YASKAWA

¥>-II Series SGMBH/SGDH

USER’S MANUAL

AC Servodrive (400 V, 22 to 55 kW)

SGMBH Servomotor
SGDH SERVOPACK

YASKAWA MANUAL NO. SIE-S800-32.4



Copyright © 2002 YASKAWA ELECTRIC CORPORATION

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system,
or transmitted, in any form, or by any means, mechanical, electronic, photocopying, recording,
or otherwise, without the prior written permission of Yaskawa. No patent liability is assumed
with respect to the use of the information contained herein. Moreover, because Yaskawa is con-
stantly striving to improve its high-quality products, the information contained in this manual is
subject to change without notice. Every precaution has been taken in the preparation of this
manual. Nevertheless, Yaskawa assumes no responsibility for errors or omissions. Neither is
any liability assumed for damages resulting from the use of the information contained in this
publication.



About this Manual

B This manual provides the following information for the X-II Series SGMBH/SGDH
Servodrives.
* Procedures for installing and wiring the servomotor and SERVOPACK.
* Procedures for trial operation of the Servodrive.
* Procedures for using functions and adjusting the servodrives.
* Procedures for using the built-in Panel Operator and the Hand-held Digital Operator.
+ Ratings and specifications for standard models.
* Procedures for maintenance and inspection.
B Intended Audience
This manual is intended for the following users.
* Those designing X-II Series servodrive systems.
* Those installing or wiring X-II Series servodrives.
* Those performing trial operation or adjustments of X-II Series servodrives.

* Those maintaining or inspecting Z-II Series servodrives.

B Description of Technical Terms
In this manual, the following terms are defined as follows:
 Servomotor = X-II Series SGMBH servomotor.
* SERVOPACK = X-II Series SGDH SERVOPACK.
* Servodrive = A set including a servomotor and Servo Amplifier.
» Servo System = A servo control system that includes the combination of a servodrive
with a host computer and peripheral devices.
B Indication of Reverse Signals
In this manual, the names of reverse signals (ones that are valid when low) are written with a
forward slash (/) before the signal name, as shown in the following example:
+ S-ON =/S-ON
« P-CON = /P-CON



B Visual Aids

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

IMPORTANT

Indicates important information that should be memorized, including precautions such as
alarm displays to avoid damaging the devices.

INE O Indicates supplemental information.

4 EXAMPLE p Indicates application examples.

Indicates definitions of difficult terms or terms that have not been previously explained in
TERMS .
this manual.
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tal Operator (Type: JUSP-OP02A-2).

The text indicated by this icon explains the operating procedure using Hand-held type Digi-
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JUSP-OP02A-2



Related Manuals

B Refer to the following manuals as required.

B Also, keep this manual in a safe place so that it can be referred to whenever neces-

sary.

Manual Name

Manual Number

Contents

Digital Operator
Operation Manual

X Series/Z-II Series SIE-S800-35 Describes the applications and operation of
Servopacks Personal software for the X Series/X-1I Series servo-
Computer Monitoring drive monitoring devices for use on per-
Software Operation Manual sonal computers.

2-1II Series TOE-S800-34 Provides detailed information on the opera-
SGMOH/SGDM tion of the JUSP-OP02A-2 Digital Opera-

tor, which is an optional product.

Safety Information

The following conventions are used to indicate precautions in this manual.

Failure to heed precautions provided in this manual can result in serious or possibly even

fatal injury or damage to the products or to related equipment and systems.

® PROHIBITED Indicates actions that must never be taken.

A WARNING Indicates precautions that, if not heeded, could possibly result in loss of life or seri-
ous injury.
A CAUTION Indicates precautions that, if not heeded, could result in relatively serious or minor

injury, damage to the product, or faulty operation.




Safety Precautions

The following precautions are for checking products upon delivery, installation, wiring,

operation, maintenance and inspections.

B Checking Products upon Delivery

/A CAUTION

+ Always use the servomotor and SERVOPACK in one of the specified combinations.

Not doing so may cause fire or malfunction.

B |nstallation

/N\ CAUTION

» Never use the products in an environment subject to water, corrosive gases, inflammable gases, or
combustibles.

* Doing so may result in electric shock or fire.
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H Wiring

/A WARNING

« Connect the ground terminal @ to electrical codes (ground resistance: 100 Q or less).

Improper grounding may result in electric shock or fire.
+ Use the thermal protector built into the servomotor according to either of the two following meth-
ods.

SGMBH servomotors are cooled by a fan. If the fan is defective or power to the fan is disconnected, heat
from the motor may result in burns or fire.
Method 1:
» Wire the output from the thermal protector to the host controller and turn OFF the servo when the
thermal protector operates.

Main circuit
contactors
Main circuit — ] SGDH M | Thermal
powersupply — . [SERVOPACK ( protector
[
J
tservo OFF

A

Host Controller

Method 2:
» Wire the thermal protector to the operating circuit of the main circuit contactors or the host control-
ler and turn OFF the main circuit when the thermal protector operates.

Main circuit

contactors

Main circut ——— 17—  SGDH 7 | Thermal
f \ M protector

[

powersupply ___ . ISERVOPACK

T

Host controller or operating
circuit of main circuit contactors

To main circuit
contactors

/A CAUTION

» Do not connect a three-phase power supply to the SERVOPACK'’s U, V, or W output terminals.

Doing so may result in injury or fire.

» Securely fasten the power supply terminal screws and motor output terminal screws.

Not doing so may result in fire.
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B Operation

/A WARNING

* Never touch any rotating motor parts while the motor is running.

Doing so may result in injury.

/A CAUTION

» Conduct trial operation on the servomotor alone with the motor shaft disconnected from machine to
avoid any unexpected accidents.

Not doing so may result in injury.

Before starting operation with a machine connected, change the settings to match the parameters
of the machine.

Starting operation without matching the proper settings may cause the machine to run out of control or mal-
function.

Before starting operation with a machine connected, make sure that an emergency stop can be
applied at any time.

Not doing so may result in injury.
» Do not touch the heat sinks during operation.

Doing so may result in burns due to high temperatures.

B Maintenance and Inspection

/A WARNING

» Never touch the inside of the SERVOPACKS.

Doing so may result in electric shock.

» Do not remove the panel cover while the power is ON.

Doing so may result in electric shock.

+ Do not touch terminals for five minutes after the power is turned OFF.

Residual voltage may cause electric shock.

/\ CAUTION

* Do not disassemble the servomotor.

Doing so may result in electric shock or injury.

* Do not attempt to change wiring while the power is ON.

Doing so may result in electric shock or injury.
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B General Precautions

Note the following to ensure safe application.

* The drawings presented in this manual are sometimes shown without covers or protective guards. Always
replace the cover or protective guard as specified first, and then operate the products in accordance with
the manual.

* The drawings presented in this manual are typical examples and may not match the product you received.

* This manual is subject to change due to product improvement, specification modification, and manual
improvement. When this manual is revised, the manual code is updated and the new manual is published
as a next edition.

« If the manual must be ordered due to loss or damage, inform your nearest Yaskawa representative or one
of the offices listed on the back of this manual.

* Yaskawa will not take responsibility for the results of unauthorized modifications of this product.

Yaskawa shall not be liable for any damages or troubles resulting from unauthorized modification.

SGDH SERVOPACK Standards and Certification

SGDH SERVOPACKSs conform to the following standards. However, because this product is
a built-in type, reconfirmation is required after being installed in the final product.

* EN55011 group 1 class A

» EN50082-2
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1

For First-time Users of AC Servos

This chapter is intended for first-time users of AC servos. It describes the
basic configuration of a servo mechanism and basic technical terms relating to
servos. Users who already have experience in using a servo should also take a

look at this chapter to understand the features of Z-II Series AC Servos.

1.1 Basic Understanding of AC Servos ------------------- 1-2
1.1.1 Servo Mechanisms - -----------c-c oo e 1-2
1.1.2Technical Terms = == == == == o md e e e e e e e e o 1-4

1.2 Configuration of Servo System - ----------c-cco-- 1-5

1.3 Features of -1 Series Servos --------------=------ 1-10
1.3.10Utling = ---- - e e 1-10
1.3.2 Using the SGDH SERVOPACK - - - == o oo oo oo mi e o 1-11
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1 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 Z-II Series AC Servos.

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

* Moves at a specified speed and

» Locates an object in a specified position

! Servo mechanism
TERMS . . . . .
According to Japanese Industrial Standard (JIS) terminology, a “servo mechanism” is defined as a

mechanism that uses the position, direction, or orientation of an object as a process variable to control
a system to follow any changes in a target value (set point). More simply, a servo mechanism is a con-
trol mechanism that monitors physical quantities such as specified positions. Feedback control is nor-
mally performed by a servo mechanism. (Source: JIS B0181)

1-2



1.1 Basic Understanding of AC Servos

o]

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

diagram:
Configuration of Servo System
Specified position + Servo Servo- Controlled Machine position
- e machine
input - amplifier motor (load) output

Feedback part

Detector

This servo system is an automatic control system that detects the machine position (output
data), feeds back the data to the input side, compares it with the specified position (input

data), and moves the machine by the difference between the compared data.

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

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

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

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

T Feedback control

A control method in which process variables are returned to the input side to form a closed loop. It is
also called closed-loop control. If a negative signal is returned to the input side, it is called negative
feedback control. Normally, negative feedback control is used to stabilize the system. If feedback is
not returned, the control method is called open-loop control.
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1 For First-time Users of AC Servos

1.1.2 Technical Terms

1.1.2 Technical Terms

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

e Servo mechanism

* Servo

Normally, servo is synonymous with servo mechanism. However, because “mecha-
nism” 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.”
* 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 SGMBH servomotors. In some cases,
a position detector (encoder) is included in a servomotor.

SERVOPACK Trademark of Yaskawa servo amplifier “SGDH 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

‘| Amplifier Servomotor
(SERVOPACK)

Operate Controlled
system

= 2]
b Servo drive

Servo system



1.2 Configuration of Servo System

1.2 Configuration of Servo System

The following diagram illustrates a servo system in detail:

§B”
0 Host controller

(5)
Position or
speed
reference
Servo amplifier
Comparator (4)
(Output)
Motor Position
drive
(Input) circuit D000 speed
1 ) Movable table
Position or
speed
feedback
Controlled Ball screw
system
e
Detector servomotor ~ Drive system
(1) Controlled Mechanical system for which the position or speed is to be controlled. This
system: includes a drive system that transmits torque from a servomotor.
(2) Servomotor: A main actuator that moves a controlled system. Two types are available: AC ser-
vomotor 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 difference between a ref-
erence and feedback data and operates the servomotor accordingly. A servo
amplifier consists of a comparator, which processes error signals, and a power
amplifier, which operates the servomotor.

(5) Host controller: A device that controls a servo amplifier by specifying a position or speed as a set
point.
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1 For First-time Users of AC Servos

1.1.2 Technical Terms

Servo components (1) to (5) are outlined below:

1. Controlled System

In the previous figure, the controlled system is a movable table for which the position or
speed is controlled. The movable table is driven by a ball screw and is connected to the

servomotor via gears. So, the drive system consists of:

» Gears + Ball Screw

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

must be minimized.

The following drive system1 is also possible when the controlled system is a movable
table:

* Coupling + Ball Screw

When the power transmission ratio is

1 : 1, a coupling is useful because it Rolling-contact

guide
has no play. Coupling [ o0 ]_"_‘I ©©°o |
. . .. Ball screw Rolling-contact
This drive system is widely used for ~afl.--]|bearing
machining tools. L. \Wﬁj
) -« —>
Housing F--- 1
[0 0 0 ] j O O O |

» 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.

- R
A trapezoidal screw thread does not provide ‘ §

excellent positioning accuracy, so can be Trapezoidal
_____ — - E-H- screw thread

treated as a minor coupling device.

To develop an excellent servo system, it is 7

. . . . Servomotor _
important to select a rigid drive system that Timing belt
has no play.

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

purpose.

' Drive system
TERMS'

Also called a drive mechanism. A drive system connects an actuator (such as a servomotor) to a con-
trolled system and serves a mechanical control component that transmits torque to the controlled sys-
tem, orientates the controlled system, and converts motion from rotation to linear motion and vice
versa.
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1.2 Configuration of Servo System

2. Servomotor
* DC Servomotor and AC Servomotor
Servomotors are divided into two types: DC servomotors and AC servomotors.

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

From 1984, AC servomotors were emerging as a result of rapid progress in micropro-

cessor 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 SERVOPACKSs use some parts that are subject to
mechanical wear or aging. For preventive maintenance, inspect and replace parts at reg-
ular intervals. For details, refer to Chapter 8 Inspection, Maintenance, and Trouble-

shooting.
* 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 fre-

quency 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  armature
Rotary disc  element wire Housing Front cap

Light-emitting Stator core
element

y # T Ball bearing

— o
= —
E—_ g Shaft

=N |

( ‘\ ' I Rotor core
}'\ Magnet
Lead wire

Yaskawa SGMBH servomotors are of the synchronous type.

Position detector
(encoder)

* Performance of Servomotor
A servomotor must have “instantaneous power” so that it can start as soon as a start ref-
erence 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.
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1 For First-time Users of AC Servos

3. Detector

A servo system requires a position or speed detector. It uses an encoder mounted on a

servomotor for this purpose. Encoders are divided into the following two types:
* 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 connected 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 posi-
tion and merely outputs a pulse train. Hence zero point return operation must be per-
formed before positioning. The following figure illustrates the operation principle of a

pulse generator:

PhascAll B B B — —PhaseA pulse train
PhaseB Il @ B M- — Phase B pulse train
Phasez W T

. st~
Center of Fixed slit
revolution
/”///,,//’//////um\\\\\\\\\\\\ Light-emitting | ) g

U element __| /% o
Rotary —_— Light-receiving
i element

Rotary slit

» Absolute Encoder

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

 Difference between an Absolute and Incremental Encoder

An absolute encoder will keep track of the motor shaft position even if system power is
lost and some motion occurs during that period of time. The incremental encoder is

incapable of the above.
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1.2 Configuration of Servo System

4. Servo Amplifier

A servo amplifier is required to operate an AC servomotor. The following figure illus-

trates the configuration of a servo amplifier:

Servo amplifier

P
Comparator|

Reference
input

Feedback Servomotor

t ] Commercial AC power

A servo amplifier consists of the following two sections:
» Comparator

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

ates a differential signal.
The control function amplifies and transforms the differential signal. In other words, it
performs proportional (P) control or proportional/integral (PI) control!. (It is not impor-
tant 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 gen-
erates alternating current with a frequency proportional to the reference speed and runs

the servomotor with this current.

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 machine controller MP920 is a typical
host controller.

! Proportional/integral (PI) control
TERMS . .. . L
PI control provides more accurate position or speed control than proportional control, which is more

commonly used.
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1 For First-time Users of AC Servos

1.3.1 Outline

1.3 Features of X-II Series Servos

A X-1II Series Servo consists of an SGMBH servomotor and an SGDH SERVOPACK.

1.3.1 Outline

This section outlines SGMBH servomotor types and the control types of SGDH SERVO-
PACKs.

B SGMBH Servomotor Type

Z-11 Series SGMBH servomotors are synchronous type servomo-

tors and have the following features:

Rated Motor | Voltage [ Maximum Rated Output
Speed Torque
Maximum /
Motor Speed SGMBH
Servomotor
1500 min-! 400 V 200 % 22 to 55 kW (10 models)
2000 min™!

B Control Types of SGDH SERVOPACK

SGDH SERVOPACKSs allow the control of speed, position and torque.

Speed Control (Analog Reference)

Accepts an analog voltage speed reference.

Position Control (Pulse Reference)

Accepts a pulse train position reference.

Torque Control (Analog Reference) SGDH SERVOPACK

Accepts an analog voltage torque reference.



1.3 Features of Z-II Series Servos

1.3.2 Using the SGDH SERVOPACK

B Using the SERVOPACK for Speed Control

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

Host controller

Position reference,

*' l: ” Position control loop
SERVOPACK
(speed control mode)

Position

feedback Speed

reference

(Analog
voltage)

Power
amplifier

Servomotor

Torque
(current)
feedback
* JUUUL Pulse train |

won feedback - Encoder

As shown in the above figure, a position control loop is formed in the host controller. The

host controller compares a position reference with a position feedback signal and sends the
processed result to the SERVOPACK as a speed reference.

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

The Yaskawa machine controller MP920 is used as a typical host controller.



1 For First-time Users of AC Servos

1.3.2 Using the SGDH SERVOPACK

B Using the SERVOPACK for Torque Control

The SERVOPACK can be used for torque control as shown below.

Host controller

» Position
monitoring

Position Torque (St(I)ErE:J/S E(f;\(t:rEI mode)
information reference

Power

ramghifier

N Y Servomotor
(Analog e
voltage) -

Torque (current)
feedback

1 Uyt Pulse train

Position feedback -~ Encoder

The host controller outputs a torque reference to control the SERVOPACK. It also receives a

pulse train (position information) from the SERVOPACK and uses it to monitor the position.




1.3 Features of Z-II Series Servos

B Using the SERVOPACK for Position Control

The SERVOPACK can be

used for position control as shown below.

Host controller

JU .
—» Position
< monitoring
Position
reference SERVOPACK
(position control mode)
Position
information Power
amplifier
—
UL | + + Servomotor
Puse 4
train | S -
Speed/current loop 5
nnnn 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.
Parameters can be used to

 Sign + pulse train

» Two-phase pulse train

select either of the following pulse trains:

with 90° phase difference

» Forward and reverse pulse trains

The host controller receives a pulse train (position information) from the SERVOPACK and

uses it to monitor the position.

B Parameter Setting

A Digital Operator can be used to set parameters for a SERVOPACK as follows:

* Setting parameters to enable or disable each function

+ Setting parameters required for functions to be used

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

This chapter describes the first things to do when 2-1I Series products are
delivered. It also explains the most fundamental ways of connecting and oper-
ating 2-1I Series products. Both first-time and experienced servo users must

read this chapter.

21 Precautions - ------- - oo oo 2-2
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2 Basic Operation

2.1 Precautions

This section provides notes on using X-II Series products.

B Use a 400-VAC power supply.

Use a 400-VAC power supply.

B Do not connect the servomotor directly to a commercial power line.

Direct connection to the power frequency sup-
ply will damage the servomotor. The servomo-
tor cannot be operated without an SGDH
SERVOPACK.

Direct

connection

Damage will result!

B Do not change wiring when power is ON.

Always turn the power OFF before connecting
or disconnecting a connector. (Except for Digi-
tal Operator (Model: JUSP-OP02A-2))

=Y
— OFF

(POWER and
CHANGE lamp)

Always turn the
power OFF before

connecting a
connector.

B Before inspecting, always wait 5 minutes after turning power OFF.

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

2-2
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2.1 Precautions

B Always follow the specified installation method.

When installing SERVOPACKSs side by side as

shown in the figure on the right, allow at least 10

Provide sufficient clearance

B 10 mm
mm (0.39 in) between and at least 50 mm (1.97 in) 50 mm }: ] 2 more
above and below each SERVOPACK. The SERVO- ~ °rmere P —

PACK generates heat. Install the SERVOPACK so

that it can radiate heat freely. Note also that the i;] i;j
SERVOPACK must be in an environment free from B & s E T

Ambient temperature: 0 to 55°C

condensation, vibration and shock.

B Perform noise reduction and grounding properly.

If the signal line is noisy, vibration or malfunction will result.

* Separate high-voltage cables from low-voltage Casing
cables.
) SERVOPACK
* Use cables as short as possible. Single " | Servomotor
line /
* Perform the grounding with the ground resis- 4 I @
tance of 100 Q or less for the servomotor and \’J
SERVOPACK. < Ground

(with resistance

* Never use a line filter for the power supply in of 100 Q or less)

the motor circuit.

B Conduct a voltage resistance test under the following conditions.

* Voltage: 1500 Vrms AC, one minute
* Current limit: 100 mA
* Frequency: 50/60 Hz

 Voltage application points: Between 480 V, 460 V, 440 V, 400 V, 380 V, 0 V terminals,
L1/R, L2/S, L3/T terminals, and frame ground (connect terminals securely).

Contact your Yaskawa representative before applying voltage to points not specified above,

e.g., when performing standards certification tests.

B Use a fast-response type ground-fault interrupter.

For a ground-fault interrupter, always use a Ground-fault interrupter

GOOD GOOD POOR

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

fast-response type or one designed for PWM
inverters. Do not use a time-delay type.
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2 Basic Operation

B Do not perform continuous operation under overhanging load.

Continuous operation cannot be performed
by rotating the motor from the load and
applying regenerative braking. Regenerative
braking by the SERVOPACK can be applied
only for a short period, such as the motor

deceleration time.

B The servomotor cannot be oper-
ated by turning the power ON and OFF.

Frequently turning the power ON and OFF
causes the internal circuit elements to deteri-
orate. Always start or stop the servomotor by

using reference pulses.
Power
supply

2-4

Servomotor

l

Do not apply regenerative
braking continuously.

SERVOPACK
380 to 480 V|
ov

L1R

a L2/s

L3/T

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



2.2 Installation

2.2 Installation

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

2.2.1 Checking on Delivery

Check the following items when X-II Series products are delivered.

Check ltems Comments

Are the delivered products the ones Check the model numbers marked on the nameplates of the servo-

that were ordered? motor and SERVOPACK. (See the following.)

Does the servomotor shaft rotate The servomotor shaft is normal if it can be turned smoothly by

smoothly? hand. Servomotors with brakes, however, cannot be turned manu-
ally.

Is there any damage? Check the overall appearance, and check for damage or scratches
that may have occurred during shipping.

Are there any loose screws? Check screws for looseness using a screwdriver.

If any of the above items are faulty or incorrect, contact your Yaskawa sales representative

or the dealer from whom you purchased the products.
B Servomotors

External Appearance and Nameplate Examples

(Example)

Rated output
— Servomotor model

AC SERVO MOTOR
Tvee SGMBH - 2BDCA ENCODER
w22 [Nm 440 UTMAH-B12BDYR11
mn' 4500 [A 58 17_bit
RATING CONT.
SERNO. K7A500 101 - 004
DATE 9708
y YASKAWA ELECTRIC CORPORATION
JAPAN
SGMBH
servomotor Munufacturing date

Serial number

Rated rotation speed
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2 Basic Operation

2.2.1 Checking on Delivery

Model Numbers

SGMBH - 2BDC A

X-1I Series g

Servomotor

Servomotor Capacity
2B: 22 kW 4E: 45 kW
3Z: 30 kW 5E: 55 kW
3G: 37 kW

Supply Voltage

D: 400V

Encoder Specifications

2: 17-bit absolute encoder
3: 20-bit absolute encoder (optional)
C: 17-bit incremental encoder

B SERVOPACKS

External Appearance and Nameplate
(Example)

2-1I Series SGDH
SERVOPACK

Model Numbers

oo
T

Options

1: With V-type oil seal
B: With V-type oil seal, 90-VDC holding brake
C: With V-type oil seal, 24-VDC holding brake
S: With S-type oil seal
D: With S-type oil seal, 90-VDC holding brake
E: With S-type oil seal, 24-VDC holding brake

—— Shaft End Specifications

2: Flange mounted, straight without key

6: Flange mounted, straight with key and tap
K: With foot, straight without key

L: With foot, straight with key and tap

Design Revision Order

A: Maximum torque 200%

— SERVOPACK model

SERVOPACK

—+|

MODEL

SGDH - 3ZDE

AC-INPUT AC-OUTPUT

VOLTS 380-480 [VOLTS 0-480
Hz 50/60 PHASE 3

PHASE 3

AMPS 145 KW (HP) 30.0 (40.2)

AMPS 175

S/NR7C303 - 221 - 4
YASKAWA ELECTRIC

MADE IN JAPAN

Serial number  Output power ——

—— Applicable power supply

SGDH - 2BDE

-1 Series
SGDH SERVOPACK

Rated Output (motor capacity)
2B: 22 kW 4E: 45 kW
3Z: 30 kW 5E: 55kW
3G: 37 kW

Supply Voltage
D: 400V

Model

E: For speed/torque control and position control
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2.2 Installation

2.2.2 Installing the Servomotor

SGMBH servomotors can be installed either horizontally or vertically. The service life of the
servomotor will be shortened or unexpected problems will occur if the servomotor is
installed incorrectly or in an inappropriate location. Always observe the following installa-

tion instructions.

B Prior to Installation

The end of the motor shaft is coated with anticorrosive paint. Thoroughly remove the paint

using a cloth moistened with thinner prior to installation.

Anticorrosive paint is
coated here.

IMPORTANT Avoid getting thinner on other parts of the servomotor when cleaning the shaft.

B Storage Temperature

Store the servomotor within the following temperature range if it is stored with the power
cable disconnected.
Between -20 to 60 °C.

B [nstallation Site

SGMBH servomotors are designed for indoor use. Install the servomotor in environments

that satisfy the following conditions.

* Free of corrosive or explosive gases.

» Well-ventilated and free of dust and moisture.

» Ambient temperature of 0 to 40 °C.

* Relative humidity of 20% to 80% (non-condensing)
* Facilitates inspection and cleaning.

+ Altitude : 1000 m max.

Install a protective cover over the servomotor if it is used in a location that is subject to

water or oil mist. Also use a servomotor with an oil seal to seal the through shaft! section.

Install the electrical connector with the cable facing downward or in a horizontal position.

TERMS' ' Through Sections of the shaft _’j] Shaft

This refers to the gap where the shaft protrudes from the end of opening

the motor.
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2 Basic Operation

2.2.2 Installing the Servomotor

IMPORTANT

B Alignment

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

within the following range.

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 measurementsmust be 0.03 mm or less.
(Turn together with couplings)

1. Vibration that will damage the bearings will occur if the shafts are not properly aligned.

2. Do not allow direct impact to be applied to the shafts when installing the coupling. Otherwise the
encoder mounted on the opposite end of the shaft may be damaged.

3. Before mounting the pinion gear directly to the motor output shaft, consult your Yaskawa sales rep-

resentative.

B Wiring the Servomotor Power Lines

Connect the servomotor power lines (U, V, and W) to the servomotor terminal block (M10)
in the servomotor terminal box. Connect the ground wire to the ground screw in the terminal

box.

B Wiring the Servomotor Thermostat

The servomotor has a built-in thermostat. Wire the thermostat leads (1, 1b) to the terminal

block (M4) in the servomotor’s terminal box.

B Wiring the Servomotor Fan

Wire the servomotor fan leads U(A), V(B), and W(C) so that the direction of air flows
according to the following diagram. If the air flows in the opposite direction, change the wir-

ing of any of the two phases U, V, and W.

'ﬁ Servomotor

Direction of
cool air
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2.2 Installation

B Protecting the Servomotor Fan

The servomotor fan has a built-in thermal protector, as shown in the following diagram, that

operates at 140°C £5 %. To protect the servomotor fan from overcurrent, use with a 2-A no-

fuse breaker.

B Installing the Servomotor Fan

o w

To maximize the cooling capacity of the servomotor fan, install the fan at least 200 mm

(7.87 in) from the inlet side of the servomotor as shown in the following diagram.

&

Cool air

Servomotor

7

>l

>
200 mm min.

B Servomotor Connector Specifications

* Encoder Connector at Servomotor

The connector specifications for the encoder on the servomotor are as follows:

Encoder Connectors

*1

Plug Cable Clamp Receptac|e
L-shaped Straight
JAO8A-20-29S-JA-EB "2 ™3 | JA06A-20-29S-J1-EB “% ™3 JL04-2022CKE (**) *>*3 97F-3102E20-29P 3
or or or
MS3108B20-29S MS3106B20-29S MS3057-12A

** indicates the cable diameter.

N

To be prepared by the customer

Yy

* 1. Connector at servomotor is already provided.
* 2. Manufactured by Japan Aviation Electronics Industry, Ltd.
* 3. Waterproof.
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2 Basic Operation

2.2.3 Allowable Radial and Thrust Loads

* Fan Connector on Servomotor

The connector specifications for the fan on the servomotor are as follows:

Fan Connectors
L-shaped Straight
CE05-8A18-10SD-B-BAS “> "3 | CE05-6A18-10SD-B-BSS "% 3| CE3057-10A-* (D265) *> 3 CE05-2A18-10PD-B 3
or or or
MS3108B18-10S MS3106B18-10S MS3057-10A
** indicates the cable diameter.

Ny

To be prepared by the customer

v

* 1. Connector at servomotor is already provided.
* 2. Manufactured by Daiichi Denshi Kogyo Co., Ltd.
* 3. Waterproof.

2.2.3 Allowable Radial and Thrust Loads

Design the mechanical system so radial and thrust loads! applied to the servomotor shaft end

during operation falls within the ranges shown in the following table.

Servomotor Model | Allowable Radial Load Allowable Thrust Load LR
SGMBH- Fr[N] Fs [N] [mm]
2BD0OO 5880 2156 100
3zpO0nO 6272 2156 100
3GbO0O 7448 2156 100
4EDOO 7840 2156 100
SEDOO 8428 2156 110

Note: Allowable radial and thrust loads shown above are the maximum val-
ues that could be applied to the shaft end from motor torque or other
loads.

TERMS' 1 Radial and thrust loads

Thrust load (Fs): Load applied parallel to the centerline of the shaft. Fr
Radial load (Fr): Load applied perpendicular to the centerline of v
the shaft.

Motor < Fs
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2.2 Installation

2.2.4 Installing the SERVOPACK

The SGDH SERVOPACK is a base-mounting servo controller. Incorrect installation will

cause problems. Always observe the installation instructions below.

B Storage Temperature G

Store the servomotor within the following temperature range if it

is stored with the power cable disconnected.

Between -20 to +85 °C.

SGDH SERVOPACK

H Installation Site

Take the following precautions at the installation site.

Situation Notes on Installation
Installation in a Control Panel Design the control panel size, unit layout, and cooling method
so the temperature around the SERVOPACK does not exceed
55°C.
Installation Near a Heating Unit Minimize heat radiated from the heating unit as well as any tem-

perature rise caused by natural convection so the temperature
around the SERVOPACK does not exceed 55°C.

Installation Near a Source of Vibra- Install a vibration isolator beneath the SERVOPACK to avoid
tion subjecting it to vibration.

Installation at a Site Exposed to Cor- | Take appropriate action to avoid corrosive gas. Corrosive gas
rosive Gas does not have an immediate effect on the SERVOPACK, but
will eventually cause electronic components and contactor-
related devices to malfunction.

Other Situations Do not install the SERVOPACK in hot and humid locations or
locations subject to excessive dust or iron powder in the air.

B Orientation

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

&

Air flow,

——

150 mm min.
(ventilation exhaust)

[ A T L°]

120 mm min.
1

|
LN

Air flow

| 50 mm min. . ld

I 50 mm min. (ventilation intake)

120 mm min.
N
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2 Basic Operation

2.2.4 Installing the SERVOPACK

B Installation

Follow the procedure below to install multiple SERVOPACKSs side by side in a control

panel.
Fan Fan 50 mm
/E\ ’/E\ or more
PN m—— - R - DN e Y s
1:::2 ) e | by | e
<« | Y
30 mm or more 10 mm or more I 50 mm
or more
SERVOPACK Orientation

Install the SERVOPACK perpendicular to the wall so the front panel containing connectors

faces outward.

Cooling

As shown in the figure above, allow sufficient space around each SERVOPACK for cooling

by cooling fans or natural convection.

Side-by-side Installation

When installing SERVOPACKSs side by side as shown above, allow at least 10mm (0.39 in)
between and at least 50mm (1.97 in) above and below each SERVOPACK. Install cooling
fans above the SERVOPACKs to avoid excessive temperature rise and to maintain even tem-

perature inside the control panel.

Environmental Conditions in the Control Panel

* Ambient Temperature: 0 to 55 °C
* Humidity: 90% RH or less

« Vibration: 4.9 m/s’
» Condensation and Freezing: None

* Ambient Temperature for Long-term Reliability: 45°C max.

2-12



2.2 Installation

2.2.5 Power Loss

Power loss of SERVOPACK is given below:

SERVOPACK Output Current Main Circuit Control Circuit | Total Power Loss

Model (Effective Value) Power Loss Power Loss [W]
SGDH- [A] [W] [wW]

2BDE 60 650 120 770

3ZDE 88 970 1090

3GDE 105 1140 1260

4EDE 135 1440 1560

5EDE 160 1720 1840

2-13




2 Basic Operation

2.3.1 Connecting to Peripheral Devices

2.3 Connection and Wiring

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

host controllers.

2.3.1 Connecting to Peripheral Devices

This section shows a standard example of connecting Z-I1 Series products to peripheral

devices and briefly explains how to connect to each peripheral device.
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2.3 Connection and Wiring

B 400 V Series

®Molded-case circuit
breaker (MCCB)
Used to protect power
supply line.

Power supply
Three-phase 400 VAC
RST
®@Noise filter
Used to eliminate exter-
nal noise from power
supply line.
®Magnetic contactor *
(HI Series)

Turns the servo ON or
OFF.

@Brake power supply

CN1

Host controller

MP910, MP920, MP930,

\

and MP-SG1 with a Motion Module

Connect the SGDH SERVOPACK to a
Yaskawa host controller.

