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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 information on the X Series SGM[J/DR2,
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
3-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

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

iv

“CAUTION”.

/A\ WARNING

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

ry.

/\ 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

follow these important items.

/\ CAUTION

may also result in a serious accident. In either case,



/A WARNING

(INSTALLATION)
* After voltage resistance test, wait at least five minutes before servicing the
product.
Failure to observe this warning may result in electric shock.

(WIRING)

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

/\ 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 @ ) 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.
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/\ CAUTION

(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 user constants
suitable for the machine.
Starting operation without setting up user constants 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 2-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 ...................... ) 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 ....................... 49 ......... B
Describes the effective usage of =-Series features according to
application.

CHAPTER 4 Using the Digital Operator .............................. 169 ........ B
Describes operating procedures for =-Series servos, turning
features ON and OFF, setting control constants, etc.

CHAPTER 5 Servo Selectionand DataSheets ........................ 203 ........ A, B
Describes selection methods for =-Series servos and peripher-
als and provides servo specifications.

CHAPTER 6 Inspection, Maintenance, and Troubleshooting ........... 387 ........ (o

Describes user maintenance and troubleshooting.

CHAPTER 7 Measures to Satisfy the Requirements of
EMCDirective ..........ccoiiiiii i aannannnens 415......... B

Provides the measures to conform to the EMC Directive.

vii
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Basic Terms

Unless otherwise specified, the following definitions are used:

Servomotor: =-Series SGM/SGMP Servomotor

Servopack: An amplifier (Trademark of Yaskawa servo amplifier “DR2 Servopack”)
Servodrive: A SGM/SGMP Servomotor and an amplifier (DR2 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.

Speed/Torque

UL

Positions

JUSP-OP02A-1

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 is applicable only to Servopack in speed/torque con-
trol mode.

The text indicated by this icon is applicable only to Servopack in position control
mode.

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

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.

ix
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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
SEervos.

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

1.1 Basic Understanding of AC Servos ........... 2
1.1.1 ServoMechanisms ............ ... ... .. oL, 2
1.1.2 Servo Configuration

1.1.3 Features of 2-Series Servos




FOR FIRST-TIME USERS OF AC SERVOS

1.1.1 Servo[Mechanisms

1.1 Basic Understanding of AC Servos

This section describes the basic configuration of a servo mechanism and technical terms
relating to servos and also explains the features of =-Series AC Servos.

1.1.1 Servo MechanisSms . ... i 2
1.1.2  Servo Configuration .......... ... 5
1.1.3 Features of Z-Series Servos . ...t 11

1.1.1 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)



1.1 Basic[Understanding[dffAC[Servos

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 I 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

1.1.1 Servo[Mechanisms cont.

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/SGMP
Servomotors. In some cases, a position detector (encoder)
is included in a servomotor.

Servopack Trademark of Yaskawa servo amplifier “DR2 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 \

l Reference

g ‘ Amplifier
. (Servopack) Servomotor
!
| Controlled
D
system

Servo system



1.1 Basic[Understanding[off{AC[$ ervos

1.1.2 Servo Configuration

1) Configuration of Servo System

The following diagram illustrates a servo system in detail:

E
&

go
Host controller
(5)

Position or
speed
reference
Servo amplifier
Comparator (4)
(Output)
Motor Position
drive
(Input) circuit DDDDE> 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.



FOR FIRST-TIME USERS OF AC SERVOS

1.1.2 Servo[Configuration cont.

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
(gearratio) 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 I l
: 0 00 000
play. Cougling Ball screw |~ Rolling-contact
~Nall--- | bearing~a{4
This drive system is widely used for ma- NN NN
chining tools. I 7!
Housing (000 J'"'=| 555 ]

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 l;?gﬁzoida'
excellent positioning accuracy, so can be | “HO 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.
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(2) Servomotor
(2) 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 subject
to mechanical wear or aging. For preventive maintenance, inspect and replace
parts at regular intervals.

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

(b) 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 . # 7 Ball bearing
il
N -
3 ]
Sy Shaft
7l M=

Position detector

\ Rotor core
}'\ Magnet
(encoder) Lead wire

Yaskawa SGM and SGMP Servomotors are of the synchronous type.
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1.1.2 Servo[Configuration cont.

(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. Optical and magnetic detection methods are both available.
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. Hence zero return operation must be performed before positioning.
The following figure illustrates the operation principle of a pulse generator (Opti-
cal method):

Phase A .

[ |
PhaseB | N

B - Phase A pulse train
B -~ Phase B pulse train

Phasez I} T
. = st =
Center of § Fixed slit
revolution
Pl
Light-emitfing [\ - E“’C[:
element _ > -
R_otary-‘_..._.,_‘____‘__?: Light-receiving
disc 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 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 (Pl) control.
(It is 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 (Pl) control

PI control provides more accurate position or speed control than proportional control, which
is more commonly used.
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1.1.2 Servo[Configuration cont.

(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 PROGIC-8 is a typical host controller.

PROGIC-8

A programmable machine controller. If combined with a
servo amplifier for speed control (maximum eight axis
control), the PROGIC-8 can provide position control.
The PROGIC-8 also provides programmable controller
functions.

10
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1.1.3 Features of =-Series Servos

1) =-Series SGM/SGMP Servomotors are synchronous type servomotors and have the fol-
lowing features:

* Size and weight reduced to one-third those of
our conventional models.
Compact Servomotor for saving installation
space.

* Servo performance (power rating) enhanced to
three times that of our conventional models.
Enhanced power rating (kW/s) to satisfy every
need.

* A wide product range covering rated output of
30 W to 750 W.

Supply Voltage Rated Output

100 VAC: 30 W, 50 W, 100 W, 200 W, 300 W SGMP type
(0.04 HP, 0.07 HP, 0.13 HP, 0.27 HP, 0.40 HP)

200 VAC: 30 W, 50 W, 100 W, 200 W, 400 W, 750 W
(0.04 HP, 0.07 HP, 0.13 HP, 0.27 HP, 0.53 HP, 1.01 HP)

2) DR2 Servopacks can perform speed/torque or
position control. Select the control mode by set-
ting of the user constant Cn-02 (memory switch).

» Speed/Torque Control Mode: User constant
Cn-02 (memory switch) BitB =0
This mode uses speed or torque reference in-
put. Reference input is by analog voltage.

Qg itoma 13

S

* Position Control Mode: User constant Cn-02
(memory switch) Bit B = 1 DR2 Servopack
This mode uses position reference input. Reference
input is by pulse train.

Power rating (kW/s)

A constant that represents response performance of a servomotor. It can be determined by
dividing squared rated torque by motor inertia. Power rating is the electric power (kW) thata
servomotor can generate per second.

The greater the power rating, the more powerful the servomotor.

11
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1.1.3 Features[of ZFKeries[Servos cont.

3) The most common usage of a speed/torque control Servopack is shown below:
* Using Servopack in Speed/Torque Control Mode (Speed Control)

Host controller

Position refem
f*[: ” Position control loop

<

Position Servopack
Speed
feedback regerenc o (speed/torque control)
amplifier
+ Servomotor
(Analog
voltage) Torque
o (current)
Position -= Speed feedback

Convert

< JUUUL Pulse train

\Position feedback _—" Encoder

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

In this way, the host controller can freely perform the control required for the servo mech-
anism.
The Servopack undertakes the speed control loop and subsequent control processing.

Yaskawa programmable machine controller PROGIC-8 is available as a typical host con-
troller.

12
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4) Speed/torque control Servopack can also provide torque control as shown below.

* Using Servopack in Speed/Torque Control Mode (Torque Control)

Host controller

Position
monitoring
PR
Position 1| Torque Servopack
information i reference (speed/torque
| control)
i Power
E (Analog voltage) ~ amplifier
: [
: + +
b o b .. - U, C—
Speed - DO Servomotor
reference : S
Analo o Torque ; =
\(/oltageg) Position+ Speed (current)
Convert feedback
b JUULN Pulse train

Position feedback - Encoder

Set the user constants for Servopack to switch between the following torque control
modes:

(1) Controlling servomotor torque by torque reference
(Torgue control I)

(2) Operating servomotor by switching between torque reference and speed
reference

(Torque control Il)

The host controller outputs a torque reference or speed reference to control the Servo-
pack.

Italsoreceives a pulse train (position information) from the Servopack and uses itto mon-
itor the position.

13
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1.1.3 Features[of ZFKeries[Servos cont.

5) Position control Servopack can be used as below.

* Using Servopack in Position Control Mode

Host controller

JUYIL "
——» Position
< monitoring
Position
reference Servopack
. (position control)
Position
information Power
amplifier
| !
JUUUL | & + Servomotor
train
Speed/current loop ' E

ninnn  Pulse train

Position feedback Encoder

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.

User constants 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

(3) Forward and reverse pulse trains

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

6) A Digital Operator can be used to set user constants for a Servopack as follows:

(1) Setting user constants to enable or disable each function

(2) Setting user constants required for functions to be used

Set user constants 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 2
Z-Series products. Both first-time and experienced servo users must read

this chapter.
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BASIC USES OF Z-SERIES PRODUCTS
2.1.1 Notes[dn[Use

2.1 Precautions

l This section provides notes on using =-Series products.

211 NotesonUSe ... 16

2.1.1 Notes on Use

NOTE Always note the following to ensure safe use.

Two types of supply voltage are available, 100 V and 200 V.

Both =-Series Servomotor and Servopack have )

100V and 200 V types. Be sure to use the correct Vi |
oltage i

type. label

i

Type NP \3\ =
sam-o@)2 m :
A:200V 5 g
B1100V |

Always use the SGM/SGMP Servomotor and DR2 Servopack in pairs.

The SGM/SGMP Servomotor cannot run without .. Direct
the DR2 Servopack. :

Do not plug the SGM Servomotor directly into the
commercial power supply. (Direct connection to
the commercial power supply will damage the
Servomotor.)

Damage will result!

Do not change wiring when power is ON.

Always turn the power OFF before connecting or == CHARGE Lamp
. . =~ Extinguished

disconnecting a connector. -1

(Except for Digital Operator (Type: JUSP- ) Always turn the

OPO02A-1)) sl power OFF

& before
’@ a ’@ connecting 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 volt-

Careful!

T
age stillremains in the capacitor inside the Servo- CHARGE [*F7] Eesidual
pack. Before inspection is to be performed, make Lamp £ voltage remains

sure if CHARGE lamp is extinguished.

in capacitor

s Check if CHARGE
Py lamp goes OFF.

