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Safety Information

Safety Information

The following conventions are used to indicate precautions in this manual. Failure to heed precau-
tions provided in this manual can result in serious or possibly even fatal injury or damage to the prod-

ucts or to related equipment and systems.

&WARNING Indicates precautions that, if not heeded, could possibly result in loss of life or
serious injury.

&CAUTION Indicates precautions that, if not heeded, could result in relatively serious or minor
injury, damage to the product, or faulty operation.

®PROHIBITED Indicates actions that must never be taken.

©Yaskawa, 1999

Allrightsreserved. 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 constantly 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 as-
sumes no responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use of the
information contained in this publication.
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Visual Aids

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

<EXAMPLEp Indicates application examples.

OM|’ Indicates supplemental information.

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

Indicates definitions of difficult terms or terms that have not been previously explained in this

manual.
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Overview

Overview

l About this Manual
This manual provides the following information for the 2-1I Series SGM[_JH/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.

H Related Manuals
Refer to the following manuals as required.

Read this manual carefully to ensure the proper use of 2-II Series Servodrives. Also, keep this

manual in a safe place so that it can be referred to whenever necessary.

Manual Name Manual Number Contents
2-1I Series SGM[IH/SGDH SIE-S800-32.1 Describes the procedure used to select 2-11
User’s Manual Series Servodrives and capacities.
Servo Selection and Data Sheets
2-II Series Servopack Personal SIE-S800-35 Describes the applications and operation of
Computer Monitoring Software software for the X-II Series Servodrive moni-
Operation Manual toring devices for use on personal computers.
2-1I Series SGM[_JH/SGDM TOE-S800-34 Provides detailed information on the opera-
Digital Operator tion of the JUSP-OP02A-2 Digital Operator,

Operation Manual which is an optional product.

xi



Using This Manual

H Intended Audience
This manual is intended for the following users.

® Those designing >-1I Series Servodrive systems.
® Those installing or wiring 2-II Series Servodrives.
® Those performing trial operation or adjustments of Z-II Series Servodrives.

® Those maintaining or inspecting =-II Series Servodrives.

H Description of Technical Terms
In this manual, the following terms are defined as follows:
® Servomotor = >-1I Series SGMAH, SGMPH, SGMGH, SGMSH, SGMDH, or SGMUH Servo-
motor.
® Servopack = Z-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.

H 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 examples:
® /S-ON
® /P-CON

xii



Safety Precautions

Safety Precautions

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

maintenance and inspections.

H Checking Products upon Delivery

A CAUTION

e Always use the Servomotor and Servopack in one of the specified combinations.

Not doing so may cause fire or malfunction.

H Installation

A 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.

Hl Wiring

/A WARNING

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

Improper grounding may result in electric shock or fire.

A CAUTION

® Do not connect a three-phase power supply to the 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.

xiii



H 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.

e Before starting operation with a machine connected, change the settings to match the user’s
constants of the machine.

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

o 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.

Hl 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.

A 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.

Xiv



SGDH Servopack Standards and Certification

H General Precautions

Note the following to ensure safe application.

e 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. The edition number appears on the front and back covers.

e If the manual must be ordered due to loss or damage, inform your nearest Yaskawa representa-
tive 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 prod-
uct. Yaskawa shall not be liable for any damages or troubles resulting from unauthorized modifi-

cation.

SGDH Servopack Standards and Certification

SGDH Servopacks conform to the following standards.

® EN55011 group 1 class A
® EN50082-2

However, because this product is a built-in type, reconfirmation is required after being installed in

the final product.
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Checking Products and Part Names

This chapter describes the procedure for checking products upon delivery

as well as names for product parts.

1.1 Checking =-1l Series Products on Delivery 1-2

1.1.1 Servomotors ......... ... 1-2
1.1.2 Servopacks ... 1-6
1.2 Product PartNames ................... 1-8
1.2.1 Servomotors .......... ... 1-8
1.2.2 Servopacks ... 1-9
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Checking Products and Part Names

1.1.1 Servomotors

1.1 Checking =-II Series Products on Delivery

The following procedure is used to check 2-1I Series products upon delivery. Check the following

items when 2-II Series products are delivered.

Check Items Comments

Are the delivered products the ones | Check the model numbers marked on the nameplates
that were ordered? of the Servomotor and Servopack. (Refer to the de-
scriptions of model numbers on following pages)

Does the Servomotor shaft rotate The Servomotor shaft is normal if it can be turned
smoothly? smoothly by hand. Servomotors with brakes, however,
cannot be turned manually.

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.

1.1.1 Servomotors

B External Appearance and Nameplate Examples

Rated rotation

Rated output speed

Servomotor model

AC SERVO MOTOR

TYPE SGMSH-10ACA21
1000 W[3.18 N m[3000 r/min 4
57 A[200 V[CONT|ins F
O/N 9W0774 002A -039
S/N BB2 — 753000039 |DATE 0002+
y”lYASKAWA ELECTRIC MADE IN JAPAN

(T,

Serial number

2-Il Series Servomotor

Manufacturing date

1-2



1.1 Checking =-1I Series Products on Delivery

Hl Model Numbers

Standard Servomotors

SGMPH-01AAAZ2S

2-1l Series Servomotor Name J \— 8) Brake and Oil Seal Specifications

SGMAH No brake, no oil seal

1:
SGMPH S: With oil seal
SGMGH B: With 90 VDC brake
SGMSH C: With 24 VDC brake
SGMDH D: S+B
SGMUH (For only 400 V) E: S+C

7) Shaft End Specification
(See Table 1.3)

2) Supply Voltage

A:200V  D:400V*2
B: 100 V *1 4) Design Revision Order
*1. For only types SGMAH and SGMPH Servomotor A: SGMAH
less than 0.2 kW. nggﬁ (1500 r/min)
* 2. For only Types SGMGH (1500 r/min), SGMSH, ggmg:
and SGMUH Servomotor. SGMUH
B SGMGH (1000 r/min)
C: SGMGH (1500 r/min) high-precision machinery
D: SGMGH (1000 r/min) high-precision machinery
E: SGMPH (IP67 waterproof specification)
Table 1.1 Servomotor Capacity (kW)

Symbol | SGMAH | SGMPH SGMGH SGMSH | SGMDH | SGMUH | Symbol | SGMAH | SGMPH SGMGH SGMSH | SGMDH | SGMUH
3000 3000 1500 1000 3000 2000 6000 3000 3000 1500 1000 3000 2000 6000
r/min r/min r/min | r/min r/min r/min r/min r/min r/min r/min | r/min r/min r/min r/min

A3 0.03 - - - - - - 15 - 1.5 - - 1.5 - 1.5
A5 0.05 - - - - - - 20 - - 1.8 2.0 2.0 - -
01 0.1 0.1 - - - - - 22 - - - - 2.2 -
02 0.2 0.2 - - - - - 30 - - 2.9 3.0 3.0 - 3.0
03 - - - 0.3 - - - 32 - - - - - 3.2 -
04 0.4 0.4 - - - - - 40 - - 4.0 4.0 4.0 4.0
05 - - 0.45 - - - - 44 - - 4.4 - - - -
06 - - - 0.6 - - - 50 - - - - 5.0 - -
08 0.75 0.75 - - - - - 55 - - 5.5 5.5 - - -
09 - - 085 | 09 - - - 75 - - 7.5 - - - -
10 - - - - 1.0 - 1.0 1A - - 11 - - - -
12 - - - 1.2 - - - 1E - - 15 - - - -
13 - - 1.3 - - - -
Table 1.2 Serial Encoders
Code Specification SGMAH SGMPH SGMGH SGMSH SGMDH SGMUH

1 16-bit absolute encoder Standard Standard - - - -

2 17-bit absolute encoder - - Standard Standard Standard -

A 13-bit incremental encoder Standard Standard - - - -

B 16-bit incremental encoder Optional Optional - - - -

C 17-bit incremental encoder - - Standard Standard Standard Standard

Table 1.3 Shaft End Specifications (Straight)
Code Specification SGMAH SGMPH SGMGH SGMSH SGMDH SGMUH

2 Straight without key Standard Standard Standard Standard Standard Standard

3 Taper 1/10, with parallel key - - Optional Optional - Optional

4 Straight with key Optional Optional - - - -

5 Taper 1/10, with woodruff key - - Optional* - - -

6 Straight with key and tap Optional Optional Optional Optional Optional Optional

8 Straight with tap Optional Optional - - - -

*  Varies with the motor capacity.
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Checking Products and Part Names

1.1.1 Servomotors

Servomotors with Gears

SGMPH -01AAAG12B

2-1l Series Servomotor Name J \— 8) Brake Specifications
SGMAH 1: Without brake
SGMPH B: With 90 VDC brake
SGMGH C: With 24 VDC brake
SGMSH
7) Shaft End Specifications
(See Table 1.8.)
6) Gear Ratio (See Table 1.7.)

(Varies with gear type.)

*
For only types SGMAH and SGMPH Servomo- 5) Gear Type (See Table 1.6.)
tor less than 0.2 kW.

3) Serial Encoder Specifications (See Table 1.5.)

4) Design Revision Order

A: SGMAH
SGMPH
SGMGH (1500 r/min)
SGMSH
B: SGMGH (1000 r/min)
E: SGMPH (IP67 waterproof specification)

Table 1.4 Servomotor Capacity (kW)

Symbol | SGMAH SGMPH SGMGH SGMSH | Symbol | SGMAH SGMPH SGMGH SGMSH
3000 3000 1500 | 1000 3000 3000 3000 1500 | 1000 3000
r/min r/min r/min | r/min r/min r/min r/min r/min | r/min r/min

A3 0.03 - - - - 15 - 1.5 - - 1.5
A5 0.05 - - - - 20 - - 1.8 2.0 2.0
01 0.1 0.1 - - - 22 - - - - -
02 0.2 0.2 - - - 30 - - 2.9 3.0 3.0
03 - - - 0.3 - 32 - - - - -
04 0.4 0.4 - - - 40 - - - 4.0 4.0
05 - - 0.45 - - a4 - - 4.4 - -
06 - - - 0.6 - 50 - - - - 5.0
08 0.75 0.75 - - - 55 - - 5.5 5.5 -
09 - - 0.85 0.9 - 75 - - 7.5 - -
10 - - - - 1.0

12 - - - 1.2 -

13 - - 1.3 - -

Table 1.5 Serial Encoders

Code Specification SGMAH SGMPH | SGMGH | SGMSH
1 16-bit absolute encoder Standard Standard - -
2 17-bit absolute encoder - - Standard Standard
A 13-bit incremental encoder Standard Standard - -
B 16-bit incremental encoder Optional Optional - -
C 17-bit incremental encoder - - Standard Standard




1.1 Checking =-1I Series Products on Delivery

Table 1.6 Gear Type

Code Specification SGMAH SGMPH | SGMGH | SGMSH
G HDS planetary low-backlash gear Standard Standard
J Standard backlash gear Standard Standard
S | With foot Standard
T Flange mounted Standard
L IMT planetary low-backlash gear Standard Standard

Table 1.7 Gear Ratio (Varies with Gear Type.)

Code Specification SGMAH SGMPH | SGMGH | SGMSH
A |1/6 S, T*
B 1/11 or 1/11.13 G G S, T
C 1/21 G,J G,J S, T
1 1/5 G,J G,J L L
2 1/9 G L L
3 1/10 or 1/10.3 J J
5 1/20 L* L
7 1/29 or 1/33 G,J G,J LS, T* L*
8 1/45 L* L*

*  Not all applicable models available.
Table 1.8 Shaft End Specification (Varies with Gear Type.)

Code Specification SGMAH | SGMPH | SGMGH | SGMSH
0 No shaft G G
2 Straight, without key G,J G,J
4 Straight, with key G G L L
6 Straight, with key and tap G,J G,J S, T
8 Straight, with tap G G

1-5




Checking Products and Part Names

1.1.2 Servopacks
1.1.2 Servopacks

B External Appearance and Nameplate Examples

Servopack model

SERVOPACK
MODEL. SGDH-30AE.
AC- INPUT AC-0UTPUT
VOLTS 200-230|VOLTS 0-230
—» | Hz 60/60 |PHASE 3
PHASE 3 AMPS 248 4
AMPS 18.6 KU(HPY 3 0 (4.0)

S/N 412808-16-1

YASKAWA ELECTRIC
MADE | N JAPAN

Serial number

Applicable capacity ——

Applicable

2-1l Series SGDH
power supply

Servopack

Hl Model Numbers

SGDH - 10AE -[]
2-1l Series g

SGDH Servopack

Maximum Applicable Servomotor Capacity
(See Table 1.9.)

* 1. The only types SGMAH and SGMPH Servomotor less than 0.2
kW.
* 2. For only 0.5 to 15 kW Servomotor.

Type
E: For torque, speed, and position control (for opinion unit)

1-6



1.1 Checking =-1I Series Products on Delivery

Table 1.9
Maximum Applicable Capacity (kW) Maximum Applicable Capacity (kW)
Servomotor Capacity Servomotor Capacity
Symbol Symbol

A3 0.03 15 1.5
A5 0.05 20 2.0
01 0.10 30 3.0
02 0.20 50 5.0
04 0.40 60 6.0
05 0.45 75 7.5
08 0.75 1A 11
10 1.0 1E 15

1-7



Checking Products and Part Names

1.2.1 Servomotors

1.2 Product Part Names

This section describes product part names.

1.2.1 Servomotors

The figure below shows part names for Servomotors with or without brakes.

Encoder Frame Flange

Output shaft

1-8



1.2 Product Part Names

1.2.2 Servopacks

RN
/

The figure below shows the part names for Servopacks.

Battery Holder

Used to house the backup battery for an ab-
solute encoder.

CN5 Analog Monitor Connector
Used to monitor motor speed, torque refer-

ence, and other values through a special cable.

| CN8 Battery Connector
/ Used to connect to the backup battery for an
absolute encoder.

Panel Displa
| play

5-digit, 7-segment LED used to display servo

status, alarm status, and other values when
user constants are input.

MODE/SET A v

Ocuanae

‘\

Panel Keys
DATAT<I Used to set user constants

PONER (O] .
———— Power ON Indicator
Lights when the control power supply is ON.

Charge Indicator

Lights when the main circuit power supply is ON
and stays lit as long as the main circuit power
supply capacitor remains charged. Therefore,
do not touch the Servopack even after the
power supply is turned OFF if the indicator is lit.

CN10 Connector for Option Unit

Connects option units for expanding function.

CN83 Connector for Personal Computer Monitoring

Used to communicate with a personal computer or to con-
nect to a Digital Operator.

CN1 1/O Signal Connector

Used for reference input signals and sequence 1/O
signals.

Nameplate
Indicates the Servopack model and ratings.

CN2 Encoder Connector
Connects to the encoder in the Servomotor.

Ground Terminal
Must be connected to protect against electrical shock.

Main Circuit Power Supply Terminal
Used for main circuit power supply input.

Control Power Supply Terminal

Connects to the control power supply and externally
mounted regenerative resistor.

Servomotor Terminal
Connects to the Servomotor power line.

1-9




Installation

This chapter describes precautions for Z-II Series Servomotor and Servo-
pack installation.

2.1 Servomotors ............ ... 2-2
2.1.1 Storage Temperature ....................c.... 2-2
2.1.2 Installation Site . ......... ... 2-3
213 Alignment . ... 2-3
214 Orientation ............ ... i 2-3
2.1.5 Allowable ShaftLoads ........................ 2-4
2.1.6 Handling OilandWater ....................... 2-6
217 CableStress ... 2-6
2.2 Servopacks . ... 2-7
2.2.1 Storage Conditions ................ ... . ..., 2-7
2.2.2 Operating Conditions . ........................ 2-7
2.2.3 Installation Site . ......... ... 2-8
224 Orientation ............. i 2-8
225 Installation ......... ... . 2-9
2.2.6 Voltage Resistance Test ...................... 2-10




Installation

2.1.1 Storage Temperature

2.1 Servomotors

SGM[H Servomotors can be installed either horizontally or vertically.

The service life of the Servomotor will be shortened or unexpected problems will occur if the Servo-
motor is installed incorrectly or in an inappropriate location. Always observe the following installa-

tion instructions.

A CAUTION

® Do not connect the Servomotor directly to a commer-
cial power line. This will damage the Servomotor.

The Servomotor cannot operate without the proper Servo-

pack.

IMPORTANT Prior to Installation

The end of the motor shaft is coated with anticorrosive paint. Thoroughly remove the paint using a cloth mois-
tened with thinner prior to installation.

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

2.1.1 Storage Temperature

Store the Servomotor within the following temperature range if it is stored with the power cable

disconnected.

-20 to 60°C



2.1 Servomotors

2.1.2 Installation Site

SGM[H 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% with no condensation.

Facilitates inspection and cleaning.

2.1.3 Alignment

Align the shaft of the Servomotor with the shaft of the equipment, and then couple the shafts.

Install the Servomotor so that alignment accuracy falls within the following range.

Measure this distance at four different positions on the circumference. The difference between the
maximum and minimum measurements must be 0.03 mm (0.0012 in) or less. (Turn together with
coupling.)

Measure this distance at four different positions on the circumference. The
¢ difference between the maximum and minimum measurements must be
0.03 mm (0.0012 in) or less. (Turn together with coupling.)

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

¢ Do not allow direct impact to be applied to the shafts when installing the coupling. Otherwise the en-
coder mounted on the opposite end of the shaft may be damaged.

2.1.4 Orientation

SGM[H Servomotors can be installed either horizontally or vertically.



Installation

2.1.5 Allowable Shaft Loads

2.1.5 Allowable Shaft Loads

Design the mechanical system so thrust and radial loads applied to the Servomotor shaft end dur-

ing operation falls within the ranges shown in the Table 2.1.

The allowable radial load in the table is the maximum load allowed on the end of the output shaft.

Table 2.1 Allowable Radial and Thrust Loads for the Servomotor

Servomotor Model | Allowable Radial | Allowable Thrust LR Reference
Load * Load mm Diagram
Fr [N (Ibf)] Fs [N (Ibf)] (inch)

SGMAH- A3 68 (15.29) 54 (12.14) 20
A5 68 (15.29) 54 (12.14) (0.79)

01 78 (17.54) 54 (12.14)
02 245 (55.1) 74 (16.63) 25
04 245 (55.1) 74 (16.63) (0.98)
08 392 (88.1) 147 (33.0) 35
(1.38)
SGMPH- 01 78 (17.54) 49 (11.02) 20
(0.79)
02 245 (55.1) 68 (15.29) 25
04 245 (55.1) 68 (15.29) (0.98)
08 392 (88.1) 147 (33.0) 35
15 490 (110) 147 (33.0) (1.38)

SGMGH- 05ACJA 490 (110) 98 (22.0) 58 LR
05D A (2.28) |
09ACIA 490 (110) 98 (22.0) Fr
09D A | Fs
13ACA 686 (154) 343 (77.1)
13D A
20ACJA 1176 (264.3) 490 (110) 79
20D A (3.11)
30AA 1470 (330.4) 490 (110)
30D A
44AA 1470 (330.4) 490 (110)
44D[A
55AA 1764 (396.5) 588 (132) 113
55D[JA (4.45)
75ACJA 1764 (396.5) 588 (132)
75DJA
1AACJA 1764 (396.5) 588 (132) 113
1AD[JA (4.45)
1EACIA 4998 (1123) 2156 (485) 116 ()
1EDA




2.1 Servomotors

Servomotor Model | Allowable Radial | Allowable Thrust LR Reference
Load * Load mm Diagram
Fr [N (Ibf)] Fs [N (Ibf)] (inch)

SGMGH- 03A[B 490 (110) 98 (22.0) 58
06AIB 490 (110) 98 (22.0) (2.28)
09A[B 686 (154) 343 (77.1)
12A]B 1176 (264.3) 490 (110) 79
20ACB 1470 (330.4) 490 (110) (3.11)
30ACB 1470 (330.4) 490 (110)
40AB 1764 (396.5) 588 (132) 113
55ACB 1764 (396.5) 588 (132) (4.45)

SGMSH- 10A, 10D 686 (154) 196 (44.1) 45 LR
15A, 15D 686 (154) 196 (44.1) (L.77) |‘_.|
20A, 20D 686 (154) 196 (44.1) Fr
30A, 30D 980 (220) 392 (88.1) 63 | &
40A, 40D 1176 (264.3) 392 (88.1) (2.48)
50A, 50D 1176 (264.3) 392 (88.1)

SGMDH- 22A 1176 (264.3) 490 (110) 55
32A 1176 (264.3) 490 (110) (2.17)
40A 1176 (264.3) 490 (110) 65

(2.56)

SGMUH- 10D 490 (110) 98 (22) 45
15D 490 (110) 98 (22) (L.77)
30D 686 (154) 196 (44.1) 60
40D 686 (154) 196 (44.1) (2.36)

€ Thrust and radial loads Fr
Thrust load (Fs): Shaft-end load applied parallel to the centerline of the shaft. ‘

Radial load (Fr): Shaft-end load applied perpendicular to the centerline of the shaft. Servomotor :’ E
&~ Fs

Shaft end

25



Installation

2.1.7 Cable Stress

2.1.6 Handling Oil and Water

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 Servomotor with the connector facing down.

Through shaft section

=

2.1.7 Cable Stress

Make sure there are no bends or tension on the power lines.

Be especially careful to wire signal line cables so that they are not subject to stress because the

core wires are very thin at only 0.2 to 0.3 mm (0.0079 to 0.012 in).

€ Through sections of the shaft

This refers to the gap where the shaft protrudes from the end of the motor.




2.2 Servopacks

2.2 Servopacks

The SGDM Servopacks are base-mounted servoamps. Incorrectinstallation will cause problems. Al-

ways observe the installation instructions below.

2.2.1 Storage Conditions

Store the Servopack within the following temperature range if it is stored with the power cable

disconnected.

-20to 85°C

=
S

200

SERVOPACK

2-1l Series SGDH Servopack
2.2.2 Operating Conditions

Use the Servopack under the following conditions.

® Installation category (Overvoltage category) * : II
® Pollution degree * : 2

® Protection class * : 1X

® Altitude : 1000 m max.

*  Conforming to the following standards.
EN55011 group 1 class A
EN50082-2



Installation

2.2.4 Orientation

2.2.3 Installation Site

Take the following precautions at the installation site.

Situation Installation Precaution

Installation in a Control | Design the control panel size, unit layout, and cooling method so the

Panel temperature around the Servopack does not exceed 55°C.
Installation Near a Minimize heat radiated from the heating unit as well as any tempera-
Heating Unit ture rise caused by natural convection so the temperature around the

Servopack does not exceed 55°C.

Installation Near a Install a vibration isolator beneath the Servopack to avoid subjecting

Source of Vibration it to vibration.

Installation at a Site Corrosive gas does not have an immediate effect on the Servopack,

Exposed to Corrosive but will eventually cause electronic components and contactor-related

Gas devices to malfunction. Take appropriate action to avoid corrosive
gas.

Other Situations Do not install the Servopack in hot and humid locations or locations

subject to excessive dust or iron powder in the air.

2.2.4 Orientation

Install the Servopack perpendicular to the wall as shown in the figure. The Servopack must be

oriented this way because it is designed to be cooled by natural convection or cooling fan.

Secure the Servopack using 2 to 4 mounting holes. The number of holes depends on the capacity.

f e

. i ! Wall

i 1| == oy

/ A A |

¥ 7
Ventilation



2.2 Servopacks

2.2.5 Installation

Follow the procedure below to install multiple Servopacks side by side in a control panel.

Cooling fan Cooling fan
¥ N ST N T 50 mm (1.97 in) min.
— —
7 7 4
g ] |
1 310 [ LB
1 0 Ei
Efm ﬁm ﬁm
9 J J
= = Tl
(@) = (@) = ()
‘—'| —'l—“— 50 mm (1.97 in) min.
30 mm| (1.18in) min. 10 mm (0.39 in) min.

Bl Servopack Orientation

Install the Servopack perpendicular to the wall so the front panel containing connectors faces

outward.

Bl Cooling

Asshowninthe figure above, allow sufficient space around each Servopack for cooling by cool-

ing fans or natural convection.

Bl Side-by-side Installation

When installing Servopacks side by side as shown in the figure above, allow at least 10 mm
(0.39 in) between and atleast 50 mm (1.97 in) above and below each Servopack. Install cooling
fans above the Servopacks to avoid excessive temperature rise and tomaintain even temperature
inside the control panel.

B Environmental Conditions in the Control Panel

® Ambient Temperature: 0to 55°C
® Humidity: 90% RH or less
® Vibration: 0.5 G (4.9 m/s?)

® Condensation and Freezing: None

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



Installation

2.2.6 Voltage Resistance Test

2.2.6 Voltage Resistance Test

A WARNING

® After voltage resistance test, wait at least five minutes before servicing the product.

Failure to observe this warning may result in electric shock.

Conduct voltage resistance tests under the following conditions.

® VDoltage:
® Braking current:
® Frequency:

® Voltage applied points

For SGDH-  AE Servopacks:

For SGDH- DE Servopacks:

1500 V rms AC. for one minute
30 mA or more

50 or 60 Hz

Between the frame ground and the point where the
terminals L1, L2, L3, L1C, L2C, U, V, and W connect.
Between the neutral ground terminal and the point where
the terminals L1, L2, L3, U, V, and W connect.



Wiring

This chapter describes the procedure used to connect X-1I Series products

to peripheral devices and gives typical examples of main circuit wiring as

well as I/O signal connections.

3.1 Connecting to Peripheral Devices .......

3.1.1

3.1.2
3.1.3

Single-phase (100 V or 200 V) Main Circuit
Specifications ......... ... L.

Three-phase (200 V) Main Circuit Specifications . .
Three-phase (400 V) Main Circuit Specifications . .

3.2 Servopack Internal Block Diagrams . ... ..

3.2.1
3.2.2
3.2.3
3.24
3.25
3.2.6
3.2.7
3.2.8

30 to 400 W 200-V and 30 to 200 W 100-V Models
0.5 kWto 1.5 kW 200-V Models ................
2.0 kW to 5.0 kW 200-V Models . ...............
6.0 kW to 15.0 kW 200-V Models ...............
0.5 kW to 3.0 kKW 400-VModels ................
5.0 kW 400-VModels ........................
6.0 kW and 7.5 kW 400-V Models ..............
11.0 kW and 15.0 kW 400-V Models ............

3.3 Main Circuit Wiring ....................

3.3.1
3.3.2
3.3.3
3.3.4
3.3.5

Names and Descriptions of Main Circuit Terminals
Typical Main Circuit Wiring Example ............
Cable Specifications and Peripheral Devices . ...
Servopack Power Losses .....................

Wiring Main Circuit Terminal Blocks . ............

3-4
35
36
3-7
37
3-8
3-8
39
39
3-10
3-10
3-11
3-12
3-13
3-14
3-14
3-15
3-16
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34 1/0Signals ................oiii. 3-18
3.4.1 Examples of I/O Signal Connections ............ 3-19
3.42 Listof CN1 Terminals . ........................ 3-20
3.4.3 1/O Signal Names and Functions ............... 3-21
3.4.4 Interface Circuits . ... ............ . ... 3-24
3.5 WiringEncoders ....................... 3-27
3.5.1 Connecting an Encoder (CN2) and Output Signals
from the Servopack (CN1) .................. 3-27
3.5.2 CN2 Encoder Connector Terminal Layout and
TYPES oo 3-28
3.6 Examples of Standard Connections ...... 3-29
3.6.1 Single-phase Power Supply Specifications ... ... 3-29

3.6.2 Three-phase Power Supply Specifications (200 V) 3-31
3.6.3 Three-phase Power Supply Specifications (400 V) 3-33

3.6.4 Position ControlMode ........................ 3-35
3.6.5 Speed ControlMode ......................... 3-37
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3.1 Connecting to Peripheral Devices

3.1 Connecting to Peripheral Devices

This section provides examples of standard Z-II Series product connections to peripheral devices.

It also briefly explains how to connect each peripheral device.

33



Wiring

3.1.1 Single-phase (100 V or 200 V) Main Circuit Specifications

3.1.1 Single-phase (100 V or 200 V) Main Circuit Specifications

(Host

Controller

Connect the SGDH Servopack to a Yas-\
kawa host controller or one made by
another company.

/ MEMOCON GL120, GL130,
. ~ 7 \ MP920 with a Motion Module j
Molded-case Circuit Power supply //
Breaker (QF) Single-phase 200 VAC ;
/
Protects the / [ \
power line by / P
shutting the circuit ’ Digital Operator
OFF when over- > 72 /7
current is de- ﬁﬁ , JUSP-OP02A-2
tected. /
- / Allows the user to set
m ( e 200v user constants or op-
| SGDH- eration references and
) Molded-case o[ ]1 to display operation or
circuit breaker J)-LI)’*V | @) alarm status.
1% | @@@@ Communication is also
[ . . \ | | possible with a per-
Noise Filter | sonal computer.
I COOO
Used to eliminate external noise | @ @
from the power line. | ¥ c 7 Personal Computer
| m@ N
| mel]e2 |3
I (el ]o A
| m o @2
| [
= @ [¢
J ! tie | N
e | HIEPL
Noise filter (]
| B1
| : B2 | koame model: JZSP-CMS01 to 03 )
e o (ke
Magnetic Contactor \ " A
L]
HI Series L]
Turns the servo
ON and OFF, ®®
Install a surge
suppressor on the
magnetic contac-
tor. Magnetic
k J contactor
Power
supply =
Grake Power Supply ) ground = Encoder
Vi line ZGreeniYellow = —m o Cable
. wire Encoder
Used for a Servomotor with a 1 | L1L2 —
brake. o ( LicLec == Connector
! | supply
7o . @
Q E—
N TSRmma
) =
L -~
Lo~~ .
-~ ~— - Regenerative
~— resistor
el (option) |
- -
o T - —— J
Regenerative Resistor ~—

Connect an external regenerative
resistor to terminals B1 and B2 if
the regenerative capacity is insuffi-
cient.




3.1 Connecting to Peripheral Devices

3.1.2 Three-phase (200 V) Main Circuit Specifications

(Molded-case Circuit \

Connect the SGDH Servopack to a YasN
kawa host controller or one made by
i !

another company.
]

JDﬂDm_J

MEMOCON GL120, GL130,
MP920 with a motion module

fHost

Controller

J

~
~—
——

Regenerative Resistor

If the capacity of the internal regenerative resistor is
insufficient, remove the wire between B2 and B3 and
connect an external regenerative resistor to terminals
B1 and B2.

For Servopacks with a capacity of 6.0 kW or higher,
connect an external regenerative resistor between
terminals B1 and B2 (There is no terminal B3 on
these Servopacks.)

—~—

ST~

Power supply /
Breaker (QF) Three-phase 200 VAC s
7/
v s
f!ﬁ"f_f* Protects the 7 ( \
2 power line by ‘ 7/
- shutting the circuit 7 Digital Operator
OFF when over- 4
current is de- 4 JUSP-OP02A-2
tected. 4
4 Allows the user to set
il 7 user constants or op-
‘ , / eration references and
j Moldgd-case ( to display operation or
circuit breaker alarm status.
I Communication is also
f . . \ | possible with a per-
Noise Filter | sonal computer.
|
Used to eliminate external noise |
from the power line. |
|
YASKAWA 200V 1
| o L
SGDH-
|
|
|
J ,
|
Noise filter |
| k Cable model: JZSP-CMS01 to 03 )
— ~ -
Magnetic Contactor |
1 nel [na
o |5
HI Series | E_: gu /
- = - = S|
Turns the servo P N
ON and OFF. " e U
Install a surge LA L~
suppressor on the \ \
magnetic contac- - \
tor. \
=i=y| Magnetic r M \ —
contactor @ MU VW m
) Power @€ 4
supply
4 ground — Encoder
Brake Power Supply \ The L= = Cable
Green/Yellow i —
Used fora S orwith wire Encoder
sed for a Servomotor with a
brake. L1218 46 100 Connector
B1B2
2N 1
I |
!
J I |
F{egeneratlveI I
resistor

(optional) | |

\\\J



Wiring

3.1.3 Three-phase (400 V) Main Circuit Specifications

3.1.3 Three-phase (400 V) Main Circuit Specifications

fHost

Connect the SGDH Servopack to a YasN

q N

kawa host controller or one made by
Power supply for break\ Controller  another company.
Supplied by 100 VAC or 200 ol |-
VAC.
Supplied by 24 VDC for E
Servomotor with 24 VDC @ I
break. Y, | ol 0" 0l ed
MEMOCON GL120, GL130, MP920 with a Motion j
Module
(Molded-case Circuit \ Power supply v
Breaker (QF) Three-phase 400 VAC s
7/
7= 4
f!ﬁ"f_f* Protects the Vs ( \
=220 ] | power line by ‘ 7/
- shutting the circuit / Digital Operator
OFF when over- 7/
current is de- "~ R JUSP-OP02A-2
tected.
4 Allows the user to set
il 4 user constants or op-
‘ , 7 eration references and
j Molded-case ( to display operation or
circuit breaker alarm status.
I Communication is also
f . ) \ | possible with a per-
Noise Filter | sonal computer.
|
Used to eliminate external noise |
from the power line. |
|
\ ASKAWA 2000 1
| R L
I SGDH-
| EEEEE
| [DIOIOIO]
| W R [
) | oz ¢ /
Noise filter | e
| j k Cable model: JZSP-CMS01 to 03 )
|
|
|
|

®
®
. EER| =
Magnetic Contactor ¢m !
n A
HI Series e |/
—{= el
Turns the servo ° v A2
ON and OFF. U!&
Install a surge L
suppressor on the \ \
magnetic contac- _\ \
tor.
Magnetic — N
) contactor @ vV W m
Power
Supply Lg
Encoder
/" Brake Power Supply \ lﬁilrf%“"d S Cable
Green/Yellow = o=
Used for a S . : | wire Encoder
sed for a Servomotor with a | Brake L1L2L3 -
brake. 1 | power VY, ==l Connector
|_|supply B1 B2 : r———e
= 2N 1
| |
y | I
!
] DC power supply - fe~|_J |
J i (24VDC)  + - i |
——
-~ ~— RegeneratlveI I
-~ e~ — resistor
=~ T —-— (optional) | l
~——— -—

Regenerative Resistor

If the capacity of the internal regenerative resistor is
insufficient, remove the wire between B2 and B3 and
connect an external regenerative resistor to terminals
B1 and B2.

For Servopacks with a capacity of 6.0 kW or higher,
connect an external regenerative resistor between
terminals B1 and B2 (There is no terminal B3 on
hese Servopacks.)




3.2 Servopack Internal Block Diagrams

3.2 Servopack Internal Block Diagrams

The following sections show internal block diagrams of the Servopacks.

3.2.1 30 to 400 W 200-V and 30 to 200 W 100-V Models

Single-phase
200t0 230 V1% 11
(50/60Hz) "% T T T T e e T T T T gms T T
I 1 RY1 e |
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* The power supply voltage is 100 to 115 V 71g% (50/60 Hz) for the 30 to 200 W 100-V models.
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3.2.3 2.0 kW to 5.0 kW 200-V Models

3.2.2 0.5 kW to 1.5 kW 200-V Models
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3.2.4 6.0 kW to 15.0 kW 200-V Models
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3.2.7 6.0 kW and 7.5 kW 400-V Models

3.2.6 5.0 kW 400-V Models
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3.2.7 6.0 kW and 7.5 kW 400-V Models
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3.2.8 11.0 kW and 15.0 kW 400-V Models
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3.3 Main Circuit Wiring

This section shows typical examples of main circuit wiring for -1I Series servo products, functions

of main circuit terminals, and the power ON sequence.