SGDH SERVOPACK

CN3

Digital Operator
Allows the user to set parameters or

Used for servomotor with ]
brake.
LPSE-2HO1

(for 200 V input)

®Power transformer

Used to switch between
200 V to 400 V.

®Dynamic Brake (DB)
Unit

g == -

Used if dynamic brake
function is required for
SERVOPACK.

* Use a surge suppressor
for themagnetic contactor. )

-

- -

DC power
supply
(24 VDC)

cooling fan

Note: The Dynamic Brake (DB) Unt's DBON and
DB24 terminals can be used with SERVO-

PACKs of 37 kW or more only.
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Power supply for
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(JUSP-OP02A-2)
1-meter (3.3-ft.) cable included

Personal computer
Cable model:
JZSP-CMSO01 to 03

servomotor

Dynamic Brake Unit



2 Basic Operation

2.3.1 Connecting to Peripheral Devices

B Connector terminal block converter unit (Model: JUSP-TA50P)

The terminal block allows connection to a host con-

troller.

0.5 meter cable with
CN1 connector

B Cable with CN1 connector and one end without connector

1m (3.3ft): JZSP-CKIO1-1
2m (6.61t): JZSP-CKI01-2

3m (9.8ft): JZSP-CKIO1-3

B CN1 connector kit

Model: JZSP-CKI9

B Cable for PG

CN1

CN1 @

This cable is used to connect the encoder of servomotor to the SERVOPACK.

The following cables are available according to encoder types.

* Cable only (without connector at either end)

Cable Type

Cable Model

Length

Remarks

Standard Encoder Cable

JZSP-CMP09-05

5m (196.85 in)

JZSP-CMP09-10

10 m (393.70 in)

JZSP-CMP09-15

15 m (590.55 in)

JZSP-CMP09-20

20 m (787.40 in)

The maximum allow-

able cable length is
20 m.

50-m Specifications Encoder

JZSP-CMP19-30

30m (1181.10 in)

Cable

JZSP-CMP19-40

40 m (1574.80 in)

JZSP-CMP19-50

50 m (1968.50 in)

The maximum allow-

able cable length is
50 m.

Cable

Y
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2.3 Connection and Wiring

» Cable with a single connector (without connector on encoder end)

Cable Model

Length

JZSP-CMP03-03

3m (118.11 in)

JZSP-CMPO03-05

5m (196.85 in)

JZSP-CMP03-10

10 m (393.70 in)

JZSP-CMP03-15

15 m (590.55 in)

JZSP-CMP03-20

20 m (787.40 in)

==&

+ Cable with connectors on both ends (straight plug on encoder end)

Applicable Servomotors Cable Model Length
SGMBH With Straight | JZSP-CMP01-03 3m (118.11 in)
Servomotors Plug JZSP-CMPO1-05 5m (196.85 in)

JZSP-CMPO01-10

10 m (393.70 in)

JZSP-CMPO1-15

15 m (590.55 in)

JZSP-CMP01-20

20 m (787.40 in)

With L-Shape | JZSP-CMP02-03

3m (118.11 in)

Plug JZSP-CMP02-05

5m (196.85 in)

JZSP-CMP02-10

10 m (393.70 in)

JZSP-CMPO02-15

15 m (590.55 in)

JZSP-CMP02-20

20 m (787.40 in)

B Connector for PG

Connector on 55102-0600 Connector kit: JZSP-CMP9-1
SERVOPACK End Only | (Manufactured by Molex

Japan Co., Ltd.)
Connector on 54280-0600 -
Servomotor End Only (Manufactured by Molex

Japan Co., Ltd.)




2 Basic Operation

2.3.2 Main Circuit Wiring and Power ON Sequence

2.3.2 Main Circuit Wiring and Power ON Sequence

This section shows typical examples of main circuit wiring for X-11 Series servo products,

functions of main circuit terminals, and the power ON sequence.

H 400-V Power Supply

* SERVOPACK Main Circuit Terminal Names and Descriptions

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

Table 2.1 SERVOPACK Main Circuit Terminals

Terminal Functions Description
Symbol

Ef; L2/, | Main power input terminals | - oo pace 380 to 480 VAC *12% , 50/60 Hz

U, V,W Servomotor connection Used to connect to the servomotor.
terminal

DC24P, Control power input terminal | 24 VDC%15 %

DC24N

QD (Two) Ground terminal Connected to ground.
(For power ground and motor ground)

+1, +2 DC reactor connection termi- | Used to protect against harmonics
nal (factory setting: short-circuited)

B1, B2 Regenerative Resistor Unit | Used to connect the regenerative resistor.
connection terminal

480V, 460V, Input terminals for control Single-phase 380 to 480 V, 50/60 Hz

440V, 400V, actuator Power supply input terminals for the fan and the contac-

380 V,0V tor.

- Main circuit minus terminal | Normally, external connection is not required.

DU, DV, DW Dynamic Brake Unit Used to connect the Dynamic Brake Unit.
connection terminal

DBON, DB24 | Dynamic Brake Unit connec- | Used to connect the Dynamic Brake Unit to the DBON
tion terminal and DB24 terminals (when using 37-kW and 55-kW

SERVOPACKSs only).
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2.3 Connection and Wiring

* Servomotor Terminal Names and Descriptions

The following table shows the name and description of each motor terminal.

Table 2.2 Servomotor Terminals

Terminal Functions Description
Symbol
U, V,W SERVOPACK connection ter- | Used to connect to the U, V, and W terminals of the
minals SERVOPACK
U(A),V (B), | Fan terminals Used to connect the fan power supply.
W (C)

Three-phase 380 to 480 VAC 12% , 50/60 Hz

A, B Brake power supply connec- | Used to connect the brake power supply (only when
tion terminals using servomotors with brakes).
1, 1b Thermal protector terminals Used to detect overheating of the servomotor and open

the thermal protector circuit.

Use a sequence that turns OFF the SERVOPACK’s
main circuit power or the servomotor when the thermal
protector circuit opens.

* Typical Wiring Example
Using 400 V, 22 kW or 30 kW

Three-phase W(C)
380 to 480 VAC 12 % (50/60Hz) V(B)
NN -
“\— Regen- SERVOPACK
1MCCB erative SGDH-OO DE DB Unit
Prepared by customer B1 DU __5 T gFan
Control power DV OO :
FIL Supp|y 1
DC24V B2 DWQ-OQ !
[
— - | _Thermal
380 to 480 V v | protector
U U
oV \Vi 1V J'I_\[
w 7 1o
DC24P FG@ =
DC24N
7
CN2 .
L1/R —
_J 7/
L2/S
L3/T
(Alarm lamp) CN1
1R 1R
\Yl PLy | ALM ) 31 — +24V
Main circuit 4— OFF ==~ ON v L
power T T 1Ry S
~N T i ALM - 1D 024V
_ L—()@FG 3 =
1MC 1SUP L

1MCCB : Circuit breaker (for inverter type) 1PL : Lamp for display

FIL : Noise filter 1SUP : Surge suppressor
1MC  : Contactor 1D : Flywheel diode
1Ry : Relay
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2 Basic Operation

2.3.2 Main Circuit Wiring and Power ON Sequence

Using 400 V, 37 kW or 55 kW

Three-phase W(C)
380 to 480 VAC *10 % V(B)
NN =
AN SERVOPACK
1MCCB SGDH-OO DE DB Unit
Prepared by customer -—-- Fan
OB DUO-O ! g
Control power ™y S I
FIL supply L DV O-- !
DC24V =----0 B2 DW O--O :
1 - DB24 Q-0 | | Thermal
DBONO-O | { [ protector
380 to 480 V, t---- Ju | 1
\Y
\%
Y W ﬂ@
DC24P g @
DC24N
\
1MC CN2 P
T L1/R -
- 7/
~o—0Q L2/S
A0 L3/T
(Alarm lamp) CN1
1Ry 1PL 1Ry +
24V
L 2 ® Al 24
Main circuit —» OFF ---- ON IMC
power T T 1Ry B}
N1 i 1D 022V
ALM - 24
L ﬁ o T 2 <
1MC 1SUP ==
1MCCB : Circuit breaker (for inverter type) 1PL : Lamp for display
FIL : Noise filter 1SUP : Surge suppressor
1MC  : Contactor 1D : Flywheel diode
1Ry : Relay
B Note

* Do not bundle or run power and signal lines together in the same duct. Keep power and
signal lines separated by at least 30 cm (11.81 in).

 Use twisted-pair wires or multi-core shielded-pair wires for signal and encoder (PG)
feedback lines. The length for wiring is 3 m (118.11 in) maximum for the reference
input line.

* Do not touch the power terminal even if power was turned OFF. High voltage may still
remain in SERVOPACK. Make sure the charge indicator is out first before starting an
inspection.

* Avoid frequently turning power ON and OFF. Since the SGDH SERVOPACK has a
capacitor in the power supply, a high charging current flows for 0.2 seconds when
power is turned ON. Therefore, frequently turning the power ON and OFF causes the
main circuit devices (such as capacitors and fuses) to deteriorate, resulting in unex-
pected problems.
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2.4 1/O Signals

2.4 1/0O Signals

This section describes /0O signals for the SGDH SERVOPACK.

2-21



2 Basic Operation

2.4.1 Examples of I/0O Signal Connections

2.4.1 Examples of I/O Signal Connections

The following diagram shows a typical example of I/O signal connections.

SGDH SERVOPACK

* *2.
1.
Reference speed AV-REF { 5 37 ), ALO1
+2 to +10 V/rated —{pr J Nl
motor speed SG [6_<L 38 ), ALO2 > Alarm code output
*2. A/D g Maximum operating
Torque reference A T-REF A © |_p|:|— 39 L ALO3 | yoltage: 30 VDC
+1 to +10 V/rated ss | 10 5 Maximum operating
motor torque 7 1 ) current: 20 mA DC
rPULS APULS 7 150 Q Photocouplers
Ccw VI
[PhaseA] R //PULS 8 1 [IJ ‘Z*[_
v 33}, PAO)
SIGN ASIGN( 11 150 @ .
[CCW ] LV T 34} JPAO
Phase B sigNl 12 - {_
Position Vv 35| PBO PG dividi .
p 150 O «— ividing ratio output
reference CLR ACLR &L 15 P4 L [E 36 ) /PBO ( Applicable line receiver
/ ICLR | 14 X y= [ SN75175 or MC3486
v - 19 pco manufactured by T/I or the
+12V <— equivalent
Open-collector ~ PL1,\ 3 1kQ 20 IPCO)
reference PL2 (13 .
power supply PS’ 18 iy, 48 &SO Amount of phase-S rotation 4.
— 49}, /PSO Serial data output
BAT Applicable line receiver
Backub batt . ABAT () { 21 1).s6 SN75175 or MC3486
ackup battery —_ / y manufactured by T/l or the
* -
2.8t04.5V *3. o BAT () { 22 equivalent
.y SEN | 4
SEN signal input™3. ov 2 sc | 2
+24VIN | 47 _ Photocouplers 25 | p/-CMP+ Speed coincidence detection
+24V1 1+ 1= I{_ (COIN+) (On when speed coincides)
Servo ON -1 __/s-oN | 40 ThL +:I< 26), n-CMP- o
(Servo ON when ON) JCOIN-) Posmonln_g_ co_mpl_eted (ON
T - ( when positioning is completed)
P control |~ _/P-CON 41 i [- 27| reon
+
(P control when ON) »—:l—}_’[_ "K TGON output
Reverse run prohibited - N-OT { 43 | N 28), ITGON-  (ON at levels above the setting)
(Prohibited when OFF) & - 29 /S-RDY*
}: [ " ﬁ_ Servo ready output
Forward run prohibited  $—- P-OT 5, 42 ! - 2(1) /:_';DY' (ON when ready)
o — +
(Prohibited when OFF) T H sz-’[_ R Servo alarm output
Alarm reset _ JALM-RST{ 44 Th M 32} ALM-  (OFF for an alarm)
(Reset when ON) 7 1 Photocoupler output
Reverse current limit | oL 46 “"[_ Maximum operating voltage:
C 30 vDC
(Limit when ON) _:'__‘z-'[_ Maximum operating current:
Forward current limit L~ [PCL 45 - S0 mADC
(Limit when ON)
= Connector shell

*1.

* 2. The time constant for the primary filter is 47 ps.

represents twisted-pair wires.

FG Connect shield to connector shell.

*3. Connector when using an absolute encoder.
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2.4 1/O Signals

2.4.2 List of CN1 Terminals

The following diagram shows the layout and specifications of CN1 terminals.

B CN1 Terminal Layout

1|SG GND 26 | /V-CMP- | Speed
- (/COIN-) | Coincidence
2 [sG GND 27] /TGON+ | TGON signal Detection Out.
output put
3 | PLI Open-collec- 28 | /TGON- | TGON signal
- tor reference output
4 | SEN SEN signal power supply 29| /S-RDY+ | Servo ready
input output
5 | V-REF Speed Refer- 30 [ /S-RDY- | Servo ready
ence Input output
6 | SG GND 31 ALM+ Servo alarm
output
7 | PULS Reference 32 [ ALM- Servo alarm
ulse input output
8 | /PULS | Reference P P 33 [ PAO PG divided out- P
pulse input put phase A —
9 | T-REF Torque Refer- 34 /PAO PG divided
ence Input — output phase
10| SG GND 35| PBO PG divided out- A
put phase B
11| SIGN Reference sign 36 | /PBO PG divided
- input output phase B
12| /SIGN | Reference sign 37| ALO1 Alarm code
input outputs
13| PL2 Open-collec- 38 [ ALO2 Alarm code
- tor reference outputs
14| /CLR Clear input power supply 39| ALO3 (open-collector
output)
15| CLR Clear input 40| /S-ON Servo ON
- input
16| — — 41| P-CON P operation
input
17| - - 421 P-OT Forward over-
travel input
13 PL3 Open-collec- 43 [ N-OT Reverse over-
tor reference T — travel input 1
power supply PCO PG divided /ALM- {\larm reset
output phase C RST input
20| /PCO PG divided 45| /P-CL Forward cur-
output phase C rent limit ON
21 [ BAT (+) | Battery (+) input 46 [ /N-CL Reverse cur-
rent limit ON
22| BAT (-) | Battery (-) 47| +24V External input input
-IN ower suppl
23| - - P PP Tas PSO Phase-S sig-
- nal output
24| — - 49 [ /PSO Phase-S signal
— output
25| /V-CMP+ | Speed coinci- 50 — -
(/COIN+) dence detec-
tion output

Note: 1. Do not use unused terminals for relays.

2. Connect the shield of the I/0O signal cable to the connector shell. Connect to the FG (frame

ground) at the SERVOPACK-end connector.
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2 Basic Operation

2.4.3 1/O Signal Names and Functions

B CN1 Specifications

Specifications for SER-
VOPACK Connectors

Applicable Receptacles

Solder Type Case

Manufacturer

10250-52A2JL or

Angle Plug

Equivalent 50-p Right

10150-3000VE 10350-52A0-008

Sumitomo 3M Co.

2.4.3 1/0 Signal Names and Functions

The following section describes SERVOPACK I/O signal names and functions

B |nput Signals

Table 2.3 Input Signal Names and Functions

Single Name Pin Functions Refer-
No. ence
Com- |/S-ON 40 | Servo ON: 452
mon Turns ON the servomotor when the gate block in the inverter is released.

/P-CON | 41 | * Function selected via parameter. -
Proportional operation ref- | Switches the speed control loop from PI (proportional/ integral) 42.1
erence to P (proportional) control when ON.

Direction reference With internal reference speed selected: Switches the direction of 4.2.6
rotation.

Control mode switching Position <> speed 427
Control > torque } Enables control mode switching.
Torque <> speed

Zero-clamp reference Speed control with zero-clamp function: Reference speed is 443
zero when ON.

Reference pulse block Position control with reference pulse stop: Stops reference pulse | 4.2.12
input when ON.

P-OT 42 | Forward Run prohibited Overtravel prohibited: Stops servomotor when movable part 4.1.2

N-OT 43 | Reverse Run prohibited travels beyond the allowable range of motion.

/P-CL 45 | * Function selected via parameter. -

- 46 — - -

/N-CL Forward current limit ON | Current limit function used when ON. 4.1.3
Reverse current limit ON
Internal speed switching With internal reference speed selected: Switches the internal 4.2.6

speed settings.

/ALM - 44 | Alarm reset: Releases the servo alarm state. 45.1

RST

+24VIN 47 | Control power supply input for sequence signals: Users must provide the +24-V power sup- 424
ply. Allowable voltage fluctuation range: 11 to 25 V

SEN 4(2) | Initial data request signal when using an absolute encoder. 4.7.1

BAT (+) | 21 | Connecting pin for the absolute encoder backup battery. 4.7.1

BAT (-) 22
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2.4 1/O Signals

Table 2.3 Input Signal Names and Functions (cont’d)

Single Name Pin Functions Refer-
No. ence
Speed | V-REF 5(6) | Speed reference speed input: +2 to £10 V/rated motor speed (Input gain can be modified 42.1
using a parameter.)
Torque | T-REF 9 | Torque reference input: £1 to £10 V/rated motor torque (Input gain can be modified using a 427
(10) | parameter.)
Posi- PULS 7 | Reference pulse input Input mode 422
tion /PULS 8 Line-driver * Sign + pulse train
Refer- | SIGN }; Open-collector + CCW/CW pulse
ence /SIGN * Two-phase pulse (90° phase
differential)
CLR 15 | Error counter clear: Clears the error counter during position control. 422
ICLR 14
PL1 3 | +12-V pull-up power supply when PULS, SIGN and CLR reference signals are open-collec- 422
PL2 13 | tor outputs (+12-V power supply is built into the SERVOPACK).
PL3 13

Note: 1. The functions allocated to /S-ON, /P-CON. P-OT, N-OT, /ALM-RST, /P-CL, and /N-CL
input signals can be changed via parameters. Refer to 4.3.3 Input Circuit Signal Alloca-
tion.

2. Pin numbers in parenthesis () indicate signal grounds.
3. The voltage input range for speed and torque references is a maximum of +12 V.

B Output Signals

Table 2.4 Output Signal Names and Functions

Signal Name Pin No. Functions Refer-
ence
Com- | ALM+ 31 Servo alarm: Turns OFF when an error is detected. 45.1
mon ALM- 32
/TGON+ 27 Detection during servomotor rotation: Detects whether the servomotor is rotating at a 455
/TGON- 28 speed higher than the motor speed setting. Motor speed detection can be set via param-
eter.
/S-RDY+ 29 Servo ready: ON if there is no servo alarm when the control/main circuit power supply 4.5.6
/S-RDY- 30 is turned ON.
PAO 33 (1) | Phase-A signal Converted two-phase pulse (phase A and B) encoder output 423
/PAO 34 Phase-B signal signal and origin pulse (phase C) signal: RS-422 or the equiva-
PBO 35 Phase-C signal lent
/PBO 36
PCO 19
/PCO 20
PSO 438 Phase-S signal With an absolute encoder: Outputs serial data corresponding to 475
/PSO 49 the number of revolutions (RS-422 or equivalent)
ALO1 37 Alarm code output: Outputs 3-bit alarm codes. 451
ALO2 38 Open-collector: 30 V and 20 mA rating maximum
ALO3 39 (1)
FG Shell Connected to frame ground if the shield wire of the I/O signal cable is connected to the -
connector shell.
Speed | /V-CMP+ 25 Speed coincidence (output in Speed Control Mode): Detects whether the motor speed 4.5.4
/V-CMP- 26 is within the setting range and if it matches the reference speed value.
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2 Basic Operation

2.4.4 Interface Circuits

Table 2.4 Output Signal Names and Functions (cont'd)

Signal Name Pin No. Functions Refer-
ence
Posi- [ /COIN+ 25 Positioning completed (output in Position Control Mode): Turns ON when the number 453
tion /COIN- 26 of error pulses reaches the value set. The setting is the number of error pulses set in ref-
erence units (input pulse units defined by the electronic gear).

Not 16 These terminals are not used. -
used. 17 Do not connect relays to these terminals.

23

24

50

Note: 1. Pin numbers in parenthesis () indicate signal grounds.
2. The functions allocated to /TGON, /S-RDY, and /V-CMP (/COIN) output signals can be

changed via parameters. /CLT, /VCT, /BK, /WARN, and /NEAR signals can also be
changed. Refer to 4.3.4 Output Circuit Signal Allocation.

2.4.4 Interface Circuits

This section shows examples of SERVOPACK I/O signal connection to the host controller.

B Interface for Reference Input Circuits

Analog Input Circuit
Analog signals are either speed or torque reference signals at the impedance below.

 Reference speed input: About 14 kQ
» Reference torque input: About 14 kQ

The maximum allowable voltages for input signals is =12 V.

SERVOPACK
1.8kQ (1/2W) min.
3 V-REF or
12v 25HP-10B " 2 T-REF
2kQ
1
1000: 1 sG About 14kQ
ov
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2.4 1/O Signals

Reference Position Input Circuit

An output circuit for the reference pulse and error counter clear signal at the host controller

can be either line-driver or open-collector outputs. These are shown below by type.

* Line-driver Output

Host controller end SERVOPACK end
150 Q 4.7kQ
A —

NI
=1
l

— t
4—| Z —>
Applicable line-driver v

SN75174 manufactured
by T/l or the equivalent

2.8V < (H level) — (L level) <3.7V

* Open-collector Output, Example 1: Power Supply Provided by User

Host controller end SERVOPACK end
Vce
R1 .
i 1'2 Q 47kQ

le]

] A I
JiN [l] vel V3 r
A4 L
L/?;Tm VE=15t01.8V

Use the examples below to set pull-up resistor R1 so the input current, i, falls between 7
and 15 mA.

Application Examples

When Veecis 24 V £ 5 %: When Veeis 12 V£ 5 %:
R1=22kQ R1=1kQ

When Vecis 5V +5 %:
R1=180Q

* Open-collector Output, Example 2: Using 12-V Power Supply Built into SERVOPACK

This circuit uses the 12-V power supply built into the SERVOPACK. The input is not
insulated in this case.

Host controller end SERVOPACK end

/PL1,PL2,PL3, terminals
+12V
1.0 kQ
1 _T-
| I |
150 Q
1 -
| I |

About N — K
<_ -
1.5V max. v
when ON ov
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2 Basic Operation

2.4.4 Interface Circuits

B Sequence Input Circuit Interface

The sequence input circuit interface connects through a relay or open-collector transistor cir-

cuit. Select a low-current relay otherwise a faulty contact will result.

24 VDC
50 mA min.

Servoamp

+24vIN 33K

1
T

EZ:
/S-ON, etc.

B Output Circuit Interfaces

Any of the following three types of SERVOPACK output circuits can be used. Form an input

24 VDC
50 mA min.

Servoamp

+24VIN

/S-ON, etc.

3.3kQ
I

SZ:»’K‘:

circuit at the host controller that matches one of these types.

» Connecting to a Line-driver Output Circuit

Encoder serial data converted to two-phase (phase A and B) pulse output signals (PAO,

/PAO, PBO, /PBO), origin pulse signals (PCO, /PCO) and phase-S rotation signals

(PSO, /PSO) are output via line-driver output circuits that normally comprise the posi-
tion control system at the host controller. Connect the line-driver output circuit through

a line receiver circuit at the host controller.

See 2.5 Wiring Encoders for connection circuit examples.

» Connecting to an Open-collector Output Circuit

Alarm code signals are output from open-collector transistor output circuits.

Connect an open-collector output circuit through a photocoupler, relay or line receiver

circuit.
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2.4 1/O Signals

SERVOPACK end

SERVOPACK

end

{

£

SERVOPACK

end

p
[ 4
o<

5to 12 VDC
-

Photocoupler

5t0 12VDC

-,
2

=]
<

i

SERVOPACK

end 51012 VDC

Relay

.

=

oV

Note: The maximum allowable voltage and current capacities for open-col-

lector output circuits are as follows.

« Voltage: 30 VDC max.
e Current: 20 mA DC max.

» Connecting to a Photocoupler Output Circuit

Photocoupler output circuits are used for servo alarm, servo ready, and other sequence

output signal circuits.

Connect a photocoupler output circuit through a relay or line receiver circuit.

Hal

y

=N

ov

5t0 24 VDC

T -

Relay

SERVOPACK end

5t0 12 VDC

wrvral
|

=k

In

M

oV

Note: The maximum allowable voltage and current capacities for photocou-

pler output circuits are as follows.

« Voltage: 30 VDC max.
o Current: 50 mA DC max.
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2 Basic Operation

2.5.1 Connecting an Encoder (CN2) and Output Signals from the SERVOPACK (CN1)

2.5 Wiring Encoders

The following sections describe the procedure for wiring a SERVOPACK to the encoder.

2.5.1 Connecting an Encoder (CN2) and Output Signals from the SERVO-
PACK (CN1)

The following diagrams show wiring for incremental and absolute encoders.

B Incremental Encoders

SERVOPACK
CN1 ,fi\
Phase A 1-33J), PAO DA
_______ - —A4
Incremental encoder 1-34 L IPAO \vam °i>_
_PhaseB  135)PBO T N
% 1-36L/mB0 ' /i c|'>—
BN CN2 N
C(5)yy Blue { N 2-5 _PhaseC  119fpco 1 M
D (6)( White/Blug”” ; )26 1208 pco 1/ c|'>—
Vel \}( J
a Output line-driver * Applicable
SN75ALS194 manufactured repc‘;i'\f:r eline
by T/l or the egivalent
H (M, Red 2-1 > PG5V SN7527F; g
G (2)(Blacl 2-2 manufacture
(2)(Blackf ) > PGOV by T/l or the
equivalent
1-1
0.33mm 2 ov == ov
(0.001in 2) —_|
J L 5 Connector shell] — A
(Shell) Shield wires Connector
shell

(Customer end)

® 7 : represents twisted-pair wires.
.
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2.5 Wiring Encoders

B Absolute Encoders

Absolute encoder

SERVOPACK
CN1 *
Phase A 1-33 J pao i,
_______ 1-34 Y /pA0 /0 :j>—
PhaseB | 135 Leso W A
* l>\1-36 P01 /! J>—
27N CN2 \y |,
cel Bue [ N 2.5 _Phase C ~_1-19 }Pco . AN
White/Blue/ 1 Y 26 1-20 Jpco 1/ | d[>—
: §i7 i Phase S . 148 Lpso M A
1 L 1
- Output line-driver 1-49 ) /PSO HYA :J>_
1 1 T . .
oo SN75ALS194 manufactured \( i |Applicable line
I by T/l or the eqivalent Lo |recelver
Hl Red 1 | 21 oGsy P SN75f175t )
P 2-2 > i1 |manufacture
G @) glacd — ) >PGOV i1 |oyThorthe
1 ' i A |equivalent
i i 1-4 ), SEN : ,I(\ q;rz— oty
0.33mm2} ! T @ 12,56 /| oV
(0.001in2); | 1-1hse M T
b v o
1 1 1
] | ov :
Orangd N\ 2-3 21} BAT(+H) ! /?\ +
(¢ White/ 1 /1 ) 2-4 220BATQ) '/ | | = Battery
oran i Ko’
N ;
r Connector shell [ =
(Shell) Shield Connector
shell

* ﬁ: T : represents twisted-pair wires.
\'o'

I

(Customer end)

2.5.2 Terminal Layout and Types of CN2 Encoder Connector

The following diagram shows the layout and types of CN2 terminals.

B CN2 Connector Terminal Layout

1| PG5V PG power supply 2 PGOV | PG power supply

+5V ov
3 | BAT (4) | Battery (+) 4 | BAT (-) | Battery (-)

(For an absolute encoder) (For an absolute encoder)
5|PS PG serial signal input 6| /PS PG serial signal input
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2 Basic Operation

2.5.3 Examples of Connecting I/O Signal Terminals

B CN2 Connector Models

SERVOPACK Connectors Applicable Plug (or Socket)
Soldered Relay Plug Soldered Relay Plug
(SERVOPACK Connector) (Servomotor Connector)
53460-0611 55100-0600 L-shaped plug: MS3108B20-29S or
Molex Japan Co., Ltd. Molex Japan Co., Ltd. Straight : MS3106B20-29S
Cable clamp : MS3057-12A

Note: FA1394 is the product number for the SERVOPACK-end plug set from Molex Japan Co.,
Ltd.

INFO Encoder cables are available from Yaskawa. See Chapter 7 Servo Selection and Data Sheets for more
Z details on the cables.

2.5.3 Examples of Connecting I/O Signal Terminals

SGDH SERVOPACKSs can be connected to the host controllers listed below. Connect the
SERVOPACK to the host controller by referring to documentation for the host controller.

* MP920

* GL-Series B2833 Positioning Module

* GL-Series B2813 Positioning Module

OMRON C500-NC222 and C500-NC112 Position Control Units
MITSUBISHI AD72 and AD71 (B Type) Positioning Unit

Typical connection examples for the OMRON Position Control Unit and MITSUBISHI

Positioning Unit are provided below.
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2.5 Wiring Encoders

B Connection to OMRON C500-NC222 Position Control Unit

SERVOPACK for Speed/Torque Control

L\

Speed/Torque

* 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 C500-NC222 Position Control Unit
and Yaskawa SGDH-OOODE SERVOPACK.
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SERVOPACK
SGDH-OO DE
I/O power DC24P
suppl DC24N Y
C500-NC222  [r2av-&r | 5524\>/ tyg v g\
»U24
(Made by OMRON) 3 v ais) IS W B
EXT IN n L
8 L = D
2 9 380 to 480 V
(ON when :.
CCWLX( 2012 3Ry p [positioning ov @
sTPx ( 313) B | [isstopped) -
ORGX ( 4(14 (ON when P-QT ) 42
—* |proximity is
EMGX 5(15 m detected 3Ry
( %(_ng_o eeﬁ%e/ ) N-Q 43 ooy
cwLx ( ¢ 6(16) 31 ALM+ 2
i — 4Ry
DC GND . 1 4Ry |
DC GND_J, 11 32
47,
OUT-1X 3(19) 40
X-OUT ), 9(28) 5(9K( V-REF(T-REF)
X-AG ), 8(24) 6(10)
XA Je T(23) KD 33
XA ) 6(22) /0 24
XB )¢ 5(21) \/ A 35
B 420) X 1/, 36
X-C ) 16(14) Y A 19
X-C 215(13) /! 20
1(17) Yo 1
\!/ 50




2 Basic Operation

2.5.3 Examples of Connecting I/O Signal Terminals

B Connection to OMRON C500-NC112 Position Control Unit

SERVOPACK for Position Control

JuL
Position
SERVOPACK
SGDH-OO DE™2
1/0 power DC24P
supply DC24N
+ov L L1/R
= » 012V L2/S
C500-NC112 L3/T
(Made by OMRON)
*2v 1: 380 to 480 V External power
supply
W limit ( oA amy Y i
CCW limit ( (28 3Ri[ | T +24V
Emergency stop ( TN |
External interruptg E3|3 - ] LRX-01/A2
Home position 4A 510 19} PCO
?ON when prox- 9 20X /Pco
Home position( ings detected) )
proximity AL - B D | N 1.\ SG
Local( ) 5A 38 T7 ? LM+
Ready ( 58 Y ALM-
1
w5V ) sp _ +sy  rgav Y
8B
9A
Pulse output
owecow ( 9B ) PULSE
10A
Direction output
CW ( 10B ) SIGN

* 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 Pn200.0 = 1 setting as follows:

BitNo.3 =1
BitNo.4=0
BitNo.5=0

Note: The signals shown here are applicable only to OMRON C500-NC112 Position Control Unit
and Yaskawa SGDH-OODE SERVOPACK.
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2.5 Wiring Encoders

B Connection to MITSUBISHI AD72 Positioning Unit

L\

Speed/Torque

SERVOPACK for Speed/Torque Control

SERVOPACK

SGDH-OO DE
DC24P
I/O power supply DC24N
> +24V
L L1/R
VT L2/S
>02V L3/T
AD72 -
(Made by MITSUBISH) [ CoNT | (ON when L
1 positioning 380to 480V
STOP ( 2 i is stopped) ov
3 0 (ON when
poc ( - proximity is CN1
SERVO ) detected) 470 322VIN
1 40<( /S-ON
SV-ON ( > -
1Ry"!
3 * 31\ ALM+
READY 1R L%BH
( 4 4 32\ ALM-
5 5(9){ V-REF (T-REF)
6 6(10)(_SG
ENCO .
4 DN 35.\_PBO
PULSEA ( S ! : 36 /PBO
7 A 33 PAO
PuLsee ( 8 /L 34 /PAO
10 NN 19 Pco
N T
PULSE C ( » " e
T
3 N 1{(se
" T
s 4 50\( FG
9 ! >
G E—

Servomotor
A
B
C
D
CN1
P-OT /, 42
N-QT /43 024V

* 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 AD72 Positioning Unit and
Yaskawa SGDH-OODE SERVOPACK.
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2 Basic Operation

2.5.3 Examples of Connecting I/O Signal Terminals

B Connection to MITSUBISHI AD71 (B Type) Positioning Unit

UL

Position

AD71 (B type)
(Made by MITSUBISHI)

SERVOPACK for Position Control

SERVOPACK

Servomotor
SGDH-OO DEU
DC24P Vv A
DC24N B
W
L1/R ) C
1/0 power supply L2/S D
L3/T =
+iov £L L o~
_T @ |: [N
| I
5A(7A) (ON when 380todsOV | K17
1Ry positioning ov
SB(7B — 4 is stopped) +24V «—— External power
m (ON when 47 | I
B6A(BA A Supply
—% | proximity is /S-ON &/
6B(8B ) | detected) P-OT ), 42 —_|_—+24v
9A(10A) LRX.01/A52 CNA1 N-OT ) 43
9B(10B) 6 PCO
/PCO
11A(13A) sG
11B(13B) L N7
< +24V 1R /1[\
1 oo
17B(208B) ] ) ALM
O;;V 1kQ
15A(18A) ) PULSE
15B(18B)
————+ 1kQ
16A(19A) — L 2 ) SIGN
168(198) | Ko
—
12A(14A) ) CLR
128(148)

*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 AD71 (B Type) Positioning

Unit and Yaskawa SGDH-OIODE SERVOPACK.
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3

Trial Operation

This chapter describes a two-step trial operation. Be sure to complete step 1

before proceeding to step 2.