16



2.1 Precautions

Always follow the specified installation method. Provide sufficient clearance
10 mm
The Servopack generates heat. Install the Servo-

pack so that it can radiate heat freely. Note also -
that the Servopack must be in an environment
free from condensation, vibration and shock.

Ambient
temperature: m— .
0to 55°C a
Perform noise reduction and grounding properly.
If the signal line is noisy, vibration or malfunction Casing
will result. Servopack
® Separate high-voltage cables from low-voltage cables. %%:L Servomotor
® Use cables as short as possible. 1 O
® Use at least class 3 grounding (ground resistance _d
10092 or below) for the Servomotor and Servopack. T

® 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

® Braking current: 30 mA Conduct a
® Frequency: 50/60 Hz voltage
e \oltage applied point: Between L1, L2, L, N, +, -, t’g:t'sgznce
Y3, Y4, U, V, W terminals and ground terminal S described on
(connect between terminals securely.) the left.
Use a fast-response type ground-fault detector.
For a ground-fault detector, always use a fast-re- Ground-fault detector

sponse type or one designed for PWM inverters. GOOD GOOD POOR
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- Servomotor
tating the motor from the load and applying regen-
erative braking. Regenerative braking by the Ser-
vopack can be applied only for a short period,
such as the motor deceleration time.

Regenerative braking
continuously applied

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 T
start or stop the servomotor by using reference [ —jL2 ‘*O
pulses. Power ——9 06—
supply - N

Starting and stopping by
turning power ON and OFF

17



BASIC USES OF =-SERIES PRODUCTS
2.2.1 Checking on Delivery

2.2

Installation

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

221 Checkingon Delivery .. ... ... i 18
2.2.2 Installingthe Servomotor ............ ... 19
2.2.3 Installingthe Servopack .............cco i 22

2.2.1 Checking on Delivery

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

Check Items Remarks

Check if the delivered products are
the ones you ordered.

Check the types marked on the nameplates of
Servomotor and Servopack (see the table below).

Check if the motor shaft rotates
smoothly.

If the motor shaft is smoothly turned by hand, it is
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.

Appearance Nameplate

wn
(@)
<
(5]
|
N
|L}

Z-Series]

SGM: SGM
Servomotor
SGMP: SGM
Servomotor

— Rated output

Rated current
_ Servomotor

type

18

Rated torqule

2-Series
Servo SGM Servomotor

motor
y

% AC SERVO MO'I"W
PSGM-02A312
V200 [F"0.637/R2. D=t

b-r/min 3000 1995 . 06wl
-S/N 5898022-1-3

YASKAWA ELECTRIC CORPORATION  JAPAN

>-Series
SGMP Servomotor

Manufacturing |

— Serial number
date

Rated rotation
speed

Rated Output
A3:0.04HP A5:0.07HP
01:0.13HP 02:0.27HP
03:0.40HP 04:0.53HP
08:1.01HP

Power supply

A:200V B:100V
Encoder specifications
3: 2048P/R incremental encoder

W: 12-bit absolute encoder

Design revision order
Shaft specifications
2: Straight without key
4: Straight with key

Option
B: With brake S: With oil seal
D: With brake and oil seal

P: Drip-proof provision




2.2 Installation

Appearance Nameplate Type
DR2-01AC

7O

- R

—— Servopack type j—
SERVORACK 3-Series
MODEL  DRZG2AC DR2[Bervopack
G ATINPUT ) AGOUTRUT Rated Ouoput ——
8| VOLTS 200-230 | VOLTS 0-230 A3:0.04HP A5:0.07HP
Ha 50/60 PHASE 3 01:0.13HP 02:0.27HP
PHASE 1 AMPS 2.0 03:0.40HP 04:0.53HP
Servo- AMPS a2 K (1) 0.2 (0.27) 08:1.01HP
SN 551842.3-1 Power Supply
pack BYASKAWA ELECTRIC o
MADE IN JAPAN Type
B B C: Incremental/absolute

encoder available
Applicable motor

L Serial number
Output power voltage — Blank: SGM Servomotor

>-Series DR2 —— Applicable power supply P: SGMP Servomotor

Servopack Option

Blank: Semi-closed loop (standard)
P: Full-closed loop

2.2.2 Installing the Servomotor
Servomotor SGM and SGMP types can be installed either horizontally or vertically. However,
if the Servomotor is installed incorrectly or in an inappropriate location, the service life will be

shortened or unexpected problems will occur. To prevent this, always observe the installation
instructions described below.

Before installation:

Anticorrosive paint is coated on the edge of the motor shaft. Clean off the anticorrosive
paint thoroughly using a cloth moistened with thinner.

Anticorrosive paint is
coated here

NOTE Avoid 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

19



BASIC USES OF 2-SERIES PRODUCTS

2.2.2 Installing[ghe[$ ervomotor cont.

20

Installation sites:

The Servomotor SGM and SGMP types are 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, install a shield cover
over the Servomotor.

Alignment:

NOTE

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)

If the shafts are not aligned properly, vibration will occur, resulting in damage to the bear-
ings.

Mechanical shock to the shaft end must be less than 98m/s2? (10G) and must be
applied no more than twice.

Design the mechanical system so that thrust load and radial load applied to the servo-
motor shaft end during operation falls within the range shown in the following table.

1.

Thrust load and radial load

2.
Thrust load: Shaft-end load applied parallel to the cent- \
erline of a shaft Motor : -
Radial load: Shaft-end load applied perpendicular to
the centerline of a shaft Shatt end




2.2 Installation

e Servomotor with incremental encoder

Allowable Allowable LR
Motor Type | Radial Load | Thrust Load mm Reference Drawing
Fr [N(Ib)] Fs [N(Ib)] (in.)
SGM-A3 68 (15) 54 (12) 20 (0.82)
SGM-A5 68 (15) 54 (12) 20 (0.82)
SGM-01 78 (17) 54 (12) 20 (0.82)
SGM-02 245 (55) 74 (16) 25 (1.02) LR
SGM-03 245 (55) 74 (16) 25 (1.02)
SGM-04 245 (55) 74 (16) 25 (1.02) "
SGM-08 392 (88) 147 (33) 35 (1.43) «
SGMP-01 78 (17) 49 (11) 20 (0.82)
SGMP-02 245 (55) 68 (15) 25 (1.02)
SGMP-03 245 (55) 68 (15) 25 (1.02)
SGMP-04 245 (55) 69 (15) 25 (1.02)
SGMP-08 392 (88) 147 (33) 35 (1.43)
» Servomotor with absolute encoder
Allowable Allowable LR
Motor Type | Radial Load | Thrust Load mm Reference Drawing
Fr [N(Ib)] Fs [N(Ib)] (in.)
SGM-A3 49 (11) 19 (4) 20 (0.82)
SGM-A5 68 (15) 19 (4) 20 (0.82)
SGM-01 68 (15) 19 (4) 20 (0.82)
SGM-02 196 (44) 49 (11) 25 (1.02) LR
SGM-03 196 (44) 49 (11) 25 (1.02) e
SGM-04 196 (44) 68 (15) 25 (1.02) \ I
SGM-08 343 (77) 98 (22) 35 (1.43) t | —
SGMP-01 78 (17) 49 (11) 20 (0.82) !
SGMP-02 245 (55) 68 (15) 25 (1.02) -
SGMP-03 245 (55) 68 (15) 25 (1.02)
SGMP-04 245 (55) 69 (15) 25 (1.02)
SGMP-08 392 (88) 147 (33) 35 (1.43)

Note The radial load and thrust load values shown above are the maximum allowed
values for the sum of the load generated by motor torque and the load externally
applied to the shaft.
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2.2.3 Installing[the[S ervopack

2.2.3 Installing the Servopack

>-Series DR2 Servopack is a rack-mounted type ser-
vo controller.

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

page.

DR2 Servopack
Storage: p

When the Servopack is to be stored with the 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
When installed in a control panel | method so that the temperature around the periphery of
the Servopack does not exceed 55°C.

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 to

vibration prevent it from receiving vibration.

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

gases.

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 perpendicularly as shown in
the figure.

The Servopack must be orientated as shown in
the figure because it is designed to be cooled by
natural convection.

Ventilation

* Firmly secure the Servopack through three or
four mounting holes.

22



2.2 Installation

Installation method:

When installing multiple Servopacks side by side in a control panel, observe the following
installation method:

50 mm or more

50 mm or more

10 mm or more

a) Install Servopack perpendicularly so that the front panel (containing connectors) faces
outward.

b) Provide sufficient space around each Servopack to allow cooling by natural
convection.

23
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2.2.3 Installing[the[S ervopack cont.

¢) 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 inside 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: 0.5G (4.9 m/s?)

» Condensation and freezing: None

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

24



2.3 Connection[gnd[Wiring

2.3 Connection and Wiring

This section describes how to connect X-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 .............coiiiiiiiiiiinnnn.. 25
2.3.2[] Main[CircuitWiring[and[Power[ON[Bequence[]............cccvieenn.. 28
2.3.3[] Examples[®f[Connecting[l/O[PignalJerminals[J....................... 30

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.

NOTE Read the following notes before wiring:
* Connect only one cable to one terminal. Never connect two cables to one terminal.
* Do not solder the cable.

* Peel back the cable shield by about 10mm (0.39in.) min. Then insert the cable into the
terminal securely and tighten the screw. Never leave the bare wires outside of the ter-
mianl.

* When the cable is inserted into the flat terminal, use the following ferrules.
Non-insulated ferrules, 2.5mm? or less (Made by PHOENIX CONTACT)

<Reference> Terminal block type: FRONT 2.5H/SA5
(Made by PHOENIX CONTACT)
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BASIC USES OF =-SERIES PRODUCTS

Standard connection method for =-Series AC Servo Drives:
/" Molded-case circuit breaker (MCCB) I e

Power supply: | pjgital Operator

Used to protect power Single-phase
supply line. Shuts the 200 or 100 V
circuit off when Allows the user
overcurrent is detected. to set user
constants or
operation
K ? references and
display operation
- status or alarm
/Noise filter D@ status.

Hand-held type
(JUSP-OP02A-1)
\ 1-meter(3.3ft.) cable included

Used to eliminate
external noise from
power supply line.

