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Preface 

Preface 

Based on Yaskawa servo manufacturing technology and servo application technology accumulated 

over the last half a century, Yaskawa has launched the AC Servo Series that, together with its rich line 

of products, meets the needs of the modern needs of FA and FMS in their application to machining 

tools and robots. 

AC servos not only provide stable, highly accurate, and high-speed response control even unde; ad- 

verse environments, but also provide such features as easy application, flexibility, and easy maintain. 

  he new Yasakawa AC Servos can be used in various sei-vo fields, includ~ng machining tools and ro- 

bots. 

Features - 

The highest available power rates and response in this class of servo. 

Compared with conventional products, these setvomotors are approximately 113 both in volume 

and weight and Servopacks are approximately 114 in volume. 

The book-shape Servopacks can be used with either incremental encoders or absolute encoders. 

Positioning by the serial commun~cations 

Electronic gear function provided. 

For incremental encoders, there are now only 9 lines to wlre between the motor and encoder (pre- 

viously: 15 lines). I 

Improved environmental resistance by us-ing varnish coating. 



General Precautions 

The diagrams in this manual may be indicated wrthout covers or safety shields to show de- 
- tails. Be sure to restore covers or shields before operating the Units and run the Units accord- 

ing to the instructions descnbed in this manual. 

Any rllustrations, photographs, or examples used in this manual are provided as examples 

I -  - only and may not apply to all products to which this manual is applicable. 

0- The products and specifications descrrbed in this manual or the content and presentation of 
the manual may be changed without notice to improve the product and/or the manual. A new 
version of the manual will be released under a revised manual number when any changes are 
made. 

-When ordering a new copy of the manual due to damage or loss, contact your Yaskawa dealer 
- or the nearest Yaskawa sales office and provide the manual number shown on the front cover. 

Yaskawa assumes no responsibilities for products that are modified by users. - 



Safety Notlces 

Safety Notices 

The following conventions are used to indicate precautions in this inanual. Failure to heed precautions 

provided in this manual can result in serious or possibly even fatal injury or damage to the products 

-or to related equipment and systems. 

WARNING 

Caution 

lndicates precautions that, if not heeded, are likely to result in loss of life or serious injury. 

lndicates precautions that, if not heeded, could result in relatively serious or minor injury, 
damage to the product, or f a h y  operation. 
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Safety Precautions 

Safety Precautions 

Checking Products upon Delivery 

Caution 

Always us; the Servomotor and Servopack in one of the spec~fied combmahons. 

Not doing so may cause fire or malfunction. 

Installation 

A Caution 

Doing so may result in electric shock or fire. 

- 

Wiring 

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

Connect the ground terminal to a class-3 ground (100 R or less). 

Improper grounding may result in electnc shock or ire. 

Caution 

. - 

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

- I Domg so may result in Injury or fire. 

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

I Not doing so may result in fire. 

Operation 

WARNING 

Never touch any rotating motor parts wh~le the motor is runnmg. 

Doing so may result In injury. 



/i\ Caution 

8 Conduct tr~al operat~on on the Servomotor alone w~th the motor shaft d~sconnected from ma- 
chme to avoid any unexpected acc~dents. 

- - 
Not doing so may result In ~njury. 

Before startmg operatlon with a machme connected, change the settrngs to match the user's 
constants of the machine. 

Starting operation without matchmg the proper settmgs may cause the machme to run out of 
control or malfunct~on. - 

8 Before startmg operatlon with a machme connected, make sure that an emergency stop can be 
apphed at any t~me. 

Not doing so may result in Injury. 

Do not touch the heat smks dur~ng operatlon. 

Dorng so may result inburns due to h~gh temperatures. 

I Maintenance and Inspection 

WARNING 

Never touch the m ~ d e  of the Servopacks. - 

Domg so may result In electr~c shock. 

Do not remove the panel cover whde the power IS ON 

Doing so may result In electr~c shock. 

Do not touch termmals for five mlnutes after the power IS turned OFF. 

Residual voltage may cause electnc shock. 

Caution 

Do not d~sassemble the Servomotor. 
- 

Domg so may result in electnc shock or Injury. - - 

'8 b o  not attempt to change wmng while the power IS ON. 

Domg so may result in electf~c shock or Injury. 



Safety Precautions 

Warning Label 

Grounding Label 

Warning Label 

Grounding Label 

Warning Label and Grounding Label 
Sticker Attachment Positions 
(Servopac k) 
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Configuration and Model Numbers 

1 .I Configuration 

Servopack Digital Operator 



1 2 Model Numbers 

1.2 Model Numbers 

1.2.1 Servomotor Model Numbers 

SGM - 01 A 

&Series Servomotor I 
SGM: SGM Servomotor 
SGMP: SGMP Servomotor 

(cube type) 

Rated Output (Motor Capacity) - 
SGM Type Only 
A3: 30 W A5: 50 W 
SGM and SGMP Types 
01 : 100 W 02: 200 W 03: 300 W 
04: 400 W 08: 750 W 

Supply Voltage 

L Options 
8: With brake 
D: With brake and shaft seal 
P: Drip-proof 
S: With shaft seal 

Shaft Specifications 
2: Straight without key 
4: Straight with key 

Design Revision Order 

Encoder Specifications 
Standard 
3: 2048 PIR incremental encoder 
W: 12-bit absolute encoder 
Not Standard 
5: 2000 PIR incremental encoder 
S: 15-bit absolute encoder 

1.2.2 Servopack Model Numbers 

SGD-01 A H - P  

= - T  
1 ~ 

&Series SGD Servopack 

Rated Output (Motor Capacity) 
A3: 30W A5: 50W 01: 100W 
02: 200 W 03: 300 W 04: 400 W 
08: 750 W 

Supply Voltage 

' T  L Applicable Motor 
Blank: SGM Servomotor 
P : SGMP Servomotor 

Model 
H: Position controllserial communications 
P: Position control 
S: Speedltorque control 





Ratings and Specifications 

Thls chapter provides ~e;vomotor ratings. specifications. and torque-speed 
characteristics. as well as Servopack ratings and specifications . 

. 2.1 RatingslSpecifications for 200-VAC SGM Servomotors ........ 2 2 
. 2.1.1 Ratings and Specifcations ............................................. 2 2 

. ........ 2.2 RatingslSpecifications for 100-VAC SGM Servomotors 2 5 
. 2.2.1 Ratings and Specif~cations .............................................. 2 5 

. 2.3 RatingsISpecifications for 200-VAC SGMP Servomotors ...... 2 8 
. 2.3.1 Ratings and Specifications .............................................. 2 8 

. 2.4 RatingsISpecifications for 100-VAC SGMP Servomotors ...... 2 11 
. 2.4.1 Ratings and Specifications ............................................. 2 11 

. 2.5 Servopack Ratings and Specifications ....................... 2 14 

.. ........ . 2.6 Standard Servodrives ................... ... ..; 2 16 



Ratings and Specifications 

2 1 1 Ratings and Specifications 

2.1 RatingsISpecif ications for 200-VAC SGM Servomotors 

. - 
2.1 .I Ratings and Specifications 

Time Rating: 
Enclosure: 

Excitation: 
Insulation Class: 

Ambient ~em~erature 
Drive Method: 

Vibration Class: 

Amblent Humidity: 

Mounting: 
Withstand Voltage: 
Insulation Resistance: 

Continuous 

Totally enclosed, self cooled 
Permanent magnet 

Class B 
0 to 40°-C 

Dlrect drive 

15 pm or below 

20% to 80% (with no condensation) 
Flange method 

1500 VAC 
500 VDC, 10 Ma mln. 



2 1 Ratings/Spec~fications for 200-VAC SGM Servomotors 

Table 2.1 200-VAC SGM ~ervomotor~~at in~s and Specifications 

SGM Servomotor Type: SGll 
Rated Out~ut*' 

3ated Torque*' *2 

lnstantaneous Peak - 

rorque*l 

3ated Current*l A (rms) 
A (rms) nstantaneous Max Current*' 

hated Speed*' rlmin 

nstantaneous Max Speed*' 
Torque Constant*' 

rlmin 

. . 
kgf .cmlA 2.60 2.92 4.i 6 
(rms) 

Moment of 
Inertia [JM] 

Incremental (=~D2~/4)kg 0.021 0.026 0.040 
encorder, no .ma x lo4 x104 x1w4 
brake oz-in-s2xl o4 0.288 0.368 0.576 
Incremental (=G~2~/4)kg 0.030 0.035 0.049 
encorder, .& xlo4 x104 x10-4 
with brake - 0 z . ~ ~ . ~ 2 ~ 1 0 - 3  0.408 0.488 0.696 
Absolute (=GD2M14) kg 0.046 0.051 0.065 
encorder, no .m2 x lo4 x lo4 x lw4 
brake % oz.in-s2xl o4 0.640 0.720 - 0.928 

Absolute (=G~~hn/4)kg 0.055 0.060 0.074 
encorder, .m2 x lo4 xlo4 x104 
with brake oz.in.s2x1 0-3 0.760 0.840 ' 1.048 

lnductive Time Constant ms . 11.5 1 1.8 11.9 1 5.4 1 6.4 113 I 

1 

Note 1. These Items and torque-motor speed character~st~cs quoted In comb~nat~on with a Servopack are at an arma- 
ture windmg temperature of 100°C Other values quoted at 20°C. All values are typical 

Rated Power Rate*' 

Rated Angular 
A~celeration*~ 
Inertia Time Constant 

2. Rated torques are contmuous allowable torque values at 40°C w~th a 250 x 250 x 6 (mm) (9.84 x 9.84 x 0.24 
(in.)) heat sink attached. 

3. When a motor is fitted with a shaft seal, use the following reduction ratings because of the higher fr~ct~on 

kW/s 

rad/s2 

ms 

- torque. 

4.36 

45200 

1.5 

9.63 

61 200 

0.9 

08A 
95 

SGM- 
Reduction Rating (%) 

25.4 
79500 

0.5 

A3A 
70 

04A 
95 

ASA 
80 

32.8 

51 800 

0.4 

01 A 
90 

84.6 

66600 

0.3 

02A 
90 

85.1 

35600 

0.3 



Ratings and specifications 

2.1 1 Ratings and ~~ecifications 

- - - 200MIC SGM-Servomqtor Torque-Motor Speed Characteristics 

Motor 
Speed 
(rlmln) 

Motor 
Speed 
(rlmin) 

" 0 0.15 0.3 '0.45 0.6 
Torque (Nem) 

0- - - 20 40 60 
Torque (ozem) - 

- -- 

-.Motor 
Speed 
(rlmln) 

Motor 
Speed 
(rlmin). 

