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Safety Information

Safety Information

The following convenuons are used to 1ndicale precautions in this manual Failure to heed precau-
uions provided in this manual can result 1n sertous or possibly even fatal injury or damage to the prod-
ucts or to related equipment and systems

&\-‘VARNING 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 senous or minor
Iinjury, damage to the product, or faulty operation

®PROHIBITED Indicates actions that must never be taken

©Yaskawa, 1998

R

Allnghtsreserved No part of this publication may be reproduced. stored 1n aretrieval system, or transmztted, m any form,
or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permission of
Yaskawa No patent liability 1s assumed with respect to the use of the information contammed herein Moreover. because
Yaskawa 1s constantly striving to improve 1ts high-quahity products, the information contained 1n this manual is subject to
change without notice Every precaution has been taken 1n the preparation of this manual Nevertheless, Yaskawa as-
sumes no responsibihity for errors or omissions Neither 1s any hability assumed for damages resulting from the use of the
mformation contained in this publication

m



Visual Aids

4EXAMPLEp

IMPORTANT

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

Indicates apphcation examples

~

Indicates supplemental information

Indicates important mformation that should be memornized, including precautions such as alarm displays

to avold damaging the devices

Indicates definiions of difficult terms or terms that have not been previously explained mn this

manual
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Overview

W About this Manual

This manual provides the tollowing intormation for the Z-1f Series SGMIH/SGDM Servodrives

Procedures for installing and wiring the Servomotor and Servopack

Procedures tor tnial operation of the Seivodrive

Procedures tor using functions and adjusting the Servedrives

Procedures tor using the built-in Panel Operator and the Hand-held Dhgital Operator
Raungs and specitications to1 standard models

Procedures for mamtenance and ispection

M Related Manuals

Refer 1o the following manuals as 1equied

Read this manual caretully (e ensure the proper use of Z-11 Series Servodnives Also, keep this manu-

al in a safe place so that 1t can be 1efenied to whenever necessary

Manual Name Manual Number Contents
Z-11 Senes SGM_H/SGDM SI-5800-31 1 Describes the procedure used to select Z-11
User’s Manual Senes Servodrives and capacities
Servo Selecuon and Data Sheets
Z-1I Senes Servopack Personal | SIE-5800-35 Describes the applications and operauen of
Corrputer Momtoring Soltware software tor the Z-II Series Servodrive mom-
Operation Manual toring devices tor use on personal computers
211 Senes SGM__H/SGDM TO-SR00-34 Provides detailed information on the opera-
Digital Operator uon of the JUSP-OP02A-2 Dhgital Operator,

Opetation Manual which 1s an optional product

hY



Using This Manual

H Intended Audience

This manual 15 intended for the following users

Those designing Z-11 Senes Servodnive svslems

® Those installing or winng Z-I1 Series Servodives

Those performing trial operation or adjustments of Z-1I Series Servodrives

Those maintaining o1 inspecting Z-11 Senes Servodrives

E Description of Technical Terms
In this manual. the following tetms aie defined as follows

® Servomotor = Z-1l Series SGMAH SGMPH. SGMGH. SGMSH. or SGMDH Servomotor
Servopack = Z-H Series SGDM Servopack

Servodrive = A set including a Seivomotor and Servo Amphifier

Servo System = A servo control system that includes the combination of a Servodrive with a host
computer and peripheral devices )

M indication of Reverse Signals

In this manual. the names of 1everse signals (ones that are valid when low) are written with a forward

slash (/) before the signal name. as shown 1n the following examples
e /5-ON
e /P-CON

X1



Safety Precautions

The tollowing precautions ate tor checking products upon delivery. installation. winng, operation,

mantenance and inspections

8 Checking Products upon Delivery

A CAUTION

¢ Always use the Servomotor and Servopack in one of the specified combinations

Not doing so mdy cause fire o1 maktunction

B Installation

A CAUTION |

e Never use the products in an environment subject to watet, corrosive gases, inflammable gases, |
or combustibles

Domng so inay result in electne shock or e

B Wiring

A WARNING |

e Connect the ground terminal to a class-3 greund (100 Q or less) I

| Improper grounding may result in electne shock or hire

A CAUTION

e Do not connect a three-phase power supply to the U, V, or W output terminals l

Doing so may tesult ininpury or fne

e Securely fasten the power supply terminal screws and motor output terminal screws

| Not doing s0 may result in tue ‘

an



H Operation

| /\ WARNING

® Never touch any rotating motor parts while the motor 1s 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 I

‘ Not doing so mav resuit in injury

© ® 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 setaings may cause the machine 1o run out of control or mal-
function

| ® Before starting operation with a machine connected, make sure that an emergency stop can be
applhed at any time !

i Not doing so may result 1n mjure

" & Do not touch the heat sinks during operation

Doing so mav result in burns due to high temperatures

H 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 1s ON

Doing so mav result in electric shock

¢ Do not touch terminals for five minutes after the power 1s turned OFF

Residual voltage may cause electnic shock

A CAUTION

¢ Do not disassemble the Servomotor |

Doing so may result in electric shock o1 injury |

| & Do not attempt to change wiring while the power s ON

Doing so may result in electne shock o1 imury |

A1 A



B General Precautions

Note the following to ensure safe application

| » The drawings presented 1n this manual are someumes shown without covers or protective ,
guards Always replace the covel or protective guard as specified first. and then operate the !
products 1n accordance with the manual

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

: « This manual 1s subject to change due 1o product improvement. specification modification, and
manual 1mprovement When this manual 1s revised. the manual code 1s updated and the new
| manual 1s pubhished as a next ediion The edition number appears on the front and back covers

« If the manual must be ordered due to loss or damage. inform your nearest Yaskawa representa-
uve or one of the offices histed 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 tor any damages or troubles resulung from unauthorized modifi-

canon
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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 Z-Il Senes Products on Delivery 1-2

111 Servomotors 1-2
112 Servopacks 1-6
1 2 Product Part Names e 1-8
121 Servomotors 1-8
122 Servopacks 1-9



Checking Products and Part Names

111 Servomotors

1.1 Checking Z-II Series Products on Delivery

The following procedure 1s used to check Z-IT Senes products upon delivery Check the following

rtems when X-I1 Series products are delivered

Check ltems

Comments

i that were ordered?

 Are the delivered products the ones

| Check the mode! numbers marked on the nameplates
of the Servomotor and Servopack (Refer to the de-
scnptions of model numbers on following pages}

smoothly?

Does the Servomotor shaft rotate

The Servomotor shaft 1s normal 1f 1t can be wrned

i smoothly by hand Servomotors with brakes, however, -
‘cannot be turned manually

iIs there any damage?

| Check the overall appearance, and check for damage
or scratches that may have occurred duning shipping

Are there any loose screws?

Check screws for looseness using a screwdnver

Ifany of the above items are faultly orincorrect, contact your Yaskawa sales representative or the deal-
er from whom you purchased the products

1.1.1 Servomotors

B External Appearance and Namepiate Examples

I-ll Seres Servomotor

1

Rated output

Servomotor model

AC SERVO MOTOR

TYPE SGMSH-10ACAZ21

W N-m A
1000 3 18 57
tAun 3000 9707
S/N_VT1007-1 -001
¥ YASKAWA ELECTRIC
JAPAN

Senal number

Manufacturing date

Rated motor speed



11 Checking Z-11 Senes Products on Delivery

1) Servomotor Capacity (See Table 1 1)

2) Supply Voltage

SGMAH
SGMPH
SGMGH
SGMSH
SGMDH

A 200V
B 100V*

* The only 100-V Servomotors arc the 0 2 KW or less

Bl WModel Numbers

Standard Servomotors

SGMPH - 01

I-Il Senes Servomotor Name  ——

SGMAH and SGMPH Servometors

3) Senal Encoder Specifications (See Table 12)

AAA2S

i —— 8) Brake and Oil Seal Spectfications

Table11 Servomotor Capacity (kW)

With brake nc o1l seal
With oil seal

With 90 VDC brake
With 24 VDC brake
5+B

5+C

mgowwn-—

71 Shaft End Specification
{See Tabe 1 5

4) Design Revision Order

A SGMAH

SGVPH

SGMGH (1500 rimin)

SGMSH

SGMDH

SGMGH (1000 riman)

SGMGH (150¢ rimin) high-prec-sion machinary
SGMGH {100C ymn) h-gh-precision rmachingry
SGMPH (P67 waterproof specification)

mooOmw

: Symbol | SGMAH “SGMPH :°  SGMGH SGMSH | SGMDH | Symbol  SGMAH : SGMPH | SGMGH SGMSH | SGMDH !
| 3000 3000 1500 : 1000 3000 2000 3000 3000 | 1500 ° 1000 3000 2000
rimin rimin rimin | r/min rfmin 0 vmin rmin fmin |, omin - r/min r/min rfmin _:
A3 003 - - - - - 15 - 15 . - 1 - 15 -
A5 005 - - - - - 20 - - .18 : 20 20 -
01 01 01 - - - - 22 - - - . =1 22
02 02 02 - - - - 30 - - 29 130 : 30 : -
03 - - - 03 - - 32 - - - - 5 - ] 32
04 04 04 - - - - 40 - - -, 40 40
i 05 - - 045 - i - - 44 - - 44 | 44 - -
06 - - - |06 - - 50 - . - - - 50 -
i 08 075 0753 - - - - 55 - i - 55 - - -
. 09 - - 085 | 09 - - &0 - - - 60 - i -
[ 10 - - - i - 10 - 75 - - 75 - - -
;12 - - - 12 - - d
13 - - 13 ¢ - - - |
Table12 Senal Encoders
Code Specification SGMAH | SGMPH | SGMGH | SGMSH : SGMDH
1 16-bit absolute encoder Standard | Standard - - -
2 17-bat absolute encoder - - ; Standard | Standard | Standard
A 13-but incremental encoder Standard | Standard ; - - -
B ; 16-bit incremental encoder Optional | Optional | - - : -
C 117-bit incremental encoder - . - ; Standard | Standard : Standard |

Table 13 Axis End Specifications (Straight)

Cade Specification SGMAH | SGMPH ISGMGH ' SGMSH . SGMDH
2 | Straight without key 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 . Ophional
6 Straight with key and tap Optional | Optional | Opuonal Opuional | Optional .
8 Straight wath tap Optional | Optional i




Checking Products and Part Names

111 Servomotors

Servomotors with Gears

AAAG12

SGMPH - 01

Z-1| Senes Servomotor Name

L 8) Brake Specifications

SGMAH 1 Wrhout brake
SGMPH . B Wrk 90 VDC braxe
SGMGH C Wrh 24 VDC braxe
SGMSH .
7) Shaft End Specificatons
{See Table 18}

1) Servomotor Capacity (See Table 1 4)

6) Gear Ratio (See Table 17)
{Vanes with gear type )

2) Supply Voitage

A 200V
B 100V

* The only 100-V Servomotors are the 0 2 kW or
less SGMAH and SGMPH Servomotors

3) Senal Encoder Specifications (See Table 15)

5) Gear Type (See Table 1 6)

4) Design Revision Order

A SGMAH
SGMPH
SGMGH (1500 r/min)
SGMSH
B SGMGH {1000 rimin)
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 tfun © rfmin | r/min P /min | rmin | ffmin | foin ! fmin

A3 003 - - . - - 15 1 - . 15 - - 15
A5 005 - Po- - 20 I - - 18 20 ¢ 20
o1 01 ¢l - - - 22 - - - - -
02 02 02 - - 30 - - 29 30 30
03 - - 03 - 32 - - - - -
04 04 04 - - 40 - - - - 40
05 - - 045 - - 44 - - 44 44 -
06 - - - 06 - 50 - - - - 50
08 075 075 - - 55 - - 55 - -
0% - - 085 1 09 - 60 - - - 60 -
10 - - - 10 75 - - i 15 1 - -
12 - - 12 - §
13 - - 13 - | -
Table15 Senal 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 Opuonal - ; -

C | 17-bit incremental encoder - - i Standard Standard

1-4




11 Checking Z-11 Series Products on Delivery

Table16 Gear Type

Code Specification " 8GMAH : SGMPH | SGMGH | SGMSH
G HDS planetary low-backlash gear Standard Standard
J Standard backlash geal . Standard , Standard |
S [Wuhtoot . Standard |
T |Flange Standard I
L IMT planetary low-backlash gear : ! Standard Slandard—l

Table 17 Gear Ratio (Varies with Gear Type )}

Code Specification SGMAH ~ SGMPH ' SGMGH SGMSH
A |16 | i S TE
B |1/llor1/1113 G G 5T
(o} 1/21 G,) G S, T
1 1/5 G,) ’ G.J L L i
2 |19 G D L
3 /10 or 1/10 2 ] J :
5 1720 ) L* L
7 /29 or 1732 G ) G. ] L ST L=
8 1/45 . L= L* |

Not all applicable models available

Table 1.8 Shaft End Specification (Vanes with Gear Type }

: Code Specification SGMAH SGMPH | SGMGH | SGMSH
0 No shatt G.J G.]
2 Straight wathout key G.J G
4 !Straight with key G G.J L L
6 ;Straight with key and tap G GJ 8. T !
8 Suwmght with tap G G : i




Checking Products and Part Names

112 Servopacks

1.1.2 Servopacks

Bl External Appearance and Nameplate Examples

. Servopack model
mru': ( \
= SERVOPACK

MODEL ____ SGDM-
AC- INPUT AC-QUTPUT

VOLTS 200-230|VOLTS 0-230

—p | Hz B0/80 |PHASE 3
PHASE 3 AMPS 248 -
AMPS 170 WPy 30 (4 0)

S/N 412808-16-1

y YASKAWA ELECTRIC
MADE | N JAPAN

Senal number Applicable capacrty ——

¥-1l Senes SGDM — Applicable
Servopack power supply

B Model Numbers

SGDM - 10 A D [J (]

X-|l Senes _—
SGDM Servopack :

Maximum Applicable Servomotor Capacity
(See Table 1 9)

A 200V
B 100 V*
* The only 100-¥ Servomotors are the 0 2 kW or
less SGMAH and SGMPH Servomotors
Type
D For torque, speed, and posiion control

i
Supply Veltage ‘
I

Design Revision Order
Blank, A, B. etc

Options
R Rack mounted (5 kW or less)
P Duct ventilated (6 kW or 7 5 kW only)

1-6



11 Checking Z-1I Senes Products on Delivery

Table 19
Maximum Applicable Capacity (kW) Maximum Applicable Capacity (kW)
Servomotor Capacity  : Servomotor Capacity i
Symbol Symbol
A3 T oo 15 15
AS 005 20 ! 20
o1 010 30 30
02 020 50 50
04 040 60 : 60
05 050 75 | 75
08 075 - -
10 10 - -




Checking Products and Part Names

M
121 Servomotors

1.2 Product Part Names

Thus 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

The figure below shows the part names for Servopacks

Battery Holder
Used 1o house the backup battery for an ab-
solute encoder

CN5 Analog Monitor Connector

- i 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

O o

| ——— Panel Display

5-digit, 7-segment LED used to display servo
status, alarm status, and other values when
user constants are input

Panel Keys
Used to set user constants

Power ON [ndicator
Lights when the control power supply 1s ON

Charge Indicator
Lights when the main circuit power supply 1s ON
and stays it as long as the main circuit power
supply capacitor remains charged Therefore,
do not touch the Servopack even after the pow-
er supply 1s turned OFF if the indicator 1s Iit

R
Q

i

CN3 Connector for Personal Computer Monitoring

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

CN1 1/0 Signal Connector

Used for reference input signals and sequence IO
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 contro! power supply and externally
mounted regenerative resistor

Servomotor Terminal

Connects to the Servomotor power line






Installation

This chapter describes precautions for X-II Senies Servomotor and Servo-
pack nstallation

21 Servomotors .... ... .. 2-2
211 Storage Temperature 2-2
2 1 2 Installation Site 2-3
213 Algnment 2-3
21 4 Onentation 2-3
2 15 Allowable Shaft Loads 2-4
2 1 6 Handling Oil and Water 2-6
217 Cable Stress 2-6
2 2 Servopacks . 2-7
2 21 Storage Conditions 2-7
2 2 2 Installation Site 2-7
2 2 3 Onentation 2-8

2 2 4 Installation 2-8
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Instaitation

2 11 Storage Temperature

2.1 Servomotors

SGMLIH Servomotors can be 1nstalled either honizontally or vertically

The service life of the Servomotor will be shortened or unexpected problems will occur if the Servo-
motor 15 installed incorrectly or in an inappropniate location Always observe the following nstalla-

ton mstructions

A CAUTION

i ® Donotconnect the Servomotor directly to a commer-
cial power line This wilf damage the Servomotor

The Servomotor cannot operate without the proper Servo-
pack

IMPORTANT Prior to Installation

The end of the motor shafi 1s coated with anticorrosive paint Thoroughly remove the paint using a cloth moist-
ened with thinner pnior to installaton

Avoid gettimg thinner on other parts of the Servomotor when cleaning the shaft

2.1.1 Storage Temperature

Store the Servomotor within the following temperature range 1f 1t 1s stored with the power cable

disconnected

—20 10 60°C



21 Servomotors

2.1.2 Installation Site

SGMIIH Servomotors are designed for indoor use Install the Servomotor in environments that
satsfy the following conditions

® Free of corrosive or explosive gases

® Well-ventilated and free of dust and moisture

& Ambient temperature of 0 to 40°C

® Relatuve 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 )

I l Measurs this distance at four diferent positions on the circumference The
difference between the maximum and minimum measurements must be

0 03 mm {0 0012.n) orless (Turn together with couphng )

IMPORTANT | * Vibrauon that will damage the bearings will occur 1f the shafis are not properly aligned

« Do not allow direct impact 10 be apphed to the shafts when nstalling the coupling Otherwise the en-
coder mounted on the opposite end of the shaft may be damaged

2.1.4 Orientation

SGMIJH Servomotors can be nstalled either horizontally or vertically

2-3
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215 Allowable Shaft Loads

2.1.5 Allowable Shaft Loads

Design the mechanical system so thrust and radial loads apphied to the Servomotor shaft end dur-
ing operation falls within the ranges shown in the Table 2 1

The allowable radial load 1n the table 1s the maximum load allowed on the end of the output shaft

Table 21 Allowable Radial and Thrust Loads for the Servomotor

Servomotor Model ' Allowable Radial ! Allowabie Thrust ' LR Reference
; Load * ! Load i mm Diagram
FriN(bf)] - Fs[N(bf)) ! (inch)
SGMAH- A3 68 (15 29) | 54(1214) 20
A5 68 (15 29) L 54(1214) H(079) !
o1 78 (17 54) sauz1a | '
02 ©245(551) 74 (16 63) 25
04 245 (55 1) 74 (16 63) (098)
08 39288 1) 147 (330) 35
. " {(138)
SGMPH- 01 78 (17 54) 49 (11 02) T 20 R i
: (079 I
02 245(551) 68 (1529) 25 Er
04 t245¢55 1) 68 (15 29) {098) .
08 : 392(881) : 147 (33 0) 35 | - +—
15 . 490(110) 147 (33 0) (138) | :
SGMGH- 05ATIA :  490(110) 98 (220) 58 | :
: 09ACNA | 490 (110) 98 (220 (228)
! 13A00A 686 (154) 343 (77 1) !
20ACIA 1176 (2643) 490 {110) 19
30ACA 1470 (330 4) 490 (110) L (311) | ‘
44ATA 1470 (330 4) 490 (1109 ‘ ‘
55ATA 1764 (396 5) 588 (132) 113 | ,
75ATA 1764 (396 5) 588 (132) (445 ! i

TEHMéI € Thrust and radial loads Fr
¥

Thrust load (Fs) Shaft-end load applied parallel 1o the centerline of the shaft

Radhal lead (Fr) Shaft-end load applied perpendicular to the centerline of the shaft

Servomotor, l' @ Fs

Shaft end

]
N



21 Servomotors

Servomotor Model | Allowable Radial : Allowable Thrust | LR Reference
Load * i Load mm Diagram
FF[N(bf)] | Fs[N(ibf)] (inch)
‘SGMGH- 03AB 490 (110) 98 (22 0) 58
06ACIB 490 (110) 98 (220) (2 28)
09AB 686 (154) 343(771)
12A00B 1176 (264 3) 490 (110) 79
20AC1B | 1470 (330 4) 490 (110} a1y
30A°B 1470 (330 4) 490 (110)
44A°B 1764 (396 5) 588 (132) 113 LR
60A_B 1764 (396 5) 588 (132) (4 45) I
SGMSH- 10A 686 (159) 19 @410 | 45 Fr
: 15A 686 (154) C 196 (44 1) T B s
20A 686 (154) . 196 (44 1)
' 30A 980 (220) 392 (88 1) 63
40A 1176 (264 3) 392 (88 1) (248)
50A 1176 (264 3) 392 (88 1)
SGMDH- 22A 1176 (264 3) 490 (110) 55
32A 1176 (264 3) 490 (110) 217
40A 1176 (264 3) 490 (110) 65
(2 56)

2-5
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217 Cable Stress

2.1.6 Handling Oil and Water

Install a protective cover over the Servomotor if 1t 15 used in a location that is subject to water

or o1l mist Also use a Servomotor with an o1l seal to seal the through shaft section

Install the Servomotor with the connector facing down

Through shaft section

o

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 10 0 3 mm (00079 t0 0 012 1n)

TERMS I 4 Through sections of the shaft

Ths refers to the gap where the shaft protrudes from the end of the motor

26



2 2 Servopacks

2.2 Servopacks

The SGDM Servopacks are base-mounted servoamps Incorrect installation will cause problems Al-

ways observe the nstallation instructions below

2.2.1 Storage Conditions

Store the Servopack within the following temperature range if 1t1s stored with the power cable

disconnected

-20 to 85°C

og

Z-il Series SGDM Servopack

2.2.2 Installation Site

Take the following precautions at the 1nstallation site

Situation

Installation Precaution

Installation in a Control
Panel

. Design the control panel size, umt layout, and cooling method so the
i temperature around the Servopack does not exceed 55°C

Installation Near a
Heating Unit

Mimmize heat radiated from the heating unit as well as any tempera-
ture rise caused by natural convection so the temperature arcund the
Servopack does not exceed 55°C

Installation Near a
Source of Vibration

Install a vibration 1solator beneath the Servopack 1o avoid subjecting
1t to vibration

instatlation at a Site
Exposed to Corrosive

Corrosive gas does not have an immediate effect on the Servopack,
but will eventually cause electronic components and contactor-related

Gas ! devices to malfunction Take appropnate action to avoid corrosive
- gas
Other Situations | Do not 1nstall the Servopack tn hot and hurmid locations or locations

subject to excessive dust or iron powder in the air

2-7



2 2 4 Installabon

2.2.3 Orientation

Install the Servopack perpendicular to the wall as shown 1n the figure The Servopack must be

oriented this way because 1t 1s 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

=

L
7 o (1
A

2.2.4 Installation

tt

Ventilation

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

30 mm

Cooling fan

¥\

e

Cooling fan

N

V|

4

50 mm (1 97 in} min

|

{1 18N} min

10 mm {0 39 In) min

3
50 mm (1 97 1) mn

B Servopack Orientation

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

oulward

B Cooling

As shownn the figure above, allow sufficient space around each Servopack for cooling by cool-

ing fans or natural convection

B Side-by-side Installation

When installing Servopacks side by side as shown 1n the figure above, allow at least 10 mm

{0 39 1n) between and at least 530 mm (1 97 in} above and below each Servopack Install cooling

fans above the Servopacks to avoid excessive temperature rise and to maintain even temperature

side the control panel

2

-8



2 2 Servopacks

B Environmental Conditions in the Control Panel

& Ambient Temperature (1o 55°C
¢ Hunudity 90% RH or less
® Vibration 05G (49 m/s?)

® Condensaton and Freezing None

® Ambient Temperature for Long-term Rehiabihity
45°C max






Wiring

Thus chapter descnbes the procedure used to connect Z-I1 Senies products
to peripheral devices and gives typical examples of main circurt wiring as
well as I/O signal connections

3 1 Connecting to Peripheral Devices 3-2
3 11 Single-phase (100 V or 200 V) Main Circuut
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Wiring

3.1 Connecting to Peripheral Devices

This secuion provides examples of standard =-IT Senies product connections to peripheral devices

It also briefly explains how to connect each peripheral device

32



31 Connecting to Penpherat Devices

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

fMoIded-case Circuit
Breaker (MCCB)

Protects tha paw-
er Ime by shutng
the circunt OFF
when overcurrent
15 detected

~

(Nonse Filter

Used to siminate external noise
from the power ling

rMagnetlc Contactor \

HI Series

Turns the serve
CN and OFF
Install a surge
supprassor on the

Power supply
Single-phase 20¢ VAC

Moldad case
circuil breaker

Na-se filtar

RST

|

Bl | ¢

| e e, e, —————

rHost

Controller

Connect the SGOM Servopack to a Yas-\\
kawa host controller or ong made by
another company

MEMOCON GL120 GL130
with a Motion Module

4

\

Digital Operator

JUSP OPO2A-2

Allows tha user 1o st
t] user constants or op-
eration refarences and
o disp'ay operatien or
alarm status
Communication 1s also
possibla with a person-
al computer

=b3)

G55

Personal Computer

LCabIe model JZSP-CMS01 1003 )

magnetc contac 1 ~
tor == Magnatc —
" e L AUV W %
J : &)
Power L
\ suppl!
Gower Supply for Brake grounycll L_*-:— Encoder

iine T Cable

—_ R
Usad for a Servomotor with 2 L1L2 Encoder
brake LicLzc 5162 Connector
2
_/\ / e S —_—
o s oo
17 ‘*—-\\__ o /
\.. J oLl iy
o
e L T~ Regéferatve
e M Tesistor
.. o ~—— (opt-on}
Regenerative Resistor -

Connect an exiemnal regenarat-ve
resistor to terminals B1 and B2 if

the regenerativa capacity 1s nsuffi-

cignt
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3 12 Three-phase (200 V) Main Circuit Specifications

3.1.2 Three-phase (200 V) Main Circuit Specifications

(_ Host Connec* tha SGDM Servopack to a Ya?\
kawa host controller of one made by
angthar comgpany

Controller

MEMOCON GL320 GL13D

rf - \ \ with a motion module _/
Molded-case Circuit Fower supply ]
Breaker (MCCB) Tnree-phase 200 VAC , ’
RST

4
Pro‘ects the paw- P ( \
er Ine by shutting /
the creut OFF | ’ Digital Operator

when overcurrant JUSP OPD2A-2
s de'acted

Allcws the user to set
user constants or op-
eraticn references ang
to display operaticn or
alarm status
Communication s also
possible wiik a parsor
al computer

_) Molded case

cirgut brezker

4

Noise Filter \

Used to elimnate external noise
trom the power ing

”‘nfgecnril !
B

;

ST e
P Y

Noise filtar
kCabIe model JZSP CMSC1 to 03 )
\ H
Magnetic Contactor wie !
L1} _ﬂ
HI Series :j{ .
o .. ey
Turns the servo v &t :
ON ana OFF . ’
Instal a surge o
SUpPresscr on the hY
magretic cortac 1 A
tor | Magnetc — \
- con‘actor — —é—U vw
j Power ®
supply L E d
7o ™\ ground ncoder
Power Supply for Brake e Cable
Encoder

Used for a Servometor wih a

brake
~

Connector

A R IE:
X 1 BBz |

1 L

iy =01

i I

A7 ~—J i

N J R |
Fleg\é%a'w ' I

S — resistor 9
S~ ~ e fopuona) | |

- -,__"-:'-.___J I

"-"-II.J

Regenerative Resistor

It the capaciy of the internal regenarative resistar 1s
nsuffciont, remove the wire between B2 and B3 and
connec! an external ragenerative resistor (o term-nats
B1and B2

For Szrvpacks with & Lapactly ol 6 0 kW or kigher con
ncl 4n SXIEMAl [EEeReralive ey stior between ermirals Bl
and BZ (There *s no lemrira® B3 on these 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 .
2000230 V ©
(50/80Hz)

o B1 [B2 THS1 h
6)---&') #‘:‘ RY1 I & l

42 H

.:B PM11 _I I_LD?E‘- T | 02 D30 I

|Nulseill | :

%
e
= , 1 1
L1
1MC q xxX1

AC Servormolor

1
1
1
1
1
1
1
1
. i
— T"z -~ i
H 1
@ ¥ I PG
' O
=]
—
1
LI For battery
# connection
L2c
1
! PG outpul
PR |
Power  Power Referance pulse inpie
OFF  ON e
Spesdforque
— ”:; I reference input
MG Surge
suppresson
-—|:v_-_—€— Sequence O
— — ! Opendunng sevo
(SAY) alarm

Analog montor Digttal Oparator
oulput for su- parsonal computer
pemvison

* The power supply voltage 1s 100 to 115 V X10e (50/60 Hz) for the 30 to 200 W 100-V models
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323 20kW to5 0 kw 200-V Models

3.2.2 0.5 kW to 1.5 kW 200-V Models

Three-phasa -~
200t0 230V — — i —— — ———— — ——— ——— ———— e e ———— e |
- B1|BA B3 AN1
ST B ﬁﬁ k)
k; AY1 R2
64 %e—z f_ {} oy |
FU1 s 1 D2 33pét12 |
[Lose e | F ! P yyy | AoSeoma
= MG i @ 7 3 _| f u
it L1 R . ! u K
TP & o (@ v
———, s -8 . w
- H w
i T ! ’_“:1 +
| M Ny s L
' N T _ = R pe | =S
T [ B2 | o] et (]
=@ = : PG
' = !
_ N ~ B 05K - chw20e
o modes
SRR VRN [ [ |
- '
H : a5C ) [
L1 + _L’ ™5y W_‘ 3 Sanag: For battary
# - e ’ genaraior connactior
15V
«oen
[K+] ‘*ﬁ T‘ vertar I___-____,' 5 :‘ Pﬁfyd
! i +5V ot pm:-un:HD"d" I‘ o
N1
I L2y aference p.aa| PG output
e e e T ! " pocamey”_ [T
! 8 1] Relerance pulse nput
Powar Powar - I = 5 v
OFF  ON g . g@@g@ ) Spaed and loraus ref
| G EEE voy
MC Surge .
_ suppressor]
P I 1 :‘;I‘v:“"-‘.ldm — m Saquence LG
| d H . <
|_[5_p‘?,, i(])l;:ru:‘ ur rg servo L pt _gc Serat port cPU
- — = - ——— e s e e - —— e e — ]

Analog mantor
outpl* for su-
penvisior

Cigrtal Oporator

pearsonal compuler

3.2.3 2.0 kW to 5.0 kW 200-V Models

Single-phase

20010230 v 717 N  ————— e
{50/60Hz) 1 B[4 B3
o oL |
% E % =2 J x Q i
A |
1 2] ~
Naiss hie | P oy 1 AC Servomatar
= iMC F'El A -I 1 J
NlA | R * . u X
f XL o ci>= v
L2 = XA v
L], L¥ ! — K
—t I 1
1
g T :[ PG
' )@,
T
1
[} 1
L1c - sy P Asic | L For battery
= * 1 DeDe 15y i : ;.r.:rw P sornecton
T - - |veter | _______!
T - vorter ; Dguial cr IP:! na HD'“‘"' |_
] —l—pI <5V renl arp procazmng| Nt o
i
H ——» 12V Fuafasnca pasa) PG output
. ! pracessng |'
——— e oo oo +5V
Referance pulse input

OFF

SsAvy

Power Power
ON

—L

MG

1MC Surge
SuppPrassor

1 Open dunng servo
alarm

ggldlgE

1

‘

! DEEE ov

M l Moanttor ¢ splay

i Analog vatage)

. corverier

; CN5 CN3
Aralog monttor Dugtal Oparator
output for su parsona: computor
penision

3-6

Speed and forque ral
srence Inpitt

Saquence KO



3 2 Servopack Intemnal Block Diagrams

3.2.4 6.0 kW and 7.5 kW 200-V Models

Regererative Ras-stor (option)
Three-phase

20010230V TSV e — —— - e —- —-—-—
(50i6CHz}, 4 4 “le |_ B B2 ?E' x—@)ﬂm
Food : 1S .

1V ]

Hase drve ove'cul-dnl proteste:=
aolaior

Lic 1 I — =5v E\:ﬂw
L + J_ & | T-| ococ|—w=av [ on

con — m
! :E_J verisr %‘:’r";‘" 26 wgral | Jf e ChBg o Far battary

CN1 connecton
PG output

Reterence pulse npu

Powar Powar i 1
QFF O8N o [ l@@

H L 1 Speed and lorqus ref
75 eronce input
"”‘[_:“"[;]' ] -6l & B E e
T
ME surga :
-——— SUPPressor| |
- -
S A . [Zomeaposae fo———/ Sequance 1O

I
[E—— ;
=iy, Open dunng serno ' ! £
{5RY) al CN5 N3

Anaog montor Dgrtal Operator
output for su- FOrSOnal COMrter
ParVISION
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3.3 Main Circuit Wiring

Thus section shows typical examples of main circunt wiring for Z-11 Series servo products. functions

of main circuit termunals, and the power ON sequence

Observe the following precautions when wiring

A CAUTION

® Do not bundle or run power and signal ines together in the same duct Keep power and signallines
separated by at least 30 cm (11 81 1n}

& Use twisted-pair wires or multi-core shielded-pair wires for signal and encoder (PG) feedback
hnes '
The maximum length 15 3 m (118 11 1n) for reference input hnes and 1s 20 m (787 40 1n) for PG teedback
lhines i

® Do nottouch the power terminals for 5 minutes after turning power OFF because high voltage may
stil rernaun in the Servopack

Make sure the charge tndicator 18 out first before starting an inspection

¢ 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 § 2 seconds
when power 15 turned ON Frequently turning power ON and OFF causes mamn power devices like capaci-
tors and fuses to detenicrate. resulting 1n unexpected problems

3-8




33 Man Circuit Winng

3.3.1 Names and Descriptions of Main Circuit Terminals

Table 3 1 gives the names and a descripuion of main circuit terminals

Table 3.1 Main Circuit Names and Description

Terminal Namne Description g
Symbol |
iL1, L2 or Main eircuit AC iput 30Wio200W ! Single-phase 100 to 115 V +19% -15% (50/60 Hz)
L1, L2, L3 [terrmnal
. 130 W0 400 W Single-phase 200 to 230 V *10%, -15% (50/60 Hz)
05XWw075kW  :Three-phase 200 to 230 V +10% ~15% (50/60 Hz)
: 1
! uvw Servomotor connection ! Connects 1o the Servomotor
i terminal :
L1C,L2C | Control power input ter- |30 W10 200 W Single-phase 100 to 115 V +10%_-15% (50,60 Hz)
munal y
30 Wito7SkW Single-phase 200 to 230 V +10%_-15% (50/60 Hz) ;
|
:@ Ground termunal Connects to the power supply ground terminals and motor ground terminal i
| |
{2 places) |
. i
B1, B2 External regenerative re- - 30 W10 400 W | Normally not connected |
: :
;I; B2. B3 sistor terminal Connect an external regenerative resistor {provided by custom-
e er) between B1 and B2 1f the regenerauve capacity 15 insuffi-
cient
i Note No B3 termunal
05kWito50kW "Normally short B2 and B3 (for an internal regenerative resis-
) tor)
Remove the wire between B2 and B3 and connect an external
regencranve resistor (provided by customer) between Bl and
| ’ B2 1f the capacity of the internal regenerative resistor 15 insutfi- |
| cient :
B1, B2 External regenerative re- [6 0kW, 75 kW " Connect an external regenerative resistor {(provided by custom-
|or sistor terminal er) between terminals Bl and B2 Referto 5 6 Selecting a Re-
| B1, B2, B3 generative Reststor for details !
Note No B3 terminal
&1, P2 ' DC reactor termnal con- : Normally short €21 and 2
tion for power su :
nection for power supply If a countermeasure against power supply harmonic waves 1s needed, connect a DC
harmonic wave counter-
reactor between 91 and P2
measure
Note These terminals do not exist on Servopacks with a capacity of 6 kW or hugher
) !Maln circunt plus termi- | Normally not connected
i nal 7 i
na Note This terminal 1s on Servopacks with a capacity ot 6 kW or mgher only
= 1t Main circuit minus ter- [ Normally not connected
| minal

19
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3 33 Cable Specificattons and Peripherai Devices

3.3.2 Typical Main Circuit Wiring Example

The following figure shows a typical example of main circuit wiring

RA S T& _ Servopack
>3 1mces

FIL

&z < c

{For servo alarm display)

1
SGDM-CICAD
- ———
13
S|
1
L1C |
1
1Ry o

1

Q_O P! I
Main Marre ower suppW\b | ALM-SG 432 1D Oaa¥
power supgly - Q 1Ry MC 1 )

- 0

VG 1SUP

1MCCB: Molded-case circuit breaker (for the inverter) 1Ry Relay

FIL. Noise filter 1PL: Indicator lamp
1MC Magnetic Contactor 1SUP Surge suppressor

1D: Flywheel diode

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

® Design the power ON sequence so that power 1s turned OFF when a servo alarm signal 1s
output (See the circuit figure above )

#® Hold the power ON button for at least two seconds The Servopack will outpul a servo alarm

signal for two seconds or less when power 1s turned ON This 1s required 1n order to initialize
the Servopack

Power supply

*-—r

Servo alarm (ALM) I—

output signal

’ 20 s max

3.3.3 Cable Specifications and Peripheral Devices

Refer to the SGM_H/SGDM User'’s Manual Servo Selection and Dara Sheers (Manual No
SIE-S800-31 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 Regenerative | Control Total
Circuit Applicable Current Circuit Resistor ; Circunt Power
Power | Servomotor (Effective | Power Power Loss | Power Loss
Supply Capacity Value} Loss [W] Loss W]

kW] [A] wl . w]
Single- 003 SGDM-A3AD, -A3ADA | 044 31 _mi 13 161
phase
200V 005 SGDM-ASAD, -ASADA 064 46 176
o010 SGDM-01AD. -01ADA 091 67 197
]
' 020 SGDM-02AD, -02ADA 21 133 263
: I 040 SGDM-04AD, -04ADA 28 20 KX)
Three- 050 SGDM-05AD. -05ADA 38 27 1272 15 : 54
phase ' _
200V 075 SGDM-08AD. -08ADA 51 a4l ;68
10 SGDM-10AD. -10ADA 76 55 82
15 SGDM-15AD. -15ADA 116 123 142 152
20 SGDM-20AD, -20ADA 185 ¢ 120 2872 163
i
30 SGDM-30AD. -30ADA 248 155 198
50 SGDM-50ADA 329 240 56*2 311
60 SGDM-60ADA 469 250 - 27 317
75 SGDM-75ADA 547 330 357
Single- 003 SGDM-A3BD, -A3BDA 066 35 =l 13 165
phase ‘
100V 005 SGDM-AS5BD, -ASBDA 095 52 182
010 SGDM-01BD, -01BDA 24 12 I 25
020 SGDM-02BD, -02BDA 30 164 294

* 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 5 6 2 Calculanng the Required
Capacity of Regenerative Resistors

* 2. Regenerative resistor power losses are allowable tosses Take the following action if this value 1s 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 Lo Servopacks with a capacity of 6 0kW or hagher The fol-

lowing Regenerative Resistor Units are provided for this purpose
For the SGDM-60ADA JUSP-RA(O4 (allowable loss 180 W)
For the SGDM-75ADA JUSP-RAOS (allowable loss 350W)

Note External Regenerative Resistor Units are optional Referto 5 6 Selecting a Regenerative Resistor for details

3-11
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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 1s not electncally shorted to adjacent core wires

:
|
e Reconnect any wires that were accidentally pulled out !

Servopacks with a capacity below 1 5 kW will have connector-type terminal blocks for mam cir-

cuit terminats Follow the procedure below when connecting to the terminal block

B Connection Procedure

1. Strip the end of the wire

777777772
i i

|~

8 to 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 shownmmFig AorB

» Insert the hook end of the provided tool 1nto the slot as shown in Fig A
Press on the lever end to open the wire termimal

* Use a standard flat-blade screwdniver (blade widthof 30to 3 5 mm (0 12 to 0 14 1n))
Put the blade into the slot. as shown in Fig B. and press down firmly to open the wire
terminal

Either the procedure shown m Fig A or B can be used to open the wire mnsert opening

Fig A & Fig B

3. Inserl the wire core 1into 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

s1zes
® Single wire @05 10 @1 6 mm
® Braided wire AWG28 to AWGI12

3-12
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3.4 1/O Signals

This section describes /0 signals for the SGDM Servopack
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341 Examples of /0 Signal Connechions

3.4.1 Examples of I/O Signhal Connections

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

SGDM Servopack

(2)
Reference speed =T VREF 05 [pF 'd__ST., Loy Alarm code output
12 to £10 V/rated “— ¥ SG 6 38| o Mal\tmmurg (;ascgca:tmg
motor speed $ 2) AD voltage

39 Maximum cperating
F ALOY  current 20 mA DC

T-REF |9
LPF
Torque reference ?”p Ciig
T

10
+1 to +10 V/rated SG

molor torque i
( PULS PULS |7 g
oW s I i
AD PULS |8 - :
SIGN

SIGN |11 .
cow 5 I :
BO ISIGN |12 . :

Position <4 CLR [15 _
reference CLR P :_:"'[' I
LR |4 e 4:

L9

¥ PAO)
X 1PAO

q-
1
L]
1
1
8

PG dividing ratio output
Applicable line receiver

y.
1/PBO[  sN75175 or MC3486
manufactured by T/l or the
PCO! equivalent

-

]

L]

1
[#]
(4]

PBO)

5
o]
A
]
<

dla s |8 IEL |gi
e\

2
Open-collector  PL1 4 PCO)
reference pLz 42
. power supply Ly 418 4) ¥ PSO  Amount of S-phase rotation™
/PSSO Senal data output
BAT (+) Applicable line recaiver
ki 21
g%ct;ﬁ sb\a}‘aery pal g 12 f SG  §N75175 or MC2486
-TL_+BATGL) 2o manutactured by T/ or the
SEN equivalent
+5V =y 4
SEN signal input™@ P sG
v L 2
v 3
+24VIN |47 33Ka e
C ' !
4V L
Servo ON RN o sON s :} < :
{Sarvo ON when ON) iyl
:] ¥ | 1
P control | 5/P-CON 1 s i qi
| TR
iyiott 25
(P control when ON) : i T F V-CMP+  Speed concidence detection
Reverse run prohibited N-OT J3 e 4 ! '3 -5 26 | (COIN+) {ON when speed coincides)
(Prohibited when OFF) I:--_--; ST N-CMP— Pgsmomngt; completed (0:\It g
Forward run prohibited | o PO 2 T qi (GO when posibaning s completed)
iy 27
(Prohibited when OFF) v-:l—;l"a'; :1’" : F/ TGON+  TGON output
1y - L) 1y -5 (ON at levels above the setting)
Alarm reset s ALM-RSTIH o1 L_-_-_-_—I 28 & raon- :
(Reset when ON) —l___b—j' = %': ! ] [ /S-RDY+ Servo ready output
— IN-CL |46 TN N 30| {ON when ready)
R?;ﬁrffhgﬂrgﬂt) hrut B iyttt elvisivly | /S-RDY- 5ervo alarm output
] il 4 ' ] ALM+  (OFF for an alarm)
| 5./P-CL}45 ' ! ' : 32 g alM—  Photocoupler output

s
b
I
i
1
r
]
t
1
1

Forward current imit

(Limit when ON) Maximum operating voltage
= | Connector shell 30VDC
z Maximum operating current
FG Connect sheeld to 50 mA DG P 9
connector shell
* 1. 1P represents (wisted-pair wires * 3. Connect when using an absolute encoder
* 2. The time constant for the primary filter 1s 47 s * 4. Used only with an absolute encoder
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3.4.2 List of CN1 Terminals

The following diagram shows the layout and specifications of CN1 terminals

B CN1 Termina! Layout

115G GND 26 | /V-CMP- [Speed comncr- |
| : (/COIN-) |dence detec- i
2 SG [GND | 27 {/TGON+ | TGON signal "won outpur |
| ’ 3 [PLT " Opencollec- output 28 |/TGON . TGON signal
i i tor reference : output
4 | SEN SEN signal ! power supply 29 |/S-RDY+ ; Servo ready
mput . output :
5 [V-REF Reference i 30 [/S-RDY | Servo ready
6 |SG GND speed mput 131 [ALM+ | Servo alarm output
7 |PULS  |Reference output 32 [ALM  [Servo alarm
8 |[/PULS | Reference pulsempul  [3371pAG |PG divided output
pulse mput output i |
i "9 [T-REF |Torque refer- A-phase 34 [/PAO PG divided |
| : ence mput ; output ;
10 | 8G GND 35 |PRO PG divided , A-phase |
: output i
11 i SIGN Reference B-phase i 36 |/PBO PG divided
[ ; Sign input : | outpul
; 12 |/SIGN Reference 37 1 ALOI Alarm code | B-phase
symbol mput 13 :PL2 Open-collec- output 138 | ALO2 Alarm code
tor reference ; output
14 |/ICLR Clear input power supply 39 |ALO3 . (open-collec-
i tor output)
! 15 [CLR Clear 1nput i 40 [/S-ON | Servo ON in-
6. - - i 41 [P-CON [P operation put
|| 17 - - input 42 |P-OT Forward over-
18 | PL3 Open-collec- 43 [NJOT  |Reverse over- | travel input
I tor reference travel input !
I ‘power supply |19 |PCO PG divided 44 :/ALM- Alarm reset
i output RST mnput
20 :/PCO : PG divided C-phase 45 | /P-CL Forward cur- [
i output 'rent himit ON
; C-phase 21 |BAT (+) [Bauery (+) . input 46 |/N-CL Reverse cur- |
i rent limut ON
22 :BAT {-) ; Battery {-) 47 {424V : External put input
123 - - N power supply 171550 - S-phase signal
24 - - , 49 |/PSO S-phase signal output
25 [/V-CMP+ | Speed comci- output 50| - -
i (COIN+1  !dence detec-
) tion output

Note 1. Do not use unused terminals for relays

2. Connect the shield of the /O signal cable to the connector shell
Connect to the FG (frame ground} at the Servopack-end connector
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34 3 /O Signal Names and Functions

B CN1 Specifications

Specifications for

Applicable Receptacles

| Servopack

% Connectors Solder Type Case Manufacturer

| 10250-52A2JL or 10150-3000VE 10350-52A0-008 Manufaciured by Su-
! Equivalent 50-p mitomo 3M Co

:Right Angle Plug

3.4.3 I/0 Signal Names and Functions

The following section describes Servopack /O signal names and funcuons

Bl Input Signals

: Signal Name i Pin No : Function Refer- !
! i ence
: Common |/S-ON 40 | Serve ON Turns ON the servomotor when the gate block 1n the inverter 15 re- 552
i leased
‘ /P-CON 4] Function selected via user constant C521,
b 527
; !:Propomonal operation Swatches the speed control leop from PI (proportional/ P 521
[ . reference integral) o P (propoertional} contre! when ON
| Dhrection reference With internal reference speed selected Switchesthe | 326
: direction of rotation
: ;Contml mode switching | Position < speed 527
: Control +» torque » Enables control mode switching
i Torque <> speed
I ! Zero-clamp reference Speed control with zero-clamp function Reference 543
: : speed 15 zero when ON
I ; Reference pulse block Position control with reference pulse stop Stops refer- | 5212
: ence pulse input when ON
‘P-OT 42 Forward Run prohibited | Overtravel prolubited Stops Servomotor when mov- 512
:N-OT 43 Reverse Run prohibited able part travels beyond the allowable range of motion
/P-CL 43 * Function selected via user constant -
IN-CL 46 Forward current imit ON | Current limit function used when ON 513
Reverse current imit ON
Internal speed switching With internal reference speed selected Switches the 526
finternal speed settings
{ALM 44 Alarm reset Releases the servo alarm state 551
-RST i
+24VIN 47 Control power supply mnput for sequence signals Users must provide the +24-V 524
i power supply
Allowable voltage fluctuanion range 11025V
SEN 4 (2} Imual data request signal when using an absolute encoder 523
' BAT (+) 21 Connecting pin for the absolute encoder backup battery 23
: BAT {-) 22
. Speed V-REF 5(6) , Speed reference speed input 2 1o =10 V/rated motor speed (Input gain can be 321
! “modified using a user constant )
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Signal Name PnNo : Function Refer- ;
: ence
Torque T-REF 9 (10) |Torque reference mput 1 to £10 V/rated motor torque (Input gain can be modi- 527
: : fied using a parameter )
Position PULS @ 7 Corresponds 1o reference pulse input Input mode 522
!* Reference |/PULS Line-dnver « Code + pulse stang
’ SIGN {1 + CCWICW puls
: ISIGN 12 Open-coliector pulse
i » Two-phase pulse (90° phase dif-
ferential)
. CLR 15 Error counter clear Clears the error counter dunng position control 522
ICLR 14
: PL1 3 +12-V pull-up power supply when PULS, SIGN and CLR reference signals are P 522
i PL2 13 open-cellector outputs (+12-V power supply 1s built 1nto the Servopack) i
i PL3 | 18
Note 1 The functions allocated to /S-ON, /P-CON P-OT. N-OT. /ALM-RST. /P-CL. and /N-CL nput signals can
be changed via user constants (See 3 3 3 Input Circurt Signal Allocation )
2. Pin numbers 1n parenthesis () indicate signal grounds
3 The voliage input range for speed and torque references 15 a maximum of £12 V
H Output Signals
Signal Name Pin No | Function Refer-
; ence
Common ALM+ 31 | Servo alarm Turns OFF when an error 1s detected 551
ALM- 32
-IT GON+ 27 Detection during Servometor rotation Detects whether the Servomotor 18 rotating 555
[/TGON- @ 28 at a speed higher than the motor speed setting Motor speed detection can be set
i v1a user constant
, i
/S-RDY 26 Servo ready ON 1if there 1s no servo alarm when the control/main circuit power 556 |
+ 30 supply 1 turned ON |'
/S-RDY ]
| | PAO l 33(1) |A phase signal ! Converted two-phase pulse (A and B phase) encoder output | 523
/PAO | 34 | signal and ongin pulse (C phase) signal RS-422 or the
PBO | 35 B phase signal lequivalent
fPBO 36 C phase signal |
PCO | 19 i .
/PCO i 20
1
, i PSO 48 S phase signal . With an absolute encoder Outputs senal data correspondmg 523
|/PSO | 49 _to the number of revolutions (R5-422 or equivalent)
ALO1 37 Alarm code output Outputs 3-bit alarm codes 551
ALO2 LT S
Open- 3
ALO3 19 (1) pen-collector 30 V and 20 mA rating maximum
1
FG Shell | Connected to frame ground 1f the shield wire of the [/O signal cable 1s connected
to the connector shell




Wirnng

34 3 /O Signal Names and Functions

Signal Name Pin No. Function Refer- |
ence !
Speed N-CMP 23 Speed comcidence (output in Speed Control Mode) Detects whether the motor 554
+ 26 speed 15 within the setung range and 1f 1t matches the reference speed value
'/V-CMP
Position |[/COIN+ 25 Positioning completed (output 1n Position Contrel Mode) Turns ON when the 553
/COIN- 26 number of error pulses reaches the value set The setting 1s the number of error
pulses set 1n reference umits (nput pulse umts defined by the electromc gear)
Not used 16 These terminals are not used ) ---
g Do not connect relays to these lerminals
24
50 i

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

2. The funchions allocated 1o /TGON, /S-RDY, and /V-CMP (/COIN) can be changed via user constants /CLT /VCT /BK.
fWARN, and /NEAR signals can also be changed (See 5 3 4 Qwtput Corcuut Signal Allocation)
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3.4.4 Interface Circuits
This secuon shows examples of Servopack YO 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 k2
¢ Reference torque input About 14 k&2
The maximum allowable voltages for input signals 15 £12 'V

Servopack

1 8 kgt (172 W min

V REF ¢r
TREF

3
25-HP 10B

2 kg
1

SG Apout 14 «f)

ov

Reference Position Input Circuit

An output circunt for the reference pulse and error counter clear signal at the host controller can
be erther line-driver or open-collector outputs These are shown below by type

® Line-dniver Oulput

Host Servopack end
controller end 150 Q 47k

O . 1 Y
I\ | I
=
Applicable line-dnver , & |

SN75174 manufactured by
T/l or the equivalent 28V = (Hlovel)—(Llevel) =37V

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

Host Ve

controller end Servopack end

1
1 Ay l 150 Q) 47kQ

I Y]
l%T” I I VE=15t018V

Use the examples below 1o set pull-up resistor R1 so the input current, 1, falls between 7 and

I5SmA
r .
i Application Examples I
T |
R1 =2 2kQ witha V¢ of iRt=1kQwithaVccof 12V "Ri=180Qwitha Vecof 5V
24V 5% 145% itS%
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¢ Open-collector Qutput. Example 2 Using 12-V Power Supply Built into Servopack

Thus circust uses the 12-V power supply built mto the Servopack The input 15 not insulated
1n this case

Host : Servopack end
controller end PL1, PL2, PL3 terminals
/ 0K +12V
| p— -T.
d
150 Q
1 &
e d’
About
(—-.
I | 4
15V max ov
when ON

B Sequence Input Circuit Interface

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

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

Servoamp Servoamp
24 vDC 24 VDC
k2
50 mA min ) LoaviN 33k 50 mA min 24V 33
A ey T FRtVN T

!:3&?

L‘[ — /S-ON el

W
TSNS

L, /S ON e'c
r

H Output Circuit Interfaces

Any of the following three types of Servopack output circuiis can be used Form an input circunt

at the host controller that matches one of these types

® Connecting to a Line-dniver Output Circunt

Encoder serial data converted to two-phase (A and B phase) pulse output signals (PAO,
/PAO, PBO. /PBO). onigin 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 hine-driver output circuit through a line receiver
circuil at the host controller

See 3 5 Wining to an Encoder for connectlion circuit examples
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® Connecting to an Open-collector Output Circunt
Alarm code signals are output from open-collector transistor output circuits

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

cult
5112 VDG
— _[‘]_ Photocoupler —_ Sto 24 VDC
FAetay
Servopack Servopack G o—0
end . end |
ov
oV
: — 51012VDC
Servopack i h
end L E
L3 -
P
+ ' I
oy ] % Note The maximum allowable voltage and current capaci-
l—< ov nes for open-collector output circuns are as follows
= Voltage 30 VDC max
Current 20 mA DC max

#® Connecting to a Photocoupler Output Crrcunt

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

Connect a photocoupler output circunt through a relay or line recerver circut

51024V0C  pglay 51012 VOC
Servopack o—0 Servopack
end end
- L I ; i ..p- ‘L—‘S-—<i>_
Y3 g 3 l: I 4 T 1

"™

—O—
|

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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351 Connecting an Encoder (CN2) and Qutput Signals from the Servopack (CN1}

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 winng for incremental and absolute encoders

Bl Incremental Encoders
Servopack

=N {Note)
I I Annase.__k1 33 L PAO AL
- et T
(Note) Bphase . 135 | pap 1 P
I! N CN2 1-36 PBO ; | Sl ._]>—
| Bue ) P i 2z Cphase . 119 ) pco | P |
/}]E)_I hite’blug_ 1 1 Y 1207 pco : i &
| |
1
I I Output ine-dnver | Applicable |
| : SN75ALS 194 manufactured { : ree:z:\?:r 8 line
Redll l by T4 or the equivalent | I | sN75175
& t 2-1 PG5V i | | manufactured
Bla - + 22 PGOV 1 I [ by Taorthe
i | \..,," equivaient
[ 11 ], SG
o
033 mm? : v i ov
{0 001 mf) | -]
J ~o/ Connector shell
(Sheil) Shield wires Connector
__L shell
{Customerr end)
B Absolute Encoders
Servopack (Note }
CN1 7PN
A phase 1-33 PAO \
"""" - E 1
{Note) 1-34 PAQ il J>—
Absolute encoder PR B phase 135 PEO 1 P |
P oNe Rse g mso | T -J:>_
cief Blue 1| 55 Cphase 119 ] pco | P
Jhiteiblud 1 P! 26 1200 oo | § | J>—
Spnase 148 | pgo I P |
S [ Hpieintn 149 S
| 1 Quiput ine-driver PS50 I b
| 1 SN75ALS194 manufactured | I | Apptcable ne
| | by T/l or the equivalent | 1 | recever
Red | | 2-1 i I SN7511?5 .
» manufaciured by
Blacf ! | 22 =;(Ggg¥ | : T/l or tne aquiva
T T 1 | lant
. 14 sen | P!

) b | I t Walh A
o3zmmz | "'ﬁ 12lsg 4| oy
S 1-1 1,86 | |

{0 001 1In?) 1
' | ¥ 1 0 T
I I ov I |
Qrange! P I 93 1-21 ], BAT (+} I -
[White T T T 5.4 122, BAT{-) \ 1P, | + Battary
orange : ; Dy -
\ ! |
N/ Connector shell
Tonnector
(Shell Shield 1| shel
FB {Customer end)}

Notem P represents twisted-pair wires

A



35 Winng Encoders

3.5.2 CN2 Encoder Connector Terminal Layout and Types

The following tables describe CN2 connector terminal layout and types

B CN2 Connector Terminal Layout

[
! 1 |PG3V PG power supply
5 5V

ov

2 [PGOV | PG power supply

:3 |BAT (+) |Battery (+)

(For an absolute encoder)

4 [BAT (=) |Bautery (=)

(For an absolute encoder)

5 [PS PG senal signal input

6 |/PS PG serial signal tnput

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, Lid

Note 1, FA1394 15 the product number tor the Servopack-end plug and the Servomo-

tor-end socket set from Molex Japan C

!\l

and SGMPH Servomotor

o, Lid

The Servomotor-end relay socket connects to the encoder connector for the SGMAH

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

motor
L-shaped plug MS3108B20-29S or
Strarght MS3106B20-298

Cable clamp MS3057-12A

Om. Encoder cables are available trom Yaskawa See the data sheets below for more details on the cables

s Refer to Z-J] Series SGMUOH/SGDM User’s Manual Servo Selection and Data Sheets (Manual No

SIE-S800-31 1)

3-23




e

Wiring

3 6 1 Single-phase Power Supply Specifications

3.6 Examples of Standard Connections

The following diagrams show examples of standard Servopack connections by specifications and
type of control

3.6.1 Single-phase Power Supply Specifications

Single-phase 200 fo 230 VAC _ 2% or Sing'e-phasa 100 10 115 VAC - 12

{5060 Hz} {50760 Hz)

wCCBg).._‘?)
3

Alarm
r Power  Power
47| Nerse firer OFF oM processing
il MC !
iy E i |
&
H MG SUPL‘——— Be sure 1o attach a surge supgressor to ihe axcitation
cor of the magnetic contac:or and relay

> |
MG B1 B2 i
: L1 X
|
L2 L]
; l
1
Lic : |
L2¢ SGDM Servopack 1 Optiza .

o encoder
=) | !

O

= |
= Rl [ '

- .9 l
Be sure "o Py o —————
ground Ba sure ta prepare tha anc of

the shierded wire proper'y
Reference sposd ﬁ
+2 to =1G V'rated motor speed T+ 5G| 37 Alarm code cutgut
Terque reference FT_EEE, 38 [ ALO" 1{ Maximum operatrg voitage Y
. —ujpﬁ_, ALOZ | 30 VDG
=11to =10 V/rated motor torque 1 39 1
ALO Max:mum cperating currers
( PULS PULS 20 mA DC )
- CwW B W
A phase] UL
3IGN SIGN
ccw 1 P — 335 pagy
B phase; SIGN 34% oao
PG dwiging ratio gutput
Posticn reference + CLR Ccu

FoLm

Open colector

D 35) pBo| APPicable line rece ver
36 % ppO SN75775 o V(3486 mardfac
PL1 g
reference

i tured by TA or (ne equrva'ent
—ic‘g ¥ PCO;
Lz J 205 pco;

power supply  pL3 12— . 8} peoi Amount of $ pnase ratation
4 [} 2| : ! Senal data cutpu'

BAT (+) f PSO> .
F21 i Aopicable line rece-ver
Backup battery 281tc 4 5V 3 [ ; 1 i
e ¥ BAT 13} 55 T SG6J sN7s17s o MC3486
+5Y EN L . manufactured by Tl or the
SEN sigral input 2 . 2 equivalent
0
+24V 4y |47 3% a5 s
i - L-J—:}r_ _—— == k N-CVP- Spead conc-dence detection
! Ry . ~71, Serea ON T :
Servo ON with 1Ry ON v — SONJaa ¥ =g - 3en0 0 :<+~- 25 ) VCOIN+} (ON when speed co reides)
¥ QO LI .
2RY pcon P '—':—""I_‘ ::c“n Prapcrional cont#dl W&%':’NP— Postigning corpleted
P contral with 2Ry ON —0 © Ny ;:F' COFILOU ' -) {(ON when posilicnrg s
——— - oraard run
PLS p.oT Ty S — 274, completed)
Forward run prob bited with —Q O o 2 I-F‘_‘-;‘r. gmh-bned *- : 28 [ TGON TGON output
P-LS OPEN . 1+ —-- -, Heverserun ! » !
NLS N- ¥ rob b .- TGON-  (ON at lavels above the set'n
Reverse run probtioited with N LS b—(lj_c I':ST 43 ¥_—_-£:_r' prokried 2 ¢ 9l
OPEN ALM - 5
MR,\ BsT L34 ¥ 37+ Alam resat :‘+_ H [ /5-RDY+ 5gryg ready output
Alarm rese* with 3Ry ON —0 o—H= g, e ! L 304, N
Ry ———- ro'wca)‘? cureat v---3 {S-ADY- [ON when ready?
Reverse cutrent aimik ON win 6Py ON ,_o_!o PCL Las . I_:’E_"' -t Gf - - 314,
| 7R , L ——~—---, Revarsacurrant 1| _ < AlLM+ Servo ala'm ou*put
Forward current imi* ON witn 7Ry 0N 0 N CL &.___'}_-_"K_F' Imit ON FLE, 32X ALm- {OFF wtth an alarm)
Pho- I
‘?[-J, Connector shell orocoupler output
Maxmum operating voltage‘]
FG 30 VDC i
Cornact shigld to cennector shell
Maximum oparating current
¥ 1. }P represents twisted-pair wires ¥ 3, Connect when using an absolute encoder 4 50ma DG

* 2. The ume constant for the pnmary filter 1s 47 ps~ * &, Used only with an absolute encoder
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3.6.2 Three-phase Power Supply Specifications

Three-phase 200 to 230 VAC - 1%

{50/60 Hz)

1MCCB R&}_%}_E’)

Noise filter

3

OFF

Power

P Alarm
Ooner processing
o 1MC H

1
o &2 W{
Be sure to <
grouand

Roference spead
+2 12 £10 V/rated motor speed

Ba sure 1o attach a surge suppresscr to the excitation
coll of the magnenc conactor and relay

Optical

»
I
L)
|
'
|
L3
1
[]
encoder |
H
I
1

i =

Be sure lo prepare the end of
tne shisldea wire properly

Alarm code output

37
Torque reference m
11 19 =10 Vira'ed moto- torque ‘lL
39
f PULS pulsl 7 1998 . 4
. B .
{a phase-,I PULS) 8 : .._(‘.'
SIGN SIGNL 11 i
; cow 3 TR —2
L B phaser iSIGN 512 H_.N
Posron reference i1 CLR 5 CLAg1E 1577, 35
ICIR] 14 : 4: R 36]
+-+H12Y
QOpen-zol'actor g1KQ, 19
refarence :::; j 13 ! EE
power supdly  pi3 ;ﬁj 4
. “4 vt
P 425 9 ;
Backup bat'ery 2 Bio 4 5V 3 - AT (-1} 5o &
+5V 4
SEN signal input 3 P 2
ov - l
+28V 424V |47 33KQ 25
Ry D?‘:.“l T
N Servo ON .
Servo ON with 1Ry ON _L__o N SON Lap =1 L*_'_,F‘l-_zs,
2RY peon | 4 = ¥ =~ . Proportional control (P contrali
P contro! with 2Ry ON O 4 S _*h
———, Forward run
PLS poT U3 ! y . 27
Forward run prohibited with Q0 42 ¥ 3L probbited I
P-LS OPEN ———— Reversa run H : 28
NLS - ¥ ! e 4
Reverse run prohibiied with N LS NOT )43 ¥ K > prohibited
OPEN FALM —_—— 29
“DT iy e k
Alarm reset with 3Ry ON L 5 o-BsT L4 ¥l 2'3"‘" r:set . .* 4: 20
I rent ..
Ry spol | b S imtON
Revarse currant kmit ON weh 6Ry ON 3O 45 - *h ™ 31
L- —~——, PReversecurrent 1]~ J‘L:
7R }1 1 ' '
Forward current Imit ON with 7Ry ON ¥ NCL 46 '¥ 3L - imit ON L‘t_-. 32

* 1. §P represents twisted-par wires

¥ ALO"
Maximum operating voltage
ALO 30 VDC
ALO! Masximum operating current
20mA DC
y PA
(PAD | pG g widng rave outow
. peo| Applicabla ling racever
> iPBC SN75175 or MC3486 ranufac-
tured by T4 or tha equivaient
y PCO
y /PCO
L pso AmOL:m of S-phase rotation
L Pso Senal data output
Applicable I'ng recever
¢ 5G] gNrs175 or MCaass
manufactured by TA or the
aquivaert
Spead concidenca detecticn
I IV-CMP+  (ON when speed coincidas)
(‘COIN+) Posmening comgleted
[ /v CMP- {ON when pos-tioning 1§
(‘COIN-)
complated)
r ;TGON+ TGON output
maoN-  (ON atlevels above the setting}
/S RDY+ Servo ready output
| /5 RDY- (ON whan ready)
 ALM+ Servo alarm cutput
 ALM- {QFF wrb an alarm}

Photozoupler output

[ Maximum operating votage

* 2 The ume constant for the pnmary filter 1s 47 ps

* 3 Connect when using an absolute

encoder

g’ Connactar shell
FG

Connect shield ta connector shell
* 4, Used only with an absolute encoder

, 30VDC
1 Maxmum operating current
50 mA DG

* 5. Connect an external regenerative resistor between termi-

nals B] and B2 for Servopacks witha
or hugher (There 1s no terrmnal B3 on

capacity of 6 OkW
these Servopacks )



(A

Wiring

3 6 3 Position Control Mode

3.6.3 Position Control Mode

Three pnase 20016 230 VAC * 5

{BCEC Hai e
R S| T
MeeB Oy -5y--8y
Noise ‘itar Power
- OFF

Power
ON

Alarm
processing
1IMC e

Be sure to atrach a surga supprasscr t¢ the exctation
ccil of e magret:c centactor and relay

Lic
L2C
el
@z
Bae sure o _L_(I [}
groond Tt =
=
Aeference speed B
=Z tc £10 Vra'ed moto- spaed G
Extarnal “orqug contrcl — L EEE
toroue feed forward *5 &P G
= 13 + 13Vrated meter teqae -1

SIGN
[ CCW -

_~,_ SIGN
: R ?;é
L Borasel sSIGN
< CLR PCLP
! icLR
1

Open col'ecter
rataranze
pawer sasoly

Pastion refesence

PL® £

FULS PULE
cw 5T

1
SGDM Servapack ! Optica’
1

encoder

.

