 15-bit absolute Optional Optional Optional

NOTE Raefer to Section 5.1.1 Selecting a Servomotor for the SGMP-15A type.

19
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2.2.2 Servomotorscont.

X-Series servomotor

Series name

G: SGMG
S: SGMS

Motor capacity

Servomotors with Gears

SGMG-05A2ASAR[]

:T_

(See the following table.)

Standard

A: YASKAWA Standard

Encoder specifications

(See the following table.)

Rated rotation speed

A: SGMG 1500 min-1
SGMS 3000 min-1
B: SGMG 1000 min-!

Motor Capacity (kW)

L

Shaft specifications

Brake specifications

Blank: Without brake
B: With 90 VDC brake
C: With 24 VDC brake

(See the following table.)

Gear ratio

(See the following table.)

Gear type (See the following table.)

Symbol SGMG SGMS Symbol SGMG SGMS
1500 min-1 1000 min-T 3000 min-1 1500 min-1 1000 min-1 3000 min-1
03 - 0.3 - 30 2.9 3.0 3.0
05 0.45 - - 40 - - 4.0
06 - 0.6 - 44 44 4.4 -
09 0.85 0.9 - 50 - - 5.0
10 - - 1.0 55 5.5 - -
12 - 1.2 - 60 - 6.0 -
13 1.3 - - 75 7.5 - -
15 - - 1.5 1A 11 - -
20 1.8 2.0 2.0 - - - -
Encoder Specifications
Code Specification SGMG SGMS
2 8192 P/R incremental Optional Standard
6 4096 P/R incremental Standard Optional
W | 12-bit absolute Optional Optional
S 15-bit absolute Optional Optional
Gear Type
Code Specification SGMG SGMS
S | With foot Standard
T |Flange Standard
L IMT planetary low-backlash gear Standard Standard

20




2.2 Installation

Gear Ratio (Varies with Gear Type.)

Code Specification SGMG SGMS
A |1/6 S, T*
B |1/11 S, T
C 1/21 S, T
1 1/5 L L
2 |19 L L
5 1/20 L* L
7 1/29 or 1/33 L, S, T* L*
8 |1/45 L* L*

*  Not all applicable models available.

Shaft Specifications (Varies with Gear Type.)

Code Specification SGMG SGMS
K | Straight, with key L L
R | Straight, with key and tap S, T

21



BASIC USES OF 2-SERIES PRODUCTS

2.2.3 SERVOPACKs

2.2.3 SERVOPACKSs

M External Appearance and Nameplate Examples

[— SERVOPACK model
H (e
i SERVOPACK
§ —» | MODEL __5GDB-30ADG
F4 R AC- INPUT AC-QUTPUT
2 1TS Eepego0lueyTe 0260
v | PHASE 3 AMPS  24.4
AMPS 18.0 Ku(HP)2.8(3. 88)
POWER TN 5
A B S/N 412808-16-1
| Sl y YASKAWA ELECTRIC
o son MADE | N JAPAN
Ny
v O )
oy fay Serial number Output
power
>-Series SGDB ———— Applicable power supply
SERVOPACK

H Model Numbers

SGDB-10ADS -[]
2-Series g

SGDB SERVOPACK

Motor capacity
(See the following table.)

Voltage
A 200V

Model

D: torque, speed, position control

Applicable motor series

G: SGMG (1500 min-T)
M: SGMG (1000 min-1)
S: SGMS

D: SGMD

P: SGMP

Blank: SGM

Option specifications

P: Duct ventilation type

22



2.2 Installation

Motor Capacity (kW)

Maximum Applicable Capacity Maximum Applicable Capacity
Servomotor Capacity Servomotor Capacity
Symbol Symbol

03 0.3 44 4.4

05 0.50 50 5.0

07 0.7 60 6.0

10 1.0 75 7.5

15 1.5 1A 11

20 2.0 1E 15

30 3.0 - -

23



BASIC USES OF Z-SERIES PRODUCTS
2.2.4 [Installing[dhe[$ ervomotor

2.2.4 Installing the Servomotor

Servomotor SGML] type can be installed either horizontally or vertically. However, if the ser-
vomotor is installed incorrectly or in an inappropriate location, the service life will be short-
ened or unexpected problems will occur. To prevent this, always observe the installation
instructions described below.

When using the models with an oil seal, installing the motor with the output shaft up may
cause oil to enter the motor depending on the operating conditions. Check the operating
conditions.

Before installation:

Anticorrosive paint is coated on the edge of the motor shaft to prevent it from rusting dur-
ing storage. Clean off the anticorrosive paint thoroughly using a cloth before installing the
motor.

Anticorrosive paint is
coated here

NOTE Auvoid getting thinner on other parts of the servomotor when cleaning the shaft.

Storage:

When the servomotor is to be stored with the power cable disconnected, store it in the
following temperature range:

Between -20°C and 60°C

24



2.2 Installation

Installation sites:
The servomotor SGM[] type is designed for indoor use.
Install servomotor in an environment which meets the following conditions:
a) Free from corrosive and explosive gases
b) Well-ventilated and free from dust and moisture
¢) Ambient temperature of 0 to 40°C
d) Relative humidity of 20% to 80% (non-condensing)
e) Inspection and cleaning can be performed easily
If the servomotor is used in a location subject to water or oil mist, the motor can be pro-
tected by taking necessary precautions on the motor side. However, if the shaft opening

is to be sealed, specify the motor with oil seal. Install with the electrical connector facing
downward.

Alignment:

Align the shaft of the servomotor with that of the equipment to be controlled, then connect
the shafts with couplings. Install the servomotor so that alignment accuracy falls within
the range shown below.

Measure this distance at four different positions in the circumference. The
difference between the maximum and minimum measurements must be
0.03 mm or less. (Turn together with couplings)

Measure this distance at four different positions in the
circumference. The difference between the maximum and minimum
measurements must be 0.03 mm or less. (Turn together with
couplings)

NOTE Ifthe shafts are not aligned properly, vibration will occur, resulting in damage to the bearings.
When using a pinion gear mounted directly to the motor output shaft, contact your YASKAWA

representative.
Shaft opening Shaft
opening
Refers to the space where the shaft comes out from the motor.
_ —
| —
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BASIC USES OF 2-SERIES PRODUCTS

2.2.4 [nstalling[dhe[$ ervomotor cont.

A precision detector (encoder) is mounted on the opposite-drive end of the servomotor.
To mount a coupling, always protect the shaft from impacts that could damage the detec-
tor.

Perform a mechanical design so that thrust load and radial load applied to the servo-
motor shaft end falls within the range given in the following table.

Allowable | Allowable R
Motor Type Radial Load Load Fs [mm(in.)] Reference Drawing
Fr [N(Ib)]
[N(ib)]
SGMG-05ACIA 490 (110) 98 (22) 58 (2.28)
-09AJA 490 (110) 98 (22)
-13ACA 686 (154) 343 (77)
-20ALJA 1176 (265) 490 (110) 79 (3.11)
-30ACJA 1470 (331) 490 (110)
-44AC0A 1470 (331) 490 (110)
-55AC0A 1764 (397) | 588 (132) 113 (4.45)
-75ACJA 1764 (397) 588 (132)
-1AALCIA 1764 (397) 588 (132) 116 (4.57)
-1EACJA 4998 (1125) | 2156 (485) 116 (4.57)
SGMG-03ACB 490 (110) 98 (22) 58 (2.28)
-06AIB 490 (110) 98 (22) LR
-09AIB 686 (154) 343 (77) l‘_b.
-12AC1B 1176 (265) 490 (110) 79 (3.11) Fr
-20A1B 1470 (331) 490 (110) | l 5o
-30ACIB 1470 (331) 490 (110)
-44AC1B 1764 (397) | 588 (132) 113 (4.45)
-60A1B 1764 (397) 588 (132)
SGMS-10A 686 (154) 196 (44) 45 (1.77)
-15A 686 (154) 196 (44)
-20A 686 (154) 196 (44)
-30A 980 (221) 392 (88) 63 (2.48)
-40A 1176 (265) 392 (88)
-50A 1176 (265) 392 (88)
SGMD-22A 1176 (265) 490 (110) 55 (2.17)
-32A 1176 (265) 490 (110)
-40A 1176 (265) 490 (110) 65 (2.56)
SGMP-15A 490 (110) 147 (33) 35 (1.38)

Note Allowable radial loads shown above are the maximum values that could be ap-
plied to the shaft end.

Thrust load and radial load o

1. Thrust load: Shaft-end load applied parallel to the 4

centerline of a shaft Motor -
2. Radial load: Shaft-end load applied perpendicular to

the centerline of a shaft

Shaft end
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2.2 Installation

2.2.5 Installing the SERVOPACK

2-Series SGDB SERVOPACK is a base-mount type
servo controller.

Incorrect installation will cause problems. Always ob-
serve the installation instructions described below.

Storage:

When the SERVOPACK is to be stored with the

. o ) SGDB SERVOPACK
power cable disconnected, store it in the following
temperature range:
Between -20°C and 85°C
Installation sites:
Situation Notes on Installation

Design the control panel size, unit layout, and cooling

the SERVOPACK does not exceed 55°C.

When installed in a control panel | method so that the temperature around the periphery of

Suppress radiation heat from the heating unit and a
When installed near a heating temperature rise caused by convection so that the

unit temperature around the periphery of the SERVOPACK
does not exceed 55°C.

When installed near a source of | Install a vibration isolator underneath the SERVOPACK

prevent corrosive gases.

vibration to prevent it from receiving vibration.

Corrosive gases do not immediately affect the
When installed in a place SERVOPACK but will eventually cause contactor-related
receiving corrosive gases devices to malfunction. Take appropriate action to

Avoid installation in a hot and humid place or where

Others excessive dust or iron powder is present in the air.

Orientation:

Install the SERVOPACK perpendicular to the wall
as shown in the figure.

The SERVOPACK must be orientated as shown
in the figure.

Ventilation

* Firmly secure the SERVOPACK through four
mounting holes.
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BASIC USES OF Z-SERIES PRODUCTS
2.2.5 [Installing[the[SERVOPACK cont.

Installation method:

When installing multiple SERVOPACKS side by side in a control panel, observe the fol-
lowing installation method:

Fan Fan
Ay =4 | sommormore

Fan

30 mm or more 10 mm or more 50 mm or more

a) Install SERVOPACK perpendicular to the wall so that the front panel (digital operator
mounted face) faces outward.

b) Provide sufficient space around each SERVOPACK to allow cooling by fan and natu-
ral convection.

¢) When installing SERVOPACKS side by side, provide at least 10 mm space between
them and at least 50 mm space above and below them as shown in the figure above.
Install cooling fans above the SERVOPACKS to prevent the temperature around each
SERVOPACK from increasing excessively and also to maintain the temperature in-
side the control panel evenly.

d) Maintain the following conditions inside the control panel:

* Ambient temperature for SERVOPACK: 0 to 55°C
* Humidity: 90%RH or less

* Vibration: 4.9 m/s?

* Condensation and freezing: None

* Ambient temperature to ensure long-term reliability: 45°C or less
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2.2 Installation

Power loss

Power loss of SERVOPACK is given below:

Power loss for rated output

SERVOPACK | curment | | menam | oot s | o control Power loss
type (RMS value) circuit regenerative circuit n V‘\)I a
A w resistor W w
SGDB-03AD[] 3.0 18 30 20 68
SGDB-05AD[] 3.8 27 77
SGDB-07ADL[] 5.7 41 91
SGDB-10AD] 7.6 55 105
SGDB-15AD[] 11.6 80 130
SGDB-20AD[] 18.5 120 170
SGDB-30AD] 24.8 170 22 222
SGDB-44AD[] 32.9 250 60 24 334
SGDB-50AD[] 28.2 260 344
SGDB-60AD[] 46.9 290 27 317
SGDB-75AD[] 54.7 330 ) 357
SGDB-1AADL[] 58.6 360 30 390
SGDB-1EADL[] 78.0 490 520
Note a) Power loss of regenerative resistor is allowable loss. If the loss exceeds the

allowable loss, the regenerative resistor inside the SERVOPACK should be
removed and connected externally. Because the model in which the regenera-
tive resistor is externally connected falls into non-standard specification cate-
gories, contact YASKAWA for further information.
For this non-standard type, “Y8” is appended to the end of the standard model

number.

b) For SGDB-60AD to 1EAD[] models, the regenerative resistor is placed sepa-
rately. The regenerative resistor unit provided from YASKAWA is described in
Section 3.8.4 Using Regenerative Resistor Units. Its power loss for
SGDB-60AD[] is 180W (type: JUSP-RA04), and for SGDB-75AD[] and
-1EAD[] is 350W (type: JUSP-RAO5).
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2.3.1 [Qonnecting[fo[PeripheralDevices

2.3 Connection and Wiring

This section describes how to connect =-Series products to peripheral devices and explains a
typical example of wiring the main circuit. It also describes an example of connecting to main
host controllers.

2.3.1 Connecting to Peripheral Devices

This section shows a standard example of connecting =-Series products to peripheral de-
vices and briefly explains how to connect to each peripheral device.
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2.3 Connection and Wiring

1CN connector kit
Cable with 1CN connector and
one end without connector

Connector terminal block conversion unit
} See next page

~

/
//
Power supply / \_
3 phase 200 VAC

Host controller

SERVOPACK is compatible with most P.L.C.

I\bllrc;gil(e;-mscecgl)rCU|t // 4 Digital Operator \
RST V4 Allows the user to set parameters or operation
Used to protect /7 rteronces and dpley oporaton stalie or
power supply /7 available in addition to personal computers:
line. Shuts the 7 ﬁ (
circuit off if
overcurrent is — I C— )
|/ detected. [@ J l ®0
Molded-case ®0
o | 4cN
circuit breaker Iz Izl | (Feon r
/ Noise filter N\ I rw Mount type (JUSP-OP03A)
Used to eliminate external I L son This type can be mounted
noise from power supply I — directly on the SERVOPACK.
line. '
Types: |
LF-350
LF-315 | " ‘I Hand-held type
LF-320 | | (JUSP-OP02A-1)
! | 1 SERVOPACK 1—met_er(3.3ft.)
: "] | | scos-1sap cable included
\_LF-380K ! i
Noise filter ‘ : ROWER O s v
7 \ VAN | Orsw
Magnetic contactor / I, } ¥ vaskawa
Turns the servoj / / :
ON or OFF. =~~~ / |
Use a surge | r~—-/ |
suppressor for i1 |
gz)enggg:etlc || (l\;ﬂoi%ggttéc I Connecting cable type:
: i = DE9405258
y | g J

r Cable for PG
Brake power supply \
Types: Connector for

PG
See next page

LPSE-2H01 (for 200 V input)
LPDE-1HO01 (for 100 V input)

| b
Ay : ]
|
Used for ' : |
servomotor |
with brake. I Brake _ | |
\_ y, LLF&WGF supply SeS— | |

S~
~—~ Regenera- 1
= - tive resistor | | 0
Z~~ —(option) 11 0

G!egenerative resistor unit ~~ad

If the capacity of the regenerative resistor
is insufficient, remove the internal resistor
(P-B terminals) and connect it to the P-B
terminals).

For SERVOPACK with capacity more
than 6kW, a regenerative resistor unit is
mounted separately (connected to P1-B
terminals)

s
b (ol
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BASIC USES OF 2-SERIES PRODUCTS

2.3.1 Connecting to Peripheral Devices cont.

* Connector terminal block conversion unit (Type: JUSP-TA50P)

1CN D;L

0.5 meter cable with
1CN connector

The terminal block allows connection to a host controller.

e Cable with 1CN connector and one end without con-

nector
1m (3.3ft) DE9406969-1
2m (6.6ft) DE9406969-2
1CN
3m (9.8ft) DE9406969-3

32

* 1CN connector kit (Type: DE9406970)

e Cable for PG

1CN @

This cable is used to connect the encoder of servomotor to the SERVOPACK.
The following three types of cables are available according to encoder types.

For models SGMG, SGMS, SGMD

a) Cable with a single connector (without connector on encoder side)

Cable type C“:):Ezé
Length Incremental Absolute
3m (9.8ft) DE9406971-1 DE9406972-1
5m (16.4ft) DE9406971-2 DE9406972-2
10m (32.8ft) DE9406971-3 DE9406972-3
15m (49.2f1) DE9406971-4 DE9406972-4
20m (65.6ft) DE9406971-5 DE9406972-5

b) Cable with connectors on both side (straight plug on encoder side)

Cable type Djj___i :1:@—_-@
Length Incremental Absolute
3m (9.8ft) DE9407234-1 DE9407236-1
5m (16.4ft) DE9407234-2 DE9407236-2
10m (32.8ft) DE9407234-3 DE9407236-3
15m (49.2ft) | DE9407234-4 | DE9407236-4
20m (65.6ft) DE9407234-5 DE9407236-5



2.3 Connection and Wiring

c) Cable with connectors on both side (L-shape plug on encoder side)

Cable type
Length
Incremental Absolute
3m (9.8ft) DE9407235-1 DE9407237-1
5m (16.4ft) DE9407235-2 DE9407237-2
10m (32.8ft) DE9407235-3 DE9407237-3
15m (49.2f1) DE9407235-4 DE9407237-4
20m (65.6ft) DE9407235-5 DE9407237-5

For models SGM, SGMP

a) Cable with connectors on both side

Cable type
Length Incremental Absolute
3m (9.8ft) DP9320089-1 DP9320088-1
5m (16.4ft) DP9320089-2 DP9320088-2
10m (32.8ft) DP9320089-3 DP9320088-3
15m (49.2ft) DP9320089-4 DP9320088-4
20m (65.6ft) DP9320089-5 DP9320088-5

AV

b) Cable with a single connector (without connector on SERVOPACK)

Cable type
Length Incremental Absolute
3m (9.8ft) DP9320086-1 DP9320085-1
5m (16.4ft) DP9320086-2 DP9320085-2
10m (32.8ft) DP9320086-3 DP9320085-3
15m (49.2ft) DP9320086-4 DP9320085-4
20m (65.6ft) DP9320086-5 DP9320085-5

c) Cable without connectors

Cable type
Length Incremental Absolute
3m (9.8ft) DP9400064-1 DP8409123-1
5m (16.4ft) DP9400064-2 DP8409123-2
10m (32.8ft) DP9400064-3 DP8409123-3
15m (49.2f1) DP9400064-4 DP8409123-4
20m (65.6ft) DP9400064-5 DP8409123-5

* Connector kit (DE9406973)for PG.
Connector on SERVOPACK side only

e

SERVOPACK ®
side | |

2CN
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BASIC USES OF Z-SERIES PRODUCTS
2.3.2 Main[Circuit{Wiring[dnd[Power{QN[Sequence

2.3.2 Main Circuit Wiring and Power ON Sequence

The following diagram shows a typical example of wiring the main circuit for =-Series
products:

Three-phase 200 to 230 VAC * 10% 50/60 Hz
P R| s| T} EEA ) SERVOPACK
iMooB )—-y-) SGDB-ADL |
! " —‘
v
FIL W
FGO® '
‘ .
| HBc)
1Mo
| R T I
1
s |
4 T - 1CN
Alarm lam 9 24V
1Ry ( — P) AM o3 @
s e
Main circuit Main (':\ilrcuit power ALM 32 1D 04V
power opf 1Ry 1MC -5G
———Q_A_Q—[Z Zjo O—I——/"l‘;j—/ ®FG :
1MC 1SUP - ’“‘"*“J
1MCCB: Circuit breaker (for inverter type)
FIL: Noise filter
1MC: Contactor
1Ry: Relay
1PL: Lamp for display
1SUP:  Surge suppressor
1D: Flywheel diode

The following table shows the name and description of each main circuit terminal:

Terminal —

Symbol Name Description

R s T |Mainpowerinput | Three phase 200 to 230 VAC * 199, , 50/60Hz

» terminals -15

Motor connection

U Vv,w terminal Used to connect motor
Control power Single phase 200 to 230 VAC * 19, , 50/60Hz

rt input terminals gep fi5 % » 80/

@ x2 Ground terminal Connected to earth. (For power ground and motor ground).
Regenerative
resistor unit L .

P, B connection Normally, external connection is not required.
terminal
Regenerative

P1 B resistor unit Terminal used to connect regenerative resistor for

’ connection SERVOPACK with power capacity more than 6 kW.

terminal
Main circuit minus _ .

N side terminal. Normally, external connection is not required.

Note P1terminalis not available for SERVOPACK with power capacity less than 5 kW.
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2.3 Connection and Wiring

Form a power ON sequence as follows:

* Form a power ON sequence so that the power is turned OFF when a servo alarm signal
is output. (See the circuit diagram shown on the previous page.)

* Hold down the power ON push-button for at least two seconds. The SERVOPACK out-
puts a servo alarm signal for approximately two seconds or less when the power is
turned ON. This operation is required to initialize the SERVOPACK.

Power supply

max20s

Servo alarm (ALM) output signal

NOTE

* Do not wire power lines and signal lines in the same duct or bundle them together.
Wire such that signal lines are kept apart from power lines by at least 30 cm.

* Twisted pair wire and multi-core twisted pair shielding wires should be used for signal
lines, encoder (PG) feedback line.
The length for wiring is 3 m maximum for the reference input line, 20 m maximum for the
PG feedback line.

* Do not touch the power terminal even if power was turned OFF.
High voltage may still remain in SERVOPACK.
Perform inspection only after the CHARGE lamp is OFF.

* Avoid frequently turning the power ON and OFF. Since the SERVOPACK has a capaci-
torinthe power supply, a high charging current flows (for 0.2 second) when the power is
turned ON. Therefore, frequently turning the power ON and OFF causes the main cir-
cuit devices (such as capacitors and fuses) to deteriorate, resulting in unexpected
problems.
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BASIC USES OF Z-SERIES PRODUCTS
2.3.3 [@onnection[to[Host[Controller

2.3.3 Connection to Host Controller

The SGDB SERVOPACK can be connected to the following host controllers. For details,
refer to the technical documentation for the host controller.

* MP920
* GL-Series Positioning Module B2833
* GL-Series Positioning Module B2813

* OMRON Position Control Unit

* MITSUBISHI Positioning Unit

The following diagrams show connection examples with the host controllers manufac-
tured by OMRON and MITSUBISHI.

Hl Connection to OMRON Position Control Unit C500-NC222

SERVOPACK for Speed/Torque Control
LN\
SERVOPACK

Speed/Torque .

SGDB-CIJADC] _|

1/0 Power Supply H
C500-NC222 I m\;T:nf |3 24v
i Y

(Made by OMBON) | Xeaxis (Y-axis)
| [EXTIN c
8 (ON when !

W= ~ -

+24V 9 positioning is
cowx 281 2(12 R stopped)
sTPx 28 313) oo [ f (ONwhen
= proximity is
ORGX g,%__ 58 detected)

* These signals are output for approximately two seconds when the power is turned
ON. Take this into consideration when designing a power ON sequence. Relay 1Ry is
used to stop main circuit power supply to SERVOPACK.

Note The signals shown here are applicable only to OMRON Sequencer
C500-NC222 and Yaskawa SERVOPACK SGDB-OCADC.
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2.3 Connection and Wiring

l Connection to OMRON Position Control Unit C500-NC112

SERVOPACK for Position Control

I | I | SERVOPACK

Position SGDB-CIJADC] *2

H
]
/0 r u
Power t v
Supply W
1 =+
+12\E t_, >
C500-NC112
(Made by OMRON) . i H
T A, T "1 1 A = [
18

l +12v

i 4R
! CW limit Bﬂ_@_

, COW limit Zg][;__‘__,_*_?iZ_B_ﬂ_gg_4
Emer‘gency stop 3A oo 4
External interrupt g 3 S o—e

Home position _Z2¥{] &

[7CN]
47 External
/S-ON 40 — ! power
P-OT 42 R +24V supply

N OT 43 4R +24V

L (ON when proxinity
- e || is detected) /PCO
Home position é“
proximity K&l f_ﬁ.ﬁ__o o—e
i Local %% o |
! Ready EE? ALM
¢« Pulse output F 3|
| CW '+ CCW 28 (¥ puLsE
Direction output — 1()R o PSIGN
T '"_ ) = CLR

*1 These signals are output for approximately two seconds when the power is turned ON. Take this
into consideration when designing a power ON sequence. Relay 1Ry is used to stop main circuit
power supply to SERVOPACK.

*2 Change the Cn-02 setting as follows:

Bit No. 3 =1
BitNo.4=0
BitNo.5=0

*3 Manufactured by Yaskawa Controls Co., Ltd.

Note The signals shown here are applicable only to OMRON Sequencer C500-NC112 and
Yaskawa SERVOPACK SGDB-OCADLC.
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2.3.3 [@onnection[to[Host[Controllercont.

H Connection to MITSUBISHI Positioning Unit AD72

SERVOPACK for Speed/Torque Control
L\ __ SERVOPACK

SGDB-UOADO
Speed/Torque 1/0 power supply :é (L
» +24V

r -
t u A !
L+ R v ¢
+24v T » 024V s w ! !B I
AD72 "2 T L ¢ !
(Made by MITSUBISHI) _ |CONT k- + - D ‘
1 L (ON when m
2 P - positioning ¢ 1! 1
STOP E—‘:T' O O—@ is stopped) . @
' boa ZE— g5 3 534 ONwhen |
proximity ,  /S-ON ~ -
SERVO is detected) 47 sav H
! = |G
SVON Z-Cﬁ 2 %
, 3
READY f £ s 43 | 024V
' Speed S 5
reference
L}
' '{ENCO
4
PULSE A g 5 pl !
| PULSEB ¥ H :
% 8 EPI : 34 ¢ /PAO i
! PULSEC L 10 ; ; 18 % pco
11 ' px ) 20 /PCO
ov 3 1 1 1 G H
' ov 2 b 50 % G
| ov —_—

*1 These signals are output for approximately two seconds when the power is turned ON. Take this into
consideration when designing a power ON sequence. Relay 1Ry is used to stop main circuit power
supply to SERVOPACK.

*2 These pin numbers are the same for both X and Y axes.

Note The signals shown here are applicable only to MITSUBISHI Sequencer AD72 and Yas-
kawa SERVOPACK SGDB-OCADL.
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2.3 Connection and Wiring

H Connection to MITSUBISHI Positioning Unit AD75

SERVOPACK for Position Control

I | I | SERVOPACK
. SGDB-[JJADC]
Position U
L1C
L2C v
L1 w
L2
1/0 power supply L3 @
[ il >
! J_+ i » +24v
w075 | r2av T > 0p4V
(Made by MITSUBISHI)
READY
STOP {ON when}
€ 9 positioning
; CN1
is stopped
DOG {ON when } /S-ON
% 9 proximity N
is detected P-OT
19y PCO N-OT
PGO 20]3 /PCO
*
«—{1Ry 31 ALM+
32 ALM-
puLsE © 3 7.y PULSE
21 8 O /PULSE
4 11y siGN
SIGN %22 1205 /SIGN
e 150y CLR
5 140 /CLR
CLEAR Lo
3

*

Servomotor

These signals are output for approximately two seconds when the power is turned ON. Take this into

consideration when designing a power ON sequence. Relay 1Ry is used to stop main circuit power
supply to SERVOPACK.

Note The signals shown here are applicable only to MITSUBISHI Sequencer AD72 (B Type)
and Yaskawa SERVOPACK SGDB-OOADCL
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2.4.1[lest Run in Two Steps

40

2.4 Conducting a Test Run

This section describes how to conduct a full test run. The test run is divided into two steps.
Complete a test run in step 1 first, then proceed to step 2.

2.4.1(] Test[Run[in[Two[Steps

NOTE

Conduct the test run when wiring is complete.

Generally, conducting a test run for servo drives can be difficult. However, by following the two
steps described below, the test run can be performed safely and correctly.

To prevent accidents, initially conduct a test run only for a servomotor under no load (i.e., with
all couplings and belts disconnected). Do not run the servomotor while it is connected to a
machine.

The test run is divided here into steps 1 and 2.

Complete the test run in step 1 first, then proceed to step 2. The purposes of each step are
described on the next page.



2.4 Conducting a Test Run

Step 1: Conducting a test run for the motor without load ... Check that the motor is wired correctly.

Operate the mo-
tor with a Digital
Operator.

Conduct a test run with the motor shaft disconnected
from the machine.

Purpose: « Tocheck power supply circuit wiring
* To check motor wiring
* To check I/O signal (1CN) wiring

Outline:  * Turn the power ON
* Operate the motor with a digital op-

erator
T~ ¢ Check I/O signals (1CN)
@’o Do notconnect « Conduct a test ing 1/O signal
K 2" 10 a machine. onduct a test run using 1/O signals /
( Step 2: Conducting a test run with the motor and \
machineconnected .............. .. ...l Adjust SERVOPACK according to ma-

chine characteristics.
Connect to the machine and conduct a test run.

Purpose: e To perform autotuning to adjust the mo-
tor according to machine characteris-
tics

4—> * To match the speed and direction of

) rotation with the machine specifications
l-ll—._ ¢ To check the final control mode
Outline: * Perform autotuning

* Adjust parameter settings
K * Record parameter settings /

Speed adjustment by
autotuning

SGDB

Connect to the machine.

End of test run

For servomotors with a brake, refer to Section 2.4.4 Supplementary Information on Test
Run before starting a test run.

The following pages describe the test run procedure in detail.
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2.4.2[Step[] :[Conducting[d[Test{Run[for{Motor{Without{Load

2.4.2[] Step[1:[Conducting[a[TestRun(for[Motor[without[l.oad

Check that the motor is wired correctly.

If the motor fails to rotate properly during a servo drive test run, the cause most frequently lies
with incorrect wiring.
Conduct[@[est[tun[for[ihe[otor[WithoutToad[@ccording{o[ihe[procedure[described[below.
For customers who use a servomotor with brake, refer to Section 2.4.4 Supplementary In-
formation on Test Run before starting a test run.

i Operate the motor with
a Digital Operator.

Do not connect
to the machine.

M Securing the Servomotor Secure servomotor to mounting holes.

Do not connect
" anything to the

Secure the servomotor to mounting holes to prevent

it from moving during operation. Alternatively, install mOt?f Sdhaﬂ
the servomotor on the machine and disconect cou- g?g{u(;?_

plings and belts.

M Verifying the Wiring

Disconnect connector 1CN, then check the motor
wiring in the power supply circuit.

: Disconnect
I/O signals (1CN) are not to be used so leave con- connector
nector 1CN disconnected. 1CN

M Turning the Power ON

Turn the SERVOPACK power ON. If the SERVO- Normal display
PACK is turned ON normally, the LED on the Digital (=] [Pl5fc) (5] |mlaje)
Operator lights up as shown in the figure.

(]

\ . Alternately displayed
Power is not supplied to the servomotor because the y dispiay
servo is OFF. Example of alarm display
- -1 Refer to Appen-
("_ i 3) dix D List of
Alarm Displays.

If an alarm display appears on the LED as shown in
the figure above, the power supply circuit, motor wir-
ing or encoder wiring is incorrect. In this case, turn
the power OFF, then correct the problem. For de-
tails, refer to Appendix D List of Alarm Displays.
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2.4 Conducting a Test Run

H Using the Digital Operator Operation by Digital Operator
U
Operate the motor with the Digital Operator. Check
that the motor runs normally. ® O
®

: : : . If an alarm occurs, the power supply
Refer to Section 4.2.2 Operation Using the Digital circuit, motor wiring, of encoder

Operator. wiring is incorrect.

M Connecting Signal Lines

Connect
Connect connector 1CN as follows: ‘;%'wlecwr
1. Turn the power OFF.
2. Connect connector 1CN.
3. Turn the power ON again.
H Checking Input Signals. Internal status bit display

(Un-05, Un-06)

Check the input signal wiring in monitor mode.
For the checking method, refer to Section
4.1.7 Operation in Monitor Mode.

* Checking method The memory switch can be
used to eliminate the need

Turn each connected signal line ON and f S

. - or external short-circuits in
OFF to check that the monitor bit display wiring (see pages 56 and
changes accordingly. 131).

Input Signal ON/OFF Monitor Bit Display
High level or open OFF Extinguished
0V level ON Lit

If the signal lines below are not wired correctly, the motor fails to rotate. Always wire
them correctly. (If signal lines are not to be used, short them as necessary.)

P-OT | 1CN-42 | Motor can rotate in forward direction when this input signal is at 0 V.
N-OT | 1CN-43 | Motor can reverse when this input signal is at 0 V.

S-ON [ 1CN-40 | Servo is turned ON when this input signal is at 0 V. However, leave
the servo in OFF status.
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2.4.2[Step[] :[Conducting[d[Test{Run[for{Motor[Without{Load cont.

M Turning Servo (Motor) ON SERVOPACK  gervomotor

. S-ON
Turn the servo ON as follows: i (1CN-40) —Q
'

1. Check that no reference has been input.
Turn the servo ON.

For speed/torque control:
V-REF (1CN-5) and T-REF (1CN-9) are at 0 V.

For position control:
PULS (1CN-7) and SIGN (1CN11) are fixed to L level.

Note The parameter Cn-2B is used to set control modes (refer to Section 3.2 Setting
Parameters According to Host Controller).

2. Turn the servo ON signal ON. Display when servo is turned ON

Set/S-ON (1CN-40) to 0 V. If normal, the motor [ J [T r‘J
starts and the Digital Operator displays the

data as shown in the figure. If an alarm display

appears, take appropriate action as described

in Appendix D List of Alarm Displays.

H Operating by Reference Input

The operating procedure varies according to the setting of parameter ’‘Control mode
selection (Cn-2B)’.

SERVOPACK for Speed/Torque

L\ This section describes the standard speed control SERVOPACK
: Servomotor
Speed/Torque setting.
V-REF
(1CN-5) A——O
1. Gradually increase the speed reference input sG | (1CN-6)

(V-REF, 1CN-5) voltage. The motor will rotate.
Servomotor rotates at a speed
proportional to the reference voltage.

When a host controller such as a programmable controller performs position control,
it may be difficult to directly input the speed reference voltage. In this case, constant
voltage reference should be input once to ensure correct operation.

2. Check the following items in monitor mode (see page 191):

 Has a reference speed been input?

« |s the rotation speed the same value as the setting one?
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2.4 Conducting a Test Run

TUL

Position

* Does the reference speed match the actual motor speed?

« Does the motor stop when no reference is input?

Un-00 |Actual motor speed

Un-01 | Reference speed

3. Ifthe motor rotates at an extremely slow speed when 0V is specified as the reference
voltage, correct the reference offset value as described in Section 4.2.4 Reference
Offset Automatic Adjustment

4. To change motor speed or the direction of rotation, reset the parameters shown be
low.

Cn-03 Speed reference gain (see page 68)

Cn-02 bit0 | Reverse rotation mode (see page 54)

SERVOPACK for Position Control

1. Setparameter Cn-02 so thatthe reference pulse form matches the host controller out-
put form. (See page 183 for details on how to set parameters.)

Selecting reference pulse form (See page 70)

Bit 3
Cn-02 Bit 4
Bit 5
2. Input slow speed pulses from the host con- Host ! SERVOPACK
troller and execute low-speed operation.  S2ntroller Servomotor
Refer- PULS | (1oN-7)
enlce JPULS | (1CN-8) —G
L . . ulse !
3. Check the following items in monitor mode| ™" 3tn. SIGN_J - (1on-11)
/SIGN | (1CN-12)

(see page 191):

* Has a reference pulse been input?
« |s the motor speed as designed?
* Does the reference speed match the actual motor speed?

* Does the motor stop when no reference is input?

Un-00 |Actual motor speed

Un-07 | Reference pulse speed display

Un-08 | Position error

4. To change motor speed or the direction of rotation, reset the parameters shown as
follows.
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BASIC USES OF 2-SERIES PRODUCTS

2.4.3[Step 2: Conducting a Test Run with the Motor Connected to the Machine

Cn-24,Cn-25 Electronic gear ratio (see page 81)

Cn-02 bit 0 Reverse rotation mode (see page 54)

If an alarm occurs or the motor fails to rotate during the above operation, connector 1CN
wiring is incorrect or the parameter settings do not match the host controller specifica-
tions.

In this case, check the wiring and review the parameter settings, then repeat step 1.

Refer to Appendix D List of Alarm Displays and Appendix C List of Parameters.

This is all that is required to complete step 1 (conducting a test run for motor without load).
Whenever possible, perform tuning associated with the host controller and other neces-
sary adjustments in step 1 (before installing the motor on the machine).

2.4.3(] Step[2:[Conducting[@a[TestRun[with[the[Motor[Connected[1o
the Machine

After step 1 is complete, proceed to step 2 in which a test run is conducted with the motor

connected to the machine. The purpose of step 2 is to adjust the SERVOPACK according to
the machine characteristics.

Conduct a test run according to the procedure described below.

Purposes: e Autotuning

* Speed adjustment
4+—>r

T

Connect to the machine.

SGDB
SERVOPACK Servomoto

NOTE Before proceeding to step 2, repeat step 1 (conducting a test run for the motor without load)
until you are fully satisfied that the test has been completed successfully. Operation faults that
arise after the motor is connected to the machine not only damage the machine but may also
cause an accident resulting in injury or death. Therefore, all items including parameters set-
ting and wiring should be tested as conclusively as possible before step 1 is complete.

1. Check that power is OFF. Power
Turn the SERVOPACK power OFF. supply SERVOPACK
\\ /I :
AN
A\ S
7 N3
Power
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2.4 Conducting a Test Run

2. Connect the servomotor to the machine. Install servomotor on machine.
Refer to Section 2.2.4 Installing the Servo- Servomotor \ i /

motor.

/N

3. Perform autotuning.
Tune the SERVOPACK according to the ma- Autotuning:

chine characteristics. Refer to Section 4.2.3 Automatically measures
machine characteristics and

Autotuning. performs optimum tuning
SGDB m
— [Fo—] )
SERVOPACK Servomotor
4. Operate by reference input. Host SERVOPACK
As in step 1 (conducting a test run for motor ~ gontroller ‘ﬁ[‘]ﬂ :a Servormotor
without load), perform (8) Operate by refer- ‘h ;
ence input on page 44. Perform tuning Reference T g
associated with the host controller. :_‘.‘ o
n__

5. Set parameters and record the settings. SERV
Set parameters as necessary. Record all the :
parameter settings for maintenance purposes.

OPACK

T

I

Parameters

Record the settings

This is all that is required to conduct the test run.

Normally, the machine may cause much friction because of an insufficient running-in pe-
riod. After a test run is complete, perform adequate running-in.

2.4.4 Supplementary Information on Test Run

In the following cases, always refer to the information described below before starting a
test run:

* When using a servomotor with a brake

* When performing position control from the host controller

B When Using a Servomotor with Brake
The brake prevents the motor shaft from rotating due to a backdriving torque. Such a

torque may be created by an external force or the force of gravity acting on the load and
may result in undesired motion or the load, should motor power be lost.
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2.4.4[Supplementary Information on Test Run cont.
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SERVOPACK uses the brake interlock output (BK) signal to control holding brake opera-
tion for a servomotor with brake.

* Vertical axis

—— rvomotor

Holding brake

Prevents the
motor from
rotating due to
gravity

* Axis to which external force is applied

External force

@% Servomotor

NOTE To prevent faulty operation caused by gravity (or external force), first check that the motor
and holding brake operate normally with the motor disconnected from the machine.
Then, connect the motor to the machine and conduct a test run.

For wiring of a servomotor with a brake, refer to Section 3.4.4 Using Holding Brake.

Power

Three-phase

200V

Brake control rela

supply:

Brake power supply
LPSE-2HO01 (200 V input)
LPDE-1HO01 (100 V input)

!

SERVOPACK

Servomotor with brake

B When Performing Position Control from the Host Controller

Check motor operation first and then conduct a test run as described in the table below.

SGDB-[JJAD[]
Speed H ]u ;"
referencelr] " i
— S
Host =g
controller T
~ Test run
m. for motor
Position Speed without
control control load



2.4 Conducting a Test Run

NOTE Checkthe motor operation with the motor disconnected from the machine. If the host con-

troller does not perform position control correctly, the motor may run out of control.

Reference from
Host Controller

Check ltems

Check Method

Review Iltems

Jogging
(constant-speed
reference input from
host controller)

Motor speed

Check the motor
speed as follows:

® Use the speed
monitor (Un-00) of
the digital operator.

® Run the motor at
low speed. For
example, input a
speed reference of
60 min~' and
check that the
motor makes one
revolution per one
second.

Check whether the
speed reference gain
value (parameter
Cn-03) is correct.

Simple positioning

Number of motor
revolutions

® |nput a reference
equivalent to one
motor revolution
and visually check
that the motor shaft
makes one
revolution.

Check whether the
dividing ratio count
(parameter Cn-0A) is
correct.

Overtravel (when
P-OT and N-OT
signals are used)

Whether the motor
stops rotating when
P-OT and N-OT
signals are input

® Check that the
motor stops when
P-OT and N-OT
signals are input
during continuous
motor operation.

If the motor does not
stop, review the
P-OT and N-OT
wiring.

2.4.5 Minimum Parameters Required and Input Signals

This section describes the minimum parameters and input signals that must be set to

conduct a test run.

For details on how to set each parameter, refer to Section 4.1.6 Operation in Parameter

Setting Mode.

Hl Parameters

* Basic parameters (common to speed, torque, position control)

Cn-11 Number of encoder pulses

Cn-01, bit E Encoder selection

Cn-2A Motor selection (check only in substance).
Cn-2C PG power supply voltage change

* For speed/torque control

Cn-03

Speed reference gain (see page 68)

Cn-0A

Dividing ratio setting
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2.4.5[Minimum Parameters Required and Input Signals cont.

*[For[position[¢ontrol

Cn-02 bits 3,4 and 5 Reference pulse form selection (see page 70)

Cn-24 Electronic gear ratio (numerator) (see page 81)
Cn-25 Electronic gear ratio (denominator) (see page 81)

When these parameters (except for Cn-03) are changed, always turn the power OFF,
then back ON. This makes the new setting valid.

If the specified direction of rotation differs from the actual direction of rotation, the wiring
may be incorrect. In this case, recheck the wiring and correct it accordingly. Then, if the
direction of rotation is to be reversed, set the following parameter:

|Cn—02 (bit 0) | Reverse rotation mode (see page 54)

After changing the Cn-02 setting, always turn the power OFF, then ON, to make the new
setting valid.

H Input Signals

The following table lists the minimum input signals required to conduct a test run. For de-
tails of each input signal, refer to the relevant page.

Pin

Number Function

Signal Name

Switching between motor ON and OFF status. The
/S-ON (servo ON) | 1CN-40 memory switch can be used to eliminate the need for
external short-circuit wiring (see page 131).

(forward
P-OT rotation 1CN-42 o )
prohibited) Overtravel limit §W|tch .
(reverse Thedrr;emorty swnltcr;1 c?tn pe qts:e(_:l _to eliminate thg6
N-OT fotation 1CN-43 need for external short-circuit wiring (see page 56).
prohibited)
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APPLICATIONS OF Z2-SERIES
PRODUCTS

This chapter is prepared for readers who wish to learn more about the applica-
tions of X-series products after fully understanding Chapter 2 Basic Uses of
2-series Products. It explains how to set parameters for each purpose and
how to use each function. Read the applicable sections according to your re-
quirements.

3.1 Setting Parameters According to Machine
Characteristics ........cccvviiiiinennennss 54

3.1.1 Changing the Direction of Motor Rotation . .............. 54
3.1.2 Setting the Overtravel Limit Function .................. 56
3.1.3 Restricting Torque .............. ... oo, 59

3.2 Setting Parameters According to Host
Controller ........coiiiiiiiinenrennnnss 64

3.2.1 Inputting Speed Reference ........................... 64
3.2.2 Inputting Position Reference ................ .. ... .. .. 68
3.2.3 Using Encoder Outputs . .......... ..., 73
3.2.4 Using Contact I/O Signals ........... .. .. .. .. ... .... 77
3.2.5 Using ElectronicGear ...............couininiion... 79
3.2.6 Using Contact Input Speed Control .................... 83
3.2.7 Using Torque Control .. ...... ... ... ..., 87
3.2.8 Using Torque Feed-forward Function .................. 94
3.2.9 Using Torque Restriction by Analog Voltage Reference .... 95
3.2.10 Using the Reference Pulse Inhibit Function (INHIBIT) . . . .. 97
3.2.11 Using the Reference Pulse Input Filter Selection Function .. 98
3.2.12 Using the Analog Monitor ............. ... .. .. ... .... 99

3.3 Setting Up the ¥ SERVOPACK ............ 100

3.3.1 Setting Parameters .............. ... 100
3.3.2 SettingtheJogSpeed ........ ... .. ... 101
3.3.3 Setting the Number of Encoder Pulses .................. 102
3.3.4 Setting the Motor Type ... ..., 103
3.3.5 Adjusting the Encoder Supply Voltage .. ................ 104

51



Chapter Table of Contents, Continued

52

3.4

3.5

3.6

3.7

3.8

Setting StopMode ...........cccvveeeen.. 105

3.4.1 Adjusting Offset .............. i 105
3.4.2 Using DynamicBrake ............. ... ... ... ... .... 106
343 Using Zero-Clamp . ......cvuiininiiinnnennen .. 107
3.4.4 Using HoldingBrake ........... ... ... ... .. ... .... 108

Running the Motor Smoothly .............. 113

3.5.1 Using the Soft Start Function ......................... 113
3.5.2 Using the Smoothing Function .. ...................... 114
3.53 AdjustingGain .. ... 114
354 Adjusting Offset ........ ... i 115
3.5.5 Setting the Torque Reference Filter Time Constant ........ 115

Minimizing Positioning Time .............. 117

3.6.1 Using Autotuning Function .......................... 117
3.6.2 Setting Servo Gain . ... 117
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Forming a Protective Sequence ............ 127

3.7.1 Using Servo Alarm Output and Alarm Code Output ....... 127
3.7.2 Using Servo ON Input Signal . ........................ 130
3.7.3 Using Positioning Complete Signal .................... 131
3.7.4 Using Speed Coincidence Output Signal ................ 134
3.7.5 Using Running Output Signal ........................ 136
3.7.6 Using OL Warning and Alarm Output Signals ............ 138
3.7.7 Using Servo Ready Output Signal ..................... 140
3.7.8 Handlingof Power Loss ............. .. ..., 141

Special Wiring ...........cccivvvvennen.. 142

3.8.1 Wiring Instructions . . ...........ooiiinnnon... 142
3.8.2 Wiring for Noise Control ........... ... ... ... ... .... 144
3.8.3 Using More Than One Servo Drive .................... 149
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Before Reading this Chapter

This chapter describes how to use each 1CN connector I/O signal for the SGDB SERVO-
PACK and how to set the corresponding parameter.

Refer to corresponding section described below as necessary.

* Alist of I/O signals of 1CN connector : Appendix B List of I/O Signals

» Terminal arrangement for 1/O signals of 1CN connector : Section 3.8.8 Connector Terminal

Layouts

* A list of parameters : Appendix C List of Parameters

* How to set parameters : Section 4.1.6 Operation in Parameter Setting Mode

Parameters are divided into the following two types.

Memory switch
Cn-01 and Cn-02

Set each bit to ON or OFF to select a function.

Constant setting
Cn-03 and later

Set a numerical value such as a torque limit
value or speed loop gain.

53



APPLICATIONS OF X-SERIES PRODUCTS

3.1.1 Changing[the[Direction[df{Motor[Rotation

3.1

Setting Parameters According to Machine
Characteristics

This section describes how to set parameters according to the dimensions and performance
of the machine to be used.

3.1.1 Changing the Direction of Motor Rotation

54

This SERVOPACK provides a reverse rotation mode in which the direction of rotation can
be reversed without altering the servomotor wiring. With the standard setting, forward
rotation is defined as counterclockwise (ccw) rotation viewed from the drive end.

If reverse rotation mode is used, the direction of motor rotation can be reversed without
other items being changed. The direction (+/-) of axial motion is reversed.

Standard Setting

Reverse Rotation Mode

Forward Run Reference

cew Encoder output
5 from SERVOPACK

PAO (Phase A)

ow Encoder output
C from SERVOPACK

PAO (Phase A)

PBO (Phase B)

- sy E _nrun
o] —— igipigiph e —— nann
PBO (Phase B) PBO (Phase B)
(@8 Encoder output %ch Encoder output
Reverse Run Reference from SERVOPACK j from SERVOPACK
PAO (Phase A) PAO (Phase A)
- SULUL — kil
ki A SUUUL mhinl B Eelzigiat

PBO (Phase B)




3.1 Setting[Parameters[A ccording[to[Machine[Characteristics

B Setting Reverse Rotation Mode

Reverse rotation mode can be set in either of the following two ways. Normally, method 1
is easier to use.

Method 1: Setting Memory Switch

Set bit 0 of memory switch Cn-02 to select reverse rotation mode.

Cn-02 Bit 0 Rotation Direction Factory For Speed/Torque Control
Selection Setting: 0 and Position Control

Set the direction of rotation.

Setting Meaning GHB
B~

Forward rotation is

defined as
0 counterclockwise (Starlgard 1=
rotation when viewed setting) .:'n i
from the drive end.
Forward rotation is (Reverse
defined as clockwise :
1 rotation when viewed rotation
mode)

from the drive end.

Method 2: Shorting the Wiring in the 2CN Connector

Reverse rotation mode can be set for the 2CN SGDB SERVOPACK SGM[] servomotor
connector for the encoder. This method is used
(PGOV) 2CN-1 @

to standardize parameter settings without using
the memory switch.

In this case, reverse rotation
mode is set regardless of the

memory switch setting. (DIR) 2CN-7§
Short 2CN-1 and 2CN-7 in
the 2CN connector.
SGDB 2CN
SERVOPACK
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3.1.2 Setting[the[QvertravellLimit{Function
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3.1.2 Setting the Overtravel Limit Function

The overtravel limit function forces the moving part of the machine to stop when it ex-

ceeds the movable range.

B Using the Overtravel Limit Function

To use the overtravel limit function, connect the following input signal terminals correctly.

Forward Rotation Prohibited For Speed/Torque
— Input P-OT 1CN-42 (Forward Overtravel) Control and
Position Control
Reverse Rotation Prohibited For Speed/Torque
— Input N-OT 1CN-43 (Reverse Overtravel) Control and

Position Control

Input terminals for overtravel limit switch. Reverse Forward

rotation side %E rotation side

For linear motion, connect a limit switch to prevent  sgmO

damage to the machine.

servomotor

SGDB

Limit switch | SERVOPACK

P-OT

N-OT

1CN-42
1CN-43

P-OT ON: 1CN-42 is
at low level.

Forward rotation allowed. Normal operation status.

OFF: 1CN-42
is at high level.

Forward rotation prohibited (reverse rotation allowed).

N-OT ON: 1CN-43 is
at low level.

Reverse rotation allowed. Normal operation status.

OFF: 1CN-43
is at high level.

Reverse rotation prohibited (forward rotation allowed).

B Specifying whether Input Signals for Overtravel are to be Used

Use the following parameters (memory switch) to specify whether input signals for over-

travel are to be used.

Cn-01 Bit 2 Use of P-OT Input Signal Factory For Speed/Torque Control
Setting: 0 and Position Control

Cn-01 Bit 3 Use of N-OT Input Signal Factory For Speed/Torque Control
Setting: 0 and Position Control

Specifies whether the P-OT input signal for pro-
hibiting forward rotation at overtravel (1CN-42) is
to be used and whether the N-OT input signal for
prohibiting reverse rotation at overtravel
(1CN-43) is to be used.

Specifies “1” when external short-circuit wiring is
to be omitted.

SGDB SERVOPACK

1CN
-42

(P-0T)
-43
(N-OT)
ov

The short-circuit wiring shown in the
figure can be omitted when P-OT and

N-OT are not used.



3.1 Setting[Parameters[A ccordingto[]Machine[Characteristics

Bit | Setting Meaning

0 Uses the P-OT input signal for prohibiting forward rotation. (Forward
rotation is allowed when 1CN-42 is at 0 V.)

Bit 2 Does not use the P-OT input signal for prohibiting forward rotation.
1 (Forward rotation is always allowed. This has the same effect as shorting
1CN-42t0 0 V)

Uses the N-OT input signal for prohibiting reverse rotation. (Reverse
0 rotation is prohibited when 1CN-43 is open. Reverse rotation is allowed
when 1CN-43 is at 0 V.)

Does not use the N-OT input signal for prohibiting reverse rotation.
1 (Reverse rotation is always allowed. This has the same effect as shorting
1CN-43t0 0 V)

Bit 3

M Setting the Motor Stopping Method

If the P-OT and N-OT input signals are used, set the following parameters to specify how
to stop the motor.

. . How to Stop Motor at Factory Invalid for Torque Control
Cn-01Bit8 Overtravel Setting: 0
Operation to be Performed Factory Invalid for Torque Control
Cn-01 Bit9 | when Motor Stops after Setting: 0
Overtravel

* Inputs signal for prohibiting forward rotation Overtravel
(P-OT, 1CN-42)

Stop mode After stop

Stop by
0 dynamic brake
Releasing
dynamic brake

1 : Coasting to a I
Servo OFF

stop
Deceleration Bit9
stop

Zero-clamp

* Inputs signal for prohibiting reverse rotation
(N-OT, 1CN-43)

Specify how to stop the motor when either of the
above signals is input.

Setting Meaning
Stop the motor in the same way as when the servo is turned OFF.
0 The motor is stopped by dynamic brake or coasts to a stop. Either of
Cn-01 these stop modes is selected by setting bit 6 of Cn-01.

bit 8 Stop the motor by decelerating it with the preset torque.

Preset value: Cn-06 (EMGTRQ) emergency stop torque

If deceleration stop mode is selected, specify the operation to be done after the motor

stops.
Setting Meaning
Cn-01 0 Turns the servo OFF when the motor stops in deceleration stop mode.
n- - - :
bit 9 1 Causes the motor to enter zero-clamp status after it stops in deceleration
stop mode.

Intorque control mode, the motor stops in the same way as when the servo is turned OFF,
regardless of the bit 8 setting.
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3.1.2 Setting[the[QvertravellLimit{Function
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EMGTRQ Unit: | Setting Factory Valid when Cn-01 bit 8
Cn-06 Emergency Stop % Range: 0 to | Setting: =1
Torque Maximum Maximum
Torque Torque
Specifies the_stop tqrque to be app_li_ed at overtra- Input signal for Memory
vel when the input signal for prohibiting forward or ~ Peheing - cr01)
reverse rotation is to be used. POT(CN42) ) Stop torque
.. | DA
Specifies a torque value in terms of a percentage o L dynamic brake
of the rated torque. | — H Coastingtoa |
nput signal for stop
prohibiting reverse |
rotation
N-OT (1CN-43)

) . How to Stop Motor at Servo | Factory
Cn-01 Bit 6 OFF Setting: 0
Operation to Be Performed Factory Invalid for 2.0 kW or more
Cn-01 Bit 7 | when Motor Stops after Servo | Setting: 1
OFF

The SERVOPACK enters servo OFF statuswhen: ~ Servo OFF After stop

Releasing
dynamic brake
Bit 7

Holding
dynamic brake

Stop mode ¢

Stop by
dynamic brake
Coasting to a
stop

Dynamic brake is a function that
electrically applies brakes by using a
resistor to consume motor rotation

* Servo ON input signal (/S-ON, 1CN-40) is
turned OFF.

e Servo alarm arises.

* Power is turned OFF.

. energy.
Specify how to stop the motor when one of the
above events occurs during operation.
Setting Meaning

0 Stops the motor by dynamic brake.

Cn-01

bit 6 1 Causes the motor to coast to a stop.

The motor power is OFF and stops due to machine friction.

If dynamic brake stop mode is selected, specify the operation to be performed when the
motor stops.

Setting Meaning
Cn-01 0 Releases dynamic brake after the motor stops.
bit 7 1 Does not release dynamic brake even after the motor stops.

Note For SERVOPACKS of 2.0 kW or more, bit 7 of Cn-01 can be set to 0 only.




3.1 Setting[Parameters[A ccording[fo[Machine[Characteristics

3.1.3 Restricting Torque

The SERVOPACK can provide the following torque control:

e Torque restriction ——— Level 1: To restrict the maximum output torque to protect
the machine or workpiece

Level 2: To restrict torque after the motor moves the
machine to a specified position

e Torque control —— Level 3: To always control output torque, not speed

L Level 4: To alternately use speed control and torque
control

This section describes how to use levels 1 and 2 of the torque restriction function.
H How to Set Level 1: Internal Torque Limit

The maximum torque is restricted to the values set in the following parameters.

TLMTF Setting Factory For Speed/Torque
Cn-08 | Forward Rotation Unit: | Range: 0to | Setting: Control and Position

Torque Limit % 800 800 Control

TLMTR Unit: | Setting Factory For Speed/Torque
Cn-09 | Reverse Rotation % Range: 0 to | Setting: Control and Position

Torque Limit 800 800 Control

Sets the maximum torque values for

forward rotation and reverse rotation, . .
respectively. Output Signal for Torque Restric-

Sets these parameters when torque _ ton Function

must be restricted according to ma- * /CLT
chine conditions. * Monitor mode (Un-06) bit 4
This torque restriction function always o

. . Parameter Setting:
monitors torque, and outputs the signal (Cn-2D) = (3, (I3[, 3010
shown on the right when the limit value
is reached.

Specifies a torque limit value in terms of
a percentage of the rated torque.

If a value higher than the maximum
torque is set, the maximum torque val-
ue is used.

Example of Use: Machine Protection

Torque limit Note that too small a torque limit val-
ue will result in torque shortage at ac-
celeration or deceleration.

Motor speed

Torque
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3.1.3 Restricting[Torque

* Using /CLT Signal

This section describes how to use contact output signal /CLT as a torque limit output sig-

nal.
SGDB SERVOPACK | by
- 424V
Photocoupler Output 1CN-EJ/CLT+ e
Per output: o

Maximum operation |~ +‘ ‘T 1en[2 e

voltage: 30 VDC — -

Maximum output T VL

current: 50 mA DC

Torque Limit Output For Speed/Torque
Output — /CLT 1CN-*1 Control and
Position Control

This signal indicates whether motor output torque (current) is being restricted.

ON status: The circuit between 1CN-*1 Motor output torque is being restricted.

and 1CN-*2 s closed. (Internal torque reference is greater than the
1CN-*1 is at low level. preset value.)

OFF status: The circuit between 1CN-*1 Motor output torque is not being restricted.
and 1CN-*2  is open. (Internal torque reference is equal to or below
1CN-*1 is at high level. the preset value.)

Preset Value: Cn-08 (TLMTF)
Cn-09 (TLMTR)
Cn-18 (CLMIF) : P-CL input only
Cn-19 (CLMIR) : N-CL input only

Output Signal Selection Factory For Speed/Torque Control

Cn-2D Setting: 210 | and Position Control

Specifies the terminal to which /CLT is to be output.

Setting Output terminals (1CN-)
1 5 Tsplace 13 -y oN.25, 26)
Tércq'ire o—0splace 3 - 1oN.07, 28)
1s place = 3 25 26 detection o100splace 33 (;cn.20, 30)
10s place = 3 27 28
100s place = 3 29 30
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B How to Set Level 2: External Torque Limit

First, use a contact input signal to make the torque

(current) limit value set in the parameter valid.
Torque limit can be set separately for forward and

reverse rotation.

To use this function, always set bit 2 of memory
switch Cn-02 to 0 (standard setting). The contact
input speed control function cannot be used.

SGDB SERVOPACK

1CN-45

IN-CL
1CN-46

rotation

Forward torque limit ey
Speed [0

/P-CL | __ £ Torque

Reverse

torque limit
rotation Speed | 1
5 Torque

Without

With Cn-18
torque limit{:y
Speed |
S
Torque
Without

With
torque limit =

H
Speed [
1

ON: 1CN-45 is at | Torque restriction applies during forward rotation. | Limit value:

P-CL low level. Cn-18
OFF: 1CN-45 is at | Torque restriction does not apply during forward /
high level. rotation.
ON: 1CN-46 is at | Torque restriction applies during reverse rotation. | Limit value:
N-CL low level. Cn-19

OFF: 1CN-46 is at | Torque restriction does not apply during reverse
high level. rotation.

\

This torque restriction
function outputs the signal
shown on the right.

Examples of Use:
* Forced stopping
* Holding workpiece by robot

Output Signal for Torque Restriction Function

« /CLT
¢ Status indication mode bit data
¢ Monitor mode Un-05 bit 4

Parameter Setting:
Cn-2D = O3, 13, 30101

CLMIF Unit: | Setting Factory For Speed/Torque
Cn-18 | Forward External % Range: 0 to | Setting: Control and Position

Torque Limit 800 100 Control

CLMIR Unit: | Setting Factory For Speed/Torque
Cn-19 | Reverse External % Range: 0 to | Setting: Control and Position

Torque Limit 800 100 Control

Sets a torque limit value when torque is restricted by external contact input.
This function is valid when Cn-2B is sett0 0, 1, 2,7, 8, 9, 10, 11.

When /P-CL (1CN-45) is input

Applies torque restriction as specified in Cn-18

When /N-CL (1CN-46) is input

Applies torque restriction as specified in Cn-19

For torque restriction by analog voltage reference, refer to Section 3.2.9 Using Torque
Restriction by Analog Voltage Reference.
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* Using /P-CL and /N-CL Signals

This section describes how to use input signals /P-CL and /N-CL as torque limit input sig-

nals.

1/O power supply SGDB SERVOPACK

_T_ +24 V

l +28VIN 11CN-47 47k0 Photocoupler

Host controller

=
— /P-CL  |1CN-45] ZMA a *)\
© l’—Df A
— IN-CL  |1CN-46 ‘éﬁ‘)\
5

H 1
' |
i '
' '
V i

Forward External Torque Limit

— Input /P-CL 1CN-45 Input (Speed Selection 1)

For Speed/Torque
Control and
Position Control

Reverse External Torque Limit
Input (Speed Selection 2)

— Input /N-CL 1CN-46

For Speed/Torque
Control and
Position Control

These signals are for forward and reverse exter-

Output Signal for Torque
Restriction Function

nal torque (current) limit input.
e /CLT

This function is useful in forced stopping.

e Status indication mode bit data
* Monitor mode Un-05 bit 4

e Parameter Setting:
Cn-2D = 13, (301, 3010

ON: 1CN-45is at | Torque restriction applies during forward rotation. | Limit value:
P-CL low level. Cn-18
OFF: 1CN-45 is at | Torque restriction does not apply during forward /
high level. rotation. Normal operation status.
ON: 1CN-46 is at | Torque restriction applies during reverse rotation. | Limit value:
N-CL low level. Cn-19
- OFF: 1CN-46 is at | Torque restriction does not apply during reverse /
high level. rotation. Normal operation status.

The signal shown on the above are output while torque is being restricted.

Note This function is changed to another function depending on the setting of memory

switch Cn-2B (see below).
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To use /P-CL and /N-CL as torque limit input signals, set the following constant.

Cn-2B Control Mode Selection Factory For Speed/Torque Control
Setting: 0 and Position Control

Prohibits the contact input speed control function. SGDB SERVOPACK
s5 | R th
= moor (O
If the contact input speed control function is used, —55 coropeed
. ) : SGMO
the contents of the input signals shown below will Contact {[SPEED1]| servomotor
change. input SPEED2
SPEED3

After this memory switch is reset, the meanings of the following signals will also
change:

Monitor mode (Un-05) bit 7 and bit 8

Setting Meaning Input Signal
Used to switch between P control and
Does not use /P-CON (1CN-41) | PI control and to perform other
functions.
0,1,2, the contact
7,8,9, input speed /P-CL (1CN-45) | Used for forward external torque limit
10, 11 control input
function. /N-CL (1CN-46) | Used for reverse external torque limit
input
0: OFF, 1: ON
/P-CON /P-CL| /N-CL Speed Setting
Direction of 0 0 0 reference and so on
Uses the contact rotation
3,4,5,6 |inputspeed 0: Forward o ]
control function. 1: Reverse Cn-1F (SPEEDT)
1 1 Cn-20 (SPEED2)
1 0 Cn-21 (SPEEDS3)
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3.2 Setting Parameters According to Host Controller

This section describes how to connect a 2-series Servo to a host controller and how to set
parameters.

3.2.1 Inputting Speed Reference

Input a speed reference by using the following input signal “speed reference input.” Since
this signal can be used in different ways, set the optimum reference input for the system
to be created.

SGDB SERVOPACK

TREF 1CN-9 P Torque
Torque reference input sSG P 1CN-10 reference
(analog voltage input)

V-REF 1CN-5 P Speed
Speed reference input sSG P 1CN-6 reference
(analog voltage input)

v

{P: Represents twisted-pair cables

— Input \VA -1 1CN-5 Speed Reference Input g%rlySpeed Control
- Signal Ground for Speed For Speed Control
- InPUt SG 1CN-6 Reference Input Only

Use these signals when speed control (analog

. . 4500
reference) mode is selected (Cn-2B is set to 0, 4, SR;efgLence so00k £
(r/min)| £
7,9, or 10). 500
15 -10 d

For ordinary speed control, always wire the V-

Standard T MO .5 1‘0 15
REF and SG terminals. setting )

/1 ~1500 Input voltage (V)
4-3000

Motor speed is controlled in proportion to the input _ L4500 6oy e siopon
voltage between V-REF and SG. Cn-03 (VREFGN).

M Standard Example:

Cn-03 =500: This setting means that 6 V is 3000 min~1

Examples:

+6 V input — 3000 min~1 in forward direction
+1 Vinput — 500 min-" in forward direction
-3 V input — 1500 min~1 in reverse direction

Parameter Cn-03 can be used to change the voltage input range.
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Bl Example of Input Circuit 4700 12Wor orGDB SERVOPACK
(See the figure on the right)
+12V V-REF
2kQ A ¢ 1CN-5
For noise control, always use twisted-pair sG] 1ON6
cables.
Recommended Variable Resistor for Speed Setting:
Type 25HP-10B manufactured by Sakae Tsushin Kogyo Co., Ltd.
When position control is performed by a host con- Host controller SERVOPACK
troller such as a programmable controller, con-
nect V-REF and SG to speed reference output ter- Speed YRER 1ONs
minals on the host controller. In this case, adjust i { IP SG_lione
Cn-03 according to output voltage specifications.
PAO 1CN-33
3P PAC '
e, { oo o s
terminals *P__PBOf 1EN36

{P: Represents twisted-pair cables

The internal 212 V power supply can be used. 2V

+12V 1CN-23
-12Vv 1CN-24

1CN-23

470Q 1/2W or more

Maximum output current: 30mA t 1ICN-5

Voltage: 12V+42V t 1ICN-6

Set parameter Cn-2B to select one of the following control modes.

Cn-2B Control Mode Selection Factory For Speed/Torque Control
Setting: 0 and Position Control

Cn-2B
Setting Control Method
Speed Control
This is normal speed control. Speed SGDB SERVOPACK
. reference y_pgr
* Speed reference is input from V-REF (1CN-5). —— 1cns
P/PI
¢ /P-CON (1CN-41) signal is used to switch changeover /P-CON
between P control and PI control. 1CN-41
0 1CN-41 is PI control
open
1CN-41 is P control
atov

65



APPLICATIONS OF X-SERIES PRODUCTS

3.2.1 Inputting[§peedReference
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Cn-2B
Setting

Control Method

Speed Control (Contact Reference) + Speed
Control (Analog Reference)

This speed control allows switching between
contact and analog references.

* Analog reference is input from V-REF (1CN-5).

* /P-CL (1CN-45) and /N-CL (1CN-46) are used
to switch between contact and analog
references.

¢ Contact input speed is selected.
1CN-45 1CN-46
Open Open

Analog
reference

Contact
reference

Closed
Closed
Open

Open
Closed
Closed

SGDB SERVOPACK
Speed
reference \.REF

1CN-5

Contact

input

speed control
reference

PCL 1 1on-as

/N-CL
1CN-46

7,9

Position/Torque Control + Speed Control
This control mode can be switched between
position/torque control and speed control.

* Speed reference is input from V-REF (1CN-5).

¢ /P-CON (1CN-41) is used to switch the control
mode between position/torque control and
speed control.
1CN-41 is
open
1CN-41 is
atoVv

Position/Torque control

Speed control

SGDB SERVOPACK
Speed
reference

V-REF

1CN-5

Control method

changeover 1CN-41

/P-CON

10

Zero-clamp Speed Control

This speed control allows the zero-clamp function
to be set when the motor stops.

e Speed reference is input from V-REF (1CN-5).

* /P-CON (1CN-41) signal is used to turn the
zero-clamp function ON or OFF.

1CN-41is | Turns zero-clamp function
open OFF

1CN-41is | Turns zero-clamp function
atoVv ON

SGDB SERVOPACK
V-REF

Speed
reference

1CN-5

Zero-clamp _/P-CON
1CN-41

Zero-clamp is performed when
the following two conditions are
met:

Condition 1:  /P-CON is turned
ON.

Condition 2:  Motor speed
drops below the
preset value.

Preset value: Cn-0OF (ZCLVL)
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* Using /P-CON Signal:

Proportional Control, etc. For Speed Control
— Input /P-CON 1CN-41 and Position

Control

The function of input signal /P-CON changes with Cn-2B setting.

SGDB SERVOPACK

| Switching between P control and PI control |

/P-CON
—0 ¢

Switching between zero-clamp enabled mode and
zero-clamp prohibited mode

o
O\—| Switching the control mode |
\—{ Changing the direction of rotation |

Cn-2B

Switching between INHIBIT enabled mode and INHIBIT
prohibited mode

Cn-2B Setting Meaning of /P-CON Signal

0. 1 Switching between proportional (P) control and
’ proportional/integral (PI) control

2 (Not used)

3456 Changing the direction of rotation during contact input speed
o control

7,8,9 Switching the control mode

10 Switching between zero-clamp enabled and zero-clamp
prohibited modes

Switching between INHIBIT enabled and INHIBIT prohibited
modes

11

Adjust the speed reference gain using the following parameter.

VREFGN Speed Unit: Setting For Speed Control
cn-03 | Reference Gain (min~1)/ | Range: Only
\Y, 10to
2000

Zero-clamp function

This function is used for a system in which the host controller does not form a position loop.
In this case, the stopping position may shift even if a speed reference is set to 0. If the zero-
clamp functionis turned ON, a position loop is internally formed so that the stopping position
is firmly “clamped.”
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Sets the voltage range for speed reference input

V-REF (1CN-5). Sets this parameter according to
the output form of the host controller or external speed

circuit.

The factory setting is as follows:

Rated speed +£1%/6V

Reference

(min-1)

Motor Series

Factory Setting

SGMG (1500 min-1) 250
SGMG (1000 min-1) 167
SGMD 333
SGMS, SGM, SGMP 500

3.2.2

Input a position reference by using the following input signal “reference pulse input.

Inputting Position Reference

Set this slope.

Reference
voltage (V)

Since there are several specifications for input signal, select reference input for the sys-

tem to be created.

To use position control, set the following constant.

Control Mode

Cn-2B | 5olection

Factory setting: 0

For Speed / Torque Control and
Position Control

Note Speed / Torque Control is selected at factory setting.

Cn-2B Setting

Control Mode

1

Position Control

Bl Move Reference by Pulse Input

Inputs a move reference by pulse

input.

input

Position reference can correspond
to the following three types of out- input

put form:

* Line driver output

* +12V Open collector output

Reference sign

Error counter
clear input

* +5V Open collector output

SGDB SERVOPACK

Photocoupler

PULS
Reference pulse p
PULS

ICNT ... ‘
1CN-12 G

SIGN
{ /SIGN Ip

CLR
{ [CLR IP

1CN-1 [,
1CN-14 ; ‘

......

}P: Represents twisted-pair cables
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Connection Example 1: Line Driver Output

Line Driver Used: Host controller SGDB SERVOPACK
Line driver Photocoupler
SN75174 manufactured by PULS | 1ON-7 1500
Texas Instruments Inc., or o = : ﬁ
. ¥ 1
MC3487 or equivalent. L puslions S

SIGN | 1CN-11 .
P /SIGN £ 1CN-12 I h‘

N

CLR J1CN-15— ...,

| S— ) | N
IP /CLR J1CN-14 ‘} 1*”‘2

oA A

Connection Example 2: Open Collector Output

Sets the value of limiting re- Host controller SGDB SERVOPACK

sistor R1 so that input cur-

rent i falls within the following Vee T[]j’ i

range: —2 PuLsl1CN-7 1508 Photocoupler

p iy

Input Current i: 7 to 15 mA TLS F—RULSIGRE =

Examples: RO SIGNJION14— o \

* When Vccis 12V, Te /SIGN § 1CN-12 {‘ ’}’ﬁ
R1=1kQ —k’i R o Lionig, ... ,

* When Vccis 5V, P e lionie 1 ‘I‘lﬁ
R1=180Q —Kl

I P: Represents twisted-pair cables

Note The signal logic for open collector output is as follows.

When Tr1 is ON Equivalent to high level input
When Tr1 is OFF Equivalent to low level input
The power supply inside the Host controller SGDB SERVOPACK
SERVOPACK can be used. +12v
Photocoupler
If this power supply is used, it " Tr
ywll not be isolated from 0 V 1.5V or less
in the SERVOPACK. when ON
— 1°
—5 G
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B Selecting the Reference Pulse Form

Use the following memory switch to select the reference pulse form to be used:

— Input PULS Reference Pulse Input

For Position Control Only

— Input /PULS Reference Pulse Input

For Position Control Only

— |nput SIGN 1CN-11 Reference Sign Input

For Position Control Only

— |nput /SIGN i [od\M >Bl Reference Sign Input

For Position Control Only

The motor only rotates at an angle proportional to the input pulse.

cn-02Bit3 | Reference Pulse Form Fact.ory. For Position Control Only
Selection Setting: 0
cn-02 Bita | Reference Pulse Form Fact.ory. For Position Control Only
Selection Setting: 0
cn-02Bits | Reference Pulse Form Fact.ory. For Position Control Only
Selection Setting: 0
Sets the form of a reference pulse that is external- Host

ly output to the SERVOPACK.

controller F’?S“iOH SGDB SERVOPACK
retel

rence

pulse
. U PULS (1ON-)
Sets the pulse form according to the host control- (HoN1)
ler specifications. SIGN
Set also the input pulse logic in bit D of Cn-02.
Cn-02 Input Refer-
- - - Pulse ence Motor Forward Run | Motor Reverse Run
gitp | Bit | Bit | Bit | Multipli- | Pulse Reference Reference
5 4 3 er Form
Sign +
pulse PULS o PULS n nn
0 0 0 train (1CN-7) (1CN-7)
SIGBN' [ . SIGN T ‘L
(1CN-11) (1CN-11)
Two-
o]|1]o X1 phase
0 pul_se _H,__go' 00"
(Positive | o | 4 1 %2 tr?tll'?QO s L | oeus
logic wi ° (1ONT) (1CN-7)
setting) phase Sk B O I :g,;\:” L
1 0 0 w4 differ- (1CN-11)
ence
Ccw ‘
pulse + PULS L PULS 1 |
0o |1 ccw (1CN-7) (TonT)
SIGN [l o [SteNTy
pulse (1CN-11 (1CN-11)
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Cn-02 Input Refer-
- - - Pulse ence Motor Forward Run Motor Reverse Run
. Bit | Bit | Bit | Multipli- | Pulse Reference Reference
Bit D
5 4 3 er Form
Sign +
pulse PUS = | P T
ofo0]oO train (1GN-7) (1CN-7)
SIGN T SIGN"_[T
(1CN-11) (1CN-11)
Two-
0 1 0 x1 phase
1 pulse e e
(Nega- train PULS [ T PUS L
tivelog- | O 1 1 X2 with 90° 1;2'3 (1CN7)
. X J T I
ic set phase (1CN-11) (1%@11)
ting) differ-
1 0 0 x4
ence
Cw
pulse + PULS [ PULS
oo |1 CCW (1CN-7) (1CN-7)
SIGN 1~ SIGN o
pulse (1CN-11) (1CN-11§ H
Input Pulse Multiply Function:
8 x4
Number of
motor move 6
. i pulses 4 X2
When the reference form is two-phase pulse train »

. ° . . . 3% T x1
with 90 phase difference, the input pulse multiply 0 Input referonce pulse
function can be used. s L1

(1CN-7)"
SIGN
(1CN-11)

The electronic gear function can also be used to
convert input pulses.

Example of I/0O Signal Generation Timing

Servo ON 1 ON .

! Release \

i t1 < 30 ms
Baseblock 1! W e 2 < 6ms

(When parameter
Cn-12is set to 0)

1CN-11 ~—~—r—-|
[

Sign + 't'j’la ﬂﬂﬂ”ﬂﬂﬂﬂﬂ M t3 = 40 ms
pulse train 1CN-7 . H-ﬂ—ﬂ_ﬂ_ﬂ_ﬂ_.—
H
on ! L t4, 15,16 < 2 ms
PG pulse [ : H 7 = 20 us
o> LT L LI
) ts 7
/COIN e 14 — e 16
LR — J<oN ON
t7

Note The interval from the time the servo ON signal is turned ON until a reference pulse is
input must be at least 40 ms. Otherwise, the reference pulse may not be input.
The error counter clear (CLR) signal must be ON for at least 20 us. Otherwise, it be-
comes invalid.
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Allowable Voltage Level and Timing for Reference Pulse Input

Reference Pulse Form Electrical Specifications

Remarks

Sign + pulse train input

(SIGN + PULS signal) SIGN 1112
Maximum reference w3 [H] H
frequency: 450 kpps PULS —7= A [\
H!l HH
 reference 3 O reference

t1. 12201 s rZ11us
13, 17201 us
t4, ts, t6 > 3 us

The signs for each
reference pulse are as
follows:

: High level

6: Low level

90¢ different two-phase Phase A
pulse train
(phase A + phase B)

Maximum reference

Parameter Cn-02 (bits 3,
4 and 5) is used to
switch the input pulse
multiplier mode.

frequency
x 1 multiplier:
450 kpp§ . Phase B is 90° " Phase Bis 90°
X2 multlpller: forward from phase B behind phase B
400 kpps H1 12500 s rz s
X 4 multiplier: T X 100 = 50%
200 kpps
CCW pulse + CW pulse
. t CCW pulse
Maximum reference T CW pulse
frequency: 450 kpps puts —,
SIGN Hts
 reference O reference

ti. t25 01 us T 2 1llus
3> 3us F X 100 = 50%

H Cleaning the Error Counter

The following describes how to clear the error counter.

— Input CLR 1CN-15 Error Counter Clear Input

For Position
Control Only

- Input /CLR 1CN-14 Error Counter Clear Input

For Position
Control Only

Setting the CLR signal to high level does the fol-
lowing:

CLR
* Sets the error counter inside the SERVOPACK

to 0.
* Prohibits position loop control.

Use this signal to clear the error counter from the
host controller.

SGDB SERVOPACK

Clear

Position loop
error counter

Bit A of memory switch Cn-02 can be set so that the error counter is cleared only once

when the leading edge of an input pulse rises.
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Error Counter Clear Signal Factory For Position Control Only

Cn-02BitA | g0 tion Setting: 0

Selects the pulse form of error counter clear signal CLR (1CN-15).

Setting Meaning
Clears the error counter when the CLR
0 signal is set at high level. Error pulses CLR "H’
do not accumulate while the signal 1CN-15 | ¢Cicared state

remains at high level.

Clears the error counter only once when

the rising edge of the CLR signal rises. om [

1CON-15 A

Cleared only once at this point

3.2.3 Using Encoder Outputs

Encoder output signals divided inside the SERVOPACK can be output externally. These
signals can be used to form a position control loop in the host controller.

This output is
explained here.

SGDB Host
SGMOI SERVOPACK controller
servomotor
encoder

2CN 1CN

Phase A b Phase A
@ Prase Frequencyl i procem,
Phase C dividing B N
circuit frPhase C—p

_____

Divided (or dividing)

“Dividing” means converting an input pulse train from the encoder mounted on the motor
according to the preset pulse density and outputting the converted pulse. The unit is pulses
per revolution.
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lowing circuit diagram.

SGDB
SERVOPACK
Phas 1CN-33 | PAC v ‘3 R 2
1CN-34I [PAO i ip'; I lj 1
. . .

Phas:

The output circuit is for line driver output. Connect each signal line according to the fol-

Host controller

Line receiver

1CN-19] PCO

e A ‘R
Phase B 1ON-35 ) PBO —
1CN-36 | /PBO : ip

e C —R

1CN-1 ,

'
'
:
!
;
1CN-2OI /PCO ' ip '
[ .
'
'

135 Phase A

|~ _» PhaseB

. —» PhaseC

b coil

.
J, 1CN-50 N
ov

}P: Represents twisted-pair cables

M 1/O Signals

I/O signals are described below.

Output —
Output —

Output —

Output —

%ﬂs«\_}: W5V
+

{ ov
Smoothing
capacitor

R (termination resistor):
C (decoupling capacitor): 0.1 uF

Line receiver used: SN75175 manufactured by Texas

Instruments Inc. or MC3486 (or
equivalent)

220 t0 470 Q

PAO 1CN-33

Encoder Output
Phase-A

For Speed/Torque Control
and Position Control

- Encoder Output
/PAO 1CN-34 [Sisear

For Speed/Torque Control
and Position Control

Encoder Output
PBO 1CN-35 [Siiadnd

For Speed/Torque Control
and Position Control

/PBO 1CN-36 [Siesuiias

For Speed/Torque Control
and Position Control

PCO 1CN-19

Encoder Output
Phase-C

For Speed/Torque Control
and Position Control

/PCO 1CN-20 [SiesySSeiae

For Speed/Torque Control
and Position Control

Divided encoder signals are output.

Always connect these signal terminals when a position loop is formed in the host control-

ler to perform position control.

Set a dividing ratio in the following parameter.

[ Dividing ratio setting

| Cn-0A PGRAT

The dividing ratio setting is not relevant to the gear ratio setting (Cn-24, 25) for the elec-

tronic gear function of the SERVOPACK when used for position control.
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Output Phase Form

Incremental Encoder

Forward rotation "H“ 0" Reverse rotation ->H<- 90"

Phase A l Phase A _l_"—[_[_

Phase B I I Phase B _J_LJ_I__I_

Phase C _—‘J—L““““‘ ¢ Phase C ——‘—“—L—'
e [ ———

Absolute Encoder

Forward rotation

Reverse rotation *H« 90°
Phase A

Phase B I I I
Phase C ___’-—l_

_— 1

—>H<— 9%0°
Phase A I
Phase B l I

Phase C _,_—I_

———— P ¢

For Speed/Torque Control

— Input SEN 1CN-4 SEN Signal Input o

— Input SG 1CN-2 Signal Ground gc:]rlySpeeleorque Control
Output — PSO 1CN-48  [iwen sl I i i
output P50 1cN-49 [N

Battery (+) For Speed/Torque Control

and Position Control

For Speed/Torque Control
and Position Control

— Input BAT 1CN-21
— Input BATO 1CN-22

Battery (-)

Use these signals (SEN to BATO) for absolute encoders. For details, refer to Section

3.8.5 Using an Absolute Encoder.

Output - SG 1CN-1 Signal Ground

For Speed/Torque Control
and Position Control

Frame Ground

Output — FG 1CN-50

For Speed/Torque Control
and Position Control

SG: Connect to 0 V on the host controller.
FG: Connect to the cable shielded wire.
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B Selecting the Encoder Type

Use the following memory switch to specify the type of the encoder to be used.

Encoder Type Selection Factory For Speed/Torque Control

Cn-01BitE Setting: 0 and Position Control

Sets the encoder type according to the servomotor type as shown in the table.
After changing the memory switch setting, always turn the power OFF, then ON.

Motor Type Number of Encoder Pulses Per Revolution (P/R)
encoder Setting
specifications
2 Incremental encoder:
8192 pulses per revolution
3 Incremental encoder: 0
2048 pulses per revolution
6 Incremental encoder:
4096 pulses per revolution
w Absolute encoder:
1024 pulses per revolution ]
S Absolute encoder:
8192 pulses per revolution
B Setting the Pulse Dividing Ratio
Set the pulse dividing ratio in the following parameter.
PGRAT Unit: | Setting For Speed/Torque
Cn-0A | Dividing Ratio Setting P/R |Range: 16 Control and Position
to 32768 Control
S_ets the number of output pulses for PG output SaOB ggg"gggj‘sigf'si
signals (PAO, /PAO, PBO and /PBO). SOMI) o  SEFVOPAGK  /PAO (1CN-3H
encoder /PBO (1CN-36)

Pulses from motor encoder (PG) are divided by Phasea [Frg Phase A
requency
the preset number of pulses before being output. phaseE Phase B output
The number of output pulses per revolution is set in this parameter. Set this value accord-
ing to the reference unit of the machine or controller to be used.

The setting range varies according to the encoder used.
Preset value: 16

Setting example: PAO
pROJUUUUIUUUUIIUULNI I UiruunLy
y A
1 revolution
Motor Type Number of Encoder Pulses Per Revolution Setting Range
encoder
specifications

2 Incremental encoder: 8192 pulses per revolution 16 to 8192
3 Incremental encoder: 2048 pulses per revolution 16 to 2048
6 Incremental encoder: 4096 pulses per revolution 16 to 4096
w Absolute encoder: 1024 pulses per revolution 16 to 1024
S Absolute encoder: 8192 pulses per revolution 16 to 8192

After changing the parameter setting, always turn the power OFF, then ON.
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3.2.4 Using Contact I/O Signals

B Contact Input Signal Terminal Connections

These signals are used to control SGDB SERVOPACK operation. Connect these signal
terminals as necessary.

SGDB SERVOPACK

1/0 power
supply
+24V Photocoupler
T +24VIN 47kQ
I 1CN-47
| Sy ST
Host controller :EQ‘: .
P-CL 5mA \
oo / 1CN-45 |4——" """~
% v\
5o M-CL 1CN-46 : :
/S-ON 1% } :
- 1CN-40 . N
+—0 O AL
| - ‘\{ ;
/P-CON 1@ .
i 35o 1CN-41 k
'—'D—;E .
og p-oT 1CN-42 : :
NOT  |1cNas E‘
; ;
5s IALMRST || o 0 B{t 1
Vo %

Note Provide an external I/O power supply separately.
There are no power terminals available from the SGDB SERVOPACK outputs
signals externally.

External Power Supply: 24 +1 VDC
50 mA or more

Yaskawa recommends that this external power supply be the same type as for the
output circuit.

I/0 Power Supply For Speed/Torque
— Input +24VIN 1CN-47 Control and
Position Control

This external power supply input terminal is com- SGDB SERVOPACK
mon to the following contact input signals: VG power
ey
- el y

Contact Input Signals: /P-CL (1CN-45) L2 yon a7

/N-CL (1CN-46)

/S-ON (1CN-40) Connect an external /O power supply.

/P-CON (1CN-41)

P-OT (1CN-42)

N-OT (1CN-43)
/ALMRST (1CN-44)
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H Contact Output Signal Terminal Connections

. SGDB SERVOPACK 1/0 power
These output signals are used supply A v
to indicate SGDB SERVOPACK Protocoun! +24v [ ©
operation status. otocoupler 10N-31| ALMs e
1 MAXS50mA .
1CN-32| ALM-
Photocoupler output 1CN-25] /V-CMP+ e
Per output ) Té‘%‘ 1 “AX 50 mA =
Maximum operational s & 1CN-26 | /V-CMP-
voltage: 30 VDC — 1CN-27  /TGON+ N
Maximum output E‘ﬁ % 1CN-28 | TGON-
current: 50 mA DC - M 1CN-20 /S-RDY+ Py
s 199
:aki : % | S |
LERN 1CN-30| /S-RDY-

1CN-37] ALO1

Open collector output

MAX 20 mA
Per output
1CN-38| ALO2

Maximum operational |eg———i—

voltage: 30 VDC _‘<_<
Maximum output
current: 20 mA DC 1CN-39| ALO3

_q 1CN-1 | SG-

Vov

Y YY

Host
controller

Note Provide an external I/O power supply separately.
There are no power terminals to which the SGDB SERVOPACK outputs signals
externally.
Yaskawa recommends that this external power supply be the same type as for the
input circuit.
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3.2.5 Using Electronic Gear

The electronic gear function enables the motor travel distance per input reference pulse
to be set to any value. It allows the host controller to perform control without having to
consider the machine gear ratio and the number of encoder pulses.

When Electronic Gear Function When Electronic Gear Function
is Not Used is Used
Workpiece Reference
Workpiece @%mté;um
/Dﬂ%% Number of Ball screw
encoder pitch: 6 mm

Number of Ball screw pulses: 2,048
encoder pitch: 6 mm
pulses: 2,048 Machine conditions and reference unit

must be defined for the electronic gear
function beforehand.

To move a workpiece 10 mm : To move a workpiece 10 mm:
One revolution is equivalent to 6 mm, so Reference unit is 1 um, so
10 =+ 6 = 1.6666 (revolutions) 10 mm = 1 um = 10,000 pulses

2048 x 4 (pulses) is equivalent to one revolution, so
1.6666 x 2,048 x 4 = 13,653 (pulses)

A total of 13653 pulses must be input as a reference.

The host controller needs to make this calculation.

B Setting the Electronic Gear

Calculate the electronic gear ratio (B/A) according to the procedure below and set the
value in Cn-24 and Cn-25.

1. Check the machine specifications.

Items related to electronic gear: L
— Gear ratio Ball screw pitch
- Ball screw pitch Gear ratio

- Pulley diameter

2. Check the number of encoder pulses for the SGM[] servomotor.

Motor Type Encoder Type Number of Encoder
encoder Pulses Per Revolution
specifications (P/R)
2 Incremental encoder 8192
3 2048
6 4096
W Absolute encoder 1024
S 8192

Same as parameter Cn-11 settings.
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3. Determine the reference unit to be used.

Reference unit is the minimum unit of position ~ To move a table in 0.001 mm units
. Reference unit: 0.001 mm
data used for moving the load.
(Minimum unit of reference from host control- | |
ler) ]

Examples:
0.01 mm, 0.001 mm, 0.1°, 0.01 inch

Determine the reference unit according to
. machine specifications and positioning
Reference input of one pulse moves the load  accuracy.

by one reference unit.

Example: When reference unitis 1 um
If a reference of 50,000 pulses is input, the load moves 50 mm (50,000 x 1 um).

. Determine the load travel distance per revolution of load shaft in reference units.

Load travel distance per revolution of load shaft (in reference units)

Load travel distance per revolution of load shaft (in unit of distance)

Reference unit

Example: When ball screw pitch is 5 mm and reference unit is 0.001 mm
5/0.001 = 5,000 (reference units)

Ball Screw Disc Table Belt & Pulley
Load shaft Load shaft
«—p
.9,;@;“ % Load shaft ’i_.
P: Pitch ) A -
. 1 revolution ° D: Pulley diameter
1 revolution p _ 360
= Reference unit Reference unit 1 revolimon %D
~ Reference unit

5. Determine the electronic gear ratio(%).

If the load shaft makes “n” revolutions when the motor shaft makes “m” revolutions,
the gear ratio of motor shaft and load shaft is %

Electronic gear ratio (%)

Number of encoder pulses x 4

X

s[3

Travel distance per revolution of load shaft (in reference units)

0.01 < Electronic gear ratio (g)s 100

NOTE Make sure that the electronic gear ratio meets the following condition:

Ifthe electronic gear ratio is outside this range, the SERVOPACK does not work prop-
erly. In this case, modify the load configuration or reference unit.
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Set the electronic gear ratio in the parameters below.

Reduce the electronic gear ratio (%) to their lowest terms so that both A and B are an

integer smaller than 65535, then set A and B in the following parameters.

(B)/” Cn-24 | RATB Electronic gear ratio (numerator)
= | Cn-25 | RATA Electronic gear ratio (denominator)

This is all that is required to set the electronic gear.

RATB Unit: | Setting Factory For Position
Cn-24 | Electronic Gear Ratio None | Range: 1 | Setting: 4 | Control Only
(Numerator) to 65535
RATA Unit: | Setting Factory For Position
Cn-25 | Electronic Gear Ratio None | Range: 1 | Setting: 1 | Control Only
(Denominator) to 65535
Set the electronic gear ratio according to machine
specifications. Seos
:2?:rtence SERVOPACK SGM[]
pulse servomotor
o Electro-

Electronic gear ratio (5) _ Cn-24
A Cn-25

B = [(Number of encoder pulses) x 4] x [Motor shaft rotating speed]

nic gear
B

A

A = [Reference unit (load travel distance per revolution of load shaft)] x [Load shaft

rotating speed]

Note that the parameter settings must meet the following condition:

0.01 < (E) < 100
A
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Ball Screw

Reference unit: 0.001 mm

Load shaft

Emmzlz@m

Travel distance per _ __6mm

revolution of load shaft — 0.001mm ~ 0000

B Examples of Setting an Electronic Gear Ratio for Different Load Mechanisms

Electronic gear ratio (%) 2048 x 4 x 1 _ Cn-24

6000 X 1

" Cn-25

Ball screw Preset | cn.04 8192
Incremental pitch: 6 mm values
encoder: Cn-25 6000
2048 pulses per revolution
Disc Table )
Travel distance per — 360° _ 3600
revolution of load shaft 01°
Reference unit: Gear ratio:
0.1° 3:1

Load shaft

Incremental encoder:

2048 pulses per revolution

Electronic gear ratio (g) —2048 x4 x3 _ Cn-24

3600 x 1

~ Cn-25

Preset | cno4 | 24576

values
Cn-25 3600

Belt & Pulley
Reference unit: 0.0254 mm Travel distance per = 314x100mm _ 45360
Load shaft revolution of load shaft 0.0254mm
Gear ratio: Electronic gear ratio (5) = 1024 x 4 x 2.4 _ Cn-24
2.4:1 Pulley diameter: A 12362 x 1 Cn-25
100 mm
_ 9830.4 _ 49152
Absolute encoder: = 12362 _ 61810 Pr:aset Cn-24 | 49152
1024 pulses per revolution values Cn-25 61810
H Control Block Diagram for Position Control
SGDB SERVOPACK for position control
Cn-1D Cn-24 Cn-27 Cn-1C
reed— . .
Differ- | | forward |} _B. | | Primary Bias
entiation gain A lag filter
Cn-25 0 /COIN
Reference €02 | cn2e  cnos 9‘ 7 signal saMO
pulse X1 5] - CnA . servomotor
> X2 1 & + +
A Error - Speed | _| Current >
x4 Cnds - counter Ke loop loop @
Smooth- : l——> T
ing '
PG signal Encoder
output Cn-0A
- Frequency;
- dividing
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3.2.6 Using Contact Input Speed Control

The contact input speed control function provides easy-to-use speed control. It allows
the user to initially set three different motor speeds in parameters, select one of the
speeds externally by contact input and run the motor.

SGDB SERVOPACK
PCON 50— 1on41 ( >
Contact /PCL X

input GO 1CN-45 SGMO
oL servomotor
—O O— 1CN-46

Speed selection

SPEED1 Cn-1F

No external speed setting SPEED2  Cn-20 The motor is operated at the
device or pulse generator is speed set in the parameter.
required. SPEED3  Cn-21

Parameters

B Using the Contact Input Speed Control Function

To use the contact input speed control function, perform Steps a) to c).

1. Set memory switch Cn-02 as follows.

Cn-2B Control Mode Selection Factory For Speed/Torque Control
Setting: 0 and Position Control
Enables the contact input speed control function. SERVOPACK
— 3o Runthe

If the contact input speed control function is —o intomaly O
used, the contents of the input signals shownbe-  contact input | speed Servomotor
low will change. SPEED1

SPEED?2

SPEED3

When this memory switch is reset, the meanings of the following signals will also
change:

Monitor mode (Un-05) bit 7 and bit 8
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Setting Meaning Input Signal
Does not use /P-CON (1CN-41) Used to switch between P control and Pl
0,1,2, th tact control and to perform other functions.
7,8,9, | necontac
1’0 ’11’ input speed /P-CL (1CN-45) Used for forward external current limit input
’ control function. | | /N-CL (1CN-46) Used for reverse external current limit input
Uses the 0: OFF, 1: ON
contact input
speed control | 5 oy /P-CL | /N-CL | Speed Setting
function.
Note In the Direction 0 0 0 refe e and so o
reference and so on
case 9f of rotation
the posi-
3.4.5 tion con- | |0: Forward 0 1 | Cn-1F, SPEED1
’ 6, ’ trol type, 1: Reverse
the _refer- 1 1 | cn-20, SPEED2
ence -9,
pulse in-
hibit func- 1 0 Cn-21, SPEED3
tion  (IN-
HIBIT)
cannot be
used.

2. Set three motor speeds in the following parameters.

SPEED1 Unit: | Setting Factory For Speed Control only
Cn-1F | 1st Speed (Contact min~! | Range: 0 to | Setting:

Input Speed Control) 10000 100

SPEED2 Unit: | Setting Factory For Speed Control only
Cn-20 |2nd Speed (Contact min~! | Range: 0 to | Setting:

Input Speed Control) 10000 200

SPEEDS3 Unit: | Setting Factory For Speed Control only
Cn-21 | 3rd Speed (Contact min~! | Range: 0 to | Setting:

Input Speed Control) 10000 300

Use these parameters to set motor speeds
when the contact input speed control function
is used.
If a value higher than the maximum speed is
set, the maximum speed value is used.

Speed selection input signals /P-CL (1CN-45)
and /N-CL (1CN-46), and rotation direction
selection signal /P-CON (1CN-41) enable the
motor to run at the preset speeds.

3. Set the soft start time.

Contact input speed control

SERVOPACK

—o00— Runthe

—35o—{ motor at ( )
—35o| internally Servomotor
set speed

Contact
input SPEED1
SPEED2
SPEED3

SFSACC Unit: | Setting Factory For Speed Control only
Cn-07 | Soft Start Time ms | Range: 0 | Setting: 0

(Acceleration) to 10000

SFSDEC Unit: | Setting Factory For Speed Control only
Cn-23 | Soft Start Time ms | Range: 0 | Setting: 0

(Deceleration) to 10000
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Inthe SERVOPACK, a speed reference is mul-

o . Speed
tiplied by the preset acceleration or decelera- reference I |

tion value to provide speed control. @ Soft start
SERVOPACK . g"paeg[j"“m
. . contact input 0
When a progressive speed reference is input speed :

or contact input speed control is used, smooth reference
speed control can be performed. (For normal  cn-07: Set this time interval.
speed control, set “0” in each parameter.)

Set the following value in each parameter. ‘/_3-

Cn-23: Set this time interval.

Maximum

¢ Cn-07: Time interval from the time the motor starts until it reaches the maximum
speed

* Cn-23: Time interval from the time the motor is running at the maximum speed until it
stops

B Operating by Contact Input Speed Control Function

Contact input speed control performs the following operation.

The following input signals are used to start and stop the motor.

Speed Selection 1 (Forward For Speed/Torque
— Input /P-CL 1CN-45 External Torque Limit Input) Control and
Position Control

Speed Selection 2 (Reverse For Speed/Torque
— Input /N-CL 1CN-46 External Torque Limit Input) Control and
Position Control

When Contact Input Speed Control is used:

Contact Signal Parameter
Selected Speed
/P-CON /P-CL | /N-CL Cn-2B
3 Stopped by internal speed refer-
ence 0
4 Analog speed reference input
0 0 (V-REF)
o 5 Pulse reference input (position
control)
6 Analog torque reference input
(torque control)
Direction of 0 1 SPEED 1 (Cn-1F)
rotation
0: Fo_rward 1 1 Common to 3, 4, 5 and SPEED 2 (Cn-20)
rotation 6
1: Reverse
rotation 1 0 SPEED 3 (Cn-21)
————: Not used

Modes Other Than Contact Input Speed Control
Input signals are used as external torque limit input.
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Input signal /P-CON is used to specify the direction of motor rotation.

Proportional Control, etc. For Speed/Torque
— Input /P-CON 1CN-41 Control and

Position Control

When Contact Input Speed Control is used:
Use input signal /P-CON to specify the direction of motor rotation.

/P-CON Meaning
1 Reverse rotation
0 Forward rotation

0: OFF (high level), 1: ON (low level)

Modes Other Than Contact Input Speed Control
/P-CON signal is used for proportional control, zero-clamp and torque/speed control
changeover.

The figure below illustrates an example of operation in contact input speed control mode.
Using the soft start function reduces physical shock at speed changeover.

When Contact Input Speed Control is Used

Motor speed
+SPEED3

3rd speed

Set acceleration and
deceleration values in Cn-07

+SPEED2 and Cn-23 (soft start time).

+SPEED1
Stopped

0

!
!
!
! 1
!
- ;
' | \ Stopped:
SPEEDY }— | .
' | , :
! 1 i [l 1
-SPEED2 |~ X . ! . .
| X : ! , , 2nd speed'
' 1
SPEED3 | | ' ' | ' ' .
X ! ! | ! :  3rd speed
!
' 1 1 ! ! ] '
!
! i 1 1
/P-CL . . ' , . . : :
h >
OFF + OFF [l ON - __ON ' OFF | OFFl ON ' ON |_o,:,:
IN-CL | ' o ; : '
OFF ON . __ON OFF ' OFF ON_'__ON OFF ' OFF
!
| 1 1 1 ! ' 1 1
/P-CON | _ _ ! X .
ON ON ON oN 0 OFF . OFF: OFF . OFF , OFF
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Note Whenthe parameter Cn-2B is set to 5, the soft start function works only in contact
input speed control mode. The soft start function is not available when pulse refer-
ence input is used.

If contact input speed control mode is switched to pulse reference input mode
when the motor is running at the 1st, 2nd or 3rd speed, the SERVOPACK does not
receive a pulse reference until positioning complete signal /COIN is output.

Always start outputting a pulse reference from the host controller after a position-
ing complete signal is output from the SERVOPACK.

Signal Generation Timing for Position Control Type

" r
Motor speed X :
\ \
0 min-1 X !
- -
) |
: \
/COIN i |
: )
: .
Pulse reference ! |
1 ) :
/N-CL ON ' ON ' OFF OFF . ON
T O 1 1
P-cL OFF : ON | ON ! OFF . OFF
Selected speed 1st speed E 2nd speed 3 3rd speed E Pulse reference E 1st speed

t1> 6 ms

The above figure illustrates signal generation timing when the soft start function is
used.

The value of t4 is not influenced by use of the soft start function.

A maximum of 6 ms delay occurs when /P-CL or /N-CL signal is read.

3.2.7 Using Torque Control

The SERVOPACK can provide the following torque control:

Level 1: To restrict the maximum output torque to protect

¢ Torque restriction
the machine or workpiece
Level 2: To restrict torque after the motor moves the

machine to a specified position

* Torque control Level 3: To always control output torque, not speed

—|: Level 4: To switch between torque control and other
control

This section describes how to use levels 3 and 4 of the torque control function.
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H Selecting Torque Control

Use the following parameter to select level 3 or level 4 torque control.

Control Mode Selection Factory For Speed/Torque Control
Cn-2B ) e
Setting: 0 and position Control

This is dedicated torque control.

A motor torque reference value is externally input into the SERVOPACK to control
torque.

Examples of Use: Tension control
Pressure control

Cn-2B Control Mode
Torgue Control SERVOPACK
Torque T-REF
This is a dedicated torque control mode. reference " 1 1oN-9
* A torque reference is input from T-REF Speed limit V-REF_| o o
(1CN-9).
¢ /P-CON is not used.
* Speed reference input V-REF (1CN-5) can
5 be used as speed limit when bit 2 of Cn-02
is setto 1.
¢ Parameter Cn-14 can be used for maximum
speed control.
Example of Use:
SGDB
Tension control SERVOQ
. PACK
Tension
—
Torque Control ++ Speed Control (Analo
Reference)
Torque control and speed control can be SERVOPACK
switched. Speed
reference V-REF
7 | 1CN-5
¢ A speed reference or speed limit value is Eregr:ice TREF
input from V-REF (1CN-5). ————] 1CN-9
Switching
between
* T-REF (1CN-9) inputs a torque reference, Speed  _[PCON Y o1
9 torque feed-forward reference or torque limit :g;ggeence
value depending on the control mode used.
* /P-CON (1CN-41) is used to switch between
torque control and speed control.
When 1CN-41 is | Torque
open control
When 1CN-41is | Speed
atoVv control
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Cn-2B Control Mode

In the Torque Control mode (/P-CON is OFF):
* T-REF reference controls torque.

* V-REF can be used to limit motor speed.
(when bit 2 of Cn-02 is 1)
V-REF voltage (+) limits motor speed during
forward or reverse rotation.

e Parameter Cn-14 can be used to limit the
maximum motor speed. Motor speled

Principle of Speed Restriction:
When the speed exceeds the speed A5 Speed limit range
limit, negative feedback of torque V-REF '
proportional to the difference between
the current speed and the limit speed is
performed to return the speed to within
the normal speed range. Therefore, the
actual motor speed limit value has a
certain range depending on the load

conditions.
9 In the Speed Control mode (/P-CON is ON):
Values set in bit 9 of parameter Cn-02 and bit 8 of Cn-02 determine the
following:
Parameter Speed
Reference Tlcr:r::te
Cn-02 Cn-02 | t
(V?I!R)EF) (T-REF) Remarks

Bit9 Bit8 | (1CN-5,6) | (ICN-9,10)
Speed control

0 0 Speed Cannot be
reference used

Any value can be set in bit 8
Speed control with torque | of Cn-02 (0 and 1 have the

feed-forward same effect).
1 o For details of speed control
with torque feed-forward,
Speed Torque refer to Section 3.2.8 Using
reference feed-forward | Torque Feed-forward
Function.
Speed control with torque For details of speed control
limit by analog voltage with torque limit by analog
reference voltage reference, refer to
0 1 Section 3.2.9 Using Torque
Speed Torque limit | Restriction by Analog Voltage
reference value Reference.
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Cn-2B Control Mode

Position Control + Torque Control

This mode allows switching between position control and torque control.
¢ /P-CON (1CN-41) is used to switch the control mode between position

control and torque control.

Position
control

Torque
control

When 1CN-41 is
open

When 1CN-41 is
atoVv

Speed Control (Contact Reference) ++ Torque Control

This mode allows switching between speed control (contact
reference) and torque control.

¢ /P-CL (1CN-45) and /N-CL (1CN-46) are used to switch the control mode

between speed control (contact reference) and torque control.

1CN-45

1CN-46

Open

Open

Torque
control

Open

Closed

Closed

Closed

Closed

Open

Speed
control
(contact
reference)

M Input Signals

The following input signals perform torque control.

SGDB SERVOPACK
. T-REF 1CN-9
Torque reference input { tp > rT:fEr:ice
(Analog voltage input) sG 1CN-1Q
Lo V-REF !
Speed limit input { - 1CN-5 | > Spaed
(Analog voltage input) L SG 1CN-6 |
v

I P: Represents twisted-pair cables

— Input T-REF 1CN-9

— Input SG 1CN-10

Torque Reference Input For Speed/Torque
Control Only

Signal Ground for Torque For Speed/Torque

Reference Input Control Only

These signals are used when torque control is se-
lected.

300

Reference

Motor torque is controlled so that it is proportional
to the input voltage between T-REF and SG.

Standard
setting

Standard Setting
Cn-13[F30:[IThis[$etting[Mmeans[thatB[V[is[équiva-

lent to rated torque.

L

70 5 10 15
-+-100  Input voltage
i %

-200
Set the
R slope in
300 Cn-13
(TCRFGN).
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Examples: +3 V input — Rated torque in forward direction
+9 V input — 300% of rated torque in forward direction
-0.3 V input — 10% of rated torque in reverse direction

Parameter Cn-13 can be used to change the voltage input range.

H H SGDB
Example of Input Circuit: SERVOPACK

See the figure on the right. RICRY

1/2 W or more

w12y T-REF
. . 2kQ r K
« For noise control, always use twisted- I B 1eN-e

pair cables. 1ON-10

» Example of Variable Resistor for Speed Setting:
Type 25HP-10B manufactured by Sakae Tsushin Kogyo Co., Ltd.

_ - Speed Reference Input (or For Speed/Torque

g InpUt V-REF 1CN-5 Speed Limit Input) Control Only
- Signal Ground for Speed For Speed/Torque

g InpUt SG 1CN-6 Reference Input Control Only

These signals are used when speed control is se-
lected. Reference

speed (min-1)

4500

For normal speed control, always connect these

Standard 10 15

signal terminals. setting it voliage
W)
= : Set the slope
Motor speed is controlled so that it is proportional L s veRrew),

to the input voltage between V-REF and SG.

Standard Example
Cn-03 = 500: This setting means that 6 V is equivalent to 3000 min-1.

Examples: +6 V input — 3000 min~1 in forward direction
+1 V input — 500 min~1 in forward direction
-3 Vinput — 1500 min~1 in reverse direction

Parameter Cn-03 can be used to change the voltage input range. (This is also applicable
to speed restriction.)

Example of Input Circuit: S PAGK
See the figure on the right. 470 Q 1/2 W or more
w12y V-REF
« For noise control, always use twisted- T 2ka P o 1ON-5
pair cables. 1CN-6

* Example of Variable Resistor for Speed Setting:
Type 25HP-10B manufactured by Sakae Tsushin Kogyo Co., Ltd.
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* Using /P-CON Signal

— Input /P-CON

1CN-41

Proportional Control, etc.

For Speed/Torque
Control and
Position Control

* The function of this input signal varies according
to the Cn-2B setting.

/P-CON |

SGDB SERVOPACK

Switching between P control and PI control |

Switching between zero-clamp enabled
mode and zero-clamp prohibited mode

Switching between INHIBIT enabled mode
and INHIBIT prohibited mode

Switching the control mode |

Changing the direction of rotation |

Cn-2B
Setting

Meaning of /P-CON Signal

0,1

Switching between P control
and PI control.

(Not used)

3,4,5,6

Switching the direction of
rotation when contact input
speed control mode is selected.

7,8,9

Switching the control mode.

10

Switching between zero-clamp
enabled and zero-clamp
prohibited modes.

11

Switching between INHIBIT
enabled and INHIBIT prohibited
modes.

W Parameters

Set the following parameters for torque control according to the servo system used.

TCRFGN Unit: Setting
Cn-13 | Torque Reference 0.1 V/Rated | Range:
Gain Torque 10 to 100

Factory For Speed/Torque
Setting: Control Only
30

Sets the voltage range of torque reference input
T-REF (1CN-9) according to the output form of the
host controller or external circuit.

The factory setting is 30, so the rated torque is 3V

(30 x 0.1).
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Reference torque

Rated torque

Reference
voltage (V)

Set this reference voltage.
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TCRLMT
Cn-14

Control

Speed Limit for Torque

Unit: | Setting
min~! | Range: 0 to
10000

Factory
Setting:
10000

For Speed/Torque
Control Only

Sets a motor speed limit value in torque control

mode.

This parameter is used to prevent machine over-

speed during torque control.

Speed Control Range for Torque Control

Motor speed

TCRLMT-fzasas

- Torque i
 control
prange i

Torque
VREFGN Unit: Setting For Speed/Torque
Cn-03 | Speed Reference (min-)/vV | Range: 0 Control Only
Gain to 2000
Sets the voltage range of speed reference input V- Set this

REF (1CN-5) according to the output form of the~?
host controller or external circuit.

The factory setting is rated speed +-1%/6V.

Motor Series Factory Setting
SGMG (1500 min-1) 250
SGMG (1000 min-1) 167
SGMD 333
SGMS, SGM, SGMP 500

Reference
speed
(min=T)

slope.

Reference
voltage (V)
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For speed control (analog reference) only.

3.2.8 Using Torque Feed-forward Function

The torque feed-forward function reduces positioning time. It differentiates a speed refer-
ence at the host controller (prepared by the customer) to generate a torque feed-forward
reference, then sends this torque feed-forward reference and the speed reference to the

SERVOPACK.

Too high a torque feed-forward value will result in overshoot or undershoot. To prevent
this, set the optimum value while observing system response.

Connect a speed reference signal line and torque feed-forward reference signal line from
the host controller to V-REF (1CN-5, 1CN-6) and T-REF (1CN-9, 1CN-10), respectively.

Schematic Block Diagram for Torque Feed-forward Control

Servomotor

Host controller SERVOPACK
for )

Position
reference ¥

(Cn-05)

calculation

Frequency

dividing

ol
Integration

Current
loop

PG

Encoder

KP:  Position loop gain
KFF: Feed-forward gain

l How to Use Torque Feed-forward Function

To use the torque feed-forward function, set the following memory switch to 1.

Selection of Torque

Cn-02 Bit 9 Feed-forward Function

Factory
Setting: 0

For Speed/Torque Control
Only

Enables the torque feed-forward function.

To use the torque feed-forward function, input a speed reference to the V-REF terminal
and a torque feed-forward reference to the T-REF terminal.

The host controller must generate a torque feed-forward reference.

Setting Meaning
0 Does not use the torque feed-forward function.
1 Uses the torque feed-forward function.
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* This function cannot be used with the function for torque restriction by analog voltage
reference, described in Section 3.2.9 Using Torque Restriction by Analog Voltage Ref-
erence.