" 0 0.25 0.5 - 0 75 1 
- Torque (Nem) 

I I 1 I 

0 50 100 150 - 

Torque (Nem) 
I I 1 I 

- 0  -100 200.- 300- 
Torque (omn) 

4000 - 4000 

3000 - 3000 
Motor ' Motor 
Speed Speed 
. (rlmln) 2000 (rlmln) 2000 

- 1000 1000 

O 0 1 2 3 4  ' 0  2 - 4  6 8 
Torque (Nem) Torque (Nem) 

I I I I I I I I 

0 200 400 600 0 400 800 1200 
Torque (ozm) Torque (0z.m) 

A: Continuous Duty Zone 
B: Intermittent Duty Zone 



2 2 Rat~ngdSpecificat~ons for 100-VAC SGM Servomotors 

2.2 RatingsISpecifications for 1 00-VAC SGM Servomotors 

2.2.1 -Ratings and Specifications 

Time Rating: - Continuous 

~nclosure: , 

Excitation: 

Totally enclosed, self cooled - - 8  

Permanent magnet 

Class B - 

0 to 40°C 

Insulation Class: 

- Ambient Temperature. 

Drive Method: 

- Vibration Class: - 

Ambient Humldity : 

Mounting: 

Withstand Voltage: 

Insulation ~esistance: 

Direct drive 

15 pm or. below - 
2 $1 

20% to 80% (with no condensation) 

Flange method - - ,  

1500 VAC 

500 VDC, 10 M a  min. 



Ratings and Specifications 

2 2 1 Ratings and Spec~ficat~ons 

- Table 2.2 100-VAC SGM Servomotor Ratings and Specifications - - 

SGM Servomotor Type: SGM- 
Rated Output 

Rated Torque * I  *2 

lnstantaneous Peak Torque *' 

Rated Current 
lnstantaneous Peak Current 
Rated Rotation Speed * I  
Max. Rotation S~eed  

A (rms) - - 1 0.63 1 0.9 
A (rms) 1 2.0 1 2.9 

Torque Constant *' 
kgf .cm/A (rrns) 

Incremental 
encorder, no 
brake 

l ncremental 
encorder, w~th 
brake 

Moment of 
Inertla [JM] 

Absolute 
encorder, no 
brake 

Absolute 
encorder, with 
brake 

Note 1 These Items and torque-motor speed character~st~cs quoted In comb~nat~on with a Servopack are at an arma- 
ture w~nd~ng temperature of 100°C. Other values quoted at 20°C. All values are typ~cal. 

I 

Rated Power Rating * I  
Rated Angular Accelerat~on *I 
Inertia Time Constant 
Inductive Time Constant 

2. Rated torques are continuous allowable torque values at 40°C w~th a 250 x 250 x 6 (mm) (9.84 x 9.84 x 0.24 
(in.)) heat sink attached. 

3. When a motor is fitted w~th a shaft seal, use the follow~ng reduction ratlngs because of the h~gher fx-lctlon 
torque. 

kWIS 
rad/s2 
ms 
ms 

4.36 

45200 

1.6 

1.3 

038 
90 

9.63 

61 200 

0.9 

1.6 

028 
90 

01 B 
90 

SGM- 
Reduction Rating (%) 

47.3 

49700 

0.3 

5.3 

25.4 

-79500 

0.6 

1.6 

A3B 
70 

32.8 

51 800 

0.4 

5.7 

A5B 
80 



2 2 Rat~ngs/Spectficat~ons for 100-VAC SGM Servomotors ' 

1 00-VAC SGM Servomotor Torque-Motor Speed Characteristics 

Motor 
Speed 
(rlmm) 

Motor 
Speed 
(rlmin) 

Motor 
Speed 
(rlmin) 

0 0.1 0 2 0.3 0.4 - 
Torque (Nem) 

0 20 40 60 . 
Torque (ozwin) . 

" 0 0 25 0.5 0.75 1 
Torque (Nem) 

* 
0 50 100 150 

Torque (ozw) 

" 0 1 2 3 4  
Torque (Nem) 

Motor 
Speed 
(rlmin) 

" 0 0.15 0.3 0.45 0.6 
Torque (Nem) 

I I I 1 I I 

0 20 40 60 80 100 
Torque (ozem) 

4000 

Motor 
3000 

Speed 
(rlmm) 2000 

1000 

0.5 1 1.5 
Torque (Nem) 

0 100 200 300 
Torque (oz~in) 

A: Continuous Duty Zone 
B: Intermittent Duty Zone 

0 200 400 600 
Torque (ozein) 



Ratings and Specifications, 

2 3 1 Ratmgs and ~~eclficatmns- - 

2.3 ~atingsl~pecifications -for 200-VAC SGMP Servomotors 

2.3.1 Ratings and Specifications 

- &- . 
Time Rating: :- ~ontinuous - 

Enclosure: ':, -' , Totally enclosed, self cooled 
Excitation: - perbanen t magnet 

~nsulation Class: Class B 
.. Ambient Temperature 0 to 4 0 0 ~  

C r 

- Drlve Method: Direct drive I - 

Vibration Class: 15 p.m:or below 
- - Ambient ~um-idity: 20% to 80% (with no condensation) 

Mounting: Flange method 
Withstand Voltage: . .  1500 VAC 

- Insulation Resistance: 500 VDC, 10 MR min. . 
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2 3 Rat~ngsISpec~ficot~ons for 200-VAC SGMP Servomotors 

Table 2.3 200-VAC SGMP Servomotor Ratings and Specifications 

SGMP Servomotor Type: SGMP- 
Rated Output 

Rated Torque * I  *2 - 

lnstantaneous Peak Torque 
1 

~ a t e d  Current 

I I I I I 

Rated Rotation Speed I rlmin 1 3000 I 

W 
N.m 
oz-in 
N.m 
ozin 
A (rms) . . 

lnstantaneous Peak Current - 
1 

kgf-cmlA (rms) 
(=GD2 M/4) 
kg.m2 
oz.in.s2xl 0-3 

A (rms) 

Max. Rotation Speed 
Torque Constant *l 

Incremental 
encoder, with 
brake 

rlmin 

N-m/A (rms) 

Moment of 
Inertia 

Absolute - 
encoder, no 
brake 

4500 

0.392 1 0.349 1 0.535 1 0.641 

Incremental 
encoder, no 
brake 

Absolute 
encoder, with 
brake ~z. in .s~x lO-~ - 1.81 4.70 6.66 36.1 

kW1s l5.7 19.4 46.8 26.9 
radls 49200 30500 36700 11 300 

Rated Power Rate * I  
Rated Angular Acceleration 
*1 

lnertia Time Constant 

lnduciive Time Constant 

Note 1. These Items and torque-motor speed characteristtcs quoted in combination with a Servopack are at an arma- 
ture winding temperature of 100°C. Other values quoted at 20°C. All values are typtcal. 

2. Rated torques are continuous allowable torque values at 40°C wrth the specrfied heat slnk attached. 
Heat slnk dimensions 01 A, 02A, 04A: 250 x 250 x 6 (mm) (9.84 x 9.84 x 0.24 (~n)) 

08A. . . . . . . . . . . 300 x 300 x 12 (mm) (1 1.81 x 11.81 x 0.47 (rn)) 

3. When a motor IS fitted wtth a shaft seal, use the followtng reductton rattngs because of the hlgher frrction 
torque. 

SGMP- 
Reduction Rating (%) 

01 A 
90 

02A 
90 

04A 
95 

0 8 ~  
95 
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2 3 1 Ratings and Specifications 

200-VAC SGMP Servomotor Torque-Motor Speed Characteristics 

SGMP-01 A SGMP-02A 

Motor 
- 3000 

Speed 
(rimln) 2000 

Motor 
Speed 
(rimin) 

"0 0 5  1 1 . 5  2 
Torque (Norn) 

u 0 0.2 0.4 0.6 0 8 
Torque (Nom) 

0 100 200 300 
Torque (ozom) 

0- 40 80 120 
Torque (omn) 

3000 
Motor 
Speed - 
(rimm) 2000 

" 0 2 4 6 8  - - 
Torque (Nom) - 

I " " "  

0 400 800 - 1200 

" 0 1 2 3 4  
Torque (Nom) 

0 200 400 600 
Torque (ozoin) Torque (oz0in)- 

A: Continuous Duty Zone 
B: Intermittent Duty Zone 



2 4 Rat~ngs/Specifications for 100-VAC SGMP Servomotors 

2.4 RatingsISpecif ications for 100-VAC SGMP Servomotors 

2.4.1 Ratings and Specifications 

Time Rating: 

Enclosure: 

Excitation: 

Insulation Class: 

Ambient Temperature 

Drive Method: 

Vibration Class: 

Ambient Humld~ty: 

Mounting: 

Withstand Voltage: 

Insulation Resistance: 

Continuous 

Totally enclosed, self cooled 

Permanent magnet 

Class B 

0 to 40°C 

Direct drive 

15 pm or below 

20% tb 80% (with no condensation) 

Flange method 

1500 VAC 

500 VDC, 10 MR min. 



Ratings and Specifications 

2 4 1 Ratmgs and Specifications 

. - ... - Table 2.4 -10GVAC SGMP Servomotor ~ a t i n ~ s  and Specifications - 

SGMP Servomotor Type: SGMP- 
Rated Output*' I W  

Rated Current*'- - , I A (rms) 12.2 

01 B 
100 

Rated ~orque*' *2 

Instantaneous Peak Torque*' * 

- 

Instantaneous Peak Current*l - .IA(rms) 17.1 

N-m - - 

oz-in 

N-m 
oz in 

Torque Constant*' 

0.31 8 

45.1 

0.96 
135 - 

Rated Rotat~on Speed*' - 

Max. Rotation-Speed*' 

1 N m/A (rms) 1 0.160 1 0.258 1 0.246 - - -1 

Moment-of Inertia 

r/min - 

r/mm :- 

3000 

4500 

Incremental encoder, 
no brake - . 

- - 

Absolute encoder, no (=GD 2d4) 0.090 
brake I-kg-m2 I xlo4 I 

Incremental encoder, 
with brake 

a - 

(=GD 2M/4) - - 
kg:m2 

oz.in.s2xl o4 

Rated Power Ratee1 -- 

(=GD 2M/4) . 
- kg m2 
ozms2x1 0-3 - 

Absolute encoder, 
with brake 

I I 

Rated Anaular Acceleration*' I radls 1 49200 1 30500 127500 - I- 

0.065 
xlw4 
0.91 7 . 