Be sure tc prepare the end cf
the shislded wire properly

Alarm code ou*put
£ Maximu~ eseraing vc—ltage}
i

37
L—n ' ALO
38

L ALO 3¢ VvDC \
23 ALD; Maxi™iu~ operahng sur-ert
s 20mA bC J

_t“ y PAO
34l
PAQ PG avicing ratio cutpu?

a5 L pO| Appheeble line race ver
:35 PBO SNTE175 or MC34BE marufac
tured by T/l er the squiva ent

L PCO
$PCO

3 8L PSO] fmcu'n cf & ghase rctaticn
[i 49 _f'psoi Seral gata ou'pat

. + 11 . Apglicable ne ~ecaiver
Bac<up barsry 28345V < = —
<up barsry 283 ST 4 BAT - 1 56J gnrs17s or MCa4se
+5V__SEN L mar Jfactured oy T or the
SEN s gral rput 2 I PSG aqu-valert
Vs 3
- 33KQ
+Z4 Y a7 5
: = 424V e n, s 25Licoins Pestoning comp etea
v — SO\ L4C 'Y 37 ~SevoON {E ) {ON whe posmarrg s
Sarvs ON wrh 18y ON t % 2 Sy f /COIN- compleed:
P certrol with 2Ry ON —0 O Forward
o .———~. Foward run
FLES por e ¥ 2T~ areminved f TGON< TGON output
Forward run prokibited with il R {ON at | Is above th )
S - = —{ - oveTse ran ¥ TGON~ at levels above the se*in
P LS OPEX NLS ot [43° J 3K ~rronstes Teo ’
Peverse run pronisitec wrk N LS ? ALM -——== F
H L 1=1 : — —— == vy -
OPEN iooal Y gt )4 3"[‘* L Alarm eset ¥/S RDY+ Servg "eady ouput
slarm rese* wirh 3Ry ON —C -=== ! FiS RDY— {ON when ready!
- - ————, Fcrward cumrant
Y poL )as L lmtON
Reve-sa current I'm't ON witk 6Ry QN '—C_' e, -_—_:‘_- Ploverse curmar YALM+  Servo a'arm eutput
Ry % = 330! : ALM-  (OFF with an alarm}
Ferward current | mit ON wr't 7Ry ON O""'E"'C-I’*—‘-—_-"“-“—:L'—r, frmut ON AL ¢ il an lam;

* 1. 1P represents iwisted-pair wires
* 2. Connect when using an absolute encoder

* 3. Used only with an absolute encoder

= | Cenrecter shall Pnotocoupler autput
Maximum operacing voltage
FG 30VDC
Connec* shielc *o zonnsctor shell N
Maximu™ ogerating currer®
* 4, Connect an external regenerative resistor be- \ 50 mADC

tween termanals Bl and B2 for Servopacks
with a capacity of 6 0kW or lugher (There 1s
no termunal B3 on these Servopacks )

® 3, Set via user constant

3-26



3 6 Examples of Standard Connections

3.6.4 Speed Control Mode

Thrae phase 20C 1o
{50'6C Hz)

230 VAG T 0%

1MCCB $}°)

-—| haise fier

-

Pcwer  Pcwer Alar+
OFF  ON prozessing
o IMC T
5B [RA—
Pe____ |
e SV
coil

Be sure o attach a SuTge Suppressor *o tha exataticn

of the magneuc contactor ard relay

.
I
N
S I
b . .
i !
SGDM Servopack i 1
L2C Qctical v
o1 i ercotar |
L)
o2 CN2! [ | 1 !
o I
Beswalo _ & L
=
greund [en1l Be su-e to prepae the end of
vrerl s -2 the shie*ded wire properly
Referenca speed =T ——{LPF—
210210 Virated motor speed o ) r_is3 " I . Alarm coda aulput
T-REF) 9 Y ALO . -
External torgue contrel/ =1r (PR -C 38} AL Maximum operatng voltage
torque feed-‘orward *5 —-._I__ s6 Lo 'y O 30 VDC
+ 19 + 10Vira*ea =otor forque 1 z 3L Ao Maximum cperaring cur-ent
20 mA DC
3L pao
¢/PAC | PG dvidng ratio ou'put
3] ey ! Applicabre line recever
_{E:mso SN75175 or MC3486 manufac
tured by TA or the equivalent
_@191 PC
¢ /PCO
a8 Amount of S-phase rotation
"4 ¥ PSO| Seral data output
BAT (+} ¢/PSO Applicable Iina recerver
Backup oartary 28 to 4 5V 3 * 2! 1
ckup oattery F1Bar] o —f SG j SN75175 0c MC3485
5V SEN L 4 manu‘actured by T/l or the
P aquiva‘ent
SEN signal inpu- 3 ov I ;; 2
24V +pay a7 33KQ
1Ay — o 5 177 [ /V CMP+  Speed coincidence detaction
52 arvo ON f .
Sarvo ON with 1Ry ON _I__o HC S-ON J40 _—:—"_2‘_—'-. i }_-__ r AV CMP-  (ON when spaed concides)
P corral with 2Ry ON 2 ’é'P CON |41 ¥ 2 > Proportional centrol (P control
————, Forward run
Farwa“d run prohisred with oS por le F 2Kt prohibied ! 1"'{j"TG0N+ TGON cutpu®
P LS OPEN H o, B -4 ON at levals abcve the settin
Reverse run prohibrgd wr't N LS N3 noT [43 IL_:_’._‘:_;-' p;m;ﬁz;un Rt TeoN- § i e
PEN i ———— I 29
glaﬁn esatweh 38y ON 3Ry AL'T“ 441 ¥ = - Aarmresst 1] T f/5-RDY+  Serva ready output
resatwi SRy *—oen ) ~Z__, Forward current ==- ¥ 30} 15-RDY-  (ON when ready;
Reverse currant imit ON with Ry ON —“:'3 PCL 145 ﬁ =it
78 ~—~_, Reverse curent : ALM+  Sarvo alarm outpur
Fo-ward current Imt ON with 7Ry ON |55, M CL |46 2K imitON i_-_{:rALM- {OFF with ar alarm)
= ; Connector shall Photoccupler ouput
fa Maxirum cperatng voliage

* 1. $P represents twisted-pair wires

* 2. The ume constant for the pnmary filter 15 47 us

* 3. Connect when using an absolute encoder

* 4. Used only with an absolute encoder

Connest snield to cornector shell

* 5. Set via user constant

30vDC
Maximum operating current

50mA DC J

* @, Connect an cxternal regenerative tesistor be-

tween termenals B1 and B2 for Servopacks with

a capacity of 6 0 kW or hugher

(There 15 no ter-

rmunal B3 on these Servopacks )



Winng

-~ "
36 5 Torque Control Mode
3.6.5 Torque Control Mode
Three-phase 200 to 230 VAC 0>
{50/60 Hz) Fg} %) -@3
1MCCB og
Power Power Alare
Neise “rter OFF ON process-ng
i o IMC 7T
[ _O—- [I——
1MG 5 S Be sure to attach a surge suppressor te the excrtation
colt &f the magnetic contactor and relay

§) Servomator !

Be sure to
-

grounc - Be sure t¢ prepara the end of

the shielded wire proparly

External speed control 5

42 to =10 Virated motor speed

37 hY
Torque reference C—‘r ALOT .G:Iam'l cade output
=1to =10 Yiratad motor forque 38 ALOZ} Maxirum™ cperaung voltage )
i 36 VDC
39 L aLoa!
L ) Maximum ¢pesaung current
L 20mA DC

2 & PAO

PG div-d'ng ratic ouiput

__Rﬁr PEO| Applicabie ne “ecever
¥ PBO

SN75175 or MC3486 manufac

1 tured by T/ or the equivaler*
e s
¢ iPCO,

4 48 1 psg Amount of 8 phase rotation

49 & Serial data output
ol ’ 3 BAT (-3} iPSO (<
Backup ba'tery 2 810 4 5V + L Fp 21 1 Applicable line receiver
7.BAT i &1 G
-T e BAT g pp SN75175 or MC3486
s +5V E ¥ 4 manutactued bv TA or the
SEN signal mnpu oy o aquivalent
Ve l
+24V w24y |47 33KD 25
el '1"2":_'2? { VLT+ Spead control output "6
Servo ON wih 1Ry ON Y _iSON Lao :{-_o_. ™ Sevo ON AL L wiT- (O durirg speec controlh
2RY pcon |a- ¥ s Proporronal corrol
P controt with 2Ry ON o' 4 Jd_F5 1" (P contro .
PLS v—D—}———-, Fowardrun  ____ " i -
Forward run prohibiied wrk POT laz ¥ 3K pronibited i Ez——;x TGON T(;BNO‘\ olEJthui - ]
P LS OPEN s —1 l—y—-—. Reverse run  L.--b ¥ TGON- (ON at levels above the seifing
N LS ¥ =
Aeverse run prohitited wrh N LS NOT laa L -_—';—r- prohibited 29
OPEN FALM -===- [y Y '3 RDY+ Servo ready output
44 = I* (! i
Alarm reser with 3Ry ON AST . _:_I_K_r' Alarm resal ‘*‘ {E 5.RDY~ (ON wnen ready)
— ﬂ;——, Fcrward currert a1
Reversa current lmk ON with 6Ry ON 28 - =2 [ lme O *:;2 (ALMs  Servo sia™ outpul
7Ry — —-1 _ Reversa current |- — ¥ '
Forward current imit ON with 7Ry ON INCL 128 : _‘__:_ ™ imit ON bom=s ALM {OFF w1 an a'ami
Connactor shell Photocoupler output
( Max-mum operating voltage
FG
Connect shield to coarector shell ::‘0 voe 3
* 1. 1P represents twisted-pair wires ¥ 5. Set via user constant amum operaring current
. P P - 50 mA DC
* :
* 2, The ume constant for the prumary filter is 47 ps 6. Sct via user constant

* 7. Connect an external regenerauve resistor between termi-
nals BI and B2 for Servopacks with a capacity of 6 0 kW
¥ 4. Used only with an absolute encoder or ligher (There 1s no termunal B3 on these Servopacks )

* 3. Connect when using an absolute encoder



This chapter describes a two-step trial operation Be sure to complete step |
before proceeding to step 2

41 Two-step Trial Operation .......... . 4-2
4 11 Step 1 Tnal Operation for Servomotor without
Load 4-3
412 Step 2 Tnal Operation with the Servomotor Connected
to the Machine 4-9
4.2 Supplementary Information on Tnal
Operation ce e 4-10
42 1 Servomotors with Brakes 4-10
4 2 2 Position Control by Host Controller 4-1
4.3 Minimum User Constants and Input Signals 4 - 12
4 31 User Constants 4-12
432 Input Signals 4-13

Trial Operation



Tnai Operation

4.1 Two-step Trial Operation

Make sure that all wiring 1s completed prior to starting trial operation

Perform the trial operation 1n the order given below (step 1 and 2) for your safety See4 / Jand 4 / 2

for more details on the tnal operation

Step 1: Trial Operation for Servomotor without Load

Make sure the Servomotor 1s wired properly and then turn the
shaft prior to connecting the Servomotor to the equipment

Do not connect to the eguipment

Step 2: Trial Operation with the Equipment and Servomotor Connected

Adjust the Servomotor according to equipment characteristics,
connect the Servomoter to the equipment, and perform the tnal
operation

Adjust speed by autotuning
+—>r
SGMTH

Servomotor
SGDM I
Servopack !
T

Connect to the equipment




4 1 Two-step Tnial Operation

4.1.1 Step 1: Trial Operation for Servomotor without Load

| A CAUTION

* Do not operate the Servomotor while il 1s connected to the equipment

To prevent accidents, imually perform step 1 where the trial operation 15 conducted under no-load condi-
tions (with all couplings and belts disconnected)

In step 1, make sure that the Servomotor 1s wired properly as shown below Incorrect wiring 1s
generally the reason why Servomotors fail to operate properly during tnial operation

#& Check main power supply circuit wiring

® Check Servotnotor wiring

® Check CN1 I/O signal wirtng

Make sure the host controller and other adjustments are completed as much as possible 1n step
1 {pnior to connecting the Servomotor to equipment)

Do not connect to the equipment

IMPORTANT Check the 1tems on the following pages 1n the order given duning the Servomotor tnal operation

Sec 4 2 I Servomotors wih Brakes 1f you are using a Servomotor with brakes

4.3



Tnal Operation

411 Step 1 Tnal 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 1n order to prevent the Servomotor
from moving during operation

2, Check the wiring

LN

".EEHOUI me

Disconnect the CN1
connector

Disconnect the CN1 connector and check Servomotor wiring 1n the power supply circurt
CNI1 /O signals are not used, so leave the connector disconnected

3. Turn ON power

Normal display

- I - L
. ID |1 r o ]

Alternate display

=

Example of Alarm Display

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 1s not supphed to the
Servomotor because the servo 1s OFF

If an alarm display appears on the LED indicator as shown above. the power supply circun.
Servemotor wiring. or encoder wiring 1s incorrect In this case. turn OFF power and take
appropriate acuon See 9 2 Troubleshooting

Om. If an absolute encoder 1s used. it must be set up Referto 5 7 4 Absolute Encoder Setup




4 1 Two-step Tnal Operation

4, Operate with Panel Operator

YASKAWA 200V
SERVOPACK
SGDM-

[EEEEE] 1.
eoe® ||

Q@ovnce  eovell)

Panel Operator

Operate the Servomotor using the Panel Operator Check 1o see 1f the Servomotor runs nor-
mally

See 7 2 2 Operation Using the Digital Operator for more details on the procedure
5. Connect the signal lines

Connect the
CN1 connector

Use the following procedure 1o 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 1n Monitor Mode using the Panel Operator See 7 [ 7 Operation
it Monitor Mode for more details on the procedure

Turn ON and OFF each signal line to see 1f the LED monitor bit display on the panel changes
as shown below

Input signal LED display

P-OT /P-CON
N-OT l /SN

’ ,' ’ ’ , ’ F ; 4—T0p llghtSWhen OFF (hlgh Ievel)
,u e “— Bottom hghts when ON (low level)
fALM-RST
/P-CL
IN-CL
SEN

4.5



Tnal Operation

411 Step 1 Tnal Operation for Servomotor without Load

Input Signal Status LED Display
i OFF (high level) : Top LED mdicators light
':ON (low level) Bottom LED indicators hight

1

IMPORTANT The Servomotor will not operate properly 1f the following signal lines are not wired correctly Short the signal

lines 1f they will not be used The 1nput signat selecnions (user constants PnS0A o Pn5S0D} can be used to elirm-

nate the need for external short circuiting

i 1
Signal Symbol ' Connector Pin No. Description

P-OT : CN1-42 The Servomotor can rotate n the forward direction when |
- this signal line 1s low (0 V) !

N-OT CNI1-43 The Servomolor can rotate in the reverse direction when

this signal line 1s low (0 V)

/S-ON CN1-40 The Servomotor 1s turned ON when this signal line 15

low (0 V) Leave the Servomotor OFF
+24VIN ' CNI1-47 Control power supply terminal for sequence signals

0m> IF an absolute encoder 1s being used. the servo will not turn ON when the servo ONsignal (/S-ON) 1s input

———r—

unless the SEN signal 1s also ON

When the SEN signal 1s checked 1n momitor mode, the top of the LED will hight because the SEN signal is high

when ON

7. Turn ON the servo

Servopack

Servomotor

r O——d CN1-40

Turns ON the servo

Turn ON the servo using the following procedure

1. Make sure there are no reference signals input
* Set V-REF (CNI1-5) and T-REF (CN1-9) to 0 V for speed and torque control
® Set PULS (CNI1-7) and SIGN (CNI-11) to low for position control

2. Turn ON the servo ON signal

Display with the servo ON

| rujn

Set/S-ON (CN1-40) to 0 V If normal, the Servomotor will turn ON and the LED 1ndicator
on the front panel will display as shown above If an alarm display appears, take appropriate

action as descnbed 1n 9 2 Troubleshoonng

4.6



4 1 Two-step Tnal Operation

IMPORTANT If there 15 noise 1n the reference voltage for speed control, the "=" on the left of the 7-segment LED may flash

B Operating Using Reference Input

The operaung 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 1s described here

Servopack

Servormator

V-REF| (on1.s) _Q

SC! cN1-6)

Servomotor rotates at a speed proportional
to the reference voltage -

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

2. Check the following items 1n Monitor Mode See 7 ! 7 Operation in Monitor Mode

: Un000 Actual motor speed

1
Unoo1 Reference speed Il

» Has the reference speed been input?

o Is the motor speed as designed”?

® Does the reference speed coincide the actual motor speed?
* Does the Servomotor stop when the speed reference 15 07

3. If the Servomotor rotates at extremely slow speed with 0 V specified for the reference volt-
age, correct the reference offset value as descnibed in 7 2 3 Automanc Adjustment of Speed
and Torque Reference Offset or 7 2 4 Manual Adjustment of Speed and Torgue Reference
Offser

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 I Swuchtng Servomotor Rotation
| Drrection




Tral Operation

411 Step 1 Tnal 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 1s the same as the host controller
output form
Selecting the reference pulse form See 5 2 2 Postnion Reference

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

Host controller Servopack
Servomotor
Referenc PULS {CN1-7)
/PULS
pulse — SIGN| {CN1-8)
nn SIGN (CN1-11)
———"——4(CN1-12}

3, Check the following items 1n Momitor Mode See 7 1 7 Operanon in Monitor Mode

Un000 Actual motor speed
Unog7 Reference pulse speed display
Unoo8 Positton offset

¢ Has the reference pulse been input?

+ Is the motor speed as designed’

¢ Does the reference speed comncide 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 52 5 Using the Electronic Gear Function

Pn000 O Selects the direction ot rotation

See 5 1 I Swuching Servomoior Rotation
Direcion

If an alarm occurs or the Servomotor fails to operate during the above operation, CN1 connector
wirng 1s incorrect or user constant setings do not match the host controller specifications Check

the waring and review the user constant seltings, then repeat step 1

0@’ Reference
= List of Alarms See 9 2 3 Alarm Dusplay Table

» List of User Consiants See Appendix B List of User Constants




4 1 Two-step Tnal Operation

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

A WARNING

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

Malfuncuions that occur alter the Servomotor 1s connected to the equipment not onty damage the equip-
ment, but may also cause an accident resulting death or injury

Before proceeding 1o step 2, repeat step 1 (Servomotor trial operation without a load) until you

are fully satisfied that all iterns including user constants and wiring have been tested completely

After step | has been completed, proceed to step 2 for trial operation with the Servomotor con-
nected to the equapment The purpose of step 21s to adjust the Servopack according to equipment
characienistics

& Use autotuning to match the Servopack to equipment characterisucs

® Maich the direction of rotation and speed to equipment specificatons

® Check the final control form

SGDM Servomotor

SOOM ek ]:II L]
1 —] 1 ]
—

Connect to the machine

Follow the procedures below to perform the trial operation

1. Make sure power 1s OFF
2. Connect the Servomotor to the equipment
See 2 1 Servomotors for more details on connecting the Servomotor
3. Use autotumng to match the Servopack to equipment characteristics
See 6 3 Autoturng
4. Operate the Servomotor by reference input

As i step 1 (Servomotor trial operation with no-load), execute operauon by reference input
asdescribed in4 1 [ Step 1 Servomotor Trial Operanton Tune to match the host controller
at this ime as well

5. Set and record user settings

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

Omb The Servomotor wili not be broken 1n completely duning the trial operation Therelore, let 1t the system run for
— a sufficient amount ot additional time to ensure that 1t 1s properly broken 1n




Tnal Operation

4 2 1 Servomotors with Brakes
4.2 Supplementary Information on Trial Operation

Always refer to this information before starting tnial operation 1n the following instances

® 42 1 Servomolor with Brakes

® 42 2 Posiion Control by Host Controller
4.2.1 Servomotors with Brakes

Use Servomotors with brakes for vertical shaft applications or when external force 1s apphied to

the shall to prevent the shaft from rotating due to gravity or external force when power 15 lost

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

when using Servomotors with brakes

& Verucal Shaft ® Shaft with External Force Apphed
. Servomotor
Holding brake Externat Servomotor
force

Prevents the
Servomotor from

rotating due to gravity

IMPORTANT To prevent taulty operauon 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 tnal operation

The following figure shows winng for a Servomotor with brakes See 5 4 4 Using the Holding
Brake for details on wiring

Power supply SGOM Srgry_omo_tggvlt_tlgrex_lcce_s -
Three-phase 200 V Servopack Encoder
fy—o—L1LLALS pack lyvw
[

| |
|
o

CN2

|
Magnetic Contactor

Single-phase —# } D +—#
200V (90VDC)
Brake control relay Brake power supply
LPDE-1HO1 {100-V input)
LPSE-2HO1 (200-V input)

4-10



4 2 Supplementary Information on Tnal 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 n the following table

speed

Reference

SGDM
Servopack

Host
controller

Position control

-®

Tnal operation for

Speed control

Servomotor without load

"Reference from
: the Host
| Controller

Check Item

i Check Method

! Review ltems
I

JOG Operation

Motor speed

Check motor speed as fol-
lows

Check the user constant set-
ting at Pn300 1o see if refer-

‘{Constant
: Reference * Use the speed monitor !ence speed gain 15 correct :
-Speed Input {£n000) on the Panel :
. from Host Operator |
' Controller) ¢ Run the Servomotor at low | '
: speed Input a reference :
speed of 60 r/min for ex- i
ample to check to see 1f
the Servomotor makes one
revolution per second
Simple No of motor Input a reference equivalent | Check the user constant set- |
Positioning rotations 1o one Servomotor rotation  ung at Pn201 to see1f the |
and visually check to seef | number of dividing pulses 1s i
i the shatt makes one revolu-  correct '
. ;ton : '
.Overtravel Whether the , Check (o see 1t the Servomeo- I Review P-OT and N-OT wir-
(P-OT and Servomotor , tor stops when P-OT and ' ing 1f the Servomotor does
: N-OT Use d) stops rotating i N-OT signals are input dunng *not stop

when P-OT and | continuous Servomotor op-

N-OT signals
are mput

eration




Tnal Operation

4 31 User Constants

4.3 Minimum User Constants and Input Signals

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

4.3.1 User Constants

See 7 1 6 Operation in User Constant Setting Mode for more details on setung user constants

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

when power 1s turned ON again

Basic Parameters

Pnooo 1 Funcuon Selecuon Basic Switches Control Method Selection See 335

Speed Control

Pn300 Speed Reference Input Gain See521

Pn201 | PG Divider Sec 523 J

Position Control

Pn200 0 | Reference Pulse Form See522

Pn202 ! Electronic Gear Ratio (Numerator) See523
1

Pn203 i Electronic Gear Rauo (Denominator} See 525

Changing Servomotor Rotation Direction

The wiring may be incorrect1f the specified direction of rotation differs from the actual direction
of rotation Recheck the wiring and correct 1f necessary Use the following user constant to re-

verse the directuion of rotation

Pn000 O iFuncuon Selecuon Basic Switches Darecuon Selection See5 11




4 3 Minimum User Constants and Input Signals

4.3.2 Input Signals

Refer Lo the relevant page for details on each input signal

Input signal selection settings through user constants can be used to ehminate 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 7 2 for more details on the overtravel miat switch
prohibited

N-OT Reverse run CN1-43 ‘
prohibited







User Constant Settings and Functions

This Lhapter desciibes the procedure tor setting and applying user constants

51 Settings According to
Device Characteristics

511 Switching Servomotor Rotation Direction
512 Setting the Overtravel Limit Function
513 Limiting Torgues

514 Limiting Speed

5 2 Settings According to Host Controller
521 Speed Reference
522 Position Reference
52 3 Using the Encoder Signal Output
52 4 Sequence /O Signals
52 5 Using the Electronic Gear Function
526 Contact Input Speed Control
527 Using Torque Control
5 2 8 Terque Feed-forward Funchion
529 Speed Feed-forward Function

5210 Torque Limiting by Analog Voltage Reference.
Function 1

52 11 Torque Limiting by Analog Voltage Reference,
Function 2

52 12 Reterence Pulse Inhibit Function (INHIBIT)
53 Setting Up the Servopack

531 User Constants

532 JOG Speed

533 Input Circuit Signal Allocation

-,
'

5-4
5-4
5.5
5-9

5-13

5-15

5-15

5-17

5-23

5 -26

5-28

5-32

5-38

5 -44

5-45

5-46

5-47
5 -49
5 -50
5 -50
5 -51
5.51
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5 3 4 Output Circuit Signal Allocation

535
536

Control Mode Selection

DC Power Input

5 4 Setting Stop Functions

541
542
543
544

Adjusting Offset
Using the Dynamic Brake
Using the Zero Clamp Functich

Using the Holding Brake

55 Forming a Protective Sequence

551
552
553
554

wn

55
56
557
558
569

o

Using Servo Alarm and Alarm Code Outputs
Using the Serve ON Input Signal

Using the Positioning Completed Output Signal
Speed Coincidence Output

Using the Runming Cutput Signal

Using the Servo Ready Output Signal

Using the Warning Qutput Signal

Using the Near Output Signal

Handling Power Loss

56 Selecting a Regenerative Resistor

561
562

Externat Regenerative Resistors

Calculating the Required Capacity of
Regenerative Resistors

5 7 Absolute Encoders

571
572
573

interface Circurt
Selecting an Absolute Encoder

Handling Batteries

57 4 Absolute Encoder Setup

575 Absolute Encoder Reception Sequence

57 6 Multiturn Limit Setting

5 8 Special Wiring
581 Winng Precautions

582
583
584
585
586

Wiring for Noise Control

Using More Than One Servodrive
Extending Encoder Cables

400-V Power Supply Voltage

DC Reactor for Harmonic Suppresston

5-57
5-60
5-62
5 -63

5 -86
5-92
5-93
5-94
5-94
5-95
5-97
5-101
5-105
5-105
5-109
5-113
5-114
5-116
5-117



Bl Before Reading this Chapter

This chapter describes the use of each CNI connector I/O signals 1n the SGDM Servopack as

well as the procedure for setung the related user constants for the intended purposes

The following sections can be used as references for this chapter

® List of CNI1 /O signals See 3 4 3 I/O Signal Names and Functions

® CNI VO signal termunal layout See 3 4 2 List of CNI Termunals

® List of user constants Appendix Appendix B List of User Constants

® User constant seting procedure 7 ! 6 Operanon tn User Constant Setting Mode

The CN1 connector 1s used to exchange signals with the host controller and external circuits

User Constant Configurations

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

User Constants

Type User Constant No. Description
Function Selection | Pn000 to Pn003 Select basic and application functions such as the
Constants type of control or the stop mode used when an
i alarm occurs

Servo Gain and ‘Pn100 to Pn118 : Set numencal values such as speed and position

Other Constants “loop gans

Position Control _Pn200 to Pn205 i Set position control parameters such as the refer-

Constants i ence pulse input form and gear ratio

Speed Control i Pn300 to Pn308 Set speed control parameters such as speed refer-

Constants ence mnput gain and soft start deceleration ume
i i
-Torque Control Pn400 to Pn407 Set torque control parameters such as the lorque |

Constants reference input gamn and forward/reverse torqgue |
| limuns |
: Sequence {Pn500 to Pn510 Set output conditions for all sequence signals and l

Constants ; changes I/O signal selections and allocations l

| ]
Others Pn600 to Pn601 Specily the capacity for an external regenerative I

resistor and reserved constants i

Execution

Auxihary Function

Fn000 to FnO12

Execute auxihary functions such as JOG Mode
- operation

Monitor Modes

Uno000 to Un0OD

I
: I
: Enable speed and torque reference momitoring, as |
well as monitoring to check whether HO signals
are ON or OFF

5-3
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51 1 Switching Servomotor Rotation Direction

5.1 Settings According to Device Characteristics

This section describes the procedure for settng 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 directuion of Servomotor rotanon
without rewirning Forward rotation m the standard setung 1s defined as counterclockwise as

viewed from the load

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

changing other tems The direction (+, -} of shaft motion 1s reversed

Standard Setting ' Reverse Rotation Mode
Forward Encoder output ow  Encoder output
Reference E%  from Servopack A from Servopack
t) PAQO (phase A) PAQ (phase A)
[ O0— nnr E —_ nnnn
hd Jrunn o lalatinhat
i PBO (phase B) PBC {phase B)
Reverse - oW Encoder oulput Encoder output
Reference C from Servopack 05"‘ from Servopack
PAQ (phase A) PAO (phase A)
! [ Of— nann ___ nnnn
o = . b — Junn
! PBO (phase B) PBO (phase B}

Bl Setting Reverse Rotation Mode

Use user constant Pn000 0

Pn000.0 Direction Selection Factory Speed/Torque
i Setting: ; Control,
; o | Position Control
l

Use the following settings to select the direction of Servomotor rotation

Setting Description
0 lForward rotation 15 defined as counterclockwise i(Standard setting)
(CCW) rotation as viewed from the load
| Forward rotation 1s defined as clockwise (CW) (Reverse Rotation
] rotauon as viewed from the load Mode)
P |
] ] A

La




5t Sethngs According to Device Charactenstics

5.1.2 Setting the Overtravel Limit Function

(A PORTANT .
i IMPORTANT

The overuavel it tunction teces movable equipment parts to stop 1f they exceed the allow-

able range of mouon

Using the Overtravel Function

To use the overnavel function connect the overtravel limit swatch input signal terminals shown

below to the conect pins of the Servopack CN1 connector

- input P-OT CN1-42 Forward Run Prohibited ' Speed/Torque
‘ i Control,

{(Forward Overtravel) Position Control :
|

S nput N-OT CN1-43 Reverse Run Prohibited iSpeedITorque

' Control,

Reverse Overtravel |
( ) i Position Control |
! '

!
[
'
7
]
i
{
i
i

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

Reverse rotation end Forward rotation end

I | | 1

Servomotcr TLamn Limit

iswitch switch
Servopack

ZOT | enr a2

~OT TNt 43

Dnve status with an input signal ON o1 OFF 15 shown 1n the following table

-P-OT | CN1-42 at low level Forward rotation allowed Normal operation status
i when ON
CN1-42 at Tugh level -Fonvard run prohshited ireverse rotanon allowedi :
when OFF !
. 1
iN-OT -CN1-43 at low level Reverse rotatien allowed Normal operation status |
“when ON
|
CNE-43 at ligh level Reverse run prohibited (forward rotation allowed)
| when OFF

Lag pulses are maimntained 1f the overtravel tunction stops the moter at positton contrel A clear signal 1s re-
quired 1o clear lag pulses

F
‘
-
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512 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 1s “used ™

' Pn50A 3 : P-OT Signal Mapping {Forward Run Factory Speed/Torque
i Prohibit Input Signal) Setting: Control,
! i 2 | Position Control
[ I
H 1 -
: Pn50B 0 IN-OT Signal Mapping (Reverse Run Factory éSpeedIT orque
: ' Prohibit Input Signal) Setting ! Control,
: 3 -Posttion Control !
' j
Servopack
CN1-42
(F-OT) The short-cireuit wiring shown in the figure can be
omitted when P-OT and N-OT are not used
CN-43
(N-OT)
Y
oV
User Constant Setting ' ltem l
Pn50A 3 : 2 : Uses the P-OT input signal for prohibiting forward
: (Factory setting) ' rotatton {(Forward rotaton 1s prohibited when
| CN1-42 15 open and 15 allowed when CN1-4215 a1 0
V)
8 Does not use the P-OT input signal for prolibiung
forward rotation (Forward rotation 1s always allowed
and has the same etfect as shorting CN1-42 1o 0 V)
Pn50B 0 : 3 l Uses the N-OT input signal for prohibiung reverse
: (Factory setting) rotation (Reverse rotation 1s prohibited when CN1-43
15 open and 1s allowed when CN1-4315at 0 V) 1
8 i Does not use the N-OT mnput signal for prohibiting
: reverse rotation (Reverse rolation 1s always allowed
and has the same effect as shorting CN1-43 0 0 V'}

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

Set the following user constants 10 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 1s input duning Servo-

motor operation

® Forward run prohubited input (P-OT,CN1-42)
® Reverse run prohibited mput (N-OT.CN1-43)



51 Settings According to Device Charactenstics

| Pn0011  : Overtravel Stop Mode Factory Speed/Torque
i Setting: Control,
|
|

0 Position Contro! |
Overtravel StopMode  Afterstopping  Pn001 1
setting
PnO01Q=0,1
PnOOY1=0 Coast
status 0

POt 1=10r2

Coast status| —9 2

Om’ For torque control, the servomotor will be placed in coast status after either decelerating or coasting (o a stop
— (according 1o the stop mode set 1n Pn001 0), regardless of the setting of Pn00] 1

User Constant Setting Item

Pn001.1 0 Stops the Servomotor the same way as turmng the
servo OFF (according to Pn001 0)

1 ' Decelerates the Servomotor to a stop at the preset
:torque, and then locks the Servomotor 1n Zero Clamp
Mode

Torque seting Pn406 emergency stop lorque

2 Decelerates the Servomotor Lo a stop at the preset
torque, and puts the Servomotor 1n coast status

Torque setting Pn406 emergency stop torque

Pn406 specifies the stop torque applied for overtravel when the input signal for prohubiting for-
ward or reverse rotation 1s used

The torque himnit 1s specified as a percentage of rated torque

Pnd06 Emergency Stop Unit: Setting Factory |Valid when
i Torque o Range Setting Pno01.11s1or2
0 to Max. 800
Torque
Stop Mode

rward run
—[ Coast to a stop I

prohibit input
P-OT {CN1-42)
—{ Decelerate toastop |

Reverse run
protubat input
N-OT (CN1-43)

—_—) —| Stop by dynamic brake I
Fo ;
[ o
[

Max torgue setting for an
emergency stop

Pn408
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51 2 Setting the Overtravel Limit Function

B Servo OFF Stop Mode Selection

The SGDM Servopack turns OFF under the following conditions

® Servo ON input signal (/5-ON, CN1-40} 1s turned OFF

® Servo alarm occurs

® Power is turned OFF

Specify the Stop Mode if any of these occurs during operation

Stop by dynam-g|
brake

P10 =2

Held wri'b
dynamic prake
Coast status

Pn001 0 Servo OFF or Alarm Stop Mode Factory =
i Setting:
i
g?:r,\:ro Stop Mode After stopping
The dynarmic brake electricaily applies a

brake by using a resistor to consume
Servomotor rotation energy

See 5 4 2 Using the Dynanmc Brake

Coast stalus

User Constant

Setting

Item

Pn001 0

0
(Factory setting)

Uses the dynamic brake to stop the Servomeotor. and
maintains dynamic brake status after stopping

i

Uses the dynamic brake to stop the Servomotor, and  :
cancels dynamic brake status after stopping to go into !

coast status

9

* Coasts the Servomotor to a stop The Servomotor 15

turned OFF and stops due to equipment friction

Note If the Servomotor 15 stopped or rolating at extremely low speed when the items
above are set at 0 (dynamic brake status after stopping with the dynamic brake),
then braking power 1s not generated and the Servomoter will stop the same as

1n coast siatus

58




51 Setbings According to Device Charactenstics

5.1.3 Limiting Torques

The SGDM Servopack limits torques as follows

® lLevel I Limits maximum output torque to protect the equpment or workpiece

® Level 2 Limits torque after the Servomotor moves the equipment to a specified position {in-
ternal torque limit)

® level 3 Always hmuts output torque rather than speed
® [evel 4 Switches between speed and torque hmut

Applicauon of levels 1 and 2 1n the torque lumit function are described below

B Setting Level 1: Internal Torque Limits

Maximum torque 1s limited to the values set in the following user constants

| Pna02 |Forward Torque Limit | Unit Setting Factory :Speed/Torque

o Range: Setting: | Control,
i | Position Control
0to800 ! 800
Pn403 |Reverse Torque Limit | Unit Setting Factory |Speed/Torque
% Range:- ; Setting |Control,
i Position Control

0to800 ! 800

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

Use this user constant when torque must be limited due to equipment conditions

The torque limit function always momitors torque and outputs the signals below when the
limut 1s reached

The following signals are output by the torque himit funcuion

* /CLT
| » Monitor Mode (Un006)

Pn50F 0 allocates an output terminal from SO1 to
503

i
i 1
| Condition that outputs a /CLT signal |
I

The torque limits are specified as a percentage of the rated torque

0m. If torque limit1s set higher than the maximum torque of the Servomotor, the maximum torgue of the Servomotor
= 15 the Iimit

Apphcation Example Equipment Protection

Torque lmit  Too small a torque limit will resultin a
insufficient torque dunng acceleration and

Motor deceleration

speed

Torque

5-9
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————
5 13 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 v aav
Photecoupler output l
Maxirmum operating voltage CN1™1 | CLT+
per output 30 VDC [ = il o
Maximum operating current | i &I | o _2J
per output 50 mA DC L:_ - : T or 47 -
Qutput — /CLT CN1-"1 Torque Limit Qutput Speed/Torque i

: Control,
: Position Control i

This signal indicates whether Servomotor output torque (current} 1s being limited

ON Status  The circunt between
CNI1-*1 and *2 15 closed
CNI-*1 15 at low level

- Servomotor output torque 15 being limited

. (Internal torque reference 1s greater than the limat set-

ung )

OFF Status The circuit between
CNI1-*I and *2 1s closed
CNI1-*| 15 at low level

Servomolor output torque 1s not being lirmited

(Internal torque reference 1s less than the limit setung )

Settings Pn402 {Forward Torque Limit}

Pn403 (Reverse Torque Limut)

Pn404 (Forward External Torque Limit) /P-CL input only

Pnd05 (Reverse External Torque Limit) /N-CL input only

When the /CLT signal 1s used. the following user constant must be used to select the output signal

Pn50F Qutput Signal Selections 2 Factory Speed/Torque !
Setting’ Control, .
0000 Position Control
Pn50F ¢ Qutput terminal
/CLT _/6‘——— CN1-25, 26 (SO1)
Torque hmit o2—{ CN#-27, 28 (SO2)
detection o—3 1 CN1-29, 30 (SO3)

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

- User Constant Setting Output Terminal (CN1-}
: - | w2
PnSOF.0 0 - | -
1 25 26
2 27 : 28 I
. 3 29 30 B
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Note Muluple 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 Quiput Crrcut Signal Al-

location

Setting Level 2: External Torque Limit

A contactmput signal 1s used to enable the torque (current} limuts previously set in user constants

Torque himits can be set separately for forward and reverse rotation

Servopack
A ¥ Torque hrmit
Reverse otation Pn4g2
speed l
rotation
P-CL | Torque
CN1-45 T § Torque hmit
Rotation ¥ Pn4g2 or Pnd04
speed ; (irmted by whichever
. 15 smaller)
Torque
I Torgue hrmit
Forward Rotation Pn403
rotation speed
/N-CL 0} Torque
CN1-46 T § Torque limit
| Rotation| ' Pn403 or Pn405
speed . (rited by whichever 1s
. the smaller}
Torque

— input /P-CL CN1-45 Forward External Torque Limit Speed/Torque

: Input Control,

: Position Control
— ;Output /N-CL CiN1-46 Reverse External Torque Limit Speed/Torque

‘ Input Control,

|

Position Control

Thus 1s the external torque (current) imit input for forward and reverse rotation

Check input signal allocation status when using this funcuion (See 5 3 3 Input Circuut Signal

Allocation ) Factory settings are given 1n the following table

!IP-CL CN1-45 at low level : Use forward torque limit [Limu
i when ON ! Pnd(4
: CN1-45 at hugh level Do not use forward torque hmit -
| when OFF : Normal operation |
%IN-CL CN1-46 at low level + Use reverse torque limit Limut
; when ON Pn405
CN1-46 at high level Do not use reverse torque limit Normal operation -
i when OFF
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51 3 Limiting Torques

The following output signals and monitor methods are used when torque 1s being limited

i » /CLT
- » Momtor Mode

* UnQ05 Nos 6and 7 (With factory setungs) (Re- :
fer to 7 1 7 Operation in Monitor Mode )

+ Un006 Depending on output signal allocation
conditions

Condition that outputs a /CLT signal

PnSOF 0 15 allocated to an output termnal from SO!
to SO3 :

Applicauon Examples

® Forced stop

® Robot holding a workpiece

Pn404 |Forward External Urut Setting : Factory !Speedrl'orque
Torque Limit o Range;  Setting: :Control, :
- " : Position Control |
', Otog00 100 - |

Pn405 .Reverse External Umit: = Setting Factory ESpeedIT orque '
.Torque Limit o i Range, Setting. | Control, |
: : o
| | 0to800 | 100 Position Control |

Set the torque limits when the torque 1s hmited by an external contact input

/P-CL {CN1-45) Input : Pnd04 torgue hmit apphed

/N-CL (CN1-46) Input - Pn4035 torque limat applied

See 5 2 10 Using Torque Lumunng 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 15 illustrated below

. Servopack
170 power supply P
—_ .24V
oy L oneap 330 Photocoupler
Host controller I — % %g 30!
poulone a5 | €= St
I ey N

iN CJCN‘. 26 ': 31 3<-.. )
T




51 Settings According to Device Charactenstcs

5.1.4 Limiting Speed

The SGDM Servopack himits ~peed when pertorming a torque control

Using /VLT Signal

The tollowing section desciibes the use of the contact output signal /VLT as a speed limit output

signal

170 power supply
Servopack
- -2eV

Photocoupter output
Maximum operatng voltage . CNT 1 [ VLT
per output 30 VDC = I
Maximum operating current [ N
peroutput 50 mA DC | WLT 47 -

Output — NLT CN1-*1 Speed Limit OQutput Torque Control .
1 |
| : i !

Thus signal indicates whether Servomotor speed 15 being Iimited

ON Status  The cicust berween Servometor speed 15 bemng limited
) CNI-"1 and *2 1~ closed
CNI->1 15 at low ievel

| OFF Status The circunt between Servomotor speed 1s not being hmited
CN1-*1 and *2 15 dosed
CNI1-21 15 at low level

Setungs Pn407 (Speed Limit)

When the /VLT signal 1s used the following user constant must be used to select the output s1g-

nal
PnsOF ‘Output Signal Selections 2 Factory ITt:)rque Control :
~ Setting
|
: 0000
Pn50F 3 Output terminal
cLT _f’—— CN*-25, 26 (SO1)
Torque limit o2 | CN1-27 28(S02)
detecticn o231 CN1-29. 30 1SO3!

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

User Constant Setting Output Terminal {CN1-)
| . = 2 i
Pn5OF 1 _ 0 - - |
| 25 26
: 2 27 28
| 3 29 20
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514 Limiting Speed

Note Mulupte signals allocated 10 the same oulput careutt are output using OR logic
Set othe1 output signals to a value other than that allocated to the /¥LT signal
in order to use just the /VLT ourput stgnal See 5 3 4 Ouiput Crrcunt Signal Al-
location

il
'
=



5 2 Settings According to Host Controller

5.2 Settings According to Host Controller

Thus secuon desciibes the procedure fo1 connecting a Z-11 Senes Servo to a host controller. including

the procedute fo1 setting 1elated user vonstants

5.2.1 Speed Reference

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

has various uses set the optumum tetelence mput tor the system created

Servopack
Torque reference input  JBEE Chio DTorque
{analog voltage input} _sG F CN* *2 reference
Speed refererce input LBEE I” LN S LIS Speed
(analog voltage input) 86 CH1E reference
v

3 P represents twisted-par wires

—>§Input V-REF CN1-5 Speed Reference Input . Speed Control !

—)ilnput SG CN1-6 Signal Ground Speed Control

The above mputs ate used tor speed control (analog reference) (PN000 1 =10, 4.7.9. or A)
Always wire for notmal speed conuol

The motor speed 1 controlled i proportion 1o the input voltage between V-REF and SG

Rared mator gpees  T——
Sacrory seftrg A -

N ¢ Bz
r . R inp. wolage v

4 Fz'ed moter speac

The slope 15 set n Pn300

B Setting Examples

Pn300 = 600 This setting means that 6 V 1« equivalent to the rated motor speed

AEXAMPLF p

Speed Reference Rotation _ Motor Speed , SGMAH Servomotor
Input Direction |
+OV Forward rotation Rated motor speed | 3000 r/min
+ v Forwaid rot wion t1/6) rated motor speed 500 rfmin
| 3V Reverse rotation (1/21 rated motor speed 1500 r/min :

User constant Pr300 can be used 10 change the voltage mmput range

S-15
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521 Speed Reference

B Input Circuit Example

470Q 12Wmin  Servopack
V-REF
+12V 2KkQ Y CN1-5
[ L2 N1
sg| “N1E

o Alwavs use (wisled-pan cable for noise control
Recommended variable 1eststr. Model 25HP-10B manufactured by Sakae Tsushin Ko-

gvo Co . Lud
Connect V-REF and $G 10 the speed teterence output termnals on the host contioller when using

a host conuollel suih as a programmable controller, for position control

Host controller Servopack
V-REF] =
Speed { I - CN1-5
reference SG & oN1-6
output
terminais
Feedback y5—LEa80 CN1-33
9 CN1-34
pulse input { s .-.J:J;q AN1E
terminals CN1-38

# P Indicates twisted-pair wires
Adjust Pr300 according to output voltage specifications

Adjust the speed retetence mput gan at the iollowing user constant

Pn300 ISpeed Reference Input Unit ~ Setting |Speed Control
i i
Gain 0 01V/rated motor . Range | i
speed + 150 to 3000 , |

Setthe voltage 1ange 1ot the specd 1eterence input V-REF at CIN1-5 according te hostcontroller

and external cuewit output foim

Reference

speed irfmtn: . setthis slope

The tactory setting 1s adjusted <o that 2 6-¥ nput 1s equivalent to the 1ated motor speed ot all

applicable Seivemotors

The maximum aflowable voltage 1o the ~peed reterence :nput (between CN1-3 and 6115 £ 12 VDC

tnFo [

5
ol
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Using the /P-CON Signal

- inpul /P-CON CN1-41 Proportional Control Reference Speed Control,
] Position Control

The /P-CON mput signal switches the Speed Control Mode from PI (proportional-integral) to
P (proportional) control in oider 10 1educe Servomotor rotation and minute vibrations due to
speedreterence inputdrift The use of this signal wall vary with apphications because Servomotor

rigidity (holding forcet diops when the Servomoton 1s stopped

5.2.2 Position Reference

The reference pulse 1eference code. and clear mputs are used for the position reference Since

this signal can be used in ditterent ways. set the optimum reference input fo1 the system created

B Reference by Pulse Input

Positioning 1~ controlled by inputting a move retetence pulse

Servopack
Photocoupler
PULS CN1-7
Reference { . 5
pulse input PULS CN?-8
SIGN CNi-11
Reference { iSIGN ﬁi’ CN1-12 ‘I‘D +¥
code input -
CLR CN1-
Clear input { /CLR IE CN1-14 ;F [I }} ,

1 P Indicates twisted-pair wires

Any of the following foims can be used for the posiuen reference

® Line-driver output
¢ +12-V open-collector output

® +5-V open-collector output

Connection Example 1: Line-driver Output

Apphcable line driver SN75174 manutactned by Texas Instruments Inc . MC3487 or equiva-
lent

Host controller Servopack

Photocoupler
Line-gdnver PULSICN1-7150Q
AK P * :qq '
¢ ‘PULS [oN1-8 -
SIGN CNT-:1,1
ﬁ;IS[GN CN1-12 ﬂ

CLR CN1'15 ..
FECLR CN1-14; :I'*.‘H

M
;]
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5 2 2 Position Reference

Connection Example 2: Open-collector Output

Set limiting resistor R1 so that input cutient. 1. falls within the fellowing range

Haost controller Servopack
Vee Phatocoupler
F1] L oyigonglisom

=] F qﬁ
L PULS|CN1-8 ¥

1T SIGN[CN1-31_

T "J:
P imian)oNtizT Tk

R1_[T CLR ICN1-15
:: lp cLe CN1-%T:]§‘

Input cuntent 1 7t 15 mA

3 P Indicates twisted-pair wires

4EXAMPLED ® WithaVceeof +12V RI=1kQ
® When Vic1s+3V R1=180Q

Note The followirg table shows the signal logic tor an open-iollector output

| When Tr1 1s ON ‘Eguivatent 1o ugh-level input §|

| -
_When Tr11s OFF | Equivaleni to low-level input |

This circut uses the 12-V power supply built into the Servopack Inputis not insulated 1n this
vase when the Servopack s OV

Host controller Servopack
ch13 ihilg 12V

@hotoccupler

Tr1

—K

ON 15V max

&

I P Indicates twisted-par wires

IMPORTANT ;

The noise margin of the 1aput s1gndl will decrease 1t the reference pulse 1s given using an apen-collector output
Ser user constant Pn200 3 to 1 1f the positon dnitx due to noise
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B Selecting a Reference Pulse Form

Use the tollowing user constants to select the reference pulse torm used

= :Input PULS CN1-7 Reference Pulse Input Position Control

- :input /PULS CN1-8 Reference Pulse Input Position Control
—_— . e

— Input SIGN CN1-11 Reference Code Input Position Control

— ;Input /SIGN CN1-12 Reference Code Input Position Control |

The Servomotor only rotates at an angle proportional to the mput pulse

i Pn2000 Reference Pulse Form | Factory : Position Controﬂ
‘ ‘ Settlng i i

Set reference pulse torm mput w the Servopack tiom the host contoller

Host
Position
controller reference Servopack
pulse
JI PULS
¥ CN1 v
M oo
SIGN

Since the 1eference pulse loim can be selected from among those hsted below. set one according

1o host contioller specifications

User Reference Input Pulse Logic , Forward Rotation !Reverse Rotation Reference
Constant Pulse Form Multiplier . Reference ;
PN200 0 | s
1 : !
: z s - [Positiv FLLS non P !
Q Sign + pulse ]P( silive PLLS _nnn_ e i
tram ogie = — an :
. I 1 !
I LCW puls _ PULS PULS -
) : cw PU]\e * : iCN T T oW o YR N | S B
! COW pulse SIGH SIGN
iCN1 113 ICN* 10y Low
T\m rhase pulse | x| buLs 2
: UL —
i Iram with 90° : ; ON T — L L
, ph e ditferenual *= sign L0 LT L
: iCN1 "1
| 4 x4
: 3 Sign + pulse - Negalive F',JQ-‘S_,_I T | | PU'—‘ 1l
: e )
! uar ' ]Ogl(, ! SIGh Low SIGN — Hgn |
| : (CN- 113 iCNT 11} |
1
: o _ PULE PULS LU
| 6 CW ]'.]U.]SL + ! N 7 Higk iON1 72
' CCW pulse . sisN T U SGN _I—H'S"— |
| ICNT 11; | 1CN1 11
: I o . :
7 Two-phase pulse x1 ! . i PuLs —H—
- PJLS =]
train with 90° " O 7 I . et L L ‘
h N haos _ |
phise ditterennal sEN L ' Sé';:'\- i e B
_ TNy T iCN1 1)
g xd |
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Input Pulse Multiplier

5= x 4
Number of
Servomotor £ % 2
move pulses
25 x 1
PULS * Input reference pulse

e\ T T
SIGN i .
(CN1-11} ———l—j_l'——J
The 1nput pulse multiplier junction can be used 1t the 1eterence form1s a two-phase pulse tramn

with a 90° phase differenual The elecuonic gear function can also be used to convert input

pulses

Example of I/O Signal Generation Timing

Servo ON : N i
Qezass \ e e mres
= 305
Baseblock e ; Tl 2sess
Swner aser corsiant
' 2r536 15 se"ic 3
o — " 132 20
Sign-pulse ;! e ~
e O . EETT) I Y EEOR Y FONRNENN 1)1 1111y S
: H
et ] L_J———,__I—L L' 2156529
: ' [ T2 20
PG pulse : A e .
\PBG ___M..I_._‘I ] [ l I L.
i
56?1 —— +'; ——d- &
- ON CN
CiR - T

Note 1 The inteival frem the tme ihe se1vo ON signal 5= rumed OY unul a seference pulse 15 mput must be at
ieast 40 ni» Otherwase the reference pulse mav net be input

2 The ener counter dear s:gnal inust be ON ter at lease 20 us

M
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Reference Pulse Input Signal Timing

Reference Pulse Form

Electrical Specifications

Remarks

-8ignh + pulse train input SIGN -z ‘ 2 =01 s Sign (SIGINY
((SIGN + PULS signal) = N B Y

PULS /‘\_/‘\_ BOTE0Is H = Forward reterence
| Maximum reference VLS5 :—1" ol e 41516 > 1 L = Rev
!frequency 500 kpps LAt Jus . L = Reverse reterence
: S, an - = <
-(200-kpps open-collector AL e 210w
output) (UT) % 100 £ 50 %
iCW pulse and CCW pulse e .2 =01 us -
i Maximum reference 3 >3us
frequency 500 kpps cew t2 Z 2 10us
. (200-kpps open-collector cw RE
S)utput';p P Forward Qeverse (~/T) x 100 < 50

. Two-phase pulse train with
-90° phase differential (A
| phase + B phase)

A phase

[ Maximum reference
frequency x 1 500 kpps

i {200-kpps open-collector
“output)

X2 400 kpps
" x4 200 kpps

3 phase—

8} 2

-i*ﬂl

Jm1

T
T
Forwars Fevarse
raferarae | e'arence
LI
B phase lzazs Bpraselags A

Apnase oy 807 2nase by 907

tl 2501 us

12 10us

(=T x 100=50%

User constant

"Pn200 015 used 1o

swiich the input pulse

; muluphier mode

B Error Counter Clear Input

The procedure for Lleaning the enior counter 1s described below

= I;nput CLR CN1-15

- l;nput /CLR CN1-14

Clear Input

Position Control

Clear Input

: Position Control

The following occur when the CLR si1gnal 15 set 10 hugh level

Servopack

CLR

_lCIea.-

Pgsitor ocp
arcreoanter

¢ The error counter 1nvde the Servopack 1s set to O

¢ Position loop control 1s prolubited

Use this signal 1o clear the ennor counter trom the host controller or select the following clear

operation through user constant Pn200 |

~ Pn200 1

| Error Counter Clear Signal Form

i Factory
| Seiting
i
|

0

Position Control |

Select the pulse [orm for the ertor counter clear signal CLR (CN1-135)

5.2
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Pn2001 Description Clear Timing
Setling
0 . Clears the enor counter when the CLR CLR
signal goes high (CN1-15) | High
'Error pulses do not accuimulate as long Cleared state
as the signal remains high
1 Clears the errot counter on the nsing
; SR CLR High
| edge of the CLR signal (CN1-15) A g
Clears the error counter only once on Cieared only once at this point
I the nsing edge ot the CLR s1gnal
2 Clears the eiror vounter when the CLR
signal goes low Cé-& L tow
(CN1-15) ’ Cleared state
Error pulses do not accumulate as long -
-as the signal remains low
i
3 Ciears the enor countes on the falling

ledge of the CLR ~igrdl

Clears the eiror counrer only once on
the 1alhing edge of the CLR signal

CLR Low
Y a

(CN1-15

Cleared only once at this point




52 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 posinion contiol loop 1n the host controller

These outputs
explained here

Servopack Host controller
(Servomotor)
. CNZ Chi
Encoder
Pnasa A
Senal zata — »
PG} F_"_:'q““q"’ Pnass B >
varg Pnase C N
£ifut hl

The output cucuit 1s for hne-dnver output Connect each signal lme according to the following
cireut diagram

Servopack Host controller
Line receiver
Phase A CN- 33 | pa a
AD 2 3_.. Phasa
PAD ID [ D . A
Phase B < PB a .
© ’ & [=—> Prasg
Ch138 |paC :F [ D ; 8
Y o
Phase C N1 79 - R
PCO A 10 .-
— [=—— Phasg|
N1 2¢ |fPCO ¢P g C
= Choke
al & 116 oo
O'\-’ —\r +5V
I +
TN +
}‘ ! ‘ b v
Smogothing
O“' l Py
Cor-aztor coil Sueld capacra

: P indicates twisted-pair wires Apphcable ine receiver SN75175 manufactured by Texas
Instruments Inc . MC3486 or the equivalent

R (terminaton 220 to 470 Q
C (decoupling capaciton 0 I uF

4 Dividing

Dividing means converung an mput pulse wram from the encoder moeunted on the Servomotor according to the preset
P £ putp 2
pulse density and cutputuing the cenmverted pulse The umts are pulses per reveluton
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52 3 Using the Encoder Signal Cutput

B 1/O Signals

/0 signals are described below

Control. i
Position Control

Tuﬁut — /PAO CN1-34 Encoder Qutput Phase /A Speed/Torque
Control,
Posittion Control

Qutput — PBO CN1-35 Encoder Output Phase B Speed/Torque !
Control,
! Posttion Control |

Qutput — /PBO CN1-36 Encoder Qutput 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 J

Output — PAO CN1-33 Encoder Output Phase A Speed/Torgque I
i

Divided encoder signals are output

Always connedt these signal tetmunals when a position loop 15 formed in the host controller for

position contiol

Set a dividing 1auo at the fellowing user constamt

PG Dividing Ratio | Pri201

The dividing rauio seting 1s not1elted to the gear ratio setung (Pn202 and 203) for the Servopack

electronic gear function duiing position centrol

Output Phase Form
For~ard «— 90° Reverse «—90°
rotation ~ rotation

Phase A 1 Phase A l__l ‘_[

Phase B |__| l_ Phase B —| I-—l I__]
Phase C ——-I_-i—— Phase C —J_I—

» t

5.24
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—» Input SEN CN1-4 SEN Signal Input :Speed/Torque
E Control
— Input SG CN1-2 Signal Ground | Speed/Torque
Control !
Ou:tput — PSO CN1-48 Encoder Output Phase S Speed/Torque |
; Control,
. i Position Control
Ou:tput — /PSO CN1-49 Encoder Qutput Phase /S Speed/Torque
’ Control,
X Position Control
— input BAT (+) CN1-21 Battery (+) Speed/Torque
’ Control, |
; Position Control
—> Input BAT (=) CN1-22 Battery (=) ! Speed/Torque
I Control,
i | Position Control

Use SEN to BAT (- signals for absolute encoders See 5 7 Absolute Encoder for more detatls

Ouiput — 5G CN1-1 Single Ground lSpeeleorque
‘Control,
Position Control

5G Connect to O V on the host contioller

IMPORTANT When using the Servopack phase C puise signal to return to the machine ongin always wm the Servomotor
at least twice belvie starting the onginetun operwion It the contiguration of the mechanical system prevents
turming the Servomotor belore the ongin 1etutn opetatton then perform the ongin return operation at a Servo-
motor speed of 600 1/mun or below The phase C pulse signal mav not be correctly output 1f the Servomotor
1s turned faster than 600 rfmin

H

B Pulse Divider Setting

Set the pulse dividing 1atiw in the lolfowing user constant

Pn201 PG Divider Unit Setting | Factory |Speed/Torque
P/R Range: Setting Control,

16 to 16384 16384 Position Control
|

Set the number of pulses for PG vutput signals (PAG. /PAQ. PBO. /PBO) externally output

Cutputterminals pap {CN1-33)
‘PAO (CN1-34)

Servopack : =
Servomotor PBO (CN1-35)
encoder PBO {CN1-36)
Frequercy
@ »| division Ph=ase A Output
Phase B
Serial
data

Pulses from the Servomotor encoder iPGrare divided by the preset number of pulses before be-

g outpul
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The number of output pulses pel 1evolution 1s set at this user constant Set the value using the

reference units of the equipment o1 the controller used

The setting range varies with the encoder used

Setting Presetvalue 16
Example PAO LU
PEQILLLUUUVLUUUULAnnnns
I+ *
1 revolution
Servomotor Model and | Resolution | Number of Encoder ! Sethng Range
Encoder (Bits) Pulses Per Revolution
Specifications : {P/R) i ;
P | 1
A : 13 2048 PR | 16 10 2048
B 1 16 16384 P/IR 16 w0 16384
C:z |7 32768 P/R i

0 INFO 1 1. Turn OFF power once and turn ON ugain atter changing the user constant

2. A ]3-bit encoder will run at 2048 P/R even 1t the ~etung at Pn201 1s set hugher than 2049

5.2.4 Sequence I/O Signals

Sequence /O wignals are used ta contro] Servopack operanion Connect these signal terminals

as tequued

B Input Signal Connections

Connect the sequence mput signals as shown below

110 power Servopack
supply
T 24V
~24% N LCN147 33+ Photocoupler
Host controller LELLY o LA

Fl

26
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IMPORTANT

Provide an external input power supply the Servopack does not have an internal 24-V power supply

* External power supply specitications 24 21 VDC, 50 mA man
Yaskawa recommends using the same external power supply as that used for output circunts The allowable
vollage range tor the 24-V sequence input arcnt power supply 15 11 to 25 V Although a 12-V power supply
can be used contact laults can easily oceur tor relays and other mechanical contacts under low currents Con-
hirm the charactenistics of relays and other mechamcal contacts before using a 12-V power supply

The tunction allocauon tor sequence input signal circuits can be changed

See 5 3 3 Inpur Corcurr Signal Allocation tor more details

- I'nput +24VIN CN1-47 External /O Power Supply Input  : Speed/Torque
‘ c
; ontrol,
| Position Control

The external power supply mput teiminal 1s common to sequence input signals

Servopack

170 power supply

—22v
T .
I T 24 v IN

b CN1 47

Connect an external ‘O power supply

Contact input signals /S-ON {CN1-40y
/P-CON (CN1-41}

P-OT(CN1-42)

N-OT (CN1-43)

fALM-RST (CN1-44)

/P-CL (CN1-45)

/N-CLL (CN1-46)
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52 5 Using the Electronic Gear Function

B Output Signal Connections

Connect the sequenw.e oulput signals as shown in the following figure

Servopack 170 power supply
Sequence output signalg are T -ZANT OV
used to Indicate Servonack Protocsup et tﬂ_&’ﬂ .
cperating status M T TR St ¢
¢ :_+_;—<|55-"'-'an‘axn L
oy - foy
. 25 SR ' ﬁ T |
Photocoupler outpus ! o oya
per output - DTGONT o e
Maximum operating L
voltage 0 VDC TGON-
Maximum output current | SEDv —yrey
S DO = ppv-
! ; . '
oo i
27| ALD" L,
Ko 7
20— max ;
Open-collector cutput | o e D
per output et D
Maximurm gperatirg :—' | ﬁ
voltage 30 VOC ; 403 >—
Maximum output current : K 1lse e
20 mA DC ; 1 Host sonrslar
i Vo ¥

IMPORTANT ! Provide a separate exrernal 140 power suppv the Servopack does not have aninterral 24-V power supply Yas-
Lawa recommends using the same type of exteral power supply a< that used tor put cireutts

Function allocation for some sequence output signal circuts can be changed

See 5 34 Ouipaet Cricar Signal Alfocanion 1o mote detuls

5.2.5 Using the Electronic Gear Function

The electioniv gear iunction enahles the Servomotor travel distance per input reference pulse 10
be set 10 any vafue Itallows the hostcontroller generaung pulses to be used tor Lontrol without

having to conudel the equipment gear 1auo o1 the number of encoder pulses

When the Electronic Gear When the Electronic Gear
Function 1s Not Used Function 1s Used

¥Wowo ecs

- Rete-zrce urs 1 u™
o [= o o v e e S 0 A8 S S 0

Workziste No o ercoder ouses - ®
I:l \ 25_;_§ e Ba! screw plchk AmniC 24 Ai
—— 7 I 1= - Equipment corditions and reference
/Sd]r L | q. P I for th o
\o of encode- oL Ses I L o | units must be defined for the electronic
Bakiscrew plem b 224 ot ! gear function beforehand

T¢ rove a workpiece 10 mm (S 39 1)

1 revolution 1s 6 mm Therefora

13 — 6 = 1 6686 -evoluticns

' 2048 x 4 purses 1s 1 revolution Trerefore,
1 6666 = 2048 » 4 = 13653 pulses | 101& = 10000 pulses

| To move a workeiece 10 mm (0 39 in)
Retference unit1s 1um Therelore

HA
. 13563 pulses are inpu® as refe-ences
! The equaton mus* be calcu'ated at the
' host controter
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Bl Setting the Electronic Gear
Calculate the electronic gea tatio (B/A) using the following procedure, and set the values 1n user
constants Pn2{)2 and 203
1. Check equipment specihications
[tems 1elated 10 the elecuonie gear
e Decelcration tauo
¢ Ball serew piich

» Pulley diameter

1

Ball scre'_-v pitch

=[ Beceleratior: ratio
2. Check the number of encoder pulses for the SGMOH Servomotor

! Servomotor Model and ° Encoder Type " Number of Encoder i
-Encoder Specifications Pulses Per Revolution
' {P/R}
A Inciemental encoder 13-bu 2048
B 16-bit 16384
C 17t 32768
1 Abso'ute encoder 16-tut ©o 16384 |
2 , 13-bit T 32768

0 INFO | The numbet o1 bits represenung the resoluuen ot the applicable encoder 1s not the same as the number ot encod-
— e1 signal pulsas 14 and B phase} output ltom the Servoepack

3 Deteinune the 1eference unit used
A reterence unit 15 the minimum posttion data unit used 1o move aload (Mimimum unit of
reterence hrom the host vontroller )

To move a table in 0 021 mm unis

Reference unit (1G] mm
—>

L1

Determine the reference unit according to
equipment specifications and positioning accuracy

4EXAMPLEp e 001 mm Q0004 in), 0001 mm. O 17.001 inch
A reference unit of one pulse moves the load by one reterence unit

e When the 1elerence unit v 1 um
[t a teference ot 30000 units 1s mput. the load moves 530 mm ¢1 97 1nd (50000 x 1pm)
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5 2 5 Using the Electronic Gear Function

4 Determine the load travel distunce pet load shatt revolution 1n reference units

Travel distance per load shaft revolution
Reference unit

Travel distance per load shaft revolution {1eleience umty =

4EXAMPLEp e When the ball screw puch s 5 mm (0 20 1n) and the reference unit1s 0001 mm

ﬁ = 5000 (referencefigureuniti

Ball Screw : Disc Table ) Belt and Pulley

Load shaft «—» p

Vi )
\G¥i O
P Pitch Load shaft 4 D Pulley

P L1 revolution = ——10
referencefigy reference unit ! reference unit

Load shaft 0, ‘

1figurerevolution = 1figLrerevo ution =

5 Electronie gear ratio 1s given as {%

n
m
whete m 1s the totatien of the motar and n s the rotatnon of the load shatt.