* For parameters and control modes, refer to Appendix C List of Parameters.

H Setting a Torque Feed-forward Value in Parameter Cn-13

The factory setting is Cn-13 = 30. If, for example, the torque feed-forward value is + 3V,
torque is restricted to +100% (rated torque).

TCRFGN Unit: 0.1 | Setting Factory For Speed/Torque
Cn-13 | Torque Reference V/Rated | Range: Setting: Control Only
Gain Torque 10to 100 |30

3.2.9 Using Torque Restriction by Analog Voltage Reference

For speed control (analog reference) only.

This function restricts torque by assigning the T-REF terminal (1CN-9, 1CN-10) a torque
limit value in terms of analog voltage. Since torque reference input terminal T-REF is
used as an input terminal, this function cannot be used for torque control.

Schematic Block Diagram for Torque Restriction by Analog Voltage Reference

Torque limit value A
T-REF Cn-13

Speed reference V-REF +
—»C

v

Speed loop + ¥/ :
) —» Torque
gain (Cn-04) % T reference

Integration
(Cn-05)

Torque limit value

Speed feedback

l How to Use Torque Restriction by Analog Voltage Reference

To use this torque restriction function, set the following memory switch to 1.

Cn-02 Bit 8 Torque Restriction by Analog | Factory For Speed/Torque Control
Voltage Reference Setting: 0 Only

Enables this torque restriction function.

To use this function, input a speed reference to the V-REF terminal and a torque limit val-
ue to the T-REF terminal.
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This function cannot be used for torque control.

Torque restriction cannot be set separately for forward and reverse rotation. (The same

setting applies to both forward and reverse rotation.)

Setting

Meaning

0

Does not use the T-REF terminal as a torque limit value input terminal.

1

Uses the T-REF terminal as a torque limit value input terminal.

* This function cannot be used with the torque feed-forward function described in Section

3.2.8 Using Torque Feed-forward Function.

* For parameters and control modes, refer to Appendix C List of Parameters.

M Setting a Torque Limit Value in Parameter Cn-13

The factory setting is Cn-13 = 30. If, for example, the torque limit value is 3 V, torque is

restricted to 100% (rated torque).

Cn-13

TCRFGN
Torque Reference
Gain

Unit: 0.1 V/
Rated
Torque

Setting
Range:
10 to 100

Factory
Setting:
30

For Speed/Torque
Control Only




3.2 Setting[Parameters[A ccording[to[Host[Controller

3.2.10 Using the Reference Pulse Inhibit Function (INHIBIT)

This function causes the SERVOPACK to stop counting input reference pulses in posi-
tion control mode.

While this function is being used, the motor remains in servo locked (clamped) status.
The /P-CON signal is used to enable or prohibit this function.

When this function is used, therefore, the /P-CON signal cannot be used to switch be-
tween proportion (P) control and proportional/integral (P1) control for speed loop. (Pl con-
trol is always used.)

Schematic Block Diagram for INHIBIT Function
SGDB SERVOPACK

f
1

Reference pulse 1

’<\ ) O l +.
OFF
Error

" A counter
ON
/P-CON I

/P-CON——0> —

\¢

Feedback pulse

Hl How to Use Reference Pulse Inhibit Function: INHIBIT

To use the INHIBIT function, set the Cn-2B constant as follows.

Control Mode Selection Factory For Position Control Only
Cn-2B )
Setting: 0

Enables the INHIBIT function.

Setting Meaning
Does not use the INHIBIT function.
Reference pulses are always counted.

Uses the INHIBIT function.
/P-CON signal is used to enable or prohibit the INHIBIT function.

0

/P-CON Meaning
OFF Counts reference pulses.
1 Prohibits the SERVOPACK from counting

ON reference pulses.
The motor remains in servo locked (clamped)
status.
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3.2.11 Using[dhe[Reference[Pulse[Input[Filter{$ election[Function
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H Relationship between INHIBIT Signal and Reference Pulse

/INHIBIT signal L—l OFF ' ON

(/P-CON) !

1
'
1
h
:
Reference pulse —‘—'—'—'J. ) I—I L‘I LJ |_I .l_'—""_x
1 1 1 '
1 1 1 1
{1 > 2
0 '

4>
Input reference pulses n2=> 05ms

are not counted
during this period.

3.2.11 Using the Reference Pulse Input Filter Selection Function

This function selects a reference pulse input filter inside the SERVOPACK according to
the output form of reference pulses from the host controller.

H How to Use Reference Pulse Input Filter

Set the following memory switch according to the output form of reference pulses from
the host controller:

Cn-02 Bit F Reference Pulse Input Filter | Factory For Position Control Only

Selection Function Setting: 0

Sets the memory switch according to the output form (line driver or open collector) of ref-
erence pulses from the host controller.

Setting

Meaning

0

Output form of reference pulses from host controller: Line driver output (maximum
frequency of reference pulse: 450 kpps)

1

Output form of reference pulses from host controller: Open collector output
(maximum frequency of reference pulse: 200 kpps)

For open collector output, the wire length must be as short as possible (maximum 3 m).



3.2 Setting[Parameters[A ccording[to[Host[Controller

3.2.12 Using the Analog Monitor

The following two analog voltage monitor signals are output.

- - Torque Monitor For Speed/Torque Control
Output — TRQ-M 1CN-16 and Position Control

- - Speed Monitor For Speed/Torque Control
Output — VTG-M 1CN-17 and Position Control

The following memory switch is used to modify the signal specifications.

Bit 6 TRQ-M Specifications Factory
Setting: 0
. VTG-M Specifications Factory
Cn-02 | Bit7 Setting: 0
Bit E Error Pulse Monitor Level Factory
Changeover Setting: 0
TRQ-M
Cn-02 Bit 6 Control Mode Specifications
0 —— Torque monitor
(F2V/+£100% torque)
1 Torque control (Undefined)
Speed control Speed reference monitor*
Position control Reference pulse speed
monitor*
VTG-M
Cn-02 Bit 7 Control Mode Specifications
0 — Speed monitor*
1 Speed/torque (Undefined)
control
Position control Error pulse Cn-02 bitE=0: ¥0.05V/+1
monitor reference unit
Cn-02 bit E =1: ¥0.05V/+£100
reference units

*  For the SGMG and SGMD series, the unitis ¥2V/+ 1000 min-1.
For the SGMS, SGM and SGMP series, the unitis F1V/+1000 min-1.

Analog monitor can also be available with exclusive-use cable (type: DE9404559) from
5CN connector.

White
Red
// Cable Color Signal Name Contents
T Red VTG-M Speed/error pulse
5CN monitor
‘. White TRQ-M Torque/speed
\\ reference monitor
Black -
Black Black (x2) GND Grounding
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3.3.1 Setting[Parameters

3.3 Setting Up the = SERVOPACK

This section describes how to set parameters to operate the SGDB SERVOPACK.

3.3.1 Setting Parameters

3-series SERVOPACKS provide many functions, and have parameters to allow the user
to specify each function and perform fine adjustment.

SGDB SERVOPACK

Parameters

Digital Operator is used to set

parameters.
Parameters are divided into the following two types.
Memory switch Each bit of this switch is turned ON or OFF to specify a
Cn-01, Cn-02 function.
Parameter setting A numerical value such as a torque limit value or speed
Cn-03 and later loop gain is set in this parameter.
Parameter Name and Code Remarks
Cn-01 Memory switch Each bit number has a
Cn-02 Memory switch switch (ON/OFF).
Cn-03 VREFGN Speed reference gain
on-.. P ter setti
Cno. arameter setting
Cn-2D OUTSEL Output signal selection

For a list of parameters, refer to Appendix C List of Parameters.

For details of how to set parameters, refer to Section 4.1.6 Operation in Parameter Set-
ting Mode
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3.3.2 Setting the Jog Speed

Use the following parameter to set or modify a motor speed when operating the =-series
Servo from a Digital Operator:

JOGSPD Unit: | Setting Factory For Speed/Torque
Cn-10 | Jog Speed min-! | Range: 0 | Setting: Control and Position
to 10000 |500 Control
This parameter is used to set a motor speed when Operation Using Digital Operator

the motor is operated using a Digital Operator.

If a value higher than the maximum speed is set,
the maximum speed value is used.
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3.3.3 Setting[the[Number{ofiEncoder{Pulses
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3.3.3 Setting the Number of Encoder Pulses

To ensure that the XZ-series Servo System operates properly, set the type of the encoder
to be used and the number of encoder pulses per revolution in the following parameters:

Cn-01 BitE

Encoder Type Selection

Factory
Setting: 0

For Speed/Torque Control
and Position Control

Set the encoder type according to the servomotor type to be used.

After changing the memory switch setting, turn the power OFF, then ON.

Motor Type Number of Encoder Pulses Per Revolution Preset Value
encoder
specifications
2 Incremental encoder: 8192 pulses per revolution
3 Incremental encoder: 2048 pulses per revolution 0
6 Incremental encoder: 4096 pulses per revolution
W Absolute encoder: 1024 pulses per revolution ]
S Absolute encoder: 8192 pulses per revolution
PULSNO Unit: Pulses Setting For Speed/Torque
Number of Per Revolution | Range: Control and
Cn-11 | Encoder Pulses Number of Position Control
Encoder
Pulses

Set the number of encoder pulses according to the servomotor type to be used. If this
parameter is set incorrectly, system operation cannot be guaranteed.

After changing the memory switch setting, turn the power OFF, then ON.

Motor Type Number of Encoder Pulses Per Revolution Preset Value
encoder
specifications
2 Incremental encoder: 8192 pulses per revolution 8192
3 Incremental encoder: 2048 pulses per revolution 2048
6 Incremental encoder: 4096 pulses per revolution 4096
W Absolute encoder: 1024 pulses per revolution 1024
S Absolute encoder: 8192 pulses per revolution 8192




3.3 Setting[Up[the SSERVOPACK

3.3.4 Setting the Motor Type

To ensure that the =-series Servo System operates properly, set the type of the servomo-
tor to be used in the following parameter.

Motor Selection For Speed/Torque Control

Cn-2A and Position Control

Set this memory switch according to the servomotor type to be used.
After changing the parameter setting, turn the power OFF, then ON.

Group SERVOPACK Type Motor Type Cn-2A Setting
05 SGDB-03ADM SGMG-03A[IB 171
SGDB-05AD SGM-04A 106
SGDB-05ADP SGMP-04A 126
SGDB-05ADG SGMG-05AIA 142
10 SGDB-07ADM SGMG-06A1B 172
SGDB-10AD SGM-08A 107
SGDB-10ADP SGMP-08A 127
SGDB-10ADG SGMG-09A[IA 143
SGDB-10ADM SGMG-09A[1B 173
SGDB-10ADS SGMS-10ACIA 163
15 SGDB-15ADM SGMG-12ACB 174
SGDB-15ADG SGMG-13ALIA 144
SGDB-15ADP SGMP-15A 128
SGDB-15ADS SGMS-15AC0A 164
20 SGDB-20ADG SGMG-20ACIA 145
SGDB-20ADM SGMG-20AC1B 175
SGDB-20ADS SGMS-20ACIA 165
30 SGDB-30ADD SGMD-22AJA 155
SGDB-30ADG SGMG-30AIA 146
SGDB-30ADM SGMG-30AIB 176
SGDB-30ADS SGMS-30AIA 166
44 SGDB-44ADD SGMD-32ACJA 156
SGDB-44ADG SGMG-44AC0A 147
SGDB-44ADM SGMG-44A1B 177
SGDB-44ADS SGMS-40ACIA 167
SGDB-50ADD SGMD-40ACJA 157
SGDB-50ADS SGMS-50AIA 168
60 SGDB-60ADG SGMG-55AC1A 148
SGDB-60ADM SGMG-60A[1B 178
75 SGDB-75ADG SGMG-75AC0A 149
1A SGDB-1AADG SGMG-1AALIA 140
1E SGDB-1EADG SGMG-1EACIA 150

The motor type used can be changed within the same group by altering the Cn-2A set-

ting.
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3.3.5 Adjusting[the[Encoder{Supply[Voltage

3.3.5 Adjusting the Encoder Supply Voltage

The encoder power voltage at the encoder input part must be between 4.75and 5.25 V. If
the encoder cable is long, adjust the encoder supply voltage by setting the following pa-

rameter.

Cn-2C | Voltage
Adjustment

Encoder Power Unit: 0.1 mV

Factory Setting: 52500

For Speed/Torque
Control and
Position Control

The following values apply to standard cables:

Incremental encoder

Length of cables 3m 5m 10m 15m 20m
15-bit absolute encoder 55000 57000
12-bit absolute encoder 52500 54000 55500

Note that the system may fail to operate normally or break down if the setting is too high or

too low.

104



3.4 Setting[§top[Mode

3.4 Setting Stop Mode

This section describes how to stop the motor properly.

3.4.1 Adjusting Offset
H “Why Does not the Motor Stop?”

When 0V is specified as reference voltage for speed/torque control (analog reference),
the motor may rotate at a very slow speed and fail to stop. This happens when reference
voltage from the host controller or external circuit has a slight reference offset (in mV
units). If this offset is adjusted to 0 V, the motor will stop.

When reference voltage from the host
controller or external circuit has an offset

Offset
Reference

voltage

Reference Offset is corrected
by the

voltage ¢
P SERVOPACK.
Reference .
speed or e

Reference speed
reference torque or reference torque

Offset adjustment

M Adjusting the Reference Offset

The following two methods can be used to adjust the reference offset to 0 V.

Automati justment of referen . . .

offs?at atic adjustment of reference Reference offset is automatically adjusted to 0 V.
Manual adjustment of reference Reference offset can be intentionally set to a
offset specified value.

NOTE If a position control loop is formed in the host controller, do not use automatic adjustment
in 1. Always use manual adjustment in 2.

105



APPLICATIONS OF X-SERIES PRODUCTS

3.4.2 Using[Dynamic[Brake
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For detailed adjustment procedures, refer to the following sections.

Adjustment Method

Automatic adjustment of reference Section 4.2.4 Reference Offset Automatic Adjustment

offset
Manual adjustment of reference Section 4.2.5 Reference Offset Manual Adjustment
offset Mode

3.4.2 Using Dynamic Brake

To stop the servomotor by applying dynamic brake (DB), set desired values in the fol-
lowing memory switch. If dynamic brake is not used, the servomotor will stop naturally
due to machine friction.

Cn-01Bit 6 How to Stop Motor When Factory For Speed/Torque Control
Servo is Turned OFF Setting: 0 and Position Control
Operation to Be Performed For Speed/Torque Control

Cn-01Bit 7 When Motor Stops After and Position Control
Servo is Turned OFF

The SERVOPACK enters servo OFF status when:

Servo OFF

* Servo ON input signal (/S-ON, 1CN-40) is After stop
* Servo alarm arises o/] dynamic  Bit7
. " Holdi
* Power is turned OFF Bit 6 1
- N |
Specify how to stop the motor when one of the to astop

above events occurs during operation.

Setting Meaning
0 Stops the motor by dynamic brake.
Cn-01 bit 6 1 Causes the motor to coast to a stop.
The motor power is OFF and stops due to machine friction.

If dynamic brake stop mode is selected, specify the operation to be performed when
the motor stops.

Setting Meaning
Cn-01 bit 7 0 Releases dynamic brake after the motor stops.
n- .
! 1 Does not release dynamic brake even after the motor stop.

For 2.0 kW type, bit 7 of Cn-01 can be set to 0 only.

Dynamic brake (DB)

SERVOPACK Servomotor

One of the general methods to cause a motor sudden stop.
“Dynamic brake” suddenly stops a servomotor by shorting its
electrical circuit.

This dynamic brake circuit is incorporated in the SERVOPACK.




3.4 Setting[Stop[Mode

3.4.3 Using Zero-Clamp

The zero-clamp function is used for a system in which the host controller does not form a
position loop by speed reference input.

In other words, this function is used to cause the motor to stop and enter a servo locked
status when the input voltage of speed reference V-REF is not 0 V. When the zero-clamp
function is turned ON, an internal position loop is temporarily formed, causing the motor
to be clamped within one pulse. Even if the motor is forcibly rotated by external force, it
returns to the zero-clamp position.

Speed reference less than
Cn-29 setting is ignored Jﬁm
instantaneously
Host controller /

i =

RO00oBIAl

H Setting Memory Switch

Set the following memory switch so that input signal P-CON can be used to enable or
disable the zero-clamp function.

Control Mode Selection Factory For Speed Control Only
Cn-2B )
Setting:0

Proportional Control, etc. For Speed/Torque

— Input /P-CON 1CN-41 Control and

Position Control

Cn-2B Control Mode
Zero-clamp Speed Control SGDB SERVOPACK
This speed control allows the Speed reference V-REF
zero-clamp function to be set when 1CN-5
the motor stops. Zero-clamp /P-CON| 1GN-41

® A speed reference is input from
V-REF (1CN-5).
® /P-CON (1CN-41) is used to turn

10 the zero-clamp function ON or OFF.
/P-CON Turns Zero-clamp is performed when the
(1CN-41) is zero-clamp following two conditions are met:
open (OFF) function OFF /P-CON signal is closed.
/P-CON Turns Motor speed is below the value set
(1CN-41) is zero-clamp in Cn-29 (ZCLVL).
closed (0V) function ON
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3.4.4 Using[Holding[Brake

H Settings

Set in the following parameter the motor speed level at which zero-clamp is to be per-

formed:
ZCLVL Unit: | Setting Range: | Factory For Speed Control
Cn-29 | Zero-Clamp Level min~1 | 0 to 10000 Setting: Only
10

If zero-clamp speed control is selected, set the motor speed level at which zero-clamp is
to be performed. If a value higher than the maximum motor speed is set, the maximum

speed value is used.

Conditions for Zero-clamp

Zero-clamp is performed when all the following conditions are met:

* Zero-clamp speed control is selected (Parameter Cn-2B=10).
* /P-CON (1CN-41) is turned ON (0 V).
* Motor speed drops below the preset value.

V-REF speed reference

Speed £
Presetvalue for | ; ------- N\ ; A .\ -------

zero-clamp : , Time
/P-CON input ——|  Oven(oF) | Cosea O
Zero-clamp being ; L :
performed : ; . :
3.4.4 Using Holding Brake
Holding brake is useful when a servo drive is used Servomotor

to control a vertical axis. A servomotor with brake
prevents the movable part from dropping due to
gravitation when the system power is turned OFF.

Holding brake

Prevents movable

l due to gravitation
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3.4 Setting[Stop[Mode

When using the holding brake, turn ON and OFF the brake with the following timing be-
cause a delay occurs. The brake interlock is useful for adjusting the timing.

SERVOPACK OFF | ON 1
control power supply
SERVOPACK OFF | ON |
main power supply *{
OFF ON
Servo ON
Holding brake power supply OFF S ON LT
Brake contact part Open A
(Lining) *2 *2 *6
200msto 1.0 s
Speed reference oV l
Motor rotation
*4 t
to !
*3 *5
200ms or more to+ty

*1 Apply the holding brake at the same time as the Servo ON.

* 2 The mechanical contact takes 180 ms max. to be opened when the brake is turned ON and 100 ms max. to be closed when turned
OFF.

* 3 Allow 200 ms or more between the moment when the brake is turned ON and when the speed reference is input.

*4 t, indicates the motor stopping time. The table below shows the fomula.

*5 Do not turn OFF the brake power supply before the motor stops. Normally, {, + t; is approx. 1 to 2 seconds.

*6 In 0.2 to 1.0 seconds after turning OFF the brake power supply, turn OFF the servo ON.

Using Sl Units Using Gravitational Units

_ (utJ) X Ny _ (GD 4+ GD?}) X Ny

ST Tty O =TS x (4T O
Jys : Rotor moment of inertia (kg-m?) GD}, : Motor GD{kg-m?)
J, : Load moment of inertia (kg-m2) GD} : Load GD{kg-m?)
N, : Motor speed (min~1) N, : Motor speed (min~1)

T» : Motor deceleration torque (N-m)

T, : Motor deceleration torque (kg-m)

T, : Load torque (N-m)

T, : Load torque (kg-m)

NOTE

The built-in brake in servomotor with brake is a de-energization operation type, which is

used for holding purposes only and cannot be used for braking purposes. Use the holding
brake only to retain a stopped motor. Brake torque is more than about 120% of the rated

motor torque.
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3.4.4 Using[Holding[Brake cont.

H Connection Example

Use SERVOPACK contact output-signal /BK and brake power supply to form a brake
ON/OFF circuit.

An example of standard wiring is shown below.

SGM[] servomotor

SGDB SERVOPACK with brake
Power supply
]
v
w
+
+24!L ] L E- . -i Motor plug
T /BK- S0mA| _’ N
2CN L
BK-RY Blue or
—_— yellow Red
o o
White | AC DC | Black
Brake power supply
BK-RY: Brake control relay Brake power supply has two types (200 V, 100 V).

Brake Interlock Output For Speed/Torque
Output — /BK Control and
Position Control

This output signal controls the brake when a motor with brake is used. This signal termi-
nal need not be connected when a motor without brake is used.

Related Parameters

Cn-12 Time delay from brake signal until servo OFF

Cn-15 Speed level for brake signal output during operation

Cn-16 Output timing of brake signal during motor operation

ON Status:
. . . Releases the brake.
Circuit is closed or signal is at low level.
OFF Status: .
Circuit is open or signal is at high level. Applies the brake.

Set the following parameter to specify the 1CN pin to which the BK signal is output.

Setting | Factory |For
. : : Range: | Setting: | Speed/Torque
Cn-2D | OUTSEL Output Signal Selection 1010|210 Control and
666 Position Control

This parameter is used to select a function signal as the 1CN output signal.

1s place Select the 1CN-25 and 1CN-26 (/COIN, /V-CMP) functions.
10s place Select the 1CN-27 and 1CN-28 (/TGON) functions.
100s place | Select the 1CN-29 and 1CN-30 (/S-RDY) functions.
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Example:/BK is output to 1CN-27 and 1CN-28.

Cn-2D=[14]
F:’I;z:t Function
0 /COIN, /V-CMP
(Can be allocated to 1CN-25 and 1CN-26 only.)
1 /TGON
2 /S-RDY
3 /CLT
4 /BK
5 Overload warning
6 Overload alarm

H Brake ON Timing

If the machine moves slightly due to gravity when the brake is applied, set the following
parameter to adjust brake ON timing:

Time delay from the Unit: | Setting | Factory |For
cn-12 | BRKTIM time a brake signalis |10 ms | Range: | Setting: | Speed/Torque

output until servo OFF 0to50 |0 Control and
status occurs Position Control
This parameter is used to set output timing of Brake Timing when Motor is in Stopped Status

brake control signal /BK and servo OFF operation | /S-ON input SenvoON [gooorr

(1CN-40)
motor output stop) when SGM[] servomotor with P
E)rake is usped i /BH outut _rake [ Apply brake

.
Servo ONJOFF | Motoris ON Votor is
* OFF

operation (motor N
ON/OFF status) . ‘:
BRKTIM

With the standard setting, the servo is turned OFF when /BK signal (brake operation) is
output. The machine may move slightly due to gravitation. This movement depends on
machine configuration and brake characteristics. If this happens, use this parameter to
delay servo OFF timing to prevent the machine from moving.

For brake ON timing during motor operation, use Cn-15 and Cn-16.
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3.4.4 Using[Holding[Brakecont.

H Settings

112

Set the following parameters to adjust brake ON timing so that holding brake is applied

when the motor stops.

Speed Level at which | Unit: | Setting Factory | For
Brake Signal Is Output | min-! | Range: Setting: | Speed/Torque
Cn-15 | BRKSPD during Motor Operation 0 to 10000 | 100 Control and
Position
Control
Output Timing of Brake | Unit: | Setting Factory | For
Signal during Motor 10 ms | Range: 10 | Setting: | Speed/Torque
Cn-16 | BRKWAI Operation to 100 50 Control and
Position
Control

Cn-15 and Cn-16 are used for SGM[J servomo-
tors with brake. Use these parameters to set
brake timing used when the servo is turned OFF
by input signal /S-ON (1CN-40) or alarm occur-
rence during motor rotation.

Brakes for SGML] servomotors are designed as
holding brakes. Therefore, brake ON timing when
the motor stops must be appropriate. Adjust the
parameter settings while observing machine op-
eration.

* Conditions for /BK signal output during motor
operation. The circuit is opened in either of the
following situations.

Brake Timing when Motor is in Stopped Status

Power OFF by
/S-ON input
(1CN-40) or
alarm
occurrence

Motor speed
(min=T)

BRKSPD
(Cn-15)

/BK output

Servo ON
Servo OFF

1
! Stop by dynamic
! brake or coasting
to a stop (Cn-01
bit 6)

¢
'
'

Looeemem oD
! 1
R .
' 1
) !

Release | Apply brake

' I

brake
., BRKWAI |
]

(Cn-16)
When this time elapses, /BK signal is output.

1 Motor speed drops below the value set in Cn-15 (BRKSPD) after servo OFF occurs.

2 | The time set in Cn-16 (BRKWAI) has elapsed since servo OFF occurred.

If a value higher than the maximum speed is set, the maximum speed value is used.




3.5 Running[the[Motor{$§moothly

3.5 Running the Motor Smoothly

This section explains how to run the servomotor smoothly.

3.5.1 Using the Soft Start Function

The soft start function adjusts progressive speed reference input inside the SERVO-
PACK so that acceleration and deceleration can be as constant as possible. To use this
function, set the following parameters.

SFSACC Unit: | Setting | Factory | For Speed Control
Cn-07 Soft Start Time (Acceleration) ms | Range: |Setting: | Only
0to 0
10000
SFSDEC Unit: | Setting | Factory | For Speed Control
Cn-23 Soft Start Time (Deceleration) ms | Range: |Setting: | Only
0to 0
10000
In the SERVOPACK, a speed reference is multi- Speed _,_———I_
plied by the acceleration or deceleration value set reference
in Cn-07 or Cn-23 to provide speed control. Softstart
. Maximum
SGDB -’ speed
Smooth speed control can be achieved when pro- Piom apoed an
gressive speed references are input or when con- reference or o7 St this time interval.
tact input speed control is used. Normally, set w_ Maximum
these to “0”. ;D gpecd

Cn-23: Set this time interval.

Set these parameters as follows.

Cn-07: Time interval from the time the motor starts until the maximum speed is
reached

Cn-23: Time interval from the time the motor is running at the maximum speed until it
stops
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3.5.3 Adjusting[Gain

3.5.2 Using the Smoothing Function

The smoothing function adjusts constant-frequency reference input inside the SERVO-
PACK so that acceleration and deceleration can be as constant as possible. To use this
function, set the following parameter.

ACCTME Position Reference Unit: Setting | Factory |For
Cn-26 Acceleration/Deceleration | 0.1 ms | Range: | Setting: | Position
Time Constant 0to640 |0 Control
(Smoothing) Only
This function performs acceleration/deceleration .~ SERVOPACK
processing for input reference pulses (primary lag  puise Servomotor
., Junnnnn Accelerati
characteristics). I
This function prevents the motor from running at
- i - . Hzy  JUUUUUUIARARNAD
progressive speeds in the following cases: Reference”
pulse l
frequency D Apply acceleration/deceleration
* When the host controller which outputs refer- 7 PrOSeSsiS
ences cannot perform acceleration/decelera- el ! "} cns (accTME)
tion processing Reference | ;

pulse UMV L]
frequency
* When reference pulse frequency is too low

* When reference electronic gear ratio is too high (more than 10 times)

This function does not change the travel distance (number of pulses).

3.5.3 Adjusting Gain
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If speed loop gain or position loop gain exceeds the allowable limit for the servo system
including the machine to be controlled, the system will vibrate or become too susceptible.
Under such conditions, smooth operation cannot be expected. Reduce each loop gain
value to an appropriate value.

For servo gain adjustment, refer to the following section:

Section 3.6.2 Setting Servo Gain



3.5 Running[dhe[Motor[$moothly

3.5.4 Adjusting Offset

If reference voltage from the host controller or external circuit has an offset in the vicinity
of 0 V, smooth operation cannot be expected. Adjust the reference offsetto 0 V.

When Reference Voltage from Host Controller or External Circuit has an Offset

Offset
Reference d

.
voltage Reference ," . Offset is corrected by

voltage  J- the SERVOPACK.
Reference 4 Reference
speed or speed or

reference H reference
torque Offset adjustment orque

The following two methods are available to adjust the reference offset to 0 V.

Automatic adjustment of reference

Reference offset is automatically adjusted.
offset

Reference offset can be intentionally set to a

Manual adjustment of reference offset o
specified value.

NOTE Ifaposition control loop is formed in the host controller, do not use automatic adjustment.
Always use manual adjustment.

For detailed adjustment procedures, refer to the following sections:

Adjustment Method

Automatic adjustment of reference Section 4.2.4 Reference Offset Automatic
offset Adjustment

Section 4.2.5 Reference Offset Manual Adjustment

Manual adjustment of reference offset
Mode

3.5.5 Setting the Torque Reference Filter Time Constant

If the machine causes vibration, possibly resulting from the servo drive, adjust the follow-
ing filter time constant. Vibration may stop.

TRQFIL Torque Reference Unit: Setting For Speed/Torque
Cn-17 | Filter Time Constant 100 us | Range: Control and
0 to 250 Position Control

Cn-17 is a torque reference filter time constant for the SGDB SERVOPACK. The smaller
the value, the higher the torque control response. There is, however, a certain limit de-
pending on machine conditions.

With the standard setting, the machine may cause vibration resulting from the servo
drive. In this case, increase the constant setting. Vibration may stop. Vibration can be
caused by incorrect gain adjustment, machine problems and so on.
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3.5.5 Setting[dhe[Torque[Reference[Filter[Time[Constant cont.

116

H Switching Torque Reference Filter

The following memory switch can be used to switch between the primary and secondary
torque reference filters. The filter to be used depends on machine characteristics. If
vibration occurs, select the appropriate filter by changing the memory switch setting.

Cn-02 Bit C

Torque Reference Filter
Selection

Factory
Setting:
0

For Speed/Torque
Control and
Position Control

0: Primary filter

1: Secondary filter
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3.6 Minimizing Positioning Time

This section describes how to minimize positioning time.

3.6.1 Using Autotuning Function

If speed loop gain and position loop gain for the servo system are not set properly, posi-
tioning may become slow. Techniques and experience are required to set these servo
gain values according to machine configuration and machine rigidity.

3-series SERVOPACKS have an autotuning function that automatically measures ma-
chine characteristics and sets the necessary servo gain values. With this function, even
first-time servo users can easily perform tuning for servo gain. Servo gain values are set
in parameters.

The following parameters can be automatically set by the autotuning function.

Parameter Meaning
Cn-04 Speed loop gain
Cn-05 Speed loop integration time constant
Cn-1A Position loop gain

For details of how to perform autotuning, refer to Section 4.2.3 Autotuning

3.6.2 Setting Servo Gain

Check and reset the servo gain when:
* Automatically set servo gain values need to be checked after autotuning.

» Each servo gain value checked as described above is to be directly set for another
SERVOPACK.

* Response performance needs to be further enhanced after autotuning, or servo gain
values need to be reset for a system with lower response performance.
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3.6.2 Setting[Servo[Gain cont.

H Setting Speed Loop

Set the following parameters related to speed loop as necessary.

... | Setting Factory For Speed/Torque
Cn-04 EO;ZHLZOO Gain (Kv) gn't' Range: 1 | Setting: Control and Position
P P fain (Kv Z |t02000 |80 Control
PITIME Unit: gztr:ing Factory For Speed/Torque
Cn-05 | Speed Loop Integration |0.01 200 ?0' Setting: Control and Position
Time Constant (Ti) ms 2000 Control
51200
Cn-04 and Cn-05 are a speed loop gainand anin-  Speed Speed loop gain
X . reference + 7
tegration time constant for the SERVOPACK, ]
respectively.
Speed feedback
The higher the speed loop gain value orthe small-  Note If the Cn-28 constant is set, the
er the speed loop integration time constant value, maximum allowable Cn-04 setting

the higher the speed control response. There is, may become smaller than 2000.

however, a certain limit depending on machine
characteristics.

The unit of speed loop gain (Kv) is Hz, but this value is obtained when Jy, equals J|.
Therefore, the value must be converted using load J (= J|) as follows:

setting X 2

Kv value =
T T (Jr/JL)

These parameters are automatically set by the autotuning function.
The unit of speed loop integration time constant Cn-05 (Ti) can be changed to 0.01 ms.

H Setting Position Loop

Set the following parameters related to position loop as necessary.

POSGN Unit: | Setting Factory For Position Control
Cn-1A | Position Loop Gain (Kp) | 1/s Range: 1 | Setting: Only
to 200 40
This parameter is a position loop gain for the SER- Position Position loop gain

VO PACK reference - !

Increasing the position loop gain value provides Position feedback
position control with higher response and less

error. However, there is a certain limit depending

on machine characteristics. This gain is also valid

for zero clamp operation.

This parameter is automatically set by the autotuning function.
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OVERLV Unit: 256 Setting Factory For Position Control
Cn-1E | Overflow References | Range: 1 | Setting: Only
to 32767 | 1024

Setin this parameter the error pulse level at which s
a position error pulse overflow alarm (alarm A.31) conMREm AR oo

. OVERLV
is detected.

Normal control

(Alarm A.31) "%

Error pulse 0

If the machine permits only a small position loop
gain value to be set in Cn-1A, an overflow alarm
may arise during high-speed operation. In this
case, increase the value set in this parameter to
suppress alarm detection.

3.6.3[] Using[Feed-forward[Control

Feed-forward control shortens positioning time. To use feed-forward control, set the follow-
ing parameter.

FFGN Unit: | Setting Factory For Position Control
Cn-1D | Feed-forward Gain % Range: 0 | Setting: 0 | Only
to 100

This parameter is set to apply feed-forward fre-

quency compensation to position control inside Reference
the SERVOPACK. pulse
Use this parameter to shorten positioning time.

Too high a value may cause the machine to
vibrate. For ordinary machines, set 80% or less in

this constant.

Differe || Cn-1D
ntiation ||FFGN
.

Feedback pulse

3.6.4 Using Proportional Control

If parameter Cn-2B is setto 0 or 1 as shown below, input signal /P-CON serves as a PI/P
control changeover switch.

* P| Control: Proportional/Integral control

Feed-forward control

Control for making necessary corrections beforehand to prevent the control system from
receiving the effects of disturbance.

Using feed-forward control increases effective servo gain, enhancing response perfor-
mance.
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3.6.5 Setting[Speed[Bias

120

* P Control: Proportional control

Cn-2B

Control Mode Selection

Factory
Setting: 0

For Speed Control and
Position Control

Cn-2B

Control Mode

0,1

Speed Control, Position Control

This is normal speed control or position

control.

e Signal P-CON (1CN-41) is used to switch
between P control and PI control.

P-CON (1CN-41) | PI control

(
is open (OFF)
(

is closed (0V)

P-CON (1CN-41) | P control

SGDB
SERVOPACK

P/PI
changeover P-CON 1EN<1

H How To Use Proportional Control

Proportional control can be used in the following two ways.

* When operation is performed by sending speed references from the host controller to
the SERVOPACK, the host controller can selectively use P control mode for particular
conditions only. This method can prevent the occurrence of overshoot and also shorten

settling time. For particular conditions, refer to Section 3.6.6 Using Mode Switch.

* |f Pl control mode is used when the speed reference has a reference offset, the motor
may rotate at a very slow speed and fail to stop even if 0 is specified as a speed refer-

ence. In this case, use P control mode to stop the motor.

3.6.5 Setting Speed Bias

The settling time for positioning can be reduced by assigning bias to the speed reference out-

put part in the SERVOPACK. To assign bias, use the following constant.

Cn-1C

BIASLV
Bias

Unit:
min~—1

Setting Factory For Position Control
Range: 0 | Setting: 0 | Only

to 450

This parameter is set to assign an offset to a
speed reference in the SGDB SERVOPACK. (In
position control mode)

Use this constant to reduce the settling time.

Set this parameter according to machine conditions.

Contact input
reference

Cn-1C
BIASLV

Error pulse
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3.6.6 Using Mode Switch

Use the mode switch for the following purposes:
* To prevent overshoot during acceleration or deceleration (for speed control).

* To prevent undershoot during positioning in order to reduce settling time (for position
control).

Overshoot

Actual motor
operation

) NJ
Time Y
Undershoot =

Settling time

In other words, the mode switch is a function that automatically switches the speed con-
trol mode inside the SERVOPACK from PI control to P control while certain conditions
are being established.

NOTE The mode switch is used to fully utilize performance of a servo drive to achieve very high-
speed positioning. The speed response waveform must be observed to adjust the mode
switch.

For normal use, the speed loop gain and position loop gain set by autotuning provide suf-
ficient speed/position control.

Even if overshoot or undershoot occurs, they can be suppressed by setting the accelera-
tion/deceleration time constant for the host controller, the soft start time constants
(Cn-07, Cn-23), or smoothing time constant (Cn-26) for the SERVOPACK.

From PI control to P control

PI control means proportional/integral control and P control means proportional control. In
short, switching “from PI control to P control” reduces effective servo gain, making the servo
system more stable.
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3.6.6 Using[Mode[$witch cont.

H Selecting a Mode Switch

SERVOPACKS can use four types of mode switches. To select a mode switch, use the
following memory switch.

Memory
Switch Cn-01 . . .
Mode Switch Setting Parameter Unit
Bit | Bit | Bit
D Cc B
| 1 | Does not use mode
switch.
Uses torque reference as Percentaqe of rated
0 0 0 [a detection point. Cn-0C torque: O/g
(Standard setting) que: %
Uses speed reference as ) R
0 1 0 a detection point. Cn-0D Motor speed: min
Uses acceleration refer- Motor acceleration:
1 0 1 9 |ence as a detection point. Cn-0E 10 (min~1)/s
Uses error pulse as a ) .
1 1 0 detection point. Cn-OF Reference unit

When Torque Reference Is Used as a Detection Point of Mode Switch
(Standard Setting)

If atorque reference exceeds the torque value set
in parameter Cn-0C, the speed loop switches to P

control.

The SGDB SERVOPACK is factory set to this

standard mode (Cn-0C = 200).

Example of Use:

Speed

Reference
speed

\/
j
7
L

~

Internal torque
reference

Torque O I>

Pl control :

o
o X---

ontrol

Pl control 1 v Pl control

P control

If a mode switch is not used and PI control is always performed, torque may enter a
saturation state during acceleration or deceleration, causing the motor speed to have
overshoot or undershoot.
Using the mode switch suppresses torque saturation and prevents the motor speed
from having overshoot and undershoot.

| Without mode switch ]

Motor
speed

Overshoot

Undershoot
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Time

LWith mode switch

Motor
speed

Time
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When Speed Reference Is Used as a Detection Point of Mode Switch

If a speed reference exceeds the value set in pa- Speed reference Motor
. d
rameter Cn-0D, the speed loop switches to P con- N spee
Speed
trol. pee )
CnOD f === fmmmmmmmmm e X
Example Of Use: Pl control i P control EPI control
—> :

The mode switch is used to reduce settling time.
Generally, speed loop gain must be increased to reduce settling time. Using the
mode switch suppresses the occurrence of overshoot and undershoot when

speed loop gain is increased.

[ without mode switch | Without mode switch |

Motor speed Overshoot
. Motor
Increase speed loop gain speed

N \ Undershoot
Settling time is Ionglq-pl Time

[ with mode switch

Speed reference

A 4 o~
y

!

Suppress the occurrence
of overshoot and
undershoot.

Settling time —Pl-ld—

When Acceleration Is Used as a Detection Point of Mode Switch
If motor acceleration exceeds the value set in pa- Reference

. d
rameter Cn-OE, the speed loop switches to P con- % Motor speed
trol. Speed

Motor
+Cn-0E l» - -f\( acceleration

[

i} L}
Acceleration ¢ 1
1 1

1 1 1 1

1 1 1 1

Pl control .t v Pl control W\ ,LPI control
Example of Use: p bt
P control P control

If a mode switch is not used and PI control is always performed, torque may enter a
saturation state during acceleration or deceleration, causing the motor speed to have

overshoot or undershoot.
Using the mode switch suppresses torque saturation and prevents the motor speed

from having overshoot and undershoot.

l Without mode switch l With mode switch
Overshoot
Motor Motor
speed |::> speed
Undershoot __
Y o
J
Time A Time
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3.6.6 Using[Mode[$witch cont.

When Error Pulse Is Used as a Detection Point of Mode Switch

This is for position control only.

If an error pulse exceeds the value set in parame-
ter Cn-0F, the speed loop switches to P control.

Example of Use:

Motor

Speed reference
speed

Speed N\ A

Error
pulse

1
P control 1 Pl control

v
Pl control 3
—_— it

The mode switch is used to reduce settling time.
Generally, speed loop gain must be increased to reduce settling time. Using the mode
switch suppresses the occurrence of overshoot and undershoot when speed loop

gain is increased.

[ Without mode switch |

Speed reference

Motor speed

Increase speed loop gain

| without mode switch |

% Overshoot

Undershoot  _,
A 4 o
Time Y v

Motor
speed

Suppress the occurrence
of overshoot and

undershoot.

Settling time —PLL

Wl Parameters

The parameters required to set each mode switch are summarized as follows.

cn-01BitB | Mode Switch ON/OFF

Factory
Setting: 0

For Speed Control and
Position Control

This parameter is used to enable or disable the
mode switch function.

Setting | Meaning
0 Uses the mode switch function
1 Does not use the mode switch function

The SERVOPACK allows use of four different
types of mode switch. To select a mode switch, set
bits C and D of memory switch Cn-01.
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Actual
motor
operation

Speed Reference

Time

Settling time

Mode switch is used to reduce settling
time and suppress undershoot when the
motor stops. It switches Pl control to P
control when certain conditions are met.
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. . Mode Switch Selection Factory For Speed Control and
Cn-01BitC Setting: 0 Position Control

. . Mode Switch Selection Factory For Speed Control and
Cn-01Bit D Setting: 0 Position Control

Use the following parameters to set the mode switch to be used.

Memory

Switch Parameter for
Cn-01 Mode Switch Type Setting Detec-

tion Point
BitD | BitC

0 0 |Uses torque reference as a detection point. Cn-0C

0 1 Uses speed reference as a detection point. Cn-0D

1 0 | Uses acceleration reference as a detection point. Cn-0E

1 1 Uses error pulse as a detection point. Cn-OF

Mode switch is used to reduce settling time and suppress undershoot when the motor
stops. It switches PI control to P control when certain conditions are met.

TRQMSW Mode Switch Unit: % | Setting Factory For Speed
Cn-0C (Torque Range: 0 | Setting: Control and
Reference) to 800 200 Position Control
REFMSW Mode Switch Unit: Setting Factory For Speed
Cn-0D (Speed min-1 Range: 0 | Setting: 0 | Control and
Reference) to 10000 Position Control
ACCMSW Mode Switch Unit: 10 | Setting Factory For Speed
Cn-0E (Acceleration (min~1)/ | Range: 0 | Setting: 0 | Control and
Reference) s to 3000 Position Control
ERPMSW Mode Switch Unit: Setting Factory For Position
Cn-OF (Error Pulse) Refer- Range: 0 | Setting: Control Only
ence to 10000 | 10000
Unit
Mode switch is used to reduce settling time and
Actual motor

suppress undershoot when the motor stops. It

switches Pl control to P control when certain

conditions are met.

The SERVOPACK allows use of four different
types of mode switch. To select a mode switch, set

bits B, C and

D of memory switch Cn-01.

Reference

operation

Time

Settling time
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3.6.6 Using[Mode[$witch cont.

Memory Switch
Cn-01 Mode Switch Set-

ting Parameter Unit

BitD | BitC | BitB

_ _ 1 Does not use
mode switch.

Uses torque refer-
0 0 0 ence as a detec- Cn-0C

Percentage of rated

tion point. torque: %
Uses speed refer-
0 1 0 |enceasadetec- |[Cn-0D Motor speed: min~1

tion point.

Uses acceleration

1 0 0 |reference as a Cn-OE Motor acceleration:

in-1
detection point. 10 (min~")/s
Uses error pulse
1 1 0 |as adetection Cn-OF Reference unit

point.
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3.7 Forming a Protective Sequence

This section describes how to use I/O signals from the SERVOPACK to form a protective se-
qguence for safety purposes.

3.7.1 Using Servo Alarm Output and Alarm Code Output

H Basic Wiring for Alarm Output Signals

SGDB SERVOPACK 1/0 Fl’ower
T 24V _Aov
Phot |
Photocoupler Output orocouper 1CN-31] ALM+ P
Per output: J--L T —— o
Maximum operation | s § MAXSOmA
voltage: 30 VDC < [ A 1oN-32] ALM -
Maximum output —
current: 50 mADC
1CN-37] ALO1 ﬂ )
MAX 20 mA
Open Collector Output
Per output: 1oN-38| ALO2
Maximum operation < | >
voltage: 30 VDC —-4—
Maximum output ) 1CN-39] ALOS
current: 20 mADC >—
q 1CN-1 | SG
i Host controller
oV oV

Provide an external I/O power supply separately. There is no DC power available from
SERVOPACK for output signals.

H Contact Output Signal ALM

Servo Alarm Output For Speed/Torque
Output — ALM+ 1CN-31 Control and
Position Control
Signal Ground for Servo For Speed/Torque
Output — ALM- 1CN-32 Alarm Output Control and

Position Control

Signal ALM is output when the SERVOPACK de- SERVOPACK

tects an alarm. -
rm
|- ALM output

Turns the main

Design the external circuit so that the main circuit circuit power
power to the SGDB SERVOPACK is turned OFF OFF
by this alarm output signal.

ON Circuit between 1CN-31 and 1CN-32 is closed. | Normal state
status: 1CN-31 is at low level.

OFF Circuit between 1CN-31 and 1CN-32 is open. Alarm state
status: 1CN-31 is at high level.

Alarm codes ALO1, ALO2, and ALO3 are output to indicate each alarm type.
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3.7.1 Using[ServolAlarm[QutputlgndAlarm[Code[Qutput cont.

H Open Collector Output Signals ALO1, ALO2, and ALO3

Alarm Code Output
Output — ALO1 1CN-37

For Speed/Torque
Control and
Position Control

Alarm Code Output
Output — ALO2 1CN-38

For Speed/Torque
Control and
Position Control

Alarm Code Output

Output — ALO3 1CN-39

For Speed/Torque
Control and
Position Control

Signal Ground for Alarm Code
Output - SG  1CN-1 Output

For Speed/Torque
Control and
Position Control

These signals output an alarm code to indicate the type of an alarm detected by the SER-

VOPACK.

Use these signals to display alarm codes at the host controller.
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Alarm Display and Alarm Code Output:

H Relationship between Alarm Display and Alarm Code Output

Alarm Code Output ilervo
Alarm arm A
Di (ALM) | Alarm Type Alarm Description
isplay out
ALO1 | ALO2 | ALO3 ut-
put
* User An absolute encoder error
",' "'D X X X X constant occurred or parameter is
error faulty.
Overcurrent | Overcurrent flowed thorough
‘u‘n ”',; O X X X the main circuit.
T SERVOPACK overheated.
Regenerative | Regenerative circuit is faulty.
* (Fa,rro.r.l The number of pulses in er-
o 2] © @) X X osition error | ror counter has exceeded
n pulse
the preset value.
overflow
o Main power | Main circuit DC voltage has
T R X 0 x | voltage error | exceeded approximately
420 V.
o Overspeed Motor speed has exceeded
] BNe) X O X the maximum allowable
T speed.
— * Overload Motor and SERVOPACK are
T D O O O X overloaded.
Overrun Overrun occurred due to mo-
S Disconnec- | tor or encoder signal wiring
ALl O X 0 X |tionof PG [faults.
signal line Encoder signal line is dis-
connected.
. Absolute en- | Absolute encoder is faulty.
- :'::ﬂ X X X X coder error
o Heatsink SERVOPACK heat sink
UL o O O X overheat overheated.
Reference Reference input failed to be
= 5o X X X X input read er- | detected.
: ror
- Power line One phase is missing from
e D X O X x open phase | main circuit power supply.
_____ Digital Oper- | Communication error oc-
e ator trans- curred between Digital Oper-
) mission error | ator and SERVOPACK.
Undefined
[ e
[ ]
- No error
s o
[ .| X X X O

O : Output transistor is ON
X : Output transistor is OFF (Alarm state)
* : Displays an alarm category number.

For details, refer to Appendix D List of Alarm Displays.
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3.7.2 Using[Servo[ON[Input{Signal

When the servo alarm (ALM) is output, eliminate the cause of the alarm and the turn ON
the following /ALMRST input signal to reset the alarm state.

Alarm Reset For Speed/Torque
— Input /ALMRST 1CN-44 Control and
Position Control

This signal is used to reset the servo alarm state.

Form an external circuit so that the main circuit power supply is turned OFF when servo
alarm is output. Alarm state is automatically reset when control power supply is turned
OFF.

Alarm state can be reset using the Digital Operator.

When an alarm occurs, always eliminate the cause before resetting the alarm state. 6.2. 1
Troubleshooting Problems with Alarm Display describes how to troubleshoot the system
when an alarm arises.

3.7.2 Using Servo ON Input Signal

This section describes how to wire and use contact input signal “servo ON (/S-ON).” Use
this signal to forcibly turn the servomotor OFF from the host controller.

/O power SERVOPACK
ova Supply
_T' +24V
1 +24VIN 1CN-47 4.7 kQ Photocoupler
Host controller N T
!

— /S-ON mA - LI ¥
' 55 1CN-40| "R

Servo ON For Speed/Torque
— Input /S-ON 1CN-40 Control and
Position Control

This signal is used to turn the motor ON or OFF.

ON: 1CN-40 | Turns the motor ON. This is normal s ON
is at low operation state (called “servo ON ervo Motor is ON
level state”). Motor is
OFF: Turns the motor OFF. This is inop- operated
1CN-40 is at | erable state (called “servo OFF iancclj’trgi'”gglos
high level state®). put signais.
The servo can be turned OFF dur- Servo OFF
ing motor operation only when an
emergency stop is required. Motor is OFF
Motor
cannot run.
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NOTE Do not use the /S-ON signal to start or stop the motor. Always use an input reference to
start and stop the motor.

If the /S-ON signal is not to be used, set the following memory switch to 1:

Cn-01 Bit0

Use of Servo ON Input Signal | Factory
Setting:

0

For Speed/Torque Control
and Position Control

This memory switch is used to enable or disable
the servo ON input signal /S-ON (1CN-40).

When external short-circuit wiring is omitted, set
the memory switch to “1.”

SGDB SERVOPACK

1CN
-40

. V: (/S-ON)

When /S-ON is not used, this short-circuit
wiring can be omitted.

Setting

Meaning

0

Uses servo ON signal /S-ON.

(When 1CN-40 is open, servo is OFF. When 1CN-40 is at 0 V, servo is ON.)

Does not use servo ON signal /S-ON.

(Servo is always ON. Equivalent to short-circuiting 1CN-40 to 0 V.)

3.7.3 Using Positioning Complete Signal

This section describes how to wire and use contact output-signal “positioning complete
output (/COIN).” This signal is output to indicate that servomotor operation is complete.

1/O power supply

SGDB SERVOPACK T+24v AOV
Photocoupler output
Per gutput: ) 1CN-25) /COIN+ ~n
Maximum operation voltage: : ;,q; *
30 VDC |  Tulk 1CN-26 /COIN-
Maximum output current: H
50 mADC '
]
]
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3.7.3 Using[Positioning[Complete[Signal cont.

- Positioning Complete Output For Position
Output — /COIN 1CN-25 Control Only

This output signal indicates that motor operation Reference Motor
is complete during position control. The host con- Soped \7 \
. . . . ee ‘ Y
troller uses this signal as an interlock to confirm ° 2 %
that positioning is complete. [ Cn-1B (COINLY)
P 915 comp e e
(Un-08) ! 3 '
/COIN _i '
(1CN-25)
ON Circuit between 1CN-25 and 1CN-26 is | Positioning is complete (position error is
status: closed. below the preset value).
" 1CN-25is at low level.
OFF Circuit between 1CN-25 and 1CN-26 is | Preset value: Cn-1B (positioning
status:  °PeN- complete range)

1CN-25 is at high level.

Preset Value: Cn-1B (positioning complete range)

Use the following parameter to output the /COIN signal.

Cn-2D

OUTSEL Output signal Setting Range: Factory
selection 110 to 666 Setting:
210

This parameter is used to specify a function signal as the 1CN output signal.

1s place

Select the 1CN-25 and 1CN-26 (/COIN, /V-CMP) functions.

10s place

Select the 1CN-27 and 1CN-28 (/TGON) functions.

100s place | Select the 1CN-29 and 1CN-30 (/S-RDY) functions.

Example: Outputting a /COIN signal
Cn-2D=[1[J0
(/COIN is output to 1CN-25 and 1CN-26 only.)

F\’/r;izt Function
0 /COIN, /V-CMP
(Can be allocated to 1CN-25 and 1CN-26 only.)
1 /TGON
2 /S-RDY
3 /CLT
4 /BK
5 Overload warning
6 Overload alarm
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NOTE

Set the number of error pulses in the following parameter to adjust output timing of COIN
(positioning complete output).

COINLV Positioning Unit: Setting Factory For Position
Cn-1B Complete Reference | Range: 0 | Setting: 1 | Control Only
Range Unit to 250
This parameter is used to set output timing of Reference y
positioning complete signal (/COIN, 1CN-25) to Speed| \ - oot
be output when motor operation is complete after
a position reference pulse has been input. Cn-1B (COINLY)
Errorpulse | 7 ___ W_______.2 _
(Un-08) T !

Set the number of error pulses in terms of refer- ; :

. . . /coN ] 1
ence unit (the number of input pulses that is de- (1CN-25)
fined using the electronic gear function).

If too large a value is set in this parameter, error may become too small when the motor
runs at a low speed, causing COIN to be output continuously. 3

COINLV does not affect the final positioning accuracy.

/COIN is a signal for position control.
For speed control, /V-CMP (speed coincidence output) is used instead. For torque con-
trol, /COIN is always ON.
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3.7.4 Using[$peed[Coincidence[Qutput{Yignal

134

3.7.4 Using Speed Coincidence Output Signal

This section describes how to wire and use contact output signal “speed coincidence out-
put (/V-CMP).” This signal is output to indicate that actual motor speed matches a refer-
ence speed. The host controller uses this signal as an interlock.

Photocoupler Output

Per output:

Maximum operation voltage:
30 VDC

Maximum output current: 50
mADC

~—t—{

— /- - Speed Coincidence Output
Output — /V-CMP 1CN-25 only

This output signal indicates that actual motor
speed matches the input speed reference during

speed control.

SERVOPACK

1/O power supply
T +24V AOV

1CN-25] /V-CMP+

1CN-261  /V-CMP-

For Speed Control

Motor W
speed S
[Cn-22 ] i

VCMPLV

\ Reference
speed
/N-CMP is output within

this range.

Circuit between 1CN-25 and 1CN-26 is | Actual motor speed matches the speed
ON . s
status: closed. reference (speed difference is below the
' 1CN-25 is at low level. preset value).
OFF Circuit between 1CN-25 and 1CN-26 is | Actual motor speed does not match the
status: open. speed reference (speed difference is
' 1CN-25 is at high level. greater than the preset value).

Preset value: Cn-22 (speed coincidence signal output width)

Use the following parameter to output the /V-CMP signal.

OUTSEL
Cn-2D

Output signal Setting Range: Factory
selection 110 to 666 Setting:

210

This parameter is used to specify a function signal as the 1CN output signal.

1s place Select the 1CN-25 and 1CN-26 (/COIN, /V-CMP) functions.

10s place Select the 1CN-27 and 1CN-28 (/TGON) functions.

100s place | Select the 1CN-29 and 1CN-30 (/S-RDY) functions.




3.7 Forming[d[Protective[Sequence

NOTE

Example: Outputting a /V-CMP signal
Cn-2D=[1][]0
(/V-CMP is output to 1CN-25 and 1CN-26 only.)

Preset .
Function

Value

0 /COIN, /V-CMP

(Can be allocated to 1CN-25 and 1CN-26 only.)

1 /TGON

2 /S-RDY

3 /CLT

4 /BK

5 Overload warning

6 Overload alarm

Set the following parameter to specify the output conditions for speed coincidence signal

/N-CMP.
VCMPLV Speed Coincidence | Unit: | Setting Factory For Speed
Cn-22 Signal Output Width | min-' | Range: 0 | Setting: Control Only
to 100 10
Set the output conditions for speed coincidence Motor %

signal /V-CMP (1CN-25).

[Cn-22) 7
VCMPLV 1 W i

/V-CMP signal is output when the difference be-
tween the reference speed and actual motor
speed is not greater than the preset value.

speed

N

P 4

2
e

z

e 24
s £id
o
7
£

£
v

\ Reference
speed

V-CMP is output
within this range

Example: When preset value is 100 and reference speed is 2000 min~1.
/V-CMP is ON (circuit between 1CN-25 and 1CN-26 is closed) when the speed

is between 1900 and 2100 min-1.

/V-CMP is a signal for speed control.

For position control, /COIN (position complete output) is used instead. For torque control,

/V-CMP is always ON.
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3.7.5 Using[Running[Qutput{Signal

3.7.5 Using Running Output Signal

This section describes how to wire and use photocoupler output: a running output signal
/TGON. This signal indicates that a servomotor is currently running.

1/O power

supply
SERVOPACK 124V A0V

d

Photocoupler Output
Per output:

Maximum operation Y [TGON: 1 A T
voltage: 30 VDC - qu‘: * TGON-

Maximum output

current: 50 mADC

Running Output For Speed/Torque
Output — /TGON Control and
Position Control

This output signal indicates that the motor is cur-
rently running.

It is used as an external interlock.

ON Motor is running.

status: Circuit is closed or signal is at low level. | (Motor speed is greater than the preset
' value.)

OFF S . . . Motor is stopped.

status: Ciruitis open or signal is at high level. (Motor speed is below the preset value.)

Preset value: Cn-0B (zero-speed level)

Use the following parameter to specify the pin to which the /TGON signal is to be output.

OUTSEL Output signal Setting Range: Factory
Cn-2D selection 110 to 666 Setting:
210

This parameter is used to specify a function signal as the 1CN output signal.

1s place Select the 1CN-25 and 1CN-26 (/COIN, /V-CMP) functions.
10s place Select the 1CN-27 and 1CN-28 (/TGON) functions.
100s place | Select the 1CN-29 and 1CN-30 (/S-RDY) functions.

Example: /TGON is output to 1CN-27 and 1CN-28.
Cn-2D=101]
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3.7 Forming[d[Protective[Sequence

T:Izzt Function
0 /COIN, /V-CMP
(Can be allocated to 1CN-25 and 1CN-26 only.)
1 /TGON
2 /S-RDY
3 /CLT
4 /BK
5 Overload warning
6 Overload alarm

Use the following parameter to specify the output conditions for /TGON (running output
signal).

. For
.. | Setting Factory
Cn-0B | TGONLV Zero-Speed U.”'E Range: 1 to | Setting: Speed/Torque
Level min Control and
10000 20 .
Position Control

This parameter is used to set the speed level at which the SERVOPACK determines that
the motor is running and then outputs a signal.

The following signals are output when motor speed exceeds the preset value. (The circuit
is closed when motor speed exceeds the preset value.)

e /TGON Motor
e Status indication mode bit data (Un-00) cTnGogNLv
® Monitor mode Un-05 bit 4 2N (TOONH Lo
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3.7.6 Using[QL[Warning[gnd[Alarm[Qutput[Signals

138

3.7.6 Using OL Warning and Alarm Output Signals

This section describes how to wire and use photocoupler output signals OLWRN (over-
load warning) and OL (overload alarm).
These two output signals are output when operation under the rated current or more con-
tinues for a certain period of time. The overload warning signal is output in 20% of the
time required to output the overload alarm signal.

10000

1000

Operating time
(seconds)

100

10

1

L~ Overload Alarm level

Overload warning level
|~ 9

Rated current

Current

Instantaneous peak current

1/O power supply

Photocoupler Output
Per output:

Maximum output
current: 50 mADC

Output — /OLWRN

Output — OL

Maximum operation NS
voltage: 30 VDC . qu‘: *

SGDB SERVOPACK 404y AQV
OLWRN+
(OL+) ~A
OLWRN- —n—
(QL-).
Overload Warning Output For Speed/Torque
Control and
Position Control
Overload Alarm Output For Speed/Torque
Control and
Position Control

OLWRN is an overload warning output signal, and OL is an overload alarm output signal.

ON . Circuit is closed or signal is at low level. | Normal state

status:

OFF Lo . . . .

status: Circuit is open or signal is at high level. | Warning or alarm state

Use the following parameter to specify the pin to which the signal is to be output.

OUTSEL Output
signal

Cn-2D .
selection

Setting Range:
110 to 666

Factory For

Setting: Speed/Torque

210 Control and
Position Control

This parameter is used to specify a function signal as the 1CN output signal.



3.7 Forming[d[Protective[§equence

1s place Select the 1CN-25 and 1CN-26 (/COIN, /V-CMP) functions.
10s place Select the 1CN-27 and 1CN-28 (/TGON) functions.
100s place | Select the 1CN-29 and 1CN-30 (/S-RDY) functions.

Example: Overload warning is output to 1CN-27 and 1CN-28.
Cn-2D=[15]

Preset

Value Function

/COIN, /V-CMP
(Can be allocated to 1CN-25 and 1CN-26 only.)

/TGON
/S-RDY
/CLT
/BK

Overload warning

0

| | | W] M| =

Overload alarm
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3.7.7 Using[§ervo[Ready[Qutput[Signal

140

3.7.7 Using Servo Ready Output Signal

This section describes how to wire and use photocoupler output signal /S-RDY (servo
ready).

“Servo ready” means that the SERVOPACK is not in servo alarm state when the main
circuit is turned ON. For absolute encoder specifications, “servo ready” means that, in
addition to the above, the SEN signal is at high level and the absolute encoder is also in
ready state.

1/O power

supply
SGDB SERVOPACK .24V A0V

d

Photocoupler Output
Per output: /S-RDY+

Maximum operation A N
voltage: 30 VDC g [ qu‘: * /S-RDY- | S
Maximum output
current: 50 mADC

Servo Ready Output For Speed/Torque
Output — /S-RDY Control and
Position Control

This signal indicates that the SERVOPACK is ready to receive servo ON signals.

ON . Circuit is closed or signal is at low level. | Servo ready state
status:

OFF L . . . .

status: Circuit is open or signal is at high level. | Not in servo ready state

Use the following parameter to specify the pin to which the /S-RDY signal is to be output.

OUTSEL Output Setting Range: Factory For
Cn-2D signal 110 to 666 Setting: Speed/Torque
selection 210 Control and
Position Control

This parameter is used to specify a function signal as the 1CN output signal.

1s place Select the 1CN-25 and 1CN-26 (/COIN, /V-CMP) functions.
10s place Select the 1CN-27 and 1CN-28 (/TGON) functions.
100s place | Select the 1CN-29 and 1CN-30 (/S-RDY) functions.

Example: /S-RDY is output to 1CN-29 and 1CN-30.
Cn-2D=2[1]




3.7 Forming[d[Protective[Sequence

F\’/r;izt Function
0 /COIN, /V-CMP
(Can be allocated to 1CN-25 and 1CN-26 only.)
1 /TGON
2 /S-RDY
3 /CLT
4 /BK
5 Overload warning
6 Overload alarm

3.7.8 Handling of Power Loss

Use the following memory switch to specify whether to output a servo alarm when power
loss occurs.

Cn-01 Bit 5 Operation to Be Performed at | Factory

Recovery from Power Loss Setting: 0

For Speed/Torque Control
and Position Control

If the SGDB SERVOPACK detects instantaneous Power loss
voltage drop in power supply, it can output servo 200V
alarm A.F3 to prevent a hazardous situation. This supply

. . . voltage .
memory switch is used to specify whether to out- Cn-01bit5=0

put this alarm.

ALM

@cnaty] Cn-01bit5 =1

—

Setting

Meaning

Does not output a servo alarm after recovery from power loss.

Outputs a servo alarm after recovery from power loss.

Normally, set this memory switch to 0. If the /S-RDY signal is not to be used, set the
memory switch to 1. The /S-RDY signal remains OFF while the main power supply is
OFF, regardless of the memory switch setting.

141




APPLICATIONS OF X-SERIES PRODUCTS

3.8.1 Wiring[Instructions

3.8 Special Wiring

This section describes special wiring methods including the one for noise control. Always
refer to Section 3.8.1 Wiring Instructions and 3.8.2 Wiring for Noise Control, and refer to other
sections as necessary.

3.8.1 Wiring Instructions

To ensure safe and stable operation, always refer to the following wiring instructions.

NOTE Always use the following cables for reference input and encoder wiring.

Maximum
Cable Type Yaskawa Drawing No. Allowable
Length
For reference Twisted-pair
input cables DE9406969 3m (9.8 1)
Multiconductor Sr?:é)c(‘)é)rf)M (for incremental
For encoder shielded 20 m (65.6 ft.)
twisted-pair cable DP8409123 (for absolute
encoder)

NOTE For a ground wire, use as thick a cable as possible. —

* Trim off the excess portion of the cable to minimize the cable length. —

* At least class 3 grounding (ground to 100 Q or
less) is recommended.

* Always use one-line grounding.

* If the motor is insulated from the machine, ground the motor directly.

* Select grounding phase and grounding point in accordance with the national code and
consistent with sound local practices.

NOTE Do not bend or apply tension to cables.

* Since the conductor of a signal cable is very thin (0.2 to 0.3 mm), handle it with ade-
quate care.
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3.8 SpeciallWiring

NOTE Use a noise filter to prevent noise interference. Noise filter
(For details, refer to the following Caution.)

* If the servo is to be used near private houses or
may receive noise interference, install a noise
filter on the input side of the power supply line.
Since this SERVOPACK is designed as an in-
dustrial device, it provides no mechanism to pre-
vent noise interference.

NOTE To prevent malfunction due to noise, take the following actions:

* Position the input reference device and noise filter as close to the SERVOPACK as pos-
sible.

* Always install a surge absorber circuit in the relay, solenoid and magnetic contactor
coils.

* The distance between a power line (such as a power supply line or motor cable) and a
signal line must be at least 30 cm (12 in). Do not put the power and signal lines in the
same duct or bundle them together.

* Do not share the power supply with an electric welder or electrical discharge machine.
When the SERVOPACK is placed near a high-frequency oscillator, install a noise filter
on the input side of the power supply line.

Note a) Since SERVOPACK uses high-speed switching elements, signal lines may re-
ceive noise. To prevent this, always take the above actions.

b) For details of grounding and noise filters, refer to Section 3.8.2 Wiring for
Noise Control.

NOTE Use a molded-case circuit breaker (MCCB) or fuse to protect the power supply line from high

voltage.

* This SERVOPACK s directly connected to com- mCccB
mercial power supply without a transformer. J@
Always use an MCCB or fuse to protect the ser- o
vo system from accidental high voltage.

* Select an appropriate MCCB or fuse according B[
to the SERVOPACK capacity and the number of g
SERVOPACKS to be used as shown below.

=
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3.8.2 Wiring[for{Noise[Control

144

MCCB or Fuse for Each Power Capacity

SER_\I_IOPACK ggv&lst;)%;pgzla\z\e)r Current Cagsggz:)er MCCB or
ype (see note 1) (see note 2)

SGDB-03AD] 0.65

SGDB-05AD(] 11 5
SGDB-07AD] 1.5

SGDB-10ADL] 20 8
SGDB-15AD[] 25 10
SGDB-20AD[] 4.0 12
SGDB-30AD[] 5.0 18
SGDB-44AD] 7.0 24
SGDB-50AD[] 7.5 28
SGDB-60AD[] 12,5 32
SGDB-75AD[] 15.0 41
SGDB-1AAD] 19.0 60
SGDB-1EAD] 30.0 80

Note 1) Power capacity at rated load

2) Operating characteristics (25°C): 2 seconds or more for 200%, 0.01 second or more for
700%

3) A fast-operating fuse cannot be used because the SERVOPACK power supply is a ca-
pacitor input type. A fast-operating fuse may blow out when the power is turned ON.

3.8.2 Wiring for Noise Control

H Example of Wiring for Noise Control

This SERVOPACK uses high-speed switching elements in the main circuit. It may re-
ceive “switching noise” from these high-speed switching elements if wiring or grounding
around the SERVOPACK is not appropriate. To prevent this, always wire and ground the
SERVOPACK correctly.

This SERVOPACK has a built-in microprocessor (CPU). To protect the microprocessor
from external noise, install a noise filter in place.



3.8 SpeciallWiring

The following is an example of wiring for noise control.

Noise filter *
- - - - - i i B B B B ] Servomotor
*
lL
iF
2LF {}
200VAC il ¥ed)
i
3.5 mm2 ]
or more
(Casing) @
1]
QG|
+
e Operation relay se- or more
J Lobooaao- 4-- quence
* Signal generation cir-
"""" - cuit (provided by cus-
! tomer) '
- 1
1 )
(Note b) J
r=---: T 3.5 mm2
i 1 H AVR ormore |
! t P |ILF| [P
' ! ground
1 ) - '
[ 2'mm2 or more
: . 7777" 3.5 mm?2 or more
(Casing)y (Casing) (Casing)
+

! Wire with a thickness of
3.5 mm2 or more 7
(Casing)

Ground plate

Ground: One-line grounding
(at least class 3 grounding)

* When using a noise filter, always observe the following wiring instructions:

Note a) Fora ground wire to be connected to the casing, use a thick wire with a thick-
ness of at least 3.5 mm? (preferably, plain stitch cooper wire).
b) For wires indicated by P{, use twisted-pair cables whenever possible.

M Correct Grounding

 Always ground the motor frame.

Always connect servomotor frame terminal FG to the SERVOPACK ground terminal@.
Be sure to ground the ground terminal @

* If the servomotor is grounded via the machine, a switching noise current will flow from
the SERVOPACK power unit through motor stray capacitance. The above grounding is
required to prevent the adverse effects of switching noise.

* If the reference input line receives noise, do the following.

Ground the 0V line (SG) of the reference input line. If the main circuit wiring for the motor
is accommodated in a metal conduit, ground the conduit and its junction box. For all
grounding, always use one-line grounding.
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3.8.2 Wiring[for{Noise[Control cont.

M Noise Filter Installation

Use an inhibit type noise filter to prevent noise
from the power supply line.

Install a noise filter on the power supply line for
peripheral equipment as necessary.

The following table lists recommended noise
filters for each SERVOPACK type.

Noise Filter Types

Noise Filter Recommended Noise Filter
SERVOPACK Type -
P Connection Type Specifications
0.3 kW SGDB-03AD[] LF-310 Three-phase 200
0.5 KW SGDB-05AD[] VAC, 10 A
0.7 kW SGDB-07AD[] LF-315 Three-phase 200
1.0 KW SGDB-10ADC] VAC, 15 A
1.5 kW SGDB-15AD]
(Correcy LF-320 Th h 200
. - ree-phase
2.0 kW SGDB-20AD[] oo VAC, 20 A
L LF-330 Three-phase 200
3.0 kW SGDB-30AD[] VAC, 30 A
4.4 kW SGDB-44AD[] LF-340 Three-phase 200
5.0 KW SGDB-50ADL] (Incorrect) VAC, 40 A
%XE LF-350 Three-phase 200
6.0 kW SGDB-60AD[] L VAC, 50 A
LF-360 Three-phase 200
7.5 kW SGDB-75AD[] VAC, 60 A
LF-380K Three-phase 200
11.0 kW SGDB-1AAD[] VAC, 80 A
FN-258-100 Three-phase 200
15.0 kW SGDB-1EADL[] (Manufactured by | VAC, 100 A
Shaffner)

Note These noise filters are manufactured by Tokin Corp. and available from Yaskawa.
For noise filters, contact your nearest Yaskawa sales representatives.
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3.8 SpeciallWiring

Always observe the following installation and wiring instructions. Incorrect use of a noise
filter halves its benefits.

* Separate input lines from output lines.

Do not put the input and output
lines in the same duct or

bundle them together. Noise
filter -

Noise D Noise
— filter filter

@0
=

>< O Separate these circuits.

* Separate the noise filter ground wire from the output lines.

Do not accommodate the
noise filter ground wire, output
lines and other signal lines in

the same duct or bundle them Noise
together. filter

Noise
filter

The ground wire
can be close to

L@ = input lines.

X

@l
[ o]
8

O
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3.8.2 Wiring[for{Noise[Control cont.

* Connect the noise filter ground wire directly to the ground plate.

Do not connect the noise filter

ground wire to other ground
wires. Noise Noise
filter filter
=
!

(S y

Shielded ground Thick

wire and
short

X O

o
x
g
x

* When grounding a noise filter inside a Unit.

If a noise filter is located inside

a Unit, connect the noise filter »
ground wire and the ground

wires from other devices ) ) T
inside the Unit to the ground L_j
plate for the Unit first, then

ground these wires.

Noise [
filter | '

I

@
o
x
1

H

1

.
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3.8 SpeciallWiring

3.8.3 Using More Than One Servo Drive

H Example of Wiring More than One Servo Drive

o

ower supply

1y
5

o—+-»

Power
OFF

Noise filter

Power

ON
—_—
-e

1RY 1MC
up

LT

SGDB

2 SERVOPACK
T

z > J T G

+24V gy 1N
d 31 ALM4 <<~
| -32 ALM: ‘ l‘{

SGMO)
servomotor

=

SGDB

R
s SERVOPACK
T
3

SGMO)
servomotor

=

Note Wire the SERVOPACK
so that terminal S is the
grounding phase.

R SGDB

s SERVOPACK
T

r

t

1CN

31 AM+ _......

VoV

SGMO)
servomotor

m| M

Connect the alarm output (ALM) terminals for the three SERVOPACKS in series to en-
able alarm detection relay 1RY to operate. This is because ALM is a logical complement
output signal, so the output transistor is turned OFF when the system enters an alarm

state.

The output transistor is turned OFF when the ALM output signal invokes alarm state.
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3.8.3 Using[More[Than[Qne[§$ervo[Drive cont.

Multiple servos can share a single MCCB or noise filter. Always select a MCCB or noise
filter that has enough capacity for the total power capacity (load conditions) of those ser-
vos. For details, refer to page 144.

MCCB

A

Noise Filter Types

Noise filter

i i Recommended Noise Filter
SERVOPACK Type gghs:e';'t:‘:r: = e
ype Specifications
0.3 kW SGDB-03AD] LF-310 Three-phase 200
0.5 kW SGDB-05ADC] VAC, 10A
0.7 kW SGDB-07AD] LF-315 Three-phase 200
1.0 KW SGDB-10ADC] VAC, 15 A
1.5 kW SGDB-15AD]
(Correct) LF-320 Three-phase 200
2.0 kW SGDB-20AD] VAC, 20 A
I LF-330 Three-phase 200
3.0 kW SGDB-30AD] < VAC, 30 A
4.4 KW SGDB-44AD] LF-340 Three-phase 200
5.0 kW SGDB-50ADL] (Incorrect) VAC, 40 A
LF-350 Three-phase 200
6.0 kW SGDB-60AD] % % % VAC, 50 A
LF-360 Three-phase 200
7.5 kW SGDB-75AD] VAC, 60 A
LF-380K Three-phase 200
11.0 kW SGDB-1AAD] VAC, 80 A
FN-258-100 Three-phase 200
15.0 kW SGDB-1EAD[] (Manufactured by | VAC, 100 A
Shaffner)

Note These noise filters are manufactured by Tokin Corp. and available from Yaskawa.
For noise filters, contact your nearest Yaskawa sales representatives.
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3.8 SpeciallWiring

3.8.4 Using Regenerative Resistor Units

SERVOPACKS of 6.0 kW or higher have no built-in regenerative resistor. For such SER-
VOPACKS, connect an external regenerative resistor unit.

H Connecting a Regenerative Resistor Unit

The standard connection diagram for a regenerative resistor unit is shown below.

SERVOPACK

Three-phase
200-230 VAC

Regenerative resistor unit

Connecting a Regenerative Resistor Unit

l Regenerative Resistor Units

i i i Regenerative Resistance
SERVOPACK Type Regeneratl\{_;:, I:I::aemstor Unit g )
SGDB-60AD[] JUSP-RA04 6.25
SGDB-75AD[] JUSP-RAO05 3.13
SGDB-1AAD[]
SGDB-1EAD[]

NOTE Aregenerative resistor unit becomes very hot under some regenerative operation condi-
tions of the servo system. Therefore, provide a cooling mechanism for the regenerative
resistor unit, use heat resistant and incombustible cables, and route the cables so that
they are not in contact with the unit.

The resistor specifications of each regenerative resistor unit are as follows:

JUSP-RA04 Type: 25Q (220 W) x 4 (connected in parallel)
JUSP-RAO05 Type: 25Q (220 W) x 8 (connected in parallel)
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3.8.5 Using[an[Absolute[Encoder

A regenerative resistor reaches approximately 90°C when it is used at 20% of the rated
allowable dissipation value of the resistor. The allowable motor regenerative power (av-
erage) is 180 W for the JUSP-RA04 Type, and 350 W for the JUSP-RA05 Type. If the
regenerative power (average) exceeds the allowable limit value when the servo system
is operating in regenerative operation mode, select an additional regenerative resistor
that has a greater rated allowable dissipation value (W). Therefore, always take the ser-
vo system operation conditions into consideration when determining which regenerative
resistor unit to use.

Example of allowable motor duty conditions

«— Motor instantaneous
0
0.2s 0.2

02s 0.2 s|

25s

® Motor deceleration torque: Maximum torque
® Load inertia: Five times the motor rotor inertia

Assuming that there is no mechanical loss.

3.8.5 Using an Absolute Encoder

H Outline

An absolute value detection system detects an absolute position of the machine even
when the servo system is OFF. If such a system is to be formed in the host controller, use
an SGM[] servomotor with absolute encoder. Consequently, automatic operation can be
performed without zero return operation immediately after the power is turned ON.

SGMI-JOOWL 12-bit absolute encoder
SGMI-JOOISO 15-bit absolute encoder

__ Alwaysdetects * Zefgyfeturn
absolute position ?ﬂ? on

Absolute encoder
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3.8 Special[Wiring

* Interface Circuit

H Standard Connection Diagram for an Absolute Encoder Mounted on a Servomotor

SGML[] servomotor

Host controller SERVOPACK
Absolute encoder
+BV -\ rN
_DI;n)‘ SEN_£ Y otona  20N4560L Lt of
7406 O0SEN Pl Loz 20N-123 PGOV‘ L oG
oV BAT ' K N-12] BAT+ ' ' T
i ] ] | 1
Battery == IBATo e Liones 2cN-13 | BAT- 1 [P!
Serial Llne rece|ver , , PA i :
interface ¢ 1CN-33 20N-18 PA" ¥py 7B PG
circuit 1CN-34 2CN-17 M
1CN-35 2CN-18
P
down 1CN-36 20N-19 810 13P1 oD
Clear_|count 1CN-19 20N-14 oSt ok
S 1CN-20 2CN-15 1$Py oF
Serial 0 1CN-48 20N8 P Lt oK
interface 1CN-49 2CN-8 / - P + L
i i 1 1
circuit + sSG L 1CNA 2CN-10 M R
ov ‘e’ 2CN-20 A\ J oJ
oV

Line Receiver Used:

Termination Resistor R: 220 to 470 Q

SN75175 or MC3486 manufactured by Texas Instruments Inc.

3P Represents twisted pair wires

PS, /PS, PSO and /PSO are for 12-bit absolute encoders only.

SEN signal

* If turning ON the power of the control circuit
for the SERVOPACK, set the level of the

SEN signal to low.

* The SEN signal must be set at high level af-

ter at least three seconds after the power is

turned ON.

* When the SEN signal is changed from low
level to high level, +5 V is applied to the ab-
solute encoder, and serial data and initial in-
cremental pulses are transmitted.

* The motor is not turned ON until these operations are complete, regardless of the servo

ON signal (/S-ON).

Electrical Specifications

SGDB
Host controller SERVOPACK
SEN  {CN-4) 100Q
At high level
igh leve
7406 olr ' Approx. 1mA | 4-7kQ T1xF
equivalen
e y¥ JOSEN 1onz | vov

* A PNP transistor is recommended.
* Signal level High level: Min. 2.5V

Low level: Max. 0.8 V
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3.8.5 Using[dn[Absolute[Encoder cont.

B Memory Switch to Determine Whether to Use Input Signal SEN

Cn-01 Bit 1 Use of SEN Input Signal Factory For Speed/Torque Control
Setting: 0 and Position Control
This memory switch is used to determine whether SERVOPACK
to use input signal SEN (1CN-4). 104N Servomotor
This memory switch is available for absolute en- —» oen 4—0

coders only (not for incremental encoders).

Absolute encoder

Setting Meaning
0 Uses SEN signal.

Does not use SEN signal.

(The SGDB SERVOPACK always

1 assumes that the SEN signal is at high
level, regardless of the actual signal
level.)

NOTE If the SEN signal is to be turned OFF, then ON again, it must remain at high level for at
least 1.3 seconds before being turned OFF.

SEN signal OFF ON: High level OFF| ON

15 ms +q—
or morel

1.3 seconds or more

B Memory Switch to 1 to Select Absolute Encoder

Encoder Type Selection Factory For Speed/Torque Control

Cn-01 Bit E Setting: 0 and Position Control

Sets the encoder type according to the servomotor type to be used.

After changing the memory switch setting, turn the power OFF, then ON.

Motor Type Number of Encoder Pulses Per Revolution Preset Value
encoder
specifications

2 Incremental encoder: 8192 pulses per revolution

3 Incremental encoder: 2048 pulses per revolution 0

6 Incremental encoder: 4096 pulses per revolution

W Absolute encoder: 1024 pulses per revolution ;

S Absolute encoder: 8192 pulses per revolution
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3.8 Special[Wiring

Use the following parameter to set the number of pulses for the absolute encoder to be

used:
PULSNO Unit: Setting For Speed/Torque
Number of Encoder P/R Range: Control and Position
Cn-11 Pulses Number of Control
Encoder
Pulses

Sets the number of encoder pulses according to the servomotor type to be used.

After changing the memory switch setting, turn the power OFF, then ON.

Motor Type Number of Encoder Pulses Per Revolution Preset Value
encoder
specifications
2 Incremental encoder: 8192 pulses per revolution 8192
3 Incremental encoder: 2048 pulses per revolution 2048
6 Incremental encoder: 4096 pulses per revolution 4096
W Absolute encoder: 1024 pulses per revolution 1024
S Absolute encoder: 8192 pulses per revolution 8192

NOTE Incorrect settings of the above parameters may result in abnormal motor operation. To
prevent this, always set the parameter correctly.

H Using a Battery

Use the following battery to enable the absolute encoder to store position information
even when the power is turned OFF. Load the battery in the host controller and connect it
to SERVOPACK input terminals BAT and BATO.

Recommended battery: e Connect the battery securely to prevent contact faults
resulting from environmental changes or aging.
Lithium battery ® Battery voltage is not monitored inside the
Toshiba Battery ER6V C3 Type SERVOPACK. Provide a battery voltage monitor circuit
3.6 'V, 2000 mAH as necessary.
Minimum voltage: 2.8 V

M Setting up Absolute Encoder

Set up the absolute encoder in the following cases:
* When starting the machine for the first time

* When the absolute encoder is not connected to power supply or backup power supply
(battery) for more than two days
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3.8.5 Using[dn[Absolute[Encoder cont.

The setup procedure is as follows:

1 | Discharging Electricity from the Encoder

¢ Turn the SGDB SERVOPACK OFF, then discon-
nect the encoder connector.

* Short-circuit encoder connector terminals R and S
for at least two minutes.

Key position

15-bit absolute encoder (Motor type encoder specifications=S)

L

2 | Turning Power ON

Return the wiring to the normal state.

Connect the battery, turn the SGDB SERVOPACK
ON, and set the SEN signal at high level.

If alarm “A.00” arises, repeat the same procedure
from the beginning.

If no problem has occurred, the setup procedure is
complete.

1 | Turning SGDB SERVOPACK ON

¢ Wire the SGDB SERVOPACK, motor and encoder
in the normal way.

* Connect the battery and turn the SGDB SERVO-

12-bit absolute encoder (Motor type encoder specifications=W)

L

3

| Resetting Data

PACK ON.

2 | Turning the Encoder ON

¢ Set the SEN signal at high level.

* Keep the encoder turned ON for at least three min-
utes.

* |t does not matter even if alarm status arises.

Turn the SGDB SERVOPACK

OFF, then disconnect the en- [ 3 14
coder connector. 13
Short-circuitencoder connector

terminals 13 and 14 for two se- Key

conds or more. position
(For SGM and SGMP servomo-

tors)

Short-circuitencoder connector
terminals R and S for at least
two seconds.

(For SGMG, SGMD, and SGMS

v

servomotors)

| Turning the Power ON

Return the wiring to the original state.

Turn the SGDB SERVOPACK ON and set the SEN
signal at high level.

If alarm “A.00” arises, repeat the same procedure
from the beginning.

If no problem has occurred, the setup procedure is
complete.

NOTE Setting up the encoder sets the revolution count inside the encoder to 0.
After setting up the encoder, always reset the machine home position. Operating the ma-
chine without the home position being reset does not only damage the machine but may

also cause an accident resulting in injury or death.

H Absolute Data Exchange Sequence

The SERVOPACK sends absolute data to the host controller when receiving output from
an absolute encoder. This data exchange sequence is described below.

Use the following detailed information when designing a host controller.
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3.8 SpeciallWiring

Outline of Absolute Signal SERVOPACK
Th PA ‘)o_ Frequency I PAO
e absolute encoder outputs PAO, PBO, FB dividing 80
PCO and PSO as shown on the right. oreat
PC PCO
PS PSO
Signal Status Contents
Name
Initial state Serial data
PAO Initial incremental pulse
Normal state Incremental pulse
Initial state Initial incremental pulse
PBO
Normal state Incremental pulse
PCO |Normal state Home position pulse
PSO Normal state Rotation count serial data
(12-bit absolute encoder only)

Contents of Absolute Data

Serial Data: Indicates how many turns the motor shaft has made from
the reference position (position specified at setup).

Initial Incremental Pulse:  Outputs pulses at the same pulse rate as when the motor
shaft rotates from the home position to the current posi-
tion at the maximum speed of 4,900 min-1.

Pwm

Reference position Current position
(setup)
-2 -1 v o] +1 2
Coordinate data™ X ¥ . ; v -
, 1 P *0 ' +1 : Lo+2 .
Value M : ! : : Pe R :
; : : i T .
i L el | lePe
i : ' : : :
; ; i T 7 |

Absolute data Py, can be determined using the following formula.

Pe Current value read by encoder
Pe= M x R+Po M Serial data (rotation count data)

Po Number of initial incremental pulses
(Normally, this is a negative value)

Ps Number of initial incremental pulses read at setup
(Normally, this is a negative value stored and
controlled by a host controller.)

Pm Current value required for the customer system

R Number of pulses per encoder revolution
(pulse count after dividing, value of Cn-0A)

Pm = Pe - Ps
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3.8.5 Using[dn[Absolute[Encoder cont.
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Absolute Data Transmitting Sequence

1. Set the SEN signal at

high level. R
Rotation count Initial incremental
2. After 100 ms, set the serial data pulse
system to serial data  uwemnea | e ™™
reception-waiting- I ________ (Phase A) (Phase A)
. Undefined Initial Incremental
state. Clear the incre- ~ Undefined | 1 incremental . péj)lse
_______ - - o pulse : ase
mental pulse up/down Undefined | 1'% 160 ms Min. I Rotation count
counter to zero. @ ----f--- -- 4 laoms Typ. 110 serial data
- 50 ms 260 msrax' j nI‘LZS ms Max |
3. Receive eight bytes of MOERAERS Aot T o
. rox.
serial data. 15 ms 23'ms

4. The system enters a normal incremental operation state approximately 50 ms
after the last serial data is received.

Detailed Specifications of Each Signal

* Specifications of PAO Serial Data:

The number of revolutions is output in five dig- @ -,

its.

Por AT Wor Y o “CR’

A
r N
Lo By U T = T

000001010

Data transmission
method

Start-stop synchronization
(ASYNC)

——
? Data

Start bit Even parity

¢ Data is P+0000 (CR) or P-0000
(CR) when the number of revolu-

tions is zero.

¢ The maximum number of revolu-

Baud rate 9600
Start bit 1 bit
Stop bit 1 bit
Parity Even number

tionsis £99999. If this value is ex-
ceeded, it returns to 0000.

Character code

ASCII 7-bit code

Data format

8 characters. As shown on
the right.

* Specifications of PSO Serial Data:

The number of revolutions and the abso-
lute position within one revolution are al-
ways output in five and four digits, respec-

tively. The

transmission cycle is

approximately 40 ms.

Absolute position
Number of within one revolution:

revolutions: “0” to 9" ‘0”10 9" /

090001010

Data transmission
method

Start-stop synchronization
(ASYNC)

Data
Start bit Even parity

* Absolute position data within one revolu-

tion is a value before frequency dividing.
(4,096 pulses per revolution)

* Absolute position data increases during

Baud rate 9600
Start bit 1 bit
Stop bit 1 bit
Parity Even number

forward rotation (standard setting).

Character code

ASCII 7-bit code

(Not valid in reverse rotation mode)

Data format

13 characters. As shown on
the right.




3.8 SpeciallWiring

* Incremental Pulse and Home Position

Pulse:

Reverse
rotation

PhaseA Phase A= 1 __ [T

Phase Bm Phase Bm
M _m

Phase C Phase o]

Forward
rotation

Initial incremental pulses which pro-
vide absolute data are first divided by
the frequency divider inside the SER-
VOPACK and then output in the same
way as normal incremental pulses.

—>,

* Note that phase C is not divided so its pulse
width is narrower than phase A.

* Use the following parameter to set the pulse dividing ratio.

PGRAT Unit: P/R | Setting Range: For Speed/Torque
Cn-0A Dividing Ratio 16 to Number Control and
Setting of Encoder Position Control
Pulses

Set the number of output pulses for PG output
signals (PAO, /PAO, PBO and /PBO).

Pulses from motor encoder (PG) are divided
by the preset number of pulses before being
output.

The number of output pulses per revolution is
set in this parameter. Set this value according
to the reference unit of the machine or control-
ler to be used.

The setting range varies according to the en-
coder used.

Output terminals:

SGDB PAO (1CN-33)
seMO SERVOPACK  /pAQ (1CN-34)
servomotor }:I;BB% a 1%'\:\1-33562
encoder Phasd / ( -36)

Fre- Phase A
PG quency >
Phasd divider | | Phase B Output

Setting example:
Preset value: 16
=720 JRRE I U5 U I I O I U 0 O O
IplplnlplainiginaipiyBpliniylyioliginly
PBO = k
il i
1 revolution
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3.8.5 Using[dn[Absolute[Encoder cont.

H Alarm Display

When[&[1l 2-bit[absolute[encoder[is[lised,[the[Jollowing[alarms[are[Hetected[and[His-
played.

List of Alarms

Digital . .
Alarm Type Meaning Operator PAC[))aStgrlal PSOD aSt:rlaI
Display

Indicates that backup
voltage drop was

Backup Alarm | detected. (This alarm =) ALMS1.
helps maintain reliability of .ln

rotation count data.)

ALARMOA

BACK

Indicates that backup
voltage drop was

: ALARMOD
detected. (This alarm e
Battery Alarm warns of battery .l ALM83. BATT
replacement and
disconnection.)
Indicates that an error ALARMOB
Checksum h ool
was detected in memory n. ALMS82. ‘G:’ CHEC
Error data check.
Indicates that the motor
was running at a speed ALARMOP
Overspeed exceeding 400 min-" .. ALMSS. ‘@ OVER
when the encoder was
turned ON.
Indicates that an error ALARMOH

Absolute Error | was detected in sensor [ | |5 ALM84.
check inside the encoder. )

ABSO

ALARMOE

BACK
(BATT) @

Backup/Batt
Combination ~ IIB ALM81.
Alarm

The SEN signal can be used to output alarm information from PAO and PSO as serial

data.
SEN Signal B et T L =7 v
Digital (T (T R8sl anzEs
SPe'iator or TThEH Absolute encoder alarm Absolute encoder alarm
Isplay (Details unknown) (Alarm type identified)

ng Serial U ALMBO. ALARM ALM8x. @

Incremental pulse

; POO0O00, | H4+-00000 ALARMO#*
PSO Serial ) ' i
Data ([ [ . Oooo .@ (Undefined) (Undefined)
and so on
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Hl Absolute Encoder Home Position Error Detection

Cn-02 Bit 1 Absolute Encoder Home Factory For Speed/Torque Control
Position Error Detection Setting: 0 and Position Control

This memory switch is used to specify whether to use home position error detection
(alarm A.80) when an absolute encoder is used.

Setting Meaning
0 Detects a home position error.
1 Does not detect a home position error.

Normally, set this memory switch to “0”.

This memory switch has no significance when an incremental encoder is used.

Home position error detection

This function detects an encoder count error resulting from noise. It checks the number of

pulses per motor revolution, and outputs a home position error alarm if that number is incor-
rect.

If the absolute encoder detects an error, it inverts phase C and notifies the SERVOPACK of
the error. In this case, this “home position error detection” function also works.

161



APPLICATIONS OF 2-SERIES PRODUCTS
3.8.6 Extending[gn[Encoder{Cable

3.8.6 Extending an Encoder Cable

Both incremental and absolute encoders have a standard encoder cable (maximum 20
meters (65.6 ft.)). If a longer cable is required, prepare an extension cable as described
below. The maximum allowable cable length is 50 meters (164 ft.).

H 3-meter (19.8 ft.) Cable with Connectors (for SGM and SGMP)

S ]
e e S
e

¢ For incremental encoder: DP9320089-1
* For absolute encoder: DP9320088-1

H 3-meter (1.98 ft) Cable with Connector

M Encoder Plug and Cable Clamp (for SGMG, SGMD, and SGMS)

o
=1 ) H41
e

* For incremental encoder: DE9406971 -1
¢ For absolute encoder: DE9406972-1

* L-type plug: MS3108B20-29S

or

* Straight plug: MS3106B20-29S

* Cable clamp: MS3057-12A
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3.8 SpeciallWiring

H 50-meter (164 ft.) Extension Cable

¢ For both incremental and absolute encoders: DP8409179

Cut this cable 30 cm (0.98 ft.) or less from each end.

[aE— —r— /‘(ié—
=== N amascssssssy Gassee o 3 B | M £
, e

Be sure to connect
each wire correctly
(see the following

For SGMG, SGMD and
table).

SGMS Types, connect
directly to the plug.

Maximum 50 m (164 ft.)
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3.8.7 Using[SGDB[SERVOPACK[With[High[Voltage[Line

Connect cables of the same color to each other as shown in the table below. Note that
wiring for incremental and absolute encoders is different.

Signal Color and Wire Size of Color and Wire Size of
Ngme Cable with Connectors | 50-meter Extension
Cable (DP8409179)
PG5V Red AWG22 |Red AWG16
PGOV Black AWG22 | Black AWG16
PA Blue AWG26 |Blue AWG26
*PA White/Blue AWG26 | White/Blue AWG26
PB Yellow AWG26 | Yellow AWG26
*PB White/Yellow AWG26 | White/Yellow AWG26
PC Green AWG26 | Green AWG26
*PC White/Green AWG26 | White/Green AWG26
PS Purple AWG26 | Purple AWG26
*PS White/Green AWG26 | White/Green AWG26 Only the absolute
RESET | White/Gray AWG26 | White/Gray AWG26 e“COdetr Cda” be
connected.

BAT Orange AWG26 | Orange AWG26
BATO White/Orange = AWG26 | White/Orange AWG26

Note Make sure to connect the shielded wires.

3.8.7 Using SGDB SERVOPACK with High Voltage Line

SGDB SERVOPACKS use three-phase 200 VAC.

If, however, three-phase 400 VAC class (400 V, 440 V) power supply must be used, pre-
pare the following power transformer (for three-phase).

<Primary side> <Secondary side>
400 or 440 VAC — 200 VAC
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3.8 SpeciallWiring

Select appropriate power transformer capacity according to the following table.

SERVOPACK | ey
ype (see note)

SGDB-03AD[] 0.65
SGDB-05AD[] 1.1

SGDB-07AD] 1.5

SGDB-10AD[] 2.0

SGDB-15AD[] 25
SGDB-20AD[] 4.0
SGDB-30AD[] 5.0
SGDB-44AD] 7.0
SGDB-50AD[] 7.5
SGDB-60AD[] 12.5
SGDB-75AD[] 15.0
SGDB-1AAD] 19.0
SGDB-1EAD] 30.0

Note At rated load.

When 400-V-class supply voltage is used, power must be turned ON and OFF on the pri-
mary side of the power transformer.
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3.8.8 Connector{Terminal[Layouts

3.8.8 Connector Terminal Layouts

This section describes connector terminal layouts for SERVOPACKs, SGM[] servomotors
and Digital Operators.

M SERVOPACK Connectors
1CN Terminal Layout
/N-CMP Speed coinci-
1 sG ov 26 (/COIN-) | dence output
TGON
2 sG oV Fowarsoooy 1 27 | TEON* | output signai
for open col- TGON
3 PL1 lector refer- 28 /TGON-~ output signal
SEN signal in- ence Servo ready
4 SEN put 29 | /S-RDY+ output
Speed refer- Servo ready
5 V-REF ence input 30 | /S-RDY- output
Servo alarm
6 SG ov 31 /ALM+ output
Reference Servo alarm
7 PULS pulse input PG dividi 82 ALM- output
ividing
g | spuLs | Reference 33 | PAO output
pulse input h A e
phase PG dividing
o | TREF | [ovduerefer 34 | PAO | output
PG dividing phase A
10 SG ov 35 PBO output
phase B PG dividing
1| siGN Reference 36 | /PBO output
Ref gn Inp! phase B
12 | /SIGN eterence 37 | ALo1
sign input Power sup- Alarm code Alarm code
ply for open output (open output (open
13 PL2 collector ref- collector out- 38 ALO2 collector out-
Error counter erence put) put)
14 /CLR clear input 39 ALO3
Error counter Servo ON in-
15 CLR clear input 40 | /S-ON put
16 TQR-M | Torque monitor 41 /P-CON | P control input
. Forward over-
Power supply 17 VTG-M | Speed monitor 42 P-OT travel input
for open col- Reverse over-
18 PL3 lector refer- PG dividi 48 IN-OT travel input
ence ividing )
19 | PcO output aa | M- ’;Lﬁ"m reset in-
PG dividing phase C Forward exter-
20 /PCO output 45 /P-CL nal torque limit
phase C ON input Reverse exter-
21 BAT Battery (+) 46 /N-CL nal torque limit
24V | External ON input
~ + xternal pow-
22 BATO Battery (-) Power supply 47 N er supply input
for speed/ Phase S
23 +12V 48 PSO
Power supply g’n’g:e refer- Signal output
for speed/ Phase S
24 -12v torque refer- T 49 /PSO Signal output
ence N-CMP Speed coinci-
25 | (COIN4) | dence signal 50 FG Frame ground
output
e SERVOPACK Side Connector type: 10250-52A2JL (manufactured by 3M)
e Cable Side Connector type: 10150-3000VE (manufactured by 3M)

Connector case type: 10350-52A0-008 (manufactured by 3M)
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2CN Terminal Layout

1 PGOV 1
- Battery (+) (for
2 | Paov | PG powersup- SS SorersuP- 1 12 | BAT+ | absolute en-
ply coder only) Battery (-) (for
3 PGOV 13 BAT - | absolute en-
. coder only)
4 PG5V 14 PC PG input
PG power sup PG power sup: phase C PG input
wer sup- wer sup- inpu
ply +5V 5 PGSV ply +5V ] 15 1PC phase C
6 | Pasv 16 | pa |PGinput
phase A
Rotation direc- PG input
PG input 7 DIR tion input 17 PA phase A
phase S (for PG input
8 PS absolute en- PG input 18 PB phase B
coder only) 9 PS phase S (for 19 /PB PG input
absolute en- phase B
coder only)
10 20 FG Frame ground
e SERVOPACK Side Connector type: 10220-52A2JL (manufactured by 3M)

e Cable Side Connector type: 10120-3000VE (manufactured by 3M)
Connector case type: 10320-52A0-008 (manufactured by 3M)

Hl Connectors for Incremental Encoder

[SGM and SGMP series]

1| Channel A output Blue
2| Channel /A output Blue/Black
3| Channel B output Yellow
4| Channel /B output Yellow/Black g
R
5| Channel C output Green 1
R
6.| Channel /C output Green/Black tj
7| 0V (power supply) Gray oo
8| +5V (power supply) Red POWERGH son
9| Frame ground (FG) Orange ¥ s Oren
1CN 2CN
It to be Pi d by Cust
% g % geal:S O1 7921 gfﬂare y Customer CHARGE N
ocket: 170361-1 (chain type) o
76 [ 170365-1 §|oos|2 &Eei '
E==—u—— } j
0.12 mm?2
2CN
Blue -
1o - L 016
gg%gg Items to be Prepared by Customer
IWhite/Yellow _¥pr ] C .
40+reen R 019 ase:
I ] S— 10320-52A0-008
80 gy 104 (manufactured by 3M)
[ A ros Connector:
03mm2 . 3% 10120-3000VE
Grebn/Yellow \' N los (manufactured by 3M)
90- r— b0 20
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3.8.8 Connector{Terminal[Layouts cont.

Hl Connectors for Absolute Encoder

[SGM and SGMP series]

Do not use this termi-
nal. (It is used to dis-

charge electricity from
capacitor before ship-

ment.) \

168

1| Channel A output Blue
2| Channel /A output White/Blue
3| Channel B output Yellow
4| Channel /B output White/Yellow
5| Channel Z output Green
6| Channel /Z output White/Green
7| 0V (power supply) Black
8| +5 V (power supply) Red
9| Frame ground (FG) Green/Yellow
10| Channel S output Purple
11| Channel /S output White/Purple
12| (Capacitor reset) (Gray)
13| Reset White/Gray SERVOPACK
SGDB-15AD
14| O V (battery) White/Orange PomEngEy cox
ALARM
15| 3.6 V (battery) Orange Orsw
y YASKAWA
!Sggg::(s t_olt;% fgr?a}are: lby Customer 1oN 20N
okt T aem1 &Cooegg 3323 o CHARGE ["=“]
2CN
o +—o I ‘(‘i’
0.12 mm?2
2CN
;g_ \?\}lrj\ie/Blue K P= _2167

Yellow

5 Green

3O hite Velon_1EP _g}g

o 4 N
White/Green ;; P
50 ioret 215

100 - 08
116 \F{{Vg\(;terolet :Q P: 3
80TBRok T+ 404

70 =0 |
T
T 0 [os
0.3mm2 | | 02
[
[

+O6
’ 03
1304 \ghlte/Gray 1010

Green/Blue T
T

150 Fititelorangs P 1912
130 White/Orange Pi 013

T
T

0.3 mm?

Iltems to be Prepared by Customer
Case:

10320-52A0-008

(manufactured by 3M)

Connector:

10120-3000VE

(manufactured by 3M)
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H Connectors for Incremental Encoder
[SGMG, SGMD and SGMS series]

A| Channel A output
B| Channel /A output
C| Channel B output 4cN
D| Channel /B output “I[] .
E| Channel C output I__I |] £
A
F.| Channel /C output F g
G| 0V (power supply) LJd
SERVOPACK
H| +5V (power supply) SGDB-18AD
J| Frame ground (FG) m%zx
y YASKAWA
It to be Pi d by Cust 1CN 2CN
gg% pT’JS;s O(Lesh;;gg)re Mémlé;;zncfzrgs or e ——
(Straighty ~ MS3106B20-29S CHARGE
A® B cable clamp: MS3057-12A
¥
0.12 mm?2
2CN
sg_ \?\}%iete/Blue :; _g}g
Co—relow to18 Items to be Prepared by Custome!
B ol Whie/Velow FF—— [512 >
e mererm——— -1 o
HoT Red 915 10320-52A0-008
Gol Bk ¥ i Aoy (manufactured by 3M)
N\ /2: ' 23 Connector:
03mm?y 4 T5s 10120-3000VE
Jol— P [o%0 (manufactured by 3M)
1y ? N
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3.8.8 Connector{Terminal[Layouts cont.

170

Hl Connectors for Absolute Encoder

[SGMG, SGMD and SGMS series]

Channel A output

Channel /A output

Channel B output

Channel /B output

Channel Z output

Channel /Z output

0V (power supply)

+5 V (power supply)

Frame ground (FG)

Channel S output

Channel /S output

Reset

DD C|XN|<|IT|OQ M| MO|O|W|>

0V (battery)

T

3.6 V (battery)

Items to be Prepared by Customer
Plug:

(L shaped) MS3108B20-29S or
(Straight) MS3106B20-29S

Cable clamp: MS3057-12A

3)

N'I =X
0,
H

SERVOPACK
SGDB-1SAD

DO~PDMIO

RN 80 sen
o
v YASKAWA

1CN 20N

CHARGE

[{f

t

—~

Blue

0.12 mm2

2CN

Green

ég_ White/Blue ‘;Pl lo17
cod Yellow lo18
go_ Whltezfellow ;q lo19

O-rWhisGreer 9 14

Purple L
K o ro8
h g g;(@efurp €] Eg 32
Mk T~ T

Gor—2 ™1 £Lo4

L7 0 o5

03mm2 | | ro2

I -Og

) Lo

Ropsiaca ol
O--White/Qrange PP: 13
o (I /020

Items to be Prepared by
Customer

Case:

10320-52A0-008
(manufactured by 3M)
Connector:
10120-3000VE
(manufactured by 3M)
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H Connectors and Terminals for Standard-type Motor without Brake

[SGM and SGMP series]

@ 4CN
1 Phase U Red rml [] °
E
2 | PhaseV White |__| g :
3 | Phase W Blue FH i
4 | Frame ground (FG) Green bt
SERVOPACK
SGDB-15AD
ROk 80 son
For SGMP-15A O 1w

M4 crimp terminal

Cap:  172159-1

Socket: 170362-1 or 170366-1 Items to be Prepared by Customer

Round crimp terminal R1.25-4TOR
(manufactured by AMP.)

For SGMP-15A
Cap:  350780-1
Socket: 350536-6 or 350550-6
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3.8.8 Connector{Terminal[Layouts cont.

H Connectors and Terminals for Motor with Brake
[SGM and SGMP series]

Q)
—F
| — P
[E— L
12 (g

1 Phase U Red
Q
2 | PhaseV White D £
3 | Phase W Blue l“l i =
R
4 | Frame ground (FG) Green tj
5 | Brake terminal Black SERVOPACK
SGDB-15AD
6 | Brake terminal Black POWER @1 (o
1SwW
For SGMP-15A Y YASKAWA
1CN 26N
CHARGEr « N U V W
Toes et
i o lofefsle) %2
!! R s TIPl Bl m
?

Qo0
gﬂ @3 l::;:l %ﬁ) "‘®
M4 crimp terminal
Cap:  172160-1 Items to be Prepared by Customer
Socket: 170362-1 or Round crimp terminal R1.25-4TOR (manufactured

:]]] 170366-1 by AMP.)
For SGMP-15A

Cap:  350781-1
Socket: 350536-6 or 350550-6

(DC side)

‘@' AC input

Brake power supply (manufactured by
Yaskawa Controls Co., Ltd.)

« 100 VAC input: 90 VDG (LPDE-1HO1)
« 200 VAC input: 90 VDG (LPSE-2HO1)
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H Connectors and Terminals for Standard-type Motor without Brake

[SGMG, SGMD and SGMS series]

H R

SERVOPACK
SGDB-15AD

POWER
atarm Q0] soN

A | Phase U
D A B | PhaseV
-]
C, o8 C | Phase W
D | Frame ground (FG)

Egm , T e—
For plug and cable clamp types, refer to
Section 5.6.3 Connector.
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APPLICATIONS OF X-SERIES PRODUCTS

3.8.8 Connector{Terminal[Layouts cont.

H Connectors and Terminals for Motor with Brake

[SGMG, SGMD and SGMS series]

o) e ©
CJ
A | Phase U IN][] 9
| |[e<s
B | PhaseV I_ _I D g |
C | Phase W 4 g 2
D | Frame ground (FG) L
SERVOPACK
E | Brake terminal SGOB-15AD
F | Brake terminal "R 80 s
Y YASKAWA
1CN 20N
[CHARGEr t+ N U Vv W
Be Gk ©8
Qo0
A0

T e—

For plug and cable
clamp types, refer to
Section 5.6.3 Connec-
tor.

(DC side)

AC input

Brake power supply (manufactured by
Yaskawa Controls Co., Ltd.)

« 100 VAC input: 90 VDG (LPDE-1HO1)
« 200 VAC input: 90 VDG (LPSE-2HO1)
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3.8 SpeciallWiring

H Connectors for Digital Operator

* JUSP-OP02A-1 (Hand-held Type) * JUSP-OPO03A (Mount Type)
\ N\
@ SERVOPACK
( )
0
E%m EﬁA
GITAL
OPERATOR
SERVOPACK sp e YA P03/
ALARM Fits directly into
@ “OPERATOR’ on the
0..
¥ YASKAWA
> <,
N\ | g @
4CN
17JE-23090-02
ull o (manufactured by Daiichi Flat cable
P Denshi Kogyo K-K.) (accessory)
}_4 D & I
A
T
o]
kA ®
SERVOPACK
SGDB-15AD ; " - _ ) -
Pin| Signal| Signal Circuit Name Signal
ACkRu 80 seN No.| Name Direction
18w . . . .
o 1 TXD Transmit data (non-inversion side)| P +— S
y YASKAWA
JTXD | Transmit data (inversion side) P+S
1CN 26N . . . .
RXD Receive data (non-inversion side) |[P —+ S
CHARGE
JRXD | Receive data (inversion side) P—S
OPH #

/RXD | Shorting pins 6 and 7 produces a terminal
RT resistance of 220 Q between RXD and *RXD.

5VPP #
GND | Signal ground 0 V

© [0 (N[O [0 b [W (N
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USING THE DIGITAL OPERATOR

This chapter describes the basic operation of the digital operator and the con-
venient features it offers.

All constant settings and motor operations are possible by simple, conve-
nient, operation.

Operate the digital operator as you read through this chapter.

4.1 BasicOperations ...........cec00veeveee. 178

4.1.1 Connecting the Digital Operator . ...................... 178
4.1.2 Digital Operator Functions . ................. .. ... .... 179
4.1.3 Resetting Servo Alarms . ........... ... 180
4.1.4 Basic Functions and Mode Selection ................... 181
4.1.5 Operation in Status Display Mode ..................... 182
4.1.6 Operation in Parameter Setting Mode .................. 186
4.1.7 Operation in Monitor Mode .......................... 191

4.2 Using the Functions ...................... 194

4.2.1 Operation in Alarm Trace-back Mode .................. 194
4.2.2 Operation Using the Digital Operator . . ................. 197
423 AUOtUNING . ..ottt e 201
4.2.4 Reference Offset Automatic Adjustment ................ 207
4.2.5 Reference Offset Manual Adjustment Mode ............. 210
4.2.6 Clearing Alarm Trace-backData ...................... 213
4.2.7 Checking Motor Specifications ....................... 215
4.2.8 Checking Software Version .......................... 216
4.2.9 Current Detection Offset Manual Adjustment Mode .. ..... 217
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USING THE DIGITAL OPERATOR
4.1.1 Qonnecting[the[Digital[{@perator

4.1 Basic Operations

This section describes the basic operations using the Digital Operator.

4.1.1 Connecting the Digital Operator

The Digital Operator is available as two types: JUSP-OP02A-1 (Hand-held Type) and JUSP-
OPO3A (Mount Type).
Each type is connected to the SERVOPACK as shown below.

JUSP-OP02A-1 (Hand-held Type) JUSP-OPO03A (Mount Type)

™ a
(LQ) SERVOPACK

EEER

DIGITAL
SERVOPACK OPERATOR
JUSP-OP02A

@)
KM

¥ YASKAWA

DOWN DATA

® 0

OPG3A _J

Attach directly on
the SERVOPACK

Connect using the 1 m
. SERVOPACK
cable supplied. SGOB 154D

AT 80 son
O sw

SERVOPACK

* The Digital Operator connector can be connected or disconnected while the SERVO-
PACK power is ON.

178



4.1 Basic[Qperations

4.1.2 Digital Operator Functions

The Digital Operator allows the user to set parameters, send commands, and display op-
erating status.

This section describes the key names and functions of the Digital Operator in the initial
display status.