Inertia Time Constant I ms 1 0.8 1 0.7 1 0.4 I 

0.1 03 
x104 - 

1.46 

(=GD 2d4) 
kg.m2 

oz 1n.s*x1 o - ~  

Inductive Time Constant I ms 1 3.6 16.3 - 1 8.5 I 

0.209 
x-lo4 
2.96 

Note I .  These Items and torque-motor speed character~st~cs quoted In combmat~on w~th a Servopack are at an arma- 

0.347 
x10-4 
4.92 

0.307 
XI@ 
4.35 

0.128 
xlo4 
1.81 

ture windmg temperature of iOO°C. Other values quoted at 20°C. All values are typ~cal. 

2. Rated torques are continuous allowable torque values at 40°C w~th a 250 x 250 x 6 (mm) (9.84 x 9 84 x 0.24 
(in )) heat smk attached. 

3. When a motor IS fitted w~th a shaft seal, use the following reduction ratmgs because of the h~gher fr~ct~on 
- -torque. 

0.445 
XI@ 
6.31 

0.332 
x104 
4.70 

0.470 
XI@ 
6.66 

SGMP- - 

Reduction Rating (%) 

01 B 
90 

- 028 - 

90 

03B 
95 



2 4 Ratings/Speclficat~ons for 100-VAC SGMP Servomotors 

100-VAC SGMP Servomotor Torque-Motor Speed Characteristics 

4000 

Motor 
3000 

Speed 
(rlmln) 2000 

1000 

n 

Motor 3000 

Speed 
(rlmln) 2000 

" 0 0.2 0 4 0.6 0.8 
- Torque (Nom) 

" 0  0.5 1 1.5 2 
Torque (Nom) 

I 

0 50 100 
Torque (oz;in) 

- % 

. ;SGMP-O3B ' 

. .  - 
I ' I I I I ,  

0 100 200 300 
Torque (ozw) 

4000 
- - 

3000 
Motor 
Speed 
(rimin) 2000 

1000 

O o  1 2 3 , 4  
- - Torque (Nem) 

I ' I I I , ,  

0 ' 200 400 600 

- - 
Toque ( o ~ l n )  

A: Continuous Duty Zone 
B: Intermittent Duty Zone 



Ratings and Specifications . 

2.5 Servopack Ratings and Specifications - 

- 
The ratings and specifications for the SGD Servopack=iire shown below. Refer to them as required 
when selecting a Servopack. Refer to the specifications listed in the table for combination with the 

appropriate type of Servomotor. 
. - 

-  able 2.5 Servopack and Applicable Servomotors . 

200VAC ' 100 VAC 

A3AH A5AH O1AH 02AH 04AH- 08AH A3BH A5BH O1BH 02BH 03BH 

30 50 100 200 400 750 30 50 100 200 300 
(0.04) (007) (0.13) (027) (053) (1.01) (0~04) (0.07) (0.13) (0.27) (0.40) 

A3AO A5AO 01AO 02AO 04AO 08AO A380 A5BO 01BO 0280 0380 
9 - 

30 50 100 200 400 750 30 50 100 200 300 
(0.04) (0.07) (013) (0.27) (053) (1.01) (0.04) (0.07) (0.13) (027) (0.40) 

Voltage 

SGD Servo~ack 

Max. Applicable Motor Capac~ty W 
:HP) 

Motor 2ombinecj- - 
Specifcations 

Type: 
SGM- 

Motor Ca- 
pac~ty W 
(HP) 
Rated1 300014500 rlmin -300014500 rlmm 
Max. Motor 
Speed 

Apphcable 
encoder 

Incremental encoder 2048 PIR or 2000 PIR, absolute encoder 1024 PIR - 

I 

Allowable 1 0 63 0.78 1 20 3.69 3.82 13.4 0.63 0.78 1.20 
0) (11.0) (17.0) (52.2) (54 1) (189) (8 80) (11 .O) (17.0) Load Iner- I tia*' 

Continuous Output 
Current 

Smgle-phase 200 to 230 VAC, +lo% to -1 5%, - Smgle-phase 100 to 11 5 VAC*2, 
50160 H z * ~  I +lo% to -1 5%,50160 Hz 

Power Supply 
I I 

Control Method 1 Srngle-phase, full-wave rect~ficatron IGBT-PWM (sine-wave driven) 

Feedback Incremental encoder 2048 PIR or 2000 PIR, absolute encoder 1024 PIR 

0 to 5s0c*3 Location Ambient I Temp. 
-- - 

Storage ( -20 to +8S°C 
Temp. 

Ambient/ 
Storage 
Humid~ty 

V~brationl 
Shock Re- 
sistance 

90% or less (w~th no condensat~on) 

4.911 9.6 m/s2 (0 512G) 

Book (Base-mounted) Structure 

Approx. Mass kg (Ib) 

KO 450rlmm. (Setting resolution: 1 rlmin.) 

0 to 100% (Settrng resolution: 1 %) 

Performance Bias Setting 

Feed Fonnrard Com- 
pensation 

Position Complete I 0 to 100 reference un~ts 
Width settings Reference un~t: M~n~mum un~t of position data which moves the load 



2 5 Servopack Ratmgs and Speclficatlons 

I/O Signals 

Voltage I 200 VAC I 100 VAC 

A 

Dynam~c Brake ( Operated automatically with main power OFF or a servo alarm 

- 
Serial Communica- 
tions 

Sequence Input 

Sequence Output 

External ~egeneratlve Resistor Unit I Required when exceeding the allowable load Inertia*' 

I 

Function: Position reference input, user constant setting Input, confirmation output, output for all 
mon~tors 
Type of Communicabons: RS-422, asynchronous, 9600 baud communications speed, multi-drop 
for a maximum of 16 axes enabled 

Servo ON, P drive (or externai speed setting selection), forward run stop (P-OT), reverse run 
stop (N-OT), origln return deceleration LS (alarm reset when using an absolute encoder), 
current lim~t + selection (or JOG forward instruction), current limit - selection (or JOG reverse 
instruction) 

Dunng current hmit detection, pos~tloning complete, brake interlock, servo alarm, 3-b~t alarm 
codes 

Overtravel 

Protective Functions 

Indicators 

Note 1. Allowable load inertia ranges require no opt~onal External Regeneratwe Res~stor Unit. Values are 30 tlmes 

Dynamlc brake stop at P-OT, N-OT or deceleration stop 

Overcurrent, overload, overvoltage, overspeed, overrun prevention, orig~n error, CPU error, 
encoder error, overflow 

Alarm and power indicators (LEDs) 

Others 

the moment of inertiafor 30-W to 200-W Servomotors, and 20 tlmes for 300-W, 400-W and 750-W Servo- 

Digital Operator standard wlth optlons 

Brake interlock signal output, JOG run, electronic gear 

motors. 

2. Supply voltage should not exceed 230 V + 10% (253 V) or 1 15 V + 10% ((1 27 V). A step-down transformer 
is required ~f the voltage should exceed these values. 

3. Use withm the specified ambient temperature range. When enclosed In a box, the Internal temperature must 
not exceed the ambient temperature range. 



Ratings and Specifications 

- 2.6 Standard Servodrives - 

The rated current for the external terminal of the SGD Servopack, applicable power supply size, and 
peripheral equipment a lisied in the following table. 

- - -  - ~able2.6. .-SGM servomotor, SGD Servopack; and Peripheral Device combinations 

Recommended Noipe Power ONIOFF 
- Filter-*= Contactor - '- 

- - 

Applicable - 
Servo-motor 

Mo,del- 
. 

Applica- 
ble Nojse 
, Filter 
- (Refer- 
ence Dia- 

l gram) 

Servopack Model 
SGD- - 

Model Spec. 

(~ppitci- 
ble) 

- -. 
-3- 

LF- 205A 

- .  

Yaskawa 
HI- 15E5 (30 A), 
or the equ~valent . 

LF- 220 

q z z  
100W SGD-OIBH 

LF- 205A 100 
VAC 

LF- 210 

LF- 220 

Note 1 .  Values for the rated load 

2. Shut off characteristics (at 25°C): 200%: 2 s min., 700%: 0.01 s min. 

3. A Tokin Corp. noise filter available from Yaskawa Control Co., Ltd. is recommended. 



Servodrive Characteristics . 

This chapter provides characteristics of Servopacks and Servomotors . 

.............................. 3.1 Overload Characteristics .. ... 3 . 2 
* 

................................. 3.2 Starting and Stopping Time 3 . 3 

...................................... 3.3 Allowable Repeatability 3 4 . . 
3.3.1 Allowable Repeatability as Limited by the Servomotor ...................... 3 . 4 

.................. 3.4 ~arge-amplitude Frequency Characteristics 3 . 6 

................................. 3.5 Mechanical Characteristics 3 1 7 
.................................................... 3.5.1 Mechanical Strength 3 . 7 

........................ 3.5.2 Allowable Radial Loads and Allowable Thrust Loads 3...7 
................................................ 3.5.3' Mechanical Tolerances 3 . 8 

........................................... 3.5.4 Direction of Motor Rotation .. : 3 . 8 
.................................................... 3.5.5 Impact Res~stance 3 . 9 

................................................... 3.5.6 V~bration Resistance 3 . 10 
........................................................ 3.5.7 Vibration Class 3 . 10 



Servodrive Characteristics 

3.1 Overload Characteristics 

The Servopack has a built-in overload protective function to protect the Servopack and Servomotor 

from overload. Allowable power for the Servopack is therefore limited by the overload protective 

function as shown below. 

The overload detection level quoted under hot start conditions at a motor ambient temperature of 

40°C cannot -be modified. - 

Operating time (s) 

100 200 300 

Motor rated current (%) 

Figure 3.1 Overload Characteristics 



3 2 Startlng and stopping T ~ m e  

3.2 Starting and Stopping Time 

The motor starting (tr) and stopping time (tf) with a constant load are calculated using the following 

equations. Motor viscous torque and friction torque have been ignored. 

Starting time: fr = 104.7 x N R ( J ~  + JL) [ms] 
Kt . IR(a16) 

Stopping time: ff = 104.7 x NR(JM' + jL) [mr] 
Kt I,(a + p) 

NR: Rated motor speed (rlmin) 

JM: Motor moment of inertia (kg@m2...(~~2M/4) 

JL: Load converted to shaft moment of inertia (kg@m2)...(~~2L14) 

Kt:- Motor torque constant (NamlA) - 

IR: Rated motor current (A) - 

a = 1 ~ 1 1 ~ :  Accelerationldeceleration current coefficient 

[Where Ip is accelldecel current (accelldecel current is a times the rated motor current) (A)] 

b = 1 ~ 1 1 ~ :  Load current coefficient 
' 

[Where IL IS the load torque equivalent current (load current is times the rated motor current) (A)] 
P 

Motor current 

Motor speed Time 

Figure 3.2 Motor Current - Motor Speed Timing Chart 
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3 3 1 Allowable ~ e ~ e a t a b i l i t ~  as Llmited by the Servomotor 

3.3 ~llowable Repeatability - 
* - - - Running and stopping-repedabil~t~ are limited by the Servomotor. 