3.1 Two-step Trial Operation - ------------------------- 3-2
3.1.1 Step 1: Trial Operation for Servomotor without Load ------------- 3-3
3.1.2 Step 2: Trial Operation with the Servomotor Connected to the Machine 3-9

3.2 Supplementary Information on Trial Operation ---------- 3-10
3.2.1 Servomotors with Brakes ------------------------------- 3-10
3.2.2 Position Control by Host Controller - --=----=--ccucocunoon--- 3-11

3.3 Minimum Parameters and Input Signals - ------------- 3-12
3.3.1Parameters - ------------ 3-12
3.32InputSignals - ----------------e o 3-13
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3 Trial Operation

3.1 Two-step Trial Operation

IMPORTANT

Make sure that all wiring is completed prior to starting trial operation. Perform the trial opera-

tion in the order given below (step 1 and 2) for your safety.

To prevent accidents, initially perform step 1 where the trial operation is conducted under no-load con-
ditions (with all couplings and belts disconnected). Do not operate the servomotor while it is con-
nected to the equipment.

-

4 Step 1: Trial Operation for Servomotor without Load

Make sure the servomotor is wired properly and then turn the
shaft prior to connecting the servomotor to the equipment.
For details on wiring, refer to 2.3.1 Connecting to Peripheral Devices.

Operate the motor with
a Digital Operator.

From the
power supply

Do not connect to the equipment.

K

Step 2: Trial Operation with the Equipment and Servomotor Connected

Adjust the servomotor according to equipment characteristics,
connect the servomotor to the equipment, and perform the trial

operation.
Adjust speed by autotuning.
SGMBH ¢ ?
SGDH Servomotor
SERVOPACK ‘*l—_—[}:ﬂ%

Connect to the equipment.
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3.1 Two-step Trial Operation

3.1.1 Step 1: Trial Operation for Servomotor without Load

In step 1, make sure that the servomotor is wired properly as shown below. Incorrect wiring

is generally the reason why servomotors fail to operate properly during trial operation.

* Check main power supply circuit wiring.
* Check servomotor wiring.
* Check CN1 I/O signal wiring.

Make sure the host controller and other adjustments are completed as much as possible in

step 1 (prior to connecting the servomotor to equipment).

Conduct a test run for the motor without load according to the following procedure. See

3.2.1 Servomotors with Brakes if you are using a servomotor with brakes.

Operate the motor
with a Digital Operator.

From the
power supply

Do not connect to the equipment.

1. Secure the servomotor. )
Secure the mounting plate of the

Secure the servomotor mounting plate to the servomotor to the equipment.
Do not connect

anything to the shaft
(no-load conditions).

equipment in order to prevent the servomotor
from moving during operation. In this case,

be sure to disconnect the coupling and belt.

2. Check the wiring.

Disconnect the CN1 connector and check servomo- 5
= =

tor wiring in the power supply circuit. CN1 I/O sig-

nals are not used, so leave the connector

disconnected.

? Disconnect the
CN1 connector.
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3 Trial Operation

3.1.1 Step 1: Trial Operation for Servomotor without Load

3. Turn ON power.

Turn ON SERVOPACK power. If the SERVO-
PACK has turned ON normally, the LED dis-
play on the Digital Operator will appear as
shown on the right. Power is not supplied to the

servomotor because the servo is OFF.

If an alarm display appears on the LED indica-
tor as shown on the right, the power supply cir-
cuit, servomotor wiring, or encoder wiring is
incorrect. In this case, turn OFF power and take
appropriate action. See 8.2.3 Alarm Display
Table.

. Operate with the Digital Operator.

Operate the servomotor using the Digital Oper-
ator. Check to see if the servomotor runs nor-
mally.

See 6.2.2 Controlling Operation Through the
Digital Operator for more details on the proce-
dure.

. Connect the signal lines.

Use the following procedure to connect the

CNI1 connector.
a) Turn OFF power.
b) Connect the CN1 connector.

c¢) Turn ON power again.

3-4

Normal display
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Alternate display

Example of Alarm Display

Gl 7F13)

Operation by Digital Operator

If an alarm occurs, the power supply
circuit, motor wiring, or encoder
wiring is incorrect.

Connect
? CN1 connector.



3.1 Two-step Trial Operation

6. Check the input signals.
Check input signal wiring in Monitor Mode using the Digital Operator. See 6.1.7 Oper-

ation in Monitor Mode for more details on the procedure.

Turn ON and OFF each signal line to see if the LED monitor bit display on the panel
changes as shown below.

Input signal LED display

P-OT /P-CON
N-OT ﬂ E/S-ON

V- V[V YV
| | I n o <— Top lights when OFF (high level).
Il ! I 11l | |«— Bottom lights when ON (low level).
.|;.|-* /ALM-RST
/P-CL
IN-CL
SEN
Input Signal Status LED Display
OFF (high level) Top LED indicators light.
ON (low level) Bottom LED indicators light.
The servomotor will not operate properly if the following signal lines are not wired correctly. Short
IMPORTANT perate properly g sig y

the signal lines if they will not be used. The input signal selections (parameters Pn50A to Pn50D) can
be used to eliminate the need for external short circuiting.

Signal Symbol | Connector Pin Description
No.
P-OT CN1-42 The servomotor can rotate in the forward direction

when this signal line is low (0 V).

N-OT CN1-43 The servomotor can rotate in the reverse direction
when this signal line is low (0 V).

/S-ON CNI1-40 The servomotor is turned ON when this signal line is
low (0 V). Leave the servomotor OFF.

+24VIN CN1-47 Control power supply terminal for sequence signals.

If an absolute encoder is being used, the servo will not turn ON when the servo ON signal (/S-ON) is

ﬁ
Z
o
N\

input unless the SEN signal is also ON.

When the SEN signal is checked in monitor mode, the top of the LED will light because the SEN sig-
nal is high when ON.
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3 Trial Operation

3.1.1 Step 1: Trial Operation for Servomotor without Load

7. Turn ON the servo.

SERVOPACK
Servomotor
/S-ON ‘
s ?QN1-4O 4@
J; ov

Turns ON the servo.

Turn ON the servo using the following procedure.

a) Make sure there are no reference signals input.
* Set V-REF (CN1-5) and T-REF (CN1-9) to 0 V for speed and torque control.
» Set PULS (CN1-7) and SIGN (CN1-11) to low for position control.

b) Turn ON the servo ON signal.

Display with the servo ON.

L Irfuln)

Set /S-ON (CN1-40) to 0 V. If normal, the servomotor will turn ON and the LED

indicator on the front panel will display as shown above. If an alarm display appears,

take appropriate action as described in 8.2 Troubleshooting.

If there is noise in the reference voltage for speed control, the “-” on the left of the 7-segment LED

IMPORTANT

may flash.

8. Operate using reference input.

The operating procedure here depends on the parameter settings (control mode selection
at memory switch Pn000.1). Use the following procedure for operations with speed and

position control.
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3.1 Two-step Trial Operation

B Operating Procedure in Speed Control Mode: Set Pn000.1 to 0

Standard speed control setting is described here.

SERVOPACK
Servomotor
-REF CN1-5
__V-REF N )
Reference
voltage 56 | (ON1-6)
Servomotor rotates

at a speed proportional
to the reference voltage.

1. Gradually increase the reference speed input (V-REF, CN1-5) voltage. The servomotor

will rotate.

2. Check the following items in Monitor Mode. See 6.1.7 Operation in Monitor Mode.

Un000 Actual motor speed
Un001 Reference speed

 Has the reference speed been input?
* Is the motor speed as designed?
* Does the reference speed coincide the actual motor speed?
* Does the servomotor stop when the speed reference is 0?7

3. If the servomotor rotates at extremely slow speed with 0 V specified for the reference
voltage, correct the reference offset value as described in 6.2.3 Automatic Adjustment of
the Speed and Torque Reference Offset or 6.2.4 Manual Adjustment of the Speed and
Torque Reference Offset.

4. Reset the parameters shown below to change the motor speed or direction of rotation.

Pn300 Speed Reference Input Gain
See 4.2.1 Speed Reference.

Pn000.0 Rotation Direction Selection
See 4.1.1 Switching Servomotor Rotation
Direction.
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3 Trial Operation

3.1.1 Step 1: Trial Operation for Servomotor without Load

B Operating Procedure in Position Control Mode: Set Pn000.1 to 1

1. Set the parameter Pn200.0 so the reference pulse form is the same as the host controller

output form.

Selecting the reference pulse form: See 4.2.2 Position Reference.

2. Input a slow speed pulse from the host controller and execute low-speed operation.

Host controller SERVOPACK

Servomotor
PULS
Reference /PULS (CN1-7) 40
~N (CN1-8)
pulse ™ nn SIGN];
JSIGN (CN1-11)
(CN1-12)

3. Check the following items in Monitor Mode. See 6.1.7 Operation in Monitor Mode.

Un000

Actual motor speed

un007

Reference pulse speed display

Un008

Position offset

 Has the reference pulse been input?

+ Is the motor speed as designed?

* Does the reference pulse coincide with the actual motor speed?

+ Does the servomotor stop when the reference pulse is turned OFF?

4. Reset the parameters shown below to change the motor speed or direction of rotation.

Pn202, Pn203

Electronic Gear Ratio
See 4.2.5 Using the Electronic Gear Function.

Pn000.0

Rotation Direction Selection
See 4.1.1 Switching Servomotor Rotation
Direction.

If an alarm occurs or the servomotor fails to operate during the above operation, CN1 con-

nector wiring is incorrect or parameter settings do not match the host controller specifica-

tions. Check the wiring

and review the parameter settings, then repeat step 1.

Reference

ﬁ
z
o
&

* List of Alarms: See 8.2.3 Alarm Display Table.

* List of Parameters: See Appendix A List of Parameters.
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3.1 Two-step Trial Operation

3.1.2 Step 2: Trial Operation with the Servomotor Connected to the Machine

/N CAUTION

+ Follow the procedure below for step-2 operation precisely as given.

Malfunctions that occur after the servomotor is connected to the equipment not only damage the equipment,
but may also cause an accident resulting death or injury.

Before proceeding to step 2, repeat step 1 (servomotor trial operation without a load) until
you are fully satisfied that all items including parameters and wiring have been tested com-

pletely.

After step 1 has been completed, proceed to step 2 for trial operation with the servomotor
connected to the equipment. The purpose of step 2 is to adjust the SERVOPACK according

to equipment characteristics.

+ Use autotuning to match the SERVOPACK to equipment characteristics.
» Match the direction of rotation and speed to equipment specifications.

¢ Check the final control form.

SGDH Servomotor
SERVOPACK

Connect to the machine.

Follow the procedures below to perform the trial operation.

1. Make sure power is OFF.

2. Connect the servomotor to the equipment.
See 7.4.1 Servomotors for more details on connecting the servomotor.

3. Use autotuning to match the SERVOPACK to equipment characteristics.
Refer to 5.3 Autotuning.

4. Operate the servomotor by reference input.

As in step 1 (servomotor trial operation with no-load), execute operation by reference
input as described in 3.1.1 Step 1: Trial Operation for Servomotor without Load. Tune to

match the host controller at this time as well.
5. Set and record user settings.

Set parameters as required and record all settings for use later in maintenance.

INE O The servomotor will not be broken in completely during the trial operation. Therefore, let it the system
% run for a sufficient amount of additional time to ensure that it is properly broken in.
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3 Trial Operation

3.2.1 Servomotors with Brakes

3.2 Supplementary Information on Trial Operation

Always refer to this information before starting trial operation in the following instances:

+ 3.2.1 Servomotors with Brakes
 3.2.2 Position Control by Host Controller

3.2.1 Servomotors with Brakes

Use servomotors with brakes for vertical shaft applications or when external force is applied
to the shaft to prevent the shaft from rotating due to gravity or external force when power is
lost.

The SERVOPACK uses the brake interlock output (/BK) signal to control holding brake

operation when using servomotors with brakes.

® Vertical Shaft ® Shaft with External Force Applied

Servomotor

Holding brake External

i force |::>m

Servomotor

[ ]

Prevents the L | I

servomotor from
rotating due to gravity.

IMPORTANT

To prevent faulty operation due to gravity or external force, make sure that the servomotor and holding
brake operate normally with the servomotor disconnected from the equipment. When both of them
operate normally, connect the servomotor to the equipment to start trial operation.

The following figure shows wiring for a servomotor with brakes. See 4.4.4 Using the Hold-

ing Brake for details on wiring.

Power supply

Three-phase 400 V Servomotor with brakes

SGDH r— Encoder |
W L1, L2, L3 | SERVOPACK U V. W I "

I —

CN2[}

Magnetic Contactor
4
77
(90VDC)

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

Power supply
transformer L‘UU‘-J

(400 V/200 V)

Single-phase M (
200V 7 I

Brake control relay
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3.2 Supplementary Information on Trial Operation

3.2.2 Position Control by Host Controller

If position control from the host controller has not been confirmed, disconnect the servomo-

tor from the equipment and perform a trial operation, otherwise the servomotor may run out

of control. Check servomotor operation as described in the following table.

speed

Reference

SGDH

Host
controller

Position control

SERVOPACK

O

Trial operation for

Speed control

servomotor without load

Reference from
the Host Con-
troller

Check Item

Check Method

Review Items

JOG Operation
(Constant Refer-
ence Speed In-
put from Host
Controller)

Motor speed

Check motor speed as fol-
lows:

* Use the speed monitor
(Un000) on the Panel
Operator.

* Run the servomotor at low
speed. Input a reference

speed of 60 min! for
example to check to see if
the servomotor makes one
revolution per second.

Check the parameter setting
at Pn300 to see if reference
speed gain is correct.

Simple Position-
ing

No. of motor
rotations

Input a reference equivalent
to one servomotor rotation
and visually check to see if
the shaft makes one revolu-
tion.

Check the parameter setting
at Pn201 to see if the number
of dividing pulses is correct.

Overtravel
(P-OT and N-OT
Used)

Whether the
servomotor
stops rotating
when P-OT
and N-OT sig-
nals are input

Check to see if the servomo-
tor stops when P-OT and N-
OT signals are input during
continuous servomotor oper-
ation.

Review P-OT and N-OT
wiring if the servomotor
does not stop.




3 Trial Operation

3.3.1 Parameters

3.3 Minimum Parameters and Input Signals

This section describes the minimum parameters and input signals required for trial operation.

3.3.1 Parameters

See 6.1.6 Operation in Parameter Setting Mode for more details on setting parameters.

Turn OFF power once after changing any parameter except Pn300. The change will be valid

when power is turned ON again.

Basic Parameters

Pn000.1 Function Selection Basic Switches: See 4.3.5.
Control Method Selection

Speed Control

Pn300 Speed Reference Input Gain See 4.2.1.
Pn201 PG Divider See 4.2.3.

Position Control

Pn200.0 Reference Pulse Form See 4.2.2.
Pn202 Electronic Gear Ratio (Numerator) See 4.2.5.
Pn203 Electronic Gear Ratio (Denominator) See 4.2.5.

Changing Servomotor Rotation Direction

The wiring may be incorrect if the specified direction of rotation differs from the actual
direction of rotation. Recheck the wiring and correct if necessary. Use the following param-

eter to reverse the direction of rotation.

Pn000.0 Function Selection Basic Switches: See 4.1.1.
Direction Selection
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3.3 Minimum Parameters and Input Signals

3.3.2 Input Signals

Refer to the relevant page for details on each input signal.

Input signal selection settings through parameters can be used to eliminate the need for

external short circuits.

Signal Name Pin No. Contents

/S-ON Servo ON CN1-40 | See 4.5.2 Using the Servo ON Input Signal for more
details on turning ON and OFF the servomotor.

P-OT Forward run CN1-42 | See 4.1.2 Setting the Overtravel Limit Function for
prohibited more details on the overtravel limit switch.

N-OT Reverse run CN1-43
prohibited
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4

Parameter Settings and Functions

This chapter describes the procedure for setting and applying parameters.

4.1 Settings According to Device Characteristics - ----------- 4-4
4.1.1 Switching Servomotor Rotation Direction - --------=----------- 4-4
4.1.2 Setting the Overtravel Limit Function - - ------=--ccmmoomnoon-- 4-5
4.1.3 Limiting Torques - ----=-----=----““-“““““-““- - 4-9

4.2 Settings According to Host Controller ---------------- 4-14
421 Speed Reference - - - = - - === - c s e m e 4-14
4.2.2 Position Reference - ----------------“----- o 4-16
4.2.3 Using the Encoder Signal Output - -------------“---------- 4-22
4.2.4 Sequence /0 Signals - -----=---cmmmm e 4-26
4.2.5 Using the Electronic Gear Function - ----------u-umomoonon-- 4-29
4.2.6 Contact Input Speed Control = - - - === - c-cmmmmm oo 4-33
4.2.7 Using Torque Control = - - - - === cc oo e 4-38
4.2.8 Torque Feed-forward Function --------------------------- 4-44
4.2.9 Speed Feed-forward Function - - - --------------oommoo 4-46
4.2.10 Torque Limiting by Analog Voltage Reference, Function 1 ------- 4-47
4.2.11 Torque Limiting by Analog Voltage Reference, Function2 ------- 4-48
4.2.12 Reference Pulse Inhibit Function (INHIBIT) ----------------- 4-50

4.3 Setting Up the SERVOPACK === == - cmmmommoaaaao - 4-52
431 Parameters - ------- - - - oo 4-52
432J0GSpeed --------mm e e 4-53
4.3.3 Input Circuit Signal Allocation ----------ccmmmmomma oo 4-53
4.3.4 Output Circuit Signal Allocation - - ---------cncmommomn 4-57
4.3.5 Control Mode Selection -------------------------~------- 4-59

4.4 Setting Stop Functions - -------------------------- 4-62
4.4.1 Adjusting Offset - - - == == - o e e e 4-62
4.4.2 Using the Dynamic Brake ------------mmommmmmmm e 4-63
4.4.3 Using the Zero Clamp Function - - - - ---------c--ommoooomn 4-64
4.4.4 Using the HoldingBrake - - - - - - - - - - == o m e oo e e oo - 4-66

4.5 Forming a Protective Sequence -------------------- 4-70
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4 Parameter Settings and Functions

4.5.1 Using Servo Alarm and Alarm Code Outputs ----------------- 4-70
4.5.2 Using the Servo ON Input Signal -------------------------- 4-72
4.5.3 Using the Positioning Completed Output Signal --------------- 4-73
4.5.4 Speed Coincidence Output - - - - - - - === -mmmmmmm oo 4-75
4.5.5 Using the Running Output Signal - - - - - - - == == - = - e e e m e oo - 4-76
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B Before Reading this Chapter

This chapter describes the use of each CN1 connector 1/O signals in the SGDH SERVO-

PACK as well as the procedure for setting the related parameters for the intended purposes.
The following sections can be used as references for this chapter.

 List of CN1 I/O signals: See 2.4.3 I/O Signal Names and Functions.
* CNI1 I/O signal terminal layout: See 2.4.2 List of CNI Terminals.
* List of Parameters: See Appendix A List of Parameters.

» Parameter setting procedure: See 6.1.6 Operation in Parameter Setting Mode.

The CN1 connector is used to exchange signals with the host controller and external circuits.

B Parameter Configurations

Parameters are comprised of the types shown in the following table. See Appendix A .

Type Parameter No. Description

Function Selection Pn000 to Pn003 Select basic and application functions such as

Constants the type of control or the stop mode used when
an alarm occurs.

Servo Gain and Oth- | Pn100 to Pn123 Set numerical values such as speed and position

er Constants loop gains.

Position Control Pn200 to Pn208 Set position control parameters such as the ref-

Constants erence pulse input form and gear ratio.

Speed Control Con- | Pn300 to Pn308 Set speed control parameters such as speed ref-

stants erence input gain and soft start acceleration/
deceleration time.

Torque Control Con- | Pn400 to Pn409 Set torque control parameters such as the torque

stants reference input gain and forward/reverse torque
limits.

Sequence Constants | Pn500 to Pn512 Set output conditions for all sequence signals
and changes 1/0 signal selections and alloca-
tions.

Others Pn600 to Pn601 Specify the capacity for an external regenerative
resistor and reserved constants.

Auxiliary Function Fn0O0O0 to Fn014 Execute auxiliary functions such as JOG Mode

Execution operation.

Monitor Modes Un000 to Un00OD Enable speed and torque reference monitoring,
as well as monitoring to check whether I/O sig-
nals are ON or OFF.
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4 Parameter Settings and Functions

4.1.1 Switching Servomotor Rotation Direction

4.1 Settings According to Device Characteristics

This section describes the procedure for setting parameters according to the dimensions and per-
formance of the equipment used.

4.1.1 Switching Servomotor Rotation Direction

The SERVOPACK has a Reverse Rotation Mode that reverses the direction of servomotor

rotation without rewiring. Forward rotation in the standard setting is defined as counter-
clockwise as viewed from the load.

With the Reverse Rotation Mode, the direction of servomotor rotation can be reversed with-

out changing other items. The direction (+, -) of shaft motion is reversed.

Standard Setting Reverse Rotation Mode

Forward Refer-

ence

Encoder output
from SERVOPACK

PAO (phase A)
oyt

Epipigiph
PBO (phase B)

ccw
D

Cz@ 8’ from SERVOPACK

Encoder output

PAO (phase A)
Jurue

T
PBO (phase B)

Reverse Refer-
ence

Encoder output
from SERVOPACK

PAO (phase A)
pipipiph

PBO (phase B)

Encoder output
from SERVOPACK

PAO (phase A)
Juuut

Juuute
PBO (phase B)

B Setting Reverse Rotation Mode

Use parameter Pn000.0.
Pn000.0 Rotation Direction Selection Factory Setting: | Speed/Torque
0 Control,
Position Control

Use the following settings to select the direction of servomotor rotation.

Setting

Contents

0

Forward rotation is defined as counterclockwise
(CCW) rotation as viewed from the load.

(Standard setting)

rotation as viewed from the load.

Forward rotation is defined as clockwise (CW)

(Reverse Rotation
Mode)
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4.1 Settings According to Device Characteristics

4.1.2 Setting the Overtravel Limit Function

The overtravel limit function forces movable equipment parts to stop if they exceed the

allowable range of motion.

B Using the Overtravel Function

To use the overtravel function, connect the overtravel limit switch input signal terminals
shown below to the correct pins of the SERVOPACK CNI1 connector.

— Input P-OT CN1-42 Forward Run Prohibited Speed/Torque
(Forward Overtravel) Control,
Position Control
— Input N-OT CN1-43 Reverse Run Prohibited Speed/Torque
( Reverse Overtravel) Control,
Position Control

Connect limit switches as shown below to prevent damage to the devices during linear

motion.
Reverse rotation end I:I Forward rotation end
—J
Servomotor Limit Limit
switch switch
SERVOPACK
P-OT | cNt-42
NOT | cnta3

Drive status with an input signal ON or OFF is shown in the following table.

P-OT CN1-42 at low level Forward rotation allowed. Normal operation status.
when ON
CN1-42 at high level Forward run prohibited (reverse rotation allowed).
when OFF

N-OT CN1-43 at low level Reverse rotation allowed. Normal operation status.
when ON

CN1-43 at high level Reverse run prohibited (forward rotation allowed).
when OFF
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4 Parameter Settings and Functions

4.1.2 Setting the Overtravel Limit Function

B Enabling/Disabling Input Signals

Set the following parameters to specify whether input signals are used for overtravel or not.
The factory setting is “used.”

Pn50A.3 P-OT Signal Mapping (Forward Run Pro- Factory | Speed/Torque

hibit Input Signal) Setting: Control,
2 Position Control
Pn50B.0 N-OT Signal Mapping (Reverse Run Pro-| Factory | Speed/Torque
hibit Input Signal) Setting: | Control,
3 Position Control
SERVOPACK
CN1-42
—( (PoT)
The short-circuit wiring shown in the figure can be
CN-43 omitted when P-OT and N-OT are not used.
[ (om)
\4
ov
Parameter Setting ltem
Pn50A.3 2 Uses the P-OT input signal for prohibiting forward
(Factory setting) rotation. (Forward rotation is prohibited when CN1-
42 is open and is allowed when CN1-42 is at 0 V.)
8 Does not use the P-OT input signal for prohibiting
forward rotation. (Forward rotation is always
allowed and has the same effect as shorting CN1-42
to0 V)
Pn50B.0 3 Uses the N-OT input signal for prohibiting reverse
(Factory setting) rotation. (Reverse rotation is prohibited when CN1-
43 is open and is allowed when CN1-43 is at 0 V.)
8 Does not use the N-OT input signal for prohibiting
reverse rotation. (Reverse rotation is always allowed
and has the same effect as shorting CN1-43 to 0 V.)
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4.1 Settings According to Device Characteristics

ﬁ
T
o
N2

B Servomotor Stop Mode for P-OT and N-OT Input Signals

Set the following parameters to specify the Servomotor Stop Mode when P-OT and N-OT

input signals are used.

Specify the Servomotor Stop Mode when either of the following signals is input during ser-
vomotor operation.

* Forward run prohibited input (P-OT, CN1-42)

» Reverse run prohibited input (N-OT, CN1-43)

Pn001.1 Overtravel Stop Mode Factory | Speed/Torque
Setting: Control,
0 Position Control
Overtravel Stop Mode After stopping Pn001.1
setting
Pn001.1=0 brake Coast N
n001.1=
| status 0

-
Pn001.1=1o0r2 Decelerateto a
stop

.y
Coast status | —p 2

For torque control, the servomotor will be placed in coast status after either decelerating or coasting to
a stop (according to the stop mode set in Pn001.0), regardless of the setting of Pn001.1.

Parameter Setting Item
Pn001.1 0 Stops the servomotor the same way as turning the
servo OFF (according to Pn001.0).
1 Decelerates the servomotor to a stop at the preset
torque, and then locks the servomotor in Zero Clamp
Mode.

Torque setting: Pn406 emergency stop torque

2 Decelerates the servomotor to a stop at the preset
torque, and puts the servomotor in coast status.

Torque setting: Pn406 emergency stop torque

Pn406 specifies the stop torque applied for overtravel when the input signal for prohibiting

forward or reverse rotation is used.

The torque limit is specified as a percentage of rated torque.

Pn406 Emergency Stop Unit: Setting Range: Factory Valid when
Torque % 0 to Max. Torque Setting: Pn001.1is 1 or 2
800
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4 Parameter Settings and Functions

4.1.2 Setting the Overtravel Limit Function

Stop Mode

ETr—

orward run
prohibit input
P-OT (CN1-42)

—| Coast to a stop

/ ——l Stop by dynamic brake |

Reverse run

prohibit input
N-OT (CN1-43)

B Servo OFF Stop Mode Selection

__| Decelerate to a stop |

L

Max. torque setting for an
emergency stop

Pn406

The SGDH SERVOPACK turns OFF under the following conditions:

* The Servo ON input signal (/S-ON, CN1-40) is turned OFF.

» A Servo alarm occurs.

* Power is turned OFF.

Specify the Stop Mode if any of these occurs during operation.

Pn001.0 Servo OFF or Alarm Stop Mode Factory
Setting:
0
g?:rl\:/o Stop Mode After stopping
_ The dynamic brake electrically applies a
Pn001.0=0 ) .
or1 - dynamic brake brake by using a resistor to consume
Stop by dynamic servomotor rotation energy.
brak
e See 4.4.2 Using the Dynamic Brake.
1 Coast status
Pn001.0=2
Coast to a stop Coast status
Parameter Setting Item
Pn001.0 0 Uses the dynamic brake to stop the servomotor.
(Factory setting) Maintains dynamic brake after the servomotor stops.
1 Uses the dynamic brake to stop the servomotor.
Releases dynamic brake after the servomotor stops,
and the servomotor coasts to a stop.
2 Coasts the servomotor to a stop. The servomotor is
turned OFF and stops due to equipment friction.

Note: If the servomotor is stopped or rotating at extremely low speed when
the items above are set at 0 (dynamic brake status after stopping with
the dynamic brake), then braking power is not generated and the ser-
vomotor will stop the same as in coast status.




4.1 Settings According to Device Characteristics

4.1.3 Limiting Torques

The SGDH SERVOPACK limits torques as follows:
* Level 1: Limits maximum output torque to protect the equipment or workpiece. (Internal
Torque Limit)
» Level 2: Limits torque after the servomotor moves the equipment to a specified position.
(External Torque Limit)

* Level 3: Always limits output torque rather than speed.

 Level 4: Switches between speed and torque limit.

Application of levels 1 and 2 in the torque limit function are described below.

B Setting Level 1: Internal Torque Limits

Maximum torque is limited to the values set in the following parameters.

Pn402 Forward Torque Limit Unit: Setting Factory Speed/Torque
% Range: Setting: | Control,
0 to 800 800 Position Control
Pn403 Reverse Torque Limit Unit: Setting Factory Speed/Torque
% Range: Setting: | Control,
0 to 800 800 Position Control

This parameter sets the maximum torque limits for forward and reverse rotation.

Use this parameter when torque must be limited due to equipment conditions.

The torque limit function always monitors torque and outputs the signals below when

the limit is reached.

The following signals are output by the torque limit function.

«/CLT
* Monitor Mode Un006

Condition that outputs a /CLT signal:

Pn50F.0 allocates an output terminal from SO1 to
SO3.

The torque limit is specified as a percentage of rated torque.

INE O If torque limit is set higher than the maximum torque of the servomotor, the maximum torque of the
% servomotor is the limit.

Application Example: Equipment Protection

Torque limit Too small atorque limit will result in a
insufficient torque during acceleration and
Motor .
deceleration.
speed

Torque
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4 Parameter Settings and Functions

4.1.3 Limiting Torques

Using /CLT Signal

The following section describes the use of the contact output signal /CLT as a torque limit

output signal.

1/0 power supply

SERVOPACK 4424V
Photocoupler output CN1-*1 ) CLT+
Maximum operating voltage ] T_E'b_‘
per output: 30 VDC < 3 K
Maximum operating current _ CN1-72 J CLT- __
per output: 50 mA DC $

Speed/Torque
Control,
Position Control

Output — /CLT CN1-*1

Torque Limit Output

This signal indicates whether servomotor output torque (current) is being limited.

ON Status  The circuit between CN1- [ Servomotor output torque is being limited.
*1 and *2 is closed. (Internal torque reference is greater than the limit set-
CNI1-*1 is at low level. ting.)

OFF Status  The circuit between CN1- [ Servomotor output torque is not being limited.

*1 and *2 is opened.
CN1-*1 is at high level.

(Internal torque reference is less than the limit setting.)

Settings: Pn402 (Forward Torque Limit)
Pn403 (Reverse Torque Limit)
Pn404 (Forward External Torque Limit): /P-CL input only
Pn405 (Reverse External Torque Limit): /N-CL input only

When the /CLT signal is used, the following parameter must be used to select the output sig-

nal.
Pn50F Output Signal Selections 2 Factory Speed/Torque
Setting: Control,
0000 Position Control
Pn50F.0 Output terminal
/CLT Y. 1| CN1-2526(SO1)
Torque limit 2 CN1-27,28(SO2)
detection -3 | CN1-29,30(SO3)
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4.1 Settings According to Device Characteristics

Use the following table to select which terminal will output the /CLT signal.

Parameter Setting Output Terminal (CN1-)
> *o
Pn50F.0 0 - -
1 25 26
2 27 28
3 29 30

Note: Multiple signals allocated to the same output circuit are output using
OR logic. Set other output signals to a value other than that allocated
to the /CLT signal in order to output the /CLT signal alone. See 4.3.4
Output Circuit Signal Allocation.

B Setting Level 2: External Torque Limit

A contact input signal is used to enable the torque (current) limits previously set in parame-

ters. Torque limits can be set separately for forward and reverse rotation.