Hand-held Digital Operator

/@ ™~ Key Name Function
(7 <) ALARM RESET Key Press to reset the servo alarm.
Creser)
[: b b} DSPL DSPL/SET Key Press to select the status display
. SET mode, setting mode, monitor mode,
semvorack  opllSTAL or error trace-back mode.
JUSP-OPo2A Used to select data in setting mode.
ALARM DSPL
Creser ) £l DATA/ENTER Key Press to display the parameter set-
tings and set values.
ENTER
Value Increment/ | Press to increment the set value.
/N
[ < J(V} [ > ] Change/ Forward Used as a forward start key during
Jog Keys | Jog Key jogging.
¥ vAsKAWA
- /) Decre- Press to decrement the set value.
@ ment/Re- | Used as a reverse start key during
\- verse Jog  |jogging.
Key
Digit Digit Press to select the digit to be
Selection | Down Key |changed. The selected digit flashes.
cys The cursor moves right one digit
Digit Up when the Digit Down Key is pressed.
Key The cursor moves left one digit when
the Digit Up Key is pressed.

SVON Key Press to jog using the Digital Opera-
tor.
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USING THE DIGITAL OPERATOR

4.1.3[Resetting[ServoAlarms

Mounted Digital Operator

SERVOPACK A Key Name Function
up UP Key Press to display the parameter settings and
@ set values.
uP_ MODE/SET
Pressing the UP Key increments the set val-
ue.
DOWN DOWN Key Pressing the DOWN Key decrements the set

OP0O3A J

value.

Servo alarms can be reset by pressing the
UP Key and DOWN Key simultaneously.

MODE/SET

MODE/SET Key | Press to select the status display mode, set-

ting mode, monitor mode, or error trace-
back mode.

DATA

DATA Key

Press to display the parameter settings and
set values.

Can be used as a data setting key in the set-
ting mode.

4.1.3 Resetting Servo Alarms

Servo alarms can be reset using the Digital Operator. (Servo alarms can also be reset by the
1CN-44, /ALMRST input signal. Refer to Section 3.7.1 Using Servo Alarm Output and Alarm

Code Output for details.)

The alarm state can be cleared by turning the main power supply OFF, then turning the con-

trol power supply OFF.

Type: JUSP-OP02A-1

ALARM

Press

Alarm Reset

Type: JUSP-OPO3A

Press
UpP DOWN

simultaneously Alarm Reset

NOTE After an alarm occurs, remove the cause of the alarm before resetting it. Refer to Section
6.2 Troubleshooting to determine and remedy the cause of an alarm.
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4.1 Basic[Qperations

4.1.4 Basic Functions and Mode Selection

Digital Operator operation allows status display, parameter setting, operating reference, and
auto-tuning operations.

Basic Mode Selection
The four basic modes are listed below. Each time the mode key is pressed, the next mode in
the sequence is selected.

JUSP-OP02A-1 JUSP-OP03A
Press the Press the
MODE/SET
()
SET
) key to switch the mode. key to switch the mode.

2L

/" Status Display N\

Mode — Section 4.1.5

GHEED

Displays the SERVOPACK status as bit
K data and codes.

KSetting Mode — Section 4.1.6

Sets the parameters to select and set Special Modes
K all SERVOPACK functions. /

1L

These modes are selected by setting
a value for parameter ¥~ _ _ 7Y
ﬁVIonitor Mode — Section 4.1.7 \ LN oy
(in[- 121 et Mode
Setting
Displays the speed references to the SERVOPACK P
w actual speed, and internal status. vutuY Operation mode from Digital
{} Operator — Section 4.2.2
Glarm Trace-back \ 00-0 1 | Reference offset automatic
Mode — Section 4.2.1 adjustment mode

— Section 4.2.4

i
@'E 00~ge2 | Clear alarm trace-back

Displays a log of previous alarms. / data — Section 4.2.6

L

l | 0o-03 Reference offset manual
adjustment mode
— Section 4.2.5

00-g4 | Motor-type check mode
— Section 4.2.7

. Auto-tuning mode
00-05 — Section 4.2.3

" Software-version check
bo-06 mode — Section 4.2.8

Current detection offset
00-08 manual adjustment mode
— Section 4.2.9
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USING THE DIGITAL OPERATOR
4.1.5[Dperation[in[Status[Display[Mode
4.1.5 Operation in Status Display Mode
The status display mode displays the SERVOPACK status as bit data and codes.

B Selecting Status Display Mode
The status display mode is displayed when the power is turned ON. If the status display
mode is not displayed, use the procedure shown in 4.1.4 Basic Functions and Mode

Selection to set the status display mode.

Keys to the status display are shown below.

For Speed Control
Bit Data Code

('Speed Coincidence)~z —
Base Block -\ b '_l
/= C
AY
( Control Power ON) TGON
(Speed Reference Inpu) ( Torque Reference Input >
Status

Code
Base block
Servo OFF (motor power OFF)

Run
Servo ON (motor power ON)

Forward Rotation Prohibited (P-OT)
1CN-42 (P-OT) OFF. See Cn-01 Bit 2 (page 57)

Reverse Rotation Prohibited (N-OT)
1CN-43 (N-OT) OFF. See Cn-01 Bit 3 (page 57)

]
i

Alarm Status
Displays the alarm number. See the table of alarms on page 196.

N
==
=
=
I

-
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4.1 Basic[Qperations

Bit Data

Description

Control Power ON

Lit when SERVOPACK control power ON. Not lit when
SERVOPACK control power OFF.

Base Block

Lit for base block. Not lit at servo ON.

Speed Coincidence

Lit if motor speed reaches speed reference. Otherwise,
not lit.

TGON

Lit if motor speed exceeds preset value.
Not lit if motor speed is below preset value.
Preset value: Set in Cn-0B (20 min~" is factory setting)

Speed Reference Input

Lit if input speed reference exceeds preset value.
Not lit if input speed reference is below preset value.
Specified value: Set in Cn-0B (20 min~" is factory setting)

Torque Reference Input

Lit if input torque reference exceeds preset value.

Not lit if input torque reference is below preset value.
Preset value: Set in Cn-0B (10% rated torque is standard
setting)

(Used for torque feed—forward or current restriction)

Power Ready

Lit when main power supply circuit is normal.

Not lit when power is OFF or main power supply circuit is
faulty.

For Position Control

Bit Data

Code

N ~

( Positioning Complete,

Base Block

I

Ha)

( Control Power ON)

\
\(Taon)

( Reference Pulse Input) ( Error Counter Clear Ingut)

Code

Status

T Base block
] l_l] Servo OFF

Servo ON

J Run

Forward Rotation Prohibited
_J 1CN-42 (P-OT) OFF. See Cn-01 Bit 2 (page 57).

Reverse Rotation Prohibited
Mo ,'—J 1CN-43 (N-OT) OFF. See Cn-01 Bit 3 (page 57).

Alarm Status

D
[
1Z5
\ =/

D

120

i)
e/

Displays the alarm number. See the table of alarms on page 196.
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USING THE DIGITAL OPERATOR

4.1.5[Dperation[in[Status[Display[Modecont.
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Bit Data

Description

Control Power ON

Lit when SERVOPACK control power ON. Not lit when
SERVOPACK control power OFF.

Base Block

Lit for base block. Not lit at servo ON.

Positioning Complete

Lit if error between position reference and actual motor
position is below preset value.

Not lit if error between position reference and actual
motor position exceeds preset value.

Preset value: Set in Cn-1B (1 pulse is standard setting)

TGON

Lit if motor speed exceeds preset value.
Not lit if motor speed is below preset value.
Preset value: Set in Cn-0B (20 min~" is standard setting)

Reference Pulse Input

Lit if reference pulse is input
Not lit if no reference pulse is input.

Error Counter Clear Input

Lit when error counter clear signal is input.
Not lit when error counter clear signal is not input.

Power Ready

Lit when main power supply circuit is normal.

Not lit when power is OFF or main power supply circuit is
faulty.




4.1 Basic[Qperations

For Torque Control

N

A bl

X
( Control Power ON ) \ TGON
((Speed Reference Inpu) ¢ Torque Reference Input )

Code Status
Base block
] Servo OFF (motor power OFF)

J Run
Servo ON (motor power ON)

Forward Rotation Prohibited (P-OT)
= ,'-J 1CN-42 (P-OT) OFF. See Cn-01 Bit 2 (page 57).

Reverse Rotation Prohibited (N-OT)
wiin] ,'—J 1CN-43 (N-OT) OFF. See Cn-01 Bit 3 (page 57).

Alarm Status
(il ',l] Displays the alarm number. See the table of alarms on page 196.

Bit Data Description
Control Power ON Lit when SERVOPACK control power ON. Not lit when
SERVOPACK control power OFF.
Base Block Lit for base block. Not lit at servo ON.
Speed Coincidence Lit ifI motor speed reaches speed reference. Otherwise,
not lit.
TGON Lit if motor speed exceeds preset value.

Not lit if motor speed is below preset value.
Preset value: Set in Cn-0B (20 min-1 is factory setting)

Speed Reference Input Lit if input speed reference exceeds preset value.

Not lit if input speed reference is below preset value.

Preset value: Set in Cn-0B (20 min~1 is factory setting)
(Used as speed limit)

Torque Reference Input Lit if input torque reference exceeds preset value.

Not lit if input torque reference is below preset value.
Preset value: Set in Cn-0B (10% rated torque is standard
setting)

Power Ready Lit when main power supply circuit is normal.

Not lit when power is OFF or main power supply circuit is
faulty.
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USING THE DIGITAL OPERATOR
4.1.6[Dperation[in[Parameter{Setting[Mode

4.1.6 Operation in Parameter Setting Mode

B Parameter Types

Two types of parameter are used:

* Constant Settings (Cn-03 to Cn-2D)
* Memory Switches (Cn-01, Cn-02)

The setting method is different for each type.

The SERVOPACK offers alarge number of functions, which are selected and adjusted by
the parameter settings.

The constant settings (Cn-03 to Cn-2D) allow setting of a constant within a fixed range.
The memory switches (Cn-01, Cn-02) allow the required functions to be selected.
Refer to Appendix C List of Parameters.
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4.1 Basic[Qperations

B Using the Setting Mode for Constant Settings (Cn-03 to Cn-2D)

The constant settings (Cn-03 to Cn-23) allow setting of a constant. Check the permitted
range of the constant in Appendix C List of Parameters, before changing the data. The
example below shows how to change user setting Cn-15 from 100 to 85.

For JUSP-OP02A-1

1. Press to select the parameter setting @HQE
mode. !l \ Setting
'.'!IE] Mode @:DEB
JUSP-OP02A-1 J

2. Select the parameter number to set.

Press the and a keys to select the digit. Ggﬂ@ TD' GBHE

The selected

@T@l@digit flashes.
G0

Press the and keys to change the val- ‘i!!@

ue.

L Parameter DATA
3. Press . to display the current data for the N Data

mber

parameter selected at step 2. HH /5\ TEEEE

4. Set the required data.

SREY % @0
Press the and a keys to select the digit. " -

The selected

E} digit flash
@a 00 T@l@ o asnes
Press the and keys to change the val-

ue.

(oaTa |
5. Press to store the data. The stored

data flashes.

[ Dara] .
6. Press once more to display the parameter Zﬁﬁg‘eﬁter oAz Data

number again. Cl-[-]5) “°

7. Repeat steps 2 to 6 as often as required.
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USING THE DIGITAL OPERATOR

4.1.6 @peration[in[Parameter{Setting[Mode cont.
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JUSP-OP03A

upP
. Press the and keys to select the pa-

. Press D to store the data.

. Press D once more to display the parameter ~ Parameter D

For JUSP-OP0O3A

MODE/SET
. Press D to select the parameter setting MODE/SET /’ Cl-RIS

mode. CRFED voce® CLTER
\-CHED~

DOWN

rameter number to set.

DATA

) Parameter ﬁj
. Press D todisplay the current dataforthe pa- ~ Number

rameter selected at step 2. HHH S O H

DOWN

upP
. Pressthe and keys to change the data Hﬂ

to the required value. fi’j‘ ol oo

Value changes rapidly
when key held down
DATA ’

The stored data flashes.
\

Ay ]
mmn
7 7t

DATA DATA

Number Data

number again. Cl-[-T15) #°

. Repeat steps 2 to 6 as often as required.

Refer to Appendix C List of Parameters.



4.1 Basic[Qperations

B Using the Setting Mode for Memory Switches (Cn-01, Cn-02)

Turn the bits of the memory switches ON and OFF to select the functions required.
The example below shows how to turn ON Bit 4 of memory switch Cn-01.

For JUSP-OP02A-1

1. Press to select the parameter setting
mode. / \*

B Seting (]
JUSP-OP02A-1 \U “3[@‘/

2. Select the parameter number to set.

Press the and keys to select the digit. GBHQ % ‘“H

The selected
2 DY)
Press the and keys to change the val- @mnm l

digit flashes.
ue.

Bit

. M
3. Press to display the current data for the paramete S ata umber
umber ’

memory switch selected at step 2.
ISEEERNTTTED

, Bit Number to S t
4. Press the and keys to select the bit it Number to Se '

number to set. Bit ~FpEBdat
Number [ ]. H § "a
FDB97531 [3
)

. Press either key.
D ——

or G

5. Pressthe and keys to set the memory
switch data ON or OFF for the bit number.

6. Repeat steps 4 and 5 as often as required.

\ 1 /
7. Press to store the data. \ ”/ The stored data
g!mg ] flashes.
/7 7 | AN

Turning Bits ON and OFF

ECA86420

Memory switches use bits, not numbers, to select B M I ,'_,'J
functions. TDBe 531
Sixteen bits are available (1 to 9 and A to F). Select

the required functions by turning the appropriate bit l - 8[le

ON (function ON) or OFF (function OFF).
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USING THE DIGITAL OPERATOR

4.1.6 @peration[in[Parameter{Setting[Mode cont.
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JUSP-OPO3A

8. Press .wsﬂ once more to display the parameter Parameter (oaw)  Memory
Pay P Number Switch Data

number again. Clal-1al ) oo~ (e i )

Refer to Appendix C List of Parameters.

For JUSP-OPO3A

MODE/SET
1. Press D to select the parameter setting MODEISET @I@@
Setti
mode. GHED woge’ Gl

\CREB~

DOWN

2. Press the | £ and keys to select the pa-

rameter number to set.

MODE/SET Bit

. Memory Number
3. Press | | todisplaythe current data for the Parameter

Switch Data to Set
memory switch selected at step 2. HB P ﬁ
L |t v (N

= DO Bit Number to Set [
4. Press the and keys to select the bit r—'
. ~E 542 ur [ DOWN
number to set. Bit s oe oG
Number (.C'-B B @
“NFDBS7531 [
2
MODE/SET SET
5. Press | | to setthe memory switch data oFF MO ON
ON or OFF for the bit number. H ' -— /

6. Repeat steps 4 and 5 as often as required.

DATA

7. Press D to store the data. The stored data

flashes.

DATA
. Parameter ~ DATA  Memor
8. Press D once more to display the parameter  \umper Switch )I/Data

number again. IB P mmmm

Refer to Appendix C List of Parameter Settings



4.1 Basic[Qperations

4.1.7 Operation in Monitor Mode

The monitor mode allows the reference values input into the SERVOPACK, I/O signal status,
and SERVOPACK internal status to be monitored.
The monitor mode can be set during motor operation.

H Using the Monitor Mode
The example below shows how to display 1500, the contents of monitor number Un-00.

For JUSP-OP02A-1

1. Press % to select the monitor mode

e S

= YT
GHAER) Morter Ell-lcl

JUSP-OP02A-1 \U HE

2. Pressthe and keys to select the moni-
tor number to display.

. .
3. Press to display the data for the monitor Monitor DATA
pray Number Data

number selected at step 2. H AT~ n

[ Dara] . .
4. Press once more to display the monitor ~ Monitor Data.

. Number
number again. H AT~ n

MODE/SET

1. Press D to select the monitor mode. MODE/SET /’GIEEB‘\
JUSP-OP03A CEREB Nonter CnlER

\- gD~

UP DOWN
2. Pressthe and keys to select the moni-

tor number to display.

DATA

- A

3. Press D to display the data for the monitor m%oerr 6 Data
number selected at step 2.

DATA Monitor Dat
4. Press | | once more to display the monitor ~_ Number ata
number again. 40~




USING THE DIGITAL OPERATOR

4.1.7[Dperation[in[Monitor{Mode cont.

B Monitor Mode Displays

Monitor Monitor Display
Number
v e Actual motor speed Units: min-1.
unT g
Un-o1 Input speed reference
Units: min-1.
N Internal torque reference
Un=Uc | ynits: %
(with respect to rated torque)
Un-03 Number of pulses from motor U-phase edge
Units: pulses
a4 Electrical angle
unTu Units: 0.1 deg Internal Status
Un-05 Internal status bit display Bit Display
- —" PoPof
R Internal status bit display @?@qp ©.J. oY@
L
e | (ETETETEE
Un-07 Input reference pulse speed disp]ay . ==t r
Units: min-1. P EPREPE) @@b
s Positional error
Un-08 Units: x1 reference unit (Cn-02 Bit E = 0)
x100 reference unit (Cn-02 Bit E = 1)
Un-09 Reference pulse counter reading
Units: reference units
A value between 0 to 65535 inclusive is
displayed.
Monitor | Bit Description Related I/O Signal, Parameter
No No
Un-05 1 | Servo alarm 1CN-31 (ALM)

2 | Dynamic brake ON
3 | Reverse rotation mode Cn-02 Bit 0, 2CN-7 (DIR)
4 | During motor rotation
5 | Speed coincidence or positioning
complete
6 | Mode switch ON
7 | During forward Or contact input 1CN-45 (/P-CL)
current limit speed control
8 | During reverse 1CN-46 (/N-CL)
current limit
9 | Motor power ON
10 | A-phase 2CN-16(PA), 2CN-17(/PA)
11 | B-phase 2CN-18(PB), 2CN-19(/PB)
12 | C-phase 2CN-14(PC), 2CN-15(/PC)
13 | U-phase
14 | V-phase
15 | W-phase
16 | Servo ON 1CN-40 (/S-ON)
17 | P operation or rotation direction input 1CN-41 (/P-CON)
18 | Forward overtravel 1CN-42 (P-OT), Cn-01 Bit 2
19 | Reverse overtravel 1CN-43 (N-OT), Cn-01 Bit 3
20 | SEN signal input 1CN-4 (SEN), Cn-01 Bit 1

192




4.1 Basic[Qperations

Monitor | Bit Description Related I/O Signal, Parameter
No

=
o

Un-06

—_

Input reference pulse 1CN-7 (PLUS), 1CN-8 (/PULS)
Input pulse sign 1CN-11(SIGN), 1CN-12(/SIGN)
Error counter clear input 1CN-15 (CLR), 1CN-14 (/CLR)
Current limit

Brake interlock output
Overload warning
Main power supply ON
Servo ready

Not used

OO0 (N |[W[N

N —+
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USING THE DIGITAL OPERATOR

4.2.1 Q@peration[in[Alarm[Trace-back[Mode

194

4.2 Using the Functions

This section describes how to use the basic operations described in section 1 to operate and
adjust the motor.

4.2.1 Operation in Alarm Trace-back Mode

NOTE

The alarm trace-back mode displays up to ten alarms which occurred previously. By al-
lowing confirmation of what alarm occurred when, it is a useful aid to speed up trouble-

shooting.
Vol iyt
I_1 V|
| —
Alarm Sequence Number Alarm Code See the table of
The higher the number, alarms on page 196.

the older the alarm data

The alarm trace-back data is not cleared on alarm reset or when the SERVOPACK power is
turned OFF. This does not adversely affect operation.

The data is cleared using the special mode: Clear alarm trace-back data.

Refer to Section 4.2.6 Clearing Alarm Trace-back Data for details.



4B Using[the[Functions

B Using the Alarm Trace-back Mode

Follow the procedure below to determine which alarms occurred previously.

For JUSP-OP02A-1

1. :1:36;: to select the alarm trace-back ) /@EEE@\

' C kL T
JUSP-OPO2A-1 \EFER~
Alarm Trace-back Mode

2. Press the and keys to scroll the alarm  giger (5]-1R] {5

sequence numbers up and down and display in-

2
formation on previous alarms. The higher the I REED &
left-hand digit (alarm sequence number), the Newer {3]=13]3[3)

older the alarm data.

For JUSP-OP03A
[ G |

®O0 MODE/SET
(L 1. Press D to select the alarm trace-backMoDE/SET Cln[-l0i0) \‘
JUSP-OP03A mode. [Tl L1519

\ G FER~

Alarm Trace-back Mode

DOWN

UP
2. Press the and keys to scroll the alarm ouder (5]~ 1R i) w | com

. . 2
sequence numbers up and down and display in- == (1B @)
formation on previous alarms. The higher the UL RO

(o] | O
left-hand digit (alarm sequence number), the Newer GIRZEE

older the alarm data.
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USING THE DIGITAL OPERATOR

4.2.1 @peration[in[Alarm[Trace-back[Mode cont.

H Alarm Display Contents

The[fable[below(lists[ihe[alarms[displayed[in[fhe[alarm[frace-back[inode.

Code

Displayed Alarm

Description

Absolute data error

_..
0
-2
Z o

Parameter breakdown

.—I-I
L]

-
-~ -

hlo

Parameter setting error

-

Overcurrent

n
-'—

Regenerative error

———
.‘~|

-

Position error pulse overflow

-..
‘I—

Main circuit voltage error detection

-
_-I..I

Overspeed

-
S
-

-

Overload(Instantaneous)

Overload(Continuous)

-~
.-'...'
I

-
I

~Z
I—-

Absolute encoder error

~
-
I~

Absolute encoder back-up error

-
|~_

Absolute encoder checksum error

Absolute encoder battery error

-

-
11
-

-

Absolute encoder data error

_—L'
T

DN
17

Absolute encoder overspeed

]

Heat sink overheated

-
-

-
1

-

Reference input read error

L

[

Servo overrun detected *

L

==

i

Encoder output phase error

]
I

~
[

Encoder A-, B-phase disconnection

S
1

[

Encoder C-phase disconnection

Ly

Power line open phase

_—I_I
-~
]

Power loss error.

\-
I
L
10

Not an alarm. Reset by alarm reset or SERVOPACK power ON.
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* This function prevents overrun.

The following are operator-related alarms which are not recorded by alarm trace-back.

_____ Digital Operator transmission error 1

- - Digital Operator transmission error 2

* Refer to the troubleshooting procedures when an alarm occurs, described in Section
6.2 Troubleshooting.

4.2.2 Operation Using the Digital Operator

ﬂ? Simple Motor Check
Operation from the Digital Operator allows the SERVOPACK to run the motor. This allows
rapid checking of basic operations during machine set-up and testing, without the trouble of
connecting a host controller.

<— SERVOPACK

Digital Operator
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4.2.2[Dperation[Using[the[Digital[{Qperator cont.
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B Operation Using the Digital Operator

JUSP-OP02A-1

. Press % to select the parameter setting

. Press to display the current data for the Parameter

Use the following procedure to operate the motor from the Digital Operator

For JUSP-OP02A-1

__DSPL @IWE@ \

mode. LN

ln[-10l0) LI

NGnEEE

Setting Mode

. Select the parameter number Cn-00. = e
. Select Cn-00.
(Parameter Cn-00 is selected when the power "" i

Als @ so
is turned ON.) G110 s(:D; ASEES)
B The selected digit
Press the and keys to select the T@l@ flashes.

digit.
Press the and keys to change the value.

Number Data

parameter Cn-00. = A H

. Pressthe and keys to change the data '-3 Set to 00-00.

to 00.
(This parameter is set to 00 when the power isPress the @E@}B Re
turned ON.) keys to change the B

value.

. Press to set the Digital Operator in op- G550 K=

eration mode. Operation is now possible under

Digital Operator control. E.D

Display for operation mode from
Digital Operator

Press
. Press to set the servo ON status (motor P servo ON | (7] 101

power turned ON). svem

to change. S-%Zé)e%fgck ﬁlﬂ@




4B Using[the[Functions

)

JUSP-OP03A

7. Press the | and [V] keys to operate the mo- (A s e C@ f) Motor

. Press D to select the parameter setting MO

. Press D to display the current data for the pa-

. Press D to set the Digital Operator in op 'B\

thls key is
tor. presse%i FOI’W?I’d
Rotation
Motor runs
V'] backward while Motor
this key is R
everse
pressed. .
Rotation

. Press to revert to @Z-1310). This sets Cl [ulald) 3\

the servo OFF status (motor power turned

o R

(Alternatively, press to setthe servo

OFF status.)

["oara] . .
. Press to return to the setting mode dis- Ga[-[a[5) >\
[ENTER

play. This disables operation under Digital Op-
erator control.

[ (][]
Cln[-1215)

Setting Mode Display

For JUSP-OP0O3A-1

MODE/SET

mode. Ulnl-1010 G o)
TR~

Setting Mode

DOW

rameter number Cn- 00
(Parameter Cn-00 is selected when the power
is turned ON.)

. Press the and keys to select the pa- C|n{-1010) SeleCt Cn-00.
CJ

DATA

Parameter Number Data

rameter Cn-00. Hm O =

DOWN

. Press the and | ] keys to change the data G[Z]- ] set to 00-00.

to 00. (Clo[-[ol0)
(This parameter is set to 00 when the power is -n
turned ON.) @ CE-1E0) @

Value changes
rapidly when key
held down.

MODE/SET
MODEISET
eration mode. Operation is now possible under
Digital Operator control.

(] lulld)

Display for operation mode from
Digital Operator
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4.2.2[Dperation[Using[the[Digital[{Qperator cont.
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DATA

P
6. Press | | to set the servo ON status (motorpara servo o | (] 1l
power turned ON).

Servo OFF
=
to change. - base block ﬁlﬂ@

UpP DOWN
7. Pressthe and keys to operate the mo-@ forward whie %ﬁ Motor

this key is Forward
tor. pressed. Rotation
DOWN Motor runs
@ backward while Motor
this key is Reverse
pressed. Rotation

MODE/SET

- = = MODE/SET
8. Press D to revert to IE This sets (1 ]ul5lS '3\
the servo OFF status (motor power turned

OFF). (o1o- 1

DATA

9. Press D to return to the setting mode display. Cl5]-[3i0) 3\‘ ﬁ

This disables operation under Digital Operator
=
control. G!D

Setting Mode Display
B Changing Motor Speed

The motor speed for operation under Digital Operator control can be changed with a pa-
rameter:

Parameter: Cn-10 (JOGSPD), Units: min-1., Standard setting: 500

For details about setting the motor speed, refer to Section 4.1.6 Operation in Parameter
Setting Mode and Appendix C List of Parameterts.
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4.2.3 Autotuning

=

No experience required to achieve optimum settings.

The SERVOPACK contains a built-in autotuning function to automatically measure the ma-
chine characteristics and set the parameters.

Servo drives normally require tuning to match the machine configuration and rigidity. This
tuning requires a great deal of experience and is difficult for a person unfamiliar with the tun-
ing procedure.

However, autotuning allows even totally inexperienced people to easily complete the tuning.

Autotuning
Automatically measures the
machine characteristics and
sets the parameters.

Load Inertia

Friction
|

SGDH

B Precautions Relating to Autotuning

Speed Setting During Autotuning
The motor speed during autotuning is set by parameter Cn-10. Setto 500 min=1., which is
the factory setting. Autotuning may be unsuccessful if this value is set too low.

UP DOWN
The motor runs intermittently while the or (or or ) key is held down. The

motor does not rotate continuously.

Machine Rigidity Selection
Select the machine rigidity as described below. If the actual rigidity is unknown, select
medium rigidity.

Cl-101a07)  wign Rigidity
C1-101513)  Medium Rigiaity
Cl-1oll ) Low Rigiity

¢ |f the Machine Resonates

DATA
Atservo ON when the (or D ) key is pressed or when the motor is operated by

DOWN UP
pressing the or ( or ) key, machine resonance indicates an inap-

propriate machine rigidity setting.
Follow the procedure below to correct the machine rigidity setting, and run autotuning
once more.
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4.2.3 Autotuning cont.

MODE/SET
1. Pressthe | s | (or D ) key to cancel autotuning.

MODE/SET
2. Pressthe | s | (or D ) key once more to enter the machine rigidity setting
mode. Reduce the setting by one.

* If Autotuning Does Not End

Failure of autotuning to end E.@ , iIs caused by an inappropriate machine rigid-

ity setting. Follow the procedure below to correct the machine rigidity setting, and run
autotuning once more.

MODE/SET
1. Press the | & | (or D ) key to cancel autotuning.

MODE/SET
2. Press the | s | (or D ) key once more to enter the machine rigidity setting
mode. Increase the setting by one.

Autotuning may not end for machines with large play or extremely low rigidity.
In these cases, use conventional manual adjustment.

Input Signals

* The P-OT signal, N-OT signal and SEN signal (absolute encoder only) are enabled
during autotuning. Input the P-OT signal, N-OT signal and SEN signal (absolute
encoder only) during autotuning.

To conduct autotuning without inputting these signals, set parameter Cn-01 Bits 1, 2,

and 3to 1.
* Autotuning is not possible during overtravel
(P-OT or N-OT signal OFF).
Load
l )
A A
p-OT N-OT Motor
OFF ON
* Conduct autotuning when no overtra-
vel has occurred (both P-OT and O
N-OT signal ON). Load
LE=)
A
P-OT N-OT Motor
ON ON
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* When performing autotuning, set the P-CON signal to OFF status.

* When using the mode switching function, perform autotuning after performing one of
the following operations:

e Not using mode switching.

e Setting a higher mode switching level.

Refer to 3.6.6 Using Mode Switch for details on mode switch function.

* If using the /S-ON signal to set the servo ON status, display ll before turn-
ing ON the /S-ON signal.

B Parameters Automatically Settable with Autotuning

Cn-04 Speed loop gain

Cn-05 Speed loop integration time
constant

Cn-1A Position loop gain

Once autotuning has been completed, the autotuning procedure can be omitted for sub-
sequent machines, providing the machine specifications remain unchanged.

It is sufficient to directly set the parameters for subsequent machines.

The machine rigidity can be selected from one of seven levels.

Machine Rigidity Motor ﬁ

The machine rigidity is one of the machine charac-
teristics related to servo control. Set the servo to

high response for a machine, such as a machine High rigidty

tool, with high rigidity, and to low response for a ma- l———-l“""“’r 5 E

chine, such as a robot, with low rigidity. L .
Low rigidity
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4.2.3[Autotuning cont.

H Using Autotuning

JUSP-OP02A-1

204

.
. Press to display the current data for the
Parameter Number

. Press to display the machine rigidity.

Follow the procedure below to run autotuning.

For JUSP-OP02A-1

Press % to select the parameter setting

" mod T
mode. LD

kD
TP~

Setting Mode

. Select the parameter number Cn-00. CTAI-12]0) select 0o

(Parameter Cn-00 is selected when the power

is turned ON.) (R <5 GoFT
The selected
e digit flashes.
Press the and keys to select the T@l@
digit.

Press the and keys to change the
value.

Data

parameter Cn-00. Cl-l-12ln) °™ @G0

. Pressthe and keys to change the data H Set to 00-05.

oo Press the %)
keys to change the @E@%T@l@

value.

GEETER
GEEE
L, [

Machine Rigidity
Display

. Press the and keys to select the ma- 'B High Rigidity

chine rigidity. If the actual rigidity is unknown,

select medium rigidity (C-003 to C-005). g' Medium Rigidity
Hn Low Rigidity

. Press to select autotuning mode. aAnEEE —a\ m,

11
"" (tum)

Autotuning Mode
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8. Press to set the servo ON status. Press
S ON v
‘ ( -mct)or ON ilmm

to change. S-%de%llrc'):ck E.m
9. Pressthe [/ and keys to operate the mo- Motor runs %

forward while Motor
tor. this key is Forward
pressed. Rotation
gAacgl?\;/;L:gswhile Motor
this key is Reverse
pressed. Rotation

10.When autotuning is complete, the END mes- =TT ,
o . - Autot Complet
sage is displayed, as shown to the right. a. uotuning Lomplete
Servo OFF status is automatically selected. If

Servo ON/Servo OFF is selected by a signal
from an external contact, turn this signal OFF.

11.Release the and keys to revert to the a.m “OA I-_',-
(Glal-12lS) display.

. . =
12.Press to return to the setting mode dis- —5\
NTER;

play. This ends the autotuning operation.
(o[- [51]

Setting Mode Display

For JUSP-OP03A
[ G |

(L ®O MODE/SET
_ 1. Press | | to select the parameter setting MODE/SET Yas ER5EE ™
JUSP-OP03A mode. TEEEY QYD
\SaBEEEd
Setting Mode

DOWN

2. Press the | £/ and keys to select the pa- (C]n]-]21G Select Cn-00.

rameter number Cn—OO. /v
(Parameter Cn-00 is selected when the power ﬂgl

is turned ON.) .H'

DATA
3. Press D to display the current data for the pa- Parameter Number

)
rameter Cn-00. Cl-[-1al) © EH'

DATA
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4.2.3[Autotuning cont.

206

DOWN

4. Press the and keys to change the data (i3]~ [3]5) Set to 00-05
to 05. o / CIO1-1812) 7,
:n @
(lo]-1oln) value changes

rapidly when
key held down.

MODE/SET

5. Press | | todisplay the machine rigidity.  (G01-IG[) 3\

Machine Rigidity Display

uP DOWN
6. Press the and keys to select the ma- g!ﬂ High Rigidity
chine rigidity (C-001 to C-007). [iej g'g o
GHI Low Rigidity

MODE/SET

7. Press D to select autotuning mode. H@E MOﬁﬁSET
"' {tun}
Autotuning Mode
DATA

8. Press D to set the servo ON status. Press seo N (T Tef)

- motor ON

Servo OFF
to change - base block alm

DOWN

Mot
9. Press the and | ¥/ keys to operate the mo- (/N forvard whie C@ Motor
this key is Forward
for pressed. O Rotation
Motor runs
backward while Motor
this key is Reverse
pressed. Rotation

10.When autotuning is complete, the END mes- EIIB )
. Cin Autotuning Complete

sage is displayed.

Servo OFF status is automatically selected. If
Servo ON/Servo OFF is selected by a signal
from an external contact, turn this signal OFF.



4B Using[the[Functions

up DOWN
11.Release the and keys to revert to the E.B o @H

(Glal-1209) display.

DATA

12.Press D to return to the setting mode display. ] -[0[) _B\ ﬁ

This ends autotuning operation.
Cln[-1(3]

Setting Mode Display

4.2.4 Reference Offset Automatic Adjustment
Bl Why Does Reference Offset Occur?

The motor may rotate slowly when the reference voltage is intended to be 0 V.
This occurs when the host controller or external circuit has a small offset (measured in
mV) in the reference voltage.

ﬂ? Automatic Adjustment of Reference Voltage
The reference offset automatic adjustment mode automatically measures the offset and
adjusts the reference voltage. It adjusts both speed and torque references.

The following diagram illustrates automatic adjustment of an offset in the reference
voltage from the host controller or external circuit.

Offset 1 Offset

Reference é Reference Automatically
Voltage / Voltage — Adjusted in

SERVOPACK

Reference

Speed or . .
Reforencel Automatic Adjustment ‘

Torque of Offset

Reference
Speed.or

Reference
Torque

After completion of offset automatic adjustment, the amount of offset is stored in the
SERVOPACK.

The amount of offset can be checked in the speed reference offset manual adjustment
mode. Refer to Section 4.2.5 Reference Offset Manual Adjustment Mode for details.

The reference offset automatic adjustment mode cannot be used where a position loop is
formed with the host controller and the error pulses are zeroed when servo lock is
stopped.

In this case, use the speed reference offset manual adjustment mode. Refer to Section
4.2.5 Reference Offset Manual Adjustment Mode for details.

Zero-clamp speed control is available to force the motor to stop during zero speed refer-
ence. Refer to Section 3.4.3 Using Zero-Clamp for details.
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B Using the Reference Offset Automatic Adjustment Mode

Follow the procedure below to automatically adjust the reference offset.

For JUSP-OP02A-1

1.

JUSP-OP02A-1

(oama) .
. Press to display the current data for the
NTER]
Parameter Number

Follow the procedure below to set the motor into 0V Speed Servomotor
. Host Reference
operating mode. Controller| or Torque
Reference
» \J
(1) Inputthe (intended) 0V reference volt- Servo ON Slow Rotation
age from the host controller or exter-
. . SERVOPACK
nal circuit.

(2) Then, turn ON the servo ON (1CN-40, S-ON) signal.

Press to select the parameter setting /\‘
mode. s ¢

ode

'\/
Select the parameter number Cn-00. G' Select CN00.

(Parameter Cn-00 is selected when the power

is turned ON.) qm:ﬁ. G:!H
The selected digit
B flashes.
Press the and keys to select the ““ i)
digit.

Press the and keys to change the

value.

Data

I~ Pl [ iim [
El-[-1210 o™ @lal-12)

parameter Cn-00.

. Pressthe and keys to change the data Hm Set to 00-01.

to O1.

Press the Tl
-

keys to change the 00 ]
value. @

Press to automatically adjust the refer- @FAT—TAM

WL T o)

ence offset. The motor rotation stops. siow  (—252—)

Rotatlon

Motor Stops

Press to return to the setting mode dis- HB
NTER)

play. This ends reference offset automatic ad-

justment. '_EB

Setting Mode Display
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For JUSP-OP03A
)

1. Followthe procedure below to set the motor into 0V Speed Servomotor
operating mode. Host | Torae.
JUSP-OP03A Reference. —
(1) Inputthe (intended) OV reference volt- Servo ON Slow Rotation
age from the host controller or exter- SERVOPACK
nal circuit.

(2) Then, turn ON the servo ON (1CN-40,
/S-ON) signal.

MODE/SET

2 Press | | to select the parameter setting mopgseT @Hﬁ@ \‘
mode.

ettlng Mod e

DOWN

3. Press the and keys to select the pa- HH' Select Cn-00.
0

rameter number Cn- 00
(Parameter Cn-00 is selected when the power
is turned ON.)

DATA
4. Press D to display the current data for the pa- ., ameter Number ﬁﬁ Data

rameter Cn-00. Cl-[-1510) o™ Blo]-1old)

DOWN
5. Press the and | ¥/ keys to change the data & (510]- 0 ) set to 00-01.
to 1. IHI
(6B (@
H

Value changes
rapidly when key

held down.
MODE/SET
6. Press D to automatically adjust the refer- U M(in_ﬂ]sm
ence offset. The motor rotation stops. @Rotatlon
Motor Stops

DATA

7. Press D to return to the setting mode display. {33]-3] § ?\ t‘j

This ends reference offset automatic adjust-

ment. AREER

Setting Mode Display
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4.2.5 Reference Offset Manual Adjustment Mode

Speed reference offset manual adjustment is very convenient in the following situations:

* If a loop is formed with the host controller and the error is zeroed when servo lock is
stopped.

* To deliberately set the offset to some value.

This mode can also be used to check the data set in the reference offset automatic adjust-
ment mode.

In principle, this mode operates in the same way as the reference offset automatic adjust-
ment mode, except that the amount of offset is directly input during the adjustment.

Offset Adjustment Range and Setting Units are as follows:

Reference Speed or Reference Torque

Offset Adjustment Range

» Sped Reference

Offset Units Input Voltage

Offset Adjustment Range: -512 to +511
Offset Units:
Reference Speed 0.038 min-!. (0.076 mV)

When Cn-03 = 500

Reference Torque 0.02 min~'. (0.61 mV)

When Cn-13 = 30
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Follow the procedure below to manually adjust the reference voltage.

For JUSP-OP02A-1

1. Press to select the parameter setting SPL @I@E@ \‘
SET O
mOde. @BHE@ Setting allmg

JUSP-OPO2A-1 NGREEE%

2. Select the parameter number Cn-00. —
) [nlin] ~
(Parameter Cn-00 is selected when the power '-' Select Cn-00.

is turned ON.) G2 L @i
The selected digit
B flashes.
Press the and keys to select the fEI%T@l@
digit.

Press and keys to change the

value.

3. Press .-Em to display the current data for the
p y Parameter Number Data

parameter Cn-00. Cl--1alg) o™ Glol-[5l2)

4. Press the and keys to change the data @! Set to 00-03.
0 03. Press the[ gT@l

keys to change the
value.

DSPL

5. Press| —s= ] to select the speed reference off-

set manual adjustment mode. @EH@

The amount of speed reference offset is dis- ~ Speed Reference ~ _
Offset Manual ol [ ﬂ

played. Adjustment Mode ] o

6. Press the and ! keys to adjust the
amount of offset.

(Adjust the speed references.)

7. Press % to select the torque reference off-

set manual adjustment mode. Al cicie ‘a\

The amount of torque reference offset is dis-

played. bl I255)

8. Press the and ﬂ keys to adjust the
amount of offset.
(Adjust the torque references.)
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4.2.5 Reference[Offsef{ManuallAdjustmentMode cont.

212

[ G |

®0

|

JUSP-OP03A

upP
. Press the and keys to adjust the

uP
. Press the and keys to adjust the

9. Press to return to the parameter data @l
SET

display.

[ [N
Cld-[E13)

10.Press to return to the setting mode dis- _5\
[ENTER|]

play. This ends the reference offset manual ad-

justment. HI

Setting Mode Display

For JUSP-OPO3A

MODE/SET
. Press | | to select the parameter settingwopgser @ﬂ@@@ ~
mode. G . ., T THB

N ANEER

DOWN

UpP
. Press the and keys to select the pa- (Cln[- 120 SE'F‘,?Ct Cn-00.

rameter number Cn-00. (D/v

(Parameter Cn-00 is selected when the power
is turned ON.)

FREER
LT
CHLED = Ry

DATA

. Press D to display the current data for the pa- Parameter Number tlj Data

rameter Cn-00. = C H

UP DOWN
. Press the and keys to change the (010]-10]3) setto 0o-03.

EEQED
H Value changes

rapidly when
key held down.

data to 03. b ( H

MODE/SET

. Press D to select the speed reference off- IE Mc[)f]lsET

set manual adjustment mode.

e dias Speed Reference —T=
The amount of speed reference offset is dis Offset Manual I
played. Adjustment Mode

DOWN

amount of offset.

(Adjust the speed references.)

MODE/SET

. Press D to select the torque reference off- & T5El MODE/SET
Doy O

set manual adjustment mode.

The amount of torque reference offset is dis- f =T
e, ElEER

DOWN

amount of offset. (Adjust the torque references.)




4B Using[the[Functions

MODE/SET
9. Press [j to return to the parameter data [y} |5i5ig) MOﬁSET
display. ?\‘

DATA

]
U
10.Press D to return to the setting mode display. {{5]-13[3) ——b\ ﬁ

This ends the reference offset manual adjust-

TR

Setting Mode Display

4.2.6 Clearing Alarm Trace-back Data

This procedure clears the alarm history, which stores the alarms occurring in the SERVO-
PACK. Each alarm in the alarm history is set to A99, which is not an alarm code. Refer to
Section 4.2.1 Operation in Alarm Trace-back Mode for details.

Follow the procedure below to clear the alarm trace-back data.

For JUSP-OP02A-1

1. Press to select the parameter setting TEZER
o = /’- A o

Setting

JUSP-OP02A-1 \4/

2. Select the parameter number Cn-00.
- 21k
(Parameter Cn-00 is selected when the power L: Select Cn-00.
is turned ON.) s;

@ The selected digit
flashes.

Press the and keys to select the digit. T@l@
)

Press the and keys to change the

value.

3. Press to display the current data for the

Parameter Number Data

parameter Cn-00. HH EOR H

4. Press the and keys to change the data EH' Set to 00-02.

to 02. Press the
keys to change the 0ld-1a 3 T.lg
value.
5. Press T to clear the alarm trace-back —DSPL

SEY O
data.

Clear the alarm trace-back data.
[oara |
6. Press to return to the parameter number
Parameter Number Data

display. Cl-]- 1010 ’6\ ola] - 1l
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4.2.6 Qlearing[Alarm[Trace-back{Data cont.

214

=
fac]

JUSP-OPO3A

For JUSP-OP0O3A

MODE/SET
. Press | | to select the parameter setting MORESET > ERGED ™\
mode. Bnl08) oo REERZD

N\ CR[-L B~

DOWN

UpP
. Press the and keys to select the pa- (Cln[- oI Sﬁé"t Cn-00.

rameter number Cn-00.
(Parameter Cn-00 is selected when the power
is turned ON.)

DATA

o]
. Press D to display the current data for the pa-  parameter Number Data

rameter Cn-00. Hﬂm e EH

DOWN

upP
. Pressthe and keys to change the data ' Set to 00-02.

HEETD
H Value changes

rapidly when
key held down.

to 02. Down( = v

MODE/SET

. Press D to clear the alarm trace-back Moﬁig

data.

Clear the alarm trace-back data.

DATA
D,

. Press D to return to the parameter number o, .meter Number Data

display. H 4T H
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4.2.7 Checking Motor Specifications

This mode used for maintaining the motor.
When Cn-00 is set to 00-04, this mode is used to check the motor specifications.
Use the following procedure to check the motor specifications.

Hand-held Digital Operator

1. Set Cn-00 to 00-04.
2. Press the DSPL/SET Key.

The motor capacity is displayed.

Motor Capacity Display

AT
FEHEB

Motor Capacity

T ' 05: 0.3kW  2C:4.4 kW
Motor model 0.5 kW 5.0 kW
0: = Series 0A:0.7kW  3C:6.0 kW

1.0 kW 4B: 7.5 kW
OF: 1.5 kW 6E: 11.0 kW
14: 2.0 kW 96: 15.0 kW
1E: 3.0 kW

3. Press the DSPL/SET Key.
The special specification (Y specification) is displayed.

Special Specification
(Y Specification) Display

O

M @6 @

- (Hexadecimal notation)

(1) x 163 + (2) x 162 + (3) x 16 + (4) = special specification (Y specification number)

Checking of the motor specifications has now been completed.

Mounted Digital Operator
1. Set Cn-00 to 00-04.

2. Press the MODE/SET Key.

The motor capacity is displayed.
3. Press the MODE/SET Key.

The special specification (Y specification) is displayed.

Checking of the motor specifications has now been completed.
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4.2.8 [Checking[Software[Version

4.2.8 Checking Software Version

This mode is used for maintaining the motor.
When Cn-00 is set to 00-06, this mode is used to check the software version.

Use the following procedure to check the software version.

Hand-held Digital Operator

1. Set Cn-00 to 00-06.
2. Press the DSPL/SET Key.

The software version is displayed.

Software Version Display

L_ i, 0)
|| o
—

Software
Version

Type
b: Type SGDB-[JAD[]

Checking of the software version has now been completed.

Mounted Digital Operator

1. Set Cn-00 to 00-06.
2. Press the MODE/SET Key.

The software version is displayed.
3. Press the MODE/SET Key.

The software version is displayed.

Checking of the software version has now been completed.
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4.2.9 Current Detection Offset Manual Adjustment Mode

Current detection offset manual adjustment is performed at Yaskawa before shipping.
Basically, the customer need not perform this adjustment. Perform this adjustment only if
highly accurate adjustment is required when the Digital Operator is combined with a spe-
cific motor.

Run the motor at a speed of approximately 100 min—', and adjust the Digital Operator
until the torque monitor ripple is minimized. Adjust the U-phase and V-phase offsets
alternately several times until these offsets are well balanced.

Follow the procedure below to perform current detection offset manual adjustment.

For JUSP-OP02A-1

1. Press % to select the parameter setting

mode.

@HFE@@ ™~
> G0 [ TEB

Setting Mode
JUSP-OP02A-1 X HIH i

2. Select the parameter number Cn-00. =
(Parameter Cn-00 is selected when the power EH@ elect Gn-00.
is turned ON.) Clol- 1D ‘—é]s Clnl-11e)
The
B lected
Pressthe | < and keys to select the T@l@ 3?gﬁt:ﬂgshes.
digit.

Press and keys to change the

value.

.
. Pr el {0 display the current data for th
3. Press o display the current data for the e

parameter Cn-00. HH ~TA H
4. Pressthe and keys to change the data ' Set to 00-08.

to 08. Press the

QY] 5]
keys to change the @EH@

value.

SPL

5. Press| % | to selectthe current detection off-

N7
set manual adjustment mode. (510]-12(9) ?\‘
Idh)

The amount of current detection offset is dis- Current Detection
Offset Manual umm
played. Adjustment Mode U -

6. Pressthe and keys to switch between GENED —> AEEEE
X1 )

U-phase and V-phase current adjustment == "~ Phaso-v

modes. Current Current
Adjustment Adjustment
Mode Mode
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4.2.9Current[Detection[QffsetiManualAdjustment{Mode cont.
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JUSP-OP03A

7. Press the and ﬂ keys to adjust the

amount of current detection offset.

. Press % to return to the parameter data

display.

[oama) .
. Press to return to the parameter setting

mode display. This ends the current detection
offset manual adjustment.

For JUSP-OP0O3A

MODE/SET

mode.

DOW
number Cn-00.
Parameter Cn-00 is selected when the power is
turned ON.

DATA

. Press [j to display the current data for the pa-

rameter Cn-00.

DOWN

. Press the and keys to change the data

to 08.

MODE/SET

. Press D to select the current detection off-

set manual adjustment mode.
The amount of current detection offset is dis-
played.

DATA

. Press D to switch between U-phase and V-

phase current adjustment modes.

DOWN

. Press the . and keys to adjust the

amount of current detect|on offset.

E!IEB
(Clo]-[clg)
AN T4
3\
Cln|-|C10)
n L

Setting Mode Display

. Press D to select the parameter setting mopeiser @HFE@@

mm!@@ Setting Mode a..@@

R

. Press the and to select the parameter [ |~[-]25) Select Cn-00.
@

DATA

Parameter Number

@)
) 7O (Clol-Iol

Data

'@ Set to 00-08.
EH Press

'WN
@(

UP the keys

HB change

A 14
Alo] [
U]~ ?\
71N

Current Detection
Offset Manual
Adjustment Mode

Al BlalD)
(o] (] (X

DATA

Phase-u
Current
Adjustment
Mode

the value

MODE/SET

[n] (]
() (]

Phase-v
Current

Adjustment
Mode
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MODE/SET

8. Press [j to return to the parameter data = MODE/SET
display. W3 —a\
EEREE

DATA

9. Press [j to return to the parameter setting ?\ Eﬁ

mode display. This ends the current detection

offset manual adjustment. Glm

Setting Mode Display
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SERVO SELECTION AND
DATA SHEETS

This chapter describes how to select Z-Series servo drives and peripheral de-
vices.

The section also presents the specifications and dimensional drawings re-
quired for selection and design.

Choose and carefully read the relevant sections of this chapter.
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5.1 Selecting[d ZfSeries[Jervo

5.1 Selecting a =-Series Servo

This section describes how to select the =-Series servomotor, SERVOPACK, and Digital Op-
erator.

5.1.1 Selecting a Servomotor

Select an SGMG (1000 or 1500 min-1), SGMS, or SGMD servomotor according to the
servo systemto be used. Eachtype can be identified as eight-digit alphanumeric charac-
ters following “SGMG-", “SGMS-” or “SGMD-". Numbers 1) to 6) shown in the following
figure correspond to the numbers in the flowchart for servomotor selection on the follow-
ing pages.

B Selecting an SGMG, SGMS, or SGMD Servomotor

The following pages provide an explanation of Z-Series Servomotor models and selec-
tion flowcharts.
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USING THE DIGITAL OPERATOR

5.1.1 §electing[d[Servomotor cont.

Models

Each[inodel[®f =-Series[Bervomotor[¢an[be(identified[by[$pecifying[@n[B-digitfalphanu-
meric code following “SGM[]-".

SGML- 03 A2 A ALIL]

3-Series
G: SGMG servomotor
S: SGMS servomotor
D: SGMD servomotor

1) Rated output (motor capacity)
03: 0.3kW (0.40HP) 05: 0.45kW (0.60HP) 06: 0.6kW (0.80HP)
09: 0.85kW(1.14HP), 0.9kW (1.21HP) 10: 1.0kW (1.34HP)
12: 1.2kW (1.61HP) 13: 1.3kW (1.74HP) 15: 1.5kW (2.01HP)
20: 1.8kW (2.41HP), 2.0kW (2.68HP) 22: 2.2kW (2.95HP)

( )
( )
(

30: 2.9kW (3.89HP), 3.0kW (4.02HP) 32: 3.2kW (4.29HP
40: 4.0kW (5.36HP) 44: 4.4kW (5.90HP) 50: 5.0kW (6.71HP
55: 5.5kW (7.38HP) 60: 6.0kW (8.05HP) 75: 7.5kW (10.06HP)
1A: 11kW (14.75HP) 1E: 15kW(20HP)

2) Supply voltage
A: 200V

3) Encoder specification
2: 8192 P/R incremental encoder
6: 4096 P/R incremental encoder
W: 12-bit (1024 P/R) absolute encoder
S: 15-bit (8192 P/R) absolute encoder
4) Rated speed
A: SGMG Type (1500 min~1)
SGMS Type (3000 min-1)
SGMD Type (2000 min~7)
B: SGMG Type (1000 min-1)

5) Shaft specification
Blank: Standard (straight without key)

A : Standard (straight without key, only when “options” and “lead specification” columns are
not blank)

B : Straight with key and one shaft-end tap

C : Taper 1/10 with parallel key

D : Taper 1/10 with Woodruff key (for G Series 05 and 09 only)

6) Options
Blank: Standard

: Standard (only when “lead specification” column is not blank)

: With shaft seal

: With 90 VDC brake

1 With 24 VDC brake

. With shaft seal and 90 VDC brake

1 With shaft seal and 24 VDC brake Options

OO Wn -~

Lead specification

Blank: Standard (connector)
Flowchart for servomotor selection

Selected motor type

Example | SGMG-[0]9](A[2][A]B][S]]

Axis 1 sem] - OO0
adas2 | saM] -]

e o o ® ® @ @O Biank for standard specification
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5.1 Selecting[d ZfSeries[Jervo

Flowchart for Servomotor Selection

The actual selection of the SGMG, SGMS or SGMD servomotor is performed according
to the following flowchart.

Flowchart for Servomotor Selection

C Start servomotor selection >

A |

1) Select motor capacity ® @ o |[f necessary, refer to the data sheets in
Section 5.2 SGM Servomotor.

A ]

® Fill in Machine Data Table e o o Referto 5)

A ]

® Select capacity using e ¢ o Consult Yaskawa sales representative
servomotor sizing software. for further information.

Determine motor capacity Enter code inthe firstand second columns

by referring to *1 on page 227.

Enter rated output
> SGMO-EmEm_ _ _ _ _ _
]
2) Enter supply voltage
Always enter “A” (200 V) in the third column.
> SGMOI-O0A

'

3) Select encoder specification

Enter code in the third column by referring

l to *2 on page 227.
The encoder specification differs according
4096/8192 P/R to the motor series.
Absolute or incremental encoder _|
Incremental? = SGMU-U00m___ _
12-bitor 15-bit ~ f - - - - - - - - oo oo oo
absolute encoder N sGMO-O0Om.
J
4) Enter rated speed
Type SGMG (1500 min-1), Enter A
Type SGMS, Type SGMD > SGMO-0000A_ _ _
EnterB | cmve o errrm
Type SGMG (1000 min~") mer = SGMO-000CB_ _

To next page (A)
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226

From[previous[page[{A)

|

5) Select shaft specification

\
Straight without key \

- SGMO-0OOO0OA _

Taper 1/10 with Woodruff key

(for G Series 05 and 09 only) /

SGMO-00000D
]

.

6) Selection option specification

-

With 90 VDC brake

Under gravity

With 24 VDC brake

With shaft seal

With shaft seal and
90 VDC brake

Gravity load + ol

With shaft seal and
24 VDC brake

\

= SGMO-00O00OB _
- sewnooooooe_
> SGMO-00000ns _
- SGMO-0OOHOOF _
| sewoooooooe.

Normally, the last
column is left blank.

!

C End servomotor selection >




5.1 Selecting[d ZfSeries[Jervo

*1 Rated output (motor capacity)

KW(HP)
Series G S D
m 1500 min-1 1000 min-1 3000 min-1 2000 min-1
03 0.3 (0.40)
05 0.45 (0.60)
06 0.6 (0.80)
09 0.85 (1.14) 0.9 (1.21)
10 1.0 (1.34)
12 1.2 (1.61)
13 1.3 (1.74)
15 1.5 (2.01)
20 1.8 (2.41) 2.0 (2.68) 2.0 (2.68)
22 2.2 (2.95)
30 2.9 (3.89) 3.0 (4.02) 3.0 (4.02)
32 3.2 (4.29)
40 4.0 (5.36) 4.0 (5.36)
44 4.4 (5.90) 4.4 (5.90)
50 5.0 (6.71)
55 5.5 (7.38)
60 6.0 (8.05)
75 7.5 (10.06)
1A 11.0 (14.75)
1E 15.0 (20)
*2 Encoder specification
Symbol Specifications SGMG SGMS SGMD
2 Incremental encoder: © O O
8192 P/R
6 Incremental encoder: @) @) O
4096 P/R
W Absolute encoder: O O ©
12 bit (1024 P/R)
S Absolute encoder: O O O
15 bit (8192 P/R)
©: Standard O: Non-standard
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M (Selecting an[PGMP-15A[Fervomotor

Select@an[FGMP-15A$ervomotor[according to the servo system to be used. Each type
can be identified as four-digit alphanumeric characters following “SGMP-15A". Numbers
1) to 6) shown in the following figure correspond to the numbers in the flowchart for servo-
motor selection on the following pages.

SGMP-15A312[]

>-Series
SGMP: SGMP servomotor
(cube type)

1) Rated output (motor capacity)
15:1.5 kW (2.01HP)

2) Supply voltage
A: 200V

3) Encoder specification
3: 2048 P/R incremental encoder
W: 12-bit absolute encoder

4) Design revision order

5) Shaft specification
2: Straight without key
4: Straight with key
6: Straight with key with tap
6) Options
B: with brake  S: with shaft seal
D: with brake and shaft seal
P: drip-proofed

Flowchart for servomotor selection >

Selected motor type

Example SGMP-[1][5][Alw]|[1][4][B]

Axis 1 samp-[ O]
Axis 2 savp-[ L]
o o o e o 0 0 0o o
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Flowchart for Servomotor Selection

The actual selection of the SGMP-15A servomotor is conducted according to the follow-

ing flowchart.

Flowchart for Servomotor Selection

< Start servomotor selection )

Y

1) Select motor capacity LK ]
Y

® Fill in Machine Data Table oo
Y

® Select capacity using oo

servomotor sizing software.

Determine motor capacity

If necessary, refer to the data sheets in
Section 5.2 SGM Servomotor.

Refer to 5) on page 231.

Consult Yaskawa sales representative
for further information.

Enter “15” (1500 W) in the first and second columns.

2) Enter supply voltage

3) Select encoder specification

Absolute or

Incremental?

4) Enter design revision order

Enter rated output
> SGMP-EE_ _
I
| Always enter “A” (200 V) in the third column.
> SGMP-15A_ _
I
2048 P/R
incremental encoder
= SGMP-15A3 _
12-bit absolute encoder | SGMP-15AW _
J
Always enter “1” in the fifth column.
> SGMP-15A1 _

:

To next page (A)
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From previous page (A)

|

5) Select shaft specification

Straight without key
B SGMP-15A012_

. SGMP-15ATT14_

With/without key?

Straight with key

.

6) Selection option specification

!

Under Gravity load -\ With brake - SGMP-15A11B

Oil is used at end of shaft With shaft seal > SGMP-15A101S
--------------------- With brakeand -------------=---+----+

Gravity load+oil shaft seal - SGMP-15AJ100D

Subject to water droplets Drip-proofed | SGMP-15ACI1IP

A J

< End servomotor selection >
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Machine Data Table

Fill out the machine data table below as an aid to selecting the drive system. When the
machine data table is complete, use the servomotor sizing software to select the motor
capacity.

Ball Screw Horizontal Axis

*1 Load mass w —kg (Ib)
Thrust F —Kg (Ib) .
Coefficient of friction u — - Table W
Overall efficiency n — .
*2  Gear ratio R(=NmN) — wotor X777z
Ball screw
*3  Gear+coupling Jg —kg-cm? (Ib-in2.) Gear+coupling
Ball screw pitch P —mm (in.) Jg
Ball screw diameter D —mm (in.)
Ball screw length L —mm (in.)
Ball Screw Vertical Axis
Load mass W4 —Kkg (Ib)
Counterweight W, —Kg (Ib) °
Coefficient of friction m — Motor
Overall efficiency n — Gear+coupling
Gear ratio R (= Nm/NI) — Jg
Gear+coupling Jg —kg-cm? (Ib-in2.)
Ball screw pitch P —mm (in.) wi
Ball screw diameter —mm (in.) |
Ball screw length —mm (in.) Ball screw
Timing Belt
Load mass W —kg (Ib) Pjgey . 4—42\%2]
Thrust F —Kg (Ib) 5 t CD ()
Coefficient of friction u —
Overall efficiency n — Gear+coupling  'ming belt
Gear ratio R(=Nm/N) — Jg
Gear+coupling Jg —kg-cm? (Ib-in2.)
Pulley Jd —kg-cm? (Ib-in2.) Motor
Pulley diameter D —mm (in.)
Rack and Pinion
Load mass w —kg (Ib)
Thrust F —kg (Ib) A 7 Rack
Coefficient of friction u —
Overall efficiency n — Pinion
Gear ratio R (= Nm/NI) — Gear+coupling
Gear+coupling Jg —kg-cm? (Ib-in2.) Jg
Pinion diameter D —mm (in.)
Pinion thickness t —mm (in.)
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Roll Feeder
Load J Je — kg-cm? (Ib-in2.) Press force
Tension F —Kg (Ib)
Press force P —%kg (Ib) Roller
Roller diameter D —mm (in.) F
Coefficient of friction u —
Overall efficiency n — m .' Je
Gear ratio R(=Nm/Nl) — geD%g'cc’Up"ng o
Gear+coupling Jg —kg-cm? (Ib-in2.)

Rotor
Load J Je —kg-cm? (Ib-in2.)
Load torque T¢ —kg-cm? (Ib-in2.) Te¢
Overall efficiency n —
Gear ratio R (= Nm/NI) — ) Je

Gear+coupling

Gear+coupling Jg —kg-cm? (Ib-in2.) Jg

Others
Load J Je —kg-cm? (Ib-in2.)
Load torque T¢ —kg-cm? (Ib-in2.)
Motor speed Nm —min1
DUTY td —s
Positioning time ts —S
Accel/decel time ta —s

Duty cycle
DUTY td —s
Positioning distance Ls —mm (in.) Vi : i
Moving member speed Ve —m/min iLs '
Positioning time ts —s 4‘a—>i ts ety
Accel/decel time ta —s td i
Enter either V¢ or ts. If both are entered, specify priority.

Operating environment

e Operating temperature

® Other

*1 J (inertia) of Table W (load weight) and J (inertia) of the motor are automatically calcu-
lated by the servomotor sizing software.

*2 Gear ratio R = Nm/N¢ = motor-speed/load-speed

*3 Gear+coupling J g: J of gear or coupling
This is J of the joint (including a gear) between the motor and the load (machine).
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5.1.2 Selecting a SERVOPACK

Select an SGDB SERVOPACK according to the servo system to be used. Each type can
be identified as six-digit alphanumeric characters following “SGDB-".

SGDB- 03 A D [-[]

3-Series
SGDB SERVOPACK
Rated output (motor
capacity)
Code ((k:\fvr;a(ﬂg) Supply voltage
A: 200V
03 0.3 (0.40)
05 0.5 (0.67) Model
07 0.7 (0.94) D: For speed/torque control and position control
10 1.0 (1.34)
Motor series
15 1.5 (2.01
(2.01) G: SGMG (1500 min~1)
20 2.0 (2.68) M: SGMG (1000 min-1)
30 | 3.0(4.02 S: SGMS
D: SGMD
44 4.4 (5.90) P: SGMP
50 5.0 (6.71) Blank: SGM
60 6.0 (8.05)
75 | 7.5(10.06) Option —
P: Duct ventilation type
1A 11.0 (14.75)
1E 15.0 (20) Flowchart for SERVOPACK
selection

)

Selected SERVOPACK type

Example

SGDB- [0][5][A[D][G]

Axis 1 sGcoB-[_ L]

Axis 2 sGoB-[ L[]

The motor type can be changed within the same group by altering the parameter

setting. (See the table on the next page.)

233



USING THE DIGITAL OPERATOR

5.1.2 [electing[d[SERVOPACK cont.

234

=

Select an SGDB SERVOPACK according to the motor to be used. The following table

shows the correspondence between SERVOPACK and motor types.

Group SERVOPACK Type Motor Type
SGDB-03ADM SGMG-03ALIB
SGDB-05AD SGM-04A
05 SGDB-05ADP SGMP-04A
SGDB-05ADG SGMG-05ALA
SGDB-07ADM SGMG-06ALIB
SGDB-10AD SGM-08A
SGDB-10ADP SGMP-08A
10 SGDB-10ADG SGMG-09ALA
SGDB-10ADM SGMG-09ALIB
SGDB-10ADS SGMS-10ACA
SGDB-15ADM SGMG-12A1B
SGDB-15ADG SGMG-13AA
15 SGDB-15ADP SGMP-15A
SGDB-15ADS SGMS-15ACA
SGDB-20ADG SGMG-20AA
20 SGDB-20ADM SGMG-20ACIB
SGDB-20ADS SGMS-20ACA
SGDB-30ADD SGMD-22ACIA
SGDB-30ADG SGMG-30AA
30 SGDB-30ADM SGMG-30AIB
SGDB-30ADS SGMS-30ACA
SGDB-44ADD SGMD-32ACIA
SGDB-44ADG SGMG-44ALA
SGDB-44ADM SGMG-44A1B
44 SGDB-44ADS SGMS-40ACA
SGDB-50ADD SGMD-40ACIA
SGDB-50ADS SGMS-50ACA
SGDB-60ADG SGMG-55ALA
60 SGDB-60ADM SGMG-60AIB
75 SGDB-75ADG SGMG-75AA
1A SGDB-1AADG SGMG-1AACIA
1E SGDB-1EADG SGMG-1EACIA

The motor type can be changed within the same group by altering the parameter setting.
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5.1.3 Selecting a Digital Operator

The following two types of Digital Operator are available.

The two types cannot be used simultaneously. However, it is convenient to have both
types and use whichever suits the circumstances.

Each type differs in shape but the operating functions are identical.

|

CIEIEE]:

opERATOR
SERVOPACK JUsP.

o
3
8
>

ALARM 0SPL

MG

SERVOPACK

S

¥ YASKAWA

~—
9
v

UP MODE/SET

JUSP-OPO3A (Mount Type) JUSP-OP02A-1 (Hand-held Type)
* Use attached to the top of the * Use held in the hand while connected
SERVOPACK front face. with the 1 m cable supplied.
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The Digital Operator is selected according to the flowchart below.

Flowchart for Digital Operator Selection

C Start Digital Operator selection )

A J

1) s the SERVOPACK front )
face easily accessible for Yes
operation?

2) Is compactness a priority?

No Select Mount
Y Type
3) Is the SERVOPACK front = Type JUSP-OP03A
face not easily accessible N
for operation? > Type JUSP-OP02A-1
4) Hand-held operation ?e'eCt Hand-held
required? ype
Y
C End Digital Operator selection )
Personal Purchase monitoring software for
computer is used personal computer

Separately purchase dedicated cable
(DE9405258).
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5.2 SGM[§ervomotor

5.2 SGM Servomotor

This section presents tables of ratings and specifications for SGMG, SGMS, SGMD and

SGMP servomotors. Refer to these tables when selecting a servomotor.

For SGM(400W, 750W) and SGMP(400W, 750W) servomotor, refer to USER’S MANU-
AL(manual No. TSE-S800-15 or TSE-S800-17).

5.2.1 Ratings and Specifications

Ratings and Specifications of each servomotor model are shown below.

B SGMG Servomotors (Rated Motor Speed is 1500 min—1)

Ratings and Specifications

Time rating:

Thermal class:
Vibration class:
Withstand voltage:
Insulation resistance:
Enclosure:

Ambient temperature:
Ambient humidity:
Excitation:

Drive method:
Mounting:

continuous

F

15um or below

1500 VAC

500 VDC 10MQ min.

totally enclosed, self-cooled
IP67 (except for shaft opening)
0to 40°C

20% to 80% (non-condensing)
permanent magnet

direct drive

flange method
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Servomotor SGMG 05A[JA | 09AJA | 13ACJA | 20ACJA | 30ACJA | 44AJA | 55ACJA | 75ACJA | 1AACJA | 1EACIA
Rated Output* | kW (HP) | 0.45 0.85 1.3 1.8 2.9 4.4 5.5 7.5 11 15
(0.6) (1.1) (1.7) (2.4) (3.9) (5.9) (7.4) (10) (15) (20)
Rated Torque* | N-m 2.84 5.39 8.34 11.5 18.6 28.4 35.0 48.0 70.0 95.4
kgf-cm 29 55 85 117 190 290 357 490 714 974
(Ib-in) (25) (48) (74) (102) (165) (252) (310) (425) | (620) (845)
Instantaneous | N-m 8.92 13.8 23.3 28.7 451 711 87.6 119 175 224
Peak Torque*
kgf-cm 91 141 238 293 460 725 894 1210 |1790 2290
(Ib-in) (79) (122) (207) (254) (404) (630) (775) (1050) | (1550) | (1988)
Rated A(rms) |3.8 71 10.7 16.7 23.8 32.8 421 54.7 58.6 78.0
Current*
Instantaneous | A (rms) | 11 17 28 42 56 84 110 130 140 170
Max Current*
Rated Speed* | min~1 1500
Instantaneous | min-" 3000 2000
Max Speed*
Torque N-m/A 0.82 0.83 0.84 0.73 0.83 0.91 0.88 0.93 1.25 1.32
Constant (rms)
Ib-in/A 7.3 7.3 7.4 6.5 7.3 8.0 7.8 8.2 11 1.7
(rms)
Moment of x10~4 7.24 13.9 20.5 31.7 46.0 67.5 89.0 125 281 315
Inertia kg-m?
x 1073 6.41 12.3 18.2 28.1 40.7 59.8 78.8 111 249 279
Ib-in-s2
Rated Power | kW/s 11.2 20.9 33.8 41.5 75.3 120 137 184 174 289
Rate*
Rated Angular | rad/s? 3930 3880 4060 3620 4050 4210 3930 3850 (2490 3030
Acceleration*
Inertia Time ms 5.0 3.1 2.8 2.1 1.9 1.3 1.3 1.1 1.2 0.98
Constant
Inductive ms 5.1 5.3 6.3 12.5 12.5 15.7 16.4 18.4 22.6 27.2
Time
Constant
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These items and torque-speed characteristics quoted in combination with an SGDB SER-
VOPACK at an armature winding temperature of 20°C.

Note These characteristics can be obtained when the following heat sinks (steel
plates) are used for cooling purposes:

Type 05ALJA to 13ALJA : 400 x400x 20 (mm) (15.75x 15.75x0.79 (in))

Type 20A[]A to 75ALJA : 550 x 550 x 30 (mm) (21.65x21.65x1.18 (in))

Type 1AALIA to 1EALJA: 650 x 650 x 35 (mm) (25.59x25.59 x 1.38 (in))



5.2 SGM[§ervomotor

NOTE The ratings and specifications above refer to a standard servomotor.

Add the numerical values below to the moment of inertia values in the table for a motor
fitted with a holding brake .

Other specifications will also change slightly.

Servomotor SGMG O5A[] [ 09A[] | 13A[] | 20A[] | 30A[] | 44A[] | 55A[] | 75A[] | 1AA |1EA]
A A A A A A A A CA A
Holding | Moment x 1074 kg-m?2 2.1 8.5 8.5 188 |37.5
brake of Inertia -
90VDC |Increase | x1073Ibin-s?> |1.86 7.54 7.54 16.7 |33.2
Static N-m 4.41 12.7 431 72.6 84.3 114.7
Friction
Torque

Holding Brake

The holding brake is automatically applied to the motor shaft to prevent the load fal-
ling in vertical axis applications when the motor power supply is turned off or fails. Itis
only to hold the load and cannot be used for stopping the motor.
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USING THE DIGITAL OPERATOR

5.2.1 Ratings(énd[$pecifications cont.

Torque-Motor Speed Characteristics

240

* SGMG-05AJA

3000

2000

Motor

Speed

(min-T)
1000

o 2 4 6
TORQUE (N - m)
L 1 1 1 1 1
20 40 60 80
TORQUE (Ib - in)

* SGMG-13ACJA

3000

2000

Motor
Speed
(min-1)

1000

30

10 20
TORQUE (N - m)
L 1 1 1 1 [ |
50 100 150 200 250

TORQUE (Ib - in)

* SGMG-30A[A
3000

2000

Motor
Speed
(rr?in—‘) 1000

0 10 40 50

20 30
TORQUE (N - m)
L 1 1 1 1 1

0 100 200 300 400
TORQUE (Ib - in)

A: Continuous Duty Zone
B: Intermittent Duty Zone

* SGMG-09AJA

3000

2000

Motor
Speed
(min~") 1000

10 15 20
TORQUE (N - m)

50 100 150
TORQUE (Ib - in)

* SGMG-20ACJA

3000

2000

Motor
Speed
(min-1)

1000

10 20 30 40
TORQUE (N - m)

1 1 1
0 100 200 300
TORQUE (Ib - in)

* SGMG-44ACJA

3000
2000
Motor
Speed
(min-1) 1000
0
0 20 40 60 80
TORQUE (N - m)
L 1 1 1 ]
0 200 400 600

TORQUE (Ib - in)



5.2 SGM[§ervomotor

* SGMG-55AJA

* SGMG-75ACJA

3000 3000
2000 2000
Motor Motor
Speed Speed 4409
(min‘1) 1000 (min‘1)
0 0 0 50 100 150
0 20 40 60 80 100
L 1 1 1 1 1 L ; 1 1
200 200 500 800 0 500 1000
TORQUE (Ib - in) TORQUE (Ib - in)
* SGMG-1AALIA ¢ SGMG-1EALIA
3000 3000
2000 2000
Motor Motor
Speed Speed &)
(min-1) 1000 (min-1) 1000
(8]
Y 0
0 50 100 150 0 50 100 150 200 250
TORQUE (N - m) TORQUE(N-m)
L 1 1 1 | | | L | |
0 500 1000 1500 0 500 1000 1500 2000 2500

TORQUE (Ib - in)

TORQUE(Ib-in)

A: Continuous Duty Zone
B: Intermittent Duty Zone
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USING THE DIGITAL OPERATOR

5.2.1 Ratings[a@ndSpecifications cont.

B SGMG Servomotors with Standard Backlash Gears (Rated Motor Speed is 1500 min~1)

Ratings and Specifications

Time rating: continuous

Thermal class: F

Vibration class: 15um or below

Withstand voltage: 1500 VAC for one minute
Insulation resistance: 500 VDC 10MQ min.
Enclosure: totally enclosed, self-cooled

IP44 (or the equivalent)
Ambient temperature: 0to 40°C

Ambient humidity: 20% to 80% (non-condensing)
Excitation: permanent magnet

Drive method: direct drive

Mounting: foot and flange mounted

Type 4095 to 4115: omni-directional mounting
Type 4130 to 4190 horizontal mounting to shaft
Rotation direction: reverse
Gear lubricating method: Type 4095 to 4115: grease
Type 4130 to 4190: oil *
Gear mechanism: planetary gear mechanism
Backlash: roughly 0.6 to 2° at the gear output shaft

*  For oil lubrication, the motor should be mounted horizontal to the shaft. Contact your
Yaskawa representative about lubrication for mounting at angles.

Servomotor Servomotor Gear Gear
Model Inertia
SGMG- Output Rated Rated | Gear Ra- | Rated Instanta- Rated Max.

kw Speed | Torque tio Torque/Ef- | neous Speed Speed x 1074

min-1 N'‘m ficiency Peak min-1 min-1 Kg-m?2

(Ib-in) N'r_n/% To.rgue/Ef- (x 10-3

(Ib-in/%) ficiency Ib-in-s?)
N-m/%
(Ib-in/%)

-05ACJACJAR 0.45 1500 2.84 1/6 13.6/80 42.8/80 250 500 1.96 (1.73)
(25) (120/80) | (379/80)

-05AJACJBR 1/11 25.0/80 78.5/80 136 272 1.6 (1.42)
(221/80) (695/80)

-05AJACJCR 1/21 44.8/70 140/75 71 142 1.15 (1.02)
(397/70) (1239/75)

-05AJALI7R 1/29 66.0/80 207/80 51 103 1.17 (1.04)
(584/80) (1832/80)

-09AJAJAR 0.85 5.39 1/6 25.9/80 66.3/80 250 500 1.8 (1.59)
(48) (229/80) | (587/80)

-09AJAJBR 1/11 47.4/80 122/80 136 272 1.4 (1.24)
(420/80) (1080/80)

-09AJACJCR 1/21 79.3/70 203/70 71 142 2.0 (1.77)
(702/70) (1797/70)

-09AJACJ7R 1/29 125/75 321/80 51 103 2.2 (1.95)
(1106/75) (2841/80)
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5.2 SGM[§ervomotor

Servomotor Servomotor Gear Gear
SM(;)I\:(e;- Output Rated Rated | Gear Ra- Rated Instanta- Rated Max. Inertia
kW Speed | Torque tio Torque/Ef- | neous Speed Speed x 104
min-1 N'‘m ficiency Peak min-1 min-1 Kg-m?2
(Ib-in) N'r_n/;% To.rque/Ef- (x 10-3
(1b-in/%) ficiency Ib-in-s?)
N-m/%
(Ib-in/%)
-13AJACJAR 1.3 1500 8.34 1/6 40.0/80 112/80 250 500 1.8 (1.59)
(74) (354/80) (991/80)
-13AJACIBR 1/11 68.7/80 192/75 136 272 2.9 (2.57)
(608/80) | (1699/75)
-13AJACICR 1/21 140/75 392/80 71 142 2.0 (1.77)
(1239/75) | (3470/80)
-13ACJALI7R 1/29 193/80 541/80 51 103 0.9 (0.797)
(1708/80) | (4788/30)
-20AJACJAR 1.8 11.5 1/6 55.1/80 138/80 250 500 6.3 (5.58)
(102) (488/80) | (1221/80)
-20AJACIBR 1/11 101/80 253/80 136 272 4.8 (4.25)
(894/80) | (2239/80)
-20AJACICR 1/21 193/75 482/80 71 142 5.9 (5.22)
(1708/75) | (4266/30)
-20AJALI7R 1/29 266/80 666/80 51 103 5.6 (4.96)
(2354/80) | (5895/80)
-30AJALCJAR 2.9 18.6 1/6 89.4/80 217/80 250 500 6.3 (5.58)
(165) (791/80) | (1921/80)
-30AJACIBR 1/11 164/80 397/80 136 272 4.8 (4.25)
(1452/80) | (3514/80)
-30AJACICR 1/21 313/80 758/80 71 142 5.9 (5.22)
(2770/80) | (6709/30)
-30AJALI7R 1/29 432/75 1049/80 51 103 45.9 (40.6)
(3824/75) | (9285/30)
-44ACJACJAR 4.4 28.4 1/6 136/80 341/80 250 500 12.0 (10.6)
(252) (1204/80) | (3018/80)
-44ACJACJBR 1/11 250/80 | 625/80 136 272 7.7 (6.82)
(2213/80) | (5532/80)
-44ACJACICR 1/21 477/80 1196/80 71 142 47.5 (42.0)
(4222/80) | (10586/80)
-44ACJACI7R 1/29 660/80 | 1646/80 51 103 63.5 (56.2)
(5842/80) | (14569/80)
-55ACJACJAR 5.5 35.0 1/6 168/80 420/80 250 500 14.0 (12.4)
(310) (1487/80) | (3717/80)
-55ACJACIBR 11 308/80 | 771/80 136 272 9.8 (8.67)
(2726/80) (6824)
-55ACJACICR 1/21 588/80 1470/80 71 142 79.0 (69.9)
(5204/80) | (13011/80)
-55AC0ALI7R 1/29 811/80 2029/80 51 103 77.0 (68.2)
(7178/80) | (17959/80)

243




USING THE DIGITAL OPERATOR

5.2.1 Ratings[a@ndSpecifications cont.

Servomotor Servomotor Gear Gear
sl\llgl\:(e;l- Output Rated Rated | Gear Ra- Rated Instanta- Rated Max. Inertia
kW Speed | Torque tio Torque/Ef- | neous Speed Speed x 104
min-1 N'‘m ficiency Peak min-1 min-1 Kg-m?2
(Ib-in) N'r_n/% To.rgue/Ef- (x 10-3
(Ib-in/%) ficiency Ib-in-s?)
N-m/%
(Ib-in/%)
-75ACJACIBR 7.5 1500 48.0 1/11 422/80 1039/80 136 272 65.0 (57.5)
(425) (3735/80) | (9196/80)
-75ACJACICR 1/21 807/80 1989/80 71 142 79.0 (69.9)
(7143/80) | (17605/80)
-75A0AC7TR 1/29 1117/80 2754/80 51 103 91.0 (80.5)
(9887/80) | (24376/80)
-1AACJACIBR 11 70.0 1/11 615/80 1548/80 136 182 90.0 (79.6)
(620) (5443/80) | (13701/80)
-1AACJALCICR 1/21 1176/80 2950/80 71 95 95.0 (84.1)
(10408/80) | (26110/80)
-1AATJAD7R 1/29 1627/80 4067/80 51 69 238.0 (210.6)
(14400/80) | (35996/80)

Note Output torque and motor speed produce the following trends in efficiency. Values in
the table are at the rated motor speed.

S~

Efficiency Efficiency

Output torque Motor speed

Configuration
The following configuration accurately and efficiently transmits Servomotor power.

A gear (Cyclo) is used in combination with the internal planetary gear mechanism of the Servo-

motor.

ORORORORONGRVEOROR R @

=z
o

Part Name
Low-speed shaft
Collar
External cover
Tnternal pin
Internal roller
External pin
Frame
Ring
Curved plate
10 | Eccentric bearing
A 11 | Internal cover
12 | High-speed shaft
13 | Adapter plate
14 | Motor

O] 00| | O] O N WO ||
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5.2 SGM[§ervomotor

Gear Lubrication

» Grease Lubricating Type (4095 to 4115)

The gearbox is filled at the factory.

* Oil Lubricating Type (4130 to 4190)

All oil is drained from the gears prior to shipment. The gearbox must be filled to the red

line at the top of the oil gauge before initial use.

We recommend using industrial extreme-pressure gear oil or SP type or JIS K 2219 in-

dustrial gear oil type 2 or equivalent. See the following table.

Ambient Manufacturer
Tempe:at“’e Kosmo Oil Nihon Sekiyu General Oil Co.
c Co., Ltd. Co., Ltd. Ltd.
0 to 35°C Kosmo Gear Co., Ltd. | Bonokku General SP Gear Roll
SE M 100, 150
100, 150 100, 150

Approximate amounts of oil are shown in the following table.

(Unit: 1 [liters])

Frame No. 4130 4145 4155 4160 4170 4180 4190
4135 4165 4175 4185
Horizontal Type 0.7 0.7 0.7 1.4 1.9 25 4.0

B SGMG Servomotors with Low-backlash Gears (Rated Motor Speed is 1500 min-1)

Ratings and Specifications

Time rating:

Thermal class:
Vibration class:
Withstand voltage:
Insulation resistance:
Enclosure:

Ambient temperature:
Ambient humidity:
Excitation:

Drive method:
Mounting:

Rotation direction:

Gear lubricating method:

Gear mechanism:
Backlash:

continuous

F

15um or below

1500 VAC for one minute

500 VDC 10MQ min.

totally enclosed, self-cooled

IP44 (or the equivalent)

0to 40°C

20% to 80% (non-condensing)
permanent magnet

direct drive

flange mounted

(can be mounted in any direction)
forward

grease

planetary gear mechanism

0.05° (3 min) at the gear output shaft
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USING THE DIGITAL OPERATOR

5.2.1 Ratings[a@ndSpecifications cont.

Servomotor Servomotor Gear Gear Load Inertia
Model Output | Rated | Rated | Gear Rated | Instanta- | Rated | Max. Inert!a atthe Motor
SGMG- . x 1074 Shaft
kW Speed | Torque | Ratio | Torque/ neous | Speed | Speed
4 . Peak 4 4 kg-m? (Servomotor
min N-m Efficiency min min 3
(Ib-in) N-m/% Tt.)rgue/ ( ><_10 + Gear)
(/%) Efficiency Ib-in-s?) X 10-4 kg-m?
N-m/% (x10-3
(Ib-in/%) Ib-in-s?)
-05AJALIK 0.45 1500 2.84 1/5 11.4/80 35.7/80 300 600 1.26 (1.12) 8.50(7.52)
(25) (101/80) | (316/80)
-05AJAL2K 1/9 20.4/80 64.2/80 167 334 0.94 (0.832) 8.18 (7.24)
(181/80) | (568/80)
-05A[JALSK 1/20 45.4/80 143/80 75 150 4.66 (4.12) 11.9 (10.5)
(402/80) | (1266/80)
-05A[JAL7K 1/29 65.9/80 207/80 51 102 2.76 (2.44) 10.0 (8.85)
(583/80) | (1832/80)
-05A[JALSK 1/45 102/80 321/80 33 66 1.81 (1.60) 9.05 (8.0)
(903/80) | (2841/80)
-09A[JALIK 0.85 5.39 1/5 21.6/80 55.2/80 300 600 1.30 (1.15) 15.2 (13.5)
(48) (191/80) | (489/80)
-09A[JAL2K 1/9 38.8/80 74.5/60 167 334 0.90 (0.797) 14.8 (13.1)
(343/80) | (659/60)
-09A[JALSK 1/20 86.2/80 221/80 75 150 4.70 (4.16) 18.6 (16.5)
(763/80) | (1956/80)
-09A[JAL7K 1/29 125/80 320/80 51 102 2.80 (2.48) 16.7 (14.8)
(1106/80) | (2832/80)
-09A[JALSK 1/45 194/80 497/80 33 66 4.50 (3.98) 18.4 (16.3)
(1717/80) | (4399/80)
-13ACJALIK 1.3 8.34 1/5 33.4/80 93.2/80 300 600 7.20 (6.37) 27.7 (24.5)
(74) (296/80) | (825/80)
-13AJAL2K 1/9 60.0/80 168/80 167 334 4.80 (4.25) 25.3(22.4)
(531/80) | (1487/80)
-13A[JALSK 1/20 133/80 373/80 75 150 6.90 (6.11) 27.4 (24.3)
(1177/80) | (3301/80)
-13A[JAL7K 1/29 193/80 541/80 51 102 10.4 (9.21) 30.9 (27.3)
(1708/80) | (4788/80)
-13A[JALSK 1/45 300/80 839/80 33 66 6.70 (5.93) 27.2(24.1)
(2655/80) | (7426/80)
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5.2 SGM[§ervomotor

Servomotor Servomotor Gear Gear Load Inertia
Model Output | Rated | Rated | Gear Rated | Instanta- | Rated | Max. Inertla at the Motor
SGMG- . x10-4 Shaft

kW Speed | Torque | Ratio | Torque/ neous | Speed | Speed
4 . Peak g g kg-m?2 (Servomotor
min N'‘m Efficiency min min 3
(Ib-in) Nm% | _roraue/ (x10 + Gear)
. Efficiency Ib-in-s?) %X 104 kg-m?
(Ib-in/%) N-m/% (x 103
(Ib-in/%) Ib-in-s2?)
-20AJALIK 1.8 1500 11.5 1/5 46.0/80 115/80 300 600 10.2 (9.03) 41.9 (37.1)
(102) (407/80) | (1018/80)
-20A[JAL2K 1/9 82.8/80 207/80 167 334 7.80 (6.90) 39.5(35.0)
(733/80) | (1832/80)
-20A[JALSK 1/20 184/80 459/80 75 150 20.2 (17.9) 51.9 (45.9)
(1629/80) | (4063/80)
-20A[JAL7K 1/29 267/80 666/80 51 102 13.4 (11.9) 45.1 (39.9)
(2363/80) | (5895/80)
-30AJALIK 2.9 18.6 1/5 74.4/80 182/80 300 600 20.4 (18.1) 66.4 (58.8)
(165) (659/80) | (1611/80)
-30AJAL2K 1/9 134/80 328/80 167 334 12.5 (11.1) 58.5(51.8)
(1186/80) | (2903/80)
-30A[JALSK 1/20 298/80 730/80 75 150 20.2 (17.9) 66.2 (58.6)
(2638/80) | (6461/80)
-44AJALIK 4.4 28.4 1/5 114/80 284/80 300 600 20.4 (18.1) 87.9 (77.8)
(251) (1009/80) | (2514/80)
-44A[JAL2K 1/9 204/80 512/80 167 334 12.5 (11.1) 80.0 (70.8)
(1806/80) | (4532/80)

Note Output torque and motor speed produce the following trends in efficiency. Val-
ues in the table are at the rated motor speed.

\

Efficiency Efficiency

Output torque Motor speed
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USING THE DIGITAL OPERATOR

5.2.1 Ratings[a@ndSpecifications cont.

Configuration

This simple planetary gear mechanism is equipped with four planetary gears to which
load is evenly distributed via a floating relay ring in each step.

Two gears are used to transmit driving force during forward rotation, and the other two are
used to transmit driving force during reverse rotation.

Part Name
Casing
Bracket
Motor bracket
Primary sun gear
Primary planetary gear
Primary planetary shaft
Internal gear
Secondary sun gear
Secondary planetary gear
10 | Secondary planetary shaft
11 | Low-speed shaft
12 | Oldham’s coupling
13 | High-speed shaft bearing
14 | Low-speed shaft bearing
15 | Motor

(Om\l@mbml\)—tg

Gear Lubrication

The gearbox is filled at the factory.
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5.2 SGM[§ervomotor

B SGMG Servomotors (Rated Motor Speed is 1000 min=1)

Ratings and Specifications

Time rating:

Thermal class:
Vibration class:
Withstand voltage:
Insulation resistance:
Enclosure:

Ambient temperature:

continuous

F

15um or below

1500 VAC

500 VDC 10MQ min.

totally enclosed, self-cooled
IP67 (except for shaft opening)
0to 40°C

Ambient humidity: 20% to 80% (non-condensing)
Excitation: permanent magnet
Drive method: direct drive
Mounting: flange method
Servomotor SGMG 03A[B | 06AB | 09A[1B | 12A[]B | 20A[B | 30A1B | 44A[B | 60A[B
Rated Output* kW (HP) [0.3 0.6 0.9 1.2 2.0 3.0 4.4 6.0
(0.4) (0.8) (1.2) (1.6) (2.7) (4.0) (5.9) (8.0)
Rated Torque * N-m 2.84 5.68 8.62 11.5 19.1 28.4 41.9 57.2
Ib-in 25 50 76 102 169 252 372 508
Instantaneous Peak N-m 717 14.1 19.3 28.0 44.0 63.7 107 129
Torque* Ib-in 63 125 171 248 390 564 947 1140
Rated Current* A(rms) |[3.0 5.7 7.6 11.6 18.5 24.8 32.9 46.9
Instantaneous Max A(ms) |7.3 13.9 16.6 28 42 56 84 110
Current*
Rated Speed* min~1 1000
Instantaneous Max min-T 2000
Speed*
Torque Constant N-m/A 1.03 1.06 1.21 1.03 1.07 1.19 1.34 1.26
(rms)
Ib-in/A 9.12 9.38 10.7 9.12 9.47 10.5 11.9 11.2
(rms)
Moment of Inertia x 104 7.24 13.9 20.5 31.7 46.0 67.5 89.0 125
kg-m?2
x10-3 6.41 12.3 18.2 28.1 40.7 59.8 78.8 111
Ib-in-s2
Rated Power Rate* kW/s 11.2 23.2 36.3 41.5 79.4 120 198 262
Rated Angular rad/s? 3930 4080 4210 3620 4150 4210 4710 4590
Acceleration*
Inertia Time Constant ms 5.1 3.8 2.8 2.0 1.7 1.4 1.3 1.1
Inductive Time ms 5.1 4.7 5.7 13.5 13.9 15.5 14.6 16.5
Constant

* These items and torque-speed characteristics quoted in combination with an SGDB SER-
VOPACK at an armature winding temperature of 20°C.

Note These characteristics can be obtained when the following heat sinks (steel
plates) are used for cooling purposes:

Type 03A[LIB to 09ALIB : 400 x400x 20 (mm) (15.75x15.75x0.79 (in))

Type 12AL1B to 60ALIB : 550 x 55030 (mm) (21.65x21.65x1.18 (in))
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USING THE DIGITAL OPERATOR

5.2.1 Ratings[a@ndSpecifications cont.

NOTE The ratings and specifications above refer to a standard servomotor.

Add the numerical values below to the moment of inertia values in the table for a motor
fitted with a holding brake.

Other specifications will also change slightly.

Servomotor SGMG 03ACIB | 06ACIB | 09ACIB | 12AC1B | 20AC1B | 30ACIB | 44ACIB | 60A[B
Holding | Moment | x10-4kg-m2 |2.1 8.5 8.5
brake of Inertia -
o0VDC Increase x1 0_3 |b~|n-32 1.86 7.54 7.54
Static N-m 4.41 12.7 43.1 72.6
Friction
Torque
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5.2 SGM[§ervomotor

Torque-Motor Speed Characteristics

* SGMG-03A[CIB
2000

1500

1000
Motor
Speed
(Min~1) goq

0 2 4 6 8
TORQUE (N - m)
L 1 1 1 1
0 20 40 60
TORQUE (lb - in)
* SGMG-09A[1B
2000
1500
Motor 1000
Speed
(min~1)
500
0
o 20

5 10 15
TORQUE (N - m)
L 1 1 1 1

50 100 150
TORQUE (Ib - in)

* SGMG-20ACIB
2000

1500

Motor 1000

Speed

(min~1)
500

60

20 40
TORQUE (N - m)

0 200 400
TORQUE (Ib - in)

A: Continuous Duty Zone
B: Intermittent Duty Zone

* SGMG-06ACIB
2000

1500

Motor 1000
Speed
(min-1)

500

5 10 15
TORQUE (N - m)

50 100 150
TORQUE (Ib - in)

* SGMG-12ACIB
2000

Motor 1000

Speed

(min~1)
500

10 20
TORQUE (N - m)
L 1 1 1

100 200
TORQUE (Ib - in)

* SGMG-30A[IB
2000

1500

Motor 1000
Speed
(min~1)

500

0 20 40 60 80
TORQUE (N - m)

1 1 1
0 200 400 600
TORQUE (Ib - in)
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USING THE DIGITAL OPERATOR

5.2.1 Ratings[a@ndSpecifications cont.

* SGMG-44ACB

* SGMG-60ACIB

2000

2000
1500 1500
Motor 4400 Motor 1000
Speed Speed
(min~1) (min~1)
500 500
0

50 100
TORQUE (N - m)
L 1 1

150
150

50 100
TORQUE (N - m)
L 1 1 1

500 1000
TORQUE (Ib - in)

500 1000
TORQUE (Ib - in)

A: Continuous Duty Zone
B: Intermittent Duty Zone

B SGMG Servomotors with Standard Backlash Gears (Rated Motor Speed is 1000 min~1)

Ratings and Specifications

Time rating:

Thermal class:
Vibration class:
Withstand voltage:
Insulation resistance:
Enclosure:

Ambient temperature:
Ambient humidity:
Excitation:

Drive method:
Mounting:

Rotation direction:
Gear lubricating method:

Gear mechanism:
Backlash:

continuous

F

15um or below

1500 VAC for one minute

500 VDC 10MQ min.

totally enclosed, self-cooled

IP44 (or the equivalent)

0to 40°C

20% to 80% (non-condensing)

permanent magnet

direct drive

foot and flange mounted
Type 4095 to 4115: omni-directional mounting
Type 4130 to 4190 horizontal mounting to shaft

forward/reverse

Type 4095 to 4115: grease

Type 4130 to 4190: oil *

planetary gear mechanism

roughly 0.6 to 2° at the gear output shaft

*  For oil lubrication, the motor should be mounted horizontal to the shaft. Contact your
Yaskawa representative about lubrication for mounting at angles.

252



5.2 SGM[§ervomotor

Servomotor Servomotor Gear Load Inertia at Gear
Model the Motor Inertia
SGMG- Output | Rated | Rated | Gear Rated Instanta- | Rated Max. Shaft % 10-4
kW | Speed | Torque | Ratio | Torque/ | neous | Speed | Speed |(Servomotor + Ka-m2
min-1 N-m Efficiency Peak min-1 min-1 Gear) 9 _3
(Ib-in) N'l.n/% Tc_;rgue/ x 10-4 kg-m?2 (X_10 )
(Ib-in/%) | Efficiency (x10-3 Ib-in-s<)
N-m/% Ib-in-s?)
(Ib-in/%)
-03AJBJAR 0.3 1000 2.84 1/6 13.6/80 34.4/80 166 333 9.20 (8.14) 1.96 (1.73)
25) (120/80) | (304/80)
-03AJBLJBR 1/11 25.0/80 63.1/80 90 181 8.84 (7.82) 1.6 (1.42)
(221/80) | (558/80)
-03ACJBCICR 1/21 | 41.8/70 | 106/70 47 95 8.39(7.43) | 1.15(1.02)
(370/70) | (938/70)
-03AIBLI7R 1/29 65.9/80 167/80 34 68 8.41 (7.44) 1.17 (1.04)
(583/80) | (1478/80)
-06A[BJAR 0.6 5.68 1/6 27.2/80 67.7/80 166 333 15.7 (13.9) 1.8 (1.59)
(50) (241/80) | (599/80)
-06AJBLJBR 1/11 50.0/80 125/80 90 181 15.3 (13.5) 1.4 (1.24)
(443/80) | (1106/30)
-06AJBLJCR 1/21 83.5/70 208/70 47 95 15.9 (14.1) 2.0 (1.77)
(739/70) | (1841/70)
-06ACIBLI7R 129 | 123/75 | 307/75 34 68 16.1(14.3) | 2.2(1.95)
(1089/75) | (2717/75)
-09A[JBLJAR 0.9 8.62 1/6 41.4/80 92.7/80 166 333 22.3(19.7) 1.8 (1.59)
(76) (366/80) | (820/80)
-09A[JBJBR 1/11 75.9/80 170/80 90 181 21.9 (19.4) 1.4 (1.24)
(672/80) | (1505/0)
-09ACIBLCICR 121 | 136/75 | 304/75 47 95 225(19.9) | 2.0(1.77)
(1204/75) | (2691/75)
-09AJB7R 129 | 200/80 | 448/80 34 68 22.8(20.2) | 2.3(2.04)
(1770/80) | (3965/80)
-12AOBLJAR 1.2 11.5 1/6 55.0/80 126/75 166 333 38.0 (33.6) 6.3 (5.58)
(102) (487/80) | (1115/75)
-12ACJBCJBR 111 | 101/80 | 247/80 90 181 36.5(32.3) | 4.8(4.25)
(894/80) | (2186/80)
-12A0BLICR 121 | 180/75 | 441/75 47 95 37.6(333) | 5.9(522)
(1593/75) | (3903/75)
-12A0B7R 129 | 266/80 | 651/80 34 68 37.3(33.0) | 5.6(4.96)
(2354/80) | (5762/80)
-20A[JBJAR 2.0 19.1 1/6 91.7/80 212/80 166 333 52.3 (46.3) 6.3 (5.58)
(169) (812/80) | (1876/80)
-20AJBJBR 1/11 169/80 387/80 90 181 50.8 (45.0) 4.8 (4.25)
(1496/80) | (3425/80)
-20ACJBCICR 121 | 321/80 | 739/80 47 95 51.9(45.9) | 5.9(5.22)
(2841/80) | (6541/80)
-20AJBLI7R 1/29 416/75 958/75 34 68 91.9 (81.3) 45.9 (40.6)
(3682/75) | (8479/75)
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Servomotor Servomotor Gear Load Inertia at Gear
SM(;,I\:Z‘.I- Output | Rated | Rated | Gear Rated | Instanta- | Rated | Max. thg:al?ttor I::gl_:
kW Speed | Torque | Ratio TC_’TSIUE/ neous | Speed | Speed | (Servomotor + Ka-m2
min-1 N‘m Efficiency Peak min-1 min-1 Gear) 9 3
(Ib-in) N-m/% | Torque/ x 10-4 kg'm? (x10
(Ib-in/%) | Efficiency (x10-3 Ib-in-s2)
N-m/% .
(Ib-in/%) Ib-|n-sz)
-30ACJBJAR 3.0 1000 28.4 1/6 136/80 306/80 166 333 79.5 (70.4) 12.0 (10.6)
(251) (1204/80) | (2708/80)
-30AJBLJBR 1/11 250/80 561/80 90 181 75.2 (66.6) 7.7 (6.82)
(2213/80) | (4965/80)
-30AJBLICR 1/21 477/80 1068/80 47 95 115 (102) 47.5 (42.0)
(4222/80) | (9453/80)
-30A[IBLI7R 1/29 660/80 1480/80 34 68 131 (116) 63.5 (56.2)
(5842/80) | (13099/80)
-44ABLJAR 4.4 41.9 1/6 201/80 453/70 166 333 103 (91.2) 14.0 (12.4)
(371) (1779/80) | (4010/70)
-44AJBLJBR 1/11 370/80 830/70 90 181 98.8 (87.4) 9.8 (8.67)
(3275/80) | (7346/70)
-44AJBLICR 1/21 705/80 | 1588/70 47 95 168 (149) 79.0 (69.9)
(6240/80) | (14055/70)
-44AIBLI7R 1/29 973/80 | 2185/70 34 68 166 (147) 77.0 (68.2)
(8612/80) | (19339/70)
-60AJBLJBR 6.0 57.2 1/11 504/80 | 1205/80 90 181 190 (168) 65.0 (57.5)
(506) (4461/80) | (10665/80)
-60AJBLICR 1/21 961/80 | 2300/80 47 95 204 (181) 79.0 (69.9)
(8506/80) | (20357/80)
-60AIBL]7R 1/29 1323/80 | 3176/80 34 68 216 (191) 91.0 (80.5)
(11710/80) | (28111/80)
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Note Output torque and motor speed produce the following trends in efficiency.
Values in the table are at the rated motor speed.
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5.2 SGM[§ervomotor

Configuration

This configuration accurately and efficiently transmits Servomotor power.

A gear (Cyclo) is used in combination with the internal planetary gear mechanism of the
Servomotor.

ORORORORONGRVEOROR R @

=z
o

((e] [ee] BN] [op] [&)] BN (O8] |\o) B

Part Name
Low-speed shaft
Collar
External cover
Internal pin
Internal roller
External pin
Frame
Ring
Curved plate
10 | Eccentric bearing
A 11 | Internal cover
12 | High-speed shaft
13 | Adapter plate
14 | Motor

Gear Lubrication

» Grease Lubricating Type (4095 to 4115)

The gearbox is filled at the factory.

* Oil Lubricating Type (4130 to 4190)

All oil is drained from the gears prior to shipment. The gearbox must be filled to the red
line at the top of the oil gauge before initial use.

We recommend using industrial extreme-pressure gear oil or SP type or JIS K 2219 in-
dustrial gear oil type 2 or equivalent. See the following table.

Ambient Tempera- Manufacturer
ture Kosmo Oil Nihon Sekiyu General Oil Co.
Co., Ltd. Co., Ltd. Ltd.
0 to 35°C Kosmo Gear Co., Ltd. | Bonokku General SP Gear Roll
SE M 100, 150
100, 150 100, 150

Approximate amounts of oil applied are shown in the following table.

(Unit: 1 [liters])

Frame No. 4130 4145 4155 4160 4170 4180 4190
4135 4165 4175 4185
Horizontal 0.7 0.7 0.7 1.4 1.9 2.5 4.0
Type
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5.2.1 Ratings[a@ndSpecifications cont.

B SGMG Servomotors with Low-backlash Gears (Rated Motor Speed is 1000 min-1)

Ratings and Specifications

Time rating: continuous

Thermal class: F

Vibration class: 15um or below

Withstand voltage: 1500 VAC for one minute

Insulation resistance: 500 VDC 10MQ min.

Enclosure: totally enclosed, self-cooled
IP44 (or the equivalent)

Ambient temperature: 0to 40°C

Ambient humidity: 20% to 80% (non-condensing)

Excitation: permanent magnet

Drive method: direct drive

Mounting: flange mounted (can be mounted in any direction
Rotation direction: forward

Gear lubricating method: grease

Gear mechanism: planetary gear mechanism

Backlash: 0.05° (3 min) at the gear output shaft
Servomotor Servomotor Gear Gear Load Inertia
Model Output | Rated | Rated | Gear | Rated | Instanta- | Rated | Max. Inertia | at the Motor
SGMG- kw Speed |Torque | Ratio | Torque/ neous | Speed | Speed x 107 Shaft
min-1 | N'm Efficiency | Peak | min-! | min-1 kg'm? (Servomotor
(Ib-in) N-m/% | Torque/ (X107 |+ Gear)
(Ibiin/%) | Efficiency lbrin-s?) | X10-4kg-m?
N-m/% (x10°3
(Ibin/%) lbin-s?)
-03A[JBL1K 0.3 1000 2.84 1/5 11.4/80 28.7/80 200 400 1.26 (1.12) 8.50(7.52)
(25) (101/80) | (254/80)
-03AJBL2K 1/9 20.4/80 51.6/80 111 222 0.94 (0.832) | 8.18(7.24)
(181/80) | (457/80)
-03A[JBL5K 1/20 45.4/80 115/80 50 100 1.40 (1.24) 8.64 (7.65)
(402/80) | (1018/80)
-03AJBL7K 1/29 65.9/80 166/80 34 68 2.76 (2.44) 10.0 (8.85)
(583/80) | (1469/80)
-03AJBLSK 1/45 102/80 258/80 22 44 1.81 (1.60) 9.05 (8.01)
(903/80) | (2284/80)
-06A[JBL1K 0.6 5.68 1/5 22.7/80 56.4/80 200 400 1.30 (1.15) 15.2 (13.5)
(50) (201/80) | (499/80)
-06AJBL2K 1/9 40.9/80 82.5/80 111 222 0.90 (0.797) 14.8 (13.1)
(362/80) | (730/80)
-06A[JBL5K 1/20 90.9/80 226/65 50 100 4.70 (4.16) 18.6 (16.5)
(805/80) | (2000/65)
-06AJBL7K 1/29 132/80 327/80 34 68 2.80 (2.48) 16.7 (14.8)
(1168/80) | (2894/80)
-06AJBLSK 1/45 204/80 508/80 22 44 4.50 (3.98) 18.4 (16.3)
(1806/80) | (4496/80)
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5.2 SGM[§ervomotor

Servomotor Servomotor Gear Gear Load Inertia
Model Output | Rated | Rated | Gear | Rated | Instanta- | Rated | Max. Inertia | at the Motor
SGMG- kW Speed | Torque | Ratio Torque/ neous Speed | Speed x1074 Shaft
min-1 N'‘m Efficiency | Peak min-1 | min-1 kg'm? (Servomotor
(Ib-in) N-m/% | Torque/ (x1073 |+ Gean)
(Ib-in/%) | Efficiency Ib-in-s?) X 10~ kg-m?
N-m/% (x1073
(Ib-in/%) Ib-in-s?)
-09A[JBL1K 0.9 1000 8.62 1/5 34.5/80 77.2/80 200 400 3.40 (3.01) 23.9 (21.2)
(76) (305/80) | (683/80)
-09A[JBL2K 1/9 62.1/80 139/80 111 222 4.80 (4.25) 25.3(22.4)
(550/80) | (1230/80)
-09A[JBL5K 1/20 138/80 309/80 50 100 6.90 (6.11) 27.4 (24.3)
(1221/80) | (2735/80)
-09AJBL7K 1/29 200/80 | 448/80 34 68 10.4 (9.21) | 30.9(27.3)
(1770/80) | (3965/80)
-09AJBLSK 1/45 310/80 | 695/80 22 44 6.70 (5.93) | 27.2(24.1)
(2744/80) | (6151/80)
-12A[JBL1K 1.2 11.5 1/5 46/80 112/80 200 400 10.2 (9.03) 41.9 (37.1)
(102) (407/80) | (991/80)
-12A0BL2K 1/9 82.8/80 202/80 111 222 7.80 (6.90) 39.5 (35.0)
(733/80) | (1788/80)
-12AJBL5K 1/20 184/80 | 448/80 50 100 | 20.2(17.9) | 51.9 (45.9)
(1629/80) | (3965/80)
-12AJBL7K 1/29 267/80 | 650/80 34 68 13.4(11.9) | 45.1(39.9)
(2363/80) | (5753/80)
-12AJBL8K 1/45 414/80 | 1008/80 22 44 9.70 (8.59) | 41.4(36.6)
(3664/80) | (8922/80)
-20A[JBL1K 2.0 19.1 1/5 76.4/80 176/80 200 400 10.2 (9.03) 56.2 (49.7)
(169) (676/80) | (1558/80)
-20A[JBL2K 1/9 138/80 317/80 111 222 7.80 (6.90) 53.8 (47.6)
(1221/80) | (2806/80)
-20AJBL5K 1/20 306/80 | 704/80 50 100 | 20.2(17.9) | 66.2(58.6)
(2708/80) | (6231/80)
-30A[JBL1K 3.0 28.4 1/5 114/80 255/80 200 400 20.4 (18.1) 87.9 (77.8)
(251) (1009/80) | (2257/80)
-30AJBL2K 1/9 204/80 459/80 111 222 12.5 (11.1) 80.0 (70.8)
(1806/80) | (4063/80)

Note Output torque and motor speed produce the following trends in efficiency. Values in
the table are at the rated motor speed.

Efficiency

Output torque

Efficiency

\

Motor speed
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5.2.1 Ratings[a@ndSpecifications cont.

Configuration

This simple planetary gear mechanism is equipped with four planetary gears to which
load is evenly distributed via a floating relay ring in each step.

Two gears are used to transmit driving force during forward rotation, and the other two are
used to transmit driving force during reverse rotation.

DO @O O ®G J 3 ©@ B No. Part Name
1 | Casing
B 2 | Bracket
3| Motor bracket
e T 4| Primary sun gear
i, ! 5 | Primary planetary gear
y ¥ T 6 | Primary planetary shaft
+ 7 | Internal gear
S s 8 | Secondary sun gear
< k4 . A 9 | Secondary planetary gear
b 10 | Secondary planetary shaft
; o 11 | Low-speed shaft
b o e S o = 12 | Oldham’s coupling
b 13 | High-speed shaft bearing
: 14 | Low-speed shaft bearing
= 15 | Motor

Gear Lubrication

The gearbox is filled at the factory.
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5.2 SGM[§ervomotor

Hl SGMS Servomotors

Ratings and Specifications

Time rating:

Thermal class:
Vibration class:
Withstand voltage:
Insulation resistance:
Enclosure:

Ambient temperature:
Ambient humidity:

continuous

F

15um or below

1500 VAC

500 VDC 10MQ min.

totally enclosed, self-cooled
IP67 (except for shaft opening)
010 40°C

20% to 80% (non-condensing)

Excitation: permanent magnet
Drive method: direct drive
Mounting: flange method
Servomotor SGMS 10ACJA 15ACIA 20A[JA 30AJA 40AJA 50A[JA
Rated Output* kW (HP) 1.0 1.5 2.0 3.0 4.0 5.0
(1.3) (2.0 (2.7) (4.0 (5.4) (6.7)
Rated Torque * N-m 3.18 4.9 6.36 9.8 12.6 15.8
Ib-in 28.2 43 56.4 87 112 140
Instantaneous Peak Torque* | N-m 9.54 14.7 19.1 29.4 37.8 47.6
Ib-in 84.4 130 169 260 336 422
Rated Current* A (rms) 5.7 9.5 12.4 18.8 243 28.2
Instantaneous Max Current* | A (rms) 17 28 42 56 77 84
Rated Speed* min-1 3000
Instantaneous Max Speed* | min~1 4500
Torque Constant N-m/A 0.636 0.573 0.559 0.573 0.55 0.61
(rms)
Ib-in/A 5.6 5.1 5.0 5.1 4.9 5.4
(rms)
Moment of Inertia x10~4 1.74 2.47 3.19 7.00 9.60 12.3
kg-m?2
1073 1.54 2.19 2.82 6.20 8.50 10.9
Ib-in-s2
Rated Power Rate* kW/s 57.9 97.2 127 137 166 202
Rated Angular Acceleration* | rad/s2 18250 19840 19970 14000 13160 12780
Inertia Time Constant ms 0.87 0.71 0.58 0.74 0.60 0.57
Inductive Time Constant ms 71 7.7 8.3 13.0 141 14.7

* These items and torque-speed characteristics quoted in combination with an SGDB SER-

VOPACK at an armature winding temperature of 20°C.