3.3.1 Allowable Repeatability - -  - as - - Limited . . by the Servomotor 

Running and stopping repeatability vary with motor conditions, such as the load conditions and 

- - running time. A typical eximple is given below (See 3.2 Staiting and Sopping Time details on 

symbols.). 
- 6 

With Motor ldling or Stopped - 
- -  - 

I .  I 

The most common example is the operating cycle shown .in ~ 1 ~ .  3.3 where rms frequency for 
- motor armature current is lower than the rated motor current. If we assume that T is the operating 

cycle, then the range for T will-satisfy the~following~equation. 

12p(tr + tjj + I? -L~S  
T 2 

1 2 ~  [sl 

Find IR tr, and tf that satisfy the equation above when cycle time (T) is already known. 

Figure 3.3 
I .- - 

Motor Current - Motor Speed Timing chart 

Time 

Time - - 



3 3 Allowable Repeatability . - With Motor Stopped without Idling Except during Acceleration or 
Deceleration 

- The timing chart for motor armature current and motor speed is shown in Fig. 3.4. If we assume - 

that allowable repeatability is N (times per minute), the; N can be found using the equation gwen 
# - 

below. 
- 

N = 286.5 x Kt ' ( I /a  - /12/a3) Dimes per mmute] 
N ~ J M  + JL)  

Motor current 

Motor speed Time 
- - I 

Figure 3.4 Motor Current - Motor Speed Timing Chart 

1 With Motor Constantly Cycling through Acceleration, Idling, and 
Deceleration without Stopping 

The timing chart for motor armature current and motor speed is shown in Fig. 3.5. If we assume 

that allowable repeatability is N (times per minute), then N can be found using the equation given 

below. ' 

Kt IR 
N = 286.5 x (1 /a  - B2/a) [times per mrnute] 

N A J ,  + J L )  

Motor speed Time 

Figure 3.5 Motor Current - Motor Speed Timing Chart 



Servodrive Characteristr cs 

3.4 Large-amplitude Frequency Characteristics 

When looking at frequency. characteristics wlth a servopack and Motor combination, the motor 

speed amplitude is limited by the peak current through the servopack. The relationship between mo- 
tor speed (N) and frequency (f) is expressed using the equation given below. 

Motor current 
- t  

s t  

Motor speed 

Figure 3.6 Motor Current - Motor Speed Timing Chart 



3 5 Mechanical Charactenstics 

3.5 Mechanical Characteristics 

Mechanical Strength 

A Servomotor can withstand instantaneous peak torque on the output shaft of up to 300% of the 
motor rating. 

Allowable Radial Loads and Allowable Thrust Loads 
, 

The output shaft allowable loads for SGM and SGMP Servomotors are shown below. 

Use mechanical designs where thrust and radial loads do not exceed the values below during mo- 
tor operation. 

Table 3.1 Allowable Radial Loads and Allowable Thrust Loads for SGM and SGMP 
Servomotors 

I Allowable Radial Load Fr 1 Allowable Thrust Load Fs I 

I Encoder I Encoder 1 Encoder I Encoder I 

Servomotor 
TLpe 

Note Radral and thrust load limit values are the sum of the loads generated by the mo- 
tor torque and external loads applred to the shaft. 

[N (kgf)l 
With 

Incremental 
Reference Diagram With 

Absolute 

[N (kgf )I 
With 

Incremental 
With 

Absolute 
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3 5 4 Direction of Motor Rotation 

- 3.5.3 Mechanical Tolerances 

Tolerances for Servomotor output shaft and installation are shown in Table 3.2. 

Table 3.2 Mechanical Tolerances . - , - ,  

- Tolerance-(T.I.R.) (see note) ! Reference Diagram 
Perpendicularity betweenlhk flange 0.04 mm - 

face and output shaft . (0.0016 in) I - 

Run-out at the end of the shaft - 0.02 mm 

..- I 3 - 
Nbte T.I.R.' = Total indicator Reading -' 

= 3.5.4--Direction of. .Motor. Rotation - - 

- .  
Servomotor rotation when a forward run - command - is input is counterclockwise as viewed from - 

the load end-of the shaft. - 7 

.- Figure 3.7 - birect-ion of Rotation for Forward Run command Input 
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3 5 7 V~brat~on Class 

3.5.6 ~i bration Resistance 

The Servomdtor will withstand a vibration acceleration of 24.5 m/s2 (2.5 G) in the vertical, trans- 

verse, and longitudinal directions (See Fig.-3.-9) when the axis of the Servomotor is mounted hor- 
- - izontall y. 

- - 
I - 

- Longitudmal - 
Vertical t - 

Transverse 

\ -mk- Horizontal 

shaft 

- - - Figure 3.9 vibration Resistance Measurement 

- - 

3.5.7 Vibration class 

The vibration class of the Servomotor is 15 pm or below at the rated speed (See Fig. 3.10). 

V~bration measurement 

Figure 3.1 0 Vibration Measurement 



Configuration and Connections 

This chapter describes Servodrive configmations and connections . 

. 4.1 Internal Connection Diagram -. ............................... 
4.2 Main Circuit Terminals ...................................... 
4.3 Applicable Receptacles ..................................... 

.......................................... 4.3.1 1 CN Connector for 110 Slgnals 
............................................ 4.3.2 2CN Connector for Encoder 

............................... 4.3.3 3CN Connector for Serlal Communications 

4.4 Connecting an Incremental Encoder ......................... 
4.4.1 Typical Example ...................................................... 

........................................... 4.4.2 1 CN I/O Connector Terminals 

4.5 Connecting an Absolute Encoder ................... .. ...... 
4.5.1 Typical Example ...................................................... 

........................................... '415.2 1 CN I10 Connector Terminals 

............................................ 4.6 Output Circuits 

4.7 Connector Terminal Block Converter Unit for 1 CN ............ 
4.7.1 Application ........................................................... 

.............................................. 4.7.2 Connectlon Specifications 
4.7.3 Cable Specifications (Accessory for Connector Terminal Block Converter Unit) 

.......................... 4.8 2CN Encoder Connector Terminals 
.................................................. . 4.8.1 2CN Terminal Layout 

..................................................... 4.8.2 Applicable Cables 
............................................... 4.8.3 2CN Connectlon Method 

..................... 4.9 3CN Serial Communications Connectors 
4.9.1 3CN Terminal Layout .................................................. 

................... 4.9.2 3CN Connection Method and External Signal Processing 
................................... 4.9.3 3CN I10 Signals and Their Application 



Configuration and Connections 

4.1 Internal Connection Di-agram 
The internal connection diagram of the SGD-OH Servopack is given below. 

Figure 4.1 Internal Connection ~iagram for the Servopack 



4.2 Main Circuit Terminals 

Table 4.1 Main Circuit Terminals , 

I 

I Ground termma1 
I 

P, N I Regeneratrve Resrstor Un~t 1 termrnal 

Description 
Smgle-phase 200 to 230 VAC +I0/LIs%, 50160-Hz* 

Connect U to the red motor terminal, V to the -wh~te motor terminal, and W to 
the blue motor termrnal. 

Connect to the motor ground terminal (green) for grounding. 

Connect to a Regenerative Resrstor Un~t (External connection IS usually not 
needed.) 

Note For 100 V power supply: s ~ n ~ l e - ~ h a s e  100 to 1 15 VAC * l O ~ l s % ,  50160 Hz 

4.3 Applicable ~eceptacles - 

4.3.1 1CN Connector for I10 Signals 

Table 4.2 Specifications for Applicable Servopack VO Signal Receptacles - _ 

4.3.2 2CN Connector for Encoder- 

Specifications for Servopack 
Connectors , 

10236-52A2JL (Manufactured by 
SUMITOMO 3M), 36-P nght 
angle 

Table 4.3 Applicable Receptacle and Cable Specifications 

Applicable Receptacle Model 

Note This cable i s  ava~lable from Yaskawa. Refer to 10.4.2 Cable Specifications for more detalls on cables. 

Solder 
101 36-3000VE 

I 

Specifications for 
Servopack Connectors 

10220-52A2JL (Manufac- 
tured by SUMITOMO 3M), 
20-P nght angle 

4.3.3 3CN Connector for Serial Communications 

Table 4.4 Applicable Receptacle 

Case 
10336-52A0-008 

Manufacturer 
SUMITOMO 3M 

Cable Specifications 
(see note) 

See 10.4.2 Cable Speci- 
fications. 

Applicable Receptacle Model - 
Solder 

101 20-3000VE 

Specifications for Servopack 
Connectors 

1 7LE- 13090-27 (Manufactured by 
Dairchi Denshr Kogyo Co., Ltd.), 
9-pin right angle 

Case 
10320-52A0-008 - 

Applicable Receptacle Model 

Manufacturer 
SUMITOMO 3M 

Solder , 

17JE-23090-02 (D8B) , 

Case 
Prov~ded wrth receptacle 

Manufacturer 
Da~ich~ Densh~ Kogyo Co., 
Ltd. 



Configuration and Connections 

4 4.1 Typical Example 

4.4 Connecting an Incremental Encoder 
4.4.1 Typical Example 

~1 TI Single-phase 200 to 230 VAC Single-phase 100 to,ll5 VAC IM[:CB ) ------- 
0 Q ) OIL1 5%, 50160 Hz 50160 Hz 

- - 
- .  

N~~~~ filter Noise filter elim~riates external noise . 
- &- - 

I I Power 3 servo aiarm dispw 1 
For power supply ONIOFF 

yw- Attach a surge suppressor to the 
5Ry magnetic contactor and relays 

I+;-!: 
Controller for serial 

Servopack , - 
(SGD-000H) * v 

W 
communications 

R x D - m k 3  
- 

* RXD P*TXD 2 TXD 
(100 max3 encoder 

rn 
I 

T x D e i  [ \ R X D ~ ~  
I ~ R X D  4 RXD 

r~ TXD 

Correctly terminate the - ( end of the shielded cable 

, Servo ON with 1 Ry ON 

Reverse dnve prohibited with N - 9  OPEN 

Forward drive prohibited with P-LS OPEN 

3Ry ON with ongm deceleration LS 

Reverse current limit ON with 6Ry ON 

Forward current lim~t ON w~th 7Ry ON 

P control wrth 2Ry ON 

Reverse drive prohibited 

Forward drive proh~b~ted 

Deceleration LS 

REV current limlt ON 

FWD current limit ON 

Proportional control 

I - 
Servo alarm Optocoupler output 

- Maximum operatmg voltage 30 VDC . - 
Maximum operating current 50 mA - 

Brake interlock 

Positioning complete 

current limit in 
progress I Note 1. The capacity of each 

5Ry OFF with servo alarm - 

4Ry ON with servo ready 

8Ry ON with positioning complete 

9Ry ON dunng current limit 

output circuit is 50 mA 
max. or 30 VDC max. 