It the decelerator 1au0 of the motor and the load shaft 1s given as

Nuo ol emeoder pulses X 4 m

B
Elecuonte gear ratio {5 | = . — -
v £ l»\] Travel distance per load shaft revolunon (reference unity - 0

Make sure the electromc gear rauo satishies the ohowing condiion

" IMPORTANT

(0] £ Electronic gem rallohalrllrlc[%] = 100

The Servopack will noi work properiy it the electronic gear rato 1s eutside this range In this case modity the
load contiguration o1 1efererce unit

6. Set the user constants

Reduce the electronie gear muu(%] 1o the lower terms so that both A and B are integers

smaller than 63335, then ~et A and B in the 1espettive user constants

PR202 Electror:c Gear

(E) e ‘ Ratio iNumerator}

— | Pn20a Electronic Gear
i Ratio iDencminator}

That 1s all that 1 1equited w set the eleciionie gear 1au0

Pn202 |Electronic Gear Ratic Unit I Setting  Factory I Position Control -

{(Numerator) None Range i Setting :

1 to 65535 i 4 |

. Pn203 °Electronic Gear Ratio " Unit | Setting | Factory  Position Control .

| ' ’ ; ;
I _{Denominator) None ' Range Setting |
1 to 65535 1 |

Set the elecuome gear rate according to equipment specifications

,



5 2 Settings According to Host Controller

SGDM Servopack
SGM_H Servomotor
Reference

Ezc'ronic
O,

mputpulse M gear A

k 4

pdlry)

N
BY > Pn202

. < hairl (— =
Elecuonic gear ranohairline _\) Pnz203

¢ B = [{Number of encoder puises) x 4] x [motor speed]

* A =[Reference unus (navel distance per load shaft revelution)] x [1oad shaft revolution
speed]

B Electronic Gear Setting Examples
The following examples show electronic gear setungs tor different load mechansms

Ball Screws

Reference unit 0 001 mm

Load shaft
Shairinemm
| = S APIIenn
ko E ﬁ Travel distance per load shaft revolution 0 00Tharinemm 6000
13 bt riccemer-a Ball screw plca S~ i 24 =i

encoder i

Electronic gear rat:ohanrlme(%] = 20;803 : )1< 1 gnggg

Preset L Pn202 | 8192
} Values Pn203 6000
Circular Tables
Reference unit 0 1°
Deceleration 260"
ratio 31 Travel distance per load shaft revolutionhairine = — =
Load shaft Inc tal encoder
remen 4
: ine/B) — 2048 x 4 x 3 _ Pn202
13-bit Electocnic gear ratlohalrrne(A] 3600 % 1 Pn203
Preset Pn202 24576
Values Pn203 3600

Belts and Pulleys

Reference uit 0 0254 mm {0 0010 1) .
3 14hairiine x hairing100h
I =
Load shaft Travel distance per load shaft revolution 0 0254harmemm

By _ 1024hairline x_hairlingdhs
Deceleration Al

Pulley diameter

12362harrline x
ratio 241
$100mm _ 98304 _ 49152

Set a PG dividing ratio equivalent 12362 61810

to 1024 P/R for the absolute

encoder
Preset Pn202 ' 49152
Values

Pn203 | 61810

-
i
v
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52 6 Contact Input Speed Contiol

B Control Block Diagram

The following diagram tltustrates a conuol block for position control

Servopack (positon control]

Srecs Pracs poqos

D fe-erniztor||Feas B
torward gar A

Prmary
123 “ilte~

PA2J

6 Zras adziton
Raf PAg3c 0 ;jt— rge
puelseerence X >r1cg Servomotor
> X2 Srror | ko Speed || Current] |
X4 _| counter loop loop
1
1
PG
PG signal -
cutput — Encoder

5.2.6 Contact Input Speed Control

The contact input speed contiol function provides easy-1o-use speed control [t allows the user

to mmnally set thiee ditferent motor speeds with user constants. selectone of the speeds externally
by contact mput and opelate the Servomoto

Servepack

P CON 22D I 50

W

Contact
Input

External spaed
setting devices 2Nt
pulse gereraters
are not ~equirad

[ BN |

CN- 45

Speed selecton

SEEED ¢ Crids

SPEEDZ  Pn332

IDZEDE PA33

User constants

A
'
20

(]

Servomotor

Tre Servomotor operates at
the spsed setin the user
constant
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M Using Contact Input Speed Control

Follow steps 1 1o 3 below to use the contact input speed contrel function

1. Setcontact input speed Lontrol as shown below

Pno0cC 1 Control Mode Selection | Factory Speed/Torque
| Setting Control,
0 Position Control

The speed can be conuolled via contact inputs

Servopack
—0 O—| S0 cperated ( )
— |at *he IntaTaty
0 0 }ser 5zeed
_o o_
Servomctor
Contact
|nput S2EED
SFEED 2
SPEED 3

Meanings tor the fellowing signals change when the contact imput speed control function

15 used
| Pno000 1 | Description Input Signal
, Setting
| :
| 0,1,2,7,8.9, Contactinpui ;/P-CONCNI-41) . Used 1o swatch between P and
iA, B ~peed control PI control
“tunction not -
used {P-CL1ICN1-43) Used 10 switch between tor-
ward external torque limit O\
and OFF
IN-CLCN1-46) Used to switch berween re-
verse external torque limit ON
and OFF
3,4,5,6 Contact mput | /P-CON /P-CL /N-CL Speed setung
speed contiul i{SPD-Di i 1/SPD-A) {/SPD-B)
tunction used g ;
i i Duecuon of 0 | ) 0 reterence.
* lotation ' elc
0 Forward 0 1 SPEED |
| Reveise | ! (Pn301)
| 1 1 SPEED 2
[ i (Pn302)
1 0 | SPEED 3
- (Pn303)

Note 1 O OFF thigh levelr 1 ON tlow leveli
2 /P-CON /P-CL and /N-CL tunctions ditfer trom those 1n the table above
when Pn000 Th=<etto 3 4 5 or 6 The funcuon 1s switched automaucally
when Pn50A Gissetw 0
3  The/SPD-D /SPD-A and /SPD-B signals can be used only when signals are
allocated 1o the input cucuits See 3 3 3 Inpur Circunt Signal Aliocanon

4
-t
)
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2. Set the motor speeds with the tollowing user constants

‘ Pn301 Speed 1(SPEED1) Unt | Setng : Factory |Speed Control
.{Contact input Speed - Range Setting
:
|°°""°') . 0to 10000 100
Pn302 |Speed2(SPEED 2) Uit Setting Factory Speed Control
i "(Contact Input Speed - Range . Setting
‘ Control) | 0to 10000 200
| Pn3os i Speed 3 (SPEED 3) Unit Setting Factory  Speed Control
(Contact Input Speed P Range. Setting
Control) | 01010000 . 300 |

These user vonstants are used 1o set motor speeds when the contact input speed control func-
nion 1s selected If the setting 15 higher than the maximum motor speed of the Servomolor.
then the Servomotor will rotate at 1ts maximum speed

Contact Input Speed Control
Servopack

C o Ser-—'ol-:-;e—'
= | assatthe —‘( :)
__9_ mt2mraly

Servomotor

W lw

Speed selection input signals /P-CL{SPD-A)(CN1-45) and /N-CL{/SPD-B1(CN1-46) and
the rotation direction selection signal /P-CON (/SPD-D)(CN1-411 enable the Servomotor
1o run at the pieset speeds

3. Set the soft «tait ume

Pn305 Soft Start Acceleration | Umit | Setting Factory. | Speed Control
Time ' Range ; Setting
ms
: i 0to 10000 0
Pn306 |Soft Start Deceleration ; Unit Setting Factory ;Speed Control
"Time Range Setting.
ms
i : 0 to 10000 | 0

The Servopack internal speed relerence controls speed by applying this acceleration setting

Speed |
reference
Scoft start

/:Maxlmum spaed

Servopack |
internal speed !
reference fe—]

Pn305 Sets this tme interval

Maximum speed .

v ———

Pn306 Sets this ime interval M—

n

.3y



52 Settings According to Host Controller

Smooth speed contiol can be pertormed by inputting a progresstve speed reference or using
contact input speed contiol Set each constant to O for nermal speed connol

Set each user constant 1o the tollowing ume intervals
* Pn205 Time interval from when the Servomotor starts until 1t reaches maximum speed

¢ Pn30¢ Timenterval irom when the Servomotor maximum speed unul it stops

Operation by Contact Input Speed Control

The following desciibes operaton by contact input speed control

Start and Stop

The following 1nput signals are used 10 stait and stop the Servomoton

- I:nput /P-CL CN1-45 Speed Selection 1 5 Speed/Torque
“Control,

(Forward External Torque Limit Position Control

Input)

E
- I:nput /N-CL CN1-46 Speed Selection 2 - Speed/Torque
E Control,
1

{Reverse External Torque Limit

| Position Control
Input) d

® Use the tollowing table when contact input speed control 1s used

Contact Signal User Selected Speed I
Constant :
. !
/P-CON(/SPD-D) /P-CL | /N-CL : Pn000 1
(/SPD-A) {(/SPD-B)
- : 0 ¢ 3 Stopped by an internal

speed reference of O |

4 ! Analog speed reterence
(V.REF) input

5 Pulse reterence input
fposition control}

| 6 " Analog torque reference
| | | tnput (torque control)

D-recuion of | 0 | 1 !3 156 SPEED | (Pn301
1otaton : : ' Common
1 1 SPEED 2 (Pn302)
: ¢ Forwad )
| Reverse I 0 | iSPEED 3iPn303:

Note 1. 0 OFF rhugh level: | ON tlow leveh

2 Input signals indicated by the honizontal bar (-1 are opuional

® When contactinput speed contrel 1s not used. input signals are used as external torgue limit
mnputs

N
'

-
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5 2 6 Contact tnput Speed Control

OM’ The contact input speed cortrol funchion 1s used onlv when aignals are allocated 10 /SPD-D /SPD-A and /SPD-

— B

Direction of Rotation Selection

The mput signal /P-CON(/SPD-D) 15 used to specify the direction of Servomotor rotauon

Propertional Control Reference,  Speed/Torque
Control,
Posrtion Control

— Input P-CON CN1-41

etc

® When contact input speed contiol 15 used. the mput signal /P-CON (/SPD-D) specifies the

direction of Servomotor rotation

{P-CON {/SPD-D) i Meaning
f} Forw ud 1otation :

1 Reveie rotativn

Note (0 OFF thrgh ievelt | ON tow [eveli
® When contact input speed contiol s notused the /P-CON signal 1s used tor propertional con-

trol. zero clamping. and teique/speed control witching

-,
2
2



52 Settings According to Host Controller

B Example of Contact Input Speed Control Operation

The following example shows operation by contactinput speed control Using the soft start func-
uon reduces physical shock when the speed 1s changed

Contact Input Speed Control

Motor speed

Speec 3
SSEED 3 [~
* Set acceleration and
PEED 2 deceleration at Pn305 and
+SPEEDZ - Pn306 (soft start imes)
Speaa 1
+SPEED 1 |-
- Steo
o)
-$PEED1 |-
-3PEED2 |-
-8°EEC 3 |-

K HEBO A
P L S0 Al e —Trr l oN on l CFF 1 OF I on on l OFF
! ] 1
i 1 1
N CL i/SPD B; o y 4
A OFF oy 1 o oFF | OFF Lon l ON ' OFF | OFF
1

o 1
ON 1 ON : O\ I CFF  OFF | OFF | OFF OFF

‘P CON IiSPD D3 d

IMPORTANT The soft start function 15 available only when contact input speed control 1s used with Pn000 1 sett0 5 and s
: not available when a pulse reference 1nput 1~ used 1f Contact Input Speed Control Mode ts switched to Pulse

Relerence Input Mode wiile the Seivomotor 15 operating at speed | speed 2. or speed 3 the Servopack will
not receive a reference pulse unul the posiioning completed signal /COIN 1s output Always start pulse refer-
ence oulput trom the host controller atter i posioning completed signal 15 output irom the Servopack

Signal Generation Timing for Posiion Control

Motor Speed ':
1
0 rimin v ]

1 1 1 i
; ! ! ! g o
/COIN . . : ‘!___j ||

\ ! b 3N a
Puise ! : : . 'l—I_L T
Reference : : ' —t t1 —o—let1
/P-CL {/SPD-A) OFF + ON 1 ON OFF \  OFF
/N-CL (/SPD-B) ON ! ON ! OFF ! OFF ' ON
Selected Speed | Speed { Speed2 ! Speed3 ! Pulse reference l Speed 1

t1 > 2ms

Note 1. The above higure 1llustrates signal generation tming when the soft start func-
tion 15 used
2 The value ot 11 15 not aftected by the use of the soft start funcion A maw-
mum 2-ms delay occurs when the /PC-Li/SPD-A) or /N-CL(/SPD-B) signai
15 read

Fl
'
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52 7 Using Torque Contro!

5.2.7 Using Torque Control

The SGDM Servopack limits torgue as shown below

Level 1 Limits maximum cutput torgue 1o protect the equipment or workplece

Level 2 Limuts torque after the Servomotor moves the equipment to a specified position (in-
ternal totgue hrmit}

Level 3 Always control 1orque 1ather than speed output

Level 4 Switches between speed and totque control

The following descuibes uses for levels 2 and 4 1n the torque control function

B Torque Control Selection

Set 1n the tollowing user constants to select level 3 or 4 torque control

Pnooo 1 ‘Control Method Selection Factory %SpeedIT orque
Setting ' Control,

0 Position Control

A torque reference 1s input from the host controller 1o the Servopack in order to control torque

il
7 d



52 Settings According to Host Controller

Application Examples
® Tension control

® Pressuie control

Pnooo 1 Control Mode ]
2 Torgue Control :
" This 15 a dedicated Torque Control Mode Servopack ‘
* A torque reference 15 mput trom T-REF iCN1-9) :-gf?rléﬁce TREF | cnvg :
* Speed reference input V-REF (CIN1-3} cannot be used tor Speed v REF !
speed control 1f Pn002 115 set to 1 limit - CN= 5 |
* Liser constant Pnd407 can be used tor maximum speed con- :
| ol !
Application Example Servomotor Searvopack :
Tension control |
9 [ Torque Control <—> Speed Control (Analog Reference)
Servopack
Swilches between toique and speed contiol Speed -
: reference VREF | e s
. * V-REF (CNi-51nputs a speed reference o1 speed lnmnt Torque Trer
* T-REF (CN1-9} 1nputs a torque reference torque fzed-tor- reference ChN19
I ward reference or toigue hmit depending en the control Speed and P CON
mode torque =] cN1m
_ reference oG SEL:
* /P-CON (/C-SEL%CN1-411 15 used to switch between torque switching

and speed control

"CNI1-4115 open * Torque contro}
'CN1-411s 0V “Speed contol

Torque Control When /P-CON (/C-SEL) 1s OFF

, * The T-REF reterence contrels toque
, * V-REF can be used to hmit Servomotor speed when Pn002 |
 assetto 1 V-REF voltage (+) it Servomotor speed during
,  torward and reverse rotation
» User constant Pn4(07 can be used to limit the maximum Ser-
vomotor speed
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52 7 Using Torque Controf

ward speed control

PnO00 1 | Control Method
9 Speed Control When /P-CON (/C-SEL) 1s ON

- Set the user constant Pn002 0 as ~hown beiow

| User Constant Speed Reference = Torque Reference Remarks

Co Pno02 0 . Input Input :
I | (V-REF) (CN1-5,6) | (T-REF) (CN1-9,10) i

; I 0 | Speed control

! “Speed reterence ' Cannot be used

1 Torque limut speed control by analog voltage ref- | See 5 2 10 for more de-
) serence “tanls on torque hmit |
i Speed reference Torque himnt ;sPeed control by analog
voltage reference

' 2 Speed control with torque teed-torward See 5 2 § for more de-
‘ — - tails on torgue feed-for- ‘
| Speed reterence Torque feed-forward

8 Position Control — Torque Control
Can be used 1o swiich betweer speed {contict reterencet dand lorque Lontrol
s /P-CON (/C-SEL¥CNIE-41115 used to switch contiol !
T |
CN1-41 15 open Postlion control ) |
CN1-411s0V “Torque contiol [
i !
Position Control When /P-con (/C-SEL} is ON
" Set the user constant Pn002 0 as shown below
User Constant : Torque Reference Input Remarks
PnQo2 0 (T-REF) (CN1-9,10) L |
| 0 Position control '
Cannol be used
1 i Torque hmit posiuon contref by analog voltage See 5 2 10 for more de-
reference tails on torque limut
i [ position control by ana-
i [ Torque Iimit . .
| log voltage reference
I 2 Position controb with toique feed-torward “See 5 2 8 for more de-
: : : 1a1ls on torque feed-for-
: - Torque teed-torward i .
i i ' ward position control
| 6 Speed Control {Contact Reference) — Torque Control

.Can be used to switch between speed (contact1eierence! and torque comntrol

» JP-CON (/C-SELKCN1-431 and /N-CL{SPD-BHCN1-46) are used to swiich control
/P-CL {(/fSPD-A) | [N-CL{/SPD-B) ! - 0 OFF
CN1-45 | CN1-46 L on
0 | 0 Torque control
' 0 : 1 i Speed control :
! i : {Contact reference!
1 | 0

Note Input signal /C-SEL can be used only when a signal 1s allocated to the mput uircun See 5 2 3 Input Crrcunt

Stenal Allocanion

»
=
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B Input Signals

Torque Reference Inputs

The following iput signals aie u~ed to1 torque control

Servopack
TR=F N1 S
Terque refersres o { G P L Tergus
{Anang vclage irp.ti = Ao B siarerce
¥ 3EF ourg
Speac refe-erce rpat { s Speaz
{Anaiog vcage irpL'i =u Y | rgfarerca

y

IP rspreserts w s'ed 2anr wgs

— Input T-REF CN1-9 Torque Reference Input

Speed/Torque
Control

Reference Input

i
}
— inpul SG CN1-10 Signal Ground for the Torque

_Speed/Torque
j Control

These signals are used when taique control 1s selected

Servometor torque 1s controlled so that 1t1s proporuonal 1o the input voltage between T-REF and

SG

12

our ~chage V-

Faclovy settirg

s 1he slope is set to Pn400
® Factory Sewings
Pnd00 = 30 This setting means that 3 V 1s cquivalent to the rated wo1que

4EXAMPLEp +3 ¥V wnput Rated torque n the torward duection
+9 V¥V mput 300% of rated torque n the forward direction

-0 3 Vnput 10% of rated toique 1n the teverse direction
User constant Pn400 van be used 1o <hange the voltage input range

® Example of an Input Circunt

——_—
ATIA 12 W min

2y - REF

2l
[ ¥
5G

TN 1D

* Always use twisted-pait cables for noise control

* Recommended variable resistor Model 25HP-10B manutfactumed by Sakae Tsushin Ko-

gvo Co Lad

-l
]
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527 Using Torque Control

Speed Reference Inputs

Referto321

Using the /P-CON Signal

— Input /P-CON CN1-41 Proportiona! Control, etc Speed/Torque |
Control, )
Position Control

The funcuion ot the input signal /P-CON vanies with the setting at Pn000 |

Servopack

P and Pl control switching

Zero clamp ONAOFF switching
/P-CON 12 |
—0 6 o— Inhibit ON!OFF switching I

ﬁfontrol mode switching |
f rotat ch
(PrOGO 1) Direction of rotation switching J

Pn000 1 Setting /P-CON Function
01 Switches between P iproportional and PI (preportional-integral’ control
2 ot e '
I 3136 Switches the duection of rotation in Comact Input Speed Control Mode
TEY Switches the conmnoi mode
A Turns ON/OFF zeio clamp i
B Turns ir'nbes ON/OFF

0 INFO ‘ The ‘P-CON signal lunction switches autontanic lly when Pn30A Qs setto 0

B User Constant

The tollowing user constant 1s used fon torque control Set the user constant according to the ser-

v system used

| Pnago i Torque Unit Setting Factory [Speed/Torgue ;
: I
geflirence Input 01 Virated | Range Setting Control :

i a torque | 10to 100 30

The user constant sets the voltage tange tot toique reference input T-REF (CN1-9) according to

the output form of the host conneller or external Carcuit

The factory setung 1s 30, so the 1ated wique output1s 3V (30 x 0 1

h

s

I
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52 Settings According to Host Controiler

Reference torque
Rated torque

T Reference
voltage (v

This reference voltage 1s set

Two speed limut funcuions during toique control are available by the user constant setung as

shown below

Pn002 1 setting

Description

0 Uses speed limit set by Pnd07 finternal speed limit function)

functicns

1 Lises V-REF {(CN1-5 and 6) as external speed limut input and sets speed
-Inn1t by voltage which input to V-REF and Pn300 (external speed limit

Internal speed limit function

. Pn407  Speed Limit during Unit
. Torque Control

rfmin :
. 0to 10000 10000

Setting Factory 'Speedn'orque
Range | Setting. | Control

The user constant sets a motor speed limit when toique control 1s selected

It 15 used to prevent excessive equipment speed during torque control

Since the speed himit detection signal /VLT functions the same 1n torque control as the /CLT s1g-

nal. see 5 / 3 Lumiting Torque where the /CLT signal 1s described

Torque Controi Range
Motor speed

Speed limit

Torque

The maxumum speed of the Seivomotor will be used if Pnd07 1s set to a value igher than the

maxumnum speed of the Servomoto

External speed limit function

This 1s funcoion uses V-REF (CN1-31 as external speed limit input and sets input vollage range

by Pn300 Set the 1ange according 10 host computer and the output state of external circunt

‘ Pn300 |Speed " unit |

_ IReference Input 0 01V/Rated |
-Gam

| | Speed

Setting i Factory .Speed/Torque
Range | Setting:  Control

150103000 600

The factory setung 1s 1% ot the rated motor speed or 6 V

n
-
2
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52 8 Torque Feed-forward Function

([mro [

Punciple of Speed Conuol

Torque reversely proportional 1o the ditference between the speed limit and the speed 1s fed back to return the
~vstem to within the control speed range when the control speed range 15 exceeded The actual motor speed
Hirmt wall thus be 1increased by negative Juads

Motor speed

5.2.8 Torque Feed-forward Function

The torque teed-torward tunction 1 used only n control mode except for torque control

This tuncion ~hoitens positioning tme  ditterennates a speed reference at the host controller to
generaie atoique teed-torwardreterence and ipults this reference together with the speediefer-
ence to the Servopack

Too high a torque teed-torward value will tesult 1n overshooting or undershooting To prevent

this. set the optimum value while observing ~yslem response

Connect a speed reterence signal line 1o V-REF (CN -3 and 6) and a torque feed-forward reter-
ence signal line o T-REF (CNI[-9 and IO

Haos® conrcler 35EM Servooack

Kp Positicn looa gain
Kee Feed-‘orvard gamn

Using the Torque Feed-Forward Function

To use the wique teed-forward tuncuien et the tellowing user constant 1o 2

Pn0020  Speed Control Option Factory iSpeed Control
(T-REF Terminal Allocation) Setting Position Control
. 0
This setiing enablex the torque teed-torward tunction
Pn002 0 Setting Description

0 None

] T-REF terimina! u~ed tor external torgue Iimit mnput

(5]

T-REF zenminal used 1or torque feed-torward input




52 Settings According to Host Controller

The torque feed-forward tunction cannot be used with torque hmiting by analog voltage refer-
ence described in 5 2 10 Using Torque Linuting by Analog Voltage Reference

Setting
Torque teed-torward 15 et using user constant Pnd00

The tactory setting at Pnd00 15 30 [i for example, the torque feed-forward value i1s £3 V. then
torque 1s himed to £100% of the rated torque

Pn400 |Torque i Unit | Setting Factory !Speed Control
Reference Input ! g 1y/Rated Range. Setting. Position Control
Gain Torque 10 to 100 30 i |

5.2.9 Speed Feed-forward Function

The speed fzed-torward function described n this section 1s supported only by the new version of the SGDM
Servopacks (SGDM-D4)

W[inFo 1>

The speed feed-forward funcuion uses analog voltages and is effecuve only for position control

The feed-forward function can be used 1o shorten positioning time The host controller creates
afeed-forwaideterence based on the ditterenual of the position reference Thus reference 1s pro-
vided to the Servopack with the posution 1elelence

Overshoouing and undershooting can 1esult tf oo much teed-forward 1s used Set the opnmum
settings based on the actual 1esponse

The posttion reterence trom the host contioller 1s connected to PULS and SIGN (CN1-7. 8. 11.

and 12) and the speed teed-forward reterence 1s connected 1o V-REF (CN1-5 and 6)

Hcst cort-oler DM Se-venzck

! h
! Cfer :
rertal Se-vorator
Pos bicn . v ——— |_ '
* AT
rafesarca Pr160 I'—fO—DICu 211 o M
Irreg-anc1
| IiPrli;
i L Sceed | -
| calcu'ation |
Encoder

Kp Position loop gain
Kre Feed-forward gain

#l Using the Speed Feed-forward Function

Set the following user constant to 1 to use the analog voliage speed teed-forward function

Factory

- Pn207 1 |Speed Control Option
5 Setting 0

i Position Control :

This setting wall enable the speed feed-torward tunction

n
'

i.
n
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52 10 Torgue Limiting by Analog Voltage Reference, Function 1

Pn207 1 Setting Description

0 No jeed-imrwaid tunction

] V-REF terminal used a spesd teed-forward input

Bl Setting

The speed teed-torward value 1s set in user constant Pn300

The factory setting of Pn300 1s 600. for which a speed feed-forward value of 26 V will preduce
the rated speed

Pn300 |Speed Unit | Setting Factory |Speed/Torque
ngirence Input | 0 01V/Rated Range Setting go:::g:lPosmon
: Speed 150103000 | 600 °

5.2.10 Torque Limiting by Analog Voltage Reference, Function 1

Torque lrmiting by analog voltage reterence limits torque by assigning a torque hmit in an analog
voltage to the T-REF termunal (CN1-9 and [0 It cannot be used tor torque control because the

torque reference input terminal T-REF 1s used as an mmput termenal

Torgue imit value AJ;E@
Pn4g2
Torque imit
Speed loop
Speed reference —p¢ H gan . Torque
rPoton + reference
Integration
iPni01)
Torque imst  Pn403
Speed feedbhack
B Using Torque Limiting by Analog Voltage Reference
To use this tuncuon. set the tollowing user constant to |
| Pn002 0 Speed Control Option i Factory Speed Control.

| :(T-REF Terminal Allocation) Setting Position Control

0 i

This parameter van be used to enable torque hmating by analog voltage reference

Torque limiting cannot be sel sepaiatelv for forward and reverse rotation

Pn002 0 Setting Description

l 0 Nuone

l T-REF tersminal used for external torque fimit mput

2 T-REF termuinal used lor torque teed-forward input

-
i
=

o



5 2 Settings According to Host Controller

Thus funcnon cannot be used with the torque teed-forward funcuon described in 5 2 8 Using the
Torgue Feed-forward Funcnon

B Setting

The torque limit input gain 1s set at user constant Pn400

The tactory setung at Pn4001s 30 It. tor example. the torque hmit 1s £3 V. then torque 1s limited
10 100% of the 1ated torque (A torque value higher than 100% torque 15 clamped at 100% )

Pn4d0 Torque Unit Setting Factory  Speed/Torque ]
; :(F;:Erence input 0 1V/Rated Range Setting: . Control
Torque 1010 100 30 Position Control

5.2.11 Torque Limiting by Analog Voltage Reference, Function 2

o.m’ The torque limiting tunc ion described in this sechion 15 supperted only by the new version ot the SGDM Servo-
packs (SGDM-[OD A3

Torque lmiting by analog voltage 1eference limits torque by assigning a torque limit in an analog
voltage to the T-REF terminals (CN1-9 and 13 This function cannot be used for torque control
because the 1o1que 1eference input tetnmnal T-REF 15 used as an mput termunal 1t the /P-CL si1g-
nal (CN1-45) 15 ON. a forwaid torque Limit 1s applied. and 1f the /N-CL signal (CN1-46) 1s ON,
a reverse torque limit 1s apphed

P-CL
/N-CL 7
LT-REF [
Torque limet value . IMEJ
y Pn402

Torque himit

Speed loop (P-CL ON)
Speed reference —»QO— gain Torque
(Pn1out reference
Integratior]
(PntQ1) P03

Torgue hmit
Speed feedback {{N-CL ON}

Bl Using Torque Limiting by Analog Voltage Reference

To use this functien, set the tollowing user constant to 3

i Pn0020  Speed Control Option . Factory Speed Controt,
(T-REF Terminal Allocation) Setting "Position Control _
| 0 | '

This setting will enable torque lmuting by analog voltage reference. function 2

Fl
Y
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52 11 Torque Limiting by Analog Voltage Reference, Function 2

Pn002 0 Setting

Description

0 None

| | T-REF terminal used for external torque limit input

L]

T-REF te1minal used ior torque feed-forward mnput

(WS

T-REF terminal used for external torque irmung input when P-CL or N-CL
(15 ON

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

ton

Confirm the allocation of input signals when using this function (Reterto 5 3 3 Input Crrcunt

Signal Allocation ) The factory settings are shown 1n the following table

Fom ard torque hrmit apphied  Limue Pnd04 or T-REF 1n-
put whichever 1s smaller

!Forward torque hmit not ap-  ©—
phed 1e normal operauon I
I i

everse torque hmit apphed | Limit Pn403 or T-REF 1n-
| PuL whrchever 1s smaller

-Reverse torque hmit not ap- -
“plied 12 normal operation |

“JP-CL  ON and CN1-45 15 luw
. OFF and CN1-43 1 high
_IN-CL EO\" and CN1-46 15 low
OFF and CN1-36 15 ligh
B Setting

The torque himat input gain 1s set at user constant Pnd00

The factory setung at Pn400 15 30 1. for example. the torque limit1s

1o 100% ot the rated torque

23 V. then torque 1s limited

t Pnaoo Torque
Reference Input

“Gain

Uit Setting Factory Speed/Torque
0 1V/Rated Range Setting ;gg:::z:!Posmon {
Torque 10t0 100 30 | I

The setungs of the tollowing user constants are also vahd The torque hmit will be esther the

torque limit value to1 the analog voltage reterence or the setting of Pn404/Pnd03. whichever1s

smaller
. Pn404 |Forward Unit Setting Factory iSpeedl‘l‘nrque
External Torque o Range Setting Control/Position ;
"o . :
Linmt . 010800 100 | Control :
Pn405 :Reverse Unit - Setting Factory Speed/Torque
External Torque o Range Setting . Control/Position
(-]
Lirmit ‘ 0 to 800 100 Control
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5.2.12 Reference Pulse Inhibit Function (INHIBIT)

This funcuion inhibits the Servopack from counting input reference pulses during posilion con-
rol The Servomotor temains locked ¢clamped) while the functton 1s i use The /P-CON(/IN-
HIBIT) s1gnal 15 used to enable o disable the function

Servopack

o
Reference —-b{)—o——t— OFF o—l—*p

pulse B 0__0_3_ Error .

— counter
/P-CON /P-CON (INHIBIT) Iﬁ

(INHIBIT, —9

Feedback puise

B Using Reference Pulse Inhibit Function (INHIBIT)

To use the inhibat function. set the user constant as shown below

| Pn0oC 1 Control Method Selection Factory -Position Control |
Setting : '

! .

The following settings enable the mhibit function

Pn00O0 1 Setting | Description

1 | Enables the inhibit fun<tion ’

_Always Lounts reference pulses

B Enables the inhibit tuncion The /P-CON (/INHIBIT) signal 15 used to en- !
able ar dis 1ble the inhibit function

i { fP-CON (/INHIBIT) Description

OFF Counts reference pulses

ON Prohibits the Servopack from counting reference

pulses

“The Servomotor remans locked

Note Parentheses () around an /INHIBIT signal indicate that a signal has been allo-
cated to the input arcit See 3 1 3 Inpur Corcuar Signal Allocanion tor more de-
tatls

B Relationship between Inhibit Signal and Reference Pulses

/AINHIBIT signal _ ON [ OFF __ON
(/P-CON)
Reference —— —— U LTI
pulse ,
a1 > {2
- t.2 205ms

Input reference pulses
are not counted
during this pened
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531 User Constants

5.3 Setting Up the Servopack

This section describes the procedure {01 setting user constants to operate the SGDM Servopack

5.3.1 User Constants

The X-11 Sertes Servopack provides many tunctions and has parameters called user constants that

allow the user to specify functions and perterm fine adjustments

Servopack

User Constants

A Panel QOperator or Digital Operator ts
used to set user constants

User constants are divided tnto the tollowing three groups

! User Constant Function
Pn000 to Pn601 Specity Servopack functions. set servo gamns eic
Fn00O to Fn012 | Execute ausiliary funcuons such as JOG Mode operations and

Yongin searches !

Un000 to Un0OD Enable monitoring the motor speed and torque reference on the

i ,panel display

Appendiv B <hows a hist of user constants provided for reference See 7 7 6 Operation in User

Constant Setiing Mode tor more detalls on the procedure for setting user constants

El
5
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5.3.2 JOG Speed

Use the followmg user constant w set or modity motor speed when operating the Servomotor

from a Panel or Digital Operatos

Jog Speed Unit | Setting . Factory - Speed/Torque
Range | Setting !Control,
i Position Control !
i 0to 10000 500 '

| Pn304

i Fmin

Use this constant (o set the motor speed when operating the Servopack trom a Panel or Dignal
Operator Ii the setting ts highet than the maximum motor speed of the Servomotor. then the Ser-

vomotor will rotate at 1ts maximum speed

&lB H SITVOPACK 200V

P : SGOM
i iy

E R
Sl OO0
| @i @

Digital Operator Panel Operator

5.3.3 Input Circuit Signal Allocation

The tuncuons allocated 1o sequens.e input signal circuits can be changed CN1 connector input

signals are allocated with the tactory settings as shown 1n the following table

CN1 Connector Input Terminal | Factory Setting |
Terminal Numbers Name : '
Symbol | Name
40 SIO /5-ON ‘Servo ON |
41 Sl /P-CON iProportional control ref- !
erence) *
42 "S12 P-OT : Forward run prohibit
i
43 Si3 N-OT [ Reverse run prohibit
; 44 SI4 /ALM-RST Alarm reset
45 SI5 P-CL _(Forward current hmit} * |
| |
i 36 SI6 IN-CL fReverse current limat) = i
i i

¥ The funcuons of these mput signals are automatically switched according to the
setting at uscl constant PnO00 1 s long as PnS0A Qs set o O

5 5|
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The following user constant Is used 1o enable mput signaj allocation

i Pn50A 0 |Input Signal Allocation Mode ' Factory - Speed/Torque
: i Setting "Control,
. 0 : Position Control
I | | :
| Pn5oA 0 Setting Description
0 : Factory <eti'ng tor sequence input signal allocaton |

| This serting 1s the same a3 Yaskawa SGDB-LJADTE Servopacks |

| 1 Enabley any sequence input s1gndl sethings

OM‘. In the factory seting Pn30A 01s et to 0 Funitions in this manual are generally described tor the factory set-
ungs

8l Input Signal Allocation

The following signal can be alluvated when Pn30A 015 setto |

Servopack
CNi1

/S-ON " 40 (3101 «—— CN1-40 s factory set for

- 41 (S the /S-ON input signal
Determmes Ir_ __ 42 (S|2‘J
terminal L 43 (SI3}
aflocation i AR Any terminal from CN1-40 to
for nput F-- 44 (S 46 can be allocated to the
signals L-- 45 {S15; ‘5.0ON signal through the

Lo 46 {8161 PnS0A 1 setting

The following table shows the user constant tactory settings for input signal selections 1 to 4

PnS0A Input Signal Selections 1 Factory | Speed/Torque |

i i Setting-  _Control, [

‘ ‘ 2100 Position Control i

" Pn50B Input Signal Selections 2 ' Factory Speed/Torque |

Setting Control, :

i 6543 Position Control

I Pn50C gInpul Signal Selections 3 : Factory ' Speed/Torque |
Setting Control,

| 8588 Position Control |

Pn50D | Input Signal Selections 4 Factory Speed/Torque ‘

Setting’ Control, _

3888 i Position Ceontrol -

Select the mput termunal on the CN1 connector that will be used for each mput signal

PO

'

Pl
ra
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® Examples of Input Signal Allocauon

The procedure used to allocate sequence mput signals 1s described using the /S-ON signal
as a typical example

Pn50A 1 Description : Remarks
Setting | |
i ;
i 0 "Irpats rhe /5-ON signal trom the S10 {CN1-40) input terminal | Signal Pelanty Normal
| Inputs the /5-ON signal from the S11 1CNJ-4] 1 imput tenminal ‘Example Servo-ON signal (/S-ON}1s vahd when |
low {ON)
2 Input~ the /5-ON signal trom the SI12 ¢CN1-42) input termunal
3 ! Inputs the /S-ON signal from the S13 fCN1-43) input termuinak
4 ( Inputs the /S-0ON signal from the S14 (CN1-44) mput tenminal
i
b 1 Inputs the /8-ON signal from the SI5 1CN1-4531 input teriminal |
I
6 ! Irputs the /8-ON signal trom tha S16 rCN1-461 nput 1e1minal
3 “Sets 15-ON signal so that 1t1s always valid “Set the Servo-ON signal (/8-ON) so that 1515 al-
; ways vahid or alway< invalid
| % Seis /5-0ON <ignal so that 1t 1~ alwavs invalid : :
. 1
| 9 i Lnputs the /S-ON signal from the S10 (CN1-401v 1rput terminal Signal Polanty Reversed
| A Inputs the /S-ON signal from the SIT (CN1-217 mput tetminal Example Servo-ON signal (/S-ON) 15 valid when
high {OFF)
! B jinpue~ the /8-ON signal from the $12 1CNJ-422 input teiminal
1
C Input~ the /5-ON signal from the 513 1CN1-43 1 imput terminal
D Input~ the /5-ON signal from the 514 (CN1-441 mput tcinnal
E Inputs the /S-ON signal trom the SI3 ¢CN1-451 input terminal
= i

; [nputs the /5-ON signal from the S16 (CN1-46) mput terminal

Note Sertings ¥ through F can be used te 1everse signal polanity This tunction is sup-
ported onty by the new version of the SGDM Servopacks (SGDM-JDA)

| IMPORTANT ! Lt reverse polanty is set tor the Servo-ON Forward Run Prolibit or Reverse Run Prohibu signats. sate opera-

tion may not eceur when troubles such as broken signal lines occur You must confirm operational safety 1f
seung reverse polanty 1s necessary tor ong or more of these signals

As shown in the able above the /5-ON signal can be allocated to any input terminal from
51010 S16 /5-ON1s akbways input when PnS0A 115 setto 7. and an external signal hne would
theretore not be needed because the Servopack will determine whether the servo 1s ON or
OFF

The /S-ON signal 1s not used when Pr30A 1 15 set to 8 Thus setting 1s meamngful only 1n
the tollowing mstances

* When the factory set input signal are to be replaced by another input signal

¢ The signal must be leit ON (low level) duting normal operauon to make the signal valid
when OFF (high level) when lorwaid run prohubit {(P-OT) and reverse run prohibit

2

AN
'
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(N-OT)are input The mput tetiminal signal line must be left ON even in system configu-
rations that do not requue this signal. but unnecessary wiring can be ehminated by setung

Pn50A 108

Omb Signals are mput with OR logic when muluple signals are allocated 10 the same input circutt
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® Allocaung Other, Input Signals

Input signal allocauon can be changed as shown below

input Signal

l User Constant

Name

Applicable Logic Number | Setting |

Description

Proportional Control (ON (low leveld Pn30A 2 0 - Inputs the signal on the lett trom SI10 (CN1-40)
 Reference I Inputs the signal on the left from SI1 (CN1-41)
(/P-CON) —
2 i Inputs the signal on the left from SI2 I(CN1-42)
3 Inputs the signal on the lett from SI3 (CN1-43)
' 4 Inputs the signal on the left from SI4 (CN1-44)
3 !Inputs the signal on the left from SI5 (CN1-45)
) . Inputs the signal on the left from S16 {CN1-46)
7 Sets the signal on the lefi to always enabled
. 8 Sets the signal on the left 1o always disabled
9= Inputs the reverse of the signal on the left from
S101CN1-40)
i A®Z  ilnputs the reverse of the signal on the left from
I SIT {(CN1-41)
| B*?  |Inputs the reverse of the signal on the left from
S12 (CN1-42)
2 Inputs the reverse of the signal on the leit from
i 1 SI3 (CNI-43)
D™ Inputs the reverse of the signal on the left from
SI4 (CN1-44)
E™ i Inputs the reverse of the signal on the lett trom
; SIS ICN1-45)
| F*>  Inputs the reverse of the signal on the left from
: : 516 (CN1-46)
| Forward Run Prohibit OFF (hgh level} Pn30A 3 | 0o F? |Same as above ~!
{(P-OT)
| Reverse Run Prohibit OFF (high level} Pn5S0B 0 ! 00 F2 |Same as above ™!
-(N-OT)
| Alarm Reset ON {low level) Pn30B 1 OtoF">  Same as above ™!
(/ARM-RST) i
Forward Current Limit ON ilow level) Pn3OB 2 | 0to F™? |Same as above *!
(/P-CL)
Reverse Current Limit ON tlow level) Pn30B3  0OwF' :Same as above *!
(/N-CL}) .
‘Contact Input Speed - Pn30CO | 00 F™? |Same as above *!
: Control Selection
|{/SPD-D) _
Contact Input Speed - Pn350C | ' 010 F2 !Same as above !
Control Selection :
|vsPD-A) :
' Contact Input Speed ' - Pn30C2 - 01wF"? |Same as above ™!

Control Selection
| (/SPD-B)

L

'

Fl
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Input Signal User Constant Description
Name - Applicable Logic |Number Sething .
Control Mode Selection ON (low level; Pn30C?* 010 F? |Same as above *!
(/C-SEL)
‘Zero Clamp ON tlow levelr iPnSOD U | 010 F™? |Same as above "!
i (/ZCLAMP) !
| Reference Pulse inhibit ON (low leveli Pn30D 1 | o F? | Same as above !
‘(/INHIBIT)
Gain Switching “ON {low leveld [Pn50D 2 | 010 F2 |Same as above *!
{/G-SEL) i : :

* 1 Same as above mdiwcates that the user constant can be set 1o trom 0 1o F 1o allocate input signals to the following terminals,
as shown 1 the example for the Proportional Centre] Reterence ¢/P-CON
1 Allocauon to mput terminals 510 o Si6
2 Sewng to dlwavs valid or always ivalud
3 Allocauen o mput termunals SI0 o S16 and recerving the ~ignals gt the Servopack with the reverse logic of the input signal

=2 Sethings 9 and A 10 F tor the user constants can be used only io1 the new version of the SGDM Servopacks {SGDM-0IDA}
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5.3.4 Output Circuit Signal Allocation

Gutput signal tunctions can be allocated o the sequence signal output cireuits shown below

Comments !

CN1 ; Qutput Factory Setting
Connector ~ Terminal Name | |
! |
Terminal Symbol Name :
Numbers
: 23 501 |!\="—CMP+ i Speed comcidence | The signal output ‘
"1/ COIN+) detection {position- | will vary depend-
| g completed) g on the control .
265Gy NV-CMP- mode
HFCOIN-)
27 SO2 TGON+ Rotation detection
28150) HTGON-
29 503 S-RDY+ | Servo ready
|
30 {SGi (/S-RDY-~ | | j
J

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

Pns0E Output Signal Selections 1 Factory Speed/Torque
i Setting Control,
!
3214 i Position Control
PnS0F | Output Signal Selections 2 . Factory Speed/Torque |
' Setting, Control,
| 0000 Position Control
Pn510 - Output Signal Selections 3 | Factory !SpeedfT orque |
. © Setting : Control,
0000 Position Control |I

Select the CNI connectol terninals that will output the signals

Pn30E — to Pn510 [
1

o SO1 (CN1-25, 26)
g;;p;;t / 2 802 (CN1-27, 28)
o2 S0O3 (CN1-29, 30)
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Output Signal User Constant Description
1
Number l Setting
Positioning Pns0E O 0 “Disabled 1Not used tor the output signal on the left ?
. Completed i N -
(/COIN) 1 |Ou1puts the signdl on the left trom the $O1 (CN1-25 and 26) output terminal
2 Outputs the ~1gnal v the lett from the SO2 (CN1-27 and 28) output termunal
I 3 - Qutputs the ~ignal on the lett from the SO3 1CN1-29 and 301 output termunal
I
‘Speed Pn30E 1 Ot 3 Same as above
:Coincidence : 7
| Detection i |
(/V-CMP) i
; ]
i Rotation Pn30E 2 Ot 3 Same as above i
i Detection .
L{/TGON)
|
Servo Ready Pns0E 2 . Oto3 ; Same as above
1 i
{/S-RDY} |
. i
i ]
Torque Limit PasOF 0 Ow? | Same as above i
‘Detection i
{/CLT)
Speed Lirmit Pn30F | Oto 3 | Same as above |
" Detection :
{/VLT)
| Brake Interlock | Pn30F2 Ot 3 Same as above :
(/BK) |
Warning , PnSOF 3 O3 Same as aborve
{(/WARN)
!
| Near P30 ¢ Qw3 Same as bose
| /NEAR) :

Not used

Note Same as tbove means output signals dte disabled or allucated to outout rermnals SG1 to S03 through user

Constant setargs 1o 3

p[nFo

Signals are output with OR logic when muluple signals are allocated to the same oulput circurt Stgnals that
ate not detected are nvahd Forexample the posinomng completed signal /COIN 15 invalid in Speed Control
Mode

The following user constant can be used to 1everse the signals output on output terminals SO1

o SO3

| Pn512 i Output Signal Reversal Settings Factory - Speed/Torque
Setting Control,

I | 0000 | Position Control

The setungs specily which of the connector CN1 output signals are to be reversed
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- Qutput Terminals ; User Constant Meaning
’ | Number Setting
801 (CN1-25 26+ !Pnsl2 0 Output signal not reversed
'
, t :Output signal reversed
SO2 (CN1-27. 28) PnS12 G Output signal not reversed
| Ouiput s1gnal reversed

SO3(CN1-29 3D Pn5122 0 Output signal not reversed

1 Output signal reversed

Not used | Pn512 3 - -

The Output S1gnal Reversal Settings rPnS121 are supported only by the new version of the SGDM Servopacks
|INFO )3 g p
(SGDM-CDA)

35y



User Constant Setlings and Functions

5 35 Control Mode Selection

5.3.5 Control Mode Selection

The SGDM Servopack otfers speed vonuol position control. torque control. and the other con-

trol modes shown n the following table

The tollowing user constant 15 used o ~et the control mode

* Pn000 1 : Control Mode Selection Factory |Speeleorque
©  Setting | Control,

i Position Control
1 !
I Pn000 1 Setting Control Mode
0 Speed Control 1 Anatog Relerenced
1 Posiuen Contol iPulse Train Reference?

I8}

Torque Conuol 1 Analog Reterencei |

Lad

Contact [nput Speed Control Selecuon (Contact Reterence!)

4 Contacr fnput Specd Control Selection (Contact Reterence:  Speed Con- -

rol ¢ Analog Rerzience:?

5 Contact Input Speed Cortrol Selection (Contact Reterence) <3 Position
Contrn! 1Puise Ti 1 Referencet
6 Contacr Input Specd Control Setection iContact Referenwe’ ¢ Torque
| Control i Anaivg Refezencet
7 | Posiuer Coruol :Pulse Tiain Referencei « Speed Comirol { Anajog Reter-
encal
E Position Control iPulse Train Reterencet & Torque Contro! { Analog Ret- |
I Serenee!
! 9 Toraue Control : Analog Reterence) < Speed Control { Analog Reterence!

I'Speed Convol i Analog Reterence) «» Zero Clamp Control

Posiuon Control i Pulse Train Refererce) &3 Posinon Control rInhibis)

Description of Control Modes

The control modes are de~cnibed helow

Speed Control (Analog Reference)

This mode contiols speed using an analug voltage mput reterence See 5 2 1 Speed Reference

Position Control (Pulse Train Reference)

This mode Lontiols posiiomng using a pulse tram imput reference See 3 2 2 Position Reference

Torque Control (Analog Reference)

This mode contiols torque using an analog veltage input reference See 3 2 7 Using Torgue Con-

trol

Contact Input Speed Control Selection (Contact Reference)
This mode uses the /P-CON (/SPR-D P-CL ¢/SPD-A). and /N-CL (/SPD-Bj input signals 10

control speed as 1t switches among the thiee preset operaling speeds 1n the Servopack See 326

Contact Input Speed Conrrol
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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 voliage reference

speedconuol Analog voltage eterence speed controlis enabled when both /P-CL (/SPD-A) and
/N-CL (/SPD-B) mput signals are OFF {high levely See 5 2 6 Contact Inpur Speed Control

Contact Input Speed Control Selection (Contact Reference) <
Position Control (Pulse Train Reference)

This mode switches between contact 1eference speed control and pulse tiain reference position
control Pulse nain reference posiuon contiol 1s enabled when both /P-CL (/SPD-A) and /N-CL
(/SPD-B) input signals me OFF (high levely See 5 2 6 Contact Input Speed Control

Contact Input Speed Control Selection (Contact Reference) &
Torque Control {Analog Reference)

This mode switches between ontact 1efeience speed control and analog voltage reference
torque contiol Toique contiol using an analog voltage reference 1s enabled when both /P-CL
(/SPD-A)and /N-CL /SPD-Bjmput signals are OFF (igh level) See 5 2 6 Contact Input Speed
Control

Position Control (Pulse Train Reference) « Speed Control
(Analog Reference)

This mode switches between posinion and ~peed 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)

This mode switches between totque and speed control through the /P-CON (/C-SEL) signal See
527 Gung Torgue Connol

Speed Control (Analog Reference) < Zero Clamp

This speed control mode 15 used to sct the zero clamp function when the Servopack 1s stopped
Zero dJamp operates when the /P-CON (/ZCLAMP) signal 1s ON (low level) See 54 3 Using

the Zero Clamp Function

Position Control (Pulse Train Reference) <> Position Control
(Inhibit)

This mode connols positioning by inhibiting 1eterence pulse input thiough the /P-CON (/IN-
HIBIT) signal See 5 2 12 Ustnig Reference Pulse Inhibit Function (INHIBIT)

361
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5.3.6 DC Power Input

The tollowing desciibes how 1o operate the SGDM Servopack with DC power

H Setting

1 Connect the main power as follows

+1 termmal  +280V

+140 V (For 100 V imput SGDM-CTIBD (A) type)
- termunal ov

[£¥)

Enter the control power to the LIC and the L2C as tollows  (INo polanty)

280 VDC
140 VDC (For 100 V mput SGDM-_[1BD (A) typei

3 Set user constant Pr01 2 to )

PnC01 2 AC/DC Power Selection i Factory Speed/Torgue
Setting Control,
0 Position Control

4 Turn ON the control power again

B Precautions
Observe the tollowing precautons

® Input voltage must have the tollowing specifications

27010 320 vDC SGDM-_[CAD 1Ay
13010 155 VDC SGDM-1[CBD A

® The motor converls the regenerated eneigy to power whenregeneraung The Servopack with

DC power input specifications does notiegenerate. Processregeneiated energy on the power
side

Rapid discharging 1s not possible as o DC power mnput specificanons atter the main power
1s urned OFF  High voltage iemains 1n the Servopack even afier the power 1s wned OFF

n
e
+
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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 1otate at verv low speed and not stop even when O V 1s specitied as the refer-
ence vollage lo Servopack speed and terque control {(analog reference) This happens when the
1eference voltage trom the host contreller or external circutt 1s shghtly oftset (in mV units) The

Servemotor will stop 1f thus offset 1s properly adjusted o 0 V

Referenc i E
sference L Offset Referencei 7

I
voltage voltage | 7 i Offset
P’ i corrected by
: y ¥ | the Servopack
: J C <
/ ! Raference speed ; !