SERVOPACK
v Torque limit
Forward | Rotation Pn402
rotatioin | speed
/ Torque
L L. v Torque limit
CN1-45 Rotation g Pn402 or Pn404
speed : (limited by whichever
- is smaller)
Torqu
¥ Torque limit
Reverse | Rotation Pn403
rotation speed
/ Torque
MNCL L. v Torque limit
CN1-46 Rotation Pn403 or Pn405
speed | (limited by whichever
is smaller)
Torque
— Input /P-CL CN1-45 Forward External Torque Limit In- | Speed/Torque
put Control,
Position Control
— Input /N-CL CN1-46 Reverse External Torque Limit In- | Speed/Torque
put Control,
Position Control

This is the external torque (current) limit input for forward and reverse rotation.



4 Parameter Settings and Functions

4.1.3 Limiting Torques

Confirm the allocation of input signals when using this function.(Refer to 4.3.3 Input

Circuit Signal Allocation.) Factory settings are given in the following table.

/P-CL CN1-45 at low level Use forward torque limit. Limit:
when ON Pn404
CN1-45 at high level Do not use forward torque limit. Normal -
when OFF operation.

/IN-CL CN1-46 at low level Use reverse torque limit. Limit:
when ON Pn405
CN1-46 at high level Do not use reverse torque limit. Normal -
when OFF operation.

The following output signals and monitor methods are used when torque is being lim-

ited.

«/CLT
* Monitor Mode

Un005: Nos. 6 and 7 (With factory settings) (Refer to 6.1.7 Operation in Monitor Mode.)
Un006: Depending on output signal allocation conditions.

Condition that outputs a /CLT signal:
Pn50F.0 allocates an output terminal from SO1 to SO3.

Application Examples:

* Forced stop.

* Robot holding a workpiece.

Pn404 | Forward External Torque | Unit: |  Setting Factory Speed/Torque
Limit % Range: Setting: Control,
0 to 800 100 Position Control
Pn405 | Reverse External Torque | Unit: |  Setting Factory Speed/Torque
Limit % Range: Setting: Control,
0 to 800 100 Position Control

Set the torque limits when the torque is limited by an external contact input.

/P-CL (CN1-45) Input

Pn404 torque limit applied.

IN-CL (CN1-46) Input

Pn405 torque limit applied.

See 4.2.10 Torque Limiting by Analog Voltage Reference, Function 1.
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4.1 Settings According to Device Characteristics

Using /P-CL and /N-CL Signals

The procedure for using /P-CL and /N-CL as torque limit input signals is illustrated below.

I/0 power supply SERVOPACK
——+24V
Photocoupler
+24VIN | ON1-47 _ 3.3KR
—— _
Host controller | Ezi I:
/P-CL | ON1-45 |2 MA 1
<OMmA
T —
IN-CL_| CN1-46
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4 Parameter Settings and Functions

4.2.1 Speed Reference

4.2 Settings According to Host Controller

This section describes the procedure for connecting a Z-1I Series Servo to a host controller,
including the procedure for setting related parameters.

4.2.1 Speed Reference

Input the speed reference using the following input signal speed reference input. Since this

signal has various uses, set the optimum reference input for the system created.

SERVOPACK

. T-REF
Torque reference input

(analog voltage input) _SG

CNT-9 Torque

CN1-10 reference

Speed reference input LRES

(analog voltage input) _SG

CN1-5

cN1-6 | reference

—» Speed

\4

# : represents twisted-pair wires.

— Input V-REF CN1-5

Speed Reference Input

Speed Control

— Input SG CN1-6

Signal Ground

Speed Control

The above inputs are used for speed control (analog reference). (Pn000.1 =0, 4, 7,9, or A)

Always wire for normal speed control.

The motor speed is controlled in proportion to the input voltage between V-REF and SG.

Rated motor speed

. A
Factory setting ’: :
12 -8 4 R
s (x 4 4 8 12
. d Input voltage (V)

4 Rated motor speed

4-14
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4.2 Settings According to Host Controller

B Setting Examples

Pn300 = 600: This setting means that 6 V is equivalent to the rated motor speed.

<4 EXAMPLE »
Speed Refer- Rotation Motor Speed SGMBH Servomotor
ence Input Direction

+6V Forward rota- Rated motor speed 1500 min’!
tion

+1V Forward rota- (1/6) rated motor 250 min’!
tion speed

-3V Reverse rota- (1/2) rated motor 750 min™!
tion speed

Parameter Pn300 can be used to change the voltage input range.

B [nput Circuit Example

. SERVOPACK
4709, 1/2W min.
+2V = 2kQ | L V-REF | CN1-5
SG [ CN1-6

* Always use twisted-pair cable for noise control.
Recommended variable resistor: Model 25HP-10B manufactured by Sakae Tsushin
Kogyo Co., Ltd.

Connect V-REF and SG to the speed reference output terminals on the host controller when

using a host controller, such as a programmable controller, for position control.

Host controller SERVOPACK

Speed V-REF .\ CN1-5
reference {
output SG .(CN1-6
terminals
PAO . CN1-33
Feedback Z /PAoi CN1-34
pulse input PBO {( CN1-35
A GYE

terminals
# : represents twisted-pair wires.

Adjust Pn300 according to output voltage specifications.

Adjust the speed reference input gain at the following parameter.

Pn300 | Speed Reference Input Unit: Setting Speed
Gain 0.01V/rated motor Range: Control
speed 150 to 3000
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4 Parameter Settings and Functions

4.2.2 Position Reference

Set the voltage range for the speed reference input V-REF at CN1-5 according to host con-

troller and external circuit output form.

Reference
speed (min-1) ~ Set this slope.

Reference
voltage (V)

The factory setting is adjusted so that a 6-V input is equivalent to the rated motor speed of

all applicable servomotors.

NFO The maximum allowable voltage to the speed reference input (between CN1-5 and 6) is + 12 VDC.

Using the /P-CON Signal

— Input /P-CON CN1-41 Proportional Control Reference Speed Control,
Position Control

The /P-CON input signal switches the Speed Control Mode from PI (proportional-integral)

to P (proportional) control in order to reduce servomotor rotation and minute vibrations due
to speed reference input drift. The use of this signal will vary with applications because ser-

vomotor rigidity (holding force) drops when the servomotor is stopped.

4.2.2 Position Reference

The reference pulse, reference code, and clear inputs are used for the position reference.
Since this signal can be used in different ways; set the optimum reference input for the sys-

tem created.
B Reference by Pulse Input
Positioning is controlled by inputting a move reference pulse.

SERVOPACK

Photocoupler
PULS N\ CN1-7.150Q

Reference { pus / Jowis

pulse input V4
{ SIGN /\ CN1-11

12

Reference
code input

12

/SIGN / CN1-12 *
CLR \/ /\ CN1-15
Clear input { /CLR / CN1-14

:

# : represents twisted-pair wires.
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4.2 Settings According to Host Controller

Any of the following forms can be used for the position reference:

* Line-driver output
* +12-V open-collector output
* +5-V open-collector output

Connection Example 1: Line-driver Output

Applicable line driver: SN75174 manufactured by Texas Instruments Inc., MC3487 or

equivalent

Host controller SERVOPACK

Photocoupler
Line-driver /\_PULS |CN1-7__
AR / 1508 % sz:{
/PULS | CN1-8 -
vV

SIGN \CN1-11

/SIGN (CN1-12 % ﬁ*‘g

CLR [CN1-15

ICLR (&NLM % ﬁ *3

o

a7 A

Connection Example 2: Open-collector Output

Set limiting resistor R1 so that input current, i, falls within the following range:

Input current i: 7 to 15 mA

Host controller SERVOPACK

Vce
Photocoupler
R —» APULS |[CN1-7_

150Q | ['
& v
/PULS |CN1-8 L
Tr1 il \/

R SIGN [CN1-11.

T

/SIGN |CN1-12 2

ﬁ R1_ﬂ_ CLR (CN1-15

1o

il
|

gy ]

/CLR [CN1-14 4

i : represents twisted-pair wires.



4 Parameter Settings and Functions

4.2.2 Position Reference

* When Vcecis +12 V: R1 =1 kQ

<4 EXAMPLE p
* When Veeis +5 V: R1 =180 Q
Note: The following table shows the signal logic for an open-collector out-
put.
When Tr1 is ON Equivalent to high-level input
When Tr1 is OFF Equivalent to low-level input
This circuit uses the 12-V power supply built into the SERVOPACK. Input is not insulated.
Host controller SERVOPACK
PL1 CN1-3 1K R ¢-+12v |
Approx. E;Emg—’ . Photocoupler
9mA  PULS 150 @ | 1 ! |{
< A >
Tr1 /PULS (CN1-8 E
4\/.. PL2 ECN1-13 -
vV |j ONI-11 ) o o
SIGN -
. Z vz
ON'EV max. sion dontaz ] % i I{f
pL3 [CN1-18
@icm-wg _
CLR -
1 hld=
A rcr leN1-14 ] é } I{—
4\/.. (CN1-1
Vf : represents twisted-pair wire.
IMPORTANT The noise margin of the input signal will decrease if the reference pulse is given using an open-collec-

tor output. Set parameter Pn200.3 to 1 if the position drifts due to noise.

B Selecting a Reference Pulse Form

Use the following parameters to select the reference pulse form used.

— Input PULS CN1-7 Reference Pulse Input Position Control

— Input /PULS CN1-8 Reference Pulse Input Position Control

— Input SIGN CN1-11 Reference Sign Input Position Control

— Input /SIGN CN1-12 Reference Sign Input Position Control

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

Pn200.0 Reference Pulse Form Factory Position Control
Setting:
0
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4.2 Settings According to Host Controller

Set reference pulse form input to the SERVOPACK from the host controller.

Host
controller

Position
reference

SERVOPACK

pulse

PULS]

?| CN1-7

' ont-11
SIGN

Since the reference pulse form can be selected from among those listed below, set one

according to host controller specifications.

Parameter Reference Input Logic Forward Rotation Reference Reverse Rotation Reference
Pn200.0 Pulse Form Pulse
Multiplier
0 Sign + pulse train - Pogltlve PULS T PULS
logic (CN1-7) eNtny T T
SIGN High SIGN Low
(CN1-11) CNtety L
! CW pulse + . PULS PULS
CCW pulse N7y T tw Nty T T
SIGN SIGN
(CN1-11) _ N1 | Low
2 Two-phase pulse x 1 ——90° — 90
train with 90° X2 Piver N B I PULS | 1
phase differential (CN1-7) (CN1-7)
4 % 4 sieN LT LT sieN LI LT L
(CN1-11) (CN1-11)
5 Sign + pulse train - Negatlve PULS PULS U
logic oneny Ul (CN1-7)
SIGN Low SIGN High
(CN1-11) (CN1-11)
6 CW pulse + - PULS PULS ~
CCW pulse (CN1-7) High (CN1-7)
SIGN — 11— SIGN High
(CN1-11) (CN1-11)
7 Two-phase pulse x 1 . .
0-ph po 2 —H—%0
3 train with 90 2 PULS T PULS M
phase differential (CN1-7) (ON1-7)
9 x4 sieN [T LT SN LML I L
(CN1-11) (CN1-11)

Input Pulse Multiplier

Number of
servomotor
move pulses

x4

x2

x1

Input reference pulse

PULS
@ L
SIGN
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4 Parameter Settings and Functions

4.2.2 Position Reference

The input pulse multiplier function can be used if the reference form is a two-phase pulse
train with a 90° phase differential. The electronic gear function can also be used to convert

input pulses.

Example of 1/0 Signal Generation Timing

Servo ON T ON -
Release t1 < 30ms
Baseblock sl 2= 2<6ms
! H (when parameter
R s
sopuse (L spnnnfinnnan_wnnananin
train CN1-7 - L
H
SN Sy o | SO I OO N B I <
[PAO : b ; 7S "gouszms
PG pulse ! L \
PBO T T
JCOIN—— = 1 =] —— 1
CLR ' ON ON
—H— t7
Note: 1. The interval from the time the servo ON signal is turned ON until a
reference pulse is input must be at least 40 ms. Otherwise the ref-
erence pulse may not be input.
2. The error counter clear signal must be ON for at least 20 ps.
Reference Pulse Input Signal Timing
Reference Pulse Form Electrical Specifications Comments
Sign + pulse train input — t1,t2<0.1pus Sign (SIGN)
(SIGN + PULS signal) SIG ol M R 3,17 <0.1us H = Forward refer-
Maximum reference frequen- | | o I\ t4, 15, 16 > 3us ence
cy: 500 kpps T :_Tw'l 5 | A T>1.0us L = Reverse refer-
(200-kpps open-collector out- (UT) x 100 <50 % ence
CW pulse + CCW pulse ,1 tl, t2<0.1us
Maximum reference frequen- "‘ "L t3 > 3us
cy: 500 kpps | T > 1.0us
ccw .
(200-kpps open-collector out- 2o - 1 AN (t/T) x 100 < 50 %
pUt) Cw 3
Forward _: i_ Reverse
reference 4 reference
Two-phase pulse train with v tl, 2 <0.1us Parameter Pn200.0 is
90° phase differential *‘ [ r 72> 1.0us used to switch the
(phase A + phase B) Phase Am (U/T) x 100 = 50 % input pulse multiplier
Maximum reference frequency | phase Bg/—\_/—\—/—L mode.
x 1: 500 kpps ‘LTJ
(200-kpps open-collector out- Forward Reverse
put) reference J | reference
Phase Bleads | | Phase B!
x 2: 400 kpps ph:sss A b?zagos‘z phaa:: A b?gst‘“.
x 4: 200 kpps
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4.2 Settings According to Host Controller

B Error Counter Clear Input

The procedure for clearing the error counter is described below.

— Input CLR CN1-15

— Input /CLR CN1-14

Clear Input

Position Control

Clear Input

Position Control

The following occurs when the CLR signal is set to high level.

SERVOPACK

CLR

Clear

Position loop
error counter

» The error counter inside the SERVOPACK is set to 0.

* Position loop control is prohibited.

Use this signal to clear the error counter from the host controller or select the following clear

operation through parameter Pn200.1

Pn200.1

Error Counter Clear Signal Form

Factory Position Control
Setting:

0

Select the pulse form for the error counter clear signal CLR (CN1-15).

Pn200.1 Setting Description Clear Timing
0 Clears the error counter when the CLR
signal goes high. %—51 ] _I High
Error pglses do no“t acc.umulate as long (CN1-15) |‘m
as the signal remains high.
1 Clears the error counter on the rising
edge of the CLR signal. CLR High
(CN1-15) A
Clears the error counter only once on
the rising edge of the CLR signal. Cleared only once at this point.
2 Clears the error counter when the CLR
signal goes low. %51_15) Low
Error pulses do not accumulate as long | ICIeared state
as the signal remains low.
3 Clears the error counter on the falling
: CLR Low
edge of the CLR signal. (CN1-15)
Clears the error counter only once on A
the falling edge of the CLR signal. Cleared only once at this point.

4-21




4 Parameter Settings and Functions

4.2.3 Using the Encoder Signal Output

4.2.3 Using the Encoder Signal Output

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.

These outputs
explained here.

SERVOPACK Host controller

(Servomotor) o Nt
Encoder

) Phase A
Serial data Frequency ¥ PhaseB

PG) ivid T
ividing ¥ PhaseC

[circuit

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

ing circuit diagram.

SERVOPACK Host controller
. Line receiver
N1- o
Phase CN1-33 ), PAO AN . 2 3 ihase
A cN1-34 ) A0 o/ RD 1
Phase CN1-35 ), PBO : /\ 6 5 ghase
B CN1-36] PO i/ RD 7
Phase CN1-19 ), PCO : JAN 10 1 Ehase
¢ CN1-20 J, /PCO VA RD 9
Lo 8 16 hok
: : ov HCH +5V (030“0 ¢
1 N +5V
. +
CN1-1 E . J. oV
0VJ7 e Smoothing
- capacitor
Connector shell Shield
i : represents twisted-pair wires. Applicable line receiver: SN75175 manufactured

by Texas Instruments Inc., MC3486 or the equivalent.

R (terminator): 220 to 470 Q
C (decoupling capacitor): 0.1 uF

' Dividing
TERMS s . . .
Dividing means converting an input pulse train from the encoder mounted on the servomotor accord-

ing to the preset pulse density and outputting the converted pulse. The units are pulses per revolution.
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4.2 Settings According to Host Controller

m |/O Signals

1/O signals are described below.

Output —» PAO CN1-33 Encoder Output Phase A Speed/Torque
Control,

Position Control
Output — /PAO CN1-34 Encoder Output Phase /A Speed/Torque
Control,
Position Control

Output — PBO CN1-35 Encoder Output Phase B Speed/Torque
Control,

Position Control
Output — /PBO CN1-36 Encoder Output Phase /B Speed/Torque
Control,
Position Control

Output - PCO CN1-19 Encoder Output Phase C Speed/Torque
Control,

Position Control
Output — /PCO CN1-20 Encoder Output Phase /C Speed/Torque
Control,
Position Control

Divided encoder signals are output.

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

for position control.

Set a dividing ratio at the following parameter.

PG Dividing Ratio Pn201 |

The dividing ratio setting is not related to the gear ratio setting (Pn202 and 203) for the SER-

VOPACK electronic gear function during position control.
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4 Parameter Settings and Functions

4.2.3 Using the Encoder Signal Output

Output Phase Form

Forward <« 90" Reverse <« 90"
rotation rotation
prasea L] L] pase L LI
Phase B |_ Phase B —| I—I |—|
Phase C —I_l— Phase C —l_l—

— Input SEN CN1-4 SEN Signal Input Speed/Torque
Control

— Input SG CN1-2 Signal Ground Speed/Torque
Control

Output — PSO CN1-48 Encoder Output Phase S Speed/Torque
Control,

Position Control

Output — /PSO CN1-49 Encoder Output Phase /S Speed/Torque
Control,
Position Control

— Input BAT (+) CN1-21 Battery (+) Speed/Torque
Control,
Position Control

— Input BAT (-) CN1-22 Battery (-) Speed/Torque
Control,
Position Control

Use SEN to BAT (-) signals for absolute encoders. See 4.7 Absolute Encoders for more
details.

Output —» SG CN1-1 Signal Ground Speed/Torque
Control,
Position Control

SG: Connect to 0 V on the host controller.

IMPORTANT When using the SERVOPACK phase-C pulse signal to return to the machine origin, always turn the

servomotor at least twice before starting the zero point return operation.

If the configuration of the mechanical system prevents turning the servomotor before the zero point

return operation, then perform the zero point return operation at a servomotor speed of 600 min! or

below.The phase-C pulse signal may not be correctly output if the servomotor is turned faster than

600 min!.
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4.2 Settings According to Host Controller
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B Pulse Divider Setting

Set the pulse dividing ratio in the following parameter.

Pn201 PG Divider Unit: Setting Factory Speed/Torque
PR | Range: Setting: | Control,
16 to 16384 16384 Position Control

This parameter sets the number of output pulses for PG output signals (PAO, /PAO, PBO, /
PBO) sent externally.

Output terminals:  pAQ (CN1-33)
SERVOPACK /PAO (CN1-34)
Servomotor PBO (CN1-35)
encoder /PBO (CN1-36)
Frequency
@ »| division Phgse A Output
Phase B
Serial
data
Pulses from the servomotor encoder (PG) are divided by the preset number of pulses before 4

being output.

The set value is the number of output pulses per revolution. Set this value according to the

reference unit of the machine or controller to be used.

The setting range varies according to the encoder used.

Setting Preset value : 16
Example PAO UL
PBOSL LML UL LU
< >
1 revolution
Servomotor Model and | Resolution Number of Encoder Setting Range
Encoder Specifications (Bits) Pulses Per Revolution
(P/R)
A 13 2048 P/R 16 to 2048
B, 1 16 16384 P/R 16 to 16384
C,2 17

1. Turn OFF power once and turn ON again after changing the parameter.

2. A 13-bit encoder will run at 2048 P/R even if the setting at Pn201 is set higher than 2049.
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4 Parameter Settings and Functions

4.2.4 Sequence I/O Signals

4.2.4 Sequence I/O Signals

Sequence 1/0 signals are used to control SERVOPACK operation. Connect these signal ter-

minals as required.

B Sink Circuit and Source Circuit

The SERVOPACK’s I/O circuit uses a bidirectional photocoupler. Select either the sink cir-

cuit or the source circuit according to the specifications required for each machine.

()

]

_W* jﬂj

Sink Circuit Source Circuit
24V 24V .
e} SERVOPACK input 1/0 power SERVOPACK input
supply supply
+ - + -
amaIE a4l
Y |
— \_D & 1 P g, 414 |
TEREC BIEEAE
5| |
— | L |
24V 24V
SERVOPACK output o I/O power
SUPP'V+ SERVOPACK output supply
- - +

B ED

REEA
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4.2 Settings According to Host Controller

B |nput Signal Connections

Connect the sequence input signals as shown below.

/O power SERVOPACK
supply
—9— +24V

Photocoupler

+24 VIN | CN1-47

33kQ
1
Host controller LI L
g
/S-ON | CN1-40
/P-CON | CN1-41 }3 [
1 -
p.oT.| CN1-42 }3 t{
- L
N-OT | CN1-43 _11“‘ [
'\ I~
/ALM-RST | CN1-44 } 3 [
/P-cL | CN1-45 }3 [_
/N-CL | CN1-46 }3 [
vov

IMPORTANT Provide an external input power supply; the SERVOPACK does not have an internal 24-V power sup-

ply.

 External power supply specifications: 24+1 VDC, 50 mA min.
Yaskawa recommends using the same external power supply as that used for output circuits. The
allowable voltage range for the 24-V sequence input circuit power supply is 11 to 25 V. Although a 12-
V power supply can be used, contact faults can easily occur for relays and other mechanical contacts
under low currents. Confirm the characteristics of relays and other mechanical contacts before using a
12-V power supply.

The function allocation for sequence input signal circuits can be changed.

See 4.3.3 Input Circuit Signal Allocation for more details.

— Input +24VIN CN1-47 External I/0 Power Supply Input | Speed/Torque
Control,

Position Control
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4 Parameter Settings and Functions

4.2.4 Sequence I/O Signals

The external power supply input terminal is common to sequence input signals.

SERVOPACK
1/0 power supply

+24V
T

[ +24VIN]
FAVING o\ g7

Connecta 24-V external 1/0 power supply.

Contact input signals:
/S-ON (CN1-40)
/P-CON (CN1-41)
P-OT (CN1-42)
N-OT (CN1-43)
/ALM-RST (CN1-44)
/P-CL (CN1-45)
/N-CL (CN1-46)

B Output Signal Connections

Connect the sequence output signals as shown in the following figure.

) SERVOPACK 1/0 power supply

Sequence output signals are + +24v{ov
used to indicate SERVOPACK Photocoupler .
operating status. r 31 + m

P 9 jz 3 K 50 mA m3a§(. ALM- uB

Photocoupler output 25), IN-CMP+ |

per output il* I: — Laj_

- 26, N-CMP-

Maximum operating

voltage: 30 VDC -9 27), ITGON+ |
Maximum output current: 5‘23{ Eaj

28 ), [TGON-

50 mADC 29 ), /S-RDY+
¥2
30 ), /S-RDY-
.
E
37 ), ALO1
4—

Open-collector output f 20 mA max.
per output

38 ), ALO2

Maximum operating

voltage: 30 VDC - X E

Maximum output current: 39 J, ALO3

20 mA DC Q T
1 SG Host

J7 coutroller
oV

A

IMPORTANT Provide an external input power supply; the SERVOPACK does not have an internal 24-V power sup-
ply. Yaskawa recommends using the same type of external power supply as that used for input circuits.

Function allocation for some sequence output signal circuits can be changed.

See 4.3.4 Output Circuit Signal Allocation for more details.
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4.2 Settings According to Host Controller

4.2.5 Using the Electronic Gear Function

The electronic gear function enables the servomotor travel distance per input reference pulse

to be set to any value. It allows the host controller generating pulses to be used for control

without having to consider the equipment gear ratio or the number of encoder pulses.

When the Electronic Gear
Function is Not Used

Workpiece

/C}Iﬂl 17 ﬂl_}//é/ ]

No. of encoder pulses: 2048

Ball screw pitch: 6 mm (0.24 in)

To move a workpiece 10 mm (0.39 in):

1 revolution is 6 mm. Therefore,

10 + 6 = 1.6666 revolutions.

2048 x 4 pulses is 1 revolution. Therefore,
1.6666 x 2048 x 4 = 13653 pulses.
13653 pulses are input as references.

The equation must be calculated at the
host controller .

B Setting the Electronic Gear

When the Electronic Gear
Function is Used Workpiece

Referenceunit: 1pm
A i K

No. of encoder pulses: . .
2048 Ball screw pitch: 6 mm (0.24 in)

Equipment conditions and reference
units must be defined for the electronic
gear function beforehand.

To move a workpiece 10 mm (0.39 in):
Reference unit is 1um. Therefore,

10 mm
Tu

= 10000 pulses

Calculate the electronic gear ratio (B/A) using the following procedure, and set the values in

parameters Pn202 and 203.

1. Check equipment specifications.

Items related to the electronic gear:

» Deceleration ratio
+ Ball screw pitch

* Pulley diameter

L1

:[ Deceleration ratio

Ball screvpitch

2. Check the number of encoder pulses for the SGMBH servomotor.

Servomotor Model and Encoder Type Number of Encoder Pulses
Encoder Specifications Per Revolution (P/R)
C Incremental encoder 17-bit 32768
2 Absolute encoder 17-bit 32768
3 Absolute encoder (option) 20-bit 262144

ﬁ
z
o
N

The number of bits representing the resolution of the applicable encoder is not the same as the number
of encoder signal pulses (phase A and B) output from the SERVOPACK.
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4 Parameter Settings and Functions

4.2.5 Using the Electronic Gear Function

3. Determine the reference unit used.
A reference unit is the minimum position data unit used to move a load. (Minimum unit

of reference from the host controller.)

To move a tablein 0.001mm units

Reference unit: 0.001 mm
+«—

L 1

=

Determine thereference unit according to
equipment specifications and positioning accuracy .

4 EXAMPLE > ¢ 0.01 mm (00004 iIl), 0.001 mm, 0.10, 0.01 inch.
A reference unit of one pulse moves the load by one reference unit.
* When the reference unit is 1 um

If a reference of 50000 units is input, the load moves 50 mm (1.97 in) (50000 X 1um).

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

Travel distance per load shaft revolution (reference unit)

_ Travel distance per load shaft revolution
B Reference unit

4 EXAMPLE p * When the ball screw pitch is 5 mm (0.20 in) and the reference unit is 0.001 mm

>~ 5000 (reference unit)
0.001

Ball Screw Disc Table Belt and Pulley
Load shaft +«—> p
D
Load shaft —>
\oVi5 ()

P:Pitch | | oad shaft // —

P 360° D: Pulley
1 lution= ——m8Mm8 —— 1 revolution = —————

revolution reference unit n reference unit 1 revolution = nD

reference unit

. L B
5. Electronic gear ratio is given as (X)
. . n .
If the decelerator ratio of the motor and the load shaft is given as (1—1—1] where m is the
rotation of the motor and n is the rotation of the load shaft,

_ No. of encoder pulses x 4 y
~ Travel distance per load shaft revolution (reference unit)

Electronic gear ratio (%)

=53
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4.2 Settings According to Host Controller

IMPORTANT

Make sure the electronic gear ratio satisfies the following condition:

0.01 < Electronic gear ratio(%) < 100

The SERVOPACK will not work properly if the electronic gear ratio is outside this range. In this case,

modify the load configuration or reference unit.

6. Set the parameters.

. . (B .
Reduce the electronic gear ratio (K) to the lower terms so that both A and B are integers

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

Pn202 Electronic Gear
(B) — Ratio (Numerator)
A — Pr203 Electronic Gear
Ratio (Denominator)

That is all that is required to set the electronic gear ratio.

Pn202 | Electronic Gear Ratio Unit: Setting Factory | Position Control
(Numerator) None Range: Setting:
1 to 65535 4
Pn203 | Electronic Gear Ratio Unit: Setting Factory | Position Control
(Denominator) None Range: Setting:
1 to 65535 1

Set the electronic gear ratio according to equipment specifications.

SGDH SERVOPACK

SGMBH servomotor

Reference Electronic
inputpulse MM gear Junnn
" B =M
A

] . E) _ Pn202
Electronic gear ratio ( A Pn203

* B = [(Number of encoder pulses) x 4] X [motor speed]

» A =[Reference units (travel distance per load shaft revolution)] x [load shaft revolution

speed]
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4 Parameter Settings and Functions

4.2.5 Using the Electronic Gear Function

B Electronic Gear Setting Examples

The following examples show electronic gear settings for different load mechanisms.

Ball Screw

Reference unit: 0.001 mm (0.00004 in)
Load shaft

IR RS ey

. L 6mm  _
Travel distance per load shaft revolution = 0001 mm 6000
13-bitincremental Ball screw pitch: 6mm (0.24in) B 2048 4 1 Pn202
encoder ; i~ (B) = xa4x 1_ Fn

Electronic gear ratio (A) 6000 x 1 Pn203
Preset Pn202 8192
Values Pn203 6000
Disc Tables
Reference unit: 0.1
Deceleration 360
ratio: 3:1 Travel distance per load shaft revolution = = 3600
e
Load shaft | al g
ncremental encoder:
: . . By _ 2048 x 4 x 3 _ Pn202
13-bit Electronic gear ratio (A) = 3600 x 1 Pn203
Preset Pn202 24576
Values Pn203 3600
Belts and Pulleys
Reference unit: 0.02 mm (0.0008 in)
Load shaft Travel distance per load shaft revolution = 3.140?:)21n(1)?nmm = 15700
& ) . B 16384 x 4 x 2 Pn202
Electronic gear ratio (=) = =
Deceleration Pulley diameter: 9 (A) 15700 x 1 Pn203
ratio: 2:1
¢100mm _ 131072 _ 32768
Set a PG dividing ratio equivalent 15700 3925
to 16 bit for the absolute encoder.
Preset Pn202 32768
Values Pn203 3925
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4.2 Settings According to Host Controller

B Control Block Diagram

The following diagram illustrates a control block for position control.

SERVOPACK (position control)
Pn109 Pn202 pn1oA
B - Pn107
Differentiation HF ¢€d- . B |Primary :
forward gain A |lag filter Bias Pn108
Pn203 |> Bias addition
Reference P";O;)‘O Pn204 _ Pn202 )/4 ranee
Servomotor
pulse ~ Smoothing Pn102 |,
> X2 1 Error Kp + Speed || Current e
X4 P03 .| counter loop loop
1
1
©
PG signal Pn201 Encoder
output
P Frequency
- dividing

4.2.6 Contact Input Speed Control

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

externally by contact input, and operate the servomotor.

SERVOPACK
/P-CON(/SPD-D) — | on1at
Contact IP-CL (/SPD-A) — ]
input CN1-45
Servomotor
IN-CL (/SPD-B)
—CN1-46
Speed selection
SPEED1  Pn301
SPEED2  Pn302
External speed The servomotor operates at
setting devices and SPEED3  Pn303 the speed set in the parameter.
pulse generators Parameters
are not required.
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4.2.6 Contact Input Speed Control

B Using Contact Input Speed Control

Follow steps 1 to 3 below to use the contact input speed control function.

1. Set contact input speed control as shown below.

Pn000.1 Control Mode Selection

Factory
Setting:
0

Speed/Torque Control,
Position Control

The speed can be controlled via contact inputs.

SERVOPACK

____~"_|Servo operates
_____~_|attheinternally
setspeed.

]

Servomotor

Contact

input SPEED 1

SPEED 2
SPEED 3

Meanings for the following signals change when the contact input speed control func-

tion is used.

Pn000.1 Setting | Descrip- Input Signal
tion
0,1,2,7,8,9, Contact /P-CON (CN1-41) Used to switch between P
A B input speed and PI control.
contrQI /P-CL (CN1-45) Used to switch between for-
function .
d ward external torque limit
not used. ON and OFF.
/N-CL (CN1-46) Used to switch between
reverse external torque limit
ON and OFF.
3,4,5,6 Contact /P-CON /P-CL /N-CL Speed
input speed [ (/SPD-D) (/SPD-A) (/SPD-B) | Setting
contrf)l Direction of 0 0 0 reference,
function .
rotation etc.
used.
0: Forward 0 1 SPEEDI
1: Reverse (Pn301)
1 1 SPEED2
(Pn302)
1 0 SPEED3
(Pn303)

Note: 1. 0: OFF (high level); 1: ON (low level)

2./P-CON, /P-CL and /N-CL functions change as shown in the table
above when Pn000.1 is set to 3, 4, 5, or 6. The function is switched

automatically when PnS0A. 0 is set to 0.

3. The /SPD-D, /SPD-A, and /SPD-B signals can be used only when
signals are allocated to the input circuits. See 4.3.3 Input Circuit

Signal Allocation.
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4.2 Settings According to Host Controller

2. Set the motor speeds with the following parameters.

Pn301 Speed 1 (SPEED 1) Unit: Setting Factory Speed Control
(Contact Input Speed min”! Range: Setting:
Control) 0 to 10000 100

Pn302 | Speed 2 (SPEED 2) Unit: Setting Factory | Speed Control
(Contact Input Speed min-! Range: Setting:
Control) 0 to 10000 200

Pn303 | Speed 3 (SPEED 3) Unit: Setting Factory | Speed Control
(Contact Input Speed min”1 Range: Setting:
Control) 0 to 10000 300

These parameters are used to set motor speeds when the contact input speed control
function is selected. If the setting is higher than the maximum motor speed of the servo-

motor, then the servomotor will rotate at its maximum speed.