2. Signal output line Ip 
represents twisted-pair 
wires. 

Alarm code output [rB Open collector output 

AU)3 32 Maximum operating voltage 30 VDC 
Maximum operating current 20 mA - 36 FG 

3. I/0 power supply must 
be supplied by the user. 

Figure 4.2 SGD-C100H Servopack Connection 



4 4 Connecting an Incremental Encoder 

4.4.2 1 CN I10 Connector Terminals 

Terminal Layout 

Table 4.5 1 CN Terminal Layout 

Reference 
pulse mput 

1 .PB 1 k fe7.e  t 
pulse mput 

' External I 

10 SG-COM I- 
16 P-OT I 

ongin signal 
input t 

I complete 
slgnal output 

Reverse 
current 
hm~t ON In- 
put 

PA 

PB 

CLR 

- 
BK 

- 
CLT 

- 
P-CL 

+24 VIN 

'-'ON 

Servo ON 
input t 

Reference 
pulse input 

Reference 
pulse Input 

External 
origin s~gnal 
input 

Brake inter- 
lock srgnal 
output 

Current hmit 

Reverse ZTLZ- 
Forward 

hlblted rnput 

External 
power supply 
lnput 

P control 
mput 

Deceleration 
LS input t 

detectton sig- Not used 
nal output 

Not used 
Forward 
current hmit Not used 
ON input 

ALM 

Note Do not use vacant pins for relay or other purposes. Set PRM36 b~t 3 to 1 when using a reference 
pulse input (see page 7 - 7), and set PRM39 b ~ t  7 to I when using an external origin signal input 
(see page 7 - 9). 

20 

22 

24 

26 

30 

32 

, 19 

2 1 

23 

25 

Not used 

Not used 

Not used 

Not used 

Servo alarm 
Output 

Not used 

Not used 

Not used 

Not used 

ALO1 

AL03 

35 

Alarm code 
OUtPU' (ope" 
collector out- 
put) 

* L ~ - S G  

31 

33 

output Servo alarm - 

ALO2 

SG-AL 

Alarm code 
output (open 
coIIector out- 
put) 

Alarm code 
output com- 
mon 0 V 



Configuration and Connections 

4 4 2 1CN 110 Connector Term~nals 

W 110 Signal connections and External Signal Processing 
Servopack (SGD-000H) 

1 - - 
Posit~onmg complete 
(ON with positioning 
complete) 

COI N 

m 
- -  
I3 K 

SC-COM 
A LM 

ALM-SG 

I Reference 
pulse phase A 

Output dung current limit 
(ON during current Iirnlt) 

I Reference 
- pulse phase B Brake interlock output 

(ON_ at sepo ready) 

~xtemai origin 
signal 

Alarm output 
(OFF with alarm) 

-0ptocoupler output - ' 
Maximum operat~ng voltage 30 VDC - 
Maxlrnum operating current 50 mA DC 

Aeol 1 
Alarm code output - 
Open collector output 
Maximum operating voltage 30 VDC 
Maxin_lurn operating current 20 mA - \r 

Must be OPEN 

Servo ON (Servo ON when ON) 

P control (P control when ON) 

Reverse rotation overtravel 
(overtravel when OFF) 

Forward rotation overtravel 
(overtravel when OFF) 

LS origln return deceleration 
(ON when above LS) - - 

Reverse rotation current lm t  
(control when ON) 

Forward rotation current limit 
(control when ON) 

Note 1. I/0 power supply must be supphed by the user. 

2. Signal output line Ip represents twisted-pair cable. 

3. See Pulse String Input: PRM36 bit 2 for more details on reference pulses (page 7 - 7), and Origin 
Pulse Selection: PRM39-bit 7 for more details on external origin s-ignals (page 7 - 12). 

Figure 4.3 1CN VO Signal Connection and External Signal Processing 



4 4 Connect~ng an Incremental Encoder 

lnput Signals and Their Application 

Table 4.6 lnput signals 

P-CON 15 

(Two functlons can 
be set vla user 
constant PRM37 
blt 2.) I 

N-OT 17 

Servo ON 

i 

Pioportlonal control ref- 
erence 

External set speed selec- 
tion 

Reverse drwe prohl bi ted 

Forward dnve prohibited 

Reverse current lrmlt 
reference (Reverse JOG 
run reference) 

Forward current hmlt 
reference (Forward JOG 
run reference) 

Orlgln deceleratlon LS 

Description I 
When input, thls slgnal trlggers a standby status for the reference 
Input. 

Cancels the base block and dynamlc brake. I 
The Servo ON slgnal can be canceled wlth user constant PRM37 
b ~ t  0 ~f not needed 

When lnput, thls slgnal swrtches the speed loop control mode from 
PI (proport~onal-~ntegral) to P (proportional) control. 
- - 

When N-CL and P-CL are used as the JOG run reference, this stg- 
nal IS used as the reference speed selection slgnal. 

Connect to the appropriate forward or reverse hmrt swltch slgnal 
for linear or other types of dnve.   he signals are CLOSED durlng 
normal operation and are OPEN when the hmlt swltch is operated. 

These functlons can be canceled with user constant PRM37 b ~ t  1. - 
Always N-OT-or Always P-OT can also be set. 

-- - -- 

This slgnal IS the external power supply Input for pins 1 1, 12, 14, 
15, 16, 17 and 18 of 1 CN. The user must provide the 1/O (50 mA 
mm.) power supply. 

Thls slgnal IS the current hmlt reference or JOG run reference Input 
dependlng on the settlng of user constant PRM37 b ~ t  2. 

The current hmtt and set speed values are set wlth user constant 
settlngs. , 

-- -- 

Thls slgnal IS the deceleratlon LS input when the motor returns to 
the ongln. The slgnal IS CLOSED on the LS. I 
Polarity-can be reversed (OPEN on LS) with user constant PRM37 
b ~ t  4. I 

lnput Circuits 

The input signals are Servo ON, P control reference, forwardheverse overtravel prohibited, for- 

wardheverse current limit reference, and origin deceleration LS. They comprise the input cir- 

cuits that use 110 power supply (See Fig. 4.4.). See Fig. 4.2 for an example of connections. 

The user must provide 110 power supply: 24 VDC +1 V, 50 mA rnm. (about 5 mA per circuit). 

Photocoupler 

Figure 4.4 lnput Circuit Configuration 



Configuration and Connectrons 
- -  

4 4 2 I CN U 0  Connector Terminals 

P-CON 

The P-CON signal is used as one of the followmg two signals depending on the setting of user 

constant PRM37 bit 2. 

0 P Control (PRM37 bit 2 = 0) 
This signal sw~tches the speed loop control mode between PI (proportional-integral) and P 
(proportional) control . 

- External Set Speed Selection (PRM37 bit 2 = 1) 
- This signal is used to input the speed set selection in user constants PRM26 and 27. 

- 7 

- P-OT and - N-OT:  orw ward and Reverse brive Prohibited 

These inputs are used to stop the forward operation of the motor (counterclockwise when viewed 

from the drive ~ n d  ofthe motor) and reverse operation. 'when the overtravel prevention input 
- is not used, connect 1 CN 16 and 17 to the 0 V of the external 24-Y power supply, or d~sable this 

functidn by setting bit 1 of user constant P R M ~ ~ .  

When an overtravel occurs, regardless of the speed reference, the internal c~rcuit will forcibly 
- change thk speed refirence'to zero and immediately stop the motor. The motor will be zero- 

- .  - - clamped after -it stops. 

S-ON: Servo ON 

- Turning ON th~s  signal actwates the power drive circuit in the Servopack mam circuits. The mo- 
t 

tor cannot rotate without inputting th~s  signal (servo OFF status). 

If the Servo is turned OFF while the motor is rotating, the motor w~ll be stopped wrth the dynamic 

- brake. Thls s~gnal can be automatically input by setting b ~ t  0 of user-constant PRM37. 

-- 
P-CL, N-CL 

These signals.are used as one of the follow~ng two signals depending on the setting of user 

constant PRM37 b ~ t  2. 

0 Forward and Reverse Current Limit References (PRM37 Bit 2 = 0) 
Thls circuit limits the peak current of the motor armature during forward (counterclockwise 
v~ewed from the load coupling side) or-reverse rotation. L~mits can be set ind~vidually for 
forward and reverse rotation w~th user constants PRM8 and 9. The continuous output current 
is set at 100%, and can be set upto the peak output current. 

- ,  

JOG Run Reference (PRM37 Blt 2 = 1) 
This is the JOG run reference input. 

Table 4.7 P-CL and N-CL 

N-CL I Reverse JOG run reference I 
H 

P-CL I Forward JOG run reference 



4 4 Connect~ng an Incremental Encoder 

Table 4.8 P-CON I 

Signal 
Name 

ALM 

- 
CLT 

BK 

COIN 

ALO 1 
AL02 
AL03 

LS E: Origin Deceleration 

When the motor returns to the or~gin, it decelerates from the or~gin return speed (PRM18) to 

creep speed (PRM19) when this signal changes from H to L. After the signal changes from L to 

H, the motor moves from the first C-pulse position untd it reaches the position set for PRM20 

(final travel distance) where it stops. 

- Output Signals and Their Application 

1CN pin No. 

P-CON Speed reference 

Speed 1 

Speed 2 

Table 4.9 Output Signals 

Description 

Servo Alarm 

Current Ltm~t Detect~on 

Brake Interlock Output 

Posit~on~ng Complete 

Alarm Code Output 

Turns OFF when an error 1s detected. 

See 5.4.2 Error Detection Fuilctloit for further detads. 
- - 

When N-CL or P-CL IS ON, th~s s~gnal turns ON when the torque 
reaches the lower level value e~ther hm~ted by Cn- 18 and Cn- 19 or 
set In Cn-08 and Cn-09 

Tuins ON when the torque set for PRM28 and 29 IS applied wh~le - - 
N-CL and P-CL are OFF. 