Observe the following precautions when wiring.

A CAUTION

® Do notbundle orrun power and signallines 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 maximum length is 3 m (118.11 in) for reference input lines and is 20 m (787.40 in) for PG feedback
lines.

® Do nottouch the powerterminals for 5 minutes after turning power OFF because high voltage may
still remain in the Servopack.

Make sure the charge indicator is out first before starting an inspection.

e Avoid frequently turning power ON and OFF. Do not turn power ON or OFF more than once per
minute.
Since the Servopack has a capacitor in the power supply, a high charging current flows for 0.2 seconds
when power is turned ON. Frequently turning power ON and OFF causes main power devices like capaci-
tors and fuses to deteriorate, resulting in unexpected problems.




3.3 Main Circuit Wiring

3.3.1 Names and Descriptions of Main Circuit Terminals

Table 3.1 gives the names and a description of main circuit terminals.

Table 3.1 Main Circuit Names and Description
Name Terminal | Main Circuit | Maximum Applicable Description
Symbol Voltage Servomotor Capacity
vl [kW]
Main circuit AC L1, 12 100 0.03t0 0.2 Single-phase 100 to 115 VAC *10%, -15% (50/60 Hz)
input terminal 200 0.03 to 0.4 Single-phase 200 to 230 VAC +10%, -15% (50/60 Hz)
L1,L2, 200 0.5t015.0 Three-phase 200 to 230 VAC +10%_-15% (50/60 Hz)
L3* 400 0.5 to 15.0 Three-phase 380 to 480 VAC *10%_-15% (50/60 Hz)
Servomotor U, V,W - - Connects to the Servomotor.
connection
terminal
Control power L1C, L.2C 100 0.03t0 0.2 Single-phase 100 to 115 VAC *10%, -15% (50/60 Hz)
input terminal 200 0.03 to 15.0 Single-phase 200 to 230 VAC +10%, -15% (50/60 Hz)
24V, 0V 400 0.5to0 15.0 24VDC( 15 )
Ground terminal @ - - Connects to the power supply ground terminals and
motor ground terminal.
External B1,B2 100 0.03t0 0.2 Normally not connected.
::glesr:ce):atg:;mal Connect an external regenerative resistor (provided
200 0.03t0 0.4 by customer) between B1 and B2 if the regenerative
capacity is insufficient.
B1,B2,B3 200 0.5t05.0 Normally short B2 and B3 (for an internal regenera-
tive resistor).
Remove the wire between B2 and B3 and connect
400 0.5t05.0 an external regenerative resistor (provided by cus-
tomer) between B1 and B2 if the capacity of the
internal regenerative resistor is insufficient.
B1, B2 200 6.0t0 15.0 Connect an external regenerative resistor (provided
by customer) between terminals B1 and B2. Refer to
400 6.0to 15.0 . . . .
4.6 Selecting a Regenerative Resistor for details.
DC reactor terminal |1, $2 100 0.03t0 0.2 Normally short @1 and 2.
connection for . .
200 0.03t05.0 If a countermeasure against power supply harmonic
power supply i
. waves is needed, connect a DC reactor between 1
harmonic wave 400 0.5to0 15.0
countermeasure and 2.
200 6.0 or more These terminals do not exist.
Main circuit plus D 200 6.0 or more Normally not connected.
terminal Note: This terminal is on Servopacks with a capacity
of 6 kW or higher only.
Main circuit minus | © - - Normally not connected.
terminal

*  SGDH-08AE-S Servopack (for SGMAH-08A, SGMPH-08A Servomotor) and SGDH-15AE-S Servopack (for SGMPH-15A
Servomotor) have single-phase, 200 V power supply specifications. Connect the following power supply between L1 to L3.
Single-phase 220 to 230 VAC +10%, -15% (50/60 Hz)

When a power supply of 187 V (-15% of 220 V) or less is used, alarm 41, indicating voltage shortage, may occur when acceler-
ating to max speed with max torque of Servomotor.
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3.3.3 Cable Specifications and Peripheral Devices

3.3.2 Typical Main Circuit Wiring Example

The following figure shows a typical example of main circuit wiring (three-phase, 200 V).

Servopack

SGDH-[ICJAE

|

|

E LiC
L2C

1KM
L1
L2
h{) L3
(For servo alarm display) | :§1 g +24.V
1Ry
’;;’Ioavivnersupply Main %L | 32 1D 024V
OFF ptnger,?_‘upply 1RY 1KM X ALM-SG >°= - 4
1 ! |
- 1KM g © J
1SUP - -~
QF1: Molded-case circuit breaker (for the inverter) 1Ry: Relay
FIL: Noise filter 1PL: Indicator lamp
1KM: Magnetic Contactor 1SUP: Surge suppressor

1D: Flywheel diode

Bl Designing a Power ON Sequence
Note the following points when designing the power ON sequence.

® Design the power ON sequence so that power is turned OFF when a servo alarm signal is
output. (See the circuit figure above.)

® Hold the power ON button for at least two seconds. The Servopack will output a servo alarm
signal for two seconds or less when power is turned ON. This is required in order to initialize
the Servopack.

Power supply

——r

Servo alarm (ALM) I—

output signal

‘ 2.0 s max.

3.3.3 Cable Specifications and Peripheral Devices

Refer to the SGMUIH/SGDH User’s Manual: Servo Selection and Data Sheets (Manual No.:
SIE-S800-32.1).
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3.3.4 Servopack Power Losses

Table 3.2 shows Servopack power losses at the rated output.

Table 3.2 Servopack Power Losses at Rated Output

Main Maximum Servopack Model Output Main . Control Total
s . L Regenerative L
Circuit Applicable Current Circuit ) Circuit Power
; Resistor
Power Servomotor (Effective Power Power Loss
. Power Loss
Supply Capacity Value) Loss W] Loss [W]
[kW] [A] (w] (w]
Single- 0.03 SGDH-A3BE 0.66 3.5 16.5
phase 0.05 SGDH-ASBE 0.95 5.2 . 182
100V =11 13
0.10 SGDH-01BE 2.4 12 25
0.20 SGDH-02BE 3.0 16.4 29.4
Single- 0.03 SGDH-A3AE 0.44 3.1 16.1
23339 0.05 SGDH-ASAE 0.64 4.6 17.6
0.10 SGDH-01AE 0.91 6.7 =11 13 19.7
0.20 SGDH-02AE 2.1 13.3 26.3
0.40 SGDH-04AE 2.8 20 33
0.75 SGDH-08AE-S 4.4 47 12*2 15 74
1.50 SGDH-15AE-S 7.5 60 14*2 89
Three- 0.45 SGDH-05AE 3.8 27 54
phase 0.75 SGDH-08AE 5.7 41 12%2 68
200V
1.0 SGDH-10AE 7.6 55 82
1.5 SGDH-15AE 11.6 92 14*2 15 121
2.0 SGDH-20AE 18.5 120 )8"2 163
3.0 SGDH-30AE 24.8 155 198
5.0 SGDH-50AE 32.9 240 562 311
6.0 SGDH-60AE 46.9 290 ” 317
7.5 SGDH-75AE 54.7 330 *3 357
11.0 SGDH-1AAE 58.6 360 30 390
15.0 SGDH-1EAE 78.0 490 520
Three- 0.45 SGDH-05DE 1.9 19 48
phase 1.0 SGDH-10DE 3.5 35 142 64
400V
1.5 SGDH-15DE 5.4 53 82
2.0 SGDH-20DE 8.4 83 )8"2 126
3.0 SGDH-30DE 11.9 118 15 161
5.0 SGDH-50DE 16.5 192 36 243
6.0 SGDH-60DE 20.8 232 247
7.5 SGDH-75DE 25.4 264 *3 279
11.0 SGDH-1ADE 28.1 288 303
15.0 SGDH-1EDE 37.2 392 407
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3.3.5 Wiring Main Circuit Terminal Blocks

* 1. Servopacks with a capacity of 30 to 400 W do not have built-in regenerative resistors. If the regenerative energy
exceeds the specified value, connect an external regenerative resistor. Refer to 4.6.2 Calculating the Required
Capacity of Regenerative Resistors.

* 2. Regenerative resistor power losses are allowable losses. Take the following action if this value is exceeded.
‘Remove the lead from the internal regenerative resistor in the Servopack.
‘Install an external regenerative resistor.

* 3. An external regenerative resistor must be connected to Servopacks with a capacity of 6.0 kW or higher. The fol-
lowing Regenerative Resistor Units are provided for this purpose.
For the SGDH-60AE: JUSP-RA04 (allowable loss: 180 W)
For the SGDH-60DE and 75DE: JUSP-RA18 (allowable loss: 180W)
For the SGDH-75AE to 1EAE: JUSP-RAOS (allowable loss: 350W)
For the SGDH-1ADE and 1EDE: JUSP-RA19 (allowable loss: 350W)

Note External Regenerative Resistor Units are optional. Refer to 4.6 Selecting a Regenerative Resistor for details.

3.3.5 Wiring Main Circuit Terminal Blocks

Observe the following precautions when wiring main circuit terminal blocks.

A CAUTION

® Remove the terminal block from the Servopack prior to wiring.

® Insert only one wire per terminal on the terminal block.

® Make sure that the core wire is not electrically shorted to adjacent core wires.

® Reconnect any wires that were accidentally pulled out.

Servopacks with a capacity below 1.5 kW will have connector-type terminal blocks for main cir-

cuit terminals. Follow the procedure below when connecting to the terminal block.

HB Connection Procedure

1. Strip the end of the wire.

AITIIIING.

-

810 9 mm (0.31 to 0.35 in)

2. Open the wire terminal on the terminal block housing (plug) with the tool using the proce-
dure shown in Fig. A or B.

* Insert the hook end of the provided tool into the slot as shown in Fig. A.
Press on the lever end to open the wire terminal.

* Use a standard flat-blade screwdriver (blade width of 3.0 to 3.5 mm (0.12 to 0.14 in)).
Put the blade into the slot, as shown in Fig. B, and press down firmly to open the wire
terminal.

Either the procedure shown in Fig. A or B can be used to open the wire insert opening.
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3.3 Main Circuit Wiring

Fig. A = Fig. B
3. Insertthe wire core into the opening and then close the opening by releasing the lever or re-

moving the screwdriver.
B Preparing the End of the Wire

Wire can be used simply by stripping back the outer coating. The following are applicable wire

sizes.
® Single wire ... ... ?0.5 to @1.6 mm
® Braided wire . . . .. AWG28 to AWG12

OM" The terminal block for Servopack SGDH- DE for 400 V 50 W to 1.5 kW, has an indication “300 V, 15 A”.
— This is a rating recognition of UL authorization, which means that the terminal blocks are authorized for “lim-

ited rating for industrial use” and applicable up to 600 V. Accordingly, these terminal blocks are applicable
for Servopack for 400V.
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3.3.5 Wiring Main Circuit Terminal Blocks

3.4 1/O Signals

This section describes I/O signals for the SGDH Servopack.




3.4 1/O Signals

3.4.1 Examples of I/O Signal Connections

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

SGDH Servopack
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T-REF |9 -
LPF
Torque reference /?' 1 iy
+1to =10 V/rated SIS Y
motor torque 1, J,
( PULS PULS |7 jix‘z _____
cw [ L X i
A /PULS |8 ¥ !
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] - ]
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43 ’41 - 4 |
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. 2 Y- 4 |
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(Reset when ON)

Reverse current limit
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*1.
* 2.

_ /ALM-RST,

14
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_ _IN-CL

L _/P-CL

45

7J/7—L Connector shell
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[ 38
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w Lm
o | >~ | W@
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]

]

|
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< SG

/N-CMP+
(/COIN4)

V-CMP-
(/COIN-)

< /TGON+

\ /TGON-
/S-RDY+

X\ /S-RDY-
ALM+

ALM-

[IP represents twisted-pair wires.
The time constant for the primary filter is 47 us.

FG
Connect shield to connector shell.
Connect when using an absolute encoder.

Used only with an absolute encoder.

* 3.
* 4,

PG dividing ratio output

Alarm code output

Maximum operating
voltage: 30 VDC
Maximum operating
current: 20 mA DC

Applicable line receiver
SN75175 or MC3486
manufactured by T/I or the
equivalent

< PSO Amount of S-phase rotation™*-

Serial data output
Applicable line receiver
SN75175 or MC3486

manufactured by T/I or the
equivalent

Speed coincidence detection
(ON when speed coincides)

Positioning completed (ON
when positioning is completed)

TGON output
(ON at levels above the setting)

Servo ready output
(ON when ready)

Servo alarm output
(OFF for an alarm)

Photocoupler output
Maximum operating voltage:
30 VDC
Maximum operating current:
50 mADC
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3.4.2 List of CN1 Terminals

3.4.2 List of CN1 Terminals

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

H CN1 Terminal Layout

Note 1. Do not use unused terminals for relays.

2. Connect the shield of the I/O signal cable to the connector shell.
Connect to the FG (frame ground) at the Servopack-end connector.

3-20

1 |SG GND 26 |/V-CMP- | Speed coinci-
(/COIN-) |dence detec-
2 |SG GND 27 |/TGON+ | TGON signal tion output
3 |PLI Open-collec- output 28 |/TGON | TGON signal
tor reference output
4 |SEN SEN signal power supply 29 |/S-RDY+ | Servo ready
input output
5 | V-REF Reference 30 [/S-RDY | Servo ready
6 |SG GND speedinput |31 | ALM+ | Servo alarm output
7 |PULS Reference output 32 |ALM Servo alarm
8 |/PULS  |Reference pulseinput |33 [ppQ PG divided output
pulse input output
9 | T-REF Torque refer- A-phase 34 | /PAO PG divided
ence input output
10 |SG GND 35 |PBO PG divided A-phase
output
11 |SIGN Reference B-phase 36 | /PBO PG divided
sign input output
12 |/SIGN Reference 37 | ALO1 Alarm code B-phase
symbolinput 1735 5 Open-collec- output 38 |ALO2 | Alarm code
tor reference output
14 |/CLR Clear input power supply 39 |ALO3 (open-collec-
tor output)
15 |CLR Clear input 40 |/S-ON Servo ON in-
16 - - 41 |P-CON | P operation put
7] - - input 42 |P-OT | Forward over-
18 |PL3 Open-collec- 43 |N-OT Reverse over- travel input
tor reference travel input
power Supply 19 |PCO PG divided 44 /ALM- Alarm reset
output RST input
20 |/PCO PG divided C-phase 45 | /P-CL Forward cur-
output rent limit ON
C-phase 21 |BAT (+) |Battery (+) input 46 |/N-CL Reverse cur-
rent limit ON
22 |BAT (-) |Battery (-) 47 | +24V External input input
23 - - -IN power supply - 4 ¢Tpg0 S-phase signal
24 - - 49 |/PSO S-phase signal output
25 | /V-CMP+ | Speed coinci- output 50 - -
(/COIN+) |dence detec-
tion output




3.4 1/O Signals

B CN1 Specifications

Specifications for Applicable Receptacles
Servopack
Connectors Solder Type Case Manufacturer
10250-52A2JL or 10150-3000VE 10350-52A0-008 Manufactured by Su-
Equivalent 50-p mitomo 3M Co.
Right Angle Plug

3.4.3 1/0 Signal Names and Functions
The following section describes Servopack I/O signal names and functions.4.1.3

Bl Input Signals

Signal Name Pin No. Function Refer-
ence
Common |/S-ON 40 Servo ON: Turns ON the servomotor when the gate block in the inverter is re- 452
leased.
/P-CON 41 Function selected via user constant. 421,
4.2.7
Proportional operation Switches the speed control loop from PI (proportional/ 421
reference integral) to P (proportional) control when ON.
Direction reference With internal reference speed selected: Switches the 4.2.6

direction of rotation.

Control mode switching | Position <> speed 4.2.7
Control <= torque » Enables control mode switching.

Torque <> speed

Zero-clamp reference Speed control with zero-clamp function: Reference 443
speed is zero when ON.
Reference pulse block Position control with reference pulse stop: Stops refer- 4.2.12
ence pulse input when ON.
P-OT 42 Forward Run prohibited | Overtravel prohibited: Stops Servomotor when mov- 4.1.2
N-OT 43 Reverse Run prohibited able part travels beyond the allowable range of motion.
/P-CL 45 * Function selected via user constant. -
/N-CL 46 Forward current limit ON | Current limit function used when ON. 413

Reverse current limit ON

Internal speed switching | With internal reference speed selected: Switches the 4.2.6
internal speed settings.
/ALM 44 Alarm reset: Releases the servo alarm state. 451
-RST
+24VIN 47 Control power supply input for sequence signals: Users must provide the +24-V 4.2.4
power supply.
Allowable voltage fluctuation range: 11 to 25 V
SEN 4 (2) |Initial data request signal when using an absolute encoder. 423
BAT (+) 21 Connecting pin for the absolute encoder backup battery. 423
BAT (-) 22
Speed V-REF 5(6) | Speed reference speed input: 2 to 10 V/rated motor speed (Input gain can be 421

modified using a user constant.)

3-21



Wiring

3.4.3 /O Signal Names and Functions

Signal Name Pin No. Function Refer-
ence
Torque T-REF 9 (10) |Torque reference input: =1 to +10 V/rated motor torque (Input gain can be modi- 4.2.7
fied using a parameter.)
Position PULS 7 Corresponds to reference pulse input Input mode 422
Reference | /PULS 8 Line-driver « Code + pulse string
SIGN 11
/SIGN 12 Open-collector * CCW/CW pulse
* Two-phase pulse (90° phase dif-
ferential)
CLR 15 Error counter clear: Clears the error counter during position control. 422
/CLR 14
PL1 3 +12-V pull-up power supply when PULS, SIGN and CLR reference signals are 422
PL2 13 open-collector outputs (+12-V power supply is built into the Servopack).
PL3 18

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 user constants. (See 4.3.3 Input Circuit Signal Allocation.)

2. Pin numbers in parenthesis () indicate signal grounds.

3. The voltage input range for speed and torque references is a maximum of =12 V.

Bl Output Signals

Signal Name Pin No. Function Refer-
ence
Common |ALM+ 31 Servo alarm: Turns OFF when an error is detected. 45.1
ALM- 32
/TGON+ 27 Detection during Servomotor rotation: Detects whether the Servomotor is rotating 455
/TGON- 28 at a speed higher than the motor speed setting. Motor speed detection can be set
via user constant.
/S-RDY 29 Servo ready: ON if there is no servo alarm when the control/main circuit power 4.5.6
+ 30 supply is turned ON.
/S-RDY
PAO 33 (1) |A phasesignal Converted two-phase pulse (A and B phase) encoder output 423
/PAO 34 . signal and origin pulse (C phase) signal: RS-422 or the
B ph 1
PBO 35 phlase sigha equivalent
/PBO 36 C phase signal
PCO 19
/PCO 20
PSO 48 S phase signal With an absolute encoder: Outputs serial data corresponding 423
/PSO 49 to the number of revolutions (RS-422 or equivalent)
ALO1 37 Alarm code output: Outputs 3-bit alarm codes. 451
2::82 3 93 ? 1 Open-collector: 30 V and 20 mA rating maximum
FG Shell Connected to frame ground if the shield wire of the I/O signal cable is connected
to the connector shell.
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Signal Name Pin No. Function Refer-
ence
Speed /N-CMP 25 Speed coincidence (output in Speed Control Mode): Detects whether the motor 454
+ 26 speed is within the setting range and if it matches the reference speed value.
N-CMP
Position |/COIN+ 25 Positioning completed (output in Position Control Mode): Turns ON when the 453
/COIN- 26 number of error pulses reaches the value set. The setting is the number of error
pulses set in reference units (input pulse units defined by the electronic gear).
Not used. 16 These terminals are not used. -
;; Do not connect relays to these terminals.
24
50

Note 1. Pin numbers in parenthesis () indicate signal grounds.

2. The functions allocated to /TGON, /S-RDY, and /V-CMP (/COIN) can be changed via user constants. /CLT, /VCT, /BK,
/WARN, and /NEAR signals can also be changed. (See 4.3.4 Output Circuit Signal Allocation).
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3.4.4 Interface Circuits

3.4.4 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 kQ2
The maximum allowable voltages for input signals is 12 V.

Servopack

1.8 kQ (1/2 W) min.

V-REF or
T-REF

25-HP-10B

2kQ
9

12v

sG About 14 kQ

ov

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 Servopack end
controller end 150 Q 4.7 kKQ
e 1
1
N V=3
Applicable line-driver -

SN75174 manufactured by
T/ or the equivalent 28V[ (Hlevel) - (Llevel)[] 3.7V

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

Host Vce
controller end
R1 . Servopack end
l s l 150 Q 4.7 kQ

™~

[ [ FiMee
G

Use the examples below to set pull-up resistor R1 so the input current, i, fallsbetween 7 and

15 mA.
Application Examples
R1 =2.2kQ with a V¢ of Rl1=1kQwithaVccof 12V |R1 =180 Qwitha Vccof 5V
24V £5% +5% +5%




3.4 1/O Signals

® 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

Servopack end
controller end

PL1, PL2, PL3 terminals
+12V
1.0kQ -T-

1502
About _
oma I [Tl] Sz:ﬁ
’, e T A d
I 1
1.5V max. ov
when ON
Sequence Input Circuit Interface

The sequence input circuitinterface connectsthrough arelay oropen-collector transistor circuit.
Select a low-current relay otherwise a faulty contact will result.

Servoamp Servoamp

24 VDC 24 VDC

in. in. 3.3kQ
50 mA min +oaVIN  33kQ 50 mA min +24VIN

— | - :
JT_ /S-ON, etc. SZ?CE % I /S-ON, etc. :Szzqi

{1 1

) | -

Output Circuit Interfaces

Any of the following three types of Servopack output circuits can be used. Form an input 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 (A and B phase) pulse output signals (PAO,
/PAO, PBO, /PBO), origin pulse signals (PCO, /PCO) and S phase rotation signals (PCO,
/PCO) are output via line-driver output circuits that normally comprise the position control

system at the host controller. Connect the line-driver output circuit through a line receiver
circuit at the host controller.

See 3.5 Wiring to an Encoder for connection circuit examples.
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3.4.4 Interface Circuits

® 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 cir-

cuit.
510 12VDC
- _[T Photocoupler 5to0 24 VDC
= -5 Relay
Servopack {d Servopack ~—o0
end L ! end

oV oV
< oV

— 5to0 12 VDC
Servopack ﬁ
end

Ip rﬁ—oi >
3
I % Note The maximum allowable voltage and current capaci-
oV oV . I
7717—( ties for open-collector output circuits are as follows.
-Voltage: 30 VDC max.

-Current: 20 mA DC max.

® Connecting to a Photocoupler Output Circuit

Photocoupler output circuits are used for servo alarm, servo ready, and other sequence out-
put signal circuits.

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

] 51024VDC  Relay 510 12VDC
Servopack —0° Servopack ﬁ
o end
B3l | il rg—°|'>
R 4

|---|
<t
<t

oV

Note The maximum allowable voltage and current capacities for photocoupler output
circuits are as follows.
-Voltage: 30 VDC max.
-Current: 50 mA DC max.
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3.5 Wiring Encoders

3.5 Wiring Encoders
The following sections describe the procedure for wiring a Servopack to the encoder.

3.5.1 Connecting an Encoder (CN2) and Output Signals from the
Servopack (CN1)

The following diagrams show wiring for incremental and absolute encoders.

Bl Incremental Encoders

Servopack (Note)
CN1 P
1-33 PA \
Incremental Aphase 134 /PAS |{ T 1 <'i>_
encoder (Note) | p T
N Bphase __, 1-35 PEO | !
II | CN2 LN% peo | 1 | <'i>_
cEl Bue | P 2.5 Cphase _~_ 1-19 pco | P :
D (6) Cwhite/blue T : ( 2-6 20 % rco : i i a|>—
|
A ) |
I | Output line-driver I i '
| : SN75ALS194 manufactured : : fé%g:g:?le line
Red II I 2b3; T/l or the equivalent | | | sn75175
& T t = » PG5V | || manufactured
R 22 > PGOV I | |byT/orthe
| | \\‘// equivalent
|
Yoy oy 11 LsG o
|
| I
N/ Connector shell
Shield wires Connector
shell
7l7 (Customer end)
Bl Absolute Encoders
Servopack (Note )
CN1 =
_Aphase 133 }, pao /PN
Absolut d (Note) l>\1-34 PAO_ T T | a|>—
Solute encoder I B phase 1-35 PBO : ) |
L ED W a|>_
| | CN2 P
C (5)| Blue | I 2.5 _Cphase _ 1-19 PCO_| I
Whi 1-20 f
D(G)(Whlte/blulb IP: (26 ; pco | 1 : ai>_
I | _Sphase 148 | pso | P |
| | Output line-driver 1-49 /PSQ : il °i>_
| | SN75ALS194 manufactured | | | Applicable line
| | by T/ or the equivalent | | | receiver
Red | | 2.1 | | | SN75175
Blac# T T >0 > PG5V | | manufactured by
>_\/ f T »PGOV : I l'l(':‘/rlnortheequwa-
b 14, seN | P!
} 5V
L 4"1‘@: T
| 1-2 ), SG | [ ov
: tikse 4 1T
1
Lo ov o
Orange| P 1 2.3 1-21) BAT (+) | -
s White/ r T 2.4 1-22)) BAT (<) \ IP,,' = Battery
orange : : N -
\ J
8 \ / Connector shell
ielc Connector
(Shell) Shield 7J7 shel
L=~ (Customer end)
P 777
Note i | P represents twisted-pair wires.
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3.5.2 CN2 Encoder Connector Terminal Layout and Types

3.5.2 CN2 Encoder Connector Terminal Layout and Types
The following tables describe CN2 connector terminal layout and types.

Bl CN2 Connector Terminal Layout

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

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

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

l CN2 Connector Models

Servopack Applicable Plug (or Socket)
Connectors
Soldered Relay Soldered Relay Manufacturer
Plug Plug
(Servopack (Servomotor
Connector) Connector)
53460-0611 55100-0600 54280-0600 Molex Japan Co., Ltd.

Note 1. FA1394 is the product number for the Servopack-end plug and the Servomo-
tor-end socket set from Molex Japan Co., Ltd.

2. The Servomotor-end relay socket connects to the encoder connector for the SGMAH
and SGMPH Servomotor.

3. The following encoder connectors are for the SGMGH, SGMSH and SGMDH Servo-

motor.
L-shaped plug: MS3108B20-29S or
Straight: MS3106B20-29S

Cable clamp:  MS3057-12A

OM" Encoder cables are available from Yaskawa. See the data sheets below for more details on the cables.

* Refer to 2-II Series SGMIIH/SGDH User’s Manual: Servo Selection and Data Sheets (Manual No.:
SIE-S800-32.1).
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3.6 Examples of Standard Connections

3.6 Examples of Standard Connections

The following diagrams show examples of standard Servopack connections by specifications and
type of control. Design the circuit so that the main circuit power supply turns OFF at emergency stop.

3.6.1 Single-phase Power Supply Specifications

Single-phase 200 to 230 VAC ‘0% or Single-phase 100 to 115 VAC ‘0%

(50/60 Hz) (50/60 Hz)
Noise filter
1RY PL
a Power  Power o 1RY
J@ OFFT ON 1KM Be sure to attach a surge suppressor to the excitation

N
~J P I_1KM ]' ﬂ_‘/ coil of the magnetic contactor and relay.
O

+2 to =10 V/rated motor speed

Alarm code output

Besureto_> Q________ _I | Lbiceee—. -
ground. [ar) |_' ________ Be sure to prepare the end of
o | the shielded wire properly.
Reference speed V-RER 5 |
Z" Psa |
T-R ALO1 ; ; .
Torque reference /?' | Maximum operating voltage:
Psal 38 & | ALO2
+1 to 10 V/rated motor torque _'_—Iﬁ 39 | 30 YDC .
. |ALO3 Maximum operating current:
f CP\l/JV'-S I PU | 20 mA DC
[A phase] ?F‘ |
&G sl 53} pao
[B phase] Sl 34 |/PAO
y c | PG dividing ratio output
Position reference CLR ¢ | PBO Applicable line receiver
oL

|/PBO SN75175 or MC3486 manufac-

tured by T/I or the equivalent
Open-collector

| pco
reference PL: | /PCO
power supply pLil Amount of S-phase rotation
L %,
4. | PSO Serial data output
BAT |/PSO Applicable line receive
I ine r ver
Backup battery 2.8 to 4.5V*3 P
P v T 4BAT | SGJ sN75175 or MC3486
+5V___SEN manufactured by T/l or the
SEN signal input™3 PS : equivalent
g, OV F]’—G—r'
Y 1Ry ey S s oN T 25 : N-CMP+ Speed coincidence detection
Servo ON with 1Ry ON /SN 3L - Servo Piz‘ @ (/COIN+)  (ON when speed coincides)
2Ry /P-COIlI 1 (- ,37 _'K =1 _ Proportional control /N-CMP- Positioning completed
P control with 2Ry ON — i J_Zh™ (FP COnt(ron) | (/COIN-) (ON when positioning is
— === orward run
P-LS pOT = ﬂz - | e I 27 completed)
Forward run prohibited with ] OT| 442 ¥ 3K > prohibited : {:— | maon+ TGON output
P-LS OPEN NS notl | 43 & ::K 1, Reverse tun dz:"l 2« raon- (ON at levels above the setting)
Reverse run prohibited with N-LS 7 - i J_Z& > prohibited
OPEN /ALM -
) ._Sﬁy RST || 44 !31 EiY :—*Alarm reset |/S‘RDY+ Servo ready output
Alarm reset with 3Ry ON T == S
6Ry LI ’_D_&T:,‘ ) IFor'\tNCa)rlslj current ot I/ -RDY-  (ON when ready)
Reverse current limit ON with 6Ry ON s~ /P-CL {45 ¥ 2K - limi 3
————, Reversecurrent || _/J} |ALM+  Servo alarm output
7Ry n-c | 46 ¥ =K limit ON EIZ -7 i
Forward current limit ON with 7Ry ON ._/_Lt — L limit oL |ALM- (OFF with an alarm)

Photocoupler output
Maximum operating voltage)
FG 30 VDC
Connect shield to connector shell. . B
Maximum operating current:

50 mA DC

Connector shell
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3.6.1 Single-phase Power Supply Specifications

*1.
* 2.
* 3.
* 4,
* 5.

* 6.
*7.
* 8.

[P represents twisted-pair wires.
The time constant for the primary filter is 47 us.
Connect when using an absolute encoder.
Used only with an absolute encoder.
SGMH-08AE-S and SGDH-15AE-S Servopack have changed from three-phase specifications to single-phase power supply specifica
tions. Main circuit connection terminals (L1, L2, L3) remain. These Servopacks have terminal B3 and internal regenerative resistor.
Observe the following points.
1. Connect main power supply shown below to L1 to L3 terminals.
Single-phase 220 to 230 VAC +10 to-15 , 50/60 Hz
If a power supply of 187 V (-15  0of 220 V) or less is used, alarm A41 indicating voltage shortage, may occur when accelerating to max
speed with max torque of Servomotor.
2. Short-circuit B2 - B3 terminals using the internal regenerative resistor. If the capacity of the regenerative resistor is insufficient, remove
the lead between B2 and B3 terminals, and connect external regenerative resistor unit to the B1 - B2 terminals.

These circuits are hazardous and therefore, are separated by protecting separator.
These circuits are SELV circuits and are separated from all other circuits by double and reinforced insulation.
Use a double-insulated 24-VDC power supply.
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3.6.2 Three-phase Power Supply Specifications (200 V)

Single-phase 200 to 230 VAC 1%
(50/60 Hz) :

1 3 lj

QF

1RY PL

~
Power,

ON !

Power

.
]
'
|
N |
O @2 | | | PN
J Ll
o)e) | T
Be sure to S _I | \ Lo -
gound. T T TN T T T — Be sure to prepare the end of
@ Ell_ 2 | the shielded wire properly.
V-RER S
Reference speed |
P
+2 to +10 V/rated motor speed T I SG 37 | Alarm code output
T-R ALO1 ; ; .
Torque reference | Maximum operating voltage:
= lPsal 38K | ALO2
+1 to 10 V/rated motor torque —1-_1% | 30 YDC .
- 39 |AL03 Maximum operating current:
( CP\l/JVLS _ PU S | 20 mA DC
:
[A phase] feu _‘_el_i |
SIGN SI
[CCW ] & "'%‘: 33 | PAO
B phase, S1 -4 34X | IPAO R
. c | PG dividing ratio output
Position reference CLR ﬁ '“ZI‘: > 35 | PBO Applicable line receiver
oL 10 m |/PBO [ SN75175 or MC3486 manufac-
o ot | +12V 19 | tured by T/1 or the equivalent
pen-collector _[@2 PCO
PL1
reference PL | 2 |/PCO
power supply p|_§| 48 Amount of S-phase rotation
L *
| 4. 49 : /IESSC? Serial data output
BAT . . .
> Applicable line receiver
Backup battery 2.8 to 4.5V*3 P 1
P v T 4BAT | SGJ sN75175 or MC3486
+5V___SEN manufactured by T/l or the
SEN signal input™ PSQ : equivalent
0Vs
*8.
124V 124V 25 | Speed coincidence detection
1R e iy T /N-CMP+  (ON when speed coincides)
Servo ON with 1Ry ON Y _ssoN ¥ 2 = Sevo ON ¥ {i_ze | (/COIN+) Positioning completed
2Ry /P-COIlI ’_D_‘}l v~ —,7~| _ Proportional control | v-omP- (ON when positioning is
P control with 2Ry ON — L J_=% (P contro) [VCON ] com leted)
PLS [ .—D—az———— Forward run o7 P
Forward run prohibited with | P p-or| 42 ¥ 2K pRrohlblted Ei-il-'“r—: z :/TGON+ TGON output
P-LS OPEN - T, neverserun o p ON at levels above the setting)
NS N-oTl By o L /TGON- g
Reverse run prohibited with N-LS — ;\' OTl 43 ¥ 2K = prohibited sl
OPEN 3R ALM ._D_az————l R, s d
y 44 1Y =t > Alarm reset | /S-RDY+ Servo ready output
i L RST | g =K ™ Alarm r ,*4 |
Alarm reset with 3Ry ON o T o Forward current F- L :/S-RDY- (ON when ready)
y g P
Reverse current imit ON with 6Ry ON o 1P-Cl {45 [ K limit ON B
_ Reverse current ! v ALM+ Servo alarm output
BY NG ¥ 2L b limi -4 a .
Forward current limit ON with 7Ry ON ,_/_Lt 46 ~ 3L > limit ON o sl |ALM-  (OFF with an alarm)
- T T =T Photocoupler output
,,; tor shell
Connector she Maximum operating voltage)
FG 30 VDC
Connect shield to connector shell. . B
Maximum operating current:
50 mA DC
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3.6.2 Three-phase Power Supply Specifications (200 V)

* 1. [P represents twisted-pair wires.

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

* 3.  Connect when using an absolute encoder.

* 4, Used only with an absolute encoder.

* 5. Connect an external regenerative resistor between terminals B1 and B2 for Servopacks with a capacity of 6.0 kW or higher.
(There is no terminal B3 on these Servopacks.)

* 6. These circuits are hazardous and therefore, are separated by protecting separator.

* 7. These circuits are SELV circuits and are separated from all other circuits by double and reinforced insulation.

* 8. Use a double-insulated 24-VDC power supply.