Note These characteristics can be obtained when the following heat sinks (alumnium
plates) are used for cooling purposes:

Type 10A[LJA to 20AJA : 300 x300x 12 (mm) (11.81x11.81 x0.47 (in))

Type 30ALIA to 50ALJA : 400 x400x 20 (mm) (15.75x 15.75x0.79 (in))
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5.2.1 Ratings[a@ndSpecifications cont.

NOTE The ratings and specifications above refer to a standard servomotor.

Add the numerical values below to the moment of inertia values in the table for a motor
fitted with a holding brake.

Other specifications will also change slightly.

Servomotor SGMS 10ACJA | 15ACJA | 20ACIA | 30ALIA | 40ACJA | 50ACIA
Holding |Moment | x10-4kg-m2 0.325 2.1
brake of Inertia -
90VDC Increase X10_3 |b~|n-32 0.289 1.86
Static N-m 7.84 2.0
Friction
Torque
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B SGMS Servomotor (Rated Motor Speed is 1000 r/min) Torque-Motor Speed

Characteristics

* SGMS-10ACIA

Motor

Speed

(min~1)
1000

4 6
TORQUE (N - m)
L 1 1 1 1 1

0 20 40 60 80
TORQUE (b - in)

* SGMS-20AJA
5000

4000

3000

Motor

Speed 2000

(min~1)
1000

0 5 10 15 . 20
TORQUE (N - m)

50 100 150
TORQUE (Ib - in)

* SGMS-40AIA

40

10 20 30
TORQUE (N - m)
L 1 1 1 1

0 100 200 300
TORQUE (Ib - in)

A: Continuous Duty Zone
B: Intermittent Duty Zone

* SGMS-15ACIA
5000

4000

3000

Motor

Speed 2000

(min~1)
1000

5 10 15
TORQUE (N - m)
L 1 1 1 1
50 100 150
TORQUE (Ib - in)

* SGMS-30AIA
5000

4000

3000

Motor
Speed 2000
(min~1)

1000

0
0 10 20 30
TORQUE (N - m)
L 1 1 1
100 200
TORQUE (lb - in)
* SGMS-50ACJA
5000
4000
3000
Motor
Speed 2000
(min~1)
1000
0
0 10 20 30 40 50

TORQUE (N - m)
L 1 1 1 1 1
0 100 200 300 400
TORQUE (Ib - in)
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5.2.1 Ratings[a@ndSpecifications cont.

Bl SGMS Servomotors with Low-backlash Gears

Ratings and Specifications

Time rating: continuous

Thermal class: F

Vibration class: 15 um or below

Withstand voltage: 1500 VAC for one minute
Insulation resistance: 500 VDC 10 MQ min.
Enclosure: totally enclosed, self-cooled

IP44 (or the equivalent)
Ambient temperature: 0to 40°C

Ambient humidity: 20% to 80% (non-condensing)
Excitation: permanent magnet
Drive method: direct drive
Mounting: flange method (can be mounted in any direction)
Rotation direction: forward
Gear lubricating method: grease
Gear mechanism: planetary gear mechanism
Backlash: 0.05° (3 min) at the gear output shaft
Servomotor Servomotor Gear Gear Load Inertia
Model Output | Rated | Rated | Gear | Rated | Instanta- | Rated | Max. Inertia | at the Motor
SGMS- kW Speed | Torque | Ratio | Torque/ neous | Speed | Speed 1074 Shaft
min-1 | N'm Efficiency | Peak | min-1 | min-1 kg'm? (Servomotor
(Ib-in) N-m/% Torque/ (x1073 + Gear)
(Ibiin/%) | Efficiency lbrin-s?) | X10-4kg-m?
N-m/% (x10°3
(Ibin/%) lbins?)
-10ACJALIK 1.0 3000 3.18 1/5 12.7/80 | 38.2/80 600 800 3.44 (3.04) | 5.18 (4.58)
(28.2) (112/80) | (338/80)
-10ACJAL2K 1/9 22.9/80 | 68.7/80 333 444 3.11(2.75) | 4.85(4.29)
(203/80) | (608/80)
-10ACJALSK 1/20 50.9/80 | 153/80 150 200 6.79 (6.01) | 8.53(7.55)
(451/80) | (1354/80)
-10ACJAL7K 1/29 73.8/80 | 221/80 103 138 4.88 (4.32) | 6.62(5.86)
(653/80) | (1956/80)
-10ACJALSK 1/45 115/80 | 343/80 66 89 3.92(3.47) | 5.66(5.01)
(1018/80) | (3036/80)
-15AJALIK 1.5 4.9 (43) 1/5 19.6/80 | 58.8/80 600 800 3.44(3.04) | 5.91(5.23)
(173/80) | (520/80)
-15ACJAL2K 1/9 35.3/80 | 106/80 333 444 4.77 (4.22) | 7.24 (6.41)
(312/80) | (938/80)
-15ACJALSK 1/20 78.4/80 | 235/80 150 200 6.79 (6.01) | 9.26 (8.20)
(694/80) | (2080/80)
-15ACJAL7K 1/29 114/80 | 341/80 103 138 4.88(4.32) | 7.35(6.51)
(1009/80) | (3018/80)
-15ACJALSK 1/45 176/80 | 529/80 66 89 6.58 (5.82) | 9.05(8.01)
(1558/80) | (4682/80)
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Servomotor Servomotor Gear Gear Load Inertia
Model Output | Rated | Rated | Gear | Rated | Instanta- | Rated | Max. Inertia | at the Motor
SGMS- kW Speed | Torque | Ratio Torque/ neous Speed | Speed x1074 Shaft

min-1 N'‘m Efficiency | Peak min-1 | min-1 kg'm? (Servomotor
(Ib-in) N-m/% | Torque/ (x1073 + Gear)
(Ib-in/%) | Efficiency Ib-in-s?) X 10~ kg-m?
N-m/% (x1073
(Ib-in/%) Ib-in-s?)
-20AJALIK 2.0 3000 6.36 1/5 25.6/80 76.4/80 600 800 3.44 (3.04) 6.63 (5.87)
(56.4) (227/80) | (676/80)
-20ACJAL2K 1/9 46/80 138/80 333 444 | 4.77(422) | 7.96 (7.05)
(407/80) | (1221/80)
-20AJALSK 1/20 102/80 306/80 150 200 6.79 (6.01) 9.98 (8.83)
(903/80) | (2708/80)
-20AJAL7K 1/29 148/80 443/80 103 138 10.3 (9.12) 13.5 (11.9)
(1310/80) | (3921/80)
-20ACJALSK 1/45 230/80 | 688/80 66 89 6.58(5.82) | 9.77 (8.65)
(2036/80) | (6089/80)
-30AJALIK 3.0 9.8 (87) 1/5 39.2/80 118/80 600 800 10.2 (9.03) 17.2 (15.2)
(347/80) | (1044/80)
-30AJAL2K 1/9 70.5/80 212/80 333 444 7.80 (6.90) 14.8 (13.1)
(624/80) | (1876/80)
-30AJALSK 1/20 157/80 470/80 150 200 20.2 (17.9) 27.2(24.1)
(1390/80) | (4160/80)
-30AJAL7K 1/29 227/80 682/80 103 138 13.4 (11.9) 20.4 (18.1)
(2009/80) | (6036/80)
-30AJALSK 1/45 353/80 1058/80 66 89 9.70 (8.59) 16.7 (14.8)
(3124/80) | (9364/80)
-40AJALIK 4.0 12.6 1/5 50.4/80 151/80 600 800 10.2 (9.03) 19.8 (17.5)
(112) (446/80) | (1337/80)
-40AJAL2K 1/9 90.7/80 272/80 333 444 12.5 (11.1) 22.1(19.6)
(803/80) | (2407/80)
-40AJALSK 1/20 202/80 605/80 150 200 20.2 (17.9) 29.8 (26.4)
(1788/80) | (5355/80)
-40AJAL7K 1/29 292/80 877/80 103 138 13.4 (11.9) 23.0 (20.4)
(2584/80) | (7762/80)
-50AJALIK 5.0 15.8 1/5 63.2/80 190/80 600 800 20.4 (18.1) 32.7 (28.9)
(140) (559/80) | (1682/80)
-50AJAL2K 1/9 114/80 343/80 333 444 12.5 (11.1) 24.8 (22.0)
(1009/80) | (3036/80)
-50AJALSK 1/20 253/80 762/80 150 200 20.2 (17.9) 32.5(28.8)
(2239/80) | (6744/80)

Note 1. The maximum input motor speed for the gear is 4000 min™.

1

2. Output torque and motor speed produce the following trends in efficiency. Values
in the table are at the rated motor speed.
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5.2.1 Ratings[a@ndSpecifications cont.

\

Efficiency Efficiency

Output torque Motor speed

Configuration

This simple planetary gear mechanism is equipped with four planetary gears to which
load is evenly distributed via a floating relay ring in each step.

Two gears are used to transmit driving force during forward rotation, and the other two are
used to transmit driving force during reverse rotation.

ip @ @& @ 9D OO DO B G ® G

Z
o

O] 00| | O] O N WO N

Part Name
Casing
Bracket
Motor bracket
Primary sun gear
Primary planetary gear
Primary planetary shaft
Internal gear
Secondary sun gear
Secondary planetary gear
10 | Secondary planetary shaft
11 | Low-speed shaft
12 | Oldham’s coupling
13 | High-speed shaft bearing
14 | Low-speed shaft bearing
15 | Motor

Gear Lubrication

The gearbox is filled at the factory.
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5.2 SGM[§ervomotor

Bl SGMD Servomotors with Holding Brake

Ratings and Specifications

Time rating:

Thermal class:
Vibration class:
Withstand voltage:
Insulation resistance:
Enclosure:

Ambient temperature:

Ambient humidity:
Excitation:

Drive method:
Mounting:

Holding brake:

continuous

F

15um or below

1500 VAC

500 VDC 10MQ min.

totally enclosed, self-cooled
IP67 (except for shaft opening)
01to 40°C

20% to 80% (non-condensing)
permanent magnet

direct drive

flange method

90VvDC

Static friction torque 29.4 N-m

Servomotor SGMD 22AJAAB 32A[JAAB 40AJAAB

Rated Output* kW (HP) 2.2 (2.9) 3.2 (4.3) 4.0 (5.4)

Rated Torque * N-m 10.5 15.3 19.1
kgf-cm (Ib-in) 107 (93) 156 (135) 195 (169)

Instantaneous Peak Torque* N-m 36.7 53.5 66.9
kgf-cm (Ib-in) 375 (326) 546 (474) 682 (592)

Rated Current * A (rms) 15.7 20.9 22.8

Instantaneous Max Current* A (rms) 54 73 77

Rated Speed* min-1 2000

Instantaneous Max Speed* min-1 3000

Torque Constant N-m/A (rms) 0.72 0.78 0.93
kgf-cm/A(Ib-in/A) |7.4 (6.4) 8.0 (6.9) 9.5 (8.2)
(rms)

Moment of Inertia kg-m2x10~4 56.6 74.2 91.8
gf-cm.s2 57.8 (50.3) 75.7 (65.9) 93.7 (81.5)
(Ib-in-s2x 1073)

Rated Power Rate* kW/s 21.6 34.1 42.3

Rated Angular Acceleration* rad/s2 2060 2230 2220

Inertia Time Constant ms 3.3 2.2 2.0

Inductive Time Constant ms 16.2 18.2 17.8

* These items and torque-speed characteristics quoted in combination with an SGDB SER-
VOPACK at an armature winding temperature of 20°C.

Note These characteristics can be obtained when the following heat sinks (steel
plates) are used for cooling purposes:

Type 22AJAAB to 40ACJAAB :650x 650 x 35 (mm)

(25.59 % 25.59 % 1.38 (in))
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5.2.1 Ratings[a@ndSpecifications cont.

Torque-Motor Speed Characteristics

* SGMD-22AJAAB * SGMD-32AJAAB

3000 3000

2000 2000
Motor Motor
(SrrEiene-?) 1000 \(Srﬁ;%?) 1000
° 0 10 20 30 40 0
, TORQUEMN-m) ’ TORQUE (N ) ®
° 1'?2)RQUE2((|JE -in) %00 B 200 700 o

TORQUE (Ib - in)

* SGMD-40AJAAB
3000

2000

Motor
Speed
(min-1) 1000

0 20 40 60 80
TORQUE (N - m)

0 2('IJO 4(!)0 6:')0
TORQUE (Ib - in)

A: Continuous Duty Zone
B: Intermittent Duty Zone
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5.2 SGM[§ervomotor

B SGMP Servomotors (1.5kW)

Ratings and Specifications

Time rating:

Thermal class:
Vibration class:
Withstand voltage:
Insulation resistance:
Enclosure:

Ambient temperature:
Ambient humidity:

continuous

B

15um or below

1500 VAC

500 VDC 10MQ min.

totally enclosed, self-cooled
IP67 (except for shaft opening)
0to 40°C

20% to 80% (non-condensing)

Excitation: permanent magnet
Drive method: direct drive
Mounting: flange method
Servomotor SGMP 04A 08A 15A
Rated Output*! kW (HP) 0.4 (0.54) 0.75 (1.01) 1.5 (2.0)
Rated Torque *1 *2 N-m 1.27 2.39 4.77
Ib-in 11.2 21.1 42.2
Instantaneous Peak Torque*! N-m 3.82 71 14.3
Ib-in 33.8 62.8 126.6
Rated Current* A (rms) 2.6 4.1 7.5
Instantaneous Max Current*! A (rms) 8.0 13.9 23.0
Rated Speed*? min-1 3000
Instantaneous Max Speed*! min-1 4500
Torque Constant N-m/A (rms) 0.535 0.641 0.687
Ib-in/A (rms) 4.73 5.67 6.08
Moment of Inertia % 1074 kg-m? 0.347 2.11 4.03
x108 0z.in.s?2 |4.92 29.9 3.57
Rated Power Rate*' kW/s 46.8 26.9 56.6
Rated Angular Acceleration*1 rad/s? 36700 11300 11800
Inertia Time Constant ms 0.4 0.7 0.5
Inductive Time Constant ms 8.5 18 22

*1 These items and torque-motor speed characteristics quoted in combination with an SGDB
SERVOPACK at an armature winding temperature of 100°C. Other values quoted at

20°C. All values typical.

*2 Rated torques are continuous allowable torque values at 40°C with a 300 x 300 x 12 (mm)

(11.81x11.81x0.47 (in)) heat sink attached.

NOTE The ratings and specifications above refer to a standard servomotor.

Add the numerical values below to the moment of inertia values in the table for a motor

fitted with a holding brake.

Other specifications will also change slightly.
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5.2.1 Ratings[a@ndSpecifications cont.

Type SGMP- 04A 08A 15A
Item
Holding | Moment | x104kg-m2 | 0.109 0.875 0.875
brake | of Inertia -
90VDC |Increase | X1073Ib-in-s? |0.0965 0.774 0.774
Static N-m 1.91 3.58 7.15
Friction
Torque

B SGMP servomotor (1.5kW) Torque-Motor Speed Characteristics

* SGMP-15A « SGMP-04A
4000 4000
3000
3000
Motor  ,u00 Motor
Speed Speed 2000
(min-1) (min~1)
1000 1000
0
8 12 16 0 2 3
TORQUE (N - m) TORQUE (N-m)
(I) 4I0 8I0 1;0 1&0 : L 1 | | |
TORQUE (Ib - in) 0 10 20 30 40
TORQUE (Ib-in)
+ SGMP-08A
4000 F
23
Motor 2000
Speed
(min-1) 2000
1000
% 2 4 6 8

TORQUE (N-m)
0 20 40 60 80
TORQUE (lb-in)

A: Continuous Duty Zone
B: Intermittent Duty Zone
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5.2 SGM[§ervomotor

5.2.2 Mechanical Characteristics

H Allowable Radial Load, Allowable Thrust Load

The output shaft allowable loads for SGM[] servomotor are shown below.

Conduct mechanical design such that the thrust loads and radial loads do not exceed the
values stated below.

Servomotor Allowable Radial Allowable LR Reference Diagram
Type Load Fr [N(Ib)] Thrust Load mm
Fs [N(Ib)] (in.)
SGMG-05ACIA | 490 (110) 98 (22) 58
-09ACIA | 490 (110) 98 (22) (2.28)
-13AC0A | 686 (154) 343 (77)
-20ACA |[1176 (265) 490 (110) 79
30ACIA | 1470 (331) 490 (110) (3.1)
-44ACIA [ 1470 (331) 490 (110)
-55AC0A [ 1764 (397) 588 (132) 113
75A00A 1764 (397) 588 (132) (4.45)
-1AACIA [1764 (397) 588 (132) 116
-1EACIA [ 4998 (1125) 2156 (485) (4.57)
SGMG-03ACIB | 490 (110) 98 (22) 58
-06ACIB | 490 (110) 98 (22) (2.28)
-09AIB | 686 (154) 343 (77) i
-12AC0B [ 1176 (265) 490 (110) 79
20ACIB | 1470 (331) 490 (110) (3.1)
-30ALJB | 1470 (331) 490 (110)
-44AC1B 1764 (397) 588 (132) 113
-60ACIB | 1764 (397) 588 (132) (4.45)
SGMS-10A 686 (154) 196 (44) 45
-15A 686 (154) 196 (44) (1.77)
-20A 686 (154) 196 (44)
-30A 980 (221) 392 (88) 63
-44A 1176 (265) 392 (88) (2.48)
-50A 1176 (265) 392 (88)
SGMD-22A 1176 (265) 490 (110) 55
-32A 1176 (265) 490 (110) (2.17)
-40A 1176 (265) 490 (110) 65
(2.56)
SGMP-15A 490 (110) 147 (33) 35
(1.38)

Note Allowable radial loads shown above are the maximum values that could be ap-
plied to the shaft end.
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5.2.2 Mechanical[Characteristics cont.

M Mechanical Tolerance

The tolerances of the SGM[] servomotor output shaft and installation are shown in the

table below.
Tolerance (T.I.R.) Reference Diagram
Perpendicularity between flange 0.04mm
face and output shaft (0.0016in.)
® [Se
Mating concentricity of flange O.D.  0.04mm R e
(0.0016in.) I

®

Run-out at end of shaft @ 0.02mm*
(0.00079in.)

*0.02 mm (0.00079 in.) or more for the following servomotors.
SGMG-55AL]A or above
SGMG-44A[B or above

Note T.I.R. = Total Indicator Reading

H Direction of Motor Rotation

Positive rotation of the servomotor is counter-
clockwise, viewing from the drive end.

B Impact Resistance

Mount the servomotor with the axis horizontal.

The servomotor must withstand the following ver- 3 Vertical

tical impacts.

* Impact Acceleration: 490 m/s2 T —
 Number of Impacts: 2 Horizontal shatt

(SGMP-15A)
« Impact Acceleration: 98 m/s?
* Number of Impacts: 2

NOTE In SGM[] servomotors, an accurate detector is attached to the shaft at the opposite end from

the load.
Avoid applying impacts directly to the shaft as these may damage the detector.
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5.2SGM Servomotor

B Vibration Resistance Longitudinal
—>

1 Vertical

Mount the servomotor with the axis horizontal.

The servomotor must withstand the following
vibration accelerations in three directions: verti- \
cal, transverse, and longitudinal. The amount of  Tansverse
vibration the servomotor endures will vary de-
pending on the application. Check the vibration
acceleration being applied to your servomotor for
each application.

Horizontal
shaft

Hiz

* Vibration Acceleration: 24.5 m/s2

Bl Vibration Class Vibration Measu@snt Position

— -+

The SGM[] servomotor meets the following T
vibration class at rated speed. T - l

* Vibration Class: 15um or below

:
TERM

Vibration Class

Vibration class 15um or below indicates that the total amplitude of vibration of the motor
alone, running at rated speed, does not exceed 15um.
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5.2.3 @ption[Specifications

5.2.3 Option Specifications

Option specifications for SGMG, SGMS, and SGMD servomotors are described below.

| ) Option Speciications
SGM O -00 O 00 [ [
Z»SeriesJ L

Lead specifications
servomotor

Series name of Brake, oil seal specifications

products B : 90 VDC brake
G : SGMG C: 24 VDC brake
S : Oil seal
D : SGMD F : 90 VDC brake, Oil seal
G : 24 VDC brake, Oil seal

Rated output (motor capacity)
(Refer to page 19.)

Shaft specifications
Blank: Standard (straight without key)
A: Standard (straight without key, with
option specifications)
B : Straight with key,
shaft end tap (one place)
C : Taper 1/10, with parallel key
D : Taper 1/10, with semicircle key
(for SGMG-05JA and -09ACJA only)

Standard

|

\

\

\

\

\

S:SGMS |
|

\

|

\

\

A: YASKAWA Standard |
\

Rated rotation speed

A : SGMG 1500 min-1
SGMS 3000 min-1
SGMD 2000 min-!

B : SGMG 1000 min-1

Encoder specifications

Encoder Incremental Encoder Absolute Encoder
Motor . .

Series Standard Option Standard Option
G 2 8192P/R 6 4096P/R - - S 8192P/R
(15 bit)

" w

S 6 4096P/R 2 8192P/R - - 1024P/R
(12 bit)
D - - 2 8192P/R W 1024P/R S 8192P/R
6 4096P/R (12 bit) (15 bit)

* Allowable rotation speed : 3000 min™

272



5.2 SGM[§ervomotor

B Shaft Specifications for SGMG, SGMS, and SGMD Servomotors

\
SGMU - DHOOO OO0

Shaft specifications
Blank : Standard (straight without key)
(Apply when option specifications for brake, oil seal, and lead not provided.)
A : Standard (straight without key)
B : Straight with key, shaft end tap (one place)
(Keyway confirming to JISB1301-1976.)
C : Taper 1/10, with parallel key
(Keyway confirming to JISB1301-1976. SGMG series will be
interchangeable with USAGED series.)
D : Taper 1/10, with semicircle key (non-standard)
(For SGMG-05 and -09 only. Semicircle key confirming to JISB1302.)

A : Straight without Key

LR

Q

QK P

bR

[RS—— =

&,

B : Straight with Key and Shaft End Tap

LR
LWl @ QA
X
. P
QK W
e E A =
b\ o] 7
wl X\ Section X-X
Taper 1/10

C : Taper 1/10, with Parallel Key

LR
LW Q QA
u Q2
X
N W
4 P
b Fd
I
AR
=
\ Section X-X
o
Taper 1/10

D : Taper 1/10, with Semicircle Key
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5.2.3 @ption[Specifications cont.

Type
Co- | Specifi- SGMS- SGMG- SGMD-
de cation 03B | 06B 09B 12B | 20B | 30B | 44B | 60B -
10 |15 |20 |30 |40 |50 1EA 22 |32 40
05A | 09A 13A 20A | 30A | 44A |55A |75A | 1AA
LR 45 63 58 79 113 116 116 55 65
A | Straight Q 40 55 40 76 110 110 110 50 60
24 _ (?013 28 _ (3013 19_ 0(?013 22 _ 09013 35 " 3'01 42 09016 42 _ (3016 55 i 88?(1) 28 _ 0(?013 32_ 09016
LR 45 63 58 79 113 116 116 55 65
Q 40 55 40 76 110 110 110 50 60
QK 32 50 25 60 90 90 90 45 50
Straight | S | 24_gois | 28_oums 19003 [22-003 35757 | 42- 00 |42 o055 + 0011128 001332 - olns
g |Withkey [y 8 5 6 10 12 12 16 8 10
and shaft " 7 5 6 8 10 7 8
endtap 7 4 3 35 5 6 4 5
P MS screw, MS5 screw, M12 screw, M16 screw, ::::?V S:Iei] j::;i
depth 16 depth 12 depth 25 depth 32 ) ’ '
depth 40 | depth 16 | depth 25
LR 70 80 58 102 132 132 - -
LW 20 18 22 - -
Q 36 42 28 58 82 82 - -
QA 14 18 12 22 28 28 - -
QK 32 36 2571 50 70 70 - -
Taper X 125 16 103 19.2 23 26 - -
C 1/_10’ S 24 28 16 19 32 42 55 - -
with par-
allel key A% 24 30 21 37 44 60 - -
P M12, Mile, P1.5 M10, P1.25 M20, P1.5 M24, P2.0 M3s, - -
P1.25 P3.0
w 8 5 7 10 14 - -
T 7 5%2 7 8 9 - -
8] 7.1 8.95 433 5.8 10.55 13.95 19.95 - -
LR 58
LW 18
Q 28
QA 12
Taper QK 16
1/10, X 10.3
D |with S - - 16 - - - - - - -
semi- \Y 21
circle key M10,
P P1.25
w 5
T 2
8] 4.5

*1 The value will be 16 if SGMG-05A and 09A are not interchangeable.
*2 The value will be 2 if SGMG-05A and 09A are not interchangeable.
*3 The value will be 4.5 if SGMG-05A and 09A are not interchangeable.
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5.2SGM Servomotor

M Brake, Oil Seal Specification

SGMO - 00000000

y ® Standard O Non-standard

Code Specifications SGMS SGMG SGMD

Blank | Option not provided (standard) ® ® @)
(Apply when optional lead specifications not provided.)

1 Option not provided (standard) ® ®
S With oil seal O O O
Flange Angle Type Material
(1100 SC30458 Nitrile
(1130
(1180 SC45629
(15kW : SC658510)
(1220

Enclosure : IP67 (including shaft opening)

B 90 VDC brake

C 24 VDC brake

F 90 VDC brake, oil seal

O]l O] O] O
O]l O] O] O
O]l O] O] 06

G 24 VDC brake, oil seal
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5.2.3 @ption[Specifications cont.

M Lead Specifications

sGMO - 00000000

® Standard O Non-standard

Code Specifications Outgoing-lead SGMS SGMG SGMD
Opening ™
Blank | MS connector : Receptacle MS3102A ® ® ®
(Standard)
B Receptacle Support (a) O O™ O

N

""""""""""""""""""""""""" Frame
C / (b)
(Receptacle size is same as standard type.)

D With loose wire (500 mm), and MS connector at the lead end (a) O - -

(with MS3101A plug)
E For SGMS-10, -15 and -20 (b)

Enclosure : IP44
F With loose wire (500 mm), insertion-type pin terminal at the (a) O - -

motor end, and connector at the encoder end

G For SGMS-10, -15 and -20 (b)
Enclosure : IP44

*1 Outgoing-lead openings

View from
connection part

*2 Depends on motor capacity. Contact your YASKAWA representative.
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5.2SGM Servomotor

H 90 ° Bending Support Specifications

5 [z
- g
2 £ 8
. .z
o X| o
53
= €
8 (g ,
€ I / i
‘ o S Standard receptacle center
(g (L Receptacle
in mm
SGMS- SGMG- SGMD-
03 |06 |09 |12 |20 |30 |44 |60
B|B|B|B|B|B B
10 |15 |20 |30 |40 |50 ({05 |09 |13 |20 |30 |44 |55 |75 |1A |1E |22 |32 |40
A|A]JA|AA A A|A A
Servo | With | Receptacle MS3102A MS3102A MS3102A MS3102A MS3102A MS3102A
motor | out 18-10P 22-22P 18-10P 22-22P 32-17P 24-10P
Side | brake 02 48 2 48 63 48
79 86 79 86 113 88
58 62 58 62 81 64
KL1 99 118 113 143 164 183 162
KL2 77 95 91 120 131 150 139
With | Receptacle MS3102A MS3102A MS3102A MS3102A MS3102A MS3102A
brake 20-15P 24-10P 20-15P 24-10P 32-17P 24-10P
42 48 42 48 63 48
79 88 79 88 113 88
58 64 58 64 81 64
KL1 99 118 113 143 164 183 162
KL2 77 95 91 120 131 150 139
Encoder side | Receptacle MS3102A20-29P
A 42
B 79
C 58
KL1 112
KL2 90
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5.2.3 @ption[Specifications cont.

B Specifications of Lead with MS Connectors

e Servomotor end

500+50 63 max. 21 44

Cable W

Waterproof s
Connector ground Support

Standard
receptacle center

Lo
st
|
|
|
*i___’—_
|
=

|
—e
|
=
L

86

(From center of SGMS-10, -15, -20 servomotors)

(From center of SGMS-10, -15, -20 servomotors)

* Encoder end

65

SGMS-10, -15, -20
Brake Connector Type
Servomotor End Without MS3101A18-10P
With MS3101A20-15P
Encoder End - MS3101A20-29P
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5.2 SGM[§ervomotor

B Specifications of Lead with Connectors

e Servomotor end

500+ 50

[ ® 0
e |8
o o
E Ik
Insertion-type pin terminal  Waterproof gréund / - § §
©
o o
Support N Q
Phase U U PPO Standard 6 |6
receptacle o
Phase V \'% center e g
&b | o
Phase W W (25 (§D
@ B
ks B
FG E g g
(Frame ground) g 8
£ £
o o
Brake terminal* R L C
Brake terminal* S
* For servomotors with brake only
* Encoder end
500+50

Connector

Encoder cover

(From center of the motor)

SGMS-10, -15, -20

Specifications Connector Type
Servomotor End With brake PC-4020M (4 connectors)
Made by NICHIFU
Without brake Motor section : PC-4020M (4 connectors)
Brake section : PC-2005M (2 connectors)
Made by NICHIFU
Encoder End With incremental Plug :172169-1
encoder Pin  :170359-1 Made by AMP
With absolute encoder Plug :172171-1
Pin : 170359-1 Made by AMP
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5.2.3 @ption[Specifications cont.

- Incremental Encoder Wiring Specifications

1 A channel output Blue
- Encoder plug
2 /A channel output White
/Blue
m 23 3 B channel output Yellow
@ E 4 /B channel output White
m @ [Yellow
5 C channel output Green
6 /C channel output White
/Green
7 0V (Power supply) Black
8 +5 VDC (Power supply) Red
9 FG (Frame ground) Green
[Yellow

- 12-bit Absolute Encoder (1024 P/R) Wiring Specifications

- Encoder plu
Plg 1 A channel output Blue
E\ 2 /A channel output White
GG o
@ m @ 3 B channel output Yellow
m m B i] E 4 /B channel output White
/Yellow
5 Z (C) channel output Green
6 /Z (/C) channel output White
/Green
7 0 V (Power supply) Black
8 +5 VDC (Power supply) Red
9 FG (Frame ground) Green
/Yellow
10 S channel output Purple
11 /S channel output White
/Purple
* [(12) |(Capacitor reset) (Grey)
13 Reset White
/Grey
14 |0V (Battery) White
/Orange
15 3.6 V (Battery) Orange

*  Terminal to discharge capacitor for product
dispatch. Do not use.
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5.2 SGM[§ervomotor

- 15-bit Absolute Encoder (8192 P/R) Wiring Specifications

1 A channel output Blue
2 /A channel output White
/Blue
- Encoder pl
neoder piug 3 B channel output Yellow
@ 4 /B channel output White
RERA[E petlow
m @ 5 Z (C) channel output Green
m @ B i_—4| 6 /Z (/C) channel output White
/Green
7 0V (Power supply) Black
8 +5 VDC (Power supply) Red
9 FG (Frame ground) Green
[Yellow
10 - -
11 - -
(12) - -
13 Reset White
/Grey
14 |0 V (Battery) White
/Orange
15 3.6 V (Battery) Orange
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SERVO SELECTION AND DATA SHEETS
5.3.1 Combined[Specifications

5.3 SERVOPACK Ratings and Specifications

This section presents tables of SGDB SERVOPACK ratings and specifications.

5.3.1 Combined Specifications

The following table shows the specifications obtained when SGDB SERVOPACKS are
combined with SGMG, SGMS, SGMD and SGMP servomotors:

SG SERVOPACK 03ADM | 07ADM | 10ADM |15ADM [20ADM |30ADM |44ADM |60ADM
MG SGDB-
Series 'Motor | Type 03A[IB | 06AIB [09AB | 12AIB |20AIB |30AIB |44AIB | 60ACIB
SGMG-
Capacity 0.3 0.6 0.9 1.2 2.0 3.0 4.4 6.0
KW (HP) (0.4) (0.8) (1.2) (1.6) 2.7) (4.0) (5.9) (8.0)
Rated/Max. | 1000/2000
Motor
Speed
r/min
Applicable Standard: Incremental encoder (8192 P/R)
Encoder
Continuous Output | 3.0 5.7 7.6 11.6 18.5 24.8 32.9 46.9
Current
A (rms)
Max. Output 7.3 13.9 16.6 28 42 56 84 110
Current
A (rms)
Allowable Load 36.2 69.5 103 159 230 338 445 625
Inertia* (82.0) [(81.5) (91.2) (141) (204) (299) (394) (553)
Ju
%1074 kg-m2
(x1030z-in-s?)

282



5.3 SERVOPACK[Ratings(dnd[$pecifications

SG SERVOPACK 05 10 15 20 30 44 60 75 1A 1E
MG SGDB- ADG |ADG |ADG |ADG |ADG [ADG ADG |ADG |ADG |ADG
Series 'Motor | Type 05 09 13 20 30 44 55 75 1A 1E
SGMG- |ADA  [ALA [ADIA [ALIA |ACIA |ALIA ACA [ACA |ACA |ALA
Capacity [0.45 [0.85 |1.3 1.8 2.9 4.4 5.5 7.5 11 15
KW (HP) 06) [(1.1) 1.7 |24 [(B.9 [(5.9) (7.4) (10 (15) (20)
Rated/Max | 1500/3000 /2000
. Motor
Speed
r/min
Applicable Standard: Incremental encoder (8192 P/R)
Encoder
Continuous Output | 3.8 71 10.7 |16.7 |23.8 |32.38 421 54.7 |58.6 78.0
Current
A (rms)
Max. Output 11 17 28 42 56 84 110 130 140 170
Current
A (rms)
Allowable Load 36.2 |69.5 |103 159 230 338 445 625 1405 |1575
Inertia* (82.0) | (61.5) |(91.2) | (141) [(204) [ (299) (394) |(553) |(1244) [(1395)
Ju
%1074 kg-m2
(%1073 0z-in-s?)
SG SERVOPACK 30 44 50
MD SGDB- ADD |ADD |ADD
Series [Motor [ Type 22 32 40
SGMD- ACJA [ACJA |ACJA
Capacity 2.2 3.2 4.0
KW (HP) 29 (@3 [(5.4)
Rated/Max |2000/3000
. Motor
Speed
r/min
Applicable Standard: Absolute encoder (1024 P/R)
Encoder
Continuous Output 15.7 20.9 22.8
Current
A (rms)
Max. Output 54 73 77
Current
A (rms)
Allowable Load 255 343 431
Inertia* (226) |(304) |(382)
Ju
%1074 kg-m2
(%1073 0z-in-s?)

*Allowable load inertia is five times the motor inertia for SGMG and SGMD.
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5.3.1 Combined[Specifications cont.

SG SERVOPACK 10ADS | 15ADS | 20ADS | 30ADS | 44ADS | 50ADS
MS SGDB-
Series [Motor | Type 10 15 20 30 40 50
SGMS- AOA |AOA [|AOA |AOA |JAOA |ACA
Capacity 1.0 1.5 2.0 3.0 4.0 5.0
KW (HP) (1.3) (2.0) (2.7) (4.0) (5.4) (6.7)
Rated/Max. | 3000/4500
Motor
Speed
r/min
Applicable Standard: Incremental encoder (4096 P/R)
Encoder
Continuous Output 5.7 9.5 12.4 18.8 24.3 28.2
Current
A (rms)
Max. Output Current 17 28 42 56 77 84
A (rms)
Allowable Load 8.7 12.4 16.0 35.0 48.0 61.5
Inertia* 7.7y |(11.00 |(142) |(31.0) |(@425) |(54.9
Ju
%1074 kg-m2
(%1073 0z-in-s?)
SG SERVOPACK 05ADP | 10ADP | 15ADP
MP SGDB-
Series [Motor | Type 04A |08A  |15AC]
SGMP-
Capacity 0.4 0.75 1.5
kw (HP) | ©54) | (1.01) |(2.0)

Rated/Max. | 3000/4500

Motor
Speed
r/min
Applicable Standard: Incremental encoder (2048 P/R)
Encoder
Continuous Output |2.6 41 7.5
Current
A (rms)
Max. Output Current | 8.0 13.9 23.0
A (rms)
Allowable Load 3.5 10.6 20.2
Inertia* (49.6) [(150) | (286)
Ju
%1074 kg-m2
(%1073 0z-in-s?)

*Allowable load inertia is five times the motor inertia for SGMS and SGMP.
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5.3 SERVOPACK[Ratings(dnd[$pecifications

5.3.2 Ratings and Specifications

The ratings and specifications of the SGDB SERVOPACK are shown below. Refer to
them as required when selecting a SERVOPACK.

SERVOPACK SGDB- 03 05 07 10 15 20 30 44 50 60 75 1A 1E
Servomotor SGMG- (1500 r/min) | - 05A | - 09A | 13A | 20A | 30A |44A |- 55A | 75A | 1AA | 1EA
SGMG- (1000 r/min) [ O03A |- 06A [ 09A | 12A | 20A | 30A | 44A |- 60A | - - -
SGMS- - - - 10A | 15A | 20A | 30A | 40A | 50A |- - - -
SGMD- - - - - - - 22A | 32A | 40A | - - - -
SGMP- - 04A | - 08A |15A | - - - - - - - -
SGM- - 04A | - 08A | - - - - - - - - -
Basic Input Main Circuit*! Three-phase 200 to 230 VAC +10% to -15%, 50/60 Hz
Specifi- | Power — -
cations | Supply | Control Circuit*! Single-phase 200 to 230 VAC +10% to -15%, 50/60 Hz
Control Mode Three-phase, full-wave rectification IGBT PWM (sine-wave driven)
Feedback Incremental encoder, absolute encoder
Loca- | Ambient/Storage 0to 55°C/-20 to 85°C
tion Temp.*2
Ambient/Storage 90% or less (no-condensing)
Humidity
Vibration/Shock 4.9m/s? /19.6m/s?
Resistance
Structure Base mounted (duct ventilation available as option)
Approx. mass  kg(Ib) 4 (9) |5 (11) |8 (18) [15(33) [23(51)
Speed/ | Perfor- | Speed Control 1:5000 (provided that the lower limit of the speed control range does not cause
Torque |[mance | Range the motor to stop when the rated torque load is applied)
Control Speed Load 0% to 100%: 0.01% max. (at rated speed)
Mode Regula- | Regula-
tion*3 tion
Voltage Rated voltage +=10%: 0% (at rated speed)
Regula-
tion
Tempera- | 25425°C: 0.1% max. (at rated speed)
ture Reg-
ulation
Frequency 250Hz (at Ji =Jn)
Characteristics
Torque Control +2.0%
(Repeatability)
Soft Start Time 0to 10 s (each for acceleration and deceleration)
Setting
Input | Speed Refer- +6 VDC (variable setting range: 2 to =10 VDC) at rated speed (forward
Signal | Refer- ence Volt- | rotation with positive reference)
ence age**
Input Im- | Approx. 30 kQ
pedance
Circuit Approx. 47 us
Time
Constant
Torque Refer- +1to £10 VDC at rated speed (forward rotation with positive reference)
Refer- ence Volt-
ence age**
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5.3.2 Ratings[@nd[Specifications cont.

SERVOPACK SGDB- 03 | 05 |07 |10 [15 [ 20 |30 [44 |50 [60 [ 75 | 1A | 1E

Speed/ |Input | Torque Input Im- | Approx. 30 kQ
Torque | Signal | Refer- pedance
Control ence
Mode
Speed/ |Input | Torque Circuit Approx. 47 us
Torque | Signal | Refer- Time
Control ence Constant
Mode Built-in Reference | +12V, £30 mA

Power Supply

Contact | Rotation | Uses P control signal

Speed Direction

Refer- Selection

ence Speed Forward/reverse rotation current control signals are used (1st to 3rd speed

Selection | selection).
When both signals are OFF, the motor stops or enters another control mode.

Position | Per- Bias Setting 0 to 450 r/min (setting resolution: 1 r/min)
Control | form-  "eaeq forward Com- | 0 to 100% (setting resolution: 1%)
Mode ance | hensation

Position Complete
Width Setting

0 to 250 reference units (setting resolution: 1 reference unit)

Input
Signal

SIGN + PULSE train, 90° phase difference 2-phase pulse (phase A + phase B),
or CCW + CW pulse train

Line driver (+5 V level), open collector (+5 V or +12 V level)

Refer- Type

ence

Pulse Pulse
Buffer
Pulse
Frequen-
cy

Max. 450/200 kpps (line driver/open collector)

Control Signal

CLEAR (input pulse form identical to reference pulse)

Built-in Open Collec-
tor Power Supply*®

+12 V (with built-in 1 kQ2 resistor)

I/0 Sig- | Position Output Output Phases A, B and C: Line driver output
nals Form Phase S: Line driver output (only when 12-bit absolute encoder is used)
Frequen- | (16 to N)/N (N: Number of encoder pulses)
cy Divid-
ing Ratio
Sequence Input Servo ON, P control (or forward/reverse rotation in contact input speed control
mode), forward rotation prohibited (P-OT), reverse rotation prohibited (N-OT),
alarm reset, forward rotation current limit, and reverse rotation current limit (or
contact input speed control)
Sequence Output Servo alarm, 3-bit alarm codes
Any 3 of | Positioning complete (speed coincidence), TGON, servo ready, current limit,
those brake release, overload warning, overload detected
signals
Analog Monitor Any 2 of | Speed: 2 V/1000 r/min or 1 /1000 r/min
Output those Torque: 2 V/rated torque
signals Error: 0.05 V/reference unit or 0.05 V/100 reference units
Built-in | Dynamic Brake (DB) Activated at main power OFF, servo alarm, servo OFF or overtravel
’:Tgrr:: Regenerative Processing Incorporated. For 60 to 1A types, external regenerative resistor must be

mounted.

Overtravel (OT) Prevention

Motor is stopped by dynamic brake, decelerates to a stop, or coasts to a stop
when P-OT or N-OT is activated.

Protection Overcurrent, overload, regenerative error, main circuit voltage error, heat sink
overheat, power open phase, overflow, overspeed, encoder error, encoder
disconnected, overrun, CPU error, parameter error

LED Display POWER, ALARM, CHARGE

Analog Monitor (5CN)

Same analog monitor signal as 1CN is available.
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5.3 SERVOPACK[Ratings[gnd[$pecifications

SERVOPACK SGDB- 03 | 05 |07 [10 [15 [ 20 |30 |44 |50 |60 | 75 | 1A | 1E
Built-in | Com- | Interface Digital Operator (mount type or hand type)
Func- mu- RS422A port such as personal computer (RS232C port can be used if some
tions nica- conditions are met.)
tion 1:N Communication | N can be up to 14 when RS422A port is used.
Axis Address Set- Hexadecimal rotary switch (1SW)
ting*6 1: 1:N communication, 0: 1:1 communication
Functions Status display, user constant setting, monitor display, alarm traceback display,
jogging, autotuning, etc.
Others Zero-clamp, reverse rotation connection

*1 The power voltage must not exceed 230 V + 10% (253 V). Ifitis likely to exceed this
limit, use a step-down transformer.

*2 The ambient temperature must be within the specified range. Even if the SERVO-
PACK s installed in a box, the temperature inside the box must not exceed the range.

*3 Speed regulation can be calculated using the following formula:

(no-load motor speed — full-load motor speed)
rated motor speed

(Speed regulation = X 100%)

Under actual operating conditions, voltage or temperature fluctuation causes drift
to the amplifier or changes the operating resistance, resulting in the motor speed
being changed.

The percentage of the motor speed change to the rated motor speed is called
“speed regulation”.

*4 Forward rotation is defined as the clockwise rotation when viewed from the motor on
the opposite side of the load. (It is the counterclockwise rotation when viewed from
the load or shaft.)

*5 Built-in open collector power supply is not electrically isolated from the control circuit
inside the SERVOPACK.

*6 For 1:1 communication, set the rotary switch to “0”.
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5.3.3 Overload[Characteristics

5.3.3 Overload Characteristics

The SERVOPACK has a built-in overload protective function to protect the SERVOPACK and
servomotor from overload. Therefore, the SERVOPACK allowable power is limited by the
overload protective function, as shown below.

The overload detection level is quoted under hot start conditions at a motor ambient temper-
ature of 40°C.

10000

1000

Operating Time (s)

1

Rated current Maximum current
Rated current+Maximum current

2

Approx.

Motor Current

Overload Characteristics

Hot Start

Indicates that both SERVOPACK and servomotor have run long enough at rated load to be
thermally saturated.
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5.3.4 Starting Time and Stopping Time

The motor starting time (tr) and stopping time (tf) under constant load are calculated by
the following formulas. The motor viscous torque and friction torque are ignored.
_ 231; * Nm (JM + JL)

Starting Time: tf = s
9 60 - (Toy—T)) [s]
; N 21 - N Uy + J)
Stopping Time: f = m M L ms
pping tf 60 (Toy + 7)) [ms]
Np: Motor speed used (r/min.)
Jm: Motor moment of inertia (kg-m?) ........................ (GD?/4)
JL: Load converted to shaft moment of inertia (kg-m2) ......... (GD?/4)
Tpym: Maximum instantaneous motor torque obtained in combination with SERVOPACK

(N-m)
T.: Load torque (N-m)
To convert the motor current value into an equivalent torque value, use the following formula:
Motor torque constant X motor current value (effective value)

Y
&
Motor Torque T b - '*
» Time
i - 3
| P tr < tf h_ -
] o
' [
/\ r
T : i =
i i z

Motor Speed I » Time

Motor Torque (size) - Motor Speed Timing Chart
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5.3.5 Load[Inertia

5.3.5 Load Inertia

The larger the load inertia becomes, the worse the movement response of the load. The
size of the load inertia (J| ) allowable when using a servomotor must not exceed five times
the motor inertia (Jy).

If the load inertia exceeds five times the motor inertia, an overvoltage alarm may arise
during deceleration. To prevent this, take one of the following actions:

* Reduce the torque limit value.
* Reduce the slope of the deceleration curve.
* Reduce the maximum motor speed.

* Consult your Yaskawa representative.
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5.3 SERVOPACK[Ratings(gnd[Specifications

5.3.6 Overhanging Loads

A servomotor may not be operated under an overhanging load, that is a load which tends
to continually rotate the motor.

* Overhanging Load Example 1: Motor drive for vertical axis, using no counterweight

* Overhanging Load Example 2: Tension control drive

Tension

Motor ',’ \\

Motor subject to rotation #'om feed .
to maintain applied ter.ion.

NOTE Under an overhanging load (e.g. when the direction of the torque applied by the motor is op-
posite from the direction of shaft rotation), the SERVOPACK regenerative brake is applied
continuously and the regenerative energy of the load may exceed the allowable range and

damage the SERVOPACK.
The regenerative brake capacity of the SGDB SERVOPACK is rated for short-time operation,

approximately equivalent to the deceleration stopping time.
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USING THE DIGITAL OPERATOR

5.4.1 §ervomotor{Dimensional[Drawings

5.4 >-Series Dimensional Drawings

This section presents dimensional drawings of the =-Series servomotor, SERVOPACK, and
Digital Operator.

5.4.1 Servomotor Dimensional Drawings

The dimensional drawings of the SGMG, SGMS, SGMD and SGMP (1.5 kW) servomotors
are shown on the following pages.
Note that the types and dimensional drawings of the SGMG servomotors differ according to
rated speed (1500 or 1000 min~1).
The dimensional drawings of each servomotor series are broadly divided into four types, ac-
cording to the detector type (incremental or absolute encoder) and the presence or absence

of a brake.
» SGMG servomotor (1500 min=1) ............. page 293
» SGMG servomotor (1000 min=1) ............. page 327
* SGMS servomotor ............. .. ..., page 359
* SGMD servomotor ............... ..., page 378
* SGMP servomotor (1.5kW) ................. page 390
* SGM/SGMP servomotor (400W, 750W) ....... Refer to USER’S MANUAL (Manual

No. TSE-S800-15 or S800-17).
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5.4 2§ eries[Dimensional[Drawings

B SGMG-JJACJA Servomotor (1500 min~1)

Incremental encoder (8192 P/R)

LL LR
L tM 004 TA]
LG LE 0.0016 LC
O] #004]A]
(20.0016) !
3 ki (a 25
@ = 0 Z@ WP
=4 - hl @ LN
- =
[N — :_ '}
- \ s w
2| TR —— ‘@ &)=
‘@‘@ 0.0008 / :H; 1t
‘ 1002 | 401z %%l )
—' ’ KB1 MTG Holes
/
o2

(55A2A, 75A2A, 1AA2A, 1EA2A ONLY)

Detailed View of Shaft End for SGMG-05A2A to -13A2A, -1AA2A and -1EA2A

LR
LE
LF1
L
|
8|
&

Detailed View of Shaft End for SGMG-20A2A to -75A2A

LR
JLE
7y =i
ol AR
-e.[’? '&—_&’J
” Q
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USING THE DIGITAL OPERATOR

5.4.1 Servomotor[Dimensional[Drawings cont.

in mm (inches)

Type L LL LM LR LT KB1 KB2 IE KL1 KL2
SGMG-
05A2A |196 | 138 92 58 46 65 117 - 109 88
(7.72) |(5.43) |(@3.62) |(228) |(1.81) |(256) |(4.61) 4.29) | (3.46)
09A2A [219 | 161 115 58 46 88 140 - 109 88
8.62) |(6.34) |@453) |(228) |(1.81) |(3.46) |(5.51) 4.29) | (3.46)
13A2A (243 [185 139 58 46 112 164 - 109 88
9.57) |(7.28) |(.47) |(228) |(1.81) |@.41) |(6.46) 4.29) | (3.46)
20A2A |245 [166 119 79 47 89 145 - 140 88
9.65) |(6.54) |@4.69) |(3.11) |(1.85) |[(3.50) |(5.71) (5.51) | (3.46)
30A2A | 271 192 145 79 47 115 171 - 140 88
(10.67) | (7.56) |(.71) |@3.11) |(1.85) |@.53) |(6.73) (5.51) | (3.46)
44A2A 305 [226 179 79 47 149 205 - 140 88
(12.01) | (8.90) |(7.05) |(@3.11) |(1.85) |(5.87) |(8.07) (5.51) | (3.46)
55A2A |373 260 213 113 47 174 239 125 150 88
(14.69) | (10.24) |(8.39) |(4.45) |(1.85) |(6.85) |[(9.41) |@.92) |(G91) |(3.46)
75A2A | 447 | 334 287 113 47 248 313 125 150 88
(17.60) | (13.15) | (11.30) | (4.45) |(1.85) |(9.76) |(12.32) |(4.92) |(5.91) |(3.46)
1AA2A 454 [ 338 291 116 47 251 317 142 168 88
(17.87) | (13.31) |(11.46) | (4.57) |(1.85) |(9.88) |(12.48) |(5.59) |(6.61) |(3.46)
1EA2A 573 | 457 388 116 69 343 435 142 168 88
(22.56) | (17.99) | (15.28) | (4.57) |(@.72) |(13.50) |(17.13) |(5.59) |(6.61) |(3.46)
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in mm (inches)

Type Flange dimensions
SGMG- | A LB LC | LE | LF1 LF2 LG LH | L1 | L2 | LZ
05A2A | 145 10 0 130 |6 6 _ 12 165 |45 _ 9
(5.71) - 0035 |(5.12) |(0.24) | (0.24) 0.47) | (6.50) |(1.77) (0.35)
0
(433 _ 0,0014)
09A2A | 145 110 0 130 |6 6 _ 12 165 |45 _ 9
(5.71) - 0035 |(5.12) |(0.24) | (0.24) 0.47) | (6.50) |(1.77) (0.35)
0
(433 _ 0,0014)
13A2A | 145 10 0 130 |6 6 _ 12 165 |45 _ 9
(5.71) - 0035 |(5.12) |(0.24) | (0.24) (0.47) | (6.50) |(1.77) (0.35)
0
(433 _ 0,0014)
20A2A | 200 o |180 |32 |3 05 18 230 |76 62 135

(7.87) | 1143 — 0,025 | (7.09) | (0.13) | (0.12) | (0.0197) | (0.71) | (9.06) |(2.99) | (2.44) | (0.53)

0
(4.50 _ ¢.0010)

30A2A | 200 o [180 [32 |3 0.5 18 230 |76 62 135
(7.87) | 1143 - 0.025 | (7.09) |(0.13) | (0.12) | (0.0197) | (0.71) | (9.06) |(2.99) |(2.44) | (0.53)

0
(450 _ 90,0010

44A2A | 200 o [180 [32 |3 0.5 18 230 |76 62 135
(7.87) | 1143 - 0.025 | (7.09) |(0.13) | (0.12) | (0.0197) | (0.71) | (9.06) |(2.99) |(2.44) | (0.53)

0
(450 _ 90,0010

55A2A | 200 o [180 [32 |3 0.5 18 230 |76 62 135
(7.87) | 1143 - 0.025 | (7.09) |(0.13) | (0.12) | (0.0197) | (0.71) | (9.06) |(2.99) |(2.44) | (0.53)

0
(4.50 _ ¢.0010)

75A2A | 200 o [180 [32 |3 0.5 18 230 |76 62 135
(7.87) | 1143 - 0.025 | (7.09) |(0.13) | (0.12) | (0.0197) | (0.71) | (9.06) |(2.99) |(2.44) | (0.53)

0
(4.50 _ ¢.0010)

1AAA (285 |, 0 1220 4 4 - 18 [270 [e2 |- 13.5
(9.25) - 0046 |(8.66) |(0.16) |(0.16) (0.71) | (10.63) | (2.44) (0.53)
0
(7.87 _ 0.0018)
1EA2A [285 |, =~ 0 1220 4 4 - 20 (270 |85 |- 13.5
(9.25) - 0046 |(8.66) |(0.16) |(0.16) (0.79) | (10.63) | (3.35) (0.53)

0
(7.87 _ 9,0018)
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5.4.1 Servomotor[Dimensional[Drawings cont.

in mm (inches)

Type Shaft end dimensions Approx.
SGMG- mass
S S1 Q kg
(Ib)
05A2A 0 30 40 5.5

19 _o013 |(1.18) |(1.57) | (12.12)
(0.75 _ 0.0005)

09A2A 0 30 40 7.6
19 _o013 |(1.18) |(1.57) | (16.75)
0
(0.75 _ 0.0005)
13A2A 0 30 40 9.6

22 _o013 [(1.18) |(1.57) | (21.16)

0
(0.87 _ ¢.0005)
20A2A +001 |45 76 14

35 o (1.77) | (2.99) | (30.86)
+ 0.0004
138" 5 )
30A2A +001 |45 76 18
3% 9 (1.77) | (2.99) | (39.68)
+ 0.0004
138" 5 )
44A2A +001 |45 76 23
35 o (1.77) | (2.99) | (50.69)
+ 0.0004
138" 5 )
55A2A 0 45 110 |30

42 _o016 |(1.77) | (4.33) | (66.13)

0
(1.65 _ 0.0006)

75A2A 0 45 110 |40
42 _ o016 |(1.77) | (4.33) |(88.18)

0
(1.65 _ 0.0006)

1AA2A 0 45 110 |57.5
42 _ o016 |(1.77) | (4.33) |(126.73)

0
(1.65 _ 0.0006)
1EA2A + 0.030 |65 110 |86
55 4 0011 |(2.56) |(4.33) |(189.6)

+ 0.0012,
(217 4 0.0004

Note 1) Incremental encoder (8192 P/R) is used as a detector.

2) SGMG-05A to -44A2A do not contain eyebolts.

296



5.4 2§ eries[Dimensional[Drawings

* Connector Wiring on Detector Side

Receptacle: MS3102A20-29P

Plug (To be prepared by customer) (L type): MS3108B20-29S or
(Straight type) MS3106B20-29S

Cable Clamp: (To be prepared by customer) MS3057-12A

Encoder Wiring Specifications

A channel output
/A channel output
B channel output
/B channel output
C channel output
/C channel output
ov

+5V DC

FG (Frame Ground)

—Hl»|lDO|IZ|IZ|r| X

CII(OMMmMOoOIO|w| >

Note 1) Terminals Kto T are not used.

2) Receptacle, plug and cable clamp are common regardless of motor capacity.

* Connector Wiring on Motor Side

Motor Wiring Specifications

D A A | Phase U
c, B B | Phase V
C | Phase W

D [ Ground terminal

Note Receptacle, plug and cable clamp differ depending on the capacity. Refer to 6) Connectors
on Detector and Motor Sides (page 392).
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5.4.1[Servomotor[Dimensional[Drawings cont.

Incremental encoder (8192 P/R) with brake

* 0.5 to 4.4kW

LL LR

M —{170.04 [A]

L

-

B
o

LG LE 0.00
$0.04

(20.0016) !

[3100(3.94)
$S
™

#1B
Lc

KL2

LI

KL1

- \Fg '
== £ el

K81 (0.0008)

KB2

Detailed View of Shaft End for SGMG-05A2AAB to -13A2AAB

LR

JLE

LF1 4
e

pLi |

45t
48

&

Detailed View of Shaft End for SGMG-20A2AAB to -44A2AAB

LR

JLE
Laner_ﬂ
-
2l 233
&, a
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in mm (inches)

Type L LL LM LR LT KB1 KB2 | KL1 KL2
SGMG-
05A2AAB | 234 176 129 58 47 56 155 120 88
©.21) |(6.93) |(5.08) |(228 |(1.85) |(2.20) |(2.20) |(4.72) |(3.46)
09A2AAB | 257 199 152 58 47 79 178 120 88
(10.12) |(7.83) |(5.98) |(228) |(1.85) |@3.11) |(7.01) |@4.72) |(3.46)
13A2AAB | 281 223 176 58 47 103 202 120 88
(11.06) |(8.78) |(6.93) |(2.28) |(1.85) |(4.08) |(7.95) |(4.72) |(3.46)
20A2AAB | 296 217 170 79 47 79 196 146 88
(11.65) |(8.54) |(6.69 |@3.11) |(1.85) |@.11) |(7.72) |(5.75) |(3.46)
30A2AAB | 322 243 196 79 47 105 222 146 88
(12.68) | (9.57) |(7.72) |@3.11) |(1.85) |@4.13) |(8.74) |(5.75) |(3.46)
44A2AAB | 356 277 230 79 47 139 256 146 88
(14.02) | (10.91) | (9.06) |@3.11) |(1.85) |(5.47) |(10.08) |(5.75) |(3.46)

in mm (inches)

Type Flange dimensions
SGMG- [ A LB LC | LE | LA LF2 LG | LH | L | L2 | LZ
05A2AAB | 145 0 130 |6 6 - 12 165 |45 - 9
.71) | 110 - 0035 |(5.12) |(0.24) | (0.24) 0.47) | (65) |(1.77) (0.35)
0
(433 _ 0.0014)
09A2AAB | 145 0 130 |6 6 - 12 165 |45 - 9
.71) | 110 - 0035 |(5.12) |(0.24) | (0.24) 0.47) | (65) |(1.77) (0.35)
0
(433 _ 0.0014)
13A2AAB | 145 0 130 |6 6 - 12 165 |45 - 9
.71) | 110 - 0035 |(5.12) |(0.24) | (0.24) 0.47) | (65) |(1.77) (0.35)
0
(433 _ 0.0014)
20A2AAB | 200 o [180 |32 |3 0.5 18 230 |76 62 13.5

(7.87) | 1143 ~ 0,025 | (7.09) | (0.13) | (0.12) | (0.0197) | (0.71) | (9.06) | (2.99) | 2.44) | (0.53)

0
(4.50 _ 0.0010)

30A2AAB | 200 o [180 [32 |3 0.5 18 230 |76 62 135
(7.87) | 1143 — 0,025 | (7.09) |(0.13) | (0.12) | (0.0197) | (0.71) | (9.06) | (2.99) | (2.44) | (0.53)

0
(450 _0.0010)

44A2AAB | 200 o [180 [32 |3 0.5 18 230 |76 62 135
(7.87) | 1143 — 0,025 | (7.09) |(0.13) | (0.12) | (0.0197) | (0.71) | (9.06) | (2.99) | (2.44) | (0.53)

0
(4.50 _ 0.0010)
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USING THE DIGITAL OPERATOR

5.4.1 Servomotor[Dimensional[Drawings cont.

in mm (inches)

Type Shaft end dimensions Approx.
SGMG- mass
S S1 Q kg
(Ib)
05A2AAB 0 30 40 7.5

19 _o013 |(1.18) |(1.57) | (16.53)

0
(0.75 _ ¢.0005)

09A2AAB 0 30 40 9
19_o013 |(1.18) |(1.57) | (21.

0
(0.75 _ ¢.0005)

13A2AAB 0 30 40 12
22 _ 0013 |(1.18) | (1.57) |26.45)

0
(0.87 _ ¢.0005)

20A2AAB +001 |45 76 19
35 o (1.77) | (2.99) | (41.88)
+ 0.0004
138" 5 )
30A2AAB +001 |45 76 23,5
3% 9 (1.77) | 2.99) | (51.79)
+ 0.0004
(138" 5 )
44A2AAB +001 |45 76 28.5
3% 9 (1.77) | (2.99) | (62.81)
+ 0.0004
138" 5 )

Note Incremental encoder (8192 P/R) is used as a detector.

* Connector Wiring on Motor Side

A | Phase U E | Brake terminal
B | Phase V F | Brake terminal
C | Phase W G -

D | Frame ground (FG)
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5.4 2§ eries[Dimensional[Drawings

* 5.5 to 15kW

L 170.06 (0.002)] A
L LR For 1AA2AAB and
M 1EA2AAB only
LT 1] 004 |A
WG | LE [0.0076) Lc
$0.04
(20.0016)
< /e B\
p: — %) &, 2
g = = Lh
e — o S
D — A =
i ¢
(2]
al=l™ . w
X )

T 0047] MTG Holes E;j

KB1 (0.0016)

s

2
$ LI
e

#L

Detailed View of Shaft End for SGMG-1AA2AAB and -1EA2AAB

LR

N LE
Lfl_}‘
1] af ;[
.} | .. —9_’
& .
in mm (inches)
Type L LL LM LR LT KB1 KB2 KB3 IE KL1 KL2 KL3
SGMG-
55A2AAB | 424 311 264 113 47 174 290 231 125 150 88 123

(16.69) | (12.24) | (10.39) |(4.45) |(1.85) | (6.85) |(11.42) |(9.09) |(4.92) |(5.91) |(3.46) | (4.84)

75A2AAB | 498 385 338 13 |47 248 364 305 125 |150 |88 123
(19.61) | (15.16) | (13.31) |(4.45) |(1.85) | (9.76) |(14.33) | (12.01) |(4.92) | (5.91) | (3.46) | (4.84)

1AA2AAB | 499 383 340 116 |43 258 362 315 142|168 |88 142
(19.65) | (15.08) |(13.39) |(4.57) |(1.69) | (10.16) | (14.25) | (12.40) |(5.59) | (6.61) | (3.46) | (5.59)

1EA2AAB | 635 519 473 116 |46 343 497 415 142|168 |88 142
(25.00) | (20.43) |(18.62) |(4.57) | (1.81) | (13.50) | (19.57) | (16.34) |(5.59) | (6.61) | (3.46) | (5.59)
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USING THE DIGITAL OPERATOR

5.4.1 Servomotor[Dimensional[Drawings cont.

in mm (inches)

Type Flange dimensions
SGMG- | A LB LC | LE | LF1 LF2 LG LH L | L2 | Lz
55A2AAB | 200 o |180 |32 |3 05 18 230 76 62 135

(7.87) | 1143 ~ 0,025 | (7.09) | (0.13) | (0.12) | (0.0197) | (0.71) | (©.06) |(2.99) | (2.44) | (0.53)

0
(450 _ 0.0010)

75A2AAB | 200 o [180 [32 |3 0.5 18 230 76 62 135
(7.87) | 1143 — 0,025 | (7.09) |(0.13) | (0.12) | (0.0197) | (0.71) | (9.06) |(2.99) |(2.44) |(0.53)

0
(4.50 _ 0.0010)

1AA2AAB | 235 0 220 |4 4 - 18 270 62 - 135
9.25) | 200 _ 0046 |(8.66) |(0.16) | (0.16) 0.71) | (10.63) | (2.44) (0.53)
0
(7.87 _0.0018)
1EA2AAB | 235 0 220 |4 4 - 20 270 85 - 135
9.25) | 200 _ 0046 |(8.66) |(0.16) | (0.16) 0.79) | (10.63) | (3.35) (0.53)

0
(7.87 _ 0.0018)

in mm (inches)

Type Shaft end dimensions Approx.
SGMG- mass
S S1 Q kg
(Ib)
55A2AAB 0 45 110 35

42 _o0016 |(1.77) | (4.33) | (77.14)

0
(1.65 _ 0.0006)

75A2AAB 0 45 110 [455
42 _ o016 |(1.77) | (4.33) |(100.28)

0
(1.65 _ 0.0006)

1AA2AAB 0 45 110 |65
42 _o0016 |(1.77) | (4.33) | (143.26)

0
(1.65 _ 0.0006)
1EA2AAB + 0.030 |65 110  [100
55 4 0011 |(2.56) |(4.33) |(220.47)

+ 0.0012,
(217 4 0.0004

Note Incremental encoder (8192 P/R) is used as a detector.

* Connector Wiring on Brake and Motor Sides

A | Brake terminal
I B | Brake terminal
C

Phase U
Phase V
Phase W
Frame ground (FG)

g|O|w| >
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5.4 2§ eries[Dimensional[Drawings

Absolute encoder (15bit : 8192 P/R, 12 bit : 1024 P/R)

L 110.06 (0.002)]A
LL LR For 1AASA and
T M j 1EASA only
{17 004 [A
LG LE LC
Ol 40.04 [A]
(20.0016
< g g;( )
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31 — g ol —1H
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A9l ! :
2| LT 4 - J !
EWECTO vy
MTG Holes 5
KB1 )
KB2 7] 0.0 |

(0.0016)
(55ASA, 75ASA, 1AASA, 1EASA ONLY)

Detailed View of Shaft End for SGMG-05ASA to -13ASA, -1AASA and -1EASA

#51
T h
45
4 LJ1

Detailed View of Shaft End for SGMG-20ASA to -75ASA
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‘—I nivls
w =7
1 %33
7
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303



USING THE DIGITAL OPERATOR

5.4.1 Servomotor[Dimensional[Drawings cont.

304

in mm (inches)

Type L LL LM LR LT | KB1 | KB2 IE | KL1 | KL2
SGMG-
05ASA | 210 152 92 58 60 65 131 - 109 |88
8.27) |(5.98) |(3.62) |(2.28) |(2.36) |(2.56) |(5.16) (4.29) | (3.46)
09ASA 233 175 115 58 60 88 154 - 109 |88
9.17) |(6.89) |(4.53) |(2.28) |(2.36) |(3.46) |(6.06) 4.29) | (3.46)
13ASA | 257 199 139 58 60 112 178 - 109 |88
(10.12) | (7.83) |(5.47) |(2.28) |(2.36) |(4.41) |(7.01) (4.29) | (3.46)
20ASA | 259 180 119 79 61 89 159 - 140 |88
(10.20) |(7.09) |(4.69) |(3.11) |(2.40) |(3.50) |(6.26) (5.51) | (3.46)
30ASA 285 206 145 79 61 115 185 - 140 |88
(11.22) |(8.11) |(.71) |(3.11) |(2.40) |@.53) |(7.28) (5.51) | (3.46)
44ASA [ 319 240 179 79 61 149 [219 - 140 |88
(12.56) | (9.45) |(7.05) |(3.11) |(2.40) |(5.87) |(8.62) (5.51) | (3.46)
55ASA | 387 274 213 113 |61 174|253 125 |150 |88
(15.24) | (10.79) | (8.39) |(4.45) |(2.40) | (6.85) |(9.96) |(4.92) |(5.91) |(3.46)
75ASA | 461 348 287 113 |61 248 | 327 125 |150 |88
(18.15) | (13.70) | (11.30) |(4.45) |(2.40) | (9.76) |(12.87) |(4.92) | (5.91) |(3.46)
1AASA | 468 352 291 116 |61 251 331 142 [168 |88
(18.43) | (13.86) | (11.46) |(4.57) |(2.40) | (9.88) |(13.03) |(5.59) | (6.61) |(3.46)
1EASA | 587 471 388 116 |83 343 [449 142 [168 |88
23.11) | (18.54) | (15.28) | (4.57) | (38.27) | (13.50) | (17.68) | (5.59) | (6.61) | (3.46)




5.4 2§ eries[Dimensional[Drawings

in mm (inches)

Type Flange dimensions
SGMG- | A" [ LB LC | LE | LA LF2 LG LH L1 | L2 | Lz
05ASA | 145 0 130 |6 6 - 12 165 45 - 9
.71) | 119 - 0035 |(5.12) |(0.24) | (0.24) 0.47) |(6.50) |(1.77) (0.35)
0
(433 _ 0,0014)
09ASA | 145 0 130 |6 6 - 12 165 45 - 9
.71) | 119- 0035 |(5.12) |(0.24) | (0.24) 0.47) | (6.50) |(1.77) (0.35)
0
(433 _ 0,0014)
13ASA | 145 0 130 |6 6 - 12 165 45 - 9
.71) | 119 - 0035 |(5.12) |(0.24) | (0.24) 0.47) | (6.50) |(1.77) (0.35)
0
(433 _ 0,0014)
20ASA | 200 o [180 [32 |3 0.5 18 230 76 62 135

(7.87) | 1143 — 0,025 | (7.09) | (0.13) | (0.12) | (0.0197) | (0.71) | (9.06) |(2.99) | (2.44) | (0.53)

0
(450 _ 90,0010

30ASA 200 o [180 [32 |3 0.5 18 230 76 62 135
(7.87) | 1143 - 0.025 | (7.09) |(0.13) | (0.12) | (0.0197) | (0.71) | (9.06) |(2.99) |(2.44) | (0.53)

0
(450 _ 90,0010

44ASA | 200 o [180 [32 |3 0.5 18 230 76 62 135
(7.87) | 1143 - 0.025 | (7.09) |(0.13) | (0.12) | (0.0197) | (0.71) | (9.06) |(2.99) |(2.44) | (0.53)

0
(450 _ 90,0010

55ASA | 200 o [180 [32 |3 0.5 18 230 76 62 135
(7.87) | 1143 - 0.025 | (7.09) |(0.13) | (0.12) | (0.0197) | (0.71) | (9.06) |(2.99) |(2.44) | (0.53)

0
(4.50 _ ¢.0010)

75ASA | 200 o [180 [32 |3 0.5 18 230 76 62 135
(7.87) | 1143 - 0.025 | (7.09) |(0.13) | (0.12) | (0.0197) | (0.71) | (9.06) |(2.99) |(2.44) | (0.53)

0
(4.50 _ ¢.0010)

1AASA 235 0 220 |4 4 - 18 270 62 - 135
9.25) | 200 _0.046 |(8.66) |(0.16) | (0.16) 0.71) | (10.63) | (2.44) (0.53)
0
(7.87 _ 0.0018)
1EASA 235 0 220 |4 4 - 20 270 85 - 135
9.25) | 200 _0.046 |(8.66) |(0.16) | (0.16) 0.79) | (10.63) | (3.35) (0.53)

0
(7.87 _ 9,0018)
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USING THE DIGITAL OPERATOR

5.4.1 Servomotor[Dimensional[Drawings cont.

in mm (inches)

Type Shaft end dimensions Approx.
SGMG- mass
S S1 Q kg
(Ib)
05ASA 0 30 40 5.9

19 _o013 |(1.18) |(1.57) |(13.00)

0
(0.75 _ ¢.0005)

09ASA 0 30 40 8.0
19 _o013 |(1.18) |(1.57) | (17.63)

0
(0.75 _ ¢.0005)

13ASA 0 30 40 10
22 _ 0013 |(1.18) | (1.57) |(22.04)

0
(0.87 _ ¢.0005)

20ASA +001 |45 76 14
35 o (1.77) | (2.99) | (30.86)
+ 0.0004
138" 5 )
30ASA +001 |45 76 18.5
35 o (1.77) | (2.99) | (40.77)
+ 0.0004
138" 5 )
44ASA +001 |45 76 24
35 o (1.77) | (2.99) | (52.90)
+ 0.0004
138" 5 )
55ASA 0 45 110 |30

42 _ o016 |(1.77) | (4.33) |(66.12)

0
(1.65 _ 0.0006)

75ASA 0 45 110 |40
42 _ 0016 |(1.77) | (4.33) |(88.16)

0
(1.65 _ 0.0006)

1AASA 0 45 110 |58
42 _ 0016 |(1.77) | (4.33) |(127.83)

0
(1.65 _ 0.0006)

1EASA + 0.030 |65 110 |86
55 4 0011 |(2.56) |(4.33) |(189.6)
+ 0.0012,

(217 4 0.0004

Note 1) Absolute encoder (15bit : 8192 P/R) is used as a detector.

2) SGMG-05ASA to -44ASA do not contain eyebolts.
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5.4 2§ eries[Dimensional[Drawings

* Connector Wiring on Detector Side

Receptacle: MS3102A20-29P

Plug (To be prepared by customer) (L type): MS3108B20-29S or
(Straight type) MS3106B20-29S

Cable Clamp: (To be prepared by customer) MS3057-12A

Encoder Wiring Specifications

A | A channel output K

B | /A channel output L

C | B channel output M

D | /B channel output N

E | Z (C) channel output | P

F | /Z (C) channel output | R | Reset
G| ov S|ov

H| +5V DC T]3.6V
J

FG (Frame Ground)

Note 1) Terminals K to P are not used. Do not connect anything.

2) Receptacle, plug and cable clamp are common regardless of motor capacity.

* Connector Wiring on Motor Side

Motor Wiring Specifications

DA A | Phase U
c, B B | Phase V
C| Phase W

D | Ground terminal

Note Receptacle, plug and cable clamp differ depending on the capacity. Refer to 6) Connectors
on Detector and Motor Sides (page 392).
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USING THE DIGITAL OPERATOR

5.4.1[Servomotor[Dimensional[Drawings cont.

Absolute encoder (15bit : 8192 P/R, 12 bit : 1024 P/R), with brake

¢ 0.5 10 4.4kW
. 170.06 (0.002)] A
For 1AA2A and
LL LR 1EA2A only
L tM [ 004 A
LG | LE [0.0076) LC
1Of #0.04 ]
(20.0016) | %
F 2 R
gf q e (23 @ 2
5 — S
= — o LH
g = ——— 2 Q ‘
3= | )@
o [
- = ¢ B
2 1T , \
i T B
. |
== Sy
! MTG Holes
L KBl (0.0008)
KB2

Detailed View of Shaft End for SGMG-05ASAAB to -13ASAAB

LR

JLE
£

451 l
8]
$ L1

&

Detailed View of Shaft End for SGMG-20ASAAB to -44ASAAB
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LE
LF2 A LF1
Al IR
~7 21313
A
’ Q
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5.4 2§ eries[Dimensional[Drawings

in mm (inches)

Type L LL LM | LR LT | KB1 | KB2 | KL1 | KL2
SGMG-
05ASAAB | 248 190 129 |58 61 56 169 120 |88
9.76) |(7.48) |(5.08) |(2.28) |(2.40) |(2.20) | (6.65) |(4.72) |(3.46)
09ASAAB | 271 213 152 |58 61 79 192 120 |88
(10.67) |(8.39) |(5.98) |(2.28) |(2.40) |(8.11) | (7.56) |(4.72) |(3.46)
13ASAAB | 295 237 176 |58 61 103 |216 120 |88
(11.61) |(9.33) |(6.93) |(2.28) |(2.40) | (4.06) | (8.50) |(4.72) |(3.46)
20ASAAB |[310 231 170 |79 61 79 210 146 |88
(12.20) | (9.09) |(6.69) |(3.11) |(2.40) |(38.11) |(8.27) |(5.75) |(3.46)
30ASAAB |336 257 196 |79 61 105 (236 146 |88
(13.23) | (10.12) | (7.72) | (3.11) |(2.40) | (4.13) | (9.29) |(5.75) |(3.46)
44ASAAB | 370 291 230 |79 61 139|270 146 |88
(14.57) | (11.46) |(9.06) | (3.11) |(2.40) | (5.47) | (10.63) | (5.75) | (3.46)
in mm (inches)
Type Flange dimensions
SGMG- A [ LB LC | LE | LF1 LF2 LG | LH | L | L2 | LZ
05ASAAB | 145 0 130 |6 6 - 12 165 |45 - 9
.71) | 119- 0035 |(5.12) |(0.24) | (0.24) 0.47) | (6.50) | (1.77) (0.35)
0
(433 _ 0.0014)
09ASAAB | 145 0 130 |6 6 - 12 165 |45 - 9
.71) | 119- 0035 |(5.12) |(0.24) | (0.24) 0.47) | (6.50) | (1.77) (0.35)
0
(433 _ 0.0014)
13ASAAB | 145 0 130 |6 6 - 12 165 |45 - 9
.71) | 119- 0035 |(5.12) |(0.24) | (0.24) 0.47) | (6.50) | (1.77) (0.35)
0
(433 _ 0.0014)
20ASAAB | 200 o [180 |32 |3 0.5 18 230 |76 62 135
7.87) | 1143~ 0.025 | (7.09) |(0.13) |(0.12) | (0.0197) | (0.71) | (9.06) | (2.99) | (2.44) |(0.53)
0
(450 _ 9.0010)
30ASAAB | 200 o [180 |32 |3 0.5 18 230 |76 62 13.5
7.87) | 1143~ 0.025 | (7.09) | (0.13) |(0.12) | (0.0197) | (0.71) | (9.06) | (2.99) | (2.44) |(0.53)
0
(450 _ 9.0010)
44ASAAB | 200 o [180 [32 |3 0.5 18 230 |76 62 135
7.87) | 1143~ 0.025 | (7.09) | (0.13) |(0.12) | (0.0197) | (0.71) | (9.06) | (2.99) | (2.44) |(0.53)
0
(450 _ 9.0010)
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USING THE DIGITAL OPERATOR

5.4.1[Servomotor[Dimensional[Drawings cont.

in mm (inches)

Type Shaft end dimensions Approx.
SGMG- mass
S S1 Q kg
(Ib)
05ASAAB 0 30 40 7.9

19_ 0013 |(1.18) | (1.57) | (17.41)

0
(0.75 _ ¢.0005)

09ASAAB 0 30 40 10
19 _0013 |(1.18) |(1.57) | (22.04)

0
(0.75 _ 9.0005)

13ASAAB 0 30 40 12
22 _ 0013 |(1.18) | (1.57) | (26.45)

0
(0.87 _ ¢.0005)

20ASAAB +001 |45 76 19.5
35 o (1.77) | (2.99) | (42.98)
+ 0.0004
(138" 5 )
30ASAAB +001 |45 76 23,5
35 o (1.77) | (2.99) | (51.79)
+ 0.0004
(138" 5 )
44ASAAB +001 |45 76 29
35 o (1.77) | (2.99) | (63.92)
+ 0.0004
(138" 5 )

Note Absolute encoder (15bit : 8192 P/R) is used as a detector.

* Connector Wiring on Motor Side

Motor Wiring Specifications

A | Phase U E | Brake terminal
B | Phase V F | Brake terminal
C | Phase W G| -

D | Frame ground (FG)
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5.4 2§ eries[Dimensional[Drawings

¢ 5.5to 15kW
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in mm (inches)
Type L LL LM LR LT KB1 KB2 KB3 IE KL1 KL2 KL3
SGMG-
55ASAAB | 438 325 264 113 61 174 304 231 125 150 88 123
(17.24) | (12.80) | (10.39) | (4.45) |(2.40) | (6.85) |(11.97) |(9.09) |(4.92) |(5.91) | (3.46) | (4.84)
75ASAAB | 512 399 338 113 61 248 378 305 125 150 88 123

(20.16) | (15.71) | (13.31) | (4.45) |(2.40) | (9.76) |(14.88) |(12.01) |(4.92) | (5.91) |(3.46) | (4.84)

1AASAAB [513 397 340 116 |57 258 376 315 142|168 |88 142
(20.20) | (15.63) |(13.39) | (4.57) |(2.24) |(10.16) | (14.80) | (12.40) | (5.59) |(6.61) |(3.46) | (5.59)

1EASAAB | 649 533 473 116 |60 343 511 415 142|168 |88 142
(25.53) | (20.98) | (18.62) |(4.57) |(2.36) | (13.50) | (20.12) | (16.39) | (5.59) | (6.61) |(3.46) | (5.59)
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USING THE DIGITAL OPERATOR

5.4.1[Servomotor[Dimensional[Drawings cont.

in mm (inches)

Type Flange dimensions
SGMG- 1A [ LB LC LE | LF1 LF2 LG LH L | L2 | Lz
55ASAAB | 200 o 180 |32 |3 05 18 230 76 62 135

7.87) | 1143~ 0.025 | (7.09) |(0.13) | (0.12) | (0.0197) | (0.71) | (9.06) |(2.99) |(2.44) | (0.53)

0
(450 _ 0.0010)

75ASAAB | 200 o [180 [32 |3 0.5 18 230 76 62 135
7.87) | 1143~ 0.025 | (7.09) |(0.13) |(0.12) | (0.0197) | (0.71) | (9.08) |(2.99) | (2.44) |(0.53)

0
(4.50 _ 0.0010)

1AASAAB | 235 0 220 |4 4 - 18 270 62 - 135
9.25) | 200 _ 0046 |(8.66) |(0.16) |(0.16) 0.71) | (10.63) | (2.44) (0.53)
0
(787 _0.0018)
1EASAAB | 235 0 220 |4 4 - 20 270 85 - 135
9.25) | 200 _ 0046 |(8.66) |(0.16) |(0.16) 0.79) | (10.63) |(3.35) (0.53)

0
(7.87 _ .0018)

in mm (inches)

Type Shaft end dimensions Approx.
SGMG- mass
S S1 Q kg
(Ib)
55ASAAB 0 45 110 36

42 _o0016 |(1.77) | (4.33) | (79.34)
(1.65 _ 0.0006)

75ASAAB 0 45 110 |50
42 _o016 |(1.77) | (4.33) |(110.20)

0
(1.65 _ 0.0006)

1AASAAB 0 45 110 [655
42 _o0016 |(1.77) | (4.33) | (144.36)

0
(1.65 _ 0.0006)

1EASAAB + 0.030 |65 110 [100
55 1 0011 |(2.56) |(4.33) |(220.47)
+ 0.0012

(217 4 0.0004)

Note Absolute encoder (15bit : 8192 P/R) is used as a detector.

* Connector Wiring on Brake and Motor Sides

A | Brake terminal

[+3 AO
8 B | Brake terminal
[+]

C

A | Phase U

B | Phase V

C| Phase W

D | Frame ground (FG)
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5.4 2§ eries[Dimensional[Drawings

Standard backlash gear (1500 min-'), without brake

* Foot-mounted type

Grease-lubrication type servomotors

L
LL R
LT LM
KB2
y KBt
o ro.
- 1 QK
-ty i T ©
%2 1 'D ™ @ T y
~ ;;’:'
- = ég
: } i b
- - — (D U
—* e - riry Detailed View
| L F XC K K of Shaft End
I r N T ! E E
t XA 4-0Z | M
MTG Holes
in mm (inches)
Motor Gear type |Gear | L LL | LM LT |KB1 |KB2 | KL1 | KL2 R A B C Shaft
type ratio allc::/;etzle
SGMG- radial load
N
05A2ASAR |CNHX-4095 | 1/6 | 380 | 138 | 92 46 65 117 | 109 | 88 | 242 | 209 | 152 |100 §, 2050
(15.0) | (5.43) | (3.62) | (1.81) | (2.56) | (4.61) |(4.29) |(3.46) |(9.53) |(8.23) | (5.98) <3 940 >
° -0.020
05A2ASBR |CNHX-4095 | 1/11 | 380 | 138 | 92 46 65 117 | 109 | 83 | 242 | 209 | 152 | 1009, 2520
(15.0) | (5.43) | (3.62) | (1.81) | (2:56) | (4.61) [(4.29) |(3.46) |(9.53) | (8.23) |(5.98) |(3.940 )
7 7-0.020
05A2ASCR |CNHX-4105 | 1/21 | 394 | 138 92 46 65 117 | 109 88 256 | 209 | 152 100_‘(’)5 4940
(15.5) | (5.43) | (3.62) | (1.81) |(2.56) | (4.61) | (4.29) |(3.46) | (10.1) | (8.23) |(5.98) 3940'020
: —0.1
05A2AS7R | CNHX-4105 | 1/29 | 394 | 138 92 46 65 117 | 109 88 256 | 209 | 152 1()()_?)5 5360
(15.5) | (5:43) |(3.62) | (1.81) [ (2.56) | (4.61) | (4.29) | (3.46) | (10.1) | (8.23) |(5.98) |(3.940
*77-0.020
09A2ASAR |CNHX-4105 | 1/6 | 417 | 161 | 115 | 46 88 | 140 | 109 | 88 | 256 | 209 | 152 | 10029, 3240
(16.4) | (6.34) | (4.53) | (1.81) | (3.46) | (5.51) |(4.29) |(3.46) | (10.1) | (8.23) |(5.98) <3 040 )
7 7-0.020
09A2ASBR |CNHX-4105 | 1/11 | 417 | 161 | 115 | 46 88 | 140 | 109 | 88 | 256 | 209 | 152 | 100 ° 3840

(16.4) | (634) |(4:53) |(181) | (346) | (5:51) | (429) | G46) | (10.1) |(823) |5:98) |3 944”)220)
: —0.1

09A2ASCR |CNHX-4115 | 1/21 | 449 | 161 | 115 | 46 88 | 140 | 109 | 88 | 288 | 257 | 204 | 120§, 6190

(17.7) | (6.34) | (4.53) | (1.81) | (3.46) | (5.51) |(4.29) | (3.46) |(11.3) | (10.1) | (8.03) (4.723020)

09A2AS7R |CNHX-4115 | 1/29 | 449 | 161 | 115 46 88 140 | 109 | 88 | 288 | 257 | 204 120 9 6870

(17.7) [ (6.34) [ (4.53) | (1.81) | (3.46) | (5.51) | (4.29) |(3.46) | (11.3) | (10.1) | (8:03) |(4 750
©17-0.020

13A2ASAR |CNHX-4105 | 1/6 | 441 | 185 | 139 | 46 112 | 164 | 109 | 88 | 256 | 209 | 152 | 1002° 3240

-0.5

(17.4) | (7.28) | (5.47) | (1.81) | (4.41) | (6.46) | (4.29) | (3.46) | (10.1) |(8.23) |(5.98) (3.943020

13A2ASBR | CNHX-4115 | 1/11 | 473 | 185 | 139 | 46 112 | 164 | 109 | 88 | 288 | 257 | 204 | 120 9, 4970

(18.6) | (7.28) | (5.47) | (1.81) | (4.41) | (6.46) | (4.29) | (3.46) | (11.3) |(10.1) |(8.03) <4720 )
©17-0.020

13A2ASCR |CNHX-4115 | 1/21 | 473 | 185 | 139 | 46 | 112 | 164 | 109 | 88 | 288 | 257 | 204 | 120 9, 6190

(18.6) | (7.28) | (5.47) | (1.81) | (4.41) | (6.46) |(4.29) | (3.46) | (11.3) | (10.1) | (8.03) <4720 )
*17-0.020
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USING THE DIGITAL OPERATOR

5.4.1[Servomotor[Dimensional[Drawings cont.

Motor Gear type |Gear | L LL | LM LT |KB1 |KB2 | KL1 [ KL2 | R A B C Shaft
ratio center
type allowable
SGMG- radial load
N

13A2AS7R | CHHX-4135 | 1/29 | 532 | 185 | 139 | 46 112 | 164 | 109 | 88 | 347 | 300 | 246 | 150 9, 9900

(20.9) | (7.28) | (5.47) | (1.81) | (4.41) | (6.46) | (4.29) | (3.46) | (13.7) | (11.8) |(9.69) <5 910 )
77 -0.020

20A2ASAR |CNHX-4115 | 1/6 | 477 | 166 | 119 47 89 145 | 140 88 311 | 260 | 204 120_?)5 4050
(18.8) | (6.54) | (4.69) | (1.85) | (3.50) | (5.71) |(5.51) | (3.46) | (12.2) | (10.2) | (8.03) <4720' )
©77-0.020
20A2ASBR | CNHX-4115 | 1/11 | 477 | 166 | 119 47 89 145 | 140 88 311 | 260 | 204 120_?)5 4970
(18.8) | (6.54) | (4.69) | (1.85) | (3.50) | (5.71) | (5.51) | (3.46) | (12.2) | (10.2) | (8.03) <4720' )
©77-0.020
20A2ASCR | CHHX-4130 | 1/21 | 536 | 166 | 119 47 89 145 | 140 88 370 | 300 | 246 150_%5 8940
(21.1) | (6.54) | (4.69) | (1.85) | (3.50) | (5.71) |(5.51) | (3.46) | (14.6) | (11.8) | (9.69) (5 010 )
*77-0.020
20A2AS7R | CHHX-4135 | 1/29 | 536 | 166 | 119 47 89 145 | 140 88 370 | 300 | 246 150_%5 9900
(21.1) | (6.54) | (4.69) | (1.85) | (3.50) | (5.71) | (5.51) | (3.46) | (14.6) | (11.8) [(9.69) |( 5970
*77-0.020
30A2ASAR |CNHX-4115 | 1/6 | 503 | 192 | 145 47 115 | 171 | 140 88 311 | 260 | 204 120_?)5 4050
(19.8) | (7.56) | (5.71) | (1.85) | (4.53) | (6.73) | (5.51) | (3.46) | (12.2) | (10.2) | (8.03) <4720' )
©17-0.020
30A2ASBR |CNHX-4115 | 1/11 | 503 | 192 | 145 47 115 | 171 | 140 88 311 | 260 | 204 | 120° 4970

0.5

(19.8) | (7.56) | (5.71) | (1.85) | (4.53) | (6.73) | (5.51) | (3.46) | (12.2) |(10.2) |(8.03) (472%20)
Y

30A2ASCR |CHHX-4145 | 1/21 | 582 | 192 | 145 | 47 | 115 | 171 | 140 | 88 | 390 | 300 | 246 150 9 11590

(22.9) | (7.56) | (5.71) | (1.85) | (4.53) | (6.73) | (5.51) | (3.46) | (15.4) | (11.8) | (9.69) <5 910
*77-0.020

44A2ASAR |CHHX-4130 | 1/6 | 596 | 226 | 179 | 47 149 | 205 | 140 | 88 | 370 | 300 | 246 150_‘()]5 5870
(23.5) | (8.90) | (7.05) | (1.85) | (5.87) | (8.07) | (5.51) | (3.46) | (14.6) |(11.8) [(9.69) |(5.95 0

-0.020

44A2ASBR |CHHX-4135 | 1/11 | 596 | 226 | 179 | 47 149 | 205 | 140 | 88 | 370 | 300 | 246 150_%5 7190
(23.5) | (8.90) | (7.05) | (1.85) | (5.87) | (8.07) |(5.51) | (3.46) | (14.6) | (11.8) | (9.69) (5 910
*77-0.020

55A2ASAR |CHHX-4135 | 1/6 | 664 | 260 | 213 47 174 | 239 | 150 88 404 | 300 | 246 | 1500 5870

0.5

0
< 591 -0.020

(26.1) | (10.2) | (8.39) | (1.85) | (6.85) | (9.41) | (5.91) | (3.46) | (15.9) |(11.8) |(9.69)

55A2ASBR | CHHX-4145 | 1/11 | 684 | 260 | 213 | 47 | 174 | 239 | 150 | 88 | 424 | 300 | 246 | 150 9. 9500

(26.9) | (10.2) | (8.39) | (1.85) | (6.85) | (9.41) | (5.91) | (3.46) | (16.7) |(11.8) |(9.69) (5_91 40]020>

in mm (inches)

Motor Foot dimensions Shaft end dimensions Approx.
type E|F|G|K|M|NIXR|XC| Z |Q |QK S T|U|W Y mass
SGMG- kg (Ib)
0SA2ASAR | 75 | 90 | 12 | 40 |180 [130 | 45 | 60 | 11 |35 |32 | ¢28 O = | 7 | 4 | 8 |M8screw, | 20.5
(2.95) | (3.54) | (0.47) | (1.57) | (7.09) | (5.12) | (1.77) | (2.36) | (0.43) | (1.38) | (1.26) < $1.10 © (0.28) | (0.16) | (0.31) | depth 19 (45.2)

: -0.0005
0SA2ASBR | 75 | 90 | 12 | 40 |180 |130 | 45 | 60 | 11 |35 |32 | ¢28 o . | 7 | 4 | 8 |M8screw, | 20.5
(2.95) | (3.54) | (0.47) | (1.57) | (7.09) | (5.12) | (1.77) | (2.36) | (0.43) | (1.38) | (1.26) < 1,10 0 (0.28) | (0.16) | (0.31) | depth 19 (45.2)

. -0.0005
0SA2ASCR | 75 | 90 | 12 | 40 |180 |135 |45 | 60 | 11 |35 |32 | ¢28 § . | 7 | 4 | 8 [M8screw, | 225
(2.95) | (3.54) | (0.47) | (1.57) | (7.09) | (5.31) | (1.77) | (2.36) | (0.43) | (1.38) | (1.26) < $1.10 _(()] 0005) (0.28) | (0.16) | (0.31) | depth 19 (49.6)
05A2AS7R | 75 90 12 | 40 | 180 |135 | 45 | 60 11 35 32 628 4"1013 7 4 8 | M8 screw, 22.5
(2.95) | (3.54) | (0.47) | (1.57) | (7.09) | (5.31) | 1.77) | (236) | (0.43) | (1.38) | (1.26) <¢1 10 © (0.28) | (0.16) | (0.31) |depth 19 (49.6)

: -0.0005
09A2ASAR | 75 | 90 | 12 | 40 |180 135 |45 |60 | 11 |35 |32 | ¢28 O, . | 7 | 4 | 8 |M8screw, | 24.6
(2.95) | (3.54) | (0.47) | (1.57) | (7.09) | (5.31) | (1.77) | (2.36) | (0.43) | (1.38) | (1.26) $1.10 0 (0.28) | (0.16) | (0.31) | depth 19 (54.2)

° -0.0005
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5.4 2§ eries[Dimensional[Drawings

Motor Foot dimensions Shaft end dimensions Approx.
type E|F|G|K|M|NI[XR|XC| Z|Q |QK S T|U |W % mass
SGMG- kg (Ib)
09A2ASBR | 75 90 12 | 40 | 180 | 135 | 45 | 60 11 35 | 32 628 _‘(’).013 7 4 8 | M8 screw, 24.6
(2.95) | (3.54) | (0.47) | (1.57) | (7.09) | (5.31) | (1.77) | (2.36) | (0.43) | (1.38) | (1.26) < $1.10 _% o00s (0.28) | (0.16) | (0.31) | depth 19 (54.2)
09A2ASCR | 95 | 115 | 15 | 55 |230 |155 | 62 | 82 14 | 55 | 50 $38 _%‘016 8 5 10 |M10 screw, | 34.6
(3.74) | (4.53) | (0.59) | (2.17) | (9.06) | (6.10) | (2.44) | (3.23) | (0.55) | (2.17) | (1.97) <¢1.50 3 0006) (0.31) | (020) | (0.39) |depth 22 (76.3)
09A2AS7R | 95 | 115 | 15 | 55 |230 |155 | 62 | 82 14 | 55 | 50 $38 _%016 8 5 10 |M10 screw, | 34.6
(3.74) | (4.53) | (0.59) | (2.17) | (9.06) | (6.10) | (2.44) | (3.23) | (0.55) | (2.17) | (1.97) ( $1.50 0 (0.31) | (0.20) | (0.39) | depth 22 (76.3)
- -0.0006
13A2ASAR | 75 90 12 | 40 | 180 |135 | 45 | 60 11 35 32 $28 _%013 7 4 8 | M8 screw, 26.6
(2.95) | (3.54) | (0.47) | (1.57) | (7.09) | (5.31) | (1.77) | (2.36) | (0.43) | (1.38) | (1.26) ( $1.10 0 (0.28) | (0.16) | (0.31) | depth 19 (58.7)
° -0.0005
13A2ASBR | 95 [115 | 15 | 55 |230 | 155 | 62 | 82 14 | 55 | 50 938 _%016 8 5 10 |M10 screw, | 36.6
(3.74) | (4.53) | (0.59) | (2.17) | (9.06) | (6.10) | (2.44) | (3.23) | (0.55) | (2.17) | (1.97) ( $1.50 0 ) (0.31) | (0.20) | (0.39) | depth 22 (80.7)
- -0.0006
13A2ASCR | 95 [115 | 15 | 55 |230 | 155 | 62 | 82 14 | 55 | 50 938 _%016 8 5 10 |M10 screw, | 36.6
(3.74) | (4.53) | (0.59) | (2.17) | (9.06) | (6.10) | (2.44) | (3.23) | (0.55) | (2.17) | (1.97) ( 1.50 0 (0.31) | (0.20) | (0.39) | depth 22 (80.7)
- -0.0006
13A2AS7R | 145 (145 | 22 | 65 |330 |195 | 75 |100 | 18 | 70 | 56 $50 _%_016 9 5.5 | 14 |M10screw, | 57.6
(5.71) | (5.71) | (0.87) | (2.56) | (13.0) | (7.68) |(2.95) | (3.94) | (0.71) | (2.76) | (2.20) <¢1.97 40] o006 (0.35) | (0.22) | (0.55) | depth 18 (127.0)
20A2ASAR | 95 | 115 | 15 | 55 |230 |155 | 62 | 82 14 | 55 | 50 $38 _%016 8 5 10 | M10 screw, 43
(3.74) | (4.53) | (0.59) | (2.17) | (9.06) | (6.10) | (2.44) | (3.23) | (0.55) | (2.17) | (1.97) ( ¢1.50 0 (0.31) | (020) | (0.39) | depth 22 (94.8)
- -0.0006
20A2ASBR | 95 | 115 | 15 | 55 [230 | 155 | 62 | 82 14 | 55 | 50 938 _%016 8 5 10 | M10 screw, 43
(3.74) | (4.53) | (0.59) | (2.17) | (9.06) | (6.10) | (2.44) | (3.23) | (0.55) | (2.17) | (1.97) ( ¢1.50 0 (0.31) | (0.20) | (0.39) | depth 22 (94.8)
- -0.0006
20A2ASCR | 145 | 145 | 22 | 65 [330 [195 | 95 |100 | 18 | 70 | 56 950 _%016 9 5.5 | 14 |M10 screw, 67
5.71) | (5.71) | (0.87) | (2.56) | (13.0) | (7.68) | (3.74) | (3.94) | (0.71) | (2.76) | (2.20) ( ¢1.97 0 (035) | (0.22) | (0.55) | depth 18 (147.7)
. -0.0006
20A2ASTR | 145 | 145 | 22 | 65 [330 [195 | 75 |100 | 18 | 70 | 56 950 _%016 9 5.5 | 14 |M10 screw, 67
5.71) | (5.71) | (0.87) | (2.56) | (13.0) | (7.68) | (2.95) | (3.94) | (0.71) | (2.76) | (2.20) ( ¢1.97 0 (035) | (0.22) | (0.55) | depth 18 (147.7)
: -0.0006
30A2ASAR | 95 | 115 | 15 | 55 [230 | 155 | 62 | 82 14 | 55 | 50 938 _%016 8 5 10 | M10 screw, 47
(3.74) | (4.53) | (0.59) | (2.17) | (9.06) | (6.10) | (2.44) | (3.23) | (0.55) | (2.17) | (1.97) ( ¢1.50 0 (031) | (0.20) | (0.39) | depth 22 (103.6)
- -0.0006
30A2ASBR | 95 | 115 | 15 | 55 [230 | 155 | 62 | 82 14 | 55 | 50 938 _%016 8 5 10 | M10 screw, 47
(3.74) | (4.53) | (0.59) | (2.17) | (9.06) | (6.10) | (2.44) | (3.23) | (0.55) | (2.17) | (1.97) ( ¢1.50 0 (031) | (0.20) | (0.39) | depth 22 (103.6)
- -0.0006
30A2ASCR | 145 | 145 | 22 | 65 [330 [195 | 95 |120 | 18 | 90 | 80 $50 _%016 9 5.5 | 14 |M10 screw, 72
5.71) | (5.71) | (0.87) | (2.56) | (13.0) | (7.68) | (3.74) | (4.72) | (0.71) | (3.54) | (3.15) ( ¢$1.97 0 (035) | (0.22) | (0.55) | depth 18 (158.7)
. -0.0006
44A2ASAR | 145 | 145 | 22 | 65 [330 [195 | 75 |100 | 18 | 70 | 56 $50 _%016 9 5.5 | 14 |M10 screw, 76
(5.71) | (53.71) | (0.87) | (2.56) | (13.0) | (7.68) |(2.95) | (3.94) | (0.71) | (2.76) | (2.20) ( $1.97 0 (0.35) | (0.22) | (0.55) | depth 18 (167.5)
: -0.0006
44A2ASBR | 145 | 145 | 22 | 65 [330 [195 | 75 |100 | 18 | 70 | 56 $50 _%016 9 5.5 | 14 |M10 screw, 76
(5.71) | (5.71) | (0.87) | (2.56) | (13.0) | (7.68) |(2.95) | (3.94) | (0.71) | (2.76) | (2.20) ( $1.97 0 (0.35) | (0.22) | (0.55) | depth 18 (167.5)
: -0.0006
55A2ASAR | 145 | 145 | 22 | 65 [330 [195 | 75 |100 | 18 | 70 | 56 $50 _%016 9 5.5 | 14 |M10 screw, 88
(5.71) | (5.71) | (0.87) | (2.56) | (13.0) | (7.68) |(2.95) | (3.94) | (0.71) | (2.76) | (2.20) ( $1.97 0 ) (0.35) | (0.22) | (0.55) | depth 18 (194.0)
: -0.0006
55A2ASBR | 145 | 145 | 22 | 65 [330 [195 | 95 |120 | 18 | 90 | 80 $50 _% 016 9 5.5 | 14 |M10 screw, 89
(5.71) | (53.71) | (0.87) | (2.56) | (13.0) | (7.68) | (3.74) | (4.72) | (0.71) | (3.54) | (3.15) ( $1.97 0 (0.35) | (0.22) | (0.55) | depth 18 (196.2)
: -0.0006
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USING THE DIGITAL OPERATOR

5.4.1 Servomotor[Dimensional[Drawings cont.

Oil-lubrication type servomotors
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Motor Gear type | Gear L LL LM LT |KB1 |KB2 | KL1 | KL2 R A B C Shaft

ratio center
type allowable
SGMG- radial load

N

30A2AS7R | CHHJ-4160 | 1/29 | 687 | 192 | 145 | 47 | 115 | 171 | 140 | 88 | 495 | 319 | 318 | 160 §, 16290

(27.1) |(7.56) | (5.71) | (1.85) | (4.53) | (6.73) | (5.51) | (3.46) | (19.5) | (12.6) | (12.5) <6 300
*77-0.020

44A2ASCR |CHHJ-4160 | 1/21 | 721 | 226 | 179 | 47 | 149 | 205 | 140 | 88 | 495 | 319 | 318 160 9 14640

(28.4) | (8.90) | (7.05) | (1.85) | (5.87) | (8.07) |(5.51) | (3.46) | (19.5) | (12.6) | (12.5) <6 300
*77-0.020
44A2ASTR | CHHJ-4170 | 1/29 | 785 | 226 | 179 | 47 149 | 205 | 140 | 88 | 559 | 382 | 363 200_%5 19020
(30.9) | (8.90) | (7.05) | (1.85) | (5.87) | (8.07) |(5.51) | (3.46) |(22.0) | (15.0) | (14.3) (7 g70 )
7 7-0.020
55A2ASCR |CHHJ-4170 | 1/21 | 853 | 260 | 213 47 174 | 239 | 150 | 88 | 593 | 382 | 363 200_?)5 17180
(33.6) | (10.2) | (8.39) | (1.85) [ (6.85) | (9.41) | (5.91) | (3.46) | (23.4) |(15.0) |(14.3) |7 g7 0
7 7-0.020
55A2AST7R | CHHJ-4175 | 1/29 | 853 | 260 | 213 47 174 | 239 | 150 | 88 | 593 | 382 | 363 200_?)5 19020
(33.6) | (10.2) | (8.39) | (1.85) | (6.85) | (9.41) |(5.91) | (3.46) |(23.4) | (15.0) | (14.3) (7 g70 )
7 7-0.020

75A2ASBR |CHHJ-4160 | 1/11 | 863 | 334 | 287 | 47 | 248 | 313 | 150 | 88 | 529 | 319 | 318 160 9, 11740

(34.0) | (13.2) | (11.3) | (1.85) | (9.76) | (12.3) | (5.91) | (3.46) | (20.8) |(12.6) |(12.5) (6300 )
~7-0.020

75A2ASCR |CHHJ-4175 | 1/21 | 927 | 334 | 287 47 248 | 313 | 150 88 593 | 381 | 363 200_%5 17180
(36.5) | (13.2) | (11.3) | (1.85) | (9.76) | (12.3) | (5.91) | (3.46) | (23.4) | (15.0) |(14.3) |(7g70

-0.020

75A2AS7R |CHHJ-4180 | 1/29 | 977 | 334 | 287 47 248 | 313 | 150 88 643 | 417 | 392 220_?)5 25600
(38.5) | (13.2) | (11.3) | (1.85) | (9.76) | (12.3) | (5.91) | (3.46) |(25.3) |(16.4) |(15.4) (8 660 )
77 -0.020

1AA2ASBR |CHHJ-4170 | 1/11 | 934 | 338 | 291 47 251 | 317 | 168 88 596 | 382 | 363 200_?)5 13800
(36.8) | (13.3) | (11.5) | (1.85) | (9.88) | (12.5) | (6.61) | (3.46) |(23.5) |(15.0) | (14.3) (7 g70 )
7 7-0.020

1AA2ASCR |CHHJ-4185 | 1/21 | 984 | 338 | 291 47 251 | 317 | 168 88 646 | 417 | 392 220_‘(’)5 23010
(38.7) | (13.3) | (11.5) | (1.85) | (9.88) | (12.5) | (6.61) | (3.46) | (25.4) |(16.4) |(15.4) (8 660 )
“7-0.020

1AA2AS7R |CHHJ-4190 | 1/29 | 1077 | 338 | 291 47 251 | 317 | 168 88 739 | 477 | 454 250_‘(’)'5 35810

(42.4) [(13.3) | (115) | (1.85) [ (9:88) [(12.5) [(6.61) [(3.46) | (29.1) | (18.8) |(17.9) |(ggg0
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5.4 2§ eries[Dimensional[Drawings

in mm (inches)

Motor Foot dimensions Shaft end dimensions Approx.
type E|F|G|K|M|NI[XR|XC|Z |Q |QK S T|U|W v mass
SGMG- kg (Ib)
30A2AS7R | 185 | 150 | 25 | 75 |410 [238 | 95 [139 | 18 | 90 | 80 60 _%_019 11 7 18 |M10screw, | 126
(7.28) | (5.91) | (0.98) | (2.95) | (16.1) | (9.37) | (3.74) | (547) | (0.71) | (3.54) | (3.15) ( $2.36 0 (0.43) | (0.28) | (0.71) | depth 18 (277.8)
Y 0.0007
44A2ASCR | 185 | 150 | 25 | 75 |410 [238 | 95 (139 | 18 | 90 | 80 660 _%_019 11 7 18 |M10screw, | 131
(7.28) | (5.91) | (0.98) | (2.95) | (16.1) | (9.37) | (3.74) | (5.47) | (0.71) | (3.54) | (3.15) ( $2.36 ° (0.43) | (0.28) | (0.71) | depth 18 (288.8)
=Y 0.0007
44A2ASTR [ 190 {275 | 30 | 80 |430 [335 |95 [125 | 22 | 90 | 80 $70 _%‘016 12 | 7.5 | 20 |Ml12screw, | 176
(7.48) | (10.8) | (1.18) | (3.15) | (16.9) | (13.2) | (3.74) | (4.92) | (0.87) | (3.54) | (3.15) ((1)2.76 3} o006 (0.47) | (0.30) | (0.79) | depth 24 (388.0)
55A2ASCR [ 190 |275 | 30 | 80 |430 [335 | 95 [125 | 22 | 90 | 80 70 _%_016 12 | 7.5 | 20 |Ml12screw, | 191
(7.48) | (10.8) | (1.18) | (3.15) | (16.9) | (13.2) | (3.74) | (4.92) | (0.87) | (3.54) | (3.15) ((1)2.76 40] o006 (0.47) | (0.30) | (0.79) | depth 24 (421.1)
55A2AS7R [ 190 |275 | 30 | 80 |430 [335 |95 [125 | 22 | 90 | 80 $70 _%4016 12 | 7.5 | 20 |Ml12screw, | 191
(7.48) | (10.8) | (1.18) | (3.15) | (16.9) | (13.2) | (3.74) | (4.92) | (0.87) | (3.54) | (3.15) ((1)2.76 _% 00 (0.47) | (0.30) | (0.79) | depth 24 (421.1)
75A2ASBR | 185 | 150 | 25 | 75 |410 [238 | 95 [139 | 18 | 90 | 80 060 _%.0 10 11 7 18 |M10 screw, | 155
(7.28) | (5.91) | (0.98) | (2.95) | (16.1) | (9.37) | (3.74) | (5.47) | (0.71) | (3.54) | (3.15) ( $2.36 ° ) (0.43) | (0.28) | (0.71) | depth 18 (341.7)
- -0.0007
75A2ASCR | 190 | 275 | 30 | 80 [430 [335| 95 |125| 22 | 90 | 80 970 _%‘016 12 | 7.5 | 20 |M12screw, | 201
(7.48) | (10.8) | (1.18) | (3.15) | (16.9) | (13.2) | (3.74) | (4.92) | (0.87) | (3.54) | (3.15) <¢2.76 _% o006 (0.47) | (0.30) | (0.79) | depth 24 (443.1)
75A2ASTR 1210 {320 | 30 | 85 |470 | 380 | 115 [ 145 | 22 | 110 | 100 ¢80 -?).015 14 9 22 |Ml12screw, | 245
827) | (12.6) | (1.18) | (3.35) | (18.5) | (15.0) | (4.53) | (5.71) | (0.87) | (4.33) | (3.94) <¢3.15 _% o006 (0.55) | (0.35) | (0.87) | depth 24 (540.1)
1AA2ASBR 190 (275 | 30 | 80 |430 |335 |95 |125 |22 | 90 | 80 ¢70 _% 016 12 | 7.5 | 20 |M12screw, | 230.5
(7.48) | (10.8) | (1.18) | (3.15) | (16.9) | (13.2) | (3.74) | (4.92) | (0.87) | (3.54) | (3.15) ( $2.76 0 (0.47) | (0.30) | (0.79) | depth 24 (508.2)
: -0.0006
1AA2ASCR | 210 (320 | 30 | 85 |470 |380 | 115 | 145 | 22 | 110 | 100 ¢80 _%016 14 9 22 |M12 screw, | 276.5
827) | (12.6) | (1.18) | (3.35) | (18.5) | (15.0) | (4.53) | (5.71) | (0.87) | (4.33) | (3.94) ( ¢3.15 0 ) (0.55) | (0.35) | (0.87) | depth 24 (609.6)
: -0.0006
1AA2AS7R | 240 (380 | 35 | 90 |530 | 440 | 140 | 170 | 26 | 135 | 125 $95 _%4022 14 9 25 |M20 screw, | 357.5
9.45) | (15.0) | (1.38) | (3.54) | (20.9) | (17.3) | (5.51) | (6.69) | (1.02) | (5.31) | (4.92) <¢3_74 _% 0009> (0.55) | (0.35) | (0.98) | depth 34 (788.1)
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USING THE DIGITAL OPERATOR

5.4.1 Servomotor[Dimensional[Drawings cont.

* Flange-mounted type

Grease-lubrication type servomotors

LL R
LT LM (R
‘;G.r. LE|
5| £
H.:g
QK T

$LBrg

— x
LM_,.%{ o

KB2 4-MTG Holes 6-MTG Holes

KL
Ki2

po—

|

Detailed View
of Shaft End

in mm (inches)

Motor type | Geartype |Gear | L LL | LM | LT |KB1 |KB2 | KL1 | KL2 | R A | Axis center | Approx.
SGMG- ratio allgwable mass
radial load

N kg (Ib)

05A2ATAR |CNVX-4095 | 1/6 | 380 138 92 46 65 117 109 88 242 - 2050 18.5
(15.0) | (5.43) | (3.62) | (1.81) | (2.56) | (4.61) | (4.29) | (3.46) | (9.53) (40.8)

05A2ATBR | CNVX-4095 | 1/11 | 380 138 92 46 65 117 109 88 242 - 2520 18.5
(15.0) | (5.43) | (3.62) | (1.81) | (2.56) | (4.61) | (4.29) | (3.46) | (9.53) (40.8)