Outputs the tlmlng s~gnal for the external brake signal. 
-- - -- - - - - - - --- 

Output when the pulses remaining In the error counter fall w~th~n  
the posltron~ng complete range set for PRM6 

Open collector output 
Maximum operatmg voltage. 30 VDC 
Max~mum operatmg current. 20 mA 



Configuration and-Connections 

- 4 5 1 Typical Example 

4.5 Connecting an Absolute Encoder - - 

4.5.1 Typical ~xample 

RA 71 Sing le-phase-200 to 230 VAC - Single-phase 100 to 11 5 VAC 
rnB,) -----,-) 5%, 50160 Hz ( +101_15%, 50160 HZ 

Noise f~lter ehmmates external noise: 

Servo alarm display 

For power supply ONIOFF , - _ -  - 
Attach a surge suppressor to the 
magnet~c contactor and relays 

Correctly terminate the 

, end of the shielded cable 

%NO ON with 1 Ry ON 

Reverse drive prohibited with N-LSOPEN 
- - 

Forward drivo proh~b~ted with P-LS OPEN 

Alarm-canceled with 3Ry ON 

Reverse current hmit ON with 6Ry ON REV current hmlt ON 

Forward current hmit ON with 7Ry ON FWD current lirnlt ON 

P control with 2Ry ON , Proport~onal control 

5Ry OFF with servo alarm 

4Ry ON with servo ready 

8Ry ON with positioning complete 

9Ry ON during current hmit 

I 
Servo alarm Optocoupler output 

Max~mum operating voltage 30 VDC 
Maximum operating current 50 mA 

Brake interlock 

I 
Positioning complete I 
Current lim~t ~n 
progress 

I 
I 

Note 1. The capacity of each output clrcult I 
is 50 mA max. or 30 VDC max. 

- 2.- S~gnal output line p represents 
- - twisted-pa~r wires. 

I 
3. 110 power-supply must be sup- 

lCN 

28 + - -  

= plied by the us&. 29 
_ M O T -  

- - -  
- Alarm code output [Fp Open collector output 

Maximum operating voltage 30 VDC 
Maximum operating current 20 mA 

36 FG 
SGOV I 

Figure 4.5 SGD-000H ServopackConnection 



' 4 5 Connectmg an Absolute Encoder 

- 4,5.2 1 CN- I10 Connector Terminals . Terminal Layout 

Table 4.1 0 - 1 CN Terminal Layout 

- 
COIN 

- 

SG-COM 

- 
N-CL 

- 
S-ON 

P-OT 

Reference 
pulse input H- 
Reference 
pulse input H- 

External 
origin signal 
input C 
complete 
signal output -I-+ 
BWCOINI 
CLT common 
ov -- Cs- 
Reverse 
current 
ImitONin- E Put 

- 
CLT 

--- 

- 
P-CL 

--- 

+24 VIN 

Forward 
drive pro- 
iibited input 

1 l7 1 N-OT 
Alarm reset 
input 

Reference 
pulse input 

I Reference 
pulse input 

External 
or~gin signal 
Input 

Brake inter- 
lock s~gnal 
output 

Current limlt 
detection s~g- 
nal output t 
Forward 
current ltmtt 
ON input 

External 
power supply 
input 

P control 
input t 

Reverse 
drtve prohb- 
lted input 

19 Not used 

Not used 
- I 

2 1 Not used 

Not used 

Not used 

Not used 

1 25 1 Not used 

Not used 

- tt---- 
11 -27 1 Not used 

BAT 1 ~at teb(+)  1 1  
-1 29 / BAT0 / Battery (-) 

Alarm code 
output (open 
collector out- 
put) 

Alarm code 
output (open 

Alarm code 

mon 0 V 
Servo alarm 

A Y ,  - output 
35 ALM-SG 

Servo alarm 
output 

Note Do not use vacant pins for relay or other purposes. Set PRM36 bit 3 to 1 when using a reference 
pulse input (see page 7 - 7), and set PRM39 bit 7 to 1 when using an external origin signal input 
(see page 7 - 9). 



Configuration and Connections - 

4 5 2 1CN VO Connector Terminals 

110 Signal Connections and External Signal Processing 
Servopack (SGD-000H) 

Reference 
pulse phase A 

Reference 
pulse phase B 

External orlgln 
slgnal 

Must be OPEN 

2 8 to 4 5 V backup battery 
29,  -, 

- a 

5 . '  

servo ON  servo ON when ON) 

P control (P control when ON) - 

Reverse rotatlon overtravel 
(overtravel when OFF) 

Forward rotatlon overtravel 
(overtravel when OFF) 

Alarm reset (reset when ON) 

Reverse rotatlon current llmlt 
(control when ON) 

Forward rotatlon current l m r  
(control when ON) ----J 

Note 1. YO power supply must be supplied by the user. 

2. Signal output line Ip represents twisted-pair wires. 

- O;N Posalonlng complete 
(ON wlth posltlonlng 
complete) 

- - Output dunng current llmlt 
'LT - (ON durlng current Ilmlt) 

- Brake interlock output 
K (ON wlth preparation complete) - 

G-COM Alarm output 
(OFF wlth alarm) 

. LM 

LM- Optocoupler output - 
Maxlmum operatlng voltage 30 VDC 
Maxlmum operating current 50 mA DC 

~ L o 2  Alarm code output 
Open collector output 
Maxlmurn operatlng voltage 30 VDC . Maxlmum operatlng current 20 mA 

t 

3. See Pulse String Input: PRM36 Bit 2 for more details on reference pulses (page 7 - 7), and Origin 
Pulse Selection: PRM39 Bit 7 for more details on external origin signals (page 7 - 12). 

Figure 4.6 1CN VO Signal Connection and External Signal Processing 



4 5 Connectmg an Absolute Encoder 

W lnput Signals and Their Application 

Table 4.11 lnput Signals . 

Signal 
Name 

S-ON 

1CN Pin No. Description 

When Input, this signal trlggers standby status for a reference in- 
put. 

Cancels the base block and dynamlc brake. 

The Servo ON slgnal can be canceled wlth user constant PRM37 
bit 0 if not needed 

Servo ON 

15 

(Two functions can 
be set vla user 
constant PRM37 
blt 2.) 

Proportional control ref- 
erence 

When input, this signal switches the speed loop control mode from 
PI (proport~onal-~ntegral) to P (proportional) control 
- - 

When N-CL and P-CL are used as the JOG run reference, this slg- 
nal IS used as the reference speed selection signal. 

External set speed selec- 
tion 

N-OT 

P-OT 

Reverse drlve prohlbl ted 

Forward drlve prohlb~ ted 

Connect to the appropnate forward or reverse hmit swltch slgnal 
for linear or other types of dnve. The slgnals are CLOSED durmg 
normal operation and are OPEN when the hinit switch is operated. 

Thls function can be canceled with user constant PRM37 bit 1. Al- 
p 

ways N-OT or Always P-OT can also be set. 

Thls slgnal IS the external power supply input for pins 11, 12, 14, 
15, 16, 17 and 1 8 of I CN. The user must provlde the 110 (50 mA 
mm.) power supply. 

This s~gnal IS the current hmlt reference or JOG run reference lnput 
depending on the setting of user constant PRM37 b ~ t  2. 

N-CL 

P-CL 
Reverse current limit 
reference (Reverse JOG 
run reference) 

Forward current hmlt 
reference (Forward JOG 
run reference) 

The current hmit and set speed values are set wlth user constants. 

ALMRST Alarm reset This signal resets the servo alarm status. 

+ Backup battery input This terminal connects to the backup battery used when power to 
the absolute encoder IS OFF. 
The voltage IS 2 8 to 4.5 V (The user must supply the battery.) 

- Backup battery Input 

lnput Circuits 

The mput signals are the same as those for the incremental encoder (See page 4 - 7 Input Circuits 
under 5.4.2 1 CN I/O Connector Terminals) except that the DEC signal is the alarm reset (ALMRST) 

signal. 



- 

Configuration and connections 

- 4 5 2 1CN VO Connector Terminals 

W - Output Signals and   heir Application 

Table 4.12 output Signals -' 

Signal 
- Name 

ALM+ 

( ALM-) 
- 
CLT 

- 
BK 

COIN 

ALO l 
AL02 
AL03 

1CN Pin No. 

- - 
- - -. - - -  - . - a  

Description- - - -  

- - .- 
Servo Alarm :_': - - - 

Current Limit - .  ~etec-t~on , -  

. _ - -  -. , 

Brake Interlock Output 

Positioning &mplete 
> .. . 

-, . - 
Turns OFF when an'error is detected. - 

b - 

See 5.4.2:Error Detectron Function for further detalls. 
- - 

When N-CL or P-CL is ON, thls signal turns ON when the torque 
reaches the lower ievel value - e~ther - ltm~ted by Cn-18 and Cn- 19 or 
set in Cn-08 and Cn-09. - 
- Turns ON - when torque skt for PRM28 and 29 1s applied while 

- z  - -  
CL and P-CL-are OFF. = - - :: - - - _  - 

- - -  
Outputs the timing signal for'the-external brake signal 

Output when the pulses remain~n~ in the error counter falls withln 
the positioning complete raiige set for PRM6. - -  

.Alarm Code Output . Open collector output - 
(BCD code) . Maximum operating voltage: 30 VDC 

, Maximum operating current: 20 mA 



4.6 Output Circuits - 

The output signals are the current limit detection, brake interlock, servo alarrn, and poHitioning corn- 
- plete signals that comprise the non-contact transistor circuits, as well as the three open collector out- 

put alarm codes. The-voltage and current specifications for all signals are as follows: 
- - 

, Applied Voltage (V max.) 5-30 V 
Conduction current'(lp) S 50 &A (20 mA for ALOl to 3) - 

Output circuits require a power supply (open collector output S 20 mA) that must be provided by the 

user. We recommend the same 110 power supply as that used for the input circuits (See Fig. 4.7.). - - - - 

I Servopack 
I 

Output relay 
Current limit detection 

VMax. C Brake interlock Servo alarm 
/ Posltlontng complete - - 

Flywheel dlode (Make 
- sure the diode is facing 1 I 

the nght direction.) 

4.7 Connector 

Figure 4.7 Output Circuits - - , >  , 

Terminal Block ~oirverter-unit for 1 CN 

4.7.1 Application - - -  

Servopack 
SGD-000H 

Connector Termma1 Block 
Converter Un~t 
JUSP-TA36PO 

Cable 

M3.5 Screws 

Connect to 1 CN 

Note There is no connector Terminal Block Converter Unit for the 2CN. Separate encoder cables are 
provided for the 2CN connector. Obtain a cable of suitable length (See 10.4.2 Cable Specijca- 
tions.) 



Configuration and Connections 

4.7.2 Connection Specifications 

Connector Case - I ‘ I 

Cable: Provided with the terinmal block. 

1 Tw~sted-paw wires - 

Note Do not use vacan\ pins. 