Reference speed
or torque

ortorque Oftset adjustment

B Reference Offset Adjustment

The following methods can be used to adjust the reterence offset 0 0 V

' Automatic Adjustment of The reterence offset 1s automatically adjusted 1o 0 V
Reference Offset :

Manual Adjustment of . The reterence ottset can be set to a specitied value
Reference Offset !

i IMPORTANT . Use manual rather than automauc adjustment 1f a position control loop 1s formed 1n the host controller

See the following secuons in Chapter 7 Using the Digital Operator for more detaiis on adjust-

ment procedures

Automatic Adjustment of {723 Antomanc Adpustment of the Speed and Toique Refer- |
Reference Offset ence Offscr !
' Manual Adjustment of 7 2 4 Manual Adyusiment of the Speed and Torgue Reference
i Reference Offset Offser




User Constant Settings and Functions

54 2 Using the Dynamic Brake

5.4.2 Using the Dynamic Brake

> # Dynamic brake (DB) cpack
I;'r‘__“g‘m:

To stop the Servomotor by applving the dynamic brake (DB). set the desired mode 1n the follow-

ing user constant The Servomotor will stop due to equipment friction 1f the dynamic brake is

not apphied

. Pn0010 | Servo OFF or Alarm Stop Mode Factory Speed/Torque
Setting Control,

0 Position Control

The SGDM Servopack tuins OFF under the following conditions

® The Servo ON mput signal (/S-ON CN1-4011s twined OFF
® A Servoalaim ocours

® Power 1< turned OFF

Sglr:‘l'_? Srop mode ARer stopping
PA1 520 — Hold dynamuc brake I
= Dynamic
brake stop Coast siatus ]
F:C-:I <

Coasttoa .
stop 1 Coast status |

Specify the Stop Mode 1t any of these occurs during operation

Pn001 0 Setting Description

0 | Uses ths dvnamuc brake 1o stop the Servomotor

Maintains Jynamie brake atter the Servomotor stops ™

. _
| U=es ve dvaar-y hrake te stop the Servomotor

I
i Relesses dyvnmue brake atter the Servomotor stops and the servomotor

L LodsIs To 1 slop
|

; e “«
2 : Coasts e Sunvernioto® 1o a stop -

- The Serromewn 1~ turned OFF and mouon steps due o equipment inclion

=1 If the Servomotor -~ stopned o mievng v extremely low speed 1t will coast 1o a
stop

2 A dvpamic brike 1< used when central pov o s urred ON and moun power s cuned OFF

The dvnamuc brake 13 avomimen ¥ ay o7 sudienly ~stopnimg b Sarvomotor
Builtinto the Servep wh the dvnanuc ke suddonly stons 5 Servomaotor
by electrically shorting s electraal cuwant [
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i IMPORTANT

WnFo >

The dynamic brake 15 an emergency stop tunction Do not repeatedly start and stop the Servomotor using the
<ervo ON signal {/5-ON) or by repeatedlv turning power ON and OFF

Dunng control power 15 turned OFF the state ot the dynamic brake changes as tollows
30Wto 1 5kW  Dynamic brake ON
20 kW ormore Dvynamuc brake OFF

5.4.3 Using the Zero Clamp Function

f[inFo >

B Zero Clamp Function

The zero clamp function 1s used lor systems where the host controller does net form a position
loop for the speed reference input In other words. this function1s used to stop and lock the Servo-
motor even when the input voltage ot speed 1eference V-REF 1snot 0 V An internal position loop
15 temporarily lormed to clamp the Seivomotor within one pulse when the zero clamp function
15 turned ON Even 1f the Servomotor 1s forcibly rotated by external force. 1t will still return to

the zero clamp position

A speed reference below the

Pn501 setting 1s ignored Stops
/ precisel

Host controfler Speed reference

P =

B 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

| Pn00O 1 Control Method Selection ; Factory ;Speed Control
' Setting '

0

— Irf1put /P-CON CN1-41 Proportional Control, etc Speed/Torque !
E Control,
Position Control |

The /ZZCLAMP signal can be used when an input circunt signal 15 allocated See 3 3 3 Inprer Corcurt Signal Al-
locanon for more details

Fl
(=]
N
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Pn000 1 Setting Contro! Mode |

A -Zero Clamp Control Mode |
i This mode aftows the zero amp | Sorvap
i SEVopEl
! tuncuion 10 be et when the Servo- |
" motor stops veEs i
Soead referenice ———— CN° 5
« The speed 1eference 1s mnpui from P CON
V-REF (CN1-5) Zarc cle—p oL " CNT 21
e /P-CON “ZCLAMPYCNJ-41) 1 o
used 1o turn the zero clamp func-
tion ON and OFF |
i
i
CNI-41 1~ Turns the | Zero clamp s performed when the fol-
i open tQFF1  izero dlamp lowing two conditions are satisfied
C tunct-on .
oo Condion 1 /P-CON /ZCLAMPI 15
| OFF ; ON
CNI-411< 0 | Turns the ‘ “Conduiion 2 Speed reference 1s below
VoV ze10 damp the setting at Pn301

| | | "function ON

Bl Setting

Use the following use1 constant 1o set the motor ~peed level at which zero clamp 1s performed

" Pn501 ?Zero Clamp Level Unit Setting | Factory Speed Control
P Range Setting 1
i 0 to 10000 | 10

Set the motor speed at which zeio clamp 1s performed 1f zero clamp speed control 15 selected
Even if this value 15 set higher than the maximum speed of the Servomotor, the maximum speed

w1ll be used

Zero Clamp Conditions
Zeio clamp 1s performed when all the following condiuons are satisfied

& Zero clamp speed control 1s selected (user constant Pn000 115 set to A)
e /P-CON (/ZCLAMPYCNI1-41) 15 ON {0 Vi
® Speed reterence drops below the setiing of Pn301

V-REF speed reference
Spzed P

/P-CON (/ZCLAMP) input _‘ Open (OFF)}
I

— e ~—

Zero clamp 1s performed ! . I I

506
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OM’) When the /ZZCLAMP signal 1s allocated the zero clamp operation will be used even for speed control {Pn00O 1

—— =0)

5.4.4 Using the Holding Brake

The holding brake 1s used when a Servodrive controls a vertical axis In other words. a Servomo-
tor with brake prevents the movable part from shifung due to gravity when system power goes
OFF

Servomotor

Holding brake

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

ARLRR AR LY

|

T The brake builtinto the Servomotor SGMI_H with brakes is a de-energizauon brake whichis used only to hold
and cannot be vsed tor braking Use the holding brake only 1o hold a stopped motor Brake torque 1s ar Jeast
120% of the rated motor torque

H

IMPORTAN

B Wiring Example

Use the Servopack contact outpui signal /BK and the brake power supply to form a brake ON/

OFF cucurt The tollowing diagiam shows a standard wiring example

Servo~—stor

Servgoack win sra<e
Power suop'y
L 1]
Lz I
L3 W
@
L2C
CN1-1
iBK+1
-2y
Oho-2
i'BK~1
CNZ
BK RY Blue or
vel ow Red
o O

Wrre | AC DC | Bisgk

B-z«e Fowe- Suppy
BK-RY Brake control relay Brake power supplies are available in
200-V and 100-V models

*1 and *2 are the output ternunals allocated with Pn510 0

< 7
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Output — /BK

This output signal controls the brake when using a Servomotor with a brake and does not have

Brake Interlock Output

i Speed/Torque
Control,

Position Control :

1o be connected when using a Se1vemotor without a brake

ON

Closed or low level Releases the brake

OFF  Oper or high level Apphes the brake

Related User Constants

Pn306 Tire Dzl trom Brake Reterence unul Servo OFF
Pns07 : Speed Level tor Brake Rererence Quiput during Motor Operation
Pn508 Tirung 11 Brake Reterence Ourput dursng Motor Operanon |

The output signal in the tollowing user constant must be selected when the /BK signal 1s used

‘ Pn50OF .Output Signal Selections 2 ! Setting Speed/Torque
: , Range - Control, [
0000 Position Control !
ericF2 Incut e ras
BK o/of—— CN125 287S01;
Brake interlock 0= CN- 27 28 802
output O— N 73 33:80F
Select the /BK output terminal
User Constant Setting Qutput Terminal {CN1)
- 1 ! 2
|
PR50F 2 0 | - -
' I 25 2
2 :7 28
2 29 30

Note Signals are output with OR logi when muluple signais are allocated to the same
output circuit Set other output signals Wo 4 value other than that allocated te the
/BK signal in o1der to output the /BK vignal alone See ¥ 3 4 Quipwr Cureiur Stg-

nal Allocanon
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Bl Brake ON Timing

If the equipment moves shightly due to gravity when the brake 15 applied. set the following user
constant to adjust brake ON uming

| Pn506 - Brake Reference Servo _Unit; Setting Factory éSpeedITorque
OFF Delay Time i Range- Setting - Control,
10ms .
“Pasition Control

| | Oto 50 0

This user constant 15 used to set the output nume from the brake control signal /BK unul the servo
OFF operation (Servomotor output stop) when a Servomotor with a brake 1s used

/S-ON input Sar-c ON
(CN1-4h SR
Palazse b-ax
TR Racdos; e
Servomater |
Servo ON/OFF | _on ' [ servomctc- oFe
operation ) f
(Servomotor Lg—p
ON/QFF status) Se-va OFF
ume delav

With the standard setung. the se1vo 1s tuined OFF when the /BK signal (brake operation) 1s out-
put The equipment may move shghtly dueto gravity depending on equipment configuration and
brake characteristics It this happens. use this user constant to delay servo OFF tinung

This seting sets the brake ON unung when the Servomotor 1s stopped Use Pn507 and 508 for
brake ON uming during operation

IMPORTANT The Servomotor will turn OFF imumediately tf an alarm occurs The equipment may move due to gravity in the

nme 1t takes for the brake 1o operate

5 -6Y9
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5 4 4 Using the Holding Brake

B Holding Brake Setting

Set the following user constants (o adjust brake ON uming so the holding brake 1s applied when

the Servomolor stops

Pn507 |Brake Reference iUnit | 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 Qutput ' | Range Setting | Controt, !
during Motor Operation 10ms : Position Control |
9 P 10 to 100 50 et

Set the brake timing used when the se1vo1s turned OFF by input signal /S-ON(CN1-40) or when

an alarm occurs during Servomotol with brake operanon

/S-ON input
Power OFF bv 8
ONCNY Al r
rut o alarm oc
sLTence 1

Motor speed
(rfrmin)

Pn-507

i
]
|
|

Pslesse |
iBK output Mr braks

1 I
Pzl 1

————

Brake ON uming when the Servomotor stops must be adjusted properly because Servomotor

brakes are designed as holding brakes Adjust the user consiant settings while observing equip-

ment operation

/BK Signal Qutput Conditions During Servomotor Operation

The circuit 1s open under either of the tollowing conditions

| 1 Motor speed drops below the setung at Pn307 after servo OFF i

- 2 lThe nime set at Pn308 has elapsed since servo OFF

The actual setting wall be the maxumum speed even 1f Pn507 1s set ugher than the maximum

speed

-
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5.5 Forming a Protective Sequence

This section describes the procedure to1 using 10 signals from the Servopack to form a protecuve
safety sequence

5.5.1 Using Servo Alarm and Alarm Code Outputs

The basic procedure for connecung alarm output signals 1s described below

'O cowe” supoly

Servopack
oav Bov
Phctocoup e- oJtput Photacoupler chi1-3 | ALM+ v
. oLt - | —— i
4 oy 1 pul
\:::; muz:c:*-e-air' velage * , %: : 150 mA max
amuma CoeBlrg veray T ¢yl 2 | ALM-—
Max:~um odtps' curren' 55 mA
oc -ﬁ
a CN1371 ALOT

— + {>—

20 —A max
Coer ool Boor 000" ALOZ
N S Cx138
iser ool
Ger L b, _-q_ D—
Max mum ocgratag volsge
30 VDC b cn1se| ALO3 ﬁ
Max:-"um sJa'p.’ currert SCma - ‘D—
oc

L < cN- 1t SG
vov $O v

Host controller

A suntable external I/O power supply must be provided by the user separately because there 15
no mternal 24-V power supply n the Servopack

The use of the photocoupler output signals s described below

Output - ALM+ CN1-31 Servo Alarm Output . Speed/Torque |
! I Control, |

i ‘Position Control |
Output — ALM- CN1-32 Signal Ground for Servo Alarm | Speed/Torque |
Output | controt, :

H
i
i
i

, Position Controi !

These alarms are output when a Servopack alarm 1s detected

Servopack

Alzr
> ALM output

Turns power OFF

Form an exteinal circuit so this alarm output {ALM) turns the Servopack OFF

ON  Circutt between CNI1-31 and 32 15 closed. ! Normal state
and CN1-311s at low Jevel 5

OFF* Circuit between CNi-31 and 3215 open. and . Alarm state
CNI1-31 15 at high level

N
'
wd
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Alarm codes ALO1, ALO2 and ALO3 are oulput to indicate each alarm type

The uses of open-cuollector output signals ALOL. ALO2 and ALO3 1s described below

Output - ALO1 CN1-37 Alarm Code Qutput . Speed/Torque
Control,
| Position Control

Cutput — ALO2 CN1-38 Alarm Code Output Speed/Torque
*Control,
: Position Control

Eﬁn — 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 10 indicate the type of alarm detected by the Servopack Use
these signals to display alarm cudes atthe hostcontroller See 9 2 3 Alarm Displax Table for more

on the relatnonstup between alavm display and alarm code output

When a Servo alarm (ALM) occurs. eliminate the cause of the alarm and set the following /AL M-

RST input signal to high level (ON} 10 resel the alarm

- Input JALM-BST CN1-44 Alarm Reset : SpeedfTorque
| Control, ,
i Position Control

The alarm reset ~1gnal 1s used to 1eset a Servo alarm

Form an external cncuit so the Scrvopack tuins OFF when an alarm occurs Alarms are reset au-

tomatically when the control power supply 1s tuned OFF

Alarms can also be reset using a Panel on Digital Operator

IMPORTANT 1. Encoder alarms cannot always be 1eset by inputing the /ALM-RST signal In that case turn the control

power supply OFF to reset the alaim

2  When an alarm ocours always elimynate the cause betore resetung the alarm See 9 2 [ Troubleshoonng
Problems with Al Dusplays tor more details on troubleshooting the system when an alarm occurs
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5.5.2 Using the Servo ON Input Signal

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

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

troller

i) power supp y

T 24V

Servopack

Pheo

+24 VIN LoNid 3320 oouniar

Host controller

JOG
oV

- [nput /S-ON CN1-40 Servo ON _Speed/Torque |

b

'
i
H
i

This signal 15

: Control,
"Position Control |

used 1o turn the Servomotor ON and OFF

'CN1-401s | Turns the Servomotor ON This 15 the ~Servo ON  Servomotor is ON I
.ON (Low normal state icalled the Servo ON state) ) .
: The Servomotor operates  ;
: Level) |
i according to signal iput |

.CN1-40 18 The Servomotor 1s OFF and cannot oper- | Servo OFF  Servomotor is OFF |
i OFF (High  ate (cailed the Servo OFF statei Do not Servomotor an not oper I
i Level) turn the Servomuoror OFF while 1 15 oper- ate P '
! aling except 10 an emergency .

! IMPORTANT : Do not use the Servo ON /$-ON? wignal but 1ather always use an input reference signal to start or stop the

—_ Servomotor

Set the follow

g user constant to 7 1f the /S-ON signal will not be used

" Pn50A 1 !IS—ON Signal Mapping Factory Speed/Torque |
i Setting Control, i
i f 0 Position Control
I
Servopack
CN1 at Tha external short-circuit winng shown
L— S ONi In the figure can be omitted if the Servo
av ON (/S-ON} input signal 1s not used
Pn50A 1 Setting | Description

0

Enables the Servo ON i/§-ON) input signal {The Servoe 1s OFF when
CNI1-401~open and 15 ON when CN1-40 s at 0 V' }

"Dicables the Servo ON (/S-ON) input signal ({The Servo 1s always ON and |

has the same ettect as shormng CN1-40 0 0 V) ;

Note See 53 3 fupur Crrcnt Stenal Allocanon tor other Pn304 | setngs

4
wl
-
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5 5 3 Using the Posiioning Completed Qutput Signal

5.5.3 Using the Positioning Completed Output Signal

The basic use and wiring proceduwie tor the posttioning completed (/COIN) output signal {photo-

coupler output signal)1s descnibed below The signal 1s output to indicate that Servomotor opera-

uon 1s completed

Servopack

Protascup er cutout

ipar outpL CN1-25 /COIN+

ICOIN—

G cowe- supsly

424V ATV

Max mLm coeqatng vohags —— 1 L ; r *
36 VD¢ ‘__[ @%ﬁ_l 1 cN1-28

“Aaximam outou” currers 35 A
Dc

Output — /COIN'CN1-25
Signal

Positioning Completed Output

| Position Control

This signal dicates that Servomotor movement has been completed during position control

The host controller uses the signal as an imterlock to confirm on the host controlier that position-

ing is completed

Reference
[\ Servomgtor
Speed | -
— Pr50%
4 ™
Error pulse [ S s
{Un0(8) :
COIN | '
{CN1-25;
ON  Crmeutt betwear CN1-25 and 2615 cloed Posinomnrg 15 completad (Posiuon error 15
and CN1-2313 at low level helow the setting )

OFF. Circunt between CN1-23 and 26 15 open and ¥ Posirioning 1s not completed (Position error

CNI1-23 15 at ugh level 15 above the setting i

Setitng Pn300 (positiomng completed width)

The tollowing user constant setuing 1s tsed to change the CN1 connector terminal that outputs

the /COIN signal
Pn50E éOutput Signal Selections 1 : Factory Position Control
! Setting
3211

The user constant 1s tactory set o the /COIN signal 1s output between CN1-25and 26 See 5 3 4

Output Crrewr Stgnal Allocarion tor mote details on user constant Pn30E

The following user constant i~ used i ~et the number ot error pulses and to adjust the output tm-

ing of the posinonimg completed ~ignal

5 74
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_ ]
Pn500 | Positioning Unit. : Setting Factory | Position Control
| :
iCompIeted Width reference Range Setting |
| umits ;O to 250 7 |

This user constant 1s used to set output timing tor the postioning completed signal (/COIN) when
the position 1eterence pulse 1s input and Servomotor operauon 1s completed

Set the number of error pulses i reference units (the number of 1nput pulses defined using the

electronic gear funcuioni

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 ~1gnal 1o be output continuously

The posioning completed wadth seting has no effect on final positioning accuracy

OM’ !COIN 15 a position control signal

With the factory setting. this signal 15 used tor the speed coincidence output /V-CMP tor speed contrel. and 1t
1s always ON for torque control

5.5.4 Speed Coincidence Output

The basic use and wiring proceduies tor the speed coincidence (/V-CMP) output signal used to
indicate a match with the speed reterence (photocoupler output signal) are descrnibed below The

host controller uses the signal as an interlock

10 power sao5ly

Servopack p-+21V Iy

Phstoceup @+ odtput
‘par oU'putt CN1-29 /V-CMP+

Vax mum caetatrg v¢ tage - X ﬁ—q
30 VOC 4———[ 3?;&: * CN1-28 AV-CMP—

Max mum cutpat Sorrent 50 mA)
oc

Output — V-CMP CN1-25 Speed Coincidence Output I Speed Control
i 1

This s1gnal 1s cutput when the actual motor speed during speed conuol 1s the same as the speed

reterence input

ON  Circunt between CN1-25 and 26 15 closed. Speed coincides (Speed error 1s below the
and CN1-23 15 at low level serting )

OFF Circunt between CN1-25 and 26 15 open and  Speed does not coincide (Speed error 1s
CNI1-25 1 at high [evei above the seting )

Pieset vdlue Pn303 iSpeed Comncidence Signal Output Wadth)

0
El
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Maotor
speed

\ Reference speed

AN-CMP s cutput in this
range

The following user constant setung 15 used to change the CN1 connector terminal that outputs

the /V-CMP signal

Pn50E Qutput Signal Selections 1 Factory : Speed Control
I [ Setting
. ! : 3211

The userconstant 1s factor ¥ set ~¢ the /V-CMP signal 15 output between CN1-25and 26 See 5 3 4

Output Crreunt Stgnal Allocation tor more details on user constant Pn30E

The tollowing user constant 1s used to set cenditions for speed comncidence output

" Pn503 -Speed Coincidence | Unit Setting Factory Speed Control
| i Signal Qutput Width L virun | Range Setting
0to100 10

This user constant is used to sel conditions for speed comncidence signal /V-CMP output

The /V-CMP signal 15 cutput when the ditterence between the speed reference and actual motor

«peed 1s befow this setung

4EXAMPLE® The /V-CMP s1gnal turns ON at 190010 2100 r/min f the user constant ss set o 100 and the refer-

ence speed 1 2000 r'fmin

0 INFO > /V-CMP:sasoeed contiol ~ignal

With the tactory serting s s gnal 1s used as the aostiiemng completed signal /COIN for position control. and
1t 1= aswayvs ON for 1orgue contol
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5.5.5 Using the Running Output Signal

The basic use and wiring proceduies tor the running (/TGON) output signal (photocoupler out-
put signab aie described below The signal 1s output to idicate that the Servomotor is currently

operating

Protcccumer o p.t
iper culou?

Maxa~J™ cperaing vo'tags
30 VET

Maximzm cu'put current 53 na|
DC

!

f
i
i

This signal 1s cutput to mndicate that the Servomotor 1s currently operating It1s used as an exter-

nal interlock

Output — /TGON CN1-27

Servopack

CN1-27

Lt §

CN1-24

ITGON+ ::{: I

TGON-

10 power sussly

-2y Aoy

Running Output Signal

| Speed/Torque il

Control,

i Position Control |

ON  Closed or low level

Servomotor is operating Motor speed 1s
above the setting )

! OFF  Open or high levei
|

Servomotor 1s not operating {(Motor speed 15
below the seting )

Motor speed
iUn{Gi)

%

{
TGON |

The tollowing user constant ~eting 1> used to change the CN1 connector terminal that outputs

the /TGON signal

Preset value Pn502 (Running Qutput Level)

Pn50E | Qutput Signal Selections 1

Factory
Setting’

3211

Speed/Torque
1 Control,

"Position Control -

The user constantis factory set~o the /V-CMP signal1s output between CN1-27and 28 See3 34

Output Crrcunt Stgnal Allocanon io1 more details on user constant PnS0E

This user constant 18 used to st output condiions for the operation detection output signal

/TGON
' Pn502 ' Rotation Detection . Unit Setting Factory ~Speed/Torque
Level ' Range . Setting | Control, .
r/min ’ Position Control |
' 1to 10000 20

This user constantis used to set the speed at which the Servopack determines Servomotor opera-

non and outputs asignal The lolowing signals are output when motor speed exceeds the preset

level
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Signals output when Servomotor eperauon 15 detected

¢ /TGON
® Status Indicanon Mode
& Monitor Mode Un006

5.5.6 Using the Servo Ready Output Signal

The basic use and wiring procedures tor the Servo Ready (/S-RDY ) output signal (photocoupler

output signal) are described below

Servo Ready means theie are no Servo alarms and the main circuit power supply 1s turned ON
An added condition with absolute encoder specifications 1s that the SEN signal 1s at high level

and absolute data was output 1o the host controller

17Q pocwar suppiwv

- +la N [1AS)

Servepack

Pastocoasler oopar

iger cutpur CN1-29

Maxi—u~ szetsirg=srage === S-R DY+ )
33 v0C «——| ! 13:5‘—: T qu:

.

Max-~um cutput 2.7~ CN1-3d /S-RDY-

33mADC

Output — /S-RDY CN1-29 Servo Ready Output Signal - Speed/Torque
! Control,
| Position Control

Thus signal indicates the Servopack received the Servo ON signal and completed all prepara-

tions
ON  Closed ur low level Seivo 15 ready
_OFF Open or high levei * Servo 1s not ready

The following user constant settng 1> used 10 change the CN1 connector terminal that outputs
the /S-RDY s1gnal

Pn50E i Output Signal Selections 1 Factory Speed/Torque
Setting Control,
| ' 3911 i Position Control

The user constant 1 tactory sel so the /V-CMP signal 1s output between CN1-29and 30 See3 3 4

Output Crreurr Signal Allocatior tor moe details on user constant Pn50E

rl
X
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5.5.7 Using the Warning Output Signal
The basic use and wiring procedure for the waining (/ WARN) output signal (photocoupler cutput
signal) are given below
The signal conssts of the following two output signals

MWARN signals Overload and regenerative overload

1:0 powar suocly

b b R Y

Servopack

Phctoccup e output

D8r 0UrDL CN1-"1] AWARN+
gloacggm cceral ng voltage | [ : "%{E i 1 :i l |

P

CN1-"2] /WARN=

Yax mum outpJt zurre 55 midl
DC

Note User cons'ant Pn303F % 15 used 1o allocate output termmnals for *1 and *2

Oufput - WARN Warning Output Signal i Speed/Torque
; I Control,
: ! Position Control

This output signal indicates an overload or regenerative overload waiming

!
: OFF Open or high level Normal operation |
‘ON Closed or low level Error warning status |

The tollowing user constant setting 15 used to change the CN1 connector terminal that outputs
the /WARN «ignal

| Pn50F Qutput Signal Selections 2 Factory Speed/Torque |
| Setting Control, |
I '
i 0000 | Posihion Control |
Pn50F 3 15 used to allocate the /WARN output signals above
[ T
* User Constant | Setting Output Terminal (CN1-}
*1 *2
- PnS0F 3 1} - -
] 25 26
2 27 28
3 29 30 !

I : |
Note Muluple signals allocated to the ~ame output circuit are output using OR logic

Set other output signals to a value other than that allocated te the /WARN signal

n order to use the 'WARN output stgnal alone See 5 3 4 Quipur Circiat Signal

Allocatton
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P-5CF 2 Dulzst termia s
AWARN 9/0’——_ C\123 2615071
o< CN127 28503
Warning output o— ] $h1-28 3015031
signat

The fellowing user vonstant 1~ used to output waining details with an alarm code

Pn0013  Warning Code Output Selection Factory Speed/Torque
| | Setting .Control,
: 0 Position Control °
Pn001 3 Setting | Description |
0 Qutpuss alarm cosdes alone for alarm codes ALO1 ALOZ and ALO2 |
1 "Outputs both alum rd warning codes for alanm codes ALOI ALO?2 and |

I ALO2 and outputs an 4lanm code when an alarm occurs |

The following warning codes aie output in 3 bits

Warning Indication Warning Code Output ! Warning |
Description |
ALO] ALO2 ALO3 ,
! i
A 91 ON signal , OFF signal ;| OFF signal  'Overload I
flow level: | ihigh level} | high level |
: I i
A 92 | OFF s:gnal | ON=signal ! OFF signal | Regenerative overload !
‘ ihigh levelr ¢ tiow leveli thigh tevel) |

5.56.8 Using the Near Output Signal

The basic use and wiring procedutes for the near (/NEAR) output signal {photocoupler output
signal) are described below The signal 1s a sequence signal that1s generally output together with
the positioning completed signal (/COIN. and 1115 used to indicate the Servomotor 1s close to

completng operauon

“Q power sacoly

Servopack -y AV

Shorocoup'e” cLiut
ioe- curputi CN1-71

y : . INEAR+
Waxima= opera” ng vetage [ [
3 VDG <+ Y 3

[_h .

- CN1-"2] 'INEAR—
~aximu™ oJdpat sorent 53ma
Do \

P

*| and *2 are the output terminals allocated with Pn310 0

Output — /NEAR Near Qutput Signal Posthion Control -

The Servopack 1ecerves the near signal belore the host controller checks the posiuoning com-

pleted signal and prepares the following sequence signai in o1der to reduce the number of opera-

tons required te complete Servomotor operation during posiuon control
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i ON  Clesed o1 low level The Servomotor 15 close to completng opera-
: -ton (Positien error 15 below the near signal
i selng range )

OFF: Open or high level | The Servomotor 1s not close to completing op-
“erauon (Position error 15 above the near signal
setting range )

Setting Pn304 (near signal width}

To use the /NEAR signal. an output terminal must be allocated using the user constant below

i Pn510 | Output Signal Selections 3 Factory Position Controlj
‘ : Setting |

0000 |

Pn510 0 1s used to allocate the /NEAR output signals above

_User Constant Setting _ Output Terminal (CN1-) 1,
' : " ' 2 |
Pn51'0 0 : ¢ - : -
] 25 206
2 : 27 28
3 29 30

Note Muluple signals allocated to the same output eircunt are output using OR logic
Set other output signals 1o 1 value other than that atlocated to the /NEAR signal
in order to use the /NEAR output signal alone See § 3 ¢ Qutput Crrcrar Signal
Allocattorn

The following user constant 1s used to set the uming for /NEAR signal output

‘ Pn504 - NEAR Signal | Unit Setting Factory iPosmon Controi '
| Width : Range Setting [

, reference
‘ units 1to 250 7 | I|

Generally set the near signal widih igher than the posiuoning completed width Alsosee 553
Using the Posittonung Completed Outpur Signal

Reference
Servomotor

| 4 o

-
v | v\
. o

NEAR | | .
CON | |

5 5]
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559 Handhng Power Loss

5.5.9 Handling Power Loss

The following user constant 1s used (o specity whether the Servomotor holds or continues when

a power loss owculs

|Pn509 : Momentary Hold Time - Unit Setting : Factory |Speed/Torque
' Range Setting | Control,

i
I
i
20 Position Control i

ms

i | 20 to 1000

The Servopack tuns the Servomotal 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

15 lost for less than 20 ms

In the following instances. however. a Servo alarm 1s generated or control 1s lost (equivalent to

normal power OFF operation) regmdless ot the user constant setting

® When an msutficient voltage alatm (A 41) oceurs during power loss with a large Servomotor
load

® When contiol 1s lost (equivalent to normal power OFF operanion) with loss of the control
power supply

In power loss detection. the status of the mam circuit power supply 1s detected and OFF status

15 1gnored so Servomotor operation will continue 1f the Servomotor wrns back ON within the

time set at usel <onstant Pn309

Power supply Pcwer loss
voitage l
— le— " CFF

| 1 Time
1 PnsM serrng > 1 OFF :—:_'1
i
2 Pn309 seting t <t OFF :_'l |
[
For 1. L
Servo ON |
|
|
For 2.
Servo ON Servo OFF

n
'
(e
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5.6 Selecting a Regenerative Resistor

When the Servomotor 1s driven in genetator mode, power 15 returned o the Servopack Thisis called
regenerative powes The regenerauive power 15 absorbed by charging the smoothing capacitor. but
whenthe chaigeable energy isexceeded theiegenerative power is further consumed by the regenera-

uve resistor

The Servomotor 15 driven in 1egenetaton (geneiator) mode 1n the following circumstances

® While decelerating to a stop during acceleration and deceleration operation
® With a load on the verucal axis
® During continuous operauon with the Servomotor rotated from the load side ( negative load)

The capacity of the Servopack's built-in 1egenerative resistor 1s sufficient for short-time operation

only. such as fo1 the deceleration stop peniod Operation under a neganive load 1s not possible

If the regenerative power exceeds the processing capacity of the Servopack. then 1nstall an external
1egenerativeresistor The following table shows the specifications of the Servopack s built-in resistor

and the amount of regenelative power (avelage values) that 1t can process

Applicable Servopacks Specifications of | Regenerative ' Minimum

Built-in Resistor | Power Allowable |

i —i Processed Resistance i

Resistance | Capacity - by Built-in Q) i

(€2) (W) Resistor* (W) - |

200V lSGDM-A"\B AD w0 -04AD — i - I - ) 40 j

SGDM-AZADA to -04ADA |

(SGDM-0SAD to-10AD ' 50 60 12 o

SGDM-03ADA to -10ADA '

. SGDM-135AD, -15ADA 30 70 14 - 20 ||

E 1

SGDM-20AD. -20ADA 23 140 28 12 :
'SGDM-30AD, -30ADA 125 140 28 : 12
SGDM-30AD A 8 280 56 I 8

! N

| SGDM-60ADA 6252 (880172 (1802 58 !

| i

| SGDM-75ADA Gt | arent | ason | 29 |

100V ' SGDM-A3BD 1o -02BD - - - o |

' , SGDM-A3BDA 10 -02BDA !

Note 1 Theaverage regenerative power that can be handled 1s 20% of the rated capacity of the
regenerative resistar bult into the Servopack

2 The values n parentheses are for the opticnal JUSP-R A04 Regenerauve Resistor Unut
3 The valuesin parentheses aie tor the epuionat JUSP-RAGS Regeneranve Resistor Unit
When mstalling an external regeneiauve 1esistor. make sure that the resistance 1s the same as that of

the Servopack’s built-in resistor It combiming muluple small-capacity regenerative resistors to in-

21
'

o0
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56 1 External Regenerative Resistors

crease the regenerative resistor capacity (W) select 1esistors so that the resistance value including

errot 1s at least as mgh as the mimimum allowable resistance shown in the above table

5.6.1 External Regenerative Resistors

When mstalling an external 1egeneiative 1es1S101. a user constant setling must be changed as

shown below

Pn600 | Regenerative Resistor  Unit Setting Factory Speed/Torque ‘
- Capacity ) : Range - Setling Control,
; 10 W
i | 0to : 0 Position Control
_ " Servopack
| capacity | i

The factory setung of 0 in the above tabie 1s the set value used when the Servopack’s built-m

resistor 1s used or when a Servopack without a built-1n resistor ts used
When nstalling an external 1egenerative resistol sel the regenerative resistor’s capacity (W)

AEXAMPLEp When the external regenerative 1esistol’'s actual consumable capacity 1s 100 W. set the user

constantto 10

—_—
' IMPORTANT 1. In general, when resisters tor power are used at the 1ated load rane. the resislor temperature INCredses o
between 200°C and 300°C The tesistor~ rust be used at or below the rated values Check with the

manufacturer tor the resistor s Joad chasactensnes Use ressstors at no more than 20% of the rated load ratio
with natural convection «ooling and ne more than 50% of the rated Joad ratio with forced air cooling

2 For safety’s sake 1t 1s =ecommendad that 1esisiors with thermoswitches be used

B Connecting Regenerative Resistors

The method tor connecting regeneiative resistols is shown below

Servopacks with Capacities of 400 W or Less

Connect an exteinal regenerative 1esistol between the Servopack’s B1 and B2 terminals

Servopack

Regenerative resistor
B2

* The user musi provide the 1egenerative resistor

n
7. #)
i



56 Selecting a Regenerative Resistor

Servopacks with Capacities of 0.5 to 5.0 kW

Disconnect the wiring between the Seivopack's B2 and B3 termunals and connect an external

regenerative 1esistor between the B1 and B2 terminals

Servopack

Regenerative resistor

A Be sure to take out the lead wire

between the B2 and B3 terminals

B1

* The user must provide the regenerauve resistor

Servopacks with Capacities of 6.0 kW or More

Servopacks with capacities ot 6 0 kW or mote do not have regeneranve resistors built in A re-
generative 1esistor must be connected externally The following Regenerauve Resistor Units are

available tor this purpose

Servopack  Applicable - Resistance Specifications
Regenerative . () i
. Resistor Unit

SGDM-60ADA | JUSP-RAO4 6 *25 Q (220 W) x 4 resistors n parallel

[£¥)
A

| SGDM-754DA  [JUSP-RAQS

)
o

25 € (220 W) x 8 resistors 1n parallel

Connect the Servopack and Regeneirative Resistor Unit as shown i the following diagram

Servopack Regenerative
Resistor Unit

B1 J R1
B2 R2

= The Regenerative Resistor Uit s sold as an option

IMPORTANT Regenerative resistors reach high temperatures so be careful 1o cool them Also use heat-resistant. non-flam-
mable wiring and make sure that the wining does not come mto contact with the resistors

o

'
==}

o
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56 2 Calculating the Required Capacity of Regenerative Resistors

5.6.2 Calculating the Required Capacity of Regenerative Resistors

B By Means of a Simple Calculation

When drving a Servomotor normally with the honizontal axis, check the external regenerative

resistor requirements using the calculauoen method shown below

Servopacks with Capacities of 400 W or Less

Servopacks with capacities of 40U W or less do not have built-in regenerauve resistors The ener-

gy that can be chaiged by capacitors ts shown 1n the following table If the rotational energy m

the servo system exceeds these values. then connect a regenerative resistor externally

i Voltage Applicable | Regenerative Energy that Remarks
‘ Servopacks " Can be Processed (joules)
[200 v SGDM-A2AD.-ASAD 183 Value when input
-ARADA -ASADA voltage 15 200 VAC
| SGDM-01AD 10 -04AD | 371
S.01ADA -0iAaDA i
100V SGDM-A3BD -ASBDA 78 Value when mnput

SGDM-ASBD w0 -02BD
i -A3BDA, -02BDA

voltage 15 100 VAC

Calculate the rotational energy i the servo system from the following equation

Eg =17 X {Nxq3*/182 (joules)

LIRERIVE RIS

® Jyy Servomotor rotor merta (kg m-t (0 1n s}

& Ji Motor axis conversion load inerna tkg m=1{oz in s2)

e Ny Rotaoon speed used by Servomotor (1/nun)

Servopacks with Capacities of 0.5 to 5.0 kW

Servomotors with capacities of 0 5to 5 0 kW have buili-in regenerative resistors The allowable

frequencies tor just the Servomoton in acceletation and deceleraton operauon. during the rota-

tion speed cyile from 0 to the maxinum 1oiation speed to 0. are summarized 11 the following

table

Convert the data into the values obtamed with actual rotanion speed used and load inertia to deter-

mine whether an exteinal regencrative 1esiston 1~ needed

Series : Allowable Frequencies In Regeneration Mode (r/min)
‘ Capacity 03 05 06 [o8 o039 10 12 13 |15 20 - 30
Symbol '
' SGMAH T
SGMPH - - - 29| - - - - 17 | - -
ISGMGH-ALA | - 4 | - - 13 - - ¢ - 12 8
SGMGH-_ATB | 96 - Wwooo- |22 - t5 - - 20 13
SGMSH - - -t - - - - om0
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Series i Allowable Frequencies in Regeneration Mode {r/min)
Capacity 22 | 32 | 40 44 50 |
Symbol : '
SGMGH-TJAZA - | - = - i - |
SGMGH-"ATIB - I - _ 20 -
SGMSH - ' - 29 - 22
SGMDH 7 1 8 - | -

Load inertia = ¢ (motor only)

Speed -g'arenze
o >

i
|
" - — -+ Vaxmum rciat on sozed
S

1 » L

! Ly

Ser-omcter retancn soead . 0

T
1
\Regensra‘icr :mode

' 1

I

: |
1 / _—_lf-:_-‘_ Maximum cycla
TE t
——— 1 ——

iOpsra‘ing cyc gt

Servc—oto~gensrz-ad "o que

- = Max—.~ cyze

Allowable frequency = 1/T (r/min)

Figure 51 Operating Conditions for Allowable Regenerative Frequency
Calculation

Use the tollowing equation to calculate the allowable frequency for regeneration mode opera-
uon

Allowable trequency for Servomotor only Max rotation speed
Allowable frequency = 2 x

- - r/min
(1+m Rotauon speed used) (r/min)
® n=1I /Iy

® J) Servomotor rotary mertia (kg m2) (oz mn s?)

® J; Motor aws conversion load inertia (kg m?) (0z n s2)

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 trequencies 1n regeneration mode when the Servopack 1s
combined with the JUSP-RA04 o1 JUSP-RAOQ3 Regenerative Resistor Unit

The equation used to calculate the allowable frequency from the Servomotor drive conditions
and load ine1tia are the same as the one give above for Servopack with capaciues ot O 5105 0OkW

El
'
o




User Constant Settings and Functions

5 6 2 Calculating the Required Capacity of Regenerative Resistors

Series Allowable Frequencies in Regeneration Mode (r/min)
Capacity 55 60 75 :
_ Symbol : |
SGMGH-JACA | 26 : - 36
SGMGH-TACIB | - a4 -

B By Calculating the Regenerative Energy

Thiz section shows the procedure for calculaung the regenerative resistor capacity when accel-

eration and deceleration operation 1s as shown 1n the followimg dragram

Rotation speed

Ny Motor rotation speed

: B + 1
T, Load torque

Motor torque +

*- Regenerative
torque

[ 3
_|

Calculation Procedure

The procedure for calculating the capacity 1s as follows

Step Item ! Symbol | Equation
1 Find the rotattonal energy ot the servo system  Eg Eg = JNyy~/182
i 2 Find the energy consumed by load system loss i Ep JEp = (w60 NyTLip .
| during the decelerauon period :
| 3 [Calculate the energy lost fiom Servomotor | Ex i (Value calculated from  Servo- |
winding resistance : motor Winding Resistance Loss’
I tdhagrams? X Ip
. 4 'Calculate the servoamp eneigy that van be Ec Calculate from the Absorbable
i absorbed Servoamp Energy”™ diagrams ]
[ 3 Find the energy consumed bv the regeneranve jEg Ek = Eg —{E1 +Enm~Ec) |
Tesistor
6 |Calculate the required regenerative resistor I'wy |WK =Ex/ 102xT)
capacity : i
Note 1 The 02 n the equation for calculating W 1s the value for when the regeneratve

[ 28]

resistor's utihzed load ratio 15 2NG

The unns {or the vanous «varbol< are as tollows

Es o Eg Energy joules i1i Ty Load torque /N m) 0z 1)
Wy Regenerative resiston tequited capacity iWitp Deceleration stopping timie 5}
T {= Ing= J){(kg m2} roz n <=1 T Servemotor repeat operation period is)

Ny Rotation speed used by Sersomator irfmind
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+ SGMAH Servomotor, 200 V

If the above calculation determines that the amount of regenerative power {Wk} that can be pro-
cessed by the built-in resistor 1s not exceeded, then an external regenerative resistor 1s not re-
quired

If the amount of regenerative power that can be processed by the built-in resistor 1s exceeded,
then mstall an extetnal iegenelative resistor for the capacity obtatned from the above calculanon

It the energy consumed by load system loss (in step 2 above) 1s unknown. then perform the cal-

culation using By =0

When the operation period i 1egenesauon mode 15 continuous, add the following tems to the
above calculauon procedure in order to lind the required capacity (W) for the regenerative resis-
tor

® Energy for continuous regeneiauon mode operation period Eg {joules)

® Energy consumed by regenerauve 1esistor Ex = Eg — (E + Ey + E¢) + Eg
® Requued capacity of regenerative tesistot Wy =Eg/ (02 x T)

Here. Eg = (22/60} NaigTglg

® T Servomotor 's generated torque (N m) (0z 1n}n continuous regeneration mode operation
period

® Nyig Servomotor rotatton speed (r/imin) tor same operation period as above

® (g Same operauon period (31 as above

Servomotor Winding Resistance Loss

‘The tollowing diagiams show the 1elationshup, for each Servomotor. between the Servomotor's

Zenerated toique and the winding 1esistanie loss

+ SGMAH Servomotor, 100 V

300, | _ - — . 200 - ; — s
2s0| | | - | f‘%ﬂn g, 0 : B | e OEVV
TR e L
200! P ¢/ 2 140 . : i : /7:
i%;\ czh (w120 ! W}Asé
150 iy 100 —— ——

N

80

T P
sl L AN 11

0. - :
0 100 200 300
Torgue (%) Torque {%)

3-8y



User Constant Settings and Functions

5 6 2 Calculating the Required Capacity of Regenerative Resistors

« SGMPH Servomotor, 200 V

0 =17 T ] e
R I | 15A
. L | P | wosa
250 - — |
2 | S '
Q :
S 200 I
M ol /// y
o ////
! J01A
il I////
]
50 i i
: i _
0 100 209 300
Torque [%)
+« SGMGH Servomotor, 1500 r/min
2000 | | i : ,
1800 ————————
: |
600 oo | SGMGH
1 — : ‘
: A , _ /i5sA:A:
1400 i : - A
! || 75A0A
w 1200 | — /
£ i g
1000
w)
820
&0C
400:
200:
0! H
0 109 200 300
Torque {%}
+ SGMSH Servomotor
1400 T . |
P ' |
i i SGMSH-
1200/ — ) . 7
. A 53 :
|| A //
1000 ——— I 7 304/,
w0 I ' : | ~ 20, i
o ol | v
600 I | 15
400 ! I ! ; < |
i - '////I |
zooi : —
o | = | | |
0 10 200 300

+« SGMPH Servomotor. 100 V

160 .
NN
90— — —— A
;oo I | SGM PH//
¢ 120 i LobeB

< i | _/313//

— 100 ! g : '

W) | | //I |
B0 - T | ! /l/

60 : i
N A
40 i
] T
20 . ' I :
0 / | | ]
0 100 200 300
Torque (%)

« SGMGH Servomotor, 1000 r/min
2000 I D [ sle'-nleH-! ,soﬁl:.a
1800 | [ i ) T

N 1 ; | -
15006 —— |

i | | l | : |/ 'L‘44ADB
1400 : | //

¢ 1200 — I

3 é : // lson8
1000 : - 30

A T : B oA H
W) ' | = // 4 looans

I l || :
800 | : | // I///UHADB
600 i Vin 4 g
400 |/A///%12AEJB

\ 1 ’ : "
sop o] : J//://.//: 02ACB

| Tl

0 100 200 300
Torque {%5)

+ SGMDH Servomotor
1400|!|!5I!!|||
1200 ' - SEMOr,

/40A|
. ; i 328/
1600 | | | ./7{ 7
S sool | | ! 77—
i) ' ’// '
60T — g —
B A
400;— a :
! / P
: ! |
2001 — = — .
LT
I 100 200 300 360

Torque (%e)
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» Servopack for 200 V

120 | I
i Sarvopack
SGDM
100 P~ JOADT
] 20ADO
B go b {7 ovapo b osado
@ _ ] - ~ i | _-05ADO i 10A00
3 i \ | / 15ADC]
= I Chd | ~A3ADO, |ASADE
] 60 : e
2 i : L Pt
8 1 | ’ |
-] | : :
< 40 [ i
. : - | :
(J) : : o \
: : .
20 R s Ie :
o :
18C 200 220 240 260
AC nput power supply voltage (Vrms)
« Servopack for 100 V
18
\ | Servepack
16 e SGDM. .
A ~ AEBDC] '0 02BD
14 ’ T~
Q 12 : . - .
@ !
2 10
= ] ASBDO
S 8 - - . <
2 : : :
2 ] ; \_y\
O :
L
» !
| .

Servopack’s Absorbable Energy

The following diagrams show the 1elationship between the Servopack s input power supply volt-

age and 1ts absorbable ene1gy

<D

90

100 10

120

AC input power supply voltage (Vrms)

« Servopack for 200 V, Continued

Absorbable energy

700 T

600 -

500

400

300

=

=
n
=}
S

9]

100

@ [T
o |
i I
H I .
: : | |
| | '
| |
| | Servopack
i sGDM-
' _——— 75ADA
| | _-4— 60ADA
‘\—q\ i | — SDADA
——— - —-_--"--\ =
180 200 220 240 260

AC input power supply voltage (Vrms)
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56 2 Calculating the Required Capacity of Regenerative Resistors

5.7 Absolute Encoders

It a motor with an absolute encoder 1~ used a system o detect the absolute position can be made 1n

the host controlter If such a sysiem 1s to be combined with a host controller. use a Servomotor with

an absolute encoder Consequently. operatton can be performed without origin return operation 1m-

mediately after the power 15 turned ON

Motor SGM_H-T [ 1]

With 16-bit absolute encoder

SGM_H-OTT 2= With 17-hut absolute encoder

Absolute enceder

Always detecls
ahsolute pesition

Ongin rn operation

A WARNING

& The output range of multiturn data for Z- 11 senes absolute detection system differs from that for

conventional systems {15-bit encoder and 12-bit encoder) Specially when “Infinite length post- |
tioning system” of conventional tvpe 1s to be configured with X - Il senies. be sure to make the
following system modihication

Absolute Output Range of

Encoder Type I Multiturn Data

Motion When Exceeds the Limit

i Conventional Types | -99999 1o +89999

(12-bit and 15-bit)

When exceeds the upper limut (49999971 1n the
positive direction the muluturn data 1s 0
When exceeds the fower limit t-999991 1n the
regative directien the multiuere data 1s 0

|

|51l series | 3276810 +32767

“(16-bit and 17-bit)

When exceeds the upper limit i +32767) i the
postive direcuon the multturn data (s

IXTAR

=22 00

When exceeds the lower himit :-327681 10 the
negative direction the muluturn data 1s

L32TRT <

>

When the muluturn limit settrrg s Pn203: 1~ changed the mouon differs Refer to

376 Muianu e L Serane

-
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5.7.1 Interface Circuit
The following diagram shows the standard connections for an absolute encoder mounted to a
Servomotor
Host controller Senvopack
5V CN1 CN2
tp;%ﬁ‘ lgir;N Ip . T Eeov
7406 5 5 .
e oV BAT 21 3 [BAT(+) « T(3)
Battery T - BaT0 [P |20 s lBaTolPt s
Senal rrerface] L s ' -
croult
Lioidow
COLI“:‘:’F 5 i i
DOWN &
*
Cear
Sara’ nteface
cITCar
Ceonngeiom srel J

£ ] Shielded wire (shell

1 P Indicates twisted pair wires
Applicable line drivers  SN75175 o1 MC3486 by T/1

Terminating resistance R 22010470 Q

B SEN Signals

Host controller Servopack

+5V T

10002

SEN CN1-4

—
Approx 1 mA
at high ievel

OSEN  cNi-2 |

740€ or
equivalent
¢

47K TuF

v oV

PNP 1s recommended for transistors

Signal Levels
High level 40V m:n Low level 08 V max

® Lt at least three seconds elapse atter turning on the power belore raising the SEN signal to
high level
® When the SEN signal 1s changed from low level to high level. the multi-turn data and imnal

mcremental pulses are output

¢ Untl these operations are completed. the motor cannot be operated regardless of the status
of the servo ON signal (/S-0ON)

[t tor some reason it ts necessary to tun OFF 0 SEN signal that is already ON. and then to wurn it back ON again,
maintain the lgh level tor ar least |1 3 ~econds before turming 1t ON and OFF

IMPORTANT

H

SEN signal OFF ON = high level OFF | ON
le 13smn o 15ms |,
| | min

v
2
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3 7 3 Handling Battenes

5.7.2 Selecting an Absolute Encoder

Select the absolute encoder usage with the tollowing user constant

Pn0022  Absolute Encoder Usage : Factory Speed, Torque
i Setting | Control,
i

i 0 Position Control

0™ 1n the tollowing table must be et to enable the absolute encoder

Pn002 2 Setting Contents

| 0 Use the absolute encoder ac ar absolule encoder .

! ] | [ye the ab~o‘ute encoder s an 1ncremental encoder

Note This user detinition goes inte ertect when the power 1s turned OFF atter the
change ha~ been made

5.7.3 Handling Batteries

In order for the absolute encoder to ietamn position data when the power 1s turned OFF. the data

must be backed up by a battery

M installing the Battery at the Host Device

Lithium battery. by Toshiba ER6VC3 3 6 V. 2000 mah

B Battery Provided for Servopack

Lithium battery JZSP-BAO] iincludes battery and connector]

Battery Toshiba ER3 V. 2 6 V. 00U m4h

u—? Battery carrying space

Batter connecior (CN8)

Figure 52 Servopacks with Capacities of 30 W to 5 0 kW

3 ud
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Batter connector {CN8)

Battery carrying space

Figure 53 Servopacks with Capacities of 6 0 or 7.5 kW

Q PROHIBITED

& Installthe battery at either the hostcontroller orthe Servopack Itis dangerous to Instali battenes at
both simultaneously. because that sets up a loop circuit between the batteries

5.7.4 Absolute Encoder Setup

Perform the setup operation tor the absolute encoder 1n the following circumstances

® When starting the machine to1 the first ume
® When an encoder backup alarm 1 generated
® When the Servopack’s power supply 1s turned OFF and the encoder’s cable 1s removed

The setup operation can be peiformed by using the Hand-held Digital Operator or the Servo-

pack’s Panel Operator. o1 else personal computer monitor software can be employed

The setup operanon procedute shown here uses the Digital Operator For more details. reter to

Chapter 7 Using the Dignal Operator

0.m> The absolute encoder setup operation 1s only possible when the servo 1s OFF Atter the setup processing 1s fin-

—_— 1shed turn the power back ON again

M Setup Using the Hand-held Digital Operator

1. Press the DSPL/SET Key to select the auxthary function mode

NN
WL

2. Select the user constant Fn0% Press the Lett or Right Cursor Key to select the diait 1o set.
and then press the Up or Down Cursor Key to change the number

Ct_nlno]
Fﬂuud

3. Press the DATA/ENTER Key The tollowing display will appear

|
Fjeey) !

4
o
M
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5 7 4 Absoclute Encoder Setup

th

Pressing the Up Cursor Key will change the display as shown below Continue pressing the
Up Cursor Key unul PGCLS 1~ displayed If an erroneous key entry 1s made. ' nO_OP”
will flash tor one second and the display will retuin to the auxihary function mode In that
case. go back to step 3 above and perfoim the operation agarm

! —
¢ Up Cursor Key Wnen a Mistaken Key Entry 1s Made

PU (N C] ['—'I,_‘ | PJ Flashes for one second
+ Up Cursor Kev ¢
v
| i1
[P il L b] [,C | L U B] Returns to auxihary function mode

When PGCL3 1sdisplaved. press the DSPL/SET Key The display will change as follows.
and the absoluie encoder s mulu-turn data will be cleared

[ — | Flashes for
1 DJ[:”_le_' 1 second _’P

w

CICIL]S ]

Press the DATA/ENTER Key to1eturn to the auxthary function mode

[

)
Sl i D’J

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 avxihary tunction mode

N
ICI—H_H_JLI

Press the Up or Down Cursor Key to select the user constant Fn0038

AR E
l_l!_l Ll H )

Press the DATA/SHIFT Kev tor at least one second The following display will appear

| |
lDl,_H_l_ !

4 Pressing the Up Cursor Kev will change the display as shown below Continue pressing the

Up Cursor Key unul 'PGCLS 15 displayed It an erroneous key entry 1s made. nO_OP”
will flash o1 one second and the displav wall return to the auxihary function mode In that
case. go back to step 3 above and petform the operaton agamn

Wh M Mad
¢ Us Cursor Kev en a Mistaken Key Entry 15 Made

’-' n
FE} E [,_ LJJ E il B P] Flashes for one second
+ Up Cursor Kev ¢
¥
T —[-[n[n .
EDLJ Ll L__J E_|' |l BJ Returns to auxiiary function mode

Pl

i
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5. When PGCLS” 1s displayed. press the MODE/SET Key The display will change as fol-
lows, and the absolute enceder’s multi-turn data will be cleared

- Flashes for —
[ Id ala t] Fiashes [0 +El'u

~
L

——

L5)

6. Press the DATA/SHIFT Key to 1eturn o the auxihary function mode

C

M )
AREEE

This completes the absolute encoder s setup operation Turn the power OFF and then back ON

again

IMPORTANT If the fellowing absolute encoder alaims dare disptayed the alarms must be cleared using the method described

H

* Encoder backup alarm 1A &1j

¢ Encoder suin check alarm ¢ A 821

above for the setup operation They cannot be leared by the Servopack s alarm reset (/ARM-RST) mput signal

In addition 1t a monuonng alarm 15 generated 1n the encoder the alarm must be ¢ Jeared by turming OFF the

power

5.7.5 Absolute Encoder Reception Sequence

The sequence in which the Servopack recerves outputs from the absolute encoder and transmits

them to the host device 1s shown below

Be sute you understand thus section when designing the host device

B Outline of Absolute Signals

The absolute encoder’s outputs me PAQ, PBO, PCO. and PSO signals as shown below

Servopack
PS Senal data— Dunding PAQ
Camnat b PEO
w0 PCO
Data-+ ca'a L’SO
CONVEISIon "]‘
i Signal Name Status Signal Contents
PAO i Imttial state . Serial dara
Imual incremental pulse
- Normal state Incremental pulse
PBRO Ininal state | Imtial incremental pulse
" Normal state Incremental pulse
PCO Normuatl state Ongin pulse
PSO Rotanion count senal data

| Normal stare

s.97
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5 7 5 Absolute Encoder Reception Sequence

B Contents of Absolute Data

® Scrial data  Indicates how many wrns the motor shaft has made from the reference position
(position specitied at setup)

® Imual incremental pulse Outputs pulses at the same pulse rate as when the motor shaft ro-
tates from the origin Lo the cunent posiuon at approximately 2500 r/min (for 16 bits when
the dividing pulse 15 at the factory seting)

Raference position {setup) Current position
— N/ -1 3
Coordinate value — 0. Y T +12 +.
] t 1 1 I 1 1
1 +0 =1 1 +2 ) ] 5
V. A
BweM— ! T Y !
1 R~ T T e ': 7: :
| | ) | PE L |
1 1
' ' Pz : Pu - :
] b [ 1 ] ] 1

The final absolute data Pyg can be tound by using the following formula

Pe  jCuwrent value read by encoder

:
Pe=M x R+Pop M | Multi-turn data (rotatnen count data) i
]
iPM =Pg-Ps | Po Number of imnial incremental pulses :
Use the tollowing lor reverse Pg Number of minal incremenial pulses read at setup
rotation muode iPn00G 0 = ¢This 15 saved and controlled by the host control-
Pe=-MxR+Pq ler :
= Pp-Rs !
Pr=Pe-Rs Py | Current value required for the user’s system |
R Number ot pul<es per encoder revolution I

| ‘pulse count atter dividing value of Pn201)

B Absolute Encoder Transmission Sequence

1 Setthe SEN signal at hugh level

2. After 100 ms set the sysiem to ~enial data 1ecepuon-waiting-state Clear the incremental
pulse up/down counter 1o zelo

3. Receive eight bytes of senal data

4 The sysiem enters a normal mcremental opeiation siate approxamately 30 ms after the last
serial data i~ 1ecerved

Rotation count Inthal iIncremental pulses
SEN signal ] senal data ’
o
PBRO Undefined T izl incremental puises

____________ rcremantal sulses

_______ _ ) ,_iPhase B) | iPrase B}
PSC  Undefined lr“) &0 ms men l | Rotation count serial data
"5
------ -- 90ms typ 1tc 3ms
maxg Y
260 ms max 25ms Max

Aoprox 15ms

n

g
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B Detailed Signal Specifications

PAO Serial Data Specifications

The number of revolutions 1~ output in five digits

Data Transfer Method : Start-stop Synchronization !
| {ASYNC) .
. Baud rate | 9600 bps |
Start bits S bt
Stop bits I bnt
Parity Even
. Character code ; ASCI 7-bat code '
Data format & characters. as shown below
L "+ or'-" 010 '9 "CR’

00000610101

"'-..____'___,‘-'
T Data T t Stop bt
Start bit Even parnty

Note1 Datais P-00000" {CR) or P-00000" (CR) when the number of revolutions 1s zero

2 The revolution range 1s +32767" to -32768 " When this range 1s exceeded. the data
changesfrom +32767 to -32768" orfrom ~-32768"t0“+32767 " When changing multiturn
imit, the range changes Far 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 1n

five and 7 digits. respectively The data output cycle 15 approximately 40 ms

Data Transmission Method _ Start-stop Synchronization |

[ i (ASYNC) ]

Baud rate 9600 bps

Start bits "1 b

Stop bits I bit

Panity Even

Character code ASCII 7-bit code

Data format 16 characters as shown below
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57 5 Absolute Encoder Reception Sequence

Number of revoluticns 0"t 9

‘v or = \
A

Absolute positien within one revolution 0'to '9°

l “CR'

T ST
000001010 1
"‘-.-_-_'___._/
T Data T t St20 bit
Stant bit Even panty
Note T The absotute posiion data within ene revolution 15 the value before dividing

2 absolute posttion data mereases dunng forward rotation {Not vahd 1n reverse rotation mode  For-
ward rotation 15 defined as counterclockwise iCCW t rotation )
Incremental Pulses and Origin Pulses

Just as with normal incremental pulses. intial ncremental pulses which provide abso-
Jute data are first divided by the frequency divider inside the Servopack and then output

Forward rotation Reverse rotation

Phase A w Phase A -w—

PhaseB |_'-| 1. 1 Phase B —
Phase C 1 Phase C =1

—_— — >t

Setting the Pulse Dividing Ratio

Use the tollowing user constant to set the pulse dividing ratio

Pn201 PG Divider EUnltI Setting Factory 'Speeleorque
| PiR Range Setting - Control,

1610 16384 16384 EPosmon Control ~

This user constant sets the number of output pulses for PG output signals (PAQ. /PAO. PBO.
/PBO) sent exteinally

Pulses from the moto1 encoder (PG are divided by the number of pulses set here before being
output

The set value 1s the number of output pulses per tevolution Set this value according to the refer-

ence unit of the machine or conuoller 10 be used

The seting range vartes according to the encoder used

Output Terminals

PAQ {CN1-33)

o i 4%
Servomotor e ",CN1 34,_
Encoder PBO (CN1-35)

PBO Ouput

Setting Example
Set value 1E

Servopack

Motor one revolution

S iy
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B Transferring Alarm Contents

When an abwlute encodet 1~ used SEN signals can be utilized 1o transfer the alarm detection
contents from PAQO outputs to the host device as senal data

Table 51 Alarm Contents Output Example

4 Error detection R —|
v

SEN Signal

Drgital Operator 1ol i
U . ! i
Display o i H B !
b b Absolute encoder backup alarm
PAO Serial Data I | o
— - ALMB1 {TRY

| Incrementat pulses

Refer to 9 2 2 Alarm Displan Tuble ton a table of alarm contents

5.7.6 Multiturn Limit Setting

OIIIEID The muluturn lemit setting described 1n 1lus section i supported by the new version of SGDM Servopacks
—_— {SGDM-_ DA} only

When implemenung absolute detection systems tor machines that tum m times 1n 1esponse 1o
n turns 1n the load shaft. <uch as 10und tables. 1t 1s convenient to reset the multiturn data from
the encoder to 0 every m tuins The Multitwn Limut Setting allows the value m to be set for the
encoder

The use of an absolute encoder can be specified by setting the tollowing user constant

Pn002 2 Absolute Encoder Usage Factory |Speed/Torque

| Setting | Control,
Position Control

5 0
|

07 1n the tollowing table must be set in order to enable the absolute encoder

Pn002 2 Setting Contents |

\; Use the absolute encoder as an absolute encodel |

] ; Use the absolute encoder as an incremental encoder
|

TERM ¢ Multturn limit

The muluturn lumt s the upper huimt ut the mulowm data 1f PnO02 2 = 0 the multiiuen data wil varv between 0
and the value set tor Pn20% i Multtumn Limun Setting)

A L6
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57 6 Multiturn Limit Setting

The muluturn limit 1s set 1n the Servopack using the following user constant

| Pn205 ‘Muluiturn Limit Setting Umit ~ Setting . Factory ISpeeed;"l'orque l
Range ‘ Setting Control,

| [ rev | ; .
_ | 65535 Position Control

0 to 65535 |

If the Muluturn Limit Setung 1s set 10 63535 {tactory setung). the muluturn data will vary from
—32768 1o 32767 1i anv other value 15 set the mulutuin data will vary from 0 to the setting of
Pn205

® Vanauon of multiturn data when the muluturn limit value 1s 63535 (factory setting)

Positive directien
-32767 Negative direction

N AN
Yaaas

-32768

No of retations
® Variation of mulutuin data when the multiturn it value 1s other than 65533 (factory set-
ting)

Positive direction

D i}
n205 set value Negative direction

T — .
Multturn data ‘ /‘
0

No of rotations —

If the Servomeotol rotates 1 the negauve direction from 0. the multiturn data will change to the
value set for Pn203 1f the Servomotor 10tates 1 the posiuve direcuon from the value set n

Pn205. the mulutuin data wall change 10 0 Set Pn205 tom - |

The muluturn linut value in the Encoder 1s tactory set Lo 65535, the same as the Servopack If
the multeturn limit value m the Servopack 1s changed with Pn203 and then the Servopack power

1s turned OFF and ON the following alatm will ocew

Alarm Name Multturn Limnat Disagreement

Alarm Alarm Code Outputs ' Meaning of Alarm
. Display i :
I ALO1 ALO2 | ALO3
| A CC | ON | OFF ON The muluturn hmat value 1s different in the En- I

coder and Servopack .
! 1 - i

Note ON signals are low level OFF «ignals are lngh level

S -
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When thus alaim occurs. the multiturn limmit 1in the Encoder must be changed The auxihary func-
uon mode of the Digital Opetator 15 used 1o change this setting It can also be set from a personal

computer using the Monitor Soltware

The proceduie to set the muluturn limit in the Encoder using the Digital Operation 1s provided

next Refer also wo Chapter 7 Using the Digital Operator

Olmb The muluturn limit setting 10 the Encoder <an be changed only when the Multiturn Limt Disagreement alarm
— has occurred Atter changing the setung twin the power supply OFF and then back ON

B Changing the Setting with the Hand-held Digital Operator

1. Press the DSPL/SET Key 10 select the auxihary funcuon mode

CI |1‘l i
'l | ] (T I

2. Select the user tunction Fn(}13 Press the Left or Right Cursor Key 1o select the digit 1o set,
and then piess the Up or Down Cursor Key to change the number

Z 0

i |f_l I 3
3. Press the DATA/ENTER Key The following display will appear
o |C
PLISIELE]

4. Press the DSPL/SET Key The tollowing display will appear and the muluturn himat setting
n the absolute encoder will be changed

| — | Flashes for al|\c
[ Ur_.”_it one second || U'J E t
5. Press the DATA/ENTER Key 10 1etuin to the auxihary function mode
=17 !
EREHE

This completes the procedure to change the multiturn Itmit 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. Piess the DSPL/SET Key to select the auxiliary tunction mode

A
U L (] [ [

Fy

-107



User Constant Settings and Functions

57 6 Multiturn Limit Setting

!0

o
L—l_il__l 13

Press the Up or Down Cuisor Key to select the user constant Fn013

3. Press the DATA/SHIFT Kev tor at least one second The following display will appear

EREEE

4. Pressthe MODE/SET Key The following display will appear and the multiturn limit setting
in the absolute encoder will be changed

in

[Finic] 13)

——

— | Flashes for
r d oy tj one second

Press the DATA/SHIFT Kev toi at least one second to return to the auxihiary function mode

&

U

5

E

3

This completes the procedure to change the multturn himn setung in the absolute encoder Turn
the power supply OFF and then back ON

&\\ARNING The multturn imit value must be changed only for special applications Changing it
inapproprately or unintentionally can be dangerous

&WARNING If the Multiturn Limit Disagreement alarm occurs, check the setting of user constant
Pn205 In the Servopack to be sure that it 1s correct If Fn0131s executed when an
Incorrect value 1s 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 situaton where the machine will move to

unexpected positions

S lud



58 Special Wiring

5.8 Special Wiring

This section descuibes special wirning methods including the one for noise control Inadditionto5 8 J
Wiring Precautions and 5 8 2 Wining for Noise Control. refer 1o other secuons as necessal ¥

5.8.1 Wiring Precautions

To ensure safe and stable operation. always observe the following wiring precautions

IMPORTANT | 1. Always use the lollowing cables tor reterence mnput and encoder wiring

I
- ‘ Cable Type Yaskawa Drawing No : Maximum
! . Allowable Length |
Reference Input Twisted-pan wnes ;JZSP-CKIO] | Im (1181 !
. | | i
i i
Encoder Multiconducton JZSP-CMP09 : 20 m (787 1) !
shielded twisted-pair
i wie “JZSP-CMP19 l 30 m (1969 1n) ‘

* Trim off the excess portion of the cable to mimmuize the cable length

2. For a ground wite use as thick a wable as posabie (2 0 mm? or thickers

a4

* Atleast class-3 ground 100 €2 max 15 recommended
* Ground (o one point only
* If the motor 13 insulated trom the machine ground the motor directly
3. Do not bend or apply tension o cable~
The conductor of a signal cable 1s very thin (0 2 to 6 3 mm (0 0079 to 0 012 1n)). so handle the cables with
Lare
4. Use a nmse {ilter 1o prevent notse ileiterence
{For detals 1efe1 to 5 8 2 Wiring for Nonve Conprol 1
¢ Ifthe equipmentis to be used ne v private houses or may recetve noise nterterence 1nstall a nose filter

on the input side of the power supply lime

* Since this Servopack 15 desigred s an indusindl device, 1t provides no mechamsm to prevent noise
mteiference
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58 1 Winng Precautions

5 To prevent malfunction due to noise, take the tol'owing actions

+ Position the nput teference device and noise hilter as close to the Servopack as possible
s Always nstall a surge absorber cirewst in the relay solenotd and electromagnetic contactor cotls

« The distance between 4 power hine tsuch as a power supply e or motor cable? and a signal ine must
be at least 30 <m Do not put the powet and signial lines in the same duct or bundle them together

+ Do notshaie the power supply with an electie welderor electrical discharge machine When the Servo-
pack 1s placed near 1 ngh-trequency oscill o install anoise filter on the input s1de of the power supply
line

Note ] Since the Servopack vses high speed switching elements signal lines may teceive

noise To prevent thus alwavs take the above actions
2 For detals on grounding and notse filters 1eter to 3 8 2 Wnng for Noise Coninre!