]

Note: The following I
noise filters do not conform to the EMC !
instructions. As for the noise filters !
conforming to EMC instructions, refer |

to 7.2.2.

|
———— M .
Types: LF-205A  (for DR2-A3A, A5A, 01A, r M >-Series
i

02A, A3B, A5B, and 01B) DR2‘ Servo pack
|

LF-210 (for DR2-04A and 02B) ]
\ LF-220 (for DR2-03B and 08A) Brake

control

relfy /////:/// b o

.

Magnetic contactor

Turns the main power ON

|
|
|
A
l
|
|
t

This wiring is required ™~ ™
only for a Servomotor

I
|
|
or OFF. o ]
Use a surge suppressor 1 _ -
for the magnetic contactor. //t/ See the pEecaLdtlons 3 P -
on wiring (on the
Type: HI-15E5 (30 A) | | previousg oage). P -
| | @ - <4 - it ’*
| : L1
L2
4 Brake power supply \ I 'L_ kl N
Used for Servomotor with brake. o s s
| T = +(Y3), -(Y4) .
Types: |
LPSE-2HO1 |
(for 200 V input) |
LPDE-1HO1 I
(for 100 V input) | :
J | |
|
4 Regenerative unit ) | :
(For types DR2-A3A, = | |
A5A, 01A, 02A) > o : !
Type: JUSP-RGO08 8 | :
(Not applicable to types : L I
DR2[JA3B, A5B, 01B) ———— | f
|
|

Connector kits for pulse generator (PG) and for

Exterior type regenerative withbrake o —I' motor are not required if the following parts are
resistor ordered: . .
 Cable with terminal connectors
Applicable to DR2-04ACYS8, « Cable with connector and amplifier terminal
08ACY8, 02BCY8, 03BCY8)
NG J
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gﬁm bl

_HJ"../"_;-'_,-I""’ —_'F;

Personal computer

Exclusive-use cable between
personal computer and Servo-
pack (for NEC PC) is available.
Type: DE9405258 (2m, 6.6ft.)
consult factory about cable for
IBM PC.

4 )

Host controller

Servopack is compatible with most P.L.C.motion
controllers and indexers.

References are input as analog
signals or pulse trains.

PROGIC-8

7

f/‘

1CN connector kit
(Type: DP9420010)

Connector for
PG (on motor
side)

“/” cable for PG

A

AN

This cable is used to connect a Servomotor encoder to a
Servopack.

The following two types of cable are available according to the
encoder type.

As for the PG cables conforming to EMC instructions, refer to
7.2.4.

* Cable for incremental encoder
(with connector on both ends)
9.8ft: DP9320082-1 16.4ft: DP9320082-2
32.8ft: DP9320082-3 49.2ft: DP9320082-4
65.6ft: DP9320082-5

* Cable for absolute encoder
(with connectors on both ends)
9.8ft: DP9320084-1 16.4ft: DP9320084-2

32.8ft: DP9320084-3 49.2ft: DP9320084-4
65.6ft: DP9320084-5

A cable with a single connector (without connector on Servopack
side) and a cable without connectors are also available.

Connector kit for PG

On Servomotor side On Servopack side

This connector kit is required for cables without connectors.
\ For moving parts, a cable for robot must be ordered separately. /

S

KCabIe for motor

This is a power cable for connecting a Servomotor to a
Servopack.

for motor

>-Series Servomotor

For a Servomotor with brake, this cable is also used to wire the
brake.
As for the motor cables conforming to EMC instructions, refer to
5.6.1.
* Without brake (connector included)

9.8ft: DP9320659-1 16.4ft: DP9320659-2

32.8ft: DP9320659-3 49.2ft: DP9320659-4

65.6ft: DP9320659-5

* With brake (connector included)
9.8ft: DP9320660-1 16.4ft: DP9320660-2
32.8ft: DP9320660-3 49.2ft: DP9320660-4
65.6ft: DP9320660-5

A cable without connector and spare solder is also available.

Connector kit for motor
Connector for motor (on motor side)

=

This connector kit is required for cables without connector and
\amplifier terminal.

/
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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

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

For 100 V Type
Single-phase 200 to 230 VAC * %,  50/60 Hz [ Single-phase 100 to 115 VAC */ 1%, 50/60 Hz ]

Servopack DR2

R T | oRetiEy |
| e
1MCCB }) v M

| &)
1FIL o p
e
1MC L J
' SR
1 L1 !
il
b L2
il— {1CN
+24V
1Ry /} TN ALM+ 310 1Ry )
Main Power \1PL ! H -
OFF ON 1MC ALM- 32— 1D 024V
0 1 QO O 3 [ET* .
1MC 1R |
l e B 1SUP L

) Qe

1MCCB: Circuit breaker
1FIL: Noise filter

1MC: Contactor

1Ry: Relay

1PL: Patrol light

1SUP:  Surge suppressor
1D: Flywheel diode

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

Terminal .
Symbol Name Description
L1, L2 m::;r; circuit AC Single-phase 200 to 230 VAC* 10, , 50/60Hz*!
L N glj’;;ﬁf'irﬁ’gmer Single-phase 200 to 230 VAC * 1%, , 50/60Hz*"

; Connects terminal U to motor terminal (red), V to (white)
U, V, W | Motor connection and W to (blue).

Connects to ground and motor terminal (for ground and

@ x2 Ground terminal motor grounding)

Regenerative Regenerative resistor connection (External connection is not

Y3, Y4 resistor connection | normally required.)*2

Regenerative unit | Regenerative unit connection terminal (Connection is not

+, — . .
’ connection normally required.)*3

*1 For 100 V power supply: Single-phase 100 to 115 VAC " 5% , 50/60Hz

*2 Provided only for types 400W, 750W (200VAC) and 200W, 300W (100VAC).
*3 Provided only for types 30W to 200W (200VAC).
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2.3 Connection and Wiring

3) Form a power ON sequence as follows:

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

b) 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 e Afterturning the power OFF, do not touch the power terminals for 5 minutes. High voltage
may remain in the Servopack.

e Avoid frequently turning the power ON and OFF. Since the Servopack has a capacitor in
the 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 power devices
(such as capacitors and fuses) to deteriorate, resulting in unexpected problems.
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BASIC USES OF =-SERIES PRODUCTS
2.3.3 Examples[df[Connecting[1/O[Signal[Terminals

2.3.3 Examples of Connecting I/O Signal Terminals

1) This sub-section provides typical examples of connecting to main host controllers. Con-
nection to other host controllers is also possible. Connect to the host controller according
to the connection examples shown below by referring to technical documentation for the
host controller.

NOTE This sub-section describes signals related to the DR2 Servopack only. For other signals,
refer to the relevant technical documentation.

2) Example of Connecting to PROGIC-8

Servopack for Speed Control

_D. Servopack

Speed § u o
12
N
(MADE BY YASKAWA) (&3]
PROGIC-8
gt TROBCE

*q
[svi ] :
| o g ! T —
*PA 3 3 F ; 20 pao
PB ! S ; 35 1 peo
. PR ; I 36 *PBO
po -2 ) : 18 & peo
1 t
‘ *ch ?, 5 pl . 2 & vpoo
A s
DA V-REF
8 1 t
, GND ; p l ‘j SG !
GND SG
aNp @12 i i 204 sa
] !
. +240UT g :? — AT 0 124viN ’
SVON 2 : : i‘i SON
PCON " ; ; F-CON !
t ! ! 42
OTFOUT F- . . 2.5 por
OTROUT — N.OT
; sen 116 ; 405 SEN !
svaLm @512 R 3D AL
17 ) i a2
. ALM
: 0240UT s | : ” !
-8a 12 . BAT
+ BA %‘ ; T
1 1
; ;
1l 1 3

FG (connector frame)
]

*1 These pin numbers are also applicable to SV2 to SV4.
*2 Do not change the standard settings of user constants for the Servopack.

ﬂ? Cable between PROGIC-8 and DR2 Servopack
Type JEPMC - W5521 - 05 (1.6ft.)
JEPMC - W5521 - 10 (3.3ft.)
JEPMC - W5521 - 30 (9.8ft.)
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2.3 Connection and Wiring

Speed

3) Example of Connecting to GL-Series Positioning Module B2833

Servopack for Speed Control

SERVOPACK
024V L o '
AV 124V [zon] (MADE BY YASKAWA) Lo v B l

e ) W L

) 1 JAMSC-B2833 () L @ ¢ .

33 N ™

1Ry @

L 5520 b SERVO NORMAL !

] 35 | DECELLS

&0
- a D/A OUTPUT
0 START ov
J R 2
)
45

STOR ov

Pt PAO
1 1] 4
PA , el 2 opa0 POT 2
PBG— bt B g N-OT
¥ + -
*PB 19 ; PI T ssg»ngo ' 4Ry *
pc -4 bt 1200 e ALM+ 31 !
1 el 120 ¥l e-(iry)
PO ] ¥ | ] *PCO az -
ovig— I o3 ALM- bk |
oV =9
g L
20
FG .
OV ALAR [2cn] @ +12V *1 These signals are output for
) A 36 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 the Servopack.
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BASIC USES OF 2-SERIES PRODUCTS

2.3.3 Examples[df[Connecting[1/O[Signal[Terminals cont.

4) Example of Connecting to GL-Series Positioning Module B2813

Servopack for Position Control

I | I | Servopack

Positions L1

12

L
(MADE BY YASKAWA) N
024V +24V B @

JASMC-B2813

1l 1

" s PULSE
Zi *PULSE
Wy .o | SERVO  gian
a NORMAL
f st 3
-

0

5 *SIGN

O—~(f DECELLS {ypy
3

O J START CLR
—20 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 Change the Cn-02 setting as follows:
BitNo.3=0
Bit No.4=0
BitNo.5=0
Bit No. B = 1

*3 Pull up the CLR signal with 1 kQ
resistance.