4 7 Connector Terminal Block Converter Unit for I CN 

4.7.3 Cable Specifications (Accessory for Connector Terminal Block 
Converter Unit) 

I 
40-pin connector for the Connector 

36-prn connector Termmal Block Converter Un~t 
for the Servopack FCN-367J040-AV 
101 36-6000EL 

i 

H 
I 

9 

ll 



- - -  

- - Configuration and Connections - - 

4 8 1 2CN Terminal Layout 

4.8 2CN Encoder Connector Terminals 

4.8.1 2CN-Terminal' Layout : 

Table 4.13 2CN Terminal Layout ;-I - :;;- 
PO(,,, PG power 

supply 0 v 

- - -  
Battery (+) 
(for abso- 

er only)- 

PG power 
supply-0 v Battery (-) - 

(for abso- 
lute encod- 
er only) 

BAT- 

PG power 
supply +5 v 

PG input 
phase C - 'PC 

PG mput I phase A 
PG input 
phase A 

phase S (for 
absolute en- 

PG input 
phase B - 

coder only) --I 20 



, - 4 8 2CN Encoder-Connector Term~nals 

4.8.2 Applicable Cables - -. 

Yaskawa provides cables with the following specifications. Cables are not provided with the Ser- 

vopack or motor. Order cables in the standard specifickions (lengths) as required. 

Bastc 
Specifications 

Finished 
Dtmenston 
Internal 
Structure and 
Lead Colors 
(DP8409 1 23 
standard) 

Yaskaw a 
Standard 
Specificattons 

Table 4.1 4 ~pplicable Cables 

Incremental Encoder 
(Yaskawa Dwg. #B9400064) 

Compound KQVV-SW 

A1 Red - 
A2 Black 
A3 Green yellow 
FI BlueIWhtte blue Twtsted, patr 
F2 Yellow/White yellow Twisted pan - ,  

F3 GreedWhite green Twisted pair - 
F4 OrangeWhtte orange misted patr 

Absolute Encoder 
(Yaskawa Dwg. #DP8409123) 

2oinpound KQVV-S W 

41 Red 
44 ' Black 
93 Green yellow 
B I Blue/White blue Twisted pair 
B2 YellowWhite yellow Twisted patr 
B3 , GreedWhite green Twisted patr 
B4 OrangeNhtte orange misted patr 
B5 Purple/Whlte purple Twisted pair 
Bg GrayWhite gray misted pair 

- 

Note 1. The maximum allowable wtring dtstance for applicable cables between the Servopack and the Servomotor 
(PG) is 20 m (65.6 ft). 

A 

1 

1 

I 
I 
I 
1 
I 
1 

2. See 10.4.2. Cable Specijicatioiu for detatls on cables: 

Standard lengths: 3 m (9.9 ft), 5 m (16.4 ft), 10 m (32.8 ft), 15 m (49.2 ft), 20 m (65.6 ft) (see note 2) 



Configuration and Connections 

4 8 3 2CN Connect~on Method 

4.8.3 2CN Connection Method 

Note 

- .  . . 

Incremental .~ncoder . - ' . - - 

servo pack 

r 'd .I 
represents twisted-pair wires. - A .  

- - 
Figure 4.8 Using a 89400064 Cable for an Incremental Encoder .. 



4 8 2CN Encoder Connector ~errn~nds' 

Absolute Encoder 

Absolute encoder 

f -p s 
Note represents twnted-pair wlres: 

P+ - - 

Battery 

Figure 4.9 using a DP8409123 Cable for an Absolute Encoder 



Configuration-and C-onnections _ - -  
- - 

4 9 2 3CN Connect~on ~ e t h o d  and External S~gnal Process~ng 

- -  - 
- - 

4.9.3CN Serial Communications -Connectors - 

- - -  

4.9.1 3CN Terminal Layout 

 able 4.15- 3CN Terminal byout . -- 

- Serial communications: 
Normal hne dr~ver output 

Serial cokmun~cations; 
lnverted line receiver. 
input 

t 

Serial cornimun~cations. 

-Terminat~ng resistance . - 
- Serial communications: 

3 ( RXD - 1 -  Normal hne receiver mput 

- Dlg~tal Operator 
power supply (+5 v) 

Dlgltal Operator signal 

4 - 'RXD 

Signal ground 0 V 
L 

Senal commun~cations. 8 
lnverted lme receiver Input ' - 

- 

GND 

4.9.2 3CN Connection Method and - External - Signal - - Processing 

Host controller Servopack -------- ----------.-- 
/ ', 

1 R- 1 to 10 rn resistance +s I r‘---- 1 
Send 

I Ser~al cornrnunlcatlons 
Asynchronous 

1 9600-baud communlca- I tmns speed 

I 
I 
I 
I 
I 
I 
I 

I 
I 
1 
I 
I 
I 

Note represents twisted-pair wires. 



4 9 3CN Send Conimun~cat~ons Connectors 

Multiple Axis Connections - 

Short 3CN pins 6 and 7 to insert a terminating resistor only at the Servopack for the last axis on 

the line. 
8 - 

Host controller --------- -- - - - 
TXD '; 

*TXD 1 N0.l AXIS Servopack 
I 
I A*----- ----------- ----a 

No.2 AXIS Servopack 

Fmal AXIS Servopack 

Using an RS-232C Port, such as One on a Personal Computer 

Sen 2 port 
1 

RXD 

Note 1. This type of connection is only for short distances (2 m (6.56 ft) rnax.). Use RS-422 specifica- 
tions for longer distances. 

2. These 2-m (6.56-ft) cables are available from Yaskawa. Refer to 10.4.2 Cables for details on 
cables and connections. 
For PC98 (25-pin D-sub): Dm405258 
For PC98 (half-pitch connector): DE9408564 - 

For IBM PC (9-pin D-sub): DE9408565 



Configuration and Connections 

4 9 3 3CN 110 S~gnals and Their Appl~cation 

4.9.3 3CN I/O Signals and Their Application 
. .*- - 

Table 4.16 - ~ C N  Output Signals 

Signal Name Pin Name Circuit Structure 
No. 

TXD - 1 Data send 1 Normal output 1 (Lme dr~ver) '-- - 

I I I t 

RXD 13 I Data re- -' - I Normal Input. -1 (Lme rece~ver) 

Inverted Input . - tq "; 
r- - I - -  

5VPP 8 +5-V output 
+5 L 5VPP 

GND 9 Slgnal ground 0 V 
O Y 4- OND 

I I I 

Note I .  Connect the sh~eld on the serlal communications cable to the connector case. 

- Description 
- - 

Tlils IS the data send s~gnal from the Ser- 
vopack in RS-422 senal communica- 
tlons. The slgnal ltne goes to high Im- 
pedance when data 1s not bemg sent. 

This IS the data recerve s~gnal from the 
host controller (personal computer, etc.) 
In RS-422 ser~al communications 

- - 
This slgnal is only for the Digltal Opera- 
tor. Do not connect anythlng else to th~s  
pm. 

Short plns 6 and 7 to Insert a terminating 
reslstor In the ser~al Input circult of the 
Servopack. When usmg multiple axes 
connections, short only the last axis on 
the h e .  

Thls +5-V power supply output is only 
for the D~gltal Operator. Do not connect 
anythlng else to these plns 

S~gnal ground 0 V for TXD (*TXD) and 
RXD (*RXD) 

2. Serlal data send slgnal: The s~gnal h e  goes-to h~gh ~mpedance when data is not berng sent, so attach pull-up ., 
and pull-down res~stors to the data receive sectlon of the host controller. 

3. The allowable wiring d~stance IS a maxlmum of 20 m (65.6 ft) wlth RS-422 cables 



Application 

This chaptix describes how to use ~e;vodriv& . 

5.1 Turning Power ONIOFF ............... .. ............:...... ; 5 = 2 

........*........... = 5.2 Position Control ................. : .. ... 5 3 
5.2.1 Electronic Gear Function ............. '. .. : .............................. 5 . 3 
5.2.2 Feed-forward Function .............................. : ................... 5 . 5 

5.3 Setting Up a 12-bit Absolute Encoder ... : . ; .................. 5 = 6 
5.3.1 Battery .............................................................. 5 . 6 
5.3.2 Setup Procedure ...................................................... 5 . 6 

5.4 Protection Functions ........................................ 5 - 8  
5.4.1 Dynamic Brake Funct~on ............................................... 5 . 8 
5.4.2 Error Detect~on Function ............................................... 5 . 8 
5.4.3 ALM. ALM-SG: Servo Alarm Output ..................................... 5 . 9 
5.4.4 Handling Protection Circuit Operat~on .................................... 5 9 

5.4.5 Servo Alarm Reset ..................................................... 5 . 
. 

9 

1 
5.4.6 Indications ........................................................... 5 . 9 

................................................ 5.5 Precautions 5 1 10 
5.5.1 Overhanging Loads ................................................... 5 . 10 
5.5.2 LoadlnertiaJL ....................................................... 5 - 1 0  

..................................................... 5.5.3 Regenerative Unit 5 . 12 
. ........................................................ 5.5.4 Noise Control 5 14 

5.5.5 Hlgh Voltage Lines ................... : ................................ 5 . 17 
5.5.6 Power Supply Lme Protection .......................................... 5 . 18 

5.6 Appropriate Applications ................................... 5 . 19 
5.6.1 Holding Brake Interlock Signal .......................................... 5 . 19 

5.7 Adjustments ................... ... ..... .... .............. 5 . 20 
5.7.1 Servo System Adjustments ............................................. 5 . 20 
5.7.2 User Constants ....................................................... 5 . 21 
5.7.3 Functions that Improve Response ....................................... 5 . 24 
5.7.4 Guidehnes for Gain Settings According to the Load Inertia Ratlo ............. 5 . 25 



. -, - Application - - - -  

- - 

5.1 Turning Power ONjOFF - 

- 

- - The figure below shows a typical example of the power ONIOFF sequence. 

Single phase 200.to 230 VACeor 
- 100 to 11 5 VAC (50160 Hz) 

1 MCCB 

7 - - 
- I 

(Servo alarm) 

- - Note 1. CR50500BA surge suppressor (OKAYA Electnc lndustnes Co , Ltd ) or the equivalent 
2. ~lywheel drode (to prevent sp~kes In 5Ry) 

- - 
-Figure 5.f. - Example-of Power ONIOFF Sequence 

-1 1. Construct a power ON sequence so the power is turned OFF if a servo alarm s~gnal is output. See 5.4.4 Han- 
dling Protection Circuit Operation for more details on handling the alarm signal output. 

2. Dunng the power ONIOFF sequence shown in Fig. 5.1, it takes up to two seconds until the normal signal 

is valid once power is turned ON. The Servopack outputs a servo alarm s~gnal for up to two seconds when 
power is turned ON in - _  order r to give t ~ y  - _  to ~nitialize . the Servopack. 