Contact Input Speed Control
SERVOPACK

___~—_1| Servo oper-
—_| ates at the
internally

— ] set speed.

Servomotor

SPEED1
SPEED2
SPEED3

Speed selection input signals /P-CL (SPD-A) (CN1-45) and /N-CL (/SPD-B) (CN1-46)
and the rotation direction selection signal /P-CON (/SPD-D) (CN1-41) enable the servo-

motor to run at the preset speeds.

3. Set the soft start time.

Pn305 Soft Start Acceleration Unit: Setting Factory Speed Control
Time ms Range: Setting:
0 to 10000 0
Pn306 Soft Start Deceleration Unit: Setting Factory Speed Control
Time ms Range: Setting:
0 to 10000 0

The SERVOPACK internal speed reference controls speed by applying this acceleration
setting.

Speed
reference
Soft start

,/: Maximum speed of servomotor

SERVOPACK |
internal speed !
reference «—

Pn305: Sets this time interval.

Maximum speed of servomotor

r==1-

Pn306: Sets this time interval.
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4.2.6 Contact Input Speed Control

Smooth speed control can be performed by inputting a progressive speed reference or

using contact input speed control. Set each constant to 0 for normal speed control.
Set these parameters as follows:

e Pn305: The time interval from the time the motor starts until the motor maximum

speed is reached.

* Pn306: The time interval from the time the motor is operating at the motor maximum

speed until it stops.

B Operation by Contact Input Speed Control

The following describes operation by contact input speed control.

Start and Stop

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

— Input /P-CL CN1-45 Speed Selection 1 Speed/Torque

(Forward External Torque Limit | Control,
Input) Position Control

— Input /N-CL CN1-46 Speed Selection 2 Speed/Torque

(Reverse External Torque Limit | Control,
Input) Position Control

+ Use the following table when contact input speed control is used.

Contact Signal Parameter Selected Speed
/P-CON /P-CL /N-CL Pn000.1
(/SPD-D) (/SPD-A) (/SPD-B)
- 0 0 3 Stopped by an internal

speed reference of 0.

4 Analog speed reference
(V-REF) input

5 Pulse reference input
(position control)

6 Analog torque refer-
ence input (torque con-
trol)

Direction of 0 1 3,4,5,6 SPEED 1 (Pn301)
rotation 1 1 Common SPEED 2 (Pn302)
0: Forward

. 1 0 SPEED 3 (Pn303)
1: Reverse

Note: 1. 0: OFF (high level); 1: ON (low level)
2. Input signals indicated by the horizontal bar (-) are optional.

* When contact input speed control is not used, input signals are used as external torque
limit inputs.
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The contact input speed control function is used only when signals are allocated to /SPD-D, /SPD-A,

and /SPD-B.

Direction of Rotation Selection

The input signal /P-CON (/SPD-D) is used to specify the direction of servomotor rotation.

— Input P-CON CN1-41

Proportional Control Reference, | Speed/Torque
etc.

Control,
Position Control

* When contact input speed control is used, the input signal /P-CON (/SPD-D) specifies

the direction of servomotor rotation.

/P-CON (/SPD-D)

Meaning

0

Forward rotation

1

Reverse rotation

Note: 0: OFF (high level); 1: ON (low level)

When contact input speed control is not used, the /P-CON signal is used for proportional

control, zero clamping, and torque/speed control switching.

B Example of Contact Input Speed Control Operation

The following example shows operation by contact input speed control. Using the soft start

function reduces physical shock when the speed is changed.

Contact Input Speed Control
Motor speed

+SPEED3 [~

+SPEED2 |-

Speed 1
+SPEED 1 —

Speed 2

Speed 3

Set acceleration and
deceleration at Pn305 and
Pn306 (soft start times).

Stop

-SPEED1 [~

-SPEED 2 —

-SPEED 3 —

I

IN-CL (/SPD-B) |
OFF ON ON OFF

I

| _ON
/P-CON(/SPD-D)

o
ul
m
1 B
o
Z
o
| =
o
m
|ﬂ
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4.2.7 Using Torque Control

IMPORTANT The soft start function is available only when contact input speed control is used with Pn000.1 set to 5,

and is not available when a pulse reference input is used. If Contact Input Speed Control Mode is
switched to Pulse Reference Input Mode while the servomotor is operating at speed 1, speed 2, or
speed 3, the SERVOPACK will not receive a reference pulse until the positioning completed signal /
COIN is output. Always start pulse reference output from the host controller after a positioning com-
pleted signal is output from the SERVOPACK.

Signal Generation Timing for Position Control

Motor Speed
0 min-!
] ] 1 |
' ' —_ 3 |
/COIN : : : I I—l
I I I
| | I R Y S
Pulse ] ] 1 1 |
| 1 1 T |
Reference | | ) ' !
1 1 1 —>r— 11 ——et
t t t :
/P-CL (/SPD-A) OFF ! ON ! ON ! OFF [ OFF
IN-CL_(/SPD-B) ON I ON I OFF ! OFF | ON
Selected Speed Speed1 | Speed2 | Speed3 | Pulse reference i Speed 1
t1 > 2ms

Note: 1. The above figure illustrates signal generation timing when the soft
start function is used.
2. The value of t1 is not affected by the use of the soft start function.
A maximum 2-ms delay occurs when the /P-CL (/SPD-A) or /N-
CL (/SPD-B) signal is read.

4.2.7 Using Torque Control

The SGDH SERVOPACK limits torque as shown below.

* Level 1: Limits maximum output torque to protect the equipment or workpiece.
(internal torque limit)

» Level 2: Limits torque after the servomotor moves the equipment to a specified position.
(external torque limit)

* Level 3: Always limits output torque rather than speed.

» Level 4: Switches between speed and torque limit.

The following describes uses for levels 3 and 4 in the torque control function.
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4.2 Settings According to Host Controller

B Torque Control Selection

Set in the following parameters to select level 3 or 4 torque control.

Pn000.1 Control Mode Selection Factory Speed/Torque
Setting: | Control,
0 Position Control

A torque reference is input from the host controller to the SERVOPACK in order to control
torque.

Application Examples

 Tension control

» Pressure control

Pn000.1 Control Mode
2 Torque Control
This is a dedicated Torque Control Mode. SERVOPACK
. is i ~ R Torque g
A torque referen?e is input from T-REF (CN1-9). reference T-REF | ~N1eg
* Speed reference input V-REF (CN1-5) can be used for speed
- . Speed V-REF
control if Pn002.1 is set to 1. limit ——————— CN1-5
* Parameter Pn407 can be used for maximum speed control.
Application Example Servomotor SERVOPACK
Tension control
O Tension
—
9 Torque Control <> Speed Control (Analog Reference)
Switches between torque and speed control. Speed SERVOPACK
* V-REF (CN1-5) inputs a speed reference or speed limit. reference — Y'REF | 15
» T-REF (CN1-9) inputs a torque reference, torque feed-forward Torque TREF
reference or torque limit depending on the control mode. reference — ] CN1-9
+ /P-CON (/C-SEL) (CN1-41) is used to switch between torque Speed and P-CON
and speed control. torque ———— cN141
P - reference (IC-SEL)
CN1-41 is open. Torque control switching
CN1-41is0 V. Speed control
Torque Control: When /P-CON (/C-SEL) is OFF
* The T-REF reference controls toque.
* V-REF can be used to limit servomotor speed when Pn002.1 is
set to 1. V-REF voltage (+) limit servomotor speed during for-
ward and reverse rotation.
» Parameter Pn407 can be used to limit the maximum servomo-
tor speed.
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4 Parameter Settings and Functions

4.2.7 Using Torque Control

Pn000.1 Control Method
9 Speed Control: When /P-CON (/C-SEL) is ON
Set the parameter Pn002.0 as shown below.
Parameter Pn002.0 | Torque Reference Contents Remarks
Input
(T-REF) (CN1-9,10)
0 - Normal speed control
1 Torque limit input Torque limit speed con- See 4.2.10 Torque Limiting by
trol by analog voltage ref- | Analog Voltage Reference,
erence Function 1 for more details
on torque limit speed control
by analog voltage reference.
2 Torque feed-forward Speed control with torque | See 4.2.8 Torque Feed-for-
input feed-forward ward Function for more
details on torque feed-for-
ward speed control.
8 Position Control <» Torque Control

Can be used to switch between speed (contact reference) and torque control.
* /P-CON (/C-SEL) (CN1-41) is used to switch between position and torque control.

CN1-41 is open. Position control
CN1-41is 0 V. Torque control

Position Control: When /P-CON (/C-SEL) is OFF
Set the parameter Pn002.0 as shown below.

Parameter Pn002.0 | Torque Reference Contents Remarks
Input
(T-REF) (CN1-9,10)
0 - Normal position control
1 Torque limit input Torque limit position con- | See 4.2.10 Torque Limiting by
trol by analog voltage ref- | Analog Voltage Reference,
erence Function 1 for more details

on torque limit position con-
trol by analog voltage refer-

ence.
2 Torque feed-forward Position control with See 4.2.8 Torque Feed-for-
input torque feed-forward ward Function for more

details on torque feed-for-
ward position control.

6 Speed Control (Contact Reference) <> Torque Control
Can be used to switch between speed (contact reference) and torque control.
* /P-CL (/SPD-A) (CN1-45) and /N-CL (SPD-B) (CN1-46) are used to switch control.

/P-CL (/SPD-A) IN-CL (/SPD-B) 0: OFF
CN1-45 CN1-46 1: ON
0 0 Torque control
0 1 Speed control
1 1 (Contact reference)
1 0

Note: Input signal /C—SEL can be used only when a signal is allocated to the input circuit. See
4.3.3 Input Circuit Signal Allocation.
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4.2 Settings According to Host Controller

B [nput Signals

Torque Reference Inputs

The following input signals are used for torque control.

SERVOPACK

-10 reference

) T-REF
Torque reference input {
(Analog voltage input) SG

Speed reference input
(Analog voltage input) SG

—1—» Speed
reference

/ _ :represents twisted-pair wires.

— Input T-REF CN1-9 Torque Reference Input Speed/Torque
Control

— Input SG CN1-10 Signal Ground for the Torque Ref- | Speed/Torque
erence Input Control

These signals are used when torque control is selected.

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

300

Referencetorque (%) 200 -

Factory setting

[ 2100 Input voltage (V)

7o -200

.30 The slope is setto Pn400.

* Factory Settings
Pn400 = 30: This setting means that 3 V is equivalent to the rated torque.

<4 EXAMPLE p +3 V input: Rated torque in the forward direction
+9 V input: 300% of rated torque in the forward direction
-0.3 V input: 10% of rated torque in the reverse direction

Parameter Pn400 can be used to change the voltage input range.

» Example of an Input Circuit

470 Q

1/2W min. SERVOPACK
+12V Tf %0 | |4 T-REF \\CN1-9
SG -
|CN1-10

Always use twisted-pair cable for noise control.

Recommended variable resistor: Model 25HP-10B manufactured by Sakae Tsushin
Kogyo Co., Ltd.
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4 Parameter Settings and Functions

4.2.7 Using Torque Control

Speed Reference Inputs

Refer to 4.2.1 Speed Reference.

Using the /P-CON Signal

— Input /P-CON CN1-41 Proportional Control, etc. Speed/Torque
Control,

Position Control

The function of the input signal /P-CON varies with the setting at Pn000.1.

SERVOPACK
P and PI control switching |
Zero clamp ON/OFF switching |
/P-CON
— — —1 Inhibit ON/OFF switching |
—| Control mode switching |
(Pn000.1) Direction of rotation switching |
Pn000.1 Setting /P-CON Function
0,1 Switches between P (proportional) and PI (proportional-integral) control.
2 Not used.
3,4,5,6 Switches the direction of rotation in Contact Input Speed Control Mode.
7,8,9 Switches the control mode.
A Turns ON/OFF zero clamp.
B Turns inhibit ON/OFF.
INFO The /P-CON signal function switches automatically when Pn50A.0 is set to 0.
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4.2 Settings According to Host Controller

B Parameters

The following parameter is used for torque control. Set the parameter according to the servo

system used.

Pn400 Torque Refer- Unit: Setting Factory Speed/Torque
ence Input Gain | 0.1 V/rated torque | Range: Setting: | Control
10 to 100 30

The parameter sets the voltage range for torque reference input T-REF (CN1-9). Set the

range according to host computer and the output state of external circuit.

The factory setting is 30, so the rated torque output is 3 V (30 x 0.1).

Reference torque

Rated torque

Reference
voltage (V)
This reference voltage is set.

Two speed limit functions during torque control are available by the parameter setting as

shown below.

Pn200.1 Setting Description
0 Uses speed limit set by Pn407. (internal speed limit function)
1 Uses V-REF (CN1-5 and 6) as external speed limit input and sets speed
limit by voltage which input to V-REF and Pn300. (external speed limit
function)

nternal Speed Limit Function

Pn407 | Speed Limit during Unit: | Setting Factory | Speed/Torque
Torque Control min~! Range: Setting: | Control
0 to 10000 10000

The parameter sets a motor speed limit when torque control is selected.
It is used to prevent excessive equipment speed during torque control.

Since the speed limit detection signal /VLT functions the same in torque control as the /CLT

signal, see 4.1.3 Limiting Torques, where the /CLT signal is described.

Torque Control Range

Motor speed

Speed limit

Torque
control
range

Torque

The maximum speed of the servomotor will be used if Pn407 is set to a value higher than the

maximum speed of the servomotor.
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4 Parameter Settings and Functions

4.2.8 Torque Feed-forward Function

External Speed Limit Function

This function uses V-REF (CN1-5) as external speed limit input and sets input voltage range

by Pn300. Set the range according to host computer and the output state of external circuit.

Pn300 Speed Refer- Unit: Setting Factory Speed/Torque
ence Input 0.01V/rated Range: Setting: | Control
Gain speed 150 to 3000 600

The factory setting is =1% of the rated motor speed or 6 V.

INFO m Principle of Speed Control

Z Torque reversely proportional to the difference between the speed limit and the speed is fed back to
return the system to within the control speed range when the control speed range is exceeded. The

actual motor speed limit will thus be increased by negative loads.

Motor speed

Speed limit range

V-REF

4.2.8 Torque Feed-forward Function

The torque feed-forward function is used only in control mode except for torque control.

This function shortens positioning time, differentiates a speed reference at the host controller
to generate a torque feed-forward reference, and inputs this reference together with the
speed reference to the SERVOPACK. Too high a torque feed-forward value will result in
overshooting or undershooting. To prevent this, set the optimum value while observing sys-

tem response.

Connect a speed reference signal line to V-REF (CN1-5 and 6) and a torque feed-forward
reference signal line to T-REF (CN1-9 and 10).

Host controller SGDH SERVOPACK
: T-REF
Differ- >—>
+ + Iﬂl Servomotor
K H;ET_F» Pn100 |05 H
* n
Position | P Pn300 >3 >0-»0—| Current loop
reference | - Integration
(Pn101)
Speed | PG
calculation |
rH Divider — Encoder

Kp: Position loop gain
Kgg: Feed-forward gain
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4.2 Settings According to Host Controller

B Using the Torque Feed-forward Function

To use the torque feed-forward function, set the following parameter to 2.

Pn002.0 Speed Control Option Factory Speed Control,
(T-REF Terminal Allocation) Setting: Position Control
0

This setting enables the torque feed-forward function.

Pn002.0 Setting Description
0 None.
1 T-REF terminal used for external torque limit input.
2 T-REF terminal used for torque feed-forward input.

The torque feed-forward function cannot be used with torque limiting by analog voltage ref-

erence described in 4.2.10 Torque Limiting by Analog Voltage Reference, Function 1.

B Setting

Torque feed-forward is set using parameter Pn400.

The factory setting at Pn400 is 30. If, for example, the torque feed-forward value is £3 V,
then torque is limited to =100% of the rated torque.

Pn400 | Torque Refer- Unit: Setting Factory | Speed/Torque
ence Input 0.1 V/rated Range: Setting: | Control,
Gain torque 10 to 100 30 Position Control
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4 Parameter Settings and Functions

4.2.9 Speed Feed-forward Function

4.2.9 Speed Feed-forward Function

The speed feed-forward function uses analog voltages and is effective only for position con-

trol.

The feed-forward function can be used to shorten positioning time. The host controller cre-

ates a feed-forward reference based on the differential of the position reference.

Overshooting and undershooting can result if too much feed-forward is used. Set the opti-

mum settings based on the actual response.

The position reference from the host controller is connected to PULS and SIGN (CN1-7, 8,
11, and 12) and the speed feed-forward reference is connected to V-REF (CN1-5 and 6).

Host controller SGDH SERVOPACK

V-REF

O—Kp (Pn102) 0

Differ-|
ential

Position
reference = >

N

Servomotor

Pn100 |—>+ o—>| Current Ioop|—
+
Integration
Pn101

Speed
calculation

| PG

Encoder

Kp: Position loop gain
Kgg: Feed-forward gain

Using the Speed Feed-forward Function

Set the following parameter to 1 to use the analog voltage speed feed-forward function.

Pn207.1 Position Control Option Factory Position Control
Setting:
0

This setting will enable the speed feed-forward function.

Pn207.1 Setting Description
0 No feed-forward function
1 V-REF terminal used for a speed feed-forward input.
Setting

The speed feed-forward value is set in parameter Pn300.

The factory setting of Pn300 is 600, for which a speed feed-forward value of +6 V will pro-
duce the rated speed.

Pn300 Speed Reference Unit: Setting Factory | Speed/Torque
Input Gain 0.01V/ Range: Setting: | Control,
rated 150 to 3000 600 Position Control
speed
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4.2 Settings According to Host Controller

4.2.10 Torque Limiting by Analog Voltage Reference, Function 1

Torque limiting by analog voltage reference limits torque by assigning a torque limit in an
analog voltage to the T-REF terminal (CN1-9 and 10). It cannot be used for torque control
because the torque reference input terminal T-REF is used as an input terminal.

- | T-REF [5——
Torque limit value Pn400

Pn402
Pn404
Sp_eed loop | (/P-CL:ON)
Speedreference —> gain 50— Torque
(Pn100) reference
Integration ,J
(Pn101)

Pn405 Pn403
Speed feedback  (/N-CL:ON) Torquelimit

B Using Torque Limiting by Analog Voltage Reference

To use this function, set the following parameter to 1.

Pn002.0 Speed Control Option Factory Speed Control,
(T-REF Terminal Allocation) Setting: Position Control
0

This parameter can be used to enable torque limiting by analog voltage reference.

Torque limiting cannot be set separately for forward and reverse rotation.

Pn002.0 Setting Description
0 None.
1 T-REF terminal used for external torque limit input.
2 T-REF terminal used for torque feed-forward input.

This function cannot be used with the torque feed-forward function described in 4.2.8

Torque Feed-forward Function.

B Setting

The torque limit input gain is set at parameter Pn400.

The factory setting at Pn400 is 30. If, for example, the torque limit is £3 V, then torque is
limited to 100% of the rated torque. (A torque value higher than 100% torque is clamped at

100%.)
Pn400 | Torque Refer- Unit: Setting Factory Speed/Torque
ence Input | 0.1 V/rated torque | Range: Setting: | Control,
Gain 10 to 100 30 Position Control

4-47



4 Parameter Settings and Functions

4.2.11 Torque Limiting by Analog Voltage Reference, Function 2

4.2.11 Torque Limiting by Analog Voltage Reference, Function 2

Torque limiting by analog voltage reference limits torque by assigning a torque limit in an

analog voltage to the T-REF terminal (CN1-9 and 10). It cannot be used for torque control

because the torque reference input terminal T-REF is used as an input terminal. If the /P-CL
signal (CN1-45) is ON, a forward torque limit is applied, and if the /N-CL signal (CN1-46)

is ON, a reverse torque limit is applied.

/P-CL
/N-CL
Torque limit value —> TREF 5400
vV V Vy Pn402
¥ Pn404
Sp_eed |00p N (/P-CLON)
Speed reference — ?Ifr'ﬂ 00) “\ > Torque
T reference
Integration
(Pn101) Pn403
Pn405 Torque limit
Speed feedback (/N-CL : ON)
B Using Torque Limiting by Analog Voltage Reference
To use this function, set the following parameter to 3.
Pn002.0 Speed Control Option Factory Speed/Position
(T-REF Terminal Allocation) Setting: Control
0

This setting will enable torque limiting by analog voltage reference, function 2.

Pn002.0 Setting Description
0 None
1 T-REF terminal used for external torque limit input.
2 T-REF terminal used for torque feed-forward input.
T-REF terminal used for external torque limiting input when P-CL or N-
CL is ON.

This torque limiting function cannot be used at the same time as the torque feed-forward

function.
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4.2 Settings According to Host Controller

Confirm the allocation of input signals when using this function. (Refer to 4.3.3 Input Cir-

cuit Signal Allocation.) Factory settings are given in the following table.

/P-CL | CN1-45 at low level when | Forward torque limit Limit: Pn404 or T-REF
ON applied. input, whichever is smaller.
CN1-45 at high level when | Forward torque limit not -
OFF applied. Normal operation.

IN-CL | CN1-46 at low level when | Reverse torque limit Limit: Pn405 or T-REF
ON applied. input, whichever is smaller.
CN1-46 at high level when | Reverse torque limit not -
OFF applied. Normal operation.

B Setting

The torque limit input gain is set at parameter Pn400.

The factory setting at Pn400 is 30. If, for example, the torque limit is £3 V, then torque is

limited to 100% of the rated torque. (A torque value higher than 100% torque is clamped at

100%. A 100% torque will also be used as the limit if the input torque limit value is -3 V.)

Pn400

Torque Reference Unit: Setting Factory | Speed/Torque
Input Gain 0.1 V/rated Range: Setting: | Control,
torque 10 to 100 30 Position Control

The settings of the following parameters are also valid. The torque limit will be either the

torque limit value for the analog voltage reference or the setting of Pn404/Pn405, whichever

is smaller.
Pn404 | Forward External Torque | Unit: | Setting Factory | Speed/Torque
Limit % Range: Setting: | Control,
0 to 800 100 Position Control
Pn405 | Reverse External Torque | Unit: | Setting Factory | Speed/Torque
Limit % Range: Setting: Control,
0 to 800 100 Position Control
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4 Parameter Settings and Functions

4.2.12 Reference Pulse Inhibit Function (INHIBIT)

4.2.12 Reference Pulse Inhibit Function (INHIBIT)

This function inhibits the SERVOPACK from counting input reference pulses during posi-

tion control.

The servomotor remains locked (clamped) while the function is in use. The /P-CON (/
INHIBIT) signal is used to enable or disable the function.

SERVOPACK

--1 Pn000.1

1
Reference yB OFF k Error
pulse i ON - | counter T

i

/P-CON /P-CON (/INHIBIT) i
ANHIBIT) ——¢—— T o=
( ) Feedback pulse

B Using Reference Pulse Inhibit Function (INHIBIT)

To use the inhibit function, set the parameter as shown below.

Pn000.1 Control Method Selection Factory Position Control
Setting:
0

The following settings enable the inhibit function.

Pn000.1 Setting Description

1 Disables the inhibit function.
Always counts reference pulses.

B Enables the inhibit function. The /P-CON (/INHIBIT) signal is used to
enable or disable the inhibit function.

/P-CON (/INHIBIT) Description

OFF Counts reference pulses.

ON Prohibits the SERVOPACK from counting refer-
ence pulses.

The servomotor remains locked.

Note: Parentheses () around an /INHIBIT signal indicate that a signal has
been allocated to the input circuit. See 4.3.3 Input Circuit Signal Allo-
cation.
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4.2 Settings According to Host Controller

B Relationship between Inhibit Signal and Reference Pulses

/INHIBIT signal_ ON OFF ON
(/P-CON) § §
Reference w
pulse P Pl
et > 12
> 1,12 > 0.5ms

Input reference pulses
are not counted
during this period.
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4 Parameter Settings and Functions

4.3.1 Parameters

4.3 Setting Up the SERVOPACK

This section describes the procedure for setting parameters to operate the SGDH SERVOPACK.

4.3.1 Parameters

The Z-11 Series SERVOPACK provides many functions and has parameters that allow the

user to specify functions and perform fine adjustments.
SERVOPACK
° LA I s

Parameters . .

A panel Operator or Digital Operator is
used to set parameters.

Parameters are divided into the following three groups.

Parameter Function
Pn000 to Pn601 Specify SERVOPACK functions, set servo gains, etc.
Fn0O0O to Fn013 Execute auxiliary functions such as JOG Mode operations and
zero point searches.
Un000 to Un0OD Enable monitoring the motor speed and torque reference on the
panel display.

Appendix A List of Parameters shows a list of parameters provided for reference. Connect

these signal terminals as required. See 6.1.6 Operation in Parameter Setting Mode for more

details on the procedure for setting parameters.
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4.3 Setting Up the SERVOPACK

4.3.2 JOG Speed

Use the following parameter to set or modify motor speed when operating the servomotor

from a Panel or Digital Operator.

Pn304 | Jog Speed Unit: Setting Factory | Speed/Torqque
min-! Range: Setting: Control,
0 to 10000 500 Position Control

Use this parameter to set the motor speed when operating the SERVOPACK from a Panel or
Digital Operator. If the setting is higher than the maximum motor speed of the servomotor,

then the servomotor will rotate at its maximum speed.

g )

.

EEE U e e [UY
oo DETA ® ®
SERVOPACK OPERATOR SERVOPACK 400V
ALARM DSP
e

y YASKAWA

o
¥ vaSKAWA cruce ||

— ) =

Digital Operator

A~
]

=

MODE/SETA  VDATE® CNs  BATTERY

Panel Operator

4.3.3 Input Circuit Signal Allocation

The functions allocated to sequence input signal circuits can be changed. CN1 connector

input signals are allocated with the factory settings as shown in the following table.

CN1 Connector Ter- Input Terminal Factory Setting
minal Numbers Name Symbol Name

40 SI0 /S-ON Servo ON

41 SI1. /P-CON (Proportional control
reference) *

42 SI2 P-OT Forward run prohibited

43 S13 N-OT Reverse run prohibited

44 SI4 /ALM-RST Alarm reset

45 SI5 /P-CL (Forward current limit)
k

46 S16 /N-CL (Reverse current limit)
%

* The functions of these input signals are automatically switched according
to the setting at parameter Pn000.1 as long as Pn50A.0 is set to 0.
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4 Parameter Settings and Functions

4.3.3 Input Circuit Signal Allocation

The following parameter is used to enable input signal allocation.

Pn50A.0 Input Signal Allocation Mode Factory Speed/Torque
Setting: Control,
0 Position Control
Pn50A.0 Setting Description
0 Factory setting for sequence input signal allocation.
This setting is the same as Yaskawa SGDB-OOADO SERVOPACKSs.
1 Enables any sequence input signal settings.

INFO In the factory setting, Pn50A.0 is set to 0. Functions in this manual are generally described for the fac-
% tory settings.

B |nput Signal Allocation

The following signal can be allocated when Pn50A.0 is set to 1.

SERVOPACK

/S-ON ONT

; 40(SI0) <«T— CN1-40 is factry set for

) :— --->» 41(S11) the /S-ON input signals.

Dete_rmlnes F———> 42(SI2)
terminal :____9 43(SI3)
allocation | 44(S14) Any terminal from CN1-40 to
for input T 46 can be allocated to the
signals. r—--> 45(SI9) /S-ON signal through the

L_ - -3 46(SI6) Pn50A.1 setting.

The following table shows the parameter factory settings for input signal selections 1 to 4.

Pn50A Input Signal Selections 1 Factory Speed/Torque
Setting: Control,

2100 Position Control

Pn50B Input Signal Selections 2 Factory Speed/Torque
Setting: Control,
6543 Position Control
Pn50C Input Signal Selections 3 Factory Speed/Torque

Setting: Control,

8888 Position Control
Pn50D Input Signal Selections 4 Factory Speed/Torque
Setting: Control,

8888 Position Control

Select the input terminal on the CN1 connector that will be used for each input signal.
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4.3 Setting Up the SERVOPACK

» Examples of Input Signal Allocation
The procedure used to allocate sequence input signals is described using the /S-ON sig-

nal as a typical example.

Pn50A.1 Setting Description Remarks
0 Inputs the /S-ON signal from the SI0 (CN1-40) input terminal. Signal Polarity: Normal
1 Inputs the /S-ON signal from the SI1 (CN1-41) input terminal. | EXample:
2 Inputs the /S-ON signal from the SI2 (CN1-42) input terminal. izgio;v?}jnslifjvaéég;.ON) s
3 Inputs the /S-ON signal from the SI3 (CN1-43) input terminal.
4 Inputs the /S-ON signal from the SI4 (CN1-44) input terminal.
5 Inputs the /S-ON signal from the SIS (CN1-45) input terminal.
6 Inputs the /S-ON signal from the SI6 (CN1-46) input terminal.
7 Sets /S-ON signal so that it is always valid. Set the Servo-ON signal (/S-
8 Sets /S-ON signal so that it is always invalid. ON) so that it is always valid

or always invalid.

Inputs the S-ON signal from the SI0 (CN1-40) input terminal. Signal Polarity: Reversed *

Inputs the S-ON signal from the SI1 (CN1-41) input terminal. Example:

- - - Servo-ON signal (/S-ON) is
Inputs the S-ON signal from the SI2 (CN1-42) input terminal. valid when high (OFF).

Inputs the S-ON signal from the SI3 (CN1-43) input terminal.

Inputs the S-ON signal from the SI4 (CN1-44) input terminal.

Inputs the S-ON signal from the SIS (CN1-45) input terminal.

| m| O O w| »| ©

Inputs the S-ON signal from the SI6 (CN1-46) input terminal.

* Settings 9 through F can be used to reverse signal polarity.

IMPORTANT If reverse polarity is set for the Servo-ON, Forward Run Prohibit, or Reverse Run Prohibit signals, safe

operation may not occur when troubles, such as broken signal lines, occur. You must confirm opera-

tional safety if setting reverse polarity is necessary for one or more of these signals.

As shown in the table above, the /S-ON signal can be allocated to any input terminal
from SI0 to SI6. /S-ON is always input when Pn50A.1 is set to 7, and an external signal
line would therefore not be needed.

The /S-ON signal is not used when Pn50A.1 is set to 8. This setting is meaningful only
in the following instances.

* When the factory set input signal are to be replaced by another input signal.

* The signal must be left ON (low level) during normal operation to make the signal
valid when OFF (high level) when forward run prohibit (P-OT) and reverse run pro-
hibit (N-OT) are input. The input terminal signal line must be left ON even in system
configurations that do not require this signal, but unnecessary wiring can be elimi-
nated by setting Pn50A.1 to 8.

[INFO@ Signals are input with OR logic when multiple signals are allocated to the same input circuit.
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4 Parameter Settings and Functions

4.3.3 Input Circuit Signal Allocation

* Allocating Other Input Signals

Input signal allocation can be changed as shown below.

Table 4.1 Allocation of Other Input Signals

Input Signal Parameter Description
Name Applicable Number | Setting
Logic

Proportional Control ON (low level) | Pn50A.2 0 Inputs the signal on the left from the S10 (CN1-40).

ng%rg:lc)e 1 Inputs the signal on the left from the SI1 (CN1-41).
2 Inputs the signal on the left from the SI2 (CN1-42).
3 Inputs the signal on the left from the SI3 (CN1-43).
4 Inputs the signal on the left from the SI4 (CN1-44).
5 Inputs the signal on the left from the SIS (CN1-45).
6 Inputs the signal on the left from the SI6 (CN1-46).
7 Sets the signal on the left to always enabled.
8 Sets the signal on the left to always disabled.
9 Inputs the reverse of the signal on the left from the SI0 (CN1-40).
A Inputs the reverse of the signal on the left from the SI1 (CN1-41).
B Inputs the reverse of the signal on the left from the SI2 (CN1-42).
C Inputs the reverse of the signal on the left from the SI3 (CN1-43).
D Inputs the reverse of the signal on the left from the SI4 (CN1-44).
E Inputs the reverse of the signal on the left from the SIS (CN1-45).
F Inputs the reverse of the signal on the left from the SI6 (CN1-46).

Forward Run Prohibit OFF Pn50A3 | OtoF | Same as above. *

(P-OT) (high level)

Reverse Run Prohibit OFF Pn50B.0 [ OtoF | Same as above. *

(N-OT) (high level)

Alarm Reset ON Pn50B.1 OtoF | Same as above. *

(/ARM-RST) (low level)

Forward Current Limit ON Pn50B.2 [ OtoF | Same as above. *

(/P-CL) (low level)

Reverse Current Limit ON Pn50B.3 | OtoF | Same as above. *

(/N-CL) (low level)

Contact Input Speed - Pn50C.0 | OtoF | Same as above. *

Control Selection

(/SPD-D)

Contact Input Speed - Pn50C.1 OtoF | Same as above. *

Control Selection

(/SPD-A)

Contact Input Speed - Pn50C.2 [ OtoF [ Same as above. *

Control Selection

(/SPD-B)

Control Mode Selec- ON Pn50C.3 [ OtoF [ Same as above. *

tion (/C-SEL) (low level)

Zero Clamp ON Pn50D.0 [ OtoF [ Same as above. *

(/ZCLAMP) (low level)

4-56




4.3 Setting Up the SERVOPACK

Table 4.1 Allocation of Other Input Signals (cont'd)

Input Signal Parameter Description
Name Applicable Number [ Setting
Logic
Reference Pulse In- ON Pn50D.1 0toF | Same as above. *
hibit (/INHIBIT) (low level)
Gain Switching ON Pn50D.2 | OtoF | Same as above. *
(/G-SEL) (low level)

* Same as above indicates that the parameter can be set to from 0 to F to allocate input signals to
the following terminals, as shown in the example for the Proportional Control Reference (/P-
CON).