Change the Cn-02 setting as follows:
Bit No. A =1
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2.3 Connection and Wiring

5) Example of Connecting to OMRON Position Control Unit C500-NC222

Servopack for Speed Control

_D_ Servopack

Speed

1/0 POWER

SUPPLY

i N _
A
C500-NC222 W 4 L v g: =
SES >0,V w
ﬁ ®

(MADE BY OMRON)
X-AXIS (Y-AXIS)

i

8
o e24V ‘é g - T
i — DS
1 R B ] |2
CCWLX P |(ON when positionihg <X _

STPX EL 3(13) 55— [isstopped)

| omox ¥ e ==2 [ (Of} when proximity P-OT
EMGX :‘::’) QLo+ < i P

T CWLX b |« ' 3Ry

* 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 DR2-0000.
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BASIC USES OF 2-SERIES PRODUCTS

2.3.3 Examples[df[Connecting[1/O[Signal[Terminals cont.

6) Example of Connecting to OMRON Position Control Unit C500-NC112

TUL

Positions

C500-NC112

(MADE BY OMRON)

Servopack for Position Control

1/0
POWER
SUPPLY

SERVOPACK

:’:”43 L v o ﬁ\
==

C500-NG112 O >@J
" sl
L Y |
CW LIMIT GEMMESE S
E‘ 0 & I fﬁl | SUPPLY
CCW LIMIT E 28 ) > 3Ry 24V I
¥ 1 [ o —t (RE 5 | +24V
EMERGENCYSTOPﬁ &34 s 3R - e
EXTERNAL INTERRUPT. 3-8 554 - = OggV
HOME POSITION 2% 44 6
HOME POSITION "r(ON when proximity is d ;
PROXIMITY _"_fL f_ﬂ_.g-‘s__.‘
LOCAL %3 5A__ =
ReaDY A f se  IBg | v ,
5V = s BY
PULSE OUTPUT B N 71
 owroow _ & T 4 ¥exf PULSE |
DIRECTION 108 ' 1 1%
OUTPUT . 10R P 12 o ¥ SIGN
cw W ' ; 15
P e e : ! 14 g:m::}ﬁi CLR
\.g wwwwwwww m@,{?pg

\ Og4V

*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
Bit No.4=0
Bit No.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 DR2-0000C.
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2.3 Connection and Wiring

7) Example of Connecting to MITSUBISHI Positioning Unit AD72

Servopack for Speed Control

_D. SERVOPACK

Speed g
1/0 POWER SUPPLY

Emﬁm
+24V S $ 024V
(MADE BY MITSUBISHI) *2
AD72 CONT hr
LT mig “““““ P (ON when position-
STOP _W;ﬂ 2 Yo R - |n%‘|sstop ed)
N DOG 3 gy L when pro><|m|ty
? O s detected) [zcm'
[SERVO |
H 1
SV ON g 2
. 3
READV& -"1 i 4
5
: SPEED ‘*m’id >i§§g
REF- 8
ERENCE

B
<
o

PULSE A
PULSE B
PULSE C

G B
B lw = O @~ o b

;__
i

L gV aORNSen g Yo

*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 DR2-0000.
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BASIC USES OF =-SERIES PRODUCTS
2.3.3 Examples[df[Connecting[1/O[Signal[Terminals cont.

8) Example of Connecting to MITSUBISHI Positioning Unit AD71 (B Type)

Servopack for Position Control

I | I | SERVOPACK

Positions

1/0 POWER SUPPLY

L+
AD71 (B TYPE) +12vLs
(MADE BY MITSUBISHI) -
;(AXIS (Y AXI$)

ARy .

0 O—® (ON when positioning

5B(7B)

STOP 6AEA) | b= | iSstopped T
DoOG £ g%%?s;) I:::g.m“ I(g)(li\letv;r;fer:j )proxlmlty ‘ -
' e LRX- 01/A2*2-CN -
oo |5 oo i
SUPPLY
: I 0V +24V
11A(134)
| START \9@% 1B(13B)
k |
i . £17B(208) '
e 7
; 15A(18A) T, $PULSE
PULSE 15B(18B) [
" rlL(.-Q” L %vm
16A(194) sl BEET F{ SIGN
SIGN 16B(198) s
' 7 wa |y
12A(14A) s $4 CLR |
' CLEAR 128(148) o/
LW"WW"W | 50

*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 Manufactured by Yaskawa Controls Co., Ltd.

Note The signals shown here are applicable only to MITSUBISHI Sequencer AD71 (B Type)
and Yaskawa Servopack DR2-0000.
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2.4 Conducting[d[Test[Run

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.

241 TestRUNINTWO StepS . ..o 37
2.4.2 Step 1: Conducting a Test Run for Motor without Load ................ 39
2.4.3 Step 2: Conducting a Test Run with the Motor Connected to the Machine 43
2.4.4 Supplementary Informationon TestRun ............ ... ... ... .... 45
2.4.5 Minimum User Constants Required and Input Signals ................. 47

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.
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BASIC USES OF 2-SERIES PRODUCTS

2.4.1Test[Run in Two Steps cont[]

38

-

\

Step 1: Conducting a test run for the motor without load ... Check that the motor is wired correctly.
-
o Operate the motor with a Conduct a test run with the motor shaft disconnected
(‘5 m Digital Operator. from the machine.
L [ Purpose: « To check 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.
* Check I/O signals (1CN).
KCheck wiring. Do not connect to amachine. ¢ Conduct atest runusing I/O signals. /
( Step 2: Conducting a test run with the motor and \
machineconnected .............. ... ... oL Adjust Servopack according to machine
characteristics.

Connect to the machine and conduct a test run.

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

Speed adjustment by tics

autotuning

* To match the speed and direction of
DR2 ] rotation with the machine specifications

¢ To check the final control mode

SGM

Outline: * Perform autotuning.
* Adjust user constant settings.
* Record user constant settings. /

Connect to the machine.

End of test run

For customers who use a servomotor 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.



2.4 Conducting[d[Test[Run

2.4.2 Step 1: Conducting a Test Run for Motor without Load

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
in incorrect wiring.

Conduct a test run for the motor without load according to the procedure described below.
For customers who use a servomotor with brake, refer to Section 2.4.4 Supplemental In-
formation on Test Run before starting a test run.

Operate the motor with
a Digital Operator.

i l S
ol /ﬂ“\
Check wiring. N \Q@’
/ .

Do not/connect to the machine.

(1) Secure the servomotor. Secure servomotor to mounting holes.
Secure the servomotor to mounting holes to

prevent it from moving during operation. Alter- Do not connect

anything to the

natively, install the servomotor on the machine motor shaft
and disconnect couplings and belts. (no-load
status).

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

(When incremental encoder is used)

I/O signals (1CN) are not to be used so leave Disconnect
connector 1CN disconnected. /@ ‘1’%?\5‘9‘“0'
(When absolute encoder is used)
Connect the battery to the battery terminals
1CN-21, -22.
(8) Short the alarm signal circuit. Power supply _
Because connector 1CN is disconnected, the |0V _+24v |  Force this relay ON.
alarm signal prevents the power supply circuit
from being turned ON. Therefore, temporarily | l—@j——j AN, 3 (1on-31)
short the alarm signal circuit. (1CN-32)
Short thls/
circuit. 1CN dlsconnected
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BASIC USES OF 2-SERIES PRODUCTS

2.4.2 Step 1: Conducting a Test Run for Motor without Load cont.

(4) Turn the power ON.
Turn the Servopack power ON. If the Servo- (:. o ":) = mlo ,':)
pack is turned ON normally, the LED on the
Digital Operator lights up as shown in the fig-
ure.

Power is not supplied to the servomotor be- -
cause the servo is OFF. -

(1)
~0
(e’
"5

If an alarm display appears on the LED as
shown in the figure above, the power supply
circuit, motor wiring or encoder wiring is incor-
rect. Inthis case, turn the power OFF, then cor-
rect the problem.

(5) Operate using the Digital Operator Operation by Digital Operator
U

Operate the motor with the Digital Operator.
Check that the motor runs normally.

Refer to 4.2.2 Operating Using the Digital Op- If an alarm occurs, the power supply
circuit, motor wiring, or encoder
erator. wiring is incorrect.
(6) Connect signal lines. After turning the power OFF, re-

move the short circuit.

ALM+
S f 0

Connect connector 1CN as follows:

(1) Turn the power OFF. )
(2) Return the alarm signal circuit shorted in the
above step (3) to its original state.
Connect
connector
(8) Connect connector 1CN. 1CN.
(4) Turn the power ON again.
(7) Check input signals. Example of Internal status bit display
Un-05 (Un-05, Un-06)
N-CC PCC
Check the input signal wiring in monitor mode. (1CN-48)  (1LN-45)
For the checking method, refer to 4.1.6 Opera- -] - N\l | -] -
tion in Monitor Mode. e =1
_, — r - ‘ -_— - .
/ [ \
* Checking method S-ON P-CON P-OT N-OT
Turn each connected signal line ON and ~ (1CN-40) (1CN-41) (1CN-42) (1CN-43)
OFF to check that the monitor bit display The memory switch can be

used to eliminate the need
for external short-circuits in
wiring (Refer to 3.1.2).

changes accordingly.

Input Signal ON/OFF Monitor Bit Display
High level or open OFF Extinguished
0V level ON Lit
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2.4 Conducting[d[Test[Run

VRN

Speed/Torque

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.
(8) Turn servo (motor) ON. Servopack  geryomotor

S-ON
Turn the servo ON as follows: l_o_o——— (1CN=-40)
oV

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

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

Position control mode:
PULS (1CN-7) and SIGN (1CN-11) are fixed.

(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 O u '—J

is turned ON and the Digital Operator displays
the data as shown in the figure. If an alarm dis-
play appears, take appropriate action as de-
scribed in Appendix E List of Alarm Displays.

(9) Operate by reference input.

The operating procedure differs according to the Servopack control mode used.

Speed/Torque Control Mode

(This section describes the standard speed con- Servopack

trol setting.)

(1) Gradually increase the speed reference input SG | (1oN-6)
(V-REF, 1CN-5) voltage. The motor will rotate.

Servomotor

V-REF | (1CN-5) ( >

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 opera-

tion.
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BASIC USES OF 2-SERIES PRODUCTS

2.4.2 Step 1: Conducting a Test Run for Motor without Load cont.

TUL

Positions

42

(2) Check the following items in monitor mode (Refer to 4.6.1.):
(1) Has a reference speed been input?
(2) Is the motor speed as designed?
(3) Does the reference speed match the actual motor speed?

(4) Does the motor stop when no reference is input?

Un-00 |Actual motor speed

Un-01 | Reference speed

(3) If the 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 user constants shown
below.

Cn-03 Speed reference gain (Refer to 3.2.7.)
Cn-02 bit0 [Reverse rotation mode (Refer to 3.1.1.)

Position Control Mode

(1) Set user constant Cn-02 so that the reference pulse form matches the host controller
output form. (Refer to 4.1.5 for details on how to set user constants.)

Selecting reference pulse form (Refer to 3.2.2.)