3-32



3.6 Examples of Standard Connections

3.6.3 Three-phase Power Supply Specifications (400 V)

Single-phase 380 to 480 VAC %
(50/60 Hz) 6

LA

QF1 "N j
é Noise filter

1RY PL
a Power  Power, o 1RY
J@ OFFT ON 1 1KM Be sure to attach a surge suppressor to the excitation
~J P TKM ]‘ / coil of the magnetic contactor and relay.

Be sure to
ground.
+24V

Control power I

Be sure to prepare the end of
| the shielded wire properly.

Reference speed ?—ﬂﬁ
= [Psq

+2 to =10 V/rated motor speed Alarm code output

37
Torque reference fBE'B a8 ALO1 Maximum operating voltage:
= [Pse |ALO2; ) 30 VDC
+1 to +10 V/rated motor torque * 39 ) )
. | |ALO3 Maximum operating current:
((PULS PUL 20 mA DC
cwW |
[A phase fuL | *7
G Sig 381 pao
[B phase] Sl [; 34< |/PAO
- ol | PG dividing ratio output
Position reference CLR —R IF‘ 35 | PBO Applicable line receiver
oL :<<36 |/PBO [ SN75175 or MC3486 manufac-
tured by T/I or the equivalent
Open-collector PL1| _[C;% | PCO
reference /PCO
PL:
power supply Pljl | Amount of S-phase rotation

48
*4, :/§§8 Serial data output

BAT . . .
> Applicable line receiver
Backup battery 2.8 to 4.5V*3 P 1
P v T iBAT K| SGJ sn75175 or MC3486
+5V___SEN | manufactured by T/l or the
SEN signal input™3 P | equivalent
g, OV
124V 124V 25 | Speed coincidence detection
1R e iy T /N-CMP+  (ON when speed coincides)
Servo ON with 1Ry ON Y_/s-oN ¥ 2 = Sevo ON :LSIZ {E_ze | (/COIN+) Positioning completed
2Ry b con. [ 41 ’—D—‘}. ;" Zy- |, Proportional control N-CMP- /' (ON when positioning is
P control with 2Ry ON — T J_Z5%.T1 (P control) | (COIN-) completed)
PLS po .—D—az————l Forward run o7 P
LS p.oT = ibi -
Forward run prohibited with - : 42 ¥ 3K PRFOh'b"ed T - :/TGON+ TGON output
P-LS OPEN - T, neverserun o p ON at levels above the setting)
L g e L----: /TGON- 9
Reverse run prohibited with N-LS &f N OTi 43 ¥ 2K = prohibited sl
OPEN 3Ry QSL$” 1 laa '_D_al_ 2K b Alamreset 1 g0 /S-RDY+  Servo ready output
Alarm reset with 3Ry ON — 1 o :Slz' i |
R | ZZ_, Forward current :I..L |/S-RDY- (ON when ready)
Y o ~or
Reverse current limit ON with 6Ry ON ¢~ /P-CLI 145 [ (e limit ON B
7R [ ————, Reverse current ;*4 {‘:_2 | ALM+ Servo alarm output
Forward current limit ON with 7Ry ON ¢~ IN-ClLy { 46 ¥ 2K > limit ON Fou—8 |ALM- (OFF with an alarm)
-t T T =" /77 B Phot: | tput
ZZFJ* Connector shell MZ)?i(r:r?l:Jrz Z:J:.l:az:g voltage’
FG 30 VvDC

Connect shield to connector shell. . B
Maximum operating current:

50 mA DC
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3.6.3 Three-phase Power Supply Specifications (400 V)

* 1. [P represents twisted-pair wires.

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

* 3.  Connect when using an absolute encoder.

* 4, Used only with an absolute encoder.

* 5. Connect an external regenerative resistor between terminals B1 and B2 for Servopacks with a capacity of 6.0 kW or higher.
(There is no terminal B3 on these Servopacks.)

* 6. These circuits are hazardous and therefore, are separated by protecting separator.

* 7. These circuits are SELV circuits and are separated from all other circuits by double and reinforced insulation.

* 8. Use a double-insulated 24-VDC power supply.
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3.6 Examples of Standard Connections

3.6.4 Position Control Mode

Single-phase 200 to 230 VAC _1%%

(50/60 Hz)

1

5%

L

QF1 "N j
é Noise filter

External torque control/
torque feed-forward *6
+1 to 10 V/rated motor torque

-

Position reference

\

Backup battery 2.8 to 4.5V*3

SEN signal input™

Servo ON with 1Ry ON

P control with 2Ry ON

Forward run prohibited with
P-LS OPEN

Reverse run prohibited with N-LS
OPEN

Alarm reset with 3Ry ON

Reverse current limit ON with 6Ry ON

Forward current limit ON with 7Ry ON

Be sure to
ground.

To ]

T
(23N
(o]

2

PULS _ PU
[ gvghase] il
SIGN
) R e
CLR

Frou
*1. |

4

Open-collector

PL|
reference PL:
power supply PL:
BAT
T "sar
SV SEN 3
P
s
vg, OV |
124V +24V | |47 33kQ
[ty
Ry s.oN | 40 ¥ 3K
2Ry jpcoN a1l ¥ FE -
PLS p.or) |ao] T
nis nvorl lst ™= ¥ 20k
3R‘Ly /ASLMl “ T
RST FE
— =
6By spcl a5 ¥ 2K
S
Ry /N-CI;| 46 ¥ 2

1RY PL
~
Power  Power,
Q m 1RY
3@ OFFT ON 1KM

Servo ON

-
~"|_ Proportional control

(P control)
Forward run
prohibited
Reverse run
prohibited

Alarm reset
Forward current
limit ON
Reverse current
limit ON

ﬂ Connector shell

Be sure to attach a surge suppressor to the excitation
coil of the magnetic contactor and relay.

Optical

encoder
IR
Lo -

Be sure to prepare the end of
the shielded wire properly.

Alarm code output
Maximum operating voltage:
30 VDC
Maximum operating current:
20 mA DC

PG dividing ratio output
Applicable line receiver

SN75175 or MC3486 manufac-
tured by T/I or the equivalent

Amount of S-phase rotation
Serial data output
Applicable line receiver
SN75175 or MC3486
manufactured by T/l or the
equivalent

o 25 |/COIN+ I(z:;itiohning CO.Tpl?ted.
1y~ K1 when positioning is
g | /COIN- completed)
'""[:27 |/TGON+

:#4 ' TGON output

aot 28 | J/TGON-  (ON at levels above the setting)
i'"%jj :/S-RDY+ Servo ready output
lez:..' | /S-RDY- (ON when ready)

P 31

E*‘ {i: |ALM+  Servo alarm output
L 82 (OFF with an alarm)

|ALM-
B Photocoupler output

FG

Maximum operating voltage)
30 VDC

Connect shield to connector shell.

3-35

Maximum operating current:
50 mA DC




Wiring

3.6.4 Position Control Mode

* 1. [P represents twisted-pair wires.

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

* 3.  Connect when using an absolute encoder.

* 4, Used only with an absolute encoder.

* 5.  Connect an external regenerative resistor between terminals B1 and B2 for Servopacks with a capacity of 6.0 kW or higher.
(There is no terminal B3 on these Servopacks.)

* 6. Set via user constant.

* 7. These circuits are hazardous and therefore, are separated by protecting separator.

* 8. These circuits are SELV circuits and are separated from all other circuits by double and reinforced insulation.

* 9, Use a double-insulated 24-VDC power supply.
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3.6 Examples of Standard Connections

3.6.5 Speed Control Mode

Single-phase 200 to 230 VAC _1%%
(50/60 Hz) .

NS lj

QF

1RY PL

~

Power,
ON !

Power
OFF 7'

Be sure to attach a surge suppressor to the excitation
coil of the magnetic contactor and relay.

Reference speed

+2 to +10 V/rated motor speed
External torque control/
torque feed-forward *5

+1 to 10 V/rated motor torque

Backup battery 2.8 to 4.5V*3

SEN signal input™3

+24 V

Servo ON with 1Ry ON

Be sure to
ground.

P control with 2Ry ON

Forward run prohibited with
P-LS OPEN

Reverse run prohibited with N-LS
OPEN

Alarm reset with 3Ry ON

Reverse current limit ON with 6Ry ON

Forward current limit ON with 7Ry ON

Be sure to prepare the end of
| the shielded wire properly.

*8.
37 Alarm code output
a8 |ALO1 Maximum operating voltage:
|ALO2) 30 vDC
39 |AL03 Maximum operating current:
| 20 mADC
gj | PAO
|/ PAC | pg dividing ratio output
35 | pBO| Applicable line receiver
:<<36 |/PBO [ SN75175 or MC3486 manufac-
’ tured by T/I or the equivalent
—x] oo
|/PCO
Amount of S-phase rotation
48
*4. |/§S‘Q’g Serial data output
1 | Applicable line receiver
5| 8GJ sN75175 or MC3486
+5V___SEN 4 | manufactured by T/l or the
o Pq 5 | equivalent
*9,
+24V | |47 33kQ |
M 7T 25 N‘CMP+ S d incid d i
1Ry /S-Ol\l 0 ¥ = :»Servo ON o4 | peed coincidence detection
——== . T 26 | /N-CMP- (ON when speed coincides)
2Ry /P-COIlI 1 ’—D—‘}I _:'_K_I Proportional control
L i 4 J_ZFK™ (P control) |
————, Forward run
P-LS - - | ihi —— 27,
p-oT| | 42 ¥ =K P> pronibited T | TeoN+  TGON output
. ————, Reverserun ¥ .
N-LS N-OT| 4 ’_D_ﬁz_—_':g_r' prohibited Tk :/‘I’GON- (ON at levels above the setting)
SN —— . 29
Ry Rst |44 ¥ 2K b Alarm reset i:{tﬂ: |/SRDY+ Servo ready output
R ! '—D—}T“‘l Forward current 1.4 |/S-RDY- (ON when ready)
y - ) limit ON
>y P CLI 45 ¥ = e imi ol — 31 s |
7R | ————, Reverse current &4 :’—: | ALM+ ervo alarm output
oy /N-CI;| 46 '¥ 2K > limit ON L 82 |ALM-  (OFF with an alarm)
_______ (;m;:tcrsrzn - 7T Photocoupler output
Maximum operating voltage)
FG 30 VDC
Connect shield to connector shell. Maximum operating current:
50 mA DC




Wiring

3.6.5 Speed Control Mode

* 1. [P represents twisted-pair wires.

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

* 3.  Connect when using an absolute encoder.

* 4, Used only with an absolute encoder.

* 5.  Setvia user constant.

* 6. Connect an external regenerative resistor between terminals B1 and B2 for Servopacks with a capacity of 6.0 kW or higher.
(There is no terminal B3 on these Servopacks.)

* 7. These circuits are hazardous and therefore, are separated by protecting separator.

* 8. These circuits are SELV circuits and are separated from all other circuits by double and reinforced insulation.

* 9, Use a double-insulated 24-VDC power supply.
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3.6 Examples of Standard Connections

3.6.6 Torque Control Mode

Single-phase 200 to 230 VAC _\0%
(50/60 Hz) .

L
1)

QF1

1RY PL

~
Power,
m
ON !

o Power

1RY
T@ OFF T

1KM Be sure to attach a surge suppressor to the excitation

N
"—\[ﬁ)’_E1 KM |' ﬂ_‘/ coil of the magnetic contactor and relay.
——,—e— e = -

.
]
C | 4
| Optical
1 | — e H encoder
® [ I
AL
& @ -1 ST ;.
oo _ _ _____ _ ]l T
Be sure to S | | \ ''''''' -
gound. T T TN T T T T — Be sure to prepare the end of
@ l_ | the shielded wire properly.
Reference speed *5. |
+2 to +10 V/rated motor speed | Alarm code output
rm utpu
Torque reference 87 ALO1 i P i .
| Maximum operating voltage:
+1 to 10 V/rated motor torque 38 %\ ALO2 30 VDC
39 |AL03 Maximum operating current:
| 20 mA DC
gj | PAO
|/ PAC | pg dividing ratio output
35 | pBO| Applicable line receiver
:<<3‘6 /PBO [ SN75175 or MC3486 manufac-
|
’ tured by T/I or the equivalent
—x 5] oo
|/PCO
Amount of S-phase rotation
48
*4. :/IESSC? Serial data output
> Applicable line receiver
3.
Backup battery 2.8 to 4.5V ‘5_1< | SG ) gN75175 or MC3486
| manufactured by T/l or the
SEN signal input™3: | equivalent
. 25 |
}T:—;_K_}»Servo ON I | LT+ Speed control output *6.
Servo ON with 1Ry ON - i g iy -1 | VLT (ON during speed control)
2Ry /P-COIlI 1 ’—D—a,‘::(‘l Proportional control
P control with 2Ry ON N (FP cont(rjol) |
—— == orward run
P-LS p.oT = Ii - ihi . 27
Forward run prohibited with — OT| \42 ¥ 3K PRFOh'b'ted ' :iz :: ” :/TGON+ TGON output
P-LS OPEN - T, neverserun o p ON at levels above the setting)
NLS N-oTl By o fn /TGON- g
Reverse run prohibited with N-LS —7 N OTl 43 ¥ 2K = prohibited sl
/ALM ——== ———-
OPEN SRy et Laa ¥ K b Alamreset 14 J0 |/SRDY: Servo ready output
Alarm reset with 3Ry ON — 1 o :Sll' i
6R '—D—}T“‘l Forward current <I-_% |/S-RDY- (ON when ready)
y y Or
Reverse current limit ON with 6Ry ON $—— - /7 ol Las ¥ 2K - limit ON 3K AL Servo larm output
oo t
imi i BY NG ! 46 FETd Fezecr)s'\? urrent i* :: 32 OFF with an al
Forward current limit ON with 7Ry ON ,_/_Lt — A > limi F—. |ALM- (¢ with an alarm)

Connector shell

Photocoupler output

Maximum operating voltage)

FG
Connect shield to connector shell.

30 VDC
Maximum operating current:
50 mA DC




Wiring

3.6.6 Torque Control Mode

* 1. [P represents twisted-pair wires.

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

* 3.  Connect when using an absolute encoder.

* 4, Used only with an absolute encoder.

* 5.  Setvia user constant.

* 6. Set via user constant.

* 7.  Connect an external regenerative resistor between terminals B1 and B2 for Servopacks with a capacity of 6.0 kW or higher.
(There is no terminal B3 on these Servopacks.)

* 8. These circuits are hazardous and therefore, are separated by protecting separator.

* 9. These circuits are SELV circuits and are separated from all other circuits by double and reinforced insulation.

* 10. Use a double-insulated 24-VDC power supply.
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Trial Operation

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

before proceeding to step 2.

4.1 Two-step Trial Operation ............... 4-2
4.1.1 Step 1: Trial Operation for Servomotor without Load 4-3
4.1.2 Step 2: Trial Operation with the Servomotor

Connected to the Machine . ................... 4-9
4.2 Supplementary Information on Trial Operation
.................................... 4-10
4.2.1 ServomotorswithBrakes ..................... 4-10
4.2.2 Position Control by Host Controller ............. 4-11
4.3 Minimum User Constants and Input Signals 4 - 12
43.1 UserConstants .............................. 4-12
432 InputSignals ......... .. 4-13




Trial Operation

4.1 Two-step Trial Operation

Make sure that all wiring is completed prior to starting trial operation.

Perform the trial operation in the order given below (step 1 and 2) for your safety. See 4.1.1 and 4.1.2

for more details on the trial operation.

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.

Check wiring.

Do not connect to the equipment.

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.
<4+—>

SGMOH
Servomotor
SGDH

Servopack | [ | |
-

Connect to the equipment.




4.1 Two-step Trial Operation

4.1.1 Step 1: Trial Operation for Servomotor without Load

A CAUTION

® Do not operate the Servomotor while it is connected to the equipment.

To prevent accidents, initially perform step 1 where the trial operation is conducted under no-load condi-
tions (with all couplings and belts disconnected).

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).

Check wiring.

Do not connect to the equipment.

IMPORTANT Check the items on the following pages in the order given during the Servomotor trial operation.

See 4.2.1 Servomotors with Brakes if you are using a Servomotor with brakes.
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Trial Operation

4.1.1 Step 1: Trial Operation for Servomotor without Load

1. Secure the Servomotor.

Secure the mounting plate of the
Servomotor to the equipment.

Do not connect anything to the shaft

/ (no-load conditions).

Secure the Servomotor mounting plate to the equipment in order to prevent the Servomotor
from moving during operation.

2. Check the wiring.

Disconnect the CN1
connector.

Disconnect the CN1 connector and check Servomotor wiring in the power supply circuit.
CN1 I/O signals are not used, so leave the connector disconnected.

3. Turn ON power.

Normal display

af |1 - |
| |F0|1C - |7|0O|C

Alternate display

Example of Alarm Display
- q [y

1yl |
Turn ON Servopack power. If the Servopack has turned ON normally, the LED display on

the front panel of the Servopack will appear as shown above. Power is not supplied to the
Servomotor because the servo is OFF.

If an alarm display appears on the LED indicator as shown above, the power supply circuit,
Servomotor wiring, or encoder wiring is incorrect. In this case, turn OFF power and take
appropriate action. See 7.2 Troubleshooting.

OM" If an absolute encoder is used, it must be set up. Refer to 5.7.4 Absolute Encoder Setup.




4.1 Two-step Trial Operation

4. Operate with Panel Operator.

SERVOPACK

YASKAWA 200V
SGDH-

EEEEER
®® |

MODE/SE&A V¥ pATM

@ ciarce POW}’

Operate the Servomotor using the Panel Operator. Check to see if the Servomotor runs nor-
mally.

See6.2.2 Controlling Operation Through the Digital Operator formore details on the proce-
dure.

5. Connect the signal lines.

Connect the
CN1 connector.

Use the following procedure to connect the CN1 connector.
a) Turn OFF power.

b) Connect the CN1 connector.

¢) Turn ON power again.

6. Check the input signals.

Check input signal wiring in Monitor Mode using the Panel Operator. See 6.1.7 Operation
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 —_l_ E/S-ON

il 7 7 7 7 | «— Top lights when OFF (high level).
! ! l ! LI = Bottom lights when ON (low level).
.LI /ALM-RST
/P-CL
N-CL
—— SEN
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Trial Operation

4.1.1 Step 1: Trial Operation for Servomotor without Load

Input Signal Status LED Display
OFF (high level) Top LED indicators light.
ON (low level) Bottom LED indicators light.

IMPORTANT The Servomotor will not operate properly if the following signal lines are not wired correctly. Short the signal
lines if they will not be used. The input signal selections (user constants PnSOA to Pn50D) can be used to elimi-

nate the need for external short circuiting.

Signal Symbol | Connector Pin No. Description

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 CN1-40 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.

OM" IF an absolute encoder is being used, the servo will not turn ON when the servo ONsignal (/S-ON) is 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 signal is high
when ON.

7. Turn ON the servo.

Servopack

Servomotor

/S-ON 40
l_/ CN1-40

ov

Turns ON the servo.

Turn ON the servo using the following procedure.

1. 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.

2. Turn ON the servo ON signal.

Display with the servo ON.

Iy

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 7.2 Troubleshooting.

4-6



4.1 Two-step Trial Operation

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

B Operating Using Reference Input

The operating procedure here depends on the user constant settings (control mode selection at

memory switch Pn000.1). Use the following procedure for operations with speed and position

control.

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

Standard speed control setting is described here.

V-REF

Servopack

Servomotor

1. Graduallyincrease the reference speed input (V-REF, CN1-5) voltage. The Servomotor will

SG

rotate.

(CN1-6)

Servomotor rotates at a speed proportional

to the reference voltage.

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 07

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

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

Pn300

Sets the reference speed input gain

See 5.2.1 Speed Reference.

Pn000.0

Selects the rotation direction.

See 5.1.1 Switching Servomotor Rotation Di-
rection.




Trial Operation

4.1.1 Step 1: Trial Operation for Servomotor without Load

Operating Procedure in Position Control Mode: Set Pn000.1 to 1
1. Set the user constant Pn200.0 so the reference pulse form is the same as the host controller
output form.
Selecting the reference pulse form: See 5.2.2 Position Reference.

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

Host controller Servopack
Servomotor
Reference /Ifl.lJJI}SS (CN1-7)
pulse N~ SIGN (CN1-8)
I 7SIGN (CN1-11)
(CN1-12)

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

Un000 Actual motor speed
Uno007 Reference pulse speed display
Un008 Position offset

* Has the reference pulse been input?

* Is the motor speed as designed?

* Does the reference speed coincide with the actual motor speed?
* Does the Servomotor stop when the speed reference is 07

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

Pn202, Pn203 | Electronic gear ratio

See 5.2.5 Using the Electronic Gear Function.

Pn000.0 Selects the direction of rotation.

See 5.1.1 Switching Servomotor Rotation Di-
rection.

If an alarm occurs or the Servomotor fails to operate during the above operation, CN1 connector
wiringisincorrectoruser constantsettings donot match the host controller specifications. Check

the wiring and review the user constant settings, then repeat step 1.

OM " Reference

 List of Alarms: See 7.2.3 Alarm Display Table.

 List of User Constants: See Appendix B List of User Constants.




4.1 Two-step Trial Operation

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

/A WARNING

e 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 equip-
ment, 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 user constants and wiring have been tested completely.

After step 1 has been completed, proceed to step 2 for trial operation with the Servomotor con-
nected to the equipment. The purpose of step 2is to adjust the Servopack according toequipment
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 I:I
[ ] ]

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 2.1 Servomotors for more details on connecting the Servomotor.
3. Use autotuning to match the Servopack to equipment characteristics.
See LEERER MERKER Autotuning.
4. Operate the Servomotor by reference input.

Asinstep 1 (Servomotor trial operation with no-load), execute operation by reference input
asdescribed in4.1.1 Step 1: Servomotor Trial Operation. Tune to match the host controller
at this time as well.

5. Set and record user settings.

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

OM|’ 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.




Trial Operation

4.2.1 Servomotors with Brakes

4.2 Supplementary Information on Trial Operation

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

® 4.2.1 Servomotor with Brakes

® 4.2.2 Position Control by Host Controller

4.2.1 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

Servomotor
force [ >
Prevents the
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 5.4.4 Using the Holding

Brake for details on wiring.

Power supply SGDH ?_eriomot_or with brakes _
Three-phase 200 V Encoder

|

” o L1213 Servopack UVW | @ :
C |

_I

Magnetic Contactor

Single-phase 7 I D
200V (90VDC)
Brake control relay Brake power supply

LPDE-1HO1 (100-V input)

LPSE-2HO01 (200-V input)
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4.2 Supplementary Information on Trial Operation

4.2.2 Position Control by Host Controller

If position control from the host controller has not been confirmed, disconnect the Servomotor
from the equipment and perform a trial operation, otherwise the Servomotor may run out of con-

trol. Check Servomotor operation as described in the following table.

speed
Host

Reference

SGDH
Servopack

controller

Position control

-®

Trial operation for

Speed control

Servomotor without load

Reference from | Check Iltem Check Method Review Items
the Host
Controller
JOG Operation | Motor speed Check motor speed as fol- Check the user constant set-
(Constant lows: ting at Pn300 'to 'see if refer-
Reference ¢ Use the speed monitor ence speed gain is correct.
Speed Input (Un000) on the Panel Op-
from Host erator.
Controller) * Run the Servomotor at low
speed. Input a reference
speed of 60 r/min for ex-
ample to check to see if
the Servomotor makes one
revolution per second.
Simple No. of motor Input a reference equivalent Check the user constant set-
Positioning rotations to one Servomotor rotation ting at Pn201 to see if the
and visually check to see if number of dividing pulses is
the shaft makes one revolu- correct.
tion.
Overtravel Whether the Check to see if the Servomo- | Review P-OT and N-OT wir-
(P-OT and Servomotor tor stops when P-OT and ing if the Servomotor does
stops rotating N-OT signals are input during | not stop.
N-OT Used) .
when P-OT and | continuous Servomotor op-
N-OT signals eration.
are input




Trial Operation

4.3.1 User Constants

4.3 Minimum User Constants and Input Signals

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

4.3.1 User Constants

See 6.1.6 Operation in User Constant Setting Mode for more details on setting user constants.

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

when power is turned ON again.

Basic Parameters

Pn000.1 Function Selection Basic Switches: Control Method Selection See 5.3.5

Speed Control

Pn300 Speed Reference Input Gain See 5.2.1

Pn201 PG Divider See 5.2.3

Position Control

Pn200.0 Reference Pulse Form See 5.2.2
Pn202 Electronic Gear Ratio (Numerator) See 5.2.5
Pn203 Electronic Gear Ratio (Denominator) See 5.2.5

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 user constant to re-

verse the direction of rotation.

Pn000.0 Function Selection Basic Switches: Direction Selection See 5.1.1




4.3 Minimum User Constants and Input Signals

4.3.2 Input Signals

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

Input signal selection settings through user constants can be used to eliminate the need for exter-

nal short circuits.

Signal Name Pin Description
Number
/S-ON Servo ON CN1-40 |See 5.5.2 for more details on turning ON and OFF the
Servomotor.

P-OT Forward run CN1-42 |See 5.1.2 for more details on the overtravel limit switch.

prohibited
N-OT Reverse run CN1-43

prohibited
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User Constant Settings and Functions

Thischapterdescribes the procedure forsetting and applying user constants.

5.1 Settings According to Device

Characteristics ....................... 5-4
5.1.1 Switching Servomotor Rotation Direction ........ 5-4
5.1.2 Setting the Overtravel Limit Function............ 5-5
5.1.3 Limiting Torques ............. ..., 5-9
5.2 Settings According to Host Controller .... 5-13
5.2.1 SpeedReference ....................... ... 5-13
5.2.2 Positon Reference ........................... 5-15
5.2.3 Using the Encoder Signal Output............... 5-21
5.2.4 Sequencel/OSignals ........................ 5-24
5.2.5 Using the Electronic Gear Function ............. 5-27
5.2.6 Contact Input Speed Control .................. 5 -31
5.2.7 Using Torque Control ......................... 5-36
5.2.8 Torque Feed-forward Function ................. 5-42
5.2.9 Speed Feed-forward Function ................. 5-43

5.2.10 Torque Limiting by Analog Voltage Reference,
Function1 ... ... ... ... . i 5-44

5.2.11 Torque Limiting by Analog Voltage Reference,
Function2 ....... ... . ... . ... . 5-45
5.2.12 Reference Pulse Inhibit Function (INHIBIT) .. ... 5-47
5.3 Setting Up the Servopack ............... 5-48
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B Before Reading this Chapter

This chapter describes the use of each CN1 connector I/O signalsin the SGDH Servopack aswell

as the procedure for setting the related user constants for the intended purposes.

The following sections can be used as references for this chapter.

List of CN1 I/O signals: See 3.4.3 I/O Signal Names and Functions.

CN1 I/O signal terminal layout: See 3.4.2 List of CN1 Terminals.
® List of user constants: Appendix Appendix LEERER MERKER List of User Constants.
® User constant setting procedure: 6.1.6 Operation in User Constant Setting Mode

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

Bl User Constant Configurations

User constants are comprised of the types shown in the following table. See Appendix B List of

User Constants.

Type

User Constant No.

Description

Function Selection
Constants

Pn000 to Pn003

Select basic and application functions such as the
type of control or the stop mode used when an
alarm occurs.

Servo Gain and
Other Constants

Pn100 to Pn123

Set numerical values such as speed and position
loop gains.

Position Control
Constants

Pn200 to Pn208

Set position control parameters such as the refer-
ence pulse input form and gear ratio.

Speed Control
Constants

Pn300 to Pn308

Set speed control parameters such as speed refer-
ence input gain and soft start deceleration time.

Torque Control

Pn400 to Pn409

Set torque control parameters such as the torque

Constants reference input gain and forward/reverse torque
limits.

Sequence Pn500 to Pn512 Set output conditions for all sequence signals and

Constants changes I/O signal selections and allocations.

Others Pn600 to Pn601 Specify the capacity for an external regenerative

resistor and reserved constants.

Auxiliary Function
Execution

Fn000 to Fn014

Execute auxiliary functions such as JOG Mode
operation.

Monitor Modes

Un000 to Un00OD

Enable speed and torque reference monitoring, as
well as monitoring to check whether I/O signals
are ON or OFF.
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User Constant Settings and Functions

5.1.1 Switching Servomotor Rotation Direction

5.1 Settings According to Device Characteristics

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

5.1.1 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 counterclockwise as
viewed from the load.

With the Reverse Rotation Mode, the direction of Servomotor rotation can be reversed without

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

Standard Setting

Reverse Rotation Mode

PAO (phase A)
E o
e — g

PBO (phase B)

Forward cow ENCOder output ow Encoder output
Reference O from Servopack C from Servopack
PAO (phase A) PAO (phase A)
_ Juin ,— nnnn
PBO (phase B) PBO (phase B)
Reverse ow Encoder output Encoder output
Reference C from Servopack CS” from Servopack

PAO (phase A)
S

forer ~—— Epligigiah
PBO (phase B)

Bl Setting Reverse Rotation Mode

Use user constant Pn000.0.

Pn000.0 Direction Selection Factory Speed/Torque
Setting: Control,
0 Position Control

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

Setting Description
0 Forward rotation is defined as counterclockwise (Standard setting)
(CCW) rotation as viewed from the load.
1 Forward rotation is defined as clockwise (CW) (Reverse Rotation
rotation as viewed from the load. Mode)
Ol |
|J (N () [ V]
]
_{mfmgo
A (M3 | ] V) |
Z4A



5.1 Settings According to Device Characteristics

5.1.2 Setting the Overtravel Limit Function

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

able 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 CN1 connector.

— Input P-OT CN1-42 Forward Run Prohibited Speed/Torque
Control,

(Forward Overtravel) Position Control

— Input N-OT CN1-43 Reverse Run Prohibited Speed/Torque
Control,

Rever vertravel
(Reverse Overtravel) Position Control

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

Reverse rotation end I:| Forward rotation end
]
Servomotor Tyt Limit
switch switch
Servopack
P-OT | cnit-a2
NOT | oNi-a3

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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5.1.2 Setting the Overtravel Limit Function

B Enabling/Disabling Input Signals

Set the following user constants to specify whether input signals are used for overtravel or not.

The factory setting is “used.”

Pn50A.3 P-OT Signal Mapping (Forward Run Factory Speed/Torque
Prohibit Input Signal) Setting: Control,
2 Position Control
Pn50B.0 N-OT Signal Mapping (Reverse Run Factory Speed/Torque
Prohibit Input Signal) Setting: Control,
3 Position Control
Servopack
CN1-42
(P-OT) The short-circuit wiring shown in the figure can be
omitted when P-OT and N-OT are not used.
CN-43
(N-OT)
\
ov
User Constant Setting Iltem
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 to 0 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.)

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.)

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

Set the following user constants 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 Servo-

motor operation.

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

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



5.1 Settings According to Device Characteristics

Pn001.1 Overtravel Stop Mode

Factory Speed/Torque
Setting: Control,
0 Position Control

Overtravel

Pn001.1 =0

Stop Mode

Pn001.0 = 0, 1 | Stop by dynamid
brake

2 Coast to a stop

Pno011=10r2 Mpeoeratetoa
stop

After stopping Pn001.1

setting

Coast )
status 0

—
Coast status| —p 2

N} For torque control, the servomotor will be placed in coast status after either decelerating or coasting to a sto
| INFO |] D q p g g p
— (according to the stop mode set in Pn001.0), regardless of the setting of Pn001.1.

User Constant Setting Iltem
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 for-

ward or reverse rotation is used.

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

Pn406 |Emergency Stop Unit: Setting Factory |Valid when
Torque % Range: Setting: |Pn001.1is1o0or2
(-]
0 to Max. 800
Torque
Stop Mode
— ) —| Stop by dynamic brake |
Forward run

prohibit input
P-OT (CN1-42)

/

Reverse run

—| Coast to a stop

_| Decelerate to a stop |

prohibit input
N-OT (CN1-43)

Max. torque setting for an
emergency stop

Pn406
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5.1.2 Setting the Overtravel Limit Function

B Servo OFF Stop Mode Selection

The SGDH Servopack turns OFF under the following conditions:
® Servo ON input signal (/S-ON, CN1-40) is turned OFF.

® 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
Servo .
OFF Stop Mode After stopping

The dynamic brake electrically applies a
brake by using a resistor to consume
Servomotor rotation energy.

See 5.4.2 Using the Dynamic Brake.

Pn001.0=0

Hold with
dynamic brake
1 Coast status

Pn001.0 = 2
Coast to a stop Coast status
User Constant Setting Iltem
Pn001.0 0 Uses the dynamic brake to stop the Servomotor, and
(Factory setting) maintains dynamic brake status after stopping.
1 Uses the dynamic brake to stop the Servomotor, and

cancels dynamic brake status after stopping to go into
coast status.

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 Servomotor will stop the same as
in coast status.



5.1 Settings According to Device Characteristics

5.1.3 Limiting Torques

The SGDH Servopack limits torques as follows:

Level 1: Limits maximum output torque to protect the equipment or workpiece.

Level 2: Limits torque after the Servomotor moves the equipment to a specified position (in-
ternal torque limit).

Level 3: Always limits output torque rather than speed.
® ] evel 4: Switches between speed and torque limit.

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

Bl Setting Level 1: Internal Torque Limits

Maximum torque is limited to the values set in the following user constants.

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

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

Use this user constant 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 limits are specified as a percentage of the rated torque.

OM" 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 a torque limit will result in a
insufficient torque during acceleration and

Motor deceleration.

speed

Torque
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5.1.3 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 — o4y
Photocoupler output
Maximum operating voltage CN1-*1 | CLT+
per output: 30 VDC s —— ; T:’lﬁ_'
Maximum operating current [ RGN .
per output: 50 mA DC i ' CN1+2 ) CLT- J7 -
Output — /CLT CN1-*1 Torque Limit Output Speed/Torque
Control,

Position Control

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

ON Status  The circuit between Servomotor output torque is being limited.
CN1-*1 and *2 is closed.

Internal torque reference is greater than the limit set-
CN1-*1 is at low level. ( q &

ting.)

OFF Status The circuit between Servomotor output torque is not being limited.
CN1-*1 and *2 is closed.

CN1-*1 s at low 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

Whenthe/CLT signal isused, the following user constant must be used to select the outputsignal.

Pn50F Output Signal Selections 2 Factory Speed/Torque
Setting: Control,
0000 Position Control
Pn50F.0 Output terminal
/CLT / 4 1 CN1-25, 26 (SO1)
Torque limit 2 CN1-27, 28 (SO2)
detection 3 1 CN1-29, 30 (SO3)

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

User Constant Setting Output Terminal (CN1-)
*{ *2
Pn50F.0 0 - -
1 25 26
2 27 28
3 29 30




5.1 Settings According to Device Characteristics

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 use just the /CLT output signal. See 5.3.4 Output Circuit Signal Al-
location.

Setting Level 2: External Torque Limit

Acontactinputsignalisusedtoenable the torque (current) limits previously setin user constants.

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

Servopack
. Torque limit
Reverse ?oéztéon Pn402
rotation p

Torque
/PCL | __/ Torque limit

CN1-45

Rotation [ 77 Pn402 or Pn404
speed (limited by whichever
is smaller)
I Torque limit
Forward Rotation | Pn403
rotation speed
INCL | __/ Torque limit
CN1-46 Rotation | Pn403 or Pn405
speed (limited by whichever is
the smaller)
— Input /P-CL CN1-45 Forward External Torque Limit Speed/Torque
Input Control,
Position Control
— QOutput /N-CL CN1-46 Reverse External Torque Limit Speed/Torque
Input Control,
Position Control

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

Checkinput signal allocation status when using this function. (See 5.3.3 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. -
when OFF Normal operation.