6. Use a molded-Lase cireunt breaker iMCCR1 o1 fuse 1o protect the power supply line from lgh voliage
+ This Servopack connects direttly to a vommercial power supply without a transtormer so always use
an MCCB or tuse to protect the servo system trom accidental high voltage

« Select an appropriate MCCB o1 fuse according to the Servopack capacity and the number ot Servo-

packs to be used as shown in the tollowing table

5 -]itA
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B MCCB or Fuse According to Power Capacity

The following table shows the MCCB or tuse capacity for each power supply capacity

i Main Circuit Servopack Model | Applicable Power Capacity Current Capacity |
| Power Supply [ Capacity (kW) SGDI- | Motor per Servo.pack per MCCB *or‘Fuse I
: , (kvA) ™ (Arms) 1172
Single-phase 003 AZAD A3ADA  SGMAH-A3A 020 4
200V ! 005 ASAD. A5ADA  SGMAH-ASA 025
| | 010 01AD 01ADA  SGMAH-D1A 040
! ? | SGMPH-014
020 02AD. 02ADA  |SGMAH-02A 075
'SGMPH-024 i
040 04AD (4ADA  SGMAH-04A 12 8 B
_ ' SGMPH-044 i
. Three-phase i 050 05AD. 05ADA | SGMGH-05a0A 14 4
1200 V SGMGH-03ACB
| 075 08AD 08ADA ' SGMAH-0%A 19 7 =
' SGMPH-08A
| SGMGH-064 B
: ! 10 10AD 10ADA  |SGMGH-09a]A 23
| : SGMGH-09AJB
, | "SGMSH-10A
i | 15 15AD. ISADA  SGMPH-154 32 10
: ! 'SGMGH-134-A
| SGMGH-12AIB
i SGMSH-154
| 20 20AD 20ADA | SGMGH-20ACA 43 13
' "SGMGH-20ATB
SGMSH-204
, 30 30AD 30ADA | SGMDH-22a 59 17
| | SGMGH-30a01A |
! | SGMGH-30A0B
| i “SGMSH-30A
| i 50 50ADA SGMDH-324 75 28
I i SGMDH-404
: SGMSH-404
SGMGH-44A714
SGMGH-44A0B :
TSGVISH-S0A |
60 60ADA SGMGH-55ACA 125 32 |
SGMGH-60A"B . i
75 75ADA SGMGH-75ATJA 155 41 l
Single-phase 003 A3BD, A3BDA | SGMAH-A3B 015 4
100 V 005 ASBD ASBDA |SGMAH-ASB 025 |
010 C1BD 0IBDA  SGMAH-01B 040
SGMPH-01B |
020 02BD 02BDA ; SGMAH-02B 060 6 !

SGMPH-02B
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%1 This1s the net value o the rated load When actually selecting tuses deterrune the capacily using the prescribed
derating
= 2 Operating characierisies tae 25°C) 2 seconds or more tor 200% {01 second or more tor 700%
Note A fast-operating fuse cannot be used bes ause the Servopack powel ~UDPIY 15 A Lapacitor input type A tast-op-
erating tuse mav blow out when the power 15 wrred ON

IMPORTANT i SGDM Servopacks do not have built-1a ground proteition crciits To configure a sater system 1nstall an earth
teakage breaker lor protection again ovelloads and shori-uiicuinng or else 1nstall an earth leakage breaker for

zround protection 1n combinatton with a wising arcuit hreaker

n
i
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5.8.2 Wiring for Noise Control

B Wiring Example

This Servopack uses high-speed switching elements in the main circunt It may recerve * switch-
g nowse” trom these high-speed switching elements 1f wiring or grounding around the Servo-

pack 15 not appropitate To prevent this. always wire and ground the Servopack correctly

This Servopack has a built-in microprocessor (CPUY. so 1t1s necessary to protect it trom e xternal

noise as much as possible by installing a noise filter in the appropriate place

The following 15 an example ot wiring tor noise control

AC2COV

® Opertion 1elay 2003 1n?
seyuence ~iin

----- - @ Signal generation
wuent iprovided
P by user:

|
|
|
i $444
|
|

|

2213903 %

AvR

“Grzarz

- r—— e —

e e S
L 35mmeRGIS e~ n

35 mm2

| Nresol 35

i'Greurd p ate”

™ Groung Grourd 'o an ndepencer® grourd
ia lezst Sass 3grourd (120 Q raxy;

Note I For ziound wnes ornedled 10 the asing use a thick wire with 2 thickness of ar least 3 5
mm- {0 00 in-i ipreterably plain stiich coeper “wvire)

x
2 For wires indicated by P use twisted-pan wnes whenever possible

3 When using a none filter follow the precavtions i B Lising Nove Filters

.19
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5 8 2 Winng for Noise Control

Correct Grounding

Grounding the Motor Frame

Always connect servomotor fiame termunal FG 1o the Servopack ground termmal‘\Z} Also be

sure to ground the ground terminal s

It the servomotor 1~ grounded via the machine. a switching noise current will flow from the Ser-
vopack power unit through motor stray capacitance The above grounding s required 1o prevent

the adverse eftects of switching nosse

Noise on the Reference Input Line

If the reference input line 1ecerves neise ground the 0V line (SG) of the reference mput line
[t the main circurt winng for the motot 15 accommeodated 1n a metal conduit. ground the condust

and 1ts juncuion box Foi all grounding ground at one point only

4]l grounds must be made to only vne point in the system

Using Noise Filters

Use an mhibit type noise filtet o prevent noise iom the power supply line The tollowing table

lisis recommended nose filters 1o each Servopack model

Install a nowse hilter on the power ~upply Line tor peripheral equipment as necessary

Table 52 Noise Filters

| Servopack Model i Recommended Noise Filter

Model Manufacturer
SGDM-A3AD to -02AD i SUP-PSH-EPR QOkatamu Elecinic Endustnal
| SGDM-A3BD to -01BD ! '
SGDM-A3ADA to -02ADA
SGDM-A3BDA to -01BDA
SGDM-02BD | SUP-PEH-EPR
SGDM-02BDA ' i
SGDM-04AD : SUP-P*OH-EPR
SGDM-04ADA I




58 Special Wiring

Servopack Model ! Recommended Noise Filter
: Model ! Manutacturer
SGDM-05AD to -20AD LF-3200 | Tokin Corp |
SGDM-05ADA to -20ADA ) !
SGDM-30AD 'LF-3300 ‘
SGDM-30ADA
SGDM-50ADA LF-3400 |
SGDM-60ADA LF-2500 !
SGDM-75ADA LF-3600 |
|

Note These noise fillers are manutaciwed by Tokin Corp and available from Yaska-
wa For nuise filters contact vour nearest Yaskawa representatives

Always observe the following installation and wiring mstructtons Incorrect use of a noise filter

halves us benetits

® Separate nput lines fiom output hines

Do not put the input and output lines 1n the same duct or bundle them together

';
Fter
oOX
Fitar
=]
i
1 |
BOX |
>< Separate these circuits

® Sepaiate the nowse filter giound wne from the output hines

Do not accommodate the noise filter ground wire, output lines and other signal Iines 1n the
same duct o1 bundle them tovethet

2 1
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Fiza- 4
]
_J The g-cura wre
g1 = can ke close to
IngJ” nes
BOX BOX

® Connect the noise filter ground wne duectly to the ground plate

Do not connect the nose filter @round wire to other ground wires

grourd wre Tk zk &z
shor

BCX
® When grounding a noise hilter inade a Unit

If a noise filter 15 located nside a Umit connect the norse hilter ground wire and the ground

wires from othel devices inside the Unit 1o the ground plate for the Unit tust, then ground
these wiles
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5.8.3 Using More Than One Servodrive

‘The following diagram 15 an example of the wiring when more than Servodrive 1s used

Power Supply

RS T
) ) MCCB :'.f.:f-iom
% % % Fowe: supsv CFF “Ay NG
Naoise filter IMC
SUP
MG - SGM—H
y [ — 1
_‘_'; 2 SGDM Servomotor
1 L3 Servopack
L1C 1 M
Lec
., SGDM SGMCH
::f Servopack Servomotor
3
LG { M
L2c
L+ SGDM SGM_H
t; Servopack Servomotor
L*C i M
LzC
CN-
3° ALM+
S ALMiﬁtE
W

Note Wire the svstem so that the power supply’s § phase 15 the ground

Connect the alarm output {ALM teiminals tor the three Servopacks 1n senes to enable alarm
detecuon 1elay IRY to operate

The output uansistor is twined OFF when the ALM output signal invokes the alarm state

Multiple servos can share a single MCCB or noise filter Always select a MCCB or noise filter
that has enough capacity tor the total power capacity (load conditions) of those servos For de-
tatls, refe1 10 5 8 1 Wurmng Precantions

-1
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5 8 4 Extending Encoder Cables

5.8.4 Extending Encoder Cables

Standard encoder ¢ ables have a maximum length of 20 m If a longer cable 1s required. prepare

an extension wable as described below The maximum allowable cable length 1s 50 m

For more detals. 1eiet to the -1 Sernes SGMTH/SGDM Users Manual Servo Selection and
Duata Sheets (SIE-5800-31 1)

Preparing 50-m (1968.50 in) Encoder Cables

® (Cable Lines

| Length ] Cable Line Model Numbers !
_ 20 n (1181 10 s 17ZSP-CMP19-30 |
| 40 (1374 80 . 1ZSP-CMP19-40 !
I 50 m £ 1968 300} JZSP-CMP19-50 |

When speciiving the cable length yust ~pecity the model number JZSP-CMP19-1 The _
1n the mode] nuinber designates the length of the cable (1n meters)

4EXAMPLEp For example to order 33-m vable specify JZSP-CMP19-35 as the mode} number

e Connectois or Connector Kils

[ Type | Model I

| Servopack end Encoder connector iCN2) JZSP-CMP9-1
' i soukes | |
| Servomotor end Encuder connector socket for  JZSP-CMPY-2
' 1 SGVIAH and SGMPH Servo- |

motols !

.
| Encoder connector plug and IPlug

. : st %
I able plig “ar SGMGH (L. MS3}08B20-295

SGMSH and SGMDH Servo-
IerlllSH 24 SGMDH Servo- [ o A13106B20-295 |
maetiols !

| iCdble clamp MS3037-12A

514
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® Piepating Encoder Cables

T
¢ Encoder Connector at Ser- | ¢ Cable Line i * Encoder Connector at Servomotor
vopack '

| For SGMAH and SGMPH Ser. !
| vomotors

|
|
—

|
For SGMGH. SGMSH and
i SGMDH Servomotors

i
(JZSP-CMPY-1) | (JZSP-CMP19-0]) ' é%z ‘
| | |

Maximum length 50 m (1968 50 in)
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5 8 5 400-V Power Supply VYoltage

5.8.5 400-V Power Supply Voltage

| & Do notconnect the Servopack directly to a different voltage (400 V)

A CAUTION

The Servopack will be destroved J

There are three types of SGDM Seivopacks. tor the power supply voltages Single-phase
200 VAC. three-phase 400 VAC. and single-phase 400 VAC Forthe three-phase 400-VAC class

(400 V. 440 V) prepare the lollowing voliage conversion transformers ( single-phase or three-

phase)

Primary Voltage Secondary Volitage
I 1 400 VAC or 40V — 200 VAC 7
2 400VACordal ¥V — 100 VAC I

_

Refer to the capacities shown in the following table when selecting a vollage conversion ans-

tormer
' Voltage I Servopack Model | Voltage capacity per
i Servopack’ kVA |
Single-phase 200 V [ SGDM-A3AD -A3ADA | 020 _|
I SGDM-A3AD -ASADA '_ 025
'SGDM-01AD -0iADA ! 040 |
| _SGDM-02AD -02ADA f 075
| 'SGDM-04AD -04ADA l 12 |
'Three-phase 200 V | SGDM-05AD -03 ADA i 14 |
i "SGDM-D¥AD -08ADA | 19 1
; [SGDM-10AD -10ADA | 23 B
! 'SGDM-13AD -15ADA ; 32 J
, 'SGDM-20AD -20ADA ! 43 :
| | SGDM-3GAD -30ADA i 59
! SGDM-30ADA 75 .
| SGDM-6GADA | 125 '
I SGDM-75aDA | 1553 |
Single-phase 100 V "SGDM-AIBD -A3BDA ' ¢ 15
| [SGDM-ASBD -A3BDA | 035 i
i SGDM UIBD -G1BDA 040 |
' [SGDW-02BD -02BDA | 060 '

*  This 15 the net value at rhe rated 'ead

When using a 400-V class power supply tuin the power supply ON and OFF at the primary side

of thee vollage conversion tanstormel

5-115
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IMPORTANT ! Transtormer inductance will cause a surge voltage 1f the power 1s turned ON and OFF at the secondary damag-
L= - 1
g the Servopack

Transformer for SGDM Servopack
voltage conversion

Three-phase 400
VAC or 440 V . 200 VAC or 100 V
U £ I . -
/ 1l ° - | .
MG ||
v A {1 - .
1B
W H
Electromagnetic contactor for
power supply ON‘OFF

Figure 54 Single-phase Power Supply Connection Example

5.8.6 DC Reactor for Harmonic Suppression

SGDM Servopacks have DC reactor conneinion terminals for power supply harmonic suppres-
sion Servopacks with capacities of 6 kW o1 more do not have these terminals
Bl Connecting a DC Reactor

The DC reactor 1s connected 1n series to the recutier circuit’s output side Referto 3 2 Servopack

Internal Block Diagrams

Servopack
DC reactor
Y O 1
Q He

Atthe ime of shipping. the DC reactor s (+)1 and (+)2 are short-circuited Remove the lead wire

between the two termmals and connect the DC reactor
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B DC Reactor Specifications

The following table shows the specitications tor the DC reactors provided by Yaskawa

Applicable Servopacks Reactor Specifications ;. Reactor
- E Model
Inductance : Rated current
(mH) (A)
[200 V 'SGDM-A3AD -A3ADA - - ' -
SGDM-ASAD 05ADA - - -
SGDM-01AD -01ADA 220 : 10 P X5064
SGDM-02AD (2ADA 100 18 X5063
| SGDM-044D 044D 17 35 . X5063
| SGDM-05AD -05aDA 20 ; 43 | xs061
éSGD\-'I-OSAD ORADA ‘
SGDM-10AD -10ADA !
SGDM-15AD -13ADA 15 88 | X5060
SGDM-20AD -20ADA E
SGDM.30AD -0ADA | 10 140 L X5059
SGDM-50ADA 047 268 X3068
1100V SGDM-A3BD -A3BDA - _ - -
SGDM-ASBD -A3BDA - - ! -
i SGDM-0IBD -1BDA 100 18 X5063
SGDM-02BD -02BDA 47 38 X5062




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
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611 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
0to 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 1s multiplied by the acceleration or deceleration value set

1in Pn305 or Pn306 to provide speed control

The soft start funcuion enables smooth speed control when nputting progressive speed refer-
ences or when selectung internally-set speeds Set both Pn305 and Pn306 to “0” for normal speed

control
Set these user constants as follows

® Pn305 The time nterval from the ume the motor starts until the maximum speed 1s
reached

® Pn306 The ume interval from the ime the motor 1s operating at the maximum speed until
1t Stops

Speed reference — [! Soft start

Maximum speed

Servopack internal ,
speed reference .-

Pn306 Set this ime interval



61 Smoeoth Operation

6.1.2 Smoothing

Afilter can be apphed in the Seivopack to a constant-frequency reference pulse Use the follow-
Ing user constant to set the type of hlter 1o be apphed

Factory Setting

| Pn207 O | Position Reference Filter

! ‘Selection ,

0

i Position Control
i

Either an acieleranon/deceleration or average movement filter can be selected

Pn207 0 Setting

Meaning

0

" Acceleranor/deceleration hilter

l CAverage movement hilter

‘The ume constant and ume for thewe filters are set in the following user constants

Time Constant lor Acceleraton/Deceleration Filter

Pn204  Position Reference : Unil Setting Factory | Position Control |
desmrsvon ima | 001ms | PSe | setng

0 to 6400 0 ‘ |

| Constant . | |

Averaging Time for Average Movement Fikter

Pn208 :Position Reference  Unit Setting Factory : Position Control |

-I:_f:;v:ment Averaging 001ms Range Setting 7 ;

; 0 to 6400 0 : |

After resetting the constant tnin OFF the power once and turn ON 1t again

o*»

The tuncirons described here tor PnZ07 (4 and Pn208 are supported by the new version of SGDM Servopacks
{SGDM-[IDA) only For previous vetsions only Pn204 can be set, and the average movement filter cannot

be used With the progressive speed reterence input the relerence becomes exponenual for the acceleration/
deceleranon hilter and becomes lamp-form {linear acceleration/deceleration) for the average movement filter

This tuncuen provides smooth motor opetating in the following cases

® When the host device which vutputs references cannot perform acceleration/deceleration

processing
® When the reference pulse trequency 1s too low
® When the reference electronic gear 1atie 1s too hugh (1e . 10X or more)

This tuncuon does not atiect the navel distance (1 e . the number of pulses)

6 2
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613 Adjusting Gain

Servopack
Reference pulses | P Servomoltor

Junnmn
O

~. Acceleration/Deceleration

Hz | Jinunniggn

Reference pulse — l
frequency L
g Fitter applied
When using acceleration?
deceleration filter ., ,'-1—-. :q—n-: Pr204
Z ' L]
Reference pulse :/—_N
frequency —
AL
When using average ,
movement filter - = Pn208
Hz ! y . )
Reference pulse ! T~
frequency MR L

6.1.3 Adjusting Gain

If speed loop gam or posiuon loop gain exceeds the allowable limit for the servo system includ-
ing the machine to be controlied the system will tend to vibrate or become oo sensiuve Smooth
operation 1s not possible under suchconditions. se reduce cach loop gain value 1o an appropriate

value

Reter to 6 2 ! Sernng Servo Gann tor details 1egarding servo gain adjustment



6 1 Smooth Operation

6.1.4 Adjusting Offset

The servo system does not operate smoothly if reference voltage from the host controller or ex-

ternal equpment has a reference offset value 1n close proximity to 0V 1n that case, adjust the
reference offset value to O V

B Reference Voltage Offset from Host Controller or External

Circuitry
Reference l- Offset Reference e
voltage voltage , Make offset
L — adjustment with the
/ . b Servopack

Reference speed »* /| Reference speed
or reference e or reference
torque Offset adjustment ¢ torque

B Reference Offset Adjustment

The following two methods are available to set the reference offset value to 0 V

I Reference offset automatic adjustment !Thc reference offset value 1s automaucally set 1o 0 V

Relerence offset manual adjustment The reference offset value can be adjusted manually

IMPORTANT If a position loop 1s formed in the host controller, be sure o make manual offset adjustment and do not make

automatic reference offset adjustment

Refer to the following sections in Chapter 7 Using the Digntal Operator for reference offset ad-
Justment in detail

Reference Offset Automatic Adyust- 7 2 3 Automatic Adjusiment of the Speed and Torque Refer-
ment ence Offset

; Reference Offset Manual Adjustment |7 2 4 Manual Adjustment of the Speed and Torque Reference
- Offser

|

6.1.5 Setting the Torque Reference Filter Time Constant

If there 1s machine vibration which may be caused by the servodnive, try adjusting the filter ime
constant in Pn401 This may stop the vibration

' Pn401 iTorque Reference Unit Setting Factory |Speed/Torque

; Filter Time Constant Range: Setting: | Controli,

: 00ims . Position Control
'L i 0 to 65535 100

The above constant s 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 15, however, a certam
limit depending on machine conditions

6-5
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.

6 1 6 Notch Filter

6.1.6 Notch Filter

The notch filter function described 1n this section 1s supported by the new version of SGDM Servopacks
—_— (SGDM-LIDA) only

Vibration n the machine can sometimes be ehminated by using a notch filter for the frequency

at which the vibration 1s occurming

Pn408.¢ | Notch Filter Selection ‘ Factory |Speed/Torque
! Setting: |Control,
: 0 | Position Control |
| 1

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 1s vibrating 1s set 1n the following user constant

. Pn409 | Notch Filter Unit. I Setting Factory |Speed/Torque
Frequency *  Range Setting: | Control,

Hz Position Control

| | 50102000 | 2000

6-6



6 2 High-speed Positioning

6.2 High-speed Positioning

Thus section provides technical informatton 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 1s automatically set after auto-tuning
® To directly set each of the above servo gain values 1n another Servopack

® To further refine responsiveness after autotuning (erther to increase responsiveness or to re-
duce 11)

B Setting Speed Loop Gain

Set the foilowing speed-loop-related user constants as required

" Pn100 |Speed Loop Gain 1 Unit: Setting ' Factory | Speed/Torque

[{Kv) Range: Setting: ! Control,

‘ Hz ! Position Control
! 1 to 2000 40 i

 Pn101 | Speed Loop Integral Unit: Setting Factory :Speed Control,

| Time Constant (T1) ‘ Range. @ Setting :Position Control

! '001ms

i | 15 to 51200 2000

The above constants are the Servopack'’s speed loop gain and integral time constant respectively

The higher the speed loop gain, or the smaller the speed loop integral ume constant value. the
faster the speed control response will be There 15, however, acertain limit depending on machine
charactenistcs

Speed reference +

Speed feadback

Speed loop gain Kv 15 adjusted in 1-Hz increments provided that the following user constant 1s

set correctly

| Pn103 !Inertia Ratio _Unit: | Setting ' Factory . Speed/Torque
o Range: . Setting Control, '
oo Position Control
| | 0to 10000 100

Motor axis conversion load mnertia (J;)

t. =
Inertia ratio Servomotor rotor mertia (J,,)

x 100(%)

The load inertia of the Servopack converted on the basis of the motor shafi 1s factory-set to the
rotor wnertia 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

6.7
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621 Setting Servo Gain

B Setting Position Loop Gain

Set the following position loop-related user constant as required

Pn102 | Position Loop Gain (Kp) Unit , Setting . Factory |Speed Control,

_ i | 1/s Range: ~ Setting |Position Control

i : . I
| 1102000 - 40 :

The above constant 1s the posiuon loop gain for the Servopack

The higher the position loop gain. the smaller the position control error will be There 1s. howev-

er. a certain limit depending on machine charactenstics

Position reference Position loop gan

Position feedback

This gain setting 15 also valid for zero clamp operation

The above user constant 1s autiomancally set by the autotuning operation

_ Pn505 | Overflow level | Unit- : Setting Factory %Posmon Control
256 Range* Setting |
reference | 11032767 | 1024 :
| units | |

Set In this user constant the error pulse level at which a position error pulse overflow
alarm (A d0) is detected

=l Alarm (A dD)

Error pulse 0 t
“Alam (A do)

If the machine permuts only a small position loop gain value to be setin Pn102, an overflow alarm
may anse during high-speed operation In this case, increase the value set 1n this user constant

1o suppress alarm detection

6-8
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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 iFeed-forward ‘Uit Setting Factory %Speed Contro)

o | Range Setting: | b <ition Control

0 to 100 0

This user constant 1s set to apply feed-forward frequency compensation to posiion control inside
the Servopack Use this user constant to shorten positioning ume Too high a value may cause
the machine to vibrate For ordinary machines. set 80% or less 1n this constant

Difference

Reterence pulse

Feedback pulse

6.2.3 Using Proportional Control

If user constant Pn000 1 s set to 0 or 1 as shown below, imput signal /P-CON serves as a PI/P
control changeover switch

® Pl control Proportionalfintegral control

® P control Proportional control

PnG00.1 Control Method Selection Factory i Speed Control
i Setting- Position Control
! 0 !
N 1
]
Pn000 1 Control Mode |
setung |
0 Speed Usual speed control or posttion
Control control 15 selected
Input signal /P-CON (CN1-41)
; 15 used to select PI control or P Servopack
" control
i :
| Position CNI1-411s PI control P or Pl /P-CON
Control open contrll  ——————1 CN1-41
selaction
CNI1-411s P control
ov .l

4 ¢ Feed-forward control
TERMS

Feed-forward control ts a type of control in which necessary control connections are made mn advance before the

control systemis 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

6-9
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6 2 4 Setting Speed Bias

B Methods for Using Proportional Control

Proportional control can be used tn the following two ways

® When operation 1s performed by sending speed references from the host controller to the Ser-
vopack, the host controller can selectively use P control mode for particular conditions only
This method can suppress overshooting and shorten setung ime Referto 6 2 5 Using Mode
Swuch for particular conditions

® If PI control mode 1s used when the speed reference has a reference offset, the motor may
rotate at a very slow speed and fail to stop even 1f 0 1s 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 posittoning can be reduced by assigning bias to the speed reference block

1n the Servopack To assign bias. use the following constants

Pn107 |Bias ' Unit: Setting Factory "Posttion Control .
© O eimin Range: Setting’
0 to 450 0
Pn108 |Bias Addition Unit Setting Factory _Position Control .
Width i Range Setting: :
Reference
; units 0to 250 7

Set the constants to shorten the ume required for positioning according to the application

The bias mcrement width (Pn108) 1s expressed by a error pulse width that determine the uming
of giving bias input (Pn107) The bias input 1s ON 1f the error pulse width exceeds the value set
in Pnl108

Internal speed reference

Pn107 —}_

Error pulse

11l
> 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 accelerauon or deceleratron (for speed control)

® To suppress undershooting during positioning and to shorten the setting ume (for position
control)

Speed Overshooting

Actual motor operation

Reference

Time _“_tibl

Undershooting ~ ——I
Setting time

The mode switch funcuon makes 1t possible to automatcally 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 1s used to fully uuhze performance of a servodnve to achieve very high-speed posttion-

ing The speed response waveform must be observed to adjust the mode switch

2. Fornormal use, the speed loop gain and position loop gain set by autotuning provide sufficient speed/posi-
uon control Even 1f overshooting or undershooting occur, they can be suppressed by setung the accelera-
tion/deceleration ume 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 seitings (0 to 3) Select a mode switch with the
following user constant (Pn10B 0)

~ ¢ From Pl control to P control
TERMS

P1 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

o
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62 5 Using Mode Switch

Setting Selection User Constant to Set Unit
Set Detective
Point
0 Uses torque reference as the Pr10C Percentage of rated torque
detection pownt (Standard set- e
‘ung) !
1 Uses speed reference mput as Pnl0OD Motor speed /min
the detection point
2 Uses accelerauon as the detec- Pni0OE Motor acceleration
tion point 10 (r/min)/s
3 ‘ Uses error pulse mnput as the PnlOF Reference umt
" detection point
4 : Mode switch function 1s not - | -
used

Torque Reference Input Used as Detection Point
(Standard Setting)

With thus setting, 1f the value of torque reference input exceeds the torque set In user constant

Pn10C, the speed loop switches to P control

The Servopack 1s factory-set to this standard mode (Pn10C = 200)

Speed Re{erence speed Motor speed

+Pn1oC } /‘\([ntemal torque reference

Torgue O

—PnioC [+ 2 1 v U

Pl control Plcontral * . Plcontrol
e P ———

P control P control

4EXAMPLEp Operating Example

If the system 1s always 1n P control without using the mode switch function, the speed of
the motor may overshoot or undershoot due to torque saturation at the ume of the accelera-
t1on or deceleration of the motor The mode switch function suppresses torque saturation and
eliminates the overshooting or undershooting of the speed of the motor

[ No mode switch function | [ With made switch function |
Motor |—_JI> Motor
speed speed
shooting
\vaS '
Time *_ Time

Speed Reference Used as Detection Point

With this setung, if a speed reference exceeds the value set in user constant Pn10D, the
speed loop switches to P control

6-12
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Speed Speed rs-.-ference Motor speed
PR1OD | -omogfr v eeeees T Time
Pl : P control Pl control
A contro—p-+4 Poieg
4EXAMPLEp Operaung Example

In this example. the mode switch 1s used to reduce setting ume Generally, speed loop gain
must be increased to reduce setting ime Using the mode switch suppresses the occurrence
of overshooting and undershooting when speed loop gain is increased

Without mode switch |

7%

| Without mode switch | |

Speed reference  Molor speed
/ 5 Increase speed loop gain Motor

A l[: speed
Long setting time l‘-bl

L With mode switch

Overshooting

Motor
speed

Under-
shooting 5

™
Time *—V

Suppress overshooting
Motor | . R and undershooting
speed h

Setting time -bl lq-

Acceleration Used as Detection Point

If motor acceleration exceeds the value set 1n user constant Pnl0E, the speed loop swilches to

P control

Reference speed

Speed \ Motor speed

+PrioE |} RMotoracceleratnon
Acceleration 0 f——
—PRIOE | ¢ ¢ - U

Plcontrol © . Plcontrol ¢ * Pl control

P control £ control
AEXAMPLEp Operaung Example

If the system 1s always 1n PI control without using the mode switch funcuon, the speed of
the motor may overshoot or undershoot due 10 torque saturation at the time of the accelera-
tion or deceleration of the motor The mode switch function suppresses torque saturation and
ehminates the overshooting or undershooting of the motor speed

{_Without mode switch | [ With Frode switch I
Overshooting

Motor @ Motor
speed Under- speed
shooting
K >
Time * Time

o*»
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6 2 6 Speed Feedback Compensation

Error Pulse Used as Detection Point
Ths setung 1s enabled for position control operation only

If an error pulse exceeds the value set 1n user constant Pn10F, the speed loop switches to P con-

trol
Referencs

Speed i Motor speed
Dewviation Time
Pulse

Pn10F--

Plcontrol *, Pcontrol  ‘_ Plcontrol

4EXAMPLEp Operating Example

In this example. the mode switch is used 10 reduce setung time Generally, speed loop gain
must be increased to reduce setting ime Using the mode switch suppresses the occurrence

of overshoot and undershoot when speed loop gain 15 increased

[ without mode switch ]
Overshooting

rthout made switch l
Speed reference  Motor speed

Metor \- Increase speed loop gain
speed| | N\

Motor
speed

Under-
shooting 3

o
Time i_\/

Long setting hme l‘-'!

[ with mode switch functon |

Suppress overshooting
and undershooting

Motor
speed

Setting me "I |"

6.2.6 Speed Feedback Compensation

Use this funcuon for shortening the setung ume of the system 1n positioning operation

Intagral control
(Pri101)
Error courter +
output Posttion loog gawn | *, Speed loop gan | + Torque reference Torque re' ‘erence
THPni02; {Pn100; filter {Pna01}
Speed fesdback com Speed feedback
pensation Pr111)
[
Speed feedback com
pensaton function
salection (PR110 1}
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6 2 High-speed Posthoning

This function 1s available provided that the inerua ratio set in Pnl03 1s correct Therefore, perform online auto-
tuning Lo obtain and save the results as the user constanis Refer to 6 3 Autotunung for details Alternatively,
directly set the nertia ratio

M Adjustment Procedure

When adding the value of speed feedback compensation, be sure 1o follow the procedure de-
scribed below and make servo gain adjustments while watching the analog monitor to observe
the posiuon error and torque reference Refer to 6 5 Analog Monutor for details

1. Setuser constant Pn110 io *0002" so that the online autotuning function will be disabled
Refer to 6 3 4 User Constants Related to Online Autoturung and Appendix B List of User
Constants for detatls regarding Pn110

2. Furst. make normal serve gain adjustments with no feedback compensauon In this case,
gradually increase the speed loop gam 1n Pn100 while reducing the speed loop integral ume
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 ume constant 1s as follows
Take the value obtained from the following formula as a reference value for setung the speed
loop mtegral time constant in Pn101

4
2n X Speed loop gan

Speed loop integral time constant = [sec]

Unit of speed loop gain [Hz]

Check the unit when setting the speed loop integral ime constant in Pn101 Pnl01 can be set in
0 01 ms increments

The umit of speed loop gamn (1 e , Hz) and that of position loop gan (1 e, 1/s} are different
to each other Set these gains to the same value, however

3. Repeatstep2 toincrease the speed loop gain while watching the position error of the analog
menitor to observe the setting time and the torque reference of the analog momitor to observe
any occurrence of vibration If there 1s any oscillaung noise or noticeable vibrauon, gradual-
ly increase the time constant of the torque reference filter in Pnd01

4. Gradually increase only the posiuon loop gain When 11 has been increased about as far as
possible, then decrease the speed feedback compensation in 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 toshorten the setiing ume If the speed feedback compensation 1s too low, howev-
er, the response waveform will vibrate

6. Find the condition m which the shortest setung ume 1s obtainable within the range where
the position error or torque reference waveform observed through the analog monitor 1s not
vibrating or unstable

7. The servo gain adjustment 1s completed when no further shortening of the positioning ime
15 possible

[ 1)
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6 2 7 Gam Changing Function

i IMPORTANT Speed teedback compensation usually makes 1t possible to increase the speed loop gain and position loopngam
— The machinery may vibrate excessively it the compensation value greatly changes or Pnl 10 lissetto 1701e.
no speed feedback compensation enabled after increasing the speed loop gain or position loop gain

6.2.7 Gain Changing Function

The gain changing funcuon 1s used to change the gamn online

For example. to change the gain setting tor running and stopping the motor. set different values
to the first and second gains to change the gain by the external changing signal

To start the function. set ‘Pn50A 0 to 1 This sets the <equence input signal assignment arbi-
trarily Assign Pn30D 27 (gaun changing signal) to the put signal terminal

When the assigned signal tetminal 15 at the high level. the first gain (Pn100. Pn101. Pn102) 1s
selected. when 11~ at the low level the second gain (Pn104. Pal05. Pnl06) 1s selected

Gain Changing Signal ! High Leve! : Low Level
Speed Loop Gain Pnl0U satung value erable Pn104 setung value enable
Integral Time Censtart ' Pnl(] seting value enable " Pni03 setung value enahle
Position Loop Gan Pnl02 seting value enable i Pnl06 seting value enable
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6 3 Autotuning

6.3 Autotuning

If positioning 15 taking a long ime, the speed loop gamn or positton loop gam of the servo system may

not be set properly If the gain settings are wrong, set them properly in accordance with the configura-
von and ngidity of the machinery

Autotuning

funing

The charactenstics of the machinery
are checked automancally for optimum

Ve

Servomotor

Load inertia

)

:l Fnction
) | L ]
Lt

— o

Servopack

The Servopack incorporates an online autotumng function, which checks the characteristics of the

machinery automatcally and makes the necessary servo gain adjustments The function 1s easy to

use and makes 1t possible for even beginners to perform servo gain tuning and set all servo gams as

user constants

The following user constants can be set automatically by using the online autotuming function

User Constant Content
Pn100 Speed loop gain
Pni1 : Speed loop integral ume constant
7 Pn102 Position loop gain |
Pnag1 . Torque reference filter ime constant I

6.3.1 Online Autotuning

Online autotuning 1s a control function which enables the Servoamp to check changes in the load

inertia during operation in order to mamtain the target value for speed toop gain or position loop

gain

Online autotuning may not work well 1n the following cases

® When the cycle for load inertia change 1s 200 ms or shorter {when the load changes rapidly)

® When the application has slow accelerauon or deceleration using the soft start funcuon, and
the speed error of the Servomotor being driven 1s small

® When adjusting the Servomotor manually and operating at low gain (a machine ngidity of

¥ or less)

[ 2]
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6 31 Onkne Autotuning

Disable the onhne autotuning function 1f tuning 1s not possible (See 64 3)

IMPORTANT Do not use onling autotuning 1n the followmng cases

s When dnving using Torque Control Mode
* When using 1P control for the speed loop
* When using the torque feed-forward function

* When switching gain using /G-SEL




& 3 Autotuning

Setting User Constants for Online Autotuning

The following flowchart shows the procedure for setung the user constants for online autotuming

Operate with factory
settings of constanis

Operation
OK?

No Lead

1nerta changes?

Set to a'ways perferm tuning
{SetPr110G101)

h 4

Oparation Yes
0K?
—% No

Adjus® the ngidity seti'ng
{2a*in FndC1)

Yes

Operation
OK?

Adust the frcuion
compensation
Setin Pn11G 2

Yas

Operation

h 4

CK?

No

Set s2 thar onling aurotuning
1s not perforred
{SetPn1"00w0 2 1

¥

Make sarvo gain
adjustmerts manualiy ~

Save the results of
autctun:ng to user constants?
{Set in Fnoo7 )

Keepusrg

No
cnl<e autotuning function?

From the next time executo
autotuning using the inertia
ratio 0 as the inimial value

Yes

¥

From the naxt - me, tun the
autctuning OFF ccntrolling the
ca‘culated valug *c ™e ongina:
value iSetP 111001021

From the rex* e execute
auto'uning using the calculated
valug as the initial va‘ue

<

* Before making servo gain adjustments manuallv referto 6 4 Ser-
160 Gain Adpastments or 6 2 High-speed Posinorig

o
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6 3 2 Machine Rigidity Settings for Online Autotuning

6.3.2 Machine Rigidity Settings for Online Autotuning

For the machine ngidity settings at the ume of online autotuning. select the target values for

speed loop gam and position loop gain of the servo system Any of the following ten levels of

rgidity can be selected

" Rigidity | Position Loop - Speed Loop Gain | Speed Loop Torque Reference |
Setting Gain [Hz) Integral Time Filter Time '
Fnoo1 s Pn100 Constant Constant
: Pn102 [0.01ms] [0 01ms]
Pn101 Pn401
i 15 15 6000 250
2 ! 20 20 4500 200
3 30 30 3000 130 i
4 40 40 2000 100
5 60 60 1500 70
6 85 8S 1000 50
7 120 120 800 30
8 160 160 600 20 |
9 200 200 300 15 |
10 250 250 400 10 !

Note The Rigidity value 15 factory-set to 4

As the ngidity value 15 increased. the servo system loop gan increases and the tume required for

positioning 1s shortened 1f the rigidity 1s excessively high, however, 1t may cause the machinery

to vibrate In that case. decrease the set value

The ngidity value setung automaucally changes the user constants in the above table

Olm If user constants Prt02 Pnl00. Pnl0l. and Pnd01 are set manually with the online autotuning function en-
— abled, tuning 15 performed with the manually set values as target values

B Changing the Rigidity Setting

Use user constant FnQO1 1n the auxihary function mode to change the rigidity setting

The procedure for changing the setting 15 as follows

Using the Hand-held Digital Operator

1. Press the DSPL/SET Key and select FnQ01 1n the auxihary function mode

=G EE
rinulul 1

2. Press the DATA/ENTER Key The following data will be displayed

diD

ClolH
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3. Press the Up o1 Down Cursan Key to select the ngidity setung

) i i

Up Cursor Key ¢ T Down Cursor Key

dﬂﬁﬂr

\Olululul 2

4. Pressthe DSPL/SET Key The following display will flash tor 1 second and then the ngidny
setting will be changed

— | Flashes ¢ C
__dlal|E )7~ dDICI0]5

Press the DATA/ENTER Key 10 return to the auxihary function mode

FlalCl] 1]

- This completes the proceduie o1 changing the nigidity setting

th

The gain 1s adjusted automatically duning noimal operation

Using the Built-in Panel Operator

1. Press the MODE/SET Key to select FnO07 1n the auxihary funcuon mode

Cl_ (O
I i T ]
2. Press the DATA/SHIFT Kev for a numimum of 1 second The following data will be dis-

playved

d i I_{

g

3. Press Up or Down Cursor Key to select the ngadty setting
N NI

doiooH)

Up Cursor Key ¢ T Down Curser Key

dﬂﬁﬂq
JUHUL |

4 Pressthe MODE/SET Key The following display will flash for 1 second and then the rigad-
1wy seting will be changed

d olr E F;I:xs.hesfm_> djg U Q q

Press the DATA/SHIFT Key tor a mumimum of 1 second to return to the auxihary function

mode

th

-
Flnldio] 1]

This empletes the proceduie tor changing the ngidity seting

The gain 15 adjusted automatically duting noimal operation

h-21
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6.3.3 Saving Results of Online Autotuning

IMPORTANT |

Online autotuning always processes the latest load 1nertia lo renew data so that the speed loop
gain will reach the target value that has been set When the Servopack 1s turned off. all the pro-
cessed data 1s lost Therefore, when the Servopack 1s turned on agam. online autotuning 1s per-
formed by processing the factory-set values in the Servopack

To save the results of online autotuning and use them as the 1nitial values set 1n the Servopack
when the Servopack 15 turned on again. it is necessary (o use constant Fn007 in the auxiliary func-
tion mode In this case, the nertia value set in user constant Pnl103 can be changed

On the basis of the rotor inertia of the Servomotor, the mertia ratio 1s expressed n percentage
terms by the load mertia The value set in Pnl03 15 used to calculate the load 1nertia at the ime

of online autotuning

Inerthia Ratio Unit Setting Factory Speed/Torque
Range Setting Control,
Position Control

: Pn103 |
o %
| 0 to 10000 0

Motor axis conversion load nertia (J)

% 100(%)
Servomotor moment of mertia (J,) 2

Inertia ratio =

The nerua ratio 1s factory-set to 0%

Before making servo gain adjustments manually. be sure to set the inertia ratio in Pnl03 If the mnerna rato 1s
incorrect. the speed loop gam (in 1-Hz increments) set 1n Pn100 will be wrong

For details on setting Pn103. refer to 7 | 6 Operanion in User Constant Setting Mode

B Procedure for Saving Results of Online Autotuning

The procedure for saving the results of online autotuning 1s as follows

Using the Hand-held Digital Operator

1. Press the DSPL/SET Key to select Fn007 1n the auxihary function mode

Flrlclo)

2 Press the DATA/ENTER Key If the inerua ratio 1s 200%, for example. the following data
will be displayed

[ ()t} ]

dnjan
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3. Press the DSPL/SET Key The following display will flash for 1 second and then the nertia
ratio will be saved

o e = B

4. Press the DATA/ENTER Key to return to the auxihary function mode

N
FlnlCloh

This completes the procedure for saving the results of online autotuning When the Servopack
15 turned on again, the nerna ratio set in Pnl103 will be used as the default value

Using the Built-in Panel Operator

1. Piess the MODE/SET Key and select Fn07 in the auxihiary function mode

)

2. Press the DATA/SHIFT Key for a mimmum of 1 second If the inerua ratio 1s 200%, for ex-
ample, the following data will be displayed

02010

3. Pressthe MODE/SET Key The following display will flash for | second and then the mertia

ratio will be saved
{3
(]
_ | Flashes for M U k
dloln|E |75 Cf]uE’uu

4. Press the DATA/SHIFT Key for a munimum of 1 second to return to the auxihary function

mode
N
FlinlO)0]

This completes the procedure for saving the results of onlme autotuning When the Servopack

15 turned on again, the merua ratio set in Pnl103 will be used as the default value

6-23
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6.3.4 User Constants Related to Online Autotuning
Thus section provides informaton on a variety of user constants related to online autotumng

M Online Autotuning Method

The following user constant 1s used for setting the autotuning conditions

Pn110.0  |Online Autotuning Method i Factory " Speed Control,
Setting | Position Control
0 |
Pn110.0 Setting | Description
0 * Autotuning 15 performed only when the system runs for the first ume after

{the power 15 turned ON  After the load inertia 1s calculated, the calculated
| data 1s not refreshed

1 | Autotuning 15 continuously performed (nertia value calculation)

2 . The online autotening function 1s not used

This user constant 1s factory-set to "0" If the load inertia change 1s minimal or 1f the application
makes few changes, there 1s no need to continue calculaung the nertia while the system 15 10
operauon Instead. continue to use the value that was calculated when the system was first started
up

Set this user constant to 17 1f the load inertia always fluctuates due to the load condiuwons Then
the response charactenstics can be kept stable by continuously refreshing the inerua calculation

dara 1s refreshed continuously and reflecting them in the servo gamn

If the load inertia fluctuation results within 200 ms, the nertia calculation data may not be re-
freshed properly If that happens. set Pnl10 010 ~0" or "2 "

Set Pn110 0 to 2" 1f autotuning 15 not available or if the online autotuning function 1s not used
because the load inertia 1s already known and the Servopack 1s manually adjusted by setung the

1nertia ratio data in Pn103

M Speed Feedback Compensation Selection

Use the following user constant to enable or disable speed feedback compensation Referto6 26

Speed Feedback Compensaiton

This user constant can be left as 1t 1s 1f online autotuning 15 performed If this user constant ts set
manually. however. the setting is reflected to the operational setting made during online autotun-

ing
Pn1101 | Speed Feedback Compensation [ Factory 'Speed Control, |
Selection i Setting: i Position Control
| !
[ Pn110.1 Setting ! Description I
0 | Enabled
l Disabled

6-24
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B Friction Compensation Selection

Use the followng user constant to enable or disable fricuion compensation to determine whether
or not the friction of the servo system s to be taken tnto consideration for the calculation of load

inertia

If this compensation function 1s enabled, select small or large friction compensation according
to the extent of friction 1 order to ensure highly precise load inertia calculation

! Pn110 2 Friction Compensation Selection | Factory |Speed Control, l
Setting:  :Position Control |
.
i 1 |
Pn110 2 Setting Description ]
o Friction compensation Disabled
1 Frniction compensation Small
2 Friction compensation Large
Om. 1. Do net sel fnction compensation for loads with low friction (10% rated torque/speed or less)

2. Autotunung will be perform as 1f the load mertia was 30 times the motor inertia

6-25

[ )



Servo Adjustment

63 4 User Constants Related to Online Autotuning

Differences from Conventional Autotuning

Online autotuning of the SGDM Servopack 1denufies the load mertia during normal operation
without any special wrning procedures. and runs the machine with the set gain

The SGDM Seivopack has the load mertia1ano in the user constants separate from the speed loop
gam

While autotuning changes the speed loop gain for a convenuonal SGDA Servopack. the load 1n-
ertiaratio. not the speed loop gain. 1s changed for a SGDM Servopack (When the resultof online
autotunng has been saved )

The following desciibes the 1elationship between the speed loop gain set value. the actual ma-

chine speed loop gain. and meitia
e SGDM Servopack

(Pnl103 + 100) y M
100 IM + JL

Actual specd loop gain [Hz] =  Pnl00 x

IM  Rotol inettia
JL Load mnerua

When the Pn103 value coinuides with the actual lead inertia rato
Actual speed loop gain [Hz] = Pnit0
® SGDA Servopack

2 X JM

Actual speed gain [Hzl = 04w =2 M
Actual speed loop gain [He Cn-04 % ™ T L

JM  Rotor ineiia
JL  Load nerta

Only when JM = JL

Actual speed loop gam {Hz] = Cn-04

5 26
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6.4 Servo Gain Adjustments

This section describes information on the basic 1ules of gain adjustments in the Servopack, adjust-

ment methods 1n 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

® Pnl100 Speed loop gan

® Pni0l Speed loop mtegial time constant

® Pnl02 Posiion loop gain

® Pn40! Torque reference hilter time constant

If the Servopack ts used in the speed contiol mode with the analog voltage reference, the position
loop s controlled by the host device Therefore. position loop gain 1s adjusted through the host

device

If the hostis not available for adjustments of position loop gam, set the speed reference mput gain
n user constant Pn300 If the set value 15 improper. the Servomotor may not run at top speed

6.4.2 Basic Rules of Gain Adjustment

The servo system consists of thiee feedback loops (1 e . posttion loop. speed loop. and current
loop) The innermost loop must have the highest response speed and the middle loop must have
higher respense speed than the outermost It this principle 1s not followed, 1t wall result m vibra-

l1on or poor i1esponsiveness

The Servopack 1s designed to ensure that the current loop has good response performance The

user need only adjust position loop and speed loop gan

The servo system block diagram consists of the position, speed. and current loops, as shown be-

low

In caig. of position control In case of speed control

Speed ram Arnog ===--B_Z"Z”777Z°°"°""T7277CC |
Soeed oetler t . aracy - - - 0 Motor
SN, || k= Dia SR N ——" Torrent yom
Ermor coverl g gf:r"—ol = | corvar Mr:_
courter . 1 5101 block
i
1
1
1

an
Time

Spead cod i :_@
Positonloop ~ —-----------——------T0C N

Speed contrel mode

F 3

Servopack
Position control mode . »ig P >

Host controller
(prepared by the user}

KP Position loop gamn
Kv Speed loop gain
Ti Integral time constant

Figure 61 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. o mcrease the position foop gain. you must first increase the speed
loop gain If only the posiuon loop gain 1s increased. oscillation will result in the speed refer-
ence and positioning time will increase not decrease

Position loop gain can be incieased only to the pomnt where oscillation begins in the mechani-
cal system

® [f the position loop tespanse 1s taster than the speed loop response, speed reference output
from the position loop cannot lollow the position loop response due to the slow speed loop
response Theretore. smooth hinear avceleration or deceleration will not be possible and the
position loop will keep accumulatng errors. thus increasing the amount of speed reterence
outpul

As a result. the motor speed will be excessive and the position loop will try decreasing the
amount of 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 1n the tollowing graph If this happens. reduce the position loop
gamn or inciease the speed loop gain 1o prevent the speed reference fiom oseillating

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 posiuon loop gain must not exceed the natural frequency of the mechanical system For
example if the mechanical system 15 an articulated robot. the rigidity of the machinery mech-
anis 1s very low hecause the mechanism inc o1 porates a wave reduction gear and the natural
frequency of the mechamical system 15 10 10 20 Hz In thus case. the posiion loop gain can
be set to 1010 20 (1/s)

If the mechanical system 1s a < p mounting machine, IC bonding machine. or hgh-preci-
sion machining tool. the natuial hequency of the system s 70 Hz or more Therefore. the
position loop gan can be sei w 70 ( 1/sh or higher

® When hugh responsiveness 15 tequited. 1t 1s not only important to ensure the responsiveness
of the se1vo system that 1s employed ithe controller. Servopack. motor. and encoder). but 1t
15 also necessary 10 ensute that the mechanieal system have high ngiduy
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6.4.3 Making Manual Adjustments

The autotuning function uses a gain adjustment algorithm with a comparauvely large satety mar-
gin by considering a variety of mechanical systems to which the Servopack 1s apphed Therefore.
the Servopack may not sausty the response charactenisuces of some applicauons The autotuning

tuncuon 1s not available to machines with low ngiduty or high fluctuaton

In such cases. observe the mechanical systems and make manual adjustments of user constants

B Speed Controi

Required User Constants
The following user constants are used

¢ Speed Loop Gain (Pni00)

This userconstant s used to1 determining the response speed of the speed loop The response
speed incieases 1f the constant 1s set to a large value provided that the mechanical system

does not vibiate The value of speed loop gain 1s the same as the set value of Pnl00 1f the
merna rauo set in Pnl03 1s cotrect

Speed loop gain Kv = Set value of Pn100 (Hz)
Set Pn103 to the following value

Motor axis conversion load nertia (J;)

Pnl03 setvalue = -
Servomotor rotor mertia {Jy)

x 1000%)

0 INFO I In the case of manual adjustments ol uses consiants the user must set the value of user constant Pnl03 The
— nertia rat1o can be obtamed if the servo gain constant 1s written with user constant Fn07 after autotuning has
been performed For details regarding FnOG7 reter to 6 3 Awronanng

® Speed Loop Integial Time Constant (Pn101)

The speed loop has an integial element so that the speed loop can respond to minute mputs
This integial element delays the operation of the servo system. so a longer positioning set-
ting ume 15 1equired with slowel response speed as the value of the time constant increases
If the load mnerua 1s large or the mechanical system 1s hikely to vibrate. make sure that the
speed loop integial ime constant 1s large enough. otherwise the mechanical system wil] vi-
brate The following tormula is the standard

1
2T x Kv

NJ

Th 223 x

Ti Integal ume constant [~}

Kv Speed loop gain fcalculated trom the above) [Hz]

( 2]
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® Torque Reterence Filter Time Constant {Pnd01)

If the mechanical system uses ball sciews. torsion resonance may result. in which case the
oscillaien noise will be a high-pitched tone The oscillauen may be stopped by increasing
the ume constant of the torgue 1eference filier Like the integral time constant. this filter
causes a delay 1n the operation of the servo system Therefore. this constant must not be set
to an excessively large value

® Speed Reterence Input Gamn i Pn300

Changing the speed 1eference mput gain set in Pn300 1s equivalent to changing the posinon
loop gain Inother words. an increase in the speed reference nput gain setin Pn3001s equiv-
alent to & decrease 1n the position loop gain and vice versa Use this user constantin the fol-
lowing case~

e When the host controller does not have a function for adjustng the position loop gain
{The host incorporates a D/A converter to change the number of bits but cannot make
fine adyustments of position leep gain )

e Whent1s necessary to clamp the tufl range of the speed reference output of the host de-
vice 10 a specified rotauon speed

In normal operation the factory-set value can be used as 118

OM’ I the Servopack 1s used lor speed contol the posiion loop gain set1n Pnl021s enabled in zero-<Jamp mode
only Innormat control operation change the positien loop gain through the host or change the speed reference
mnput gain 1 Pn300 in the Servopack The posinon loop gain remains the same if the setung in Pni02 15
changed

Adjustment Method

1. Setthe posiion loop gain to a compaiatively low value in the host device Then increase the
speed loop gain setin Pn100 1o within a1ange where there 1s no noise or oscillaton resulting
If the position loop gain cannot be ¢hanged through the hostdevice. increase the speed refer-
ence input gain set in Pr300 1o a larger value

2. Decrease the speed loop gamn a lttle from the value setin step | Then increase the position
loop gain through the host controller to within a range where there 15 no noise or oscillatuon
resulting Asin step 1 . decrease the set value of Pn300 1t the posiuon loop gain cannot be
changed thiough the host deviie

3. Set the speed loop ntegral ime constant m Pn101 while observing the positioning setung
ume and the vibtaton of the mechanical svstem If the constant 1s 1oo large, positoning set-
ung ume will be long

4. Set the torque 1eference filter (0 a small value in PndO1 if the mechanical system has shaft
torsion resonance It the mechanical svstem generates oscillation noise 1 a high-pitched
tone. shaft torston resonance may be occurning In that case. set Pn401 to a larger value

tn

Finally. progressively make fine adjustments to user constants such as the position loop gain.
speed loop gain. and integial ime constant to find the opumal points

6-30
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B Position Control

User Constants
The following user constants are used
¢ Speed Loop Gamn (Pn10O

This user constants used for determining the response speed of the speed loop The response
speed 1ncreases 1f the comtant 15 set to a large value provided that the mechanical system

does not vibrate The value oi speed loop gain 1s the same as the set value of Pn100 1f the
mnertia ratio set 1n Pnl03 1s corect

Speed loop gain Kv = Set value ot Pnl00 (Hz)
Set Pnl03 (o the following value

Motor axis conversion load mertia (J;)

103 set value =
Pn sel vatue Servomotor rotor mertia (Jy)

x 100(%)

o INFO | in the case of manual adjustments of user constants tie user must set the value of user constant Pn103 The
B merhia ratio can be obtamed 1t the zervo gain constant 1 wnitten with user constant Fn007 after autotuning has
been performed For details regarding Fn0O07 reter 10 6 3 Anwrotunmng

® Speed Loop Integral Time Constant {Pnl1{}1}

The speed loop has an itegral element so that the speed loop can 1espond 10 minute inputs
This integral element delays the operation of the se1vo system. so a longer posiioning set-
ting ume 1s required with slower 1esponse speed as the value of the ume constant increases

I the load tnerua s large o1 the mechanical system 1s likely to vibrate. make sure that the

speed loop integial ime constant 1s large enough, otherwise the mechanical system will vi-
biate The tollowing 15 a standaid

1
=223 K —
T]_z"xzﬂ:xKv

Tr Integral nme constant [s]
Kv Speed loop gamn (calculated trom the above) [Hz]

® Torque Reference Filier Time Constlant (Pnd01)

If the mechanical system uses ball sciews. torsion resonance may result. in which case the
oscillauon noise will be a ngh-pitched tone The oscillaton may be stopped by increasing
the tme constant of the torque reference filter Like the integial tme constant. this filter

causes a delayv in the operation of the servo system Therefore. thrs constant must not be set
to an excessively large value

[ ))
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® Posiuon Loop Gan (Pni(32}

The responsiveness of the se1vo system 1s determined by the position loop gain The re-
sponse speed increases 1f the position loop gain 1s set to a high value. so the ume required
for posiioming will be shottened In vider 1o set the posiuion Ioop gain 10 a high value. the
nzidity and natwial frequency of the mechanical svstem must be lgh

The 1 esponsiveness of the whole se1vo system may become unstable 1f only the position loop
gain 1s incieased. because the speed relerence as output from the positon loop 1s 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 gan
set m Pn 100 o withim a range where theie 1s no noise or oseillation resulting

(]

Decrease the speed loop gain a ittle from the value setin step 1 Then inciease the position
loop gam to within a 1ange wheie there 1s no overshooting or oscillation resulting

3. Set the speed loop miegral tme constant in Pnl0] while observing the positioning setting
ume and the vibration of the mechanical system If the constant 1s teo large. the posiuoning
setung ume wili be too long

4, Set the torque reference tilter 10 a small value 1n Pna01 1f the mechanical sysiem has shaft
torsion resonance It the mechanical system generates oscillauon noise 1 a high-priched
tone. shaft torston resonance may be resulung In that case, set Pna01 1o a larger value

A

Finally progiessively make tine adjustments to user constants such as the position loop gan.
speed loop gan. and integial ime constant o find the opumal ponts

Function to Improve Response Characteristics

The made switch teed-torward and bias functions can improve the response charactenistics of
the servo system only 1f they ate used property If they are used improperly. they will worsen the
1esponse chaiacteristics Refer to the tollowing instructions and make adjusiments to these func-

nons while ebserving the change in the actual response charactenisucs

Mode Switch

Use the mode ~wich funution i ordes 1o improve the saturation characteristics of the se1vo sys-
tem 1f there 1s torque reference saturauion at the ime of acceleranon or deceleration of the Servo-
motor It an appropiate value 1~ ~et with this tunction, the speed loop in Pl {proportionat and
mntegral) control 1s switched vver 1o P (proporuonal) control when the operaton speed exceeds

the set value
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Feed-forward Functions

The responsiveness 1s increased by using one of the feed-forward functions A feed-forward
function is notso effective. however. if the posiuon loop gain 1s set to a lugh enough value Adjust

the feed-torward set value of Pnl109 as described below

1. Adjust the speed loop and position loop according to the method described on page 6 -32
2. Gradually increase the set value of Pn 109 so that the positioning completion signal (/COIN)
will be output quickly

Make suie that the positoning compleuon signal (/COIN) 15 not broken (1 e . turned on and
off repeatedly within a <hoit period and that speed overshooung does not result These are
likely to occwn if the feed-tonward value 15 too high

It 15 possible to add a primar v delay filter (1o be set in Pn10A) to the feed-forward function
The primary delay filter may prevent the positioning completion signal from breaking and
the system speed trom overshooting

Bias Function

Thas function adds the bias set in Pn107 1o the output (1 e . speed reference) of the error counter
if the number of accumulated pulses of the ertor counter exceeds the bias increment width set
in Pnl108 and stops adding the hias 1f the output 1s within the bias increment width As a result,
the number of accumulated pulses of the enor counter decieases and the ime required for posi-

tiening can be shortened

It the bras set value of Pn107 1> tou large. the motor rotauon will be unstable The optimum bias
value varies with the load. gain_ and bias increment width Make bias adjustments while obsery-
ing the response When not using this function. set Pnl107 to 0

Speed
Motor spesed without bias function
f;ezfgnce m Motor speed with bias function
X k&_\ Time
Bias I Bias increment width
Pn107 OF_FI ON IO_FF {Accumulated pulse sething)

Pn108

6.4.4 Gain Setting Reference Values

This section describes information on servo gam values as reference for making gain adjust-

ments

Referto the iollowing for standatds for gamn adjustments according to the ngidity of the mechan-
1cal system Reter to these values and use the previously menttoned methods to make gain adjust-
ments These values are tor reterence only and do not mean that the mechanical system has good
response charactensucs o1 1s fiee from oscillanon n the specified ranges

Observe the response by monitoting the response waveform and make the optimum gain adjust-
ments If the ngidity of the machmery 1s ugh, turther gain increments exceeding the described

ranges are possible

[ )
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. IMPORTANT !

B Machines with High Rigidity

These machines are directly connected (o ball screws

Example Chip mounting machine bonding machme, high-precision machine tool

Position Loop Gain ' Speed Loop Gain (Pn100} | Speed Loop Integral Time |
{Pn102) [1/s] [Hz] Constant (Pn101) [ms]
50 10 70 5010 70 ! 510 20 |

B Machines with Medium Rigidity

These machines are driven by ball screws through speed reducers or long-length machines di-

tectly driven by sirews

Example General machining tool. transverse robot. and conveyor

Position Loop Gain " Speed Loop Gain (Pn100) | Speed Loop Integral Time
{Pn102) [1/s] [Rz] Constant (Pn101) [ms]
30 10 50 3010 50 ! 10 to 40

B Machines with Low Rigidity

These machines are duven by uming belts or chains or machines with wave reduction gears

Example Convevor and artculated robot

Position Loop Gain " Speed Loop Gain (Pn100)  Speed Loop Integral Time
{Pn102) [1/s] [Hz] Constant (Pn101)} [ms]
1G10 20 ; 1010 20 50w 120 I

1 the nertia ratio 15 a tile larger than 10 stait gain adjustments with the position and speed loop gains shghtly
below the above corresponding ranges and the speed loop integral constant shghtly exceeding the above corre-
-ponding range If the ineitia 1ano 1s mush larger start the gain adyustments with the position and speed loop
2a1ns set o the smaltest values and the speed loop 'niegial constant to the largest value in the above correspond-
ng ranges

In speed control operation. the position loop gain 1s set through the host device It that1s not pos-
sible. adjust the position loop gam with the speed reterence mput gain in Pn3001n the Servopack
In speed control operauon. the position loop gain set in Pnl02 1s enabled in zero-clamp mode

only Position loop gain Kp 1s ebtainable trom the following

\:.’..
Kp z -¢&

s Kp (1/S) Position Loop Gain
s Vs (PPS) Constant Speed Reference

s ¢ (Pulse) Constantenior  The number of accumulated pulses of the error counter at the
dbove constant speed
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6.5 Analog Monitor

The analog monitor can observe a vanety of signals through analog voliages

Analog monitor signals must be obseived through the CN5 connector using DE9404559 dedicated

cable

Black Black

! CN5
| \\ \\
Red White
Cable Color Signal Name Description '
White Analog monior § ; Torque reference 1 V/100% rated torque
Red Andlog monitor 2 Motor t/min 1 ¥/1000 r/min i

Black rowo wires)

-GND(0 V) -

Analog monitor signals can be selected with user constanis Pn003 0 and Pn003 1

PnOD3 0 | Analog Monitor 1 Factory ' Speed/Torque Control, |
Setting Position Control
2 | ‘
PnO03 1 Analog Momitor 2 i Factory Speed/Torque Control,
Setting. Position Control
0 |

The tollowing monitor signals can be obseived

| Settings in Pn003 0 and  : Description
Pn003 1 Momtor signal . Observauon gain

4] “otor rfimin | I V1000 o/min i
1 | Speed reterence 1 ¥/1000 t/min j
2 Torque refelence "1 V/100% rated torque ;
3 Posinen error 005 V/1 reterence umt !
4 I Position error 0 05 ¥/100 reference unit

5 Reterence pulse trequency 1 V1000 r/min

[ 'eonverted to r/min)

6 “Motor 1hmin 1 V/230 r/min
7 Motor rfimn 1 V125 t/man
EwkE

Reserved monitor signal ’I—

Note I[nthecase of torque control v1 speed contrel the monitor signal of position ercor
monttor signal s idetimte

0 INFO |o»  Theoutput vollage ot the analog monitor i~ =8 V max. The output veltage will be reversed 1t £8 V 1s exceeded

6 -8
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Using the Digital Operator

Thts chapter describes the basic operation of the Digital Operator and
the features 1t 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

7.1 BasicOperation .... . ............. 7-2
7 11 Connecting the Digitat Operator 7-2
712 Functions 7-3
7 13 Resetting Servo Alarms 7-4
7 1 4 Basic Mode Selection 7-5
7 15 Status Display Mode 7-6
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7 21 Operation in Alarm Traceback Mode 7-20

7 2 2 Controling Operation Through the Cigttal Operator 7 - 21
7 23 Automatic Adjustment of the Speed and Torque

Reference Offset 7-23
7 2 4 Manual Adjustment of the Speed and Torque Reference

Offset 7-26
7 25 Cleanng Alarm Traceback Data 7-30
7 26 Checking the Motor Model 7-32
727 Checking the Software Version 7-35
728 Ongin Search Mode 7-36
7 29 Intializing User Constant Settings 7-38
7 210 Manual Zero Adjusiment and Gain Adjustiment of

Analog Monitor Cutput 7-40
7 2 11 Adjusting the Motor Current Detection Offset 7-45

7 2 12 Password Setting (Wnite Prohibiited Setting) 7-49
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Using the Digital Cperator

7 11 Connecting the Digital Operator

7.1 Basic Operation

Ths section provides information 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 1s a built-in operator incorporating a panel indicator
and switches located on the front panel of the Servopack Thus type of Digital Operator 1s also
called a Panel Operator The other one 1s a Hand-held Operator (1 ¢ . the JUSP-OP02A-2 Digual
Operator), which can be connected to the Servopack through connector CN3 of the Servopack

There 1s no need to turn OFF the Servopack to connect this Hand-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 Qperator

7 EIEIEEE

OICHCIO)]

GaTA 4

SERVORACK Ly
t -OPOA

AL AAM
BET

[ LT

CN3

A dedicated cable 1s
used to connect the
Digital Operator to the
Servopack

Servopack

®

IMPORTANT If the Hand-held Digstal Operator 15 connected to the Servopack. the buikt-in Panel Operator does not display

anything
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7 1 Basic QOperation

7.1.2 Functions

Hand-held Digital Operator

The Drgital Operator can be used user constant setuings. operating 1eferences, and status dis-
plays

This section provides informaton on the keys and their tuncuons available from the imual dis-
plays

DIGTAL
SERVOPACK JSP TOR

¥ ramawa

. )

Bl Display Messages

@ ™ Key : Name Function .
3] ALARI : N : g, 1 !