Bit 3
Cn-02 Bit 4
Bit 5

(2) Input a slow speed pulses from the host con- Host

rvi Kk
troller and execute low-speed operation. controlier SenvoPack servomotor
Refer- PULS | (1CN-7)
enlce *PULS | (1oN-8) —G
PUSE SIGN_| (1oN-11)
*SIGN (1CN-12)




2.4 Conducting[d[Test[Run

(8) Check the following items in monitor mode
(Refer to 4.6.1.):

(1) Has a reference pulse been input?
(2) Is the motor speed as set?
(3) Does the reference speed match the actual motor speed?

(4) 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 user constants shown
below.

Cn-24,Cn-25 | Electronic gear ratio (Refer to 3.2.5.)
Cn-02 bit 0 Reverse rotation mode (Refer to 3.1.1.)

If an alarm occurs or the motor fails to rotate during the above operation, connec-
tor 1CN wiring is incorrect or the user constant settings do not match the host con-
troller specifications.

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

Refer to Appendix E List of Alarm Displays and Appendix D List of User Constants.

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 Test Run with the Motor Connected to
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: 1) Autotuning
2) Speed adjustment

DR2 Servomotol :_’—_l
Servopack :IZEE
|

] | ]
S

Connect to the machine.
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2.4.3 Step 2: Conducting a Test Run with the Motor Connected to the Machine cont.

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 user constants
setting and wiring should be tested as conclusively as possible before step 1 is complete.

(1) Check that power is OFF. POWEIF Servopack
Turn the Servopack power OFF. SUPR Y

Power OFF

(2) Connect the servomotor to the machine. Install servomotor on machine.
Refer to 2.2.2 Installing the Servomotor.  Servomotor \ { /

=

/N

(3) Perform autotuning.
Tune the Servopack according to the machine Autotuning:

characteristics. Refer to 4.2.3 Autotuning. Automatically measures
machine characteristics and
performs optimum tuning

Servopack Servomotor

DR2

(4) Operate by reference input. Host Servopack
As in step 1 (conducting a test run for motor ~ Comtroller =3
without load), perform (9) Operate by refer-
ence input on page 41. Perform tuning Reference
associated with the host controller.

Servomotor

(5) Set user constants and record the settings.
Set user constants as necessary. Record all
the user constant settings for maintenance
purposes.

User constants

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.
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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
1) 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.

Servopack uses the brake interlock output (BK) signal to control holding brake operation
for a servomotor with brake.

* \ertical axis * Axis to which external force is applied
——1_Servomotor

Holding brake External force

[-___—_J_l> Servomotor
l Prevents the %—m

motor from \

rotating due to

gravity \
Holding
brake

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 3.4.4 Using Holding Brake.

Power supply: Cable for motor with

single-phase brake

200 V or 100 V Servopack 9.8ft DP9320660-1
— 16.4ft DP9320660-2

32.8ft DP9320660-3

49.2ft DP9320660-4

65.6ft DP9320660-5

| Brake control relay |

Brake power supply
LPSE-2HO01 (200 V input)
LPDE-1HO1 (100 V input)

Servomotor with brake
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2.4.4 Supplementary Information on Test Run cont.

46

2) When performing position control from the host controller

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

Type: DR2-J

| Speed

| Host | reference

i controller

|
Position Speed
control control

without |

load [1
I
e

Test run 4
for motor _wl

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 Items

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 r/min and check
that the motor
makes one
revolution per one
second.

Check whether the
speed reference gain
value (user constant
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
(user constant
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 Conducting[d[Test[Run

2.4.5 Minimum User Constants Required and Input Signals
1) This section describes the minimum user constants that must be setto conduct a test run.

For details on how to set each user constant, refer to 4.1.5 Operation in User Constant
Setting Mode.

a) Servopack in speed/torque control mode

Cn-03 | Speed reference gain

Cn-0A |Dividing ratio setting

b) Servopack in torque control mode

Cn-13 | Torque reference adjustment gain

Cn-0A | Dividing ratio setting

c) Servopack in position control mode

Cn-02 bits 3, 4 and 5 Reference pulse form selection

Cn-24 Electronic gear ratio (numerator)

Cn-25 Electronic gear ratio (denominator)

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

2) 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 user constant:

|Cn-02 (bit 0) | Reverse rotation mode

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

3) 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 132).

(forward
P-OT rotation 1CN-42 L .
prohibited) Overtravel limit switch -
(revere The memory switch can pe gseq 'to eliminate the
N-OT fotation 1CN-43 need for external short-circuit wiring (see page 54).
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 2-series products after fully understanding Chapter 2 Basic Uses of
Z-series Products. It explains how to set user constants for each purpose and
how to use each function. Read the applicable sections according to your re-
quirements.
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3.1.1 Changing the Direction of Motor Rotation............... 52
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3.2.5 Using ElectronicGear ...............covininiiien... 82
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Before Reading this Chapter

1) This chapter describes how to use each 1CN connector I/O signal for the DR2 Servopack
and how to set the corresponding user constant.

2) For alist of 1/O signals of 1CN connecor, refer to Appendix C List of I/O Signals.
For terminal arrangement for 1/O signals of 1CN connecor, refer to 3.8.8 Connector Ter-
minal Layouts.

I/Osignals - - - - - - - - -

' Host controller,
CHARGE () l , external circuit |
[

3) For a list of user constants, refer to Appendix D List of User Constants.

4) User constants are divided into the following two types.

1) Memory switch Set each bit to ON or OFF to select a function.
Cn-01 and Cn-02

2) Constant setting Set a numerical value such as a torque limit
Cn-03 and later value or speed loop gain.

DR2 Servopack

User constants

5) For details on how to set user constants, referto 4. 1.5 Operation in User Constant Setting
Mode.
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3.1.1 Changing[the[Direction[df{Motor{Rotation

52

3.1

Setting User Constants According to Machine
Characteristics

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

3.1.1  Changing the Direction of Motor Rotation
3.1.2  Setting the Overtravel Limit Function

3.1.3 Restricting Torque

3.1.1 Changing the Direction of Motor Rotation

1) 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 when viewed from the drive end.

2) 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

ccw Encoder output
from Servopack
(Phase A)
— PAD JuUdun
~— PBO iy

(Phase B)

Encoder output
from Servopack

Qe
(Phase A)
@ —— PAO

(Phase B)

Reverse Run Reference

C@ o Encoder output
C from Servopack
(Phase A)
— PAO Arnrjo
~ PBO

UL
(Phase B)

(@CCW Encoder output
3 from Servopack

(Phase A)
@ —— PAO o

~~PRO UL
(Phase B)




3.1 Setting[User{Constants[A ccording[to[Machine[Characteristics

3) Setting Reverse Rotation Mode:

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

a) 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 (Stantgard 1=
rotation when viewed setting) .:'n it
from the drive end.
Forward rotation is (Reverse
defined as clockwise :
1 rotation when viewed rotation
mode)

from the drive end.

b) Method 2: Shorting the Wiring in the 2CN Connector

Reverse rotation mode can be set for the 2CN Servopack Servomotor
connector for the encoder. This method is used
to standardize user constant settings without
using the memory switch.

(PGOV) 2CN-1 @

(DIR) 2CN-7

In this case, reverse rotation mode is set
regardless of the memory switch setting.

Short 2CN-1 and 2CN-7 in
the 2CN connector.

Servopack
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3.1.2 Setting[the[QvertravellLimit{Function

3.1.2 Setting the Overtravel Limit Function

1) The overtravel limit function forces the moving part of the machine to stop when it ex-
ceeds the movable range.

2) 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

Inputs terminals for overtravel limit switch. Reverse Forward

rotation side %E rotation side

For linear motion, connect a limit switch to prevent ~ Servomotor
damage to the machine. Limit switch | Servopack

P-OT} (1cN-42)

N-OT

(1CN-43)

P-OT ON: 1CN-42 is | Forward rotation allowed. Normal operation status.
at low level.

OFF: 1CN-42 Forward rotation prohibited (reverse rotation allowed).
is at high level.

N-OT ON: 1CN-43 is | Reverse rotation allowed. Normal operation status.
at low level.

OFF: 1CN-43 Reverse rotation prohibited (forward rotation allowed).
is at high level.
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3) Use the following user constants (memory switch) to specify whether input signals for
overtravel are to be used.

Cn-01 Bit 2 Use of P-OT Input Signal Factory For Spet_aQ/Torque Control
Setting: 0 and Position Control
Cn-01 Bit 3 Use of N-OT Input Signal Factory For Spet_aQ/Torque Control
Setting: 0 and Position Control
Specifies whether the P-OT input signal for pro- Servopack
hibiting forward rotation at overtravel (1CN-42) is 1N
to be used and whether the N-OT input signal for P
prohibiting reverse rotation at overtravel 43
(1CN-43) is to be used. OV£ (N-om

The short-circuit wiring shown in the
Specifies “1” when external short-circuit wiring is  figure can be omitted when P-OT and

to be omitted. N-OT are not used.

Bit | Setting Meaning

Uses the P-OT input signal for prohibiting forward rotation. (Forward
0 rotation is prohibited when 1CN-16 is open. Forward rotation is allowed
when 1CN-42 is at 0 V.)

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-42to 0 V.

Uses the N-OT input signal for prohibiting reverse rotation. (Reverse
0 rotation is prohibited when 1CN-17 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-43to 0 V)

Bit 2

Bit 3

4) Ifthe P-OT and N-OT input signals are used, set the following user constants to specify
how to stop the motor.

Cn-01 Bit 8 How to Stop Motor at Factory For Speed Control and
Overtravel Setting: 0 Position Control
Operation to be Performed Factory For Speed Control and

Cn-01 Bit9 | when Motor Stops after Setting: 0 Position Control
Overtravel

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

Stop mode After stop

Stop by
0 | dynamic brake

Bit 6
1 Coasting to a
stop

0 Releasing
dynamic brake

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

Releasing
dynamic brake

Specify how to stop the motor when either of the 1 Decsleration || Servo OFF
above signals is input. 1Y Zero-clamp |
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Setting Meaning
Stops 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 can be selected by setting bit 6 of Cn-01.

bits Stops 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.

If torque control mode is selected, the motor stops in the same way as when the
servo is turned OFF, regardless of the setting of Cn-01 bit 8.