/N-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 operation. -
when OFF
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5.1.3 Limiting Torques

The following output signals and monitor methods are used when torque is being limited.

e /CLT
¢ Monitor Mode

* Un005: Nos. 6 and 7 (With factory settings) (Re-
fer to 6.1.7 Operation in Monitor Mode.)

¢ Un006: Depending on output signal allocation
conditions.

Condition that outputs a /CLT signal:

Pn50F.0 is allocated to an output terminal from SO1
to SO3.

Application Examples:

® Forced stop.

® Robot holding a workpiece.

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

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

/P-CL (CN1-45) Input Pn404 torque limit applied.

/N-CL (CN1-46) Input Pn405 torque limit applied.

See 5.2.10 Using Torque Limiting by Analog Voltage Reference.

Using /P-CL and /N-CL Signals

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

Servopack

1/0 power supply

- +24V

+24VIN | CN1-47

Host controller SmAi EZ 3 KE

[P-CL |\ CN1-45 | €— =-=f====-

1 (= H
EEZ:;E‘E -
/N-CL [ CN1-46 | L :




5.2 Settings According to Host Controller

5.2 Settings According to Host Controller

Thissection describes the procedure for connecting a 2-1I1 Series Servo to a host controller, including

the procedure for setting related user constants.

5.2.1 Speed Reference

Inputthe speedreference using the following input signal speed reference input. Since thissignal

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

Servopack
Torque reference input T-REF CN1-9 {>Torque
(analog voltage input) _sG P cNi-10  reference
Speed reference input Y-REF - CN1-5 [>Speed
(analog voltage input) _sG i CN1-6 reference
v

| P 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 4 A
Factory setting - /’:
12 -8 4 LT

T 3& /) 4 8 12
- . / Input voltage (V)
[ .
| | Rated motor speed

The slope is set in Pn300.

Bl Setting Examples

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

<EXAMPLEp
Speed Reference Rotation Motor Speed SGMAH Servomotor
Input Direction
+6V Forward rotation Rated motor speed 3000 r/min
+1V Forward rotation (1/6) rated motor speed 500 r/min
-3V Reverse rotation (1/2) rated motor speed 1500 r/min

User constant Pn300 can be used to change the voltage input range.
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5.2.1 Speed Reference

B Input Circuit Example

4700, 12 Wmin,  Servopack
 V-REF
+12V 2kQ A CN1-5
[ v
CN1-6
sG

* Always use twisted-pair cable for noise control.
Recommended variable resistor: Model 25HP-10B manufactured by Sakae Tsushin Ko-
gyo 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
V-RER

Speed > CN1-5
reference P CN1-6
output

terminals

Feedback g:tm.fiﬁ? 8“1%2
pulse input 5‘:@? CN138
terminals CN1-36

t P: Indicates twisted-pair wires.
Adjust Pn300 according to output voltage specifications.

Adjust the speed reference input gain at the following user constant.

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

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

and external circuit output form.

Reference

speed (r/min) ~ 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.

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




5.2 Settings According to Host Controller

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
speedreference inputdrift. The use of thissignal will vary with applications because Servomotor

rigidity (holding force) drops when the Servomotor is stopped.

5.2.2 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 system created.

B Reference by Pulse Input

Positioning is controlled by inputting a move reference pulse.

Servopack
Photocoupler

PULS CNi-z_ ...,
Reference —T ol
pulse input {/PULS ¢P CN1-8 le‘h :

SIGN (CN1-11.
Reference { /SIGN ¢P CN1-12 +|:] +§
code input

CLR CN1-15 ...
Clear input { /CLR tp CNi-14 Tl:] +§

i P: Indicates twisted-pair wires.
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 equiva-
lent

Host controller Servopack

Photocoupler

Line-driver PULSICN1 '7_1| 50Q
A L ---,
P x ::}14 .
/PULS.(CN1-8 3 R
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5.2.2 Position Reference

Connection Example 2: Open-collector Output

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

Host controller Servopack
Vce
Photocoupler
Ri 1, PULSICN1-7 150Q
y | S—
P 3 =y|4 5
v___ /PULS/CN1-8 g A
Tr1 ;

R1 SIG CN1-H .....
(fr ssion|ontizt

A 4

44(1 R1_L']_[ CLR,|ON1-15 ----- |4
4‘%

[iP /CLR CN1-I1_4'== O

t P: Indicates twisted-pair wires.

Input current i: 7 to 15 mA

<EXAMPLEp ® Witha Vccof +12 V: R1 =1k Q

® When Vccis +5 V: R1 =180 Q

Note The following table shows the signal logic for an open-collector output.

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_\CN1-31KQe-112V |
Approx. Ij CN1-7

9mA  PULS 1502I 3 %
T — /PULS [cN18 ] IiA

—5 (3 ¢
o PL2 CN1-1
SIGNLSSONI-1 Sk
ON: 1.5V max. /SIGN  |CN1-12 . .
CN1-1

PL3

crr XCoNT :

/CLR  |CN1-14 '

—5 (@G CN1___
3

[

I P: Indicates twisted-pair wires.

IMPORTANT The noise margin of the input signal will decrease if the reference pulse is given using an open-collector output.
Set user constant Pn200.3 to 1 if the position drifts due to noise.
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B Selecting a Reference Pulse Form

Use the following user constants to select the reference pulse form used.

— Input PULS CN1-7
— Input /PULS CN1-8

— Input SIGN CN1-11

— Input /SIGN CN1-12

Reference Pulse Input

Position Control

Reference Pulse Input

Position Control

Reference Code Input

Position Control

Reference Code Input

Position Control

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

Pn200.0

Reference Pulse Form

Factory
Setting:

0

Position Control

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

Host Position
controller reference Servopack
pulse
JULN PULS
M cNi1-7
" oNt11
SIGN

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

to host controller specifications.

User Reference Input Pulse | Logic Forward Rotation Reverse Rotation Reference
Constant Pulse Form Multiplier Reference
Pn200.0
i - Positive pULs _ L L1 PULS
0 Slgn + pulse : oN7) Ntz L0
train logic SIGN _T SIGN Low
(CN1-11) CNt1y L
- PULS PULS
1 CW pulse + (CN1-7) Low (CN1-7) L
CCW pulse SIGN SIGN
(CN1-11) (CN1-11) Low
2 Two-phase pulse x1 90 80°
. . ° PULS PULS I
3 train with 90 5 cn) — LI L (CN1-7)
phase differential x SIGN  _[T L[ LTI siGN LI LT L
(CN1-11) (CN1-11)
4 x4
: _ i PULS PULS — | U U
5 Slgn + pulse Negatlve onNtny U U (CN1-7)
train logic SIGN ] Low SIGN High
(CN1-11) (CN1-11)
_ PULS PULS U
6 CW pulse + ©Nt-7) _| High (CN1-7)
CCW pulse STc N | | SIGN High
(CN1-11) (CN1-11)
7 Two-phase pulse x1 90 — 0
. P . po PULS PULS
< train with 90 ) oNnt— LI 1 CNi7y I LT 1L
phase differential * SIGN [ 1L [ LI SIGN T 1L I L
(CN1-11) (CN1-11)
9 x4

5
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5.2.2 Position Reference

Input Pulse Multiplier

Number of g
Servomotor  §
move pulses 4
2

PULS 0 Input reference pulse

o M
SIGN mEnE
(CN1-11)

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 I/O Signal Generation Timing

Servo ON ON [
1 Release )
. t10 30ms
Baseblock e tz—wk— 2] 6ms
! H (when user constant
i Pn506 is set to 0)
CN1-1 ! u t3[ 40ms
Signepulse | T WS UIUTUIIL AV
train CNi1- -
7 1
H
oo T wsen ems
PG pulse [ E H i 70 20us
po—t 1 LT L Ll
— | 15 .
o 14 —] —e 16
CLR ._ON ON
==

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 reference pulse may not be input.

2. The error counter clear signal must be ON for at least 20 us.



5.2 Settings According to Host Controller

Reference Pulse Input Signal Timing

Reference Pulse Form Electrical Specifications Remarks

Sign + pulse train input SIGN t|l'|t2 t1, 2] 0.1 us Sign (SIGN)

i t7
(SIGN + PULS signal) - © L"'|/‘\|:/’\_/_\_' '_/'\_/‘\_ t3,t7[] 0.1 us H = Forward reference
Maximum reference PULS— T+ | +-|
frequency: 500 kpps 15 fex t6 t4,t5,t6 3 us L = Reverse reference

1.0
(200-kpps open-collector L L e =l hs
output) (t/T) X 100[] 50 %
CW pulse and CCW pulse ‘1r_ ; t1,t2[0 0.1us -
Maximum reference t3 3us
. ccw :I' E L e —

frequency: 500 kpps 2 e b <0 1.0us
200-kpps open-collector cw 1
( PP P Forward 21 Reverse (‘C/T) x 100 < 50 %

output)

phase + B phase) A phasé

B phase—;
Maximum reference

ren
Two-phase pulse train with _,‘Il_ _,}2
90° phase differential (A B e

[\
M

T

frequency x 1: 500 kpps

(200-kpps open-collector
output)

X 2: 400 kpps
X 4:200 kpps

Forward Reverse
reference | reference

Bphaseleads | | B phaselagsA
A phase by 90° phase by 90°

t1, 2] 0.1 us
T[] 1.0us
(t/T) x 100 =50 %

User constant
Pn200.0 is used to
switch the input pulse
multiplier mode.

B Error Counter Clear Input

The procedure for clearing the error counter is described below.

— Input CLR CN1-15 Clear Input

— Input /C

Position Control

LR CN1-14 Clear Input

Position Control

The following occur 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 user constant Pn200.1.

Pn200.1

Error Counter Clear Signal Form

Factory
Setting:

0

Position Control

Select the pulse form for the error counter clear signal CLR (CN1-15).
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User Constant Settings and Functions

5.2.2 Position Reference

Pn200.1 Description Clear Timing
Setting

0 Clears the error counter when the CLR CLR

signal goes high. High
e N beromrerom

Error pulses do not accumulate as long eared state
as the signal remains high.

1 Clears the error counter on the rising
edge of the CLR signal. %L,T_l 18 A High
Clears the error counter only once on Cleared only once at this point.
the rising edge of the CLR signal.

2 Clears the error counter when the CLR

: CLR Low
signal goes low.
(CN1-15) | Cleared state

Error pulses do not accumulate as long ——
as the signal remains low.

3 Clears the error counter on the falling CLR _l Low
edge of the CLR signal. (CN1-15) A
Clears the error counter only once on Cleared only once at this point.
the falling edge of the CLR signal.
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5.2 Settings According to Host Controller

5.2.3 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) on o
Encoder
: Phase A
Serial data Frequency >
PG ) ividi Phase B N
viding PhaseC_
circuit

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

circuit diagram.

Servopack Host controller
Line receiver
CN1-33 S
Phase A R
ase PAO . . R 2 3 Phase
CN1-34 )JPAO : iP : D ’ A
Phase B CN1-35
PBO - R 6 5 5 phasd
CN1-36 | /PBO . ip D . B
Phase C CN1-19 Lo
L R 10
PCO : . b Lb Phase|
CN1-20 |/PCO i i" : ; ¢
Choke
: ! 8"_?'_"16 coil
o ov ﬂrNV\_E L5V
CNi-1 P ¥
e I ov
v ‘3 S Smoot.hing
Contagtor shell) Shield capacitor
i P: Indicates 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

Dividing means converting an input pulse train from the encoder mounted on the Servomotor according to the preset

pulse density and outputting the converted pulse. The units are pulses per revolution.
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5.2.3 Using the Encoder Signal Output

Bl 1/O Signals

I/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 user constant.

PG Dividing Ratio Pn201 ‘

Thedividingratiosetting isnot related to the gear ratiosetting (Pn202 and 203) for the Servopack

electronic gear function during position control.

Output Phase Form
Forward , |<_900 Reverse > |<_900
rotation rotation

PhaseA || L[ praseA || L[

Phase B _| |_ Phase B —| I—I |—|
Phase C —I_l— Phase C —I_l—

>t >




5.2 Settings According to Host Controller

— 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 5.7 Absolute Encoder for more details.

Output — SG CN1-1 Single Ground Speed/Torque
Control,

Position Control

SG: Connect to 0 V on the host controller.

When using the Servopack phase C pulse signal to return to the machine origin, always turn the Servomotor
at least twice before starting the origin return operation. If the configuration of the mechanical system prevents
turning the Servomotor before the origin return operation, then perform the origin return operation at a Servo-
motor speed of 600 r/min or below. The phase C pulse signal may not be correctly output if the Servomotor
is turned faster than 600 r/min.

IMPORTANT

B Pulse Divider Setting

Set the pulse dividing ratio in the following user constant.

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

Set the number of pulses for PG output signals (PAO, /PAO, PBO, /PBO) externally output.

Output terminals: pAQO (CN1-33)
s ‘ /PAO (CN1-34)
ervopac
Servomotor PBO (CN1-35)
encoder /PBO (CN1-36)
Frequency
@ »| division Phase A Output
Phase B
Serial
data

Pulses from the Servomotor encoder (PG) are divided by the preset number of pulses before be-

ing output.
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5.2.4 Sequence I/O Signals

The number of output pulses per revolution is set at this user constant. Set the value using the

reference units of the equipment or the controller used.

The setting range varies with the encoder used.

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

OM|’ 1. Turn OFF power once and turn ON again after changing the user constant.
' 2. A 13-bit encoder will run at 2048 P/R even if the setting at Pn201 is set higher than 2049.

5.2.4 Sequence I/O Signals

Sequence I/O signals are used to control Servopack operation. Connect these signal terminals

as required.

B Sink Circuit and Source Circuit

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

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

Sink Circuit Source Circuit
24V ) 24V )
I/O power Servopack input I/O power Servopack input
supply supply
+ - + -

E

L
|
K

—/%J—
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5.2 Settings According to Host Controller

24V 4V
Servopack output /O power /O power
supply Servopack output supply
-+ -+

BETOm X M

BETANRGE 23K

B Input Signal Connections

Connect the sequence input signals as shown below.

Servopack
1/0 power
supply
T +24V
3.3ke Photocoupler
24V IN | CN1-47
Host controller * {1 _
|
—>
/S-ON | CN1-40 ISZ_ h
‘ o |
—>
‘ _ /P-CON | CN1-41 ! _—_»_K_|
< |
‘ P-OT | CN1-42 =l
< |
N-OT | CN1-43 i O
o —_—

G

-| CN1-44
p — J/ALM-RST |
1 g
/P-CL | ON1-45 = O
-— — |
|
—
- CN1-46
‘._/ /N-CL —_b_K_l

vov

IMPORTANT Provide an external input power supply; the Servopack does not have an internal 24-V power supply.
* External power supply specifications: 24 x1 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. Con-
firm the characteristics of relays and other mechanical contacts before using a 12-V power supply.
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5.2.4 Sequence I/O Signals

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

See 5.3.3 Input Circuit Signal Allocation for more details.

— Input +24VIN CN1-47

External I/O Power Supply Input

Speed/Torque
Control,
Position Control

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

Servopack

1/0 power supply

+24V
T

+24VIN
P CN1-47

Connect an external I/O 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)

Output Signal Connections

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

Sequence output signals are
used to indicate Servopack
operating status.

Photocoupler output
per output

Servopack

-

A

Maximum operating
voltage: 30 VDC

Maximum output current:
50 mA DC

Open-collector output

per output

Maximum operating
voltage: 30 VDC

Maximum output current:
20mADC

A

Photocoupler

CN1

31

1/0 power supply
T +24

oV

ALM+

1 Te—
|4Z 4I50 mA max,
1 ! 32

Mi0n gy

ALM-

-1

i

_____

_ 25), IN-CMP+ g 1 L
¢ : 58 mA max.
! 26,
27,

/N-CMP-
28/, [TGON-
29), /S-RDY+ _ ~nn
30), /S-RDY-
E
37}, ALO1
— >—
20 mA max. E
38), ALO2 [>_
394 ALO3 E [>_
1 SG Host controller
Vov J7 ov

IMPORTANT

Provide a separate external I/O power supply; the Servopack does not have an internal 24-V power supply. Yas-

kawa 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 5.3.4 Output Circuit Signal Allocation for more details.

5-26




5.2 Settings According to Host Controller

5.2.5 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 When the Electronic Gear
Function is Not Used Function is Used Workor
orkpiece
Reference unit: 1 um
/IZ':‘]]// IIIIII_;I////lI
! %
flotketece Dy S encoder pulses: g serew pitch: 6 mm (0.24 i)
[T7777 | | Equipment conditions and reference
. units must be defined for the electronic
No-of encoder pulses: 2045 gal screw pitch: 6 mm (0.24 ) gear function beforehand.
To move a workpiece 10 mm (0.39 in):
1 revolution is 6 mm. Therefore, To move a workpiece 10 mm (0.39 in):
10 = 6 = 1.6666 revolutions Reference unit is 1 um. Therefore,

2048 x 4 pulses is 1 revolution. Therefore, 10
1.6666 x 2048 x 4 = 13653 pulses ;Em 10000 pulses
13563 pulses are input as references.

The equation must be calculated at the
host controller.

Bl Setting the Electronic Gear

Calculate the electronic gear ratio (B/A) using the following procedure, and set the values inuser 5

constants Pn202 and 203.

1. Check equipment specifications.
Items related to the electronic gear:
* Deceleration ratio
* Ball screw pitch

* Pulley diameter

1

Ball screm pitch

:[ Deceleration ratio
2. Check the number of encoder pulses for the SGM[JH Servomotor.

Servomotor Model and Encoder Type Number of Encoder
Encoder Specifications Pulses Per Revolution
(P/R)
A Incremental encoder 13-bit 2048
B 16-bit 16384
C 17-bit 32768
1 Absolute encoder 16-bit 16384
2 17-bit 32768
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5.2.5 Using the Electronic Gear Function

OM" The number of bits representing the resolution of the applicable encoder is not the same as the number of en-
’ coder signal pulses (A and B phase) output from the Servopack.

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 table in 0.001 mm units

Reference unit: 0.001 mm
«—>

1

=

Determine the reference unit according to
equipment specifications and positioning accuracy.

<EXAMPLEp * (.01 mm (0.0004 in), 0.001 mm, 0.1°, 0.01 inch.
A reference unit of one pulse moves the load by one reference unit.

* When the reference unit is 1 wm
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 (reference unit)

<EXAMPLEp * When the ball screw pitch is 5 mm (0.20 in) and the reference unit is 0.001 mm
> 5000 (reference figure unit)
0.001
Ball Screw Disc Table Belt and Pulley
Load shaft <«—» p Load shaft D,
G
. \GYBD O
P: Pitch Load shaft A D: Pulley
1 figure revolution P 1 figure revolution oeon 1 revolution D__
reference figure unit reference unit

5. Electronic gear ratio is given as ED

If the decelerator ratio of the motor and the load shaft is given as %
where m is the rotation of the motor and n is the rotation of the load shaft,

Electroni i ED No. of encoder pulses 4
ectromic gear rao Travel distance per load shaft revolution (reference unit) 1

1B

IMPORTANT Make sure the electronic gear ratio satisfies the following condition:

0.01 [J Electronic gear ratiohairline@l]] 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.
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5.2 Settings According to Host Controller

6. Set the user constants.

Reduce the electronic gear ratio @Do the lower terms so that both A and B are integers

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

Electronic Gear
ED _—— Pn202 Ratio (Numerator)
— Electronic Gear
Pn203 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

SGM[IH Servomotor

Reference Electronic
inputpulse M gear Junmnr O
M

» »

B
A

Pn202
Pn203

Electronic gear ratio E

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

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

B Electronic Gear Setting Examples

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

Ball Screws

Reference unit: 0.001 mm

Load shaft
. . 6 mm
D:ﬂ]ﬁﬂﬁm Travel distance per load shaft revolution 0,001 mm 6000
13-bit incremental Ball screw pitch: 6mm (0.24 in)
encoder Electronic gear ratio @D 2048 4 1  Pn202
6000 1 Pn203

Preset Val- Pn202 8192
ues Pn203 6000
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5.2.5 Using the Electronic Gear Function

Circular Tables

Deceleration 360
ratio: 3:1 Travel distance per load shaft revolution L]

0.1

Incremental encoder:

13-bit

Electonic gear ratio@ 2048 4 3 Pn202
3600 1 Pn203

Preset Val- Pn202 24576
ues Pn203 3600
Belts and Pulleys
Reference unit: 0.02 mm (0.0008 in) 314 100
Load shaft Travel distance per load shaft revolution Wmmm 15700

\

Electronic gear ratio @

|:| 16384

4 2 Pn202

Deceleration Pulley diameter: 15700 1 Pn203
ratio: 2:1
¢100mm 131072 32768
Set a PG dividing ratio equivalent 15700 3925
to 16 bit for the absolute encoder.
Preset Val- Pn202 32768
ues Pn203 3925
Hl Control Block Diagram
The following diagram illustrates a control block for position control.
Servopack (position control)
Pn109 Pn202 5 40n
Differentiation] |[Feed- B/ [Primary Pn107
forward gain K lag filter Bias Pni08
Pn203 K [ Bias addition
Ref Pn200.0 P20 )/4 range
eference
pulse R X1 Bl + Pnio2 |, Servomotor
> X2 A Error I ko | Speed || Current| |
X4 Pro03 | counter P loop loop
[}
[}
(9

PG signal PR201
output L Encoder

P Frequency

- dividing
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5.2 Settings According to Host Controller

5.2.6 Contact Input Speed Control

The contact input speed control function provides easy-to-use speed control. It allows the user
toinitially setthree different motorspeeds with user constants, selectone of the speeds externally

by contact input, and operate the Servomotor.

Servopack
/P-CON (/SPD-D) — | entat
Contact /P-CL (/SPD-A) |
input CN1-45
Servomotor
/N-CL (/SPD-B) _—
—{CN1-46

Speed selection

SPEED 1 Pn301

SPEED2  Pn302
External speed The Servomotor operates at
setting devices and SPEED3  Pn303 the speed set in the user

pulse genergtors User constants constant.
are not required.

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 Speed/Torque
Setting: Control,
0 Position Control

The speed can be controlled via contact inputs.

Servopack
——"_|Servo operates
~__|at the internally
t speed.
| set spee
Servomotor
Contact SPEED ]
input
SPEED 2
SPEED 3

Meanings for the following signals change when the contact input speed control function

is used.
Pn000.1 Description Input Signal
Setting
0,1,2,7,8,9, |Contactinput |/P-CON (CN1-41) Used to switch between P and
A, B speed control PI control.
function not
used. /P-CL (CN1-45) Used to switch between for-
ward external torque limit ON
and OFF.
/N-CL (CN1-46) Used to switch between re-
verse external torque limit ON
and OFF.
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5.2.6 Contact Input Speed Control

Pn000.1 Description Input Signal
Setting
3,4,5,6 Contact input /P-CON /P-CL /N-CL Speed setting
speed control (/SPD-D) (/SPD-A) (/SPD-B)
function used.
Direction of 0 0 0 reference,
rotation etc.
0:Forward 0 1 SPEED 1
1:Reverse (Pn301)
1 1 SPEED 2
(Pn302)
1 0 SPEED 3
(Pn303)

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

2. /P-CON, /P-CL and /N-CL functions differ from those in the table above
when Pn000.1 is set to 3, 4, 5, or 6. The function is switched automatically
when Pn50A. 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 5.3.3 Input Circuit Signal Allocation.

2. Set the motor speeds with the following user constants.

Pn301 |Speed 1 (SPEED 1) Unit: Setting Factory |Speed Control
(Contact Input Speed r/min Range: Setting:
Control) 0 to 10000 100

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

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

These user constants are used to set motor speeds when the contact input speed control func-
tion is selected. If the setting is higher than the maximum motor speed of the Servomotor,
then the Servomotor will rotate at its maximum speed.

Contact Input Speed Control

Servopack

—
-]
]

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 Servomotor
to run at the preset speeds.
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5.2 Settings According to Host Controller

3. Set the soft start time.

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

The Servopackinternal speed reference controls speed by applying this acceleration setting.

Speed
reference
@ Soft start

e Maximum speed of Servomotor

Servopack |
internal speed !

(A

reference le—]

Pn305: Sets this time interval.

. [}
Maximum speed of Servomotor '\

[R——

Pn306: Sets this time interval. ]

Smooth speed control can be performed by inputting a progressive speed reference or using
contact input speed control. Set each constant to O for normal speed control.

Set each user constant to the following time intervals.

* Pn305: Time interval from when the Servomotor starts until it reaches maximum speed
of Servomotor.

* Pn306: Time interval from when the Servomotor 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
Control,

(Forward External Torque Limit Position Control

Input)

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

R Ext IT Limit
(Reverse External Torque Limi Position Control

Input)
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5.2.6 Contact Input Speed Control

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

Contact Signal User Selected Speed
Constant
/P-CON(/SPD-D) /P-CL /N-CL Pn000.1
(/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 reference
input (torque control)
Direction of 0 1 3,4,5,6 SPEED 1 (Pn301)
rotation Common
1 1 SPEED 2 (Pn302)
0: Forward
1: Reverse 1 0 SPEED 3 (Pn303)

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.

(Lineo [

The contact input speed control function is used only when signals are allocated to /SPD-D, /SPD-A, and /SPD-

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

etc.

Proportional Control Reference,

Speed/Torque
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 contactinputspeed controlis not used, the /P-CON signal is used for proportional con-
trol, zero clamping, and torque/speed control switching.
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IMPORTANT

B Example of Contact Input Speed Control Operation

The following example shows operation by contact input speed control. Using the soft start func-
tion reduces physical shock when the speed is changed.

Contact Input Speed Control

Motor speed

[}
[P-CL (SPD-A) OFF | OFF ' ON ON l OFF | OFF I ON ON I OFF
[} ] [} ]

Speed 3
SPEED3 [~ -
* ) Set acceleration and
: deceleration at Pn305 and
+SPEED2 = ! | Pn306 (soft start times).
[}
[}
+SPEED1 |- : :
[} [}
[}
0 bStoR ! | ! Stop
! ] !
[}
| ! | |
-SPEED1 |- ! : I !
| : : ! !
[} [}
_SPEED2 |- : | ! | X
[} [} [}
: ! : ! I
-SPEED3 |- | : | : !
: ! ' 1 |
| ! | |
: ! : ! !
[} | [} [}
[}

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

o
u
T
=}
Z
=}
Z
o
u
T
o
u
T

/P-CON (/SPD-D) '

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 refer-
ence output from the host controller after a positioning completed signal is output from the Servopack.

Signal Generation Timing for Position Control

Motor Speed
0 r/min
[} ] I X
]
/COIN : : : I—l
| | I | | X
| 1 | 1
Pulse ! ! ! ! |I | | | %% | |—| | ! |
Reference | | . i I
! ! 1 et —>—et1
/P-CL (/SPD-A) OFF ' ON | ON ! OFF | OFF
/N-CL (/SPD-B) ON ' ON 1 OFF 1 OFF T ON
Selected Speed | Speed1 | Speed2 | Speed3 | Pulse reference | Speed 1
t1 2ms

Note 1. The above figure illustrates signal generation timing when the soft start func-
tion is used.

2. The value of t1 is not affected by the use of the soft start function. A maxi-
mum 2-ms delay occurs when the /PC-L(/SPD-A) or /N-CL(/SPD-B) signal
is read.
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5.2.7 Using Torque Control

5.2.7 Using Torque Control

The SGDM Servopack limits torque as shown below.

® [ evel 1: Limits maximum output torque to protect the equipment or workpiece.

® [ evel 2: Limits torque after the Servomotor moves the equipment to a specified position (in-
ternal torque limit).

® [ evel 3: Always control torque rather than speed output.
® [ evel 4: Switches between speed and torque control.

The following describes uses for levels 3 and 4 in the torque control function.

B Torque Control Selection

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

Pn000.1 Control Method 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.



5.2 Settings According to Host Controller

Application Examples
® Tension control

® Pressure control

Pn000.1 Control Mode
2 Torque Control
This is a dedicated Torque Control Mode. Servopack
R e 3 R Torque g
A torque reference is input from T-REF (CN1-9). reference T-REF | on1eg
» Speed reference input V-REF (CN1-5) cannot be used for Speed V-REF
speed control if Pn002.1 is set to 1. limit CN1-5
¢ User constant Pn407 can be used for maximum speed con-
trol.
i Application Example Servomotor Servopack
iool Tension control
Tension
a
le
9 Torque Control <-> Speed Control (Analog Reference)
Servopack
Switches between torque and speed control Speed
reference VREF | onis
¢ V-REF (CN1-5) inputs a speed reference or speed limit. Torque mer
¢ T-REF (CN1-9) inputs a torque reference, torque feed-for- reference CN1-9
ward reference or torque limit depending on the control Speed and /P-CON
torque — .
mode. refgrence o-sen | A
¢ /P-CON (/C-SEL)(CN1-41) is used to switch between torque switching
and speed control.
CN1-41 is open. Torque control
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
forward and reverse rotation.
¢ User constant Pn407 can be used to limit the maximum Ser-
vomotor speed.
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5.2.7 Using Torque Control

Pn000.1 Control Method
9 Speed Control: When /P-CON (/C-SEL) is ON
Set the user constant Pn002.0 as shown below.
User Constant Torque Reference Contents Remarks
Pn002.0 Input
(T-REF) (CN1-9,10)
0 - Normal speed control
1 Torque limit input Torque limit speed con- | See 5.2.10 for more de-
trol by analog voltage tails on torque limit
reference speed control by analog
voltage reference.
2 Torque feed-forward in- | Speed control with See 5.2.8 for more de-
put torque feed-forward tails 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 control.
CN1-41 is open. Position control
CN1-41is0 V. Torque control
Position Control When /P-CON (/C-SEL) is OFF
Set the user constant Pn002.0 as shown below.
User Constant Torque Reference Contents Remarks
Pn002.0 Input
(T-REF) (CN1-9,10)
0 - Normal position control
1 Torque limit input Torque limit position See 5.2.10 for more de-
control by analog volt- | tails on torque limit
age reference position control by ana-
log voltage reference.
2 Torque feed-forward in- | Position control with See 5.2.8 for more de-
put torque feed-forward tails 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-CON (/C-SEL)(CN1-45) and /N-CL(SPD-B)(CN1-46) are used to switch control.
/P-CL (/SPD-A) /N-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 5.3.3 Input Circuit

Signal Allocation.
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5.2 Settings According to Host Controller

B Input Signals

Torque Reference Inputs

The following input signals are used for torque control.

Servopack
T-REF CN1-9 DT
Torque reference input { P orque
(Analog voltage input) SG i CN1-10  reference
V-REF CN1-5
Speed reference input { IP > Speed
(Analog voltage input) SG CN1-6|  reference

v

iP represents twisted-pair wires..

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

— Input SG CN1-10 Signal Ground for the Torque Speed/Torque
Reference Input Control

These signals are used when torque control is selected.

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

300

Reference torque (%) 200

100
-12 -8 :

4 8 12

Factory setting ]
4 100 Input voltage (V)

/4 -200
_s00 The slope is set to Pn400.

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

<EXAMPLEp +3 V input: Rated torque in the forward direction
49 V input: 300% of rated torque in the forward direction

-0.3 V input: 10% of rated torque in the reverse direction
User constant Pn400 can be used to change the voltage input range.

® Example of an Input Circuit

Servopack
4702 /5 W min,
+12V
T-REF
2kQ +—,—” CN1-9
-[ IP SG
CN1-10

* Always use twisted-pair cables for noise control.

* Recommended variable resistor: Model 25SHP-10B manufactured by Sakae Tsushin Ko-
gyo Co., Ltd.
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5.2.7 Using Torque Control

Speed Reference Inputs

Referto 5.2.1.

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
— —— —{Inhibit ON/OFF switching |

— Control mode switching |

(Pn00o. 1) LDrection 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.

OM" The /P-CON signal function switches automatically when Pn50A.0 is set to 0.

B User Constant

The following user constant is used for torque control. Set the user constant according to the

servo system used.

Pn400 |Torque Unit: Setting Factory |Speed/Torque
Iézi;zrence Input 0.1 V/rated Range: Setting: | Control
torque 10 to 100 30

The user constant sets the voltage range for torque reference input T-REF (CN1-9) according to

the output form of the host controller or external circuit.

The factory setting is 30, so the rated torque output is 3 V (30 x 0.1).
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5.2 Settings According to Host Controller

Reference torque

Rated torque

T Reference
voltage (V)

This reference voltage is set.

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

shown below.

Pn002.1 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)

Internal speed limit function

Pn407 |Speed Limit during Unit: Setting Factory |Speed/Torque
Torque Control Range: Setting: | Control

0 to 10000 10000

r/min

The user constant 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 sig-

nal, see 5.1.3 Limiting Torque, where the /CLT signal is described.

Torque Control Range
Motor speed

Speed limit

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.

External speed limit function

This is 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 Unit: Setting Factory |Speed/Torque
Reference 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.
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5.2.8 Torque Feed-forward Function

([ nFo >

Principle of Speed Control

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

ge
V-REF

5.2.8 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 refer-

ence 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 system response.

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

Host controller SGDH Servopack
- T-REF =
Differ- H K >, Pn400
+ FF rer N Servomotor
- + 4
Position ” Kp Pn300 n100 b Curren p
reference = Integration
(Pn101)
Speed | PG
calculation
/ Divider [~ Encoder

Kp: Position loop gain
Krg: Feed-forward gain

Using the Torque Feed-Forward Function

To use the torque feed-forward function, set the following user constant 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.
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5.2 Settings According to Host Controller

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

ence described in 5.2.10 Using Torque Limiting by Analog Voltage Reference.

Hl Setting

Torque feed-forward is set using user constant 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 Unit: Setting Factory |Speed/Torque
Reference Input | g 1y/Rated Range: Setting: | Control,
Gain Torque 1010 100 30 Position Control

5.2.9 Speed Feed-forward Function

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

The feed-forward function can be used to shorten positioning time. The host controller creates
afeed-forwardreference based on the differential of the positionreference. Thisreference is pro-

vided to the Servopack with the position reference.

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

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
Differ-
ential > Servomotor
Position . Pn100 |—+>o—>|CurrentIoop|—
reference +
Integration
Pn101
PG
calculation |
Encoder

Kp: Position loop gain
Krg: Feed-forward gain

B Using the Speed Feed-forward Function

Set the following user constant to 1 to use the analog voltage speed feed-forward function.

Pn207.1 Speed 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 a speed feed-forward input.
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5.2.10 Torque Limiting by Analog Voltage Reference, Function 1

Bl Setting

The speed feed-forward value is set in user constant Pn300.

The factory setting of Pn300 is 600, for which a speed feed-forward value of +6 V will produce

the rated speed.

Pn300

Speed
Reference Input
Gain

Unit:

0.01V/Rated
Speed

Setting
Range:

150 to 3000

Factory
Setting:

600

Speed/Torque
Control,

Position Control

5.2.10 Torque Limiting by Analog Voltage Reference, Function 1

Torque limiting by analog voltage reference limitstorque by assigning atorque limitin ananalog
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.

Torque limit value

Speed reference

| T-REF

—

Pn400

Pn402
Pn404

Speed loop (/P-CL:ON)
gain -Torque
(Pn100) reference

Integration

(Pn101)

Pn405 Pn403
Speed feedback  (/N-CL:ON)  Torque limit

B Using Torque Limiting by Analog Voltage Reference

To use this function, set the following user constant to 1.