RESET Key Press this key to reset the servo alarm i

- i

-, ('j [lj o DSPL/SET Key » Press this key to select the status display -

SET 1

. mode. auxilhiary tunctuion mode user |
‘ constant setting mode, or momtor mode
I
I
1
1
i
|

¢ This key 1s used tor data selection 1n user
constant setting mode |

Press this key o set each user constant or dis- |

| DATA/ENTER Kev
: play the set value ol each user constant

Value Up Cuior Kev Press this key to increase the set value Thms |
*ChangeJOG kev 15 used as a torward start kev 1n JOG op-

, ‘Key eralion

Down Cursor Key . Press this key to decrease the set value This |

kev 1z used as a reverse start key i JOG op-

s eralion

Digit Seledt
Kev

Right Cursor Kev

Left Curso1 Key

: * Press this key to select the digit to be

changed The selected digit flashes

* Press the Right Cursor Key to shift to the
next chgit on the nght

- * 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

The following messages appear when using the Digrtal Operator

D!_lE

(] [
O

When the function 1s executed

When the operation 1s fatted

When the function 1s not executed
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7 1 3 Resetting Servo Alarms

Built-in Panel Operator

TASKAWA oy Key Name Function
SERVO“ACK
SGDM-
@ Up Cursor Key * Press this key Lo set user constants or dis-
E..mm 2 play the set values of user constants
! » Press the Up Cursor Key to increase the set
OIOIC) : P y
MOOENT pre | value
@ Down Cursor Key : o Press the Down Cursor Key to decrease the
set value
v

* 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 |
AODESET i mode, auxiliary function mode, user constant
setting mode, or montter mode

@ DATA/SHIFT Key * Press thus key to set each user constant or
rea display the set value of each user constant

» This key 15 used for selecung the editing
(flashing) dign or data seting

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

B Using the Built-in Panel Operator

Press the Up and Down Cursor Keys together 1n status display mode

The alarm can be reset with CN1-44, or /ALM-RST signal inpwt Refer to 35 7 Using Servo
Alarm and Alarm Code Outputs

The servo alarm need not be reset 1f the control power supply 1s turned OFF

IMPORTANT If an alarm 15 ON, reset the alarm after eliminating the cause of the alarm Refer to 9 2 Troubleshoonng
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7 1 Basic Operation

7.1.4 Basic Mode Selection

The basic mode selection of the Digital Operator s used for indicating the status of the Servopack
1n operation and setting a variety of user constants and operation references

The status display. auxiliary function, user constant setung, and momtor modes are the bastc

modes As shown below, the mode 1s selected 1n 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

rrrIzsIzCITIILzT Power ON

Status display mode (Referto (=
7 1 5 Status Display Mode) [‘ b b]

¥

Auxihary function mode (Refer
to 7 2 Apphlied Operation) U: i 8 G Sj

¥

User constant setting mode (Referto 7 1 6 [D
Operation in User Constant Setting Mode) {1 {1

¥

Monitor mode (Referto 7 1 7 G EE
Operation in Monilor Mode} [l_l UL [ (] U]

[}

Co
J

==

7.1.5 Status Display Mode

In staws display mode. bit data and codes are displayed to indicate the status of the Servopack

B Selecting Status Display Mode

The Digutal Operator goes into status display mode when the Digital Operation 1s turned ON

B Items Indicated in Status Display Mode

The displayed contents in the status display mode are different for the speed and torque contro}
mode and the position control mode
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7 15 Status Display Mode

Speed and Torque Control Mode

Speed Coincidence”™ ___,

BaseBlock ——

Bit Data Code

A,

—N ||

1780 N () [

att, Y

Control Power ON

AY
\ TGON
Speed Reference nput Power Ready

Torque Reference Input

* This indicator 1s always lit when the Servopack 1s 1n torque control mode

The foltowing tables List bat data items. codes, and theirr meanings

Table 71 Bit Data and Meanings in Speed and Torque Control Mode

Bit Data

Meaning |

Control Power ON

Lit when Servopack control power 1s ON

Baseblock

Lit for baseblock Not Iit when servo 1s ON

.Speed Coincidence ' Lit when the difference between the motor speed and reference speed 15 the |

same as or less than the value set 1n Pn503 The standard value set 1n
Pn503 s 10 i/mun

éITGON

Lat 1f motor speed exceeds preset value
Not kit 1f motor speed 15 below preset value i
Preset value Set in Pn302 (20 r/min 15 factory setting) :

Speed Reference
Input

Lt if input speed relerence exceeds preset value
Not ht 1f input speed reference 1s below preset value
Specified value Set in Pn502 (20 r/mun 15 factory setting)

Torque Reference
Input

Lut af mput torque reference exceeds preset value
Not lit 1f input 1orque reference 1s below preset value
Preset value 10% rated torque 1s standard setting

: Power Ready

Lit when main power supply circunt 1s normal
Not lit when power 1s OFF

Table 72 Codes and Meanings in Speed and Torque Control Mode

Code

Meaning

lblb]

Baseblock
Servo OFF (motor power OFF)

luin

: Run |
|

Servo ON (motor power ON)

Plolk

Forward Run Prohibited
CN1-42 (P-OTi1s OFF Refer to 5 1 2 Setting the Overtravel Linur Setting

! Reverse Run Prohibited

CN1-43 (N-OT) 15 OFF Referto 5 1 2 Setung the Overtravel Limit Setting

Alarm Status

Displays the alarm number Refer to 9 2 Troubleshooting
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Position Control Mode

Positioning Completed =~

Baseblock —

Bit Data Code
f_hﬁl_'_\

ENEE

Control Power ON

Reference Pulse Input

" TGON
Power Ready

Error Counter Clear Input

The following tables hist bit data items, codes, and therr meanings

Table 7.3  Bit Data and Meanings in Position Contro! Mode

Bit Data

Meaning _|

Control Power ON

Lit when Servopack control power ON

Baseblock Lut for baseblock Not lit at servo ON
Positioning Lit1f error between position reference and actual motor position 1s below
Completed presel value
INot it 1f error between posttion reference and actual motor position ex-
ceeds preset value
Preset value Set in PN50( (7 pulses are standard setting)
ITGON Lat1f motor speed exceeds preset value

Not Irt 1f molor speed 15 below preset value
Preset value Set in Pn502 (20 rfmin 1s standard settng)

Reference Pulse
Input

Lat 1f reference pulse 1s input

i Not It 1f no reference pulse 1s input

Input

Error Counter Clear

Lit when error counter clear signal 1s input

: Not it when error counter clear signal 15 not input

Power Ready

Lat when main power supply circwit 1s normal
Not lit when power 1s OFF

Table 74 Codes and Meanings in Position Control Mode

Code

Meaning

lblb

Baseblock
Servo OFF (motor power OFF)

f'ILH'I

Run

Servo ON (motor power ON}

Forward Run Prohibited
CN1-42 (P-OT) 1s OFF Referto 5 f 2 Seting the Overtravel Limu Setting

Filt}

ol

i Reverse Run Prohibited

CN1-43 (N-OT) 15 OFF Referto 512 Setung the Overtravel Limit Setting

P
R
AOe)

Alarm Status

Dnsplays the alarm number Refer to 9 2 Troubleshoonng
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7 1 6 Operauon in User Constant Setting Mode

7.1.6 Operation in User Constant Setting Mode

Functions can be selected or adjusted by setung user constants There are two types of user
constants One type requires value setting and the other requires funcuon selection These two
types use different setung methods

With value setting, a user constant 1 set to a value within the specified range of the user constant
Wath funcuion 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

M Changing Constant Settings

The constant settings can be used for changing constant data Check the permitted range of the
constants in Appendix B List of User Constants, before changing the data The example below
shows how 10 change user constant Pn507 from 100 to 85

Using the Hand-held Digital Operator

1 Press DSPL/SET Key Lo select the user constant setiing mode

P

A
001

2. Select the user constant number to set (Pn507 1s selected in this example )

Press the Left or Right Cursor Key to select the digit The selected digit wall flash
Press the Up or Down Cursor Key to change the value

3. Pressthe DATA/ENTER Key (o display the current data for the user constant selected at step
2

1
|

i
i U

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 untl
"00085™ 15 displayed

Press the DATA/ENTER Key to store the data The display will flash

NN |/
N
HEEEE
/7 | N\
6. Press the DATA/ENTER Key again to return to the user constant number display

"

O

AnlSIo)

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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7 1 Basic Operaton

N Using the Panel Operator
_f%fg@_l!l. 1. Press the MODE/SET Key to select the user constant setting mode
o [N
U U () (] ()

2. Pressthe Up or Down Cursor Key Lo s¢lect the user constant number to set (Pn5071s selecte-
d 1n this example }

3. Press the DATA/SHIFT Key for amimimum of one second to display the current data for the
user constant selected in step 2

]
Ol

4. Press the Up or Down Cursor Key to change to the desired value of “00085"

I
Wy

As you keep pressing the Up or Down Cursor Key, and the display changes faster

5. Press the DATA/SHIFT Key for aminimum of one second to save the data The display will

flash
NN/ /
On
IR
/7 1 NN\

6. Press the DATA/SHIFT Key once more for a mimmum of one second to display the user
conslant number agamn

J

i Iﬂgﬂﬂ

Thus has changed the setung of the user constant Pn507 from 100 to 85

Repeat steps 2 to 6 as often as required k

IMPORTANT Press the DATA/SHIFT Key for a maximum of one second to shift (o a hugher (lefty digit

Om. User constant numbers that are not defined are skipped during Operator operations
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7 1 6 Operaton in User Constant Setbing Mode

IMPORTANT

B Function Selection User Constants

Types of Function Selection User Constants

The following table shows user the constants used for selecting Servopack functuions

T
Category i User Name | Factory | Remarks |
Constant ! Setting
No.
Function Selection Pn000 Funcuon Selection Basic 0000 (See 1)
Constants : Switches
| PnO01 Function Selection Application 0000 (See 1)
: Switches | :
Pnoo2 Function Selecuon Application 0000 (See 1)
Switches 2
—]
Pn003 i Function Selecuon Apphcation 0002 |
switches 3
: Gain-reiated Pn10B Gamn-related Applhication 0000 {See 2)
Constants | Switches |
Pn110 Online Autetuning Switches 0010 (See 2) I
' Position iPn200 | Posion 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 Qutput Signal Selections 1 3211 (See 1)
Pn3S0F Qutput Signal Selections 2 0000 (See 1)
. Pn510 Qurput Signal Selections 3 0000 (See 1) J
L

them ON again to enable the new setings

. Pnl10B 1 and Pn110 0 require the power to be reset as mentioned above

. After changing these user constants, turn OFF the main circunt and control power supphes and then turn
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User constant settungs are displayed m two patterns as shown below

User constants for function selec- lolalo Hexadecimal display for each
tion U U digit

. User constants for constant set- Al AN, Decimal display 1n five digits
fungs | NN (][N

Since each digit in the function selection user constants has a sigmficant meaning. the value can
only be changed for each individual igit Each digit displays a value within 1ts 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 nghtmost digit of user constant Pn000 1s expressed as *“Pn000 0

IMPORTANT Each digit of the function selection user constants 15 defined as shown below The user constant d1spla3= exam-

ple shows how user constants are displayed in digits for set values

4nnnn
i u_llu Lo
T _]—— 0 digit

1st digit
2nd digit

3rd digit

How to Display User Contents

Pn00G O  Indicates the value for the O digat of user constant Pn00O0

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 PnO00
Pn000 3  Indicates the value for the 3rd digit of user constant PrO0O
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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

&)}%% 1. Press the DSPL/SET Key to select the constant setting mode
Ol 1am
U () (] [

2. Select the user constant number to be set

Press the Left or Right Cursor Key to select the digit The selected digst will flash
Press the Up or Down Cursor Key to change the value (Pn000 1s selected 1n this example )

3. Press the DATA/ENTER Key to display the current data of the user constant selected 1n the
above step 2

Dugrt to be set
NN/
I
] (] (] ) (]
/1N

4. Press the Left or Right Cursor Key to select the digit
Digit to be set

N/
BN BIE
(] [ ) (.

VAR

),

5. Press the Up or Down Cursor Key to select the value defined as a funcuon setung for the
selected digit

Dugtt to be set

N7/
i N
.
VAR

M
ni(}

Repeat the above steps 4 and 5 for changing the data as required

6. Press the DATA/ENTER Key 10 save the data The display wall flash

o a0
MUy

Hnu
4 7 S s )

7. Press the DATA/ENTER Key once more to return to the user constant number cdisplay

P

This has changed the 1st digit of user constant Pn000 to 1"

A
(][],
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Yz T Using the Panel Operator

2Pe® 1. Press the MODE/SET Key to select the constant setting mode

P B IEIIE

UL () (] [

2. Press the Up or Down Cursor Key to select the user constant number to be set (Pn000 1s
selected in this example )

3. Pressthe DATA/SHIFT Key for aminimum of one second to display the current data for the
selected user constant

Digit to be set

N/

Pnnn
'l M|} ]

/1IN
4. Press the DATA/SHIFT Key to select the digit 1o be set

Digit to be set

N/

AN
L (] (] ] [

7T\

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

AN V4

A 1N -
nuu) o
/1N

Repeat the above steps 4 and 5 for changing the data as required

6. Pressthe DATA/SHIFT Key for a mimimum of one second to save the data The display will

flash

\ N N /7 /
]ﬂln :ln
m LI U

~77 TN

7. Press the DATA/SHIFT Key once more for a mumimum of one second to return to the user
constant number display

AN
P%Luu

Thas has changed the st digat of user constant Pn000 to “17
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7 1 7 Operation n Monitor Mode

7.1.7 Operation in Monitor Mode

== -

Pt

The monitor mode can be used for monitoring the reference values, /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 UnQ00 when

the Servomotor rotates at 1500 r/min

With the Hand-held Digital Operator

1. Press the DSPL/SET Key to select the momtor mode

0]

(il _[nfn
ulﬂulu

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 momior number selected 1n the above step 2

Data

150

M
U

4. Press the DATA/ENTER Key once more to return to the monitor number display

]

PNl
ulnulu

U

Thus 1s how 1o display 1500. the contents of monitor number UnQ00

With the Panel Operator

1. Press the MODE/SET Key to select the monitor mode

|1 N
uﬂulu

0]

2. Press the Up or Down Cursor Key 1o select the monitor number o be displayed

3. Press the DATA/SHIFT Key for a minimum of one second to display the momitor number
selected 1n the above step 2

Data

1510

1
U

4. Pressthe DATA/SHIFT Key once more for aminimum of one second to return to the monitor
number display

1 _Tnln
ulnulu

M
U

This completes the example procedure for displaying 1500, the contents of monitor number

Un000
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Bl Contents of Monitor Mode Display

The following table shows contents of the momitor mode display

Monitor Monitor Display Unit Remarks
Number
Un00o Actual motor speed r/min
Unoo1 Input speed reference /mmm | *3
Un002 Internal torque reference L% Value for rated torque
Un003 Rotation angle 1 pulses | Number of pulses from the ongin
| Un004 Rotauon angle 2 deg Angle (electncal angle) from the onigin
Un005 i Input signal momitor - *]
Un006 Qutput signal monitor - *]
uUn0o7 Input reterence pulse t/min | *4
speed
Unoo8 Error counter value reference | Positional error*
unit
‘ Un009 Accumulated load rate % Value for the rated torque as 100%
Dusplays effective torque 1n 10 cycle
UnO0A Regenerative load rate % Value for the processable regeneratve power |
ias 100%
i Dnsplays regenerative consumption power n
| 1 10 cycle
UnooB EPower consumed by DB L% Value for the processable power when dy-
 Tesistance namic brake 1s apphed as 100%
: Displays DB power consumpution 1 10-s
cycle
Unooc Input reference pulse - In hexadecimal*2- *#
counter
i Un0OD Feedback pulse counter - In hexadecimal

* 1 Refer to Sequence I/0 Stgnal Morior on the next page

* 2 Refer to Reference Pulse/Feedback Pulse Counter Monuior Display
* 3 Insplayed only 1n speed control mode

* 4 Dasplayed only n position centrol mode
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7 1 7 Operation in Monitor Mode

B Sequence /O Signal Monitor Display

The following section describes the monitor display for sequence I/O signals

Input Signal Monitor Display

(11l 1)1 7 [ Sonom on ¢ teven
87654321 Number
LED Number | Input Terminal Name : Factory Setting
. :
I | S10 (CN1-40) /S-ON
2 511 (CN1-41) |/P-CON
3 SI2 (CN1-42) P-OT
4 |SI13 (CN1-43) N-OT
5 S14 (CN1-44) |/ALM-RST
6 SIS (CN1-45) éfP-CL
7 SI6 (CN1-46) IN-CL ;
L 8 (CN1-4) | SEN

Note Referto 5 3 3 Input Circintt Signal Allocation for details on input termunals

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 1n top
and bottom rows These segments turn ON depending on the mput signals {ON for “L” level and
OFF for ‘H” level)

‘ 4EXAMPLEp ® When /S-ON signal 1s ON (Servo ON at “L” signal)

t]r il lll il i
it 11 il 1H 32} «— The bottom segment
87654321 of number 15 it

® When /S-ON signat 1s OFF

1 11 number 115 It
87654321

0t ] N1 1j1 31| «— The top segment of
Hig i i

® When P-OT signal operates (Operates at “H” signal)
§_— Thetop segmentof
(TN IR number 3 1 Iit
pIg e

87654321

—
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4EXAMPLEp

Output Signal Monitor Display

it 1A 11| Top OFF ("H” level)
i} 1y 1|l 11 | | Bottom ON (“L" lavel)

765 4321 Number

LED Number Output Terminal Name Factory Setting

1 (CN1-31, -32) ' ALM .
2 501 (CN1-25, -26) /COIN or /V-CMP '
3 1$02 (CN1-27, -28) [TGON !
4 SO3 (CN1-29, -30) {/S-RDY

5 | (CN1-37) ALO]

6 ' (CN1-38) ALO2

7 (CN1-39) | ALO3

Note Refer o5 3 4 Qutput Crrcurt Signal Allocanon for details on output terminals

Output 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 n top
and bottom rows These segments turn ON depending on the output signals (ON for “L"" level
and OFF for “H" level)

® When ALM signal operates (alarm at “H”)

MS

II tlt 11t 1) 31¢] «— The top segment of
iy ap number 1 1s it

7654321

K
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7 17 Operation in Monitor Mode

Vo

i

LPe®

B Reference Pulse/Feedback Pulse Counter Monitor Display

The momtor display of reference pulse counter and feedback pulse counter 1s expressed in 32-bit

hexadecimal

The display procedure 15 as follows

Using the Hand-held Digital Operator

1.
2,

&

Press the DSPL/SET Key to select the monitor mode
Press the Up or Down Cursor Key to select “Un00C” or “Un00D”

Presss the DATA/ENTER Key to display the data for the monitor number selected in the
above step

AL

Press the Up or Down Cursor Key 1o alternately display the lefumost 16-bit data and right-
most 16-bit data

l_f nNnnt I
IR R R Rand [N ] (N](H] N
Leftmost 16-bit Data Rightmost 16-bit Data

Press both the Up and Down Cursor Keys simultancously to clear the 32-bit counter data

Press the DATA/ENTER Key once more to return to the monitor number display

Using the Panel Operator

Press the MODE/SET Key to select the momitor mode
Press the Up or Down Curser Key to select "Un00C” or “Un00D"™

Press the DATA/SHIFT Key for aminimum of one second to display the data for the monitor
number selected 1n the above step

| I 011
I_d It i
Press the Up or Down Cursor Key to alternately display the leftmost 16-bit data and night-
most 16-bit data

l_’ I | N I N
L'REERIRIE hand [ NN [¥][N]
Leftmost 16-bit Data Rightmost 16-bit Data

Press both the Up and Down Cursor Keys simultaneously to clear the 32-bit counter data

Press the DATA/SHIFT Key once more for amimimum of one second to return to the monitor
number display
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7.2 Applied Operation

This section describes how to apply the basic operations using the Digital Operator to run and adjust
the motor Read the basic operations described 1n section 7 1 before proceeding to this section

User constants for applied operation can be set 1n the auxihary function mode The following table
shows the user constants 1n the auxihiary funcuon mode

! User Constant Function ! Remarks
Number :

i Fnooo Alarm traceback data display
Fnoo1 Rigidity setting duning online autotuning (See note } -

[Fn002 JOG mode operation
Fn003 | Zero-point search mode

.Fn004 {Reserved constant)

| Fno05 User constant settings imtialization (See note )
Frio06 - Alarm traceback data clear (See note )

"Fn007 Wnting 1nertia ratio data obtained from online autotumng 1o EEPROM (See note ) :
Fn008 Absolute encoder multi-turn reset and encoder alarm reset ' (See note )

| Fnoo9 Automatic tuning of analog (speed. torque) reference offset : (See notwe )

i

! FnOOA : Manual adjustment of speed reference offset " (See note ) !
FnooB Manual adjustment of torque reference offset {See note )
FnooC Manual zero-adyustment of analog monitor output (See note )
FnDOD _Manual gan-adjustment of analog momtor output (See note )
FnOOE I Automatic offser-adjustment of motor current detection signal (See note )
FnOOF Manual offset-adjustment of motor current detection signal (See note )
Fno10 Password setting (protects from user constant changes) - —

i Fno11 Motor models display -
Fn012 Software version display : -
F£no13’ - Multsturn Iimit value setung change when a Multuiturn Limit Disagree- (See note )

: | ment alarm occurs

*  User constamt Fn013 1s supported by the new version of SGDM Servopacks
(SGDM-_(DA) only
Note These user constants and those indicated as Pn[" 5[] are displayed as shown below
if their passwords are set (Fn010) These user constants cannot be changed

J Flashing for one second

{El"‘f‘Dl“
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Using the Digital Operator

7 21 QOperation In Alarm Traceback Mode

7.2.1 Operation in Alarm Traceback Mode

The alarm traceback mode can display up o ten alarms that have occurred, thus making 1t pos-

sible to check what kind of alarms have been generated

The alarm traceback data 1s not cleared on alarm reset or when the Servopack power 15 turned

OFF This does not adversely affect operation

The data can be cleared using the special “clear alarm traceback mode ” Refer to Sectton 72 5

Clearing Alarm Traceback Data for details

I
I

I
il !

[ —

Alarm Sequence Number
The higher the number,

the older the alarm d

M Checking Alarms

ata

Alarm Code

See the table of

alarms

Follow the procedure below to determine which alarms have been generated

Flrl

1
U

M

U

Using the Hand-held Digital Operator

1. Press the DSPL/SET Key to select the “Displaying alarm traceback data (Fn00()” 1n the
auxihiary function mode

Alarm Traceback
Display

2. Press the DATA/ENTER Key. and the alarm traceback data will be displayed

3. Press the Up Cursor Key or Down Cursor Key to scroll the alarm sequence numbers up or
down and display tnformation on previous alarms

The higher the lefi-hand digit (alarm sequence number), the older the alarm data

vz T Using the Panel Operator

1. Press the MODE/SET Key to select the “Displaying alarm traceback data (Fn000)" 1n the

auxihary function mode

g

Fﬂﬁ

U

1
)

Alarm Traceback
Display

2. Press the DATA/SHIFT for a mumamum of one second to display the alarm traceback data

3. Press the Up Cursor Key or Down Cursor Key to scroll the alarm sequence numbers up or
down and display information on previous alarms

The higher the left-hand digit (alarm sequence number), the older the alarm data

For descriptions of each alarm code, refer to Section 9 2 Troubleshooung
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7 2 Applied Cperatron

The following are Operator-1elated alarms which aie not recorded i the traceback data

! rlolclnlm Digial Operator transmission error 1 5
| O U R () [ i
! |

rlolcinl
| LI L (D [ )
The display will be as shown below while no alarm 15 detected

A

]

Dhgital Operator transmission error 2

0m> Alarm traceback data will not be updated when the same alarm occurs repetitively

7.2.2 Controlling Operation Through the Digital Operator

| A CAUTION |

& Forward run prohibited (P-OT) and reverse run prohibited (N-OT} signals are not effective during |
jog operations using user constant Fn002

Controlling operatton through the Digital Operator allows the Servopack to run the motor This
allows rapid checking of motor “s 1otation direction and speed setting during machine set-up and

testng. without the trouble of connecung a host controller

For motor speed setting proceduie. 1eter wo 7 1 6 Operanion in User Constant Setting Mode and
532 Setting JOG Speed

Panel S—— Servopack
Operator B

Power e

2z R pe

Servomotor

e e

OI]IE" The tollowing conditions must be satisfied 10 pertorm JOG mode operation
* If the Servo-ON mnput signal (/S-ON)1s ON. turn 1t OFF

* Release the Servo-ON signal mask with the setung Pn30A 1 =7 if user constant Pn30A 1 15 set to 7
Oif the Servo has been set 10 alway< be ON}

Operauon procedure using the Digiat Operator 1s described on the following pages

70



Using the Digital Operator

7 2 2 Controling Operation Through the Digital Operator

Using the Hand-held Digital Operator

1. Press the DSPL/SET Key to select Fn02 1n the auxihary function mode

K45 4]
) ([FHOER

2. Press the DATA/ENTER Key to select the Digital Operator operation mode Operation 18
now possible using the Digital Operator

N
JiJy

3. Press the SVON key 1o set to the servo ON state (with motor power turned ON)

N\
) (] )

4. Press the Up Cursor Key or Down Cursor Key to operate the motor The motor keeps opera-
ting while the key 1s pressed

Motor Forward Motor Reverse
Rotation Rotation

5. Press the DSPL/SET Key. and the display will revert to FnO02 This sets to the servo OFF
state (with motor power turned OFF)} Aliernauvely, press the SVON Key Lo set to the servo

QFF state

FniCIoi2

This disables operation under Digital Operator control

¥z Using the Panel Operator
1. Press the MODE/SET Key to select Fn002 n the auxihary function mode

|
Flaldl0)2

2. Press the DATA/SHIFT Key for a munimum of one second to select the Panel Operator op-
eration mode Operation 15 now possible using the Panel Operator

- -
{ iUy
3. Press the MODE/SET Key 1o set to the servo ON (with motor power turned ON)
- i
{ YUy

4. Press the Up Cursor Key or Down Cursor Key to operate the motor The motor keeps opera-
ting while the key 1s pressed

Motor Forward Motor Reverse
Rotaticn Rotation
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7 2 Applied Operation

5. Press the MODE/SET Key 1o set to the servo OFF state (with motor power turned OFF)
Allernatively, press the DATA/SHIFT Key for a minimum of one second to set to the servo
OFF state

6. Press the DATA/SHIFT Key for a minimum of one second. and the display will revert to
Fn002 n the auxiliary function mode

i
Finl01012

This ends operation under Panel Operator control

The motor speed for operation under Digital Operator control can be changed with a user

constant

User constant Pn304, Unrt r/mun Standard setting 500

Om. The rotation direction of the Servomotor depends on the setting of user constant Pnd00 0 “Rotation Direction ™
The above example shows a case where Pn000 015 set to 0™ as a factory setting

7.2.3 Automatic Adjustment of the Speed and Torque Reference Offset

When speed and torque control are used, the motor may rotate slowly even when 0V 1s specified
as the analog reference voltage This occurs when the host controller or external circunt has a

small offset (measured 1n mV) in the reference voltage

The reference offset automatic adjustment mode automatically measures the offset and adjusts
the reference voltage It adjusts both the speed and torque references

The following diagram illustrates automatic adjustment of an offset in the reference vollage by
the Servopack

Reference | Offset Reference .
voltage voltage P Offset
g [ automatically
f adjusted in
/] '—’ > i Servopack
A ’
: /
4
/ ?or:;gg or Automatic offset g ﬁ,‘:;ﬁg or
adjustment s
reference reference

After completion of offset automatic adjustment, the amount of offset 1s stored 1n the Servopack

The amount of offset can be checked 1n the speed reference offset manual adjusiment mode Re-
fer to Section 7 2 4 Manual Adjustment of the Speed and Torque Reference Offset for details

The reference offset automanc adjustment mode cannot be used for setng the error pulses to
zero for a stopped Servopack when a position loop 1s formed with a host controller In such cases,
use the reference offset manual adjustment mode Refer to Section 7 2 4 Manual Adjustment of
the Speed and Torque Reference Offset for details
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7 2 3 Automatic Adjustment of the Speed and Torgue Reference Offset

The zero-clamp speed control function 15 available to force the motor to stop while the zero speed
reference 1s given Refer to Secnion 5 4 3 Using the Zero Clamp Funcrion

IMPORTANT Automatic adjustment of the speed/torque reference offset must be performed under the servo OFF state

Follow the procedure below to automatically adjust the speed/torque reference offset

- Using the Hand-held Digital Operator
| 1. Input the (intended) O V reference voltage from the host controller or external circuit
,,' Servomotor
0V Speed or
Torgue
Host Reference
os
Controlier > \_J
Servo OFF Slow Rotation
{Servo ON)
Servopack

2. Press the DSPL/SET Key 10 select the auxiliary function mode

FlrIDIo10

3. Select the user constant Fn009

Finl0l19

Press the Left or Right Cursor Key to select the digit

Press the Up or Down Key to change the value

4. Press the DATA/ENTER Key. and the display will be as shown below

FIEF 1o

5. Press the DSPL/SET Key, and the following display will flash for one second The reference
offset will be automatically adjusted

Ido 'm E Flasting for — '—|E|F _lo

one second

6. Press the DATA/ENTER Key to return to the auxihiary funcuion mode display

Fl-iol5 ]

This completes the speed/torque reference offset automatic adjustment




7 2 Applied Operation

¥z T

2PPE

Using the Panel Operator

1. Input the (intended) OV reference voltage from the host controller or external circurt

Servomotor

0V Speed

or Torque

Host Reference
Controller » \J

Servo OFF Slow Rotation
{Servo ON)
Servopack

2, Press the MODE/SET Key to select the auxiliary function mode

o O

3. Press the Up or Down Cursor Key to select the user constant Fn009

M 9

Fni0lo

4. Pressthe DATA/SHIFT Key for amimmum of one second, and the display will be as shown
below

ElF

i~ —|O

5. Press the MODE/SET Key, and the following display wil! flash for one second The refer-
ence offset will be automatically adjusted

FIFl_|o

6. Pressthe DATA/SHIFT Key for amimmum of one second to return to the auxihary function
mode display

Finl0101S

U L
This completes the speed/torque reference offset automatic adjustment

ld O E Flastingfor —- | —

one second
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7 2 4 Manual Adjustment of the Speed and Torque Reference Offset

7.2.4 Manual Adjustment of the Speed and Torque Reference Offset

Speed/torque reference offset manual adjustment 1s very convenient in the following situations

® Ifaloopis formed with the host controller and the error is zeroed when servo lock s stopped
® To deliberately set the offset lo some value
This mode can also be used to check the data set in the reference offset automauc adjustment
mode

In principle, ths mode operaies in the same way as the reference offset automatic adjustment

mode. except that the amount of offset 1s directly input during the adjustment The offset amount
can be set 1n the speed reference or torque reference

The offset setting range and setting units are as follows

Reference Speed or Reference Torque
A& .

Offset Seting
Range
.
Offset Units » Analog Input Voltage
Offset Setting Range Offset Setting Range
Speed Reference -1023 10 +1023 Speed Reference 0 46 mVILSB
(9999 to +9989) (0 058 mV/LSB)

Torque Reference —128 to +127 Torque Reference 14 7 mV/LSB

*  Values in parentheses are for the SGDM-TIDA, and SGDM-CID (Version 0006
or latert

B Speed Reference Offset Manual Adjustment

Follow the procedure below to manually adjust the speed reference offset

Using the Hand-held Digital Operator

1. Press the DSPL/SET Key 1o select the auxiliary function mode

FlnloIoIo

2. Select the user constant FnO0A

Press the Left or Right Cursor Key to select the digat

Press the Up or Down Cursor Key to change the value

il

Oi0|H

3. Press the DATA/ENTER Key, and the display will be as shown below The manual adjust-
ment mode for the speed reference offset will be entered

~in
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yzz. -
2PFE
L sl

-1 151Pd

Turn ON the Servo ON (/S-ON) signal The display will be as shown below

[ I5Pld

Press the Left or Right Cursor Key, to display the speed reference offset amount

N IR
U

Press the Up or Down Cursor Key to adjust the amount of offset (adjustment of the speed
reference offset)

Press the Right Cursor Key to return to the display shown in the above step 4
Press the DATA/ENTER Key to return to the auxihary function mode display

FI‘IGQH

This completes the speed reference offset manual adjustment

Using the Panel Operator

1.

Press the MODE/SET Key to select the auxiliary function mede

Hi(RIE
o)

Press the Up or Down Cursor Key to select the user constant FnO0A

FriCIoR

Press the DATA/SHIFT Key for a mimimum of one second, and the display will be as shown
below The manual adjustment mode for the speed reference offset will be entered

-1 5P|

Turn ON the Servo ON (/S-ON) signal The display wil! be as shown below

| [5IPd

Press the DATA/SHIFT Key for less than one second to display the speed reference offset
amount

NN
UL

Press the Up or Down Cursor Key to adjust the amount of offset (adjustment of the speed
reference offset)

. Press the DATA/SHIFT Key for less than one second to return to the display shown 1n the

above step 4
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7 2 4 Manual Adjustment of the Speed and Torque Reference Offset

8. Press the DATA/SHIFT Key to return to the auxihary funcuion mode display

FnlOIoA

This completes the speed reference offset manual adjustment
Torque Reference Offset Manual Adjustment

Follow the procedure below Lo manually adjust the torque reference offset

Using the Hand-held Digital Operator

1. Press the DSPL/SET Key to select the auxiliary function mode

Il

Flnll

. [

. Select the user constant FnO0B

Press the Left or Right Cursor Key 1o select the digit

Press the Up or Down Cursor Key to change the value

e

. Press the DATA/ENTER Key, and the display will be as shown below The manual adjust-

ment mode for the torque reference offset will be entered

-| IS

. Turn ON the Servo ON (/S-ON) signal The display will be as shown below

| [El-1H

. Press the Left or Right Cursor Key to display the torque reference offset amount

r
() () () [

. Press the Up or Down Cursor Key to adjust the offset amount (adjustment of torque refer-

ence offset)

. Press the Left or Right Cursor Key. and the display will be as shown in the above step 4

. Press the DATA/ENTER Key to return to the auxlhal:y funcuon mode display

Flnlolols |

This completes the torque reference offset manual adjusiment



7 2 Apphed Operation

Using the Panel Operator

1. Press the MODE/SET Key to select the auxiliary function mode

o i

2. Press the Up or Down Cursor Key o select the user constant Fn00B

r

FlrlolCl

3. Pressthe DATA/SHIFT Key for aminimum of one second, and the display will be as shown
below The manual adjustment mode for the torque reference offset will be entered

-| -9

4. Turn ON the Servo ON (/S-ON) signal The display will be as shown below

| [El-3

5. Press the DATA/SHIFT Key for less than one second, to display the torque reference offset

amount
i
Uy

6. Press the Up or Down Cursor Key to adjust the offset amount (Adjustment of torque refer-
ence offset)

r
U

7. Press the DATA/SHIFT Key for less than one second, and the display will be as shown in
the above step 4

8. Press the DATA/SHIFT Key to return to the auxibiary function mode

FInlCI0l6

This completes the torque reference offset manual adjustment
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7 2 5 Cleanng Alarm Traceback Data

7.2.5 Clearing Alarm Traceback Data

This procedure clears the alarm history. which stores the alarms generated 1n the Servopack
Each alarm 1n the alarm history 1s set to A — -, which 1s not an alarm code Referto Section7 2 1

Operartion in Alarm Traceback Mode for details

Follow the procedure below (¢ clear the alarm traceback data

= Using the Hand-held Digital Operator

1. Press the DSPL/SET Key to select the auxihary function mode

—  |FA0ICIC

2. Select the user constant Fn006

Press the Left or Right Cursor Key to select the digit

Press the Up or Down Cursor Key to change the value

FiRlOl0I5

3. Press the DATA/ENTER Key, and the display will be as shown below
!

EF[LF

4. Pressthe DSPL/SET Key to clear the alarm traceback data The following display will flash
for one second, and, after the alarm traceback data 1s cleared, the display will return to the
one 1n the above step 3

ID‘ oln E Flashingfor ~— (':|,—|": I I,—

one second

5. Presss the DATA/ENTER Key to return to the user constant code display

FiiCIol6

This completes the alarm traceback data cleanng procedure




7 2 Apphed Operation

iz - Using the Panel Operator
TN 1. Press the MODE/SET Key to select the auxihary functuon mode
F A
Uy
2. Press the Up or Down Cursor Key to select the user constant Fn006
N
Flnl0l6
3. Pressthe DATA/SHIFT Key for a minimum of one second, and the display will be as shown
below
]
EriCl |-

4. Pressthe MODE/SET Key to clear the alarm traceback data The following display wall flash
for one second, and, after the alarm traceback data 1s cleared, the display will return to the
one 1n the above step 3

! 1
Flashing for ~ —» .
Id o~ E one second Clrjuju |
5. Pressthe DATA/SHIFT Key for aminimum of one second to return to the user constant code
display
-1
FiniOI06

This completes the alarm traceback data ciearing procedure
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7 2 6 Checking the Motor Model

7.2.6 Checking the Motor Model

Set the user constant Fn011 10 select the motor model check mode This mode 1s used for motor
mainienance, and can also be used to check the specification codes of Servopacks made with spe-

cial specifications

Follow the procedure below to check the motor model

Using the Hand-held Digital Operator

1. Press the DSPL/SET Key to select the auxihary funclion mode

F arnn
L ) [

2. Select the user constant FnO11

Press the Left or Right Cursor Key to select the digit
Press the Up or Down Key to change the value

1t
FlnlOl 1
3. Press the DATA/ENTER Key to display the Servomotor model and voltage code
c{l 4N
FjJp Uy
Voltage Servomotor Model
Voltage Servomotor Model
Code Voltage '| Code Servomotor Model :
00 1100 VAC or 140 VDC | 00 |SGMAH 5
01 “200 VAC or 280 VDC 01 SGMPH '
02 Reserved 02 SGMSH

03 SGMGH-JA (1500 r/min}
04 SGMGH-B (1000 r/min)

03 : Reserved

4. Press the DSPL/SET Key to display the Servomotor capacity

DJFI Al N
Capacity Displayed value x 10 (W)
JE = 3] 5 In this example, the capacity 1s 100 W
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0
T
[~ R 3

5. Press the DSPL/SET Key to display the encoder type and resolution code

[EDID 13]
T

Encoder Type Encoder Resolution
Encoder Type Encoder Resolution
Code Type | [ Code Resolution -'
00 Incremental encoder 13 13 bits
01 Absolute encoder 16 16 brts
P "17 buts i
i 20 Reserved I

6. Pressthe DSPL/SET Key todisplay the Servopack’s special specification code (Y-specifica-
tion code)

i ir This example shows specification code “Y10”
H ] o {Indicated n decimal}

7. Press the DATA/ENTER Key to return to the auxihiary function mode display Pressing the
DATA/ENTER Key after the above display 3 to 5 will also return to the auxihiary function
mode display

Ein(o] 1] 1

This ends checking motor type procedure

Using the Panel Operator

1. Press the MODE/SET Key to select the auxitiary function mode

FinlOI0|0

2. Press the Up or Down Cursor Key to select the user constant Fn011

1
FlalC] 1) !
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7 2 6 Checling the Motor Model

3. Press the DATA/SHIFT Key for amimimum of one second to display the Servomotor model
and voltage code

FELTEE)

Voltage Servomotor Model
Voltage Servomotor Model

Code | Voltage Code Servomotor Model
00 1100 VAC or 140 VDC 00  SGMAH
0 :;200 VAC or 280 VDC 01 SGMPH
7 02 : Reserved 02 SGMSH

. 03 SGMGH-[SA (1500 rfrmn)

04 SGMGH-TB (1000 /min)

035 | Reserved

4. Press the MODE/SET Key to display the Servomotor capacity

o nn Capacity unit Displayed valus x 10 [W]
oy U This example shows 100 W

5. Press the MODE/SET Key. and the encoder type and resolution code will be displayed

] 3]
==

Encoder Type Encoder Resolution
Encoder Type Encoder Resolution
Code Type . Code : Resolution
00 Incremental encoder 13 13 bats
01 : Absolute encoder i 16 16 buts
17 17 buts
20 Reserved

6. Press the MODE/SET Key 1o display the Servopack’s modification index (Modification
No}

U ir This example shows modification index “Y10”
H.U NI (Indicated in decimal)

7. Press the DATA/SHIFT Key to return to the auxiliary function mode display Pressing the
DATA/SHIFT Key after the above display 3 10 5 will also return to the auxihary function
mode display

r
Flnidl 1] |

This completes the motor type checking procedure
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7.2.7 Checking the Software Version

o=
10A5)
M3

in
Fve

*RPE

Bos @

Set Fn(12 to select the software-version check mode

This mode 15 used for the motor maintenance

Follow the procedure below to check the software version

Using the Hand-held Operator

1.
2.

Select the user constant FnQ12
Press the DATA/ENTER Key, and the Servopack software version will be displayed

Software Version Display

_rrmy o
oo
Software

Version

Press the DSPL/SET Key, and the sofiware version of the encoder mounted on the motor
will be displayed

Software Version Display

EI-IF'H’_! I
JLU] !
—

Software Version

Press the DATA/ENTER Key to return to the user constant code display

Cli_l
)

This completes the checking software version procedure

Using the Panel Operator

L.
2.

Select the user constant Fn012

Press the DATA/SHIFT Key for aminimum of one second to display the Servopack software
version

Press the MODE/SET Key to display the encoder software version

Press the DATA/SHIFT Key for a mimimum of one second to return to the user constant code
display
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7 2 8 Ongin Search Mode

7.2.8 Origin Search Mode

A CAUTION |

 ® Forward run prohibited (P-OT) and reverse run prohibrted (N-OT) signals are not effective during |

origin search mode operations using user constant FnQ03 i
I

The origin search mode 15 designed to position the origin pulse position of the encoder and to
clamp at the position This mode 15 used when the motor shafl needs to be aligned to the machine

Execute the origin search without connecting the couplings

The speed for executing the ongin search 1s 60 t/min

[z [zzzz7ms

For aligning the motor _T ﬁ

shaft with tha machine

Mechamcal onigin

0@. The following conditions must be met to perform the ongin search operation
« If the Servo-ON 1nput signal {(/S-ON) 1s ON, wrn 1t OFF

« Setuserconstant PnSOA 1to 7 and release the Servo-ON signal mask 1f the Servo has been set to always
be ON

Follow the procedure below to execute the orgin search

— Using the Hand-held Digital Operator

?,,—\,5: 1. Press the DSPL/SET Key to select the auxihary function mode
()
= Cl_pim
(] () [} [

2. Select the user constant Fn003
Press the Left or Right Cursor Key to select the digit
Press the Up or Down Cursor Key to change the value

(] _|nin
Flnl01G13
3. Press the DATA/ENTER Key, and the display will be as shown below
Y I [ Y
Je C' i

s

4. Pressthe SVON Key, and the display will be as shown below Now 1t 1s ready for execuung
the origin search

5_

=
-

~}
'

)

(=]
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5. Hold down the Up or Down Cursor Key to execute the ongin search

When the user constant1s set to Pn000 0 =0 (default). pressing the Up Cursor Key will rotate
the motor 1n the forward direction Pressing the Down Cursor Key will rotate the motor 1o
the reverse direcion When the user constant 1s set to Pn000 0 = |, the rotatton of the motor
1s reversed

r Up Forward - Keeps flashing untl
(= S ﬂ Down Reverse 4 J 5 I~ j searchs completed
6. Piess the DATA/ENTER Key to return to the auxihary function mode display

Cl_ [N 3

(][]

This completes the onigm search execution

v Using the Panel Operator

2EFE® 1. Press the MODE/SET Key to select the auxiliary function mode

Fini0Iol0

2. Press the Up or Down Cursor Key 1o select the user constant Fn003

A
FnGIG1S
3. Press the DATA/SHIFT Key for a mimimum of one second, and the display will be as shown

below

- I 5 -
1 Je 2y
4. Pressthe MODE/SET Key, and the display will change as shown below Now it 1s ready for

executing the origin search mode

| [C15)-]

5. Hold down the Up or Down Cursor Key to execute the ongin search

When the user constant 1s set to PnO00 0 =0 (default), pressing the Up Cursor Key will rotate
the motor n the forward direcuon Pressing the Down Cursor Key will rotate the motor in
the reverse direction When the user constant 1s set to Pn000 0 = 1, the rotation of the motor
1s reversed

- L_ 5 - Up Forward - E 5 — | Keeps flashing unti

Down Reverse 1 ongin search 1s
completed

6. Pressthe DATA/SHIFT Key for a mimimum of one second to return to the auxihary function
mode display

Flnl0013

‘This completes the ongin search execution
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7 29 Inhahzing User Constant Settings

7.2.9 Initializing User Constant Settings

Thus function 1s used when returning to the standard settings {(factory settings) after changing

user constant setings

IMPORTANT Imuiahze the user constant settings with the servo OFF

Follow the procedure below to initialize user constant settings

— Using the Hand-held Digital Operator

L. Press the DSPL/SET Key to select the auxihiary function mode

c BB
FnlCIOI0

2. Select the user constant Fn003
Press the Left or Right Cursor Key to select the digit
Press the Up or Down Cursor Key to change the value

FlRICIGS

3. Press the DATA/ENTER Key. and the display will be as shown below
o ! -
I I e

4. Press the DSPL/SET Key. and the display will be as shown below The user constants will
be mitialized

Al !

I Flashing dunng End
[} ": inifahzation —

i

———

!
dlalnlE] remmee — (B fln] ]

5. Press the DATA/ENTER Key to return to the auxiliary function mede display

FlrlOl01S

This completes the imtiahzation of user constant settings
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vz - Using the Panel Operator
are 1. Press the MODE/SET Key to select the auxihary function mode
Cl 1NN
U L () (] (]
2. Press the Up or Down Cursor Key to select the user constant Fn005
Cl-|0n
Flnldl0l5
3. Press the DATA/SHIFT Key for amimmum of one second, and the display will be as shown
below

I i

PLinl 1l

4. Press the MODE/SET Key, and the display will be as shown below The user constants will
be imitratized

R

———

M

Flashing duning
('_‘ inmalization — End

Id 0| E Flashingfor ~— P ,'|,—, ,' ": j

one sacond

5. Pressthe DATA/SHIFT Key for aminimum of one second to return to the auxihiary function
mode display

FrRlOI0IS

This completes the imialization of user constant settings

olmz’) User constants will not be imualized by pressing the DSPL/SET or MODE/SET Key with the servo ON Turn
the power OFF and then back ON after imtiahzation
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7 2 10 Manual Zero Adjustment and Gain Adjustment of Analog Monitor Qutput

7.2.10 Manual Zero Adjustment and Gain Adjustment of Analog
Monitor Output

Motor speed, torque reference, and position error can be monitored through the analog monilor

output Refer to Section 6 5 Analog Monitor

Use the manual zero adjustment function to compensate for the output voltage dnift or the zero
pomnt drift caused by noise entering the monitor system The gain adjustment function can be
changed to match the sensitivity of the measuring system

Monitor Cutput Voltage
A

Gain Adjustment

|

i

Zero Adjustment

Setting Unit
Zero Setting Range =2V — 17 mV/LSB
Gauin Setting Range 50 to 150% — 0 4 %/LSB

0@. The output voltage of the analog monitor 1s +8 V The output voltage will be reversed 1f £8 V 1s exceeded
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ZEEET

Manual Zero Adjustment of Analog Monitor Qutput

Follow the procedure below to execute the manual zero adjustment of analog monitor output

Using the Hand-held Digital Operator

1 Press the DSPL/SET Key to select the auxihiary funcuon mode

=
U UL () (] [
2. Select the user constant Fn00C
Press the Left or Right Cursor Key to select the digit
Press the Up or Down Cursor Key 1o change the value

][] .
3. Press the DATA/ENTER Key, and the display will be as shown below

. i

[ 1 ]a)

4. Pressthe DSPL/SET Key, and the monitor output for the two channels will be displayed al-
ternately as shown below

thnr

DSPL/SET Key Data Display

[[hf_a]ggg[ﬂhe_o]
alternately

5 Press the Left or Right Cursor Key to display the analog monitor output data Pressing the
Left or Right Cursor Key again will return to the display shown in the above step 3 or 4

Left Cursor Key
(Right Cursor Key)  Data Display

£l lo) s (LIECID)

alternately

6. Press the Up or Down Cursor Key to perform zero adjustment of the analog monitor output

Data Setting Change
NOOM » | =ITNHCI
[uuuu [uuu:]

7. When zero adjustment has been completed for the two channels. press the DATA/ENTER
Key to return to the auxiliary function mode display

FinlGIOIC

This completes the manual zero adjustment of the analog monitor output
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Using the Digital Operator

7 2 10 Manual Zero Adjustment and Gain Adjustment of Analog Monitor Output

Using the Panel Operator

1. Press the MODE/SET Key 1o select the auxihary function mode

Fln

2, Press the Up or Down Cursor Key to select the user constant Fn00C

NIIRIN
(][] (.

Fin{CIOIC

3. Press the DATA/SHIFT Key for a mimimum of one second. and the display will be as shown
below
I~

LHFLD

4. Press the MODE/SET Key, and the monitor output for the two channels will be displayed
alternately as shown below

MODE/SET Key
I~ { < > lF |}
['—ll_‘ = DJ Displayed L I,—j = D]
Alternately

5. Press the DATA/SHIFT Key for less than one second, and the analog momutor gain constant
will be displayed Pressing the DATA/SHIFT Key again for less than one second will return
to the display shown in the above step 3 or 4

DATA/SHIFT Key _Doia Display

r'l;_' ] < > [ It"lIt—t M l_i}
[L E — D Displayed o Ll L
Alternately

6. Press the Up or Down Cursor Key to perform zero adjustment of the analog monitor output
Data Sething Change
A, g
[ Iu ululu] —— | T ulujul
7. When zero adjustment has been completed for the two channels, press the DATA/SHIFT
Key for a minimum of one second to return to the auxihary function mode display

Gk

This completes the manual zero adjustment of the analog monitor output

N
UL
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7 2 Applied Operation

Manual Gain Adjustment of Analog Monitor Output

Follow the procedure below to execute the manual gain adjustment of analog monitor output

Using the Hand-held Digital Operator

1. Press the DSPL/SET Key to select the auxihary function mode

Arnm
F%Luu

2. Sclect the user constant Fn00D
Press the Left or Right Cursor Key to select the digit
Press the Up or Down Cursor Key to change the value

FnlOl01d

3. Press the DATA/ENTER Key, and the display will be as shown below

Lkl 15

4. Press the DSPL/SET Key, and the monitor output for the two channels will be displayed al-
ternately as shown below

DSPL/SET Key
~ i\ |r ' I~
ERLIL1E) s (CHIZL D)

Displayed
Alternately

5. Press the Left or Right Cursor Key to display the analog monitor gain constant Pressing the
Left or Right Cursor Key again will return 1o the display shown in the above step 3 or 4

Left Cursor Key
{Right Cursor Key)  Data Display

N [ o | R [ I [ > i Inlimilei
['— L|- UJ Displayed [ IU U U]

Alternately

6. Press the Up or Down Cursor Key to adjust the gain for the analog monitor output
Data Setting Change

arn e s
[uuuu — > | |ululu]
7. When the gain adjustment has been completed for the two channels, press the DATA/EN-

TER Key to return to the auxiliary function mode display

Flnl0l0ld

This completes the manual gan adjustment of the analog monitor output




Using the Digital Operator

7 210 Manual Zero Adjustment and Gain Adjustment of Analog Monitor Output

Using the Panel Operator

1. Press the MODE/SET Key to select the auxiliary function mode

Fini0loIo

2. Press the Up or Down Cursor Key to select the user constant Fn00D

Cl-|11M

U UL () [ C’

3. Press the DATA/SHIFT Key for a minimum of one second, and the display will be as shown
below

r |
L h H_|J
4. Press the MODE/SET Key. and the monitor output for the two channels will be displayed
alternately as shown below

MODE/SET Key

rlh ! rJ < > [FI r]
[L" N\ Displayed L h 8 = L
Alternately

5. Pressthe DATA/SHIFT Key for less than one second The gain constant for the analog moni-
tor will be displayed Pressing the DATA/SHIFT Key again for less than one second will
return to the display shown 1n the above step 3 or 4

DATA/SHIFT Key,— D2t Display

~ i R
(Rl |G) = (LEIEGI0)

splayed
Alternately

6. Press the Up or Down Cursor Key 10 adjust the gan for the analog monitor output

Data Setting Change
HinnliE Nt
[ BloiEi0) — (LoloaL )

7. When the gain adjustment has been completed for the two channels, press the DATA/SHIFT
Key for a mimimum of one second to return to the auxihiary function mode display

Finl0l0ld

This completes the manual gain adjustment of the analog monitor output




7 2 Apphed Operation

7.2.11 Adjusting the Motor Current Detection Offset

Motor current detection offset adjustment 1s performed at Yaskawa before shipping Basically,
the user need not perform this adjustment Perform this adjustment only 1f hrghly accurate adjust-
ment 15 required for reducing torque ripple caused by current offset

The following sections describe automatic and manual adjustment of the current detection offset

IMPORTANT If this funcuion, particularly manual adjustment, 1s executed carelessly, 1t may worsen the characlenstics

Bl Automatic Adjustment of the Motor Current Detection Offset

Follow the procedure below to perform automatic adjustment of the current detection offset

OIIIHID Automatic adjustment 1s possible only with power supphed to the mam circuts and with the servo OFF

Using the Hand-held Digital Operator

1. Press the DSPL/SET Key to select the auxihary function mede
N

Finl0loI0)

2. Select the user constant FnQ0E

Press the Left or Right Cursor Key to select the digit
Press the Left or Right Cursor Key to change the value

FinlCIOIE

3. Press the DATA/ENTER Key, and the display will be as shown below

(ol lo)

4. Press the DSPL/SET Key The display will change as shown below and offset will be auto-
matically adjusted

_
dlolnlF ] remee [l I

second

5. Press the DATA/ENTER Key to return to the auxihary functuion mode display

| [
F%UUE

This completes the automatic adjustment of the motor current detection offset
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Using the Digital Operator

7 2 11 Adjusting the Motor Current Detection Offset

Using the Panel Operator

1. Press the MODE/SET Key to select the auxihary funcuon mode

FlnlGl0I0

2. Press the Up or Down Cursor Key to select the user constant FnOOE

FlRlOIOIE

3. Pressthe DATA/SHIFT Key for a mimmum of one second, and the display will be as shown
below

=
L — (O

4, Press the MODE/SET Key The display will change as shown below and the offset will be
automaucally adjusted

=
dlolnlE ) g ~{Clul-L]o]

second

5 Pressthe DATA/SHIFT Key for a mimimum of one second to return to the auxihiary function
mode display

EREEE

This completes the automatic adjustment of the motor current detection offset
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7 2 Apphed QOperation

B Manually Adjusting the Motor Current Detection Offset

Follow the procedure below to manually adjust the current detection offset

IMPORTANT

When making manual adjustments, run the motor at a speed of approximately 100 /min, and adjust the Opera-
tor until the torque monutor npple 1s mintmized (Refer o Seciion 6 5 Analog Monitor } Adjust the U-phase and
V-phase offsets alternately several times untd these offsets are well balanced

o=
oFE
K~

Hand-held Digital Operator

1. Press the DSPL/SET Key 1o select the auxiliary function mode

NN
ICHULJU

2. Select the user constant FnQOF
Press the Left or Right Cursor Key to select the dugit
Press the Up or Down Cursor Key to change the value

FlnlOIG)-

3. Press the DATA/ENTER Key. and the display will be as shown below

Liul -0

4. Pressthe DSPL/SET Key to switch between the U-phase (Cul_0) and V-phase (Cu2_0)cur-
rent detection offset adjustment mode

DSPL/SET Key
r ] 1 13

Cil olo) +— (Ll o)

Displayed

Alternately

5. Press the Left or Right Cursor Key to display the current detection data Pressing the Left
or Right Cursor Key again will return to the display shown 1n the above step 3 or 4

Left Cursor Key
(Pight Cursor Key) Data Display

- i
Clel_la) «—— [ CICICI0)
Drisplayed
Alternately

6. Pressthe Up or Down Cursor Key to adjust the offset Carefully adjust the offset while moni-
toring the torque reference monitor signal

Data Setting Change

BN EE _Innc o
| 2oion] — (-iEaio] 1

7. When the current offset adjustment has been completed for the U-phase (Cul_0) and V-
phase (Cu2_0), press the DATA/ENTER Key to return to the auxihary function mode dis-
play

FlnlCI0lF

This completes the manual adjustment of the motor current detection offset

—
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Using the Digrtat Operator

7 2 11 Adjusting the Motor Current Detection Offset

yiE ° Using the Panel Operator

1. Press the MODE/SET Key to select the auxiliary function mode

) [

2. Press the Up or Down Cursor Key to select the user constant FnO0OF

M -
FinlDIoIF

3. Pressthe DATA/SHIFT Key for a minimum of one second. and the display will be as shown
below

P00

i~ [
oy =@

4. Press the MODE/SET Key 10 swilch between U-phase (Cul_0) and V-phase (Cu2_0) cur-
rent detection offset adjustment mode

MODE/SET Key
. { ¢ > | |
[’— U -0 J Displayed [L IUIL - D]

Altemately

5. Press the DATA/SHIFT Key for less than one second to display the current detection data
Press the DATA/SHIFT Key again for less than one second, and the display will return to
one shown in the above step 3 or 4

ATA/SHIFT Key n—nata Display
rlul < > [ Inln N n]
[f_ 8 - |O Displayed LU |
Alternately

6. Pressthe Up or Down Cursor Key to adjust the offset Carefully adjust the offset while moni-
toring the torque reference monitor signal

Data Setting Change

N in > | Ut
[ IU Uy U] [ ll_l Uy l]
When the current offset adjustment has been completed for the U-phase (Cul_0) and V-
phase (Cu2_0}, press the DATA/SHIFT Key to return to the auxihary function mode display

=

I~ N

Fini0I0I

This completes the manual adjustment of the motor current detection offset
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7 2 Appled Operation

7.2.12 Password Setting (Write Prohibited Setting)

The password setting 1s used for preventing careless changes of the user constant User constants
Pn]. =0 and some of Fn_ [ become write prohibited by setuing the password

Password setting values are as follows

® “0000” Wrte enabled (Releases write prohibited mode )

® “0001” Write prohibited (User constants become write enabled from the next power ON )

Follow the procedure below to set the password

Using the Hand-held Digital Operator

|

1. Press the DSPL/SET Key to select the auxihiary function mode

e e
z A0
—  [FOED

2. Select the user constant Fn010
Press the Left or Right Cursor Key 1o select the digit
Press the Up or Down Cursor Key to change the value

Cl=1r N
L Hqu
3. Press the DATA/ENTER Key, and the display will be as shown below

oM
(). (] (.