05A2ATCR |CNVX-4105 | 1/21 | 394 138 92 46 65 117 109 88 256 - 4940 20.5
(15.5) | (5.43) | (3.62) | (1.81) | (2.56) | (4.61) | (4.29) | (3.46) | (10.1) (45.2)

05A2AT7R CNVX-4105 | 1/29 | 394 138 92 46 65 117 109 88 256 - 5360 20.5
(15.5) | (5.43) | (3.62) | (1.81) | (2.56) | (4.61) | (4.29) | (3.46) | (10.1) (45.2)

09A2ATAR |CNVX-4105 | 1/6 | 417 161 115 46 88 140 109 88 256 - 3240 22.6
(16.4) | (6.34) | (4.53) | (1.81) | (3.46) | (5.51) | (4.29) | (3.46) | (10.1) (49.8)

09A2ATBR |CNVX-4105 | 1/11 | 417 161 115 46 88 140 109 88 256 - 3840 22.6
(16.4) | (6.34) | (4.53) | (1.81) | (3.46) | (5.51) | (4.29) | (3.46) | (10.1) (49.8)

09A2ATCR |CNVX-4115 | 1/21 | 449 161 115 46 88 140 109 88 288 - 6190 33.6
(17.7) | (6.34) | (4.53) | (1.81) | (3.46) | (5.51) | (4.29) | (3.46) | (11.3) (74.1)

09A2AT7R CNVX-4115 | 1/29 | 449 161 115 46 88 140 109 88 288 - 6870 33.6
(17.7) |(6.34) | (4.53) | (1.81) | (3.46) | (5.51) | (4.29) | (3.46) | (11.3) (74.1)

13A2ATAR |CNVX-4105 | 1/6 | 441 185 139 46 112 164 109 88 256 - 3240 24.6
(17.4) | (7.28) | (5.47) | (1.81) | (4.41) | (6.46) | (4.29) | (3.46) | (10.1) (54.2)

13A2ATBR |CNVX-4115 | 1/11 | 473 185 139 46 112 164 109 88 288 - 4970 35.6
(18.6) | (7.28) | (5.47) | (1.81) | (4.41) | (6.46) | (4.29) | (3.46) | (11.3) (78.5)

13A2ATCR |CNVX-4115 | 1/21 | 473 185 139 46 112 164 109 88 288 - 6190 35.6
(18.6) | (7.28) | (5.47) | (1.81) | (4.41) | (6.46) | (4.29) | (3.46) | (11.3) (78.5)

20A2ATAR |CNVX-4115 | 1/6 | 477 166 119 47 89 145 140 88 311 - 4050 42
(18.8) | (6.54) | (4.69) | (1.85) | (3.50) | (5.71) | (5.51) | (3.46) | (12.2) (92.6)

20A2ATBR |CNVX-4115 | 1/11 | 477 166 119 47 89 145 140 88 311 - 4970 42
(18.8) | (6.54) | (4.69) | (1.85) | (3.50) | (5.71) | (5.51) | (3.46) | (12.2) (92.6)

30A2ATAR |CNVX-4115 | 1/6 | 503 192 145 47 115 171 140 88 311 - 4050 46
(19.8) | (7.56) | (5.71) | (1.85) | (4.53) | (6.73) | (5.51) | (3.46) | (12.2) (101.4)

30A2ATBR |CNVX-4115 | 1/11 | 503 192 145 47 115 171 140 88 311 - 4970 46
(19.8) | (7.56) | (5.71) | (1.85) | (4.53) | (6.73) | (5.51) | (3.46) | (12.2) (101.4)

30A2ATCR |CHVX-4145 | 1/21 | 582 192 145 47 115 171 140 88 390 209 11590 71
(22.9) | (7.56) | (5.71) | (1.85) | (4.53) | (6.73) | (5.51) | (3.46) | (15.4) | (8.23) (156.5)
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5.4 2§ eries[Dimensional[Drawings

in mm (inches)

Motor Flange dimensions Shaft end dimensions
type LA LB LC |LE |LG |[LR | N |LZ | Q |QK S T | U | W v
SGMG
05A2ATAR | 134 | 1109036 | 160 3 9 48 4 11 35 32 28 O 7 4 8 MBS screw,
-0.090 -0.013
(5:28) | (43300014 ) [ (6:30) | (0.12) | (035) | (1.89) | (0.16) | (0.43) | (1.38) | (1.26) ( ¢1.10 0 (0.28) | (0.16) | (0.31) |depth 19
“¥Y-0.0035 : -0.0005.
05A2ATBR | 134 | 110906 | 160 3 9 48 4 11 35 32 ¢28 © 7 4 8 M8 screw,
-0.090 -0.013
(5.28) 43300014 (630) | (0.12) | (0.35) | (1.89) | (0.16) | (0.43) | (1.38) | (1.26) (4)1.10 O s (0.28) | (0.16) | (0.31) |depth 19
05A2ATCR | 134 | 110006 | 160 3 9 48 4 11 35 32 28 O 7 4 8 | M8 screw,
~0.090 -0.013 denth 19
5.28 6.30) | (0.12) | (0.35) | (1.89) | (0.16) | (0.43) | (1.38) | (1.26 0.28) | (0.16) | (0.31 t
(5.28) <4~33ﬁ‘3331§>( ) | (0.12) | (0.35) | (1.89) | (0.16) | (0.43) | (1.38) | (1.26) (¢1410 © s (0.28) | (0.16) | (0.31) |dep
05A2AT7R | 134 | 1100036 | 160 | 3 9 48 4 11 35 32 $38 © 7 4 8 | M8screw,
5.28 Do) [ 630) [ 012) | 035) | (189) | 016) | 043) | (138) | (1.26 57 [028) | ©016) | 031) | depth 19
(5.28) 433?.’333?) (630) |(0.12) | (0.35) | (1.89) | (0.16) | (0.43) | (1.38) | (1.26) (¢1450 0 e (0.28) | (0.16) | (0.31) |dep
09A2ATAR | 134 | 11006 | 160 | 3 | 9 | 48 | 4 | 11 [ 35 |32 | ¢28 % | 7 | 4 | 8 |MSscrew,
(528) |(4.33-00014) | (6.30) | (0.12) | (0.35) | (1.89) | (0.16) | (0.43) | (138) | (1.26) (¢1 10 © (0.28) | (0.16) | (0.31) |depth 19
-0.0035 : -0.0005.
09A2ATBR | 134 | 110906 | 160 3 9 48 4 11 35 32 ¢28 O 7 4 8 MBS screw,
-0.090 -0.013
(5.28) 443313:&?31;) (630) | (0.12) | (0.35) | (1.89) | (0.16) | (0.43) | (1.38) | (1.26) (¢1410 O s (0.28) | (0.16) | (0.31) |depth 19
09A2ATCR | 180 | 1400% | 210 | 4 | 13 | 69 | 6 | 11 | 55 |50 | ¢38 5 | 8 | 5 | 10 |MlOscrew,
(7.09) 5514}0017> (827) | (0.16) | (0.51) | 2.72) | (0.24) | (0.43) | (2.17) | (1.97) ( $1.50 © (0.31) | (0.20) | (0.39) |depth 22
h -0.0042 ° -0.0006.
09A2AT7R | 180 | 1400043 | 210 | 4 13 69 6 11 55 50 38 © 8 5 10 | M10 screw,
-0.106 -0.016
(7.09) |(5 5700017 )| (827) | (0.16) | (051) | (272) | (0.24) | (0.43) | (217) | (1L97) ( $1.50 © (0.31) | (0.20) | (0.39) |depth 22
T 7-0.0042 . -0.0006.
13A2ATAR | 134 0036 | 160 3 9 48 4 11 35 32 ¢28 © 7 4 8 | M8 screw,
110 ~0.090 -0.013
(5.28) 43300014 (630) | (0.12) | (0.35) | (1.89) | (0.16) | (0.43) | (1.38) | (1.26) (¢1410 0 sl | ©29) [ ©10) [ ©3D) depth 19
13A2ATBR | 180 | 140-0043 | 210 4 13 69 6 11 55 50 38 O 8 5 10 | M10 screw,
-0.106 -0.016
(7.09) (5514]j(,017> (827) | (0.16) | (0.51) | 2.72) | (0.24) | (0.43) | (2.17) | (1.97) ( 150 0 (0.31) | (0.20) | (0.39) |depth 22
T 7-0.0042 ¢ ° -0.0006.
13A2ATCR | 180 | 14003 | 210 | 4 | 13 | 69 | 6 | 11 | 55 | 50 | 38 ° 8 5 | 10 |M10screw,
-0.106 -0.016
09 8.27) | (0.16) | (0.5 272) | (0.24) | (0.43) | (2. 9 0.3 0.20) | (0.39
(7.09) (5511))_'83127) (827) [ (0.16) | (0.51) | (2.72) | (0.24) | (0.43) | (2.17) | (1.97) (¢1,50 . (0.31) | (0.20) | (0.39) |depth 22
20A2ATAR | 180 | 140004 | 210 4 13 69 6 11 55 50 38 O 8 5 10 | M10 screw,
-0.106 -0.016
(7.09) 5.510007 (827) | (0.16) | (0.51) | 2.72) | (0.24) | (0.43) | (2.17) | (1.97) ( 91,50 O )| 031 | (0:20) | (0:39) depth 22
20A2ATBR | 180 | 1400043 | 210 4 13 69 6 11 55 50 38 O 8 5 10 | M10 screw,
-0.106 -0.016
09 8.27) | (0.16) | (0.5 272) | (0.24) | (0.43) | (2. 9 0.3 0.20) | (0.39
(7.09) (54513].'3%) (827) [ (0.16) | (0.51) | (2.72) | (0.24) | (0.43) | (2.17) | (1.97) (¢1450 0 o (0.31) | (0.20) | (0.39) |depth 22
30A2ATAR | 180 | 1400043 | 210 | 4 13 | 69 | 6 11 | 55 | 50 | ¢38 © 8 5 10 | MI10 screw,
-0.106 -0.016
(7.09) 545113:&?:;) (827) | (0.16) | (0.51) | 2.72) | (0.24) | (0.43) | (2.17) | (1.97) (¢1450 9 e (0.31) | (0.20) | (0.39) |depth 22
30A2ATBR | 180 | 140003 | 210 | 4 13 |69 | 6 11 | 55 | 50 | ¢38 9 8 5 10 | MI10 screw,
-0.106 -0.016
(7.09) 5.51-0007 (827) | (0.16) | (0.51) | (2.72) | (0.24) | (0.43) | (2.17) | (1.97) (4)1.50 0 e | ©3D | 0200 | 039 depth 22
30A2ATCR | 230 | 2000950 | 260 | 4 | 15 | 96 | 6 | 11 | 90 | 80 | ¢50 5. | 9 |55 | 14 |MIOscrew,
(9.06) ~00020)| (10.2) | (0.16) | (0.59) | (3.78) | (0.24) | (0.43) | (3.54) | (3.15) 0 (0.35) | (0.22) | (0.55) |depth 18
7‘87—0.0048 ¢1'97 -0.0006.
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USING THE DIGITAL OPERATOR

5.4.1 Servomotor[Dimensional[Drawings cont.

Oil-lubrication type small size servomotors

Li R
LT M
LR - A
. w6 e e .
S e N
Aol Oil inlet tap -
z QK] . ! . &’*1‘ Y
Zg ,% Se e s il outlet pIugT1 U
* ‘E.F/ . Detailed View
- K81 N-1LZ 0
kB2 MTG Holes  Oil outlet plug of Shaft End
in mm (inches)
Motor type | Geartype |Gear | L LL LM LT | KB1 | KB2 | KL1 | KL2 R A | Axis center | Approx.
SGMG- ratio allgwable mass
radial load
N kg (Ib)
13A2AT7R  |CHVX-4135 | 1/29 | 532 | 185 139 46 112 | 164 109 88 347 | 209 9900 56.6
(20.9) | (7.28) | (5.47) | (1.81) | (4.41) | (6.46) | (4.29) | (3.46) | (13.7) | (8.23) (124.8)
20A2ATCR |CHVX-4130 | 1/21 | 536 166 119 47 89 145 140 88 370 | 209 8940 66
(21.1) | (6.54) | (4.69) | (1.85) | (3.50) | (5.71) | (5.51) | (3.46) | (14.6) | (8.23) (145.5)
20A2AT7R CHVX-4135 | 1/29 | 536 166 119 47 89 145 140 88 370 209 9900 66
(21.1) | (6.54) | (4.69) | (1.85) | (3.50) | (5.71) | (5.51) | (3.46) | (14.6) | (8.23) (145.5)
44A2ATAR |CHVX-4130 | 1/6 | 596 226 179 47 149 205 140 88 370 209 5870 75
(23.5) | (8.90) | (7.05) | (1.85) | (5.87) | (8.07) | (5.51) | (3.46) | (14.6) | (8.23) (165.3)
44A2ATBR |CHVX-4135 | 1/11 | 596 | 226 179 47 149 | 205 140 88 370 | 209 7190 75
(23.5) | (8.90) | (7.05) | (1.85) | (5.87) | (8.07) | (5.51) | (3.46) | (14.6) | (8.23) (165.3)
55A2ATAR |CHVX-4135 | 1/6 | 664 | 260 | 213 47 174 | 239 150 88 404 | 209 5870 87
(26.1) | (10.2) | (8.39) | (1.85) | (6.85) | (9.41) | (5.91) | (3.46) | (15.9) | (8.23) (191.8)
55A2ATBR |CHVX-4145 | 1/11 | 684 260 | 213 47 174 | 239 150 88 424 209 9500 88
(26.9) | (10.2) | (8.39) | (1.85) | (6.85) | (9.41) | (5.91) | (3.46) | (16.7) | (8.23) (194.0)
in mm (inches)
Motor Flange dimensions Shaft end dimensions
type LA LB LC | LE |LG | LR | N LZ | Q | QK S T U w \Y,
SGMG
I3A2ATTR | 230 | 200000 | 260 | 4 | 15 | 76 | 6 1 | 70 | 56 | ¢50 9, | 9 |55 | 14 |MlOscrew,
(9.06) |(7 g7-00020) | (102) | (0.16) | (0.59) | (299) | (0.24) | (0:43) | (2.76) | (2:20) ( $1.97 © (0.35) | (0.22) | (0.55) |depth 18
©7-0.0048 . -0.0006.
20A2ATCR | 230 | 2000950 | 260 | 4 | 15 | 76 | 6 | 11 | 70 | 56 | ¢50 §, . | 9 |55 | 14 |MilOscrew,
(9.06) |(7 g700020 )| (102) | (0.16) | (0.59) | (299) | (0.24) | (0:43) | (2.76) | (2:20) ( $1.97 © (0.35) | (0.22) | (0.55) |depth 18
©7-0.0048 ) -0.0006.
20A2AT7R | 230 | 2000950 | 260 | 4 | 15 | 76 | 6 | 11 | 70 | 56 | ¢50 §,0 | 9 |55 | 14 |MilOscrew,
(9.06) (74871]]__&?53) (102) | (0.16) | (0.59) | (2.99) | (0.24) | (0.43) | (2.76) | (2.20) ( 197 0 )] ©3%) | (0.22) | (055 |depth 18
44A2ATAR | 230 | 20009 | 260 | 4 | 15 | 76 | 6 1 | 70 | 56 | ¢50 9, | 9 |55 | 14 |MlOscrew,
(9.06) |(7 g700020 )| (102) | (0.16) | (0.59) | (299) | (0.24) | (0:43) | (2.76) | (2:20) ( $1.97 © (0.35) | (0.22) | (0.55) |depth 18
©7-0.0048 ) -0.0006,
44A2ATBR | 230 | 200090 (260 | 4 | 15 | 76 | 6 | 11 | 70 | 56 | 450 § o | 9 |55 | 14 |MIOscrew,
(9.06) 00020 | (10.2) | (0.16) | (0.59) | (2.99) | (0.24) | (0.43) | (2.76) | (2.20) <¢1 97 0 (0.35) | (0.22) | (0.55) |depth 18
7 7-0.0048 . -0.0006.
SSA2ATAR | 230 | 200050 (260 | 4 | 15 | 76 | 6 | 11 | 70 | 56 | ¢50 G, | 9 |55 | 14 |MIOscrew,
(9.06) <7~87j?j83§§> (102) | (0.16) | (0.59) | (2.99) | (0.24) | (0.43) | (2.76) | (2.20) (¢1497 0 s | ©39) | (022) 1(055) | depth 18
SSA2ATBR | 230 | 200000 | 260 | 4 | 15 | 96 | 6 | 11 | 90 | 80 | ¢50 .0 | 9 |55 | 14 |Ml0screw,
(9.06) <7 8740020) (102) | (0.16) | (0.59) | (3.78) | (0.24) | (0.43) | (3.54) | (3.15) (4)1 97 0 (0.35) | (0.22) | (0.55) |depth 18
7 7-0.0048 ) -0.0006.
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5.4 2§ eries[Dimensional[Drawings

Oil-lubrication type large size servomotors

LL
LT LM
—7‘4‘ T
Ly -V
: sy
i

wer | LR X Detailed View

KB2 of Shaft End
in mm (inches)
Motor type | Geartype |[Gear | L LL | LM LT | KB1 | KB2 | KL1 | KL2 R A | Axis center | Approx.
SGMG- ratio allgwable mass

radial load

N kg (Ib)
30A2AT7R |CHVIJ-4160 |1/29 | 687 192 | 145 47 115 171 140 88 495 | 228 16290 121
(27.1) | (7.56) | (5.71) | (1.85) | (4.53) | (6.73) | (5.51) | (3.46) | (19.5) | (8.98) (266.8)
44A2ATCR |CHVJ-4160 |1/21 | 721 226 179 47 149 205 140 88 495 228 14640 126
(28.4) | (8.90) | (7.05) | (1.85) | (5.87) | (8.07) | (5.51) | (3.46) | (19.5) | (8.98) (277.8)
44A2AT7R CHVIJ-4170 |1/29 | 785 226 179 47 149 205 140 88 559 243 19020 176
(30.9) | (8.90) | (7.05) | (1.85) | (5.87) | (8.07) | (5.51) | (3.46) | (22.0) | (9.57) (388.0)
55A2ATCR |CHVIJ-4170 |1/21 | 853 | 260 | 213 47 174 | 239 150 88 593 | 243 17180 191
(33.6) | (10.2) | (8.39) | (1.85) | (6.85) | (9.41) | (5.91) | (3.46) | (23.4) | (9.57) (421.1)
55A2AT7R CHVIJ-4175 |1/29 | 853 260 213 47 174 239 150 88 593 243 19020 191
(33.6) | (10.2) | (8.39) | (1.85) | (6.85) | (9.41) | (5.91) | (3.46) | (23.4) | (9.57) (421.1)
75A2ATBR |CHVIJ-4160 |1/11 | 863 | 334 | 287 47 248 | 313 150 88 529 | 228 11740 150
(34.0) | (13.2) | (11.3) | (1.85) | (9.76) | (12.3) | (5.91) | (3.46) | (20.8) | (8.98) (330.7)
T75A2ATCR |CHVI-4175 |1/21 | 927 | 334 | 287 47 248 | 313 150 88 593 | 243 17180 201
(36.5) | (13.2) | (11.3) | (1.85) | (9.76) | (12.3) | (5.91) | (3.46) | (23.4) | (9.57) (443.1)
T5A2AT7R CHVJ-4180 | 1/29 | 977 334 287 47 248 313 150 88 643 258 25600 232
(38.5) | (13.2) | (11.3) | (1.85) | (9.76) | (12.3) | (5.91) | (3.46) | (25.3) | (10.2) (511.5)
1AA2ATBR |CHVJ-4170 | 1/11 | 934 | 338 | 291 47 251 | 317 168 88 596 | 243 13800 | 230.5
(36.8) | (13.3) | (11.5) | (1.85) | (9.88) | (12.5) | (6.61) | (3.46) | (23.5) | (9.57) (508.2)
1AA2ATCR |CHVIJ-4185 | 1/21 | 984 338 291 47 251 317 168 88 646 258 23010 263.5
(38.7) | (13.3) | (11.5) | (1.85) | (9.88) | (12.5) | (6.61) | (3.46) | (25.4) | (10.2) (580.9)
1AA2AT7R |CHVIJ-4190 | 1/29 | 1077 | 338 291 47 251 317 168 88 739 285 35810 342.5
(42.4) | (13.3) | (11.5) | (1.85) | (9.88) | (12.5) | (6.61) | (3.46) | (29.1) | (11.2) (755.1)
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USING THE DIGITAL OPERATOR

5.4.1 Servomotor[Dimensional[Drawings cont.

in mm (inches)

Motor Flange dimensions Shaft end dimensions
type LA LB LC |LE |LG |LR | N |LZ | Q |QK S T | U | W v
SGMG
30A2AT7R | 310 | 27070%¢ | 340 | 4 | 20 | 89 | 6 11 | 90 | 80 | ¢60 9, | 11 7 18 | MI10 screw,
12.2) (10_61]]_1&?524z> (13.4) | (0.16) | (0.79) | (3.50) | (0.24) | (0.43) | (3.54) | (3.15) (¢2436 8 o (0.43) | (0.28) | (0.71) |depth 18
44A2ATCR | 310 | 2700050 | 340 | 4 | 20 | 89 | 6 | 11 | 90 | 80 | ¢60 §,, | 11 | 7 | 18 |MI0screw,
(12.2) 10.6:00022 (13.4) | (0.16) | (0.79) | (3.50) | (0.24) | (0.43) | (3.54) | (3.15) (¢2436 . (0.43) | (0.28) | (0.71) |depth 18
44A2AT7R | 360 | 3167092 | 400 | 5 | 22 | 94 | 8 | 14 | 90 | 80 | ¢70 §, . | 12 | 7.5 | 20 |MI2screw,
(14.2) 12.4-00024 (15.8) | (0.20) | (0.87) | (3.70) | (0.31) | (0.55) | (3.54) | (3.15) (¢,2.76 0 (0.47) | (0.30) | (0.79) |depth 24
SSA2ATCR | 360 | 316002 | 400 | 5 | 22 | 94 | 8 | 14 | 90 | 80 | 970 5, | 12 | 7.5 | 20 |MI2screw,
(14.2) 1243538523) (15.8) | (0.20) | (0.87) | (3.70) | (0.31) | (0.55) | (3.54) | (3.15) (¢,2.76 4010009 (0.47) | (0.30) | (0.79) |depth 24
SSA2ATTR | 360 | 316002 | 400 | 5 | 22 | 94 | 8 | 14 | 90 | 80 | ¢70 §, 0 | 12 | 75 | 20 |MI2screw,
(14.2) 12.41]]5&?523 (15.8) | (0.20) | (0.87) | (3.70) | (0.31) | (0.55) | (3.54) | (3.15) (¢2476 9 oo (0.47) | (0.30) | (0.79) |depth 24
SA2ATBR | 310 | 270005 | 340 | 4 | 20 | 89 | 6 | 11 | 90 | 80 | ¢60 §,, | 11 | 7 | 18 |Mi0screw,
122 00 13.4) | (0.16) | (0.79) | (3.50) | (0.24) | (0.43) | (3.54) | (3.15 ' 0.43) | (0.28) | (0.71) |depth 18
(122) 10_61)):&?523 (13.4) | (0.16) | (0.79) | (3.50) | (0.24) |(0.43) | (3.54) | (3.15) (¢2436 Ly (0.43) |(0.28) | (0.71) |dep
7SA2ATCR | 360 | 316092 | 400 | 5 |22 | 94 | 8 | 14 | 90 | 80 | ¢70 §, 0 | 12 | 75 | 20 |Mi2screw,
(14.2) (12.41)’_:&?52;‘) (15.8) | (0.20) | (0.87) | (3.70) | (0.31) | (0.55) | (3.54) | (3.15) (¢2476 4010009 (0.47) | (0.30) | (0.79) |depth 24
7SA2ATTR | 390 | 345002 | 430 | 5 | 22 [ 110 | 8 | 18 | 110 [ 100 | ¢80 §, ¢ | 14 | 9 | 22 |Mi2screw,
(15.4) 13_581)]_1&?523 (16.9) | (0.20) | (0.87) | (4.33) | (0.31) | (0.71) | (4.33) | (3.94) ( 93150 (0.55) | (0.35) | (0.87) |depth 24
IAA2ATBR | 360 | 316-0% | 400 5 22 94 8 14 90 80 970 916 12 | 7.5 | 20 |MI12 screw,
(14.2) 12‘43.:33523 (15.8) | (0.20) | (0.87) | (3.70) | (0.31) | (0.55) | (3.54) | (3.15) (¢,2.76 4010009 (0.47) | (0.30) | (0.79) |depth 24
IAAZATCR | 390 | 3450062 | 430 | 5 22 | 100 | 8 18 | 110 | 100 | ¢80 9, | 14 9 22 | M12 screw,
(15.4) (13-583.:385%) (16.9) | (0.20) | (0.87) | (3.94) | (0.31) | (0.71) | (4.33) | (3.94) < 93150 (0.55) | (0.35) | (0.87) |depth 24
1AA2ATTR | 450 | 400092 | 490 6 30 | 145 | 12 18 | 135 | 125 | ¢95 9 14 9 25 | M20 screw,
17.7) (15 74)10024> (19.3) | (024) | (1.18) | (5.71) | (0.47) | (0.71) | (5.31) | (4.92) < 0 > (0.55) | (0.35) | (0.98) |depth 34
©7-0.0059 ¢374 -0.0009
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5.4 2§ eries[Dimensional[Drawings

Low-backlash gear (1500 min-'), without brake

* Frange-mounted type

Grease-lubrication type small size servomotors

LL

LT LM

[Xe]

. A
3,.
m
©
$She

.
= o j:
N = | QR = U
g i L Detailed View
_ of Shaft End
KBt
KB2
in mm (inches)
Motor type | Geartype |Gear | L LL LM LR LT | KB1 | KB2 | KL1 | KL2 R | Axis center | Approx.
SGMG- ratio allowable mass
radial load | kg (Ib)
N
05A2AL1K 1/5 394 138 92 100 46 65 117 109 88 256 833 14
(15.5) | (5.43) | (3.62) | (3.94) | (1.81) | (2.56) | (4.61) | (4.29) | (3.46) | (10.1) (30.9)
05A2AL2K 1/9 406 138 92 100 46 65 117 109 88 268 980 14
BL2 (16.0) | (5.43) | (3.62) | (3.94) | (1.81) | (2.56) | (4.61) | (4.29) | (3.46) | (10.6) (30.9)
09A2AL1K 1/5 417 161 115 100 46 88 140 109 88 256 833 16
(16.4) | (6.34) | (4.53) | (3.94) | (1.81) | (3.46) | (5.51) | (4.29) | (3.46) | (10.1) (35.3)
09A2AL2K 1/9 429 161 115 100 46 88 140 109 88 268 980 16
(16.9) | (6.34) | (4.53) | (3.94) | (1.81) | (3.46) | (5.51) | (4.29) | (3.46) | (10.6) (35.3)
in mm (inches)
Motor type Flange dimensions Shaft end dimensions
SGMG- | LA LB IC | LE | LG |LH | N | LZ S Q |QK | QR | T u | w
OSA2ALIK | 160 | 1300, | 140 | 3 | 12 | 185 | 4 | 12 | 350 = | 55 | 47 | 1 8 | 5 | 10
630) |(5100 (5.51) | (0.12) | (0.47) | (7.28) | (0.16) | (0.47) <1 38 0 (2.17) | (1.85) | (0.039) | (0.31) | (0.20) | (0.39)
" 77-0.0016. “~-0.0006.
0SA2AL2K | 160 | 1300, | 140 | 3 | 12 [ 185 | 4 | 12 | 350 | 55 | 47 1 8 5 ] 10
(6.30) |(5.120 (5.51) | (0.12) | (0.47) | (7.28) | (0.16) | (0.47) (1 38 0 (2.17) | (1.85) | (0.039) | (0.31) | (0.20) | (0.39)
“77-0.0016. *~7-0.0006,
09A2AL1K | 160 13045’040 140 3 12 185 4 12 35_3016 55 47 1 8 5 10
630) |(5120 (5.51) | (0.12) | (0.47) | (7.28) | (0.16) | (047) |(1 38 0 (2.17) | (1.85) | (0.039) | (0.31) | (0.20) | (0.39)
*77-0.0016, *~7-0.0006,
09A2AL2K | 160 1304‘)’040 140 3 12 185 4 12 354‘;016 55 47 1 8 5 10
(6.30) <5 120 (5.51) | (0.12) | (0.47) | (7.28) | (0.16) | (0.47) (1 380 (2.17) | (1.85) | (0.039) | (0.31) | (0.20) | (0.39)
“77-0.0016, *7-0.0006,
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USING THE DIGITAL OPERATOR

5.4.1[Servomotor[Dimensional[Drawings cont.

Grease-lubrication type large size servomotors

LE R

LM Gy, LR
T i I‘LT_Q_’

$She

Kid
Ki.2
Js)
)
|
9LBp7

Detailed View
of Shaft End

KB1
KB2

in mm (inches)

Motor type | Geartype |Gear | L LL LM LR LT | KB1 | KB2 | KL1 | KL2 R | Axis center | Approx.
SGMG- ratio allowable mass
radial load | kg (Ib)
N

05A2AL5K 1/20 | 491 138 92 140 46 65 117 109 88 353 2650 31
(19.3) | (5.43) | (3.62) | (5.51) | (1.81) |(2.56) | (4.61) | (4.29) | (3.46) | (13.9) (68.3)

05A2AL7K 1/29 | 491 138 92 140 46 65 117 109 88 353 2940 31
(19.3) | (5.43) | (3.62) | (5.51) | (1.81) |(2.56) | (4.61) | (4.29) | (3.46) | (13.9) (68.3)

05A2AL8K BL3 1/45 | 501 138 92 140 46 65 117 109 88 363 3430 31
(19.7) | (5.43) | (3.62) | (5.51) | (1.81) |(2.56) | (4.61) | (4.29) | (3.46) | (14.3) (68.3)

09A2AL5K 1/20 | 514 161 115 140 46 88 140 109 88 353 2650 33
(20.2) | (6.34) | (4.53) | (5.51) | (1.81) | (3.46) | (5.51) | (4.29) | (3.46) | (13.9) (72.8)

09A2AL7K 1/29 | 514 161 115 140 46 88 140 109 88 353 2940 33
(20.2) | (6.34) | (4.53) | (5.51) | (1.81) | (3.46) | (5.51) | (4.29) | (3.46) | (13.9) (72.8)

09A2AL8K BLA 1/45 | 565 161 115 160 46 88 140 109 88 404 8040 53
(22.2) | (6.34) | (4.53) | (6.30) | (1.81) |(3.46) | (5.51) | (4.29) | (3.46) | (15.9) (116.8)

13A2AL1K 1/5 507 185 139 140 46 112 164 109 88 322 1670 28
(20.0) | (7.28) | (5.47) | (5.51) | (1.81) | (4.41) | (6.46) | (4.29) | (3.46) | (12.7) (61.7)

13A2AL2K BL3 1/9 534 185 139 140 46 112 164 109 88 349 1960 35
(21.0) | (7.28) | (5.47) | (5.51) | (1.81) | (4.41) | (6.46) | (4.29) | (3.46) | (13.7) (77.1)

13A2AL5K 1/20 | 538 185 139 140 46 112 164 109 88 353 2650 35
(21.2) | (7.28) | (5.47) | (5.51) | (1.81) | (4.41) | (6.46) | (4.29) | (3.46) | (13.9) (77.1)

13A2AL7K 1/29 | 579 185 139 160 46 112 164 109 88 394 6860 55
BLA (22.8) | (7.28) | (5.47) | (6.30) | (1.81) | (4.41) | (6.46) | (4.29) | (3.46) | (15.5) (121.3)

13A2AL8K 1/45 | 589 185 139 160 46 112 164 109 88 404 8040 55
(23.2) | (7.28) | (5.47) | (6.30) | (1.81) | (4.41) | (6.46) | (4.29) | (3.46) | (15.9) (121.3)

20A2AL1K 1/5 509 166 119 140 47 89 145 140 88 343 1670 32
BI3 (20.0) | (6.54) | (4.69) | (5.51) | (1.85) | (3.50) | (5.71) | (5.51) | (3.46) | (13.5) (70.5)

20A2AL2K 1/9 536 166 119 140 47 89 145 140 88 370 1960 39
(21.1) | (6.54) | (4.69) | (5.51) | (1.85) | (3.50) | (5.71) | (5.51) | (3.46) | (14.6) (86.0)

20A2AL5K 1/20 | 581 166 119 160 47 89 145 140 88 415 6080 39
(22.9) | (6.54) | (4.69) | (6.30) | (1.85) | (3.50) | (5.71) | (5.51) | (3.46) | (16.3) (86.0)

20A2AL7K 1/29 | 581 166 119 160 47 89 145 140 88 415 6860 39
(22.9) | (6.54) | (4.69) | (6.30) | (1.85) | (3.50) | (5.71) | (5.51) | (3.46) | (16.3) (86.0)

30A2AL1K 1/5 575 192 145 160 47 115 171 140 88 383 3820 53
(22.6) | (7.56) | (5.71) | (6.30) | (1.85) | (4.53) | (6.73) | (5.51) | (3.46) | (15.1) (116.8)

30A2AL2K BLA 1/9 607 192 145 160 47 115 171 140 88 415 4700 63
(23.9) | (7.56) | (5.71) | (6.30) | (1.85) | (4.53) | (6.73) | (5.51) | (3.46) | (16.3) (138.9)

30A2AL5K 1/20 | 607 192 145 160 47 115 171 140 88 415 6080 63
(23.9) | (7.56) | (5.71) | (6.30) | (1.85) | (4.53) | (6.73) | (5.51) | (3.46) | (16.3) (138.9)

44A2AL1K 1/5 609 226 179 160 47 149 205 140 88 383 3820 58
(24.0) | (8.90) | (7.05) | (6.30) | (1.85) | (5.87) | (8.07) | (5.51) | (3.46) | (15.1) (127.9)

44A2A1.2K 1/9 641 226 179 160 47 149 205 140 88 415 4700 68
(25.2) | (8.90) | (7.05) | (6.30) | (1.85) | (5.87) | (8.07) | (5.51) | (3.46) | (16.3) (149.9)
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5.4 2§ eries[Dimensional[Drawings

in mm (inches)

Motor type Flange dimensions Shaft end dimensions
SGMG- | LA LB LC | LE | LG N LZ S Q | QK | GR T U W
05A2AL5K | 220 | 1900, | 245 | 5 15 6 12 1500, | 75 | 65 1 9 | 55 | 14
(8:66) |(7450 965 | (020) | (059 | (024) | 047) |(1.970 (295) | (2.56) | (0.039) | (0.35) | (0.22) | (0.55)
©77-0.0018 *7 7 -0.0006.
0SA2AL7K | 220 | 1900, | 245 | 5 15 6 12 1508 |75 | 65 1 9 | 55 | 14
(8.66) |(7.480 9.65) | (0.20) | (0.59) | (0.24) | (0.47) (1 970 ) (295) | (2.56) | (0.039) | (0.35) | (0.22) | (0.55)
©77-0.0018. *7 7 -0.0006.
0SA2ALSK | 220 | 1900, | 245 | 5 15 6 12 | 500, | 75 | 65 1 9 55 | 14
(8.66) |(7.48 0 e ©065) | (020) | (059 | (024) | (047) |(1.970 ] | (295) | (256) | (0039) | (039) | (0:22) | (055)
09A2ALSK | 220 | 1900, | 245 | 5 15 6 12 | 500, | 75 | 65 1 9 |55 | 14
(8.66) |(7480 9.65) | (0200 | (059) | (0.24) | (0.47) |(1.97 0 (295) | (2.56) | (0.039) | (0.35) | (0.22) | (0.55)
©77-0.0018. —0.0006.
09A2AL7K | 220 | 190, | 245 | 5 | 15 | 6 | 12 | 500, | 75 | 65 1 9 | 55 | 14
(8.66) |(7.480 965 | (020) | (059) | (024) | (047) |(1.970 (295) | (2.56) | (0.039) | (0.35) | (0.22) | (0.55)
—0.0018 *7 7 -0.0006,
09A2ALSK | 280 |2400, | 310 | 5 18 6 14 | 609, | 9 | 78 1 11 7 18
1L0) |(9 45 s (122) | 020) | (0.71) | (024) | (0.55) (2.36 4?_000» (354) | 3.07) | (0.039) | (0.43) | (0.28) | (0.71)
13A2ALIK | 220 (1900, | 245 | 5 15 6 12 | 500, | 75 | 65 1 9 |55 | 14
(8:66) |(7.48 0 965 | (020) | (059 | (024) | 047 |(1970 (295) | (2.56) | (0.039) | (0.35) | (0.22) | (0.55)
-0.0018 —0.0006.
13A2AL2K | 220 | 1900, | 245 | 5 15 6 12 | 5085, | 75 | 65 1 9 |55 | 14
(8.66) |(7.48 0 e ©65) | (020) | (059) | (024) | 047) |(1.97.0, ) | (295) | (256) | (0.039) | (035) | (022) | (055
13A2AL5K | 220 1904?046 245 5 15 6 12 504‘;016 75 65 1 9 5.5 14
(866) |(7480 9.65) | (020) | (059) | (024) | (0.47) (1 97 0 ) (295) | (2.56) | (0.039) | (0.35) | (0.22) | (0.55)
©77-0.0018. *77-0.0006,
13A2AL7K | 280 | 2400, | 310 | 5 18 6 14 | 600, | 9 | 78 1 11 7 18
(110) |{9450 )| (122) | (020) | 071) | 024) | (055 |[236 5. (354) | 3.07) | (0.039) | (0.43) | (0.28) | (0.71)
13A2AL8K | 280 | 2400, | 310 | 5 18 6 14 | 600, | 9 | 78 1 11 7 18
(1L0) |(9 450 (122) | (020) | (0.71) | (024) | (055) |[236 0 (354) | 3.07) | (0.039) | (0.43) | (0.28) | (0.71)
-0.0018 -0.0007,
20A2ALIK | 220 (1900, | 245 | 5 15 6 12 | 500 |75 | 65 1 9 | 55 | 14
(8.66) |(7.480 965) | (020) | (0.59) | (0.24) | (047) |(1970 (295) | (2.56) | (0.039) | (0.35) | (0.22) | (0.55)
©7-0.0018 71 0.0006
20A2AL2K | 220 | 1900, | 245 | 5 15 | 6 12 1500, | 75 | 65 1 9 |55 | 14
(8.66) |(7480 965 | (020) | (059 | (024 | 047 |(1970 (295) | (2.56) | (0.039) | (0.35) | (0.22) | (0.55)
©77-0.0018 *7 7 -0.0006.
20A2AL5K | 280 |2400,. | 310 | 5 18 6 14 | 609, | 9 | 78 1 11 7 18
1L0) |(9 45 s (122) | 020) | O71) | 024) | 059 |(2360 ) | G549 | (GO7) | (0:039) | (043) | (028) | (0.71)
20A2AL7K | 280 | 2400, | 310 | 5 | 18 | 6 | 14 | 600, | 90 | 78 1 m |7 | 18
(11L0) |(9.450 )| (122) | (020) | O71) | 024) | 055) (36 o (354) | 3.07) | (0.039) | (0.43) | (0.28) | (0.71)
30A2ALIK | 280 [2400,. | 310 | 5 18 6 14 | 6035, 90 | 78 1 11 7 18
(11.0) <9.45 4(){0018> (122) | 020) | (0.71) | (024) | (0.55) (2.36 4{;0007> (354) | 3.07) | (0.039) | (0.43) | (0.28) | (0.71)
30A2AL2K | 280 [2400,. | 310 | 5 18 6 14 | 600, | 9 | 78 1 11 7 18
(110) |{9450 )| (122) | (020) | O71) | (024) | (055) [(2360 | | (G54 | G07) | 0039) | 043) | (0.28) | O
30A2AL5K | 280 | 2400, | 310 | 5 18 6 14 | 600, | 90 | 78 1 11 7 18
(110) ({9450 )| (122) | (020) | O71) | (024) | (055) |(2.36 5. (354) | 3.07) | (0.039) | (0.43) | (0.28) | (0.71)
44A2ALIK | 280 | 2400, | 310 | 5 | 18 | 6 | 14 | 600, | 90 | 78 1 m |7 | 18
(11.0) <9.45 D) | (22| 0200 | 071 | 024) | 055) (236 O (354) | 3.07) | (0.039) | (0.43) | (0.28) | (0.71)
44A2AL2K | 280 [2400,. | 310 | 5 18 6 14 | 600, | 90 | 78 1 11 7 18
(11.0) <9.45 Do) | (22| 0200 | ©71) | 024) | 055) [[2.360 ) | B54) | G07) | (0:039) | 043) | 028) | (071
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USING THE DIGITAL OPERATOR

5.4.1 Servomotor[Dimensional[Drawings cont.

Shaft end tap specifications

Q dtapxL

in mm (inches)
. Gear type Shaft Shaft dxL
R o diameter length
— S Q
BL2 35 (1.38) 55 (2.17) M8 X 16
BL3 50 (1.97) 75 (2.95) M10 x 20
BL4 60 (2.36) 90 (3.54) MI12 X 24

Detailed dimensions of IMT gear

- 8 g Gear ratio A
rh_ll g o :
! | < 1/5 6(0.24)
Félee

| 4
FH—=tto : 2
(Motor) | lr!* 3l o3 B ’—L; 1/9 18 (0.71)
UK 4| 1/20, 1/29 39 (1.54)
0t
s |_a_wjuloeizo)l | 55 1/45 47 (1.85)
3
(BL2)

LT in mm (inches)
: H ‘l “ Gear ratio A
bl _
wnoror 1 T = TR T T 1/5 11 (0.43)
I s r 1/9 38 (1.50)
L1
_LiH }u 120, 1/29 46 (1.81)
K 1/45 52 (2.05)
52 A 23 |15¢] 33 | 25 75
57 2
(BL3)
TTTLA in mm (inches)
i H ‘ ‘ Gear ratio A
: :: : ’A T ’ /5 16 (0.63)
mood T IT VT 8T T IEEN T 1% 1/9 48 (1.89)
| !: | 1/20, 1/29 55 (2.17)
IR
g | 1/45 58 (2.28)
_ddbA hi
<L
6 A 2711841 38 125 96
SJ 2

(BL.4)
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5.4 2§ eries[Dimensional[Drawings

B SGMG-JJACIB Servomotor (1000 min~1)

Incremental encoder (8192 P/R)

L

LL LR
LM

L

~

1] 0.04 JA]
LG £ 0U0TS
=T O[¢$0.04 [A

! (20.0016)

LC

Z@ S

[0100(3.94)

=]
4S
LC

4B

4 LI

KL2

KL1

B—t<
N

; —— e
& Ki=
4-412
3 kB! MTG Holes

-

{0.0016)
(44A2B, 60A2B ONLY)

Detailed View of Shaft End for SGMG-03A2B to -09A2B

LR
| LE
LF1 ﬁ
¥
(‘}')l _______________ o -
- et :';1
£ i
L9

Detailed View of Shaft End for SGMG-12A2B to -60A2B

LE
LF1

LF2

451
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USING THE DIGITAL OPERATOR

5.4.1[Servomotor[Dimensional[Drawings cont.

in mm (inches)

Type L LL LM LR LT | KB1 | KB2 IE | KL1 | KL2
SGMG-
03A2B | 196 138 92 58 46 65 17 - 109 |88
(7.72) | (5.43) |(3.62) |(2.28) |(1.81) | (2.56) | (4.61) 4.29) | (3.46)
06A2B | 219 161 115 58 46 88 140 - 109 |88
(8.62) |(6.34) |(4.53) |(2.28) |(1.81) |(3.46) | (5.51) 4.29) | (3.46)
09A2B | 243 185 139 58 46 112 [164 - 109 |88
9.57) |(7.28) |(5.47) |(2.28) |(1.81) | (4.41) | (6.46) (4.29) | (3.46)
12A2B | 245 166 119 79 47 89 145 - 140 |88
9.65) |(6.54) |(4.69) |(3.11) |(1.85) |(3.50) | (5.71) (5.51) | (3.46)
20A2B | 271 192 145 79 47 115|171 - 140 |88
(10.67) | (7.56) |(5.71) |(@B.11) |(1.85) | (4.53) | (6.73) (5.51) | (3.46)
30A2B | 305 226 179 79 47 149|205 - 140 |88
(12.01) |(8.90) |(7.05) |(3.11) |(1.85) | (5.87) |(8.07) (5.51) | (3.46)
44A2B | 373 260 213 13 |47 174|239 125 [150 |88
(14.69) | (10.24) | (8.39) |(4.45) |(1.85) |(6.85) | (9.41) |(4.92) |(5.91) |(3.46)
60A2B | 447 334 287 13 |47 248 313 125 [150 |88
(17.60) | (13.15) | (11.30) |(4.45) |(1.85) | (9.76) | (12.32) |(4.92) | (5.91) | (3.46)

in mm (inches)

Type Flange dimensions
SGMG- | A" [ LB LC | LE | LA LF2 LG | LH | L | L2 | Lz
03A2B | 145 0 130 |6 6 - 12 165 |45 - 9
.71) | 119 - 0035 |(5.12) |(0.24) | (0.24) (0.47) | (6.50) | (1.77) (0.35)
0
(433 _ 0,0014)
06A2B | 145 0 130 |6 6 - 12 165 |45 - 9
.71) | 119 - 0035 |(5.12) |(0.24) | (0.24) (0.47) | (6.50) | (1.77) (0.35)
0
(433 _ 0,0014)
09A2B | 145 0 130 |6 6 - 12 165 |45 - 9
.71) | 110- 0035 |(5.12) | (0.24) | (0.24) (0.47) | (6.50) | (1.77) (0.35)
(433 _ 0,0014)
12A2B | 200 o [180 [32 |3 0.5 18 230 |76 62 135

(7.87) | 1143 — 0.025 | (7.09) | (0.13) | (0.12) | (0.0197) | (0.71) | (9.06) | (2.99) | (2.44) | (0.53)

0
(450 _ 90,0010

20A2B | 200 o [180 [32 |3 0.5 18 230 |76 62 135
(7.87) | 1143 - 0.025 | (7.09) |(0.13) | (0.12) | (0.0197) | (0.71) | (9.06) | (2.99) | (2.44) |(0.53)

0
(4.50 _ ¢.0010)

30A2B | 200 o [180 [32 |3 0.5 18 230 |76 62 135
(7.87) | 1143 - 0.025 | (7.09) |(0.13) | (0.12) | (0.0197) | (0.71) | (9.06) | (2.99) | (2.44) |(0.53)

0
(4.50 _ ¢.0010)

44A2B | 200 o [180 [32 |3 0.5 18 230 |76 62 135
(7.87) | 1143 - 0.025 | (7.09) |(0.13) | (0.12) | (0.0197) | (0.71) | (9.06) | (2.99) | (2.44) |(0.53)

0
(450 _ 90,0010

60A2B | 200 o [180 [32 |3 0.5 18 230 |76 62 135
(7.87) | 1143 - 0.025 | (7.09) |(0.13) | (0.12) | (0.0197) | (0.71) | (9.06) | (2.99) | (2.44) |(0.53)

0
(4.50 _ ¢.0010)

328



5.4 2§ eries[Dimensional[Drawings

in mm (inches)

Type Shaft end dimensions Approx.
SGMG- mass
S S1 Q kg
(Ib)
03A2B 0 30 40 5.5

19 _ 0013 |(1.18) | (1.57) | (12.12)

0
(0.75 _ ¢.0005)

06A2B 0 30 40 7.6
19 _o013 |(1.18) |(1.57) | (16.75)

0
(0.75 _ ¢.0005)

09A2B 0 30 40 9.6
22 _ 0013 |(1.18) | (1.57) |(21.16)

0
(0.87 _ ¢.0005)

12A2B +001 |45 76 14
35 o (1.77) | (2.99) | (30.86)
+ 0.0004
138" 5 )
20A2B +001 |45 76 18
35 o (1.77) | (2.99) | (39.62)
+ 0.0004
138" 5 )
30A2B +001 |45 76 23
35 o (1.77) | (2.99) | (50.69)
+ 0.0004
138" 5 )
44A2B 0 45 110 |30

42 _ o016 |(1.77) | (4.33) |(66.12)

0
(1.65 _ 0.0006)

60A2B 0 45 110 |40
42 _ o016 |(1.77) | (4.33) |(88.16)

0
(1.65 _ 0.0006)

Note 1) Incremental encoder (8192 P/R) is used as a detector.

2) SGMG-03A2B to -30A2B do not contain eyebolts.
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USING THE DIGITAL OPERATOR

5.4.1 Servomotor[Dimensional[Drawings cont.

* Connector Wiring on Detector Side

Receptacle: MS3102A20-29P

Plug (To be prepared by customer) (L type): MS3108B20-29S or
(Straight type) MS3106B20-29S

Cable Clamp: (To be prepared by customer) MS3057-12A

Encoder Wiring Specifications

A channel output

A channel output

B channel output

B channel output

C channel output

C channel output
ov

+5V DC

FG (Frame Ground)

—HlwlDO|IZ([Z|r (X

CII(OMmOooO|w| >

Note 1) Terminals Kto T are not used.

2) Receptacle, plug and cable clamp are common regardless of motor capacity.

* Connector Wiring on Motor Side

Motor Wiring Specifications

A A | Phase U
(<] <]
c. B B | Phase V
C | Phase W
D | Ground terminal

Note Receptacle, plug and cable clamp differ depending on the capacity. Refer to 6) Connectors
on Detector and Motor Sides (page 392).
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Incremental encoder (8192 P/R), with brake

* 0.3 to 3.0kW

LL LR

LM 1] 0.04 [A]

LG LE (Q.0016)
$0.04TA]

(20.0016)

LN
g
oz | B

L

-

C

¢S

[]100(3.94)

418
Lc

LI

KL2

KL1

[,
L[]
B

Detailed View of Shaft End for SGMG-03A2BAB to -09A2BAB

#LIA

Detailed View of Shaft End for SGMG-12A2BAB to -30A2BAB

LR

m

¥
[ g g
4
-
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USING THE DIGITAL OPERATOR

5.4.1 Servomotor[Dimensional[Drawings cont.

332

in mm (inches)

Type Flange dimensions
SGMG- | A [ LB LC | LE | LA LF2 LG | LH | L | L2 | Lz
03A2BAB | 145 0 130 |6 6 - 12 165 |45 - 9
.71) | 110- 0035 |(5.12) |(0.24) | (0.24) 0.47) | (6.50) | (1.77) (0.35)
0
(433 _ 0.0014)
06A2BAB | 145 0 130 |6 6 - 12 165 |45 - 9
.71) | 110- 0035 |(5.12) |(0.24) | (0.24) 0.47) | (6.50) | (1.77) (0.35)
0
(433 _ 0.0014)
09A2BAB | 145 0 130 |6 6 - 12 165 |45 - 9
.71) | 110- 0035 |(5.12) |(0.24) | (0.24) 0.47) | (6.50) | (1.77) (0.35)
0
(433 _ 0.0014)
12A2BAB | 200 o [180 [32 |3 0.5 18 230 |76 62 135
(7.87) | 1143~ 0.025 | (7.09) |(0.13) | (0.12) | (0.0197) | (0.71) | (9.06) | (2.99) | (2.44) | (0.53)
0
(450 _ 0.0010)
20A2BAB | 200 o [180 [32 |3 0.5 18 230 |76 62 135
(7.87) | 1143 — 0,025 | (7.09) |(0.13) | (0.12) | (0.0197) | (0.71) | (9.06) | (2.99) | (2.44) | (13.5)
0
(450 _ 9.0010)
30A2BAB | 200 o [180 [32 |3 0.5 18 230 |76 62 135
(7.87) | 1143 - 0025 | (7.09) | (0.13) | (0.12) | (0.0197) | (0.71) | (9.06) | (2.99) |(2.44) | (0.53)
(450 _ 0,0010)




5.4 2§ eries[Dimensional[Drawings

in mm (inches)

Type Shaft end dimensions Approx.
SGMG- mass
S S1 Q kg
(bl)
03A2BAB 0 30 40 7.5
19 _ 0013 |(1.18) | (1.57) | (16.53)
0
(0.75 _ ¢.0005)
06A2BAB 0 30 40 9.6
19 _ 0013 |(1.18) | (1.57) | (21.16)
0
(0.75 _ ¢.0005)
09A2BAB 0 30 40 12
22 _0013 |(1.18) | (1.57) | (26.45)
0
(0.87 _ ¢.0005)
12A2BAB +001 |45 76 19
35 o (1.77) | (2.99) | (41.88)
+ 0.0004
138" 5 )
20A2BAB +001 |45 76 23.5
35 o (1.77) | 2.99) | (51.79)
+ 0.0004
138" 5 )
30A2BAB +001 |45 76 28.5
35 o (1.77) | (2.99) | (62.81)
+ 0.0004
(138" 5 )
Note

Incremental encoder (8192 P/R) is used as a detector.

* Connector Wiring on Motor Side

Frame ground (FG)

A | Phase U Brake terminal
B | Phase V Brake terminal
C| Phase W -

D
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USING THE DIGITAL OPERATOR

5.4.1[Servomotor[Dimensional[Drawings cont.

* 4.4 to 6.0kW

LL LR
LT LM (004 [A
LG, | LE ~rs A LC
©140.04 [A]
(20.0016) !
_ 7 PR
® » 128 S
=3 — - Ly
= — @ o
ol 8
3l — ! :
3| =
X
x|

4-¢1Z
: KB MTG Holes
l (0:0016)

g oume — \Jle.
L ©® é /%Hééi

Detailed View of Shaft End

LR

» oS5
B — g3
! F*ss.

in mm (inches)

Type L LL LM LR LT | KB1 | KB2 | KB3 IE | KL1 | KL2 | KL3
SGMG-
44A2BAB | 424 311 264 113 |47 174  [290 231 125 |150 |88 123
(16.69) | (12.24) | (10.39) |(4.45) |(1.85) | (6.85) | (11.42) |(9.09) |(4.92) |(5.91) |(3.46) | (4.84)
60A2BAB | 498 385 338 13 |47 248 364 305 125 |150 |88 123
(19.61) | (15.16) | (13.31) |(4.45) | (1.85) | (9.76) | (14.33) | (12.01) | (4.92) | (5.91) | (3.46) | (4.84)

in mm (inches)

Type Flange dimensions
SGMG- A [ LB LC | LE | LF1 LF2 LG | LH | L1 | W2 | Lz
44A2BAB | 200 o |180 |32 |3 05 18 230 |76 62 13.5

(7.87) | 1143 ~ 0,025 | (7.09) | (0.13) | (0.12) | (0.0197) | (0.71) | 9.06) | (2.99) | 2.44) | (0.53)

0
(4.50 _ 0.0010)

60A2BAB | 200 o [180 [32 |3 0.5 18 230 |76 62 135
(7.87) | 1143 — 0,025 | (7.09) |(0.13) | (0.12) | (0.0197) | (0.71) | (9.06) | (2.99) | (2.44) | (0.53)

0
(4.50 _ 0.0010)
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in mm (inches)

Type Shaft end dimensions Approx.
SGMG- mass
S S1 Q kg
(Ib)
44A2BAB 0 45 110 35

42 _o0016 |(1.77) | (4.33) | (77.14)

0
(1.65 _ 0.0006)

60A2BAB 0 45 110 [455
42 _ 0016 |(1.77) | (4.33) |(100.28)

0
(1.65 _ 0.0006)

Note Incremental encoder (8192 P/R) is used as a detector.

* Connector Wiring on Motor Side

Brake terminal
Brake terminal

o
>
[
oO|m| >

Phase U
Phase V
Phase W
Frame ground (FG)

g|O|w| >
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USING THE DIGITAL OPERATOR

5.4.1[Servomotor[Dimensional[Drawings cont.

Absolute encoder (15bit : 8192 P/R, 12 bit : 1024 P/R)

L

L LR
LT LM Tooi Tl
0.0076
L6 | LE a8, Lc
(00.0076)
3 ﬁ (ﬁ B
LS 0 Kg‘_ TN\
8 =i " L/
i = = = S
o [ H /. 7
§ =
- ~ s w
2 T 4 . ) %‘d 3 =
51/ @ @ 441z -
; . Al MTG Holes  Locnd
KB2

(0.0016)
(44ASB, 60ASB ONLY)

Detailed View of Shaft End for SGMG-03ASB to -09ASB

LR
e
ol
CE

Detailed View of Shaft End for SGMG-12ASB to -60ASB

LR

4+
—
m

-
n
-

LF2-=

451
48]
#LI2
$LI
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in mm (inches)

Type L LL LM LR LT | KB1 | KB2 IE | KL1 | KL2
SGMG-
03ASB | 210 152 92 58 60 65 131 - 109 |88
8.27) |(5.98) |(3.62) |(2.28) |(2.36) | (2.56) | (5.16) (4.29) | (3.46)
06ASB | 233 175 115 58 60 88 154 - 109 |88
9.17) |(6.89) |(4.53) |(2.28) |(2.36) | (3.46) | (6.06) 4.29) | (3.46)
09ASB | 257 199 139 58 60 112 [178 - 109 |88
(10.12) | (7.83) |(5.47) |(2.28) |(2.36) | (4.41) | (7.01) (4.29) | (3.46)
12ASB | 259 180 119 79 61 89 159 - 140 |88
(10.20) |(7.09) |(4.69) |(@3.11) |(2.40) | (3.50) | (6.26) (5.51) | (3.46)
20ASB | 285 206 145 79 61 115 [ 185 - 140 |88
(11.22) | 8.11) |(B.71) |@.11) |(2.40) | (4.53) |(7.28) (5.51) | (3.46)
30ASB | 319 240 179 79 61 149 [219 - 140 |88
(12.56) | (9.45) |(7.05) |(@3.11) |(2.40) | (5.87) |(8.62) (5.51) | (3.46)
44ASB | 387 274 213 113 |61 174 |253 125 |150 |88
(15.24) | (10.79) | (8.39) |(4.45) |(2.40) | (6.85) | (9.96) |(4.92) |(5.91) |(3.46)
60ASB | 461 348 287 113 |61 248 |[327 125 |150 |88
(18.15) | (13.70) | (11.30) |(4.45) |(2.40) | (9.76) | (12.87) | (4.92) | (5.91) | (3.46)

in mm (inches)

Type Flange dimensions
SGMG- | A [ LB LC | LE | LA LF2 LG | LH [ L | L2 | Lz
03ASB | 145 0 130 |6 6 - 12 165 |45 - 9
G.71) | 110- 0.035 |(512) | (0.24) |(024) 0.47) | (6.50) | (1.77) (0.35)
(433 _ 0.0014)
06ASB | 145 0 130 |6 6 - 12 165 |45 - 9
.71) | 119 - 0035 |(5.12) |(0.24) | (0.24) 0.47) | (6.50) | (1.77) (0.35)
0
(433 _ 0,0014)
09ASB | 145 0 130 |6 6 - 12 165 |45 - 9
.71) | 119 - 0035 |(5.12) |(0.24) | (0.24) 0.47) | (6.50) | (1.77) (0.35)
0
(433 _ 0.0014)
12ASB | 200 o |180 [32 |3 0.5 18 230 |76 62 13.5

(7.87) | 1143 — 0,025 | (7.09) | (0.13) | (0.12) | (0.0197) | (0.71) | (9.06) | (2.99) | (2.44) | (0.53)

0
(4.50 _ ¢.0010)

20ASB | 200 o [180 [32 |3 0.5 18 230 |76 62 135
7.87) | 1143 - 0.025 | (7.09) |(0.13) |(0.12) | (0.0197) | (0.71) | (9.06) | (2.99) | (2.44) |(0.53)

0
(4.50 _ ¢.0010)

30ASB | 200 o [180 [32 |3 0.5 18 230 |76 62 135
(7.87) | 1143 - 0.025 | (7.09) |(0.13) |(0.12) | (0.0197) | (0.71) | (9.06) | (2.99) | (2.44) |(0.53)

0
(450 _ 90,0010

44ASB | 200 o |180 [32 |3 0.5 18 230 |76 62 135
7.87) | 1143 — 0,025 | (7.09) |(0.13) |(0.12) | (0.0197) | (0.71) | (9.06) | (2.99) | (2.44) |(0.53)

0
(450 _ 90,0010

60ASB | 200 o [180 [32 |3 0.5 18 230 |76 62 135
(7.87) | 1143 - 0.025 | (7.09) |(0.13) |(0.12) | (0.0197) | (0.71) | (9.06) | (2.99) | (2.44) |(0.53)

0
(4.50 _ ¢.0010)
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5.4.1[Servomotor[Dimensional[Drawings cont.

in mm (inches)

Type Shaft end dimensions Approx.
SGMG- mass
S S1 Q kg
(Ib)
03ASB 0 30 40 5.9

19 _o013 |(1.18) |(1.57) |(13.00)

0
(0.75 _ ¢.0005)

06ASB 0 30 40 8.0
19 _o013 |(1.18) |(1.57) | (17.63)

0
(0.75 _ ¢.0005)

09ASB 0 30 40 10
22 _ 0013 |(1.18) | (1.57) |(22.04)

0
(0.87 _ ¢.0005)

12ASB +001 |45 76 14
35 o (1.77) | (2.99) | (30.86)
+ 0.0004
138" 5 )
20ASB +001 |45 76 18.5
35 o (1.77) | (2.99) | (40.77)
+ 0.0004
138" 5 )
30ASB +001 |45 76 24
35 o (1.77) | (2.99) | (52.90)
+ 0.0004
138" 5 )
44ASB 0 45 110 |30

42 _ o016 |(1.77) | (4.33) |(66.12)

0
(1.65 _ ¢.0006)

60ASB 0 45 110 |40
42 _ o016 |(1.77) | (4.33) |(88.16)

0
(1.65 _ 0.0006)

Note 1) Absolute encoder (15bit : 8192 P/R) is used as a detector.

2) SGMG-03ASB to -30ASB do not contain eyebolts.
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* Connector Wiring on Detector Side

Receptacle: MS3102A20-29P

Plug (To be prepared by customer) (L type): MS3108B20-29S or
(Straight type) MS3106B20-29S

Cable Clamp: (To be prepared by customer) MS3057-12A

Encoder Wiring Specifications

A channel output K
/A channel output L
B channel output M
/B channel output N
Z (C) channel output | P
R
S
T

Reset
0V (battery)
3.6V (battery)

/Z (C) channel output
ov

+5V DC

FG (Frame Ground)

CII(OMmOooO|w| >

Note 1) Terminals K to P are not used.

2) Receptacle, plug and cable clamp are common regardless of motor capacity.

* Connector Wiring on Motor Side

Motor Wiring Specifications

D A A | Phase U
c, B B | Phase V
C| Phase W

D | Ground terminal

Note Receptacle, plug and cable clamp differ depending on the capacity. Refer to 6) Connectors
on Detector and Motor Sides (page 392).
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Absolute encoder (15bit : 8192 P/R, 12 bit : 1024 P/R), with brake

« 0.3 10 3.0kW
L
LL LR
LT LM
LG LE -L LC
OL#004 A
(20.0016)
- 3 & B
= g %7
a 2 Q
o [ ] ‘ %7\‘7
- X .
2 e 14

KB1

\Fel
oz | =
MTG Holes

KB2

(0.0008)

Detailed View of Shaft End for SGMG-03ASBAB to -09ASBAB

LR
LE

LF1 1

451

45
$LJ1

&,

o~

Detailed View of Shaft End for SGMG-12ASBAB to -30ASBAB

LR

LF2

LE
LF1

-
@
-

% a
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in mm (inches)

Type Flange dimensions
SGMG- A [ LB LC | LE | LF1 LF2 LG | LH | L | L2 | LZ
03ASBAB | 145 0 130 |6 6 - 12 165 |45 - 9
.71) | 19— 0035 |(5.12) |(0.24) | (0.24) 0.47) | (6.50) | (1.77) (0.35)
0
(433 _ 0.0014)
06ASBAB | 145 0 130 |6 6 - 12 165 |45 - 9
.71) | 119- 0035 |(5.12) |(0.24) | (0.24) 0.47) | (6.50) | (1.77) (0.35)
0
(433 _ 0.0014)
09ASBAB | 145 0 130 |6 6 - 12 165 |45 - 9
.71) | 119- 0035 |(5.12) |(0.24) | (0.24) 0.47) | (6.50) | (1.77) (0.35)
0
(433 _ 0.0014)
12ASBAB | 200 o [180 [32 |3 0.5 18 230 |76 62 135

7.87) | 1143~ 0.025 | (7.09) | (0.13) | (0.12) | (0.0197) | (0.71) | (9.06) | (2.99) | (2.44) | (0.53)

0
(450 _ 0.0010)

20ASBAB | 200 o [180 [32 |3 0.5 18 230 |76 62 135
7.87) | 1143~ 0.025 | (7.09) |(0.13) |(0.12) | (0.0197) | (0.71) | (9.06) | (2.99) | (2.44) |(0.53)

0
(450 _ 0.0010)

30ASBAB | 200 o [180 [32 |3 0.5 18 230 |76 62 135
7.87) | 1143~ 0.025 | (7.09) |(0.13) |(0.12) | (0.0197) | (0.71) | (9.06) | (2.99) | (2.44) |(0.53)

0
(4.50 _ ¢.0010)
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in mm (inches)

Type Shaft end dimensions Approx.
SGMG- mass
S S1 Q kg
(Ib)
03ASBAB 0 30 40 7.9

19_ 0013 |(1.18) | (1.57) | (17.41)

0
(0.75 _ ¢.0005)

06ASBAB 0 30 40 10
19 _0013 |(1.18) |(1.57) | (22.04)

0
(0.75 _ ¢.0005)

09ASBAB 0 30 40 12
22 _ 0013 |(1.18) | (1.57) | (26.45)

0
(0.87 _ ¢.0005)

12ASBAB +001 |45 76 19.5
35 o (1.77) | (2.99) | (42.98)
+ 0.0004
(138" 5 )
20ASBAB +001 |45 76 23.5
35 o (1.77) | (2.99) | (51.79)
+ 0.0004
(138" 5 )
30ASBAB +001 |45 76 29
35 o (1.77) | (2.99) | (63.92)
+ 0.004
(138" 5 )

Note Absolute encoder (15bit : 8192 P/R) is used as a detector.

* Connector Wiring on Motor Side

Motor Wiring Specifications

A | Phase U E | Brake terminal
B | Phase V F | Brake terminal
C | Phase W G| -

D | Frame ground (FG)
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* 4.4 t0 6.0kW
L
LL LR
LT LM — 1] 004 [A]
LG LE 0.0016 Lc
O $0.04 E
(20.0016)

[1100(3.94)

#LB
Lc

o - gz %
H_/ ©® E|\] _
| (7] 0.04 | :/I-'I?Gleioles

KB (0.0016)
KB3

KB2

KL3

KL1

Detailed View of Shaft End

LR

LE

LF2 LLF1

I

S1
| #3]
$LI2
éLJ1

&

Q
in mm (inches)
Type L LL LM LR LT | KB1 | KB2 | KB3 IE | KL1 | KL2 | KL3
SGMG-

44ASBAB | 438 325 264 113 |61 174 | 304 231 125 |150 |88 123
(17.24) |(12.80) | (10.39) | (4.45) | (2.40) |(6.85) | (11.97) |(9.09) |(4.92) |(5.91) | (3.46) | (4.84)
60ASBAB | 512 399 338 113 |61 248 | 378 305 125 |150 |88 123
(20.16) | (15.71) | (13.31) | (4.45) | (2.40) |(9.76) | (14.88) | (12.01) | (4.92) | (5.91) | (3.46) | (4.84)

in mm (inches)

Type Flange dimensions
SGMG- A [ LB LC LE | LF1 LF2 LG | LH | LN | L2 | Lz
44ASBAB | 200 0o |180 |32 |3 0.5 18 230 |76 62 13.5

7.87) | 1143~ 0.025 | (7.09) |(0.13) | (0.12) | (0.0197) | (0.71) | (9.06) | (2.99) | (2.44) | (0.53)

0
(4.50 _ ¢.0010)

60ASBAB | 200 o [180 [32 |3 0.5 18 230 |76 62 135
7.87) | 1143 0,025 | (7.09) |(0.13) |(0.12) | (0.0197) | (0.71) | (9.06) | (2.99) | (2.44) |(0.53)

0
(4.50 _ ¢.0010)
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in mm (inches)

Type Shaft end dimensions Approx.
SGMG- mass
S S1 Q kg
(Ib)
44ASBAB 0 45 110 36

42 _o016 |(1.77) | (4.33) | (79.34)

0
(1.65 _ 0.0006)

60ASBAB 0 45 110 |50
42 _o016 |(1.77) | (4.33) |(110.20)

0
(1.65 _ 9.0006)

Note Absolute encoder (15bit : 8192 P/R) is used as a detector.

* Connector Wiring on Brake and Motor Sides
A | Brake terminal
8 Ro Brake terminal

oB c

Phase U
Phase V
Phase W
Frame ground (FG)

vs}

g|O|w| >
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Standard backlash gear (1000 min-1), without brake

* Foot-mounted type

Grease-lubrication type servomotors

L
LL R
LT LM
KB2
S KBl
- 1 | Q
— ; + - 34 QK
2o LH ] 1 1 N @ T
x| | u *%v
= - =
= - == - :t:
=1 e
Fo[ e
- o Detailed View
f E | {XC of Shaft End
== N 1
1
XR M$G Holes
in mm (inches)
Motor type | Geartype |[Gear| L |LL |LM | LT | KB | KB |KL1 |[KL2 | R A B C Shaft Approx.
SGMG- ratio 1|2 center | mass
allowable | kg (Ib)
radial load
N
03A2BSAR |CNHX-4095 | 1/6 |380 | 138 | 92 | 46 65 | 117 | 109 | 88 | 242 | 209 | 152 10040]5 2360 20.5
(15.0) | (5.43) | (3.62) | (1.81) | (2.56) | (4.61) | (4.29) | (3.46) | (9.53) | (8.23) | (5.98) <3 940' ) (45.2)
°70.020
03A2BSBR | CNHX-4095 | 1/11 | 380 | 138 | 92 | 46 65 | 117 | 109 | 88 | 242 | 209 | 152 1003; 2890 20.5
(15.0) | (5.43) | (3.62) | (1.81) | (2.56) | (4.61) | (4.29) | (3.46) | (9.53) | (8.23) | (5.98) <394u“ ) (45.2)
=7 0.020
03A2BSCR |CNHX-4105 | 1/21 | 394 | 138 | 92 46 65 | 117 | 109 | 88 | 256 | 209 | 152 100345 5390 22.5
(15.5) | (5.43) | (3.62) | (1.81) [ (2.56) | (4.61) | (4.29) | (3.46) | (10.1) |(8.23) | (5.98) (3.9430%) (49.6)
03A2BS7R |CNHX-4105 | 1/29 | 394 | 138 | 92 46 65 | 117 | 109 | 88 | 256 | 209 | 152 1004"]5 5390 22.5
(15.5) | (5.43) | (3.62) | (1.81) [ (2.56) | (4.61) | (4.29) | (3.46) | (10.1) |(8.23) | (5.98) <3 940' (49.6)
°77-0.020
06A2BSAR |CNHX-4105 | 1/6 | 417 | 161 | 115 | 46 88 [ 140 | 109 | 88 | 256 | 209 | 152 1003i 3720 24.6
(16.4) | (6.34) | (4.53) | (1.81) [ (3.46) | (5.51) | (4.29) | (3.46) | (10.1) |(8.23) | (5.98) <394o“ ) (54.2)
=7 0.020
06A2BSBR | CNHX-4105 | 1/11 | 417 | 161 | 115 | 46 88 [ 140 | 109 | 88 | 256 | 209 | 152 10040); 4550 24.6
(16.4) | (6.34) | (4.53) | (1.81) [ (3.46) | (5.51) | (4.29) | (3.46) | (10.1) |(8.23) | (5.98) 3940“ ) (54.2)
=70.020
06A2BSCR | CNHX-4115 | 1/21 | 449 | 161 | 115 | 46 88 [ 140 | 109 | 88 | 288 | 257 | 204 12040]_5 7070 34.6
(17.7) | (6.34) | (4.53) | (1.81) [ (3.46) | (5.51) | (4.29) | (3.46) | (11.3) | (10.1) | (8.03) <44724c;020 (76.3)
06A2BS7R | CNHX-4115 | 1/29 | 449 | 161 | 115 | 46 88 | 140 | 109 | 88 | 288 | 257 | 204 120345 7860 34.6
(17.7) | (6.34) | (4.53) | (1.81) [ (3.46) | (5.51) | (4.29) | (3.46) | (11.3) | (10.1) | (8.03) <4.724[;020> (76.3)
09A2BSAR |CNHX-4105 | 1/6 | 441 | 185 | 139 | 46 | 112 | 164 | 109 | 88 | 256 | 209 | 152 1003; 3720 26.6
(17.4) | (7.28) | (5.47) | (1.81) | (4.41) | (6.46) | (4.29) | (3.46) | (10.1) | (8.23) | (5.98) (;94lf ) (58.6)
=7 0.020
09A2BSBR [CNHX-4105 | 1/11 | 441 | 185 [ 139 | 46 | 112 | 164 | 109 | 88 | 256 | 209 | 152 100345 4550 26.6
(17.4) | (7.28) | (5.47) | (1.81) | (4.41) | (6.46) | (4.29) | (3.46) | (10.1) | (8.23) | (5.98) (3.944?02& (58.6)
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Motor type | Geartype |Gear | L | LL |LM | LT | KB | KB |[KL1 |KL2| R A B C Shaft | Approx.
y y
SGMG- ratio 1] 2 center | mass
allowable | kg (Ib)
radial load
N
09A2BSCR | CNHX-4115 | 1/21 | 473 | 185 | 139 | 46 | 112 | 164 | 109 | 88 | 288 | 257 | 204 12040]_5 7070 36.6
(18.6) | (7.28) | (5.47) | (1.81) | (4.41) | (6.46) | (4.29) | (3.46) | (11.3) | (10.1) | (8.03) (4472302() (80.7)
09A2BS7R |CNHX-4115 | 1/29 | 473 | 185 | 139 | 46 | 112 | 164 | 109 | 88 | 288 | 257 | 204 12040)5 7860 36.6
(18.6) | (7.28) | (5.47) | (1.81) | (4.41) | (6.46) | (4.29) | (3.46) | (11.3) | (10.1) | (8.03) ( 4720“ ) (80.7)
©17H0.020
12A2BSAR |CNHX-4115 | 1/6 | 477 | 166 | 119 | 47 | 89 | 145 | 140 | 88 | 311 | 260 | 204 1204"]_5 4660 43
(18.8) | (6.54) | (4.69) | (1.85) | (3.50) | (5.71) | (5.51) | (3.46) | (12:2) | (10.2) | (8-03) (44724?020 (94.8)
12A2BSBR |CNHX-4115 | 1/11 {477 | 166 | 119 | 47 | 89 | 145 | 140 | 88 | 311 | 260 | 204 1204‘}‘5 5700 43
(18.8) | (6.54) | (4.69) | (1.85) | (3.50) | (5.71) | (5.51) | (3.46) | (12:2) | (10.2) | (8.03) <472£] " (94.8)
: .020
12A2BSCR |CNHX-4130 | 1/21 | 536 | 166 | 119 | 47 | 89 | 145 | 140 | 88 | 370 | 300 | 246 1504‘3‘5 10180 67
(21.1) | (6.54) | (4.69) | (1.85) | (3.50) | (5.71) | (5.51) | (3.46) | (14.6) | (11.8) | (9.69) (5 912020 (147.7)
X
12A2BS7R |CNHX-4135 | 1/29 | 536 | 166 | 119 | 47 | 89 | 145 | 140 | 88 | 370 | 300 | 246 15040]5 11320 67
(21.1) | (6.54) | (4.69) | (1.85) | (3.50) | (5.71) | (5.51) | (3.46) | (14.6) | (11.8) | (9.69) (5 91 0o (147.7)
*77-0.020
20A2BSAR |CNHX-4115 | 1/6 | 503 | 192 | 145 | 47 | 115 | 171 | 140 | 88 | 311 | 260 | 204 1204‘15 4660 47
(19.8) | (7.56) | (5.71) | (1.85) | (4.53) | (6.73) | (5.51) | (3.46) | (12:2) | (10.2) | (8-03) <4.72£020> (103.6)
20A2BSBR |CNHX-4115 | 1/11 | 503 | 192 | 145 | 47 | 115 | 171 | 140 | 88 | 311 | 260 | 204 1204‘}‘5 5700 47
(19.8) | (7.56) | (5.71) | (1.85) | (4.53) | (6.73) | (5.51) | (3.46) | (12:2) | (10.2) | (8-03) <472£] " (103.6)
: .020
20A2BSCR |CNHX-4145 | 1/21 | 582 | 192 | 145 | 47 | 115 | 171 | 140 | 88 | 390 | 300 | 246 15040)5 13040 72
(22.9) | (7.56) | (5.71) | (1.85) | (4.53) | (6.73) | (5.51) | (3.46) | (15.4) | (11.8) | (9.69) (5 91 0 ) (158.7)
*77-0.020
30A2BSAR | CHHX-4130 | 1/6 | 596 | 226 | 179 | 47 | 149 | 205 | 140 | 88 | 370 | 300 | 246 15040)5 6740 76
(23.5) | (8.90) | (7.05) | (1.85) | (5.87) | (8.07) | (5.51) | (3.46) | (14.6) | (11.8) | (9.69) (5 91 0 (167.5)
7 7-0.020
30A2BSBR | CHHX-4135 | 1/11 | 596 | 226 | 179 | 47 | 149 | 205 | 140 | 88 | 370 | 300 | 246 15040)5 8240 76
(23.5) | (8.90) | (7.05) | (1.85) | (5.87) | (8.07) | (5.51) | (3.46) | (14.6) | (11.8) | (9.69) (5 91 0 (167.5)
*77-0.020
44A2BSAR |CHHX-4135 | 1/6 | 664 | 260 | 213 | 47 | 174 | 239 | 150 | 88 | 404 | 300 | 246 1504‘15 6740 88
(26.1) | (10.2) | (8:39) | (1.85) | (6.85) | (9.41) | (5.91) | (3.46) | (15.9) | (11.8) | (9.69) (5.91 4{;020 (194.0)
44A2BSBR | CHHX-4145 | 1/11 | 684 | 260 | 213 | 47 | 174 | 239 | 150 | 88 | 424 | 300 | 246 15040)5 10740 89
(26.9) | (10.2) | (8:39) | (1.85) | (6.85) | (9.41) | (5.91) | (3.46) | (16.7) | (11.8) | (9.69) (5 91[{ (196.2)
*77-0.020
in mm (inches)
Motor type Foot dimensions Shaft end dimensions
SGMG- 'eE [F [ [k [M|[N][xR[xc]Zz [a]ak] s [T]lulw] Vv
03A2BSAR 75 90 12 40 | 180 | 130 | 45 60 11 35 32 $28 4(])013 7 4 8 | M8 screw,
(2.95) | (3.54) | (0.47) | (1.57) | (7.09) | (5.12) | (1.77) | (2-36) | (0.43) | (1.38) | (1.26) <¢1 10 0 > (0.28) | (0.16) | (0.31) | depth 19
. -0.0005.
03A2BSBR 75 90 12 40 | 180 | 130 | 45 60 11 35 32 $28 4"]013 7 4 8 | M8 screw,
(2.95) | 3.54) | (0.47) | (1.57) | (7.09) | (5.12) | (1.77) | (2-36) | (0.43) | (1.38) | (1.26) < 1,10 0 > (0.28) | (0.16) | (0.31) | depth 19
. -0.0005.
03A2BSCR 75 90 12 40 | 180 | 135 | 45 60 11 35 32 $28 2]‘013 7 4 8 | M8 screw,
(2.95) | (3.54) | (0.47) | (1.57) | (7.09) | (5.31) | (1.77) | (2-36) | (0.43) | (1.38) | (1.26) <¢1 10 3) . > (0.28) | (0.16) | (0.31) | depth 19
: .0005.
03A2BS7R 75 90 12 40 | 180 | 135 | 45 60 11 35 32 28 4”]‘013 7 4 8 | M8 screw,
(2.95) | (3.54) | (0.47) | (1.57) | (7.09) | (5.31) | (1.77) | (2-36) | (0.43) | (1.38) | (1.26) <¢1 10 © > (0.28) | (0.16) | (0.31) | depth 19
: -0.0005.
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Motor type Foot dimensions Shaft end dimensions
SGMG- e [ F [a [k [M [N [xR[xc]z |a]ak] s [T ]ulw]|] v
06A2BSAR | 75 | 90 | 12 | 40 | 180 [ 135 | 45 | 60 | 11 |35 |32 | ¢28 § . | 7 | 4 | 8 |M8screw,
(295) | (3.54) | (0.47) | (1.57) | (7.09) | (5.31) | (1.77) | (236) | (0.43) | (1.38) | (1.26) <¢1.10 0 os) | ©28) | (0:16) | 031) | depth 19
06A2BSBR | 75 | 90 | 12 | 40 [180 | 135 | 45 | 60 | 11 | 35 |32 | ¢28 O . | 7 | 4 | 8 |MSscrew,
(2.95) | (3.:54) | (0.47) | (1.57) | (7.09) | (5.31) | (1.77) | (236) | (0.43) | (1.38) | (1.26) <¢1_10 9 s (0.28) | (0.16) | (0.31) | depth 19
06A2BSCR | 95 | 115 | 15 | 55 |230 | 155 | 62 | 82 | 14 |55 | 50 | ¢38 9 =~ | 8 | 5 | 10 |MlOscrew,
(3.74) | (4.53) [ (0.59) | (2.17) | (9.06) | (6.10) | (2.44) | (3.23) | (0.55) | (2.17) | (1.97) <¢1_50 O e (0.31) | (0:20) |(0.39) | depth 22
06A2BS7R 95 [ 115 | 15 55 230 | 155 | 62 82 14 55 50 $38 3]016 8 5 10 |M10 screw,
(3.74) | (4.53) [ (0.59) | (2.17) | (9.06) | (6.10) | (2.44) | (3.23) | (0.55) | (2.17) | (1.97) < $1.50 0 (0.31) | (0:20) |(0.39) | depth 22
. -0.0006.
09A2BSAR 75 90 12 40 | 180 | 135 | 45 60 11 35 32 $28 2) o1 7 4 8 | M8 screw,
(2.95) | (3.54) [ (0.47) | (1.57) | (7.09) | (5.31) | (1.77) | (236) | (0.43) | (1.38) | (1.26) < ¢1.10 0 (0.28) | (0.16) | (0.31) | depth 19
. -0.0005.
09A2BSBR | 75 | 90 | 12 | 40 [180 | 135 | 45 | 60 | 11 | 35 |32 | ¢28 O . | 7 | 4 | 8 |MSscrew,
(2.95) | (3.:54) | (0.47) | (1.57) | (7.09) | (5.31) | (1.77) | (236) | (0.43) | (1.38) | (1.26) <¢1_10 9 s (0.28) | (0.16) | (0.31) | depth 19
09A2BSCR | 95 | 115 | 15 | 55 |230 [155 | 62 |82 | 14 | 55 | 50 | ¢38 § « | 8 | 5 | 10 |MIOscrew,
(3.74) | (4.53) [ (0.59) | (2.17) | (9.06) | (6.10) | (2.44) | (3.23) | (0.55) | (2.17) | (1.97) <¢1.50 0 e[ ©3D [ 020) | (039) | depth 22
09A2BS7R 95 [ 115 | 15 55 230 | 155 | 62 82 14 55 50 38 %016 8 5 10 |M10 screw,
(3.74) | (4.53) [ (0.59) | (2.17) | (9.06) | (6.10) | (2.44) | (3.23) | (0.55) | (2.17) | (1.97) <¢1.50 3) . (0.31) | (0:20) |(0.39) | depth 22
.0006.
12A2BSAR | 95 | 115 | 15 | 55 (230 [ 155 | 62 | 82 | 14 | 55 | 50 | ¢38 § - | 8 | 5 | 10 |MlOscrew,
(3.74) | (4.53) | (0.59) | (2.17) | (9.06) | (6.10) | (2.44) | (3.23) | (0.55) | (2.17) | (1.97) <¢1_50 0 o) [ 03D ] 0:20) 1 0.39) | depth 22
12A2BSBR 95 [ 115 | 15 55 | 230 [ 155 | 62 | 82 | 14 | 55 50 938 4")‘016 8 5 10 | M10 screw,
(3.74) | (4.53) [ (0.59) | (2.17) | (9.06) | (6.10) | (2.44) | (3.23) | (0.55) | (2.17) | (1.97) <¢1_50 0 (0.31) | (0:20) |(0.39) | depth 22
.0006.
12A2BSCR | 145 | 145 | 22 | 65 |330 | 195 | 75 | 100 | 18 | 70 | 56 950 —%4016 9 5.5 | 14 |MI10 screw,
(5.71) | (5.71) | (0.87) | (2.56) | (13.0) | (7.68) | (2.95) | (3.94) | (0.71) | (2.76) | (2.20) <¢1.97 0 o) | ©39) | ©22) | ©059) depth 18
12A2BS7R | 145 [ 145 | 22 | 65 |330 | 195 | 75 [100 | 18 | 70 | 56 | ¢50 &, | 9 |55 | 14 |Ml0screw,
(5.71) | (5.71) | (0.87) | (2.56) | (13.0) | (7.68) | (2.95) | (3.94) | (0.71) | (2.76) | (2.20) <¢1_97 0 o) [ 039 ] 0:22) | 055 | depth 18
20A2BSAR 95 [ 115 | 15 55 230 [ 155 | 62 | 82 | 14 | 55 50 038 916 8 5 10 | M10 screw,
(3.74) | (4.53) [ (0.59) | (2.17) | (9.06) | (6.10) | (2.44) | (3.23) | (0.55) | (2.17) | (1.97) < $1.50 0 (0.31) | (0:20) |(0.39) | depth 22
) -0.0006.
20A2BSBR | 95 | 115 | 15 | 55 |230 | 155 | 62 | 82 | 14 |55 | 50 | ¢38 § | 8 | 5 | 10 |MlOscrew,
(3.74) | (4.53) | (0.59) | (2.17) | (9.06) | (6.10) | (2.44) | (3.23) | (0.55) | (2.17) | (1.97) <¢1_50 0 o) [ 03D ] (0:20) 1 0.39) | depth 22
20A2BSCR | 145 | 145 | 22 65 | 330 [ 195 | 95 | 120 | 18 90 80 50 %mﬁ 9 5.5 | 14 |MI10 screw,
(5.71) | (5.71) | (0.87) | (2.56) | (13.0) | (7.68) | (3.74) | (4.72) | (0.71) | (3.54) | (3.15) <¢1.97 0 s ©039) ] (022) | 055) | depth 18
30A2BSAR | 145 | 145 | 22 65 | 330 [ 195 | 75 | 100 | 18 70 56 $50 %016 9 5.5 | 14 |MI10 screw,
(5.71) | (5.71) | (0.87) | (2.56) | (13.0) | (7.68) | (2.95) | (3.94) | (0.71) | (2.76) | (2.20) < 1,97 0 (0.35) | (0.22) | (0.55) | depth 18
. -0.0006.
30A2BSBR | 145 | 145 | 22 | 65 |330 | 195 [ 75 | 100 | 18 | 70 | 56 | ¢50 9 = | 9 |55 | 14 |MlOscrew,
(5.71) | (5.71) | (0.87) | (2.56) | (13.0) | (7.68) | (2.95) | (3.94) | (0.71) | (2.76) | (2.20) <¢1.97 0 e (0.35) | (0.22) | (0.55) | depth 18
44A2BSAR | 145 | 145 | 22 65 | 330 [ 195 | 75 | 100 | 18 70 56 50 4”)‘016 9 5.5 | 14 |MI10 screw,
(5.71) | (5.71) | (0.87) | (2.56) | (13.0) | (7.68) | (2.95) | (3.94) | (0.71) | (2.76) | (2.20) <¢1.97 0 o) [ 039) | (0:22) | 055) |depth 18
44A2BSBR | 145 | 145 | 22 | 65 |330 | 195 [ 95 [ 120 | 18 | 90 | 80 | ¢50 9 | 9 |55 | 14 |MlOscrew,
(5.71) | (5.71) | (0.87) | (2.56) | (13.0) | (7.68) | (3.74) | (4.72) | (0.71) | (3.54) | (3.15) <¢1_97 O e (0.35) | (0.22) | (0.55) | depth 18
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USING THE DIGITAL OPERATOR

5.4.1[Servomotor[Dimensional[Drawings cont.

Oil-lubrication type servomotors

LT,

Qil inlet tap

o IR !
outletplulg ) \ _ | outlet plug g %V
N il o ' I,U
4-0Z i ; e ]
MTG Holes | N - Detailed View
of Shaft End
in mm (inches)
Motor Gear type |Gear | L LL | LM | LT |KB1 |KB2 |KL1 |[KL2 | R A B C Shaft Approx.
. center mass
type ratio allowable | kg (Ib)
SGMG- radial load
N
20A2BS7R | CHHJ-4160 |1/29 | 687 | 192 | 145 | 47 | 115 [ 171 | 140 | 88 | 495 | 319 | 318 160 © 18520 126
(27.1) | (7.56) | (5.71) | (1.85) | (4.53) | (6.73) | (5.51) | (3.46) | (19.5) | (12.6) | (12.5) <6 30*0’-5> (277.8)
Y0020
30A2BSCR | CHHJ-4160 | 1/21 | 721 | 226 | 179 | 47 | 149 | 205 | 140 | 88 | 495 | 319 | 318 160 © 16740 131
(28.4) | (8.90) | (7.05) | (1.85) | (5.87) | (8.07) | (5.51) | (3.46) | (19.5) | (12.6) | (12.5) <6 30*0"5 (288.8)
Y0020,
30A2BS7R | CHHJ-4170 | 1/29 | 785 | 226 | 179 | 47 | 149 | 205 | 140 | 88 | 559 | 382 | 363 200 © 21770 176
(30.9) | (8.90) | (7.05) | (1.85) | (5.87) | (8.07) | (5.51) | (3.46) | (22.0) | (15.0) | (14.3) <7 87§‘S> (388.0)
970,020
44A2BSCR | CHHJ-4170 | 1/21 | 853 | 260 | 213 | 47 | 174 | 239 | 150 | 88 | 593 | 382 | 363 200 © 19560 191
(33.6) | (10.2) | (8.39) | (1.85) | (6.85) | (9.41) | (5.91) | (3.46) |(23.4) | (15.0) | (14.3) <7 873]5 (421.1)
*©7 0,020
44A2BS7TR | CHHJ-4175 | 1/29 | 853 | 260 | 213 | 47 | 174 | 239 | 150 | 88 | 593 | 382 | 363 200 © 21790 191
(33.6) | (10.2) | (8.39) | (1.85) | (6.85) | (9.41) | (5.91) | (3.46) | (23.4) | (15.0) | (14.3) <7 87§‘S> (421.1)
970,020
60A2BSBR | CHHJ-4160 | 1/11 | 863 | 334 | 287 | 47 | 248 | 313 | 150 | 88 | 529 | 319 | 318 160 © 13470 155
(34.0) | (13.2) | (11.3) | (1.85) | (9.76) | (12.3) | (5.91) | (3.46) |(20.8) | (12.6) | (12.5) <6 30*0’-5> (341.7)
Y0020,
60A2BSCR | CHHJ-4175 | 1/21 | 927 | 334 | 287 | 47 | 248 | 313 | 150 | 88 | 593 | 382 | 363 200 © 19560 201
(36.5) | (13.2) | (11.3) | (1.85) | (9.76) | (12.3) | (5.91) | (3.46) |(23.4) | (15.0) | (14.3) <7 873]5 (443.1)
*©7 0,020
60A2BS7R | CHHJ-4185 | 1/29 | 977 | 334 | 287 | 47 | 248 | 313 | 150 | 88 | 643 | 417 | 393 220 0 29200 245
(38.5) | (13.2) | (11.3) | (1.85) | (9.76) | (12.3) | (5.91) | (3.46) | (25.3) | (16.4) | (15.5) <8 6640]5 (540.1)
990,02
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5.4 2§ eries[Dimensional[Drawings

in mm (inches)

Motor type Foot dimensions Shaft end dimensions
SGMG- e [F e [k [M [N [xR[xc[z [afak] s [Tlulw] v
20A2BS7R 185 | 150 | 25 75 | 410 | 238 | 95 | 139 | 18 90 80 $60 4(])019 11 7 18 |M10 screw,
(7.28) | (5.91) | (0.98) | (2.95) | (16.1) | (9:37) | (3.74) | (5.47) | (0.71) | (3.54) | (3.15) <¢2 36 0 (0.43) | (0.28) | (0.71) | depth 18
. -0.0007
30A2BSCR | 185 | 150 | 25 75 | 410 | 238 | 95 | 139 | 18 90 80 ¢60 4"]‘019 11 7 18 |M10 screw,
(7.28) | (5.91) | (0.98) | (2.95) | (16.1) | (9:37) | (3.74) | (5.47) | (0.71) | (3.54) | (3.15) <¢2.36 0 o) ©43) | (028) | ©71) |depth 18
30A2BS7R | 190 | 275 | 30 | 80 [430 [335 | 95 |[125 | 22 | 90 | 80 | ¢70 & . | 12 | 75 | 20 |MI2screw,
(7.48) | (10.8) | (1.18) | (3.15) | (16.9) | (13.2) | (3.74) | (4.92) | (0.87) | (3.54) | (3.15) <¢276 0 (0.47) | (030) |(0.79) | depth 24
. -0.0006.
44A2BSCR | 190 | 275 | 30 80 |430 [335 | 95 | 125 | 22 90 80 70 4"]‘016 12 | 7.5 | 20 |MI12 screw,
(7.48) | (10.8) | (1.18) | (3.15) | (16.9) | (13.2) | (3.74) | (4.92) | (0.87) | (3.54) | (3.15) <¢2.76 0 o) [ ©47) | (030) | (0.79) | depth 24
44A2BS7R 190 | 275 | 30 80 | 430 [335 | 95 | 125 | 22 90 80 70 40]‘016 12 | 7.5 | 20 |MI12screw,
(7.48) | (10.8) | (1.18) | (3.15) | (16.9) | (13.2) | (3.74) | (4.92) | (0.87) | (3.54) | (3.15) <¢2.76 0 s | Q47 ©30) | 0.79) | depth 24
60A2BSBR | 185 | 150 | 25 75 | 410 | 238 | 95 | 139 | 18 90 80 $60 2]019 11 7 18 |M10 screw,
(7.28) | (5.91) | (0.98) | (2.95) | (16.1) | (9:37) | (3.74) | (5.47) | (0.71) | (3.54) | (3.15) < 2,36 0 (0.43) | (0.28) | (0.71) | depth 18
: -0.0007
60A2BSCR | 190 [275 | 30 | 80 |430 [335 | 95 |125 | 22 | 90 | 80 070 916 12 | 7.5 | 20 |MI12screw,
(7.48) | (10.8) | (1.18) | (3.15) | (16.9) | (13.2) | (3.74) | (4.92) | (0.87) | (3.54) | (3.15) <¢276 , (0.47) | (030) | (0.79) | depth 24
. -0.0006.
60A2BS7R | 210 {320 | 30 | 85 |470 380 | 115 | 145 | 22 | 110 | 100 | ¢80 9, | 14 | 9 | 22 |Mi2screw,
(827) | (12:6) | (1.18) | (3.35) | (18.5) | (15.0) | (4.53) | (5.71) | (0.87) | (4.33) | (3.94) (¢3 150 (0.55) | (035) | (0.87) | depth 24
: -0.000

349



USING THE DIGITAL OPERATOR

5.4.1 Servomotor[Dimensional[Drawings cont.

* Frange-mounted Type

Grease-lubrication type servomotors

LL R
LT LM LR
e el
| l'g-(gc
|aK - I
[t ‘@ v
2t =
_’ NT = Jl«-—
E - U
[ Detailed View
KB1 TG Hol ! of Shaft End
; 4 X
KB2 oles 6-MTG Holes
in mm (inches)
Motor type | Gear type |Gear | L LL | LM | LT |KB1 | KB2 | KL1 | KL2 | R | Shaftcenter |Approx.
SGMG- ratio allowable mass
radial load kg (Ib)
N
03A2BTAR |CNVX-4095 | 1/6 380 138 92 46 65 117 109 88 242 2360 18.5
(15.0) | (5.43) | (3.62) | (1.81) | (256) | (4.61) | (429) | (3.46) | (9.53) (40.8)
03A2BTBR |CNVX-4095 | 1/11 380 138 92 46 65 117 109 88 242 2890 18.5
(15.0) | (5.43) | (3.62) | (1.81) | (2.56) | (461) | (429) | (3.46) | (9.53) (40.8)
03A2BTCR |CNVX-4105 | 1/21 | 394 138 92 46 65 117 109 88 256 5390 20.5
(155) | (5.43) | (3.62) | (1.81) | (2.56) | (461) | (429) | (346) | (10.1) (45.2)
03A2BT7R |CNVX-4105 | 1/29 | 394 138 92 46 65 117 109 88 256 5390 20.5
(155) | (5.43) | (3.62) | (1.81) | (256) | (4.61) | (429) | (3.46) | (10.1) 45.2)
06A2BTAR |CNVX-4105 | 1/6 417 161 115 46 88 140 109 88 256 3720 22.6
(16.4) | (634) | (4.53) | (1.81) | (3.46) | (5.51) | (429) | (3.46) | (10.1) (49.8)
06A2BTBR |CNVX-4105 | 1/11 | 417 161 115 46 88 140 109 88 256 4550 22.6
(164) | (634) | (4.53) | (1.81) | (346) | (5.51) | (429) | (346) | (10.1) (49.8)
06A2BTCR |CNVX-4115 | 1/21 | 449 161 115 46 88 140 109 88 288 7070 33.6
17.7) | (634) | 453) | (1.81) | (346) | (5.51) | (429) | (346) | (11.3) (74.1)
06A2BT7R |CNVX-4115 | 1/29 | 449 161 115 46 88 140 109 88 288 7860 33.6
17.7) | (634) | (453) | (1.81) | (3.46) | (5.51) | (429) | (346) | (11.3) (74.1)
09A2BTAR |CNVX-4105 | 1/6 441 185 139 46 112 164 109 88 256 3720 24.6
174) | (7.28) | (547) | (1.81) | (441) | (6.46) | (429) | (3.46) | (10.1) (54.2)
09A2BTBR |CNVX-4105 | 1/11 | 441 185 139 46 112 164 109 88 256 4550 24.6
174) | (728) | (547) | (1.81) | (441) | (6.46) | (429) | (346) | (10.1) (54.2)
09A2BTCR |CNVX-4115 | 1/21 | 473 185 139 46 112 164 109 88 288 7070 35.6
(18.6) | (7.28) | (547) | (1.81) | (4.41) | (6.46) | (429) | (3.46) | (11.3) (78.5)
09A2BT7R |CNVX-4115 |1/29 | 473 185 139 46 112 164 109 88 288 7860 35.6
(18.6) | (7.28) | (547) | (1.81) | (441) | (6.46) | (429) | (3.46) | (11.3) (78.5)
12A2BTAR |CNVX-4115 | 1/6 477 166 119 47 89 145 140 88 311 4660 42
(18.8) | (6.54) | (4690 | (1.85) | (3.50) | (5.71) | (5.51) | (346) | (12.2) (92.6)
12A2BTBR |CNVX-4115 | 1/11 | 477 166 119 47 89 145 140 88 311 5700 42
(18.8) | (654) | (4.69) | (1.85) | (350) | (5.71) | (551) | (346) | (122 (92.6)
20A2BTAR |CNVX-4115 | 1/6 503 192 145 47 115 171 140 88 311 4660 46
19.8) | (7.56) | (5.71) | (1.85) | (453) | (6.73) | (551) | (346) | (122 (101.4)
20A2BTBR |CNVX-4115 | 1/11 | 503 192 145 47 115 171 140 88 311 5700 46
19.8) | (7.56) | (5.71) | (1.85) | (4.53) | (6.73) | (5.51) | (346) | (12.2) (101.4)
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5.4 2§ eries[Dimensional[Drawings

in mm (inches)

Motor type Flange dimensions Shaft end dimensions
SGMG- A 1B [we|[LE|e|[R| N[z a [aK S T|]U|w v
03A2BTAR | 134 | 110 _‘(‘)’ggg 160 3 9 48 4 11 35 32 $28 _%‘013 7 4 8 | M8 screw,
(5:28) | (43300014 )| (630) | (012) | (035) | (189) | (0.16) | (0:43) | (1.38) | (1.26) < o110 0 )| ©28) | ©16) | @3D depth 19
03A2BTBR | 134 | 110 _‘(‘)’ggg 160 3 9 48 4 11 35 32 $28 _%‘013 7 4 8 | M8 screw,
(5.28) (4.33;;_—3;;31;‘) (6.30) | (0.12) | (0.35) | (1.89) | (0.16) | (0.43) | (1.38) | (1.26) < 110 0 (0.28) | (0.16) | (0.31) | depth 19
03A2BTCR | 134 [ 110096 | 160 | 3 | 9 |48 | 4 | 11 |35 |32 | ¢28 5 . | 7 | 4 | 8 |M8screw,
(5.28) <4~33ﬂ33§§> (6.30) | (0.12) | (0.35) | (1.89) | (0.16) | (0.43) | (1.38) | (1.26) <¢1.10 0 o) [©29) | ©16) | 0:31) | depth 19
03A2BT7R 134 | 110 _‘gggg 160 3 9 48 4 11 35 32 28 _%4013 7 4 8 | M8 screw,
(5.28) 4-33fi§3§§> (6.30) | (0.12) | (0.35) | (1.89) | (0.16) | (0.43) | (1.38) | (1.26) <¢1_10 40].0005> (0.28) | (0.16) | (0.31) | depth 19
06A2BTAR | 134 | 11090 | 160 | 3 | 9 | 48 | 4 | 11 |35 |32 | ¢28 5, | 7 | 4 | 8 |M8screw,
(5.28) 4~33fi§3§§> (6.30) | (0.12) | (0.35) | (1.89) | (0.16) | (0.43) | (1.38) | (1.26) <¢1.10 0 0o 028) | (0.16) | (0.31) | depth 19
06A2BTBR | 134 | 1109%% 160 | 3 | 9 | 48 | 4 |11 |35 | 32 | ¢28 O | 7 | 4 | 8 |M8screw,
(5:28) | (43300014 )| (630) | (012) | 035) | (189) | (0.16) | (0:43) | (1.38) | (1:26) <¢1_10 9 ) | ©28) | (©16) | (©31) |depth 19
06A2BTCR | 180 | 1400% 1210 | 4 | 13 | 69 | 6 | 11 |55 |50 | ¢38 % | 8 | 5 | 10 |MiOscrew,

(7.09) 5.513.1?341;) (827) | (0.16) | (051) | (2.72) | (0.24) | (0.43) | (2.17) | (1.97) < ¢1.50 40].000() (0.31) | (020) | (0.39) | depth 22

06A2BT7R 180 140_—3-3"‘2 210 4 13 69 6 11 55 50 38 _‘(’]016 8 5 10 | M10 screw,
(7.09) 00017 | 827) | (0.16) | (0.51) | (2.72) | (0.24) | (0.43) | (2.17) | (1.97) 0 (0.31) | (0.20) | (0.39) | depth 22
5.5 1o o0e2 <¢1'50 -0.0006,
09A2BTAR 134 | 110 __00'(?93(? 160 3 9 48 4 11 35 32 $28 _%_013 7 4 8 MS screw,
(5.28) 43311).:8331? (630) | (0.12) | (0.35) | (1.89) | (0.16) | (0.43) | (1.38) | (1.26) < 110 0 (0.28) | (0.16) | (0.31) | depth 19
09A2BTBR 134 | 110 _-gggg 160 3 9 48 4 11 35 32 028 _%‘013 7 4 8 MS screw,
5.28 ; 6.30 0.12 0.35 1.89 0.16 0.43 1.38 1.26 0.28 0.16 0.31) | depth 19
(528) | (4 3300014} | (630) | (012) | 035) | (189) | 016) | 0:43) | (139) | (126) |(g1.10 8 }| ©028) | (016) | 031) | dept
09A2BTCR 180 14()_-33"‘2 210 4 13 69 6 11 55 50 $38 _%_016 8 5 10 | M10 screw,
(7.09) 5.511]);8&27 (827) | (0.16) | (0.51) | (2.72) | (0.24) | (0.43) | 2.17) | (1.97) <¢1.50 0 o) | 03D ] (020) | (0:39) depth 22
09A2BT7R 180 140_—3-3"‘2 210 4 13 69 6 11 55 50 $38 _%_016 8 5 10 | M10 screw,
(7.09) 00017 | 827) | (0.16) | (0.51) | (2.72) | (0.24) | (0.43) | (2.17) | (1.97) 0 (0.31) | (0.20) | (0.39) | depth 22
5.51_0‘0042 $1.50 -0.0006,
12A2BTAR 180 14()_-33"‘2 210 4 13 69 6 11 55 50 $38 _%‘016 8 5 10 | M10 screw,
.09 ' 8.2 0. 0.5 2.72 0.24 0.43 2. 9 0.3 0.20 0.39
(:09) (55100017} (827) | (016) | OS5 | 27D | 024) | 0:43) | @.17) | (197) |(g1.50 )| @3 | 0:20) | (0.39) | depth 22
12A2BTBR 180 140_—3%2 210 4 13 69 6 11 55 50 038 _%016 8 5 10 | M10 screw,
(7.09) 5514110017> (827) | (0.16) | (0.51) | (2.72) | (0.24) | (0.43) | (2.17) | (1.97) < $1.50 0 (0.31) | (0.20) | (0.39) | depth 22
700042 Y -0.0006
20A2BTAR 180 140_—3%2 210 4 13 69 6 11 55 50 38 _%016 8 5 10 |M10 screw,
(7:09) |(5 5700017} | 8:27) | (0.16) | (051) | (2.72) | (0:24) | (0.43) | (2.17) | (1.97) < 1.50 0 (0.31) | (0.20) | (0.39) | depth 22
10,0042 ¢1.50 4 0006
20A2BTBR 180 | 1400043 | 210 4 13 69 6 11 55 50 ¢38 0 8 5 10 |M10 screw,
-0.106 -0.016
(7.09) 551_0,0017> (8.27) | (0.16) | (0.51) | (2.72) | (0.24) | (0.43) | (2.17) | (1.97) <¢1.50 0 (0.31) | (0.20) | (0.39) depth 22
10,0042 -0.0006,
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USING THE DIGITAL OPERATOR

5.4.1 Servomotor[Dimensional[Drawings cont.

Oil-lubrication type small size servomotors

]
fo]

2]
¢LBrg
g

T
b shar Y
g)lugutlet U

KL1

£

¥ &  Detailed View
Oil outlet plug of Shaft End

in mm (inches)

Motor type | Gear type |Gear | L LL | LM | LT |KB1 |KB2 | KL1 | KL2 | R A Shaft | Approx.
SGMG- ratio center mass
allowable kg (Ib)

radial load

N

12A2BTCR |CHVX-4130 | 1/21 | 536 166 119 47 89 145 140 88 370 | 209 10180 66
(21.1) | (6.54) | (4.69) | (1.85) | (3.50) | (5.71) | (5.51) | (3.46) | (14.6) | (8.23) (145.5)
12A2BT7R |CHVX-4135 | 1/29 | 536 166 119 47 89 145 140 88 370 209 11320 66
(21.1) | (6.54) | (4.69) | (1.85) | (3.50) | (5.71) | (5.51) | (3.46) | (14.6) | (8.23) (145.5)
20A2BTCR |CHVX-4145 | 1/21 | 582 192 145 47 115 171 140 88 390 209 13040 71
(22.9) | (7.56) | (5.71) | (1.85) | (4.53) | (6.73) | (5.51) | (3.46) | (15.4) | (8.23) (156.5)
30A2BTAR |CHVX-4130| 1/6 | 596 | 226 179 47 149 205 140 88 370 | 209 6740 75
(23.5) | (8.90) | (7.05) | (1.85) | (5.87) | (8.07) | (5.51) | (3.46) | (14.6) | (8.23) (165.3)
30A2BTBR |CHVX-4135 | 1/11 | 596 226 179 47 149 205 140 88 370 209 8240 75
(23.5) | (8.90) | (7.05) | (1.85) | (5.87) | (8.07) | (5.51) | (3.46) | (14.6) | (8.23) (165.3)
44A2BTAR |CHVX-4135| 1/6 | 664 | 260 | 213 47 174 | 239 150 88 404 | 209 6740 87
(26.1) | (10.2) | (8.39) | (1.85) | (6.85) | (9.41) | (5.91) | (346) | (15.9) | (8.23) (191.8)
44A2BTBR |CHVX-4145 | 1/11 | 684 | 260 | 213 47 174 | 239 150 88 424 | 209 10740 88
(26.9) | (10.2) | (8.39) | (1.85) | (6.85) | (9.41) | (5.91) | (346) | (16.7) | (8.23) (194.0)

in mm (inches)

Motor type Frange dimensions Shaft end dimensions
SGMG- A 1B [we|[LE|e|[R| N [z a [aK S T[uw v
12A2BTCR | 230 | 2007002 | 260 | 4 | 15 | 76 | 6 | 11 | 70 | 56 | ¢50 5 | 9 |55 | 14 |[Ml0screw,
(9.06) 7-87I3.'33§§> (10.2) | (0.16) | (0.59) | (2.99) | (0.24) | (0.43) | (2.76) | (2.20) < 9197 9 o (0.35) | (0.22) | (0.55) |depth 18
12A2BT7R | 230 | 200002 | 260 | 4 | 15 | 76 | 6 | 11 | 70 | 56 | ¢50 § . | 9 |55 | 14 |MlOscrew,
©.06) |(7. 7:3:&%) (102) | (0.16) | (0.59) | (299) | (0.24) | (043) | 276) | (220) |( 91,97 3].000() (0.35) | (0.22) | (0.55) | depth 18
20A2BTCR | 230 | 200:012 | 260 | 4 | 15 | 96 | 6 | 11 | 90 | 80 | ¢50 §, 0 | 9 |55 | 14 |MIOscrew,
(9.06) 7-87++3.‘33§§> (10.2) | (0.16) | (0.59) | (3.78) | (0.24) | (0.43) | (3.54) | (3.15) <¢1.97 4{)].00%) (0.35) | (0.22) | (0.55) | depth 18
30A2BTAR | 230 | 200:0:2 | 260 | 4 | 15 | 76 | 6 | 11 | 70 | 56 | ¢50 O | 9 |55 | 14 |MlOscrew,
(9.06) 7.87:3'.&%) (10.2) | (0.16) | (0.59) | (2.99) | (0.24) | (0.43) | (2.76) | (2.20) < 1,97 40].000() (0.35) | (0.22) | (0.55) |depth 18
30A2BTBR | 230 | 2007012 | 260 | 4 | 15 | 76 | 6 | 11 | 70 | 56 | ¢50 % | 9 |55 | 14 |MlOscrew,
©.06) |(7 7+oﬁoo4x> (10.2) | (0.16) | (0.59) | (2.99) | (0.24) | (0.43) | (2.76) | (2.20) < 197 0 (0.35) | (0.22) | (0.55) |depth 18
7 740.0020 q) . -0.0006.
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5.4 2§ eries[Dimensional[Drawings