Pn002.0

Speed Contro

| Option

(T-REF Terminal Allocation)

Factory
Setting:

0

Speed Control,
Position Control

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 5.2.8 Using the

Torque Feed-forward Function.
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5.2 Settings According to Host Controller

Hl Setting

The torque limit input gain is set at user constant Pn400.

The factory setting at Pn400is 30. If, for example, the torque limitis +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 Unit: Setting Factory |Speed/Torque
Iézi;zrence Input 0.1V/Rated Range: Setting: | Control
Torque 10 to 100 30 Position Control

5.2.11 Torque Limiting by Analog Voltage Reference, Function 2

Torque limiting by analog voltage reference limitstorque by assigning atorque limitin ananalog
voltage to the T-REF terminals (CN1-9 and 10). This function cannot be used for torque control
because the torque reference input terminal T-REF is used as an input terminal. If the /P-CL sig-
nal (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 ——

v Pn402
Pn404
Speed loop + /P-CL. ON
Speed reference — ?1:1?00) " — Torque
T reference

Integration

(Pn101) Pn403

Pnd05 Torque limit

Speed feedback /N-CL ON

B Using Torque Limiting by Analog Voltage Reference

To use this function, set the following user constant to 3.

Pn002.0 Speed Control Option Factory Speed Control,
(T-REF Terminal Allocation) Setting: Position 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.
3 T-REF terminal used for external torque limiting input when P-CL or N-CL
is ON.
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5.2.11 Torque Limiting by Analog Voltage Reference, Function 2

This torque limiting function cannot be used at the same time as the torque feed-forward func-

tion.

Confirm the allocation of input signals when using this function. (Refer to 5.3.3 Input Circuit

Signal Allocation.) The factory settings are shown in the following table.

/P-CL | ON and CN1-45 is low Forward torque limit applied. | Limit: Pn404 or T-REF in-
put, whichever is smaller.

OFF and CN1-45 is high Forward torque limit not ap- | -
plied, i.e., normal operation.

/N-CL | ON and CN1-46 is low Reverse torque limit applied. | Limit: Pn405 or T-REF in-
put, whichever is smaller.

OFF and CN1-46 is high Reverse torque limit not ap- | -
plied, i.e., normal operation.

Bl Setting

The torque limit input gain is set at user constant Pn400.

The factory setting at Pn400is 30. If, for example, the torque limitis +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 Unit: Setting Factory |Speed/Torque
Iézi;zrence Input 0.1V/Rated Range: Setting: gg:::g:/Posmon
Torque 10 to 100 30

The settings of the following user constants 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 Unit: Setting Factory |Speed/Torque
External Torque o Range: Setting: | Control/Position
Limit A Control
0 to 800 100
Pn405 |Reverse Unit: Setting Factory |Speed/Torque
External Torque o Range: Setting: | Control/Position
Limit A Control
0 to 800 100
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5.2.12 Reference Pulse Inhibit Function (INHIBIT)

This function inhibits the Servopack from counting input reference pulses during position con-
trol. The Servomotor remains locked (clamped) while the function is in use. The /P-CON(/IN-
HIBIT) signal is used to enable or disable the function.

Servopack

Pn000.1
1
Reference —— O OFF —l—+>

I Error
pulse B —0Ox - | counter
ON
/(ZN%?E’:T) &\ /P-GON (/INHIBIT) 1

Feedback pulse

B Using Reference Pulse Inhibit Function (INHIBIT)

To use the inhibit function, set the user constant 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 Enables the inhibit function.

Always counts reference pulses.

B Enables the inhibit function. The /P-CON (/INHIBIT) signal is used to en-
able or disable the inhibit function.
/P-CON (/INHIBIT) Description
OFF Counts reference pulses.
ON Prohibits the Servopack from counting reference
pulses.
The Servomotor remains locked.

Note Parentheses () around an /INHIBIT signal indicate that a signal has been allo-
cated to the input circuit. See 5.3.3 Input Circuit Signal Allocation for more de-
tails.

Bl Relationship between Inhibit Signal and Reference Pulses

/INHIBIT signal _ ON OFF ON
(/P-CON) § §
Reference w
pulse P D
>t 12
t—» t1,t12] 0.5ms

Input reference pulses
are not counted
during this period.
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5.3.1 User Constants

5.3 Setting Up the Servopack

This section describes the procedure for setting user constants to operate the SGDM Servopack.

5.3.1 User Constants

The >-1ISeries Servopack providesmany functionsand has parameters called user constants that

allow the user to specify functions and perform fine adjustments.

Servopack

User Constants

A Panel Operator or Digital Operator is
used to set user constants.

User constants are divided into the following three groups.

User Constant Function
Pn000 to Pn601 Specify Servopack functions, set servo gains, etc.
Fn000 to Fn013 Execute auxiliary functions such as JOG Mode operations and

origin searches.

Un000 to Un00D Enable monitoring the motor speed and torque reference on the
panel display.

Appendix B shows a list of user constants provided for reference. See 6.1.6 Operation in User

Constant Setting Mode for more details on the procedure for setting user constants.
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5.3 Setting Up the Servopack

5.3.2 JOG Speed

Use the following user constant to set or modify motor speed when operating the Servomotor

from a Panel or Digital Operator.

Pn304 |Jog Speed Unit: Setting Factory |Speed/Torque
. Range: Setting: | Control,
t/min Position Control
0 to 10000 500

Use this constant to set the motor speed when operating the Servopack from a Panel or Digital
Operator. Ifthe setting is higher than the maximum motor speed of the Servomotor, then the Ser-

vomotor will rotate at its maximum speed.

@ )

T Ty

@@@@@ ap 200V
SGDH-
DIGITAL
OPERATOR YASKAWA
SERVOPACK JUSP-OPORA
ALARM
—DSPL
EIEIEIEIE!
ATA
o OO0
MODE/SET DATA4
. . . . e FO‘VEP.

Panel Operator

Digital Operator

5.3.3 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 Input Terminal Factory Setting
Terminal Numbers Name
Symbol Name
40 SI0 /S-ON Servo ON
41 Si1 /P-CON (Proportional control ref-
erence) *

42 SI2 P-OT Forward run prohibit
43 SI3 N-OT Reverse run prohibit
44 SI4 /ALM-RST Alarm reset
45 SIS /P-CL (Forward current limit) *
46 SI6 /N-CL (Reverse current limit) *

* The functions of these input signals are automatically switched according to the
setting at user constant Pn000.1 as long as Pn50A.0 is set to 0.
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5.3.3 Input Circuit Signal Allocation

The following user constant 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-[JAD[] Servopacks.
1 Enables any sequence input signal settings.

([ nFo >

tings.

In the factory setting, Pn50A.0 is set to 0. Functions in this manual are generally described for the factory set-

B Input Signal Allocation

The following signal can be allocated when Pn50A.0 is set to 1.

Servopack
CN1
/S-ON . 40 (SI0)
k- - = 41 (SH)
A S et
allocation ro--R 43 e
for input r----» 44 (Sl4)
signals. F---2 45 (SI5)
L_— -3 46 (Sl6)

<++—— CN1-40 is factory set for
the /S-ON input signal.

Any terminal from CN1-40 to
46 can be allocated to the
/S-ON signal through the
Pn50A.1 setting.

The following table shows the user constant 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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5.3 Setting Up the Servopack

® Examples of Input Signal Allocation

The procedure used to allocate sequence input signals is described using the /S-ON signal
as a typical example.

Pn50A.1 Description Remarks
Setting

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: Servo-ON signal (/S-ON) is valid when
low (ON).

2 Inputs the /S-ON signal from the SI2 (CN1-42) input terminal.

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-ON) so that is is al-
ways valid or always invalid.

8 Sets /S-ON signal so that it is always invalid.

9 Inputs the /S-ON signal from the SI0 (CN1-40) input terminal. Signal Polarity: Reversed

A Inputs the /S-ON signal from the SI1 (CN1-41) input terminal. Example: Servo-ON signal (/S-ON) is valid when
high (OFF).

B Inputs the /S-ON signal from the SI2 (CN1-42) input terminal.

C Inputs the /S-ON signal from the SI3 (CN1-43) input terminal.

D Inputs the /S-ON signal from the SI4 (CN1-44) input terminal.

E Inputs the /S-ON signal from the SIS (CN1-45) input terminal.

F Inputs the /S-ON signal from the SI6 (CN1-46) input terminal.

Note 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 opera-
tion may not occur when troubles, such as broken signal lines, occur. You must confirm operational 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
SI0to SI6. /S-ONis always input when PnS0A. 1 isset to 7, and an external signal line would
therefore not be needed because the Servopack will determine whether the servo is ON or
OFF.

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.

* Thesignal mustbe 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 prohibit
(N-OT) are input. The input terminal signal line must be leftt ON even in system configu-
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5.3.3 Input Circuit Signal Allocation

rationsthatdonotrequire thissignal,butunnecessary wiring canbe eliminated by setting
Pn50A.1 to 8.

OM" Signals are input with OR logic when multiple signals are allocated to the same input circuit.
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® Allocating Other Input Signals

Input signal allocation can be changed as shown below.

Input Signal User Constant Description
Name Applicable Logic | Number | Setting
Proportional Control ON (low level) Pn5S0A.2 0 Inputs the signal on the left from SI0 (CN1-40).
:/‘:fz’c‘)’;‘;e 1 | Inputs the signal on the left from SI1 (CN1-41).
2 Inputs the signal on the left from SI2 (CN1-42).
3 Inputs the signal on the left from SI3 (CN1-43).
4 Inputs the signal on the left from SI4 (CN1-44).
5 Inputs the signal on the left from SIS (CN1-45).
6 Inputs the signal on the left from 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
SI0 (CN1-40).
A Inputs the reverse of the signal on the left from
SI1 (CN1-41).
B Inputs the reverse of the signal on the left from
SI2 (CN1-42).
C Inputs the reverse of the signal on the left from
SI3 (CN1-43).
D Inputs the reverse of the signal on the left from
SI4 (CN1-44).
E Inputs the reverse of the signal on the left from
SI5 (CN1-45).
F Inputs the reverse of the signal on the left from
SI6 (CN1-46).
Forward Run Prohibit OFF (high level) Pn50A.3 OtoF | Same as above.*
(P-OT)
Reverse Run Prohibit OFF (high level) Pn50B.0 OtoF | Same as above.*
(N-OT)
Alarm Reset ON (low level) Pn50B.1 OtoF |Same as above.*
(/ARM-RST)
Forward Current Limit ON (low level) Pn50B.2 OtoF | Same as above.*
(/P-CL)
Reverse Current Limit ON (low level) Pn50B.3 OtoF | Same as above.*
(N-CL)
Contact Input Speed - Pn50C.0 0toF | Same as above.*
Control Selection
(/SPD-D)
Contact Input Speed - Pn50C.1 0toF | Same as above.*
Control Selection
(/SPD-A)
Contact Input Speed - Pn50C.2 0toF |Same as above.*
Control Selection
(SPD-B)
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5.3.3 Input Circuit Signal Allocation

(/G-SEL)

Input Signal User Constant Description
Name Applicable Logic | Number | Setting
Control Mode Selection ON (low level) Pn50C.3 OtoF |Same as above.”
(/C-SEL)
Zero Clamp ON (low level) Pn50D.0 OtoF |Same as above.”
(/ZCLAMP)
Reference Pulse Inhibit ON (low level) Pn50D.1 OtoF |Same as above.”
(/INHIBIT)
Gain Switching ON (low level) Pn50D.2 OtoF |Same as above.”

*  “Same as above” indicates that the user constant 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 SIO 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.
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5.3.4 Output Circuit Signal Allocation

Output signal functions can be allocated to the sequence signal output circuits shown below.

CN1 Output Factory Setting Comments
Connector Terminal Name
Terminal Symbol Name
Numbers
25 SO1 /V-CMP+ Speed coincidence The signal output
(/COIN+) detection (position- | will vary depend-
ing completed) ing on the control
26 (SG) /V-CMP- mode.
(/COIN-)
27 SO2 /TGON+ Rotation detection
28 (SG) /TGON-
29 SO3 /S-RDY+ Servo ready
30 (SG) /S-RDY-

The output signal selection user constants and their factory settings are shown below.

Pn50E Output Signal Selections 1 Factory Speed/Torque
Setting: Control,
3211 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

Select the CN1 connector terminals that will output the signals.

Pn50E.[] to Pn510.[]

1

Output
signal

2

3
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5.3.4 Output Circuit Signal Allocation

Output Signal User Constant Description
Number Setting

Positioning PnSOE.O 0 Disabled (Not used for the output signal on the left.)

Completed ) )

(/COIN) 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 Pn50E.1 0to3 Same as above

Coincidence

Detection

(/'V-CMP)

Rotation PnS0E.2 Oto3 Same as above

Detection

(TGON)

Servo Ready Pn50E.3 0to3 Same as above

(/S-RDY)

Torque Limit PnSOF.0 Oto3 Same as above

Detection

(/CLT)

Speed Limit PnS0F.1 0to3 Same as above

Detection

(/VLT)

Brake Interlock | Pn50F.2 Oto3 Same as above

(/BK)

Warning PnSOF.3 0to3 Same as above

(/WARN)

Near Pn510.0 0to3 Same as above.

(/NEAR)

Not used. - - -

Note “Same as above” means output signals are disabled or allocated to output terminals SO1 to SO3 through user
constant settings 0 to 3.

OM" Signals are output with OR logic when multiple signals are allocated to the same output circuit. Signals that
— are not detected are invalid. For example, the positioning completed signal /COIN is invalid in Speed Control
Mode.

The following user constant 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

The settings specify which of the connector CN1 output signals are to be reversed.
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Output Terminals User Constant 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.

S03 (CN1-29, 30) Pn512.2 0 Output signal not reversed.
1 Output signal reversed.

Not used. Pn512.3 - -
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5.3.5 Control Mode Selection

5.3.5 Control Mode Selection

The SGDH Servopack offers speed control, position control, torque control, and the other con-

trol modes shown in the following table.

The following user constant 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 Con-
trol (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 Refer-
ence)

8 Position Control (Pulse Train Reference) <> Torque Control (Analog Ref-
erence)

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)

Bl 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 5.2.1 Speed Reference.

Position Control (Pulse Train Reference)

Thismode controls positioning using a pulse train input reference. See 5.2.2 Position Reference.

Torque Control (Analog Reference)

This mode controls torque using an analog voltage input reference. See 5.2.7 Using Torque Con-

trol.

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 5.2.6
Contact Input Speed Control.
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Contact Input Speed Control Selection (Contact Reference) <
Speed Control (Analog Reference)

This mode controls speed by switching between contact reference and analog voltage reference
speed control. Analogvoltage reference speed control is enabled when both/P-CL (/SPD-A)and
/N-CL (/SPD-B) input signals are OFF (high level). See 5.2.6 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 position
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 5.2.6 Contact Input Speed Control.

Contact Input Speed Control Selection (Contact Reference) <
Torque Control (Analog Reference)

Thismodeswitchesbetweencontactreference speed controland analogvoltage 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 5.2.6 Contact Input Speed Control.

Position Control (Pulse Train Reference) <= Speed Control
(Analog Reference)

This mode switches between position and speed control through the /P-CON (/C-SEL) signal.

Position Control (Pulse Train Reference) <> Torque Control
(Analog Reference)

This mode switches between position and torque control through the /P-CON (/C-SEL) signal.

Torque Control (Analog Reference) <= Speed Control (Analog
Reference)

Thismode switches between torque and speed control through the /P-CON (/C-SEL) signal. See
5.2.7 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 5.4.3 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 (/IN-
HIBIT) signal. See 5.2.12 Using Reference Pulse Inhibit Function (INHIBIT)
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5.4.1 Adjusting Offset

5.4 Setting Stop Functions

This section describes the procedure used to stop the Servopack stably.

5.4.1 Adjusting Offset

B When the Servomotor Will Not Stop

The Servomotor may rotate at very low speed and not stopeven when 0 Vis specified as the refer-
ence voltage for Servopack speed and torque control (analog reference). This happens 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
votiage / Offset

Reference Jid
voltage e Offset
4 [~ corrected by

/ , g the Servopack.
F e
, Reference speed

Offset adjustment e or torque

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 is automatically adjusted to 0 V.

Manual Adjustment of
Reference Offset

The reference offset can be set to a specified value.

IMPORTANT Use manual rather than automatic adjustment if a position control loop is formed in the host controller.

See the following sections in Chapter 6 Using the Digital Operator for more details on adjust-

ment 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




5.4 Setting Stop Functions

5.4.2 Using the Dynamic Brake

To stop the Servomotor by applying the dynamicbrake (DB), set the desired mode in the follow-
ing user constant. 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.

Servo i
OF\;: Stop mode . After stopping
Pn$01 0=0 Hold dynamic brake |
o Dynamic
ke st
brake stop Coast status |
Pno01.0

Coasttoa
stop ——| Coast status |

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.

2 Coasts the Servomotor to a stop. “2

The Servomotor is turned OFF and motion stops due to equipment friction.

* 1. If the Servomotor is stopped or moving at extremely low speed, it will coast to a
stop.

* 2. When the main power supply is turned OFF, the dynamic brakes of the following types of
Servopack are used.
30 Wto 200 W for 100 V:  SGDH-A3BE to -02BD
30 Wto 1.5kW for 200 V:  SGDH-A3AE to -04AE
0.5 kW to 7.5 kW for 400 V : SGDH-05DE to -75DE
For the above types of Servopack, the DB circuit is turned ON when the control power sup-
ply is OFF.
When the DB circuit should be turned OFF when the main power supply or the control
power supply is OFF, disconnect the wiring (U,V, and W) of the Servopack.

. Dynamic brake (DB) Servopack Servomotor

" Q
Builtinto the Servopack, the dynamic brake suddenly stops a Servomotor
by electrically shorting its electrical circuit. C)
L

The dynamic brake is a common way of suddenly stopping a Servomotor.
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5.4.3 Using the Zero Clamp Function

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.

5.4.3 Using the Zero Clamp Function

B Zero Clamp Function

The zero clamp function is used for systems where the host controller does not form a position
loop for the speed reference input. In other words, this function is used to stop andlock the Servo-
motor even when the input voltage of speed reference V-REFisnot 0 V. Aninternal 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 refergnqe below the
Pn501 setting is ignored. Slops

7

Host controller Speed reference

[ etk . |

[F o

=

B[

Bl User Constant Setting

Set the following user constant so that the input signal /P-CON (/ZCLAMP) can be used to en-

able 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

OM" The /ZCLAMP signal can be used when an input circuit signal is allocated. See 5.3.3 Input Circuit Signal Al-
— location for more details.




5.4 Setting Stop Functions

Pn000.1 Setting Control Mode
A Zero Clamp Control Mode
This mode allows the zero clamp
Servopack
function to be set when the Servo-
motor stops. V-REF
Speed reference CN1-5
¢ The speed reference is input from JP-CON
V-REF (CN1-5). Zero clamp CN1-41
(/ZCLAMP)
¢ /P-CON (/ZCLAMP)(CN1-41) is
used to turn the zero clamp func-
tion ON and OFF.
CN1-41is Turns the Zero clamp is performed when the fol-
open (OFF). | zero clamp lowing two conditions are satisfied:
functi
unetion Condition 1: /P-CON (/ZCLAMP) is
OFF.
ON.
CN1-41is0 | Turns the Condition 2: Speed reference is below
V (ON). zero clamp the setting at Pn501.
function ON.
Bl Setting

Use the following user constant to set the motor speed level at which zero clamp is performed.

Pn501

Zero Clamp Level

Unit: Setting Factory |Speed Control
r/min Range: Setting:
0 to 10000 10

Set the motor speed at which zero clamp is performed if zero clamp speed control is selected.

Evenifthis 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 (user constant Pn000.1 is set to A).

® /P-CON (/ZCLAMP)(CN1-41) is ON (0 V).

® Speed reference drops below the setting of Pn501.

Preset value for zero clamping

/P-CON (/ZCLAMP) input

Zero clamp is performed.

V-REF speed reference

Speed

—l Open (OFF)

| |
— <>
1 |
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5.4.4 Using the Holding Brake

OM" When the /ZCLAMP signal is allocated, the zero clamp operation will be used even for speed control (Pn000.1
’ =0).

5.4.4 Using the Holding Brake

The holding brake isused when a Servodrive controls a vertical axis. In other words, a Servomo-

tor with brake prevents the movable part from shifting due to gravity when system power goes

OFFE.

Servomotor

™

Holding brake

Prevents the movable part from
shifting due to gravity when
system power goes OFF.

SANNNNNNN

|

IMPORTANT The brake built into the Servomotor SGM[_H 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

L1
L2

L3
Lic
L2C
BK-RY ONT-H
(/BK+)

@E<c

+24V
CN2-"2
(/BK-)

BK-Ry Blueor
yellow Red

White | AC DC | Black

Brake Power Supply
BK-RY: Brake control relay Brake power supplies are available in
200-V and 100-V models.

*1 and *2 are the output terminals allocated with Pn510.0.
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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 User Constants
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 user constant must be selected when the /BK signal is used.

Pn50F Output Signal Selections 2 Setting Speed/Torque
Range: Control,
Position Control
0000
Pn50F2 Input terminals

/BK ; CN1-25, 26 (SO1)

Brake interlock 3 CN1-27, 28 (S02)
output CN1-29, 30 (SOB)

Select the /BK output terminal.

User Constant Setting Output Terminal (CN1)
*{ *2
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 5.3.4 Output Circuit Sig-
nal Allocation.
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5.4.4 Using the Holding Brake

Bl Brake ON Timing

If the equipment moves slightly due to gravity when the brake is applied, set the following user

constant to adjust brake ON timing.

Pn506 |Brake Reference Servo
OFF Delay Time

Unit:

10 ms

Setting
Range:

0 to 50

Factory
Setting:

0

Speed/Torque
Control,
Position Control

This user constant 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.

Servomotor !
Servo ON/OFF
operation ) |
(Servomotor I —p'
ON/OFF status) Servo OFF

time delay

S-ON input
éCN1-40)p SevoON [Tsenoorr
| /BK output | Release brakq ™ Hold with brake

Servomotor OFF

With the standard setting, the servo is turned OFF when the /BK signal (brake operation) is out-

put. The equipment may move slightly due to gravity depending onequipment configurationand

brake characteristics. If this happens, use this user constant 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.

IMPORTANT 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.




5.4 Setting Stop Functions

Holding Brake Setting

Set the following user constants 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 . Range: Setting: | Control,
r/min Position Control
0 to 10000 100
Pn508 |Timing for Brake Unit: Setting Factory |Speed/Torque
Reference Output Range: Setting: | Control,
during Motor Operation 1oms Position Control
9 P 10 to 100 50

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

Power OFF by / Servo ON |
S-ON (CN1-40) in- Servo OFF
put or alarm oc- ]

currence |
[}

Stop by dynamic brake
or coast to a stop.
(Pn001.0)

Motor speed

)
i ]
(tfmin) [ N
Pn-507 ; ,
| |
Rel [} [}
/BK output Mh brake
: Pn508 ]
b — ]

Brake ON timing when the Servomotor stops must be adjusted properly because Servomotor
brakes are designed as holding brakes. Adjust the user constant 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.




User Constant Settings and Functions

5.5.1 Using Servo Alarm and Alarm Code Outputs

5.5 Forming a Protective Sequence

This section describes the procedure for using I/O signals from the Servopack to form a protective

safety sequence.

5.5.1 Using Servo Alarm and Alarm Code Outputs

The basic procedure for connecting alarm output signals is described below.

1/O power supply
Servopack

v Bov

Photocoupler

Photocoupler output CN1-31 ), ALM+ o

_____ .
er output | 1

:\Zaximupr)no) erating voltage: < ! % 1 & 50 mA max.

aovpe | ro i votage: oy s I cN1-32), ALM-

Maximum output current: 50 mA
DC

( CN1-37), ALO1
—

20 mA max|

Open collector output {

(per output) cN1-38), ALO2
T ;

30 VDC

Maximum output current: 50 mA
DC
: oN1-1 J, SG

) 3
vov oV

Host controller

Maximum operating voltage:
b CN1-39| ALO3

A suitable external I/O power supply must be provided by the user separately because there is

no internal 24-V power supply in the Servopack.

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

Alal
—» ALM output

Turns power OFF.

Form an external circuit so this alarm output (ALM) turns the Servopack OFF.

ON: Circuit between CN1-31 and 32 is closed, Normal state
and CN1-31 is at low level.
OFF: Circuit between CN1-31 and 32 is open, and | Alarm state
CN1-31 is at high level.




5.5 Forming a Protective Sequence

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 Output 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 Servopack. Use
these signalstodisplay alarm codesat the host controller. See 7.2.3Alarm Display Table formore

on the relationship between alarm display and alarm code output.

WhenaServoalarm (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 au-

tomatically 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 7.2.1 Troubleshooting

Problems with Alarm Displays for more details on troubleshooting the system when an alarm occurs.
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5.5.2 Using the Servo ON Input Signal

5.5.2 Using the Servo ON Input Signal

The basic use and wiring procedure for the Servo ON (/S-ON) input signal (sequence input sig-

nal) is described below. Use this signal to forcibly turn OFF the Servomotor from the host con-

troller.
/0 power supply Servopack
T +24V Photo-
[

+24 VIN _|ON1-47 33kQ _ coypler

K

/S-ON__JcN1-40|g— - -~
r :
oV \%

Host controller

— Input /S-ON CN1-40 Servo ON Speed/Torque
Control,
Position Control

This signal is used to turn the Servomotor ON and OFF.

CN1-40 is | 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) 3

according to signal input.

CN1-40is |The Servomotor is OFF and cannot oper- | Servo OFF Servomotor is OFF.
OFF (High | ate (called the Servo OFF state). Do not
Level) turn the Servomotor OFF while it is oper-
ating except in an emergency.

Servomotor can not 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 user constant 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.
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 5.3.3 Input Circuit Signal Allocation for other Pn5S0A.1 settings.
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5.5.3 Using the Positioning Completed Output Signal

The basic use and wiring procedure for the positioning completed (/COIN) output signal (photo-

coupleroutputsignal) is described below. The signalis outputtoindicate that Servomotor opera-

tion is completed.

Servopack

1/O power supply
——+24V AOV

Photocoupler output

(per output) -
per outpu CN1-25) /COIN+

Maximum output current: 50 mA
DC

Maximum operating voltage: | _I_i N
30VDC < [ﬁ‘s | £ cNi-26) /cOIN-

Output — /COIN CN1-25 Positioning Completed Output Position Control
Signal

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 position-

ing is completed.

Reference
- Servomotor
Speed | - D\
— Pn500

Error pulse  fE====== ‘:.TT._—..\.I\_
(Un008) . ;

/COIN ]

(CN1-25) L

ON: Circuit between CN1-25 and 26 is closed,
and CN1-25 is at low level.

Positioning is completed. (Position error is
below the setting.)

OFF: Circuit between CN1-25 and 26 is open, and
CN1-25 is at high level.

Positioning is not completed. (Position error
is above the setting.)

Setting: Pn500 (positioning completed width)

The following user constant 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 user constant is factory set so the /COIN signal is output between CN1-25 and 26. See 5.3.4

Output Circuit Signal Allocation for more details on user constant Pn50E.

The following user constant is used to set the number of error pulses and to adjust the output tim-

ing of the positioning completed signal.

5-71




User Constant Settings and Functions

5.5.4 Speed Coincidence Output

Pn500 |Positioning Unit: Setting Factory | Position Control
Completed Width Range: Setting:
reference
units 0 to 250 7

Thisuser constantisusedto 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 user constant may output only a small error during low-speed opera-

tion that will cause the /COIN signal to be output continuously.

The positioning completed width setting has no effect on final positioning accuracy.

OM|’ /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.

5.5.4 Speed Coincidence Output

The basic use and wiring procedures for the speed coincidence (/V-CMP) output signal used to
indicate amatch with the speed reference (photocoupler output signal) are described below. The

host controller uses the signal as an interlock.

1/O power supply
Servopack —-+-+24v A0V

Photocoupler output

(per output) CN1-25 _CMP+
Maximum operating voltage: H- g %—1
30 VDC <+ E;‘i i

[ —_ =

q CN1-26), /V-CMP-

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 closed, Speed coincides. (Speed error is below the
and CN1-25 is at low level. setting.)

OFF: Circuit between CN1-25 and 26 is open, and | Speed does not coincide. (Speed error is
CN1-25 is at high level. above the setting.)

Preset value: Pn503 (Speed Coincidence Signal Output Width)
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Motor
speed

/V-CMP is output in this
range.

Pn503

\ Reference speed

The following user constant 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 user constant is factory setso the /V-CMP signal is output between CN1-25 and 26. See 5.3.4
Output Circuit Signal Allocation for more details on user constant Pn50E.

The following user constant is used to set conditions for speed coincidence output.

Pn503 |Speed Coincidence
Signal Output Width

Unit:

r/min

Setting
Range:

0 to 100

Factory
Setting:

10

Speed Control

This user constant 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.

<4EXAMPLEp The /V-CMP signal turns ON at 1900 to 2100 r/min if the user constant is set to 100 and the refer-

ence speed is 2000 r/min.

OM|) /V-CMP is a speed control signal.

With the factory setting, this signal is used as the positioning completed signal /COIN for position control, and

it is always ON for torque control.
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5.5.5 Using the Running Output Signal

The basic use and wiring procedures for the running (/TGON) output signal (photocoupler out-

put signal) are described below. The signal is output to indicate that the Servomotor is currently

operating.
1/O power supply
Servopack 24V A0V
Photocoupler output
{per outpul N1-27}/TGON
- +
Maximum operating voltage: E\; _i ZEC— /T—Egm—q
30 VDC <4+— LY
| - -
Maximum output current: 50 mA il CN1-28 GON
DC |
|

Output — /TGON CN1-27 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 exter-

nal interlock.

ON: Closed or low level Servomotor is operating. (Motor speed is
above the setting.)

OFF: Open or high level Servomotor is not operating. (Motor speed is
below the setting.)

Preset value: Pn502 (Running Output Level)
Motor speed

(Un000)
1 |
/TGON |
The following user constant 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 user constant is factory setso the /V-CMP signal is output between CN1-27 and 28. See 5.3.4

Output Circuit Signal Allocation for more details on user constant Pn50E.

This user constant is used to set output conditions for the operation detection output signal /

TGON.
Pn502 |Rotation Detection Unit: Setting Factory |Speed/Torque
Level . Range: Setting: | Control,
t/min Position Control
1 to 10000 20

This user constant is used to set the speed at which the Servopack determines Servomotor opera-
tion and outputs a signal. The following signals are output when motor speed exceeds the preset

level.
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Signals output when Servomotor operation is detected:

e /TGON
® Status Indication Mode

® Monitor Mode Un006

5.5.6 Using the Servo Ready Output Signal

The basic use and wiring procedures for the Servo Ready (/S-RDY) output signal (photocoupler

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/O power supply
Servopack ——424v A0V

Photocoupler output

(per output) CN1-29 ) /S-RDY+ ul

Maximum operating voltage: | _‘g_ =

30 VDC <« ﬂ < &

Maximum output current: L 3‘_ ! CN1-30 )}, /S-RDY-
50 mA DC

Output — /S-RDY CN1-29 Servo Ready Output Signal Speed/Torque
Control,
Position Control

This signal indicates the Servopack received the Servo ON signal and completed all prepara-

tions.
ON: Closed or low level Servo is ready.
OFF: Open or high level Servo is not ready.

The following user constant 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 user constant is factory setso the /V-CMP signal is output between CN1-29 and 30. See 5.3.4

Output Circuit Signal Allocation for more details on user constant Pn50E.
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5.5.7 Using the Warning Output Signal
Thebasicuse 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/O power supply
—-+24v A0V

Servopack

Photocoupler output

(per output) CN1-*1), \WARN+ n

Maximum operating voltage: Sl B
i _[ ﬁii\_: 2 cN1-2) /WARN-

Maximum output current: 50 mA
D

Note User constant Pn50FE.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 user constant 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
Pn50F.3 is used to allocate the /WARN output signals above.
User Constant Setting Output Terminal (CN1-)
*q *2
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 5.3.4 Output Circuit Signal
Allocation.
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Pn50F.3 Output terminals
1
WARN > CN1-25, 26 (SO1)
. CN1-27, 28 (S02)
Warnlng output 3 CN1-29, 30 (SO3)
signal

The following user constant 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 and 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
A91 ON signal OFF signal OFF signal | Overload

(low level) (high level) (high level)

A92 OFF signal ON signal OFF signal | Regenerative overload
(high level) (low level) (high level)

5.5.8 Using the Near Output Signal

The basic use and wiring procedures for the near (/NEAR) output signal (photocoupler output
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 Servomotor is close to

completing operation.

1/0 power supply
Servopack 24V A0V

Photocoupler output

(per output) CN1-*1 ) INEAR+ -
Maximum operating voltage: 7_‘; T
i B ﬁ}l_f\_. 1 onise ) NEAR-

maximum output current: 50 mA
D

*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 com-

pleted signal and prepares the following sequence signal in order to reduce the number of opera-

tions required to complete Servomotor operation during position control.
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ON: Closed or low level

The Servomotor is close to completing opera-
tion. (Position error is below the near signal
setting range.)

OFF: Open or high level

The Servomotor is not close to completing op-
eration. (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 user constant below.

Pn510 Output Signal Selections 3

Factory Position Control
Setting:

0000

Pn510.0 is used to allocate the /NEAR output signals above.

User Constant Setting Output Terminal (CN1-)
*{ *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 5.3.4 Output Circuit Signal

Allocation.

The following user constant is used to set the timing for /NEAR signal output.

Pn504 |NEAR Signal
Width

Unit:

reference
units

Setting Factory | Position Control
Range: Setting:
1 to 250 7

Generally set the near signal width higher than the positioning completed width. Alsosee 5.5.3

Using the Positioning Completed Output Signal.

Servomotor

Reference
Speed
Pn504
—
Error pulse ¢ ¢
0 T """"""" ? """ -

INEAR J

/COIN J
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5.5.9 Handling Power Loss

The following user constant is used to specify whether the Servomotor holds or continues when

a power loss occurs.

Pn509 | Momentary Hold Time Unit: Setting Factory |Speed/Torque
Range: Setting: | Control,

ms i
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 continue 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 user constant setting.

® Whenaninsufficient voltage alarm (A.41) occurs during power loss with a large Servomotor
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 status

is ignored so Servomotor operation will continue if the Servomotor turns back ON within the

time set at user constant Pn509.

Power supply Power loss
voltage l

| | Time
1. Pn509 setting > t OFF :—:—4
I
2. Pn509 setting t < t OFF H |
[
For 1. Ll
Servo ON I
I
I
For 2.
Servo ON Servo OFF
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5.6 Selecting a Regenerative Resistor

When the Servomotor is driven in generator mode, power isreturned to the Servopack. Thisis called
regenerative power. The regenerative power is absorbed by charging the smoothing capacitor, but
whenthe chargeable energyisexceeded, theregenerative poweris further consumedby the regenera-

tive resistor.
The Servomotor is driven in regeneration (generator) mode in the following circumstances:

® While decelerating to a stop during acceleration and deceleration operation.
® With a load on the vertical axis.
® During continuous operation with the Servomotor rotated from the load side (negative load).

The capacity of the Servopack’s built-in regenerative resistor is sufficient for short-time operation

only, such as for the deceleration stop period. Operation under a negative load is not possible.

If the regenerative power exceeds the processing capacity of the Servopack, then install an external
regenerative resistor. The followingtable showsthe specificationsof the Servopack’sbuilt-inresistor

and the amount of regenerative power (average values) that it can process.