4. Input the password (0001) and press the DSPL/SET Key The display will change as shown

below and the password will be registered

[ [N :J

— | Fash
dlojn|E] rmee +{PICI0] !
5. Press the DATA/ENTER Key (o return to the aux:hary function mode display

-—I

second

-

nim
! |

Ul U

i

This completes the password setung The newly set password will become valid from the next

time the power 1s turned ON
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Using the Digital Operator

7 2 12 Password Setting (Write Prohibited Setting)

¥
4
4

ES Using the Panel Operator

1. Press the MODE/SET Key 1o select the auwxiliary function mode

Nr
FlAlol0lo)

2. Press the Up or Down Cursor Key to select the user constant FnO10

A G

3. Pressthe DATA/SHIFT Key for a minimum of one second, and the display will be as shown
below

Pl

4. Input the password (0001) and press the MODE/SET Key The display will change to one
shown below and the password will be registered

— ashin Sl
[ Hlol-lE] e ~{ACICIT] 1)

second

I
] [

-u—l

5 Pressthe DATA/SHIFT Key for a minimum of one second to return to the auxihary function

mode display
M nr
Fnl0] G

This completes the procedure for setting the password The newly set password will become val-

1d from the next power ON



Ratings and Characteristics

This chapter provides the ratings, torque-speed characteristics diagrams,
and dimensional drawings of the Z-1I Senies Servo Drives

8 1 Servomotors . . 8-2
8 11 Ratings, Specifications, and Dimensicnal

Drawings 8-2

8 2 Servopacks . . 8-24

8 2 1 Combined Specificattons 8-24

8 22 Ratings and Specifications 8-29

8 2 3 Dimensional Drawings 8-36

8-1

p



Ratings and Charactenstics

B 11 Ratings, Specifications, and Dimensional Drawings

8.1 Servomotors

This section describes ratings. specifications. and dimensional drawings of the Servomotors Refer

- to this section for selecting an appropnate Servo Drivers

8.1.1 Ratings, Specifications, and Dimensional Drawings

The followng sections provide the ratings specifications, and dimensional drawings of the Ser-

vomotors by model

B SGMAH Servomotors

Ratings and Specifications for Standard Servomotors

+ Time Rating Continucus ¢ Insulation Class Class B
* Vibrauon Class 15 um or below » Withstand Voltage 1500 VAC for one minute
» [nsulation Resistance 500 VDC, + Enclosure Totally enclosed. self-cooled. IPS5 (ex-
10 M €2 mun cept for through sections of the shaft)
* Ambient Temperature 0 1o 40°C ¢ Ambient Hurmdity 20% to 80% (with no con-
densation)

* Excitauon Permanent magnet Drive Method Dhrect drive

» Mountung Flange method

Table 81 SGMAH Standard Servomotor Ratings and Specifications
Voltage 200V 100V
Servomotor Model A3A | A5A | O1A | 02A | 0O4A | 08A | A3B | A5B | 01B . 02B
SGMAH- _

. Rated Output 1 kw 002 | 00s 01 02 04 075 | 003 | 005 01 , 02
| Rated Torque "%"2 |N.m 00955 | 0159 | 0318 | 0637 | 127 | 239 |00955| 0159 | 0318 ' 0637
i ozin 1352 ¢ 225 | 451 | 902 | 180 | 338 | 1352 | 225 | 451 ~ 902
‘Instantaneous N-m 0286 0477 | 0953 ' 191 382 716 | 0286 | 0477 | 0955 ;| 191
Peak Torque " ; : - - '

_ ‘ozin D406 676 . 1352 270 | 541 | 1010 | 406 | 676 | 1352 | 270
‘Rated Current ™! A (rms) | 044 , 064 - 091 21 28 | 44 | 066 | 095 ' 24 | 30
Instantaneous ‘A (rms) 13 20 28 ; 65 ! 85 134 | 20 29 - 72 90
Max. Current ! ; | : : .

Rated Speed ™ r/min ' 3000

-Max Speed r/fmin 5000

-Terque Constant  |N m/A {rms) 0238 | 0268 | 0378 | 0327 | 0498 | 0590 | 0157 | 0182 | 0146 0234
' oz I/A (rms) 337 | 380 | 536 | 462 | 706 836 | 222 | 258 | 207 | 332
Moment of Ineria | kg-m2x10—4 00166 (00220 (00364 | 0106 | 0173 | 0672 |00166 | 00220 | 00364 0106
| ozin-s?x10-8 0235 | 0312 | 0515 | 1501 | 245 | 952 ; 0235 10312 | 0515 1501
ﬁated Power Rate kW/s 549 | 115 | 278 | 382 | 937 | 848 | 549 “lis | 278 | 382




81 Servomotors

Voltage 200V 100V
Servomotor Model | ABA | ABA - 01A | 02A | O4A | 08A | A3B | ASB | 01B 02B
SGMAH- ' : |
Rated Angular { rad/s? 57500 | 72300 | 87400 | 60100 73600 | 35500 | 57500 | 72300 : 87400 | 60100
Acceleration 1
Inertia Time ms 14 | 088 _ 053 039 025 026 | 14 085 061 041
Constant :
Inductive Time ims 10 11 12 46 54 87 ¢ 10 Il | 44
Constant ; )

* 1 These items and torque-motor speed characteristics quoted in combination with an SGDM Servopack are at an
armature winding temperature of 100°C Other values quoted at 20°C  All values are typical

* 2 Rated torques are conunuous allowable torque values at 40°C with a 250 x 250 % 6 (mm) (10 10x 0 25 (in )}
heat sink attached
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Ratings and Characteristics

8 1 1 Ratings, Specifications, and Dimensional Drawings

SGMAH Servomotor Torque—Motor Speed Characteristics

The torque—motor speed charactenstics are shown below for the SGMAH Servomotors

e 200-V Servomotors

SGMAH-A3A
5000
4000 |—
‘\
Motor 3000
speed aill B

(r/mln) 2000

1000

¢ 01 02 03 04
Torque {N m)

L 1 i

0 20 4G ]
Torque (oz in}
SGMAH-01A
5000
4000 =
;\
Motor 3000 —+
speed AT B

{rfmin} 2000

1000
0 -
0 025 05 075 1
Torgue (N m}
c 50 100 150
Torque (0z In)
SGMAH-04A
5000 -
4000
¥
%
Motor 3000 ;
speed A - B

(r/mln) 2000

1000

0 1 2 3 4
Torque (N m)

i 1 X L . 1 -

o 200 400 600
A Contnuous Duty Zone

Torque {0z 1N}
B Intermittent Duty Zone

g4

SGMAH-A5A
5000

4000

Motor 3000
speed
(r/mln) 2000

1000

0 015 03 045 06
Torque (N m})

L L 2

0 2 40 & 80 100
Torque {0z N}

SGMAH-02A
5000
ek
4000 ‘;’:_
Motor 3000 :
speed A = B

(rl’mln) 2000

1000 -
o =
0 o5 1 15 2
Torque {N m}
0 106 206 300
Torque {0z in}
SGMAH-08A
5000
4000 \
Motor 3000 ;
speed A , B

(rfmIn) 2000

1000

0 2 4 6 ]
Torque (N m}

o 400 800 1200
Torgue {0z In)



81 Servomotors

¢ 100-V Servomotors

SGMAH-A3B SGMAH-A5B
5000

5000

4000 [ 4000 [—5
Motor 3000 : Motor 3000 T
speed B speed A S
{r'mn) - 2000 (rfoin) 2000 -
5
1000 1000 3
g
0 0 :
0 01 02 03 04 ¢ 015 03 045 06
Torque {N m} Torque (N m)
] 20 40 60 0 20 40 60 BO 100
Torque (0z In) Torque (0z in)
SGMAH-01B SGMAH-02B
5000 5000
4000 4000 %
Motor 3000 Motor 3000 \
speed A L B speed A fl B
(r/min) 2000 (r/min} 2000 4
1000 1000
0 . o H
0 025 05 075 1 0 o5 1 15 2
Torque (N m) Torque (N m)
)] 50 100 150 4] 100 200 300
A Continuous Duty Zone Torque {0z ) Torque {0z 1)

B Intermittent Duty Zone
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Ratings and Characteristics

B 1 1 Ratings, Specifications, and Dimensional Drawings

Dimensional Drawings

Dimensional drawings of the SGMAH Servomotors are shown below

. LL
;
i N
L a2 |
=i l % 1z
=
Unit mm (1n)
Model i [ [ LA !z ' LG LB LE s LR | Mass
: kg (b}
"SGMAH-A3A (B) | 695 40 46 43 5 “ 0 (“9 r\0 ) 25 . 0 (u‘u 0 ) 25 03
| e [usn fasn |om | 0™ | - oo T oos | T T VT T om : 0 661) ;
SGMAH-ASA (B} | 770 ° 04 |
i Lo | (0 882)
'SGMAH-01A (B) | 945 (b (o2 oo 05
(A7) B W (110)
|SGMAH-02A(B) | 965 | 60 ' 70 [ 55 | 6 ¢ (m ; ) s, e (Usﬁ ) 3 11
LR 236 | 276) | (022 1 029 | - oo U e - o SO sy | (243)
' SGMAH-04A 1245 ; 17 !
i (4 90 (375
' SGMAH-08A s a0 o0 | 7 ]88 oo (v o) 34|
67 | 619 | G5 0W | o o et - oo - o i asn (750 N




8 1 Servomotors

B SGMPH Servomotors

Ratings and Specifications for Standard Servomotors

* Time Rating Continuous + Insulation Class Class B
» Vibration Class 15 pm or below * Withstand Voltage 1500 VAC for one minute
¢ Insulauon Resistance 500 VDC, * Enclosure Totally enclosed, self-cooled, IP55 (ex-
10 MQ min cept for through sections of the shaft)
¢ Ambient Temperature 0 to 40°C + Ambient Hurmduy 20% to 80% (with no con-
densation)
= Exatation Permanent magnet * Dnive Method Direct drive

* Mounuing Flange method

Table 8.2 SGMPH Standard Servomotor Ratings and Specifications

Voltage i 200 V 100 V
Servomotor Model 01A 024 | 04A 08A 15A 018 | o028 |
) SGMPH- ' ‘ :
Rated Output " |kW Yool 02 04 | 075 15 I o1 | o2
| Rated Torque "2 |Nm | 0318 0637 127 239 477} 0318 : 0637
’ oz.n 451 902 | 180 338 676 | 451 | 902
Instantaneous  |INm 0955 191 382 716 | 143 1 0955 191
PeakTorque ™ 7 135 270 sal 1010 | 2030 ! 1352 270 |
|Rated Current ' | A (rms) 089 20 26 a1 75 22 27 |
Instantaneous ‘A {rms) 28 60 80 139 230 71 84
Max. Current ‘1 | ! |
Rated Speed " {r/min 3000
Max. Speed ™! r/min 5000
:Torque Constant | N m/A (rms) 0392 0349 0535 | 0641 | 0687 0160 0258
|L oz-in /A (rms) 356 ; 49 4 758 910 97 4 228 365
{Moment of Inertia | kg-m?2x10~4 0 0491 0193 0331 210 402 00491 0193
‘oz In s2x10-3 0 695 273 469 | 297 56 9 0695 273
Rated Power Rate | kW/s L2060 210 490 271 567 206 | 210
. :
Rated Angular rad/s? i 64800 33000 38500 11400 11900 | 64800 33000
' Acceleration ‘1 i :
Inertia Time ms | 053 ;| o054 036 066 046 056 064
lCt:mstam '
lInductive Tme | ms 37 74 86 18 22 36 63
I Constant i II |

*1 These items and torque-motor speed charactenstics quoted 1n combination with an SGDM Servopack are at an
armature winding temperature of 100°C Other values quoted at 20°C Al values Lypical

* 2 Raled torques are conunuous allowable torque values at 40°C with a heat sink attached
Heat sink dimensions
250 x 250 % 6 (mm) (10x 10x025(n)) 01 kW 1o 04 kW
300x 30012 (mm) (12x12x05(n)) 075kWto 1 5kW




Ratings and Charactenstics

8 1 1 Ratings, Specifications, and Dyimensional Drawings

SGMPH Servomotor Torque—Motor Speed Characteristics

The torque—motor speed charactenstics are shown below for the SGMPH Servomotors

e 200-V Servomotors

SGMPH-01A
5000 O
t
W\
Motor 3000
speed A 8

(rl’mln) 2000

1000
0 =
9 o925 05 075 1
Torque (N m})
G 50 100 150
Torque (0z In)
SGMPH-04A
5000 -
4000
3
Motor 3000 -
speed AL B

{rimin} 000

1000 :
0
0 1 2 3 4
Torque (N m)
o 200 400 500
Torque (0z )
SGMPH-15A
_ 5000
4000
Motor 3000 T
speed Ak B
{7min) 2000 4
i
1000 i
4] 3l

0 4 8 12 16
Torque (N m)

1 L 1 1

0 800 1600 2400
Torque (0z In)

SGMPH-02A
5000 [ -
"t
&
4000 2
]
Motor 3000
speed AL B

{rfmin} 2000

1000
0 ]
0 o5 1 15 2
Torque (N m}
[} 100 200 300
Torque (0z In)
SGMPH-08A
5000 [
s i
v
4000 T
)
%
Mator 3000 ;
speed Al B
{(rfmin) 2000 g
1000
0

0 2 4 6 8
Torque (N m)

L i i L 1 L J

o] 400 BOO 1200
Torque (0z 1)

A Continuous Duty Zone
B Intermittent Duty Zone



81 Servomotors

e 100-V Servomotors

SGMPH-01B
5000
4000
Motor 3000
speed A B B

(rlmln) 2000

1000

¢

0 026 05 075 1

Torque {N m)

Torque {0z In)

Dimensional Drawings

SGMPH-02B
5000
4000
Motor 3000
speed A B
(n’mm) 2000
1000 =
0 05 1 15 2
Torque {N m)
0 100 200 300

A Continuous Duty Zone

B Intermittent Duty Zone

Dimensional drawings of the SGMPH Servomolors are shown below

LL

Torque {0z In)

| . —I_*' a '8
3 ; —I—i' ; -
& e
— ¥ ¥
[ ]
. -
Umit mm (1n)
Model LL LC LA L2 LG L8 LE S " LR Mass
: kg (Ib)
SGMPH-01A(B) | 62 | 60 | 70 | 55 | & o ( o ) R (m b ) 07
24an |23 [ 2716 |02 | 020 50 - ooz | 19N - ooowo 012 -omw Q00T hgs) {154)
SGMPH-02A (B} | 67 80 Q0 7 8 ! (’ w2 ) . (U ol ) 14
Pasn | @19 | asy | 0w | @ -am0 | 278 - ponz - oo - 00004 (18 (309)
SGMPH-04A 87 21
(143 {4 63)
SGMPH-08A 865 120 145 10 i0 o v (.1 - © ) 35 ] ( X 0 ) 472
aay @ [ sm | 0w | 039 o Tl oy |16 o B mem e | (9 26)
SGMPH-15A 1145 0 ( , 0 ) i 66
450 19 - po1y §075 - 90005 i (146)




Ratings and Charactenstics

8 11 Rahngs, Specifications, and Dimensional Drawings

B SGMGH Servomotors for 1500 r/min

Rating and Specifications for Standard Servomotors

* Time Raung Continuous + Insulation Class Class F
* Vibration Class 15 pm or below + Withsiand Voltage 1500 VAC for one minute
* Insulatton Resistance 500 VDC, » Enclosure Totally enclosed, IP67 self cooled (ex-
10 M§ min cept for through sections of the shaft)
* Ambient Temperature 010 40°C * Ambient Humidity 20% to 80% (with no con-
densation)
« Excitation Permanent magnet ¢ Dnve Method Direct drive

» Mountuing Flange method

Table 83 SGMGH Standard Servomotor Ratings and Specifications

Servomotor Model [05A"A [ 09ACA 13ADJA | 20A”A |30AZA |44A0A |55A00A  75A00A .
i SGMGH- | : ' !
'Rated Output * kW 045 085 : 13 18 29 . 44 | 55 75
'Rated Torgue ~ N-m 284 1 539 834 115 186 I 284 350 480
l Ibn 25 48 74 102 165 | 252 310 425
Instantaneous Nm 892 - 138 - 233 287 451 711 876 119
i Peak Torque :
! Ibin 79 o122 207 254 400 629 775 1053
_Rated Current A (rms) 38 0 71 107 167 238 328 | 421 . 547
; Instantaneous A (rms) Il 17 28 42 36 84 1nmo ! 130
iMax Current’ ' _ |
'Rated Speed ° r/min 1500
‘Max Speed’ r/min 3000
Torque Constant N m/A (rms) 082 083 084 073 083 091 088 093
b /A (rms) 726 735 743 646 | 735 8 05 779 823
Moment of Inertia kg m2x10-% | 724 139 205 317 460 675 890 125
bins2x102 642 | 123 182 | 280 | 407 | se8 . 788 TR
; Rated Power Rate (kW/s 12 209 338 415 753 120 137 184—!
. Rated Angular rad/s? 3930 3880 4060 | 3620 4050 4210 3930 3850
i Acceleration” '
tinertia Time ms - 50 3l 28 22 19 13 13 11
Constant ' ;
Inductive Time | ms S 53 63 . 128 125 157 164 | 184
Constant I | :

* These items and torque-motor speed charactenstics quoted 1n combination with an SGDM Servopack are at an
armature winding temperature of 20°C

Note These characteristics are values with the following heat sinks attached for cooling
400 x 400 x 20 (mm) {15 75 x 15 75 x 079 (1m)} O5ALA to 13AJA Servomotors
550 % 550 x 30 (mm}) (21 65 x 21 65 x 1 18 (1)} 20ACA to 75A[JA Servomotors

g-10
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SGMGH Servomotor Torque—Motor Speed Characteristics

The following sections provide the torque—motor speed characteristics of the SGMGH

Servomotors at 1500 r/min
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Dimensional Drawings

Dimensional drawimgs of the SGMGH Servomotors (1500 rfmin) are shown below
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H SGMGH Servomotors for 1000 r/min

Rating and Specifications for Standard Servomotors

* Time Rating Continuous
Vibration Class 13 pm or below
Insulation Resistance 500 VDC.

10 MO mun

Ambient Temperature 0 to 40°C

Exciation Permanent magnet
Mounting Flange method

Insulation Class Class F
Withstand Voltage 1500 VAC for one minute
Enclosure Totally enclosed. P67 self cooled (ex-
cept for through sections of the shaft)

* Ambient Humudity 20% to 80% (with no con-
densation)

Dnve Method Darect dnve

Table 84 SGMGH Standard Servomotor Ratings and Specifications

Servomotor Model 03ATCB | 06AB | 08A1B 12AB | 20A(])B 30AC]B { 44A0B | 60ADB
SGMGH- ' ' |
:Hatedomput' kW 03 06 09 12 20 3o 44 60
i Rated Torque ~ ; N m 2 84 568 8 62 115 191 284 419 572
fbin 23 30 76 102 169 251 371 506
Instantaneous Nm 717 141 193 280 440 637 107 1369
Peak Torque Ibin 63 125 171 248 389 564 947 1212
i Rated Current A (rms) 30 37 76 116 185 248 329 469
'nstantaneous A (rms) 73 139 166 28 42 56 1 84 110
‘Max Current ’ i
Rated Speed * r/min 1000
Max Speed’ r/min 2000
Torque Constant |Nm/A (rms}) = 103 106 121 103 107 119 134 126
IbinvA (rms) 912 938 107 912 947 105 119 112
Moment of Inertia | kg m2x104 724 139 205 317 46 0 675 89 0 125
Ib in s2x1073 641 123 181 281 407 597 788 111
Rated Power Rate * | kW/s i 112 232 363 415 794 120 198 262
Rated Angular | rad/s? © 3930 4080 4210 | 3620 | 4150 | 4210 4710 | 4590
Acceleration ’ i '
Inerhia Time ms : 51 18 28 24 017 14 13 11
Constant
fInductive Time ms 51 47 57 125 139 155 146 165

Constant

* These items and lorque-motor speed charactenisiics quoted 1n combination with an SGDM Servopack are at an
armature winding temperature of 20°C

Note These charactenstics are values with the following heat sinks attached for cooling
400 x 400 x 20 (mm) (15 75 x 1575 x 0 79 (m)) 03ACJB to 09ACIB Servomotors
530 x 350 x 30 (mm) (21 65 x 21 65 x 1 18 (1n)) 12A0B to 60ACIB Servomotors
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SGMGH Servomotor Torque—-Motor Speed Characteristics

The following sections provide the torque--motor speed characteristics of the SGMGH Servo-

motors at 1000 r/min
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Dimensional Drawings

Dimensional drawings of the SGMGH Servomotors (1000 rfmin) are shown below
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B SGMSH Servomotors

Rating and Specifications for Standard Servomotors

* Time Rating Continuous
* Vibration Class [5 pm or below
= Insulation Resistance 300 VDC,

10 M min

Excitation Permanent magnet

* Mounung Flange method

Ambient Temperature ( to 40°C

¢ Insulavion Class Class F

» Withstand Voltage 1500 VAC for one minute

» Enclosure Totally enclosed. IP67 self cooled (ex-
cept for through sections of the shaft)

« Ambient Humdity 20% to 80% (wath no con-
densation)

¢ Dnive Method Direct drive

Table 85 SGMSH Standard Servomotor Ratings and Specifications

Servomotor Model 10ADA  15AC0A . 20A°A . 30A0A" | 40A0A | S0ADA
SGMSH- |
Rated Output” kW 10 15 20 30 20 | 5o
Rated Torque~  .Nm 318 49 636 98 126 | 158
Ibn 281 434 564 868 112 140
[ Instantaneous ‘Nm 954 147 191 194 378 476
‘Peak Torque ”
Ib in 844 130 169 260 336 422
' Rated Current * A (rms) 57 97 127 188 254 286
|
! Instantaneous A (rms) 17 28 42 56 77 84
'Max Current’
Rated Speed t/min 3000
Max Speed’ rfmin 5000
:Torque Constant N m/A (rms) 0636 0561 0554 0573 053 0 60
Ib In/A (rms) 563 497 481 507 469 531
Moment of Inerha | kg m2x10—4 174 247 319 700 9 60 123
.Ib 1 s2x1073 154 219 283 620 & 350 109
Rated Power Rate * |kW/s 579 972 127 137 166 202
Rated Angular . rad/s? 18250 19840 19970 14000 13160 12780
Acceleration
| Inertia Time ms 087 074 062 074 065 0359
Constant
ilnductlve Time ms 71 77 83 . 120 141 147
‘Constant i i

* These items and torque-motor speed charactenstics quoted 1n combmation with an SGDM Servopack are at an
armature winding temperature of 20°C

Note These characteristics are values with the following heat sinks attached for cooling
300 % 300 % 12 tmm) (12x 12X 05 (1in)) 10ATIA 10 20AA Servomolors

400 3 400 x 20 (mm) (18 x 18 x 0 & (1n)) 50AJA Servomotors

8
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SGMSH Servomotor Torque—Motor Speed Characteristics

The following sections provide the torque~motor speed characteristics of the SGMSH Servomo-

tors
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Dimensional Drawings

Dimensional drawings of the SGMSH Servomotors are shown below
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W SGMDH Servomotors

Ratings and Specifications for Standard Motors (with Holding

Brakes)

* Time Raung Continuous

* Vibraton Class 15 um or below

* Insulation Resistance 500 VDC,
10 MQ min

* Ambient Temperature 0 1o 40°C

« Excitation Permanent magnet
* Mounting Flange method

(with Holding Brakes)

Insulation Class Class F

Withstand Voltage 1500 VAC for one minute
Enclosure Totally enclosed, IP67 self cooled (ex-
cept for through sections of the shaft)

Ambient Hurmdity 20% to 80% (with no con-

densation)

Dnive Method Dhrect drive

Holding Brake %0 VDC, stauc friction torque

294N m

Table 8.6 Ratings and Specifications for Standard SGMDH Servomotors

Servomotor Model 22AC0A0B 32ADACIB | 40ADACIB
SGMSH- :
Rated Output®  |kW 22 32 | 40 :
!_Flated Torque ™ N-m 105 153 ! 191
b in 929 135 - 169 :
Instantaneous N-m 367 535 669
Peak Torque * :
‘b in 325 474 592
Rated Current ” A (rms) 157 209 232
tinstantaneous A (rms) 54 73 77
Max. Current”
Rated Speed * r/min 2000
Max. Speed * r/min 3000 II
Torque Constant N m/A (rms) 072 078 092
Ib ir/A (rms) 64 69 g1
Moment of Inertia | kg m2x10-4 566 742 918
Ibins2x10-3 1 501 657 813
i Rated Power Rate * | kW/s 195 315 397 :
| Rated Angular rad/s? 1850 2060 2080
| Acceleration ™
Inertia Time ms 37 24 22 :
Constant
Inductive Time ‘ms 162 T 182 178

Constant

*  These items and lorque-motor speed charactenstics quoted 1n combination with an SGDM Servopack are at an

armature winding temperature of 20°C
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Note These charactenstics are values with the following heat sinks attached for cooling
650 x 650 % 35 (mm) (26 x 26 x 1 4 (1)} 22AZ”A[B 10 40AiSA_B Servomotors

SGMDH Servomotor Torque-Motor Speed Characteristics

motors
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Dimensional Drawings

Dimensional drawings of the SGMDH Servomotors are shown below
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8.2 Servopacks

Thus section presents tables of SGDM Servopack ratings and specifications

8.2.1 Combined Specifications

The following table provides specifications of the SGDM Servopacks and SGMAH, SGMPH,

SGMGH. SGMSH and SGMDH Servomotor combinations

Table 87 Servopack and SGMAH/SGMPH Servomotor Combination Specifica-

tions at 200 V
Voltage | Single-phase 200 V ! Three-phase 200 V |
Servopack Model ASAD . ASAD | O1AD | 02AD | 04AD . OSAD . 0S8AD | 10AD | 15AD | 20AD | 30AD .
SGDM- : :
A3ADA | ASADA |OTADA ! 02ADA ; 04ADA | 0SADA 0BADA | 10ADA | 15ADA | 20ADA | 30ADA |
SGMAH | Appli- | Model P A3A ! ASA S O1A [ 02A | 04A | - [ OBA | - - - -
Senes |cable SGMAH- i
Servo- T
.motor | Capacity (kW) | 0{3 005 01 i 02 | G4 - | 075 - - - -
Motor Speed | Rated 3000/maximum 5000
|(n‘m|n)
Applicable Encoder | Standard 13-bit incremental encoder
iContinuous Output | 044 | 064 | 091 | 21 | 28 | - |44 | - | - | - | -
Current A (rms) | |
Max. Output Cur- 13 | 20 28 65 85 [ - [134] - - - -
rent A (rms) _ | |
| Allowable 185 71
Regenerative
Energy*1 {Joules)
Allowable - - -
Regenerative
Frequency "2 |
{times/min) !




B8 2 Servopacks

' Voltage Single-phase 200 V Three-phase 200 V
Servopack Model A3AD | ASAD | 01AD | 02AD | 04AD | 05AD | 0BAD | 10AD | 15AD | 20AD | 30AD
SGDM- ; : i : )
: AJADA | ASADA O1ADA ! 02ADA | 04ADA | 05ADA | 0BADA :10ADA | 15ADA | 20ADA ! 30ADA |
: 1
SGMPH | Appli- | Madel . - 0lA [ 02A |[o04a | - |osa | - [1sAa | - | -
| cable | SGMPH-
; Servo- : ! |
-motor | Capacity (kW) ; - 01 02 i 04 - 075 - ;15 - | -
Motor Speed | Rated 3000/maximum 5000
{r/min)
Applicable Encoder | Standard 13-bit incremental encoder
Continuous Output - 089 20 26 - 41 | - 75 - -
Current A {rms) i
Max. Output Cur- - - 28 60 g0 - 139 - 230 - -
rent A (rms) '
Allowable - 371 -
Regenerative
Energy*1 (Joules)
Allowable - N Y -
Regenerative |
Frequency "2
(times/min})

* 1 Allowable regenerative energy 1s the value with an AC input power supply voliage of 200 Vrms The allowable

regenerative energy may vary with power supply fluctuations

* 2 Allowable regenerative frequency 1s the allowable frequency 1n the Servomotor whtle acceleratng and deceler-

ating through a 0 = maximum motor speed — 0 (r/min) cycle

8-25
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Table 88 Servopackand SGMGH Servomotor Combination Specifications at 200V

Voltage Three-phase 200 V
Servopack Model 05AD 08AD 10AD 15AD 20AD - 30AD - - -
SGDM- -
: ! 0SADA | 0BADA  10ADA | 15ADA | 20ADA | 30ADA | SO0ADA | 60ADA : 75ADA
'SGMGH | Appi- | Model 05ATA | - j09ATIA |13ATA [20A00A '30ATIA [44ATIA |SSATIA 7SALA |
Series | cable 'SGMGH- ; )
Servo-
I'motor | Capacity (kw) 045 . - 085 13 18 29 44 55 75
i : Motor Speed | Rated | 500/maximum 3000
i i {rfmn) |
Applicable Encoder | Standard 17-bit incremental encoder !
Continuous Output | 138 - 71 107 167 | 238 | 328 | 421 547 |
Current A (rms)
Max. Cutput Cur- 11 - 17 28 42 - 56 84 110 130
rent A (rms)
: Allowable 34 - 13 0 . 12 8 11 26"2 36"
Regenerative :
Frequency ' | :
{times/min) I !
SGMGH | Apph- | Model 03ACIB |06ACIB  09ALIB |12A7°B |20ATB |30ALIB |44A00B |60ADB | - |
Senes cable SGMGH- : ’ .
| Servo- : -
| motor | Capacity (kW) 03 06 i 09 12 20 30 | 44 60 -
I Motor Speed ' Rated 1000/maximum 2000 '
; (r/fmun)
i -
Applicable Encoder ; Standard 17-bit incremental encoder
Continuous Qutput 30 57 76 116 : 185 248 I 329 469 -
Current A (rms}
Max. Output Cur- 73 139 166 28 42 56 84 110 -
jrent A (rms) ;
| Allowable 96 39 2 5 | 2 | 13 20 az -
: Regenerative : ;
| Frequency " !
|(t|meslm|n) i

* 1 Allowable regenerative frequency 1s the allowable frequency m the Servemotor while accelerating and deceler-

ating through a 0 — maximum motor speed — 0 (/min) cycle

* 2 The regenerative frequency for motor combinations with the SGDM-60ADA/-75ADA assume that the JUSP-
RAO04 or JUSP-RAOS Regenerative Resistor Unit 1s used For information on Regenerative Resistor Units, refer
to 5 6 1 External Regeneratve Resistors orto 5 2 5 Regenerative Resisior Unuts 1n the Z-11 Senes SGM_H/
SGDM User’s Manual Servo Selection and Datasheets (manual number SIE-S800-31 1)
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Table B.9 Servopack and SGMSH/SGMOH Servomotor Combination Specifica-

tions at 200V

Voltage

Three-phase 200 V

1 Servopack Model
SGDM-

05AD 08AD 10AD

15AD

20AD

30AD

05ADA 08ADA | 10ADA

15ADA

20ADA

30ADA

S0ADA

SGMSH

Appli- | Model
Series

cable | SGMSH-

- - 10A

15A

20A

oA

40A | 50A

i Servo- -
Imotor | Capacity (kW)
I :

- - 10

15

20

3o

40 50

Motor Speed
. (r/min)

;Raled 3000/maximum 5000

! | Applicable Encoder

( Standard 17-tit incremental encoder

Continuous Output
Current A (rms)

- - i 57

97

127

188

286

Max Qutput Cur-
‘rent A (rms)

- : - 17

28

56

77 84

: Allowable

‘ Regenerative
'Frequency

: (times/min)

31

48

20

29 22

SGMDH | Apph-
Senes | cable
Servo-

Model
SGMDH-

22A

32A 40A

motor | Capacity (kW)

22

32 40

Motor Speed
{rfmn)

Rated 3000/maximum 5000

Applicable Encoder

Standard 17-bit incremental encoder

Continuous Output
Current A (rms)

157

209 | 232

Max. Output Cur-
rent A (rms)

54

73 77

i Allowable
Regenerative
Frequency
(times/mn)

11 8

%

ating through a 0 — maximum motor speed — 0 (/fmm) cycle

8-27

Allowable regenerative frequency 1s the allowable frequency 1n the Servomotor while accelerating and deceler-
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Table 8.10 Servopack and Servomotor Combination Specifications

Voltage Single-phase 100 V
Servopack Model A3BD ASBD 01BD | 02BD
SGDM- :
Servopack Model A3BDA ASBDA 01BDA . (02BDA
SGDM- |
SGMAH ! Appli- |Model A3B ASB 0B  + 0B
Senes cable |SGMAH-
| Sevo- F o pacity kW 00 005 0 02
moor apacity 3 1
; Motor Speed Rated 3000/maximum 5000
~{r/min)
' Applicable Encoder Standard 13-bit incremental encoder
Continucus Output Cur- 0 66 095 23 30
. rent A (rms)
!
Max. Output Current A 20 29 72 90
(rms)
Allowable Regenerative 78 157
Energy*1 (Joules)
|SGMPH |Apph- [Model - - 0B . 028
[Series |cable |SGMPH-
Servo-
motor Capacity kW - - 01 02
Motor Speed Rated 3000/maximum 5000
{rfmin)
. Applicable Encoder ‘Standard 13-bit incremental encoder
Continuous QOutput Cur- . - - 22 27
rent A (rms)
Max. Output Current A - - 71 g4

{rms)

: Allowable Regenerative
I Energy*1 (Joules)

157

*  Allowable regenerative energy 1s the value with an AC input power supply voltage
of 100 Vrms The allowable regenerative energy may vary with power supply fluc-
tuations

([meo [>

frequency

Refer to Section 3 6 Selecting a Regeneration Resistor for more detals on allowable regeneranve energy and

g-28
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8.2.2 Ratings and Specifications

The following table shows ratings and specifications for the SGDM Servopack Refer to them

as required when selecting a Servopack

Table 8 11 Servopack Ratings and Specifications

Servopack Model A3 ‘A5 | 01 |02 |04 |05 |08 |10 | 15 | 20 | 30
! SGDM- )
‘Appli- [200v  [SGMAH-DIA TA3A I ASA [01A |02A T0dA , - 08A ; - ! - _ -
;cable SGMPH-_A - | - |o1a oA oA | - [osa | - [15a ¢ - | -
' i‘;’t‘:’ > SGMGH-TACIA - - - - [ - [ <|® |3 2|30
.{1500r/min}) !
SGMGH-"A_B - - | - | -0 [oe [0 |12 T2 |30
{1000r/min)
'SGMSH-_A - - - - - - - 10 15 20 30
_ 100V SGMAH-—"B A3B [ASB (0IB  02B ' - - - - - - -
' SGMPH-01B - T - oB OB - | - - . - T - <2
Basic Max Apphcable Servomotor 003 : 005 i 01 02 | 064 | 05 (075 ] 10 I5 i 20 1 30
Specifi- | Capacity [kW]
cations [200v  [Continuous Output 1044 064 091 | 21 | 28 | 38 | 57 |76 116|185 |248
Current [A rms] : ' :
Max. Output Current 13 20 28 65 " 85 (110|139 17 28 42 56
[A rms] : :
i100V  !Continuous Output [ 066 | 095 * 24 & 30 | - - - - _ - -
;  Current [A rms] i
Max, Output Current | 20 L 29 | 72 | 90 - - - - - - - i
:[A rms] | '!
K Input 200 and 100-V Servo- |For single-phase 200 VAC For three-phase 200 VAC |
Power |pack Capacity Range [f,, single-phase 100 VAC ! _ I
L Supply Main circuit ™ Three-phase (or single-phase) 200 © 230 VAC +10 10 -15%, 50/60 Hz, or I
' single-phase 100 1o 115 VAC +10 to -15%, 50/60 Hz i
Control Circuit " “Single-phase 200 to 230 VAC +10 to —15%, 50/60 Hz, or single-phase 10010 ;

115 VAC +10 or -15%. 50/60 Hz

Control Method

Single or three-phase tull-wave recufication IGRT-PWM (sine-wave driven)

: sistance

Feedback Senal encoder 13. 16 or 17-bu (incremental/absolute value)
* The 13 bit encoder 1s incremental only
Condi- | Ambient/Storage 0 to +55°C/-20 to +85°C
tions Temperature "2 '
. Ambient/Storage Hu- | 90% RH or less (with no condensation)
| midity
Vibration/Shock Re- |4 9 m/s2/19 6 my/s?

Configuration

Base mounted (Can be rack mounted with optional specifications )

Approx ,For 200 V 08 (176) 11 17(375) 28 | 38(838)
Mass ! @4 ©1D

(kal  ‘For100v 08 (1 76) I 11 -

(Ib) ! Pz
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Servopack Model
SGDM-

"As [as [o1 o2 [o4a o5 108 |10 |15]20 | 30 !

Speed Perfor- |Speed Control Range
and ‘mance

i 1 5000 (The lowest speed of the speed control range 1s the speed at which the

Servomator will not stop with a rated torque load }

iTorque i Speed |Load Regu- |0 to 100% load 001% max (at rated speed)
: Control Regula- |lation
Modes tion *3 : Voltage Rated Voltage £10% 0% (at rated speed)
.Regulation
‘Tempera- |25 +25°C #0 1% max (at rated speed)
ture Regu-
: lation :
! i Freguency Charac- 400 Hz (at Jp, = Juy)
| tenstics

! Torque Control Toler-
ance {(Repeatability)

12

B

Soft Start Time Set-
ting

0 to 10 s (Can be set individually for acceleration and deceleration )

1 Input Speed |Reference
i Signals |Refer- | Voltage ™

+6 VDC (Vanable setung range 2 to £10 VDC) at rated torque (positive
torque reference with posibive reference), input voltage 12 V (max )

ence In- Input Im-
put ' pedance

About 14 k§2

_Cireuit
Time
Constant

‘Torque |Reference
_Refer- | Voltage "

+3 VDC (Vanable setting range *1 to £10 VDC) at rated torque (positive
torque reference with positive reference). mput voltage 12V (max )

.ence In- [input im-
put pedance

About 14kQ

"'Circunt
Time
Constant

! About 47 s

- Contact |Rotation
:Speed |Direction
"Refer- |Selection

: With P control signal

.ence Speed
Selection

With forward/reverse current himit signal (speed | to 3 selection), Servomotor
stops or another control method 1s used when both are OFF

! Position Perfor- |Bias Setting

0 to 450 r/mun (setung resoluton | r/min)

“Control |mance [Feed Forward
Modes Compensation

0 to 100% (setung resolution 1%)

' Positioning Com-
. pleted Width Setting

0 to 250 reference units (setung resolution | reference unit)

tinput  Refer- |Type
. Signals 'ence

Sign + pulse train, 90° phase difference 2-phase pulse (A phase + B phase), or
CCW + CW pulse train

I ! Pulse Form

Line driver (+5 V level), open collector (+5 V or +12 V level)

Frequency

500/200 kpps max (line driverfopen collector)

Control Signal

Clear Signal (1nput pulse form 1denucal to reference pulse)

' Built-in Open Collec-
i tor Power Supply *5

+12 ¥V (1-k& resistor built 1n)

8 -30
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Servopack Model
SGDM-

A3 | A5 [ 01 | 02 04105!03;'10{15;20 30

i i . i

O Sig- |Position Output | Form A-, B-, C-phase line driver
nals ! S-phase hne dniver (only with an absolute encoder)
-Frequency |[Any
| Dividing
"Ratio
.Sequence Input  Signal al- | Servo ON, P contro! (or Control Mode switching, forward/reverse motor rota-
i location tion by internal speed setting. zero clamping, reference pulse prohbited). for-
can be mo-  ward run prohubited (P-OT), reverse run prohibited (N-OT), alarm reset, for-
dified. Pward current hmit and reverse current hmut (or internal speed selection)
Sequence Output | Fixed Qut- | Servo alarm, 3-but alarm codes
put
Signal al- Positioning completed (speed coincidence), during Servomotor rotation, servo
-location ready, during current hmiting, duning speed hmiting, brake released, warning,
: can be mo- | selecting three of the NEAR signals
! i dified.
Iinternal ! Dynamic Brake Operated at man power OFF, servo alarm, servo OFF or overtravel
; Func- Regeneration Exlernal regenerative resistor : Built-1n
 tions

Overtravel Stop

Dynamic brake stop at P-OT or N-OT, deceleration to a stop, ot free run to a
stop

Electronic Gear

00l = B/A =100

Protection Overcurrent, overvoltage, low voltage. overload, regeneratien error, main circuil
voltage error, heat sink overheated, no power supply, overflow. overspeed, en-
coder error, overrun, CPU error, parameter error, e(¢

LED Display :'Charge, Power, five 7-segment LEDs (built-in Digital Operator functions)

CNS5 Analeg Monitoring

- Analog monitor connector built in for monitoring speed, torque and other refer-
ence signals

: Speed 1 V/1000 t/mun

Torque 1 V/rated torque

Pulses remaimng 0 05 V/1 reference umits or 0 05 V/100 reference units

Communications Connected | Digital Operator (hand-held model), R8-422A port such as for a personal com-
-Devices puter {RS-232C ports under certain conditions)
1:N Com- | Upto N =14 for RS-422A ports
munica-
tions :
Axis Ad- . Set with user constants
dress Set-
ting
i Functions | Status display, user constant setung, momtor display, alarm trace-back display,
' JOG and auto-tuming operations, speed, torque reference signal and other draw-
ing functions
Others Reverse rotation connection. onigin search, automatic Servomoter ID, DC reac-

tor connection terminal for high power supply frequency control

* 1 Supply voltage must not exceed 230V +10% (253 V) or 115V + 10% (127 V) A step-down transformer 1s re-
quired if the voliage exceeds these values

* 2 Use the Servopack within the ambient temperature range When enclosed 1n a box. intemnal temperatures must
not exceed the ambient temperature range



Ratings and Characteristics

8 2 2 Ratings and Specifications

*3 Speed

regulation 1s defined as follows

No-load motor speed — Total load molor speed

Speed reguration =

Rated motor speed

x 100%

The motor speed may change due to voltage vanattons or amplifier drift and changes in processing resistance
due to temperature vanation The rato of speed changes to the rated speed represent speed regulation due to
voltage and temperature varnations

* 4 Forward ts clockwise viewed from the non-load side of the Servomotor (Counterclockwise viewed from the
load and shaft end)

* 5 The bwit-1n open collector power supply 1s not electncally nsulated from the control circuit m the Servopack

Table 8 12 Servopack Ratings and Specifications 2

Servopack Model 30 50 60 75
SGDM-
Appli- [200V SGMGH-JACJA 30 44 55 75
cable (1500r/min)
Servo- SGMGH-JACIB 30 44 60 -
motor (1000r/min)
SGMSH-OJA 30 40 50 - -
| SGMDH-CIA 22 32 40 - -
Basic Max Applicable Servomotor 30 50 60 75
. Specifi- | Capacity [kW]
cations 200V  |Continuous Output 248 329 469 547
Current [A rms]
Max. Qutput Current 56 84 110 130
[A rms] .
Input | Main circun ™1 Three-phase 200 to 230 VAC +10 to —15%. 50/60 Hz
gz:;; _Control Cireuit ™ Single-phase 200 to 230 VAC +10 to —15%, 50/60 Hz

Control Method

Three-phase full-wave rectification [GBT-PWM (sine-wave driven)

' Feedback Senal encoder 17-bit (incremental/absolute value)
‘Condi- | Ambient/Storage 0 10 +55°C/-20 to +85°C
| tions | Temperature "2 :
| Ambient/Storage Hu- : 90% RH or less (with no condensation}
' midity !
Vibration/Shock Re- |49 m/s%/19 6 m/s’
sistance '

Configuration

- Base mounted (Can be rack mounted with op-
_tional specifications )

Base mounted {Can be duct
ventilated with optional speci-
ficauons )

Approx Mass
[kg] {Ib)

38 (838)

55(121)

15633 1)

8-32




82 Servopacks

Control
Modes

Servopack Mode! 30 50 o0 | 75 |
SGDM- |
Speed | Perfor- ESpeed Control Range |1 5000 (The lowest speed of the speed control range 15 the speed at which the
and mance Servomotor will not stop with a rated torque load )
: Torque Speed :Load Regu- 0 to 100% load 0 01% max (at rated speed)
Control Regula- |lation
Modes ttion 3 [voltage Rated Voltage £10% 0% (at rated speed)
‘Regulation
Tempera- |25+ 25°C 10 1% max (a1 raled speed)
ture Regu-
_ :lation
| Frequency Charac- 1400 Hz (at J;_ = Jy)
iteristics :
- Torque Control Toler- : +2%
ance {Repeatability)
Soft Start Time Set- | 0t0 105 (Can be set individually for acceleratton and deceleration )
ting
! Input Speed ‘Reference |6 VDC (Vanable setung range +2 to +£10 VDC) at rated torque (posiuve
' Signals |Refer-  Voltage ™ |iorque reference with positive reference), input vollage +12 V (max )
enceIn- ‘pputim- | About 14 kQ
put pedance
Circut -
Time
Constant
iTorque |Reference 1 +3 VDC (Vanable setung range *1 to +10 VDC) at rated torque (positive
Refer- |Voltage ™ |torque reference with posiive reference), mput voltage *+12 V {max )
ence In- [|nputim- | About 14 kQ
put pedance
‘Circuit About 47 Us
Time
Constant
Contact |Refation  With P control signal
Speed |Direction
Refer- |Selection !
I ence Speed With forward/reverse current hmit signal (speed 1 to 3 selection), Servomotor |
: Selection stops or another control method 1s used when both are OFF
Position I Perfor- |Bias Setting 0 10 450 r/mn (setting resolution 1 /min)

!manoe Feed Forward 0 to 100% (setting resolution [%)

! Compensation

i Positioning Com- ! 0 to 250 reference umuts (setting resolution 1 reférence umt)

: pleted Width Setting ;

; Input Refer- !Type Sign + pulse tramn, 90° phase difference 2-phase pulse (A phase + B phase), or |

Signals |ence :CCW + CW pulse tram i
Pulse Form i Line driver (+5 V level), open collector (+5 V or +12 V level) |

| Frequency | 500/200 kpps max (line driver/open collector) i

Control Signal

Clear Signal (input pulse form 1dentical to reference pulse)

Built-in Open Collec-
tor Power Supply *5

+12 ¥V (1-kQ resistor built 1in)
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Overtravel Stop

Servopack Model 30 50 60 75
SGDM- .
VO Sig- |Position Output ' Form A-, B-, C-phase line dnver 7
nals I S-phase line dniver (only with an absolute encoder) :

: Frequency | Any

| . .

| Dividing

| Ratio

Sequence Input | Signal al- | Servo ON, P control {or Control Mode switching, forward/reverse molor rota-

! location tion by internal speed setting, zero clamping, reference pulse prohibited). for-
can be mo- | ward run protubited (P-OT), reverse run prohibited (N-OT), alarm reset, for-
dified. ward current linut and reverse current limit (or internal speed selection}

Sequence Output | Fixed Out- | Servo alarm, 3-bit alarm codes
put
:Signal al- | Posiioning completed (speed coincidence). during Servomotor rotation, servo
:location i ready, dunng current limiting. during speed hmiting, brake released. warning,
can be mo- selecuing three of the NEAR signals
dified :
Internal | Dynamic Brake i Operated at main power OFF. servo alarm, servo OFF or overtravel
Func- [ Regeneration Buili-in External regenerative resistor
tions

Dynamue brake stop at P-OT or N-OT. deceleration to a stop. or free tunto a
stop

Electronic Gear

001 = B/A =100

Protection Overcurrent, overvoltage, low voltage. overload. regeneration error, main ¢ircunt '
voltage error heat sink overheated, no power supply, overflow, overspeed, en-
) coder error, overrun, CPU error, parameter error, etc
-LED Display i Charge, Power. five 7-segment LEDs (buitt-in Dignal Operator funcuons)

CN5 Analog Monitoring

, Analog monitor connector built in for momtoring speed. torque and other refer-
{ence signals

Speed 1 V/1000 rfmun

Torque 1 V/rated torque

Pulses remaiing 005 V/1 reference unuts or 0 05 ¥/100 reference units

Communications

Connected |Digital Operator (hand-held model}. RS-422A port such as for a personal com-
Devices puter {RS-232C ports under certain conditions)

1 NCom- |UptoN =14 for RS-422A ports
; munica- :

tions
-Axis Ad- Set wath user constants

dress Set-

ting

Functions |Status display. user constant setteng, monttor display, alarm trace-back display,

JOG and auto-tuning operations, speed. torque reference signal and other draw-
ing functions

Others

: Reverse rotation connection, ongin search. automane Servomotor ID. DC reac-
tor connection termimals tor high power supply frequency control*6

* 1 Supply voltage must not exceed 230 V +10% (253 V) A step-down transformer 1s required 1if the voltage ex-
ceeds these values

* 2 Uise the Servopack within the ambient temperature range When enclosed in a box, internal temperatures must
not exceed the ambient temperature range
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*3

*4

*5
*6

Speed regulation 15 defined as iollows

No-load motor speed ~ Total load motor speed
Rated motor speed

The motor speed may change due to voltage vanations or amplifier dnft and changes 1n processing resistance

due o temperature vanation The ratio of speed changes to the rated speed represent speed regulation due to

voltage and temperature variations

Speed reguration = x 100%

Forward 1s ¢clockwise viewed from the non-load side of the Servomotor (Counterclockwise viewed from the
load and shaft end)

The built-in open collector power supply 1s not electrically insulated from the control circuit 1n the Servopack

The DC reactor connection termtnals for power supplies desighed for mimumum harmonics are not included 1n
Servopacks with capacities of 6 kW or more
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8 2 3 Dimensional Drawings

8.2.3 Dimensional Drawings

Dimensional drawings of the Base Mounung Standard Servopacks are shown below For de-

tailed dimensional drawings, refer to Servo Selection and Data Sheets

For details of the Rack Mounung and Duct-ventilated Servopacks. refer also to Servo Selection

and Data Sheets

H Base Mounting Models

Umt mm (n)

SGDM-A3AD to -02AD, -A3ADA to -02ADA (Single-phase, 200 V,

30 to 200 W)
SGDM-A3BD to -01BD, -A3BDA to -01BDA (Single-phase, 100 V,
30 to 100 W)

TN

. Q
. Q
. o |1y
1 T
. Q
/= =
I‘ 75 (295)’< 130512 >I

Approx mass 08 kg (176 1b)

164} (6 30)

s = e Uy

SGDM-04AD, -04ADA (Single-phase, 200 V, 400 W)
SGDM-02BD, -02BDA (Single-phase, 100 V, 200 W)

P
il
|

o i .
£ 1 [HJI.
ey W i
' °
3 L ﬂ[
v f — ] =
| 75 {2 95)
75 (2 95} 130(512)
|< »

Approx mass 11kg(2431b)

h

160 (6 30)
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SGDM-05AD to-10AD, -05ADA to -10ADA (Three-phase, 200 V,
0.5 to 1.0 kW)

160 (6 30)

90 (3 54) |

[ W

S

%%%Lﬁ

i

180/ (7 09)
g

<
o
o
o
! =
75 (2 95}
I‘ bl

Approx mass 17 kg (375 Ib)

SGDM-15AD, -15ADA (Three-phase, 200 V, 1.5 kW)

160 (6 30)

Us

;.,l\_[oo

119 (433

8-37
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75 2 95‘<

180 (7 09)

Approx mass 28kg (6 17 Ib)
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8 2 3 Dimensional Drawings

SGDM-20AD, -30AD, -20ADA, -30ADA (Three-phase, 200 V,
2.0 kW, 3.0 kW)

‘ " i
i
==.ﬂLm
Mt

A 4 — 1@!@@1

110(4133) 75 (2 95) 180 (709
it

250 {9 84)

o

Approx mass 38 kg (8 38Ib)

SGDM-50ADA (Three-phase, 200 V, 5.0 kW)

250 (9 84)

Ml qH O OO e

A D O Ty
I B
IR

135 (5 31) | 75 (2 95) 230 (9 06)

Approx mass 55kg (12 11b)
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SGDM-60ADA, -75ADA (Three-phase, 200 V, 6.0 kW, 7.5 kW)

O ——. > |
-;-% ae @ f@: —
gl 1= =

350 (13 8)

T
with
R L il

230 (9 06) ! 235 (9 25) l
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Inspection, Maintenance, and
Troubleshooting

This chapter descnibes the basic inspection and maiatenance to be carried
out by the user In addition, troubleshooting procedures are described for
problems which cause an alarm display and for problems which result in no
alarm display

9 1 Servodrive Inspection and Maintenance . 9-2
911 Servomotor Inspection 9-2
912 Servopack Inspection 9-3
91 3 Replacing Battery for Absolute Encoder 9-4
9.2 Troubleshooting C e . .. 89-5
921 Troubleshooting Problems with Alarm Displays g-5

222 Troubleshooting Problems with No Afarm Display 9-31
9 2 3 Alarm Display Table 9-33
9 2 4 Warning Displays 9-35
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Inspection, Maintenance, and Troubleshooting

9 1 1 Servomotor Inspection

9.1 Servodrive Inspection and Maintenance

This section describes the basic inspections and mamtenance of Servomotors and Servopacks and

the procedures for replacing the battery for absolute encoders

9.1.1 Servomotor Inspection

For inspection and maintenance of Servomotors, follow the simple, daily inspection procedures

1 the following table

The AC Servomotors are brushless Stmple. daily inspection 1s sufficient The inspection and

maintenance frequencies n the table are only guidelines Increase or decrease the frequency to

suil the operating condiuens and environment

IMPORTANT

During inspection and maintenance, do not disassemble the Servomotor
If disassembly of the Servomotor 15 required, conlact your Yaskawa representative

Table 9.1 Servomotor Inspections
T
Item Frequency Procedure Comments
Vibration and Daily - Touch and listen | Levels lugher than normal?
Noise
Exterior According to de- | Clean with cloth or com- - 7
gree of contamina- ' pressed air
_ten
| Insulation A least every year | Disconnect Servopack and | Contact your Yaskawa rep-
Resistance test msulation resistance al | resentative 1f the insulation
Measurement 500 V Must exceed resistance 1s below 10 MG
10 MQ.*
Replacing Oil At least every Remove Servomotor from  : Applies only 1o motors with
Seal 5000 hours machine and replace o1l -0l seals
: seal [
: Overhaul i At least every Contact your Yaskawa rep- | The user should not chsas-
i 20000 hours or 5 | resentative semble and clean the Servo-
years i molor

*  \feasure across the Servomotor FG and the U-phase. V-phase, or W-phase power

line
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9.1.2 Servopack Inspection

For mspection and maintenance of the Servopack, follow the inspection procedures in the fol-
lowing table at least once every year Other routine mspections are not required

Table 9.2 Servopack Inspections

Iltem Frequency Procedure Comments

Clean Interior At least every year |Check for dust, dirt, and o1l | Clean with compressed air

iand Circunt on the surfaces
: Boards :
Loose Screws ' Ag least every year | Check for loose terminal Tighten any loose screws |

block and connector screws i

:Defective Parts | At least every year | Check for discoloration, Contact your Yaskawa rep-
in Unit or on damage or discontinuities resentalive !
Circuit Boards due to heating I

B Part Replacement Schedule

‘The following parts are subject to mechanical wear or deterioration over uime To avond failure,
replace these parts at the frequency indicated

The user constants of any Servopacks overhauled by Yaskawa are reset 10 the standard setungs
before shipping Be sure to confirm that the user constants are properly set before starting opera-

tion
Table 9.3 Penodical Part Replacement
Part Standard Replacement Method

; Replacement
Period
l Cooling Fan 4 to 5 years Replace with new part
| Smoothing 7 to 8 years Test Replace with new part 1f necessary
: Capacitor

Relays i - Test Replace if necessary

Fuse : 10 years Replace with new part

Aluminum I 5 years i Test Replace with new circuit board 1f necessary

Electrolytic
| Capacitor on Circuit
| Board

Operating Conditions:
¢ Ambient Temperature Annual average of 30°C
® Load Factor 80% max

® Operation Rate 20 hours/day max

9-3
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9 1 3 Replacing Battery for Absolute Encoder

9.1.3 Replacing Battery for Absolute Encoder

If the voltage of the battery for an absolute encoder drops to approx 2 7 V or less, an Absolute
Encoder Battery Alarm (A 83) wiil occur in the Servopack This alarm occurs when the Servo-
pack receives a signal from the absolute encoder when the power to the Servopack ts turned ON

Therefore, the Servopack will not give an alarm when the battery voltage drops below the mini-

mum voltage level while the power 1s bemg supplied to the Servopack
Refer to 5 7 3 Handling Batteries for the battery type recommended for absolute encoders

Replace the battery using the following procedure if the battery voltage drops below the min-
mum required battery voltage

8 Battery Replacement Procedure

1. Replace the battery while the control power to the Servopack 1s ON

2. After replacement, turn OFF the power to the Servopack in order to clear the Absolute En-
coder Battery Alarm (A 83)

3. TurnON the power to the Servopack again and confirm that it operates properly to complete
battery replacement

IMPORTANT The absolute encoder data will be lost when the control power to the Servopack ts tuned OFF and when the

encoder cable 1s disconnected from the battery If the data s lost, refer to 5 7 4 Inttializing the Absolute Encoder
and imtiahize the absolute encoder

49



9 2 Troubleshooting

9.2 Troubleshooting

This section descnibes causes and remedies for problems which cause an alarm display and for prob-

lems which result in no alarm display

9.2.1 Troubleshooting Problems with Alarm Displays

Problems that occur in the Servodrives are displayed on the panel operator as “A " or “CPF-
0" “A - =", however, does not indicate an alarm Refer to the following sections to 1dentfy
the cause of an alarm and the action to be taken

Contact your Yaskawa representative 1f the problem cannot be solved by the described proce-
dures

B A.02

A 02 User Constants Breakdown

Display and Outputs

Alarm Outputs
Alarm Code Outputs ALM
ALO1 | ALO2 ALO3 Output
i OFF OFF OFF ; OFF

Note OFF  OQuiput transistor 1s OFF (alarm state)

Status and Remedy for Alarm

At power ON — A, B
' Cause Remedy '
' A |Power turned OFF during parameter write * Imuahze user constants using Fn005 and i k
Alarm occurred at next power ON ! remnput user setungs '
L. Replace Servopack
B | Circuit board (1PWRB) defective Replace Servopack

9-5
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92 1 Troubleshooting Problems with Alarm Displays

B A03

A 03 Main Circuit Encoder Error

Display and Outputs

Alarm Outputs

Alarm Code Outputs ALM
Output
ALO1 ALO2 ALC3
OFF OFF OFF OFF

Note OFF  Output transistor 1s OFF (alarm state)

Status and Remedy for Alarm

At power ON

—— A

Cause

Remedy

A Circutt board { 1PWB or 2PWB) defecuve

Replace Servopack

B A.04

A 04 User Constant Setting Error

Display and Qutputs

Alarm Outputs
Alarm Code Qutputs ALM
Cutput
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note OFF  Qutput wansistor 1s OFF (alarm state)

Status and Remedy for Alarm

At power ON

A, B

Cause

Remedy

- set or loaded

A lan out-of-range user constant was previously

¢ Reset all user constants in range

* Otherwise, re-load correct user constant

B Circuit board (1PWB) defecuive

Replace Servopack
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B A0S

A 05 Combination Error

Display and Outputs
Alarm Outputs
Alarm Code Outputs I ALM
T ; Output
| ALO1 | ALO2 i ALO3 P
' OFF ; OFF ' OFF OFF

Note OFF  Qutput transistor 1s OFF (alarm state)

Status and Remedy for Alarm

At power ON A B

Cause | Remedy

A | The range of Servomotor capacities that can | Replace the Servomotor so that a suitable

!'be combined has been exceeded |c0mbmauon 1s achigved
B | Encoder parameters have not been writien | Replace the Servomotor
. properly ;
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2 2 1 Troubteshooting Problems with Alarm Displays

H A.10

A 10 Overcurrent or Heat Sink Overheated

Display and Outputs

Alarm Outputs

Ailarm Code Qutputs ALM

T Output

ALO1 | ALO2 ALO3 b
ON | OFF | OFF OFF

Note OFF  OQutput transistor 1s OFF (alarm state)}
ON  OQutput transistor 15 ON

Status and Remedy for Alarm

During Servomotor A, B
operation F G
¥ 1

, D, E, |When SERVO ON ({/S-ON)
H signal turned ON — C,D

At power ON C
T
; Cause Remedy
A - Winng shorted between Servopack and Ser-  Check and correct wining
' vomotor
B | Servomotor U, V. or W phase shorted Replace Servomotor
¢ Circuil board (1PWB) defective : Replace Servopack
* Power transistor defective
D |Curremt feedback circun, power transistor. Replace Servopack i
DB circunt. or circuit board defective )
i
E The ambient temperature of the Servopack Alter conditions so that the ambient tempera- '
exceaded 35°C ture goes below 55°C '
F  The air flow around the heat sink 1s bad Follow the installation method and provide
; sufficient space as specified
G | Fan stopped Replace Servopack
H | Servopack 1s operaung under an overload : Reduce load

Note E to H can occur with a Servopack with a capacity of 1 § kW to 3 kW

9-8
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A.30

A 30 Regeneratve Error Detected

Display and QOutputs

Alarm Qutputs

Alarm Code Outputs ALM
Output
ALO1 ALO2 ALO3 Hipd
ON ON OFF OFF

Note OFF  Output transistor 1s OFF (alarm state}
ON  Output transistor 1s ON

Status and Remedy for Alarm

Occurred when the
Dunng Servomotor
operation L—— A.B COOSTrol power turned gl ¢
Occurred approximately 1
second after the mamn A.B.C
circuit power ON e
Cause Remedy

Regenerative transistor 1s abnormal

“Replace Servopack

Disconnection of the regenerative resistor

: Replace Servopack or regenerative resistor

Regenerative Unit disconnected
(for an external regenerative resistor)

- Check winng of the external regenerative re-
s sIstor

—

D | Servopack defective

: Replace Servopack
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9 2 1 Troubleshooting Problems with Alarm Disptays

B A32

A 32 Regenerative Overload

Display and Outputs

Alarm Outputs

Alarm Code Qutputs ALM
Output
ALO1 ALO2 ALO3
ON ON OFF OFF

Note OFF  Output transistor 1s OFF (alarm state)
ON  Output transistor 1s ON

Status and Remedy for Alarm

Duning Servomotor
operation A B
Cause Remedy
A [Regeneranve power exceeds the allowable Use an external regenerative resistor that
value matches the regenerative power capacity

B | Alarm occurs although an external regenera- | Correct user constant Pn600
tive resistor s used and the temperature nse
ot the regenerative resistor is small
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B A40

A 40 Man Circuit DC Voltage Error Detected Overvoltage

Display and Qutputs
Alarm Outputs
Alarm Code Qutputs ALM i
Output
ALO1 ALO2 ALO3
OFF OFF | ON ' OfF |
|

Note OFF  Output transistor 1s OFF (alarm state)
ON  Output transistor 15 ON

Status and Remedy for Alarm

Cccurred when the

I control power .
A,B,C,D tumed ON E

During Servomotor
operation

Occurred when main A D
circuit power turned ON '

Cause = Remedy

A | The power supply voltage 15 not within the Check power supply
range of specifications

B i Load exceeds capacity of the Regenerative i Check specifications of load 1nerua and over-
TUnit hanging load

Regenerative transistor 1s abnormal Replace Servopack

Rectifying diode defective

E [Servopack defective
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92 1 Troubleshooting Problems with Alarm Displays

A
A 41 Main Circurt Voliage Error Detected Undervoltage
Display and Outputs
Alarm Outputs |
Alarm Code Outputs ALM
T Output
ALO1 = ALO2 ALO3
OFF OFF ON OFF |
Note OFF  Qutput transistor 1s OFF (alarm state)
ON  Output transistor 15 ON
Status and Remedy for Alarm
D s " Occurred when the
uring Servometor control powe -
operation A,B,C turned SN ' D
Occurred when main
circuit power turned ON A,8,C
r Cause Remedy

A | The power supply voltage 1s not within the
range of specificatons

- Check power supply voltage

Fuse blown

Replace Servopack

iRecnfymg diode defective

Servopack defecuve
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M AS51

A 51 Overspeed

Display and Qutputs

Alarm Qutputs

Alarm Code Cutputs ALM
Output
ALO1 ALO2 ALO3
ON OFF ON OFF

Note OFF  Output transistor 1s OFF (alarm state)

ON

Status and Remedy for Alarm

Output transistor 1s ON

When servo ON (/5-ON)

At power ON

signal turned QN — A — D
\\ Durning high-speed
Servomotor rotation  |— B,C
after reference input
i Cause Remedy

Servomotor wiring incorrect

Check and correct winng (Check for U-, V-,
and W-phase winng errors )

Position or speed reference imput 1s too large | Lower the reference input values

Incorrect reference 1nput gain settings

Check and correct user constant settings

Circutt board (1PWRB) defective

Replace Servopack
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9 2 1 Troubleshooting Problems with Alarm Displays

B A7

A 71 Overload High Load

The alarm output, status, and remedy for A 71 are the same as for A 72

B A72

A 72 Qverload Low Load

Display and Outputs

Alarm Outputs
Alarm Code Qutputs : ALM
Output
ALO1 ALO2 ALO3
ON ON . ON OFF

Note OFF  Qutput transister 1s OFF (alarm state)
ON  Output transistor 15 ON

Status and Remedy for Alarm

When servo ON {(/S-ON) At power ON
signal turned ON — A

When speed reference
input

No Servomotor B
rotation

Dunng normal B
operation

Cause | Remedy

Servomolor wiring incorrect or disconnected ; Check wining and connectors at Servomotor

Load greatly exceeds rated torque Reduce load torque and inertia Otherwise,
replace with larger capacity Servomotor

C | Circuit board (1IPWB) defecuve Replace Servopack
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B A73

A 73 Dynamic Brake Overload

Display and Outputs
I Alarm Outputs
Alarm Code Outputs ALM
Output
ALO1 ALO2 | ALO3 wipu
. ON oN | oN OFF

Note OFF  Qutput transistor 1s OFF (alarm state)

ON  Output transistor 1s ON

Status and Remedy for Alarm

When servo OFF signal
turned ON

— A

At power ON

Cause

Remedy

A The product of the square of rotational motor
speed and the combined mertia of the motor
and load (rotation energy) exceeds the capac-
1ty of the dynamic brake resistor butlt into

Servopack

* Lower the rotational speed
i * Lower the load inerna

* Mimmmuze the use of the dynamic brake

B | Circunt board (1PWB) defective

| Replace Servopack

A74

A 74 Overload of Surge Current Limit Resistor

Display and Outputs

Alarm Outputs

Alarm Code Outputs ALM
Output
ALO1 ALO2 ALO3
ON ON ON OFF

Note OFF  Output transistor 1s OFF (alarm state)

ON  Output transistor 15 ON

Status and Remedy for Alarm

When mam circuit power
turned ON or OFF

— A

At power ON

Cause

Remedy

A _!Frequemly turning the main circuit power
{ ON/OFF

cull power

Do not repeatedly turn ON/OFF the main cir-

L

B | Circunt board (1PWRB) defective

Replace Servopack
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L
9 2 1 Troubleshooting Problems with Alarm Displays

H A7A

A 7A Heat Sink Overheated

Display and Outputs

Alarm Qutputs :
Alarm Code Outputs ALM )
; ) Output
I ALO1 ¢ ALO2 ALO3
OoN ON ON : OFF |

Note OFF  Qutput ransistor 1s OFF (alarm state)
ON  Output transistor 15 ON

Status and Remedy for Alarm

Duning Servomotor When control power tumed
operation —A, B, ON E
C,D

Cause ' Remedy |
i

A | The ambient temperature of the Servopack Alter conditions so that the ambient tempera-
-exceeds 55°C ture goes below 55°C

B The arr flow around the heat sink 1s bad Follow 1nstallation methods and provide suf-
ficient space as specified

C |Fan stopped Replace Servopack
D | Servopack i1s operating under overload Reduce load
E |Servopack defective Replace Servopack

Note This alarm display tends to occur only with a Servopack of 30 W to 1000 W
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N AS81

A 81 Absolute Encoder Backup Error

Display and Outputs

Alarm Qutputs

Alarm Code Outpuls ALM
Output

ALOT | ALO2 | ALO3 P

OFF I OFF | OFF OFF

Note OFF  Output transistor 15 OFF (alarm state)

Status and Remedy for Alarm

At power ON
Pn0022=00r2 — A,B,C
Pn0022 =1 L C

Cause

Remedy

encoder all failed

* +5 V supply
* Battery power

A ITh(-: following power supplies to the absolute | Follow absolute encoder sel-up procedure

B Absolute encoder malfunctioned

Replace Servomotor

Circut board (1PWB) defective

Replace Servopack
1
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9 2 1 Troubleshooting Problems with Alarm Displays

B AS82

A 82 Encoder Checksum Error

Display and Outputs
Alarm Outputs
Alarm Code Outputs ALM
| Output
ALO1 | ALO2 ALO3
i OFF OFF OFF OFF

Note OFF  OQutpul transistor 15 OFF (alarm state)

Status and Remedy for Alarm

At power ON

— A, B

Dunng operation

When SEN signal turned
ON, Pn0022=00r2 A

Cause

Remedy

L
A

: Error dunng encoder memory check

. = Follow absolute encoder set-up procedure

» Replace Servomotor 1f error occurs fre-
quently

B | Circurt board {IPWB) defecuive

| Replace Servopack

9-18
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A.83

A 83 Absolute Encoder Battery Error

Display and Outputs
Alarm Qutputs
Alarm Code Outputs ALM
Output
ALO1 ALO2 ALO3
|l OFF OFF OFF OFF

Note OFF  Output transistor 1s OFF (alarm state)

Status and Remedy for Alarm

At power ON
Pn0022=00r2 — A,B,C
Pn002 2 = 1 ¢
Cause Remedy
A ! * Battery not connected Check and correct battery connection

. * Battery connection defective

B | Battery voltage below specaified value Install a new battery winle the control power
Specified value 27V to Servopack 15 ON After replacement, turn
iON the power again

C | Circunt board (1PWB) defecuve Replace Servopack

Note No alarm will occur at the Servopack 1s the battery error occurs during opera-
tion
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9 2 1 Troubleshoocting Problems with Alarm Displays

B Ag84

A 84 Absolute Encoder Data Error .