1. Allocation to input terminals SI0 to SI6

2. Setting to always valid or always invalid

3. Allocation to input terminals SIO to SI6 and receiving the signals at the SERVOPACK with
the reverse logic of the input signal

4.3.4 Output Circuit Signal Allocation

Output signal functions can be allocated to the sequence signal output circuits shown below.

CN1 Connec- Output Factory Setting Comments
tor Terminal | Terminai Symbol Name
25 SO1 /V-CMP+ Speed coincidence | The signal out-
(/COIN+) detection (position- | put will vary
26 (SG) N-CMP- ing completed) depending on the
(/COIN-) control mode.
27 S0O2 /TGON+ Rotation detection
28 (SG) /TGON-
29 SO3 /S-RDY+ Servo ready
30 (SG) /S-RDY-

The output signal selection parameters and their factory settings are shown below.

Pn50E Output Signal Selections 1 Factory Speed/Torque
Setting: Control,
321 Position Control
Pn50F Output Signal Selections 2 Factory Speed/Torque

Setting: Control,
0000 Position Control

Pn510 Output Signal Selections 3 Factory Speed/Torque
Setting: Control,
0000 Position Control
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4.3.4 Output Circuit Signal Allocation

Select the CN1 connector terminals that will output the signals.

Pn50E.O to Pn510.0
! SO1(CN1-25,26)
Output 2 SO2(CN1-27,28)
signal 3
SO3(CN1-29,30)
Output Signal Parameter Description
Number Setting
Positioning PnS0E.O0 0 Disabled (Not used for the output signal on the left.)
gggﬁi;ted 1 Outputs the signal on the left from the SO1 (CN1-25 and 26) output terminal.
2 Outputs the signal on the left from the SO2 (CN1-27 and 28) output terminal.
3 Outputs the signal on the left from the SO3 (CN1-29 and 30) output terminal.
Speed Coinci- Pn50E. 1 Oto3 Same as above.
dence Detection
(/V-CMP)
Rotation Detec- Pn50E.2 O0to3 Same as above.
tion(/TGON)
Servo Ready Pn50E.3 Oto3 Same as above.
(/S-RDY)
Torque Limit De- | Pn50F.0 0to3 Same as above.
tection (/CLT)
Speed Limit De- | Pn50F.1 Oto3 Same as above.
tection (/VLT)
Brake Interlock Pn50F.2 O0to3 Same as above.
(/BK)
Warning (/WARN) [ Pn50F.3 Oto3 Same as above.
Near (/NEAR) Pn510.0 O0to3 Same as above.
Not used. - - -

Note: “Same as above” means output signals are disabled or allocated to output terminals SO1 to
SO3 through parameter settings 0 to 3.

INFO Multiple signals allocated to the same output circuit are output using OR logic. Signals that are not
detected are invalid. For example, the positioning completed signal /COIN is invalid in Speed Control
Mode.

The following parameter can be used to reverse the signals output on output terminals SO1

to SO3.

Pn512 Output Signal Reversal Settings Factory Speed/Torque
Setting: Control,
0000 Position Control
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The settings specify which of the connector CN1 output signals are to be reversed.

Output Signal Parameter Meaning
Number Setting

SO1 (CN1-25, 26) Pn512.0 0 Output signal not reversed.
1 Output signal reversed.

SO2 (CN1-27, 28) Pn512.1 0 Output signal not reversed.
1 Output signal reversed.

SO3 (CN1-29, 30) Pn512.2 0 Output signal not reversed.
1 Output signal reversed.

Not used. Pn512.3 - -

4.3.5 Control Mode Selection

The SGDH SERVOPACK offers speed control, position control, torque control, and the

other control modes shown in the following table.

The following parameter is used to set the control mode.

Pn000.1 Control Mode Selection Factory Speed/Torque
Setting: Control,
0 Position Control
Pn000.1 Setting Control Mode
0 Speed Control (Analog Reference)
1 Position Control (Pulse Train Reference)
2 Torque Control (Analog Reference)
3 Contact Input Speed Control Selection (Contact Reference)
4 Contact Input Speed Control Selection (Contact Reference)

<> Speed Control (Analog Reference)

5 Contact Input Speed Control Selection (Contact Reference)
<> Position Control (Pulse Train Reference)

6 Contact Input Speed Control Selection (Contact Reference)
<> Torque Control (Analog Reference)

7 Position Control (Pulse Train Reference)
<> Speed Control (Analog Reference)

8 Position Control (Pulse Train Reference)
<—>Torque Control (Analog Reference)

9 Torque Control (Analog Reference)
<> Speed Control (Analog Reference)
A Speed Control (Analog Reference) <» Zero Clamp Control
B Position Control (Pulse Train Reference) <> Position Control (Inhibit)
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4.3.5 Control Mode Selection

B Description of Control Modes

The control modes are described below.

Speed Control (Analog Reference)

This mode controls speed using an analog voltage input reference. See 4.2.1 Speed Refer-

ence.

Position Control (Pulse Train Reference)

This mode controls positioning using a pulse train input reference. See 4.2.2 Position Refer-

ence.

Torque Control (Analog Reference)

This mode controls torque using an analog voltage input reference. See 4.2.7 Using Torque
Control.

Contact Input Speed Control Selection (Contact Reference)

This mode uses the /P-CON (/SPD-D), /P-CL (/SPD-A), and /N-CL (/SPD-B) input signals
to control speed as it switches among the three preset operating speeds in the SERVOPACK.
See 4.2.6 Contact Input Speed Control.

Contact Input Speed Control Selection (Contact Reference)
<> Speed Control (Analog Reference)

This mode controls speed by switching between contact reference and analog voltage refer-
ence speed control. Analog voltage reference speed control is enabled when both /P-CL
(/SPD-A) and /N-CL (/SPD-B) input signals are OFF (high level). See 4.2.6 Contact Input
Speed Control.

Contact Input Speed Control Selection (Contact Reference)
<> Position Control (Pulse Train Reference)

This mode switches between contact reference speed control and pulse train reference posi-
tion control. Pulse train reference position control is enabled when both /P-CL (/SPD-A) and
/N-CL (/SPD-B) input signals are OFF (high level). See 4.2.6 Contact Input Speed Control.

Contact Input Speed Control Selection (Contact Reference)
<> Torque Control (Analog Reference)

This mode switches between contact reference speed control and analog voltage reference
torque control. Torque control using an analog voltage reference is enabled when both /P-CL
(/SPD-A) and /N-CL (/SPD-B) input signals are OFF (high level). See 4.2.6 Contact Input
Speed Control.
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Position Control (Pulse Train Reference)
<> Speed Control (Analog Reference)

This mode switches between position and speed control through the /P-CON (/C-SEL) sig-
nal.

Position Control (Pulse Train Reference)
<> Torque Control (Analog Reference)

This mode switches between position and torque control through the /P-CON (/C-SEL) sig-

nal.

Torque Control (Analog Reference)
<> Speed Control (Analog Reference)

This mode switches between torque and speed control through the /P-CON (/C-SEL) signal.
See 4.2.7 Using Torque Control.

Speed Control (Analog Reference) «» Zero Clamp

This speed control mode is used to set the zero clamp function when the SERVOPACK is
stopped. Zero clamp operates when the /P-CON (/ZCLAMP) signal is ON (low level). See
4.4.3 Using the Zero Clamp Function.

Position Control (Pulse Train Reference) «» Position Control (Inhibit)

This mode controls positioning by inhibiting reference pulse input through the /P-CON
(/INHIBIT) signal. See 4.2.12 Reference Pulse Inhibit Function (INHIBIT).
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4.4.1 Adjusting Offset

4.4 Setting Stop Functions

This section describes the procedure used to stop the SERVOPACK stably.

4.4.1 Adjusting Offset

IMPORTANT

B When the Servomotor Will Not Stop

The servomotor may rotate at very low speed and not stop even when 0 V is specified as the

reference voltage for SERVOPACK speed and torque control (analog reference). This hap-

pens when the reference voltage from the host controller or external circuit is slightly offset

(in mV units). The servomotor will stop if this offset is properly adjusted to 0 V.

Reference
voltage

/

Y
7
va
7
Reference speed ’
7

Offset adjustment ,

or toruque

Offset

Reference ’

voltage 7 | Offset
, corrected by
the SERVOPACK

Reference speed
’ or toruque

B Reference Offset Adjustment

The following methods can be used to adjust the reference offset to 0 V.

Automatic Adjustment of
Reference Offset

The reference offset value is automatically set to 0 V.

Manual Adjustment of
Reference Offset

The reference offset value can be adjusted manually.

If a position loop is formed in the host controller, be sure to make manual offset adjustment and do not

make automatic reference offset adjustment.

See the following sections in Chapter 6 Using the Digital Operator for more details on

adjustment procedures.

Automatic Adjustment of
Reference Offset

6.2.3 Automatic Adjustment of the Speed and Torque Refer-
ence Offset

Manual Adjustment of
Reference Offset

6.2.4 Manual Adjustment of the Speed and Torque Reference
Offset
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4.4 Setting Stop Functions

4.4.2 Using the Dynamic Brake

To stop the servomotor by applying the dynamic brake (DB)I, set the desired mode in the

following parameter. The servomotor will stop due to equipment friction if the dynamic

brake is not applied.

Pn001.0 Servo OFF or Alarm Stop Mode Factory Speed/Torque
Setting: Control,
0 Position Control

The SGDH SERVOPACK turns OFF under the following conditions:

» The Servo ON input signal (/S-ON, CN1-40) is turned OFF.
» A Servo alarm occurs.

* Main power is turned OFF.

g?:r[\:/o Stop mode After stopping
0
Pn001.0 Hold dynamic brake |
=0or1 Dynamic
brake stop
y Coast status
Pn001.0
=2 Coast to Coast status
a stop

Specify the Stop Mode if any of these occurs during operation.

Pn001.0 Setting Description

0 Uses the dynamic brake to stop the servomotor.

Maintains dynamic brake after the servomotor stops. *

1 Uses the dynamic brake to stop the servomotor.

Releases dynamic brake after the servomotor stops, and the servomotor
coasts to a stop.

Coasts the servomotor to a stop.

The servomotor is turned OFF and motion stops due to equipment fric-
tion.

* If the servomotor is stopped or moving at extremely low speed, it will
coast to a stop.

IMPORTANT The dynamic brake is an emergency stop function. Do not repeatedly start and stop the servomotor

using the servo ON signal (/S-ON) or by repeatedly turning power ON and OFF. Frequently turning
power ON and OFF causes internal elements of the SERVOPACK to deteriorate, resulting in
unexpected problems.

TERMS' 1 Dynamic brake (DB) SERVOPACK Servomotor

The dynamic brake is a common way of suddenly stopping a
servomotor. Built into the SERVOPACK, the dynamic brake
suddenly stops a servomotor by electrically shorting its elec-
trical circuit.
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4.4.3 Using the Zero Clamp Function

4.4.3 Using the Zero Clamp Function

The zero clamp function is used for systems where the host controller does not form a posi-

tion loop for the speed reference input.

In other words, this function is used to stop and lock the servomotor even when the input
voltage of speed reference V-REF is not 0 V. An internal position loop is temporarily formed
to clamp the servomotor within one pulse when the zero clamp function is turned ON. Even
if the servomotor is forcibly rotated by external force, it will still return to the zero clamp
position.

A speed reference below the

Pn501 setting is ignored. tops
/ recisely.

Host controller Speed reference _j——F—

r =
>
e

A -

(IZCLAMP) E I

k=

B Parameter Setting

Set the following parameter so that the input signal /P-CON (/ZCLAMP) can be used to

enable or disable the zero clamp function.

Pn000.1 Control Method Selection Factory Speed Control
Setting:
0

— Input /P-CON CN1-41 Proportional Control, etc. Speed/Torque
Control,
Position Control

INFO The /ZCLAMP signal can be used when an input circuit signal is allocated. See 4.3.3 Input Circuit
% Signal Allocation.
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S
INFO
(o]

B Setting

Pn000.1 Control Mode
Setting
A Zero Clamp Control Mode
This mode allows the zero clamp SERVOPACK
function to be set when the servomo-
V-REF
tor stops. Speed reference ——— CN1-5
* The speed reference is input from /P-CON
V-REF (CN 1 —5). Zero clamp —| CN1-#1
« /P-CON (JZCLAMP)(CN1-41) is (Z2CLANP)
used to turn the zero clamp func-
tion ON and OFF. Zero clamp is performed when the fol-
CN1-41 is Turns the lowing two conditions are satisfied:
open (OFF). | zero clamp Condition 1: /P-CON (/ZCLAMP) is
function ON.
OFF. Condition 2: Speed reference is below
CN1-41 is Turns the the setting at Pn501.
0 V (ON). zero clamp
function ON.

Use the following parameter to set the motor speed level at which zero clamp is performed.

Pn501 | Zero Clamp Level Unit: Setting Factory | Speed Control
min~1 Range: Setting:
0 to 10000 10

Set the motor speed at which zero clamp is performed if zero clamp speed control is
selected. Even if this value is set higher than the maximum speed of the servomotor, the

maximum speed will be used.

Zero Clamp Conditions

Zero clamp is performed when all the following conditions are satisfied:

* Zero clamp speed control is selected (parameter Pn000.1 is set to A).
» /P-CON (/ZCLAMP)(CN1-41) is ON (0V).
* Speed reference drops below the setting of Pn501.

V-REF speed reference
Speed P

Preset value for zero clamping —1— _Q —_4 X _ _
|

/P-CON (/ZCLAMP) input —| Open (OFF)

| |
I
Zero clamp is performed 4. :HI IH
! . -

When the /ZCLAMP signal is allocated, the zero clamp operation will be used even for speed control
(Pn000.1 =0).
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4.4.4 Using the Holding Brake

4.4.4 Using the Holding Brake

The holding brake is used when a servodrive controls a vertical axis. In other words, a servo-
motor with brake prevents the movable part from shifting due to gravity when system power

goes OFF.

Servomotor

Holding brake

Prevents the movable part from
shifting due to gravity when
system power goes OFF.

IMPORTANT The brake built into the SGMBH servomotor with brakes is a de-energization brake, which is used only
to hold and cannot be used for braking. Use the holding brake only to hold a stopped motor. Brake

torque is at least 120% of the rated motor torque.

B Wiring Example

Use the SERVOPACK contact output signal /BK and the brake power supply to form a brake

ON/OFF circuit. The following diagram shows a standard wiring example.

Servomotor
SERVOPACK with brake
Power supply
Three-phase 380 to 480 VAC
T L1 U
1
- L2 v
1
L3 w
380 to 480 V
» @)
BK-RY CN1-*1
+24V (/BK+)
T CN2-"2
(/BK-)
Power supply Lo
transformer MM DC24v * DC24pP CN2
(400 V /200 V) - DC24N
BK-RY Blue or
. yellow Red
L White | AC  DC | Black
Brake power supply Brake power supplies are available in
BK-RY: Brake control relay 200-V and 100-V models.

*1 and *2 are the output terminals allocated with Pn50F.2.
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Output — /BK

Brake Interlock Output

Speed/Torque
Control,
Position Control

This output signal controls the brake when using a servomotor with a brake and does not

have to be connected when using a servomotor without a brake.

ON:

Closed or low level

Releases the brake.

OFF:

Open or high level

Applies the brake.

Related Parameters

Pn506 Time Delay from Brake Reference until Servo OFF
Pn507 Speed Level for Brake Reference Output during Motor Operation
Pn508 Timing for Brake Reference Output during Motor Operation

The output signal in the following parameter must be selected when the /BK signal is used.

output

Brake interlock

2

3

Select the /BK output terminal.

CN1-27,28(SO2)
CN1-29,30 (SO3)

Pn50F Output Signal Selections 2 Factory Speed/Torque
Setting: Control,
0000 Position Control
Pn50F.2 Input terminals
/BK ! CN1-25,26 (SO1)

Parameter Setting Output Terminal (CN1-)
4 to
Pn50F.2 0 - -
1 25 26
2 27 28
3 29 30

Note: Signals are output with OR logic when multiple signals are allocated
to the same output circuit. Set other output signals to a value other
than that allocated to the /BK signal in order to output the /BK signal
alone. See 4.3.4 Output Circuit Signal Allocation.

4-67




4 Parameter Settings and Functions

4.4.4 Using the Holding Brake

IMPORTANT

B Brake ON Timing

If the equipment moves slightly due to gravity when the brake is applied, set the following

parameter to adjust brake ON timing.

Pn506 | Brake Reference Servo | Unit: | Setting Factory | Speed/Torque
OFF Delay Time 10ms| Range: Setting: Control,

0to 50 0 Position Control

This parameter is used to set the output time from the brake control signal /BK until the
servo OFF operation (servomotor output stop) when a servomotor with a brake is used.
ég}\lo,ll\_l“_lg)pm Servo ON Servo OFF

Release

/BK output brake  [hodwinbrake

Servomotor !

Servo ON/OFF %r OFF
operation

l
(Servomotor ! ¢ )
ON/OFF status) !
Servo OFF
time delay

With the standard setting, the servo is turned OFF when the /BK signal (brake operation) is
output. The equipment may move slightly due to gravity depending on equipment configura-
tion and brake characteristics. If this happens, use this parameter to delay servo OFF timing.

This setting sets the brake ON timing when the servomotor is stopped.

Use Pn507 and 508 for brake ON timing during operation.

The servomotor will turn OFF immediately if an alarm occurs. The equipment may move due to
gravity in the time it takes for the brake to operate.
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B Holding Brake Setting

Set the following parameters to adjust brake ON timing so the holding brake is applied when

the servomotor stops.

Pn507 | Brake Reference Unit: Setting Factory | Speed/Torque
Output Speed Level min~! Range: Setting: | Control,
0 to 10000 100 Position Control
Pn508 | Timing for Brake Unit: Setting Factory | Speed/Torque
Reference Output 10ms Range: Setting: | Control,
during Motor Operation 10 to 100 50 Position Control

Set the brake timing used when the servo is turned OFF by input signal /S-ON (CN1-40) or

when an alarm occurs during servomotor with brake operation.

/S-ON input Servo ON I—
Power OFF by Servo OFF

/S-ON (CN1-40)
input or alarm :

occurrence
! Stop by dynamic brake

or coast to a stop.
M(otqrf;))eed : o001 6 o P
mn-t) | 1o
1
1
1
1

Pn-507 :
|
Release |
/BK output wrake
|

I
| Pn508 I

Brake ON timing when the servomotor stops must be adjusted properly because servomotor
brakes are designed as holding brakes. Adjust the parameter settings while observing equip-

ment operation.

/BK Signal Output Conditions During Servomotor Operation

The circuit is open under either of the following conditions:

1 Motor speed drops below the setting at Pn507 after servo OFF.

2 The time set at Pn508 has elapsed since servo OFF.

The actual setting will be the maximum speed even if Pn507 is set higher than the maximum

speed.
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4.5.1 Using Servo Alarm and Alarm Code Outputs

4.5 Forming a Protective Sequence

This section describes the procedure for using I/O signals from the SERVOPACK to form a pro-
tective safety sequence.

4.5.1 Using Servo Alarm and Alarm Code Outputs

The basic procedure for connecting alarm output signals is described below.

1/0 power supply
SERVOPACK “oay Aoy
Photocoupler output Photocoupler
(per Output) _ P CN1-31), ALM+ m
«— ]
Maximum operating voltage: | ¢ v :ﬁ 75 50 mA max I_H_I
30 VDC L CN1-32 ), ALM-
Maximum output current:
50 mADC E
s CN1-37 ), ALO1 l’)
4—
Open collector output 20 mA max.
(per output) CN1-38), ALO2 E l':
Maximum operating voltage: |« <
30 VDC P CN1-39), ALO3 ﬁ
Maximum output current: - >
20 mA DC 4<
L CN1-1 ), SG
VoV $ ov

Host controller

Provide an external input power supply; the SERVOPACK does not have an internal 24-V
power supply.

The use of the photocoupler output signals is described below.

Output — ALM+ CN1-31 Servo Alarm Output Speed/Torque
Control,
Position Control
Output — ALM- CN1-32 Signal Ground for Servo Alarm Speed/Torque
Output Control,

Position Control

These alarms are output when a SERVOPACK alarm is detected.

SERVOPACK

Al
> ALM output

Turns power OFFE
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Form an external circuit so this alarm output (ALM) turns the SERVOPACK OFF.

ON: Circuit between CN1-31 and 32 is Normal state
closed, and CN1-31 is at low level.

OFF: Circuit between CN1-31 and 32 is open, | Alarm status
and CN1-31 is at high level.

Alarm codes ALO1, ALO2 and ALO3 are output to indicate each alarm type. The uses of
open-collector output signals ALO1, ALO2 and ALO3 is described below.

Output —» ALO1 CN1-37 Alarm Code Outputs Speed/Torque
Control,
Position Control
Output —» ALO2 CN1-38 Alarm Code Output Speed/Torque
Control,
Position Control
Output — ALO3 CN1-39 Alarm Code Output Speed/Torque
Control,
Position Control
Output — SG CN1-1 Signal Ground for Alarm Code Speed/Torque
Output Control,
Position Control

These signals output alarm codes to indicate the type of alarm detected by the SERVO-
PACK.

Use these signals to display alarm codes at the host controller.

See 8.2.3 Alarm Display Table for more details on the relationship between alarm display
and alarm code output.

When a Servo alarm (ALM) occurs, eliminate the cause of the alarm and set the following
/ALM-RST input signal to high level (ON) to reset the alarm.

— Input /ALM-RST CN1-44 Alarm Reset Speed/Torque
Control,
Position Control

The alarm reset signal is used to reset a Servo alarm.

Form an external circuit so the SERVOPACK turns OFF when an alarm occurs. Alarms are

reset automatically when the control power supply is turned OFF.

Alarms can also be reset using a Panel or Digital Operator.

IMPORTANT

1. Encoder alarms cannot always be reset by inputting the /ALM-RST signal. In that case, turn the
control power supply OFF to reset the alarm.

2. When an alarm occurs, always eliminate the cause before resetting the alarm. See 8.2.1 Trouble-
shooting Problems with Alarm Displays for more details on troubleshooting the system when an

alarm occurs.
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4.5.2 Using the Servo ON Input Signal

4.5.2 Using the Servo ON Input Signal

The basic use and wiring procedure for the Servo ON (/S-ON) input signal (sequence input

signal) is described below. Use this signal to forcibly turn OFF the servomotor from the host

controller.
110 power supply SERVOPACK

+24V Photo-
T +24 VIN \CN1-47 3-:3K|Q_ com?pgloer
Host controller 523{
/S-ON |CN1-40 JMA a

[}

[}

l ovVv v

— Input /S-ON CN1-40 Servo ON Speed/Torque
Control,

Position Control

This signal is used to turn the servomotor ON and OFF.

CN1-40is | Turns the servomotor ON. This is the Servo ON  Servomotor is ON.

ON (Low normal state (called the Servo ON state).

The servomotor operates
Level)

according to signal input.
CN1-40is | Turns the servomotor OFF. The servo- | Servo OFF Servomotor is OFF.
OFF (High [ motor is OFF and cannot operate (called
Level) the Servo OFF state). Do not turn the
servomotor OFF while it is operating
except in an emergency.

Servomotor cannot oper-
ate.

IMPORTANT Do not use the Servo ON (/S-ON) signal but rather always use an input reference signal to start or stop
the servomotor.

Set the following parameter to 7 if the /S-ON signal will not be used.

Pn50A.1 /S-ON Signal Mapping Factory Speed/Torque
Setting: Control,
0 Position Control
SERVOPACK
CN1-40 The external short-circuit wiring shown
r (/S-ON) in the figure can be omitted if the Servo
oV

ON (/S-ON) input signal is not used.
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Pn50A.1 Setting Description
0 Enables the Servo ON (/S-ON) input signal. (The Servo is OFF when
CN1-40 is open, and is ON when CN1-40 is at 0 V.)
7 Disables the Servo ON (/S-ON) input signal. (The Servo is always ON,
and has the same effect as shorting CN1-40 to 0 V.)

Note: See 4.3.3 Input Circuit Signal Allocation for other Pn50A.1 settings.

4.5.3 Using the Positioning Completed Output Signal

The basic use and wiring procedure for the positioning completed (/COIN) output signal
(photocoupler output signal) is described below. The signal is output to indicate that servo-
motor operation is completed.

1/0 power supply

SERVOPACK TV QoY
Photocoupler output
(per output) - CN1-25 ) /COIN+ n
Maximum operating voltage: |¢ SZ..K | % o
30 VDC ) _I= CN1-26 ), /COIN-
Maximum output current: \
50 mADC |

Output — /COIN CN1-25 Positioning Completed Output Sig- | Position Control
nal

This signal indicates that servomotor movement has been completed during position control.

The host controller uses the signal as an interlock to confirm on the host controller that posi-
tioning is completed.

Reference
g Servomotor
Speed ( »
Pn500
Errorpulse [£.........Y.............) )
(Un008) | t :
ICOIN ' '
(CN1-25) -
ON: Circuit between CN1-25 and 26 is Positioning is completed.
closed, and CN1-25 is at low level. (Position error is below the setting.)
OFF: Circuit between CN1-25 and 26 is open, | Positioning is not completed.
and CN1-25 is at high level. (Position error is above the setting.)

Setting: Pn500 (positioning completed width)
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4.5.3 Using the Positioning Completed Output Signal

ﬁ
Z
o
&

The following parameter setting is used to change the CN1 connector terminal that outputs
the /COIN signal.

Pn50E Output Signal Selections 1 Factory Position Control
Setting:
3211

The parameter is factory set so the /COIN signal is output between CN1-25 and 26. See
4.3.4 Output Circuit Signal Allocation for more details on parameter Pn50E.

The following parameter is used to set the number of error pulses and to adjust the output

timing of the positioning completed signal.

Pn500 | Positioning Com- Unit: Setting Factory | Position Control
pleted Width refer- Range: Setting:
ence 0to 250 7
units

This parameter is used to set output timing for the positioning completed signal (/COIN)

when the position reference pulse is input and servomotor operation is completed.

Set the number of error pulses in reference units (the number of input pulses defined using

the electronic gear function).

Too large a value set at this parameter may output only a small error during low-speed oper-

ation that will cause the /COIN signal to be output continuously.

The positioning completed width setting has no effect on final positioning accuracy.

/COIN is a position control signal.

With the factory setting, this signal is used for the speed coincidence output /V-CMP for speed control,
and it is always ON for torque control.
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4.5.4 Speed Coincidence Output

The basic use and wiring procedures for the speed coincidence (/V-CMP) output signal used
to indicate a match with the speed reference (photocoupler output signal) are described

below. The host controller uses the signal as an interlock.

I/O power supply

SERVOPACK AV A0V
Photocoupler output
(per output) - CN1-25, V-CMP+
Maximum operating voltage: | Tlﬂ
30 VDC < _EZ* 3 oN1-26), Iv-CcMP-
Maximum output current: |
50 mA DC |

Output — /V-CMP CN1-25 Speed Coincidence Output | Speed Control |

This signal is output when the actual motor speed during speed control is the same as the

speed reference input.

ON: Circuit between CN1-25 and 26 is Speed coincides.

closed, and CN1-25 is at low level. (Speed error is below the setting.)
OFF: Circuit between CN1-25 and 26 is open, | Speed does not coincide.

and CN1-25 is at high level. (Speed error is above the setting.)

Preset value: Pn503 (Speed Coincidence Signal Output Width)

Motor s
2/
speed s
r H_r Pn503
2/
a4
/| /)\
, /V
e 7|
/7 \ Reference speed
7 /,
/,/ /V-CMP is output in this
VA range.
7
7
7

The following parameter setting is used to change the CN1 connector terminal that outputs
the /V-CMP signal.

Pn50E Output Signal Selections 1 Factory Speed Control
Setting:
3211

The parameter is factory set so the /V-CMP signal is output between CN1-25 and 26. See
4.3.4 Output Circuit Signal Allocation for more details on parameter PnS0E.

The following parameter is used to set conditions for speed coincidence output.

Pn503 | Speed Coincidence Sig- | Unit: Setting Factory | Speed Control
nal Output Width -1 Range: Setting:
0 to 100 10

min
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4 Parameter Settings and Functions

4.5.5 Using the Running Output Signal

This parameter is used to set conditions for speed coincidence signal /V-CMP output.

The /V-CMP signal is output when the difference between the speed reference and actual

motor speed is below this setting.

e/V- signal turns at to min " 1f the parameter 1s set to and the ret-
4 EXAMPLE The /V-CMP signal ON at 1900 to 2100 min’! if th P i 100 and the ref:

erence speed is 2000 min”!.

INFO /V-CMP is a speed control signal.

With the factory setting, this signal is used as the positioning completed signal /COIN for position con-

trol, and it is always ON for torque control.

4.5.5 Using the Running Output Signal

The basic use and wiring procedures for the running (/TGON) output signal (photocoupler

output signal) are described below. The signal is output to indicate that the servomotor is

currently operating.

SERVOPACK

Photocoupler output
(per output)

Maximum output current:
50 mADC

Output — /TGON CN1-27

1/0 power supply
——+24V AOV

- CN1-27
Maximum operating voltage: | ¢—— b~ 7
30 VDC _E*K | )

/TGON+ .
J
' CN1-28 | /TGON-
I
I
Running Output Signal Speed/Torque
Control,

Position Control

This signal is output to indicate that the servomotor is currently operating.

It is used as an external interlock.

Servomotor is operating
(Motor speed is above the setting.)

Servomotor is not operating.
(Motor speed is below the setting.)

Preset value: Pn502 (Running Output Level)

ON: Closed or low level
OFF: Open or high level
Motor speed
(Un000)
I
[}
/TGON |
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4.5 Forming a Protective Sequence

The following parameter setting is used to change the CN1 connector terminal that outputs
the /TGON signal.

Pn50E Output Signal Selections 1 Factory Speed/Torque
Setting: Control,
3211 Position Control

The parameter is factory set so the /V-CMP signal is output between CN1-27 and -28. See
4.3.4 Output Circuit Signal Allocation for more details on parameter PnSOE.

This parameter is used to set output conditions for the operation detection output signal
/TGON.

Pn502 [ Rotation Detection Level | Unit: Setting Factory | Speed/Torque
Range: Setting: | Control,

1 to 10000 20 Position Control

-

min~

This parameter is used to set the speed at which the SERVOPACK determines servomotor
operation and outputs a signal. The following signals are output when motor speed exceeds

the preset level.

Signals output when servomotor operation is detected:

* /TGON
« Status Indication Mode
* Monitor Mode Un006

4.5.6 Using the Servo Ready Output Signal

The basic use and wiring procedures for the Servo Ready (/S-RDY) output signal (photocou-

pler output signal) are described below.

Servo Ready means there are no Servo alarms and the main circuit power supply is turned
ON. An added condition with absolute encoder specifications is that the SEN signal is at

high level and absolute data was output to the host controller.

1/0 power supply
SERVOPACK TV AV

Photocoupler output
(per output)

Maximum operating voltage: —_— CN1-29 %—-
30 VDC < B

; . b CN1-30 ), /S-RDY-
Maximum output current:
50 mADC I

Output — /S-RDY CN1-29 Servo Ready Output Signal Speed/Torque
Control,

Position Control
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4 Parameter Settings and Functions

4.5.7 Using the Warning Output Signal

This signal indicates the SERVOPACK received the Servo ON signal and completed all

preparations.

ON:

Closed or low level

Servo is ready.

OFF:

Open or high level

Servo is not ready.

The following parameter setting is used to change the CN1 connector terminal that outputs
the /S-RDY signal.

Pn50E

Output Signal Selections 1 Factory Speed/Torque

Setting: Control,
3211 Position Control

The parameter is factory set so the /V-CMP signal is output between CN1-29 and -30. See
4.3.4 Output Circuit Signal Allocation for more details on parameter Pn50E.

4.5.7 Using the Warning Output Signal

The basic use and wiring procedure for the warning (/WARN) output signal (photocoupler

output signal) are given below.

The signal consists of the following two output signals.

/WARN signals: Overload and regenerative overload

1/0 power supply
SERVOPACK B SR AN

(per output)

30 vDC

50 mADC

Photocoupler output

Maximum operating voltage:
‘77

Maximum output current:

L CN1-*1 ) /IWARN+ _ .
Btjd 2 cN1-#2) WARN- Lg'j

Note: Parameter Pn50F.3 is used to allocate output terminals for *1 and *2.