Motor type Frange dimensions Shaft end dimensions
SGMG- ''A[ 1B [c|[LE[|[R| N |Lz]|Q [aK S T]u|w Vv
44A2BTAR | 230 | 2000022 | 260 | 4 | 15 | 76 | 6 | 11 | 70 | 56 | ¢50 §, | 9 |55 | 14 |MlOscrew,
(9.06) <7~87++3.'&?§ff> (10.2) | (0.16) | (0.59) | (2.99) | (0.24) | (0.43) | (2.76) | (2.20) < $1.97 0 o (0.35) | (0.22) | (0.55) | depth 18
44A2BTBR | 230 | 200*22 | 260 | 4 15 | 96 6 11 | 90 | 80 | ¢50 9 9 | 55 | 14 |MIOscrew,
(9.06) <7.87:3;&?§3> (10.2) | (0.16) | (0.59) | (3.78) | (0.24) | (0.43) | (3.54) | (3.15) < 01,97 4{)]‘0006 (0.35) | (0.22) | (0.55) | depth 18
Oil-lubrication type large size servomotors
L
LL R A 22 5¢
LT LM LR o *‘fa_ﬁ - S
NN - inlet \{O
1 - ] T 1ap oi
g I
] é \‘7 A CEE gllf}ga '_.i.r‘._ ,
_ ; — ;’ﬁ%
= HIR ‘ 4
- Y]
o | LR ‘ Detailed View
KB2 M%%és oiloutlet plug of Shaft End
N-¢LZ
6-MTG Holes 8-MTG Holes
in mm (inches)
Motor type | Gear type |Gear L LL LM LT | KB1 | KB2 | KL1 | KL2 R A Shaft Approx.
SGMG_ ratio center mass
allowable kg (Ib)
radial load
N
20A2BT7R |CHVIJ-4160 |1/29 | 687 192 145 47 115 171 140 88 495 228 18520 121
(27.1) | (7.56) | (5.71) | (1.85) | (4.53) | (6.73) | (5.51) | (3.46) | (19.5) | (8.98) (266.8)
30A2BTCR |[CHVIJ-4160 |1/21 | 721 226 179 47 149 205 140 88 495 228 16740 126
(28.4) | (8.90) | (7.05) | (1.85) | (5.87) | (8.07) | (5.51) | (3.46) | (19.5) | (8.98) (277.8)
30A2BT7R |CHVIJ-4170 |1/29 | 785 | 226 | 179 | 47 149 | 205 | 140 | 88 | 559 | 243 | 21770 176
(30.9) | (8.90) | (7.05) | (1.85) | (5.87) | (8.07) | (5.51) | (3.46) | (22.0) | (9.57) (388.0)
44A2BTCR |CHVIJ-4170 |1/21 | 853 260 213 47 174 239 150 88 593 243 19560 191
(33.6) | (102) | (8.39) | (1.85) | (6.85) | (9.41) | (5.91) | (3.46) | (23.4) | (9.57) (421.1)
44A2BT7R |CHVIJ-4175 |1/29 | 853 | 260 | 213 | 47 174 | 239 | 150 | 88 | 593 | 243 | 21790 191
(33.6) | (10.2) | (8.39) | (1.85) | (6.85) | (9.41) | (5.91) | (3.46) | (23.4) | (9.57) (421.1)
60A2BTBR |CHVIJ-4160 | 1/11 | 863 | 334 | 287 | 47 | 248 | 313 | 150 | 88 | 529 | 228 | 13470 150
(34.0) | (132) | (11.3) | (1.85) | (9.76) | (12.3) | (5.91) | (3.46) | (20.8) | (8.98) (330.7)
60A2BTCR |CHVIJ-4175 |1/21 | 927 334 287 47 248 313 150 88 593 243 19560 201
(36.5) | (132) | (11.3) | (1.85) | (9.76) | (12.3) | (5.91) | (3.46) | (23.4) | (9.57) (443.1)
60A2BT7R |CHVIJ-4185 |1/29 | 977 | 334 | 287 | 47 | 248 | 313 | 150 | 88 | 643 | 258 | 29200 232
(38.5) | (13.2) | (11.3) | (1.85) | (9.76) | (12.3) | (5.91) | (3.46) | (25.3) | (10.2) (511.5)
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USING THE DIGITAL OPERATOR

5.4.1 Servomotor[Dimensional[Drawings cont.

in mm (inches)

Motor type Flange dimensions Shaft end dimensions
SGMG- A 1B [we|[LE|e|[R| N[z a [aK S T[uw v
20A2BT7R | 310 | 27030037 1340 | 4 | 20 | 89 | 6 | 11 | 90 | 80 | ¢60 O , | 11 | 7 | 18 |MlOscrew,

(12.2) 10.6:3:&?%) (13.4) | (0.16) | (0.79) | (3.50) | (0.24) | (0.43) | (3.54) | (3.15) < 2,36 40].0007> (0.43) | (0.28) | (0.71) | depth 18

30A2BTCR | 310 | 270 :8353‘3 340 4 20 89 6 11 90 80 960 -%4019 11 7 18 |M10 screw,
(12.2) <10~6f8f33§§> (13.4) | (0.16) | (0.79) | (3.50) | (0.24) | (0.43) | (3.54) | (3.15) <¢2.36 40].0007> (0.43) | (0.28) | (0.71) | depth 18
30A2BT7R | 360 | 3167050 | 400 | 5 | 22 | 94 | 8 |14 | 90 | 80 | ¢70 O | 12 | 7.5 | 20 |Mi2screw,
(142) |(12.420009) | (157) | (020) | (087) | 3.70) | (031) | (055) | (3:54) | (315) <¢2.76 9 o) | ©47) | (030) | 0.79) |depth 24
44A2BTCR | 360 | 316:% | 400 | 5 | 22 | 94 | 8 | 14 | 90 | 80 | ¢70 O, | 12 | 7.5 | 20 |MI2screw,
(142) |(12.4200050) | (157) | (020) | (087) | 3.70) | (0.31) | (055) | (3:54) | (.15) <¢2.76 0 o) [ ©47) | ©:30) | (0:79) | depth 24
44A2BT7R | 360 | 316+0150 [ 400 | 5 | 22 | 94 | 8 |14 | 90 | 80 | ¢70 9 | 12 | 7.5 | 20 |MI2screw,

+0.062
(14.2) 12-4++3383§f> (15.7) | (0.20) | (0.87) | (3.70) | (0.31) | (0.55) | (3.54) | (3.15) <¢2.76 40].000() (0.47) | (030) | (0.79) | depth 24

60A2BTBR | 310 | 270707 | 340 | 4 | 20 | 89 | 6 | 11 | 90 | 80 | ¢0 O . | 11 | 5 | 18 |Ml0screw,
(122) 10.6:3:&?59 (134) | (0.16) | (0.79) | (3.50) | (0.24) | (0.43) | 3.54) | (3.15) < $2.36 40].0007> (0.43) | (020) | (0.71) | depth 18
60A2BTCR | 360 | 3167051 | 400 | 5 | 22 | 94 | 8 | 14 | 90 | 80 | ¢70 O | 12 | 7.5 | 20 |MI2screw,
(142) (124:3.:3353) (15.7) | (020) | (0.87) | (3.70) | (0.31) | (0.55) | 3.54) | (3.15) < w276 0 (0.47) | (030) | (0.79) | depth 24
60A2BT7R | 390 | 345:0051 430 | 5 | 22 | 110 | 8 | 18 | 110 | 100 | ¢80 O, | 14 | 9 | 22 |Mi2screw,
(15.4) 00059 | (16.9) | 0.20) | (0.87) | (4.33) | (0.31) | (0.71) | (4.33) | (3.94) 0 (0.55) | (0.35) | (0.87) | depth 24
13.58 +000%9 0315 25 000
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5.4 2§ eries[Dimensional[Drawings

Standard backlash gear (1000 min-'), without brake

* Flange-mounted type

Grease-lubrication type small size servomotors

LL

LT LM LR
e
—-FE e
- Q 2 T
Fey %11:
e = il OR = = Y [
2|* i L Detailed View
'— of Shaft End
KB1
KB2
in mm (inches)
Motor type | Geartype |Gear | L LL LM LR LT | KB1 | KB2 | KL1 | KL2 R Shaft | Approx.
SGMG' ratio center mass
allowable | kg (Ib)
radial load
03A2BL1K 1/5 394 138 92 100 46 65 117 109 88 256 833 14
(15.5) | (5.43) | (3.62) | (3.94) | (1.81) | (2.56) | (4.61) | (4.29) | (3.46) | (10.1) (30.9)
03A2BL2K BL2 1/9 406 138 92 100 46 65 117 109 88 268 980 14
(16.0) | (5.43) | (3.62) | (3.94) | (1.81) | (2.56) | (4.61) | (4.29) | (3.46) | (10.6) (30.9)
03A2BL5SK 1/20 | 425 138 92 100 46 65 117 109 88 287 1270 16
(16.7) | (5.43) | (3.62) | (3.94) | (1.81) | (2.56) | (4.61) | (4.29) | (3.46) | (11.3) (35.3)
06A2BL1K 1/5 417 161 115 100 46 88 140 109 88 256 833 16
BLo (16.4) | (6.34) | (4.53) | (3.94) | (1.81) | (3.46) | (5.51) | (4.29) | (3.46) | (10.1) (35.3)
06A2BL2K 1/9 429 161 115 100 46 88 140 109 88 268 980 16
(16.9) | (6.34) | (4.53) | (3.94) | (1.81) | (3.46) | (5.51) | (4.29) | (3.46) | (10.6) (35.3)
09A2BL1K BL2 1/5 441 185 139 100 46 112 164 109 88 256 833 18
(17.4) | (7.28) | (5.47) | (3.94) | (1.81) | (4.41) | (6.46) | (4.29) | (3.46) | (10.1) (39.7)
in mm (inches)
Motor type Flange dimensions Shaft end dimensions
SGMG- LA LB IC | LE | LG |LH | N | LZ S Q |GK | QR | T u | w
03A2BL1K 160 1304?040 140 3 12 185 4 12 35 _00.016 55 47 1 8 5 10
(6.30) (5 120 (5.51) | (0.12) | (0.47) | (7.28) | (0.16) | (0.47) (1.38 0 ) (217) | (1.85) | (0.039) | (0.31) | (0.20) | (0.39)
“T7-0.0016. -0.0006.
03A2BL2K 160 1304‘)’040 140 3 12 185 4 12 354‘@)016 55 47 1 8 5 10
(630) |(5120 (5.51) | (0.12) | (0.47) | (7.28) | (0.16) | (0.47) (1.38 0 (2.17) | (1.85) | (0.039) | (0.31) | (0.20) | (0.39)
~0.0016, -0.0006.
03A2BL5K | 160 | 1300, |140 | 3 | 12 [ 185 | 4 | 12 | 350 - | 55 | 47 | 1 8 | 5 |10
(6.30) <5412 0 (5.51) | (0.12) | (0.47) | (7.28) | (0.16) | (0.47) (1.38 0 (217) | (1.85) | (0.039) | (0.31) | (0.20) | (0.39)
-0.0016, -0.0006.
06A2BLIK | 160 | 1309, |140 | 3 | 12 | 185 | 4 | 12 | 350 - | 55 | 47 1 8 5 | 10
(6.30) (54124?_0016 (5.51) | (0.12) | (0.47) | (7.28) | (0.16) | (0.47) (1_38 4?.0006) (217) | (1.85) | (0.039) | (0.31) | (0.20) | (0.39)
06A2BL2K 160 1304‘)’040 140 3 12 185 4 12 354‘@’.016 55 47 1 8 5 10
(6.30) <5.12 0 (5.51) | (0.12) | (0.47) | (7.28) | (0.16) | (0.47) (1.38 0 (217) | (1.85) | (0.039) | (0.31) | (0.20) | (0.39)
~0.0016. -0.0006.
09A2BL1K 160 1304‘)’040 140 3 12 185 4 12 35 4?.015 55 47 1 8 5 10
(6.30) <5.12 0 (5.51) | (0.12) | (0.47) | (7.28) | (0.16) | (0.47) (1.38 e (217) | (1.85) | (0.039) | (0.31) | (0.20) | (0.39)
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USING THE DIGITAL OPERATOR

5.4.1 Servomotor[Dimensional[Drawings cont.

Grease-lubrication type large size servomotors

T R

b tM LGy, LR
v j; LE ©
Wr— o
2

$190.3 0u6

=

KLt
KL2
)
)

Detailed View
of Shaft End

KB1
KB2

in mm (inches)

Motor type | Geartype |Gear | L LL [ LM | LR | LT |KB1 |KB2 | KL1 | KL2 | R |Shaftcenter | Approx.
SGMG- ratio allowable mass
radial load | kg (Ib)
N

03A2BL7K 1/29 | 491 138 92 140 46 65 117 109 88 353 2940 31
BI3 (19.3) | (5.43) | (3.62) | (5.51) | (1.81) | (2.56) | (4.61) | (4.29) | (3.46) | (13.9) (68.3)

03A2BL8SK 1/45 | 501 138 92 140 46 65 117 109 88 363 3430 31
(19.7) | (5.43) | (3.62) | (5.51) | (1.81) | (2.56) | (4.61) | (4.29) | (3.46) | (14.3) (68.3)

06A2BL5K 1/20 | 514 161 115 140 46 88 140 109 88 353 2650 33
BL3 (20.2) | (6.34) | (4.53) | (5.51) | (1.81) | (3.46) | (5.51) | (4.29) | (3.46) | (13.9) (72.8)

06A2BL7K 1/29 | 514 161 115 140 46 88 140 109 88 353 2940 33
(20.2) | (6.34) | (4.53) | (5.51) | (1.81) | (3.46) | (5.51) | (4.29) | (3.46) | (13.9) (72.8)

06A2BLSK BL4 1/45 | 565 161 115 160 46 88 140 109 88 404 8040 53
(22.2) | (6.34) | (4.53) | (6.30) | (1.81) | (3.46) | (5.51) | (4.29) | (3.46) | (15.9) (116.8)

09A2BL2K 1/9 | 534 185 139 140 46 112 164 109 88 349 1960 35
BI3 (21.0) | (7.28) | (5.47) | (5.51) | (1.81) | (4.41) | (6.46) | (4.29) | (3.46) | (13.7) (77.2)

09A2BL5K 1/20 | 538 185 139 140 46 112 164 109 88 353 2650 35
(21.2) | (7.28) | (5.47) | (5.51) | (1.81) | (4.41) | (6.46) | (4.29) | (3.46) | (13.9) (77.2)

09A2BL7K 1/29 | 579 185 139 160 46 112 164 109 88 394 6860 55
BL4 (22.8) | (7.28) | (5.47) | (6.30) | (1.81) | (4.41) | (6.46) | (4.29) | (3.46) | (15.5) (121.2)

09A2BLSK 1/45 | 589 185 139 160 46 112 164 109 88 404 8040 55
(23.2) | (7.28) | (5.47) | (6.30) | (1.81) | (4.41) | (6.46) | (4.29) | (3.46) | (15.9) (121.2)

12A2BL1K 1/5 509 166 119 140 47 89 145 140 88 343 1670 32
BL3 (20.0) | (6.54) | (4.69) | (5.51) | (1.85) | (3.50) | (5.71) | (5.51) | (3.46) | (13.5) (70.5)

12A2BL2K 1/9 | 536 166 119 140 47 89 145 140 88 370 1960 39
(21.1) | (6.54) | (4.69) | (5.51) | (1.85) | (3.50) | (5.71) | (5.51) | (3.46) | (14.6) (86.0)

12A2BL5K 1/20 | 581 166 119 160 47 89 145 140 88 415 6080 59
(22.9) | (6.54) | (4.69) | (6.30) | (1.85) | (3.50) | (5.71) | (5.51) | (3.46) | (16.3) (130.1)

12A2BL7K BLA 1/29 | 581 166 119 160 47 89 145 140 88 415 6860 59
(22.9) | (6.54) | (4.69) | (6.30) | (1.85) | (3.50) | (5.71) | (5.51) | (3.46) | (16.3) (130.1)

12A2BL8K 1/45 | 591 166 119 160 47 89 145 140 88 425 8040 59
(23.3) | (6.54) | (4.69) | (6.30) | (1.85) | (3.50) | (5.71) | (5.51) | (3.46) | (16.7) (130.1)

20A2BL1K 1/5 535 192 145 140 47 115 171 140 88 343 1670 36
BL3 (21.1) | (7.56) | (5.71) | (5.51) | (1.85) | (4.53) | (6.73) | (5.51) | (3.46) | (13.5) (79.4)

20A2BL2K 1/9 | 562 192 145 140 47 115 171 140 88 370 1960 43
(22.1) | (7.56) | (5.71) | (5.51) | (1.85) | (4.53) | (6.73) | (5.51) | (3.46) | (14.6) (94.8)

20A2BL5K BL4 1/20 | 607 192 145 160 47 115 171 140 88 415 6080 63
(23.9) | (7.56) | (5.71) | (6.30) | (1.85) | (4.53) | (6.73) | (5.51) | (3.46) | (16.3) (138.9)

30A2BL1K 1/5 609 226 179 160 47 149 205 140 88 383 3820 58
BL4 (24.0) | (8.90) | (7.05) | (6.30) | (1.85) | (5.87) | (8.07) | (5.51) | (3.46) | (15.1) (127.9)

30A2BL2K 1/9 641 226 179 160 47 149 205 140 88 415 4700 68
(25.2) | (8.90) | (7.05) | (6.30) | (1.85) | (5.87) | (8.07) | (5.51) | (3.46) | (16.3) (149.9)
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in mm (inches)

Motor type Flange dimensions Shaft end dimensions
SGMG- LA LB LC | LE | LG LZ S Q | QK | QR T U W
03A2BL7K | 220 | 1900, [ 245 | 5 15 12 | 500, | 75 | 65 1 9 | 55 | 14
(8.66) (7 48 4?'0 ) 9.65) | (0.20) | (0.59) 0.47) (1 97 0 (2.95) | (2.56) | (0.039) | (0.35) | (0.22) | (0.55)
: .001: *77=0.0006,
03A2BL8K | 220 1900, | 245 | 5 15 12 | 500, | 75 | 65 1 9 |55 | 14
(8.66) (7 48 4?‘0 ) 9.65) | (0.20) | (0.59) 0.47) (1 97 4?000() (2.95) | (2.56) | (0.039) | (0.35) | (0.22) | (0.55)
: .001 : .
06A2BLSK | 220 | 1900, [ 245 | 5 15 12 1500, | 75 | 65 1 9 | 55 | 14
(8.66) |(7 48 4())'0018 9.65) | (0.20) | (0.59) 0.47) (1.97 0 s (2.95) | (2.56) | (0.039) | (0.35) | (0.22) | (0.55)
06A2BL7K | 220 | 1900, [ 245 | 5 15 12 ] 509, | 75 | 65 1 9 | 55 | 14
(8.66) (7 480 9.65) | (0.20) | (0.59) 0.47) (1 97 0 (2.95) | (2.56) | (0.039) | (0.35) | (0.22) | (0.55)
©77-0.0018, *7 7 -0.0006,
06A2BLSK | 280 [2400, | 310 | 5 18 14 | 600, | 90 | 78 1 11 7 18
(11.0) <9.45 s 122) | 020y | (0.71) (0.55) (2.36 4?_0007) (354) | 3.07) | (0.039) | (0.43) | (0.28) | (0.71)
09A2BL2K | 220 | 1900, | 245 | 5 15 12 | 500, | 75 | 65 1 9 |55 | 14
(8.66) (7.48 0 9.65) | (020) | (0.59) 0.47) (1.97 D s) | G99 | @56) | (0039) | (035) | (022) | (055)
09A2BLSK | 220 | 1900, | 245 | 5 15 12 ] 509, | 75 | 65 1 9 | 55 | 14
(8.66) (7.48 4?'0018 9.65) | (020) | (0.59) 0.47) (1.974[))0006 2.95) | 256) | (0.039) | (0.35) | (0.22) | (0.55)
09A2BL7K | 280 |2400,. | 310 | 5 18 14 | 600, | 9% | 78 1 11 7 18
(110) (9450 ) | (122) | (020) | (0.71) (0.55) (2_36 4{;000» (354) | 3.07) | (0.039) | (0.43) | (0.28) | (0.71)
09A2BL8K | 280 |240° . | 310 | 5 | 18 14 | 600, | 9 | 78 1 m | 7 | 18
110) |(g 450 122) | 020y | (0.71) (0.55) (2 36 0 ) (354) | 3.07) | (0.039) | (0.43) | (0.28) | (0.71)
©7Y-0.0018, *7-0.0007,
12A2BLIK | 220 1900, | 245 | 5 15 12 | 500, | 75 | 65 1 9 | 55 | 14
(8.66) (7.48 0 ) | ©69) | 020) | (059 0.47) (1.97 0 e 2.95) | 256) | (0.039) | (0.35) | (0.22) | (0.55)
12A2BL2K | 220 | 1900, | 245 | 5 15 12 | 509, | 75 | 65 1 9 | 55 | 14
(8.66) (7.48 0 e 9.65) | (020) | (0.59) 0.47) (1.97 0 e 2.95) | 256) | (0.039) | (0.35) | (0.22) | (0.55)
12A2BLS5SK 280 2404‘}‘046 310 5 18 14 604?019 90 78 1 11 7 18
(11.0) <9.45 0 s 122) | 020y | (0.71) (0.55) (2 36 0 ) (354) | 3.07) | (0.039) | (0.43) | (0.28) | (0.71)
X “~-0.0007,
12A2BL7K | 280 | 2400, | 310 | 5 18 14 | 600 | 9 | 78 1 11 7 18
(11.0) <9 450 122) | 020y | (0.71) (0.55) (2 360 ) (354) | 3.07) | (0.039) | (0.43) | (0.28) | (0.71)
© 70,0018 70,0007,
12A2BL8K | 280 | 2400 . | 310 | 5 18 14 600, | 9 | 78 1 11 7 18
(11.0) <9.45 0 s 122) | 020y | (0.71) (0.55) (2 136 0 ) (3.54) | 3.07) | (0.039) | (0.43) | (0.28) | (0.71)
X “~-0.0007,
20A2BL1K 220 | 190 4?046 245 5 15 12 504‘;016 75 65 1 9 5.5 14
(8.66) (7 480 9.65) | (020) | (0.59) ©47) |(1.970 2.95) | 256) | (0.039) | (0.35) | (0.22) | (0.55)
©77-0.0018, *77=0.0006,
20A2BL2K | 220 | 1900, | 245 | 5 15 12 | 50°, | 75 | 65 1 9 | 55 | 14
(8.66) (7 480 9.65) | (020) | (0.59) 0.47) (1.97 0 s 2.95) | 256) | (0.039) | (0.35) | (0.22) | (0.55)
©77-0.0018, X
20A2BL5K 280 2404‘;046 310 5 18 14 604?019 90 78 1 11 7 18
(11.0) <9 450 122) | 020y | (0.71) (0.55) (2 36 0 ) (354) | 3.07) | (0.039) | (0.43) | (0.28) | (0.71)
©7Y-0.0018, *7-0.0007,
30A2BLIK | 280 [2400, | 310 | 5 18 14 | 600, | 9 | 78 1 11 7 18
(11.0) <9 450, 122) | 020y | (0.71) (0.55) (2 36000 (354) | 3.07) | (0.039) | (0.43) | (0.28) | (0.71)
: .| ° .0007,
30A2BL2K | 280 | 2400, | 310 | 5 18 14 600, | % | 78 1 m | 7 | 18
(11.0) <9 450 122) | 020y | (0.71) (0.55) (2 36 0 (354) | 3.07) | (0.039) | (0.43) | (0.28) | (0.71)
©7Y-0.0018. “~7-0.0007,
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Shaft end tap specifications

Q dtap xL
in mm (inches)
‘ Gear type Shaft Shaft dxL
‘—“_) g"” : diameter length
— S Q
BL2 35 (1.38) 55 (2.17) M8 X 16
BL3 50 (1.97) 75 (2.95) M10 X 20
BL4 60 (2.36) 90 (3.54) M12 x 24
Detailed dimensions of IMT gear
== i inches)
B T | in mm (inc
M —?;//T E Gear ratio A
i | /I;,;m;lf‘ii 15 6 (0.24)
» SO O SO { ‘32 wle
(Motor)_:v H BT EE | =t 1/9 18 (0.71)
_UH L ) 1/20, 1/29 39 (1.54)
o
s | a |mplol2o) 55 1/45 47 (1.85)
3 2
(BL2)
1 D | |
— T } o S | in mm (inches)
: b 'l } \ I M‘ el Gear ratio A
I ‘ g
SN N I O O S -~ 1/5 11 (0.43)
(Motor) }7 'T .T E’J E I
! I ‘ I si - B8] L 1/9 38 (150)
H : ‘ |
_.J!_.LL"{ EEER 1/20, 129 46 (1.81)
K | 1/45 52 (2.05)
e | A ZJIIJI 335
DJ I
{BL3
nm 1 . o
— T 7 " ,;/ e in mm (inches)
T . Gear ratio A
il - 'm? RER 1/5 16 (0.63)
LI Ly ssl®
woor T IT [ 5[ E 5 o 48 (189
AR 1/20, 1/29 55(2.17)
R 1/45 58 (2.28)
_LiFA } |
gt
&0 A 27 {18 38 |25 kli)
S 9

5

(BL %)
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B SGMS-JJA Servomotor

Incremental encoder (4096 P/R)

L

LL LR
= = 1004 (A
LG LE 0.0016
[O1#0.04 [A] Le
T (20.0016) | :
g - (g OR)
: - : /[
g et Ly \"”
9 ol _
s =TT
) \ S
— ¥ o
g ! \Zg 2%

KB1
KB2

Detailed View of Shaft End

LR
LE

491
48]
4

&
Q
in mm (inches)
Type L LL LM LR LT KB1 KB2 KL1 KL2
SGMS-
10A6A 194 149 103 45 46 76 128 96 87
(7.64) |(5.87) |(4.06) |(1.77) |(1.81) |(2.99) |(5.04) |(3.78) |(3.43)
15A6A 220 175 129 45 46 102 154 96 87
(8.66) |(6.89) |(5.08) |(1.77) |(1.81) |(4.02) |(6.06) |(3.78) |(3.43)
20A6A 243 198 152 45 46 125 177 96 87
(9.57) |[(7.80) |[(5.98) |(1.77) |(1.81) |(4.92) |(6.97) |(3.78) |(3.43)
30A6A 262 199 153 63 46 122 178 114 87
(10.31) |(7.83) |(6.02) |(2.48) |(1.81) |(4.80) |(7.01) |(4.49) |(3.43)
40A6A 299 236 190 63 46 159 215 114 87
(11.77) | (9.29) |(7.48) |(2.48) |(1.81) |(6.26) |(8.46) |(4.49) |(3.43)
50A6A 339 276 230 63 46 199 255 114 87
(13.35) |(10.87) |(9.06) | (2.48) |(1.81) |(7.83) |(10.04) |(4.49) |(3.43)

C g] L
(0.0008) MTG Holes
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in mm (inches)

Type Flange dimensions
SGMS- A [ LB LC | LE LF | LG | LH LJ LZ
10A6A | 115 0 100 |3 3 10 130 |45 7

4.53) | 95 -0035 |[(3.94) [(0.12) |(0.12) |(0.39) | (5.12) | (1.77) | (0.28)

0
(874 _ 0.0014)

15A6A | 115 0 100 |3 3 10 130 |45 7
4.53) | 99 -0035 |[(3.94) [(0.12) |(0.12) |(0.39) | (5.12) | (1.77) | (0.28)

0
(874 _ 0.0014)

20A6A | 115 0 100 |3 3 10 130 |45 7
4.53) | 99 -0035 |[(3.94) [(0.12) |(0.12) |(0.39) | (5.12) | (1.77) | (0.28)

0
(874 _ 0.0014)

30A6A | 145 0 130 |6 6 12 165 |45 9
.71) | 1190035 |(5.12) |(0.24) | (0.24) | (0.47) | (6.50) | (1.77) | (0.35)

0
(4.33 _ 0.0014)

40A6A | 145 0 130 6 6 12 165 45 9

.71) | 119 - 0035 |(5.12) |(0.24) | (0.24) | (0.47) | (6.50) | (1.77) | (0.35)
0
(433 _ 0,0014)
50A6A | 145 0 130 |6 6 12 165 |45 9

.71) | 119 - 0035 |(5.12) |(0.24) | (0.24) | (0.47) | (6.50) | (1.77) | (0.35)

0
(433 _ 9,0014)
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in mm (inches)

Type Shaft end dimensions Approx.
SGMS- mass
) St Q kg
(Ib)
10A6A 0 30 40 4.6
24 _ 0013 |(1.18) | (1.57) |(10.14)
0
(094 _ 4.0005)
15A6A 0 30 40 5.8
24 _ 0013 |(1.18) | (1.57) |(12.78)
0
(094 _ 4.0005)
20A6A 0 30 40 7.0
24 _ 0013 |(1.18) | (1.57) |(15.43)
0
(094 _ 4.0005)
30A6A 0 30 55 11
28 _ 0013 |(1.18) | (2.17) | (24.24)
0
(1.10 _ 9.0005)
40A6A 0 30 55 14
28 _ 0013 |(1.18) | (2.17) |(30.86)
0
(1.10 _ 9.0005)
50A6A 0 30 55 17
28 _ 0013 |(1.18) | (2.17) |(37.47)

0
(1.10 _ ¢.0005)

Note Incremental encoder (4096 P/R) is used as a detector.
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* Connector Wiring on Detector Side

Receptacle: MS3102A20-29P

Plug (To be prepared by customer) (L type): MS3108B20-29S or
(Straight type) MS3106B20-29S

Cable Clamp: (To be prepared by customer) MS3057-12A

Encoder Wiring Specifications

A channel output
/A channel output

B channel output
/B channel output
C channel output
/C channel output
ov

+5V DC

FG (Frame Ground)

—HlwlDO|IZ([Z|r (X

CI IO MmOoO|w| >

Note 1) Terminals Kto T are not used. Do not connect anything.
2) Receptacle, plug and cable clamp are common regardless of motor capacity.

* Connector Wiring on Motor Side

Motor Wiring Specifications

DA A | Phase U
c, B B | Phase V
C | Phase W

D | Ground terminal

Note Receptacle, plug and cable clamp differ depending on the capacity. Refer to 6) Connectors
on Detector and Motor Sides (page 392).
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Incremental encoder (4096 P/R), with brake

LL LR
LT LM T
0.0016
{Of $0.04 | A] Lc
¥ (20.0016)
[+ L
o =
,8_ —HE ) N L ) }Z(
a S et iy N3\ 4
2 @
=) = 9
3 ¢
i , , %
Jo | %

il LF% é\] Dlooz] 42
0.0008) MTG Holes Ej

KB1

KB2

Detailed View of Shaft End

LR
LE

LF

A
&
Q
in mm (inches)
Type L LL LM LR LT KB1 KB2 KL1 KL2
SGMS-
10A6AAB | 238 193 147 45 46 67 172 100 87

9.37) |(760) |(5.79) |(1.77) |(1.81) | (2.64) |(6.77) |(3.94) |(3.43)

15A6AAB | 264 219 173 45 46 93 198 100 |87
(10.39) | (8.62) |(6.81) |(1.77) |(1.81) |(3.66) | (7.80) |(3.94) | (3.43)

20A6AAB | 287 242 196 45 46 116|221 100 |87
(11.30) [(9.53) |(7.72) |(1.77) | (1.81) | (4.57) |(8.70) |(3.94) | (3.43)

30A6AAB | 300 237 191 63 46 113 [216 119 |87
(11.81) | (9.33) |(7.52) |(2.48) |(1.81) |(4.45) | (8.50) |(4.69) |(3.43)

40ABAAB | 336 274 228 63 46 150 | 253 119 |87
(13.23) |(10.79) | (8.98) |(2.48) | (1.81) | (5.91) |(9.96) |(4.69) |(3.43)

50A6AAB | 337 314 268 63 46 190 293 119 |87
(13.27) |(12.36) | (10.55) |(2.48) | (1.81) | (7.48) |(11.54) |(4.69) | (3.43)
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in mm (inches)

Type Flange dimensions
SGMS- [ A [ LB LC | LE LF | LG | LH LJ LZ
10A6AAB | 115 0 100 |3 3 10 130 |45 7

4.53) | 99 -003 |[(3.94) |(0.12) |(0.12) |(0.39) | (5.12) | (1.77) | (0.28)

0
(374 _ 0.0014)

15A6AAB | 115 0 100 |3 3 10 130 |45 7
4.53) | 99-003 |[(3.94) |(0.12) |(0.12) |(0.39) | (5.12) | (1.77) | (0.28)

0
(374 _ 0.0014)

20A6AAB | 115 0 100 |3 3 10 130 |45 7
4.53) | 99-003 |[(3.94) |(0.12) |(0.12) |(0.39) | (5.12) | (1.77) | (0.28)

0
(374 _ 0.0014)

30A6AAB | 145 0 130 |6 6 12 165 |45 9
.71) | 1100035 |(5.12) |(0.24) | (0.24) | (0.47) | (6.50) | (1.77) | (0.35)

0
(433 _ 0.0014)

40ABAAB | 145 0 130 |6 6 12 165 |45 9
.71) | 1100035 |(5.12) |(0.24) | (0.24) | (0.47) | (6.50) | (1.77) | (0.35)
0
(433 _ 0.0014)
50A6AAB | 145 0 130 |6 6 12 165 |45 9

.71) | 1100035 |(5.12) |(0.24) | (0.24) | (0.47) | (6.50) | (1.77) |(0.35)

0
(433 _ 0.0014)
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in mm (inches)

Type Shaft end dimensions Approx.
SGMS- mass
S S1 Q kg
(Ib)
10A6AAB 0 30 40 6.0

24 _ 0013 |(1.18) | (1.57) |(13.22)

0
(0.94 _ ¢.0005)

15A6AAB 0 30 40 75
24 _ 0013 |(1.18) | (1.57) | (16.53)

0
(0.94 _ ¢.0005)

20A6AAB 0 30 40 8.5
24 _ 0013 |(1.18) | (1.57) | (18.73)

0
(0.94 _ ¢.0005)

30A6AAB 0 30 55 14
28 _ 0013 |(1.18) | (2.17) | (30.86)

0
(1.10 _ ¢.0005)

40A6AAB 0 30 55 17
28 _ 0013 |(1.18) | (2.17) | (37.47)

0
(1.10 _ ¢.0005)

50A6AAB 0 30 55 20
28 _ 0013 |(1.18) | (2.17) | (44.08)

0
(110 _ ¢.0005)

Note Incremental encoder (4096 P/R) is used as a detector.

* Connector Wiring on Motor Side

A | Phase U E | Brake terminal
B | Phase V F | Brake terminal
C | Phase W G| -

D | Frame ground (FG)
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Absolute encoder (15bit : 8192 P/R)

L

LL

LR

LM

LG

LE

L
0.0016

= (G $0.04 [A] Lo
> (20.0016) |
o (ﬁ !
;]&Eﬁﬁ 3
e | 2 Z f
0 H
2 9
g~ 4 i} ; . B/
4412
g MTG Holes %
KB1
KB2
Detailed View of Shaft End
LR
J.LE
LFIL
Ay Rk
8
Q
in mm (inches)
Type L LL LM LR LT KB1 KB2 KL1 KL2
SGMS-
10ASA 208 163 103 45 60 76 142 96 87
(8.19) [(6.42) |(4.06) | (1.77) | (2.36) | (2.99) |(5.59) |(3.78) |(3.43)
15ASA 234 189 129 45 60 102 168 96 87
(9.21) |(7.44) |(5.08) | (1.77) | (2.36) | (4.02) | (6.61) |(3.78) | (3.43)
20ASA 257 212 152 45 60 125 191 96 87
(10.12) |(8.35) |(5.98) | (1.77) | (2.36) | (4.92) | (7.52) |(3.78) |(3.43)
30ASA 276 213 153 63 60 122 192 114 87
(10.87) |(8.39) |(6.02) |(2.48) | (2.36) | (4.80) | (7.56) | (4.49) |(3.43)
40ASA 313 250 190 63 60 159 229 114 87
(12.32) |(9.84) |(7.48) |(2.48) | (2.36) | (6.26) | (9.02) |(4.49) |(3.43)
50ASA 353 290 230 63 60 199 269 114 87
(13.90) | (11.42) |(9.06) | (2.48) | (2.36) | (7.83) | (10.59) | (4.49) | (3.43)
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in mm (inches)

Type Flange dimensions
SGMS- A [ LB LC | LE LF | LG | LH LJ Lz
10ASA | 115 0 100 |3 3 10 130 |45 7

@.53) | 99 -0035 |[(3.94) |[(0.12) |(0.12) |(0.39) | (5.12) | (1.77) | (0.28)

0
(874 _ 0.0014)

15ASA | 115 0 100 |3 3 10 130 |45 7
@.53) | 9 -0035 |[(3.94) [(0.12) |(0.12) | (0.39) | (5.12) | (1.77) | (0.28)

0
(874 _ 0.0014)

20ASA | 115 0 100 |3 3 10 130 |45 7
@.53) | 9 -0035 |[(3.94) [(0.12) |(0.12) |(0.39) | (5.12) | (1.77) | (0.28)

0
(874 _ 0.0014)

30ASA | 145 0 130 |6 6 12 165 |45 9
.71) | 1190035 |(5.12) |(0.24) |(0.24) | (0.47) | (6.50) | (1.77) | (0.35)

0
(433 _ 0,0014)

40ASA [ 145 0 130 |6 6 12 165 |45 9
.71) | 1190035 |(5.12) |(0.24) |(0.24) | (0.47) | (6.50) | (1.77) | (0.35)

0
(433 _ 0,0014)

50ASA | 145 0 130 |6 6 12 165 |45 9
.71) | 1190035 |(5.12) |(0.24) |(0.24) | (0.47) | (6.50) | (1.77) | (0.35)

0
(433 _ 0,0014)
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in mm (inches)

Type Shaft end dimensions Approx.
SGMS- mass
S S1 Q kg
(Ib)
10ASA 0 30 40 5.0

24 _ 0013 |(1.18) | (1.57) | (11.02)

0
(0.94 _ ¢ .0005)

15ASA 0 30 40 6.2
24 _ 0013 |[(1.18) | (1.57) | (13.66)

0
(0.94 _ ¢ .0005)

20ASA 0 30 40 7.4
24 _ 0013 |[(1.18) | (1.57) | (16.31)

0
(0.94 _ ¢.0005)

30ASA 0 30 55 115
28 _ 0013 |[(1.18) | (2.17) | (25.35)

0
(1.10 _ ¢.0005)

40ASA 0 30 55 14.5
28 _ 0013 |[(1.18) | (2.17) | (31.96)

0
(1.10 _ ¢.0005)

50ASA 0 30 55 17.5
28 _ 0013 |[(1.18) | (2.17) | (38.57)

0
(1.10 _ ¢.0005)

Note Absolute encoder (15bit : 8192 P/R) is used as a detector.
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* Connector Wiring on Detector Side

Receptacle: MS3102A20-29P

Plug (To be prepared by customer) (L type): MS3108B20-29S or
(Straight type) MS3106B20-29S

Cable Clamp: (To be prepared by customer) MS3057-12A

Encoder Wiring Specifications

A channel output K
/A channel output L
B channel output M
/B channel output N
Z channel output P
R
S
T

Reset
0V (battery)
3.6V (battery)

/Z channel output
ov

+5V DC

FG (Frame Ground)

CI IO MmOoO|w| >

Note 1) Terminals K to P are not used. Do not connect anything.

2) Receptacle, plug and cable clamp are common regardless of motor capacity.

* Connector Wiring on Motor Side

Phase U
Phase V
Phase W
Ground terminal

O O[>

Note Receptacle, plug and cable clamp differ depending on the capacity. Refer to 6) Connectors
on Detector and Motor Sides (page 392).
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Absolute encoder (15bit : 8192 P/R, 12 bit : 1024 P/R), with brake

L

LL

LR

LT

LM

L] 004 [A]
0.0016
(O] #0.04 [A] LC
g_ (20.0016)
9_ +E 8] w
0 D -
< 3
] 3 |—T+ I
| Lﬁ% é Nidei
(0.0008) MTG Holes
KB1
KB2
Detailed View of Shaft End
LR
*LE
LF]
bl w[ BI
LY ol o
&
Q
in mm (inches)
Type L LL LM LR LT KB1 KB2 KL1 KL2
SGMS-
10ASAAB | 252 207 147 45 60 67 186 100 87
9.92) |(8.15) |(5.79) |(1.77) | (2.36) | (2.64) |(7.32) |(3.94) |(3.43)
15ASAAB | 278 233 173 45 60 93 212 100 87
(10.94) |(9.17) |(®6.81) |(1.77) |(2.36) | (3.66) |(8.35) |(3.94) | (3.43)
20ASAAB | 301 256 196 45 60 116 235 100 87
(11.85) |(10.08) | (7.72) |(1.77) | (2.36) | (4.57) |(9.25) |(3.94) |(3.43)
30ASAAB | 314 251 191 63 60 113 230 119 87
(12.36) |(9.88) |(7.52) |(2.48) |(2.36) |(4.45) |(9.06) |(4.69) |(3.43)
40ASAAB | 350 288 228 63 60 150 267 119 87
(13.78) |(11.34) [(8.98) |(2.48) |(2.36) |(5.91) |(10.51) |(4.69) | (3.43)
50ASAAB | 391 328 268 63 60 190 307 119 87
(15.39) | (12.91) | (10.55) | (2.48) | (2.36) |(7.48) |(12.09) |(4.69) |(3.43)
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in mm (inches)

Type Flange dimensions
SGMS- [ A [ LB LC LE LF | LG | LH LJ Lz
10ASAAB | 115 0 100 |3 3 10 130 |45 7

@53) | 9 -0035 [(3.94) [(0.12) |(0.12) |(0.39) | (5.12) | (1.77) | (0.28)

0
(374 _ 0.0014)

15ASAAB | 115 0 100 |3 3 10 130 |45 7
@.53) | 9 -0035 [(3.94) [(0.12) |(0.12) |(0.39) | (5.12) | (1.77) | (0.28)

0
(374 _ 0.0014)

20ASAAB | 115 0 100 |3 3 10 130 |45 7
@.53) | 9 -0035 [(3.94) [(0.12) |(0.12) |(0.39) | (5.12) | (1.77) | (0.28)

0
(374 _ 0.0014)

30ASAAB | 145 0 130 |6 6 12 165 |45 9
.71) | 119- 0035 |(5.12) |[(0.24) |(0.24) | (0.47) | (6.50) | (1.77) | (0.35)

0
(4.33 _ 0.0014)

40ASAAB | 145 0 130 |6 6 12 165 |45 9
.71) | 1190035 |(5.12) |(0.24) |(0.24) | (0.47) | (6.50) | (1.77) | (0.35)

0
(433 _ 0.0014)

50ASAAB | 145 0 130 |6 6 12 165 |45 9
.71) | 119- 0035 |(5.12) |(0.24) |(0.24) | (0.47) | (6.50) | (1.77) | (0.35)

0
(433 _ 0.0014)

371



USING THE DIGITAL OPERATOR

5.4.1[Servomotor[Dimensional[Drawings cont.

in mm (inches)

Type Shaft end dimensions Approx.
SGMS- mass
S S1 Q kg
(Ib)
10ASAAB 0 30 40 6.5

24 _ 0013 |(1.18) |(1.57) | (14.33)

0
(0.94 _ ¢ .0005)

15ASAAB 0 30 40 8.0
24 _ 0013 |(1.18) | (1.57) |(17.63)

0
(0.94 _ ¢ 0005)

20ASAAB 0 30 40 9.0
24 _ 0013 |(1.18) | (1.57) |(19.84)

0
(0.94 _ ¢ .0005)

30ASAAB 0 30 55 14.5
28 _ 0013 |(1.18) | (2.17) | (31.96)

0
(1.10 _ ¢.0005)

40ASAAB 0 30 55 17.5
28 _ 0013 |(1.18) | (2.17) | (38.57)

0
(1.10 _ ¢.0005)

50ASAAB 0 30 55 20.5
28 _ 0013 |(1.18) | (2.17) | 45.18)

0
(1.10 _ ¢.0005)

Note Absolute encoder (15bit : 8192 P/R) is used as a detector.

* Connector Wiring on Motor Side

Motor Wiring Specifications

A | Phase U E | Brake terminal
B | Phase V F | Brake terminal
C | Phase W G| -

D | Frame ground (FG)
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Low backlash gear (3000 min-1), without brake

* Flange-mounted type

Grease-lubrication type small size servomotors

Lo

LT

M

LG

1
‘ -
m
2
$Shg,

el s#
- (;\AJ = ) I ) OR - < U
<153 T‘ . - Detailed View
of Shaft End
KB1
KB2
in mm (inches)
Motor type | Geartype |[Gear | L LL LM LR LT | KB1 | KB2 | KL1 | KL2 R | Shaft center | Approx.
SGMS- ratio allowable mass
radial load | kg (lb)
N
10A6AL1K 1/5 403 149 103 100 46 76 128 96 87 254 833 13
BL2 (15.9) | (5.87) | (4.06) | (3.94) | (1.81) | (2.99) | (5.04) | (3.78) | (3.43) | (10.0) (28.7)
10A6AL2K 1/9 415 149 103 100 46 76 128 96 87 266 980 13
(16.3) | (5.87) | (4.06) | (3.94) | (1.81) | (2.99) | (5.04) | (3.78) | (3.43) | (10.5) (28.7)
15A6AL1K BL2 1/5 429 175 129 100 46 102 154 96 87 254 833 14
(16.9) | (6.89) | (5.08) | (3.94) | (1.81) | (4.02) | (6.06) | (3.78) | (3.43) | (10.0) (30.9)
20A6AL1K BL2 1/5 452 198 152 100 46 125 177 96 87 254 833 15
(17.8) | (7.80) | (5.98) | (3.94) | (1.81) | (4.92) | (6.97) | (3.78) | (3.43) | (10.0) (33.1)
in mm (inches)
Motor type Flange dimensions Shaft end dimensions

SGMS- LA LB LC | LE | LG | LH | N | LZ S Q |QK |[QR | T u | w
10A6ALIK | 160 | 1300, | 140 | 3 | 12 | 185 | 4 | 12 | 350 -~ | 55 | 47 | 1 8 | 5 |10
(6.30) (5 120 (5.51) | (0.12) | (0.47) | (7.28) (0.47) <1 38 0 > (217) | (1.85) |(0.039) | (0.31) | (0.20) | (0.39)

*77-0.0016. ° —-0.0006.
10A6AL2K | 160 | 1300, | 140 | 3 | 12 | 185 | 4 | 12 | 350 - | 55 | 47 | 1 8 5 110
(6.30) (5 120 (5.51) | (0.12) | (0.47) | (7.28) 0.47) <1 380 > (2.17) | (1.85) | (0.039) | (0.31) | (0.20) | (0.39)

*77-0.0016 ° —0.0006.
15A6ALIK | 160 | 1300, | 140 | 3 | 12 | 185 | 4 | 12 | 350, - | 55 | 47 | 1 8 5 110
(6.30) (5 120 (5.51) | (0.12) | (0.47) | (7.28) (0.47) <1 38 0 > (217) | (1.85) |(0.039) | (0.31) | (0.20) | (0.39)

*77-0.0016 ° —0.0006.
20A6ALIK | 160 1300, | 140 | 3 | 12 | 185 | 4 | 12 [ 350 | 55 | 47 | 1 8 | 5 | 10
(6.30) (5 120 (551) | (0.12) | (0.47) | (7.28) 0.47) <1 38 0 > (2.17) | (1.85) |(0.039) | (0.31) | (0.20) | (0.39)

*77-0.0016. ° —0.0006.
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USING THE DIGITAL OPERATOR

5.4.1 Servomotor[Dimensional[Drawings cont.

Grease-lubrication type large size servomotors

F
$She

20
X
$LBh7

of

Detailed View

Shaft End

in mm (inches)

Motor type | Gear type |Gear | L LL [ LM | LR | LT |KB1 |KB2 [ KL1 | KL2 | R Shaft [ Approx.
SGMS- ratio center mass
allowable kg (Ib)
radial load
N

10A6AL5SK 1/20 | 496 149 103 140 46 76 128 96 87 347 2650 30
(19.5) | (5.87) | (4.06) | (5.51) | (1.81) | (2.99) | (5.04) | (3.78) | (3.43) | (13.7) (66.1)

10A6AL7K BL3 1/29 | 496 149 103 140 46 76 128 96 87 347 2940 30
(19.5) | (5.87) | (4.06) | (5.51) | (1.81) | (2.99) | (5.04) | (3.78) | (3.43) | (13.7) (66.1)

10A6AL8SK 1/45 | 506 149 103 140 46 76 128 96 87 357 3430 30
(19.9) | (5.87) | (4.06) | (5.51) | (1.81) | (2.99) | (5.04) | (3.78) | (3.43) | (14.D) (66.1)

15A6AL2K 1/9 | 518 175 129 140 46 102 154 96 87 343 1960 31
(20.4) | (6.89) | (5.08) | (5.51) | (1.81) | (4.02) | (6.06) | (3.78) | (3.43) | (13.5) (68.3)

15A6AL5K BL3 1/20 | 522 175 129 140 46 102 154 96 87 347 2650 31
(20.6) | (6.89) | (5.08) | (5.51) | (1.81) | (4.02) | (6.06) | (3.78) | (3.43) | (13.7) (68.3)

15A6AL7K 1/29 | 522 175 129 140 46 102 154 96 87 347 2940 31
(20.6) | (6.89) | (5.08) | (5.51) | (1.81) | (4.02) | (6.06) | (3.78) | (3.43) | (13.7) (68.3)

15A6AL8K BL4 1/45 | 573 175 129 160 46 102 154 96 87 398 8040 51
(22.6) | (6.89) | (5.08) | (6.30) | (1.81) | (4.02) | (6.06) | (3.78) | (3.43) | (15.7) (112.4)

20A6AL2K 1/9 | 541 198 152 140 46 125 177 96 87 343 1960 32
BL3 (21.3) | (7.80) | (5.98) | (5.51) | (1.81) | (4.92) | (6.97) | (3.78) | (3.43) | (13.5) (70.5)

20A6ALSK 1/20 | 545 198 152 140 46 125 177 96 87 347 2650 32
(21.5) | (7.80) | (5.98) | (5.51) | (1.81) | (4.92) | (6.97) | (3.78) | (3.43) | (13.7) (70.5)

20A6AL7K 1/29 | 586 198 152 160 46 125 177 96 87 388 6860 52
BL4 (23.1) | (7.80) | (5.98) | (6.30) | (1.81) | (4.92) | (6.97) | (3.78) | (3.43) | (15.3) (114.6)

20A6AL8K 1/45 | 596 198 152 160 46 125 177 96 87 398 8040 52
(23.5) | (7.80) | (5.98) | (6.30) | (1.81) | (4.92) | (6.97) | (3.78) | (3.43) | (15.7) (114.6)

30A6AL1K 1/5 | 540 199 153 140 46 122 178 114 87 341 1670 29
BL3 (21.3) | (7.83) | (6.02) | (5.51) | (1.81) | (4.80) | (7.01) | (4.49) | (3.43) | (13.4) (63.9)

30A6AL2K 1/9 | 567 199 153 140 46 122 178 114 87 368 1960 36
(22.3) | (7.83) | (6.02) | (5.51) | (1.81) | (4.80) | (7.01) | (4.49) | (3.43) | (14.5) (79.4)

30A6ALSK 1/20 | 612 199 153 160 46 122 178 114 87 413 6080 56
(24.1) | (7.83) | (6.02) | (6.30) | (1.81) | (4.80) | (7.01) | (4.49) | (3.43) | (16.3) (123.5)

30A6AL7K BLA 1/29 | 612 199 153 160 46 122 178 114 87 413 6860 56
(24.1) | (7.83) | (6.02) | (6.30) | (1.81) | (4.80) | (7.01) | (4.49) | (3.43) | (16.3) (123.5)

30A6AL8K 1/45 | 622 199 153 160 46 122 178 114 87 423 8040 56
(24.5) | (7.83) | (6.02) | (6.30) | (1.81) | (4.80) | (7.01) | (4.49) | (3.43) | (16.7) (123.5)

40A6AL1K BL3 1/5 | 577 | 236 | 190 | 140 | 46 | 159 | 215 | 114 | 87 | 341 1670 32
(22.7) | (9:29) | (7.48) | (5.51) | (1.81) | (6.26) | (8.46) | (4.49) | (3.43) | (13.4) (70.5)

40A6AL2K 1/9 649 236 190 160 46 159 215 114 87 413 4700 59
(25.6) | (9.29) | (7.48) | (6.30) | (1.81) | (6.26) | (8.46) | (4.49) | (3.43) | (16.3) (130.1)

40A6AL5K BIA 1/20 | 649 | 236 | 190 | 160 | 46 | 159 | 215 | 114 | 87 | 413 6080 59
(25.6) | (9.29) | (7.48) | (6.30) | (1.81) | (6.26) | (8.46) | (4.49) | (3.43) | (16.3) (130.1)

40A6AL7K 1/29 | 649 236 190 160 46 159 215 114 87 413 6860 59
(25.6) | (9.29) | (7.48) | (6.30) | (1.81) | (6.26) | (8.46) | (4.49) | (3.43) | (16.3) (130.1)
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Motor type | Geartype |Gear| L LL LM LR LT | KB1 | KB2 | KL1 | KL2 R Shaft | Approx.
SGMS' ratio center mass
allowable | kg (Ib)
radial load
N
50A6AL1K 1/5 657 276 230 160 46 199 255 114 87 381 3820 52
(25.9) | (10.9) | (9.06) | (6.30) | (1.81) | (7.83) | (10.0) | (4.49) | (3.43) | (15.0) (114.6)
S50A6AL2K BLA 1/9 689 276 230 160 46 199 255 114 87 413 4700 62
(27.1) | (10.9) | (9.06) | (6.30) | (1.81) | (7.83) | (10.0) | (4.49) | (3.43) | (16.3) (136.8)
50A6AL5SK 1/20 | 689 276 230 160 46 199 255 114 87 413 6080 62
(27.1) | (10.9) | (9.06) | (6.30) | (1.81) | (7.83) | (10.0) | (4.49) | (3.43) | (16.3) (136.8)
in mm (inches)
Motor type Frange dimensions Shaft end dimensions
SGMS- LA LB LC | LE | LG N LZ S Q | QK | QR T u w
10A6ALSK | 220 | 1900, | 245 | 5 15 6 12 | 500, | 75 | 65 1 9 55 | 14
(8:66) |(748 0 9.65) | (0.20) | (0.59) 0.47) <1497 D) | @99 | @50) | (0:039) | 035) | 022) | (055)
10A6AL7K | 220 | 1900, | 245 | 5 15 6 12 | 508, | 75 | 65 1 9 | 55 | 14
(8:66) |(7480 9.65) | (0.20) | (0.59) 047 |(1.970 (2.95) | (2.56) | (0.039) | (0.35) | (0.22) | (0.55)
©77-0.0018, -0.0006.
10A6AL8K | 220 | 1900, | 245 | 5 15 6 12 | 500, | 75 | 65 1 9 | 55 | 14
(8.66) |(7.48 0 9.65) | (0.20) | (0.59) 047) |{1.970 (295) | (2.56) | (0.039) | (0.35) | (0.22) | (0.55)
° —0.0018, ° —0.0006,
I5A6AL2K | 220 | 1900, | 245 | 5 15 6 12 | 5080, | 75 | 65 1 9 | 55 | 14
(8.66) |(7.48 0 s 9.65) | (0.20) | (0.59) 0.47) <1497 D) | @99 | @50 | (0:039) | 035) | 022) | (055)
I5A6ALSK | 220 | 1900, | 245 | 5 15 6 12 ] 508, | 75 | 65 1 9 | 55 | 14
(8:66) |(7480 9.65) | (0.20) | (0.59) 047) |(1.970 (2.95) | (2.56) | (0.039) | (0.35) | (0.22) | (0.55)
©77-0.0018, -0.0006,
I5A6AL7K | 220 | 1900, | 245 | 5 15 6 12 | 500, | 75 | 65 1 9 | 55 | 14
(8.66) <7 480 9.65) | (0.20) | (0.59) 047) |(1.970 (2.95) | (2.56) | (0.039) | (0.35) | (0.22) | (0.55)
©77-0.0018, °7 7 =0.0006.
ISAGALSK | 280 [2400,. | 310 | 5 18 6 14 | 605, | 90 | 78 1 11 7 18
11.0) |(9.45 0 s (122) | (0.20) | (0.71) (0.55) <2.36 o) | G3H | G0N [ 0039 | 043) | 028) | (0.71)
20A6AL2K | 220 | 1900, | 245 | 5 15 6 12 | 508, | 75 | 65 1 9 | 55 | 14
(8.66) <7.48 0 s 9.65) | (0.20) | (0.59) 0.47) <1.97 O e) | @99 | @256) | (0:039) | (035) | (022) | (0.55)
20A6ALSK | 220 | 1900, | 245 | 5 15 6 12 | 500 . | 75 | 65 1 9 | 55 | 14
(8.66) |(7.48 0 9.65) | (0.20) | (0.59) ©047) |[{.970 (2.95) | (2.56) | (0.039) | (0.35) | (0.22) | (0.55)
© 7 7-0.0018, °7 7=0.0006,
20A6AL7K | 280 |2400., | 310 | 5 18 6 14 | 605, | 9 | 78 1 11 7 18
(11.0) |{g. 450 (122) | (020) | (0.71) (0.55) <2436 0 (354) | (3.07) | (0.039) | (0.43) | (0.28) | (0.71)
© 7T -0.0018, -0.0007
20A6AL8K | 280 |2400., | 310 | 5 18 6 4 | 600, | 9 | 78 1 11 7 18
(11.0) |{9.450 (122) | (0.20) | (0.71) 055) {3360 (354) | (3.07) | (0.039) | (0.43) | (0.28) | (0.71)
“77-0.0018, *77-0.0007.
30A6ALIK | 220 | 1908, | 245 | 5 15 6 12 | 500, | 75 | 65 1 9 | 55 | 14
(8.66) |(7.48 0 9.65) | (0.20) | (0.59) 0.47) <1 97 0 > (2.95) | (2.56) | (0.039) | (0.35) | (0.22) | (0.55)
© 7 7-0.0018, °7 7 =0.0006,
30A6AL2K | 220 1900, | 245 | 5 15 6 12 | 500 |75 | 65 1 9 | 55 | 14
(8.66) (7 48 0 9.65) | (0.20) | (0.59) ©47) {1970 (295) | (2.56) | (0.039) | (0.35) | (0.22) | (0.55)
©77-0.0018, °77-0.0006
30A6ALSK | 280 | 2400, | 310 | 5 18 6 14 | 600, 9 | 78 1 11 7 18
(1L0) [{9.450 )| (122) | (020) | (©71) 0.55) (.36 0 (354) | (3.07) | (0.039) | (0.43) | (0.28) | (0.71)
30A6AL7K | 280 | 2400, | 310 | 5 18 6 14 | 600, | 90 | 78 1 11 7 18
110) |(9 45 0 (122) | (0.20) | (0.71) 055 (2360, ) | 359 | GO7) | (0039 | (043) | (0.28) | (0.71)
30A6AL8K | 280 |2400,. | 310 | 5 18 6 14 | 600, 90 | 78 1 11 7 18
(11.0) <9445 4?001s> (122) | (020) | (0.71) 055) |(2.36 0 (354) | (3.07) | (0.039) | (0.43) | (0.28) | (0.71)
. ° .0007,
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5.4.1[Servomotor[Dimensional[Drawings cont.

Motor type Frange dimensions Shaft end dimensions
SGMS- LA LB LC | LE | LG N LZ S Q |QK | QR | T U W
40A6AL1K 220 | 190 4?045 245 5 15 6 12 50 4?01(, 75 65 1 9 5.5 14
8.66) |(7480 9.65) | (020) | (0.59) 047) |{1970 (295) | (256) | (0.039) | (035) | (022) | (0.55)
: —0.0018, : —0.0006,
40AG6AL2K | 280 |240 8., | 310 | 5 18 6 14 | 600, | 90 | 78 1 11 7 18
(11.0) <9445 O] | (22| (0200 | ©71) 055) |(2360 )| G54 | (G07) | (0:039) | 043) | 028) | (071
40AG6ALSK | 280 |2400, | 310 | 5 18 6 14 | 609, | 90 | 78 1 11 7 18
Loy |(9 45 0o (122) | 020) | (0.71) 055 (2360 ) | G549 | (GO7) | (0:039) | 043) | (028) | (0.71)
40A6ALTK | 280 [2400, | 310 | 5 | 18 | 6 | 14 | 600, | 9 | 78 1 m |7 | 18
(110) |(g 450 (122) | 020) | (0.71) (055) |(p360 (354) | 3.07) | (0.039) | (0.43) | (028) | (0.71)
©77-0.0018, *-0.0007,
SOA6ALIK | 280 | 2400, |310 | 5 | 18 | 6 | 14 | 600, . | 90 | 78 1 m |7 | 18
Loy |(g. 450 (122) | 020) | (0.71) 059 |(2360, ) | G54 | G07) | (0039 | 043) | (028) | O7)
S0A6AL2K | 280 |240 0., | 310 | 5 18 6 14 | 600, | 90 | 78 1 11 7 18
(1L0) |(9.450 )| (122) | (020) | (O (0.55) <24364?.0007 (354) | 3.07) | (0.039) | (0.43) | (028) | (0.71)
S0A6ALSK | 280 | 2400 . | 310 | 5 18 6 14 | 600, | 90 | 78 1 11 7 18
(11.0) |(g 450 (122) | 020) | (0.71) (0.55) <2 36 0 (354) | 3.07) | (0.039) | (0.43) | (028) | (0.71)
©7-0.0018, “~-0.0007.
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Shaft end tap specifications

dtapx L

n mm (inches)

. Gear type Shaft Shaft dxL
— * diameter length
— S Q
BL2 35 (1.38) 55 (2.17) M8 x 16
BL3 50 (1.97) 75 (2.95) M10 x 20
BL4 60 (2.36) 90 (3.54) M12 X 24
Detailed dimensions of IMT gear
in mm (inches)
—-m_, £ Gear ratio A
IS 3o
—J!r! il /]; B 1/ 6 (0.24)
(Motor) |:I'|*—§ e -8ls 1/9 18 (0.71)
_UH 1/20, 1/29 39 (1.54)
i/
44 L A nrjllolzoll 55 1/45 47 (1.85)
3 27
(BL2)
t
TR i /’_/‘} in mm (inches)
: H : - /’_:;{é Gear ratio A
I | SERE
SR TS T R D O O B O | — —}8 § 1/5 11 (0.43
woon T TR TR 049
LID a0y 1/9 38 (1.50)
bl —
. L.i_JL"{ | 1/20, 1/29 46 (1.81)
< Lt 1/45 52 (2.05)
52 A 231;5 33 |25 75
5/ 2
(BL3)
i S
=TT T '””:/Il/’j"/} in mm (inches)
1] n Gear ratio A
: ¥ : | m— /}5% - 15 16 (0.63)
ot T T8 T ‘g sEE T 788 1/9 48 (1.89)
R | 1/20, 1/29 55(2.17)
B |
Lo ! 1/45 58 (2.28
N o ! i 229
< Ly
60 A 27 (18} 38 |25 90
SJ 2

(BL4)
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USING THE DIGITAL OPERATOR

5.4.1 Servomotor[Dimensional[Drawings cont.

B SGMD-[J[JA Servomotor

Incremental encoder (4096 P/R)
Incremental encoder (4096 P/R), with brake

The dimensional drawing is the same for these types. Only approximate mass differs.

LL LR
T
LG | LE (0.0016)

(20.0016)

OI#004TA Le

CH00_(3.94)
L2
1
48
4 LE
Lc

KL1
K
I
(E3

lo®] 4wz

KB1 (0.0008) MTG Holes

KB2

Detailed View of Shaft End

ot
JLLE
=
;
3
o
a2 AE
'91
Q
in mm (inches)
Type L LL LM LR LT KB1 KB2 KL1 KL2

SGMD-
22A6A 242 187 |144 |55 43 70 166|165 |88
9.53) |(7.36) | (5.67) |(2.17) |(1.69) | (2.76) | (6.54) | (6.50) | (3.46)
32A6A 254 199 [156 |55 43 82 178 |165 |88
(10.00) |(7.83) | (6.14) |(2.17) |(1.69) | (3.23) | (7.01) | (6.50) | (3.46)
40ABA 274 209 |166 |65 43 92 188 |165 |88
(10.79) |(8.23) | (6.54) | (2.56) | (1.69) | (3.62) |(7.40) | (6.50) | (3.46)
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in mm (inches)

Type Flange dimensions
SGMD- A [ LB LC LE LF | LG LH LJ LZ
22A6A 235 0 220 |4 4 18 270 62 135

9.25) | 200 _ 0046 |(8.66) |(0.16) |(0.16) | (0.71) | (10.63) |(2.44) |(0.53)

0
(787 _0.0018)

32A6A 235 0 220 |4 4 18 270 62 13.5
9.25) | 200 _ 0046 |(8.66) |(0.16) |(0.16) | (0.71) | (10.63) |(2.44) |(0.53)

0
(787 _0.0018)

40A6A 235 0 220 |4 4 18 270 62 13.5
9.25) | 200 _ 0046 |(8.66) |(0.16) |(0.16) | (0.71) | (10.63) |(2.44) |(0.53)

0
(7.87 _ .0018)

in mm (inches)

Type Shaft end dimensions Approx. mass
SGMD- kg (Ib)
S S1 Q without | with
brake brake
22A6A 0 45 50 15.5 20.5
28 _ 0013 |(1.77) | (1.97) | (34.16) |(45.18)
0
(1.10 _ 9.0005)
32A6A 0 45 50 18.5 235
28 _ 0013 |(1.77) | (1.97) | @0.77) |(51.79)
0
(1.10 _ 9.0005)
40A6A 0 45 60 21 26
32_o016 |(1.77) |(2.36) | (46.28) |(57.30)
0
(1.26 _ 9.0006)

Note 1) Incremental encoder (4096 P/R) is used as a detector.

2) For SGMD servomotors with brake, the product type code ends with “AB”.
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5.4.1[Servomotor[Dimensional[Drawings cont.

* Connector Wiring on Detector Side

Receptacle: MS3102A20-29P

Plug (To be prepared by customer) (L type): MS3108B20-29S or
(Straight type) MS3106B20-29S

Cable Clamp: (To be prepared by customer) MS3057-12A

Encoder Wiring Specifications

A channel output

/A channel output

B channel output

/B channel output

C channel output

/C channel output

ov

=l wlDO|IZ([Z|r (X

+5V DC

CII(OMmOooO|w| >

FG (Frame Ground)

Note 1) Terminals Kto T are not used.
2) Receptacle, plug and cable clamp are common regardless of motor capacity.
* Connector Wiring on Motor Side

Receptacle: MS3102A24-10P

Plug (To be prepared by customer) (L type): MS3108B24-10S or
(Straight type) MS3106B24-10S

Cable Clamp: (To be prepared by customer) MS3057-16A

Motor Wiring Specifications

A | Phase U E | Brake terminal
B | Phase V F | Brake terminal
C| Phase W G| -

D | Frame ground (FG)

Note E,F are only used with the brake.
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Absolute encoder (12-bit : 1024 P/R)
Absolute encoder (12-bit : 1024 P/R), with brake

These dimensional drawing is the same for these types. Only approximate mass dif-
fers.

LL LR
L = {I[ 004 JA]
L[ 0.04 JA]
LG {LE (0.0016)
—Ol#0.04 [A] Lc

(20.0016)

[1100(3.94)
«L1
KL2
1
il
T
48
SLE
Lc

4-¢LZ
KB1 (0.0008) MTG Holes

KB2

Detailed View of Shaft End

)
4

I
a 2 2]
&
Q
in mm (inches)
Type L LL LM LR LT KB1 KB2 KL1 KL2

SGMG-

22AWA | 256 201 |144 |55 57 70 180 |165 |88
(10.08) |(7.91) | (5.67) | (2.17) |(2.24) | (2.76) | (7.09) | (6.50) | (3.46)

32AWA | 268 213|156 |55 57 82 192 [165 |88
(10.55) |(8.39) |(6.14) | (2.17) |(2.24) | (3.23) | (7.56) |(6.50) | (3.46)

40AWA | 288 223 |166 |65 57 92 202 [165 |88
(11.34) |(8.78) | (6.54) | (2.56) |(2.24) |(3.62) | (7.95) |(6.50) | (3.46)
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in mm (inches)

Type Flange dimensions
SGMG- 1A [ LB LC LE LF | LG LH LJ LZ
22AWA | 235 0 220 |4 4 18 270 62 135

9.25) | 200 _ 0046 |(8.66) |(0.16) |(0.16) | (0.71) | (10.63) |(2.44) |(0.53)

0
(7.87 _ 0.0018)

32AWA | 235 0 220 |4 4 18 270 62 13.5
9.25) | 200 _ 0046 |(8.66) |(0.16) |(0.16) | (0.71) | (10.63) |(2.44) |(0.53)

0
(787 _0.0018)

40AWA | 235 0 220 |4 4 18 270 62 13.5
9.25) | 200 _ 0046 |(8.66) |(0.16) |(0.16) | (0.71) | (10.63) |(2.44) |(0.53)

0
(7.87 _ .0018)

in mm (inches)

Type Shaft end dimensions Approx. mass
SGMG- kg (Ib)
S S1 Q without | with
brake brake
22AWA 0 45 50 15.5 20.5

28 _ 0013 |(1.77) | (1.97) | (34.16) |(45.18)

0
(1.10 _ ¢.0005)

32AWA 0 45 50 18.5 235
28 _ 0013 |(1.77) | (1.97) | @0.77) |(51.79)

0
(1.10 _ ¢.0005)

40AWA 0 45 60 21 26.5
32 _o016 |(1.77) | (2.36) | (46.28) | (58.41)

0
(1.26 _ ¢.0006)

Note 1) Absolute encoder (12-bit : 1024 P/R) is used as a detector.

2) For SGMD servomotors with brake, the product type code ends with “AB”.
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* Connector Wiring on Detector side

Receptacle: MS3102A20-29P

Plug (To be prepared by customer) (L type): MS3108B20-29S or

(Straight type) MS3106B20-29S

Cable Clamp: (To be prepared by customer) MS3057-12A

Encoder Wiring Specifications

A channel output

S channel output

/A channel output

/S cnannel output

B channel output

/B channel output

Z (C) channel output

/Z (C) channel output

reset

ov

0V (battery)

+5V DC

—HlwlDO|IZ([Z|r (X

3.6V (battery)

CII(OMmOooO|w| >

FG (Frame Ground)

Note

1) Terminals M to P are not used. Do not connect anything.

2) Receptacle, plug and cable clamp are common regardless of motor capacity.

* Connector Wiring on Motor side

Receptacle: MS3102A24-10P

Plug (To be prepared by customer) (L type): MS3108B24-10S or

(Straight type) MS3106B24-10S

Cable Clamp: (To be prepared by customer) MS3057-16A

Frame ground (FG)

A | Phase U E | Brake terminal
B | Phase V F | Brake terminal
C | Phase W G| -

D

Note E,F are only used with the brake.
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Bl SGMP-15A Servomotor

SGMP Servomotor
Incremental Encoder without brake (SGMP-15A31[] Servomotor)

* 1.5kW

Encoder Lead

UL2854, 06(0.24) 300£30(11.80%1.18)

u Screw
Motor Lead
UL2464, $9.5(0.37)
3
- T
{/ 3_—.100130(“'8011'18 - Cross-section Y-Y
R (149.5) (5.89)
L0 109.5(4.31) (1427) Hex.nut
' 94.7 (3.73) - 17(0.67)
L-ml A
Sealant ‘ 'L (0.39 (0.001 6) £)12014.72)
52| 1| |10.5(0.41) 10| 35 38(1.50) _
0.20) (0.14) T o002 ] - Py é'é'
\ i Nameplate ‘A |(0.0008) \'9{‘ 5‘3
y | T 4210 ; g
LEJ(U.H)I +H MTG Holes 28?
QK
Y ~ (5.7~
— 4 — e —F == Po— g —
I © e
B Toe
h: N
7 E l
Incremental encoder A
2048 PR (20.0016)
in mm (inches)
Type QK ) w T Screw | Output | Approx. | Allowable | Allowable
SGMP- Dimen- | W (HP) mass radial thrust
sions kg (Ib) load load
N (Ib) N (Ib)
15A312 | No key No 1500 6.6 490 (110) | 147 (33)
Screw (2.02) (14.55)
15A314 |22 3.5 6 6 No
(0.87) [(0.14) | (0.24) | (0.24) | Screw
15A316 |22 3.5 6 6 Me6,
(0.87) [(0.14) | (0.24) | (0.24) |depth 10

Note 1) The detector uses an incremental encoder 2048 P/R.
2) Type “A” indicates 200 V specification.

3) “15A314” and “15A316” have a keyed shaft. The keyway complies with JIS B 1301-1976
(precision). A straight key is supplied.

4) The quoted allowable radial load is the value at a position 35 mm (1.40 in.) from the mo-
tor mounting surface.
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* Details of Motor and Encoder Plugs

Motor Plug Motor Wiring Specifications

E== / Plug : 350779-1 (Made by AMP) 1T Phase U Red
Pin: 350218-6 or 350547-6 2 | Phase V White
Connected to 3 | Phase W Blue
Cap: 350780-1 4| FG Green/Yellow

Socket: 350536-6 or 350550-6

Plug: 172169-1 (Made by AMP) . o
Pin: 170359-1 or 170363-1 Incremental Encoder Wiring Specifications

Connected to

Cap :172161-1 1 | A channel output Blue
Socket: 170361-1 or 170365-1 2 | /A channel output Blue/Black
3 | B channel output Yellow
4 | /B channel output Yellow/Black
5 | C channel output Green
6 | /C channel output Green/Black
7 | OV (power supply) Gray
8 | +5V (power supply) Red
9 | FG (Frame Ground) | Orange
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SGMP Servomotor
Incremental Encoder with brake (SGMP-15A31[]B, C Servomotor)

* 1.5kW

Encoder Lead
UL2854, 26(20.24) 300%30(11.80%1.18)

Screw

Motor Lead
UL2464, ©9.5(90.37)

3R

T

' (300+30(11.80%1.18)| =

Cross-section Y-Y

: ! (183 MAX)) (7.2 MAX)
! [ 143 MAX. (5.63 MAX) 40 Hex.nut
1.9.6(0.38) |, 94.7(3.73) (1.57) 17(0.67)
Sealant i— -'L (0.39 L)120(4.72)
i L | 10.5(0.41) 10 (g.?‘” 38(1.50) i
- 71002 | % - =
' > =
| [19}0.75) ’ FH MTG Holes !
I QK
1
| !_! . (5.71)
—— t+— = e -1
; Yt
1. =
4 (o] ¢0.04
Incremental Holding Brake (deenergized operation) ° A
encoder Voltage:Tail code B:90 VDC C:24 VDG~ (#0-0016)
2048 P/R Brake holding torque=motor rated torque
in mm (inches)
Type QK U w T Screw | Output | Approx. | Allowable | Allowable
SGMP- Dimens | W (HP) | mass radial thrust
ions kg (Ib) load load
N (Ib) N (Ib)
15A312B | No key No 1500 8.1 490 (110) | 147 (33)
15A312C Screw | (2.02) (17.85)
15A314B |22 3.5 6 6 No
15A314C (0.87) |(0.14) [(0.24) | (0.24) | Screw
15A316B |22 3.5 6 6 Me,
(0.87) [(0.14) | (0.24) | (0.24) |depth
15A316C 10

Note 1) The detector uses an incremental encoder 2048 P/R.
2) Type “A” indicates 200 V specification.

3) “15A314B(C)” and “15A316B(C)” have a keyed shaft. The keyway complies with JIS B
1301-1976 (precision). A straight key is supplied.

4) The quoted allowable radial load is the value at a position 35 mm (1.40 in.) from the mo-
tor mounting surface.
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5) The electromagnetic brake is only to hold the load in position and cannot be used to stop
the motor.

* Details of Motor and Encoder Plugs (Common for 100W (0.13 HP) to 750 W (1.01 HP))

Motor Plug Motor Wiring Specifications
E!ugl\:l351071li_1 (AMSP)0218 5 1 | Phase U Red
N=—| in: No.1 to No.4 5 -6 or -
160 350547-6 2 | Phase V White
3 | Phase W Blue
@BRE Pin: No.5to No.6  350561-1 or
= 350690-1 4| FG Green/Yellow
Connected to 5 | Brake terminal Black
Cap: 350781-1 6 | Brake terminal Black

Socket: 350536-6 or 350550-6
Encoder Plug

Incremental Encoder Wiring Specifications

Plug: 172169-1 (AMP)

Pin: 170359-1 or 170363-1 1| Achannel output | Blue
Connected to 2 | /A channel output Blue/Black
Cap :172161-1 3 | B channel output Yellow
Socket: 170361-1 or 170365-1 4 | /B channel output Yellow/Black

5 | C channel output Green

6 | /C channel output Green/Black

7 | OV (power supply) Gray

8 | +5V (power supply) Red

9 | FG (Frame Ground) | Orange
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SGMP Servomotor
Absolute Encoder with brake (SGMP-15AW[][] Servomotor)

* 1.5kW

Encoder Lead

UL2854, 28(20.31)) 300+30(11.80%1.18)

Screw

388

Motor Lead Y
UL2464, $9.5(¢0.37)
(35) g[
T
(’ 300+30(11.80£1.18) === Cross-section Y-Y
¥ : (174)(6.85)
] | 134 (5.28) 40 Hex.nut
14:(0.55) [! 94.7(3.72) (1.57) 17(0.67,
"‘] _i_ 039:[ [1120(4.72) ©en
Sealant . = | 10.5(0.41) ('18 35 (0.0016) 38(1.50)
0.74) 7T 002 | - ch 3%
Nameplate A [(0.0008) \"9{ %E
] T 4510 | &=
j 19|(0.75 T3 MTG Holes ry
NEE L
QK RO
o . (5.71)~1
Y IR ¥ — s -
— © -
Y =3
¢ 3 »
, = R ¢
Absolute encoder
1024 PR ($0.0016)
in mm (inches)
Type QK U w T Screw | Output | Approx. | Allowable | Allowable
SGMP- Dimens | W (HP) mass radial thrust
ions kg (Ib) load load
N (Ib) N (Ib)
15AW12 | No key No 1500 71 490 (110) | 147 (33)
Screw (2.02) (15.65)
15AW14 |22 3.5 6 6 No
(0.87) [(0.14) | (0.24) | (0.24) | Screw
15AW16 |22 3.5 6 6 M6
(0.87) [(0.14) | (0.24) | (0.24) |depth
10

Note

2) Type “A” indicates 200 V specification.

1) The detector uses a 12-bit absolute encoder 1024 P/R.

3) “15AW14” and “15AW16” have a keyed shaft. The keyway complies with JIS B
1301-1976 (precision). A straight key is supplied.

4) The quoted allowable radial load is the value at a position 35 mm (1.40 in.) from the mo-

tor mounting surface.
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* Details of Motor and Encoder Plugs

Motor Plug

Plug : 350779-1 (AMP)
Pin: 350218-6 or 350547-6

Connected to
Cap: 350780-1
Socket: 350536-6 to 350550-6

Encoder Plug

Plug: 172171-1 (AMP)
Pin: 170359-1 or 170363-1

EILIE Connected to
eehrend Cap :172163-1

Socket: 170361-1 or 170365-1

Motor Wiring Specifications

1 | Phase U Red

2 | Phase V White

3 | Phase W Blue

4| FG Green/Yellow

Absolute Encoder Wiring Specifications

1 A channel output Blue

2 | /A channel output White/Blue

3 | B channel output Yellow

4 | /B channel output White/Yellow
5 | Z channel output Green

6 | /Z channel output White/Green
7 | OV (power supply) Black

8 | +5V (power supply) Red

9 | FG (Frame Ground) | Green/Yellow
10 | S channel output Purple

11 | /S channel output White/Purple
(12) | (Capacitor reset) (Gray)

13 | Reset White/Gray
14 | OV (battery) White/Orange
15 | 3.6 V (battery) Orange

* Terminal to discharge capacitor for product

dispatch. Do not use.
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SGMP Servomotor
Absolute Encoder with brake (SGMP-15AW[][]B,C Servomotor)

* 1.5kW

Encoder Lead

UL2854, 28(20.31)) 300230(11.80%1.48)

(35)
(1.38)
._._._.% u Screw

Motor Lead
UL2464, ©9.5(0.37)

(( 300%30(11.802148) © Cross-section Y-Y
: (208 MAX.) (8.19 MAX)
[{ [1e8 MAX_ (6.6TMAX) 40 Hex.nut
14(055) i1 ea772) | (57 11004 [A] Dhzo@.72) 957
Sealant [ (0.39) {0.0016) :
, 1 | 10.5(041)  10{ 35 38(1.50) " |
(0.14) 71 0.02 [ % o ég
Nameplate [A]0.0008) \Q =s
i 19 0751 = e : =
IR )I = MTG Holes , ]
(5.71)1

|
|
i
|
|
l
|
7
<rﬂﬂ9
¢ 110h7

#19h6

iz

[ o)
Absolute Holding Brake (deenergized operation) $0.04 (A
encoder Voltage:Tail code B:90 VDC C:24 VDC (0.0016)
2048 P/R Brake holding torque=motor rated torque

in mm (inches)

Type QK ) w T Screw | Output | Approx. | Allowable | Allowable
SGMP- Dimen mass radial thrust
sions | W (HP) | kg (Ib) load load
N (Ib) N (Ib)
15AW12B | No key No 1500 8.6 490 (110) | 147 (33)
15AW12C Screw | (2.02) (18.95)
15AW14B |22 3.5 6 6 No
15AW14C | (0-87) | (0.14) | (0.24) |(0.24) | Screw
15AW16B |22 3.5 6 6 M6,
TSAWI6C (0.87) |(0.14) | (0.24) |(0.24) (118pth

Note 1) The detector uses a 12-bit absolute encoder 1024 P/R.
2) Type “A” indicates 200 V specification.

3) “15AW14B(C)” and “15AW16B(C)” have a keyed shaft. The keyway complies with JIS B
1301-1976 (precision). A straight key is supplied.

4) The quoted allowable radial load is the value at a position 35 mm (1.40 in.) from the mo-
tor mounting surface.
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5) The electromagnetic brake is only to hold the load in position and cannot be used to stop

the motor.

* Details of Motor and Encoder Plugs

Motor Plug

@'E/

=

Encoder Plug

Plug : 350715-1 (AMP)
Pin: No.1to No.4 350218-6 or
350547-6

Pin: No.5to No.6  350561-1 or
350690-1

Connected to

Cap: 350781-1
Socket: 350536-6 or 350550-6

Plug: 172171-1 (AMP)

Pin: 170359-1 or 170363-1
Connected to

Cap :172163-1

Socket: 170361-1 or 170365-1

Motor Wiring Specifications

1| Phase U Red

2| Phase V White

3| Phase W Blue

4| FG Green/Yellow
5| Brake terminal Black

6| Brake terminal Black

Absolute Encoder Wiring Specifications

1 |A channel output Blue

2 |/A channel output White/Blue

3 [B channel output Yellow

4 |/B channel output White/Yellow

5 |Z channel output Green

6 |/Z channel output White/Green

7 |0V (power supply) Black

8 |+5V (power supply) Red

9 |FG (Frame Ground) Green/Yellow
10 | S channel output Purple

11 | /S channel output White/Purple
(12) | (Capacitor reset) (Gray)

13 | Reset White/Gray
14 | OV(battery) White/Orange
15 | 3.6V(battery) Orange

* Terminal to discharge capacitor for product dispatch. Do not

use.
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Connectors on Detector and Motor Sides

There are two types for connectors on detector and motor sides: standard connectors
and |IP67-based connectors. The standard connector is not dripproof.

 Standard Connector (Not dripproof specification)

The specifications of servomotors with holding brake and those of servomotors with-
out holding brake differ.

Standard Connectors for SGM[] Servomotors without Holding Brake

Motor Type

Connectors on Motor Side

Receptacle

L-shaped Plug

Straight Plug

Cable Clamp

SGMS-

10AJA
15AJA
20ALIA

MS3102A18-10P

MS3108B18-10S

MS3106B18-10S

MS3057-10A

30AJA
40ALIA
50ACJA

MS3102A22-22P

MS3108B22-22S

MS3106B22-22S

MS3057-12A

SGMG-

05AJA
09AJA
13AJA

MS3102A18-10P

MS3108B18-10S

MS3106B18-10S

MS3057-10A

20ALIA
30AJA
44ACJA

MS3102A22-22P

MS3108B22-22S

MS3106B22-22S

MS3057-12A

55AJA
75AC1A
1AALCIA
1EALIA

MS3102A32-17P

MS3108B32-17S

MS3106B32-17S

MS3057-20A

SGMG-

03A[LIB
06A[L1B
09A[L1B

MS3102A18-10P

MS3108B18-10S

MS3106B18-10S

MS3057-10A

12AC1B
20A0IB
30ALIB

MS3102A22-22P

MS3108B22-22S

MS3106B22-22S

MS3057-12A

44A1B
60AL1B

MS3102A32-17P

MS3108B32-17S

MS3106B32-17S

MS3057-20A

SGMD-

22AJA
32AJA
40ALIA

MS3102A24-10P

MS3108B24-10S

MS3106B24-10S

MS3057-16A
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Motor Type

Connectors on Detector Side

Receptacle

L-shaped Plug

Straight Plug

Cable Clamp

SGMS- 10ALIA

15AJA

20ALIA

30AJA
40ALIA
50ACJA

MS3102A20-29P

MS3108B20-29S

MS3106B20-29S

MS3057-12A

SGMG- 05A[A

09AJA

13AJA

20ALIA
30AJA

44ACJA

55AJA
75AC1A
1AALCIA
1EALIA

MS3102A20-29P

MS3108B20-29S

MS3106B20-29S

MS3057-12A

SGMG- 03A[B

06A[L1B

09A[L1B

12AC1B
20ALIB
30ALIB

44AC1B

60AL1B

MS3102A20-29P

MS3108B20-29S

MS3106B20-29S

MS3057-12A

SGMD- 22A[]A
32AJA

40ALIA

MS3102A20-29P

MS3108B20-29S

MS3106B20-29S

MS3057-12A

v

Connector on
detector side

To be prepared by customer

already provided
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Connectors for SGM[] Servomotors with Holding Brake

Motor Type Connectors on Motor Side
Receptacle L-shaped Plug Straight Plug Cable Clamp
SGMS- 10AJA | MS3102A20-15P MS3108B20-15S MS3106B20-15S MS3057-12A
15A00A
20AJA
30AJA | MS3102A24-10P MS3108B24-10S MS3106B24-10S MS3057-16A
40ALIA
50ALJA
SGMG- O05AJA | MS3102A20-15P MS3108B20-15S MS3106B20-15S MS3057-12A
09ALJA
13A0A
20AJA | MS3102A24-10P MS3108B24-10S MS3106B24-10S MS3057-16A
30ALIA
44AC0A
55AJA | MS3102A32-17P MS3108B32-17S MS3106B32-17S MS3057-20A
75AC0A | MS3102A10SL-3P | MS3108B10SL-3S | MS3106A10SL-3S | MS3057-4A
1AALIA
1EALIA
SGMG- O03A[B |MS3102A20-15P MS3108B20-15S MS3106B20-15S MS3057-12A
06ALIB
09A[IB
12AC0B | MS3102A24-10P MS3108B24-10S MS3106B24-10S MS3057-16A
20A[IB
30ALIB
44ACB | MS3102A32-17P MS3108B32-17S MS3106B32-17S MS3057-20A
60AB | MS3102A10SL-3P | MS3108B10SL-3S | MS3106A10SL-3S | MS3057-4A
SGMD- 22A[JA | MS3102A24-10P MS3108B24-10S MS3106B24-10S MS3057-16A
32ALIA
40ACJA
~ NV
Connector on To be prepared by customer
motor side
already provided
Note Incells containing two rows, the upper row connector type is for the motor circuit and the con-
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Motor Type

Connectors on Detector Side

Receptacle

L-shaped Plug

Straight Plug

Cable Clamp

SGMS- 10ALIA

15AJA

20ALIA

30AJA
40ALIA
50ACJA

MS3102A20-29P

MS3108B20-29S

MS3106B20-29S

MS3057-12A

SGMG- 05A[A

09AJA

13AJA

20ALIA
30AJA

44ACJA

55AJA
75AC1A
1AALCIA
1EALIA

MS3102A20-29P

MS3108B20-29S

MS3106B20-29S

MS3057-12A

SGMG- 03A[B

06A[L1B

09A[L1B

12AC1B
20ALIB
30ALIB

44AC1B

60AL1B

MS3102A20-29P

MS3108B20-29S

MS3106B20-29S

MS3057-12A

SGMD- 22A[]A
32AJA

40ALIA

MS3102A20-29P

MS3108B20-29S

MS3106B20-29S

MS3057-12A

.

v

Connector on
detector side

To be prepared by customer

already provided
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* |IP67-based Connectors

IP67-based Connectors for SGML[] Servomotors without Holding Brake

396

To be prepared by customer

Motor Type Receptacle Plug End Bell: Cable Clamp | Manufacturer
Manufactured by Japan
Aviation Electronics
Industry, Ltd.
Back Shell:
Manufactured by Daiichi
Denshi Kogyo K.K.
Angle Straight
(L-Shaped)
M| SGMS- 10AJA CE05-2A18- MS3106A18- | CE-18BA-S CE02-18BS-S CE3057-10A-> | Daiichi Denshi
o 10PD 10S(D190) Kogyo K.K
t 15ALIA | (Ms3102A18-
o 20AJA | 10P)
r 30ACJA JLO4HV-2E22- | JLO4V-6A22- | JLO4-22EBL JL04-22EB JL04-2022CK Japan Aviation
22PE-B 22SE (k=k) Electronics
40ALIA | (us3102A22- Industry, Ltd.
50ACJA | 22P)
SGMG- O05AJA CE05-2A18- MS3106A18- | CE-18BA-S CE02-18BS-S CE3057-10A-> | Daiichi Denshi
10PD 10S(D190) Kogyo K.K
09ALIA | (Ms3102A18-
13AJA | 10P)
20ACJA JLO4HV-2E22- | JLO4V-6A22- | JLO4-22EBL JL04-22EB JL04-2022CK Japan Aviation
22PE-B 22SE (k=k) Electronics
30ALIA | (us3102A22- Industry, Ltd.
44ACIA | 22P)
55AJA JLO4V-2E32- JLO4V-6A32- *1 * * Japan Aviation
17PE-B 17SE Electronics
75ALIA | (MS3102A32- Industry, Ltd.
1AACJA | 17P)
1EACJA
M| SGMG- O03A[B CE05-2A18- MS3106A18- | CE-18BA-S CE02-18BS-S CE3057-10A-> | Daiichi Denshi
o 10PD 10S(D190) Kogyo K.K
i 06ALIB | (Mis3102A18-
o 09AIB | 10P)
r 12AC0B JLO4HV-2E22- | JLO4V-6A22- | JLO4-22EBL JL04-22EB JL04-2022CK Japan Aviation
22PE-B 22SE (k=k) Electronics
20ALIB | (Ms3102A22- Industry, Ltd.
30AIB | 22P)
44A1B JLO4V-2E32- JLO4V-6A32- | *1 *1 *1 Japan Aviation
17PE-B 17SE Electronics
60AB (MS3102A24- Industry, Ltd.
10P)
SGMD- 22AA JLO4V-2E24- JLO4-6A24- JLO4-24EBL JL04-24EB JL04-2428CK Japan Aviation
10PE-B 10SE (k=k) Electronics
32ALIA | (Ms3102A32- Industry, Ltd.
40AJA | 17P)
Detector 97F3102E20- | MS3106A20- | CE-20BA-S CE02-20BS-S CE3057-12A-> | Daiichi Denshi
29P 29S(D190) Kogyo K.K
(MS3102A20-
29P)
AN AN J
v v
Connector on | To be selected Not required if flexible conduit is used
motor side if flexible
already conduit is
provided used
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*1 The SGMG-55ALJA, -75AJA, -1AALIA, -1EALIA, -44A[]B, and -60A[1B motors do
not contain an End Bell. For these motors, use the following flexible conduit instead.

Connector Conduit Type Manufacturer

Angle Straight
(L-Shaped)

RCC-3:k>kRL-MS32F | RCC-1:k>kRL-MS32F |VF-ksk (SR-3kk) Nippon Flex Co., Ltd.

Select an appropriate connector and conduit type (mark >k>k) according to the lead wire di-
ameter. For detalils, refer to page 430.

Note 1) The connectors for a detector are the same regardless of the motor type being used.

2) To ensure compliance with IP67, always use the plug, End Bell, Back Shell and cable
clamp specified above.

3) Select an appropriate cable clamp type (mark>k>k) according to the lead wire diameter.
For details, refer to page 430.

4) () inthe receptacle column shows the standard (non-dripproof) type. However, both are
actually the same receptacles.
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5.4.1 Servomotor[Dimensional[Drawings cont.

IP67-based Connectors for SGML] Servomotors with Holding Brake

Motor Type Receptacle Plug End Bell: Cable Clamp | Manufacturer
Manufactured by Japan
Aviation Electronics
Industry, Ltd.
Back Shell:
Manufactured by Daiichi
Denshi Kogyo K.K.
Angle Straight
(L-Shaped)
M| SGMS- 10AJA |JLO4V-2E20- | JLO4V-6A20- | JL04-20EBL JL04-20EB JL04-2022CK | Japan Aviation
o 15ACIA 15PE-B 15SE (k3k) Electronics
t (MS3102A20- Industry, Ltd.
0 20ACJA | 15P)
30AJA | JLO4-2E24- JLO4V-6A24- | JLO4-24EBL JL04-24EB JL04-2428CK | Japan Aviation
40ACIA 10PE-B 10SE (k3k) Electronics
(MS3102A24- Industry, Ltd.
50ACJA | 10P)
SGMG- O05AJA |JLO4V-2E20- | JLO4V-6A20- | JL04-20EBL JL04-20EB JL04-2022CK | Japan Aviation
09ACIA 15PE-B 15SE (k3k) Electronics
(MS3102A20- Industry, Ltd.
13ACJA | 15P)
20ACJA | JLO4-2E24- JLO4V-6A24- | JLO4-24EBL JL04-24EB JL04-2428CK | Japan Aviation
10PE-B 10SE Electronics
30ALIA | (MS3102A24- CrR) Industry, Ltd.
44ACJA | 10P)
55A]A JLO4V-2E32- JLO4V-6A32- *1 *1 *1 Japan Aviation
17PE-B 17SE Electronics
75ACIA | (MS3102A32- CE-10SLBA-S | CE05-10SLBS- | CE3057-4A-1 Industry, Ltd.
MS3106A10 S ST )
17P) SL-3S(D190) Daiichi Denshi
1AACJA | CE05-2A10SL- Kogyo KK
3PC
1EACJIA (MS3102A10SL
-3P)
M| SGMG- 03A[B |JL04V-2E20- | JLO4V-6A20- |JL04-20EBL JL04-20EB JL04-2022CK | Japan Aviation
o 06ACIB 15PE-B 15SE (k3k) Electronics
t (MS3102A20- Industry, Ltd.
0 09ACIB | 15P)
12AB | JLO4-2E24- JLO4V-6A24- | JLO4-24EBL JL04-24EB JL04-2428CK | Japan Aviation
20ACIB 10PE-B 10SE (k3k) Electronics
(MS3102A24- Industry, Ltd.
30ACB | 10P)
44AB | JLO4V-2E32- | JLO4V-6A32- *1 *1 *1 Japan Aviation
M';E;%Z ago. | TOE CE-10SLBAS | CE05-10SLBS- | CE3057-4A-1 | Floctionies
MS3106A10 S ustry, Lid.
17P) SL-3S(D190) Daiichi Denshi
60A[]B | CE05-2A10SL- Kogyo K.K
3PC
(MS3102A10SL
SGMD- 22A[JA |JL04-2E24- JLO4V-6A24- | JLO4-24EBL JL04-24EB JL04-2428CK | Japan Aviation
32ACIA 10PE-B 10SE (k3k) Electronics
(MS3102A20- Industry, Ltd.
40AC0A | 15P)
Detector 97F3102E20- | MS3106A20- | CE-20BA-S CE02-20BS-S | CE3057-12A- Daiichi Denshi
29P 29S(D190) >k Kogyo KK
(MS3102A20-
29P)
N NS J
Y \'4
Connector on | To be selected Not required if flexible conduit is used
motor side if flexible
already conduit is
provided used
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*1 The SGMG-55AJA, -75AJA, -1AALIA, 1EALJA, -44A[]B, and -60A[1B motors do
not contain an End Bell. For these motors, use the following flexible conduit instead.

Connector Conduit Type Manufacturer

Angle Straight
(L-Shaped)

RCC-3:k>kRL-MS32F | RCC-1:k>kRL-MS32F |VF-ksk (SR-3kk) Nippon Flex Co., Ltd.

Select an appropriate connector and conduit type (mark >k>k) according to the lead wire di-
ameter. For detalils, refer to page 430.

Note 1) The connectors for a detector are the same regardless of the motor type being used.

2) To ensure compliance with IP67, always use the plug, End Bell, Back Shell and cable
clamp specified above.

3) Select an appropriate cable clamp type (mark >k>k) according to the lead wire diameter.
For details, refer to page 430.

4) () inthe receptacle column shows the standard (non-dripproof) type. However, both are
actually the same receptacles.
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5.4.2 SERVOPACK[Dimensional[Drawings

5.4.2 SERVOPACK Dimensional Drawings

The dimension drawings of the SGDB SERVOPACK are broadly grouped into the follow-
ing categories according to the capacity and location of heat sink.

SERVOPACK with Heat Sink Mounted Inside Panel

*0.3t0 1.5 kW (Type: SGDB-03AD[] to 15AD[))
(0.4 t0 2.0 HP)

«2.010 3.0 kW (Type: SGDB-20AD[] to 30AD[)
(2.7 to 4.0 HP)

*4.4105.0 KW (Type: SGDB-44AD[]  to 50AD[)
(5.9t0 6.7 HP)

*6.0to 7.5 kW (Type: SGDB-60AD[] to 75ADL])
(8.0to 10 HP)

* 11 to 15kW (Type: SGDB-1AADL] to 1EADLI)
(15 to 20HP)

SERVOPACK with Heat Sink Mounted Outside Panel

*0.310 1.5 kW (Type: SGDB-03AD-P to 15AD[-P)
(0.4 10 2.0 HP)

*2.0t0 3.0 KW (Type: SGDB-20AD[J-P to 30AD[I-P)
(2.7 t0 4.0 HP)

«4.4105.0 KW (Type: SGDB-44AD[J-P to 50AD[]-P)
(5.9 10 6.7 HP)

«6.0107.5 kW (Type: SGDB-60AD[J-P to 75AD[]-P)
(8.0 to 10 HP)

* 11 to 15kW (Type: SGDB-1AAD[]-P to 1EADLI-P)
(15 to 20HP)
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W SERVOPACK with Heat Sink Mounted Inside Panel

SGDB-03ADJ to 15ADC] (0.3 to 1.5 kW; 0.4 to 2.0 HP)

2-5.5 MTG Holes
3CN

110 (4.33) (Digital Operator) Regenerative Resistor
92 (3.02) (15)(0.59) Heat Sink T
¢ 7 >
["][— o b
H \
H
L;
H
)
<
—~| = U
SERVOPACK FSCNZF 5 -
- 2D
SGDB]E B3 % Nameplate
Q| oV
RENSR I son
Qv
¥ YASKAWA \--1sw ”uu”ﬂ” il
. 2CN ¥y
ot ‘ 2 bt o~
F2CN o ! N
[ [ SR
-1CN 2 ,’"Qi LL___th
LRy HLLE
I o &

I 5.5 (0.22) / Fan G Direction of Air Flow
Cover

External Terminal (M4 Screw)
Ground Terminal (M4 Screw)
Inside of Cover

35 125(4.92) 65(2.56)
(1.38) !

—
IC_TOBef| 3
===
(=]
=) > 0_1[
(=4 D | © —
(o] n ) Ke=] —| to
(=4 > © o|®
[=3 D | © w0 | o
[==3 | © ©| @
[=1 S © ~|l &l &
o > | © =|©
1= | Sl s 2| &Y
=] 21 g8 3|e
8 3| Sle|¢| @
8 313818 B
X, X
Dimensions in mm (inches)
X X Approx. Mass: 4 kg (8.82 Ib)

* SGDB-03AD[] (0.3 kW) to 1AAD[] (11 kW) -Type Common

Connector No. Connector type Note
on SERVOPACK side
1CN 10250-52A2JL manufactured by 3M
2CN 10220-52A2JL
3CN 17JE-13090-37(D2B) manufactured by Daiichi Denshi
Kogyo K.K.
4CN DF11-4DP-2DSA manufactured by Hirose Denki
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5.4.2 SERVOPACK[Dimensional[Drawings cont.

SGDB-20ADL]

2- ¢ 5.5(0.22) MTG Holes

to 30ADL] (2.0to 3.0 kW; 2.7 to 4.0 HP)

3CN Regenerative Resistor
135(5.31) l (Digital Operator)
15)(0.59 Heat Sink
117 (4.61) (1510-52)
4cN
o), /]
ANNNANANANNAANANNNNN
1]
- '[I H
L_‘ e A
519
—SCNNmt vV -h-ihtju U
SERVOPACK gl = "
- AR
saos -1 R Nameplate
N
POWER SCN
ALARM
18w
o TTTTeTr
¥ YASKAWA @\\
18w E
1oN 2N 3 a
- T . L af (T P
— 2CN | |3 ! f\
It [N
®) 3 ,—-‘[,
—1CN @ |(i. ot — e g
fij:5 - 7 ot ‘F
\/ | | 5.5(0.22) ] Fan Direction of
Cover Air Flow
External Terminal (M4 Screw) SGDB-20 X1
Ground Terminal (M4 Screw) SGDB-30 X2
Inside of Cover 35 125 (4.92) 65(2.56)
(1.38)
= [ % ,
TL 11 ) J1 IL
a o s} S— | ——
[ —]
8 =i
C D | D —)
HE |8 3|8
2 8 35
2 Sl_|-[5|&[&
=3 = 383
=4 | Sle|s|B
=S 3| S81{B| 8|~
MO
Dimensions in mm (inches)
I Approx. Mass: 5 kg (11.02 Ib)
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SGDB-44AD[] to 50ADL] (4.4t0 5.0 kW; 5.9 t0 6.7 HP)

Regenerative Resistor

2-¢6 (0.24) MTG Holes
3CN Direction of
(Digital Operator) Heat Sink Air Flow A“m]"
|

& < 3 = ES ey +

5CN

235 (9.25)
250 (9.84)

POWER
fovsn [ son
& o
y YASKAWA @

Il | 1CN

silstogpleproves R P -
L% —t co T €

T 0 N

= [T
|

(214) (8.43)

(0'5 4 35 190 (7.48)
(1.38)
30 150 (5.91) 30
T T
(1.18) 210 (8.27) (18 External Terminal (M4 Screw)  Detailed View of Terminal Arrangement
%E®®®®®®®®®®®®®j% 5
cleleldelelelelelele]e]e
O RSTrtPNBUVWD
1CN 2CN
e Al ==
@ | e— T c—) @»
+ b
= =
—— — g
K e =
I 8 &
@©
<
n
~ &
3
©
5
2|8 o
= Dimensions in mm (inches)
Approx. Mass: 8 kg (17.63 Ib)
5.4 (0.21) 199.2 (7.84) 5.4 (0.21)
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5.4.2 SERVOPACK[Dimensional[Drawings cont.

SGDB-60AD[] to 75AD[] (6.0to 7.5 kW; 8.0 to 10 HP)

Option (Operator Module) ﬁ
?g‘ Direction of Air Flow
S Celling Cover Cooing Fan
I \ (
=)
e C1I—
Control Circuit e
| Terminal M4 1
0
=
©| ©
o SE K E g Control Gircuit
2 SaDj- 187.9(7.40) 1) ‘\;; § % Terminal
(1.66) | 2| | ™
y 5CN =l g
m| O
o el o1 |8 B
conecd] Owsw [® « Cover
3 (Upper)
1CN  2CN <
® ‘ : ® | Main Circuit
— 1 T S 1 Terminal
= lo Cover
g 125 N~ (Lower) ] "
B ® (0.49) ® B Lt Grounding
N 50.8 66 50 | (50.7) | Terminal
© (2.00) (2.60) (1.97) "~ (2.00)
- eleleloleloaek
© % X
>
5 i sl nisipine eIy
Qo [ FTOEETJ] Nk
@ 164.4(6.47) _ N (gs.g) o8
s 19 ﬂ\( 58) ~lg (1.00) 15.2(0.60)
30.7 0.75) \ 9x19=171(6.73) (1281-13 25.3 82(3.23) 112.8(4.44)
(1.21) 2 | ;ATS.OQ) \ (52958)) (1 07 (225.3)(8.87)
- 230 : (0.38)
(MAX.9.06) é
Grounding Terminal M8
MainACircuit
Terminal M6 Direction of Air Flow
A
>
0
o
3

MAX.240
(MAX.9.45)

Dimensions in mm (inches)

Approx. Mass: 15 kg (33.06 Ib)

Viewed from A
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SGDB-1AAD[] to 1EAD[C] (11 to 15kW; 15 to 20HP)

MTG, Hole 26010, ggN Nameplate Direction of Air Flow
500(7.87) (Digital OperTor) Gooling Fan
! g | i
Q ~ X r o /_—___9_{._
n 5 i
Control Circuit Terminal M4 % H ; } :
g i ]
SERVOPACK s I ]
5008 1ARCT | & |B |
oS i
¥ YASKA rowERBliscn Q8 i i
CHARGE i !
® 10N N @ IS |
o S (0 i
EP'KIE @Il ‘-Q |70 . U
- @ J] .
NN s | |
el aataa ol 2 @ﬂﬁﬂﬂ ”[mﬂﬂﬂuﬂ |
TN _, Wiy .._( SN 8% ! :
el fj fr*rfﬁ% o ISR - e SE— 4
r 2 T firg2 & ' 4 =+
I / o SR 146(5.75)
(6007 1 e 5 YA R
P1,B  Regenerative Resistor \/( ) 0 g . 39 121(4.76) 125 (4.92)
Terminal M6 \jain Gircuit Terminal M8 I (1.54) 285(11.22)
A Ground Terminal M8

Dimensions in mm (inches)
Approx. Mass: 23 kg (50.69 Ib)

Heat Sink

Viewed from A

* SGDB-03 to 1EADJP-Type Common

Connector No. Connector type Note
on SERVOPACK side
1CN 10250-52A2JL manufactured by 3M
2CN 10220-52A2JL
3CN 17JE-13090-37(D2B) manufactured by Daiichi Denshi
Kogyo K.K.
5CN DF11-4DP-2DSA manufactured by Hirose Denki
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5.4.2[SERVOPACK[Dimensional[Drawings cont.

H SERVOPACK with Heat Sink Mounted Outside Panel (option)

A duct ventilation type is available for SERVOPACKS in which a heat sink is mounted out-
side the control panel.

This installation method has the following advantages:

* Discharges generated heat out of the control panel to prevent a temperature rise inside
the panel

* Makes the control panel compact and provides high reliability
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SGDB-03AD[] to 15AD[]-P

4- $6(0.24) MTG Holes
110(4.33)

92(3.62)

U g

SERVOPACK
SGDB-| }

)Digital Operator) Regenerative Resistor
Heat Sink \

7(0.28)
F

189.5(7.46)

279(10.98)

g
60.5(2.38)

*—Fan

!

Direction of Air Flow
35 125(4.92) | 65(2.56)]

External Terminal
(M4 Screw)

\ Ground Terminal (M4 Screw)
Inside of Cover

(0.28)

(1.38)

i
=T _ §. §‘
T =D
8i5le b &
o| 2 ®
-~ g N
8=
Dimensions in mm (inches)
Approx. Mass: 4 kg (8.82 Ib)
=0
o| Sg
(10)(0.39) 92(4.61)  (10)(0.39) N gg
s 2| .9 Mounting surface —
8 o oM 2
| I B ©g = ofM S
o — =)
v+ haiS2 3
4-M5 MTG Hole !
LD s
1 | i s v [+;]
[=3 3=
l | ol
w| N —_
o b BER 2
‘ Hollt:lw [ g
. , T
N
| S _
| e
I i 1
— — —_
e ] ¢[ Ol x O
- [Ce] [
1\ 1| —Jjo fOE L
> SN Ex g
12(0.47) = 5§ S
57(2.24) ge
(3.5) 10520.5 35
[GREN (4.13%0.02) (0.14)
(112)
@41y

Mounting Surface Diagram

* The SERVOPACK must be inclined as shown in the above figure. Provide at least
10mm (0.39 in.) space at the top and bottom of the SERVOPACK.

407



USING THE DIGITAL OPERATOR

5.4.2 SERVOPACK[Dimensional[Drawings cont.

SGDB-20AD[], 30AD[]-P

4- ¢ 6(0.24) MTG Holes

135(5.31) 5
171481 g (Eyitéﬂ Operator) Regenerative Resistor
. ~ (15)(0%59) Heat Sink \
7 i
3CN M
- 8 |
B < [
= =
L_I 5CN | & o
SERVOPACK g g 2
seoe__J S § -
POWER O scn AR
15W ©
ar &
y v 1SW =
1cN 2N ®
- 2CN % [Fre==ry
: 1CN 8 Li L Fan
e —"| T o
y, {
External Terminal ~]& Cover Direction|of Air Flo .
S SGDB-20 X 1
(M4 Screw) S 35 125(4.92) 65 | SGDB-30 X 2
Inside of Cover Ground Terminal (M4 Screw) (1.38) (2.56)
T3
=1 518
~lgls
~ T 5l ® B
SRR
O = ™
]
wl 2 . . . .
- Dimensions in mm (inches)
Approx. Mass: 5 kg (11.02 Ib)
O
oo -~
(10) 117¢461) (10)0.39) | 8 E , 2
(0.39) = 8 =o Mounting surface g
’ 8 g oo o
t] U WS, & o® =
/il;d} - I -—~i :g -
4-M5 MTG Holes ! ‘ : S
\ +1
I
. of o}
h | ' [ Q_ 2 &
glgle S
Hollow flal s =
. I i ol &R :‘2:
l \ & Q8
t ' . _—
' g
=]
1 l pool @
] 1—F =
o
+ R + . |
e =158
12(0.47) Tlel 5€ s
82(3.23) Es
117(4.61) 5%
(3.5) 130 0.5 (3.5) (0.14) =P
0.14) " (5.1210.02) ~—

Mounting Surface Diagram

* The SERVOPACK must be inclined as shown in the above figure. Provide at least
10mm (0.39 in.) space at the top and bottom of the SERVOPACK.
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SGDB-44AD[ ], 50AD[]-P

Regenerative Resistor

)
2- ¢ 6 (0.24) MTG Holes Heat Sink &2
3CN (Digital Operator) ﬁ Nig
+ \ < Direction of Air Flow
" - T J——‘ﬂ
\
con JONOROOMORORE &
ST
. | =]
213 — R
oo ' &
wn| o |
28 I | &
«l LN
Nameplate 1 \ :J
W YASKAWA !I__
., 1CN 20N L IT
}Lk-lf“_“"f’;rg;ﬁ"_’“_’“lw_?{/e : _Vllg
ulk =S \ Wt Nig
6(0.24) 35 122(4.80) 68
30 150(5.91) | 30 (138) Y“”
- Fan
Y 1.18; .
(1.18) 210(8.27) { ZI External Terminal (M4 Screw) Palcking

Detailed View of Terminal Arrangement

SRSTrtPNBUVWS

1CN 2CN
e = o

0%
o
E==== |_ ? :
) % 7 .
—_ ~ 9]
) 00 B | ol 9 b
) ® =]
5|2 & ™
e
& 77
= -+ -+ -
3 245 | | ts0691)] | 245 3|3
~ {0.96) (0.96) )
201(7.91)
Detailed View of Installation
5.4(0.21) 199.2 (7.84) 5.4(0.21)

Dimensions in mm (inches)
Approx. Mass: 8 kg (17.63 Ib)
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5.4.2[SERVOPACK[Dimensional[Drawings cont.