Specifications of | Regenerative N
Built-in Resistor | _ P°WeL ) Minimum
Applicable Servopacks roszis:ein y A"?Wab'e
Resistance | Capacity Resi t- o Resn(:;e)mce
esIS10
() (W)
(W)
Single-phase | SGDH-A3BE to -02BE - - - 40
100V
Single-phase |SGDH-A3AE to -04AE - - - 40
200V
SGDH-08AE-S 50 60 12 40
SGDH-15AE-S 25 140 28 20
Three-phase |SGDH-05AE to -10AE 50 60 12 40
200V
SGDH-15AE 30 70 14 20
SGDH-20AE 25 140 28 12
SGDH-30AE 12.5 140 28 12
SGDH-50AE 8 280 56 8
SGDH-60AE 6252 | (880)2 |  (180)"2 5.8
SGDH-75AE to -IEAE (.13)3 | (17603 | (350)"3 2.9
Three-phase |SGDH-05DE to -15DE 108 70 14 73
400V
SGDH-20DE, -30DE 45 140 28 44
SGDH-50DE 32 180 36 28
SGDH-60DE to -75DE a8) | (880)4 | (180)* 18
SGDH-1ADE to -1EDE (14.25)"5 | (1760)"5 | (350)°5 142
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* 1. Theaverageregenerative power that canbe handled is 20% of the rated capacity of the regen-
erative resistor built into the Servopack.

* 2. The values in parentheses are for the optional JUSP-RA(04 Regenerative Resistor Unit.

* 3. The values in parentheses are for the optional JUSP-RA05 Regenerative Resistor Unit.

* 4. The values in parentheses are for the optional JUSP-RA18 Regenerative Resistor Unit.

* 5. The values in parentheses are for the optional JUSP-RA19 Regenerative Resistor Unit.

When installing an external regenerative resistor, make sure that the resistance is the same as that of
the Servopack’s built-in resistor. If combining multiple small-capacity regenerative resistors to in-
crease the regenerative resistor capacity (W), select resistors so that the resistance value including

error is at least as high as the minimum allowable resistance shown in the above table.

5.6.1 External Regenerative Resistors

When installing an external regenerative resistor, a user constant setting must be changed as

shown below.

Pn600 |Regenerative Resistor | Unit: Setting Factory |Speed/Torque
Capacity Range: Setting: | Control,
ow Position Control
0to 0
Servopack
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).

<4EXAMPLEp When the external regenerative resistor’s actual consumable capacity is 100 W, set the user
constant 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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5.6.1 External Regenerative Resistors

B Connecting Regenerative Resistors

The method for connecting regenerative resistors is shown below.

Servopacks with Capacities of 400 W or Less

Connect an external regenerative resistor between the Servopack’s B1 and B2 terminals.

Servopack

Regenerative resistor

| —
| |

B1 :[
BZ J

* The user must provide the regenerative resistor.

Servopacks with Capacities of 0.5 to 5.0 kW

Disconnect the wiring between the Servopack’s B2 and B3 terminals and connect an external

regenerative resistor between the B1 and B2 terminals.

Servopack

Regenerative resistor

l Be sure to take out the lead wire

between the B2 and B3 terminals.

* The user must provide the regenerative resistor.

Servopacks with Capacities of 6.0 kW or More

Servopacks with capacities of 6.0 kW or more do not have regenerative resistors built in. A re-
generative resistor must be connected externally. The following Regenerative Resistor Unitsare

available for this purpose.

Servopack Applicable Resistance Specifications

Regenerative (Q)
Resistor Unit

SGDH-60AE JUSP-RA04 6.25 25 Q (220 W) x 4 resistors in parallel

SGDH-75AE to | JUSP-RAOS 3.13 25 Q (220 W) x 8 resistors in parallel

-1EAE

SGDH-60DE, JUSP-RA18 18 18 Q (220 W) x 4 resistors

-75DE in serial-parallel

SGDH-1ADE, JUSP-RA19 14.25 28.5 Q (220 W) x 8 resistors

1EDE in serial-parallel
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Connect the Servopack and Regenerative Resistor Unit as shown in the following diagram.

Servopack Regenerative
Resistor Unit

N w
N g =g

* The Regenerative Resistor Unit is sold as an option.

IMPORTANT Regenerative resistors reach high temperatures, so be careful to cool them. Also use heat-resistant, non-flam-
mable wiring and make sure that the wiring does not come into contact with the resistors.
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5.6.2 Calculating the Required Capacity of Regenerative Resistors

B By Means of a Simple Calculation

When driving a Servomotor normally with the horizontal axis, check the external regenerative

resistor requirements using the calculation method shown below.

Servopacks with Capacities of 400 W or Less

Servopacks with capacities of 400 W or less do not have built-in regenerative resistors. The en-
ergy that can be charged by capacitors is shown in the following table. If the rotational energy

in the servo system exceeds these values, then connect a regenerative resistor externally.

Voltage Applicable Regenerative Energy that Remarks
Servopacks Can be Processed (joules)
100V SGDH-A3BE 7.8 Value when main cir-
cuit input voltage is
SGDH-ASBE to -02BE 15.7 100 VAC
200V SGDH-A3AE, -ASAE 18.5 Value when main cir-
cuit input voltage is
SGDH-01AE to -04AE 37.1 200 VAC

Calculate the rotational energy in the servo system from the following equation:
Es =J X (Npm)%/182 (joules)

e J=Jy+JL

® J): Servomotor rotor inertia (kg'm?) (0z-in-s?)

® J;: Motor axis conversion load inertia (kg'm?) (0z-in-s?)

® Ny Rotation speed used by Servomotor (r/min)

Servopacks with Capacities of 0.5 to 5.0 kW

Servomotors with capacities of0.5to 5.0kW have built-in regenerative resistors. The allowable
frequencies for just the Servomotor in acceleration and deceleration operation, during the rota-
tion speed cycle from 0 to the maximum rotation speed to 0, are summarized in the following
table.

Convertthe dataintothe valuesobtained withactual rotation speed used and load inertia to deter-

mine whether an external regenerative resistor is needed.
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Voltage Series Allowable Frequencies in Regeneration Mode (r/min)
Capacity 03 (05 |06 08 09 |10 |12 | 13 | 15 | 20 | 30
Symbol
200V SGMAH - - - 89 - - - - - - -
SGMPH - - - 29 - - - - 17 - -
SGMGH-[JAJA - 34 - - 13 - - 10 - 12 8
SGMGH-JAOB | 96 | - |39 | - |22 | - | 15| - | - |20 |13
SGMSH - - - - - 39 - - 31 | 48 | 20
400V SGMGH - 42 - - 15 - - 10 - 12 8
SGMSH - -] - - - |47 - - |31 |48 |20
SGMUH - - - - - 27 - - 19 - 13
Voltage Series Allowable Frequencies in Regeneration Mode (r/min)
Capacity 22 32 40 44 50
Symbol
200V SGMGH-[A[JA - - - 11 -
SGMGH-[]A[IB - - 20 - -
SGMSH - - 29 - 22
SGMDH 7 11 8 - -
400V  |SGMGH - - - 1 -
SGMSH - - 29 - 22
SGMUH - - 19 - -

Speed reference

0 » t
| I |
I V—K;;‘- Maximum rotation speed
VAl
Servomotor rotation speed @ | —p t

Servomotor-generated torque 0 ) r t
. - ~¢— Maximum cycle

i T —P
(Operating cycle)

Allowable frequency = 1/T (r/min)

Figure 5.1 Operating Conditions for Allowable Regenerative Frequency Calcula-
tion

Use the following equation to calculate the allowable frequency for regeneration mode opera-

tion.

r[Jmin)

Allowable frequency Allowable frequency for Servomotor only mlax. rotation speed

1 n) otation speed used
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® n=J/Im
® J): Servomotor rotary inertia (kg'm?) (0z-in-s?)

® J; :Motor axis conversion load inertia (kg-m?) (0z-in-s?)

Servopacks with Capacities of 6.0 kW or More

Servopacks with capacities of 6.0 kW or more do not have built-in regenerative resistors. The
following table shows the allowable frequencies in regeneration mode when the Servopack is
combined with the JUSP-RA04 or JUSP-RAOQS5 Regenerative Resistor Unit.

The equation used to calculate the allowable frequency from the Servomotor drive conditions

andloadinertia are the same as the one give above for Servopack with capacities of0.5t0 5.0 kW.

Series Allowable Frequencies in Regeneration Mode (r/min)
voltage c:;'ﬁ;g}’ 55 75 1A 1E
200V SGMGH-[A[JA 26 36 36 32

SGMGH-[]A[IB 44 - - -
400V SGMGH-[ID 26 18 36 32

B By Calculating the Regenerative Energy

This section shows the procedure for calculating the regenerative resistor capacity when accel-
eration and deceleration operation is as shown in the following diagram.

Npm: Motor rotation speed

Rotation speed T / | /!
0 | : . |

: - <+ tp |

v

A ‘ ‘ |
T_: Load torque | ‘
Motor torque v | |
° Tl ;
¥~ Regenerative
torque
< T >

Calculation Procedure

The procedure for calculating the capacity is as follows:

Step ltem Symbol Equation

1 Find the rotational energy of the servo system. |Eg Es = INM%/182

2 Find the energy consumed by load system loss | Ep ErL = (/60) NmMTLtp
during the deceleration period.

3 Calculate the energy lost from Servomotor Em (Value calculated from “Servo-
winding resistance. motor Winding Resistance Loss”

diagrams) X tp

4 Calculate the servoamp energy that can be Ec Calculate from the “Absorbable
absorbed. Servoamp Energy” diagrams.

5 Find the energy consumed by the regenerative | Ex Ex = Es - (EL+Em+E()
resistor.

6 Calculate the required regenerative resistor Wk Wk =Ex/(0.2XT)
capacity.
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e SGMAH Servomotor, 100 V

200
180
160
140
(\)V?Sgo
100
80
60
40
20
0

Note 1. The “0.2” in the equation for calculating Wy is the value for when the regenerative
resistor’s utilized load ratio is 20%.

2. The units for the various symbols are as follows:

Eg to Ex: Energy joules (J) Ty:Load torque (N-m) (0zin)
Wkxk:Regenerative resistor required capacity (W) tp: Deceleration stopping time (s)
J:(= Iy + J) (kg'm?) (oz-in-s?) T. Servomotor repeat operation period (s)

Nm: Rotation speed used by Servomotor (1/min)

If the above calculation determines that the amount of regenerative power (Wk) that can be pro-
cessed by the built-in resistor is not exceeded, then an external regenerative resistor is not re-

quired.

If the amount of regenerative power that can be processed by the built-in resistor is exceeded,

theninstall anexternal regenerative resistor for the capacity obtained fromthe above calculation.
If the energy consumed by load system loss (in step 2 above) is unknown, then perform the cal-
culation using Ey, = 0.

When the operation period in regeneration mode is continuous, add the following items to the
above calculation procedure in order to find the required capacity (W) for the regenerative resis-
tor.

® Energy for continuous regeneration mode operation period: Eg (joules)

® Energy consumed by regenerative resistor: Ex = Es - (EL + Em + Ec) + Eg

® Required capacity of regenerative resistor: W = Ex/ (0.2 X T)

Here, Eg = (2n/60) NmcTata

® Tg:Servomotor’sgeneratedtorque (N-m)(oz-in)in continuousregeneration mode operation
period

® Nyg:Servomotor rotation speed (r/min) for same operation period as above

® tg:Same operation period (s) as above

Servomotor Winding Resistance Loss

The following diagrams show the relationship, for each Servomotor, between the Servomotor’s

generated torque and the winding resistance loss.

1. Servomotor for 100 V
e SGMPH Servomotor, 100 V

SGMAH- 160
01
028 140
SGMPH-
120 028
01H
y 100
A5B (\)V?Sg
80
g A3 60
40
= 20 =
éé/é/ 0 = |
0 100 200 300
100 200 300

T %
Torque (%) orque (%)
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2. Servomotor for 200 V
e SGMAH Servomotor, 200 V

300
SGMAH
08A
200
SS
(WP /017, 024
150
100 /LA“
50
// | —T
————
0 —
0 100 200 300
Torque (%)
e SGMGH Servomotor, 200 V, 1500 r/min
2800 SGMGH-
i
2400 A — ]
20A_A I =
2200 AT
2000 BAA | |
1800 AR AL |
SA AL |
1600 SsA A
1200 %
4l
1000
800 A
// sl
600 - >
/ )I-
400 g ——
200 —
0
0 100 200 300
Torque (%)
e SGMSH Servomotor, 200 V
1400
1200 SGMSH-
| —1 50A
40A
1000 30A
204
800
SS
AP
600 f15;:/ P
400 g 106"
,/// L1
200 s
]
Z=
0
0 100 200 300

Torque (%)

e SGMPH Servomotor, 200 V

300 SGMPH-
154
084
250
200
(WSS 044
150
/ 014
100 >
024
50 o
///
_
0
0 100 200 300

Torque (%)

e SGMGH Servomotor, 200 V, 1000 r/min

2000
SGMGH- | 55A B
1800
40A B ’%
1600
1400 /
1200
30A B
4§00
(A8 f 20A B
800 09 B
A B
600 i /)/ 06
400 g < 12A B
200 %Y
0
0 100 200 300
Torque (%)
e SGMDH Servomotor, 200 V
1400
1200 SGMDH-
1 t-apa
32A
1000 2y
800
(Mss
600 47
400
%
200
-
o=
0 100 200 300 360

Torque (%)
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3. Servomotor for 400 V

¢ SGMGH Servomotor, 400 V, 1500 r/min ¢ SGMSH Servomotor, 400 V
2500 1400
S(%'\[/)' J/';'- SGMSH-|
2000 QDA L [T+ | 1200 128 A e S
WOIA L | | T T 200 | [ T——]
fggﬁ \\\:\ 1000 30D \: ——
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5.6.2 Calculating the Required Capacity of Regenerative Resistors

Servopack’s Absorbable Energy

Thefollowing diagramsshow the relationshipbetween the Servopack’s input power supply volt-

age and its absorbable energy.

e Servopack for 100 V °
i S
~— ASBD 19 02BD
14 I~
\
12
10
g ——— /A3BD
I
6 —
bsorhable energy
ofosor
2
0 2 100 110 120
AC input power supply voltage (Vrms)
e Servopack for 200 V e Servopack for 200 V, Continued
120 700
Servopack
ggD?-Eac 600 SGDH-
100 30D ~_ TN
™~ | _20AD 500 ( | — T 1AAEH
80 ﬁ/ 01AD to|04AD l |+75AE
~_ J\ 05AD to|l0AD ™~ \\ 1 60AE
T ™ lAS;:DD ASAD 0 ™~ NN T 30AB
60 SY 200 ~ D
\k \\ \\
— TN N
I —— ~ Apsip Py
soriable gnergy ——r——*. ||| T — ™~
(ﬁ)b 0 ] 9y \%E:\h\ 00 :::\ ~—_ \
\—\>§ \‘:§§§
0
0 180 200 220 240 260
1 2 22 24 2
80 00 0 0 60 AC input power supply voltage (Vrms)
AC input power supply voltage (Vrms)
e Servopack for 400 V
140 Servopack
120 I~ SGDH-
20DE| 30DE
100 T~ 10DE| 15DE
—_ ( 05DE
80
60 "
0 | \
(Apsorbable energy T
20 —
\\!L\\\
—
320 360 400 440 480 520

AC input power supply voltage (Vrms)
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e Servopack for 400 V, Continued

800
700
— Servopack
600 — SGD"E-
~_ ' 1ADE 1EDE
500 | !eoDE| 75DE
\\L 1 50DE
400 ~
300
—_— \
200 —
Mpsorbapteenergy— [ [ T —— 4 | |
100 — —
I e —
0
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AC input power supply voltage (Vrms)
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5.6.2 Calculating the Required Capacity of Regenerative Resistors

5.7 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. If such a system is to be combined with a host controller, use a Servomotor with

an absolute encoder. Consequently, operation can be performed without origin return operation im-

mediately after the power is turned ON.

Motor SGM[TH-[ 111+~ With 16-bit absolute encoder
SGM[JH-JJJ2[]---With 17-bit absolute encoder

Absolute encoder

Always detects
absolute position.

Origin gurn operation

/A WARNING

® The output range of multiturn data for [J- series absolute detection system differs from that for
conventional systems (15-bit encoder and 12-bit encoder). Specially when Infinite length posi-
tioning system of conventional type is to be configured with []- series, be sure to make the
following system modification.

Absolute
Encoder Type

Output Range of
Multiturn Data

Motion When Exceeds the Limit

Conventional Types
(12-bit and 15-bit)

-99999 to +99999

When exceeds the upper limit (+99999) in the
positive direction, the multiturn data is 0.

When exceeds the lower limit (-99999) in the
negative direction, the multiturn data is 0.

[0- Series
(16-bit and 17-bit)

-32768 to +32767

When exceeds the upper limit (+32767) in the
positive direction, the multiturn data is
-32768.

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
5.7.6 Multiturn Limit Setting.




5.7 Absolute Encoders

5.7.1 Interface Circuit

The following diagram shows the standard connections for an absolute encoder mounted to a

Servomotor.

Host controller Servopack

+5V [SEN C§1 CN12
74064>IE§3‘ ﬁm 5
0

: 2 ;
BAT : . (ot 3 J BAT (+)
Battery [ - [BATO I 4 ) BAT (-} [P:
Serial interface| Line driver PAO . ! .
i i T
cirout < JERQPAC TP X 33
’p-ng_o_: :
ol ﬂl:-ﬂ JPBO TP, 32 5
DOWN B PCO: . 19
>*
4 <LERGIPCO TP 50
Clear — PSO '
Serial interface - 48
circuit N iP: 49

1

Connector shell

L Shielded wire (shell)

¥ P: Indicates twisted pair wires.
Applicable line drivers: SN75175 or MC3486 by T/L
Terminating resistance R220 to 470 Q

Bl SEN Signals

Host controller Servopack

VT SEN  CNi-4| 100Q

—
Approx. 1 mA
at high level 4.7kQ T 1uF

OSEN  CN1-2 v oV

7406 or
equivalent
0

PNP is recommended for transistors.

Signal Levels
High level: 4.0 V min.; Low level: 0.8 V max.

® [ ctatleast three seconds elapse after turning on the power before raising the SEN signal to
high level.

® When the SEN signal is changed from low level to high level, the multi-turn data and initial
incremental pulses are output.

e Until these operations are completed, the motor cannot be operated regardless of the status
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 = high level OFF [ ON

[ 1.3 s min. |15 ms
[ | min.
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5.7.2 Selecting an Absolute Encoder

5.7.2 Selecting an Absolute Encoder

Select the absolute encoder usage with the following user constant.

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.

5.7.3 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

Bl Battery Provided for Servopack

Lithium battery: JZSP-BAO1 (includes battery and connector)

Battery: Toshiba, ER3 V, 3.6 V, 1000 mAh

Battery carrying space

B /— Batter connector (CN8)

=

[o] =] @

H\8Hd\8.

MODE/SET A v DATA/

© cHiareE power O

Figure 5.2 Servopacks with Capacities of 30 W to 5.0 kW
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5.7 Absolute Encoders

Batter connector (CN8)

Battery carrying space

Figure 5.3 Servopacks with Capacities of 6.0 to 15 kW

Q PROHIBITED

o Installthe battery at either the host controller or the Servopack. ltis dangerous to install batteries at
both simultaneously, because that sets up a loop circuit between the batteries.

5.7.4 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 Servo-

pack’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

Chapter 6 Using the Digital Operator.

OM" The absolute encoder setup operation is only possible when the servo is OFF. After the setup processing is fin-

ished, turn the power back ON again.

Bl Setup Using the Hand-held Digital Operator

1. Press the DSPL/SET Key to select the auxiliary function mode.

— e
[ (] () [ [
2. Select the user constant Fn008. Press the Left or Right Cursor Key to select the digit to set,
and then press the Up or Down Cursor Key to change the number.

~

I
J
——
—
——
_
I
|

J

3. Press the DATA/ENTER Key. The following display will appear.

~

——
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5.7.4 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

/] T _[Al Tl .
[I (] [y [ ] [, il Ul J Flashes for one second
+ Up Cursor Key
v
[,I:’ ,I_—I ,I: II_ ,_:I] [’l: m II__I, II__I, ’l_:’] Returns to auxiliary function mode.

5. When“PGCLS5” isdisplayed, pressthe DSPL/SET Key. The display will change as follows,
and the absolute encoder’s multi-turn data will be cleared.

( | Flashes for Nl
D’ lm 1 second. _’[:UU Ll 'j]

6. Press the DATA/ENTER Key to return to the auxiliary function mode.

I I

|
/

L U () [

1

——
I
'
J

3

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 DSPL/SET Key to select the auxiliary function mode.

| I
[ () (] [

——
s-l

N

[ T
[ (] () () (e g

3. Press the DATA/SHIFT Key for at least one second. The following display will appear.

-
-
—

" —

|

]Il I TR
UL I

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

] [ T T B
[IUI_I I_EJ

Up Cursor Key

—_
L|5]

|
[ ) ey |

I

['_ N ] {:l] Flashes for one second.

|| -«

_
_
I
=
=
—
I
_
=
_
[

[D i~

[I: | l:’] Returns to auxiliary function mode.




5.7 Absolute Encoders

5. When “PGCLS5” is displayed, press the MODE/SET Key. The display will change as fol-
lows, and the absolute encoder’s multi-turn data will be cleared.

-

— | Flashes for il
[ D’ 'l ,I:] 1 second. *[,U

|
_

T

|

C
L15)

6. Press the DATA/SHIFT Key to return to the auxiliary function mode.

[ W T T
[l_l_ll i II:I]

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
above 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.

5.7.5 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.

Hl Outline of Absolute Signals
The absolute encoder’s outputs are PAO, PBO, PCO, and PSO signals as shown below.
Servopack
@ PS ) Serial data—> gir\(/:igiitng lFZ;O
pulse conversion| (Pn201) 6]
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 Normal state Origin pulse
PSO Normal state Rotation count serial data
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5.7.5 Absolute Encoder Reception Sequence

Hl Contents of Absolute Data

® Serial data: Indicates how many turns the motor shaft has made from the reference position
(position specified at setup).

® Initial incremental pulse:Outputs pulses at the same pulse rate as when the motor shaft ro-
tates from the origin to the current position at approximately 2500 r/min (for 16 bits when
the dividing pulse is at the factory setting)

Reference position (setup) Current position

- 0 +1 +2 +3
Coordinate value T T V T T Y T
Value M : 0 : +1 : : +2 : : +3 :
alue M — : T Wn TP :
1 iy T T Ll B/l 1
g
i i i | Pe Lo |
: A I SR B :
1 I 2 T T > 1

The final absolute data Py can be found by using the following formula.

Pe Current value read by encoder
PE=M X R+Pg M Multi-turn data (rotation count data)
Pum = Pg - Ps Po Number of initial incremental pulses
Use the following for reverse Pg Number of initial incremental pulses read at setup
rotation mode (Pn000.0 = 1). (This is saved and controlled by the host control-

5 Pp=-M xR +Pg ler.)

Pum=Pe-Rs Pnm | 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 |nitial incremental pulses
SEN signal serial data et pu
““““ T Incremental pulses
PAO  Undefined pu
:::::::::::_ 1 (Phase A)  (Phase A)
PBO  Undefined Initial Incremental pulses
____________ incremental pUIsesl (Phase B) | (Phase B)
PSO  Undefined : 10 60 ms min. | Rotation count serial data
ms
"""" - 90ms typ. 1 to 3ms
ma:
o PN RPN it
| Ladl Ll | Ll B Lt B |

Approx. 15ms
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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.

"CR”

- o 109
000001010 1
T Data T t Stop bit
Start bit Even parity

N

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 5.7.6 Multiturn Limit Setting.

PSO Serial Data Specifications

The number of revolutions and the absolute position within one revolution are always output in

five and 7 digits, respectively. The data output cycle is approximately 40 ms.

Data Transmission 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.
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5.7.5 Absolute Encoder Reception Sequence

Number of revolutions: “0” to “9”

Absolute position within one revolution: “0” to “9”

| -

“p» i j !
A A
r N e ~N

Lo T
000001010 1
0000191

T Data T t

Start bit Even parity

Stop bit

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 abso-
lute data are first divided by the frequency divider inside the Servopack and then output.

Forward rotation

Phase A 1 ! I
PhaseB — [+ [ 1
Phase C 1

—>t

Reverse rotation

Phase A 1 ma I

Phase B —’_\—.—‘_\—'_

Phase C 1
—>t

Setting the Pulse Dividing Ratio

Use the following user constant to set the pulse dividing ratio.

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

This user constant 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 refer-

ence unit of the machine or controller to be used.

The setting range varies according to the encoder used.

Servopack
Servomotor
Encoder
PS PAO
PG ivi
O Divider PBO
Setting Example
Set value: 16

Output Terminals
PAO (CN1-33)
/PAO (CN1-34)
PBO (CN1-35)
/PBO (CN1-36)

Output

Motor one revolution

l
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B Transferring Alarm Contents

When an absolute encoder is used, SEN signals can be utilized to transfer the alarm detection

contents from PAO outputs to the host device as serial data.

Table 5.1 Alarm Contents Output Example

SEN Signal «y»  Error detection L
v
Digital Operator ll
Display o RBl |
b b Absolute encoder backup alarm

PAO Serial Data

UL s

Incremental pulses

Refer to 7.2.3 Alarm Display Table for a table of alarm contents.

5.7.6 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 round 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.

The use of an absolute encoder can be specified by setting the following user constant.

Pn002.2 | Absolute Encoder Usage Factory |Speed/Torque

Setting: | Control,
0 Position Control

“0” in the following table must be set in order 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 user constant.

TERM € Multiturn limit

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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5.7.6 Multiturn Limit Setting

Pn205 | Multiturn Limit Setting Unit: Setting Factory |Speed/Torque
Range: Setting: | Control,

rev
€ Position Control

0 to 65535 65535

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 setting of
Pn205.

® Variation of multiturn data when the multiturn limit value is 65535 (factory setting).
Positive direction
+32767 Negative direction

Multiturn data O ‘ /} V

-32768 )
No. of rotations

® Variation of multiturn data when the multiturn limit value is other than 65535 (factory set-
ting).

Positive direction

Pn205 set value Negative direction

T >,

Multiturn data

0
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 tom - 1.

OM" Turn the power OFF and then back ON after changing the setting of user constant Pn002.2 or Pn205.

The multiturn limit value in the Encoder is factory set to 65535, the same as the Servopack. 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 Alarm Code Outputs Meaning of Alarm
Display

ALO1 ALO2 ALO3

A.CC ON OFF ON The multiturn limit value is different in the En-
coder and Servopack.

Note ON signals are low level; OFF signals are high level.

When this alarm occurs, the multiturn limit in the Encoder must be changed. The auxiliary func-
tion 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 Operation is provided
next. Refer also to Chapter 6 Using the Digital Operator.
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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.

([ nFo [>

B Changing the Setting with the Hand-held Digital Operator

1. Press the DSPL/SET Key to select the auxiliary function mode.

— 7]

_
[ (] () [ [
Select the user function Fn013. Press the Left or Right Cursor Key to select the digit to set,

and then press the Up or Down Cursor Key to change the number.

~

J

[ o
[ (B Ul
Press the DATA/ENTER Key. The following display will appear.

~

o
=
Press the DSPL/SET Key. The following display will appear and the multiturn limit setting

4.
in the absolute encoder will be changed.

( | _ I:‘ Flashes for ol (e
O ) e L ey onesecond._b[l I b L|L
Press the DATA/ENTER Key to return to the auxiliary function mode.

——

~

I |
N

_
(I () [ )
This completes the procedure to change the multiturn limit setting in the absolute encoder. Turn

the power supply OFF and then back ON.
B Changing the Setting with the Built-in Panel Operator

1. Press the DSPL/SET Key to select the auxiliary function mode.

[ IR
[ ) [l [
Press the Up or Down Cursor Key to select the user constant Fn013.

~

"1

— |
(]

——

_ |
i il i =3
3. Press the DATA/SHIFT Key for at least one second. The following display will appear.

~

PIL5IE|E

I_

——

J
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5.7.6 Multiturn Limit Setting

4. Pressthe MODE/SET Key. The following display will appear and the multiturn limitsetting
in the absolute encoder will be changed.

— | Flashes f N |1C|C
B E A N EEE

5. Pressthe DATA/SHIFT Key for at least one second to return to the auxiliary function mode.

[ O | O
|| ]

——

This completes the procedure to change the multiturn limit setting in the absolute encoder. Turn
the power supply OFF and then back ON.

AWARNING The multiturn limit value must be changed only for special applications. Changing it
inappropriately or unintentionally can be dangerous.

& WARNING  [fthe Multiturn Limit Disagreement alarm occurs, check the setting of user constant
Pn205 in the Servopack to be sure that it is correct. 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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5.8 Special Wiring

Thissection describes special wiring methods including the one for noise control. Inadditionto 5.8. 1

Wiring Precautions and 5.8.2 Wiring for Noise Control, refer to other sections as necessary.

5.8.1 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 No. Maximum
Allowable Length
Reference Input Twisted-pair wires JZSP-CKIO01 3 m (118 in)
Encoder Multiconductor JZSP-CMP09 20 m (787 in)
shielded twisted-pair
wire JZSP-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 (2.0 mm? or thicker).

* Atleast class-3 ground (100 Q max.) is recommended.
¢ Ground to one point only.
e 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 5.8.2 Wiring for Noise Control.)

» Ifthe 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 prevent noise
interference.
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5.8.1 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 Servo-
pack 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, signal lines may receive
noise. To prevent this, always take the above actions.

2. For details on grounding and noise filters, refer to 5.8.2 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
an QF or fuse to protect the servo system from accidental high voltage.

¢ Select an appropriate QF or fuse according to the Servopack capacity and the number of Servopacks
to be used as shown in the following table.

by Ilr!’/

10
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B QF or Fuse According to Power Capacity

The following table shows the QF or fuse capacity for each power supply capacity.

Main Circuit Servopack Model Applicable Power Capacity Current Capacity
Power Supply Capacity (kW) SGDH- Motor per Servo*pack per QF or; F*use
(kVA) ™1 (Arms) "-2
Single-phase: 0.03 A3BE SGMAH-A3B 0.15
100V 0.05 AS5SBE SGMAH-ASB 0.25 4
0.10 01BE SGMAH-01B 0.40
SGMPH-01B
0.20 02BE SGMAH-02B
0.60 6
SGMPH-02B
Single-phase: 0.03 A3AE SGMAH-A3A 0.20
200V 0.05 ASAE SGMAH-ASA 0.25
0.10 01AE SGMAH-01A
0.40 4
SGMPH-01A
0.20 02AE SGMAH-02A 075
SGMPH-02A
0.40 04AE SGMAH-04A 12 3
SGMPH-04A
0.75 08AE-S SGMAH-08A 21 1
SGMPH-08A
1.50 15AE-S SGMPH-15A 4.0 19
Three-phase: 0.45 05AE SGMGH-05A A
14 4
200V SGMGH-03A B
0.75 08AE SGMAH-08A
SGMPH-08A 1.9
SGMGH-06A B ;
1.0 10AE SGMGH-09AJA
SGMGH-09A[]B 2.3
SGMSH-10A
1.5 15AE SGMPH-15A
SGMGH-13AJA 10 10
SGMGH-12A[JB
SGMSH-15A
2.0 20AE SGMGH-20AJA
SGMGH-20A[JB 4.3 13
SGMSH-20A
3.0 30AE SGMDH-22A
SGMGH-30AJA 5.9 17
SGMGH-30A[JB
SGMSH-30A
5.0 50AE SGMDH-32A
SGMDH-40A
SGMSH-40A 75 28
SGMGH-44A[JA
SGMGH-40A[JB
SGMSH-50A
6.0 60AE SGMGH-55AA 12.5 1
SGMGH-55AB
7.5 75AE SGMGH-75ALA 15.5 41
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5.8.1 Wiring Precautions

Main Circuit Servopack Model Applicable Power Capacity Current Capacity
Power Supply Capacity (kW) SGDH- Motor per Servo*pack per QF o: Fuse
(kVA) 1 (Arms) 12
Three-phase: 11.0 1AAE SGMGH-1AA 227 60
200V 15.0 1EAE SGMGH-1EA 30.9 81
Three-phase: 0.45 05DE SGMGH-05D 1.1 1.6
400 V 1.0 10DE SGMGH-09D
SGMSH-10D 2.3 3.4
SGMUH-10D
15 15DE SGMGH-13D
SGMSH-15D 32 4.6
SGMUH-15D
2.0 20DE SGMGH-20D 49 -
SGMSH-20D
3.0 30DE SGMGH-30D
SGMSH-30D 6.7 9.7
SGMUH-30D
5.0 50DE SGMGH-44D[]A
SGMSH-40D[JA 103 149
SGMSH-50D[JA
SGMUH-40DJA
6.0 60DE SGMGH-55DJA 12.4 17.8
75 75DE SGMGH-75DJA 15.4 223
11.0 1ADE SGMGH-1AD[JA 22.6 32.7
15.0 1EDE SGMGH-1ED[JA 30.9 44.6

* 1. This is the net value at the rated load. When actually selecting fuses, determine the capacity using the prescribed
derating.
* 2. Operating characteristics (at 25°C): 2 seconds or more for 200%, 0.01 second or more for 700%

Note A fast-operating fuse cannot be used because the Servopack power supply is a capacitor input type. A fast-op-
erating fuse may blow out when the power is turned ON.

IMPORTANT SGDH Servopacks do not have built-in ground protection circuits. To configure a safer system, install an earth
leakage breaker for protection again overloads and short-circuiting, or else install an earth leakage breaker for

ground protection in combination with a wiring circuit breaker.
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5.8.2 Wiring for Noise Control

B Wiring Example

This Servopack uses high-speed switching elements in the main circuit. It may receive “switch-
ing noise” from these high-speed switching elements if wiring or grounding around the Servo-

pack is not appropriate. To prevent this, always wire and ground the Servopack correctly.

This Servopack has a built-in microprocessor (CPU), so itis 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.

Servopack
SGDH-

2L

| —
| Noise filter*3
'

AC200V I

L

(Casing)

® 16

® Operation relay
T~ ""[~ sequence min.

————— - - ® Signal generation
circuit (provided

Pl by user) Y

U T J
,
] . A
! AVR 3.5 mm2
: ;é I 1 L I L (0.005 in2)!
T J min.

2 mm?2 (0.003 in2) min.

(Casing) (Casing) (Casing)

Wires of 3.5 mm?2
(0.005 in2) or more™!-

((Ground plate)

= Ground: Ground to an independent ground
(at least class-3 ground (100 Q max.))

Note 1. For ground wires connected to the casing, use a thick wire with a thickness of at least 3.5
mm? (0.005 in2) (preferably, plain stitch cooper wire).

2. For wires indicated by PI use twisted-pair wires whenever possible.

3. When using a noise filter, follow the precautions in ll Using Noise Filters.
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5.8.2 Wiring for Noise Control

Bl 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 Ser-

vopack power unit through motor stray capacitance. The above grounding isrequired 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.

All grounds must be made to only one point in the system.

Bl Using Noise Filters

Use an inhibit type noise filter to prevent noise from the power supply line. The following table

lists recommended noise filters for each Servopack model.

Install a noise filter on the power supply line for peripheral equipment as necessary.