Output — /WARN

Warning Output Signal Speed/Torque
Control,
Position Control

This output signal indicates an overload or regenerative overload warning.

OFF:

Open or high level

Normal operation.

ON:

Closed or low level

Error warning status

The following parameter setting is used to change the CN1 connector terminal that outputs
the /WARN signal.

Pn50F

Output Signal Selections 2 Factory Speed/Torque

Setting: Control,
0000 Position Control
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4.5 Forming a Protective Sequence

Pn50F.3 is used to allocate the /WARN output signals above.

Parameter Setting Output Terminal (CN1-)
> *o
Pn50F.3 0 - -
1 25 26
2 27 28
3 29 30

Note: Multiple signals allocated to the same output circuit are output using

OR logic. Set other output signals to a value other than that allocated
to the /WARN signal in order to use the /WARN output signal alone.
See 4.3.4 Output Circuit Signal Allocation.

/WARN

Pn50F.3
1
2

Output terminals

CN1-25,26 (SO1)

Warning output
signal

CN1-27,28(S02)

3 CN1-29,30 (SO3)

The following parameter is used to output warning details with an alarm code.

Pn001.3 Warning Code Output Selection Factory Speed/Torque
Setting: Control,
0 Position Control
Pn001.3 Setting Description

0

Outputs alarm codes alone for alarm codes ALO1, ALO2 and ALO3.

1

Outputs both alarm and warning codes for alarm codes ALO1, ALO2 and
ALO3. Outputs an alarm code when an alarm occurs.

The following warning codes are output in 3 bits.

Warning Indication Warning Code Output Warning Description
ALO1 ALO2 ALO3
A9l ON signal OFF signal OFF signal | Overload
(low level) (high level) (high level)
A.92 OFF signal ON signal OFF signal Regenerative overload
(high level) (low level) (high level)
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4.5.8 Using the Near Output Signal

4.5.8 Using the Near Output Signal

The basic use and wiring procedures for the near (/NEAR) output signal (photocoupler out-
put signal) are described below. The signal is a sequence signal that is generally output
together with the positioning completed signal (/COIN), and it is used to indicate the servo-

motor is close to completing operation.

1/0 power supply
SERVOPACK 924V A0V

Photocoupler output
(per output)

Maximum operating voltage: —_— CN1-"1) INEAR+ T_Eﬁ—o
30 VDC ——| [y=(] 7

Y *
Maximum output current: CN1-72 ( /NEAR-
50 mADC |

Note: *1 and *2 are the output terminals allocated with Pn510.0.

Output —» /NEAR Near Output Signal Position Control

The SERVOPACK receives the near signal before the host controller checks the positioning

completed signal and prepares the following sequence signal in order to reduce the number

of operations required to complete servomotor operation during position control.

ON: Closed or low level The servomotor is close to completing oper-
ation. (Position error is below the near sig-
nal setting range.)

OFF: Open or high level The servomotor is not close to completing
operation. (Position error is above the near
signal setting range.)

Setting: Pn504 (near signal width)

To use the /NEAR signal, an output terminal must be allocated using the parameter below.

Pn510 Output Signal Selections 3 Factory Position Control
Setting:
0000

Pn510.0 is used to allocate the /NEAR output signals above.

Parameter Setting Output Terminal (CN1-)
1 2
Pn510.0 0 - -
1 25 26
2 27 28
3 29 30

Note: Multiple signals allocated to the same output circuit are output using
OR logic. Set other output signals to a value other than that allocated
to the /NEAR signal in order to use the /NEAR output signal alone.
See 4.3.4 Output Circuit Signal Allocation.
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4.5 Forming a Protective Sequence

The following parameter is used to set the timing for /NEAR signal output.

Pn504 | NEAR Signal Width Unit: Setting Factory | Position Control
refer- Range: Setting:
ence 1to 250 7
units

Generally set the near signal width higher than the positioning completed width. Also see
4.5.3 Using the Positioning Completed Output Signal.

Reference

/ o Servomotor
Speed , 3 ‘/

..........................

Error pulse ; ¢

/NEAR J |
/COIN J !

4.5.9 Handling Power Loss

The following parameter is used to specify whether the servomotor holds or continues when

a power loss occurs.

Pn509 | Momentary Hold Time Unit: Setting Factory | Speed/Torque
ms Range: Setting: | Control,
20 to 1000 20 Position Control

The SERVOPACK turns the servomotor OFF if it detects an instantaneous voltage drop in
the power supply. This factory setting of 20 ms means that servomotor operation will con-

tinue if power is lost for less than 20 ms.

In the following instances, however, a Servo alarm is generated or control is lost (equivalent

to normal power OFF operation) regardless of the parameter setting.

* When an insufficient voltage alarm (A.41) occurs during power loss with a large servo-
motor load.

* When control is lost (equivalent to normal power OFF operation) with loss of the control
power supply.

In power loss detection, the status of the main circuit power supply is detected and OFF sta-
tus is ignored so servomotor operation will continue if the servomotor turns back ON within

the time set at parameter Pn509.
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4 Parameter Settings and Functions

4.5.9 Handling Power Loss

Power supply
voltage

Power loss

!

le— tOFF

v

| | Time
1. Pn509 setting > t OFF Il—l—bll
| |
2. Pn509 setting < t OFF |—>| |
|1
For 1. !
Servo ON |
|
|
For 2.
Servo ON Servo OFF
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4.6 External Regenerative Resistors

4.6 External Regenerative Resistors

When installing an external regenerative resistor, set the regenerative resistor’s capacity (W) at

the following parameter.

Pn600 | Regenerative Resistor Unit: | Setting Factory | Speed/Torque
Capacity 10 wW| Range: Setting: Control,
0 to SER- 0 Position Control
VOPACK
capacity

The factory setting of “0” in the above table is the set value used when the SERVOPACK’s

built-in resistor is used or when a SERVOPACK without a built-in resistor is used.
When installing an external regenerative resistor, set the regenerative resistor’s capacity (W).

4 EXAMPLE p When the external regenerative resistor’s actual consumable capacity is 100 W, set the parame-
ter to “10.”

IMPORTANT 1. In general, when resistors for power are used at the rated load ratio, the resistor temperature

increases to between 200°C and 300°C. The resistors must be used at or below the rated values.
Check with the manufacturer for the resistor’s load characteristics. Use resistors at no more than
20% of the rated load ratio with natural convection cooling, and no more than 50% of the rated load
ratio with forced air cooling.

2. For safety’s sake, it is recommended that resistors with thermoswitches be used.
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4.7 Absolute Encoders

If a motor with an absolute encoder is used, a system to detect the absolute position can be made
in the host controller. Consequently, operation can be performed without zero point return oper-
ation immediately after the power is turned ON.

Motor SGMBH-OOO20---With 17-bit absolute encoder

SGMBH-OOO30---With 20-bit absolute encoder (option)

Always detects
absolute position.

Absolute encoder

/A WARNING

» The output range of multiturn data for Z-II Series absolute detection system differs from that for

conventional systems (15-bit encoder and 12-bit encoder). Specially when “Infinite length position-
ing system” of conventional type is to be configured with Z-II Series, be sure to make the following
system modification.

Absolute Encoder Type [ Output Range of Motion When Exceeds the Limit
Multiturn Data

Conventional Types -99999 to * When exceeds the upper limit (+99999) in the

(12-bit and 15-bit) + 99999 positive direction, the multiturn data is 0.

* When exceeds the lower limit (-99999) in the
negative direction, the multiturn data is 0.

>-1I Series -32768 to * When exceeds the upper limit (+32767) in the

(16-bit, 17-bit, and + 32767 positive direction, the multiturn data is -32768.

20-bit) * When exceeds the lower limit (-32768) in the
negative direction, the multiturn data is
+32767.*

* When the multiturn limit setting (Pn205) is changed, the motion differs.
Refer to 4.7.6 Multiturn Limit Setting.
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4.7 Absolute Encoders

4.7.1 Interface Circuit
The following diagram shows the standard connections for an absolute encoder mounted to a
servomotor.
Host controller SERVOPACK
+5V SEN  +"“w CT CN2
7406 —[>o—T;-§3‘ OSEN /' !
é - 2 2
OVvv |BaT & .. [ 21 3
1L+ 4
Battery - BATO ./ . 4 22 4
Line driver i H
Serial interface PAO AN 33
circuit PA QR /PAO \i, . 34
Up/d UP_Eg PBO_Y _~ %35 5
ctfunz:n BRI/PBO | : 36 6
DOWN PB PCO ¥ A 19
f «—<[&RlPcO
Clear Serial interface PC PSO_ Y 2 ig
circuit PS<LQR [PSO < . 49
SG L
—T 1
oV 47 e Connector shell
L | Shielded wire (shell)
F* : represents twisted-pair wires.
Applicable line drivers: SN75175 or KM3486 by T/I.
Terminating resistance R: 220 to 470 Q
B SEN Signals
Host controller SERVOPACK
VT SEN  CN1-4| 100Q
—
Approx. 1 mA
7406 or at high level 4.7kQ T 1uF
ivalent
cauvaent W~ [oseN  cn1-2 v oV
PNP is recommended for transistors.
Signal Levels
High level: 4.0 V min.; Low level: 0.8 V max.
* Let at least three seconds elapse after turning ON the power before raising the SEN sig-
nal to high level.
* When the SEN signal is changed from low level to high level, the multiturn data and ini-
tial incremental pulses are output.
+ Until these operations are completed, the motor cannot be operated regardless of the sta-
tus of the servo ON signal (/S-ON).
IMPORTANT If for some reason it is necessary to turn OFF a SEN signal that is already ON, and then to turn it back
ON again, maintain the high level for at least 1.3 seconds before turning it ON and OFF.
SEN signal OFF ON = highlevel OFF [ON
l 1.3 smin. | 15ms
| | min.
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4.7.2 Selecting an Absolute Encoder

4.7.2 Selecting an Absolute Encoder

Select the absolute encoder usage with the following parameter.

Pn002.2 Absolute Encoder Usage Factory Speed/Torque
Setting: Control,
0 Position Control

“0” in the following table must be set to enable the absolute encoder.

Pn002.2 Setting Contents
0 Use the absolute encoder as an absolute encoder.
1 Use the absolute encoder as an incremental encoder.

Note: This user definition goes into effect when the power is turned OFF
after the change has been made.

4.7.3 Handling Batteries

In order for the absolute encoder to retain position data when the power is turned OFF, the
data must be backed up by a battery.

B Installing the Battery at the Host Device

Lithium battery, by Toshiba: ER6VC3, 3.6 V, 2000 mAh

B Battery Provided for SERVOPACK

Lithium battery: JZSP-BAO1 (includes battery and connector)

Battery: Toshiba, ER3 V, 3.6 V, 1000 mAh

UL e [|

® Battery connector (CN8)
SERVOPACK 400V

SGDH- [

¥ s Battery carrying space

Fig. 4.1 SERVOPACKSs with Capacities of 22 kW to 55 kW

4-86



4.7 Absolute Encoders

S PROHIBITED

teries.

« Install the battery at either the host controller or the SERVOPACK.

It is dangerous to install batteries at both simultaneously, because that sets up a loop circuit between the bat-

4.7.4 Absolute Encoder Setup

Perform the setup operation for the absolute encoder in the following circumstances:

* When starting the machine for the first time.
* When an encoder backup alarm is generated.

* When the SERVOPACK’s power supply is turned OFF and the encoder’s cable is
removed.

The setup operation can be performed by using the Hand-held Digital Operator or the SER-
VOPACK s Panel Operator, or else personal computer monitor software can be employed.

The setup operation procedure shown here uses the Digital Operator. For more details, refer

to Chapter6 Using the Digital Operator.

N
INF
(veop

The absolute encoder setup operation is only possible when the servo is OFF. After the setup process-
ing is finished, turn the power back ON again.

B Setup Using the Hand-held Digital Operator

1. Press the DSPL/SET Key to select the auxiliary function mode.

m{ I nlim] ]
[I_I_II_IIIII]

2. Select the parameter Fn008. Press the Left or Right Cursor Key to select the digit. Press

the Up or Down Cursor Key to change the number.

| I

() | ] ]

—
—

1

3. Press the DATA/ENTER Key. The following display will appear.

I
([

—_—
——
—

——
\
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4.7.4 Absolute Encoder Setup

4. Pressing the Up Cursor Key will change the display as shown below. Continue pressing
the Up Cursor Key until “PGCLS5” is displayed. If an erroneous key entry is made,
“nO_OP” will flash for one second and the display will return to the auxiliary function

mode. In that case, go back to step 3 above and perform the operation again.

¢ Up Cursor Key When a Mistaken Key Entry is Made

1|
L17]

1 Up Cursor Key
N 1|
(FISICIL ]S

5. When “PGCLS5” is displayed, press the DSPL/SET Key. The display will change as fol-

lows, and the absolute encoder’s multiturn data will be cleared.

——
[
=

[I_I II_—I' _ |I_—I ,Ij] Flashes for one second.

v

l: I_, I_, I:' Returns to auxiliary function mode.
| o

_
|

||«

I

I
=
-

|~ | Flashes for Nl
[ o ] ::] 1 second. _’[IUI_H_ L 'II]

-

6. Press the DATA/ENTER Key to return the auxiliary function mode.

[l P [ ] [
[I_I_IIIIII:I]

This completes the absolute encoder’s setup operation. Turn the power OFF and then back

ON again.

B Setup Using the Built-in Panel Operator

1. Press the MODE/SET Key to select the auxiliary function mode.

m{ I nlim] ]
[I_ (] (] [ I_I]

2. Press the Up or Down Cursor Key to select the parameter Fn008.

—
—
J

=EREE
Ul Il (M O,

1

3. Press the DATA/SHIFT Key for at least one second. The following display will appear.

(I /ERTIRT
_IIIII

——
\ J

4. Pressing the Up Cursor Key will change the display as shown below. Continue pressing
the Up Cursor Key until “PGCLS5” is displayed. If an erroneous key entry is made,
“nO_OP” will flash for one second and the display will return to the auxiliary function

mode. In that case, go back to step 3 above and perform the operation again.
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4.7 Absolute Encoders

Wh Mistak Key Entry is M
*Up Cursor Key en a Mistaken Key Entry is Made

oy |3 | T _
[, ,_I '_ |_ C] [' ”_I _ |_I [ J Flashes for one second
+ Up Cursor Key ¢
v
['I:’ 'I_—I 'I: |I_ ,_:IJ ['l: I_I II_—I, |I:I, E’] Returns to auxiliary function mode.

5. When “PGCLS5” is displayed, press the MODE/SET Key. The display will change as

follows, and the absolute encoder’s multiturn data will be cleared.

|~ | Flashes for Nl —
[ D’,—” ,:J 1 second. _’UJU[_ L ':/J

-

6. Press the DATA/SHIFT Key for at least one second to return to the auxiliary function

mode.

I (|
L—HIHID]

This completes the absolute encoder’s setup operation. Turn the power OFF and then back

ON again.

IMPORTANT

If the following absolute encoder alarms are displayed, the alarms must be cleared using the method
described on the previous page for the setup operation. They cannot be cleared by the SERVOPACK’s
alarm reset (/ARM-RST) input signal.

» Encoder backup alarm (A.81)

* Encoder sum check alarm (A.82)
In addition, if a monitoring alarm is generated in the encoder, the alarm must be cleared by turning
OFF the power.
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4.7.5 Absolute Encoder Reception Sequence

4.7.5 Absolute Encoder Reception Sequence

The sequence in which the SERVOPACK receives outputs from the absolute encoder and

transmits them to the host device is shown below.

Be sure you understand this section when designing the host device.

B Outline of Absolute Signals

The absolute encoder’s outputs are PAO, PBO, PCO, and PSO signals as shown below.

SERVOPACK

om0 e
(Pn201) c——
PCO
Data— data PSO
conversion
Signal Name Status Signal Contents
PAO Initial state Serial data
Initial incremental pulse
Normal state Incremental pulse
PBO Initial state Initial incremental pulse
Normal state Incremental pulse
PCO Always Origin pulse
PSO Always Rotation count serial data
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4.7 Absolute Encoders

B Contents of Absolute Data

* Serial data: Indicates how many turns the motor shaft has made from the reference posi-
tion (position specified at setup).
¢ Initial incremental pulse: Outputs pulses at the same pulse rate as when the motor shaft

rotates from the origin to the current position at approximately 2500 min™! (for 16 bits
when the dividing pulse is at the factory setting)

Reference position (setup) Current position

-1 0 < ; +1 +2 +3
Coordinate value T T Y T T T
1 1 1 1 1 1 1

Value M — +0 T | +2 | 1 +3 |

alue

: : L ER TP :

| R T T »T bl |

1 1 T TV~ T 1 1

| | | 1 Pe | | |

1 1 1 1 1 1 1

1 1 Ps 1 Pwm [N 1

1 I 1 T (g 1

The final absolute data Py; can be found by using the following formula.

Pe Current value read by encoder
PE=MxR+Pg M Multiturn data (rotation count data)
PM = PE - PS
(Use the following for reverse Po Number of initial incremental pulses
tati de (Pn000.0 = 1).
;O a_lo;l/{moRe-’—(pn ) Ps Number of initial incremental pulses read at
B -MX 0 setup (This is saved and controlled by the host
Pyi=Pg-Rg controller.)
Pm Current value required for the user’s system.
R Number of pulses per encoder revolution
(pulse count after dividing, value of Pn201)

B Absolute Encoder Transmission Sequence

1. Set the SEN signal at high level.

2. After 100 ms, set the system to serial data reception-waiting-state. Clear the incremental

pulse up/down counter to zero.
3. Receive eight bytes of serial data.

4. The system enters a normal incremental operation state approximately 50 ms after the

last serial data is received.

. Rotation count Initial incremental pulses
SEN signal R serial data

PAO Undefined

| (PhaseA) (PhaseA)

_______ o iti ' Incremental pulses
________ : - = incremental pLIJIsesi (PhaseB) (Phase B)

Incremental pulses

PSO Undefined ::nos 60 ms min. | Rotation count serial data
_______ ~ ) max| 90ms typ. 1 to 3ms
260 ms max. 25msMax .
| Ll bl Ll V|‘ L Il L |

Approx. 15ms

4-91



4 Parameter Settings and Functions

4.7.5 Absolute Encoder Reception Sequence

B Detailed Signal Specifications

PAO Serial Data Specifications

The number of revolutions is output in five digits.

Data Transfer Method Start-stop Synchronization (ASYNC)

Baud rate 9600 bps
Start bits 1 bit
Stop bits 1 bit
Parity Even
Character code ASCII 7-bit code
Data format 8 characters, as shown below.

i j+'or =" "0"to"9" "CR”

00000 1010 1
T Data T t Stop bit

Start bit Even parity

Note: 1. Data is "P+00000" (CR) or "P-00000" (CR) when the number of
revolutions is zero.

2. The revolution range is "+32767" to "-32768." When this range is
exceeded, the data changes from "+32767" to "-32768" or from
"-32768" to "+32767. " When changing multiturn limit, the range
changes. For details, see 4.7.6 Multiturn Limit Setting.
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PSO Serial Data Specifications

The number of revolutions and the absolute position within one revolution are always output

in five and seven digits, respectively.

The data output cycle is approximately 40 ms.

Data Transfer Method Start-stop Synchronization (ASYNC)
Baud rate 9600 bps
Start bits 1 bit
Stop bits 1 bit
Parity Even
Character code ASCII 7-bit code
Data format 13 characters, as shown below.

Number of revolutions:"0"0 "9 Absolute position within one revolution:”0” to "9’

<) f

jj T R R
00000 1010 1

\—/
T Data T t Stop bit

Start bit Even parity

Note: 1. The absolute position data within one revolution is the value before
dividing.
2. Absolute position data increases during forward rotation. (Not
valid in reverse rotation mode.)

Incremental Pulses and Origin Pulses

Just as with normal incremental pulses, initial incremental pulses which provide absolute
data are first divided by the frequency divider inside the SERVOPACK and then output.

Forward rotation Reverse rotation

Phase B — . - Phase B —] X |_| —
Phase C ! Phase C !
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4.7.5 Absolute Encoder Reception Sequence

Setting the Pulse Dividing Ratio

Use the following parameter to set the pulse dividing ratio.

Pn201 PG Divider Unit: Setting Factory | Speed/Torque
P/R Range: Setting: | Control,

16 to 16384 16384 Position Control

This parameter sets the number of output pulses for PG output signals (PAO, /PAO, PBO,
/PBO) sent externally.

Pulses from the motor encoder (PG) are divided by the number of pulses set here before

being output.

The set value is the number of output pulses per revolution. Set this value according to the

reference unit of the machine or controller to be used.

The setting range varies according to the encoder used.

OutputTerminals
PAO (CN1-33)

SERVOPACK
Servomotor /PAO (CN1-34)
Encoder PBO (CN 1-35)
PS /PBO(CN 1-36)
@ > Divider| L’
PBO Output

Setting Example
Set value: 16

One motor revolution

B Transferring Alarm Contents

When an absolute encoder is used, SEN signals can be utilized to transfer the alarm detec-

tion contents from PAO outputs to the host device as serial data.

Table 4.2 Alarm Contents Output Example

SEN Signal i
»H»  Error detection

\ 4
Digital Operator Dis-
play ll HIB| |
or - !
b b Absolute encoder backup alarm

PAO Serial Data

UL et (&%)

Incremental pulses

Refer to 8.2.3 Alarm Display Table for a table of alarm contents.
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4.7.6 Multiturn Limit Setting

When implementing absolute detection systems for machines that turn m times in response

to n turns in the load shaft, such as disc tables, it is convenient to reset the multiturn data

from the encoder to 0 every m turns. The Multiturn Limit! Setting allows the value m to be

set for the encoder.

Select the absolute encoder usage with the following parameter.

Pn002.2 Absolute Encoder Usage Factory Speed/Torque
Setting: Control,
0 Position Control

“0” in the following table must be set to enable the absolute encoder.

Pn002.2 Setting Contents
0 Use the absolute encoder as an absolute encoder.
1 Use the absolute encoder as an incremental encoder.

The multiturn limit is set in the SERVOPACK using the following parameter.

Pn205 | Multiturn Limit Setting | Unit: Setting Factory | Speed/Torque
rev Range: Setting: Control,
0 to 65535 65535 Position Control

If the Multiturn Limit Setting is set to 65535 (factory setting), the multiturn data will vary
from -32768 to 32767. If any other value is set, the multiturn data will vary from O to the set-
ting of Pn205.

* Variation of multiturn data when the multiturn limit value is 65535 (factory setting).

Positive direction
+32767 Negative direction

Multiturn data 0 } /} /l/

-32768 .
No. of rotations

1 Multiturn limit
TERMS . s . . . .
The multiturn limit is the upper limit of the multiturn data. If Pn002.2 = 0, the multiturn data will vary

between 0 and the value set for Pn205 (Multiturn Limit Setting).
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4 Parameter Settings and Functions

4.7.6 Multiturn Limit Setting

* Variation of multiturn data when the multiturn limit value is other than 65535 (factory
setting).

Positive direction

Pn205 set value Negative direction

T —

Multiturn data

No. of rotations —

If the servomotor rotates in the negative direction from 0, the multiturn data will change to
the value set for Pn205. If the servomotor rotates in the positive direction from the value set
in Pn205, the multiturn data will change to 0. Set Pn205 to m-1.

Turn the power OFF and then back ON after changing the setting of parameter Pn002.2 or Pn205.

ﬁ
z
o
N~

The multiturn limit value in the Encoder is factory set to 65535, the same as the SERVO-
PACK. If the multiturn limit value in the SERVOPACK is changed with Pn205 and then the
SERVOPACK power is turned OFF and ON, the following alarm will occur.

Alarm Name: Multiturn Limit Disagreement

Alarm Dis- Alarm Code Outputs Meaning of Alarm
play ALO1 ALO2 ALO3
A.CC ON OFF ON The multiturn limit value is different
in the Encoder and SERVOPACK.

Note: OFF: Signals are high level. ON: Signals are low level.

When this alarm occurs, the multiturn limit in the Encoder must be changed. The auxiliary
function mode of the Digital Operator is used to change this setting. It can also be set from a

personal computer using the Monitor Software.

The procedure to set the multiturn limit in the Encoder using the Digital Operator is pro-

vided next. Refer also to Chapter 6 Using the Digital Operator.

The multiturn limit setting in the Encoder can be changed only when the Multiturn Limit Disagreement

alarm has occurred. After changing the setting, turn the power supply OFF and then back ON.
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4.7 Absolute Encoders

B Changing the Setting with the Hand-held Digital Operator

1. Press the DSPL/SET Key to select the auxiliary function mode.

i
| i

—

2. Select the parameter Fn013. Press the Left or Right Cursor Key to select the digit. Press

the Up or Down Cursor Key to change the number.

Flni] 13)

——

3. Press the DATA/ENTER Key. The following display will appear.

PICISIELE ]

——

4. Press the DSPL/SET Key. The following display will appear and the multiturn limit set-

ting in the absolute encoder will be changed.
[ _ I:J Flashes for _y, ['D 5 — I_J .

-

— I
l_l I_I | one second. U |_ l_

5. Press the DATA/ENTER Key to return the auxiliary function mode.

Flni] 13)

——

This completes the procedure to change the multiturn limit setting in the absolute encoder.
Turn the power OFF and then back ON again.

B Changing the Setting with the Built-in Panel Operator

1. Press the MODE/SET Key to select the auxiliary function mode.

m{ I nlim] ]
%Huuu]

2. Press the Up or Down Cursor Key to select the parameter Fn013.

Flnl Q]

—
—
—

——
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4.7.6 Multiturn Limit Setting

3. Press the DATA/SHIFT Key for at least one second. The following display will appear.

e
=

]

——
—

4. Press the MODE/SET Key. The following display will appear and the multiturn limit

setting in the absolute encoder will be changed.

-

 — I: Flashes for
[ I _ ] one second.

—»> [,U

=
I

5

L
L

3

5. Press the DATA/SHIFT Key for at least one second to return to the auxiliary function

mode.

[ O | O
|| I_I]

This completes the procedure to change the multiturn limit setting in the absolute encoder.
Turn the power OFF and then back ON again.

/A WARNING

VOPACK to be sure that it is correct.

Changing it inappropriately or unintentionally can be dangerous.

» The multiturn limit value must be changed only for special applications.

« If the Multiturn Limit Disagreement alarm occurs, check the setting of parameter Pn205 in the SER-

If Fn013 is executed when an incorrect value is set in Pn205, an incorrect value will be set in the Encoder.
The alarm will disappear even if an incorrect value is set, but incorrect positions will be detected, resulting a
dangerous situation where the machine will move to unexpected positions.
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4.8 Special Wiring

4.8 Special Wiring

This section describes special wiring methods including the one for noise control. In addition to

4.8.1 Wiring Precautions and 4.8.2 Wiring for Noise Control, refer to other sections as neces-
sary.

4.8.1 Wiring Precautions

To ensure safe and stable operation, always observe the following wiring precautions.

IMPORTANT 1. Always use the following cables for reference input and encoder wiring.
- Cable Type Yaskawa Drawing Maximum Allow-
No. able Length
Reference Input Twisted-pair wires JZSP-CKIO01 3m (118 in)
Encoder Multiconductor JZSP-CMP09 20 m (787 in)
jliir‘:ded twisted-pair |y76p CMP19 50 m (1969 in)

 Trim off the excess portion of the cable to minimize the cable length.

2. For a ground wire, use as thick a cable as possible (2 mm? or thicker).

* Ground resistance of 100  max. is recommended.
 Ground to one point only.
« If the motor is insulated from the machine, ground the motor directly.
3. Do not bend or apply tension to cables.
The conductor of a signal cable is very thin (0.2 to 0.3 mm (0.0079 to 0.012 in)), so handle the
cables with care.
4. Use a noise filter to prevent noise interference. (For details, refer to 4.8.2 Wiring for Noise Con-
trol.)
« If the equipment is to be used near private houses or may receive noise interference, install a
noise filter on the input side of the power supply line.
« Since this SERVOPACK is designed as an industrial device, it provides no mechanism to pre-

vent noise interference.
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4 Parameter Settings and Functions

4.8.1 Wiring Precautions

5. To prevent malfunction due to noise, take the following actions:

* Position the input reference device and noise filter as close to the SERVOPACK as possible.

+ Always install a surge absorber circuit in the relay, solenoid and electromagnetic contactor
coils.

+ The distance between a power line (such as a power supply line or motor cable) and a signal
line must be at least 30 cm. Do not put the power and signal lines in the same duct or bundle
them together.

* Do not share the power supply with an electric welder or electrical discharge machine. When
the SERVOPACK is placed near a high-frequency oscillator, install a noise filter on the input
side of the power supply line.

Note: 1. Since the SERVOPACK uses high-speed switching elements, sig-
nal lines may receive noise. To prevent this, always take the above
actions.

2. For details on grounding and noise filters, refer to 4.8.2 Wiring for
Noise Control.

6. Use a molded-case circuit breaker (QF) or fuse to protect the power supply line from high voltage.
» This SERVOPACK connects directly to a commercial power supply without a transformer, so
always use a QF or fuse to protect the servo system from accidental high voltage.
» Refer to 7.5.10 Molded-case Circuit Breaker (MCCB) to select an appropriate QF or fuse
according to the SERVOPACK capacity.

{.'Ir!llr!’¢

:
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4.8 Special Wiring

4.8.2 Wiring for Noise Control

B Wiring Example

This SERVOPACK uses high-speed switching elements in the main circuit. It may receive
“switching noise” from these high-speed switching elements if wiring or grounding around
the SERVOPACK is not appropriate. To prevent this, always wire and ground the SERVO-
PACK correctly.

This SERVOPACK has a built-in microprocessor (CPU), so it is necessary to protect it from

external noise as much as possible by installing a noise filter in the appropriate place.

The following is an example of wiring for noise control.

| Servomotor

[}
g SERVOPACK
Noise filter
} | /:/n
380 to | Py
2LF 1 a
480 VAC | B ?.@
[}
1 + 1
3.5 mm?2 24VDC ~
P @
(0.005in%) (Casing) @
min.*1
[}
e Operation relay )
| 1" "~""T sequence 2
°q ) (0.003in")
! L ____|. e Signal generation min.
| <] circuit (provided |
N by user |
i > P g |
=== N
! 3.5 mm2
3 AVR
[} .2
| | 1LF / Ground) (0.005 in |
! ks > N — 20 mm2 (0.003 in?) min min- |
| = = 35mm? (0,005 In?) min’" l
) (Casing) | (Casing) (Casing) — : ’ |
Wires of 3.5mm?2 -
(0.005 in?) or more™? (Casing)
T T T T T (Ground plate)
@ Ground: Ground to an independent ground
(100 Q max.)

* 1. For ground wires connected to the casing, use a thick wire with a thick-
ness of at least 3.5 mm? (0.005 in?) (preferably, plain stitch cooper

wire).

* 2. For wires indicated by ae use twisted-pair wires whenever possible.

* 3. When using a noise filter, follow the precautions in B Using Noise Fil-
ters (page 4-102).
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4.8.2 Wiring for Noise Control

B Correct Grounding

Grounding the Motor Frame

Always connect servomotor frame terminal FG to the SERVOPACK ground terminal & .
Also be sure to ground the ground terminal & .

If the servomotor is grounded via the machine, a switching noise current will flow from the
SERVOPACK power unit through motor stray capacitance. The above grounding is required
to prevent the adverse effects of switching noise.

Noise on the Reference Input Line

If the reference input line receives noise, ground the 0 V line (SG) of the reference input
line. If the main circuit wiring for the motor is accommodated in a metal conduit, ground the

conduit and its junction box.

For all grounding, ground at one point only.

Using Noise Filters

Use an inhibit type noise filter to prevent noise from the power supply line. Refer to 7.5.1/
Noise Filter for details on recommended noise filters for each SERVOPACK model.

Install a noise filter on the power supply line for peripheral equipment as necessary.
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4.8 Special Wiring

Always observe the following installation and wiring instructions. Incorrect use of a noise

filter halves its benefits.

» Separate input lines from output lines.

Do not put the input and output lines in the same duct or bundle them together.

— Filter

Separate these circuits.

Poor Good

* Separate the noise filter ground wire from the output lines.

Do not accommodate the noise filter ground wire, output lines and other signal lines in

the same duct or bundle them together.

L

Filter Filter

f

The ground wire
[«n N [ canbe close to
input lines.

@
Qi
vs)
o
X

Poor Good
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4.8.2 Wiring for Noise Control

+ Connect the noise filter ground wire directly to the ground plate.

Do not connect the noise filter ground wire to other ground wires.

—
—| Fiter [—» — Filter [—>

|

ground wire Thick and
short

B_ =

x
o
o
x

Poor Good

* When grounding a noise filter inside a Unit.

If a noise filter is located inside a Unit, connect the noise filter ground wire and the
ground wires from other devices inside the Unit to the ground plate for the Unit first,

then ground these wires.

YYY
YYyYv
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4.8 Special Wiring

4.8.3 Using More Than One Servodrive

The following diagram is an example of the wiring when more than one Servodrive is used.