EMGTRQ Unit: | Setting Factory For Speed/Torque
Emergency Stop % Range: 0 to | Setting: Control and Position
Cn-06 : .
Torque Maximum Maximum | Control
Torque Torque

Specifies the stop torque to be applied at overtra- 5.t signai or Memory

1Sk switch
vel when the input signal for prohibiting forward or ~ Pohoing - cr01)
reverse rotation is to be used. POT(CN-42) ) f 2lop lereue
- g [Stopby 1
Specifies a torque value in terms of a percentage o"_l_dgnt?i/ib@e R
of the rated torque. — ) lrcmgna
Input signal for Lstop |
prohibiting reverse
rotation
N-OT (1CN-43)
Cn-01 Bit 6 How to Stop Motor at Servo Factory For Speed/Torque Control
OFF Setting: 0 and Position Control
Operation to Be Performed Factory For Speed/Torque Control
Cn-01 Bit 7 | when Motor Stops after Servo | Setting: 1 and Position Control
OFF
The Servopack enters servo OFF status when: Servo OFF After stop

Releasing
dynamic brake

Stop mode

Stop by Bit 7

dynamic brake Holding
dynamic brake

Remains being
™~ released
dynamic brake

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

e Servo alarm arises.

* Main power is turned OFF.

Dynamic brake is a function that

above events occurs during operation. resistor to consume motor rotation
energy.
Setting Meaning

0 Stops the motor by dynamic brake.

Cn-01

- he motor .
bit 6 ] Causes the motor to coast to a stop

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




3.1 Setting[User{Constants[A ccording[fo[Machine[Characteristics

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.

3.1.3 Restricting Torque

1) The Servopack can provide the following torque control:

® Torque restriction —

® Torque control —_

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

Level 3: To always control output torque, not speed

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.

2) How to Set Level 1: Internal Torque Limit

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

TLMTF Setting Factory For Speed/Torque
Cn-08 Forward Rotation Unit: | Range: 0to | Setting: Control and Position
Torque Limit % Maximum Maximum | Control
Torque Torque
TLMTR Unit: | Setting Factory For Speed/Torque
Cn-09 Reverse Rotation % Range: 0 to | Setting: Control and Position
Torque Limit Maximum Maximum | Control
Torque Torque
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3.1.3 Restricting[Torque cont.
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Speed

Sets the maximum torque values for
forward rotation and reverse rotation,
respectively.

Output Signal for Torque Restric-
tion Function

Sets these user constants when torque
must be restricted according to ma-
chine conditions.

This torque restriction function always

e CLT+ (1CN-25), CLT- (1CN-26)
e Status indication mode bit data
® Monitor mode (Un-05) bit 4

monitors torque, and outputs the signal
shown on the right when the limit value
is reached.

User Constant Setting:
Memory switch (Cn-01) bit4 =0

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

Example of Use: Machine Protection

Torque limit
Motor speed

Torque

* Using CLT+, CLT- Signals

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

This section describes how to use contact output signals CLT+, CLT- as a torque limit

output signal.

Servopack 170 power
SUPRIY
Photocoupler Output
Per output:
Maximum operation — 1CN-25| CLT+ P
voltage: 30 VDC :‘4 | T
Maximum output L 1CN-26| CLT- N
current: 50 mA DC T VL

Output — CLT+ 1CN-25

Output — CLT- 1CN-26

Torque Limit Output (Running
Output)

For Speed/Torque
Control

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

ON status: The circuit between 1CN-25 and
1CN-26 is closed.
1CN-25 is at low level.

Motor output torque is being restricted.
(Internal torque reference is greater than the
preset value.)

OFF status: The circuit between 1CN-25 and
1-CN26 is open.
1CN-25 is at high level.

Motor output torque is not being restricted.
(Internal torque reference is equal to or below
the preset value.)




3.1 Setting[User{Constants[A ccording[to[Machine[Characteristics

Preset Value: Cn-08 (TLMTF)

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

Note This function is changed to another function depending on the setting of bit 4 of
memory switch Cn-01.

To use output signals CLT+, CLT- as a torque limit output signal, set the following memory
switch to O.

This memory switch can also be used to set level 2 torque restriction (described in the
next subsection).

Cn-01 Bit 4 CLT+, CLT- Output Signals | Factory For Speed/Torque Control
Selection Setting: 0

Sets the output conditions for output signals CLT+ (1CN-25) and CLT- (1CN-26).

Setting Meaning

Uses CLT+, CLT- output signals as a torque
limit output signal.

Compares the DR2 Servopack internal torque

Bit 4 of memory switch Cn-01

(current) reference with the preset value.
Preset Value:Cn-08 (TLMTF) Jorque o |cm:
Cn-09 (TLMTR) detection | g | OTT-
Cn-18 (CLMIF): P-CL input only [Speed | I__y (10“-25)
0 Cn-19 (CLMIR): N-CL input only Leoincide |1 [ (1CN-26)
Internal torque Opens the circuit
(current) reference between 1CN-25 and
= preset value 1CN-26 When CLT+, CLT- output
signals are changed, the
Internal torque Closes the circuit following bit data are also
(current) reference < | between 1CN-25 and changed:
preset value 1CN-26 « Status indication mode bit
data
Uses CLT+, CLT- output signals as a speed * Monitor mode Un-05 bit 4

1 coincide output signal.
For details, refer to 3.7.4.
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3) How to Set Level 2: External Torque Limit

First, use a contact input signal to make the torque
(current) limit value set in the user constant 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.

P-CL
1CN-45

N-CL
1CN-46

Servopack
Without
ForV\{ard torque limit 77773
rotation g
Speed :

Torque

]

Reverse
rotation

[

With Cn-18
torque limit§::y
Speed |}
S
Torque
Without
torque limit -
Speed : 1
Torque
With
torque limit = "19
Speed [
L
Torque

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

PCL 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:
low level. Cn-19

I]-CE

high level. rotation.

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

\

Output Signal for Torque Restriction Function

This torque restriction

« CLT+ (1CN-25), CLT- (1CN-26)

function outputs the signal - Status indication mode bit data
shown on the right. « Monitor mode Un-05 bit 4

User Constant Setting:
Memory switch Cn-01 bit4 =0

Examples of Use:
® Forced stopping

® Holding workpiece by robot
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CLMIF Unit: | Setting Factory For Speed/Torque
Cn-18 Forward External % Range: 0 to | Setting: Control and Position
Torque Limit Maximum 100 Control
Torque
CLMIR Unit: | Setting Factory For Speed/Torque
Cn-19 Reverse External % Range: 0 to | Setting: Control and Position
Torque Limit Maximum 100 Control
Torque

Sets a torque limit value when torque is restricted by external contact input.

This function is valid when bit 2 of memory switch Cn-02 is set to 0.

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 3.2.9 Using Torque Restriction
by Analog Voltage Reference.

* 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.

1/0 power supply Servopack
- 1CN
1 +24VIN | 47 4TKQ
| —}-—- Photocoupler
Host controller A ;ﬁi:
T I PCL| -45 ¢5m ik Ty
e O s
e T
e e
. N-CL | -46 'F ‘5«
.35

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

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

These signals are for forward and reverse exter-  Output Signal for Torque

nal torque (current) limit input. Restriction Function
« CLT+ (1CN-25), CLT- (1CN-26)
This function is useful in forced stopping. * Status indication mode bit data

¢ Monitor mode Un-05 bit 4

¢ User Constant Setting:
Memory switch Cn-01 bit 4 =0
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ON: 1CN-45 is at | Torque restriction applies during forward rotation. | Limit value:
PCL 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 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 right is output while torque is being restricted.

Note This function is changed to another function depending on the setting of bit 2 of
memory switch Cn-02 (see below).

To use input signals P-CL and N-CL as torque limit input signals, set the following
memory switch to 0.

Cn-02 Bit 2

Contact Input Speed Control
Selection

Factory
Setting: 0 and

For Speed/Torque Control

Position Control

Prohibits the contact input speed control function. Servopack
s5 | R th
=z o O
% . . — | internall
If the contact input speed control function is used, —55 Gt speed Servomots
the contents of the input signals shown below will Contact |[SPEEDI
inout SPEED2
change. P 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
Pl control.
D 3 P-CON (1CN-41) | (For speed/torque control, bits A and
oes.not use B of Cn-01 take precedence over this
the contact signal.)
0 input speed
control P-CL (1CN-45) Used for forward external torque limit
function. input
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 Normal speed/torque or
Uses the contact rotation position control
1 input speed 0: Forward
. . 0 1 -
control function. 1: Reverse Cn-1F (SPEED1)
1 1 Cn-20 (SPEED2)
1 0 Cn-21 (SPEEDS)
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* Handling of the CLT+, CLT- signals are the same as for level 1 (internal torque limit).
Refer to Using CLT+, CLT- Signals on page 58.
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3.2 Setting User Constants According to Host Controller

This section describes how to connect a =-series Servo to a host controller and how to
set user constants.

3.2.1
3.2.2
3.2.3
3.2.4
3.2.5
3.2.6
3.2.7
3.2.8
3.2.9
3.2.1
3.2.1
3.2.1

Inputting Speed Reference
Inputting Position Reference
Using Encoder Output
Using Contact I/O Signals
Using Electronic Gear
Using Contact Input Speed Control
Using Torque Control

Using Torque Feed-forward Function
Using Torque Restriction by Analog Voltage Reference ................
0 Using the Reference Pulse Inhibit Function (INHIBIT) ................. 1
1 Using the Reference Pulse Input Filter Selection Function ............. 1

2 Using the Analog Monitor

3.2.1 Inputting Speed Reference

1) Using the following memory switch, select the speed/torque control.

Cn-02 Bit B

Selection of Speed/Torque
Control or Position Control

Factory
Setting: 0

For Speed/Torque Control
and Position Control

Select the control mode (speed/torque control or position control) by bit B of memory

switch Cn-02.
Setting Meaning
0 Selects speed or torque control.

Select the control form by bits A and B of memory switch Cn-01.

1 Selects position control.

Note For the memory switch Cn-02, always turn the power OFF and then ON after
changing the setting. This makes the new setting valid.

2) 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.

Servopack
1CN-9
TREE P Torque
Torque reference input secT [P 1CN-10 reference
(analog voltage input) 1CN5
V-REF P Speed
Speed reference input sav P 1ON-6 reference
(analog voltage input)
v

I P: Represents twisted-pair cables
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s Input \VA -1 5 1CN-5 Speed Reference Input Ecc)’rn?rglegill;l;orque
_ - Signal Ground for Speed For Speed/Torque
= InpUt SG-V 1CN-6 Reference Input Control Only

Use these signals when speed control is selected

(memory switch Cn-02 bit B = 0). Referands ool
r/min

For ordinary speed control, always wire the V- 15001 /-

REF and SG-V terminals. T [

| t volt V)
1500 put voltage

voltage between V-REF and SG-V.