SGDB-60AD[], 75AD[]-P

Direction of Air Flow

MTG Hole Option (Operator Module) R
7(0.2 =) Cooling Fan o8
j;gu/ 0 g Ceiling Cover & 8
N = = =
W e—o, [ U fAAggq\
® 1 . T
[To]NTe) — X
] Control Circuit NS | Gi}
3 Terminal M4 = - |
~| R
Q 119 QL Control Circuit T H
g s g | | Terminal | | H
hal ‘sana| 187.9(7.40) (421 % & é ‘ ‘ ‘ H 5
son (19915 \ ‘\ 12
el Nk Cover ! ‘ E
O 8 % (Uppen) | \ §
1CN_ 20N 1 S ‘ ‘ | I3
LH% = - Main Girout | | I
3 i | Cover = Terminal | | I
' o LT T |
© Lowel
: 049 o2 ol || |
o 508 | /| 66 50 |(50.7) | § | Ground ‘
Z12.00) (2.60) _ (1.97) (2.00) | x| | | Terminal ‘\
it o«
g sl 2 |
o STIERERFSITENIP P RE LY B | \
eﬁL Y |[®]| @@ Q][@]| D] @[] = 1§
3 y = o H— T G 2N ‘—L\ ‘
of juwl\ TS [T g _
Q 90)(3.54]
(0.28) 164.4(6.47) \(65.6) 0 g 15.2(0.60) (90)( ) 5
[19] (.58) ~= 25.3(1.00, | 82(3.23) 112.8(4.44) 0
30.7(1.21 ©.75)\ 9%9=171(0.63) (28.3)(1.11) 9.7(0.38 (225.3) =
12.5(0.49) 205(8.07) 12.5(0.49) (8.87)
MAX.230 ﬂ ﬁ
(MAX.9.06)
[ Main Gircuit Ground Terminal M8 Direction of Air Flow
Terminal M6 =
A & 4-M6 Tap 3 g
0 5 23
S o=
o [SH )
= 34(1.34) 82(3.29) 5 En
K—))(—)‘ 3V
T WU ¢ » L
= 2-6¢(0.24)
~
o)
2| =
- . :rr. )
< ailes
0 =
g2 /]
HE °"
S22
‘ E ©28) (0.30)
E” o
® o L = A
® © 7]/1.0.28) 205(8.07) 7 of |
(5.5) 219(8.62) (6.5 Ng5l3
(9.5) (211)(8.28) (9.5) 0.22) 0.22) E S
(0.37) (0.37)

Viewed from A Detailed View of Installation

Dimensions in mm (inches)
Approx. Mass: 15.5kg (34.16 Ib)
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SGDB-1AAD(]-P, -1EAD[-P

3CN
MTG Hole SCN Nameplate
\ 2§%(10-24)\ i (Digital Direction of Air Flow
{ 35(9.25) \\ \\ e~
©
=) .
ey = f ! Cooling Fan
'n o=
(] i i
m ]
L 4
| CEEEEF PEYPEEEPes
”ﬂﬂ oo 1
| i
— b i
3 i i
d i |
rt e [ !
Control Circuit Terminal M4 g ) !
o I
SERVOPACK ”ﬂ” ) i
|
a|s ! i
=™~ h (
== i !
[ | i
4 ]
el T | |
‘ :
1
1cN 28 9 b i
- |
. I ‘:
. 5 :
o b !
3 i
L o < |
- 1
U |
T T 2 T T 2 7 T T 7 g
T 2Rl I
i
T SR S ey e R e S : |
o [Sndedntndidr s ~ 1 E— :
N ol — X e {1 LA 8 |
: ol zts & |21]0.83)
(.34 152, \ / BN, 2|2 ~ 99(3.90)
(g_(%[L (62‘22’) ©35) FE e 132 (5.20)
Main Circuit Terminal M8 g~ 39 121(4.76) 122(4.80)
P1.B . (1.54) 282(11.10)
Regenerative Resistor Ground Terminal M8
Terminal M6
S5 4-M6 Tap
Vi
@ % R
- 4 / |g
_ 2 =L
1) 02
) =9
N : |-
a S
9.5 235.5(9.27) 15) (0.59) s ¥
0.37) l T as) 4.5 235(9.25)| | 4.5(0.18)
0.18 9.61
Heat Sink ©18) 244(

Viewed from A . . .
Detailed View of Installation

Dimensions in mm (inches)
Approx. Mass: 22 kg (48.49 Ib)
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USING THE DIGITAL OPERATOR
5.4.3 Digital[@perator{Dimensional[Drawings

5.4.3 Digital Operator Dimensional Drawings

The following two types of Digital Operator are available.
* JUSP-OP02A-1 (Hand-held Type)

« JUSP-OP03A (Mount Type)

JUSP-OP02A-1

63 (2.48)
v 185 (0.73)

2-¢45 s0 (1.97)
(2-@0.18) l‘ 't
MTG HOLES (0.28
(&)
( ) ! _
' N\ - -ﬂ»

glglslels)

DIG
OPERATOR
SERVOPACK JUSP-OP02A

~

125 (4.92)
(5.31)

135

f.-

(1000) (0-31)
(39.37)

8)

TYPE:17JE-23090-02
Made by
DAIICHI
DENSHI KOGYO K.K/

Dimensions in mm (inches)
Approx. Mass: 0.18 kg (0.40 Ib)
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5.4 2§ eries[Dimensional[Drawings

JUSP-OPO3A

15 54 (2.13)
(0.59)

\ SERVOPACK
g
o
UP MODE/SET 0
® O g
[[]ﬂl[l[ Dimensions in mm (inches)
DOWN DATA
@ D Approx. Mass: 0.02 kg (0.0411b)
L
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SERVO SELECTION AND DATA SHEETS
5.5.1 Selecting[Peripheral[Devices

5.5 Selecting Peripheral Devices

This section shows how to select peripheral devices using flowcharts. Order lists for servo-
motors, SERVOPACKS, digital operators, and peripheral devices are also included.

5.5.1 Selecting Peripheral Devices

Select the peripheral devices using the flowcharts on the subsequent pages.

The items below are not included in the flowcharts. Refer to Section 5.6 Specifications and
Dimensional Drawings of Peripheral Devices.

* Variable resistors for speed setting
* Encoder signal converter units

* Cables for connecting PC and SERVOPACK
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5.5 Selecting[Peripheral[Devices

<Flowchart for peripheral device selection>

< Start peripheral device selection >

SGM and
What is motor SGMP type - Motor capacity is No
type? = less than 1.5 kW? >
(page 418)
SGMG, l Yes
SGMS, and
SGMD type

Refer to the SGDA Type User’s Manual
(TS-S800-15).

Enclosure IP67
What is motor

operation & @
environment?

(page 423)

Enclosure IP65 or lower

With or With brake
without brake?

Without brake
Brake specification is w
90 VDC or 24 VDC?
!
Brake power supply
must be prepared by
customer
1) Select brake power
supply (for 90 VDC brake)
100 VAC input /
200 VAC input
100 VAC input y 200 VAC input
LPDE-1HO1 LPSE-2HO01
\)
to (a)
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SERVO SELECTION AND DATA SHEETS

5.5.1 Selecting[Peripheral[Devices cont.

(@)
!

2) Select encoder cable

Incremental encoder
or absolute encoder?

Absolute encoder -

(to next page)
Incremental encoder

Connector only

Connector only or
connector with cable?

A J

Select connector .

Connector with cable

Loose wire, straight
plug, or L-shaped plug
on the encoder side?

DE9406973

Loose wire Straight plug L-shaped plug

Select one of the following Select one of the following Select one of the following
according to cable length. according to cable length. according to cable length.

([ r——& (p==c(D ng::':@

oy ~oEeTe ]| | e ]| | = DEsiress ]
gy mLoeseerte ]| | e D oroaz ]| | S g Desioress? |
o gy L3 ]| |19 D Deiorans || (19, > DEsioress |
oy Lo ]| | oo ]| (19, o+ Dsiorasa |
o gy TLoEoeTis ]| |20 Ceoesioras || |y = DEsRoress |

. ' |

/

v
to (b) (page 421)
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5.5 Selecting[Peripheral[Devices

Connector only

Absolute

Connector only or
connector with
cable?

A J

Select connector. Connector with cable

Loose wire, straight plug, or
L-shaped plug on the en-
coder side?

DE9406973

Loose wire Straight plug L-shaped plug

Select one of the following Select one of the following Select one of the following
according to cable length. according to cable length. according to cable length.

(9.8ft) (9.8ft) .

o gy mLoeseeoree ]| | e L ez ||| o g Desioreore |
o gy L oEees]| |19 D Deioras || |19, > DEsioreos |
oy Loz ]| | Toeoraes ]| |19, o+ Dsioraora |
o gy "LoEoees ]| |2 Ceoesoraes || |y~ DESRorees |

! |

©
©
3'

A ]

2)’ Select battery for absolute
encoder.

@6V

to (b) (page 421)
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SERVO SELECTION AND DATA SHEETS

5.5.1 Selecting[Peripheral[Devices cont.

®
'

1) Select motor cables

No brake/With
brake?

only?

With connector and
AMP terminal/Cable

With connector and
amplifier terminal

No brake

Cable only

With brake

With connector and
AMP terminal/Cable
only?

amplifier terminal

With connector and

v Cable only

Select one of the following
according to cable length.

e |

(35“ —[ DP9320827-1
5m —s=[ DP9320827-2

DP9320827-3
15m —#=| DP9320827-4

2ft)
20m —= DP9320827-5
6ft)

5m —=[ DP9402221-2
(16.4ft)
10m —&

Select one of the following
according to cable length.

e

3m —=[ DP9402221-1
(9.8ft)

DP9402221-3

5m . DP9402221-4

(

(4 )

0m —> DP9402221-5
(6 ft)

Select one of the following
according to cable length.

—

3m )—> DP9320828-1

(9.8ft
5m —s[ DP9320828-2

(16.4ft)
10m —&=[ DP9320828-3
DP9320828-4

(32.8ft)

15m

(49.2ft)

20m —#=| DP9320828-5
(65.6ft)

—

5m —[ DP9402222-2
(16.4ft)
1i0m —&

Select one of the following
according to cable length.

e

3m )—> DP9402222-1

(9.8ft

DP9402222-3

5m’ —> DP9402222-4

(

(4 N

0m DP9402222-5
(6 )

Incremental

Incremental
encoder/Absolute
encoder

Absolute

Incremental
encoder/Absolute
encoder

Incremental

Absolute

Select connector kit.

Select connector kit.

Select connector kit.

Select connector kit.

DP9420016-1 |

| DPo4z0016-3 |

| DPoszonte2 |

| DPoszo0tes |

- []

A ]

1)’ Select brake power supply.

100 VAC input /
200 VAC input

100 V input

200 V input

| LPDE-1HO1 |

| LPSE-2Ho01 |

to (a)’
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5.5 Selecting[Peripheral[Devices

@
!

2) Select encoder cable

Incremental
encoder or absolute
encoder?

Absolute encoder -~ @

(to next page)

Incremental
encoder

Connector SERVOPACK Cable
both end / end without / |
Oth ends * connector only

Connector both SERVOPACK end Cable only
ends without connector
Select one of the following Select one of the following Select one of the following
according to cable length. according to cable length. according to cable length.

(9.8f) (9.81) (9.81)

6.4t _ ?1?3.4
! ?gnz.sﬁ) DP9320089-3 ! ?gnz.s ! ?gnz.s
o) | v oo | |15 -~ e
2?315.6&) DP9320089-5 2?{3”5.6 2?{3”5.6

—~ O
>3
iy
2

Did you select
connectorin 1) ?

DP9420006-1
DP9420006-2

to (b)
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SERVO SELECTION AND DATA SHEETS

5.5.1 Selecting[Peripheral[Devices cont.

420

ends

Connector both

Connector | SERVOPACK
b°th ec d° / end without /
oth ends connector

i without

Absolute

SERVOPACK end

Cable
only

Cable only
connector

Select one of the following
according to cable length.

tE=c——fff{ |

[ opozoose |
0.8 DP9320088-1

Sm —s~| DP9320088-2

(16.41t)

10m —= DP9320088-3

(32.8ft)

15m ? DP9320088-4

20m —#[ DP9320088-5

(65.6ft)

Select one of the following
according to cable length.

R’C=t=l:é

Sm DP9320085-2
(16.4ft)
10m DP9320085-3
(32.8ft)
15m DP9320085-4
(49.2ft)
m

20, DP9320085-5
(65.6ft)

=
(9.8 DP9320085-1

3'

Select one of the following
according to cable length.

3m

(9.8 DP8409123-1

Sm DP8409123-2

(16.4ft
10m DP8409123-3
(32.8ft
15

m

(49.2ft
20m
(65.61

i

DP8409123-4
DP8409123-5

Y

Connector kit previously
selected at step 1)

DP9420006-3

DP9420006-4

Y

2)

Select battery for absolute encoder.

ER6VC3 (3.6V)

l

to (b)




5.5 Selecting[Peripheral[Devices

from (b)

|

3) Select 1CN connector for
reference input.

Connector kit, terminal
block unit, or cable without
connector at one end

Cable without
Terminal block unit connector at one end

Cable with 1CN
connector and no
connector at the other

D =

1 DE9406969-1
DP9406970 JUSP-TA50P 2

Connector kit

1CN connector kit Connector-to-terminal
conversion unit

m

(3.3ft)

;
(6.6ft)

an
(9.8ft) |

A ]

4) Select molded-case circuit breaker
(MCCB) and noise filter.

What is
SERVOPACK
capacity?

0.3to 0.7 to 4.4 to
0.5kW 1.5kW 2kW 3kW 5kW 6kW 7.5kW 11kW 15kW
Y Y Y Y Y Y Y Y Y
Use circuit || Use circuit | | Use circuit || Use circuit || Use circuit || Use circuit | | Use circuit || Use circuit Use circuit
breaker for|| breaker for | | breaker for || breaker for || breaker for | | breaker for | | breaker for | | breaker for breaker for
5 A power || 10 A power | |12 A power || 18 A power | |28 A power | |32 A power | |41 A power | |60 A power 80 A power
capacity. capacity. capacity. capacity. capacity. capacity. capacity. capacity. capacity.

! ! ' ! ' ! ' ' !

Noise filter | [ Noise filter | | Noise filter | | Noise filter | | Noise filter | | Noise filter | | Noise filter | | Noise filter Noise filter
| LF-310 || || LF-315 || || LF-320 || || LF-330 || || LF-340 || || LF-350 || || LF-360 || || LF-380K || || FN258-100 |

to (c)
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SERVO SELECTION AND DATA SHEETS

5.5.1 Selecting[Peripheral[Devices cont.

(©

|

Select magnetic contactor and
surge suppressor.

!

5)

Magnetic
contactor

HI-CCJE

Surge
Suppressor

CR50500BL

!

Select regenerative resistor unit.

6)

What is
SERVOPACK
capacity?

® Select an appropriate magnetic contactor by
referring to Section 5.6.1 Cable Specifications and
Peripheral Devices. For multiple servo systems,
select a magnetic contactor that meets the total
capacity.

® This surge suppressor is for the above type
(HI-OJOIE).

5.0 kW 7.5kW
or less to 15 kW
A Y
Not required JUSP-RA04 JUSP-RA05

422
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C End peripheral device selection >




5.5 Selecting[Peripheral[Devices

@ Operation environment requiring Enclosure IP67-based

The standard specification for SGMG, SGMS and
SGMD Types is Enclosure IP67.
The shaft needs an oil seal. The motor and en-

coder connectors must also be based on IP67.
Note For G Series 1500 min~" type

(5.5 kW or more) and G Series
1000 min~! type (4.4 kW or
more), add a brake connector.

A J

Encoder

With oil seal

Flexible
conduit
is used?

Any brake?
No

Y

Select plug, Back Shell Select plug only.
(straight or L-shaped) MS3106A20-29S (D190)

and cable clamp.

Flexible conduit
is used?

Flexible conduit
is used?

Yes

A J A J

Select plug, Back Select plug Select plug Select plug, Back
Shell or End Bell, and according to the according to the Shell or End Bell, and
cable clamp motor type. motor type. cable clamp
according to the according to the
motor type. motor type.
SGMG-55ACA Cannot be selected Can be selected Can be selected Cannot be selected

-75AC0A

12282 Connectors for brake . Separately purchase ltems for brake

) are also required. plugs for brake. can be selected.

-44A1B

-60AC1B

Only these five types
can be selected.

:

to (b)
Note 1. Power cable and flexible conduit must be prepared by the customer.
2. The customer must purchase an appropriate encoder cable according to the encoder type
(incremental or absolute encoder) and an encoder connector kit (for the SERVOPACK end), and assemble them.
3. After selecting a brake power supply unit and a battery for the absolute encoder, proceed to (b) on page 421.
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SERVO SELECTION AND DATA SHEETS
5.5.2 Order{List

5.5.2 Order List

Order lists are given below for the servomotors, SERVOPACKS, digital operators, and
peripheral devices which comprise the AC Servo Z-Series. These order lists are a conve-
nient aid to selecting peripheral devices.

B SGM[] Servomotor

Servomotor Type Qty

semU-L]OHOOO0H]

sevU]-LIOHHOO0H]

sevU]-LIOHHOO0H]

sevU]-LIOHHOO0H]

sevU]-L]OHOOO0H]

sevU]-L]OHOOO0H]

sevU]-L]OHOOO0H]

sevU]-L]OHOOO0H]

sevU]-L]OHOOO0H]

sevU]-L]OHOOO0H]

sevU]-L]OHOOO0H]

semlU-LIHIDIICIEIE]

Bl SGDB SERVOPACK (excluding cables and connectors)

SERVOPACK Type Qty

sGoB-L 1]

sGoB-L 1]

sGoB-L 1]

sGoB-L 1]

sGoB-L 1]

sGoB-L 1]

M Digital Operator (Purchase Separately)

Digital Operator Type Qty

JUSP-OP02A-1

JUSP-OPO3A
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5.5 Selecting[Peripheral[Devices

M Peripheral Devices

For SGM, SGMS, SGMD servomotors (See page 434 for SGMP-15A servomotor)

e Connector

@ Main Circuit Connectors on Motor Side (without Brake)
(Purchase Separately)

Motor Type

Connectors on Motor Side

Plug

L-shaped

Straight

Cable Clamp

Receptacle*

Qty

SGMS- 10AIA
15AJA

20ALIA

MS3108B18-10S

MS3106B18-10S

MS3057-10A

MS3102A18-10P

30ALIA
40ACJA
50ACJA

MS3108B22-22S

MS3106B22-22S

MS3057-12A

MS3102A22-22P

SGMG- 05A[A
09AJA

13ALJA

MS3108B18-10S

MS3106B18-10S

MS3057-10A

MS3102A18-10P

20ALIA
30ALJA
44ACA

MS3108B22-22S

MS3106B22-22S

MS3057-12A

MS3102A22-22P

55ACIA
75A0A
1AALCIA
1EALIA

MS3108B32-17S

MS3106B32-17S

MS3057-20A

MS3102A32-17P

SGMG- 03A[IB
06A[1B

09A[1B

MS3108B18-10S

MS3106B18-10S

MS3057-10A

MS3102A18-10P

12A1B
20AC1B
30A[IB

MS3108B22-22S

MS3106B22-22S

MS3057-12A

MS3102A22-22P

44A1B
60A[1B

MS3108B32-17S

MS3106B32-17S

MS3057-20A

MS3102A32-17P

SGMD- 22A[A
32AIA

40ACIA

MS3108B24-10S

MS3106B24-10S

MS3057-16A

MS3102A24-10P

To be prepared by customer

* Connector on motor side already provided
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SERVO SELECTION AND DATA SHEETS

5.5.2 Order{List cont.
@ Main Circuit Connectors on Motor Side (with Brake)
(Purchase Separately)
Motor Type Connectors on Motor Side (with Brake) Qty
Plug Cable Clamp Receptacle*
L-shaped Straight

SGMS- 10AJA | MS3108B20-15S | MS3106B20-15S | MS3057-12A MS3102A20-15P
15AC0A
20AJA
30AJA | MS3108B24-10S | MS3106B24-10S | MS3057-16A MS3102A24-10P
40AC0A
50ACJA

SGMG- O05ACJA | MS3108B20-15S | MS3106B20-15S | MS3057-12A MS3102A20-15P
09AJA
13AC0A
20AJA | MS3108B24-10S | MS3106B24-10S | MS3057-16A MS3102A24-10P
30ACIA
44A00A
55AJA | MS3108B32-17S | MS3106B32-17S | MS3057-20A MS3102A32-17P
75ACIA | MS3108B10SL-3S | MS3106A10SL-3S | MS3057-4A MS3102A10SL-3P
1AACIA
1EACIA

SGMG- 03A[IB | MS3108B20-15S | MS3106B20-15S | MS3057-12A MS3102A20-15P
06A[1B
09A[IB
12AB | MS3108B24-10S | MS3106B24-10S | MS3057-16A MS3102A24-10P
20A[B
30ACIB
44A1B | MS3108B32-17S | MS3106B32-17S | MS3057-20A MS3102A32-17P
60ACB | MS3108B10SL-3S | MS3106A10SL-3S | MS3057-4A MS3102A10SL-3P

SGMD- 22AJA | MS3108B24-10S | MS3106B24-10S | MS3057-16A MS3102A24-10P
32AC0A
40ACJA
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To be prepared by customer

* Connector on

motor side already provided




5.5 Selecting[Peripheral[Devices

@ Encoder Connectors on Motor Side
(Purchase Separately)

Connectors on Encoder Side Qty
Plug Cable Clamp Receptacle*
L-shaped Straight
MS3108B20-29S | MS3106B20-29S | MS3057-12A MS3102A20-29P

To be prepared by customer

* Connector on motor side already provided

Encoder Connectors on SERVOPACK Side (for 2CN)

(Purchase Separately)

Connector kit Connector kit Qty
on SERVOPACK Connector Case
Side
Type Type
DE9406973 10120-3000VE* 1 10320-52A0-008* 1

* Manufactured by 3M
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SERVO SELECTION AND DATA SHEETS

5.5.2 Order{List cont.
@ Enclosure IP67 Main Circuit Connectors on Motor Side (without Brake)
(Purchase Separately)
Motor Type Receptacle Plug End Bell: Manufactured | Cable Clamp | Manufac- Qty
by Japan Aviation turer
Electronics Industry, Ltd.
Back Shell:
Manufactured by Daiichi
Denshi Kogyo K.K.
Angle Straight
(L-shaped)
SGMS- 10ACJA |CE05-2A18- | MS3106A18- | CE-18BA-S | CE02-18BS- | CE3057-10A- | Daiichi
15ACIA 10PD 10S (D190) S E.eKn.shl Kogyo
20ATJA
30A[JA | JLO4HV-2E22- | JLO4V-6A22- | JL04-22EBL | JL04-22EB JL04-2022CK Japan
22PE-B 22SE (kk) Aviation
40ALIA Electronics
50ALJA Industry, Ltd.
SGMG- O05A[JA | CE05-2A18- MS3106A18- | CE-18BA-S CE02-18BS- | CE3057-10A-k Daiichi_
09ATIA 10PD 10S (D190) S E.eKn.shl Kogyo
13ALJA
20A[JA | JLO4HV-2E22- | JLO4V-6A22- | JLO4-22EBL | JL04-22EB JL04-2022CK Japan
22PE-B 22SE (kk) Aviation
30ALIA Electronics
44A A Industry, Ltd.
55AJA | JLO4V-2E32- JLO4V-6A32- - - - Japan
17PE-B 17SE Aviation
75ALIA Electronics
1AALCJA Industry, Ltd.
1EACJA
SGMG- O03A[ B | CE05-2A18- MS3106A18- | CE-18BA-S CE02-18BS- | CE3057-10A-k Daiichi_
06ACIB 10PD 10S (D190) S E.eKn.shl Kogyo
09A[B
12A[ 1B | JLO4HV-2E22- | JLO4V-6A22- | JL04-22EBL | JLO4-22EB JL04-2022CK Japan
22PE-B 22SE (kk) Aviation
20ALIB Electronics
30AIB Industry, Ltd.
44A[1B | JLO4V-2E32- | JLO4V-6A32- - - - Japan
17PE-B 17SE Aviation
Electronics
60ALIB Industry, Ltd.
SGMD- 22A[JA | JLO4V-2E24- JL04-6A24- JL04-24EBL | JLO4-24EB JL04-2428CK Japan
10PE-B 10SE (kk) Aviation
32ALIA Electronics
40AJA Industry, Ltd.
- \ /S v >k Select an appropriate
. . . o type according to the lead
Connector To be Not required if flexible conduit is used wire diameter. For details
on motor selected if ’ ’
see on page 430.
side already | flexible @ pag
provided conduit is
used

428
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5.5 Selecting[Peripheral[Devices

Enclosure IP67 Main Circuit Connectors on Motor Side (with Brake)

(Purchase Separately)

Motor Type Receptacle Plug End Bell: Manufactured | Cable Clamp | Manufac- Qty
by Japan Aviation turer
Electronics Industry, Ltd.
Back Shell:
Manufactured by Daiichi
Denshi Kogyo K.K.
Angle Straight
(L-shaped)
SGMS- 10A[JA |JLO4V-2E20- | JL04V-6A20- | JL04-20EBL | JL04-20EB JL04-2022CK Japan
15PE-B 15SE (k3k) Aviation
15ALIA Electronics
20AJA Industry, Ltd.
30A[JA | JLO4V-2E24- | JLO4V-6A24- |JL04-24EBL | JLO4-24EB JL04-2428CK Japan
10PE-B 10SE (k3k) Aviation
40ALIA Electronics
50ALJA Industry, Ltd.
SGMG- 05A[JA |JL04V-2E20- | JL04V-6A20- | JL04-20EBL | JL04-20EB JL04-2022CK Japan
15PE-B 15SE (k3k) Aviation
09ALIA Electronics
13ALJA Industry, Ltd.
20AJA | JLO4V-2E24- | JLO4V-6A24- | JL04-24EBL | JLO4-24EB JL04-2428CK | Japan
10PE-B 10SE (k3k) Aviation
S0ALIA Electronics
44AA Industry, Ltd.
55AJA | JLO4V-2E32- | JLO4V-6A32- |- - - Japan
17PE-B 17SE Aviation
75ALIA | GE05.2A10SL- | MS3106A1 0S | CE-10SLBA- | CEO5-10SLBA- | CE3057-4A-13k E'ggtsrt?;"ﬁ :
! * \ y .
Denshi
1EALCJA Ko
gyo K.K.
SGMG- 03A[IB |JL04V-2E20- | JL04V-6A20- | JL04-20EBL | JL04-20EB JL04-2022CK Japan
15PE-B 15SE (k3k) Aviation
06ALIB Electronics
09A[1B Industry, Ltd.
12A B | JLO4V-2E24- | JLO4V-6A24- | JL04-24EBL | JLO4-24EB JL04-2428CK Japan
10PE-B 10SE (k3k) Aviation
20ALIB Electronics
30AIB Industry, Ltd.
44A1B | JLO4V-2E32- | JLO4V-6A32- |- - - Japan
17PE-B 17SE Aviation .
CEQ5-2A10SL- | MS3106A10S | CE-10SLBA- | CE05-10SLBA- | CE3057-4A-1:% Egﬁtsrt?;"ﬁ ’
! * \ y .
Denshi
Kogyo K.K.
SGMD- 22A[ A |JLO04V-2E24- | JL04V-6A24- | JL04-24EBL | JLO4-24EB JL04-2428CK Japan
10PE-B 10SE (sk3k) Aviation
32ALIA Electronics
40AJA Industry, Ltd.
N /.
N4 N4
Connector To be Not required if flexible conduit is used *1 Connectors for brake
on motor selected if power supply
side already | flexible %S .
. - elect an appropriate
provided Egggu't 1S type according to the lead

To be prepared by customer

wire diameter.

Note Forthe holding brake, both L-shaped connectors and straight connectors can be used.
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SERVO SELECTION AND DATA SHEETS

5.5.2 Order{List cont.
@ IP67-based Encoder Connectors on Motor Side
(Purchase Separately)
Receptacle Plug End Bell: Manufactured Cable Manufac- Qty
by Japan Aviation Clamp turer
Electronics Industry, Ltd.
Back Shell:
Manufactured by Daiichi
Denshi Kogyo K.K.
Angle Straight

(L-shaped)
97F3102E20 | MS3106A20 | CE-20BA-S | CE02-20BS- | CE3057-12A | Daiichi
-29P -295(D190) S -1* Denshi

Kogyo K.K.
N J o J
Y Y
Connector To be Not required if flexible conduit is used * Select an appropriate type
on motor selected if according to the lead wire
side already | flexible diameter. See the table
provided conduit is below.
used

430

To be prepared by customer

Note Encoder connectors on SERVOPACK side (2CN) are the same as for &1D.

* Cable clamp types classified according to lead wire diameter

Cable Clamp Type

Lead Wire Diameter Range

CE3057-10A-1 210.5~014.1
CE3057-10A-2 28.5~911.0
CE3057-10A-3 06.5~08.7
CE3057-12A-1 212.5~016.0
CE3057-12A-2 29.5~913.0
CE3057-12A-3 26.8~910.0
JL04-2022CK (09) 06.5~99.5
JL04-2022CK (12) 29.5~913.0
JL04-2022CK (14) 212.9~016.0
JL04-2428CK (11) 29.0~912.0
JL04-2428CK (14) 212.0~015.0
JL04-2428CK (17) 215.0~018.0
JL04-2428CK (20) 218.0~020.0

* When flexible conduit (straight) is used:

Connector Type (Straight) Conduit Type Lead Wire Diameter Range
RCC-106RL-MS32F VF-06 (SR-06) Max. 20
RCC-108RL-MS32F VF-08 (SR-08) Max. 926
RCC-110RL-MS32F VF-10 (SR-10) Max. 35
RCC-112RL-MS32F VF-12 (SR-12) Max. 40
RCC-116RL-MS32F VF-16 (SR-16) Max. 951
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* Brake Power Supply (for Motor with Brake)

(Purchase Separately)

Brake Power Supply Type Qty
LPSE-2HO01 (for 200 V AC input)
LPDE-1HO01 (for 100 V AC input)

e Cable

@ Cables for Incremental Encoder

(Cable with Loose Wire End on Encoder Side) (Purchase Separately)

Customer to attach connector on encoder side. Requires 13 connector.

Cable Type Qty
DE9406971-1 3m (9.8 ft)
DE9406971-2 5m (16.4 ft)
DE9406971-3 10m (32.8 ft)
DE9406971-4 15m (49.2 ft)
DE9406971-5 20m (65.6 ft)

@ Cables for Incremental Encoder

(Cable with Straight Plug) (Purchase Separately)
Cable Type Qty

DE9407234-1 3m (9.8 ft)

DE9407234-2 5m (16.4 ft)

DE9407234-3 10m (32.8 ft)

DE9407234-4 15m (49.2 ft)

DE9407234-5 20m (65.6 ft)

(===
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5.5.2 Order{List cont.

@ Cables for Incremental Encoder

(Cable with L-shaped Plug) (Purchase Separately)

Cable Type Qty
DE9407235-1 3m (9.8 ft)
DE9407235-2 5m (16.4 ft)
DE9407235-3 10m (32.8 ft)
DE9407235-4 15m (49.2 ft)
DE9407235-5 20m (65.6 ft)

Cables for Absolute Encoder

(Cable with Loose Wire End on Encoder Side) (Purchase Separately)

Customer to attach connector on encoder side. Requires 13 connector.

Cable Type Qty
DE9406972-1 3m (9.8 ft)
DE9406972-2 5m (16.4 ft)
DE9406972-3 10m (32.8 ft)
DE9406972-4 15m (49.2 ft)
DE9406972-5 20m (65.6 ft)

@ Cables for Absolute Encoder

(Cable with Straight Plug) (Purchase Separately)
Cable Type Qty

DE9407236-1 3m (9.8 ft)

DE9407236-2 5m (16.4 ft)

DE9407236-3 10m (32.8 ft)

DE9407236-4 15m (49.2 ft)

DE9407236-5 20m (65.6 ft)

(===
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Cables for Absolute Encoder

(Cable with L-shaped Plug) (Purchase Separately)

Cable Type Qty
DE9407237-1 3m (9.8 ft)
DE9407237-2 5m (16.4 ft)
DE9407237-3 10m (32.8 ft)
DE9407237-4 15m (49.2 ft)
DE9407237-5 20m (65.6 ft)

R

Enclosure IP67 encoder cables are not available.

&1, &1D, and cables without connector must be purchased and assembled by the cus-
tomer.

* Battery for Absolute Encoder

5

(Purchase Separately)

Battery Type Qty

ER6VC3 (3.6V)

* 1CN for 1/O signal

@ 1CN Connector

(Purchase Separately)

Connector Type Qty

o

Connector 1CN only x 1

DE9406970
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5.5.2 Order{List cont.

@ Connector-to-terminal Conversion Unit

(Purchase Separately)

Converter Unit Type Qty

JUSP-TA50P

Connector 1CN and Cable (0.5 m)

@ Cable with Connector 1CN and One End Loose Wires

(Purchase Separately)

Cable Type Qty
DE9406969-1 1m (3.3 ft)
DE9406969-2 2m (6.6 ft)
DE9406969-3 3m (9.8 ft)

1CN

For SGMP-15A servomotors

e Cable

@ Cables for servomotor without Brake

(with connector and amplifier terminals) (Purchase Separately)

Cable Type Qty
DP9320827-1 3m (9.8 ft)
DP9320827-2 5m (16.4 ft)
DP9320827-3 10 m (32.8 ft)
DP9320827-4 15 m (49.2 ft)
DP9320827-5 20 m (65.6 ft)
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@ Cables for Servomotor without Brake

(Cable Only) (Purchase Separately)

Customer to attach connector and amplifier terminals. Requires (K1 connector.

Cable Type Qty
DP9402221-1 3m (9.8 ft)
DP9402221-2 5m (16.4 ft)
DP9402221-3 10 m (32.8 ft)
DP9402221-4 15 m (49.2 ft)
DP9402221-5 20 m (65.6 ft)

O

@ Cables for Servomotor with Brake

(with connector and amplifier terminals) (Purchase Separately)
Cable Type Qty

DP9320828-1 3m (9.8 ft)

DP9320828-2 5m (16.4 ft)

DP9320828-3 10 m (32.8 ft)

DP9320828-4 15 m (49.2 ft)

DP9320828-5 20 m (65.6 ft)
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5.5.2 Order{List cont.

Cables for Servomotor with Brake

(Cable Only) (Purchase Separately)

Customer to attach connector and amplifier terminals. Requires (K1 connector.

Cable Type Qty
DP9402222-1 3m (9.8 ft)
DP9402222-2 5m (16.4 ft)
DP9402222-3 10 m (32.8 ft)
DP9402222-4 15 m (49.2 ft)
DP9402222-5 20 m (65.6 ft)
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e Connector

@ Connector (for SGMP-15A)

(Purchase Separately)

Connector Kit Type Qty
DP9420016-1 (Incremental encoder, no brake)
DP9420016-2 (Incremental encoder, with brake)
DP9420016-3 (Absolute encoder, no brake)
DP9420016-4 (Absolute encoder, with brake)

The following three connectors are supplied as a set.

* Main circuit connector on motor side: Connector for motor with or without brake x 1
* Encoder connector on motor side: Connector for incremental or absolute encoder x 1
* Encoder connector on SERVOPACK side: Connector 2CN x 1

Connectors for SGMG, SGMS and SGMD Types are provided separately. For types and oth-
er information, refer to 5.6.3 Connector.

Main Circuit Connector on Encoder Connector for Motor End of Cable
Motor Side

With Brake For Incremental Encoder

Encoder Connector for SERVOPACK End of Cable

* Brake Power Supply (for motor with brake)

(Purchase Separately)

Brake Power Supply Type Qty
DP8401002-1 (for 200 V)
DP8401002-2 (for 100 V)
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¢ Cables for Incremental Encoder

@ Cables for Incremental Encoder

(Connector Both Ends) (Purchase Separately)

Cable Type Qty
DP9320089-1 3m (9.8 ft)
DP9320089-2 5m (16.4 ft)
DP9320089-3 10m (32.8 ft)
DP9320089-4 15m (49.2 ft)
DP9320089-5 20m (65.6 ft)

EEE:}:;;:{@
@ Cables for Incremental Encoder

(SERVOPACK end without connectors) (Purchase Separately)

Customer to attach connector to SERVOPACK end of cable. Requires KD connector.

Cable Type Qty
DP9320086-1 3m (9.8 ft)
DP9320086-2 5m (16.4 ft)
DP9320086-3 10m (32.8 ft)
DP9320086-4 15m (49.2 ft)
DP9320086-5 20m (65.6 ft)

@::::%

@ Cables for Incremental Encoder

(Cable Only) (Purchase Separately)

Customer to attach connector to both ends of cable. Requires KD connector.

Cable Type Qty
B9400064-1 3m (9.8 ft)
B9400064-2 5m (16.4 ft)
B9400064-3 10m (32.8 ft)
B9400064-4 15m (49.2 ft)
B9400064-5 20m (65.6 ft)
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Cables for Absolute Encoder

(Connector Both Ends) (Purchase Separately)

Cable Type Qty
DP9320088-1 3m (9.8 ft)
DP9320088-2 5m (16.4 ft)
DP9320088-3 10m (32.8 ft)
DP9320088-4 15m (49.2 ft)
DP9320088-5 20m (65.6 ft)

E-%%:a:t:;t:c[@
@ Cables for Absolute Encoder

(SERVOPACK end without connector) (Purchase Separately)

Customer to attach connector to SERVOPACK end of cable. Requires KD connec-
tor.

Cable Type Qty
DP9320085-1 3m (9.8 ft)
DP9320085-2 5m (16.4 ft)
DP9320085-3 10m (32.8 ft)
DP9320085-4 15m (49.2 ft)
DP9320085-5 20m (65.6 ft)

@:ﬁﬁ:@

439



SERVO SELECTION AND DATA SHEETS
5.5.2 Order{List cont.

Cables for Absolute Encoder

(Cable Only)

(Purchase Separately)

Customer to attach connector to both ends of cable. Requires K1 connector.

Cable Type Qty
DP8409123-1 3m (9.8 ft)
DP8409123-2 5m (16.4 ft)
DP8409123-3 10m (32.8 ft)
DP8409123-4 15m (49.2 ft)
DP8409123-5 20m (65.6 ft)

B Other Peripheral Devices

* Noise Filter

(Purchase Separately)

Noise Filter Type Qty

LF-310 (10A)
LF-315 (15A)
LF-320 (20A)
LF-330 (30A)
LF-340 (40A)
LF-350 (50A)
LF-360 (60A)
LF-380K (S0A)

* Magnetic Contactor

(Purchase Separately)

Magnetic Contactor Type Qty

HI-15E5 (30A)
HI-18E (35A)
HI-25E (50A)
HI-30E (65A)
HI-35E (75A)

* Surge Suppressor

(Purchase Separately)

Surge Suppressor Type Qty

CR50500BL
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* Regenerative Resistor Unit

(Purchase Separately)

Regenerative Resistor Unit Type Qty

JUSP-RA04
JUSP-RA05

* Variable Resistor for Speed Setting

(Purchase Separately)

Variable Resistor Type Qty

25HP-10B

* Cables for Connecting PC and SERVOPACK

(Purchase Separately)

Cable Type Qty
DE9405258 | 2m (6.6 ft)

* Encoder Signal Converter Unit

(Purchase Separately)

Unit Type Qty

LRX-01/A1
LRX-01/A2
LRX-01/A3
LRX-01/A4
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5.6 Specifications and Dimensional Drawings of Peripheral
Devices

This section shows the specifications and dimensional drawings of the peripheral devices
required for the =-Series servo system. The sequence of peripheral devices is given by the
Flowchart for Peripheral Device Selection in Section 5.5.1 Selecting Peripheral Devices.

5.6.1 Cable Specifications and Peripheral Devices

The cable sizes and peripheral devices for SGDB SERVOPACKS are listed in the follow-
ing tables.

The cable specifications were selected under conditions of three cables per bundle at an
ambient temperature of 40°, with the rated current flowing.

Hl Cable Size
External SGDB Type Cable Size (mm?)
Terminal Name .
Terminal
Symbol 03AD 05AD 07AD 10AD 15AD 20AD

On-line |Main Circuit |R, S, T HIV 1.25 or more HIV 2.0 or more HIV 3.5 or more
Terminal | Power Input

Terminal

Motor U, Vv,wW HIV 1.25 or more HIV 2.0 or |HIV 3.5 or more

Connection more

Terminal

Control r, t HIV 1.25 or more

Power Input

Terminal
Off-line | Control I/O |1CN Core of twisted pair or twisted pair shield wires: 0.12 mm?2 or more
Terminal | Signal Outside dimensions of tinned annealed copper twisted wires:

Connector max. 16 (for 1CN), max. @11 (for 2CN)

PG Signal |2CN

Connector

Ground HIV 2.0 or more

Terminal @
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External SGDB Type Cable Size (mm?)
Terminal Name Terminal
Symbol 30AD 44AD 50AD 60AD 75AD 1AAD 1EAD

On-line | Main Circuit |R, S, T HIV 3.5 |HIV 5.5 or more HIV 8 or |HIV 14 |HIV 22 or more
Terminal | Power Input or more more or more

Terminal

Motor U, Vv,w HIV 5.5 |HIV 8 or more HIV 14 or more HIV 22 or more

Connection or more

Terminal

Control r, t HIV 1.25 or more

Power Input

Terminal
Off-line | Control I/O |1CN Core of twisted pair or twisted pair shield wires: 0.12 mm?2 or more
Terminal | Signal Outside dimensions of tinned annealed copper twisted wires:

Connector max. 16 (for 1CN), max. @11 (for 2CN)

PG Signal |2CN

Connector

Ground HIV 2.0 or more

Terminal @

Note 1) Cable size selection conditions: Ambient temperature 40°C, 3 wires per bundle, and
rated current flowing

2) For the main circuit, use cables with a dielectric strength of 600 V or more.

3) Ifthe cables are laid in a duct (rigid PVC tube or metal pipe), allow for the reduced current
rating applicable to the cables.

4) If the ambient temperature (inside the control panel) is high, cables sheathed with ordi-
nary vinyl will be easily subject to heat deterioration and become unusable in a short pe-
riod of time. To prevent this, always use heat resistant cables.

The types of cable are shown in the table below. Use it in combination with the tables.
Cable Type Conductor Allowable Temperature
Symbol Name °C
PVC Normal vinyl cable
v 600 V vinyl cable 60
HIV Temperature-resistant vinyl cable 75
Note 1) Use cable with 600 V min. rating for main circuits.

2) Consider allowable current reduction ratio if cables are bundled in PVC or metal ducts.

3) Use temperature-resistant cable under high ambient or panel temperature where nor-
mal vinyl cables rapidly deteriorate.
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5.6.1 Cable[$pecifications[and[Peripheral[Devices cont.

M Peripheral Devices

SERVOPACK Motor type Motor MCCB or fuse | Main power | Recommended Power

type Selection capacity*! Inrush line filter2 ON/OFF

SGDB- (Cn-2A) current switch
(peak value)
03ADM SGMG-03ACIB  [171 5A 28A LF310(10A) HI-15E5(30A)
05AD SGM-04A 106
05ADP SGMP-04A 126
05ADG SGMG-05ACIA 142
07ADM SGMG-06ACIB  [172 8A LF315(15A)
10AD SGM-08A 107
10ADP SGMP-08A 127
10ADG SGMG-09AJA 143
10ADM SGMG-09A[1B 173
10ADS SGMG-10ACJA 163
15ADM SGMG-12AIB 174 10A
15ADG SGMG-13ALJA 144
15ADP SGMP-15A 128
15ADS SGMS-15ALIA 164
20ADG SGMG-20ACIA  [145 12A 56A LF320(20A) HI-18E(35A)
20ADM SGMG-20A1B 175
20ADS SGMS-20ACJA 165
30ADD SGMD-22AC1A 155 18A LF330(30A)
30ADG SGMG-30ALJA 146
30ADM SGMG-30ALIB 176
30ADS SGMG-30ALJA 166
44ADD SGMD-32AJA 156 24A 58A LF340(40A)
44ADG SGMG-44AIA 147
44ADM SGMG-44A1B 177
44ADS SGMS-40AJA 167
50ADD SGMD-40ALJA 157 28A HI-25E(50A)
50ADS SGMS-50AJA 168
60ADG SGMG-55ACIA 148 32A 93A LF350(50A)
60ADM SGMG-60ALIB 178
75ADG SGMG-75AC1A | 149 41A LF360(60A) HI-30E(65A)
1AADG SGMG-1AACIA  [140 60A 116A LF380K(80A) HI-35E(75A)
1EADG SGMG-1EACJA 150 80A FN258-100 HI-50E(100A)
*1 Braking characteristics (at 25°C): 200% for 2 s min., 700% for 0.01 s min.
*2 Yaskawa recommends noise filters manufactured by Tokin Corp and by Shaf-
fner(FN258-100). Yaskawa Controls Co., Ltd. can supply these noise filters.
NOTE
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* Do not wire power lines and signal lines within the same duct, or bundle them together. Wire

so that signals line are always kept apart from power lines by at least 30cm.

* Use twisted pair or multi-core twisted pair shielded wires for signal lines and the encoder
(PG) feedback line. The wiring length for reference input lines must be within 3m, and for the

PG feedback line within 20m.




5.6 [Specifications(dndDimensional[Drawings[dfiPeripheral[Devices

Note

The appropriate cables for SERVOPACK connectors 1CN and 2CN are shown in the

table below.

Control 1/O Signal 1CN | Cable Use twisted-pair cable or twisted-pair
Connector shielded cable.
Applicable Cable | AWG24,26,28,30
Finished Cable ©16.0 mm (@ 0.63 in.) MAX.
Dimensions
PG Signal Connector |2CN | Cable Use Yaskawa cable.

Use twisted-pair shielded cable if
Yaskawa cable is not used.

Applicable Cable

Applicable cable types: AWG24, 26, 28,
30. However, use AWG22 for encoder
power supply and FG line. Use AWG26
for other signals. These connections
permit wiring distances up to 20 m
(65.6 ft).

Finished Cable
Dimensions

©11.6 mm (20.46 in.) MAX.

Cable selection conditions: three cables per bundle at 40 °C ambient temperature, with the

rated current flowing.
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5.6.2 Motor Cables

Select an appropriate motor cable that meets the customer’s service conditions by refer-

ring to the cable specifications described in Section 5.6.1 Cable Specifications and Pe-
ripheral Devices.

For the SGMP servomotor (1.5 kW), order the following cables.

H Cables for Motor without Brake (with connector and AMP terminals)

Type L in mm (feet)
DP9320827-1 3000 + (1)00 (10 + 8.33)
DP9320827-2 5000 + (1)00 (16.7 + g.33)
DP9320827-3 10000 * goo (33.3 + Z).67)
DP9320827-4 15000 + 6‘300 (50 + :).67)
DP9320827-5 20000 + goo 66.7 + Z).67)

(1. 97
1.38
©

ﬂz;%
Heat Heat
Shrink Tube Shrink Tube M4 Crimped Terminals

Cap: 350780-1 (4-pin) Cable: DP9402221 (AWG16x4C)
Socket: 350536 6 (shell)

lIr_‘l %—_._.

i
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H Cables for Motor with Brake (with connector and AMP terminals)

Type L in mm (feet)
DP9320828-1 3000 * (1)00 (10 + (()).33)
DP9320828-2 5000 " (1)00 (16.7 + (()).33)
DP9320828-3 10000 * goo (33.3 + 2).67)
DP9320828-4 15000 * goo (50 + 2) .67)
DP9320828-5 20000 " goo 66.7 + 2).67)

L 50 (1.97)
hat

‘i_r 38) | ,_:.@

Heat
Shrink Tube

Cap: 350781-1 (6-pin) .
Socket: 350536-6 (shell) Cable: DP9402222 (AWG16 x 4C AWG20 x 2C)

Heat ~
Shrink Tube M4 Crimped Terminals

5.6.3 Connector

B For the SGMG, SGMS, SGMD Types (See page 461 for the SGM and SGMP Types.)

Connectors are divided into the three types shown Etn'f\:/loctler gognector gré?\t/ig; i%néweEctgr at
i 7 . at \viotor En n

in the figure: one encoder connector at both the ;: ~ 116 of Cable

motor and SERVOPACK ends of the cable and a

motor connector at the motor end of the cable. L

These connectors are common to both encoder
types (incremental and absolute encoders).

The connector type to be used differs according to

the following items:
Main Circuit (Power Line) Connector
at Motor End of Cable

* Straight plug or L-shaped plug

¢ Motor with or without brake

* Standard specifications or IP67 specifications

Wh deri | heck th To connect the motor at the SERVO-
en ordering connectors, also check the motor PACK end of the cable, use the crimp

type and capacity as they affect the connector  igrminals (to be prepared by the cus-
type to be used. tomer).
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5.6.3 Connector cont.

Always order the connectors under the following conditions:

* Connectors for all cables (required regardless of whether the motor has brake or not)

* Connectors for encoder cables with a connector only on the SERVOPACK end of the
cable or for encoder cables without connector (required regardless of the encoder type
(incremental or absolute))

* Connectors for encoders (on the motor and SERVOPACK ends of the cable) when IP
67 specifications are used

Encoder Cables Connectors

Encoder cable connectors are divided into four types according to the following items:

» Standard specifications or IP 67 specifications

» Straight plug or L-shaped plug

Straight Type L-shaped (Angle) Manufacturer
Type

Standard Plug MS3106B20-29S MS3108B20-29S Daiichi Denshi
Environment Cable Clamp MS3057-12Ak Kogyo K.K.
IP67-based | Flexible Conduit | Plug Only MS3106A20-29S
Environment | Used (D190)

Flexible Conduit Plug Only MS3106A20-29S(D190)

Not Used Back Shell CE02-20BS-S [CE-20BA-S

Cable Clamp CE3057-12A-3

» Examples of Connector Combination
The following examples show how to combine connectors manufactured by Daiichi Denshi
Kogyo K.K.

e Standard Environment

il -
4{: ] vy

Straight Plug MS3106A

A=

Non-waterproof Cable Clamp MS3057

[

L-shaped Plug MS3108B
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* |P67-based Environment

NS

- —f8—

Waterproof Plug MS (D190) \éia;ﬁrgré)ggit)r(ag%rjtsBack

HE

Flexible Conduit

- f=

— - P EE——

Waterproof Cable Clamp CE3057

Waterproof Angle Back Shell CE-XXBA-S

Servomotor Cables Connectors

The motor cable connectors to be used depend on the presence or absence of brake,
motor type and capacity, and specifications (standard or IP67).

To connect the motor cable on the SERVOPACK side, use the crimp terminals (to be pre-

pared by the customer).
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5.6.3 Connector cont.

e Standard Environment

* When using Standard Motor (without Brake)

Motor Type

Connectors on Motor Side

Receptacle

L-shaped Plug

Straight Plug

Cable Clamp

SGMS-

10AJA
15ACJA
20ALIA

MS3102A18-10P

MS3108B18-10S

MS3106B18-10S

MS3057-10A

30ALIA
40ALIA
50ALIA

MS3102A22-22P

MS3108B22-22S

MS3106B22-22S

MS3057-12A

SGMG-

05ALIA
09ALIA
13ACJA

MS3102A18-10P

MS3108B18-10S

MS3106B18-10S

MS3057-10A

20ALIA
30ALIA
44A0C0A

MS3102A22-22P

MS3108B22-22S

MS3106B22-22S

MS3057-12A

55ALIA
75AC0A
1AALIA
1EALCIA

MS3102A32-17P

MS3108B32-17S

MS3106B32-17S

MS3057-20A

SGMG-

03ALIB
06ALIB
09ALIB

MS3102A18-10P

MS3108B18-10S

MS3106B18-10S

MS3057-10A

12AIB
20A0IB
30ALIB

MS3102A22-22P

MS3108B22-22S

MS3106B22-22S

MS3057-12A

44A0C1B
60ALIB

MS3102A32-17P

MS3108B32-17S

MS3106B32-17S

MS3057-20A

SGMD-

22A00A
32ALIA
40ALIA

MS3102A24-10P

MS3108B24-10S

MS3106B24-10S

MS3057-16A
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MS3106B Straight Plug Shell

Dimensions are mm (inches)

Shell | Joint Screw Length of Overall Outside Cable Clamp Effective Maximum
Size A Joint Portion Length Diameter of Set Screw Screw Width
J+10.12 L or less Joint Nut Length Y or less
(4-0.0047) 2Q ., W or more
(-0.0150)

18 115-18UNEF | 18.26 (0.72) |52.37 (2.06) [34.13 (1.34) 1-20UNEF 9.53 (0.38) 42 (1.65)
20 114-18UNEF | 18.26 (0.72) |55.57 (2.19) [37.28 (1.47) 13116-18UNEF | 9.53 (0.38) 47 (1.85)
22 138-18UNEF |18.26 (0.72) |55.57 (2.19 40.48 (1.59) 13/16-18UNEF | 9.53 (0.38) 50 (1.97)
24 11/2.18UNEF 18.26 (0.72) 58.72 (2.31 43.63 (1.72) 1716-18UNEF 9.53 (0.38) 53 (2.09)
32 2-18UNS 18.26 (0.72) |61.92 (2.44 56.33 (2.28) 13/4-18UNS 11.13 (0.44) 66 (2.60)

MS3108B L-Plug Shell

Dimensions are mm (inches)

Shell | Joint Screw | Length of Overall Outside R+0.5 U+0.5 Cable Effective
Size A Joint Length Diameter of (0.02) (0.02) Clamp Set Screw

Portion L or less Joint Nut Screw Length

J+0.12 2Q ., \' W or more

(£0.0047) (-0.0150)

10SL
18 115-18UNEF [18.26 (0.72) |68.27 (2.69) |34.13 (1.34) [20.5 (0.81) [30.2 (1.19) |1-20UNEF [9.53 (0.38)
20 114-18UNEF | 18.26 (0.72) |76.98 (3.03) |37.28 (1.45) [22.5(0.89) |33.3 (1.31) | 13/16-1sUNEF |9.53 (0.38)
22 13/8-18UNEF | 18.26 (0.72) |76.98 (3.03) |40.48 (1.59) [24.1 (0.95) |33.3 (1.31) | 13/16-1sUNEF | 9.53 (0.38)
24 112-18UNEF [18.26 (0.72) |86.51 (3.41) |43.63 (1.72) [25.6 (1.01) |36.5 (1.44) |1716-18UNEF [9.53 (0.38)
32 |2-18UNS 18.26 (0.72) [95.25 (3.75) |56.33 (2.22) |32.8 (1.29) |44.4 (1.75) |13418UNS | 11.13 (0.44)
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5.6.3 Connector cont.

MS3106A Straight Plug Shell

T

— A

4 —~ O
A
Dimensions are mm (inches)
Shell | Joint Screw Length of Overall Outside ®N+0.5 Cable Clamp Effective
Size A Joint Portion Length Diameter of (+£0.0197) Set Screw Screw
J10.12 L+1.5 Joint Nut \' Length
(1:0.0047) (+0.00591) | @Q 3, W or more
(-0.0150)
10SL | s8-24UNEF 13.49 (0.53) 34.9 (1.37) 22.22 (0.87) 19.12 (0.75) |s5/8-24UNEF 9.53(0.38)
MS3057-XXA Cable Clamp (with Rubber Bushing)
A
C
16 #E (Inside Diameter of Bushing)
_(0.09) _
v ) o ) '@_IE%E ¢D (Inside Diameter of Cable Clamp)
o . o [ é"‘\‘\:
- i ‘Q
7 )
. 1 dm
I F  (Movable Range)
Dimensions are mm (inches)
Part Shell Overall Outside | Cable oD oE F G+0.7 | Set Screw | Attached
Number Size Length Diameter | Clamp (£0.03) \' Bushing
of A+0.7 9B10.7 Cc
Conn | (+0.0276) | (4-0.0276)
ector
MS3057-4A [10SL, |20.6 20.6 10.3 7.9 5.6 1.6 22.2 5:8-24UNEF | AN3420-4
128 |(0.81) (0.81) (0.41) ](0.31) |(0.22) |(0.06) |(0.87)
MS3057-10A |18 23.8 30.1 10.3 15.9 14.3 3.2 31.7 1-20UNEF | AN3420-10
(0.94) (1.19) (0.41) |(0.63) |(0.56) |(0.13) |(1.25)
MS3057-12A |20, 22 | 23.8 35.0 10.3 19.0 15.9 4.0 37.3 13116-18UNEF | AN3420-12
(0.94) (1.38) (0.41) |(0.75) |(0.63) |(0.16) |(1.49)
MS3057-16A |24, 28 | 26.2 42.1 10.3 23.8 15.9 4.8 42.9 1716-18UNEF | AN3420-12
(1.03) (1.66) (0.41) |(0.94) |(0.63) |(0.19) |(1.69) AN3420-16
19.1
(0.75)
MS3057-20A |32 27.8 51.6 1.9 31.7 19.1 6.3 51.6 134-18UNS | AN3420-16
(1.09) (2.03) 0.47) |(1.25) [(0.75) |(0.25) |(2.03) AN3420-20
23.8
(0.94)
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* When using Motor with Brake

Motor Type Connectors on Motor Side
Receptacle L-shaped Plug Straight Plug Cable Clamp
SGMS-  10ALJA MS3102A20-15P MS3108B20-15S MS3106B20-15S MS3057-12A
15ACJA
20AIA
30ALJA MS3102A24-10P MS3108B24-10S MS3106B24-10S MS3057-16A
40AIA
50ACJA
SGMG- 05ACJA MS3102A20-15P MS3108B20-15S MS3106B20-15S MS3057-12A
09ALJA
13ACJA
20AJA MS3102A24-10P MS3108B24-10S MS3106B24-10S MS3057-16A
30ALJA
44ACJA
55ACJA MS3102A32-17P MS3108B32-17S MS3106B32-17S MS3057-20A
75ACIA MS3102A10SL-3P MS3108B10SL-3S MS3106A10SL-3S MS3057-4A
1AACIA
1EACIA
SGMG- 03ACB MS3102A20-15P MS3108B20-15S MS3106B20-15S MS3057-12A
06ALIB
09A[IB
12AC1B MS3102A24-10P MS3108B24-10S MS3106B24-10S MS3057-16A
20A[B
30AIB
44A1B MS3102A32-17P MS3108B32-17S MS3106B32-17S MS3057-20A
60ACIB MS3102A10SL-3P MS3108B10SL-3S MS3106A10SL-3S MS3057-4A
SGMD-  22A[JA MS3102A24-10P MS3108B24-10S MS3106B24-10S MS3057-16A
32ALIA
40A0A
N
Connector on motor To be prepared by customer
side already provided
Note Inthe cells containing two rows, the upper row connector type is for the motor and the lower

row connector type is for the brake.
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5.6.3 Connector cont.

* |P67-based Environment

* When Using IP67-based Motor (without Brake)

Motor Type Receptacle Plug End Bell: Manufactured by Cable Clamp | Manufacturer
Japan Aviation Electronics
Industry, Ltd.
Back Shell: Manufactured by
Daiichi Denshi Kogyo K.K.
Angle Straight
(L-shaped)
M|[SGMS- 10AJA |CE05-2A18- | MS3106A18- | CE-18BA-S CEO02-18BS-S | CE3057-10A->k | Daiichi Denshi
o 15ACJA |10PD 10S(D190) Kogyo K.K
t 20AIA
0 30ACJA |JLO4HV-2E2 |JL04V-6A22- | JLO4-22EBL | JL04-22EB JL04-2022CK Japan Aviation
r 40ACJA |2-22PE-B  |22SE (ck3k) Electronics
s 50ACJA Industry, Ltd.
SGMG- 05ACA |CE05-2A18- | MS3106A18- | CE-18BA-S CEO02-18BS-S | CE3057-10A->« | Daiichi Denshi
09AJA |10PD 10S(D190) Kogyo K.K
13ALIA
20ACJA | JLO4HV-2E2 | JLO4V-6A22- | JLO4-22EBL | JL04-22EB JL04-2022CK Japan Aviation
30AJA |2-22PE-B 22SE (k=k) Electronics
44AC0A Industry, Ltd.
55ACJA |JLO4V-2E32 |JLO4V-6A32- * * * Japan Aviation
75ACJA |-17PE-B 17SE Electronics
1AALIA Industry, Ltd.
1EALIA
SGMG- 03ACB |CE05-2A18- | MS3106A18- | CE-18BA-S CE02-18BS-S | CE3057-10A->« | Daiichi Denshi
06AIB |10PD 10S(D190) Kogyo K.K
09A[1B
12A00B | JLO4HV-2E2 | JLO4V-6A22- | JL04-22EBL | JLO4-22EB JL04-2022CK Japan Aviation
20AB |2-22PE-B 22SE (*k>k) Electronics
30A[IB Industry, Ltd.
44A0B | JLO4V-2E32 |JLO4V-6A32- * * * Japan Aviation
60AIB |-17PE-B 17SE Electronics
Industry, Ltd.
SGMD- 22A[JA |JLO4V-2E24 |JL04-6A24- |JLO4-24EBL | JLO4-24EB JL04-2428CK Japan Aviation
32ACJA |-10PE-B 10SE (*k>k) Electronics
40ALJA Industry, Ltd.
A\ J
Y
Connector To be prepared by customer
on motor
side already
provided

*1  The SGMG-55ALIA, -75AA, -1AALCJA, -1EATIA, -44A[JB, and -60A[1B motors do not contain
End Bell (manufactured by Japan Aviation Electronics Industry, Ltd.). Forthese motors, use flex-
ible conduit instead.

Note
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1) To ensure compliance with IP67, always use correct combinations of receptacles and

plugs.

2) End Bell is a product of Japan Aviation Electronics Industry, Ltd. Back Shell is a product
of Daiichi Denshi Kogyo K.K.

3) Select an appropriate cable clamp type (mark >k>k) according to the lead wire diameter.

4) When flexible conduit is used, select plug only.
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* When Using IP67-based Motor (with Brake)

Motor Type Receptacle Plug End Bell: Manufactured by | Cable Clamp | Manufacturer
Japan Aviation Electronics
Industry, Ltd.
Back Shell: Manufactured by
Daiichi Denshi Kogyo K.K.
Angle Straight
(L-shaped)
M([SGMS- 10ACJA |JLO4V-2E20- |JLO4V-6A20- |JL04-20EBL JL04-20EB JL04-2022CK | Japan Aviation
0 15ACJA |15PE-B 15SE (k>k) Electronics
t 20AJA Industry, Ltd.
0 30ACJA [JLO4V-2E24- | JLO4V-6A24- | JLO4-24EBL JL04-24EB JL04-2428CK | Japan Aviation
r 40ACJA | 10PE-B 10SE (k3k) Electronics
s 50ACJA Industry, Ltd.
SGMG- 05ACA |JL04-2E20-1 |JLO4V-6A20- | JLO4-20EBL JL04-20EB JL04-2022CK | Japan Aviation
09AJA |5PE-B 15SE (kk) Electronics
13AJA Industry, Ltd.
20AC0A |[JLO4V-2E24- | JLO4V-6A24- | JLO4-24EBL JL04-24EB JL04-2428CK | Japan Aviation
30ACJA |(10PE-B 10SE (kk) Electronics
44AJA Industry, Ltd.
55AC0A | JLO4V-2E32- | JLO4V-6A32- |*2 *2 *2 Japan Aviation
75AC0A |17PE-B 17SE Electronics
1AACJA [CE05-2A10S [MS3106A10 |CE-10SLBA-S | CE-10SLBS-S | CE3057-4A-1* |Industry, Ltd.
1EACJA |L-3PC SL-3S(D190) |*1 * 1 Daiichi Denshi
* Kogyo K.K.
SGMG- 03AOB |JL04V-2E20- | JLO4V-6A20- |JL04-20EB JL04-20EB JL04-2022CK | Japan Aviation
06AIB |15PE-B 15SE (kk) Electronics
09A[1B Industry, Ltd.
12A0B | JLO4V-2E24- | JLO4V-6A24- |JL04-24EBL JL04-24EB JL04-2428CK | Japan Aviation
20ACB |10PE-B 10SE (k>k) Electronics
30A[IB Industry, Ltd.
44A0B | JLO4V-2E32- | JLO4V-6A32- |*2 *2 *2 Japan Aviation
60AIB |17PE-B 17SE Electronics
CEO05-2A10S |MS3106A10 |[CE-10SLBA-S [CE05-10SLBS | CE3057-4A-1* |Industry, Ltd.
L-3PC SL-3S(D190) |*1 -S*1 1 Daiichi Denshi
* Kogyo K.K.
SGMD- 22A[0A |JLO4V-2E24- | JLO4V-6A24- | JLO4-24EBL JL04-24EB JL04-2428CK | Japan Aviation
32ACJA |10PE-B 10SE (kk) Electronics
40AJA Industry, Ltd.
AN J
Y
Connector To be prepared by customer
on motor
side already
provided

*1 Holding brakes are applicable to both L-shaped and straight types (manufactured by Daiichi
Denshi Kogyo K.K.).
End Bell is a product of Japan Aviation Electronics Industry, Ltd. Back Shell is a product of Daii-
chi Denshi Kogyo K.K.

*2  The SGMG-55ALIA, -75AA, -1AALCIA, -1EATIA, -44A[JB, and -60A[1B motors do not contain
End Bell (manufactured by Japan Aviation Electronics Industry, Ltd.). Forthese motors, use flex-
ible conduit instead.

Note

1) To ensure compliance with IP67, always use correct combinations of receptacles and

plugs.

2) When flexible conduit is used, select plug only.
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5.6.3 Connector cont.

MS(D190) Series: Plug for Conduit
MS3106A20-29S (D190)

Gasket

5 |-

[\

$G

NN

D la—ane]
Hor less I_ o
e

Dimensions are mm (inches)

D ET0.3 +0.05 J+t0.12

(10.0118) G (_+00-2%020) (+£0.0047)
)

(-0.0098

Shell A B 0. c*o.5
Size (-0.0150) (£0.0197)

10SL  [5/8-24UNEF-2B [22.22 (0.87) |23.3(0.92) |9/16-24UNEF-2A |7.5(0.30) [12.5(0.49) |13.49 (0.53)
20 11/4-18UNEF-2B [37.28 (1.47) |34.11 (1.34) |11/18-18UNEF-2A [12.16 (0.48) [26.8 (1.06) |18.26 (0.72)

Made by Daiichi Denshi Kogyo K.K.

CE02-XXBS-S
Straight Back Shell (for MS(D190))

Screw

w
\S/crew J I l_ /
— %l o —

< -
O-Ring {
Z.r8n51;£)631) D (Portion Clamped by Wrench)
(Effective
Screw
Length)
Dimensions are mm (inches)
Shell Part L A B C D \' w
Size Number
18 CEO02-18BS-S |31 (1.22) |30.5 10.5 16.3 26.7 1-20UNEF-2B 1-20UNEF-2A
(1.20) (0.41) (0.64) (1.05)
20 CE02-20BS-S |35 (1.38) |35 (1.38) |10.9 17.8 31.6 11/6-18UNEF-2B | 13/16-18UNEF-2A
(0.41) (0.70) (1.24)

Made by Daiichi Denshi Kogyo K.K.
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CE-XXBA-S (XXX)
Angle Back Shell (for MS(D190))

L1 or less

L2 or less

|

8)

W or more

Dimensions are mm (inches)

Part Shell Joint Screw Overall | Overall | Outside R \'} (S) Cable | Effective
Number Size A Length | Length | Diameter Clamp Screw
L1 of of Set Length
Angle | Coupling Screw w
Body C \'
L2
CE-10SLBA- |10SL |9/16-24UNEF-2 |30.6 22.5 21.7 7.9 21 (28.9) | 5/8-24U | 7.5 (0.30)
S B (1.20) (0.89) (0.85) (0.31) | (0.83) | (1.14) | NEF-2A
CE-18BA-S 18 1-20UNEF-2B 44.6 34 32.4 13.2 |30.2 (43.4) |1-20UN [ 7.5 (0.30)
(1.76) (1.34) (1.28) (0.52) | (1.19) | (1.71) | EF-2A
CE-20BA-S 20 111sUNEF-2B 50.5 39.6 36 (1.42) |15 33.3 |(48.3) [1316.UN |7.5(0.30)
(1.99) (1.56) (0.59) | (1.31) | (1.90) | EF-2A

Made by Daiichi Denshi Kogyo K.K.

CE3057-XXA (for MS(D190))
Waterproof Cable Clamp (with Rubber Bushing)

D)

AX0.7
(0.028)
C
@
QA
1.6 S
)
~
Screw V\ 5
o \) S +
=] <
]
~
fl w i s I I ¢E (Diameter of Cable Clamp)
o * L
O —_— H (Movable Range on One Side)
o\
(Inside
Diameter of
Bushing)

Dimensions are mm (inches)
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5.6.3 Connector cont.

Part | Shell | Overall | Outside | Effective | (D) E F G H Set Attach- | Cable
Number | Size | Length | Diameter | Screw Screw ed Size
A B Length \' Bushing (for

C refer-

ence)

CE3057 |10SL |20.6 20.6 10.3 (41.3) 7.9 5.6 222 |1.6 5/8-24U | CE3420- |@3.6
-4A-1 (0.81) |(0.81) (0.41) (1.63) | (0.31) | (0.22) | (0.87) | (0.06) | NEF-2B |4-1 (0.14)
~@5.6

(0.22)

CE3057 |18 23.8 30.1 10.3 (41.3) |15.9 (141 [31.7 |3.2 1-20UN [ CE3420- |@10.5
-10A-1 (0.94) |(1.19) (0.41) (1.63) | (0.63) | (0.56) | (1.25) | (0.13) | EF-2B 10-1 (0.41)
~p14.1

(0.56)

CE3057 1.6 CE3420- |98.5
-10A-2 (0.46) 10-2 (0.25)
~@11

(0.43)

CE3057 8.7 CE3420- |96.5
-10A-3 (0.34) 10-3 (0.22)
~ 08.7

(0.38)

CE3057 |20 23.8 35(1.38) |10.3 (41.3) |19 16 373 |4 1316-18U [ CE3420- |@12.5
-12A-1 |22 (0.94) (0.41) (1.63) | (0.75) | (0.63) | (1.47) | (0.16) | NEF-2B |12-1 (0.49)
~@16

(0.63)

CE3057 13 CE3420- |[99.5
-12A-2 (0.51) 12-2 (0.37)
~ @13

(0.51)

CE3057 10 CE3420- |06.8
-12A-3 (0.38) 12-3 (0.27)
~ 10

(0.39)

CE3057 |24 26.2 42.1 10.3 (41.3) | 23.8 [19.1 429 |4.8 17116-18U | CE3420- | @15
-16A-1 |28 (1.03) | (1.66) (0.41) (1.63) | (0.94) | (0.75) | (1.69) | (0.19) | NEF-2B | 16-1 (0.59)
~919.1

(0.75)

CE3057 15.5 CE3420- | 013
-16A-2 (0.61) 16-2 (0.51)
~015.5

(0.61)
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Plug: JL04-6A

Positioning Key

Tal

N

Conduit

Screw A

(Conduit Mounting Dimensions)

Dimensions are mm (inches)

Shell | No.of | Parts Name Joint Screw | LT04 | =08 | NT02 | QX038 Screw V w
Size Cores (0.0157) (0.0315) (0.0079) (0.0315) (m ax)
22 4 JL04-6A22-22S | 138-18UNEF-2B |31.5 7.6 29.6 40.5 114-18UNEF-2A |8
(1.24) [(0.30) |(1.17) |(1.59) (0.31)
24 7 JL04-6A24-10S | 112-18UNEF-2B |35 5.9 32.8 43.7 138-18UNEF-2A | 10
(1.38) [(0.23) |(1.29) |(1.72) (0.39)
Made by Japan Aviation Electronics Industry, Ltd.
Plug: JLO04V-6A
Screw V
;
< m
h-S -
L
G
Dimensions are mm (inches)
Shell Screw V DA B L E (max) G
Size
20 11/8-18UNEF-2A [ 37.3+0.8 271+0.2 31.5+0.4 8(0.32) |-
(1.474-0.0315) (1.064-0.0079) (1.24-+0.0157)
32 17/8-16UN-2A 56.340.8 45.44-0.2 35.8+0.4 10 (0.39) |---
(22.24-0.0315) (1.7940.0079) (1.41+0.0157)

Made by Japan Aviation Electronics Industry, Ltd.
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5.6.3 Connector cont.

End Bell (Straight): JLO4-CJJEB

—v-l—-—
.
< = @
— Screw V
Plug End Bell
Dimensions are mm (inches)
Shell Screw V oA oB L E
Size
20 13/16-18UNEF-2A | 37.310.8 30.054-0.2 67.940.8 8 (032)
(1.4740.0315) (1.1840.0079) (2.674+0.0315)
22 13/16-18UNEF-2A | 40.54-0.8 30.054-0.2 67.6310.8 8 (0.32)
(1.59)(0.0315) (1.18)(0.0079) (2.664-0.0315)
24 17/16-18UNEF-2A | 43.740.8 36.410.2 7110.8 8 (0.32)
(1.724+0.0315) (1.434+0.0079) (2.8040.0315)
Made by Japan Aviation Electronics Industry, Ltd.
End Bell (L-shaped): JL04-[]JJEBL
Plug End Bell
_ A———\r A N
A= 1S RN
* fr—
Screw V
|
C L
Dimensions are mm (inches)
Shell Screw V oA B C D E
Size
20 13/16-18UNEF-2A | 37.310.8 60.54-0.8 74.240.8 324-0.8 1010.5
(1.47+0.0315) (2.384-0.0315) (2.924-0.0315) (1.26+0.0315) (0.391£0.0197)
22 13/16-18UNEF-2A | 40.54-0.8 60.23+0.8 73.9310.8 324-0.8 1010.5
(1.5940.0315) | (2.3740.0315) |(2.91+0.0315) |(1.264-0.0315) | (0.3940.0197)
24 17/16-18UNEF-2A | 43.710.8 6514-0.8 82+40.8 384-0.8 1010.5
(1.72+0.0315) (2.564-0.0315) (3.23+0.0315) (1.504-0.0315) (0.391£0.0197)
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Cable Clamp: JLO04-[ICK(>k>k)

D
c
[ E n
=l =]
Screw W - —
o
ot [
F (Clamped Range)
Dimensions are mm (inches)
Parts Name/Size | A*08 | B*08 | C*08 | p*08 | pE=08 F Screw W Cable Size
(420.0315) | (4-0.0315) | (4-0.0315) | (4-0.0315) | (1-0.0315)
JL04-2022CK(14) [37.3 34.9 24.3 53.8 15.9 4 (0.16) [13/16-18UNEF-2B |[212.9 (0.51)
(1.47) |(1.37) |©0.96) |(@.11) (0.63) ~»15.9 (0.63)
JL04-2428CK(17) [42.9 421 26.2 56.2 18 4.8 17/16-18UNEF-2B | 815 (0.59) ~
429 |@166) |(1.03) |@21) |©0.71) [(0.19 218 (0.71)

B For the SGM and SGMP Types

Connector kit comprises three connectors as shown in the diagram below: one encoder
connector at both the motor and SERVOPACK ends of the cable and a motor connector
for the motor end of the cable.

Encoder Connector for Motor End of Cable Encoder Connector for SERVOPACK End of Cable

Four types of connector kit are available according to the following criteria:

* Incremental encoder or absolute encoder

* Motor with or without a brake
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5.6.3 Connector cont.

A connector kit is required in the following cases:
* If motor cable only is purchased (whether or not motor has a brake).

* If the encoder cable with a motor connector only and SERVOPACK end without con-
nector, or encoder cable only is purchased (for either incremental or absolute encoder).

Encoder Cable Connectors

Select one of the following two types of encoder cable connector.

¢ For Incremental Encoder

14 (0.55)
23.7 (0.93)
ﬂ—|

) U el J"
i o ) =
: (L 4¢

e 4414' L

¥ 3 (0.16)

Cap: 172161-1
Socket: 170365-1

* For Absolute Encoder

224 (0.88) 237 (0.93)
(X 11

P Pam—gp— e T gy
1 [Eeoas =T
| Hemopal E
R T [Hﬂ:_f

-~ T 1y .

t:_‘l-_ 0.17) —

Cap: 172163-1
Socket: 170361-1 or 170365-1

Servomotor Cable Connectors

Select one of the following two types of motor cable connector.

* Motor Without Brake

9.8 (0.39)
23.7 (0.93)

P — :
<] | ——= :{ e
< y <
° (M| | =
] @©
-y T

414
(0.16)

Cap: 172159-1
Socket: 170362-1 or 170366-1
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* Motor With Brake

237 (0.93)

2}

TS rrnr . e Tt
sig | === T _
XN ©
oy <
=5
©
__ -
=z -

Cap: 172160-1
Socket: 170362-1 or 170366-1

B For SGMP-15A Type Only

¢ Motor Without Brake

§_ ]
N 0
N 1
1 D:
274
(1.08) Cap: 350780-1

Socket: 350536-6 or 350550-6

* Motor With Brake

L)
I} QQm D__—_
l_ 20.3 (o.so>_| 27.4
" 84 (1.08)

Cap: 350781-1
Socket: 350536-6 or 350550-6
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5.6.3 Connector cont.

Bl Common to the SGMG, SGMS, SGMD, SGM and SGMP Types

Only one type of encoder connector is available for the SERVOPACK end of the cable.

¢ Connector

254 (.10
1.27 \ 8
<)
(0.05 . o)
P ooffocooo by =
1 [—_ o | o o s s 6 P
] g c e\ | =
b - ey - L]
5 /! =

S ~
;| ©
— |
[ s
— | f =~ _
al = @« 8
. ~ e 2| o
o~ 3 p - =
SR
-1 e

o (0.36)
75
(030)
!
| .
g_%__)

/|
127 B
Pin # 11 (0-05) %/

8

Units: mm (inches)

464

Connector Type

A

Cc

10120-3000VE

11.43 (0.45)

17.6 (0.69)

22.0 (0.87)

Manufactured by 3M.
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* Case
D
® e w
C
+
|
12.7
(0.5)
For 10320-52A0
Diagram of Assembled Connector (for reference)
Units: mm (inches)
Connector Kit Type Connector Case A B C D E F
DE9406973 10120-3000VE 10320-52A0-008 22.0 33.3 14.0 12.0 10.0 |27.4
(0.87) | (1.31) | (0.55) | (0.47) | (0.39) | (1.08)

Manufactured by 3M.

Connector Combinations

* For SGM and SGMP Types

The following table shows connector combinations applicable to the SGM and SGMP
types. Combine the connectors selected in page 462 to 464.

Connector Application Connector Kit Part List
Kit Type Encoder/Motor Cable For Encoder Cable For Motor Cable
Encoder End SERVOPACK End
Encoder Motor Cap Socket Connector Case Cap Socket
Type Brake
With/ Type Q Type Qt Type Q Type Q Type Q Type Qt
Without ty y ty ty ty y
DP9420006-1 | Incremental | Without *1 11 *1 | *3 *2 1 *2 (1 *1 1 * | *3
172161 170365 |19 |10120- 10320- 172159 170366 |5
-1 -1 3000VE 52A0- -1 -1
DP9420006-2 | Incremental | With 008 *1 |1 *3
172160 7
-1
DP9420006-3 | Absolute Without *1 1 *3 *1 1 *3
172163 16 172159 5
-1 1
DP9420006-4 | Absolute With *1 |1 *3
172160 7

-1
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5.6.4 Brake[Power{Supply

*1 Manufactured by AMP.
*2 Manufactured by 3M.

*3 Including one spare.

* For SGMP-15A Type

Connector Application Connector Kit Part List
Kit Type Encoder/Motor Cable For Encoder Cable For Motor Cable
Encoder End SERVOPACK End
Encoder Motor Cap Socket Connector Case Cap Socket
Type Brake
With/ Type Q Type Qt Type Q Type Q Type Q Type Qt
Without ty y ty ty ty y
DP9420016-1 | Incremental | Without * |1 *1 [ *3 *2 (1 *2 11 *1 |1 * | *3
172161 170365 |10 |10120- 10320- 350780 350550 |5
-1 -1 3000VE 52A0- -1 -6
DP9420016-2 | Incremental | With 008 1[4 *3
350781 7
-1
DP9420016-3 | Absolute Without * |1 *3 * |1 *3
172163 16 350780 5
-1 1
DP9420016-4 | Absolute With * |1 *3
350781 7

-1

*1 Manufactured by AMP.
*2 Manufactured by 3M.

*3 Including one spare.

5.6.4 Brake Power Supply

Brake power supplies are available for 200 V and 100 V input.

200 VAC Input: LPSE-2HO01
100 VAC Input: LPDE-1HO1

Use for servomotor with brake.
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* Dimensional Drawings

50 (1.97
30 (1,18)
Manufactured by Yaskawa Controls Co., Ltd.
] ¢ ——
— —
2-93(2-¢0.12) MTG HOLES
(SPOT FACING 5.5 25
(20.22), 4 (0.16) LONG) (0.98)
——r————— I
- cd T —
\:; Name ! c,l ,o;’
I_—K:' T “lo
Lead Wires hy
(0.43)

Dimensions in mm (inches)

* Lead Wire Length: 500 mm each (19.69 in.)

* Max. Ambient Temperature: 60°C

¢ | ead Wires: Color Code

AC Input Brake
100V 200V
Blue/White Yellow/White Red/Black

NOTE The internal circuits are shown below. While it is possible to switch either the AC or DC side of
the brake power supply, it is normally safer to switch the AC side. If the DC side is to be
switched, install a surge suppressor near the brake coil to prevent the surge voltages due to
switching the DC side damaging the brake coil. Brake operation time delay occurs during
brake power supply ON/OFF operation. Set output timing of servo OFF operation (motor out-
put stop), referring to “3.4.4 Using Holding Brake.” Especially, ifthe AC side of the brake pow-
er supply is to be switched, brake operation time is extended.

¢ Internal Circuit for 200 VAC Input (LPSE-2H01)

Yellow @ -9 Red

i

< Surge .
Z sup | DC (Brake) Side

pressor

AC Side

White @ ¢ 0 Black

{
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5.6.4 Brake[Power{Supply cont.

468

¢ Internal Circuit for 100 VAC Input (LPDE-1HO01)

Blue L—‘

Surge Suppressor

Diode Bridge

White @

Red

DC (Brake) Side

Surge
Suppressor
Black PP
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5.6.5 Encoder Cables

The dimensions and appearance of the encoder cables are shown below. Specify the cable

type when ordering.

B For the SGMG, SGMS and SGMD Types (See page 475 for the SGM and SGMP Types.)

Cables for Incremental Encoder (with Straight Plug)

Shell: 10320-52A0-008 (Manufactured by 3M.)

Plug: 10120-3000VE

B9400064
(AWG22 x 3C, AWG26 x 4P)

UL Shield Wire, Composite KQVV-SW /

MS3108B20-29S (manufactured by Daiichi Denshi Kogyo K.K.)

MS3057-12A Cable Clamp

Type L in mm (feet)
DE9407234-1 3000 + (1)00 (10 + 8.33)
DE9407234-2 5000 + (1)00 (16.7 + g.33)
DE9407234-3 10000 * goo (33.3 + Z).67)
DE9407234-4 15000 + 6‘300 (50 + :).67)
DE9407234-5 20000 + 6‘300 (66.7 + 2).67)

Cables for Incremental Encoder (with L-shaped Plug)

=

03"7_—2:1:

UL Shield Wire, Composite KQVV-SW

B9400064 MS3108B20-29S (manufactured by Daiichi Denshi Kogyo K.K.)
(AWG22 x 3C, AWG26 x 4P) MS3057-12A Cable Clamp

Shell: 10320-52A0-008 (Manufactured by 3M.)

Plug: 10120-3000VE

Type L in mm (feet)
DE9407235-1 3000 + (1)00 (10 + (()).33)
DE9407235-2 5000 + (1)00 (16.7 + (()).33)
DE9407235-3 10000 * goo (33.3 + 2).67)
DE9407235-4 15000 * goo (50 + 2) .67)
DE9407235-5 20000 " goo 66.7 + 2).67)
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5.6.5 Encoder{Cables cont.

+10
[ 10075 )

B9400064
(AWG22 x 3C, AWG26 x 4P)

SERVOPACK End
Shell: 10320-52A0-008 (Manufactured by
Plug: 10120-3000VE

UL Shield Wire, Composite KQVV-SW

Cables for Incremental Encoder (without Connector on Encoder End)

+ 0.39
@94 )

Encoder End
Wire Markers

3M.)

Type L in mm (feet)
_ + 100 +0.33
DE9406971-1 000" e
- +100 +0.33
DE9406971-2 — )
) + 500 +1.67
DE9406971-3 o TS
DE9406971-4 — o 1
) + 500 +1.67
DE9406971-5 20000 5 TS
—~ gonhehctg: : MS3106B20-29S * - Case: 10320-52A0-008 (Manufactured by 3M.)
cgg:g (t:|ar:g'. MS3057-12A Connector: 10120-3000VE (Manufactured by 3M.)
: _ )
0.12 mm2
[E)g Whi_Gt?'eLer:mw [ g ; 2
F ofWhie cesn TP 1213
H o Red o
Encoder End G o : : o4 SERVOPACK End
0.32 mm? E ; 2 %
1 t Lo 3
ichid Iy L Lo 20

Ir twisted-pair shielded cables.

*Purchase cases and connectors separately. Refer to Section 5.6.3 Connector for
details.
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Cables for Absolute Encoder (with Straight Plug)

UL Shield Wire, Composite KQVV-SW
DP8409123
(AWG22 x 3C, AWG26 X 6P)

MS3106B20-29S (manufactured by Daiichi Denshi Kogyo K.K.)
Shell: 10320-52A0-008 (Manufactured by 3M.) MS3057-12A Cable Clamp
Plug: 10120-3000VE

Type L in mm (feet)
DE9407236-1 3000 + (1)00 (10 + 8.33)
DE9407236-2 5000 + (1)00 (16.7 + g.33)
DE9407236-3 10000 * goo (33.3 + Z).67)
DE9407236-4 15000 + 6‘300 (50 + :).67)
DE9407236-5 20000 + goo 66.7 + Z).67)

Cables for Absolute Encoder (with L-shaped Plug)

UL Shield Wire, Composite KQVV-SW
DP8409123
(AWG22 x 3C, AWG26 X 6P)

Shell: 10320-52A0-008 (Manufactured by 3M.) . .
Plug: 10120-3000VE MS3108B20-29S (manufactured by Daiichi Denshi Kogyo K.K.)

MS3057-12A Cable Clamp

Type L in mm (feet)
DE9407237-1 3000 + (1)00 (10 + (()).33)
DE9407237-2 5000 + (1)00 (16.7 + (()).33)
DE9407237-3 10000 * goo (33.3 + 2).67)
DE9407237-4 15000 * goo (50 + 2) .67)
DE9407237-5 20000 " goo 66.7 + 2).67)
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5.6.5 Encoder{Cables cont.

Cables for Absolute Encoder (without Connector on Encoder End)

DP8409123 Wire Mark
(AWG22 x 3C, ANG26 x 6P) Ire Markers
Shell: 10320-52A0-008 (Manufactured by 3M.)

Plug: 10120-3000VE

Type L in mm (feet)
DE9406972-1 + 100 + 0.33
3000 10" o)
DE9406972-2 + 100 + 0.33
5000 ' (167 o)
DE9406972-3 + 500 + 1.67
10000 5 (333 4 )
DE9406972-4 + 500 + 1.67
15000 4~ (50 o)
DE9406972-5 + 500 + 1.67
20000 o (667 ¢ )
Connector * -
\\ Straight Plug: MS3106B20-29S \\Case: 10320-52A0-008 (Manufactured by 3M.)
Cable Clamp: MS3057-12A Connector: 10120-3000VE (Manufactured by 3M.)
—~ —~
0.12mm?2
A9 Whits Biue -
G o ite, Yellow 018
D ST Gisen ol
E GMQ by
Encoder End Ke Wiite, Purpls £ oS SERVOPACK End
H ST Black 1704 (2CN)
AR lars:
0.32 mm : : 06
Ro Wr:)ite, Gray: : '0130
L e oo 1012
J o-—-l (] 20

Ir twisted-pair shielded cables.

*Purchase cases and connectors separately. Refer to Section 5.6.3 Connector for
details.
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Cables for Incremental Encoder (without Connector on Both Ends)

Cable AWG22 x 3C, AWG26 x 4P

*

W
— ‘
le L R
f‘ g
Type L in mm (feet)
- + 100 + 0.33
B9400064-1 3000 * ¢ (0" 0%
- + 100 + 0.33
B9400064-2 5000 * | (167 + 9%
- + 500 + 1.67
B9400064-3 10000 " 5% @as* L)
- + 500 + 1.67
B9400064-4 15000 * & 50 " 5%
- + 500 + 1.67
B9400064-5 20000 5% (6.7 L)

" Connector * - *
Straight Plug: MS3106B20-29S Case: 10320-52A0-008 (Manufactured by 3M.)
Cable Clamp: MS3057-12A Connector: 10120-3000VE (Manufactured by 3M.)

~ ~
0.12mm2
Bl -
A3 Whife, B - { I 112
e o
F mMQ 15
Encoder End HolBede 1 lo4 SERVOPACK End
& oy (2CN)
0.32 mm2 o 3 2
.32 mm : : o0&
[ o 3
J o L AP 20

TP twisted-pair shielded cables.

Purchase caps, sockets, cases, and connectors separately. Refer to Section 5.6.3 Con-

nector for details.

a) Cables for Absolute Encoder (Cable Only)

Cable AWG22 x 3C, AWG26 x 6P

s
« |

N

¥
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5.6.5 Encoder{Cables cont.

Type L in mm (feet)

- + 100 + 0.33
DP8409123-1 3000 10+ 9%

- + 100 + 0.33
DP8409123-2 5000 (167" o)

- + 500 + 1.67
DP8409123-3 10000 " 5% @ast L9

- + 500 + 1.67
DP8409123-4 15000 * ¢ 50" 5%

- + 500 + 1.67
DP8409123-5 20000 * 5% (667 L)

Connector: 10120-3000VE (Manufactured by 3M.)

*
Case: 10320-52A0-008 (Manufactured by 3M.) \‘
~

/ \

Connector *
Straight Plug: MS3106B20-29S
Cable Clamp: MS3057-12A

~

0.12mm?2
Blue -
White Blueiﬁzgl‘;
Yellow (518
White, Yellow ;E 1519
Green 014
White, Green ;E: [5 15
jﬂ:mﬁ;".,ﬂf - [og SERVOPACK End
Red 09 (2CN)

Black

Encoder End

OI-XNMoOO o>
9000000000

T
|
0.32 mm2 :
1

White, Grax
Orange g :g
White, OrangeE E} lo13

M [ -

cmn—D
929909

Ir twisted-pair shielded cables.

*  Purchase caps, sockets, cases, and connectors separately. Refer to Section 5.6.3 Con-

nector for details.
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B For the SGM and SGMP Types

Cables[for[incremental[Encoder[{Connector[Both[Ends)

Connector for Encoder End of Cable
Cap: 172161-1 (9-pin)

Cable B9400064

SERVOPACK End of Cable
Case: 10320-52A0-008
Connector: 10120-3000VE

—Q

Socket: 170361-1 or 170365-1 ~ Heat
' Shrink Tube
=

e

Type L in mm (feet)
DP9320089-1 3000 " (1)00 (10 + 8.33)
DP9320089-2 5000 (1)00 (16.7 + 8.33)
DP9320089-3 10000 * goo (33.3 + Z).67)
DP9320089-4 15000 * goo (50 + :) .67)
DP9320089-5 20000 + goo 66.7 + Z).67)

Cables for Absolute Encoder (Connector Both Ends)

Connector for Encoder End of Cable
Cap: 172163-1 (15-pin)
Socket: 170361-1 or 170365-1

Cable DP8409123

Heat
Shrink Tube

SERVOPACK End of Cable
Case: 10320-52A0-008
Connector: 10120-3000VE

_|©

U
RN

|
-

Type L in mm (feet)
DP9320088-1 3000 * (1)00 (10 + (()).33)
DP9320088-2 5000 " (1)00 (16.7 + (()).33)
DP9320088-3 10000 * goo (33.3 + 2).67)
DP9320088-4 15000 * goo (50 + 2) .67)
DP9320088-5 20000 " goo 66.7 + 2).67)
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5.6.5 Encoder{Cables cont.

Cables for Incremental Encoder (SERVOPACK End without Connector)

Cable B9400064 Wire Markers
(AWG22 x 3C, AWG26 x 4P)
Cap: 1721611 (9-pin)  Heat Heat Wires
Socket: 170361-1 Shrink Tube Shrink Tube
(connected) == V4 \
DI:% l X [ ~ SERVOPACK End
Encoder End
35 (1.38) 20 | (0.79)
L 60
(2.36)
Type L in mm (feet)
R + 100 +0.33
DP9320086-1 3000 | (10 o )
R + 100 +0.33
DP9320086-2 5000 * ¢ (16.7 0 )
- + 500 +1.67
DP9320086-3 10000 & (33.3 0 )
- + 500 +1.67
DP9320086-4 15000 & (50 0 )
- + 500 +1.67
DP9320086-5 20000 5% (6.7 L)
" Case: 10320-52A0-008 (Manufactured by 3M.) *
Connector: 10120-3000VE (Manufactured by 3M.)
~

Cap: 172161-1

Socket: 170361-1 0.12mm2
Blue O
3 Sl White/Blle 3P R
3g U\T::r“n;v 1l v:ﬂ;’r o
gg ite/Yellowsk Bt o8 SERVOPACK End
Encoder End 6 o1 Whi o 15
8 o+-Red L 1 4
7 ol Blagk I — rlo 1
/o Hes
2 ro2
032mMm= 1 i +o 6
sol N ik
Green/Yellow ..’ A

Ip twisted-pair shielded cables.

*Purchase cases and connectors separately. Refer to Section 5.6.3 Connector for
details.
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Cables for Absolute Encoder (SERVOPACK End without Connector)

Cable DP8409123 Wire Markers

Cap: 1721631 (15-pin) (AWG22 x 3C, AWG26 x 6P)

Wires
Socket: 170361-1 (connected) Heat Heat
Shrink Tube Shrink Tube
v
Encoder End [ [ Nl | SERVOPACK End
35 |(1.38) 20
L _ 60 (0.79
(2.36)
Type L in mm (feet)
- 1 .
DP9320085-1 3000 + 000 (10 + 333)
- 1 .
DP9320085-2 5000 + 000 (16.7 + (())33)
- 1.67
DP9320085-3 10000+(&)‘>00 (33.3+ 06 )
- 1.67
DP9320085-4 15000+(&)‘>00 (50+ O6 )
- 1.67
DP9320085-5 20000+(\)‘300 (66.7+ 06 )

/
Case: 10320-52A0-008 (Manufactured by 3M.)

Connector: 10120-3000VE (Manufactured by 3M.)

Cap: 172163-1
Socket: 170365-1 0.12 mm?

Blue -
ife/Blue o186
STTow +0 17
White/Yel o@,iE“ g }g
Green

q;m@m:*’“

O 15

urple

WhiteTPurprE 198
ite/Purpl ! 59

Red !

B0 4
acl 1
| —Og

2 |
0.32mm ) 06
+0 3

White/Grey |

Orange T
ite/Oran 3 g
reen/Yello Lo 20

0.32mm?2
'T P: twisted-pair shielded cables.

o0

Encoder End SERVOPACK End

POPQ0OO00

o
oy
o

pooQ

*Purchase cases and connectors separately. Refer to Section 5.6.3 Connector for de-
tails.
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5.6.5 Encoder{Cables cont.

Cables for Incremental Encoder (Cable Only)

Cable AWG22 x 3C, AWG26 x 4P

'd
| § ‘
le L W
I i
Type L in mm (feet)
- + 100 + 0.33
B9400064-1 3000 | (10" 2%
- + 100 + 0.33
B9400064-2 5000 * (16.7 7 9%
- + 500 + 1.67
B9400064-3 10000 & 333" %)
- + 500 + 1.67
B9400064-4 15000 & 50" %)
- + 500 + 1.67
B9400064-5 20000 © ¢ 6.7 4%

e * v *
Cap: 172161-1 (Manufactured by AMP.) Case: 10320-52A0-008 (Manufactured by 3M.)
Socket: 170361-1 or 170365-1 . i
(Manufactured by AMP.) Connector: 10120-3000VE (Manufactured by 3M.)

s s
0.12mm?2
172163 o Connector
ue - 16
e
[ White/Yellow, 2P, |
T
8 o4 \éthljte[Green:;E' 1o 15
e
Encoder End sg——ﬁ;mack [ ° ? SERVOPACK End

\ [ O 5

0.32mm2 E E Ej 2

L o3

8¢ Green/Yellow e 020

I P: twisted-pair shielded cables.

*  Purchase caps, sockets, cases, and connectors separately. Refer to Section 5.6.3 Con-
nector for details.
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Cables for Absolute Encoder (Cable Only)
Cable AWG22 x 3C, AWG26 x 6P

['d
{
— 5 |
le L |
) i
Type L in mm (feet)
DPe409123-1 +100 T 033
e 3000 107 57
DP8d09123-2 +100 T 033
e 5000 g (167 o )
presosizs: + 500 +1.67
e 10000 833 ¢ )
DP8409123-4 + 500 + 1.67
e 15000 B0 o)
predosizs: + 500 +1.67
e 20000 66.7 o )
* i}
Cap: 172163-1 Case: 10320-52A0-008 (Manufactured by 3M.)
Socket: 170361-1 or 170365—1/ Connector: 10120-3000VE (Manufactured by 3M.)
7
0.12 mm? 2N
1 o4-Blue ./";,= 6
2 oWihiellue 2R o 17
i 2 White/YellowE P; g }g
5 ol Green - 218
6 o Whne/GreerF P: 3 18
10 o Burple o q
11 o] White/Purple® P T5 g
8 ol-Red S
7 ol Blagk : : P :
[ o 5
0.32mm?] 1 Ejg
1o oy | L 3%
15 o ouange 012
PR i —_g
Va L
0.32mm?

I P: twisted-pair shielded cables.

*  Purchase plug, cable clamp, cases, and connectors separately. Refer to Section 5.6.3
Connector for details.

B Appropriate Cables

Details of the encoder cables are summarized in the table below.
These cables are not supplied as accessories with a SERVOPACK or servomotor.
Purchase in standard specified lengths as required.
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5.6.6 Battery[for[Absolute[Encoder

Cable Incremental Encoder (Yaskawa Absolute Encoder (Yaskawa Drg.
Specification Drg. #B9400064) #DP8409123)
Basic Compound KQVV-SW Compound KQVV-SW
Specifications AWG22 x 3C. AWG26 x 4P AWG22 x 3C, AWG26 x 6P
Finished ©7.5 mm (¢0.30) 8.0 mm (90.31)
Dimension

Internal Structure
and Lead Colors

A1 Red A1 Red
Ao Black

Ao Black A o |

Az Green/Yellow BS Blreen/\)(vi 'OWBI

Fi Blue - White/Blue 1 ue - Ite/ ue
(Twisted pair) (Twisted pair)

Fo Yellow - White/Yellow Bs Yellpw - Wh!te/YeIIow
(Twisted Pair) (Twisted Pair)

Fs Green - White/Green Bs Green - White/Green
(Twisted Pair) (Twisted Pair)

Fa Orange - White/Orange B4 Orange - White/Orange

(Twisted Pair)

(Twisted Pair)

Bsg Purple - White/Purple
(Twisted Pair)

Bs Grey - White/Grey
(Twisted Pair)

Yaskawa Standard lengths:
standard 3m(9.8),5m (16.4), 10 m (32.8), 15 m (49.2), 20 m (65.6) *
specifications

*When appropriate cable is used, the allowable wiring distance between SERVOPACK and
servomotor (PG) is 20 m (65.6) max.

Note Seeitems 469 to 472 and 473 to 477 in this section for details about cables with connectors.

5.6.6 Battery for Absolute Encoder

Purchase the following battery if using an absolute encoder. (Manufactured by Toshiba
Battery Co., Ltd.)

e Lithium Battery: ER 6 V C3
* Nominal Voltage: 3.6 V
 Standard Capacity: 2000 mAh
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5.6.7 1CN Connector
This connector is required to connect the host controller to 1CN on the SERVOPACK.

e Connector

2.54(0.10)
1270005 |, &
<
— 1 3

I r--n‘ir--x = a_#@l_l oo v s

mr A (e} aa] i e e A

Bl :u- e, wﬂ@‘\mmmHT %

Bl . =g z o)

e S| Fc )

) =)
N
(6.6)
(0.26)

&l = &
ol = of &
s dlg

127
(0.50)

Pin #1
\ i
7L i

I
ol o~ & 1T -
— e :"r 1
\S
i # 26 12.7 (0.05) s
A
8
Units: mm (inches)
Connector Type A B C
10150-3000VE 30.48 (1.20) 36.7 (1.44) 41.1 (1.62)

Manufactured by 3M.
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5.6.7 ICN[Connector cont.
* Case
D
@ o] w
. cC
[ ; |
3 SN
i |
; .
[0
co
‘ 12.9
(0.5)
For 10350-52A0
Diagram of Assembled Connector (for reference)
Units: mm (inches)
Connector Case A B C D E F
Type Type
10150-3000 |10350-5 |41.1 52.4 18.0 17.0 14.0 46.5
VE 2A0-008 | (1.62) (2.06) (0.71) (0.67) (0.55) (1.83)

Manufactured by 3M.

The 1CN connector type is shown below.

Connector | Application Connector Part List

Type Connector Case
Type Qty Type Qty
DE9406970 1/0O connector | 10150-3000V | 1 10350-52A0- |1
for 1CN E* 008*

* Manufactured by 3M.
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5.6.8 Connector Terminal Block Converter Unit

A connector terminal block converter unit comprises a 1CN connector and 0.5 m (1.64 ft)
cable.

The terminal block terminal numbers match the SERVOPACK 1CN connector pin num-
bers.

® Connector Terminal Block Converter Unit Type:
JUSP-TA50P

cu.l -z
i)
M

SERVOPACK
SGDB-15AD

DO->IMVO

POWER
Av 80 son
15w
y YASKAWA

50-Pin Connector Plug:
MR-50RMD2

Cable Length: 500%2° mm

(19.69 f01-97 in.) 50-Pin Terminal Block,

M3.5 screws

50

483



SERVO SELECTION AND DATA SHEETS

5.6.8 Connector{Terminal[Block[Converter[Unit cont.

The relationships between terminal block pin numbers and signal names are shown in
the table below.

Signal 1CN Connector Terminall
Name Pin No| . No. No.

SG 1 ],' ‘\l A1 i
SG 2 t t Y B1 2
PL1 3 e P A2 3

| | y
SEN 4 ! i A B2 4
V-REF 5 A3 5

| | 3 )
SG 6 + t B

| | 3 6
PULS 7 , 1 A4 7
/PULS 8 — *P B4 8
T-REF ' I A
SG 190 I I $P B: 1%
SIGN 11 ! } A6 11

T T

P

/SIGN 12 { : 3 B6 12
PL2 13 — A7 13

LR 14 ! !

/C 1 T 14
CLR 15 | f A8 15
TQR-M 16 : } B8 16
VIGM 17 — A9 17
PL3 18 i i B9 18
| |
PCO 19 | ] LE A10 19
/PCO 20 i ' B10 20
BAT+ 21 ; a T Al 21
BAT- 22 S B11 22
] |
12V 23 , i A12 23
12V 24 : : B12 24
N-CMP- 26 t t B13 26
/TGON+ 27 R Al4 27
/TGON- 28 1 i B14 28
/S-RDY+ 29 : ] A15 29
/S-RDY- 30 f i $P B15 30
ALM- 32 { : B16 32
2 i —— :
F/’BO 35 ! | A18 35
/PBO 36 i E *P B18 36
ALO1 37 } : A19 37
ALO2 38 ; ; B19 38
AL : ;

03 39 1 | A20 39
/S-ON 40 , i B20 40
/P-CON 41 ] A21 41
P-OT 42 : } B21 42
N-OT 43 : ' A22 43
/ALM-RST 44 , : B22 44
/P-CL 45 — AZ3 45
N-CL 46 — B23 46
+24 V IN 47 f ; A24 47
PSO 48 i i LY B24 48
/PSO 49 ' ; A25 49
FG 50 B25 50

Connector Case Cable: Supplied with terminal block

‘P : Twisted pair
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5.6.9 Cable With 1CN Connector and One End Without Connector

Use a cable with no connector at the host controller end. The loose wires are marked with
labels with terminal numbers indicated.

SGDB SERVOPACK (3M50P connector)

Sleeve F2(Black) )

Connector at SERVOPACK End (50 P)
10150-6000EL (Manufactured by, 3M.)

Shell

Cable (Black)
SSRFPVV-SB 28 x 25P
UL20276 VW-1SC
Terminal number labels

Terminal number

labels ®2.8 (#1.11)

pT 2]

&+

P

10350-52A0-008

OCONNO B WN -

?2.8 (®1.11) ox
A % 2 5T

12 [

PY

[
Py

Py
Py
PrE
PE
PE
PS

Details of Lead 3,

3

P$

iR

50 }
| G ¢

N

Connector Unit

Shield

ﬂ Twisted Pair

Type L in mm (feet)

DE9406969-1 + 30

+ 0.1
1000 '

333

DE9406969-2 0 + 0.17

+ 5
2000 o 667

DE9406969-3 0 +0.17

+ 5
3000 o 10
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5.6.11 Noise[Filter

5.6.10 Circuit Breaker

The customer should purchase a circuit breaker (MCCB) of appropriate capacity.

* Recommended Product

@ Ground fault detector for motor protection manufactured by

Mitsubishi Electric Co. Ltd.
]

[ Type: MN50-CF
Use to protect the power lines.

T

5.6.11 Noise Filter

Select the noise filter from the following three types according to the SERVOPACK ca-
pacity.

Install to eliminate external noise from the power lines.

* Dimensional Diagrams

* LF-300 (Three-phase 200 VAC Class)

2-44.5 (90.18) (LF-310 to 330)
2-$6.5 (00.26) (LF-340 to 360)

6-M4
M6 (LF-320 —é.
to 360)
_¢..
<+
—E —]
—E— L
. | —
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in mm (inches)

Parts A B C D E F G H | J
Name
LF-310 | 180 170 60 (2.36) |25 (0.98) | 120 135 150 35 (1.38) | 65 (2.56) |4.5(0.18)
(7.09) (6.69) (4.72) (5.31) (5.91) X7
LF-315 | 180 170 60 (2.36) |25 (0.98) | 120 135 150 35 (1.38) | 65 (2.56) |4.5(0.18)
(7.09) (6.69) (4.72) (5.31) (5.91) X7
LF-320 | 180 170 60 (2.36) |29 (1.14) [120 135 150 35 (1.38) | 65 (2.56) |4.5(0.18)
(7.09) (6.69) (4.72) (5.31) (5.91) X7
LF-330 | 180 170 60 (2.36) |29 (1.14) [120 135 150 35 (1.38) | 65 (2.56) |4.5(0.18)
(7.09) (6.69) (4.72) (5.31) (5.91) X7
LF-340 | 180 160 50 (1.97) |30 (1.18) | 200 220 240 40 (1.57) | 80 (3.15) | 6.5(0.26)
(7.09) (6.30) (7.87) (8.66) (9.45) x9
LF-350 | 180 160 50 (1.97) |30 (1.18) | 200 220 240 40 (1.57) | 80 (3.15) | 6.5(0.26)
(7.09) (6.30) (7.87) (8.66) (9.45) x9
LF-360 | 200 180 60 (2.36) |30 (1.18) | 300 320 340 40 (1.57) | 100 6.5(0.26)
(7.87) (7.09) (11.81) (12.60) (13.39) (3.93) x9

* LF-K (Three-phase 200 VAC Class)

A

T e 1

i p
-

in mm (inches)

Parts Name Terminal Block A B (o D E F G H

LF-380K TE-K22 M6 670 400 560 380 500 170 9% 6.5 |96.5
26.38) |(15.75) |(22.05) |[(14.96) |(19.69) |(6.69) |(0.26) |(0.26)

* FN258-100 (Three-phase 200 VAC Class)

D - C_,
LLEQ % (] R i
2 4« 4 [] o
- e o
A IL § s=2
}
in mm (inches)
Parts Name A B C D E F G H
FN-258-100 |[379+1.5 220 90+8 350+1.2 364 65 (2.56) |6.5 (0.26) | 1.5 (0.06)
(14.92+0.06) | (8.66) (3.54+0.31) (13.78+0.05) |(14.33)
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5.6.12 Magnetic[Contactor

5.6.12 Magnetic Contactor

A magnetic connector turns ON and OFF the servo. Be sure to attach a surge suppressor
to the excitation coil of the magnetic contactor.

Select a magnetic contactor based on the current capacity of the SERVOPACK. For mul-
tiple servo systems, select a contactor based on total current capacity.

Following table shows external dimensions and terminal symbols for the magnetic con-

tactor.
Model . . - Mounting Hole .
External Dimensions [mm (in)] . . 9 . Terminal Symbols
Dimensions [mm (in)]
HI-11J < 447, ‘ 76 (2.99)
HI-14J ?0_232‘)01@;40) Coil terminal - """91(2'345)5 (198)
- M3.5 m» Auxiliary NO contact
a L Lib K = 5(020) 34(134) a[All o—"Y Y [AZb
el v
> 7 A
It ,‘,J | =8 R s@ T[E 103
[ =N [1 2oy o
:‘ @}% Eea ‘ A == == _|_ o i
sla|e
<|ws o & ulel via wiel 24
- 4 o ™
M |8 | Auxiliary NC contact
3 ;J | L alAll o—Y Y6 A2
N 3 Sty R s[@ T8 101
\§+ = l L 1L L E
VT Rl N Auxiliary contact terminal M3.5 \\ 5] 4l —ll_—E|
) ) an \ ; U2l vi4l w 22
(0.41) (0.41) (0.41) Main contact terminal M3.5 ﬁ;:\g: mounting
Approx. mass: 0.25 kg (0.551 Ib)
HI-15d 45,5 (1.79) 91.(3.58)
Coil terminal 65.(2.56).
HI-18J 2 23600 | as 39'(1.54] s
; 4.5 (0.18) 5.2 (0.2&» 35 (1.38) g
o [ (S - v
I H = —
r-?» Auxiliary NO contact/
e ; Auxiliary NC contact
— T 5 Silo— ol
| - - -|‘: - —a Y
e o
4 47—; | i T[E 1ED 3k
~ H o
’—lwn—‘{é—v Y : ‘ T —|— E o !
Kl N o uE VA WE 253 4z
il 9 (0.35 [
Auxiliary contact ( )
82 terminal M3.5 54 (2.13) \
\ (0.32) 76 (2.99) |
1.3 113 108\ 2xM4 mounting|
(0.44) (0.44) (0.43) Main contact terminal M4 holes
Approx. mass: 0.38 kg (0.838 Ib)
H|_20J 45.5 (1.79) e 91 (3.58)
gp 153(060) | Coil terminal R P _
] / 4.5 (0.18), 5.2 (0.20) 35 (1.38) &
7 s/ S
E : 5 >
7% 1Y
! Auxiliary NO contact/
T | Auxiliary NC contact
5 Eol
2 |e|3 alE&T o~ o 8D
8 | e
. ~ |~
Ef | SJ_ TL 541 7B3
1 ) o]
. = \ | T T T b
AL ‘ L | &= UE V@ WE sEZ epd
0.38)) | A Auxiliary contac 9(035) |, —
~ \ 8.2 terminal M3.5 54 (2.13) \
i e\ (0.32) P 76(299) | \
1.3 113 108 \ 2xM4 mounting
(0.44) (0.44) (0.43) Main contact terminal M4 holes
Approx. mass: 0.38 kg (0.838 Ib)
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Model . . . Mounting Hole .
External Dimensions [mm (in)] . . 9 . Terminal Symbols
Dimensions [mm (in)]
HI-25J A&)_,‘ 111 (4.37)
HI-35J 234(092) |, Coil terminal h '79"%' =
8.2 - =
(0.32) 45(0.18),, |, 4(0.16) 50 (1.97) ;
|
- B 2
6 T Auxiliary NO contact/
_ S— ) Auxiliary NC contact
3 g i oA o—~~ o B0
~ () 7o)
< o @
8 i o R(1] s[8] T[B] ©5M41 7E3
[ J_ J_ °
: | T T b
oay A\ 1482032 ! 9035, N vlal via wiel eid sk
: e Y 72 (2.83) : \
< l< slenl\ Auxilliary contact - 94 (3.70) ) ‘\
148 148 131 \terminal M35 2xM4 mounting
(0.58) (0:58) (0.52) \ 120 contact terminal M5 holes
Approx. mass: 0.68 kg (1.499 Ib)
HI-50J
HI-65J 75 (2.95) 121 (4.76) 2xM4 mounting
R 18 86.5 (3.41) holes =
3 49.5 (1.95) 5(020) 6(256) &
S Coil terminal S
p I M3.5 7(0.28) ©
=) — -,
A T il -- f Auxiliary NO contact/
. f;L_ 7 A 8 Auxiliary NC contact
| | ﬂ N ' | < a o—" YY" AFh
8 2 |8 g
ol S b : - g sl g
e z . I [ [ 8| 8 R[1) s[@l T[E] s&1 783
A L1 i
- | ' T T T o
; | |6 | al:
! L b— &l u@ vial wel s@3 8B4
i o=
14 82\ o 3 75.5 (2.97)
) | : ©32)\ Atixili t \
20 | 20 uxiliary contac]
(56 terminal M3.5 28.0:89) .
" Main contact terminal ﬁ;:\g: mounting
HI-50J : M5
HI-65J : M6 Approx. mass: 1.1 kg (2.425 Ib)

* The magnetic contactor is manufactured by Yaskawa Controls.
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5.6.14 Regenerative[Resistor[Unit

5.6.13 Surge Suppressor

Attach a surge suppressor to the magnetic contactor to prevent power supply noise and
protect contacts.

* Recommended Product

Spark Killer manufactured by Okaya Electric Industries Co., Ltd.
Type: CR50500BA (250 VAC)

Capacitance: 0.5 uF + 20%

Resistance: 50 Q (1/2 W) +30%

5.6.14 Regenerative Resistor Unit
For SERVOPACKs (SGDB-60 or higher) for use with motors with 5.5 kW or more,

externally attach a regenerative resistor to the SERVOPACK. This resistor is used for
dissipating regenerative energy.