Display and Outputs

Alarm Qutputs

; Alarm Code Outputs ALM |

i Output |

ALO1 ALO2 ALO3 :
OFF OFF OFF OFF

Note OFF  Output transistor 1s OFF (alarm state}

Status and Remedy for Alarm

At power ON

— A

During operation — B

Cause

Remedy

A Faulty encoder

Replace the Servomotor 1s the problem oc-
curs often

nal noise

B |Operational error in encoder caused by exter-

Check and correct winng around the encoder
(grounding of the Servomotor, separation be-
tween the encoder cable and the servomotor
: power cable, insertion of torodal cores onto

i cables, etc )

9-20
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B ASB85

A 85 Absolute Encoder Overspeed

Display and Qutputs

Alarm Qutputs |

Alarm Code Outputs ALM
Qutput
ALO1 ALO?2 ALO3 aeat
OFF OFF OFF  OFF |

Note OFF  Output transistor 1s OFF tatarm state)

Status and Remedy for Alarm

At power ON
power A B
Cause Remedy
A . Absolute encoder urned ON at a speed ex- Turn ON power supply with the Servomotor
ceeding 200 r/min . stopped
B |Circun board 1 IPWB) detective | Replace Servopack
B A.86

A 86 Encoder Overheated

Detected only when using absolute encoder

Display and Qutputs

Alarm QOutputs

Alarm Code Outputs ALM
Output |
ALO1 ALO2 ALO3 :
OFF OFF | OFF :  OFF

Note OFF  Qutput transistor 1» OFF (alarm state)

Status and Remedy for Alarm

During Servomotor Occurred when the
operation A,B contro! power turned ON C,D

! Cause : Remedy

I A | The ambiem temperature of the Servomo- © Alter conditions so that the ambsent temperature
tor 1s high . goes below 40°C

B |Servomotor 1s operauing under overload | Reduce load

()

: Crreunt board (1PWB? defective Replace Servopack

D |Encoder defecuve i Replace Servopack
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9 2 1 Troubleshooting Problems with Alarm Displays

H Abil

A bl Reference Speed Input Read Error

Display and Outputs
Alarm Outputs |
Alarm Code Outputs ' ALM
Output
ALO1 ALO2 ALO3
OFF OFF OFF OFF

Note OFF  Output transistor 15 OFF (alarm state)

Status and Remedy for Alarm

Dunng Servomotor
operation

— A, B

At power ON

Cause

Remedy

49

A | Error in reference read—in umt (A/D Convert- | Reset alarm and restart operation
er, elc )

I B |Reference read—in umit faulty (A/D Converl-  Replace Servopack
er. etc ) :

C ! Circuit board (1PWB) defective Replace Servopack

H Ab2

A b2 Reference Torque Input Read Error

Display and Outputs
Alarm Outputs
Alarm Code Outputs ! ALM
- Qutput
ALO1 ALO2 ALO3
OFF . OFF OFF OFF

Note OFF  Output transistor 1s OFF (alarm state)

Status and Remedy for Alarm

Dunng Servomotor At power ON
operation A B c

Cause Remedy

A Etror in reference read—1in umt (A/D Convent- | Reset alarm and restart operation
e elc}

B |Reference read—in umt faulty (A/D Convert- |Replace Servopack
ier. elc )

C . Circuit board (1PWB) defective "Replace Servopack
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B ADbF

A bF Svstemn Edtor in Servopack Contiol Sec

non

Display and Outputs
Alarm Outputs
; Alarm Code Outputs ALM
' Output |
ALO1 ALO2 ALO3 |
OFF  OFF | OFF OFF |

Note OFF  Ouiput transistor 15 OFF ralarm state)

Status and Remedy for Alarm

During Servomotor A
operation

Cause

Remedy

A Crcunt board ¢ IPWB or 2PWBi detective

Replace Servepack
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@ 2 1 Troubleshooting Problems with Alarm Disolays

H AC1

A C1 Servo Overnun

Display and Outputs

Alarm Outputs

Alarm Code Outputs ALM
: Qutput
ALO1 ALO2 ALO3

ON OFF | ON OFF |

Note OFF  Qutput transistor -~ OFF (1larm stztei ON Output transistor 15 ON

Status and Remedy for Alarm

At power ON When servo ON {i{S-ON)
signal turned ON A,BCD
User constant D
PnSOA * =7 On spead raference
Input —— A, B,C
Occurred 1 1o 3 seconds
after power ON
User constant
Pn50A1=0ther |— A.B.C.D
than 7
! Cause Remedy
A | Servomomwr wirng mcotrect or disconmected  : Check winng and Lonnectors at Servomotor
B  Encodel winrg incorrect on disconnetsid Check winng and connectors at encoder
€ Encoder detective ‘Replace Servomotor
D ilCmuH bo-=d ( IPWB1 detective Replace Servopack

40
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B ACS

A C8 Absolute Encoder Clear Enor and Mulu-turn Limit Setung Error

Display and Outputs

Alarm Outputs ]
Alarm Code Outputs ALM
: Output
ALO1 ALO2 ALO3 e i

ON | OFF | oN | OFF

Note OFF  Output transistor 1« OFF {alarm state; ON Output transistor 1s ON

Status and Remedy for Alarm

At power ON When resetting multi-turn clear
P — A, B encoder alarm — A, B
Cause ! Remedy
1 A ;Ena.oder detective i Replace Servomotor
' B |Sen—'upaak detective Replace Servopack
B AC9

A C9 Encoder Communications Error

Display and Outputs

Alarm Outputs

| Alarm Code Outputs ALM |
Output

| Aot [ Aoz | ALo3 |

" ON . OFF oNn !

= OFF
| | |

Note OFF  Output transistor 15 OFF (alarm state) ON Output transistor 1s ON

Status and Remedy for Alarm

Ssjélggl()snervomotor —— A,B,C At power ON L — A, B, C
5 Cause i Remedy

A fEnuoder WITINg mndorrect or disconnected |Check wiring and connectors at encoder
i B |Encoder detecuve Replace Servomotor

| c | Servopack defective | Replace Servopack
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g 2 1 Troubleshooting Problems with Alarm Disptavs

m A.CA

A CA Encoder Parameter Enim

Display and Outputs

Alarm Qutputs

! Alarm Code Outputs | ALm
- Qutput .
| ALOT , ALO2 | ALO3 |
" o~ ' OFF ov | oFF
Note OFF  Qutpur transistor 1» OFF talwm stated ON Qutout transistor 15 ON

Status and Remedy for Alarm

At powar ON
P — A.B

Cause

| Remedy

—_——

| A Encoder detectne

Replace Servomotor

B | Servopack defecuve

| Reolace Servopack

L

@ ACH
A Cb Encoder Echoback Eno
Display and Outputs
i Alarm Qutputs
| P
Alarm Code Outputs ALM
i - Output

| ALo1 ALO2 | ALO3
' ON . OFF ' ON | oFf
Note OFF  Output transistor 1~ OFF ialarm staer ON Output transistor 15 ON
Status and Remedy for Alarm

At power ON A B
| Cause Remedy ;
' _

T
i A Encoder wining incorrect or disconnected

Check winng and connectors at encoder

B |Encoder detecrive

i Replace Servomotor

[ ¢ IScr\'opaLk detective

| Replace Servopack

g 26
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B inFo 1>

3 ACC

A CC Multituin Limit Disagieement Alarm

Display and Outputs

Alarm Outputs

, Alarm Code Qutputs ALM
|
Qutput
| ALO1 ALO2 . ALO3 P
|
| ON | oFF | ON OFF |

Note OFF  Output transistor 15 OFF tal wm state) ON QOutput transistor 1« ON

Status and Remedy for Alarm

At ON
power A B

Cause

Remedy

A [ The setung of the Multturn Limn Seting
1Pu2037 user constant in the Servopack 1s 1n-

;coirect
1

Change use constant Pn203

B The muluturn limit has not been set in the
encodel

Check to be sure the Multiturn Limit Setung
iPn2051 user constant in the Servopack 1s
"correct create a Muluturn Lumit Disagree- |
ment Alarm (A CC) and then execute the
encoder multiturn lunit sething change |
(Fn013}

This alarm w4l occur lor the new version of SGDM Servopacks {SGDM-"DA) only
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9 2 1 Troubleshooting Problems wrth Alarm Displays

B AdO

A d0O Position Errot Pulse Overtlow

Display and Outputs

Alarm Outputs

Alarm Code Outputs ALM
Output
ALO1 ALO2 = ALO3
OoN ON i OFF OFF

Note OFF  Qutput transisior *~ OFF {alarim state) ON Output transistor 1s ON

Status and Remedy for Alarm

Durning Servomotor
operaticn

Overflow occurs _
dunrg high speed [ A
rotation

Operanicn s romra bes

referenze s nout

Petererce puise is roat
cropery Sut‘sedbackpnse —— B

15 ro" resu-~gd

At power ON

gverf ow accurs when Ighg  F—— B' C. D

Cause

Remedy

A | Servomotor Wirtng Incoeleil ar poor connec- |Check winng and connectors at encoder

“non

| B  Servopack was not correcily adjusted

Increase speed loop gam (Pn100) and posi-
tion loop gain (Pnl02)

C Motor load was excessive

; Reduce load torque or inertia If problem not
corrected, replace wath a motor with larger

capacity
;D Poswon reterence pulse requency was 100 * Increase or decrease relerence pulse tre-
‘ tugh quency

~+ Add smoothing function

= Correct electronic gear ratoe

E Circunt board { 1PWB1 detecuve

I Replace Servopack

G ox
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H AFA

A F1 Power Line Open Phase

Display and Qutputs

! Alarm Outputs

i Alarm Code Qutputs ALM
- Output

| Aor | aLoz ALO3 P

OFF ' oON ° OFF ' OFF

Note OFF  Output transistor 1= OFF ralarm state) ON Output transistor 1s ON

Status and Remedy for Alarm

At main circuit power supply Occurred when the control
ON A.B power turned ON c

Cause Remedy

A |Onephase (L! L2 orL3)of the mamncircuit ¢ Check power supply
1 power supply 15 disconnected

+ Check winng of the mam circunt power
| supply
* Check MCCB nose hleer. magnetic con-
tactor

B | Theie 1> one phase whete the line voltage 1s | Check power supply
low

C !Servopack detective Replace Servopack
L i

Note A and B tend 1o ovcur in a Servopack with a capacity of 300 W or higher

9 v
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g 2 1 Troubleshooting Problems with Alarm Displays

B CPF00

CPF0O0 Dngital Operator Transmission Eiror |

This alarm 1s not stored 1n the alarm trace-back function memory

Display and Outputs

Alarm Cutputs

Alarm Code Qutputs |
ALO1 | ALO2 ALO3

ALM
Output

Not specttied

Status and Remedy for Alarm

At power ON Digital Operator
connected before Servopack
power turned ON

oOPr
ow

Digrtal Operator ¢enhected to
Servopack while power —
turned ON

232
ow

Cause

Remedy

. | Cable detective or pool contacl between
! Dignai Operator and Servopack

>

1
¢ Chack Lonnector connections

* Replace cable

B Maliunction due to external noise

Separate Digatal Operator and cable from
noISe S0Uree

O

Digtal Operator defeciive

Replace Digital Operator

=)

i Servopack detective

Replace Servopack

G 30
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CPFO1

CPFOI Dugital Operator Transmussion Error 2

Thus alaim 1s not stored 1 the alarm tace-back function memory

Display and Qutputs

Alarm Qutputs

Alarm Code Outputs ALM
T Output

ALOZ ALO3

| ALC1

| ot ~peuitied

Status and Remedy for Alarm

During operation

— A,B.C,D

Cause Remedy

A Cable defective or puor contact between _* Check connector connections
Digutal Operatn and Servopack

* Replace cable

‘nmse source

B | Malfunction due to external nose | Separate Digatal Operator and cable irom

Digital Operator defective Replace Digital Operator

Servopack detective Replace Servopack

A--

A — - Normal Operanon

This 15 not an alarm display

Display and Outputs

Alarm Qutputs |

Alarm Code QOutputs ALM
g Output |
ALO1 ALO2 ALO3
OFF | OFF OFF i ON

Note OFF  OQutput transistor 1~ OFF (alarm statei ON Qutput transistor 1s ON
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9 2 2 Troublashooting Problems with No Alarm Display

9.2.2 Troubleshooting Problems with No Alarm Display

Reter to the tables below 1o 1dentify the cause of a problem which causes no alarm display and

take the remedy desciibed

Turn OFF the se1vo system powel supply betore commencing the shaded procedures

Contact yvour Yaskawa 1epresentauive 1f the problem cannot be solved by the described proce-

dures

Table 94 Troubleshooting Table No Alarm Dhsplay

Symptom I Cause

Inspection

Remedy

i Servomotor Does Not

Power not vornectad
Start :

Cheik voltage between power
supply rerrmnals

Correct the power circuit

I Loese vonnection

i Check terminals of connectors
[(CN1 CNDy

Tighten any loose parts

Ing incorrect

Connector iCN11external wir-

Check connector (CN1} exter-
nal wiring

Refer 1o connecuion diagram
and correcl wining

: disconnedted

Servomotor or sncader winng | --

: Reconnect winng

Overloaded

Run under no fead

Reduce load or replace with

: larger capactty Servomotor

mput

Speed/posinon reterences not

Check reterente input pins

Correctly 1nput speed/position
references

:iS-ON 13 umed OFF

Check setungs ot user
| constats PnS0A O and
PnSOA |

Turn /S-ON mput ON

I mmeerrect

/P-CON input function seting  Check user constant Prn000 |

Refer to section 5 3 5 and set

" user constanis 1o match ap-
“plicauon

-Reference pulse mode selec-

. 11on incorrect

Reterto section 32 2

Correct setung of user constant
Pn200 0

constant setiing

Encoder 1vpe ditfers trom user | Inciemental or absolute encod-

]

er

Set user constant Pn002 2 o

.the encoder type betng used

P-OT and N-OT 1nputs are
wrned OFF

‘Relertosecnon 572

Turn P-OT and N-OT input

signals ON

CLR input 15 turned ON

I Check status of error counter
clear input

i Turn CLR input OFF

i SEN mput 15 wrned OFF

When absolute encoder 15
used

Turn SEN 1nput ON

Servomotor Moves

" Servomotor or encoder wirng

Refer to chapter 3 and correct

-Instantaneously, then mceorrect wiring
I Stops | | :
Suddenly Stops during Alarm reset signal (/ALM- - Remove cause of alarm Turn

| Operation and will Not

Restart ' alarm occuired

RST11s turned ON because an

alarm reset signal (ALM-RST}
from ON to OFF

»d
12



92 Troubleshooting

| Symptom

! Cause

Inspection

Remedy I

‘Servomotor Speed
“Unstable

« Wiing connection 10 motor
detective

Check conrection of power

ilead (U, V and W phases) and
“encoder connectors

- connectons

Tighten any loose terminals or !

Servomotor Vibrates at
. Approximately 200 to
, 400 Hz

. Speed loop gain value oo
“high

Reduce «peed loop gain

(Pn100) preset value

Speedposition 1eterence 1nput
lead oo long

: Mimmize length ot speed/posi-
: ton reference mput lead. with

impedance not exceeding sev-
¢ral hundred ohms

Speed/posttion 1eference 1nput
lead 15 bundled with power
cables

: Separate refeience input lead
“at least 30 cm trom pawer
_cables

'ngh Rotation Speed
Overshoot on Starting
'and Stopping

Speed loop gain value o
high

“Reduce speed loop gain
- {Pn100) preset value

Increase integration ume !
constant (PnlO11

Speed loop gain 1s oo low
compared to posiion loop
gain

i Increase the value of user

gami

constant Pnl00 (speed loop

Reduce the integranon nme
constant Pnl01)

‘ Servomotor Overheated

- Ambient temperature too high

'

Measure Servomotor ambient
lemperature

: Reduce ambient temperature
{10 40°C max

Servomotor surtace dirty

$

Visual check

Clean dust and o1l from motor
surface

i Overloaded

Run under no load

‘larger capacity Servomotor

Reduee load or replace with

Abnormal Noise

Mechanical mounting incoi-

. rect

|
| Servomolor mounting screws
loose?

Tighten mounung screws |

Coupling not centered?

: Center coupling

Coupling unbalanced?

Balance coupling

Bearing detecnive

Check noise and vibration near

| bearing

i sentative f defecuve

Consult your Yaskawa repre-

Machine causing vibratons

 Foreign object 1ntruston, dam-

age or detormanion of shding
parts of machine

i Consult with machine
manufacturer

Speed Reference 0 V but
Servomotor Rotates

Spied reterence voltage ofiset
j applied

Adjust reterence ottset

“Reder 1o sections 7 2 4 and
723,
]

9
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92 3 Alarm Disolay Table

9.2.3 Alarm Display Table

A summary of alaim display~ and alarm cude outputs 1s given 1n the followmg table

Table 95 Alarm Display Table

| Alarm | Alarm Code Qutputs ALM Alarm Name i Meanin
! p | 9 ;
Display Cutput i |
| AlLO1 ALO2 | ALO3 . | | i
; i |
I a0 | OFF | OFF  OFF | OFF | User Con~tant Breakdown™® EEPROM data ot Servopack 1s abnormal
A Q3 l ; ' Mai Cucunt Encoder Error - Detection data for power circuit 1s abnor-
‘ _ | mal
| A 04 i ' | | User Constant Setting E1- lThe user constant setiing 1s outside the al-
i | : froi "lowable setung range
A 0% I Combinaton Ertor i Servopack and Servomotor capacities do no
I maich exch other
‘ Al . ON i OFF OFF | OFF |Oven uitent o1 Hear Sink An overcurrent flowed through the IGBT |
! "Qrerheated . -
| . O |Hﬁ‘d[ sink of Servopack was overheated |
. ARD ON ON OFF OFF . Regenziation Eiror Detected "« Regenerauve cireutt 1s taulty II
| | ! « Regenerauve resistor 1s faulty i
! |
432 Rzgenerative Overload |Regeneranve energy exceeds regenerative |
| { resistor capacity :
i - '
A 40 | OFF i OFF ON OFF | Overvollage Main circurt DC voltage 15 excessively hrgh
A4 ; _ Underoitage Main cireunt DC voltage 1s excessively low
< : : i
., A3l ON OFF | ON OFF Overspeed Rotaticnal speed of the motor 15 excessively
: : i : :
| ; . i | high
| | - :
AT ox 0N . ON OFF Overload High Load The motor was operaung tor several se-
| conds 1o several tens ot seconds under a
; i i torque largely exceeding raings
S |
A2 ; “Overload Low Lol The motor was operating continuously un-
! “der a terque largely exceeding rarings
A7 | | | Dyramic Biake Overload When the dynamic brake was applied. rota-
' i i i uonal energy exceeded the capacity ot dy-
| namic brake resistor
A 74 i | . Overload ot Swge Curtemt lThe main circuit power was frequently
' ! | | Limit Resistn turmed ON and OFF
A T4 | Heat Surk Overheated ™ The heat sink ot Servopack overheated
I - ! P




9 2 Troubleshooting

Normal operation status

| Alarm | Alarm Code Outputs ALM Alarm Name Mearurtg
Display - I r Qutput
ALO1 . ALO2 ALO3
| 1 ; .
| | - !
I A8l U OFF | OFF OFF OFF Encoder Backup Error™ All the power supplies for the absolute en-
, coder have failed and posiion data was
|___| Jeared
A 82 ; Enceder Checksum Error™  The checksum results ot encoder memory 18
: : abnormal
ARl Absolute Encoder Batiery Battery voltage for the absolute encoder has
i .Eiror dropped
A 84 ‘ Encoder Data Error™? Data n the enceder 15 abnormal
A B3 : lEncoder Overspeed The encoder was rotating at high speed
when the power was uned ON _
A X6 | Encoder Overheated The nternal temperature of encoder 15 too |
: high {Detected only when using absolute
encoder }
Abl Retetenie Speed Input Read ! The A/D converter for relerence speed mput
“Error | 15 faulty
|
| ab2 Reterence Torque Input : The A/D converter ior reference torque 1n-
I Read Enor put 1s faulty
A hF Syatem At ™’ A system error occurred in the Servopack
ACl ON OFF ON OFF Servo Overrun Detected The Servomotor ran out of control
ACH ) Absolute Encoder Clear Er- | The multi-turn lor the absolute encoder was |
| | ror and Multi-turn Limit 'not properly cleared or set i
; : Setung Error™ i
—
ACY : Encoder Communicanons Communications between Servopack and
' i Eror encoder 1s not possible ;
H |
’~ i |
ACA i Encoder Pirameter Error™ | Encoder parameters are taulty '
— ;
© ACh Encoder Echoback Enor™ | Contents of commumications with encoder
1§ 1ncorrect
I ACC Multitnn Limit Disagree-  Ditterent mulnturn imits have been set 1n
ment™# “the encoder and Servopack
J
Ado = ON ON OFF OFF Position Error Pulse Over- Position error pulse exceeded user constant !
! flow (Pus05} |
A Fl OFF ON OFF OFF ; Powe1r Line Open Phase One phase 1s not connected m the main |
: power supply
|
CPFOG  Not speaitied Digital Operator Transimis- ' Digital Operator {(JUSP-OP02A-2) tatls 10 |
_ ston Error communicate with Servopack te g . CPU :
| CPFUI | error) I
: T
o A-—-— OFF OFF ON Not an enor !

| OFF
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9 2 4 Warning Displays

Note 1 OFF  Output transistor 15 OFF ¢hight ON - Oulput transistoy 1s ON flow)
2 T~ alaum displ s appears only within the rangs of 30 W o 106G W

3 Thewe alarms e not reset tor the alarm reset sienal ¢4ALM-RST1 Elinite the cause of the alarm and then turn OFF
the power ~upply to reset the alarms

4 This al wim will vecur for the new version i SGDM-_DAz only
9.2.4 Warning Displays

The relation between warmng displays and waining code outputs are shown 1n the following

table

Table 96 Warning Displays and Outputs

I
~ Warning | Warning Code Outputs ! Warning | Meaning of Warning
| Display Name
‘ ALO1 ALC2 . ALO3
- T . i
! A 91 LON QOFF ‘OFF i Overload “This warning occurs before the overload alarms (A 71 or
: . A 721 occur 1 the warmng 15 1gnored and operation con-
i i ' “upues an overload alarm may occur
| ; 1
i ! |
| A 92 OFF .ON OFF Regenerative !Th]s warning occurs betore the regenerative overtoad |
Ovelload “aldarm i A 32y occurs I the warming 1s ignored and opera-
| I . tion continues a regenerative overload alarm may occur
Note OFF  Ouiput t-wmsistor 1+ OFF ihighy ON Qutput transistor 15 ON tlow)



Host Controller Connection Examples

This appendix provides examples of connecting SGDM Servopacks to typi-
calhostcontrollers Refer to the manuals for the host controller when actual-

ly connecting to them

A 1 Connecting the GL-series MC20 Motion

Module . e i e A-2
A.2 Connecting the CP-9200SH Servo Controller

Module (SVA) ......c.ciiiiiiiiin..n A-3
A 3 Connecting the GL-series B2813 Positioning

Module . A-4
A.4 Connecting OMRON S 0500 N0221 Posmon

ControlUnit ............... A-5
A 5 Connecting OMRON’s C500- NC112 Posmon

Control Unit . ... . A-6
A 6 Connecting MITSUBISHI S AD72 Positioning

Ut ... A-7
A 7 Connecting MITSUBISHI's AD75 Positioning

Unit P A-8




Host Controller Connection Examples

A.1 Connecting the GL-series MC20 Motion Module

The following diagram shows an example of connecting to the GL-series MC20 Motion Module In
this example, the Servopack 1s used in Speed Control Mode

Servopack
SGDM
L1C
L2¢c
L1 s
L2 ervomotor
Yaskawa’s é u
MC20 = AT
MC Unit
: 3 v B(2
PA , \ PAO w
IPA T Pl T /PAO @ c®
PB : i T PBO D (4)
/PB ' ' /PBO a
PC ! d PCO . @
PC Pl PCO el
] 1
VREF T r V-REF
1 Pl
SG ; l . 5G CN2
BAT : - BAT (+)
BATO : Pl : BAT (-)
+24v S +24VIN
SVON + - /S-ON
PCON — /P-CON
SEN LS SEN
0SEN TR sG
ALMRST L ! /ALM-RST
ALM : : ALM+
ALMO '\ A}' ALM-
FG (connector frame)} "

*1 These pin numbers are the same for SV2 to §V4

*2 IP indicates twisted-pair wires



A2 Connecting the CP-9200SH Servo Controller Module {SVA)

A.2 Connecting the CP-9200SH Servo Controller Module

(SVA)

The following diagram shows an example of connecting to the CP-9200SH Servo Controller Module
(SVA) In this example, the Servopack 1s used 1n Speed Control Mode

Servopack Servomotor
M
L1C SGD
L2C U
L1 AN M
L2 v B(2)
Yaskawa's L3 X
CP-9200SH SVA
@ D (4)

+24V
DOo
Bot
Do2
DO3
DO4
D2

DN
Dlo

DI3
024V

SENS
SENSG
IN-A

ov
TLIMP
TLIMPG
PA

PAL

PB

PBL

PC

PCL
PGOV

D

"‘I P indicates twisted-pair wires

f . :7 +24VIN
: : 9 A /S-ON
i ; 415 /p.coN
r d 43_A N-oT
! ! 420 poT
. ' 44 N JALM-RST
: : 27 5 rGoN+
' : 28 N TGon-
1
— 10 NV-CMP+
: : 26\h nv-omp-
L L 29 /S-RDY+
] ] 30
) ! /S-RDT—
] ] 31
; ; ALM+
L 1 32 ALM-
: : 2N BAT (+)
1 P 1
Pl 22 & BAT (-
' : SEN
Pl sG
]
fl PI : V-REF
; ' ??%EF
' Pl : ;3 sG
]

PAO
T P 1
S —n
Lo PBO
kil B 36 Apeo
Pl 20
1 1

D




Host Controller Connection Examples

A.3 Connecting the GL-series B2813 Positioning Module

The following diagram shows an example of connecting to the GL-series B2813 Positioning Module
In this example. the Servopack 1s used 1n Position Conirol Mode

Servopack
SGDM 2
LiC
L2C
024V +24V Yaskawa’s L1 Servomotor
| L2 A (1)
JAMSC-B2813 L3 U
1 B (2
v v
il SERVO w c
NORMAL PULSE PULSE D D4
5o DECELERA- /PULSE /PULSE
Tl TI_(r)N LS SIGN SIGN A
1 START ISIGN /SIGN '
STOP CLR CLR X
/CLR /CLR N
12V ov 8G CN2
> <4
PA PAO +24V 024{\'
{PA /PAOD +28VIN {
PB PBO _.
PB PBO /S-ON
PC PCO P-oT
PC /PCO N-OT
ov $G
ov ALM+
ov

ERROR

* ] The ALM signal is output for approximately two seconds when the power1s tumed ON Take this 1nto consid-
eration when designing the power ON sequence The ALM signal actuates the alarm detecnon relay IRy tostop
main circutt pewer supply 10 the Servopack

* 2 Set user constant Pn2000to 17
* 3 Connect the shield wire 10 the connector shell

*4 ﬁ’ indicates twisted-par wires



A 4 Connecting OMRON's C500-NC222 Pasikon Control Unit

A.4 Connecting OMRON’s C500-NC222 Position Control Unit

The following diagram shows an example of connecting to an OMRON C500-NC222 Position Con-

trol Unit In this example. the Servopack 1s used in Speed Control Mode

Servcpack

1:C Power Sugply
e I » 124V
4
€500 NC222 VT » Oz V
i A, \
iYade by DMRON) X axis £Y axis)
EXT I T
ON when
-24V positorng 1S
canceted
CCWLX 3 ]
- ON wnen
STPX i l—{p'c-)clm'ly 'i'
ORGX ] detected
EMGX ]

CWLX

BC GND
DC GND

*1

3
32

+24V

ouT 1X
X-0UT

X AG

X-A

¥-iA

X-B

X-B

X-C

X

*2 Cornec-
tor shali

SGDM

L1C
LzC

ALM-~

ALM-
+24VIN

8 ON
V-REF (T REF)

@E<c

POT(

N-OT(

Servomotor

3 Dz V

The ALM signalis output for approximaiely two seconds when the power s turned ON- Take this into consider-

atton when designing the pov-el ON sequence The ALM <ignal actuates the alarm detection relay 1Ry to stop

man wreult powet supply to the Servopack
-2

* 3 $Pindicates twisted-pair wires

Connect the shield wire ot the 10 cable 10 the connector <hell

Nowe Onlv signals appheable o OMRON s C300-NC222 Pocinon Comtrol Unet and Yaskawa's SGDM Servopack

e shown here

l



Host Controlier Connection Examples

A.5 Connecting OMRON’s C500-NC112 Position Control Unit

The following diagram shows an example of connecting to the OMRON C500-NC11 2 Position Con-
trol Unit In this example. the Servopack 1s used in the position control mode

Servopack s
SGDM Servomotor
L1C
L2Cc
I/O Power Supply L1
L2
CB00-NC112 AN L3
(Made by OMRON) +12VE D
+12V [§
CW LIMITg
CCW LIMIT ¢
EMERGENCY STOPO—iL : External
EXTERNAL = PC +24VIN © power
INTERRUPT /S-ON ' supply
ORIGING /PCO - +2av
ORIGIN PROXIMITY ¢
LOCALQ ALM+
READYG ALM-

*1 The ALM signal 1s output for approximately two seconds when the power 1s tured ON  Take this into consider-
anon when designing the power ON sequence The ALM signal actuates the alarm detection relay 1Ry to stop
main circuil power supply to Servopack

* 2 Setuser constant Pn200 Gto "
*3 Manufactured by Yaskawa Controls Co . Ltd

Note Only signals apphicable to OMRON’s C300-NC112 Position Control Unit and Yaskawa's SGDM Servopack
are shown here



A 6 Connecting MITSUBISHI's AD72 Positioning Unit

A.6 Connecting MITSUBISHI's AD72 Positioning Unit

The following diagram shows an example of connecting to the METSUBISHI AD72 Posioning
Unit In this example. the Servopack 1s used 1n Speed Control Mode

Servopack
L SGDM Servomotor
/0 Power Supply A1)
—— p +24V L2C U B2
[ i L1 v
!izﬂ%l »0z4 V L2 W CE
2 L3 D4
AD 72
{Made by MITSUBISHI) | CONT | @
1 b ‘ON when =
STOP ;24, 554 {c"iﬁliﬁl'd"g * | I@
ON wi
bo6 62 ———55—or e Yo (
[SERVO ] oected 1 470 o auin [chz]
NE 40X e
sv-on @5 /S-ON
READY : (10 A
1Ry P-OT
4 36 51(*3- ALM-
SPEED 2’ F’I 6 (10 V-REF (T-REF} N-OT Oo4 V
REFERENCEQ SG
_ENCO
> /\ 350 PBO
PULSEA X 5 EH 368 PBO
z I 335 pao
PULSEB X 8 1PT 344 PA0
10 M 184 bco
PULSE C X141 'PT 1 205,pco
ov g +— 15 sG
g\\; 9 i *3 Connector @
shell

* 1 The ALM signal s output for approximately two seconds when the power s tumed ON Take ths into consider-
ation when designing the power ON sequence The ALM signal actuates the alarm detection relay 1Ry to stop
main circunt power supply to Servopack

* 2 Pw numbers are the same both for X axis and Y axis
* 3 Connect the connector wire of the cable to the connector shell
*4 IP wndicates twisted-pair wires

Note Only signals applicable to Musubishi’s AD72 Posinoming Unit and Yaskawa's SGDM Servopack are shown
here



Host Controller Connection Examples

A.7 Connecting MITSUBISHI's AD75 Positioning Unit

The following diagram shows an example of connecting to the MITSUBISHI AD75 Positioning
Unit In this example. the Servopack 1s used m Position Control Mode

Servopack
Servomoior
SGDM
U
L1C
L2C v
L1 w
11O Power Supply ll:g @
I al
T — +24 V
! I+ * L @ Ja
AD7s | 24V :r___j > 054 V
(Made by Mitsubishi)
READY
ON when
STOP posthoning 1s
canceled
DOG ON when CN1
proximity 1
datectad
194 PCO
PGO 20\1; /PCO
ALM+
ALM—
) PULSE
PULSE X 24
/PULSE
4 SIGN
S|GN 22 J'SEGN
CLR
3 ICLR
CLEAR | 23

* The ALM signal 1s output for approximately two seconds when the poweristurmed ON  Take this into consider-
ation when desigming the power ON sequence The ALM signal actuates the alarm detection relay Ry to stop
main circult power supply to Servopack

Note Only signals applicable 1o MITSUBISHI's AD75 Positioning Unit and Yaskawa's SGDM Servopack are

shown here



List of User Constants

This appendix hsts the user constants, switches, input signal selections, out-
put signal selections, auxaliary functions, and mon:tor modes for SGDM
Servopacks

B 1 UserConstants ......... e e B-2
B2 Switches ........... ... B-6
B 3 Input Signal Selections . ... . B-11
B 4 Output Signal Selections ....... .. B-13
B.5 Auxihary Functions . .............. B-15
B6 MontorModes .............. ......... B-16

o



List of User Constants

B.1 User Constants

The following list shows user constants and their settings

Category User Name Unit Setting | Factory | Refer-
Cc::stam Range | Setting | ence
Q
Function Selection Pn000 Function Selection Basic Switches (See - - 0000 511,
Constants note 3 ) 535
Pn00I Function Selection Application Switches | - --- 0000 512,
1 (See notes 1 and 3 } 542,
557
Pn002 Function Selection Apphcation Switches | --- --- G006 528,
2 (Seenote 3) 5210,
572
Pn003 Funcuon Selection Applhication Switches | -- - 0002 65
3
Pn004 Reserved constants (Do not change } (See | --- - 0000 e
Pnoos | MO o) 0000 |-
Gain Related Pni00 Speed Loop Gain Hz 1 to 2000 | 40 -
Constants Pnl0l Speed Loop Integral Time Constant 001 ms 15w 2000 621
51200
Pnl02 Position Loop Gain 1/s 1 to 2000 | 40 621
Pni03 Inertia Ratio % Oto 0 621,
10000 633
Pnl04 2nd Speed Loop Gamn Hz 1 to 2000 | 40 -
Pn105 2nd Speed Loop Integral Time Constant 001 ms 15 to 2000 -
51200
Pn106 2nd Posttion Loop Gain s 1 10 2000 | 40 ---
Pnl07 Bias r/min 0 to 450 624
Pn108 Bias Width Addiuon reference 0t0 250 |7 624
units
Pnl09 Feed-forward % 0to 100 |0 622
Pni0A Feed-forward Filter Time Constant 001 ms 0to 6400 | O 525
PnlOB Gain-related Application Switches (See —-- --- 0000 625
note 3 )
Pnl0OC Mode Swiich Torque Reference % Owo 800 | 200 625
PnlOD Mode Switch Speed Reference r/min Ot 0 625
10000
PnlOE Mode Swatch Acceleration 10 e/mm/s [0to 3000 |0 625
Pnl0F Mode Switch Error Pulse reference Gto 0 625
units 10000
Pnll0 Online Autotuning Switches (See note 3 ) | --- -—- 0010 634
Pnlli Speed Feedback Compensation (See note | % 1to 500 | 100 626
2)




B 1 User Constants

Category User Name Unit Setting | Factory | Refer-
Cor;‘stant Range | Setting ence
o
Gain Related Pnl12 Reserved constants (Do not change } (See | % 01to 1000 | 100 -—-
Constants Pni1a | Do) 0to 1000 | 1000 | —
Pnli4 - 0to 1000 | 200 .-
Pnlis -— Oto 32
65535
Pnll6 -— O 16 -
65533
Pnl17 % 20to 100 | 100 -
Pnli13 % 20t0 100 | 100 -
Pnli9 1/8 110 2000 | 50
Pnlla 01% 1 to 2000 | 1000 --
PnllB Hz 1o 150 |30 -—
PnliC Hz 110150 |70 -
PnliD G O 150 [100 -
Pnll1E % Oro 150 | 100 -
PnliF ms 0to 200010 -
Pni120 001 ms Gt 0 -
51200
Pni2l I Hz 10to 250 | 50 -
Pnl22 Hz 010250 |0
Pnl22 % Owldd |0 -
Position Related Pn200 Posiion Control Reference Selecuon - 0000 522
Constants Switches (See note 3)
Pn201 PG Drvider (See note 3 ) pir 16 to 16384 523
16384
Pn202 Electronic Gear Rano (Numerator) (See --- 1o 4 525
note 3) 65535
Pn203 Electronic Gear Rauo (Denominator) (See | --- 11to 1 525
note 3) 65535
Pn204 Position Reference Accel/Decel Constant | 0 01 ms Qto6d00 ! 0 612
Pn203 Mulu-turn Limit Setung (See notes 1, 3 rev G1to 65535 576
and 6) 65535
Pn206 Reserved constants (Do not change ) (See | Pirev 513 o 16384 -
note 6) 65535
Pn207 Posiion Control Function Switches (See |- - 0000 529,
notes 3 and 6 ) 612
Pn208 Positton Reference Movement Averaging | 001 ms (0106400 | O 612

Time (See notes 3 and 6)




List of User Constants

Category User Name Unit Setting | Factory | Refer-
Cogstam Range | Setting ence
o
Speed Related Pn300 Speed Reterence Input Gain 001 v/ 150 to 600 521
Constants : rated speed | 3000
Pn301  Speed | r/min 010 100 526
£ 10000
Pn302 Speed 2 " r/min Oto 200 526
: 10000
(Pn303 | Speed 3 _T/mun Oro 200 526
i 10000
Pn304 Jog Speed r/min Oto 500 332
10000
Pn303 Sort Start Acceleration Time ims Ot 0 611
: 10000
Pn306 Sott Start Deceleration Time ms 010 0 611
10000
Pn307 Speed Reterence Filter Tune Constaut 001 ms Oto 40 -
63335
~ Pn308 Speed Feed-torward Filter Time Constant | 001 ms Oto 0 -
65533
Torque related Pn400 Torque Reterence [rput Gan 01 Virated | 1010 100 ! 30 527
constants torque :
: Pn301 Torque Reterence Filter Time Constant 401 ms Gto 100 615
: 65533 |
Pnd(}2 Forward Torque Limit (G Oto 800 | 800 513
Pnd03 Reverse Toique Lumti G 010 8GO 800 513
Pnd04 Ferward External Torque Limit % 1010800 100 513
Pnd03 Reverse External Torque Limit "G i0t0 800 | 100 513
Pna06 Emergency Stop Torgue % 010800 {800 312
Pird07 Speed Limnt duning Torque Connol r/imin Gto 10000 527
10000
* Pn408 Torque Funcuon Switches ¢See note 61 --- --- 0000 616
: 1000137
Prnd09 Notch Filter Frequency i See note 61 ; Hz 50w i 2000 616
2000 (15007"




B 1 User Constants

Category User Name Uit | Setting | Factory | Refer-
Coastant Range | Setting | ence
o
Sequence related Pn300 . Posinomng Completed Width reference 00230 |7 353
constants umits
Pn501 Zeio Clamp Level r/min 010 10 543
10600
Pn302 Rotation Detection Level r/min lto 20 555
10000
: Pn303 Speed Comnadence Signal Quiput Width . r/fmun Oto 100 |10 354
Pn504 NEAR Signal Widih reference o230 17 558
umts
Pn505 Overflow Level 256 reter- [110 11024 621
cence units | 32767
Pn506 Brake Reference Seive OFF Delay Tine 16 ms 01050 0 5
Pn307 i Brake Reference Qutput Speed Level i rn Ot 100 54
10000
Pn508 Timing tor Brake Reieren.e Qutput dur- 10 ms 1010 100 i 30 544
ing Motor Operatuon
Pn309 ' Momentary Hold Time ms 2010 20 559
| 000
Pn504 | Input Signal Selections | iSee note 3 ) --- --- | 2100 1533
Pn50B Input Signal Selections 2 18ee note 33 - - 6543 533
Pn30C Input Stgnal Selections 3 ¢See note 3 % - --- BERS 533
¢ Pn50D Input Signal Selecttons 4 See note 3 } --- --- 8888 533
| PnSOE Output Signal Selections | 1See note 33y | --- .- 23z2n 534
Pn50F Output Signal Selecnons 2 ¢See note 33 | --- --- . 0000 534
Pn510 Output Signal Selecuons X (See note 3) --- e { 0000 534
Pn51i Reserved constant i Do not Lhange ) iSee - - 8888 ---
note 6
Pns12 Output Signal Reversal Seitings (See - 0000 534
¢ | notes 2and 63
Other constants - Pn600 Regencrative Reststor Capacity 10W O .0 361
(See note 4 ) paciy™"
Pn601 Reserved constant {Do not change ) --- Otoca- |0 -
pacity ™

* 1 The mulutuin hmit inust be changed only tor speaial applications Changing this it 1nappropriate or unnten-

tonally van be dangerous

* 2 The settng ot user constant Pnll] 1s valid only when user constant Pnl10 1 15 set 10 0

~ 2 Anter changing these user constants turn OFF the main cireunt and controt power supphies and then turn them
ON again to enible the new settings

74 Nomally ~et 1w 07 When using an External Regenerauve Resistor set the capacity (W) of the regenerative

12318101

*5 The uppet Inmit i~ the maximum output capacity (W ot the Servopack

™ & These uset constants are supporiud by the new version of the SGDM Servopacks (SGDM-_DA) only

* 7 These tactory setuings are for Servopacks SGDM-50ADA or more



List of User Constants

B.2 Switches

The following list shows the switches and their factory setungs

User Constant Digit Name Setting Contents Factory
Place Setting
Pn000 Darection Selection | 0 Sets CCW as forward direction ¢
Function Selection ———— -
Basic Switches 1 Sets CV& as forward direction (reverse rotation
mode)
Control Method 0 Speed control (analog reference) 0
Selection
i Posinon control (pulse train reference)
2 Torque control (analog reference)
3 Internal set speed control (contact reference)
4 Internal set speed control {contact refer-
ence)/Speed control (analog reference)
5 Internal set speed centrol (contact refer-
ence)Position control (pulse train reference)
6 Internal set speed control (contact refer-
ence)/Torque control {(analog reference)
7 Position control {pulse train reference)/
Speed control (analog reference)
8 Posion control (pulse train reference)
Torque control {(analog reference)
9 Torque control {analog reference)/
Speed control (analog reference)
A Speed control (analog reference)/
Zero clamp
B Posiuion control {pulse train reference)/
Position control (Inhibat)
Axis Address OtoF Sets Servopack axis address 0
Reserved - 0




B 2 Switches

L ]
User Constant Dugit Name Setting Contents Factory
Place Setting
Pn0o01 Servo OFF or Alarm {0 Stops the motor by applving dynamic brake 0
Function Selection Stop Mode (DB)
Application
S\:pV'?tCh es I Stops the motor by applying dynamic brake
(DB) and then releases DB
2 Makes the motor coast to a stop state without
using the dynamic brake (DB)
Overtravel Stop 0 Same setting as Pn001 O (Stops the motor by | 0
Mode appiying DB or by coasting )
1 Sets the torque of Pnd06 (o the maximum val-
ue, decelerates the motor to a stop, and then
sets 1t to servolock state
2 Sets the torque of Pn406 to the maximum val-
ue. decelerates the motor to a stop, and then
sets It to coasting state
AC/DC Power Input |0 Not applicable to DC power mput Input AC |0
Selection power supply through L1, L2, and {L3) termu-
nals
1 Applicable to DC power mput Input DC pow-
er supply through (+)1 and (=) termunals
Warning Code Out- |0 ALOI, ALO2, and ALO3 output only alarm 0
put Selection codes
1 ALOT1, ALO2, and ALO3 output both alarm
codes and warming codes While warmng
codes are output, ALM signal output remains
ON (normal state)
Pnoo2 Speed Control Op- | 0 None 0
Function Selection tion (T-REF Termi-
Application nal Allocation) | Uses T-REF as an external torque limit input
Switches 2 Uses T-REF as a torque feed-forward mnput
3 Uses T-REF as a external torque limit 1nput 0
when P-CL and N-CL are ON
Pnoo2 Torque Control Op- |0 None 0
Function Selection tion (V-REF Termi-
Application nal Allocation) ! Uses V-REF as an external speed limut mput
Switches
Absolute Encoder V) Uses absolute encoder as an absolute encoder | 0
Usage :
h 1 Uses absolute encoder as an incremental en-
coder
Reserved constant Owd -- 0

(Do not change )

B-7
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User Constant Digit Name Setting Contents Factory
Place Setting
Pn003 0 Analog Monitor | 0 Motor speed 1 V/1000 r/min 2
Function Selection Torque Reference
Application Momtor 1 Speed reference 1 V/1000 r/mn
Switches 2 Torque reference 1 V/100%
1 Analog Monitor 2
Speed Reference 3 Position error 0 05 V/1 reference umit Y
Monitor 4 Position error 0 05 V/100 reference unit
5 Reference pulse frequency (converted to
r/mm} 1 V/1000 r/min
6 Motor speed x 4 1 V/250 r/mn
7 Motor speed x 8 1 V/125 Ymin
8 Reserved constant (Do not change )
9
A
B
C
D
E
F
2 Not used - ¢
3 Not used --- 0
Pn1CB 0 Mode Switch 0 Uses nternal torque reference as the condition | 0
Gan Application Selection (Leve! seting Pnl0C)
witche
S s 1 Uses speed reference as the condition (Level
setung Pnl0D)
2 Uses accelerauon as the condition (Level set-
ting PnlCE)
3 Uses error pulse as the condition (Level set-
ung Pnl0F)
4 No mode switch function available
1 Speed Loop Control | 0 PI control 0
Method
etho i IP control
2 Not used 0 --- 0
3 Reserved constant Ow?2 --- ]
(Do not change )
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Switches

User Constant Digit Name Setting Contents Factory
Place Setting
Pn110 0 {Onhne Autotumng 10 Tunes only at the beginming ot operanion 0
Online Autotuning Method ) _ 7
Switches ] * Always wnes
2 Does not pertorm autotumng
1 Speed Feedback 0 Enabled 1
Compensation
Selection il Dsabled
2 Froicuon Compensa- | 0 . Friction compensanen  Disabled 0
‘non Selection
1 Friction compensanon Sinall
z Fricuen compensation Large
3 Reserved Constant 0103 0
{Do not ¢hange :
Pn200 0 Reterence Pulse 0 i Sign + pulse. posiive logic 0
Position Control Form - -
References ! | CW « CCW, pusitive logic
Selection Switches i A phase + B phase (], posittve logic
3 A phase + B phase (x24. positive logic
4 A phase + B phase {x4) positive logiC
s Sign ~ pulse. negative logic
6 CW = CCW, negative logic
? A phase + B phase ixl) neganve logic :
8 © A phase + B phase (x2) negative logic
l 9 A phase + B phase (x4) negattve logic
| Error Counter Clear |0 Clears error counter when the signal goes 0
Signal Foun : high :
e ] Clears error counter at the nising edge of the
s1gnal
2 : Clears error counter when the signal goes low
i 3 Clears error counter at the talling edge of the
| ~1gnal
2 Clear Operation 0 Clears error counter at the baseblock 0
i ] Does not clear error counter (Possible to clear
error counter only with CLR signal )
2 [ Clears error counter when an alarm occurs i
3 Filter Selecuon 0] Reference mput filter for line driver signals 0
] Reterence input filter for open collector sig-
: nals
Pn207 1 | 0 Posimon Reterence 0 Acceleraton/deceleranon hlter 0
Position Control Filter Selection | Average movement filter
Function Switches !
-1 | Posiion Control Op- 0 Drsahled 0
I tion . Use« V-REF us a speed teed-torward input |
12 Not used - 0
3 * Not used - 0
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User Constant Digit Name Setting Contents | Factory
Place : Setting
1 | 1
Pn40g o I Notch Filter Selec- 0 | Disabled 0
Torque Function : fion 1 Uses a notch filter tor torque relerence (e
Switches : -
i ] i Not used P 0
| _ I
12 | Not used --- 0
3 ; Not used --- 0

* | Thase tser constani~ are supported by the new version ol the SGDM Servopacks (SGDM-_DA) only

# 2 This tactory seltimg 1 tor Servopacks SGDM-30ADA or mote
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B.3 Input Signal Selections

The following list shows input stgnal selecuons and their factory settings

User Digit Name Setting Contents Factory
Constant | Place Setting
Prn50A 0 Input Signal Al- [0 Sets the mput signal allocation for the sequence to the same |0

location Mode one as for the SGDB Servopack (See note 1)
1 Possible to freely allocate the input signals
1 /8-ON Signal 0 Inputs from the SI0 (CN1-40) mput terminal 0 Sio
Mapping (Servo
ON e, owy | Inputs from the SH (CN1-41) input terminal
2 Inputs from the SI2 (CN1-42) input terminal
3 Inputs from the $13 (CN1-43) input terminal
4 Inputs from the SI4 (CN1-44) input terminal
5 Inputs from the SIS (CN1-45) input terminal
6 Inputs from the S16 (CN1-46) input terminal
7 Sets signal ON
8 Sets signal OFF
9 Inputs the reverse signal from the SI0 (CN1-40) mput termi-
' (See note 2 ) | nal
: A Inputs the reverse signal from the SI1 (CN1-41) input termi- .
[ (See note 2) | nal |
B Inputs the reverse signal from the S12 (CN1-42) input termi- :
(See note 2 ) | nal :
C Inputs the reverse signal frem the SI3 (CN1-43) input termi-
(See note 2 ) | nal
; D Inputs the reverse signal from the S14 (CN1-44) wnput termi-
(See note 2 } | nal
i E Inputs the reverse signal from the SIS (CN1-45) input termi-
(See note 2) | nal
F Inputs the reverse signal from the SI6 (CN1-46) input termu-
* (See note 2) | nal
Pn50A 2 fP-CON Signal |{OtoF Same as above 1 81
Mapping (P con- | (See note 2}
trol when low )
3 P-OT Signal CtoF Same as above 28R
Mapping (Over- | (See note 2)
travel when
high )
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User Digit Name Setting Contents Factory
Constant | Place Setting
Pn50B 0 N-OT Signal OtoF Same as above 3 SI3

Mapping (Over- | (See note 2)
travel when

high )

| /ALM-RST Sig- [OtwoF Same as above 4 §14
nal Mapping (See note 2)
(Alarm reset
when low )

2 /P-CL Signal CwoF Same as above 5 SI5
Mapping {See note 2)
(Torque control
when low)

3 /N-CL Signal OtoF Same as above 6 Sl6
Mapping {See note 2 )
{Torque control
when low )

Pn50C 0 /SPD-D Signal OtwF Same as above 8 OFF

Mapping (Inter- | (See note 2)
nal Set Speed
Selection}

1 /SPD-A Signal (0w F Same as above 8 OFF

Mapping (Inter- | (See note 2 )
nal Set Speed
Selecuon)

2 /SPD-B Signal OtwoF Same as above 8 OFF
Mapping (Inter- | (See note 2 )
nal Set Speed

Selection)

3 /C-SEL Signal OwoF Same as above 8 OFF
Mapping (Con- | {See note 2)
trol Mode
Switchung)

Pns0D 0 [ZCLAMP S1g- |OwF Same as above 8 OFF

nal Mapping (See note 2 )
(Zero Clamping)

1 AINHIBIT Signal [OwF Same as above 8 OFF

Mapping (Disab- | (See note 2 }
ling Reference

Pulse)

2 /G-SEL Signal OtoF Same as above 8 OFF
Mapping (Gain | (See note 2}
Switching)

3 (Reserved) OtoF Same as above 8 OFF

(See note 2)

Note 1. When Pn50A 015 set to O for the SGDB Servopack. only the }ollowmg modes are compatible Pn30A 1=7,
PnS0A 3=8, and Pn30B 0=8

2 Userconstant setiings 9 and A to F can be used for the new version of the SGDM Servopacks (SGDM-[JDA)
only
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B.4 Output Signal Selections

The following list shows output signal selections and their factory setungs

User Digit Name Setting Contents Factory
Constant Place Setting
Pn50E 0 /COIN Signal 0 Disabled 1 801
Mapping
1 Outputs from the 8O1 (CN1-25, 26) output terminal
2 Outputs from the SO2 (CN1-27, 28) output termunal
3 Outputs from the SO3 (CN1-29, 30} output termunal
1 /N-CMP Signal |0t 3 Same as above 1 501
Mapping
2 /TGON Signal Oto3 Same as above 2 802
Mapping
3 /S-RDY Signal (0103 Same as above 3 503
Mapping
Pn50F 0 /CLT Signal Ot 3 Same as above 0 Not
Mapping used
1 /VLT Signal Oto3 Same as above
Mapping
2 /BK Signal Map- | 010 3 Same as above
ping
3 fWARN Signal O3 Same as above
Mapping
Pn510 0 /NEAR Signal Oto3 Same as above
Mapping
1 Reserved Gto3 Same as above
2 Not used 0 -~ 0
3 Not used 0 - 0
Pn512- G Output Signal 0 Output signal 1s not reversed 0 Not
Reversal for reversed
:ﬁlz(gm 25 | Ourtput signal 1s reversed
i Output Signal 0 Output signal 1s not reversed 0 Not
Reversal for reversed
31%22(5‘\”'27 1 Qutput signal 1s reversed
2 Output Signal 0 Output signal 1$ not reversed 0 Not
Reversal for reversed
:3133%5!\]-29 ] Output signal is reversed
3 Not used --- - 0
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*  These user constants are supported by the new version of the SGDM Servopacks (SGDM-[JDA) only
Note 1. When more than one signal 1s aliocated to the same output circunt. data 1s output using OR logic

2. Depending on the control mode, undetected signals are treated as OFF For example, 1n the speed control
mode, the /COIN signal 1s treated as OFF

3. Types of /WARN signals Overload and regenerauve overload



B 5§ Awxihary Functions

B.5 Auxiliary Functions

The following list shows the available auxihary functions

User Constant Function
Fn000 Alarm traceback data display
Fn0o1 Rigidity setuing during online autotuning
Fno02 JOG mode operation
Fn003 Zero-point search mode
Fn004 (Reserved censtant)
FnQ05 User constant settings innahzation
FnQ06 Alarm traceback data clear
FnQ07 Wnung to EEPROM inertia ratio data obtained from onhine autotunming
Fn008 Absolute encoder mulu-turn reset and encoder alarm reset
Fn009 Automatic tuning of analog (speed, torque) reference offset
FnOOA Manual adjustment of speed reference offset
FnoOB Manual adjustment of torque reference offset
FnooC Manual zero-adjustment of analog monitor output
FnooD Manual gain-adjustment of analog momtor output
FnOOE Automatic offset-adjustment of motor current detection signal
FnOOF Manual offset-adjustment of motor current detection signal
FnOo10 Password setting (protects user constants from being changed)
FnC11 Motor models display
Fn012 Software version display
Fn013’ Multiturn hmit setting change when a Multuturn Limut Disagreement Alarm (A CC) occurs

*  This user constant 1s supported by the new version of the SGDM Servopacks (SGDM-[JDA) only
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B.6 Monitor Modes

The following list shows monitor modes available

User Constant Content of Display Unit Remarks
Un000 Actual motor speed r/min -
UnGo1 Input speed reference rfmin -—
Un002 Internal torque reference % Value for rated torque
Un003 Rotation angle 1 pulse Number of pulses from the ongin
Un004 Rotauon angle 2 deg Angle from the ongin (electnical angle)
Un005 Input signal monitor ---
Un006 Cutput signal monitor --- .-
Un007 Input reference pulse speed t/min ---
Unoo8 Error counter value reference Amount of position error
units
Un009 . Accumulated load rate % Value for the rated torque as 100%
Dusplays effective torque in 10-5 cycle
Un00A Regenerative load rate % Value for the processable regenerative power as
100%
Displays effecuve torque 1n 10-5 cycle
UnooB Power consumed by DB resistance | % Value for the processable power when dynammc
brake ts apphied as 100%
Displays effective torque in 10-s cycle
Un0oC Input reference pulse counter - Displayed 1 hexadecimal
Un0oD Feedback pulse counter - Dasplayed 1n hexadecimal
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Thus appendix lists the new functions added for the SGDM-CJDA (new
Version)

C 1 Additional Functions for SGDM-IDA
(New Version) ....... ..... ...... C-2
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C.1 Additional Functions for SGDM-IDA (New Version)

In the new version of SGDM Servopacks (SGDM-CIDA). the memory capacity of the control board

has been increased, control algorithms 1n the CPU have been improved to increase speed, and CPU

functions have been improved The main changes that have been made are listed 1n the following

table

The capacity of applicable Servomotors has also been increased to 7 5 kW The Servomotor capac-
ity range for SGDM-[1D Servomotors 1s from 30 W10 3 0 kW

Table C.1. Addional Functions for SGDM-(1DA (New Version)

Additonal Function Outline Related |
; Section |
; 1
: Speed Feed-forward Funcuon A speed feed-forward reference using an analog voliage can be addedusing 529 |
the speed reference (V-REF) i position control mode '
Torque Limiting via Analog Voltage, - A torque Limit function using an analog voltage reference can be enabled 5211
Function 2 when the /P-CL or /N-CL signal 15 ON |
i Sequence Input Signal Polarity Re- | The polanty of the valid sequence mnput signal logic can be reversed 533
*versal
Sequence Output Signal Polanty Re- : The polanty of the valid sequence output signal logic can be reversed 534
versal
Multiturn Limit Setung An upper limit can be set for the multiturn data when an absolute encoderis | 576
used Although this function was descnibed 1n the previous version of this
manual, the SGDM-_D Servopacks did not support 1t
i Mulutum Limit Disagreement Alarm , An alarm (A CC)1s generated when the multiturn limit setting 1o the encoder (57 6
Detection 1s not the same as the setting in the Servopack
Position Reference Average Move- ;A filter can be applied inside the Servopack to a constant-frequency posiion |61 2
ment Filter reference pulse Ether an average movement filter or the previous accelera-
non/deceleration filter can be selected
H |
Notch Filter -Thas filter can be used 1o control vibration occurring at a specific frequency n j6 1 6

the machine In comparnison to the previous torque reference filter, the attenu-
ation characteristics of the notch filter near the set frequency 1s better, making
11t effective in controlling vibration at a specific frequency
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