1 -3000

-4500 Set the slope in
Cn-03 (VREFGN).

* Standard Setting:
Cn-03 =500: This settingmeansthat 6V is equivalent to rated speed (3,000 r/min)

Examples:

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

User constant Cn-03 can be used to change the voltage input range.

» Example of Input Circuit Servopack
(See the figure on the right) 18V on2s
2k0 VﬁREF-iCN—S
P
For noise control, always use twisted-pair sGv]'oNe
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.
Speed V-REF 1CN-5
reference
output { Ip SGV
Connect V-REF and SG-V to speed reference terminals 10N-6
output terminals on the host controller. In this
i - i PAO
gazt(a:i,fflccggi’; (s)n 03 according to output voltage W ok -5 *zgo 12223
. Ise input
P forminale. ZF__*PBO 12222

I P: Represents twisted-pair cables

_ +15V power supply for For Speed/Torque

OUtPUt — +15V 1CN-23 speed/torque control Control Only
- - -15V power supply for For Speed/Torque

OUtPUt —-15V 1CN-24 speed/torque control Control Only

Power output for speed/torque control.
Max. output current is 30mADC.
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3) Use the memory switch and input signal P-CON to specify one of the four modes shown

below.
Cn-01 Bit A Control Mode Selection Factory For Speed/Torque Control
Setting: 0 Only
Cn-01 Bit B Control Mode Selection Factory For Speed/Torque Control
Setting: 0 Only

The Servopack for speed/torque control provides four different control modes.
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Cn-01
Setting Control Mode
BitB | Bit A
Speed Control
DR2 Servopack
This is normal speed control. Speed
reference V-REF
- (1CN-5)
® Speed reference is input from V-REF P/PI
(1 CN-5) changeover P-CON
' (1CN-41)
e P-CON (1CN-41) signal is used to switch
between P control and PI control.
9 0 1CN-41 is PI control
open
1CN-41 is P control
atoVv
e Torque reference input T-REF (1CN-9)
cannot be used.
Zero-clamp Speed Control
DR2 Servopack
This speed control allows the zero-clamp Speed
function to be set when the motor stops. reference  V-REF
(1CN-5)
® Speed reference is input from V-REF Zero-clamp P-CON|
(1CN-5). (1CN-41)
Zero-clamp is performed when
e P-CON (1CN-41) signal is used to turn the g:: '::"gf_w'"g two conditions
zero-clamp function ON or OFF. Condition 1: P-CON is turned
N.
Condition 2: Motor speed
drops below the preset value.
Preset value: Cn-29 (ZCLVL)
0 1
1CN-41is | Turns zero-clamp
open function OFF
1CN-41is | Turns zero-clamp
atoVv function ON
e Torque reference input T-REF (1CN-9)
cannot be used.
1 0 | Torque control |
1 1 Torque control Il

For torque control, refer to 3.2.7 Using Torque Control.
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* Using P-CON Signal:

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

Position Control

The function of input signal P-CON changes with the memory switch setting.

Servopack

Switching between P control and PI control |

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

O\-I Switching between torque control and speed control |
Memory \
switch

| Changing the direction of rotation |

Memory Switch
Cn-02 Cn-01 Cn-01 Meaning of P-CON Signal
Bit 2 Bit B Bit A
0 0 0 Switching between proportional (P) control and
proportional/integral (PI) control
0 0 1 Switching between zero-clamp enabled/prohibited mode
Speed control with zero-clamp function
0 1 0 Torque control | (P-CON is not used.)
0 1 1 Switching between torque control and speed control
(Torque control 1)
1 _ _ Changing the direction of rotation during contact input speed
control

4) Adjust the speed reference gain using the following user constant.

VREFGN Speed Unit: Setting Factory For Speed/Torque
Reference Gain (r/min)/V | Range: Setting: Control Only
Cn-03
10 500
to 2162

This user constant is for speed/torque control
only. Sets the voltage range for speed reference

input V-REF (1CN-5). Sets this user constant ac-  cpees (imin) Set tis siope.
cording to the output form of the host controller or
external circuit. i

The factory setting is as follows:
Rated speed (3000 r/min)/6 V = 500

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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3.2.2 Inputting Position Reference

1) Using the following memory switch, select the position control.

cn-02BitB | Selection of Speed/Torque Factory For Speed/Torque Control
Control or Position Control Setting: 0 and Position Control

Select the control mode (speed/torque control or position control) by bit B of memory

switch Cn-02.
Setting Meaning
0 Selects speed or torque control.
Select the control form by bits A and B of memory switch Cn-01.
1 Selects position control.

Note For the memory switch Cn-02, always turn the power OFF and then ON after
changing the setting. This makes the new setting valid.

2) Input a position reference by using the following input signal “reference pulse input.”
| | | | Since there are several specifications for input signal, select reference input for the sys-
tem to be created.

Positions
Inputs a move reference by pulse Servopack
input.
PULS 1GN.7_-PHOTOCOUPLER
Reference pulse{ \PULS Ip \oNS D{ﬁ}ﬁ‘
Position reference can correspond ~ '"Put

1CN-11
i . Ref i M“I‘—*""‘Dm :
to the following three types of out in;?trence sign { I \oN12 :}ﬁ:

put form:

Error counter CLR 1CN-18 I
clear input +CLA IP ,CNNDW}]& :

* Line driver output

°+12V Open collector output I P: Represents twisted-pair cables

* +5V Open collector output
Connection Example 1: Line Driver Output

Line Driver Used: Host controller Servopack

Line driver Photocoupler
pULS | 1CN-7 1500

SN75174 manufactured by
Texas Instruments Inc., or
MC3487 or equivalent.

v *PULS| 1CN-8

SIGN ) 1CN-11

*SIGN

......

ClR J1ONS

—J N N
IF’ «CLR ) 1ON-14 ‘} +lﬁ

oA A
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Connection Example 2: Open Collector Output

Sets the value of limiting re- Host controller Servopack
sistor R1 so that input cur-
rent i falls within the following Vee .
: R ! 1500
range: —2» pPuLs[1CN-7 A8 Photocoupler
. vp spyig) 1ON-8 | “" .E

Input Current i: 7 to 15 mA sl S
Examples: R SiGNJION-11 \
« When Vcc is 12V, Ie o[ roniz t Hag;

R1 =1kQ R1—ﬁ_ CLR 1CN'1§_‘ .....

* When Vccis 5V, IP i Jrome 4 ‘i"q
R1 =180 Q —Kl

{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

Output — PL1 1CN-3 Power for Open Collector For Position
Reference Control Only
Output — PL2 1CN-13

Output — PL3 1CN-18

For details, refer to the Connection Example 3 (When Power for Open Collector Refer-
ence is Used) shown below:
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Connection Example 3: When Power for Open Collector Reference is Used

When power for open collec- Host controller Servopack
tor reference (PL1, PL2,
PL3) is used, connect be-
tween PL1 and PULS, PL2

and SIGN, PL3 and CLR as T".ﬁ
follows: )
»{/J

1

,;,{:\J

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

3) 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

— Input SIGN Reference Sign Input For Position Control Only

— Input *SIGN  1CN-12 Reference Sign Input For Position Control Only

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

. . Reference Pulse Form Factory For Position Control Only
Cn-02 Bit 3 Selection Setting: 0
. . Reference Pulse Form Factory For Position Control Only
Cn-02 Bit 4 Selection Setting: 0
. . Reference Pulse Form Factory For Position Control Only
Cn-02 Bit 5 Selection Setting: 0
Sets the form of a reference pulse that is external- Ho ler  Position Servopack
ly output to the Servopack. i

QN PULS] (onr)

Sets the pulse form according to the host control-
ler specifications. SIGN

(1CN-11)

Set also the input pulse logic in bit D of Cn-02.
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Cn-02 Input | Refer-
- - — Pulse ence Motor Forward Motor Reverse
gitp |Bit |Bit | Bit [ Multipli- | Pulse | Run Reference Run Reference
5143 er Form
Sign +
ulse PULS
ololo o vongy — AL Jus _nonn
SIGN o SIGN ‘L
(1CN-11) (1CN-11)
Two- . .
phase PULS > PULS -
oj1{o X1 pulse gonn — | dony -
i SIGN 1 SIGN
(Pgsi- ::/r\-/?tlfr]-l (1CN-11) (1CN-11)
tive 90°
logic |0 |1 ]1 X2 |phase e e
setting) differ- PULS PULS
(1CN7)....I"LJ"L.. (10N U O R
once sieN UL | sien LUl
1 01]O X4 (1CN-11) (1CN-11)
CW ™
ulse + PULS ] PUS 0
0 0 1 %CW (1CN-7) (1CN-7)
SIGN SIGN
pulse aoen LI oy L——
Sign +
pulse 1 sus —r— S
01010 train (1CN-7) 7
SIGN "L* r—_
(1CN-11) e (1%'@11) "H
Two- - o0
phase PULS PULS
0 1 0 X1 pulse dong — - gy —
1 train (1ona Ll (on11)
(Nega- with
tive 90°
logic 0 1 1 X2 phase 90° 50"
setting) differ- A By B pus LI
i 0 0 X4 (1CN-11) (1SC|E-N11)
CW "2
PULS
olol i pulse + (1%? TR (10N !
cCcw SIGN ™™ SIGN "
pulse (1CN-11) aonr M

*1 When CW pulse + CCW pulse and positive logic setting, make sure to set each of the
signals (the one not being input the pulse) to Low level.
*2 When CW pulse + CCW pulse and negative logic setting, make sure to set each of the
signals (the one not being input the pulse) to High level.
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Input Pulse Multiply Function:

When the reference form is two-phase pulse
train with 90° phase difference, the input pulse
multiply function can be used.