Power supply
RS T
[

|
JK Power Power
INONT QF OFF ON
=y
@ T

m 1KM
I 1RY
yd g
CApmEN
1KM,
Noise filter
SUP

1/@" SGMBH
: t; SGDH servomotor

L L3 SERVOPACK
DC24P { M

|||—|

DC24N

24 VDC | +24V oy CN1

31 ALM+ -
so Ty
SGMBH

I[; SGDH servomotor
L3 SERVOPACK
DC24P

M

DC24N

CN1
31 _ALM+

Bl

SGMBH
'[; SGDH servomotor
13 SERVOPACK

DC24P

M

DC24N

CN1
31 ALM+

ﬁ[ 52 ALM %]F‘ {_

1

YoV

Note: Wire the system so that the power supply’s phase S is the ground.

Connect the alarm output (ALM) terminals for the three SERVOPACKSs in series to enable
alarm detection relay 1RY to operate.

The output transistor is turned OFF when the ALM output signal invokes the alarm state.

Multiple servos can share a single QF or noise filter. Always select a QF or noise filter that
has enough capacity for the total power capacity (load conditions) of those servos. For
details, refer to 7.5.10 Molded-case Circuit Breaker (MCCB) and 7.5.11 Noise Filter.
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4.8.4 Extending Encoder Cables

4.8.4 Extending Encoder Cables

<4 EXAMPLE

Standard encoder cables have a maximum length of 20 m. If a longer cable is required, pre-
pare an extension cable as described below. The maximum allowable cable length is 50 m.
For 50-m encoder cables, only the cable lines and connectors are available. The cable must

be prepared by the user.

For more details, refer to 7.5.7 Encoder Cables.

Preparing 50-m (1968.50 in) Encoder Cables

» Cable Lines

Length Cable Line Model Numbers
30m (1181.10 in) JZSP-CMP19-30
40 m (1574.80 in) JZSP-CMP19-40
50 m (1968.50 in) JZSP-CMP19-50

When specifying the cable length, just specify the model number:
JZSP-CMP19-00

The O in the model number designates the length of the cable (in meters).

For example, to order 35-m cable, specify JZSP-CMP19-35 as the model number.

» Connectors or Connector Kits

Type Model
SERVOPACK end Encoder connector (CN2) JZSP-CMP9-1
socket
Servomotor end Encoder connector plug and | Plug
cable clamp for SGMBH L: MS3108B20-29S
servomotors Straight: MS3106B20-29S
Cable clamp: MS3057-12A
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4.8 Special Wiring

* Preparing Encoder Cables

* Encoder Connector at SER-
VOPACK

* Cable Line

* Encoder Connector at Servomotor

1:1;:{

(JZSP-CMP9-1)

(JZSP-CMP19-00)

For SGMBH servomotors

Maximum length: 50 m (1968.50 in)
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5

Servo Adjustment

This chapter describes the functions required for servo adjustment. Find the

required information by selecting the section from the following table of con-

tents.

5.1 Smooth Operation = - -----=--==- oo e oo 5-2
5.1.1 Using the Soft Start Function ---------------------~-------- 5-2
5.1.28moothing - === - - -m s e 5-3
5.1.3Adjusting Gain === - === - s m e e e 5-4
5.1.4 Adjusting Offset == - == = = = cm s e oo 5-4
5.1.5 Setting the Torque Reference Filter Time Constant - ------------- 5-5
516 Notch Filter - ----- - - o e e 5-5

5.2 High-speed Positioning - --------=-=“-=“«--=-«-------- 5-6
5.2.1 Setting Servo Gain - === = === = == s s s e a o 5-6
5.2.2 Using Feed-forward Control ----------cmmmmmmm e o 5-8
5.2.3 Using Proportional Control - --------mmommmm e 5-8
5.2.4 Setting Speed Bias ---------------------ooo o 5-9
5.2.5 Using Mode Switch - ----------------memm e 5-10
5.2.6 Speed Feedback Compensation ---------------------~----- 5-14

5.3 Autotuning ----------m - oo 5-16
5.3.1 Online Autotuning - ---------ccmm oo 5-17
5.3.2 Machine Rigidity Settings for Online Autotuning --------------- 5-19
5.3.3 Saving Results of Online Autotuning - -=--=-=---==--cuaccu--- 5-22
5.3.4 Parameters Related to Online Autotuning -----------=------- 5-25

5.4 Servo Gain Adjustments - ------------------------ 5-27
5.4.1 Servo Gain Parameters - ------------------------------- 5-27
5.4.2 Basic Rules of Gain Adjustment --------ccmmommmommaa o 5-27
5.4.3 Making Manual Adjustments - - --------------------------- 5-29
5.4.4 Gain Setting Reference Values -------------cccmommamo- 5-34

5.5 Analog Monitor - -----------mmm o 5-36
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5 Servo Adjustment

5.1.1 Using the Soft Start Function

5.1 Smooth Operation

This section provides technical information on the smooth operation of servomotors.

5.1.1 Using the Soft Start Function

The soft start function adjusts progressive speed reference input inside the SERVOPACK so

that acceleration and deceleration can be as constant as possible.

To use this function, set the following parameters.

Pn305 | Soft Start Acceleration Unit: Setting Factory | Speed Control
Time ms Range: Setting:
0 to 10000 0
Pn306 | Soft Start Deceleration Unit: Setting Factory | Speed Control
Time ms Range: Setting:
0 to 10000 0

In the SERVOPACK, a speed reference is multiplied by the acceleration or deceleration
value set in Pn305 or Pn306 to provide speed control.

The soft start function enables smooth speed control when inputting progressive speed refer-

ences or when selecting internally-set speeds. Set both Pn305 and Pn306 to 0 for normal
speed control.

Set these parameters as follows:

* Pn305: The time interval from the time the motor starts until the motor maximum speed
is reached.

* Pn306: The time interval from the time the motor is operating at the motor maximum
speed until it stops.

Speed reference — @ Soft start

Maximum speed of servomotor

’

SERVOPACK internal ﬂ
speed reference L

Pn306: Set this time interval.
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5.1 Smooth Operation

5.1.2 Smoothing

A filter can be applied in the SERVOPACK to a constant-frequency reference pulse. Use the
following parameter to set the type of filter to be applied.

Pn207.0 Factory Position Control
Setting:

0

Position Reference Filter Selection

Either an acceleration/deceleration or average movement filter can be selected.

Pn207.0 Setting Contents

0 Acceleration/deceleration filter

1 Average movement filter

The time constant and time for these filters are set in the following parameters.

Time Constant for Acceleration/Deceleration Filter

Pn204 | Position Reference Unit: Setting Factory Position Control
Acceleration/ Deceler- | 0.01 ms | Range: Setting:
ation Time Constant 0 to 6400 0
Averaging Time for Average Movement Filter
Pn208 | Position Reference Unit: Setting Factory | Position Control
Movement Averaging | 0.01 ms Range: Setting:
Time 0 to 6400 0

This function provides smooth motor operating in the following cases:

* When the host device which outputs references cannot perform acceleration/deceleration
processing.
» When the reference pulse frequency is too low.

* When the reference electronic gear ratio is too high (i.e., 10 X or more).

This function does not affect the travel distance (i.e., the number of pulses).

SERVOPACK

Reference pulses Servomotor

O

Acceleration/Deceleration

Hz |, JUUUUUUUUUuuum
Reference pulse |
frequency
@ Filter applied
-~ '«—>  Pn204 or Pn208
Hz| ! \ i
Reference pulse : E
frequency
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5 Servo Adjustment

5.1.3 Adjusting Gain

5.1.3 Adjusting Gain

If speed loop gain or position loop gain exceeds the allowable limit for the servo system
including the machine to be controlled, the system will tend to vibrate or become too sensi-
tive. Smooth operation is not possible under such conditions, so reduce each loop gain value

to an appropriate value.

Refer to 5.2.1 Setting Servo Gain for details regarding servo gain adjustment.

5.1.4 Adjusting Offset

The servo system does not operate smoothly if reference voltage from the host controller or
external equipment has a reference offset value in close proximity to 0 V. In this case, adjust

the reference offset value to 0 V.

B Reference Voltage Offset from Host Controller or External Circuitry

Reference Offset Reference 7
It It ’
votage votage /% — Make offset
L7 adjustment with
/] ’ the SERVOPACK

Reference e ’ Reference
speed or Offset adjustment e speed or
reference ’ reference
torque torque

B Reference Offset Adjustment

The following two methods are available to set the reference offset value to 0 V.

Reference offset automatic adjust- The reference offset value is automatically set to 0 V.
ment

Reference offset manual adjustment | The reference offset value can be adjusted manually.

IMPORTANT

If a position loop is formed in the host controller, be sure to make manual offset adjustment and do not

make automatic reference offset adjustment.

Refer to the following sections in Chapter 6 Using the Digital Operator for reference offset

adjustment in detail.

Reference offset automatic adjust- 6.2.3 Automatic Adjustment of the Speed and Torque Ref-
ment erence Offset

Reference offset manual adjustment | 6.2.4 Manual Adjustment of the Speed and Torque Refer-
ence Offset
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5.1 Smooth Operation

5.1.5 Setting the Torque Reference Filter Time Constant

If there is machine vibration which may be caused by the servodrive, try adjusting the filter
time constant in Pn401. This may stop the vibration.

Pn401 | Torque Reference Fil- Unit: Setting Factory | Speed/Torque
ter Time Constant 0.01 ms| Range: Setting: | Control,

0 to 65535 100 Position Control

The above constant is the filter time constant of the torque reference to be set in the SERVO-
PACK. The smaller the value, the faster the speed control response will be. There is, how-

ever, a certain limit depending on machine conditions.

5.1.6 Notch Filter

Vibration in the machine can sometimes be eliminated by using a notch filter for the fre-
quency at which the vibration is occurring.

Pn408.0 Notch Filter Selection Factory | Speed/Torque
Setting: Control,
0 Position Control

This parameter can be set to enable the notch filter.

Pn408.0 Setting Contents
0 None
1 Notch filter used for torque reference.

The frequency at which the machine is vibrating is set in the following parameter.

Pn409 | Notch Filter Frequency | Unit: Setting Factory | Speed/Torque
Hz Range: Setting: | Control,

50 to 2000 2000 Position Control
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5 Servo Adjustment

5.2.1 Setting Servo Gain

5.2 High-speed Positioning
This section provides technical information on high-speed positioning.

5.2.1 Setting Servo Gain

Use the servo gain setting function in the following cases.

» To check each servo gain value that is automatically set after auto-tuning.
+ To directly set each of the above servo gain values in another SERVOPACK.

« To further refine responsiveness after autotuning (either to increase responsiveness or to
reduce it).

B Setting Speed Loop Gain

Set the following speed-loop-related parameters as required.

Pn100 | Speed Loop Gain (Kv) Unit: Setting Factory | Speed/Torque
Hz Range: Setting: Control,
1 to 2000 40 Position Control
Pn101 Speed Loop Integral Unit: Setting Factory | Speed/Torque
Time Constant (Ti) 0.01 Range: Setting: | Control,
ms 15 to 51200 2000 Position Control

The above constants are the SERVOPACK’s speed loop gain and integral time constant

respectively.

The higher the speed loop gain, or the smaller the speed loop integral time constant value,
the faster the speed control response will be. There is, however, a certain limit depending on

machine characteristics.

Speed reference loop gain

Speed reference + 1

Speed feedback

Speed loop gain Kv is adjusted in 1-Hz increments provided that the following parameter is

set correctly.

Pn103 | Inertia Ratio Unit: Setting Factory | Speed/Torque
% Range: Setting: Control,
0 to 10000 0 Position Control

Motor axis conversion load moment of inertia (Ji.)
Servomotor rotor moment of inertia (Jy;)

Inertia ratio = x 100 (%)

The load moment of inertia of the SERVOPACK converted on the basis of the motor shaft is
factory-set to the rotor moment of inertia of the servomotor. Therefore, obtain the inertia

ratio from the above formula and set parameter Pn103 properly.
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5.2 High-speed Positioning

The above parameters are automatically set by the autotuning operation.

B Setting Position Loop Gain

Set the following position loop-related parameter as required.

Pn102 | Position Loop Gain (Kp) [ Unit: Setting Factory | Speed Control,
1/s Range: Setting: | Position Control
1 to 2000 40

The above constant is the position loop gain for the SERVOPACK.
The higher the position loop gain, the smaller the position control error will be. There is,

however, a certain limit depending on machine characteristics.

Position reference N Position loop gain
t
Position feedback

This gain setting is also valid for zero clamp operation.

The above parameter is automatically set by the autotuning operation.

Pn505 | Overflow level Unit: Setting Factory | Position Control
256 ref- Range: Setting:
erence | 1to 32767 1024
units

Set in this parameter the error pulse level at which a position error pulse overflow alarm
(A.dO) is detected.

+
__Alarm (AdO) iPn505i

Error pulse 0 Normal control I

Alarm (A.d0)

If the machine permits only a small position loop gain value to be set in Pn102, an overflow
alarm may arise during high-speed operation. In this case, increase the value set in this
parameter to suppress alarm detection.
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5.2.2 Using Feed-forward Control

5.2.2 Using Feed-forward Control

The time required for positioning can be shortened with feed-forward control! by setting the

following parameter.

Pn109

Feed-forward

Unit: | Setting
% Range:
0to 100

Factory
Setting:
0

Position Control

This parameter is set to apply feed-forward frequency compensation to position control

inside the SERVOPACK. Use this parameter to shorten positioning time. Too high a value

may cause the machine to vibrate. For ordinary machines, set 80% or less in this constant.

Difference

Reference pulse

5.2.3 Using Proportional Control

If parameter Pn000.1 is set to 0 or 1 as shown below, input signal /P-CON serves as a PI/P

control changeover switch.

* PI control: Proportional/integral control.

* P control: Proportional Control

Pn000.1 Control Method Selection Factory Speed/Position
Setting: Control
0
Pn000.1 Control Mode
Setting
0 Speed Usual speed control or position
Control control is selected. SERVOPACK
Input signal /P-CON (CN1-41)
is used to select PI control or P
control.
P or PI R
1 Position CN1-41is | PIcontrol control _IP-CON| CN1-41
Control open. selection
CN1-41is | P control
oVv.

! Feed-forward control
TERMS . . . . .
Feed-forward control is a type of control in which necessary control connections are made in advance

before the control system is affected by external disturbance. Feed-forward control increases the
effective servo gain, thus making it possible to improve the response performance of the system.
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5.2 High-speed Positioning

B Methods for Using Proportional Control

Proportional control can be used in the following two ways.

* When operation is performed by sending speed references from the host controller to the
SERVOPACK, the host controller can selectively use P control mode for particular con-
ditions only. This method can suppress overshooting and shorten setting time. Refer to
5.2.5 Using Mode Switch for particular conditions.

* If PI control mode is used when the speed reference has a reference offset, the motor
may rotate at a very slow speed and fail to stop even if 0 is specified as a speed refer-
ence. In this case, use P control mode to stop the motor.

5.2.4 Setting Speed Bias

The setting time for positioning can be reduced by assigning bias to the speed reference
block in the SERVOPACK. To assign bias, use the following parameters.

Pn107 Bias Unit: Setting Factory Position Control
min~! Range: Setting:
0 to 450 0
Pn108 | Bias Addition Width Unit: Setting Factory | Position Control
refer- Range: Setting:
ence 0 to 250 7
units

Set the parameters to shorten the time required for positioning according to the application.

The bias increment width (Pn108) is expressed by an error pulse width that determine the
timing of giving bias input (Pn107). The bias input is ON if the error pulse width exceeds the

value set in Pn108.

Internal speed reference

Pn107 1
- Error pulse
+

1L
—p Ilq— Bias increment width
1
Pn108
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5 Servo Adjustment

5.2.5 Using Mode Switch

5.2.5 Using Mode Switch

Use the mode switch function for the following purposes.

+ To suppress overshooting during acceleration or deceleration (for speed control).
* To suppress undershooting during positioning and to shorten the setting time (for posi-
tion control).

E Overshooting

Reference

Time _“_':\J_’I

Undershooting

Speed

Actual motor operation

Setting time

The mode switch function makes it possible to automatically switch over the SERVO-

PACK’s internal speed control mode from PI to P control' mode and vice versa when speci-

fied conditions are satisfied.

IMPORTANT

TERMS'

1. The mode switch is used to fully utilize performance of a servodrive to achieve very high-speed
positioning. The speed response waveform must be observed to adjust the mode switch.

2. For normal use, the speed loop gain and position loop gain set by autotuning provide sufficient

speed/position control. Even if overshooting or undershooting occur, they can be suppressed by set-

ting the acceleration/deceleration time constant for the host device, the soft start time constants
(Pn305, Pn306), or position reference acceleration/deceleration constant (Pn204) for the SERVO-
PACK.

1 From Pl control to P control

PI control means proportional/integral control and P control means proportional control. In short,
switching “from PI control to P control” reduces effective servo gain, making the servo system more
stable.
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5.2 High-speed Positioning

B Selecting Mode Switch Setting

The SERVOPACK incorporates four mode switch settings (0 to 3). Select a mode switch
with the following parameter (Pn10B.0).

Pn10B.0 | Selecting Mode Switch Set- | Parameter to Set Set Unit
Setting ting Detective Point

0 Uses torque reference as the Pn10C Percentage of rated
detection point. (Standard set- torque: %
ting)

1 Uses speed reference input as Pn10D Motor speed: min™!
the detection point.

2 Uses acceleration as the detec- | Pnl10E Motor acceleration:10
tion point. minYs

3 Uses error pulse input as the Pnl10F Reference units
detection point.

4 Mode switch function is not - -
used.

Torque Reference Input Used as Detection Point (Standard Setting)

With this setting, if the value of torque reference input exceeds the torque set in parameter

Pnl10C, the speed loop switches to P control.

The SERVOPACK is factory-set to this standard mode. (Pn10C = 200)

Reference speed

Speed \ Motor speed

+Pn10C /‘\( Internal torque reference

Torque 0 —
Pl control i i Plcontrol i i PI control
P control P control

<4 EXAMPLE p> Operating Example

If the system is always in PI control without using the mode switch function, the speed
of the motor may overshoot or undershoot due to torque saturation at the time of the
acceleration or deceleration of the motor. The mode switch function suppresses torque

saturation and eliminates the overshooting or undershooting of the speed of the motor.

| Without mode switch | | With mode switch |

vershooting

O
i |:> Motor
Under- speed
shooting

K S 7
Time * Time

Motor
speed




5 Servo Adjustment

5.2.5 Using Mode Switch

Speed Reference Used as Detection Point

With this setting, if a speed reference exceeds the value set in parameter Pn10D, the speed

loop switches to P control.

Speed reference

Speed \ ) Motor speed
PR10D  [=rmwgfrmeemmemmemnene oo Time
PI ; P control ' Pl control

control—P¢———Pie————

4 EXAMPLE p Operating Example

In this example, the mode switch is used to reduce setting time. Generally, speed loop
gain must be increased to reduce setting time. Using the mode switch suppresses the

occurrence of overshooting and undershooting when speed loop gain is increased.

Overshooting

Speed reference Motor speed

Motor

| Without mode switch | | Without mode switch |
speed Under-

Increase speed loop gain. Motor i
shooting

speed
|:‘| > I\ _~
Long setting time |<—>| Time * N

| With mode switch

.- Suppress overshooting
Motor and undershooting.
speed y R

Setting time —>| |<—

Acceleration Used as Detection Point

If motor acceleration exceeds the value set in parameter Pn10E, the speed loop switches to P

control.

Reference speed
Speed \

Motor speed

+Pn10E ['\< Motor acceleration
Acceleration 0 :
SPROE  [rridtredreeeeeeeeeeeaes \j

Pl control i _i Pl control P PI control
picsie picSig
P control P control
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5.2 High-speed Positioning

<4 EXAMPLE »

<4 EXAMPLE »

Motor
speed

Operating Example

If the system is always in PI control without using the mode switch function, the speed
of the motor may overshoot or undershoot due to torque saturation at the time of the
acceleration or deceleration of the motor. The mode switch function suppresses torque

saturation and eliminates the overshooting or undershooting of the speed of the motor.

| Without mode switch |

i Overshooting

| With mode switch |

Motor :‘[> Motor
speed Under- speed
shooting
Y\ _~
] \J ’ .
Time Time

Error Pulse Used as Detection Point

This setting is enabled for position control operation only.

If an error pulse exceeds the value set in parameter Pn10F, the speed loop switches to P con-
trol.

Speed Refererjce Motor speed
Deviation Time
Pulse

Pn10F

PI control P control PI control
Operating Example

In this example, the mode switch is used to reduce setting time. Generally, speed loop
gain must be increased to reduce setting time. Using the mode switch suppresses the

occurrence of overshooting and undershooting when speed loop gain is increased.

[ without mode switch | | Without mode switch |

Speed reference

Overshooting

Motor speed

Increase speed loop gain. Motor
speed Under-
shooting

Long setting time

=4

| With mode switch function

Suppress overshooting

Motor and undershooting.

speed

Setting time "I I"
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5.2.6 Speed Feedback Compensation

5.2.6 Speed Feedback Compensation

Use this function for shortening the setting time of the system in positioning operation.

Integral control
(Pn101)
Error counter 4
output .| Position loop gain | * Speed loop gain + Torque reference Torque reference
P (Pn102) (Pn100) fiter (Pnd01)

Speed feedback com- Speed feedback

pensation (Pn111)
A

Speed feedback com-
pensation function
selection (Pn110.1)

2]
T
@)
&

This function is available provided that the inertia ratio set in Pn103 is correct. Therefore, perform
online autotuning to obtain and save the results as the parameters. Refer to 5.3 Aufotuning for details.

Alternatively, directly set the inertia ratio.

Adjustment Procedure

When adding the value of speed feedback compensation, be sure to follow the procedure
described below and make servo gain adjustments while watching the analog monitor to

observe the position error and torque reference. Refer to 5.5 Analog Monitor for details.

1. Set parameter Pn110 to “0002” so that the online autotuning function will be disabled.
Refer to 5.3.4 Parameters Related to Online Autotuning and Appendix A List of Param-
eters for details regarding Pn110.

2. First, make normal servo gain adjustments with no feedback compensation. In this case,
gradually increase the speed loop gain in Pn100 while reducing the speed loop integral
time constant Pn101, and finally, set the sped loop gain Pn100 to the same value as that

of the position loop gain in Pn102.
The relationship between the speed loop gain and integral time constant is as follows:

Take the value obtained from the following formula as a reference value for setting the speed

loop integral time constant in Pn101.

Speed loop integral time constant = % Speeg Toop gain [sec]

Unit of speed loop gain :[Hz]

Check the unit when setting the speed loop integral time constant in Pn101. Pn101 can be set

in 0.01 ms increments.
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5.2 High-speed Positioning

The unit of speed loop gain (i.e., Hz) and that of position loop gain (i.e., 1/s) are differ-

ent to each other. Set these gains to the same value, however.

3. Repeat step 2. to increase the speed loop gain while watching the position error of the
analog monitor to observe the setting time and the torque reference of the analog moni-
tor to observe any occurrence of vibration. If there is any oscillating noise or noticeable

vibration, gradually increase the time constant of the torque reference filter in Pn401.

4. Gradually increase only the position loop gain. When it has been increased about as far
as possible, then decrease the speed feedback compensation in Pnlll from 100% to
90%. Then repeat steps 2. and 3.

5. Decrease the speed feedback compensation to a value lower than 90%. Then repeat
steps 2. through 4. to shorten the setting time. If the speed feedback compensation is too

low, however, the response waveform will vibrate.

6. Find the condition in which the shortest setting time is obtainable within the range
where the position error or torque reference waveform observed through the analog
monitor is not vibrating or unstable.

7. The servo gain adjustment is completed when no further shortening of the positioning

time is possible.

IMPORTANT Speed feedback compensation usually makes it possible to increase the speed loop gain and position

loop gain.The machinery may vibrate excessively if the compensation value greatly changes or 5

Pnl10.1 is set to “1” (i.e., no speed feedback compensation enabled) after increasing the speed loop
gain or position loop gain. The machinery may malfunction.
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5 Servo Adjustment

5.3 Autotuning

If positioning is taking a long time, the speed loop gain or position loop gain of the servo system
may not be set properly. If the gain settings are wrong, set them properly in accordance with the
configuration and rigidity of the machinery.

Autotuning

The characteristics of the machinery
are checked automatically for optimum

tuning.
/ Load moment of Inertia
< > .
Servomotor |:| Friction
{ jo—F—
L
SERVOPACK

The SERVOPACK incorporates an online autotuning function, which checks the characteristics
of the machinery automatically and makes the necessary servo gain adjustments. The function is
easy to use and makes it possible for even beginners to perform servo gain tuning and set all

servo gains as parameters.

The following parameters can be set automatically by using the online autotuning function.

Parameter Contents
Pn100 Speed loop gain
Pn101 Speed loop integral time constant
Pn102 Position loop gain
Pn401 Torque reference filter time constant
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5.3 Autotuning

5.3.1 Online Autotuning

Online autotuning is a control function which enables the Servoamp to check changes in the

load moment of inertia during operation in order to maintain the target value for speed loop
gain or position loop gain.

Online autotuning may not work well in the following cases.
* When the cycle for load moment of inertia change is 200 ms or shorter (when the load
changes rapidly).

* When the application has slow acceleration or deceleration using the soft start function,
and the speed error of the servomotor being driven is small.

* When adjusting the servomotor manually and operating at low gain (a machine rigidity
of 1 or less).

Disable the online autotuning function if tuning is not possible. (See 5.4.3 Making Manual
Adjustments.)

IMPORTANT Do not use online autotuning in the following cases.

* When driving using Torque Control Mode.
* When using IP control for the speed loop.
* When using the torque feed-forward function.

* When switching gain using /G-SEL.




5 Servo Adjustment

5.3.1 Online Autotuning

B Setting Parameters for Online Autotuning

The following flowchart shows the procedure for setting the parameters for online autotun-

( Start )

y

Operate with factory
settings of parameters

ing.

Operation Yes

OK?

Load moment
of inertia
changes?

Yes

Set to always perform tuning.
(Set Pn110.0 to 1)

Operation Yes

OK?

A4

Adjust the rigidity setting.
(Set in Fn001)

Operation Yes

OK?

A 4

Adjust the friction
compensation.

(SetinPn110.2.)

Operation Yes

OK?

A 4

Set so that online autotuning )
is not performed. Save the results of autotuning to

(Set Pn110.0 to 2.) parameters. Frcl>m the. next time,
execute autotuning using the
calculated value as the initial value.

Make servo gain

. N (Set in Fn007)
adjustments manually.

Before making servo gain adjustments manually, refer to

End 5.4 Servo Gain Adjustments or 5.2 High-speed Positioning.
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5.3 Autotuning

5.3.2 Machine Rigidity Settings for Online Autotuning

ﬁ
Z
o
N\

For the machine rigidity settings at the time of online autotuning, select the target values for

speed loop gain and position loop gain of the servo system. Any of the following ten levels

of rigidity can be selected.

Rigidity | Position Loop | Speed Loop Gain Speed Loop Torque Reference
Setting Gain [Hz] Integral Time Filter Time
Fn001 s Pn100 Constant[0.01ms] | Constant[0.01ms]
Pn102 Pn101 Pn401

1 15 15 6000 250

2 20 20 4500 200

3 30 30 3000 130

4 40 40 2000 100

5 60 60 1500 70

6 85 85 1000 50

7 120 120 800 30

8 160 160 600 20

9 200 200 500 15

10 250 250 400 10

Note: The Rigidity value is factory-set to 4.

As the rigidity value is increased, the servo system loop gain increases and the time required

for positioning is shortened. If the rigidity is excessively high, however, it may cause the

machinery to vibrate. In that case, decrease the set value.

The rigidity value setting automatically changes the parameters in the above table.

If parameters Pn102, Pn100, Pn101, and Pn401 are set manually with the online autotuning function

enabled, tuning is performed with the manually set values as target values.
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5 Servo Adjustment
5.3.2 Machine Rigidity Settings for Online Autotuning

B Changing the Rigidity Setting
Use parameter Fn001 in the auxiliary function mode to change the rigidity setting.

The procedure for changing the setting is as follows:

Using the Hand-held Digital Operator

1. Press the DSPL/SET Key and select Fn001 in the auxiliary function mode.

o
[ [ (M [ I]

2. Press the DATA/ENTER Key. The following display will appear.

N
[I:I.I_I (][] ‘l]

3. Press the Up or Down Cursor Key to select the rigidity setting.

e nr
[duuuﬁ]
UP Cursor Key 4 DOWN cursor Key

| —
[ﬂJUUJ]

4. Press the DSPL/SET Key. The following display will flash for 1 second and then the

rigidity setting will be changed.

In_1_ ,: Flashes for N e
[ gjo|i LLS *{DULHJj]

—

5. Press the DATA/ENTER Key to return to the auxiliary function mode.

[l P [ T
[ (ol ) (O I]

This completes the procedure for changing the rigidity setting.
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5.3 Autotuning

Using the Built-in Panel Operator

1. Press the MODE/SET Key to select Fn001 in the auxiliary function mode.

o
[ [ (M [ :]

2. Press the DATA/SHIFT Key for a minimum of one second. The following display will

appear.

I
ajuulL —:]

3. Press the Up or Down Cursor Key to select the rigidity setting.

] ] ] ]
EEEEE
UP Cursor Key 2+ DOWN cursor Key

——

[ 1
[D, 111113]

4. Press the MODE/SET Key. The following display will flash for 1 second and then the
rigidity setting will be changed.

IN_|_ ,: Flashes for N = 5
[ ] ] :_]1s +[::l.l_ll_ll_l :I] .

5. Press the DATA/SHIFT Key for at least one second to return to the auxiliary function

—

mode.

[l P [ T
[ (ol ) (O :]

This completes the procedure for changing the rigidity setting.
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5.3.3 Saving Results of Online Autotuning

5.3.3 Saving Results of Online Autotuning

Online autotuning always processes the latest load moment of inertia to renew data so that
the speed loop gain will reach the target value that has been set. When the SERVOPACK is
turned OFF, all the processed data is lost. Therefore, when the SERVOPACK is turned ON
again, online autotuning is performed by processing the factory-set values in the SERVO-
PACK.

To save the results of online autotuning and use them as the initial values set in the SERVO-
PACK when the SERVOPACK is turned ON again, it is necessary to set parameter Fn007 in
the auxiliary function mode. In this case, the inertia value set in parameter Pn103 can be

changed.

On the basis of the rotor moment of inertia of the servomotor, the inertia ratio is expressed in
percentage terms by the load moment of inertia. The value set in Pn103 is used to calculate

the load moment of inertia at the time of online autotuning.

Pn103 Inertia Ratio Unit: Setting Factory Speed/Torque
% Range: Setting: | Control,
0 to 10000 0 Position Control

. . Motor axis conversion load moment of inertia (Ji.)
Inertia ratio = — x 100 (%)
Servomotor rotor moment of inertia (Jy,)

The inertia ratio is factory-set to 0%.

IMPORTANT

Before making servo gain adjustments manually, be sure to set the inertia ratio in Pn103 .If the inertia
ratio is incorrect, the speed loop gain (in 1-Hz increments) set in Pn100 will be wrong.

For details on setting Pn103, refer to 6.1.6 Operation in Parameter Setting Mode.
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5.3 Autotuning

B Procedure for Saving Results of Online Autotuning

The procedure for saving the results of online autotuning is as follows:

Using the Hand-held Digital Operator

1. Press the DSPL/SET Key to select Fn007 in the auxiliary function mode.

C|_|rfmf
Fnuul]

2. Press the DATA/ENTER Key. If the inertia ratio is 200%, for example, the following
data will be displayed.

I 31
DULuu]

I

3. Press the DSPL/SET Key. The following display will flash for 1 second and then the

inertia ratio will be saved.

| |— | Flashes for N
[ EIDI_II_]1S +[::l.l_ll_:_l:_l]

4. Press the DATA/ENTER Key to return to the auxiliary function mode.

i
lnuul]

This completes the procedure for saving the results of online autotuning. When the SERVO-
PACK is turned ON again, the inertia ratio set in Pn103 will be used as the default value.
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5.3.3 Saving Results of Online Autotuning

Using the Built-in Panel Operator

1. Press the MODE/SET Key and select Fn007 in the auxiliary function mode.

i
[ [ [ [ :]

2. Press the DATA/SHIFT Key for a minimum of one second. If the inertia ratio is 200%,
for example, the following data will be displayed.

I i
gl l_:]

3. Press the MODE/SET Key. The following display will flash for 1 second and then the
inertia ratio will be saved.

]

| |— | Flashes for N
[ EIDI_II_]1s +[::l.l_ll_:_l:_l]

4. Press the DATA/SHIFT Key for at least one second to return to the auxiliary function

mode.

i
[ [ [ [ :]

This completes the procedure for saving the results of online autotuning. When the SERVO-
PACK is turned ON again, the inertia ratio set in Pn103 will be used as the default value.
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5.3 Autotuning

5.3.4 Parameters Related to Online Autotuning
This section provides information on a variety of parameters related to online autotuning.

B Online Autotuning Method

The following parameter is used for setting the autotuning conditions.

Pn110.0 Online Aut