Use one of the following regenerative resistor units according to the SERVOPACK type:

SGDB SERVOPACK Type Regenerative Resistor Unit Type
60AD[] JUSP-RA04
75ADG JUSP-RA05
1AADG
1EADG

* Dimensional Drawings

4-46 (4-00.24) Protective Cover
/ Mounting Hole

=

= ==
=g
_“_'______"E_gg
== ===

N
|

=
=

.

M1\ D.

W Ground Terminal
(M4 Screw)
External Terminal

(M5 Screw)

220W, 25Q Cement Resistor
(4 or 8 Resistors Connected in

/_F:arallel)

D i ey
Uk
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H Terminal Numbers

===

Units: mm (inches)

Type w H D M1 M2 Approx.
mass
JUSP-RA04 220 (8.66) |350 (13.78) |92 (3.62) 180 (7.09) |335 (13.19) |4kg
JUSP-RA05 300 (11.81) |350 (13.78) |95 (3.74) 250 (9.84) |335(13.19) |7kg

5.6.15 Variable Resistor for Speed Setting

This variable resistor is used to give speed references by applying the speed reference
voltage from an external power supply across 1CN pins #5 and #6.

H Dimensional Drawings

Panel
1,54 1(0.4540.04)

25 HP Helicolumn - .
\ t Panel Drilling Diagram
£ .
2254+1 |2 23141 87.5(%0.30)HOLE
s 4 SN
o :l 0.04) \a HOLE \10
i 2 13 071 ! ! \ }
| 145414 (0.5740.04) (0.39)
37541 2411 -
(1.5550.09 MD Multidial

(075 (0.94:£0.04)
Dimensions in mm (inches)

B Connection to External Power Supply

, | sGDB
1.8k Q (1/2 W) min. i SERVOPACK

Type 25HP-10B

Multi-wrap variable resistor with
MD10-30B4 dial, manufactured by Sakae
Tsushin Kogyo K.K.
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5.6.16 Encoder{§ignal[Converter{Unit

5.6.16 Encoder Signal Converter Unit

Unitto convert the encoder signal output from the line driver to an open collector output or
voltage pulse output.

Sy

1 f]

Line Receiver Unit

H Terminal Numbers

+V Osﬁ
Input Phase A
Input Phase /A °7
Input Phase B ©—
Input Phase /B 2
Input Phase Z °o——

Input Phase /Z o—3

ovol |

6o  Output Phase A

s, Output Phase B

|
AR

4 o5  Output Phase Z

H Dimensional Drawings

11-M3.5x 7
129 (5.08) Cross slot screws ©51)
DT gy 8] (114 e
i > Holes 2 x
o 4.5 mm dia.
e (20.18)
x
©
£
o
s Y ¥ |
= | | 140%0.2
S D E vy
L » (157+£00079) | = 4 l
51 max LR |
(2.01) 33.5 max
(1.32)

Units: mm (inches)
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B Specifications

The encoder signal converter unit specifications are as follows:

Type Receiver Unit
Spec. LRX-01/A1 | LRX-01/A2 LRX-01/A3 LRX-01/A4
Power Supply 12 VDC +10%, 100 mA 5VDC =+ 5%, 100 mA
Input Signals Balanced line driver input (RS-422)
Output Signals Voltage pulse Open collector Voltage pulse Open collector
output output output output
Input Signal Voltage differential = 0.3V, internal termination resistance 100 Q
Level
Output Signal H: 10 V min. L: 0.5 V max. H: 3 V min. L: 0.5V max.
Level (1 mA) (30 mA) (1 mA) (30 mA)
L: 0.5V max. Withstand L: 0.5V max. Withstand
(30 mA) voltage: 50 V (30 mA) voltage: 50 V
Operating 0 to +60°C
Ambient
Temperature
Range
IC Used AM26LS32C Receiver IC, or equivalent
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5.6.17 Cables[for{Connecting[PClgnd[SERVOPACK

5.6.17 Cables for Connecting PC and SERVOPACK

Special cables for connecting a PC to a SERVOPACK. Using these cables allows moni-
toring and setting of parameters with a PC.

PC software is available for these communications. Ask your Yaskawa representative for
details. Operate the software as described in the manual supplied.

M Connection Diagram

Rear of PC

RS-232C \—‘
00 O O

7

SERVOPACK
DDK 17LE-13090-27 (D2BC)

Y
(4
3

Y

D-Sub 25-pin (Male) or
17JE-23250-02 (DBA) (Made by DDK)

Connection Cable DE9405258
(2 m) (6.56 ft) or less

D-Sub 9-pin (Male) or

17JE-23090-02 (DBB) (Made by DDK)

M Dimensional Drawings for Type DE9405258 (for NEC PC)

D-Sub connector 25-pin (Male) 17JE-23250-02 (D8A)

—

R

®

U
f M2.6 screw

2000450 (6.5610.164)

3
D )
l

‘[ Two M3 screws x
10 length, 0.5 pitch
Cable (Black) UL2921

: Pin Connector
0.16 x 7 shielded
cable with 9 lines 17JE-23090-02 (D1)

Note: Fold the cable shielding back at each end of the cable and secure it with clamps.

B Communications Specifications

* Baud Rate: 9600 bps

e Number of Bits Start: 1 bit
Data: 7 bits
Stop: 1 bit

Parity: 1 bit (even)

* Synchronization Start-Stop

¢ XON/XOFF Control None
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 Shift Control: None

* Communications Method: Semi-duplex

B Connecting-circuit Specifications

Using the RS232C Port

SERVOPACK End (3CN) RS-232C Port (Personal Computer End)

[TXD 20 H— O /RXD
/RXD 4O — O /TXD
ov 90 i O ov

- (:8 RTS
Shield | CTS
FG CaseO e O  FG

Note: Maximum cable length is 2 m (6.56 ft).

Using the RS422A Port

Connection is also possible to the RS-422A port. In this case, the connection circuit is as
follows:

* Transmission Distance: 30 m (98.4 ft) max.
* Transmission System: RS-422A

SERVOPACK End (3CN) RS-422A Port (Personal Computer End)

™™D 1 — RXD
XD 2 — /RXD

RXD 3 — XD
RXD 4 [TXD
[RXD 6 - b

AT - | hiew

ov 0 ov

‘o’

FG  Case O °

Terminal Arrangement at SERVOPACK End

P#ifn Signal Name Signal Circuit Name Signal Direction
1 TXD Transmit data (not inverted) P<S

2 /TXD Transmit data (inverted) P<S

3 RXD Receive data (not inverted) P—S

4 /RXD Receive data (inverted) P—S

5 OPH #

6 /RXD Shorting pins 6 and 7 inserts 220 Q termination resistance
7 RT between RXD and /RXD.

8 5VPP #

9 GND Signal ground 0 V

P: Personal ¢
S: SERVOPA

omputer
CK

#: Terminal not used, leave open.
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5.6.17 Cables[for{Connecting[PClgnd[SERVOPACK cont.

M Cable for Connecting SERVOPACK and IBM PC (IBM Compatible PC)

Use Yaskawa DE9408565 type cable.

* Dimensional Drawings: Type DE9408565

D-sub Connector
17JE-13090-02(D8A)
(Made by,DDK)

/

2000450

e
Cable (Black)
UL2921 2-M3 Screw
2-M2.6 Screw 9-strand twisted Pitch 0.5 Pin Connector
Pitch 0.45 (0.16 x7) 17JE-23090-02(D1)
shielded cable (Made by DDK)

Note: Fold back the cable shielding at each end of the cable and secure it with clamp.

¢ Connection

Personal Computer End SERVOPACK End
(D-sub 9-pin) (D-sub 9-pin)
Clamp with Hood i o Clamp with Hood
bl
[
/RXD 20 1 0 2/TXD
/T 3¢ - 0 4/RXD
RIS 70— o
CTS 80—t L
§+GND 50 - 095 GND
U
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H Cable for connecting SERVOPACK and NEC PC-98 half-pitch connector

Use Yaskawa DE9408564 type cable.

* Dimensional Drawings: Type DE9408564

Plug: 10114-6000EL
Shell:10314-3210-000 (Made by 3M)

20004 50

" X
* il
|

|
[
(o

=

;
————""Cable (Black) /
UL2921 2-M3 Screw
9-strand twisted  Pitch 0.5 Pin Connector
(0.16 x7) 17JE-23090-02(D1)
shielded cable (Made by DDK)

Note: Fold back the cable shielding at each end of the cable and secure it with clamp.

* Connection
Personal Computer End SERVOPACK End
(D-sub 9-pin)

Clamp with Hood o Clamp with Hood

é)_______/‘

FG 12 .
/RXD 1 & : ; O 2 /RXD
TXD 8 o - 0 4 /TXD
RTS 10 O -
cTS 4 ol P

S-GND 14 o "/' 0 9 5-GND
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INSPECTION, MAINTENANCE,
AND TROUBLESHOOTING

This chapter describes the basic inspections and maintenance to be carried
out by the customer.

In addition, troubleshooting procedures are described for problems which
cause an alarm display and for problems which result in no alarm display.

6.1 Inspection and Maintenance ............... 500

6.1.1 Servomotor ......... ...t 500
6.1.2 SERVOPACK ....... ... ... .. i 501
6.1.3 Replacing Battery for Absolute Encoder ................ 502

6.2 Troubleshooting ................cv0veee. 503

6.2.1 Troubleshooting Problems with Alarm Display ........... 503
6.2.2 Troubleshooting Problems With No Alarm Display . ....... 529
6.2.3 Internal Connection Diagram and

Instrument Connection Examples . ..................... 531
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

6.1.1 Servomotor

6.1

Inspection and Maintenance

This section describes the basic inspections and maintenance for =-Series servo drives.

6.1.1 Servomotor

For inspection and maintenance of servomotors, follow the simple, daily inspection proce-
dures in the table below.

The AC servomotors are brushless. Simple, daily inspection is sufficient. The inspection and
maintenance frequencies in the table are only guidelines. Increase or decrease the frequen-
cy to suit the operating conditions and environment.

MQ. (See note below)

Item Frequency Procedure Comments
Vibration and Daily Touch and listen. Levels higher than normal?
noise
Appearance According to Clean with cloth or

degree of compressed air.

contamination
Insulation At least once a | Disconnect SERVOPACK Contact your Yaskawa
resistance year and test insulation resistance | representative if the
measurement at 500 V. Must exceed 10 insulation resistance is

below 10 MQ.

Replace oil seal

At least once
every 5,000
hours

Remove servomotor from
machine and replace oil seal.

Applies only to motors with
oil seal.

Overhaul

At least once
every 20,000
hours or 5 years

Contact your Yaskawa
representative.

The customer should not
disassemble and clean the
servomotor.

Note Measure across the servomotor FG and the phase-U, phase-V, or phase-W pow-
er lead.

During inspection and maintenance, do not disassemble the servomotor.
If disassembly of the servomotor is required, contact your Yaskawa representative.



6.1 Inspection[dndMaintenance

6.1.2 SERVOPACK

For inspection and maintenance of the SERVOPACK, follow the inspection procedures in the
table below at least once every year.

The SERVOPACK contains highly reliable parts and daily inspection is not required. Carry
out the inspections and maintenance in the table below once every year.

ltem Frequency Procedure Remedy
Clean unit interior and | At least Check for dust, dirt, and oil on Clean with
circuit boards once a year | the surfaces. compressed air.
Loose screws At least Check for loose terminal block Tighten any loose
once a year | and connector screws. SCcrews.
Defective parts in unit | At least Check for discoloration, damage | Contact your Yaskawa
or on circuit boards. once a year | or discontinuities due to heating. | representative.

Part Replacement Schedule

The following parts are subject to mechanical wear or deterioration over time. To avoid failure,
replace these parts at the frequency indicated.

Part Standard Replacement Method
Replacement Period

Cooling fan 4 1o 5 years Replace with new part.
Smoothing Capacitor 7 to 8 years Test. Replace with new part if necessary.
Relays - Test. Replace if necessary.
Fuse 10 years Replace with new part.
Aluminum Electrolytic 5 years Test. Replace with new circuit board if
Capacitor on Circuit Board necessary.

Note Operating Conditions:
* Ambient Temperature: annual average 30°C
* Load Factor: 80% max.
* Operation Rate: 20 hours/day max.
If the SERVOPACK has been already overhauled at YASKAWA, its parameters are set back

to the standard settings on shipment. Always check the parameters before operating the mo-
tor.
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING
6.1.3 Replacing[Battery[for[Absolute[Encoder

6.1.3 Replacing Battery for Absolute Encoder

Battery replacement is only required for servo systems using an absolute encoder.

Install the battery type recommended below (purchased by the customer) in the host control-
ler to allow the absolute encoder to store position data when the power is turned OFF.

Recommended Battery:

e Lithium Battery
ER 6V C3, manufactured by Toshiba Battery Co.,
Ltd. 3.6 V, 2000 mAh
Estimated Life: Approximately 10 years

SGM[] servomotor
Host Controller SGDB SERVOPACK 12 bit absolute encoder

Note PS, PSO signals are used only for 12 bit absolute encoder.

The battery voltage is not internally monitored in the SERVOPACK. Therefore, detect low bat-
tery voltage at the host controller.

Minimum required battery voltage is 2.8 V.

Replace the battery according to the following procedure if the battery voltage drops to the
minimum required battery voltage. The battery maintains absolute position data stored in the
encoder.

Battery Replacement Procedure:

1) Turn ON the SERVOPACK and wait at least 3 minutes. The absolute encoder capacitors
are charged.

2) Replace the battery in the host controller. The SERVOPACK power supply can be ON or
OFF during battery replacement.

Note After completing step 1 above, the absolute encoder will function normally for up to 2 days
with no battery.
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6.2 Troubleshooting

6.2 Troubleshooting

This section describes causes and remedies for problems which cause an alarm display and
for problems which result in no alarm display.

6.2.1 Troubleshooting Problems with Alarm Display

Refer to the tables below to identify the cause of a problem which causes an alarm display
and take the remedy described.
Note that A.99 does not indicate an alarm.

Contact your Yaskawa representative if the problem cannot be solved by the described pro-
cedures.
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING
6.2.1 Troubleshooting[ProblemsWith[Alarm[Display cont.

H A.00

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.00 OFF OFF OFF OFF
Absolute data
error

OFF: Output transistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON ; ;
At SEN signal input A B.C.D.EF
Cn-01Bit1=0
—F
Cn-01Bit1=1
—A B,C DEF
Cause Remedy
A Absolute encoder power not supplied from | Use the SERVOPACK power supply for
SERVOPACK. the absolute encoder.
B Incorrect absolute encoder wiring (PA, PB, | Check and correct the absolute encoder
RESET, SEN signal etc.) wiring.
C Absolute encoder malfunctioned ¢ IfCn-01 Bit 1 =0, turn SEN signal OFF and
back ON.

¢ IfCn-01Bit1 =1, turn SERVOPACK power
OFF and back ON.

D Incorrect parameter setting. Set Cn-01 Bit E to 0.
Incremental encoder used with Cn-01 Bit E
setto 1.

E Absolute encoder defective Replace servomotor.

F Circuit board (1PWB) defective Replace SERVOPACK.

Note Alarm A.00 is reset when the power is turned OFF and back ON. It is not reset by the normal
alarm reset.

NOTE Resetting SEN Signal
When resetting the SEN signal (i.e., turning it OFF and then back ON) for any reason, keep
the SEN signal at the high level for more than 1.3 s before turning it OFF.

OFF | ON = High Level | OFF| ON
SEN signal 1.3 s min. u

—_— —

15 ms min.
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6.2 Troubleshooting

H A.02

Display and Outputs

Digital Operator

Alarm Output

Display and
Alarm Name

Alarm Code Output

Alarm Output

ALO1

ALO2

ALO3

A.02
Parameters
breakdown

OFF OFF

OFF

OFF

Status When Alarm Occurred

OFF: Outputtransistor is OFF
ON: Output transistor is ON

At power ON —— A B
Cause Remedy
A Power turned OFF during parameter write. | Replace SERVOPACK.
Alarm occurred next power ON.
B Circuit board (1PWB) defective Replace SERVOPACK.
H A04

Display and Outputs

Digital Operator

Alarm Output

Parameter setting
error

Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.04 OFF OFF OFF OFF

Status When Alarm Occurred

OFF: Outputtransistor is OFF
ON: Output transistor is ON

At power ON A B
Cause Remedy
A An out-of-range parameter was previously | Reset all parameters in range. Otherwise,
set or loaded. re-load correct parameters.
B Circuit board (1PWB) defective Replace SERVOPACK.
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING
6.2.1 Troubleshooting[ProblemsWith[Alarm[Display cont.

H A.10

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A10 ON OFF OFF OFF
Overcurrent

OFF: Outputtransistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

During servomotor When servo ON (/S-ON)
operation A.Bp signal turned ON c.D

At power ON

—C
Cause Remedy
A Wiring grounded between SERVOPACK Check and correct wiring.
and servomotor.
B Servomotor U, V, or W phase grounded. Replace servomotor.
C * Circuit board (1PWB) defective Replace SERVOPACK.
* Power transistor defective
D Current feedback circuit, power transistor, | Replace SERVOPACK.
DB circuit, or circuit board defective.
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6.2 Troubleshooting

H A30

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.30 ON ON OFF OFF
Regenerative
error detection
OFF: Outputtransistor is OFF
ON: Output transistor is ON
Status When Alarm Occurred
During servomotor Occurred when the con-
operation A B trol power turned ON —D
Occurred approximate-
ly 1 second after the —A,B,C
main circuit power ON.

Cause

Remedy

Regenerative transistor is abnormal.

Replace SERVOPACK.

Disconnection of the regenerative resistor

unit.

Replace SERVOPACK or regenerative

resistor unit.

Regenerative resistor unit disconnected
(for more than 6.0 kW).

Check wiring of the regenerative resistor

unit.

SERVOPACK defective.

Replace SERVOPACK.
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6.2.1 Troubleshooting[ProblemsWith[Alarm[Display cont.

H A.31

Display and Outputs

Digital Operator Alarm Output

Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.31 ON ON OFF OFF
Position error
pulse overflow

OFF: Outputtransistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

During servomotor

508

operation

At power ON

Overflow during
high-speed opera-
tion

No feedback pulse
returned after refer-
ence pulse input.

— B,F

Normal operation
but overflow when
large reference in-
put.

—CD,E

Cause Remedy
A Servomotor wiring incorrect. Check and correct wiring. (Check A-, B-,
B Encoder wiring incorrect (disconnection, C-phase pulses correct at 2CN.)
shortcircuit, power supply, etc.)
C SERVOPACK adjustment incorrect Increase speed loop gain (Cn-04) and/or
position loop gain (Cn-1A).
D Servomotor overloaded Reduce load torque and inertia. Otherwise,
replace with larger capacity servomotor.
E P.osition reference pulse frequency too * Decrease reference pulse frequency.
high * Use smoothing function.
* Change electronic gear ratio.
F Circuit board (1PWB) defective. Replace SERVOPACK.




6.2 Troubleshooting

H A.40

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name

ALO1 ALO2 ALO3

A.40 OFF OFF ON OFF
Main circuit
voltage error
detection.

OFF: Outputtransistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON Occurred when the control
A’ B’ C, D power turned ON. E

Occurred approximately
0.6 second after the main —— A, D
circuit power turned ON.

Cause Remedy
A The power supply voltage is not within the | Check power supply.
range of specifications.
B Load exceeds capacity of the regenerative | Check specifications of load inertia and
unit. overhanging load.
C Regenerative transistor is abnormal. Replace SERVOPACK.
D * Rectifying diode defective.
* Fuse blown.
¢ Inrush current-limited resistor discon-
nected.
E SERVOPACK defective.
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING
6.2.1 Troubleshooting[ProblemsWith[Alarm[Display cont.

H A.51

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.51 ON OFF ON OFF
Overspeed

OFF: Outputtransistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

When servo ON (/S-ON)
signal turned ON

L During high-speed

servomotor rotation —— A, B, C, D, E
after reference in-
put

A B C,DE | AtpowerON £

Cause Remedy

A * Servomotor wiring incorrect. Check and correct wiring. (Check A-, B-,

* Encoder wiring incorrect (disconnection, C-phase pulses correct at 2CN.)
shortcircuit, power supply, etc.)

B Incremental encoder power not supplied Use the SERVOPACK power supply for
from SERVOPACK. the encoder.
C Noise in encoder wiring. Separate encoder wiring from main wiring
circuits.
D Incorrect parameter (number of encoder Set parameter Cn-11 to the correct number
pulses) setting. of pulses.
E Circuit board (1PWB) defective Replace SERVOPACK.
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6.2 Troubleshooting

H A71,A72

Display and Outputs

Digital Operator Alarm Output

Display and Alarm Code Output Alarm Output

Alarm Name

ALO1 ALO2 ALO3

A71 ON ON ON OFF
Overload
(High load)
A72
Overload
(Low load)

OFF: Outputtransistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

When servo ON (/S-ON) | At power ON
signal turned ON A B E
When speed reference
input
No servomotor
rotation —B,C,D
During normal
operation C, D
Cause Remedy
A Servomotor wiring incorrect or Check wiring and connectors at
disconnected servomotor.
B Encoder wiring incorrect or disconnected Check wiring and connectors at encoder.
C Load greatly exceeds rated torque Reduce load torque and inertia. Otherwise,
replace with larger capacity servomotor.
D Incremental encoder power not supplied Use the SERVOPACK power supply for
from SERVOPACK. the encoder.
E Circuit board (1PWB) defective Replace SERVOPACK.
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING
6.2.1 Troubleshooting[ProblemsWith[Alarm[Display cont.

H A.80

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.80 OFF OFF OFF OFF

Absolute encoder
error (only when
absolute encoder
is used)

OFF: Outputtransistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON During servomotor
operation ABDEF
Cn-01Bit1=0
—C
Cn-01 Bit1 =1
— A B,C
Cause Remedy
A Incorrect absolute encoder wiring (PA, PB, | Check and correct the absolute encoder
RESET, SEN signal etc.) wiring.
B Absolute encoder malfunctioned * At Cn-01 Bit 1 = 0, turn SEN signal OFF

then back ON.

¢ AtCn-01Bit1 =1, turn SERVOPACK pow-
er OFF then back ON.
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Circuit board (1PWB) defective

Replace SERVOPACK.

Error occurred in absolute encoder.

Another encoder alarm displayed when
SEN signal or power supply turned back
ON.

e At Cn-01 Bit 1 = 0, turn SEN signal OFF
then back ON (if servomotor is running,
first turn servo OFF).

e At Cn-01 Bit 1 = 1, turn SERVOPACK
power OFF then back ON.

SERVOPACK miscounted pulses
(positional displacement) or malfunctioned
due to noise.

* Separate encoder wiring from main wiring
circuits.

* At Cn-01 Bit 1 = 0, turn SEN signal OFF
then back ON (if servomotor is running,
first turn servo OFF).

¢ AtCn-01Bit1=1, turn SERVOPACK pow-
er OFF then back ON.

Error occurred in incremental encoder.

* Turn SERVOPACK power OFF then back
ON.

* Replace servomotor.




6.2 Troubleshooting

H A.81

Display and Outputs

Digital Operator
Display and
Alarm Name

Alarm Output

Alarm Code Output Alarm Output

ALO1 ALO2 ALO3

A.81

Absolute encoder
back-up error
(only when 12 bit
absolute encoder
is used)

OFF

OFF OFF OFF

OFF: Outputtransistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON When SEN signal turned A
ON Cn-01 Bit1=0 ,C
Cn-01Bit1=0
— B
Cn-01Bit1 =1
—AC
Cause Remedy
A The following power supplied to the Follow absolute encoder set-up
absolute encoder all failed: procedures.
* +5V supply
* Battery (ER6V C3)
* Internal capacitor
B Circuit board (1PWB) defective Replace SERVOPACK.
C Absolute encoder malfunctioned Replace servomotor.

513



INSPECTION, MAINTENANCE, AND TROUBLESHOOTING
6.2.1 Troubleshooting[ProblemsWith[Alarm[Display cont.

H A82

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.82 OFF OFF OFF OFF

Absolute encoder
sum-check error
(only when 12 bit
absolute encoder
is used)

OFF: Output transistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON When SEN signal turned A
ON, Cn-01Bit1=0
Cn-01Bit1=0 B During operation — A
(see note)
Cn-01Bit 1 =1
— AB
Cause Remedy
A Abnormality during absolute encoder * Follow absolute encoder set-up proce-
memory check dures.

* Replace servomotor if error occurs fre-
quently.

B Circuit board (1PWB) defective Replace SERVOPACK.

Note An absolute encoder error (A.80) is given initially if a sum-check error (A.82) is generated
during operation.

The sum-check error (A.82) occurs after turning the SEN signal (or SERVOPACK power sup-
ply) OFF and back ON.

However, the sum-check error (A.82) does occur during operation if the host controller is re-
ceiving the S-phase signal (serial data).
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6.2 Troubleshooting

H A83

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.83 OFF OFF OFF OFF

Absolute encoder
sum-check error
(only when 12 bit
absolute encoder
is used)

OFF: Outputtransistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON When SEN signal turned A B
ON, Cn-01Bit1=0 d
Cn-01Bit1=0 . .
During operation
c (see note) A B
Cn-01Bit 1 =1
— A B
Cause Remedy
A * Battery not connected Check and correct battery connection.
* Battery connection defective
B Battery voltage below specified value. Install new battery and turn SEN signal (or
Specified value: 2.8 V. SERVOPACK) ON.
C Circuit board (1PWB) defective Replace SERVOPACK.

Note No alarm occurs at the SERVOPACK when a battery error (A.83) is generated. The battery
error (A.83) occurs the next time the SEN signal (or SERVOPACK) turns ON.
However, the battery error (A.83) can be read during operation if the host controller is receiv-
ing the S-phase signal (serial data).
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING
6.2.1 Troubleshooting[ProblemsWith[Alarm[Display cont.

H A84

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.84 OFF OFF OFF OFF

Absolute encoder
data error (only
when absolute
encoder is used)

OFF: Outputtransistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON When SEN signal turned B

ON, Cn-01Bit1=0

Cn-01Bit1=0 B During operation B
(see note)

Cn-01Bit1 =1

— A
Cause Remedy
A Absolute encoder malfunctioned * At Cn-01 Bit 1 = 0, turn SEN signal OFF

then back ON.

* AtCn-01 Bit 1 =1, turn SERVOPACK pow-
er OFF then back ON.

* Replace servomotor if error occurs fre-
quently.

B Circuit board (1PWB) defective Replace SERVOPACK.

Note No alarm occurs at the SERVOPACK when a data error (A.84) is generated. The data error
(A.84) occurs the next time the SEN signal (or SERVOPACK) turns ON.
However, the data error (A.84) can be read during operation if the host controller is receiving
the S-phase signal (serial data).
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6.2 Troubleshooting

H A85

Display and Outputs

Digital Operator

Alarm Output

Absolute encoder
overspeed (only
when absolute

encoder is used)

Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.85 OFF OFF OFF OFF

OFF: Outputtransistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON When SEN signal turned A
ON, Cn-01Bit1=0
Cn-01Bit1=0
— B
Cn-01Bit1 =1
— A
Cause Remedy
A Absolute encoder turned ON at a speed * For speed control (at Cn-01 Bit 1 = 1) and
exceeding 400 min~T. for position control, turn SERVOPACK
power OFF then back ON.
* Replace servomotor if error occurs fre-
quently.
B Circuit board (1PWB) defective Replace SERVOPACK.
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING
6.2.1 Troubleshooting[ProblemsWith[Alarm[Display cont.

H AA1

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name

ALO1 ALO2 ALO3

A.A1 ON ON ON OFF
Heat sink
overheated

OFF: Outputtransistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

During servomotor L A B, C, D | worponer timed ON [ — E
Cause Remedy
A The ambient temperature of the Alter conditions so that the ambient
SERVOPACK exceeds 55°C temperature goes below 55°C
B The air flow around the heat sink is bad. Follow installing method and provide
sufficient surrounding space as specified.

C Fan stopped. Replace SERVOPACK.
D SERVOPACK is running under overload. Reduce load.
E SERVOPACK defective. Replace SERVOPACK.
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6.2 Troubleshooting

H A.b1

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name

ALO1 ALO2 ALO3

A.b1 OFF OFF OFF OFF
Reference input
read error

OFF: Outputtransistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

During servomotor At power ON _
operation AB P Cc
Cause Remedy
A Part malfunctioned in reference read-in unit | Reset alarm and restart operation.
(A/D converter, etc.).
B Part defective in reference read-in unit Replace SERVOPACK.
(A/D converter, etc.).
C Circuit board (1PWB) defective Replace SERVOPACK.
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6.2.1 Troubleshooting[ProblemsWith[Alarm[Display cont.

H A.C1

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.C1 ON OFF ON OFF
Servo overrun

OFF: Outputtransistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON When servo ON (/S-ON)
signal turned ON A B.cDE
L Parameter Cn-01 i
Bit0 <0 E On speed reference input | A B.cDE

Occurred 1 to 3 se-
conds after power ON

L Parameter Cn-01
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Bit 0 = 1 — A, B,C,D,E
Cause Remedy
A Servomotor wiring incorrect or Check wiring and connectors at
disconnected servomotor.
B Encoder wiring incorrect or disconnected Check wiring and connectors at encoder.
C Incremental encoder power not supplied Use the SERVOPACK power supply for
from SERVOPACK. the encoder.
D Encoder defective Replace servomotor.
E Circuit board (1PWB) defective Replace SERVOPACK.




6.2 Troubleshooting

B A.C2

Display and Outputs

Digital Operator Alarm Output

Display and Alarm Code Output Alarm Output

Alarm Name
ALO1 ALO2 ALO3
A.C2 ON OFF ON OFF
Encoder phase
detection error
OFF: Outputtransistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON I During servomotor

D operation A BCopo
Occurred 1 to 3 seconds
after power ON A BCpo
Cause Remedy
A Noise in encoder wiring. Separate encoder wiring from main wiring
circuits.
B Encoder wiring incorrect or poor Check wiring and connectors at encoder.
connection

C Encoder defective Replace servomotor.
D Circuit board (1PWB) defective Replace SERVOPACK.
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6.2.1 Troubleshooting[ProblemsWith[Alarm[Display cont.

B AC3

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name

ALO1 ALO2 ALO3

A.C3 ON OFF ON OFF
Encoder A-,
B-phase
disconnection

OFF: Outputtransistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON When servo ON (/S-ON)
signal turned ON AB.CD
L Parameter Cn-01 ;
: During servomotor
Bit0=0 — D opera%ion — ABCD
Occurred 1 to 3 seconds
after power ON
L Parameter Cn-01
Bit 0 = 1 — AB,CD
Cause Remedy
A Encoder wiring incorrect or poor Check wiring and connectors at encoder.
connection
B Noise in encoder wiring. Separate encoder wiring from main wiring
circuits.
C Encoder defective Replace servomotor.
D Circuit board (1PWB) defective Replace SERVOPACK.
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6.2 Troubleshooting

B A.C4

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.C4 ON OFF ON OFF
Encoder C-phase
disconnection
OFF: Outputtransistor is OFF
ON: Output transistor is ON
Status When Alarm Occurred
At power ON When servo ON (/S-ON)
signal turned ON AB.CD
Parameter Cn-01 ;
i A R pungsenomator | 4.5,0,0
Occurred 1 to 3 seconds
after power ON
L Parameter Cn-01
Bit 0 = 1 — A B,C,D
Cause Remedy
A Encoder wiring incorrect or poor Check wiring and connectors at encoder.
connection
B Noise in encoder wiring. Separate encoder wiring from main wiring
circuits.
C Encoder defective Replace servomotor.
D Circuit board (1PWB) defective Replace SERVOPACK.
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING
6.2.1 Troubleshooting[ProblemsWith[Alarm[Display cont.

H AF1

Display and Outputs

Digital Operator Alarm Output

Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3

AF1 OFF ON OFF OFF
Power line open
phase

OFF: Outputtransistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

At main circuit power Occurred when the control
supply ON. A’ B power turned ON. C
Cause Remedy
A One phase (R,S,T) of the main circuit * Check power supply.

power supply is disconnected. * Check wiring of the main circuit power sup-

ply.
* Check MCCB, noise filter, magnetic con-
tactor.
B There is one phase where the line voltage | Check power supply.
is low.
C SERVOPACK defective. Replace SERVOPACK.
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6.2 Troubleshooting

H AF3

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
AF3 OFF ON OFF OFF
Power loss error
OFF: Outputtransistor is OFF
ON: Output transistor is ON
Status When Alarm Occurred
At main circuit power L During servomotor -
supply ON. A, B operation AC
Cause Remedy

Although power loss alarm is not
necessary, its parameter is set valid.

Set the parameter Cn-01 bit 5 to 0

Time between turning power OFF and back
ON was shorter than 0.5 second.

After turning power OFF, wait for at least
0.5 second, before turning the power back
ON.

If any of the following power supply
conditions are met during motor operation:

* Complete power failure : half cycle of sup-
ply frequency

* Voltage drop: full cycle of supply frequency

Note Because of detector lag or detector

margin, there may be no alarm even if
the above values are exceeded.

Check the power supply.
Terms

e Complete power failure=Power failure
where voltage drops to zero.

* Voltage drop=Power failure where voltage
drops, but not to zero.
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

6.2.1 Troubleshooting[ProblemsWith[Alarm[Display cont.

B CPF00

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
CPF00 Not specified

Digital operator
transmission
error 1

Note This alarm is not stored in alarm trace-back function memory.

Status When Alarm Occurred

At power ON. Digital op- Digital operator con-
erator connected before —— A B C, D nected to SERVOPACK —— A B,C,D
SERVOPACK power while power turned ON.
turned ON.
Cause Remedy
A Cable defective or poor contact between * Check connector connections.

digital operator and SERVOPACK. « Replace cable.

B Malfunction due to external noise Separate digital operator and cable from
noise source.

C Digital operator defective Replace digital operator.

D SERVOPACK defective Replace SERVOPACK.
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6.2 Troubleshooting

B CPFO1

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
CPFO1 Not specified

Digital operator
transmission
error 2

Note This alarm is not stored in alarm trace-back function memory.

Status When Alarm Occurred

During operation
9P —AB.C.D
Cause Remedy
A Cable defective or poor contact between * Check connector connections.

digital operator and SERVOPACK. « Replace cable.

B Malfunction due to external noise Separate digital operator and cable from
noise source.

C Digital operator defective Replace digital operator.

D SERVOPACK defective Replace SERVOPACK.
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6.2.1 Troubleshooting[ProblemsWith[Alarm[Display cont.

W A99

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.99 OFF OFF OFF ON

OFF: Outputtransistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

Indicates normal operation. Not an alarm.
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6.2 Troubleshooting

6.2.2 Troubleshooting Problems With No Alarm Display

Refer to the tables below to identify the cause of a problem which causes no alarm display
and take the remedy described.

Turn OFF the servo system power supply before commencing the shaded procedures.

Contact your Yaskawa representative if the problem cannot be solved by the described pro-
cedures.

Troubleshooting Table No Alarm Display

Symptom

Cause

Inspection

Remedy

Servomotor does not start

Power not connected

Check voltage between
power supply terminals.

Correct the power circuit.

Loose connection

Check terminals of
connectors (1CN, 2CN).

Tighten any loose parts.

Connector (1CN) external
wiring incorrect

Check connector (1CN)
external wiring

Refer to connection diagram
and correct wiring.

Servomotor or encoder
wiring disconnected.

Reconnect wiring

Overloaded

Run under no load.

Reduce load or replace with
larger capacity servomotor.

Speed/position references
not input

Check reference input pins.

Correctly input
speed/position references.

/S-ON is turned OFF

Cn-01 Bit0is 0.

Turn /S-ON input ON.

/P-CON input function
setting incorrect

Check parameter Cn-2B.

Refer to Section 3.2.1 and
set parameters to match
application.

Reference pulse mode
selection incorrect.

Refer to Section 3.2.2.

Select correct parameters
Cn-02 Bits 3, 4, 5.

Encoder type differs from
parameter setting.

Incremental or absolute
encoder?

Set parameters Cn-01 Bit E
to the encoder type used.

P-OT and N-OT inputs are
turned OFF.

(If Cn-01 Bits 2, 3 are 0)

Turn P-OT and N-OT input
signals ON.

CLR input is turned ON

Check status of error
counter clear input.

Turn CLR input OFF.

SEN input is turned OFF.

Absolute encoder used with
Cn-01 Bit 1 setto 0.

Turn SEN input ON.

Servomotor moves
instantaneously, then stops

Number of encoder pulses
differs from parameter
setting.

Set the parameter (Cn-11) to
match the number of
encoder pulses.

Servomotor or encoder
wiring incorrect.

Refer to Section 3.8.8 and
correct wiring.

Suddenly stops during
operation and will not restart

Alarm reset signal
(/ALM-RST) is turned ON

because an alarm occurred.

Remove cause of alarm.
Turn alarm reset signal
(/ALM-RST) from ON to
OFF.

Servomotor speed unstable

Wiring connection to motor
defective

Check connection of power
lead (U, V, and W phase)
and encoder connectors.

Tighten any loose terminals
or connectors.
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

6.2.2 Troubleshooting[Problems[With[INo[Alarm[Display cont.

Symptom

Cause

Inspection

Remedy

Servomotor vibrates at
approximately 200 to
400 Hz.

Speed loop gain value too
high.

Reduce speed loop gain
(Cn-04) preset value.

Speed/position reference
input lead too long.

Minimize length of
speed/position reference
input lead, with impedance
not exceeding several
hundred ohms

Speed/position reference
input lead is bundled with
power cables.

Separate reference input
lead at least 30 cm from
power cables.

High rotation speed
overshoot on starting and

stopping.

Speed loop gain value too
high.

Reduce speed loop gain
(Cn-04) preset value.

Servomotor overheated

Ambient temperature too
high

Measure servomotor
ambient temperature.

Reduce ambient
temperature to 40°C max.

Servomotor surface dirty

Visual check

Clean dust and oil from
motor surface.

Overloaded

Run under no load.

Reduce load or replace with
larger capacity servomotor.

Abnormal noise

Mechanical mounting
incorrect

Servomotor mounting
screws loose?

Tighten mounting screws.

Coupling not centered?

Center coupling.

Coupling unbalanced?

Balance coupling.

Bearing defective

Check noise and vibration
near bearing.

Consult your Yaskawa
representative if defective.

Machine causing vibrations

Foreign object intrusion,
damage or deformation of
sliding parts of machine.

Consult with machine
manufacturer.

Speed reference 0 V but
servomotor rotates.

Speed reference voltage
offset applied

Refer to Sections 4.2.4 and
4.2.5 and adjust reference
offset.
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6.2 Troubleshooting

6.2.3 Internal Connection Diagram and Instrument Connection
Examples

The SGDB SERVOPACK internal connection diagram and instrument connection exam-
ples are given below.
Refer to these diagrams during inspection and maintenance.

B Internal Connection Diagram

* 0.3kW to 1.5kW

Three-phase

20010 230VAC 1S o . . . . ] ] B } ) : ;
(50/60 Hz) i M ! THST FANT
N : : T T Az HE
P P‘r( - o1 M '_ i
' (SGDB ) P FU1 | R3 . ( B |H—- - Servomotor
Cine fiter l AA : p : eyl e
A ! 4 _J) CT +12V
= 1MC | At BA3 cils! . T F— Y
s = = Ry | = iEad¥)”] c1olT v ol S v
S i | S -1
D - T | 40 4L &W wl
BAZ [7odlCs : N '
1T : | =@
1
1

C .
. B
{ c9
:% I 1t oftage Base driver, Overcurrent
. - detection| | - ea Voltage rotection isolator :
i isolator [T drlver detection ]
L isolator - - g
N — - Y 1 L
| 2PWB (SGDB ) l - T T CLlJrrent 2CN PG
3 SN S UrEY e EOC/DEC | P ASIC | |detectio
nver- generato
YEEE * 1 asv —

-I-_ sion : v- Divi
- T12 e || Divi-
j.:pesvl o Tee e |

r

j

E—-] signal .
: }APWB (SGDB ) ng-lt,as%e ! amplifier pr%ces Relference 1CN:-—L (PG output)
-CDAA ment l ] sing pulse pro-i4
|
Power J( Optoral T T 1 av’“J essingJ| (Reference puise
Power ON printed board : L P
OFF 1MC ' (not mounted) L ,/ @,’ %grzr;tm (Speed/torque
J"-‘-"'tg ‘ ) oV oparation reference input)
Mo Stroe | EwmRmmm | b
suppressor Ll
= lr" Analog voltage A><|s addrs?ss /0 (Sequence
L2___ Open when . ! conversmn election CPU input/output)
{5Ry) Servo alarm L (6CN) I SCN Serial port ‘PWB(-SCGA%?\)
occurs. R > o
Anal'og monltor Dlgnal operator,
output for observation personal computer
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

6.2.3 Internal[Connection[Diagram[dnd[Instrument[Connection[Examples cont.

* 2.0kW to 3.0kW

Three-phase 4,
200 to 230VAC_15 %

(50/60 Hz)

FAN2 is not

532

oceurs. iy e S
Analog monitor

output for observation

DA

Digital operator,
personal computer

$)6)5) P%/‘ * used for 2.0 kW
DB1
; 3PWB (SGDB ) P Servomotor
Tine fiter l -CCLILIAA i P
= MC |R BA1BA3 —Uf—‘
., s z= Hs T v
T = A .
) BAz Loracs |7
H oo L |
L —.—afBase driver, Overcurrent
! detection efay dotection protection isolator
| isolator ' isolator - - 4 .
N . . Y 1 i - isolator '
2pwp (SGDB - - T T —
F P8 (et | J asic | [Gurer PN PG
r ~t DC/DC m detection
ﬁ’[t = [ L+ | conver- 5V generatof ——————————1 :
1T -~ T- [sion _l_.; 12V : Ve
N - - Digital PG Divi-
I——T Voltag ——!——aPG 5 V‘ current signal | > der )
L = 4PWB (SGDB ) adjust] amplifier| | procest [Reference 1CN["] (PG output)
' -CDAA ment L sing | [pulse pro-|
“owar T Gptona T 5V ) ergronce puise
Power ON ?rinted boarg) :
OFF 1MC + (not mounte Wi [ curlent
T b 7 @7 et | Pt (A0 | Spoedtome
0o i ov operation| control p
tMC Surge E ! ALARM
suppressor ! <
r=== PP | 'T' Analog yoltage Axis address (Sequence
0 T Gpen when ! ! [conversion i& [ISW) S“-"‘ECF'D” CPU input/output)
5Ry} Servo alarm L (6CN) I 5CN 30N Serial port 1PWB('SCGADB )



6.2 Troubleshooting

* 4.4kW to 5.0kW

Three-phase

10
200 to 230VAC. 15.% . . B B . . .
(50/60 Hz) 1 Ri l THST .FANT FAN2 FAN
D98 e Ry1 e I X’@ﬁ?
: B | a2 —+ Ipmi/PmesPmal| -
P ! S _T Servomotor
Line filter | N : D1 or +12V! —_
iMC | BA1BA3 R +: P C1O-I Ulo{ v
s == T o1 Emsa(y)” v olST2 v
i £ ° ¥ R w
T ]
WO
— BA2 Io7cacs Y| ; TR 4 oB2 |
= N i 1 T |
! . it
! ol ) ! .
f% ?,9 : Base driver, Overcurrent [
= [@ = Voltage Voltage river, Qvercurren
: detection Relay dorage | Lprotection isolator Yrc
isolator L isolator ate drive .
N J Y 1 t ~ isolator :
. 1 ! PCN[]
urrent PG
Ir -+ DG/DG asic |[Sumens |
I' # I J_+ conver- {_____, 45y generato :
1T ~ T- sion + : &
T - —*12V Digital »] PG ]
I——T Voltagd——+PG 5 V current signal der 1c
! = adjust-Le_ ! amplifier| | proces| [Referenca N[T (PG output)
Power " Optional  ~~ T T 45V — (Reference pulse
Power ON printed board | U input)
OFF 1MC ' (not mounted) Current
e b 7 @7 | cpaadtme,
5o i oV operation| P!
1MC Surge i ALARM
suppressor ’LH' -
r-=o ' |Analog yoltage Axis addgesls . 70 (Sequence
..~ Openwhen ! | [conversion Serection cPU input/output)
(5Ry) Servo alarm L (6CN) H 50N S Serial port 1PWB(SGDB )
oceurs. I - I . CADA

_____ I -
Analog monitor
output for observation

Digital operator,
personal computer
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

6.2.3 Internal[Connection[Diagram[dnd[Instrument[Connection[Examples cont.

* 6.0kW to 15.0 kW

Regenerative resistor (option)
Three-phase o generative resistor (option)

200 to 230VAC. . . X . .
(50/60 Hz) T ! THST _ FAN1 !
8y8y8,) %P Ryl —5fo— | (¥ ‘
i BB 54 | PM1/PM2/PM3|____ .
|
T

(5Ry) Servo alarm

J [ 1 FU1 1 R3 4 ) - —‘ Servomotor
Line filter i i : D1 *12v h )
i 4 cT U
= 1MC
S R4 o1 L@y o0 Y Uy T,
L 48 = s T~ Vol K
H
EnCE 2 ¥ f TR 4 —°
BA2 [C7C6C5 N : SCR1;
TT ! —_
I | e Nl
i ! '
= 1@ + Voltage - R
! detection
isolator L driver Gate drive !
$N isolator '
T T - L
: Current PCN[” PG
1 1+ DC/DC PV ASIC
o m— L ——E |
~ ~ | sion : Va
i_], - L -:C;ZS\(I( Digtal | pg [ L[ DWF \Il
Voltaget—— current signal der .
: = adjust- e amplifier| pr%ces Referoncd M (PG output)
ment ‘ Y sing pulse pro-
S - . ) i Ref I
Power Optional H +5V i(npeugrence puise
Power ON printed boarg : r
' t 1
S fotmounted @ | |G [Poaiior) | —{AZD}—| | (Specdroraue
55 i 0 V operation control reference input)
1MC Surge b )
poo-y  SUPpressor ! Analog voltage <Waddre?s " (Sequence
L__-a1 Openwhen conversion Sglection input/output)
‘L (6CN)

1 I/o
]
| ! fff ¥ Serial port cPU 1PWB /[ SGDB
e P 7—-—’1*-—(‘_&,}95 N - - - — - ~('°ADA)T

Analog monitor Digital operator,
output for observation personal computer

occurs.

534



6.2 Troubleshooting

B Instrument connection examples

+1 0
Three-Phase 200 to 230VAC _15 %
(50/60 Hz)
1MCCB )—))
Noise filter Noise filter eliminates external noise
Pwe ON F
| P or power supply switching
OFF Ez_ ~—_ Attach a surge suppressor for
iMC magnetic contactor or relay
- T T T Mot
MC R SERVOPACK U A e
S v B8
' T W C
JL—“TJ" * P
Must be !
grounded
Class 3 |
grounding |
(100Q or Iess? % r
t
. Encoder
e -
l_ | 6.0kW or more
Regenerative

resistor circuit

Power supply for open
collector reference pulse

Reference pulse
(MAX 450/kpps)

Error counter clear signal
(Active : High)

Power supply for speed,
torque reference
Maximum output current :
30 mADC

Speed reference input

+12v_ |23
{ -12V 'i24

Torque reference input
rated torque/4=1V~=+10V
Torque monitor

2V / rated torque

- 1
¢__VLGL+i<,._
2V/1000 min-" i
or 1V/1000min-!

Speed monitor

I Correctly terminate end
of the shielding wire

|
|
|
|
|

(continued to next page)
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

6.2.3 Internal[Connection[Diagram[dnd[Instrument[Connection[Examples cont.

(from previous page)

| |
+24V w24V j47 4TKQ I
LRy M ildapl
Servo ON for 1Ry ON T3 [SON_ 40 j+5 mA; }KT:—* /Servo ON _
P control for 2Ry ON ° s [PCON 441 itz — /P control , L
Reverse drive disabled for N-LS open P-LS NOT. 443 bm_fﬁi;tr—’ Reverse drive disabled
Forward drive disabled for P-LS open _x EOT 442 @_ga—_}&“* I})lrward drive dlfabled
Fe —
Alarm reset for 3Ry ON m"‘%;'w;—% :: %Fit% ;R arm reset limit ON
Reverse current limit ON for 6Ry ON  o— == everse curren1 imi
y B pcL L5 #¥3K— /Forward currentllimit ON

Forward current limit ON for 7Ry ON
5Ry OFF for Servo alarm

4Ry ON for Servo ready

8Ry ON for speed coincidence
9Ry ON for TG ON

Servo alarm ‘

Servo ready Photocoupler output

Speed ® Maximum operational voltage = 30VDC
coincidence ® Maximum operational current = 50 mA
/TGON

ON when the motor speed|;
level (set in parameter)is
Phase A{ exceeded
Phase B{ «+«— Line driver ! For absolute encoder

PG output line driver T-l made T
SN75ALS194NS, 5, s BAT .

pp— i i .

22} BATO -

Phase C'

—
P|i1ase S{

i SEN signal *5V
Linput oV et

Alarm code output
® Maximum operational voltage = 30VDC
® Maximum operational current = 20 mA

(Note)1 Signal input IineE represents twisted pair wires
2 24V power supply must be prepared by customers
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6.2 Troubleshooting

Hl Connection method between SERVOPACK and Encoder

¢ |In case of incremental encoder

Cable B9400064

2
Incremental encoder 0.128 mm 2CN _ SERVOPACK _ iCN
Al o Bue " 216 pp PMCA L 1g3l PAO 7
B White Blud IP: 217 jpa 1:34] /PAQ | IP} {,i>*
C Yellow ! | 2:18 pg _P_P?ES_B_ 1-35 PBO |
D1 White Yellow TP 219 pg 1-36), /PBO 1 [P! J}
g) Green} | 214 po PhaseC . 149l pco i |
/ F '], White Green [P, 215 oo 1-20L, /PCO ! Ip ;i>
¥ T 1
o Output line driver P Applicable
Co T-| made U1 |line driver
P SN75ALS194 or equivalent ! :
| 1
I 1 |T-1 made
e kRed — 24 PG5V ! ISN75175 or
G JBackf 21 PGOV oy i
i : T los P equivalent
i
i 1 2-2 ! '
1) SG 1 ¢
0324 mm?! | 26 ov 1 ov
. 2-3 Do
! ! | I
t i ! |
| t : 1
L .
} : y 2-7 DIR*1 'l :
Y ’
| I B
J b T (Customer’s side)
o A 220 T s
Shielded wire I N

¢ In case of absolute encoder

2
Absolute encoder 0-128 mm i 2CN __ SERVOPACK  1cN R
A Blue /= 216 p, _PhaseA 133}, pao {
g JWhite Blue , IP'; 217 op 1-34), /PAO ! TP
I
g Yellow | ,2-18 o PhaseB . 135l PBO | i
D’ JWhite Yellow $P! 219 g 1-36), /PBO__| P/
i !
E green ! ! 214 pg _Phase C 1-19) _PCO l |
F WhlteGreeT 1P: 215 pg 1-20), /Pco_ | Pt CD~
T
K| Puple i 28 pg _PhaseS3 148l PSO | |
L {White Purple P! 29 ps 1-49]7 spso ! fp!
[ ) Output line driver i ! " "
C T-I made SN75ALS194 || |Applicable line
Red or equivalent 1 || driver
HJ ! ! 2-4 4 1| | T-Imade
Gl Blackf 1| 2-1 ggg\\; I, |SN751750r
: § 1 ! 1 | equivalent
o 25 14l SEN | i 5V
} ! 22 T 12 sG | IP: d
2 [ = +
0.324 mm? | 26 i sq T 31 %
L 2 " L
: ov 1 i
White Gray \ 2.10 : :
Orange ; 2-12 121}, BAT | ! +
hite Orande IP 2-13 1-22], BATO | IPI.' T. Battery
. | #2T pIR*1 N9t -
| ! ] (Customer’s side)
& At 2:20 LTL 1-50
Shielded wire l
+
Cable DP8409123 1

*1 By connecting DIR (2CN-7) to PGOV, the motor will be in reverse connection (motor
reversed by forward reference).

*2 S phase signal is valid only when 12-bit absolute encoder is used.

Note E represents twisted pair wires.
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Appendix

Servo Adjustment

This appendix presents the basic rules for Z-Series AC SERVOPACK gain
adjustment, describes various adjustment techniques, and gives some preset
values as guidelines.

A.1 2-Series AC SERVOPACK Gain Adjustment .. 476
A.1.1 2-Series AC SERVOPACKSs and Gain Adjustment Methods . 476

A.1.2 Basic Rules for Gain Adjustment ...................... 477
A.2 Adjusting a Speed-control SERVOPACK ...... 478

A.2.1 Adjusting Using Auto-tuning . .................c....... 478

A.2.2 Manual Adjustment ........... .. .. ..o 479

A.3 Adjusting a Position-control SERVOPACK .... 482

A.3.1 Adjusting Using Auto-tuning ............. ... ... ..... 482
A.3.2 Manual Adjustment ........... .. .. . i 483
A.4 Gain Setting References .................... 487

A.4.1 Guidelines for Gain Settings According to Load Inertia Ratio 487
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SERVO ADJUSTMENT
A.1.1 ZtSeries]ACISERVOPACKs[gnd[Gain[Adjustment{Methods

A.1 3=-Series AC SERVOPACK Gain Adjustment

This section gives some basic information required to adjust the servo system.

A.1.1 >-Series AC SERVOPACKSs and Gain Adjustment Methods

Five types of Z-Series AC SERVOPACK are available: SGD, SGDA, DR1, DR2, and the
current SGDB.

The adjustment method is basically identical for each SERVOPACK type, except that
auto-tuning is not available for some types.

The SGDB, SGDA, SGD, and DR2 SERVOPACKS allow both manual adjustment by the
conventional method of observing the machine response and automatic adjustment us-
ing the internal auto-tuning function. The DR1 SERVOPACK does not offer auto-tuning.

The main parameters changed by the customer to adjust the servo system include the
following:

* Cn-04 (Speed Loop Gain)

* Cn-05 (Speed Loop Integration Time Constant)

* Cn-17 (Torque Reference Filter Time Constant)

* Cn-1A (Position Loop Gain)

In a speed-control SERVOPACK (where speed references are applied as analog volt-
ages), the position loop is controlled by the host controller, so the position loop gain is
normally adjusted at the host controller.

If adjustment is not possible at the host controller, the same adjustment can be achieved

using Cn-03 (Speed Reference Gain), but the servomotor may not reach maximum
speed for some preset values of this parameter.

A simple block diagram of the servo system is shown below.

Servo System Block Diagram

Position-control SERVO- Speed-control SERVO-

Pulse____PAGK_ _a . ... ........PACK/Z ... ,
Speeg Speed Train | Analog Voltage r----- é/ ------------------------ 1+ Motor
nnn . ; Error p|KP : ; Speed Kv _._;Current | Power _M_.',_L_@
! -} Count- (D/A + -t Control -|Control Con- "
- H er gﬁ""e"' :I" Section T] |:’Section verter ’ .
Time : ' " !
E i|  Speed Control Loop P
i| Position Control Loop e 1 @
=+ Encoder
Using Speed-control  Host Controller (supplied by customer) i SERVO- o
SERVOPACK o PACK "
Using Position-control : SERVO-
SERVOPACK « o PACK >
Host Controller Kp: Position Loop Gain
(supplied by Kv: Speed Loop Gain
customer) Ti: Integration Time Constant

Note: A position-control SERVOPACK has no D/A converter for speed refer-
ence output. This conversion is handled by internal calculations.
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A.1 Iy eries]A CISERVOPACK[Gain[Adjustment

A.1.2 Basic Rules for Gain Adjustment

1) The servo system comprises three feedback systems: position loop, speed loop, and
current loop. The response must increase from outer loop to inner loop (see Servo Sys-
tem Block Diagram, above). The response deteriorates and oscillates if this principle is
not obeyed.

The customer cannot adjust the current loop. Sufficient response is assured for the cur-
rent loop.

The customer can adjust the position loop gain and speed loop gain, as well as the speed
loop integration time constant and torque reference filter.

2) The position loop and speed loop must be adjusted to provide a balanced response.
In particular, ifthe position loop gain only is increased (adjustment with Cn-03 at the SER-
VOPACK if position loop gain adjustment is not possible at the host controller), the speed
references oscillate and the result is increased, oscillating position control times.
If the position loop gain (or Cn-03) is increased, the speed loop gain (Cn-04) must be
similarly increased.
If the mechanical system starts to oscillate after the position loop gain and speed loop
gain are increased, do not increase the gains further.

3) The position loop gain should not normally be increased above the characteristic fre-
quency of the mechanical system.
For example, the harmonic gears used in an articulated robot form a structure with ex-
tremely poor rigidity and a characteristic frequency of approximately 10 to 20 Hz. This
type of machine allows a position loop gain of only 10 to 20 (1/sec).
Conversely, the characteristic frequency of a precision machine tool such as a chip
mounter or IC bonder exceeds 70 Hz, allowing a position loop gain exceeding 70 (1/sec)
for some machines.
Therefore, although the response of the servo system (controller, servo driver, motor, de-
tectors, etc.) is animportant factor where good response is required, it is also important to
improve the rigidity of the mechanical system.

4) In cases where the position loop response is greater than or equal to the speed loop re-
sponse and linear acceleration or deceleration is attempted, the poor speed loop re-
sponse and follow-up cause an accumulation of position loop errors and result in in-
creased output of speed references from the position loop.

The motor moves faster and overshoots as a result of increased speed references, and
the position loop tends to decrease the speed references. However, the poor motor fol-
low-up due to the poor speed loop response results in oscillating speed references, as
shown in the diagram below.

If this problem occurs, reduce the position loop gain or increase the speed loop gain to
eliminate the speed reference oscillations.

Speed Reference Output with Unbalanced Position Loop Gain and Speed Loop
Gain

Speed
Reference

—— Speed references actually output from controller
--~~ Speed references calculated in controller

Time
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SERVO ADJUSTMENT
A.2.1 Adjusting[Using[Auto-tuning

A.2 Adjusting a Speed-control SERVOPACK

This section gives examples of adjusting the gains of a speed-control SERVOPACK manually
and using auto-tuning.

A.2.1 Adjusting Using Auto-tuning

The DR1 SERVOPACK does not offer auto-tuning.
B Important Points About Auto-tuning

* Speed During Auto-tuning
Auto-tuning may not function correctly if the speed is too low. Set the speed to approxi-
mately 500 min-1.
Set the speed with the parameter Cn-10 (Jog speed).

* Selecting Machine Rigidity
If the machine rigidity is unknown, select the rigidity according to the following stan-

dards.
Drive Method Machine Rigidity
SGDB, SGDA, DR2 SGD
Ball screw, direct 3 (C-003) to 7 (C-007) High/medium response
Ball screw, with reduction gears 2 (C-002) to 3 (C-003) Medium response
Timing belt 1 (C-001) to 3 (C-003) Low/medium response
Chain 1 (C-001) to 2 (C-002) Low response
Wave reduction gears* 1 (C-001) to 2 (C-002) Low response

* Product name: Harmonic Drive

Select the machine rigidity level for SGDB, SGDA and DR2 according to the table.

Level Rigidity
High

Medium

Low

Auto-tuning may not end if high response is selected for a low-rigidity machine or low
response is selected for a high-rigidity machine.
If this occurs, halt the auto-tuning and change the machine rigidity selection.
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A.2 Adjusting[d[Speed-contro[SERVOPACK

W If Auto-tuning is Unsuccessful

Auto-tuning may be unsuccessful (the end of auto-tuning not displayed) for machines
with large play or extremely low rigidity.

Similarly, auto-tuning may be unsuccessful for a machine with high load inertia (exceed-
ing 15 to 30 times the motor moment of inertia).

In these cases, use conventional manual adjustment.

Even if auto-tuning is successful for a machine with large fluctuations in load inertia or
load torque, vibrations or noise may still occur in some positions.

B Response During Operation is Unsatisfactory after Auto-tuning

Auto-tuning sets the gain and integration time constant with some safety margin (to avoid
oscillations). This can result in long positioning times.

In particular, the target position may not be reached if low response is selected, because
the machine does not move in response to the final minute references. An excessively
high setting of the integration time constant (Cn-05) during auto-tuning is one cause of
this problem.

If response is slow after auto-tuning, the speed loop gain cannot be manually increased
very much before oscillation starts.

In this case, manually reduce the integration time constant while observing the machine
behavior to ensure oscillation does not occur.

Auto-tuning does not set the torque reference filter (Cn-17) or speed reference gain
(Cn-03).

A.2.2 Manual Adjustment

Bl Parameters
The role of each parameter is briefly described below.

* Speed Loop Gain (Cn-04)
This parameter sets the speed loop response.
The response is improved by setting this parameter to the maximum value in the range
which does not cause vibrations in the mechanical system.
The following formula relates the speed loop gain to the load inertia.

Speed Loop Gain Kv [Hz] = GD+
— + 1
GD,,

x (Cn-04 Preset value)

GD| 2 Motor Axis Converted Load Inertia
GDy2: Motor Moment of Inertia

* Speed Loop Integration Time Constant (Cn-05)
The speed loop has an integration element to allow response to micro-inputs.
This integration element can produce a delay in the servo system, and the positioning
setting time increases and response becomes slower as the time constant increases.
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SERVO ADJUSTMENT

A.2.2 Manual[Adjustment cont.

However, the integration time constant must be increased to prevent machine vibration
if the load inertia is large or the mechanical system includes a element that is prone to
vibration.

The following formula calculates a guideline value.

1

T|22.3><m

Ti: Integration Time Constant (sec)
Kv: Speed Loop Gain (Hz) (calculated above)

* Torque Reference Filter Time Constant (Cn-17)
When a ball screw is used, torsional resonance may occur which increases the pitch of
the vibration noise.
This vibration can sometimes be overcome by increasing the torque reference filter
time constant.
However, this filter will produce a delay in the servo system, just like the integration time
constant, and its value should not be increased more than necessary.

* Speed Reference Gain (Cn-03)
Changing the speed reference gain (Cn-03) changes the position loop gain an equiva-
lent amount. That is, reducing the speed reference gain is equivalent to reducing the
position loop gain and increasing it is equivalent to increasing the position loop gain.
Use this parameter (Cn-03) in the following circumstances:

* No position loop gain adjustment at host controller (including cases where fine ad-
justment not possible by changing number of D/A converter bits)

» Clamping the speed reference output range to specific speeds
Normally leave at the factory setting.

NOTE For a speed-control SGD or SGDA SERVOPACK, or SGDB or DR2 SERVOPACK used for
speed control, the position loop gain (Cn-1A) is valid in zero-clamp mode only.
The position loop gain (Cn-1A) parameter is always invalid for a DR1 SERVOPACK.
For normal control, change the position loop gain at the host controller or adjust the speed
reference gain (Cn-03) in the SERVOPACK.
Changing Cn-1A does not change the position loop gain.

B Adjustment Procedure

1. Set the position loop gain at the host controller to a low value and increase the speed
loop gain (Cn-04) within the range that no abnormal noise or vibration occurs.
If adjustment of the position loop gain is not possible at the host controller, reduce the
speed reference gain (Cn-03).

2. Slightly reduce the speed loop gain from the value at step 1, and increase the position
loop gain at the host controller in the range that no overshooting or vibration occurs.
If adjustment of the position loop gain is not possible at the host controller, increase
the speed reference gain (Cn-03).
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A.2 Adjusting[4[Speed-contro[SERVOPACK

3. Determine the speed loop integration time constant (Cn-05), by observing the posi-
tioning setting time and vibrations in the mechanical system.
The positioning setting time may become excessive if the speed loop integration time
constant (Cn-05) is too large.

4. ltis not necessary to change the torque reference filter time constant (Cn-17) unless
torsional resonance occurs in the machine shafts.
Torsional resonance may be indicated by a high vibration noise. Adjust the torque ref-
erence filter time constant (Cn-17) to reduce the vibration noise.

5. Finally, fine adjustment of the position gain, speed gain, and integration time constant
is required to determine the optimum point for step response.
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A.3.1 Adjusting[Using[Auto-tuning

A.3 Adjusting a Position-control SERVOPACK

This section gives examples of adjusting the gains of a position-control SERVOPACK manu-
ally and using auto-tuning.

A.3.1 Adjusting Using Auto-tuning

The DR1 SERVOPACK does not offer auto-tuning.
B Important Points About Auto-tuning

* Speed During Auto-tuning
Auto-tuning may not function correctly if the speed is too low. Set the speed to approxi-
mately 500 min-1.
Set the speed with the parameter Cn-10 (Jog speed).

* Selecting Machine Rigidity
If the machine rigidity is unknown, select the rigidity according to the following stan-

dards.
Drive Method Machine Rigidity
SGDB, SGDA, DR2 SGD
Ball screw, direct 3 (C-003) to 7 (C-007) High/medium response
Ball screw, with reduction gears 2 (C-002) to 3 (C-003) Medium response
Timing belt 1 (C-001) to 3 (C-003) Low/medium response
Chain 1 (C-001) to 2 (C-002) Low response
Wave reduction gears* 1 (C-001) to 2 (C-002) Low response

* Product name: Harmonic Drive

Select the machine rigidity level for SGDB, SGDA and DR2 according to the table.

Level Rigidity
High

Medium

Low

Auto-tuning may not end if high response is selected for a low-rigidity machine or low
response is selected for a high-rigidity machine.
If this occurs, halt the auto-tuning and change the machine rigidity selection.
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A.3 Adjustingld[Position-contro[SERVOPACK

W If Auto-tuning is Unsuccessful

Auto-tuning may be unsuccessful (the end of auto-tuning not displayed) for machines
with large play or extremely low rigidity.

Similarly, auto-tuning may be unsuccessful for a machine with high load inertia (exceed-
ing 15 to 30 times the motor moment of inertia).

In these cases, use conventional manual adjustment.

Even if auto-tuning is successful for a machine with large fluctuations in load inertia or
load torque, vibrations or noise may still occur in some positions.

B Response During Operation is Unsatisfactory after Auto-tuning

Auto-tuning sets the gain and integration time constant with some safety margin (to avoid
oscillations). This can result in long positioning times.

In particular, the target position may not be reached if low response is selected, because
the machine does not move in response to the final minute references. An excessively
high setting of the integration time constant (Cn-05) during auto-tuning is one cause of
this problem.

If response is slow after auto-tuning, the speed loop gain cannot be manually increased
very much before vibration starts.

In this case, manually reduce the integration time constant while observing the machine
behavior to ensure oscillation does not occur.

Auto-tuning does not set the torque reference filter (Cn-17).

A.3.2 Manual Adjustment

Bl Parameters
The role of each parameter is briefly described below.

* Speed Loop Gain (Cn-04)
This parameter sets the speed loop response.
The response is improved by setting this parameter to the maximum value in the range
which does not cause vibrations in the mechanical system.
The following formula relates the speed loop gain to the load inertia.

Speed Loop Gain Kv [Hz] = GD+
L2 1
GD),

x (Cn-04 Preset value)

GD| 2 Motor Axis Converted Load Inertia
GDy2: Motor Moment of Inertia

* Speed Loop Integration Time Constant (Cn-05)
The speed loop has an integration element to allow response to micro-inputs.
This integration element can produce a delay in the servo system, and the positioning
setting time increases and response becomes slower as the time constant increases.
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A.3.2 Manual[Adjustment cont.

However, the integration time constant must be increased to prevent machine vibration
if the load inertia is large or the mechanical system includes a vibration elements.
The following formula calculates a guideline value.

1

T|22.3xm

Ti: Integration Time Constant (sec)
Kv: Speed Loop Gain (Hz) (calculated above)

* Torque Reference Filter Time Constant (Cn-17)
When a ball screw is used, torsional resonance may occur which increases the pitch of
the vibration noise.
These vibrations can sometimes be overcome by increasing the torque reference filter
time constant.
However, this filter can produce a delay in the servo system, as is the integration time
constant, and its value should not be increased more than necessary.

* Position Loop Gain
The position loop gain parameter sets the servo system response.
The higher the position loop gain is set, the better the response and shorter the position-
ing times.
To enable a high setting of the position loop gain, increase the machine rigidity and raise
the machine characteristic frequency.
Increasing the position loop gain only to improve the response can result in oscillating
response of the overall servo system, that is, the speed references output from the posi-
tion loop oscillate. Therefore, also increase the speed loop gain while observing the re-
sponse.

B Adjustment Procedure
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1. Set the position loop gain to a low value and increase the speed loop gain (Cn-04)
within the range that no abnormal noise or oscillation occurs.

2. Slightly reduce the speed loop gain from the value at step 1, and increase the position

loop gain in the range that no overshooting or vibration occurs.

3. Determine the speed loop integration time constant (Cn-05), by observing the posi-

tioning set time and vibrations in the mechanical system.
The positioning set time may become excessive if the speed loop integration time
constant (Cn-05) is too large.

4. ltis not necessary to change the torque reference time constant (Cn-17) unless tor-

sional resonance occurs in the machine shafts.
Torsional resonance may be indicated by a high vibration noise. Adjust the torque ref-
erence filter time constant to reduce the vibration noise.

5. Finally, fine adjustment of the position gain, speed gain, and integration time constant

is required to determine the optimum point for step response, etc.



A.3 Adjustingld[Position-contro[SERVOPACK

B Functions to Improve Response

The mode switch, feed-forward, and bias functions improve response.

However, they are not certain to improve response and may even worsen it in some
cases. Follow the points outlined below and observe the actual response while making
adjustments.

* Mode Switch
The mode switch improves the transition characteristics when the torque references
become saturated during acceleration or deceleration.
Above the set level, the speed loop control switches from Pl (proportional/integral) con-
trol to P (proportional) control.

* Feed-forward Function
Use feed-forward to improve the response speed. However, feed-forward may be inef-
fective in systems where a sufficiently high value of position loop gain is not possible.
Follow the procedure below to adjust the feed-forward amount (Cn-1D).

1. Adjust the speed loop and position loop, as described above.

2. Gradually increase the feed-forward amount (Cn-1D), such that the positioning com-
plete (/COIN) signal is output early.

At this point, ensure that the positioning complete (/COIN) signal breaks up (alter-
nately turns ON/OFF) and that the speed does not overshoot. These problems can
arise if the feed-forward is set too high.

For all types of SERVOPACK except DR1, a primary delay filter can be applied to
feed-forward. This filter can be used to correct breakup (alternatingly turning ON/
OFF) of the positioning complete (/COIN) signal or speed overshoot arising when
feed-forward is activated.

* Bias Function
When the lag pulses in the error counter exceeds the positioning complete width
(Cn-1B), the bias amount (Cn-1C) is added to the error counter output (speed refer-
ence). If the lag pulses in the error counter lies within the positioning complete width
(Cn-1B), the bias amount (Cn-1C) is no longer added.
This reduces the number of pulses in the error counter and shortens the positioning
time.
The motor speed becomes unstable if the bias amount is too large.
Observe the response during adjustment as the optimum value depends on the load,
gain, and positioning complete width.
Set Cn-1C to zero (0) when the bias is not used.

Bias Function

Speed Motor Speed with No Bias
Speed  — Motor Speed with Bias
Reference

Time

Positioning Complete
(/COIN) Signal ON OFF ON
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A.3.2 Manual[Adjustment cont.
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The adjustment procedures described above are common for all Yaskawa digital AC SER-
VOPACKSs. However, not all functions are available on each SERVOPACK. Consult the tech-
nical specifications of your SERVOPACK for details.

The adjustment procedures are also identical for conventional analog servos. However, in
this case, the adjustments are made using potentiometers instead of the parameters.



A.4 Gain[§etting[References

A.4 Gain Setting References

This section presents tables of load inertia values for reference when adjusting the gain.

A.4.1 Guidelines for Gain Settings According to Load Inertia Ratio

Adjustment guidelines are given below according to the rigidity of the mechanical system
and load inertia. Use these values as guidelines when adjusting according to the proce-
dures described above.

These values are given as guidelines only. Oscillations and poor response may occur
inside the specified value ranges. Observe the response (waveform) when optimizing
the adjustment.

Higher gains are possible for machines with high rigidity.

Bl Machines with High Rigidity

Ball Screw, Direct Drive Machines
Example: Chip mounter, IC bonder, precision machine tools

Load/Inertia Ratio Position Loop Gain Speed Loop Gain Speed Loop
(GD_2/GDy?) (Cn-1A) [1/s] (Cn-04) Integration Time
Constant
(Cn-05) [ms]
1x 50to 70 50to 70 5t0 20
3 X 100 to 140 Slightly increase for
5 x 150 to 200 inertia ratio of 20 x, or
10 x 270 to 380 greater.
15 x 400 to 560
20 x 500 to 730
30 x 700 to 1100

For aninertia ratio of 10 x, or greater, slightly reduce the position loop gain and speed
loop gain below the values shown and set the integration time constant to a higher
value before starting the adjustment.

As the inertia ratio increases, set the position loop gain and speed loop gain to the
lower limit of the range of values specified. Conversely, increase the speed loop in-
tegration time constant.

Bl Machines with Medium Rigidity

Machines driven by ball screw through reduction gears, or machines directly driven
by long ball screws.
Example: General machine tools, orthogonal robots, conveyors
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A.4.1 Guidelines[for{Gain[§ettings[A ccordingto[LoadInertia[Ratio cont.

Load/Inertia Ratio Position Loop Gain Speed Loop Gain Speed Loop
(GD_2/GDy?) (Cn-1A) [1/s] (Cn-04) Integration Time
Constant (Cn-05)
[ms]

1x 30 to 50 30 to 50 10 to 40

3 X 60 to 100 Slightly increase for

5 x 90to 150 inertia ratio of 20 x, or

10 x 160 to 270 greater.

15 x 240 to 400

20 x 310 to 520

30 x 450 to 770

For aninertia ratio of 10 x, or greater, slightly reduce the position loop gain and speed
loop gain below the values shown and set the integration time constant to a higher
value before starting the adjustment.

As the inertia ratio increases, set the position loop gain and speed loop gain to the
lower limit of the range of values specified. Conversely, increase the speed loop in-
tegration time constant.

B Machines with Low Rigidity

Machines driven by timing belts, chains or wave reduction gears (product name: Har-
monic Drive).
Example: Conveyors, articulated robots

Load/Inertia Ratio Position Loop Gain Speed Loop Gain Speed Loop
(GD_2/GDy?) (Cn-1A) [1/s] (Cn-04) Integration Time
Constant (Cn-05)
[ms]

1x 10 to 20 10 to 20 50 to 120

3x 20to 40 Slightly increase for

5 X 30 to 60 inertia ratio of 20 x, or

10 x 50 to 110 greater.

15 x 80 to 160

20 x 100 to 210

30 x 150 to 310

For an inertia ratio of 10 x, or greater, slightly reduce the position loop gain and speed
loop gain below the values shown and set the integration time constant to a higher
value before starting the adjustment.

As the inertia ratio increases, set the position loop gain and speed loop gain to the
lower limit of the range of values specified. Conversely, increase the speed loop in-
tegration time constant.
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When a speed-control SERVOPACK is used, set the position loop gain at the host con-
troller.

If the position loop gain cannot be set at the host controller, adjust the SERVOPACK
speed reference gain (Cn-03).

The position loop gain (Cn-1A) of a speed-control SERVOPACK is valid in zero-clamp
mode only.

The position loop gain is determined from the following relationship.

Kp [1/s]:  Position loop gain
Vs [PPS]: Steady speed reference
e: (pulse): Steady error

(The number of pulses in the error counter at steady speed.)
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Appendix

List of I/O Signals

This appendix lists I/O signal terminals (connector 1CN) on SERVOPACKSs
which connect to a host controller or external circuit.

SERVOPACK
SGDB-15AD

POWER
AR 80 soN
Orow
Y YASKAWA

o et MGk
. |or or externalt

..............

NOTE 1) Refer to Chapter 3 for details of how to use 1/O signals.

2) Note that the functions of I/O signal terminals differ according
to the memory switch (Cn-01, Cn-02) settings.
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LIST OF 1/O SIGNALS

List of Input Output Signals

Number “x.x.X” in box represents a section number corresponding to each signal name. For
example, represents Section 3.2.1.

1CN Termi- |Abbre- Signal name
nal Number |viated
symbol
1 SG Signal ground
2 SG Signal ground
3 PL1 Power supply for open collector *2
reference
4 SEN Sensor ON *6
5 V-REF Speed reference input *1
6 SG Signal ground
7 PULS Reference pulse input *2
8 /PULS
9 T-REF Torque reference input *1
10 SG Signal ground
1 SIGN Reference sign input *2
12 /SIGN
13 PL2 Power supply for open collector *2
reference
14 /CLR Clear signal input *2
15 CLR
16 TRQ-M Torque monitor *3
17 VTG-M Speed monitor *3
18 PL3 Power supply for open collector *2
reference
19 PCO C phase output signal
20 /PCO
21 BAT Back-up battery input 385 |6
22 BATO
23 +12V Power supply for analog reference 321 ||*1
24 -12V
25 /N-CMP, Speed coincidence output/position- [3.7.4 ||*4
/COIN+ ing completion signal 3.7.3
26 /N-CMP, Speed coincidence output/positioning| 3.7.4 ||*4
/COIN- completion signal 3.7.3
27 /TGON+ Rotating detection *4
28 /TGON-
29 /S-RDY+ Servo ready 377 ||*4
30 /S-RDY-
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31 ALM+ Alarm output

32 ALM-

33 PAO A phase output signal

34 /PAO

35 PBO B phase output signal 3.2.3

36 /PBO

37 ALO1 Alarm code output

38 ALO2

39 ALO3

40 /S-ON Servo ON

M /P-CON Proportional control *5
(P control) reference

42 P-OT Forward drive disabled

43 N-OT Reverse drive disabled

a4 /ALMRST | Alarm reset

45 /P-CL Forward torque limit *5

46 /N-CL Reverse torque limit *5

a7 +24VIN |24V external power
supply input

48 PSO S phase input signal *6

49 /PSO

50 FG Frame ground 3.2.3

*1 Used for analog reference
*2 Used for pulse reference

*3 Specifications vary depending on bits 6, 7 of Cn-02 .. . ...

*4 Specifications vary according to setting values of Cn-2D
*5 Specifications vary according to setting values of Cn-2B

............................. See page 558
.............................. See page 558

.. refer to page 559

*6 Used only for absolute encoder (used only when bit E of Cn-01 equal to 1)

... refer to Appendix D (page 569)
... refer to page 559
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*1 Signals used for analog reference

*2

For speed control

Specifica- Speed control Speed control with torque limit Speed control with torque
tions by analog voltage reference feed-forward
Cn-02 Cn-02 Cn-02
Setting Bit8=0 Bit8 =1 Bit8=0
Bit9=0 Bit9=0 Bit9 =1
5 V-REF | Speed reference V-REF | Speed reference______ | V-REF | Speed referenc
9 Terminal unused T-REF | Torque limit [3:2.9 | T-REF | Torque feed- @
input forward reference

For torque control

Specifica-
tions

Torque control

Torque control with speed limit
by analog voltage reference

Setting

Cn-02
Bit2=0

Cn-02
Bit 2= 1

number
5 Terminal unused V-REF [ Speed limit value
3.1.3
9 T-REF | Torque reference T-REF | Torque reference
Signals used for pulse reference
Specifica- | Sign + pulse train input refer- CCW pulse + CW pulse refer- Two phase pulse reference
tions ence ence with 90° phase difference
Setting Cn-02 Cn-02 Cn-02 bits 5, 4, 3
Bit5=0 Bit5=0 =0, 1, 0 (x1 multiplication)
Bit4=0 Bit4=0 =0, 1, 1 (x2 multiplication)
Bit3=0 Bit3 =1 =1, 0, 0 (x4 multiplication)
7 PULS Reference pulse input | PULS Forward reference PULS A phase reference
3.2.2 3.2.2 L
11 SIGN Reference sign input SIGN Reverse reference SIGN B phase reference
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*3 Analog monitor signals
Control | = e Speed mode Position con- | Torque control
mode trol
Setting Cn-02 Cn-02
Bit6=0 Bit6 =1
1CN
Terminal
number
16 TRQ-M | Torque monitor TRQ-M | Speed reference moni- | Reference X
tor pulse speed
monitor
Setting Cn-02 Cn-02
Bit7=0 Bit7 =1
17 VTG-M | Speed monitor VTG-M X Position error X
monitor
Note x means don’t care for voltage values.
*5
Specifica- Speed control Torque control Speed control
tions Position control

(contact reference)

Setting

number

Cn-2B=0, 1

Cn-2B=2

Cn-2B=3,4,5,6

Torque ~—— Speed

41 /P-CON | Proportional control ref- | --- Terminal unused /P-CON | Rotation direction refer-

erence ence for contact input
speed selection

45 /P-CL Forward (Reverse) /P-CL Forward (Reverse) /P-CL Contact input speed
torque limit torque limit selection (control mode

46 IN-CL IN-CL /N-CL | switching)

Specifica- Position~—— Speed Speed control with zero clamp | Position control with reference

tions Position—— Torque

pulse inhibit function

Setting

1CN

Cn-2B=7,8,9

Cn-2B =10

Cn-2B =11

Terminal

number

41 /P-CON | Control mode switching | /P-CON | Zero clamp operation | /P-CON | Reference pulse inhibit
signal reference reference

45 /P-CL Forward (Reverse) /P-CL Forward (Reverse) /P-CL Forward (Reverse)

46 /N-CL torque limit /N-CL torque limit /N-CL torque limit
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Appendix

List of Parameters

>-Series SERVOPACKSs provide many functions, and have parameters
called “parameters” to allow the user to select each function and perform fine
adjustment. This appendix lists these parameters.

Parameters are divided into the following two types:

1) Memory switch Each bit of this switch is turned ON or OFF to select a
Cn-01, Cn-02 function.

2) Parameter setting | A numerical value such as a torque limit value or speed
Cn-03 and later loop gain is set in this constant.

NOTE 1) Referto Chapter 3 for details of how to use parameters.

2) For details of how to set parameters, refer to Section 4.1.6
Operation in Parameter Setting Mode.
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LIST OF USER CONSTANTS

List of Parameters (Parameter Setting)

Category Parame- Code Name Unit Lower Upper Factory | Re-
ter No. Limit Limit Setting | mar
ks
Cn-00 Not a parameter. (Cn-00 is used to select a special mode for digital operator)
Cn-01 Memory switch (See page 564)bit E (encoder selection) *2
Cn-02 Memory switch (See page 566) *2(Except bit 6, 7, E)
Basic Cn-11 PULSNO Number of encoder P/R 513 32768 *1 *2
Constants pulses
Cn-2B CTLSEL Control method *1 0 11 0 *2
selection
Cn-2A MTRSEL Motor selection *1 0 254 *1 *2
Gain Related | Cn-03 VREFGN Speed reference (min~H/V |10 2000 *1
Constants adjustment gain
Cn-04 LOOPHZ Speed loop gain Hz 1 2000 80 *3
Cn-05 PITIME Speed loop integration {0.01 ms | 200 51200 2000 *3
time constant
Cn-1A POSGN Position loop gain 1/s 1 1000 40 *3
Cn-1C BIASLV Bias min-"1 0 450 0
Cn-1D FFGN Feed-forward % 0 100 0
Cn-17 TRQFIL Torque reference filter | 0.1 ms 0 250 *5
time constant
Cn-28 NFBCC Speed loop com- 0 100 0
pensation constant
Cn-0C TRQMSW | Mode switch torque % 0 800 200
reference
Cn-0D REFMSW | Mode switch speed min-1 0 10000 0
reference
Cn-0E ACCMSW | Mode switch accelera- | 10 min-'/s | 0 3000 0
tion
Cn-OF ERPMSW | Mode switch error reference | O 10000 0
pu|3e unit
Reference re- | Cn-0A PGRAT PG dividing ratio P/R 16 32768 *1
lated Cn-24 RATB Electronic gear ratio | --- 1 65535 4 *2
constants (numerator)
Cn-25 RATA Electronic gear ratio 1 65535 1 *2
(denominator)
Cn-07 SFSACC Soft start acceleration | ms 0 10000 0 *4
time
Cn-23 SFSDEC Soft start deceleration | ms 0 10000 0 *4
time
Cn-26 ACCTME Position reference ac- | 0.1 ms 0 640 0
celeration/deceleration
constant
Cn-27 FFFILT Feed-forward filter 0.1 ms 0 640 0
Torque Re- Cn-08 TLMTF Forward rotation % 0 800 800
lated torque limit
Constants Cn-09 TLMTR Reverse rotation % 0 800 800
torque limit
Cn-18 CLMIF Forward external cur- | % 0 800 100
rent limit
Cn-19 CLMIR Reverse external cur- | % 0 800 100

rent limit
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Category Parame- Code Name Unit Lower Upper Factory | Re-
ter No. Limit Limit Setting | mar
ks
Cn-06 EMGTRQ Emergency stop % 0 800 800
torque
Cn-13 TCRFGN Torque reference gain | 0.1 V/ 10 100 30
100%
Cn-14 TCRLMT Speed limit for torque | min~T 0 10000 10000
control
Sequence Re- | Cn-2D OUTSEL Output signal selection | *1 110 666 210
lated Cn-0B |TGONLV | Zero-speed level min-1 1 10000 20
Constants -
Cn-29 ZCLVL Zero clamp level min-1 0 10000 10
Cn-22 VCMPLV Speed coincidence min-"1 0 100 10
signal output range
Cn-1B COINLV Positioning completion | reference | 0 250 7
range unit
Cn-1E OVERLV Overflow 256 refer- |1 32767 1024
ence unit
Cn-12 BRKTIM Time delay from brake | 10 ms 0 50 0
reference until servo
OFF
Cn-15 BRKSPD Speed level for brake | min-T 0 10000 100
reference output dur-
ing motor operation
Cn-16 BRKWAI Output timing of brake | 10 ms 10 100 50
reference during motor
operation
Other Cn-10 JOGSPD | Jog speed min-"1 0 10000 500
Constants Cn-1F SPEED1 1st speed (contact in- | min—! 0 10000 100
put speed control)
Cn-20 SPEED2 2nd speed (contact in- | min~T 0 10000 200
put speed control)
Cn-21 SPEEDS3 3rd speed (contact in- | min~? 0 10000 300
put speed control)
Cn-2C PGPWR PG power supply volt- | 0.1 mV 52000 58000 52500
age change

|:| : Parameters must be set and checked before turning the motor power ON.

Note *1 Referto page 568.
*2 After changing the setting, always turn the power OFF, then ON. This makes the new
setting valid.
*3  Automatically set by auto tuning function
*4  To use soft start function, always set both Cn-07 and Cn-23.
*5 6.0kWorless:4, 7.5kW:8, 11.0to15.0kW: 16

563



LIST OF USER CONSTANTS

List of Parameters (Memory Switch Setting) (1)

Param- | Bit Setting Factory
eter No. | No. Setting
Input signal Cn-01 0 0 1 0
enable/disable Uses servo ON input (/S-ON). Does not use servo ON input (/S-
ON). Servo is always ON.
1 |o 1 0
Uses SEN signal input (SEN) when | Does not use SEN signal input
absolute encoder is used. (SEN) when absolute encoder is
used. SERVOPACK automatically
treats signal voltage as high level.
2 0 1 0
Uses forward rotation prohibited in- | Does not use forward rotation pro-
put (P-OT). hibited input (P-OT). Forward rota-
tion is always possible.
3 0 1 0
Uses reverse rotation prohibited in- | Does not use reverse rotation pro-
put (N-OT). hibited input (N-OT). Reverse rota-
tion is always possible.
Reserved 4 Reserved : Setting = 0 (do not change the setting) 0
Operation per- 5 0 1 0
formed at re- Resets servo alarm status at power | Remains in servo alarm status at
covery from recovery from its momentary power | power recovery from momentary
power loss loss. power loss.
Sequence 6 0 1 0
selection at. Stops the motor by applying dynamic | Makes the motor coast to a stop at
alarm condition brake (DB)at base block. base block.
7 0 1 *
At base block, stops the motor by At base block, stops the motor by
applying dynamic brake (DB)and applying dynamic brake (DB)but
then release DB. does not release DB.
8 0 1 0
Stops the motor according to bit 6 Decelerates the motor to a stop by
setting when overtravel is detected applying the torque specified in
(P-OT, N-OT). Cn-06 when overtravel is detected
(P-OT, N-OT).
9 0 1 0
When overtravel is detected (P-OT, When overtravel is detected (P-OT,
N-OT), decelerates the motor to a N-OT), decelerates the motor to a
stop by applying the torque specified | stop by applying the torque specified
in Cn-06 and then performs Servo in Cn-06 and then turns the zero-
OFF. clamp.
Process selec- A 0 1 0
tion for Servo Clears error pulse at Servo OFF Does not clear error pulse at Servo
OFF OFF
Mode switch B 0 1 0
selection Uses mode switch function. Follows | Does not use mode switch function.
Cn-01 bits D, C
D-C |0-0 0-1 1-0 1-1 0-0
Uses internal Uses speed ref- | Uses accelera- Uses error pulse
torque reference |erence as a tion as a condi- | as a condition
as a condition condition tion (Level setting :
(Level setting : (Level setting : (Level setting : Cn-0E)
Cn-0C) Cn-0D) Cn-0E)
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Parame- | Bit Setting Factory
ter No. | No. Setting
Encoder selec- | Cn-01 E 0 1 *2
tion Uses incremental encoder. Uses absolute encoder.
Reserved F Reserved : Setting = 0 (do not change the setting) 0

NOTE

|:| : Parameters must be set and checked before turning the motor power ON.
*1 less than or equal to 1.5 kW : 1 greater than or equal to 2.0 kW : 0
*2 If Applicable motor is SGMG, SGMS, SGM, SGMP type : 0 SGMD type : 1

For the Cn-01 memory switch, always turn the power OFF, then ON after changing the set-
ting. This makes the new setting valid.

565



LIST OF USER CONSTANTS

List of Parameters (Memory Switch Setting) (2)

(450 kpps max)

Selects filter time constant ’large’.
(200 kpps max)

Pa- Bit No. Setting Facto-
rame- ry Set-
ter ting
No.
Rotation direc- |Cn-02 |0 0 1 0
tion selection Defines counterclockwise (CCW) Defines clockwise (CW) rotation as
rotation as forward rotation. forward rotation (reverse rotation
mode).
Home position 1 0 1 0
error proces- Detects home position error (when Does not detect home position error.
sing selection absolute encoder is used).
Analog speed 2 0 1 0
limit function Does not use analog speed limit Uses analog speed limit function
function
Reference 5-4-3 (0-0-0 0-0-1 0-1-0 0-1-1 1-0-0 0-0-0
pulse form Sign + Pulse |CW+CCW | A-phase + B- | A-phase + B- | A-phase + B-
phase (x1 phase (x2 phase (x4
multiplica- multiplica- multiplica-
tion) tion) tion)
Analog monitor 6 0 1 0
selection Outputs torque to TRQ-M Outputs reference speed to TRQ-M
7 0 1 0
Outputs speed to VTG-M Outputs position error to VTG-M
Analog current 8 0 1 0
limit function Does not use analog current limit Uses analog current limit function
function
Torque feed-for- 9 0 1 0
ward function Does not use torque feed-forward Uses torque feed-forward function
function
Clear signal A 0 1 0
Clears the error counter when an er- | Clears the error counter on the ris-
ror counter clear signal is at high ing edge of an error counter clear
level signal
Reserved B Reserved : Setting = 0 (do not change the setting) 0
Torque filter C 0 1 *
Uses torque filter as primary filter Uses torque filter as secondary filter
Reference D 0 1 0
pulse form Does not invert reference pulse log- | Inverts reference pulse logic
ic
Position error E 0 1 0
monitor Displays position error in x1 refer- | Displays position error in x100 refer-
ence units while in monitor mode ence units while in monitor mode
Reference F 0 1 0
pulse filter Selects filter time constant 'small’.

NOTE

566

*5.0kW orless: 0,

6.0kW or more : 1

For the Cn-02 memory switch, always turn the power OFF, then ON after changing the set-

ting. This makes the new setting valid. However, bits 6, 7, E become valid immediately after
setting




*1 Control method selection (Cn-2B) setting values

Setting values Control method

0 Speed control (analog reference)

1 Position control (pulse train reference)

2 Torque control (analog reference)

3 Speed control (contact reference) +Speed control (0 reference)

4 Speed control (contact reference) +Speed control (analog reference)
5 Speed control (contact reference) +—Position control (pulse train reference)
6 Speed control (contact reference) +Torque control (analog reference)
7 Position control (pulse train reference) ++Speed control (analog reference)
8 Position control (pulse train reference) ++Torque control (analog reference)
9 Torque control (analog reference) +Speed control (analog reference)
10 Speed control (analog reference) +—Zero clamp control

11 Position control (pulse train reference) ++Position control (inhibit)

* Outputs signal selection (CN-2D) setting values
Selects which function of signal sent to output signal of 1CN.

1st decimal digit to select function of CN-25, 26 (/COIN, /V-CMP)
2nd decimal digit to select function of CN-27, 28 (/TGON)
3rd decimal digit to select function of CN-29, 30 (/S-RDY)

Setting value Function

/COIN, /V-CMP (only assigned to 1CN-25, 26)
/TGON

/S-RDY

/CLT

/BK

OL warning

OL alarm

|| Bh[W|IN|=|O
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LIST OF USER CONSTANTS
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* Factory settings

SERVOPACK Applicable mo- | Cn-2A | Cn-11 Cn-03
models tor type Cn-0A
SGDB-05ADG SGMG-05ACIA 142 8192 250
SGDB-10ADG SGMG-09AJA 143
SGDB-15ADG SGMG-13ACJA 144
SGDB-20ADG SGMG-20ACJA 145
SGDB-30ADG SGMG-30ACJA 146
SGDB-44ADG SGMG-44AA 147
SGDB-60ADG SGMG-55ACA 148
SGDB-75ADG SGMG-75ACA 149
SGDB-1AADG SGMG-1AACJIA 140
SGDB-1EADG SGMG-1EACJIA 150
SGDB-03ADM SGMG-03A[IB 171 8192 167
SGDB-07ADM SGMG-06A[IB 172
SGDB-10ADM SGMG-09A[B 173
SGDB-15ADM SGMG-12AB 174
SGDB-20ADM SGMG-20AIB 175
SGDB-30ADM SGMG-30A[IB 176
SGDB-44ADM SGMG-44AB 177
SGDB-60ADM SGMG-60AIB 178
SGDB-10ADS SGMS-10ACJIA 163 4096 500
SGDB-15ADS SGMS-15AC0A 164
SGDB-20ADS SGMS-20ACJA 165
SGDB-30ADS SGMS-30ACJA 166
SGDB-44ADS SGMS-40ACJA 167
SGDB-50ADS SGMS-50ACJA 168
SGDB-30ADD SGMD-22AJA 155 1024 333
SGDB-44ADD SGMD-32AJA 156
SGDB-50ADD SGMD-40AJA 157
SGDB-05AD SGM-04A 106 2048 500
SGDB-10AD SGM-08A 107
SGDB-05ADP SGMP-04A 126 2048 500
SGDB-10ADP SGMP-08A 127
SGDB-15ADP SGMP-15A 128




Appendix

List of Alarm Displays

SGDB SERVOPACK allows up to 10 last alarms to be displayed at a digital
operator. This function is called a trace-back function.

Alarm number Alarm display

This appendix provides the name and meaning of each alarm display.

For details of how to display an alarm, refer to the following section:
Section 4.2.1 Operation in Alarm Trace-back Mode

For the cause of each alarm and the action to be taken, refer to the following
section:
Section 6.2.1 Troubleshooting Problems with Alarm Display
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LIST OF ALARM DISPLAYS

Alarm Display
Alarm Alarm Output Alarm Name Meaning Remarks
Display Alarm Code Output ALM
on Digital Out-
Operator | ALO1 | ALO2 | ALO3 | pyt

A.00 OFF OFF OFF OFF Absolute data | Absolute data fails to be re- For absolute en-
error ceived, or received absolute coder only

data is abnormal.

A.02 OFF OFF OFF OFF Parameter Checksum results of parame-
breakdown ters are abnormal.

A.04 OFF OFF OFF OFF Parameter set- | The parameter setting is outside
ting error the allowable setting range.

A.10 ON OFF OFF OFF Overcurrent An overcurrent flowed through

the power transistor.

A.30 ON ON OFF OFF Detection of re- | Regenerative circuit is faulty
generative er-
ror

A.31 ON ON OFF OFF Position error Position error pulse has ex-
pulse overflow | ceeded the value set in parame-

ter Cn-1E (overflow).

A.40 OFF OFF ON OFF Main circuit Main circuit voltage is abnormal
voltage error
detection

A.51 ON OFF ON OFF Overspeed Rotation speed of the motor has | Detection level =

exceeded detection level Maximum rotation
speed x 1.1 or x1.2

A.71 ON ON ON OFF Overloaded The motor was running for sev-

(high load) eral seconds to several tens of
seconds under a torque largely
exceeding ratings.

A72 ON ON ON OFF Overloaded The motor was running continu-
(low load) ously under a torque largely ex-

ceeding ratings

A.80 OFF OFF OFF OFF Absolute en- The number of pulses per abso- | For absolute en-
coder error lute encoder revolution is abnor- | coder only

mal.

A.81 OFF OFF OFF OFF Absolute en- All three power supplies for the | For 12 bit absolute
coder backup | absolute encoder (+5 V, battery | encoder only
error and internal capacitor) have

failed.

A.82 OFF OFF OFF OFF Absolute en- The checksum results of abso- | For 12 bit absolute
coder check- lute encoder memory is abnor- | encoder only
sum error mal.

Checksum

An automatic check function for a set of data such as parameters. It stores the sum of pa-
rameter data, recalculates the sum at specific timing, and then checks whether the stored
value matches the recalculated value. This function is a simple method of checking whether

a set of data is correct.
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Alarm Alarm Output Alarm Name Meaning Remarks
DlsQIa_y Alarm Code Output ALM
on Digital Out-
Operator | ALO1 | ALO2 | ALO3 put
A.83 OFF OFF OFF OFF Absolute en- Battery voltage for the absolute | For 12 bit absolute
coder battery encoder is abnormal. encoder only
error
A.84 OFF OFF OFF OFF Absolute en- Received absolute data is ab- For 12 bit absolute
coder data er- | normal. encoder only
ror
A.85 OFF OFF OFF OFF Absolute en- The motor was running at a For 12 bit absolute
coder over- speed exceeding 400 min1 encoder only
speed when the absolute encoder was
turned ON.

OFF: Output transistor is OFF
ON: Output transistor is ON
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LIST OF ALARM DISPLAYS

Alarm Dis- Alarm Output Alarm Name Meaning Remarks

play on

Digital Op- Alarm Code Output gl’:l:l_l

erator ALO1 | ALO2 | ALO3 put

A.A1 ON ON ON OFF Heat sink over- | Heat sink of SERVOPACK was
heated overheated

A.b1 OFF OFF OFF OFF Reference in- | SERVOPACK CPU failed to de-
put read error | tect reference input.

A.C1 ON OFF ON OFF Servo overun The servomotor (encoder) ran
detected out of control.

A.C2 ON OFF ON OFF Encoder output | Phases A, B and C output by
phase error the encoder are abnormal.

A.C3 ON OFF ON OFF Encoder A-, B- | Wiring in encoder phase A or B
phase discon- | is disconnected.
nection

A.C4 ON OFF ON OFF Encoder C- Wiring in encoder phases C is
phase discon- | disconnected.
nection

A.F1 OFF ON OFF OFF Power lines One phase is not connected in
open phase the main power supply

A.F3 OFF ON OFF OFF Power loss er- | A power interruption exceeding | only when bit 5 of
ror one cycle occurred in AC power | Cn-01 set to 1

supply.

CPF00 Undefined Digital operator | Digital operator fails to commu- | These alarms are
transmission nicate with SERVOPACK even | not stored in alarm
error 1 five seconds after power is trace-back

turned ON. memory.

CPFO1 Undefined Digital operator | Transmission error has oc-
transmission curred five consecutive times.
error 2

A.99 OFF | OFF | OFF | ON Not an error Normal operation status

OFF: Output transistor is OFF
ON: Output transistor is ON
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Numbers

1CN connector
dimensional drawings, 481
specifications, 481

1CN connector kit, 31

A

absolute data
exchange sequence, 156
transmitting sequence, 158

absolute value detection system, 152
alarm, display, list, 570

alarm code output, 127

alarm output signals, wiring, 127
alarm traceback data, clearing, 213
alarm traceback mode, 194

alarms
display, 160
troubleshooting, 503
Servo, resetting using Digital Operator, 180
servo, reset, 180

alignment, 25
radial load, 26
thrust load, 26

analog monitor, 99

autotuning, 204
adjustment of position control Servopacks, 546
adjustment of speed-control Servopacks, 542
precautions, 201

autotuning function, 117
Digital Operators, 201

battery, 155
absolute encoder, 480
replacement, absolute encoder, 502

bits, turning ON and OFF, 189

brake power supply, 31
dimensional drawings, 466
internal circuit, 467
specifications, 466

INDEX

C

cables, 32, 142

encoders
dimensional drawings, 469
specifications, 469

for connecting PC and Servopack, 494

motor
connectors, 462
dimensional drawings, 446
specifications, 446

specifications, 442

tension, 142

comparators, 9

connections
contact input signal terminals, 77
contact output signal terminals, 78

connector kits, 447
dimension drawings, 447
specifications, 447

connector terminal block conversion unit, 31, 483

connectors

1CN, test run, 42

2CN, reverse rotation mode, 55

absolute encoder, 168, 170

Digital Operator, 175

encoder cables, 462

incremental encoder, 167, 169

motor cables, 462

Servomotors with holding brake, 394
IP67-based, 398

Servomotors without holding brake, 392
IP67-based, 396

standard-type motor without brake, 171, 173

standard-type motor with brake, 172, 174

terminal layouts, 166

Servopack, 166
contact input signal terminals, connections, 77

contact input speed control function, 83
motor speeds, 84
prohibiting, 63
soft start time, 84

contact output signal terminals, connections, 78

controlled systems
components, 6
meaning, 5

current detection offset, manual adjustment mode, 217

D

deceleration stop mode, 57

detectors
encoders, 8
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meaning, 5 encoders
Digital Operator, 31 ab;oiltlttz}f], 41‘%%)
Digital Operators, 14 battery replacement, 502
alarm traceback mode, 194 home position error detection, 161
autotuning, 201 cables
connection, 178 connectors, 462
dimensional drawings, 412 dimensional drawings, 469

mode selection, 181

ifications, 469
monitor mode, 191 specitications

extending cables, 162

status display mode, 182 incremental, 8
user constant setting mode, 186 power voltage adjustment, 104
motor operation, 198 specification, 76
selection, 235 error counter, clearing, 72
flowchart, 236 > clearng.
servo alarm reset, 180 external torque limit, 61
simple motor check, 197 external torque limit input, 62
test run, 43 forward, 62

dimensional diagrams, noise filter, 486 reverse, 62

dimensional drawings, 292
1CN connector, 481 F
brake power supply, 466
cables, encoders, 469
connector kits, 447
Digital Operators, 412 feedback control, meaning, 3
Encoder Signal Converter Unit, 492 f

use, 144

motor cables, 446
regenerative resistor unit, 490
Servomotors, 292-326
Servopacks, 400 G
variable resistors, 491

feed-forward control, 119

gain
adjustment, 114, 117
drive systems, 6 AC Servopack, 540
setting references, load inertia ratio, 551

dividing, 73

dynamic brake, 106
stop mode, 58 gears, lubrication, 245, 255

ground wire, 142

ground-fault interrupter, 17

E grounding, 17
wiring, 145
electronic gear function, 79
setting, 79
electronic gear ratio, 79 H
for different load mechanisms, 82
load travel distance per revolution of load shaft in reference high-voltage lines, Servopacks, 164
machlilrrllflztz,pi(c)ifications 79 holding brake, 108
’ electrical specifications, 200-VAC SGM Servomotors, 239,
number of encoder pulses for the SGM Servomotor, 79 250, 260, 267

reference unit, 80
home position error detection, 161

host controllers, 5, 10, 31
hot start, 288

encoder output, 73
signals, divided, 73

encoder pulses, number per revolution, 102

Encoder Signal Converter Unit
dimensional drawings, 492 I
specifications, 492

Encoder Specifications, 20 I/O signal terminals, list, 556
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impact resistance, 270
INHIBIT function. See reference pulse inhibit function
input pulse multiply function, 71

input signal terminals
alarm reset, 130
battery, 75
error counter clear input, 72
forward external torque limit input, 62
forward rotation prohibited, 56
I/0 power supply, 77
motor rotation direction, 86
proportional/integral control, 67
reference pulse input, 70
reference sign input, 70
reverse external torque limit input, 62
reverse rotation prohibited, 56
SEN signal input, 75
servo ON, 130
signal ground for speed reference input, 64, 91
signal ground for torque reference input, 90
speed reference input, 64, 91
speed selection, 85
torque reference input, 90
zero-clamp speed control, 107

inspection, 500, 501
Servomotors, 500
Servopacks, 501

installation, 18
servomotor, alignment, 25
Servomotors, 24
Servopacks, 27

internal torque limit, 59

J

jog speed, 101

L

limit switch, 56
overtravel limit function, 56

load inertia, 290
gain settings, 551

loads
allowable radial load, 269
allowable thrust load, 269

M

machine data table, 231

machine rigidity, 203
selection, 201

magnetic contactor, 31

maintenance, 500, 501
Servomotors, 500
Servopacks, 501

MCCB, 31, 143, 144, 486
mechanical tolerance, 270

memory switches. See user constants
mode selection, Digital Operators, 181

mode switch, 121
detection points
error pulse, 124
motor acceleration, 123
speed reference, 123
torque reference, 122

molded-case circuit breaker. See MCCB
monitor mode, 191

motor
checking, Digital Operators, 197
operation, Digital Operators, 198

N

N-OT input signal, 56

noise control, 17
filter, 31, 143, 150
dimensional diagrams, 486
installation, 146
specifications, 486
wiring, 144

O

order lists, 424

output phase, form, 75
absolute encoder, 75
incremental encoder, 75

output signal terminals
alarm code output, 128
brake interlock output, 110
encoder output, 74, 75
frame ground, 75
output signal ground common, 78
overload alarm, 138
overload warning, 138
positioning complete output, 132
running output, 136
servo alarm output, 127
servo ready, 140
signal ground, 75
signal ground for alarm code output, 128
signal ground for servo alarm output, 127
speed coincidence output, 134
speed monitor, 99
torque limit output, 60
torque monitor, 99
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overhanging load reference pulse input filter selection function, 98
precautions, 17

regenerative resistor unit, 31
Servomotors, 291 g

dimensional drawings, 490
overload specifications, 490

alarm, 138 i i
h teristics, Servopacks, 288 regencrative unt
charac s p > connection, 151

warning, 138 models, 151

overtravel limit function, 56

. residual voltage, precautions, 16
limit switch, 56

reverse rotation mode, 54, 55
2CN connector, 55
P user constant, 55

rotation, 57
O . forward, prohibiting, 57
P-OT input signal, 56 reverse, prohibiting, 57
peripheral devices
selection, 414
flowchart, 415
specifications, 442
wiring, 30 S

running output signal, 136

personal computer, 31 SEN signal, 153

position references, inputs, 68
line driver output, 69
open collector output, 69

servo amplifiers, 9
meaning, 5

e . . servo drive, meaning, 4

positioning complete signal, 131 ’ &

servo mechanisms

positioning time, minimizing, 117 illustration, 5

power amplifiers, 9 meaning, 2
power loss, 141 servo OFF, 58
precautions, 16 servo ON input signal, 130
pressure control, 88 Servomotors, 500
ional 1. 120 100-VAC SGM ratings, 265, 267

proportional control, 100-VAC SGM specifications, 265, 267
proportional/integral control, 9, 119 200-VAC SGM ratings, 237

signal, 67 200-VAC SGM specifications, 237

tecti 127 200-VAC SGM torque-motor speed characteristics, 240, 251,
protective sequence, 261, 266, 268
pulse dividing ratio, 76 AC,7

induction, 7
synchronous, 7

R components, 7

DC, 7

dimensional drawings, 292-326

radial load, 26 inspection, 500

ratings installation, 24
100-VAC SGM Servomotors, 265, 267 maintenance, 500
200-VAC SGM Servomotors, 237 meaning, 4, 5
SGDM Servopacks, 285 overhanging load, 291

selection, 223

reference offset, 207
automatic adjustment, 105, 115, 207
manual adjustment, 105, 115

flowchart, 225, 229
machine data table, 231

setting the type, 103
reference pulse test run, 42

form, 70
Servopacks, 501

input . .
allowable voltage level, 72 A.C’ gamn ad]usmle.m’ 540
timing, 72 dimensional drawings, 400
> high-voltage lines, 164
reference pulse inhibit function, 97 inspection, 501
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installation, 27
instrument connection examples, 531
internal connection diagram, 531
maintenance, 501
meaning, 4
overload characteristics, 288
position control

autotuning, 546

manual adjustment, 547
ratings, 285
selection, 233

according to the motor, 234
specifications, 285
speed-control

autotuning, 542

manual adjustment, 543
test run, 44

SEervos
alarm output, 127
alarm reset, 180
control systems, meaning, 4
gain adjustment, 114, 117
meaning, 3

SGMGH Servomotors, gear lubrication, 245, 255
shaft opening, 25

smoothing function, 114
position reference acceleration/deceleration time constant, 114

soft start function, 86, 113

specifications
100-VAC SGM Servomotors, 265, 267
1CN connector, 481
200-VAC SGM Servomotors, 237
brake power supply, 466
cables, 442
encoders, 469
connector kits, 447
home position pulse, 159
incremental pulse, 159
noise filter, 486
peripheral devices, 442
regenerative resistor unit, 490
serial data, 158
Servopack/Servomotor combination, 282
SGDM Servopacks, 285

speed bias, 120
speed coincidence output signal, 134

speed control, 65
analog reference, 66
contact reference, 66
position/torque control, 66
zero-clamp, 66

speed reference offset, manual adjustment mode, 210

speed references, 64
gain, 67
inputs, 64

starting time, 289

status display mode, 182
stop mode, setting, 105
stop torque, 58

stopping time, 289

surge suppressor, 490

T

tension control, 88

terminals
standard-type motor without brake, 171, 173
standard-type motor with brake, 172, 174

test run, 40
minimum user constants, 49
motor alone, 42
motor connected to the machine, 46
position control from the host controller, 48
servomotor with brake, 47

thrust load, 26
torque control, 59, 87
torque feed-forward function, 94

torque limit
input signals, 63
output signal, 60
value, 96

torque reference filter time constant, 115

torque restriction function, 61
by analog voltage reference, 95
torque limit value, 61

troubleshooting
alarm display, 503
without alarm display, 529

U

user constant setting mode, 186

user constants, 55, 56, 63
bias, 120
brake signal output timing during motor operation, 112
brake signal speed level output during motor operation, 112
contact input speed control function, 63
control mode selection, 63, 65, 83
dividing ratio setting, 76, 159
dividing ratio settings, 74
electronic gear ratio, 81
emergency stop torque, 58
encoder power voltage adjustment, 104
encoder type selection, 76, 102, 154
error counter clear signal selection, 73
feed-forward gain, 119
forward external torque limit, 61
forward rotation torque limit, 59
jog speed, 101
list, 562
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mode switch ON/OFF, 124 torque reference filter selection, 116

mode switch selection, 125 torque reference filter time constant, 115

motor selection, 103 torque reference gain, 92, 95, 96

motor speeds, 84 torque restriction by analog voltage reference, 95
N-OT input signal, 56 zero-clamp speed control, 107

number of encoder pulses, 102, 154 zero-speed level, 137

operation at recovery from power loss, 141 zero-clamp level, 108

operation when motor stops after overtravel, 57

operation when motor stops after servo OFF, 58

output signal selection, 60, 110, 132, 138, 140 v
overflow, 118

PI/P changeover, 120
position loop gain, 118
positioning complete range, 133, 134, 136 vibration class, 271
P-OT input signal, 56

reference pulse form selection, 70
reference pulse inhibit function, 97 voltage resistance test, 17
reference pulse input filter selection function, 98

reverse external torque limit, 61

reverse rotation mode, 55 W

reverse rotation torque limit, 59

rotation direction selection, 55

SEN input signal, 153

servo ON input signal, 131

soft start time, 84, 113

speed coincidence signal output width, 135

speed limit for torque control I, 92

speed loop gain, 118

speed loop integration time constant, 118

speed reference gain, 67, 93

stopping motor at servo OFF, 58, 106

stopping the motor at overtravel, 57

time delay from brake signal output to servo OFF, 111 Z

torque control, 88

torque feed-forward function selection, 94 zero-clamp function, 67, 107

variable resistor, dimensional drawings, 491

vibration resistance, 271

wiring, 30, 34, 55, 142
grounding, 145
main circuit, 34
more than one servo drive, 149
noise control, 144
peripheral devices, 30
precautions, 16, 142
shorting, 2CN connector, 55
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