Table 5.2 Noise Filters
Recommended Noise Filter
Voltage Servopack Model
Model Manufacturer
Single-phase | SGDH-A3BE to -01BE | FN2070-6/07
100V SGDH-02BE FN2070-10/07
Single-phase | SGDH-A3AE to -02AE | FN2070-6/07
200V SGDH-04AE FN2070-10/07
SCHAFFNER
SGDH-08AE-S FN2070-16/07
SGDH-15AE-S FN350-30/33
Three-phase | SGDH-0SAE to -20AE | FN258L-7/07
200V SGDH-30AE FN258L-30/07
SGDH-50AE, -60AE FNAC0934-5010
TIMONTA
SGDH-75AE FNAC0934-6410
SGDH-1AAE, -1EAE | FS5559-150-35 SCHAFFNER
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Recommended Noise Filter

Voltage Servopack Model
Model Manufacturer

Three-phase | SGDH-0SDE to -15DE | FN258L-7/07
400 vV SGDH-20DE, -30DE FN258L-16/07
SCHAFFNER
SGDH-50DE to -75DE | FS5559-35-
SGDH-1ADE, -1EDE | FS5559-80-34

Note These noise filters are manufactured by Tokin Corp. and available from Yas-
kawa. For noise filters, contact your nearest Yaskawa representatives.

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 -
BOX
i
] Filter - Jj Filter
BOX BOX !
|
>< Separate these circuits.

® Separate the noise filter ground wire from the output lines.

Do not accommodate the noise filter ground wire, output lines and other signal lines in the

same duct or bundle them together.

—

Filter

Filter

The ground wire
] can be close to
= input lines.
d % A
BOX BOX

X O
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5.8.2 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.

) — —
—| Filter |—» — Filter [—»
— — —

=
|
-Eﬁed /

ground wire Thick and
short

BOX >< BOX
® 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.

Yvy
\AA

Unit

—_——
L | |
L1 Filter I

1 —
| o | |
[}
| |
| |

]

N—— |
| |
(@n) ! = Ground |
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5.8.3 Using More Than One Servodrive

The following diagram is an example of the wiring when more than Servodrive is used.

Power Supply
RS T
[ | |
TING l ower Power
TN GF Power supply gFF ON - KM
OFF Cf@ m ):/ 1RY D_
1 3 :
Noise filter 1KM
J; | SUP
i L1 SGMOH
L2 SGDH Servomotor
L3 Servopack
Lic { M
L2C
L1 SGDH SGM[H
L2 Servopack Servomotor
Lic { M
L2C
CNi1
31 ALM4 - -----
[ aus
L1 SGDH SGMH
::g Servopack Servomotor
Lic { M
L2C
CNi1
31 ALM+ .- --- -
2 It E
ALM-1: :
€70v

Note Wire the system so that the power supply’s S phase is the ground.

Connect the alarm output (ALM) terminals for the three Servopacks 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 5.8.1 Wiring Precautions.
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5.8.4 Extending Encoder Cables

5.8.4 Extending Encoder Cables

<«EXAMPLEp

Standard encoder cables have a maximum length of 20 m. If a longer cable is required, prepare

an extension cable as described below. The maximum allowable cable length is 50 m.

For more details, refer to the 2-1I Series SGM[JH/SGDH User’s Manual: Servo Selection and
Data Sheets (SIE-$800-32.1).

Preparing 50-m (1968.50 in) Encoder Cables
® (Cable Lines

Length Cable Line Model Numbers
30 m (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-[]. The []
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 socket for | JZSP-CMP9-2
SGMAH and SGMPH Servo-
motors

Encoder connector plug and Plug

cable plug for SGMGH, L: MS3108B20-29S
SGMSH, SGMDH and Straight: MS3106B20-29S
SGMUH Servomotors ght:

Cable clamp: MS3057-12A
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® Preparing Encoder Cables

¢ Encoder Connector at Ser-
vopack

e Cable Line

¢ Encoder Connector at Servomotor

CE

(JZSP-CMP9-1)

(JZSP-CMP19-[J)

F

For SGMAH and SGMPH Ser-
vomotors

:

0]

|

T

)

For SGMGH, SGMSH,
SGMDH and SGMUH Servo-
motors

Maximum length: 50 m (1968.50 in)
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5.8.5 400-V Power Supply Voltage

5.8.5 400-V Power Supply Voltage

A CAUTION

® Do not connect the Servopack for 100 V and 200 V directly to a voltage of 400 V.

The Servopack will be destroyed.

There are four types of SGDH Servopacks, for the power supply voltages: Single-phase
100 VAC, single-phase 200 VAC, three-phase 200 VAC, and three-phase 400 VAC. When using
the Servopack for 100 V or 200 V with the three-phase 400-VAC class (380 V to 480 V), prepare

the following voltage conversion transformers (single-phase or three-phase).

Primary Voltage Secondary Voltage
1. 380 VACt0 480V — 200 VAC

Refer to the capacities shown in the following table when selecting a voltage conversion trans-

former.
Voltage Servopack Model Voltage capacity per
Servopack® kVA

Single-phase 100 V SGDH-A3BE 0.15
SGDH-ASBE 0.25
SGDH-01BE 0.40
SGDH-02BE 0.60

Single-phase 200 V SGDH-A3AE 0.20
SGDH-ASAE 0.25
SGDH-01AE 0.40
SGDH-02AE 0.75
SGDH-04AE 1.2
SGDH-08AE-S 2.1
SGDH-15AE-S 4.0

Three-phase 200 V SGDH-05AE 1.4
SGDH-08AE 1.9
SGDH-10AE 2.3
SGDH-15AE 3.2
SGDH-20AE 4.3
SGDH-30AE 59
SGDH-50AE 7.5
SGDH-60AE 12.5
SGDH-75AE 15.5
SGDH-60AE 12.5
SGDH-75AE 15.5
SGDH-1AAE 22.7
SGDH-1EAE 30.9

*  This is the net value at the rated load.
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When using a 400-V class power supply, turn the power supply ON and OFF at the primary side

of thee voltage conversion transformer.

IMPORTANT Transformer inductance will cause a surge voltage if the power is turned ON and OFF at the secondary, damag-

ing the Servopack.

Three-phase 380
VAC to 480 VAC

R /£

Transformer for SGDH Servopack
voltage conversion

200 VAC or 100 V

T

@
°g

@
N

/

1KM

s L

T

1KM

Electromagnetic contactor for
power supply ON/OFF

Figure 5.4 Single-phase Power Supply Connection Example

5.8.6 DC Reactor for Harmonic Suppression

SGDH Servopacks have DC reactor connection terminals for power supply harmonic suppres-

sion. Servopacks with capacities of 6 kW or more do not have these terminals.

B Connecting a DC Reactor

The DCreactor is connected in series to the rectifier circuit’s output side. Referto 3.2 Servopack

Internal Block Diagrams.

_Servopack
DC reactor
Y Y\ r) @1
O B2

Atthe time of shipping, the DCreactor’s (+)1 and (+)2 are short-circuited. Remove the lead wire

between the two terminals and connect the DC reactor.
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5.8.6 DC Reactor for Harmonic Suppression

B DC Reactor Specifications

The following table shows the specifications for the DC reactors provided by Yaskawa.

Applicable Servopacks Reactor Specifications Reactor
Model
Inductance Rated current
(mH) (A)
Single-phase |SGDH-A3BE - - -
100V
SGDH-AS5SBE - - -
SGDH-01BE 10.0 1.8 X5063
SGDH-02BE 4.7 3.5 X5062
Single-phase | SGDH-A3AE - - -
200V
SGDH-ASAE - - -
SGDH-01AE 40 0.85 X5071
SGDH-02AE 20 1.65 X5070
SGDH-04AE 10 3.3 X5069
SGDH-08AE-S 4 53 X5079
SGDH-15AE-S 2.5 10.5 X5078
Three-phase SGDH-05AE 2.0 4.8 X5061
200V
SGDH-08AE
SGDH-10AE
SGDH-15AE 1.5 8.8 X5060
SGDH-20AE
SGDH-30AE 1.0 14.0 X5059
SGDH-50AE 0.47 26.8 X5068
Three-phase SGDH-05DE 4.7 1.5 X5074
400V
SGDH-10DE 33 4.5 X5075
SGDH-15DE
SGDH-20DE 2.2 8.6 X5076
SGDH-30DE
SGDH-50DE 1.5 14.1 X5077
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Servo Adjustment

This chapter describes the functions required for servo adjustment. Find the
required information by selecting the section from the following table of

contents.

6.1 Smooth Operation ..................... 6-2
6.1.1 Using the Soft Start Function .................. 6-2
6.1.2 Smoothing ........ ... 6-3
6.1.3 AdjustingGain........... ... ... . 6-4
6.1.4 AdjustingOffset.......... ... .. ... . ... . ..., 6-4
6.1.5 Setting the Torque Reference Filter Time Constant 6-5
6.1.6 Notch Filter ......... ... ... ... .. i, 6-5
6.2 High-speed Positioning ................. 6-6
6.2.1 SettingServoGain ................. ... . ..., 6-6
6.2.2 Using Feed-forward Control ................... 6-8
6.2.3 Using Proportional Control .................... 6-8
6.2.4 SettingSpeedBias ....................... ... 6-9
6.2.5 Using Mode Switch .......................... 6-10
6.2.6 Speed Feedback Compensation ............... 6-13
6.3 Autotuning .......... ... ... i 6-16
6.3.1 Online Autotuning .. ........... ... ... 6-16
6.3.2 Mechanical Rigidity Settings for Online Autotuning 6-19
6.3.3 Saving Results of Online Autotuning ............ 6 -21
6.3.4 User Constants Related to Online Autotuning .. .. 6-23
6.4 Servo Gain Adjustments ................ 6 -25
6.4.1 Servo Gain UserConstants ................... 6-25
6.4.2 Basic Rules of Gain Adjustment ................ 6-25
6.4.3 Making Manual Adjustments .................. 6-27
6.4.4 Gain Setting Reference Values ................ 6 - 31
6.5 Analog Monitor .............. ... ... .... 6 -33




Servo Adjustment

6.1.1 Using the Soft Start Function

6.1 Smooth Operation

This section provides technical information on the smooth operation of Servomotors.

6.1.1 Using the Soft Start Function

The soft start function adjusts progressive speed reference input inside the Servopack so that ac-

celeration and deceleration can be as constant as possible. To use this function, set the following

user constants.

Pn305 | Soft Start Acceleration | Unit: Setting Factory |Speed Control
Time Range: Setting:
ms
0 to 10000 0
Pn306 | Soft Start Deceleration | Unit: Setting Factory |Speed Control
Time Range: Setting:
ms
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 whenselecting internally-set speeds. Set both Pn305 and Pn306 to “0” for normal speed

control.

Set these user constants as follows:

® Pn305: The time interval from the time the motor starts until the motor maximum speed is

reached.

® Pn306: Thetimeinterval from the time the motorisoperating at the motor maximum speed

until it stops.

Speed reference — Soft start

,

Servopack internal )
speed reference ————

A
L
1
]

Pn305: Set this time interval.

Maximum speed of Servomotor 1"+
1

Maximum speed of Servomotor

Pn306: Set this time interval.




6.1 Smooth Operation

6.1.2 Smoothing

Afilter can be applied in the Servopack to a constant-frequency reference pulse. Use the follow-

ing user constant to set the type of filter to be applied.

Pn207.0 | Position Reference Filter Factory Setting: Position Control
Selection 0

Either an acceleration/deceleration or average movement filter can be selected.

Pn207.0 Setting Meaning
0 Acceleration/deceleration filter
1 Average movement filter

The time constant and time for these filters are set in the following user constants.

Time Constant for Acceleration/Deceleration Filter

Pn204 |Position Reference Unit: Setting Factory | Position Control
0 to 6400 0
Constant

Averaging Time for Average Movement Filter

Pn208 |Position Reference Unit: Setting Factory | Position Control
-I\I{Ii:;veement Averaging 0.01ms Range: Setting:
0 to 6400 0

After resetting the constant, turn OFF the power once and turn ON it again.
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 P Servomotor

E ANPGRS

Acceleration/Deceleration

ST
L l

D Filter applied

b l— Pn204 or Pn208

Hz : ) :
Reference pulse e ~

frequency _MLARARARAIIL L

Hz
Reference pulse
frequency
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6.1.4 Adjusting Offset

6.1.3 Adjusting Gain

If speed loop gain or position loop gain exceeds the allowable limit for the servo system includ-

ing the machine to be controlled, the system will tend to vibrate or become too sensitive. Smooth

operation is not possible under such conditions, so reduce each loop gain value to an appropriate

value.

Refer to 6.2.1 Setting Servo Gain for details regarding servo gain adjustment.

6.1.4 Adjusting Offset

The servo system does not operate smoothly if reference voltage from the host controller or ex-

ternal equipment has a reference offset value in close proximity to O V. In that case, adjust the

reference offset value to 0 V.

B Reference Voltage Offset from Host Controller or External

Circuitry

Reference Offset
voltage

/

Reference speed

4
or reference Offset adjustment e or
torque , torque

Reference s
voltage L7 Make offset

’ — adjustment with the
Servopack

. /|Re

B Reference Offset Adjustment

The following two methods are available to set the reference offset value to 0 V.

Reference offset automatic adjustment

The reference offset value is automatically set to 0 V.

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 7 Using the Digital Operator for reference offset ad-

justment in detail.

Reference Offset Automatic Adjust-
ment

7.2.3 Automatic Adjustment of the Speed and Torque Refer-
ence Offset

Reference Offset Manual Adjustment

7.2.4 Manual Adjustment of the Speed and Torque Reference
Offset




6.1 Smooth Operation

6.1.5 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 Unit: Setting Factory |Speed/Torque
Filter Time Constant Range: Setting: Control,

0.01ms o
0 to 65535 100 Position Control

The above constant is the filter time constant of the torque reference to be set in the Servopack.
The smaller the value, the faster the speed control response will be. There is, however, a certain

limit depending on machine conditions.

6.1.6 Notch Filter

Vibration in the machine can sometimes be eliminated by using a notch filter for the frequency

at which the vibration is occurring.

Pn408.0 | Notch Filter Selection Factory |Speed/Torque
Setting: | Control,
0 Position Control

This user constant 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 user constant.

Pn409 | Notch Filter Unit: Setting Factory |Speed/Torque
Frequency Hz Range: Setting: | Control,

50 to 2000 2000 Position Control
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6.2.1 Setting Servo Gain
6.2 High-speed Positioning

This section provides technical information on high-speed positioning.

6.2.1 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 re-
duce it).

Bl Setting Speed Loop Gain

Set the following speed-loop-related user constants as required.

Pn100 |Speed Loop Gain Unit: Setting Factory |Speed/Torque
(Kv) Range: Setting: | Control,
Hz Position Control
1 to 2000 40

Pn101 |Speed Loop Integral Unit: Setting Factory |Speed Control,
Time Constant (Ti) 0.01ms Range: Setting: | Position Control

15 to 51200 2000

The above constants are the Servopack’s speedloop gainand integral time constantrespectively.

The higher the speed loop gain, or the smaller the speed loop integral time constant value, the
fasterthe speed controlresponse will be. There is, however, acertain limitdepending onmachine

characteristics.

Speed reference loop gain
rel

Speed feedback

Speed loop gain Kv is adjusted in 1-Hz increments provided that the following user constant is

set correctly.

Pn103 |Inertia Ratio Unit: Setting Factory |Speed/Torque

o Range: Setting: | Control,

A Position Control
0 to 10000 0

Motor axis conversion load inertia (J,)

Inertia ratio —
Servomotor rotor inertia (Jy)

100(%)

The load inertia of the Servopack converted on the basis of the motor shaft is factory-set to the
rotor inertia of the Servomotor. Therefore, obtain the inertia ratio from the above formula and

set user constant Pn103 properly.

The above user constants are automatically set by the autotuning operation.
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Bl Setting Position Loop Gain

Set the following position loop-related user constant 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, how-

ever, a certain limit depending on machine characteristics.

Position reference

Position loop gain

+
"

Position feedback

This gain setting is also valid for zero clamp operation.

The above user constant is automatically set by the autotuning operation.

Pn505 |Overflow level Unit: Setting Factory | Position Control
256 Range: Setting:
reference | 1to 32767 1024
units

Set in this user constant the error pulse level at which a position error pulse overflow
alarm (A.d0) is detected.

“Pn505”

Error pulse 0

!

Ifthe machine permits only a small position loop gain value tobe setin Pn102, an overflow alarm

- Alarm (A.d0)

may arise during high-speed operation. In this case, increase the value set in this user constant

to suppress alarm detection.
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6.2.3 Using Proportional Control

6.2.2 Using Feed-forward Control

The time required for positioning can be shortened with feed-forward control by setting the fol-

lowing user constant.

Pn109 |Feed-forward Unit: Setting Factory |Speed Control

Range: Setting:

% Position Control

0 to 100 0

Thisuserconstantis setto apply feed-forward frequency compensation to position control inside
the Servopack. Use this user constant 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

Feedback pulse

6.2.3 Using Proportional Control
If user constant 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 Control
Setting: Position Control
0
Pn000.1 Control Mode
setting
0 Speed Usual speed control or position
Control control is selected.
Input signal /P-CON (CN1-41)
is used to select PI control or P Servopack
control.
1 Position CN1-41is PI control P or Pl /P-CON
Control open. control — CN1-41
selection
CN1-411is P control
ov

¥ k] € Feed-forward control

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 mak-
ing it possible to improve the response performance of the system.
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B Methods for Using Proportional Control

Proportional control can be used in the following two ways.

® Whenoperationisperformedby sending speed references from the host controllerto the Ser-
vopack, the host controller can selectively use P control mode for particular conditions only.
This method can suppress overshooting and shorten setting time. Refer to 6.2.5 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 reference. In this
case, use P control mode to stop the motor.

6.2.4 Setting Speed Bias

The settling time for positioning can be reduced by assigning bias to the speed reference block

in the Servopack. To assign bias, use the following constants.

Pn107 |Bias Unit: Setting Factory |Position Control
r/min Range: Setting:
0 to 450 0
Pn108 |Bias Addition Unit: Setting Factory | Position Control
Width Reference Range: Setting:
units 0 to 250 7

Set the constants to shorten the time required for positioning according to the application.

The bias increment width (Pn108) is expressed by a 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 j_

Error pulse

! :4— Bias increment width
Pn108
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6.2.5 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 position

control).
Overshooting
% . . Actual motor operation

A\

Speed

Reference

S
Time 7y
Undershooting — o
Setting time

The mode switch function makes it possible to automatically switch over the Servopack’s inter-

nal speed control mode from PI to P control mode and vice versa when specified conditions are
satisfied.

IMPORTANT 1. The mode switch is used to fully utilize performance of a servodrive to achieve very high-speed position-
ing. 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/posi-

tion control. Even if overshooting or undershooting occur, they can be suppressed by setting the accelera-

tion/deceleration time constant for the host device, the soft start time constants (Pn305, Pn306), or position

reference acceleration/deceleration constant (Pn204) for the Servopack.

B Selecting Mode Switch Setting

The Servopack incorporates four mode switch settings (0 to 3). Select a mode switch with the
following user constant (Pn10B.0).

E x ¢ From PI control to P control

PI control means proportional/integral control and P control means proportional control. In short, switching “from
PI control to P control” reduces effective servo gain, making the servo system more stable.




6.2 High-speed Positioning

<«EXAMPLEp

Setting Selection User Constant to Set Unit
Set Detective
Point
0 Uses torque reference as the Pn10C Percentage of rated torque:
detection point. (Standard set- %
ting)
1 Uses speed reference input as Pn10D Motor speed: r/min

the detection point.

2 Uses acceleration as the detec- Pnl10E Motor acceleration:
tion point. 10 (r/min)/s
3 Uses error pulse input as the Pn10F Reference unit

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 user constant

Pn10C, the speed loop switches to P control.

The Servopack is factory-set to this standard mode (Pn10C = 200).

Reference speed

Speed \/ Motor speed

+Pn1oC - /\( Internal torque reference
Torque O

Plcontrol ¢ i Plcontrol | i Plcontrol
p e picie

P control P control
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 accelera-
tionordeceleration of the motor. The mode switch function suppressestorque saturationand
eliminates the overshooting or undershooting of the speed of the motor.

| No mode switch function | | With mode switch function |

vaershooting

Motor |:“> Motor

speed Under- speed
shooting

aN
Time * N Time

Speed Reference Used as Detection Point

With this setting, if a speed reference exceeds the value set in user constant Pn10D, the
speed loop switches to P control.
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6.2.5 Using Mode Switch

Speed Speed re_'ference Motor speed
Pn10D [-----gfr-mmmmmmmmmmmmmemeemsy Time
PI P control { Pl control
contro—p4¢———— P ¢————
<EXAMPLEp 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 |

Overshooting

Motor
speed

Speed reference  Motor speed
Increase speed loop gain. Motor
Under-
shooting

g speed
ﬁ> P\~
Long setting time |<—>| Time

| With mode switch

Suppress overshooting

Motor and undershooting.

speed

Setting time —>| |<—
Acceleration Used as Detection Point

If motor acceleration exceeds the value set in user constant Pn10E, the speed loop switches to
P control.

Reference speed

Speed
p \

Motor speed

+Pn10E [\( Motor acceleration
Acceleration 0 -

o] I R—

PI control : Plcontrol i _i Pl control
pcSie pic i
P control P control
<4EXAMPLEp 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 accelera-
tionordeceleration of the motor. The mode switch function suppressestorque saturationand
eliminates the overshooting or undershooting of the motor speed.

| Without mode switch |
Overshooting

Motor

| With mode switch |
speed Under-

|:“> Motor
speed
shooting
\vaN '
Time Time
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Error Pulse Used as Detection Point
This setting is enabled for position control operation only.

If an error pulse exceeds the value set in user constant Pn10F, the speed loop switches to P con-

trol.
Speed Ref\er?_nce Motor speed
Deviation Time
Pulse
Pn10F}--- / """"""""" ;
Plcontrol . P control : Pl control
— Pt
<4EXAMPLEp 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 overshoot and undershoot when speed loop gain is increased.
[ Without mode switch | [ Without mode switch |
Speed reference  Motor speed Overshooting
Motor \ Increase speed |oop gain. Motor
speed | .

speed Under-
R shootin
: ﬁ> LEAA
|<—>| Time *_\/

Long setting time

| With mode switch function

Suppress overshooting
and undershooting.

Motor
speed

Setting time "I I"

6.2.6 Speed Feedback Compensation

Use this function for shortening the setting time of the system in positioning operation.

Integral control
(Pn101)

Error counter +

output Position loop gain| * Speed loop gain | + Torque reference Torque reference
"

(Pn102) (Pn100) filter (Pn401) >

Speed feedback com- Speed feedback

pensation (Pn111)
A

Speed feedback com-
pensation function
selection (Pn110.1)
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6.2.6 Speed Feedback Compensation
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This function is available provided that the inertia ratio set in Pn103 is correct. Therefore, perform online auto-
tuning to obtain and save the results as the user constants. Refer to 6.3 Autotuning for details. Alternatively,
directly set the inertia ratio.

B Adjustment Procedure

When adding the value of speed feedback compensation, be sure to follow the procedure de-
scribed below and make servo gain adjustments while watching the analog monitor to observe
the position error and torque reference. Referto LEERER MERKER Analog Monitor for details.

1. Set user constant Pn110 to “0002” so that the online autotuning function will be disabled.
Refer to 6.3.4 User Constants Related to Online Autotuning and Appendix
LEERER MERKER List of User Constants 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 speed loop gain in 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.

4
2[] Speed loop gain

Speed loop integral time constant [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.

The unit of speed loop gain (i.e., Hz) and that of position loop gain (i.e., 1/s) are different
to each other. Set these gains to the same value, however.

3. Repeatstep 2. toincrease 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 monitor toobserve
any occurrence of vibration. If there is any oscillating noise or noticeable vibration, gradu-
ally 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 compensationin Pn111 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, how-
ever, 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.



6.2 High-speed Positioning

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 Pn110.1 is set to “1” (i.e.,

no speed feedback compensation enabled) after increasing the speed loop gain or position loop gain.
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6.3 Autotuning

If positioning is taking a long time, the speed loop gain or position loop gain of the servo system may

notbe set properly. If the gain settings are wrong, set them properly in accordance with the configura-

tion and rigidity of the machinery.

Autotuning

tuning.

The characteristics of the machinery
are checked automatically for optimum

e

Servomotor

Servopack

Load inertia

Friction

— o

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

user constants.

The following user constants can be set automatically by using the online autotuning function.

User Constant Content
Pn100 Speed loop gain
Pn101 Speed loop integral time constant
Pn102 Position loop gain
Pn401 Torque reference filter time constant

6.3.1 Online Autotuning

Online autotuning is a control function which enables the Servoamp to check changes in the load

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 forload 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).



6.3 Autotuning

Disable the online autotuning function if tuning is not possible. (See 6.4.3.)

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.
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6.3.1 Online Autotuning

Bl Setting User Constants for Online Autotuning

The following flowchart showsthe procedure for setting the user constants for online autotuning.

( Start )

Operate with factory
settings of constants

Operation Yes

OK?

No
inertia changes?

Set to always perform tuning.
(Set Pn110.0to 1)

Operation Yes

OK?

\ 4

Adjust the rigidity setting
(Set in Fn001)

Yes

Operation
OK?

Adjust the friction
compensation.

Setin Pn110.2.

Yes

Operation
OK?

v

Set so that online autotuning

is not performed. Save the results of autotuning to

user constants. From the next

(Set Pn110.0t0 "2.") time, execute autotuning using
the calculated value as the
) initial value.
Make servo gain Set in Fn007

adjustments manually *

A . . .
* Before making servo gain adjustments manually, refer to 6.4
End Servo Gain Adjustments or 6.2 High-speed Positioning.



6.3 Autotuning

6.3.2 Machine Rigidity Settings for Online Autotuning

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
Fnoo1 [S-1] Pn100 Constant Constant
Pn102 [0.01ms] [0.01ms]
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.

Astherigidity value is increased, the servo system loop gain increases and the time required for

positioning isshortened. 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 user constants in the above table.

([ nFo >

If user constants Pn102, Pn100, Pn101, and Pn401 are set manually with the online autotuning function en-
abled, tuning is performed with the manually set values as target values.

B Changing the Rigidity Setting

Use user constant Fn0O01 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.

|

|

I

i
0ol !

2. Press the DATA/ENTER Key. The following data will be displayed.

=

I
J

() |

l_ll_lll]
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6.3.2 Machine Rigidity Settings for Online Autotuning

3. Press the Up or Down Cursor Key to select the rigidity setting.

[ [l ]
Lduuuﬁl
Up Cursor Key ¢ f Down Cursor Key
INInIEID
(] () U I

4. Pressthe DSPL/SET Key. The following display will flash for 1 second and then the rigidity
setting will be changed.

dlo|-|c

—

1

|

S

Flashes for

_’[D’,’

|
(]

I
J

I
|

5. Press the DATA/ENTER Key to return to the auxiliary function mode.

|

I

|

|

This completes the procedure for changing the rigidity setting.

I_
I

|
L

[l () ]

Using the Built-in Panel Operator

1. Press the MODE/SET Key to select Fn007 in the auxiliary function mode.

|

|

I

I
L

VI (A () [
2. Press the DATA/SHIFT Key for a minimum of 1 second. The following data will be dis-
played.
I
duuu#]

3. Press Up or Down Cursor Key to select the rigidity setting.

diU

Up Cursor Key ¢

:
5

f Down Cursor Key

C,

i

| I

|
L

i =
4. Pressthe MODE/SET Key. The following display will flash for 1 second and then the rigid-
ity setting will be changed.
_ |_ |Flashes for ImlimlimlI=
dlo|r|c i +[I_JI.UI_II_II']
5. Press the DATA/SHIFT Key for a minimum of 1 second to return to the auxiliary function
mode.
[ | T
[ () (] [ A ]

This completes the procedure for changing the rigidity setting.
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6.3.3 Saving Results of Online Autotuning

IMPORTANT

Online autotuning always processes the latest load 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 pro-
cessed data is lost. Therefore, when the Servopack is turned on again, online autotuning is per-

formed by processing the factory-set values in the Servopack.

To save the results of online autotuning and use them as the initial values set in the Servopack
when the Servopack is turned on again, itisnecessary touse constant Fn007 in the auxiliary func-

tion mode. In this case, the inertia value set in user constant Pn103 can be changed.

On the basis of the rotor inertia of the Servomotor, the inertia ratio is expressed in percentage
terms by the load inertia. The value set in Pn103 is used to calculate the load inertia at the time

of online autotuning.

Pn103 |Inertia Ratio Unit: Setting Factory |Speed/Torque

o Range: Setting: | Control,

A Position Control
0 to 10000 0

Motor axis conversion load inertia (J,)
Servomotor moment of inertia (Jy)

Inertia ratio 100(%)

The inertia ratio is factory-set to 0%.

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 7.1.6 Operation in User Constant Setting Mode.

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.

i
[ (i [ [ :]

2. Press the DATA/ENTER Key. If the inertia ratio is 200%, for example, the following data
will be displayed.

I 3
] |

(][]

—

L
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3. Pressthe DSPL/SET Key. The following display will flash for 1 second and then the inertia
ratio will be saved.

]

0

(]

Flashes for
1s.

—>[,j’

(]

Il

_

I
L

——

I
J

|

4. Press the DATA/ENTER Key to return to the auxiliary function mode.

I_
I

I

1
(|

Il
)

]
|

|

This completes the procedure for saving the results of online autotuning. When the Servopack

is turned on again, the inertia ratio set in Pn103 will be used as the default value.

Using the Built-in Panel Operator

1. Press the MODE/SET Key and select Fn007 in the auxiliary function mode.

|

]

I

|
]

i

|

|
|

|

ample, the following data will be displayed.

_
(]

I
i

[N

(I

Il
)

1
(|

|

ratio will be saved.

|

g

0

(]

Press the DATA/SHIFT Key for a minimum of 1 second. If the inertia ratio is 200%, for ex-

Pressthe MODE/SET Key. The following display will flash for 1 second and then the inertia

Flashes for
1s.

|

mode.

—>[,j’

(]

Il

_

|
L

——

)

I
J

|

]

I

I
(]

Il
)

|

|

. Press the DATA/SHIFT Key for a minimum of 1 second to return to the auxiliary function

This completes the procedure for saving the results of online autotuning. When the Servopack

is turned on again, the inertia ratio set in Pn103 will be used as the default value.
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6.3.4 User Constants Related to Online Autotuning
This section provides information on a variety of user constants related to online autotuning.

Bl Online Autotuning Method

The following user constant is used for setting the autotuning conditions.

Pn110.0 Online Autotuning Method Factory Speed Control,
Setting: Position Control
0
Pn110.0 Setting Description
0 Autotuning is performed only when the system runs for the first time after

the power is turned ON. After the load inertia is calculated, the calculated
data is not refreshed.

1 Autotuning is continuously performed (inertia value calculation).

2 The online autotuning function is not used.

This user constant is factory-set to “0”. If the load inertia change is minimal or if the application
makes few changes, there is no need to continue calculating the inertia while the system is in
operation. Instead, continue to use the value that was calculated when the system was first started
up.

Set thisuser constant to “1” if the load inertia always fluctuates due to the load conditions. Then
the response characteristics canbe kept stable by continuously refreshing the inertia calculation

data is refreshed continuously and reflecting them in the servo gain.

If the load inertia fluctuation results within 200 ms, the inertia calculation data may not be re-

freshed properly. If that happens, set Pn110.0 to “0” or “2.”

Set Pn110.0 to “2” if autotuning is not available or if the online autotuning function is not used
because the load inertia is already known and the Servopack is manually adjusted by setting the

inertia ratio data in Pn103.

B Speed Feedback Compensation Selection

Use the following user constant toenable or disable speed feedback compensation. Referto6.2.6
Speed Feedback Compensation.

This user constant can be left as it is if online autotuning is performed. If this user constant is set

manually, however, the setting isreflected to the operational setting made during online autotun-

ing.
Pn110.1 Speed Feedback Compensation Factory Speed Control,
Selection Setting: Position Control
1
Pn110.1 Setting Description
0 Enabled
1 Disabled
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B Friction Compensation Selection

Use the following user constant to enable or disable friction compensation to determine whether
or not the friction of the servo system is to be taken into consideration for the calculation of load

inertia.

If this compensation function is enabled, select small or large friction compensation according

to the extent of friction in order to ensure highly precise load inertia calculation.

Pn110.2 Friction Compensation Selection Factory Speed Control,
Setting: Position Control
1
Pn110.2 Setting Description
0 Friction compensation: Disabled
1 Friction compensation: Small
2 Friction compensation: Large
OM" 1. Do not set friction compensation for loads with low friction (10% rated torque/speed or less).

2. Autotuning will be perform as if the load inertia was 30 times the motor inertia.
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6.4 Servo Gain Adjustments

This section describes information on the basic rules of gain adjustments in the Servopack, adjust-

ment methods in a variety of cases, and reference set values.

6.4.1 Servo Gain User Constants

The following user constants must be set properly for servo gain adjustments.

Pn100: Speed loop gain

Pn101: Speed loop integral time constant
® Pn102: Position loop gain
® Pn401: Torque reference filter time constant

Ifthe Servopackisused in the speed control mode with the analog voltage reference, the position
loop is controlled by the host device. Therefore, position loop gain is adjusted through the host

device.

Ifthe hostisnot available foradjustments of position loop gain, setthe speedreference input gain

in user constant Pn300. If the set value is improper, the Servomotor may not run at top speed.

6.4.2 Basic Rules of Gain Adjustment

The servo system consists of three feedback loops (i.e., position loop, speed loop, and current
loop). The innermost loop must have the highest response speed and the middle loop must have

higher response speed than the outermost. If this principle is not followed, it will result in vibra-

tion or poor responsiveness.

The Servopack is designed to ensure that the current loop has good response performance. The

user need only adjust position loop and speed loop gain.

The servo system block diagram consists of the position, speed, and current loops, as shown be-

low.
In case of position control In case of speed control
Sooma Pullse ________ ! ________________________________
pee Speed pattern train . C‘gl?zll%% : Tyt : : Motor
nn, @ - 5
Mo [P0 srecre e e{Tone Taam=(S1)

| -

| |

' }

| | -

| counter verter) | block Ti block sion block| :
Time | | |

1 | Current loop |

| | |

| |

|

|

Host controller (prepared by the user) ' Servopack
Speed control mode <« >« >

Servopack

Position control mode
Host controller

KP: Position loop gain
(prepared by the user)

Kv: Speed loop gain
Ti: Integral time constant

Figure 6.1 Servo System Block Diagram
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6.4.2 Basic Rules of Gain Adjustment

Generally speaking, the responsiveness of the position loop cannot be higher than that of the
speed loop. Therefore, to increase the position loop gain, you must first increase the speed
loop gain. If only the position loop gainis increased, oscillation will result in the speed refer-
ence and positioning time will increase, not decrease.

Positionloop gaincanbe increased only to the point where oscillation beginsin the mechani-
cal system.

If the position loop response is faster than the speed loop response, speed reference output
from the position loop cannot follow the position loop response due to the slow speed loop
response. Therefore, smooth linear acceleration or deceleration will not be possible and the
position loop will keep accumulating errors, thus increasing the amount of speed reference
output.

As aresult, the motor speed will be excessive and the position loop will try decreasing the
amountof speed reference output. The speed loop responsiveness will be poor, however, and
the motor will not be able to catch up with the speed reference. As a result, the speed refer-
ence will oscillate as shown in the following graph. If this happens, reduce the positionloop
gain or increase the speed loop gain to prevent the speed reference from oscillating.

Speed e
reference

’ —— Actual speed reference output from controller.
--- Speed reference as a result of calculation in controller.