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

x4
Number of
motor move

pulses X2

N o o

5 x1

Input reference pulse

(1CN-7)

SIGN

(1CN-11)

(=]

Example of I/O Signal Generation Timing

Servo ON l ON ’-——~
| Release :
Base block ____._“"!'_“ " t2—§— 1 <30ms
- : t2 =6ms
Sign + rone ‘s H (When user ‘
puglse train 1CN-1 L H_ﬂ_ﬂ_ﬂ_ﬂ_ﬂ___ constant Cn-12 is
’ set to 0)

H

t3 = 40 ms

i |_I———]——l_l——J—_I——r_]——t4,t5,t6§2ms

15 0
COIN e 14 _";_Fc;_;‘ —*‘IH
CLR —

Note The interval from the time the servo ON signal is turned ON until areference 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

The signs for each

ti. t25 01 us T z1llus

3> 3us %x100§50%

(SIGN + PULS signal) T1t2 reference pulse are as
Maximum reference N TH Ju T follqws:
frequency: 450 kpps PULS —p7= A [% e}/_\—/—\_ @ ngh level
l il ©: Low level
P reference 3 O reference

t1. 12201 s rZ11us

13, 17201 us

t4, ts5, t6 > 3 us
90° different two-phase v e Phase A User constant Cn-02
pulse train : Phase B (bits 3, 4 and 5) is used
(phase A + phase B) PULS to switch the input pulse
Maximum reference SIGN multiplier mode.
frequency
x 1 multiplier: ) J Lo
450 kpp§ L Phase B is 90° h Phase B is 90°
x 2 multiplier: 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

. 1 CCW pulse
Maximum reference T CW pulse
frequency: 450 kpps puts
SIGN 3
p reference & reference

4) The following describes how to clear the error counter.

— Input CLR 1CN-15

— Input *CLR 1CN-14

Error Counter Clear Input

For Position
Control Only

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.

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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Cn-02 Bit A

Error Counter Clear Signal
Selection

Factory
Setting: 0

For Position Control Only

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. CLR "He

1 (1CN-15) A

Cleared only once at this point
. . Error Counter Processing at | Factory For Position Control Only
Cn-01 Bit A Servo OFF Setting: 0

Select the error counter processing at Servo OFF.

Setting

Meaning

0

Error counter is cleared at Servo OFF.

1

Error counter is not cleared at servo OFF.
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3.2.3 Using Encoder Output

1) 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.

Host
Servopack controller

Servomotor
encoder

2CN 1oN| =

A
Frequency] i} L

Phase B
< PG E P dividing v >
circuit & »

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

Servopack Host controller
. Line receiver
1CN-33) Fa
Phase ( FRO T \ R 2 1S » Phase A
(1CN- 341 PAO : 1"‘: I lj .
(10N-35) P
Rbase g20 A 2 e —5———> Phase B
(1CN-36)| +ppo : iP; I [j 7
(1CN-19) i .
Phase C ree . A 10 !, PhaseC
(1CN- 2oI PCO : ipz I [:]
(1CN-1) | SG
. 1 )
J' (1CN-50)}u" Smoothing
ov capacitor

Line receiver used: SN75175 manufactured by
Texas Instruments Inc. or
MC3486 (or equivalent)

R (termination resistor): 220 to 470 @
C (decoupling capacitor): 0.1 uF

{P: Represents twisted-pair cables

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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2)[)/O3ignals[are[dlescribed[below.

output PO 10N-33 N e
output ~ + PO 1oN-3+ e b
output P80 1035 A e
output — + PO 1035 | e e
output — o 1cn-19 i e
output - + P 1on-20 S e

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 user constant.

[ Dividing ratio setting | Cn-0A  PGRAT |

The dividing ratio setting is not relevant to the gear ratio setting (Cn-24, 25) for the
electronic gear function of the Servopack for position control.

Output Phase Form

(Incremental Encoder)

Forward rotation "H“ 90’ 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 ->H<— 90° Reverse rotation *H* 90°
Phase A I Phase A

Phase B l I Phase B I I I
Phase C _,_—I_ Phase C ___’-—l_

———— P ¢ —_—et
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— Input SEN 1CN-4 SEN Signal Input

For Speed/Torque Control
and Position Control

— Input 0SEN 1CN-2 SEN Signal Input

For Speed/Torque Control
and Position Control

Output — PSO 1CN-48 Encoder Output

Phase-S

For Speed/Torque Control
and Position Control

Output — *PSO 1CN-49 [Sieieiiae

For Speed/Torque Control
and Position Control

— Input BAT®  1CN-21 [l

(+)

For Speed/Torque Control
and Position Control

— Input BATS  1CN-22 K

)

For Speed/Torque Control
and Position Control

Use these signals (SEN to BATS) for absolute encoders. For details, refer to 3.8.5 Using

an Absolute Encoder.

For Speed/Torque Control
and Position Control

— - Signal Ground for
Output 8G 1CN-1 Encoder Output
Output — FG 1CN-50 Frame Ground

For Speed/Torque Control
and Position Control

SG: Connect to 0 V on the host controller.
FG: Connect to the cable shielded wire.

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

Cn-02 Bit 9 Encoder Type Selection

Factory
Setting: 0

For Speed/Torque Control

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 Encoder Type Setting
SGM-OO0O31 Incremental encoder 0
SGMP-OJOO310
SGM-OJOOW1O Absolute encoder 1
SGMP-JOOW1O
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4) Set the pulse dividing ratio in the following user constant.

PGRAT

Cn-0A

Dividing Ratio Setting

Unit:
P/R

Setting
Range: 16
to No. of
Encoder
Pulses

Factory
Setting:
2048

For Speed/Torque
Control and Position
Control

Sets 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.

Output terminals:
PAO (1CN-33)

Servopack *PAO (1CN-34)

Servomotor
encoder

OR

PBO (1CN-35)
*PBO (1CN-36)
Phase A
—
Phase B

dividing

The number of output pulses per revolution is set in this user constant. Set this value ac-
cording to the reference unit of the machine or controller to be used.

The setting range varies according to the encoder used.

Setting example:

Preset value: 16

r

i

1 revolution

fpupSpuppipipip Ny g Wy Nyl g By Ny
PBO - o

Motor Type Number of Encoder Pulses Per Revolution Setting Range
SGM-JO0O310 Incremental encoder: 2048 pulses per revolution 16 to 2048
SGMP-JO31
SGM-JO0OwW1H Absolute encoder: 1024 pulses per revolution 16 to 1024
SGMP-JOOW10

For the user constant Cn-0A, always turn the power OFF and then ON after chang-
ing the setting. This makes the new setting valid.
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3.2.4 Using Contact I/O Signals

1) Contact Input Signal Terminal Connections

These signals are used to control DR2 Servopack operation. Connect these signal termi-
nals as necessary.

Servopack
1/0 power
supply
+24V Photocoupler
T +24VIN 1CN-a7  47kQ
Host controller :EQ‘: t
For 1onas | SmA e Y
—O O
S N-GL 1ON-46 -~
0 O———¢———F+———.. 1
—_ :
—_— S-ON 1CN-40 : )
+—0 O y
— :
— P-CON 1CN-41 E N
+—O0 O ‘1‘.‘.‘.,'.‘.11
T .
p-OT 1CN-42 : )
29 ==
N-OT | 1oN-43 ;E
N O =
— ALMRST | 1CN-44 : :
o o0—0o— = 1 :
Vov

Note Provide an external I/O power supply separately.
There are no power terminals to which the DR2 Servopack outputs signals exter-
nally.

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

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

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

This external power supply input terminal is com- Servopack
mon to the following contact input signals: V0 power
T 24V

Contact Input Signals: P-CL (1CN-45) 24VIN ¢ 10N-47

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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2) Contact Output Signal Terminal Connections

These output signals are used Servopack /O power
to indicate DR2 Servopack _f},‘j"i'g v
operation status.
Photocoupler 16N-31] ALM» sl
Py S g g ooy el ¢
: $<: MAX 50 mA
1Y 1GN-32] ALM-
Photocoupler output —
1CN-25/ CLT+ v
Per output RS AR T
b [ ——
Maximum operational |[<@———1— < ﬁtﬁ 1CN-26] CLT-
voltage: 30 VDC 1CN-27) TGON+ .
Maximum output E¢ B | N |
current: 50 mA DC LHY 1CN-28{ TEON. |
—— 1CN-261 5- + PN
.éiﬁ % 1CN-30] S-RDY- )
Pt )
v
1CN-37} ALO?
Open collector output ( S Vv O”‘"‘
Per output
1CN-38] ALO2
Maximum operational | gt < | (O
voltage: 30 VDC {
Maximum output r 10N-39) ALOS O—-—-
current: 20 mA DC 1 1CN-2 1SG Host controller

oV

Note Provide an external I/O power supply separately.

There are no power terminals to which the DR2 Servopack outputs signals exter-
nally.

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

Signal Ground for Alarm For Speed/Torque
Output — SG Code Output Signal Control and
Position Control

This signal ground is used for the following output signals. Connect to 0 V on the external
power supply.

Contact Output Signals: ALO1 (1CN-37)
ALO2 (1CN-38)
ALO3 (1CN-39)
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3.2.5 Using Electronic Gear

For position control only.

1) Outline

TUL

Positions 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 Func-
is Not Used tion is Used
Workpiece Reference
Workpiece J:}D%um;;um
/Dﬂ%% Number of Ball screw
encoder pitch: 6 mm
Number of Ball screw pulses: 2048
3 encoder pitch: 6 mm
pulses: 2048

Machine conditions and reference unit
To move a workpiece 10 mm, must be defined for the electronic gear
function beforehand.

One revolution is equivalent to 6 mm, so
10 = 6 = 1.6666 (revolutions)

2048 x 4 (pulses) is equivalent to one revolution, so
1.6666 x 2048 x 4 = 13653 (pulses)

A total of 13653 pulses must be input as a reference.
the host controller needs to make this calculation.

To move a workpiece 10 mm:

Reference unit is 1 um, so
10 mm = 1 um = 10000 pulses

2) 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.

a) Check the machine specifications.

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

- Pulley diameter

b) Check the number of encoder pulses for the SGM Servomotor.

Motor Type Encoder Type Number of Encoder
Pulses Per Revolution
SGM-OO0O310 Incremental encoder 2048
SGMP-OOO310
SGM-OJOOwW1O Absolute encoder 1024
SGMP-O0OOW1O

Same as user constant Cn-11 settings.
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c) Determine the reference unit to be used.

Reference unit is the minimum unit of posi-  To move a table in 0.001 mm units
Reference unit: 0.001 mm

tion data used for moving the load. —
(Minimum unit of reference from host con- | |
troller) 1
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 unit is 1 um
If a reference of 50,000 pulses is input, the load moves 50 mm (50,000 x 1 um).

d) 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
«—>
SLF. & e IR
P: Pitch 4

' D: Pulley diameter