Time
Figure 6.2 Speed Reference with Position Loop Gain and Speed Loop Responsive-
ness Not Well-balanced

® The position loop gain must not exceed the natural frequency of the mechanical system. For

example, ifthe mechanical systemisanarticulatedrobot, the rigidity of the machinery mech-
anismisvery lowbecause the mechanism incorporates a wave reduction gear and the natural
frequency of the mechanical system is 10 to 20 Hz. In this case, the position loop gain can
be set to 10 to 20 (1/s).

If the mechanical system is a chip mounting machine, IC bonding machine, or high-preci-
sion machining tool, the natural frequency of the system is 70 Hz or more. Therefore, the
position loop gain can be set to 70 (1/s) or higher.

When high responsiveness is required, it is not only important to ensure the responsiveness
of the servo system that is employed (the controller, Servopack, motor, and encoder), but it
is also necessary to ensure that the mechanical system have high rigidity.
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6.4.3 Making Manual Adjustments

The autotuning functionusesa gain adjustmentalgorithm witha comparatively large safety mar-
ginby consideringavariety of mechanical systemsto whichthe Servopackis applied. Therefore,
the Servopack may not satisfy the response characteristics of some applications. The autotuning

function is not available to machines with low rigidity or high fluctuation.

Insuch cases, observe the mechanical systems and make manual adjustments of user constants.

Bl Speed Control

Required User Constants
The following user constants are used.

® Speed Loop Gain (Pn100)

Thisuserconstantis used for determining the response speed of the speedloop. The response
speed increases if the constant is set to a large value provided that the mechanical system
does not vibrate. The value of speed loop gain is the same as the set value of Pn100 if the
inertia ratio set in Pn103 is correct.

Speed loop gain Kv = Set value of Pn100 (Hz)
Set Pn103 to the following value.

Motor axis conversion load inertia (J;)

Pnl tval —
n103 setvalue Servomotor rotor inertia (J,)

100(%)

OM" In the case of manual adjustments of user constants, the user must set the value of user constant Pn103. The
’ inertia ratio can be obtained if the servo gain constant is written with user constant Fn007 after autotuning has
been performed. For details regarding Fn007, refer to 6.3 Autotuning.

® Speed Loop Integral Time Constant (Pn101)

The speed loop has an integral element so that the speed loop can respond to minute inputs.
This integral element delays the operation of the servo system, so a longer positioning set-
ting time is required with slower response speed as the value of the time constant increases.
If the load inertia is large or the mechanical system is likely to vibrate, make sure that the
speed loop integral time constant is large enough; otherwise the mechanical system will vi-
brate. The following formula is the standard.

: 1
Til 23 55

Ti: Integral time constant [s]

Kv: Speed loop gain (calculated from the above) [Hz]
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6.4.3 Making Manual Adjustments
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® Torque Reference Filter Time Constant (Pn401)

If the mechanical system uses ball screws, torsion resonance may result, in which case the
oscillation noise will be a high-pitched tone. The oscillation may be stopped by increasing
the time constant of the torque reference filter. Like the integral time constant, this filter
causes a delay in the operation of the servo system. Therefore, this constant must not be set
to an excessively large value.

® Speed Reference Input Gain (Pn300)

Changing the speed reference input gain set in Pn300 is equivalent to changing the position
loop gain. Inother words, an increase in the speed reference input gain set in Pn300 is equiv-
alent to a decrease in the position loop gain and vice versa. Use this user constant in the fol-
lowing cases.

* When the host controller does not have a function for adjusting the position loop gain.
(The host incorporates a D/A converter to change the number of bits but cannot make
fine adjustments of position loop gain.)

* Whenitisnecessary to clamp the full range of the speed reference output of the host de-
vice to a specified rotation speed.

In normal operation, the factory-set value can be used as it is.

If the Servopack is used for speed control, the position loop gain set in Pn102 is enabled in zero-clamp mode

only. In normal control operation, change the position loop gain through the host or change the speed reference
input gain in Pn300 in the Servopack. The position loop gain remains the same if the setting in Pn102 is

changed.

Adjustment Method

1.

Set the position loop gain to a comparatively low value in the host device. Then increase the
speedloop gain setin Pn100 to within arange where there is no noise or oscillation resulting.
Ifthe positionloop gain cannot be changed through the host device, increase the speed refer-
ence input gain set in Pn300 to a larger value.

Decrease the speed loop gain a little from the value set in step 1. Then increase the position
loop gain through the host controller to within a range where there is no noise or oscillation
resulting. Asin step 1., decrease the set value of Pn300 if the position loop gain cannot be
changed through the host device.

Set the speed loop integral time constant in Pn101 while observing the positioning setting
time and the vibration of the mechanical system. If the constant is too large, positioning set-
ting time will be long.

Set the torque reference filter to a small value in Pn401 if the mechanical system has shaft
torsion resonance. If the mechanical system generates oscillation noise in a high-pitched
tone, shaft torsion resonance may be occurring. In that case, set Pn401 to a larger value.

Finally, progressively make fine adjustments to user constants such as the position loop gain,
speed loop gain, and integral time constant to find the optimal points.
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B Position Control

User Constants
The following user constants are used.

® Speed Loop Gain (Pn100)

Thisuserconstantis used for determining the response speed of the speedloop. The response
speed increases if the constant is set to a large value provided that the mechanical system
does not vibrate. The value of speed loop gain is the same as the set value of Pn100 if the
inertia ratio set in Pn103 is correct.

Speed loop gain Kv = Set value of Pn100 (Hz)
Set Pn103 to the following value.

Motor axis conversion load inertia (J;)

Pnl t val —
n103 st value Servomotor rotor inertia (J)

100(%)

OM" In the case of manual adjustments of user constants, the user must set the value of user constant Pn103. The
’ inertia ratio can be obtained if the servo gain constant is written with user constant Fn007 after autotuning has
been performed. For details regarding Fn007, refer to 6.3 Autotuning.

® Speed Loop Integral Time Constant (Pn101)

The speed loop has an integral element so that the speed loop can respond to minute inputs.
This integral element delays the operation of the servo system, so a longer positioning set-
ting time isrequired with slower response speed as the value of the time constant increases.

If the load inertia is large or the mechanical system is likely to vibrate, make sure that the
speed loop integral time constant is large enough; otherwise the mechanical system will vi-
brate. The following is a standard.

. 1
Til 23 55wy

Ti: Integral time constant [s]
Kv: Speed loop gain (calculated from the above) [Hz]
® Torque Reference Filter Time Constant (Pn401)

If the mechanical system uses ball screws, torsion resonance may result, in which case the
oscillation noise will be a high-pitched tone. The oscillation may be stopped by increasing
the time constant of the torque reference filter. Like the integral time constant, this filter
causes a delay in the operation of the servo system. Therefore, this constant must not be set
to an excessively large value.
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6.4.3 Making Manual Adjustments

® Position Loop Gain (Pn102)

The responsiveness of the servo system is determined by the position loop gain. The re-
sponse speed increases if the position loop gain is set to a high value, so the time required
for positioning will be shortened. In order to set the position loop gain to a high value, the
rigidity and natural frequency of the mechanical system must be high.

Theresponsivenessof the whole servo system may become unstable if only the positionloop
gain is increased, because the speed reference as output from the position loop is likely to
become unstable. Increase the speed loop gain while observing the response.

Adjustment Method

1.

Set the position loop gain to a comparatively low value. Then increase the speed loop gain
set in Pn100 to within a range where there is no noise or oscillation resulting.

Decrease the speed loop gain a little from the value set in step 1. Then increase the position
loop gain to within a range where there is no overshooting or oscillation resulting.

Set the speed loop integral time constant in Pn101 while observing the positioning setting
time and the vibration of the mechanical system. If the constant is too large, the positioning
setting time will be too long.

Set the torque reference filter to a small value in Pn401 if the mechanical system has shaft
torsion resonance. If the mechanical system generates oscillation noise in a high-pitched
tone, shaft torsion resonance may be resulting. In that case, set Pn401 to a larger value.

Finally, progressively make fine adjustments to user constants such as the position loop gain,
speed loop gain, and integral time constant to find the optimal points.

B Function to Improve Response Characteristics

The mode switch, feed-forward, and bias functions can improve the response characteristics of

the servo system only if they are used properly. If they are used improperly, they will worsen the

response characteristics. Refer tothe following instructions and make adjustmentsto these func-

tions while observing the change in the actual response characteristics.

Mode Switch

Use the mode switch function in order to improve the saturation characteristics of the servo sys-

temifthereistorque reference saturation at the time of acceleration or deceleration of the Servo-

motor. If an appropriate value is set with this function, the speed loop in PI (proportional and

integral) control is switched over to P (proportional) control when the operation speed exceeds

the set value.
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Feed-forward Functions

The responsiveness is increased by using one of the feed-forward functions. A feed-forward
functionis not so effective, however, if the position loop gainisset toa highenough value. Adjust

the feed-forward set value of Pn109 as described below.

1. Adjust the speed loop and position loop according to the method described on page 6 -30.

2. Gradually increase the set value of Pn109 so that the positioning completion signal (/COIN)
will be output quickly.

Make sure that the positioning completion signal (/COIN) is not broken (i.e., turned on and
off repeatedly within a short period) and that speed overshooting does not result. These are
likely to occur if the feed-forward value is too high.

Itis possible to add a primary delay filter (to be setin Pn10A) to the feed-forward function.
The primary delay filter may prevent the positioning completion signal from breaking and
the system speed from overshooting.

Bias Function

This function adds the bias set in Pn107 to the output (i.e., speed reference) of the error counter
if the number of accumulated pulses of the error counter exceeds the bias increment width set
in Pn108 and stops adding the bias if the output is within the bias increment width. As a result,
the number of accumulated pulses of the error counter decreases and the time required for posi-

tioning can be shortened.

If the bias set value of Pn107 is too large, the motor rotation will be unstable. The optimum bias
value varies with the load, gain, and bias increment width. Make bias adjustments while observ-

ing the response. When not using this function, set Pn107 to 0.

Speed . . .
Motor speed without bias function
rsegg?:nce ] Motor speed with bias function
| /\\:\ Time
[}
Bias ! Bias increment width
Pnio7  OFF ON OFF (Accumulated pulse setting)
Pn108

6.4.4 Gain Setting Reference Values

This section describes information on servo gain values as reference for making gain adjust-

ments.

Referto the following for standards for gain adjustments according to the rigidity of the mechan-
ical system. Refertothese values and use the previously mentioned methods tomake gainadjust-
ments. These values are for reference only and do not mean that the mechanical system has good

response characteristics or is free from oscillation in the specified ranges.

Observe the response by monitoring the response waveform and make the optimum gain adjust-
ments. If the rigidity of the machinery is high, further gain increments exceeding the described

ranges are possible.
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6.4.4 Gain Setting Reference Values

B Machines with High Rigidity

These machines are directly connected to ball screws.

Example: Chip mounting machine, bonding machine, high-precision machine tool

Position Loop Gain
(Pn102) [1/s]

Speed Loop Gain (Pn100)
[Hz]

Speed Loop Integral Time
Constant (Pn101) [ms]

50to 70

50to 70

5to 20

B Machines with Medium Rigidity

These machines are driven by ball screws through speed reducers or long-length machines di-

rectly driven by screws.

Example: General machining tool, transverse robot, and conveyor

Position Loop Gain
(Pn102) [1/s]

Speed Loop Gain (Pn100)
[Hz]

Speed Loop Integral Time
Constant (Pn101) [ms]

30to 50 30to 50

10 to 40

B Machines with Low Rigidity

These machines are driven by timing belts or chains or machines with wave reduction gears.

Example: Conveyor and articulated robot

Position Loop Gain
(Pn102) [1/s]

Speed Loop Gain (Pn100)
[Hz]

Speed Loop Integral Time
Constant (Pn101) [ms]

10 to 20 10 to 20

50 to 120

IMPORTANT

If the inertia ratio is a little larger than 10, start gain adjustments with the position and speed loop gains slightly
below the above corresponding ranges and the speed loop integral constant slightly exceeding the above corre-

sponding range. If the inertia ratio is much larger, start the gain adjustments with the position and speed loop

gains set to the smallest values and the speed loop integral constant to the largest value in the above correspond-

ing ranges.

In speed control operation, the position loop gain is set through the host device. If thatis not pos-

sible, adjust the positionloop gain with the speed reference input gainin Pn300in the Servopack.

In speed control operation, the position loop gain set in Pn102 is enabled in zero-clamp mode

only. Position loop gain Kp is obtainable from the following.
Kp[ &
* Kp (1/S): Position Loop Gain
* Vs (PPS): Constant Speed Reference

* ¢ (Pulse): Constant error: The number of accumulated pulses of the error counter at the

above constant speed.
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6.5 Analog Monitor

The analog monitor can observe a variety of signals through analog voltages.

Analog monitor signals must be observed through the CN5 connector using DE9404559 dedicated
cable.

Black Black

=]
——

=

Dol B

CN5
AN
HEHHE. |\
\\
MODE/SET AN v DATA/Q .
O cumrse— rowr Q) Red White
Cable Color Signal Name Description
White Analog monitor 1 Torque reference: 1 V/100% rated torque
Red Analog monitor 2 Motor r/min:1 V/1000 r/min
Black (two wires) GND(0 V) -

Analog monitor signals can be selected with user constants Pn003.0 and Pn003.1.

Pn003.0 Analog Monitor 1 Factory Speed/Torque Control,
Setting: Position Control
2
Pn003.1 Analog Monitor 2 Factory Speed/Torque Control,
Setting: Position Control
0

The following monitor signals can be observed.

Settings in Pn003.0 and Description
Pn003.1 Monitor signal Observation gain
0 Motor r/min 1 V/1000 r/min
1 Speed reference 1 V/1000 r/min
2 Torque reference 1 V/100% rated torque
3 Position error 0.05 V/1 reference unit
4 Position error 0.05 V/100 reference unit
5 Reference pulse frequency 1 V/1000 r/min
(converted to r/min)
6 Motor r/min 1 V/250 r/min
7 Motor r/min 1 V/125 r/min
8to E Reserved monitor signal -

Note In the case of torque control or speed control, the monitor signal of position error
monitor signal is indefinite.

OM" The output voltage of the analog monitor is +8 V max. The output voltage will be reversed if 8 V is exceeded.
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This chapter describes the basic operation of the Digital Operator and
the features it offers. All constant settings and motor operations can be
executed by simple, convenient operations. Operate the Digital Opera-
tor as you read through this chapter.
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Using the Digital Operator

7.1.1 Connecting the Digital Operator

7.1 Basic Operation

This section providesinformation on the basic operation of the Digital Operator for setting operating

conditions.

7.1.1 Connecting the Digital Operator

There are two types of Digital Operator. One isa built-in operator incorporating a panel indicator
and switches located on the front panel of the Servopack. This type of Digital Operator is also
called a Panel Operator. The other one is a Hand-held Operator (i.e., the JUSP-OP02A-2 Digital

Operator), which can be connected to the Servopack through connector CN3 of the Servopack.

There isnoneed to turn OFF the Servopack to connect thisHand-held Operator to the Servopack.
Refer to the following illustrations to connect the Hand-held Digital Operator to the Servopack.

Hand-held Digital Operator
JUSP-OP02-A Built-in Panel Operator

YASKAWA 200V
SERVOPACK
SGDH-

SERVOPACK OPEA&"F; K MODESET A ¥ DAy

JUSP-OPO?i
ALARM DSPL
se1
DATA
A

W YASKAWA 00 o
oo
CN3
oo| AL
oo J S|
oo
— D
A dedicated cable is B8 1 Servopack
used to connect the oo
Digital Operator to the [0O) J
Servopack. oo| |
oo| A
ool | (=2

0

IMPORTANT If the Hand-held Digital Operator is connected to the Servopack, the built-in Panel Operator does not display
anything.
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7.1 Basic Operation

7.1.2 Functions

The Digital Operator can be used user constant settings, operating references, and status dis-

plays.

This section provides information on the keys and their functions available from the initial dis-

plays.
Hand-held Digital Operator
f@ N Key Name Function
f ) RESET Key Press this key to reset the servo alarm.
e, DSPL/SET Key ¢ Press this key to select the status display
= mode, auxiliary function mode, user
constant setting mode, or monitor mode.
* This key is used for data selection in user
constant setting mode.
AT DATA/ENTER Key Press this key to set each user constant or dis-
= play the set value of each user constant.
J [ A] Value Up Cursor Key Press this key to increase the set value. This
@/ Change/JOG key is used as a forward start key in JOG op-
\ Key eration.

Down Cursor Key Press this key to decrease the set value. This
key is used as a reverse start key in JOG op-
eration.

Digit Select | Right Cursor Key ¢ Press this key to select the digit to be

Key changed. The selected digit flashes.

¢ Press the Right Cursor Key to shift to the
Left Cursor Key next digit on the right.

Press the Left Cursor Key to shift to the
next digit on the left.

)

SVON Key Press this key to perform the JOG operation
with the Digital Operator.

@
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7.1.3 Resetting Servo Alarms

Built-in Panel Operator

YASKAWA 200V Key Name Function

SERVOPACK
SGDH-
@ Up Cursor Key Press this key to set user constants or dis-

Ellgg A play the set values of user constants.

@@ ¢ Press the Up Cursor Key to increase the set
MODESET A ¥ oA Value.
@ Down Cursor Key ¢ Press the Down Cursor Key to decrease the
v set value.

Press the Up and Down Cursor Keys to-
gether to reset a servo alarm.

MODE/SET Key Press this key to select the status indicator
MODE/SET mode, auxiliary function mode, user constant
setting mode, or monitor mode.

O

DATA/SHIFT Key ¢ Press this key to set each user constant or
display the set value of each user constant.

0

DATA/ o
* This key is used for selecting the editing
(flashing) digit or data setting.

7.1.3 Resetting Servo Alarms
Servo alarms can be reset using the Digital Operator.

B Using the Hand-held Digital Operator

Press the RESET Key in status display mode.

Bl Using the Built-in Panel Operator

7 Press the Up and Down Cursor Keys together in status display mode.

The alarm can be reset with CN1-44, or /ALM-RST signal input. Refer to 5.5.1 Using Servo
Alarm and Alarm Code Outputs.

The servo alarm need not be reset if the control power supply is turned OFF.

IMPORTANT If an alarm is ON, reset the alarm after eliminating the cause of the alarm. Refer to 8.2 Troubleshooting.
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7.1.4 Basic Mode Selection

Thebasicmode selectionof the Digital Operatoris used forindicating the status of the Servopack

in operation and setting a variety of user constants and operation references.

The status display, auxiliary function, user constant setting, and monitor modes are the basic

modes. As shown below, the mode is selected in the following order by pressing the key.

Hand-held Digital Operator Panel Operator

Press the DSPL/SET Key. Press the MODE/SET Key.

The basic mode changes. The basic mode changes.

:',_'_'_________ [ '_: - Power ON

: ¥

Status display mode (Refer to [— 1'3 b]

7.1.5 Status Display Mode)

¥

Auxiliary function mode (Refer C
to 7.2 Applied Operation) [l

¥

]

||
|
=

User constant setting mode (Refer to 7.1.6 [EI Imliml ﬂ]

Operation in User Constant Setting Mode) || [ 1|l/|L/|I
Monitor mode (Referto 7.1.7 1 TalAlm
Operation in Monitor Mode) (] () (] |

7.1.5 Status Display Mode

In status display mode, bit data and codes are displayed to indicate the status of the Servopack.
B Selecting Status Display Mode

The Digital Operator goes into status display mode when the Digital Operation is turned ON.

B Items Indicated in Status Display Mode

The displayed contents in the status display mode are different for the speed and torque control

mode and the position control mode.
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7.1.5 Status Display Mode

Speed and Torque Control Mode

Bit Data Code

A

J

Speed Coincidence* _¢

(N

BaseBlock —1— /_—\' I_I I_I

Control Power ON / \
Speed Reference input

\

TGON

Power Ready
Torque Reference Input

* This indicator is always lit when the Servopack is in torque control mode.

The following tables list bit data items, codes, and their meanings.

Table 7.1 Bit Data and Meanings in Speed and Torque Control Mode

Bit Data Meaning

Control Power ON Lit when Servopack control power is ON.

Baseblock Lit for baseblock. Not lit when servo is ON.

Speed Coincidence | Lit when the difference between the motor speed and reference speed is the
same as or less than the value set in Pn503. The standard value set in
Pn503 is 10 r/min.

/TGON Lit if motor speed exceeds preset value.
Not lit if motor speed is below preset value.
Preset value: Set in Pn502 (20 r/min is factory setting)

Speed Reference Lit if input speed reference exceeds preset value.
Input Not lit if input speed reference is below preset value.
Specified value: Set in Pn502 (20 r/min is factory setting)

Torque Reference Lit if input torque reference exceeds preset value.
Input Not lit if input torque reference is below preset value.
Preset value: 10% rated torque is standard setting

Power Ready Lit when main power supply circuit is normal.
Not lit when power is OFF.

Table 7.2 Codes and Meanings in Speed and Torque Control Mode

Code Meaning
5 l‘:l] Baseblock
Servo OFF (motor power OFF)
Run
O (9 () l
Servo ON (motor power ON)
P ] Forward Run Prohibited
olt
CN1-42 (P-OT) is OFF. Refer to 5.1.2 Setting the Overtravel Limit Setting.
] Reverse Run Prohibited
nlolE

CN1-43 (N-OT) is OFF. Refer to 5.1.2 Setting the Overtravel Limit Setting.

Displays the alarm number. Refer to 8.2 Troubleshooting.

H Cl' E,l Alarm Status
mn
J
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Position Control Mode

Bit Data Code
Positioning Completed — _\

|l
Baseblock —3— = 11
A N L

\
Control Power ON TGON
Reference Pulse Input Power Ready

Error Counter Clear Input

The following tables list bit data items, codes, and their meanings.

Table 7.3 Bit Data and Meanings in Position Control Mode

Bit Data Meaning
Control Power ON Lit when Servopack control power ON.
Baseblock Lit for baseblock. Not lit at servo ON.
Positioning Lit if error between position reference and actual motor position is below
Completed preset value.

Not lit if error between position reference and actual motor position ex-
ceeds preset value.
Preset value: Set in PN500 (7 pulses are standard setting)

/TGON Lit if motor speed exceeds preset value.
Not lit if motor speed is below preset value.
Preset value: Set in Pn502 (20 r/min is standard setting)

Reference Pulse Lit if reference pulse is input
Input Not lit if no reference pulse is input.

Error Counter Clear |Lit when error counter clear signal is input.

Input Not lit when error counter clear signal is not input.
Power Ready Lit when main power supply circuit is normal.
Not lit when power is OFF.

Table 7.4 Codes and Meanings in Position Control Mode

Code Meaning
5 "Jl Baseblock
Servo OFF (motor power OFF)
Run
U () () l
Servo ON (motor power ON)
P l Forward Run Prohibited
olt
CN1-42 (P-OT) is OFF. Refer to 5.1.2 Setting the Overtravel Limit Setting.
l Reverse Run Prohibited
nlolE

CN1-43 (N-OT) is OFF. Refer to 5.1.2 Setting the Overtravel Limit Setting.

E,l Alarm Status

Displays the alarm number. Refer to 8.2 Troubleshooting.
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7.1.6 Operation in User Constant Setting Mode

7.1.6 Operation in User Constant Setting Mode

Functions can be selected or adjusted by setting user constants. There are two types of user
constants. One type requires value setting and the other requires function selection. These two

types use different setting methods.

Withvalue setting, auser constant is set to a value within the specified range of the user constant.
With function selection, the functions allocated to each digit of the seven-segment LED panel

indicator (five digits) can be selected. Refer to Appendix B List of User Constants.

B Changing Constant Settings

The constant settings can be used for changing constant data. Check the permitted range of the
constantsinAppendix LEERER MERKER List of User Constants, before changing the data. The
example below shows how to change user constant Pn507 from 100 to 85.

Using the Hand-held Digital Operator
FEEEE

1. Press DSPL/SET Key to select the user constant setting mode.

I _ |1
T ) (] [

2. Select the user constant number to set. (Pn507 is selected in this example.)
Press the Left or Right Cursor Key to select the digit. The selected digit will flash.
Press the Up or Down Cursor Key to change the value.

3. Pressthe DATA/ENTER Key to display the current data for the user constant selected at step
2.

e nre
(] /) ] (R T

4. Change to the required data.
Press the Left or Right Cursor Key to select the digit. The selected digit will flash.

Press the Up or Down Cursor Key to change the value. Continue pressing the key until
“00085” is displayed.

5. Press the DATA/ENTER Key to store the data. The display will flash.

N\ | /7
Mol
uuud]
7 7 1T N\ \

6. Press the DATA/ENTER Key again to return to the user constant number display.

II_I

(515 )

This procedure has changed the setting of the user constant Pn507 from 100 to 85. Repeat
steps 2. to 6. as often as required.
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(=BT
ees

IMPORTANT

([ nFo [>

Using the Panel Operator

1. Press the MODE/SET Key to select the user constant setting mode.

ol _ [
Fﬂuuu]

2. Press the Up or Down Cursor Key to select the user constant number to set. (Pn507 is se-
lected in this example.)

3. Pressthe DATA/SHIFT Key for a minimum of one second to display the current data for the
user constant selected in step 2.

ey N
(] /) ] (R T

4. Press the Up or Down Cursor Key to change to the desired value of “00085”.
As you keep pressing the Up or Down Cursor Key, and the display changes faster.
5. Pressthe DATA/SHIFT Key for aminimum of one second to save the data. The display will

flash.

\N \ | / /
oz
uuudj
/7 /7 | N\ N\

6. Press the DATA/SHIFT Key once more for a minimum of one second to display the user
constant number again.

[HHbL ”

This has changed the setting of the user constant Pn507 from 100 to 85.

— !

Repeat steps 2. to 6. as often as required.

Press the DATA/SHIFT Key for a maximum of one second to shift to a higher (left) digit.

User constant numbers that are not defined are skipped during Operator operations.
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7.1.6 Operation in User Constant Setting Mode

B Function Selection User Constants

Types of Function Selection User Constants

The following table shows user the constants used for selecting Servopack functions.

Category User Name Factory | Remarks
Constant Setting
No.
Function Selection Pn000 Function Selection Basic 0000 (See 1.)
Constants Switches
Pn001 Function Selection Application 0000 (See 1.)
Switches 1
Pn002 Function Selection Application 0000 (See 1.)
Switches 2
Pn003 Function Selection Application 0002
switches 3
Gain-related Pn10B Gain-related Application 0000 (See 2.)
Constants Switches
Pni110 Online Autotuning Switches 0010 (See 2.)
Position Pn200 Position Control Reference 0000 (See 1.)
Control-related Selection Switches
Constant
Sequence-related Pn50A Input Signal Selections 1 2100 (See 1.)
Constants - -
Pn50B Input Signal Selections 2 6543 (See 1.)
Pn50C Input Signal Selections 3 8888 (See 1.)
Pn50D Input Signal Selections 4 8888 (See 1.)
Pn50E Output Signal Selections 1 3211 (See 1.)
Pn50F Output Signal Selections 2 0000 (See 1.)
Pn510 Output Signal Selections 3 0000 (See 1.)

IMPORTANT 1. After changing these user constants, turn OFF the main circuit and control power supplies and then turn

them ON again to enable the new settings.

2. Pnl10B.1 and Pn110.0 require the power to be reset as mentioned above.




7.1 Basic Operation

User constant settings are displayed in two patterns as shown below.

User constants for function selec- e InllE Hexadecimal display for each
tion ] (W] [ (A [ digit

User constants for constant set- il il Decimal display in five digits
tings ) nene

Since each digit in the function selection user constants has a significant meaning, the value can
only be changed for each individual digit. Each digit displays a value within its own setting

range.

Definition of Display for Function Selection User Constants
Each digit of the function selection user constants has a unique meaning.

For example, the rightmost digit of user constant Pn000 is expressed as “Pn000.0”.

IMPORTANT Each digit of the function selection user constants is defined as shown below. The user constant display exam-
ple shows how user constants are displayed in digits for set values.

_nrnrn
(A () )

—I_— 0 digit
1st digit

2nd digit

3rd digit
How to Display User Contents

Pn000.0: Indicates the value for the 0 digit of user constant Pn000.
Pn000.1: Indicates the value for the 1st digit of user constant Pn000
Pn000.2: Indicates the value for the 2nd digit of user constant Pn000
Pn000.3: Indicates the value for the 3rd digit of user constant Pn000
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7.1.6 Operation in User Constant Setting Mode

B Changing Function Selection User Constant Settings

Using the Hand-held Digital Operator

ElelEEE

1. Press the DSPL/SET Key to select the constant setting mode.

i
|l

Iy
L[ l_:]

2. Select the user constant number to be set.

Press the Left or Right Cursor Key to select the digit. The selected digit will flash.
Press the Up or Down Cursor Key to change the value. (Pn000 is selected in this example.)

3. Pressthe DATA/ENTER Key to display the current data of the user constant selected in the
above step 2.

Digit to be set

\/

e nr
e
/1IN

"1

4. Press the Left or Right Cursor Key to select the digit.

Digit to be set

\l/
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5. Press the Up or Down Cursor Key to select the value defined as a function setting for the
selected digit.

Digit to be set
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Repeat the above steps 4. and 5. for changing the data as required.
6. Press the DATA/ENTER Key to save the data. The display will flash.
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7. Press the DATA/ENTER Key once more to return to the user constant number display.
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This has changed the 1st digit of user constant Pn000 to “1”.
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7.1 Basic Operation

Using the Panel Operator

@.)@@. 1. Press the MODE/SET Key to select the constant setting mode.
| _ i
= ]

2. Press the Up or Down Cursor Key to select the user constant number to be set. (Pn000 is
selected in this example.)

3. Pressthe DATA/SHIFT Key for a minimum of one second to display the current data for the
selected user constant.

Digit to be set

\/
Frnrnr
(] () /) |
/1IN

4. Press the DATA/SHIFT Key to select the digit to be set.

Digit to be set

\/

e nr
j () [ [ R )
71\
5. Press the Up or Down Cursor Key to select the value defined as a function setting for the
selected digit.

"1

Digit to be set

\/

e i
|

/1IN
Repeat the above steps 4. and 5. for changing the data as required.

I

6. Pressthe DATA/SHIFT Key for aminimum of one second to save the data. The display will

flash.
NPEANEAN Vay
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7. Press the DATA/SHIFT Key once more for a minimum of one second to return to the user
constant number display.
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This has changed the 1st digit of user constant Pn000 to “1”.



Using the Digital Operator

7.1.7 Operation in Monitor Mode

7.1.7 Operation in Monitor Mode

The monitor mode can be used for monitoring the reference values, I/O signal status, and Servo-

pack internal status.

The monitor mode can be set during motor operation.

Using the Monitor Mode

The example below shows how to display 1500, the contents of monitor number Un000 when

the Servomotor rotates at 1500 r/min.

With the Hand-held Digital Operator

ElelEEE

1. Press the DSPL/SET Key to select the monitor mode.

|
i

|
]

i

|

1
0

2. Press the Up or Down Cursor Key to select the monitor number to be displayed.

3. Press the DATA/ENTER Key to display the monitor number selected in the above step 2.

Data

|
l

l
A

0)

4. Press the DATA/ENTER Key once more to return to the monitor number display.

11

i

1
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This is how to display 1500, the contents of monitor number Un00O.

A With the Panel Operator
(=BT
@.)@@. 1. Press the MODE/SET Key to select the monitor mode.
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2. Press the Up or Down Cursor Key to select the monitor number to be displayed.

3. Press the DATA/SHIFT Key for a minimum of one second to display the monitor number
selected in the above step 2.

Data

|
|

|
-

4. Pressthe DATA/SHIFT Key once more for aminimum of one second to return to the monitor
number display.
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This completes the example procedure for displaying 1500, the contents of monitor number

Un000.



7.1 Basic Operation

Bl Contents of Monitor Mode Display

The following table shows contents of the monitor mode display.

Monitor Monitor Display Unit Remarks

Number
Un000 Actual motor speed r/min
Unoo1 Input speed reference r/min *3
Un002 Internal torque reference % Value for rated torque
Un003 Rotation angle 1 pulses | Number of pulses from the origin
Un004 Rotation angle 2 deg Angle (electrical angle) from the origin
Un005 Input signal monitor - *1
Un006 Output signal monitor - *1
Uno007 Input reference pulse r/min *4

speed
Un008 Error counter value reference | Positional error™4
unit

Un009 Accumulated load rate % Value for the rated torque as 100%

Displays effective torque in 10 cycle.

Un00A Regenerative load rate % Value for the processable regenerative power
as 100%
Displays regenerative consumption power in
10 cycle.
Uno0B Power consumed by DB % Value for the processable power when dy-
resistance namic brake is applied as 100%
Displays DB power consumption in 10-s
cycle.
UnooC Input reference pulse - In hexadecimal % *4
counter
Un00D Feedback pulse counter - In hexadecimal

* 1. Refer to Sequence I/0 Signal Monitor on the next page.
* 2. Refer to Reference Pulse/Feedback Pulse Counter Monitor Display.
* 3. Displayed only in speed control mode.

* 4, Displayed only in position control mode.



Using the Digital Operator

7.1.7 Operation in Monitor Mode

B Sequence I/O Signal Monitor Display

The following section describes the monitor display for sequence 1/O signals.

Input Signal Monitor Display

Inin it I]Top: OFF (“H” level)
IJEI{E 11 1} 1 | Bottom: ON (“L” level)
87654 321 Number
LED Number Input Terminal Name Factory Setting

1 SI0 (CN1-40) /S-ON
2 SI1 (CN1-41) /P-CON
3 SI2 (CN1-42) P-OT
4 SI3 (CN1-43) N-OT
5 SI4 (CN1-44) /ALM-RST
6 SI5 (CN1-45) /P-CL
7 SI6 (CN1-46) /N-CL
8 (CN1-4) SEN

Note Refer to 5.3.3 Input Circuit Signal Allocation for details on input terminals.
Input signals are allocated as shown above and displayed on the panel display of the Servopack
or the Digital Operator. They are indicated by ON/OFF display of seven-segment LEDs in top

and bottom rows. These segments turn ON depending on the input signals (ON for “L” level and
OFF for “H” level).

<EXAMPLEp ® When /S-ON signal is ON (Servo ON at “L” signal)

il ol 1l il :]
IJ1 1|1 1|1 1|13I¢] «— The bottom segment
87654321 of number 1 is lit.

® When /S-ON signal is OFF

NIl number 1 is lit.
87654321

L

0 fe ol o :;15]4— The top segment of

® When P-OT signal operates (Operates at “H” signal)

¥ Thetop segment of
number 3 is lit.

—
——
——

—
——
—




7.1 Basic Operation

<«EXAMPLEp

Output Signal Monitor Display

I\ I 11 1|1 | | Top: OFF (“H” level)
| I I | Bottom: ON (“L” level)

765 4321 Number

LED Number Output Terminal Name Factory Setting

1 (CN1-31, -32) ALM

2 SO1 (CN1-25, -26) /COIN or /V-CMP

3 S02 (CN1-27, -28) /TGON

4 SO3 (CN1-29, -30) /S-RDY

5 (CN1-37) ALO1

6 (CN1-38) AL02

7 (CN1-39) AL03

Note Refer to 5.3.4 Output Circuit Signal Allocation for details on output terminals.

Outputsignals are allocated as shown above and displayed on the panel display of the Servopack
or the Digital Operator. They are indicated by ON/OFF display of seven-segment LEDs in top
and bottom rows. These segments turn ON depending on the output signals (ON for “L”