3. The Servopack has a capacitor in the power supply. A high charg~ng current w11l thus flow for 0.2 seconds 

when the powens turned ON. Frequently turning the-power ON and OFF will cause the mam power devices 

R' - - r - -  - -  - 

(such as capacitors and fuses) to detenorate and can result in unexpected problems. Start and stop the Servo- 

motor w~th Start and Stop commands rather than turnmg the power supply ON and OFF. 

- .  4. A power loss alarm may occur if the Servopack is turned ON immed~ately after being turned OFF. To pre- - 

- - 
vent th~s, always Walt for the t~me shown in the table below before turning - the power ON again. 

may remain in the Servopack - - -  

. 

5. After turning the power OFF, do not touch the power termlnals for atleast five minutes because high voltage 

200-VAC input 

100-VAC input 

. - -  
Maximum values 

08AH 

0 3 ~ ~  - 

- - 

15s 

01 AH 
02AH 
04AH 

ASBH 
01 BH 
02BH 

10s - 

. - 
Servopack Type 

SGD- 

Power Holding T~me 

A3AH 
A5AH 

- -  A3BH 

6 s 



5 2 Pos~t~on Control 

- .  

. . 

- 5.-2.1 Electronic dear Function 

- The electronic gear function enables the motor travel distance per input reference pulse to bi-set 

- - - . * --to any value. More specifically, the value is set based on the number of encoder pulses, reference 
- - 

unit (minimum unit of position data for moving the load), and machine gear ratio. An-input of 

*: one pulse moves the load by one reference unit. 
- - 

'H' Setting the Electronic ~ e & .  Ratio (BIA) . " 

- ~etermini 'n~ the Reference G i t  
. - 

The reference unit is the minimum unit of position data for movlng the load, e.g., 0.01 mm, 0.1 O, 

or 0.01 inches. 
I . 1 -  

, A 1-pulse input moves the,load by I reference unit. 

Example: Reference Unit = 0.1 pm , 

If a reference of 50000 pulses is input, the load will move 5 mm 

(50000 x 0.1 = 5000 pm = 5 mm). 

Determine the reference unit based on factors like equipment specifications and positioning pre- 

cision. - 

Determining the Load Travel Distance per Load Shaft 
Reference Units 

Load travel d~stance per load shaft 
Load travel d~stance per lo@ shaft - - revolution 
revolut~on 

Reference unlt 

Table 5.1 shows an example of the load travel distance per load shaft revolutlon. 

Table 5.1 Example of the Load Travel Distance per Load Shaft Revolution 
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5 2.1 Electron~c Gear Funct~dn 

Load Travel Distance per I Example of the Lbad Structure 
Load Shaft  evolution 

P B ~ I I  screw I L- 

360" DISC table - - 

. . - 
- - >  

nD Belt and pulley I ~ D  - 
'I ' - -' - 

- - I' r e ~ o ~ u " . n @ ~ @  

Example: ~ o a d  Travel ~ista-nce per Load - Shaft - - - Revolution= 12 mm (0.47 in), Reference Unit 

= 0.01 mm (0.0004 in) 

Load travel distance pey load shaft revolution = 1210.01 = 1200 (reference units) 
-. 

Determining the Electronic Gear Ratio (BIA) 

B = [(PRM34) x 41 x (motor shaft revolution speed) 

A = [Load travel distance per load shaft revolution (reference units)] x (load shaft speed) 

Reduce the electronic gear ratio (BIA) to the lowest terms so that both A and B are less than 
- 30000, and then set A and B In PRM33 and PRM32. a -  

- - . .  

Motor - Shae - and Load -Shaft Revolution Speed 

The motor shaft and load Shaft speeds form the gear ratlo for the mechanical system. If the me- 

chanical system is structured so that load shaft makes ''I" revolutions when the motor shaft makes 

''my' revolutions, the gear ratio for the motor shaft- ajld the load shaft is mll, as shown below. 

Motor shaft speed m (revolutions) 

Lo@ shaft speed 1 (revolutions) , 

Fig. 5.2 shows a block dlagram of the electronic gear function; 

i 7- 

PRM13 

I I 

I - 
2048 PIR or 2000 PIR 
1 024 PIR for a 1 2-b~t 
absolute encoder 

Figure 5.2 Block ~iagram of the Electronic Gear Function 

5 - 4  



5 2 Pos~t~on Control 

5.2.2 Feed-forward Function 

The feed-forward control function performs reference pulse differentiation and add it to-speed 

reference in order to shorten positioning time. Set the amount of feed-forward control (0% to 

100%) in PRM 11, but do not set the level too high, because this may cause overshooting with 

light loads. 

A primary lag filter can be added for the feed-forward reference. If it is added, set the time 

constant for the primary lag filter in user constant PRM 12. 
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5 3 2 Setup Procedure 

Settirig -Up a 1.2-bit Absolute Encoder - - 

- r  - , - .  - 

5.3.) Battecy . -- - . 5. 

- -_  - .  - An absolute encode! requires a battery in order to save position-data in the event of a power inter- 
- - 

ruptions., - _, . . . - - -  

5.3.2 Setup 

We recommend the following battery. 
One lithium battery: ER6VC 3.6 V battery made by Toshiba Battery Co., Ltd. 

Make sure the battery is Installed securely so- that environmental changes or changes over 
time will not cause a loss of contact. 

The battery voltage is not monitored inside the Servopack. Provide a battery voltage monitor 
circuit if necessary. The mlnimum voltage is 2.8 V. 

Procedure 

The encoder needs to be set up to clear the cumulative rotation number to zero to set up the motor, 

or- when the absolute encoder has been left disconnected from a battery for more than two days. 

Internal circuit elements may not function properly if the capacitor in the encoder is not fully 

charged. Use the setup procedure described below in the following cases. 

To set the data for the-amount of motor rotation to zero when test running the motor. 

When the Servopack IS left for more than two days without connecting the absolute encoder 
to a battery. 

Note Failure to follow the procedure exactly as wrltten may result in problems. 

1. Turning ON Servopack Power 

Wire the Servopack, motor, and encoder together correctly. 

Connect the battery and turn ON the Servopack. Leave the Servopack turned ON for at 
least three minutes to sufficiently charge the backup capacitor. The encoder will be in 
alarm status at this tlme. 

2. Resetting Data 

Turn OFF the Servopack, and disconnect the encoder connector. 

Short encoder terminals 13 and 14 together for 1 to 2 seconds. 



5 3 Setting Up a 12-b~t Absolute Encoder 

Wiring - 

Restore the wiring to the normal status. - - 
Turning ON Power - - 

The setub is completeAif there are no errors whin-thk Servopack is turned ON. If serial data 
ALMOO.ABS is sent from the Seivopack, then repeat theprocedure starting from the begin- 

5 

ning. 
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5 4 2 Error Detection Funct~on 

5.4 Protection   unctions - - 

) . '  . - -  
-. - 

.4 - 
The Servopack is equipped w~th  yariys functi-onS to protect the drive and motor from damage. 

- . . - I - .  $ 2- _ . I _  - _ , a  - - .  , - - - 

5.4.1 Dynamic Brake Function 

The Servopack is equipped w~th a dynamic brake for emergency stops. The brake is operated for 

any of the following conditions. 

When an alarm occurs (error detection). 

when the servo ON signal is turned OFF (When the servo receives the SVOFF command.) 
- - 

When- power is-turned OFF - - 

5.4.2 Error Detection Function 

Table 5.2 shows the error detection function for the Servopack. Alarm details can be checked 

in two output forms other than serial communications. 

Table 5.2 Error Detection Function I' 

Serial 
Communications 

Send Data 

LZLMOO, ABS 
4LM02, PRM 
4LM04, PRM 
ALM 10, OC 

Out~ut Signals - 
Alarm Output Code I SVALM 

ON - OFF I 
OFF - 

ALMS I, OS 
ALM7 1, OL 

ALM40, OV 

ON - ON OFF- - OFF 

ALMSO, POS 
ALMF3, SRC 

ALM72, OL 
ALMC2, PG 

OFF - 

Error Detection 
Function 

ON 

Description 

Parameter error 

ON 

An absolute or parameter (user constant) er- 
ror. 

Overcurrent detectton 

OFF 

OFF 

OFF: Output transistor is OFF. 

Overcurrent flowed through the main cir- 

Overtlow detect~on . 

Overvoltage detectton 

Overspeed detection 
Overload detection 

Phase error detectton, 
overrun detectton, bro- 
ken PG stgnal line 

Encoder alarm 
Momentary power loss 
detectton 

The Servopack heat stnk oveiheated. 
The number of pulses remaining In the error 
cbunter exceeded the range of setttng by 
user constant. 
The matn ctrcult DC voltage exceeded 
420 V. 
Motor speed-exceeded the maxtmum speed 
The rated torque for the motor and Servo- 
pack was exceeded. 

An overrun was caused by the motor or the 
PG wlnng ~ncorrect. 

No~se in encoder wtnng. 
Absolute encoder alarm. 
Power was turned back ON withm the al- 
lotted power retentton ttme after tt was 
turned OFF 

ON 

ON: Output transistor is ON. 

OFF 



5 4 Protection Functrons 

5.4.3 ALM, ALM-SG: Servo Alarm Output 

The power drive circuit in the Servopack will turn OFF and the alarm status will be displayed 

if any error detection function operates. Details of the alarm will be sent via serial communica- 

tions, the red indicator on the Servopack w~l l  light, and the alarm output (ALM, ALM-SG) will 

go OFF. At the same time, the alarm code will be output externally through the open collector 

output circuits of ALO I to AL03. See Table 5.2 for details on alarm codes. 

5.4.4 Handling Protection Circuit Operation 

An alarm signal output indicates some kind of error. Determine the cause, take appropriate ac- 

. tion, and then resume operation. - 

Error Troubleshooting 

Check the error data for past occurrences through serial communications or using the error trace- 

back mode of the Digital Operator (JUSP-OP02A- I ), and implement the remedy listed in Table 
13.6, page 13 - 5. 

5.4.5 Servo Alarm Reset 

Use one of the methods given below to reset a servo alarm. 

Enter ARES via serlal communications. 

Enter the alarm reset signal (if using an absolute encoder). 

Turn the power OFF and then back ON again. 

5.4.6 Indications 

The following indications are made on the front panel of the Servopack. 

Power ON: Green LED indicator hghts 

Alarm occurred: Red LED mdlcator lights 
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5 5 2 Load Inertia JL 

- 3  - - -  - .  - . -  - - .  
. -  _ - < - -  . .- - - -  z - -  -_  - - 

:- 5.5.1 Overhanging L O ~ S  -i .- - - 
. - - . :-- - _ .  _ _. . 

Do not allow-the motor to-be continuously rotated by the load while the regenerative brake is 

being applied. 
.'-- - -  

- ~ x a m ~ l e : -  ~ e & n  ~oliirql Drive 
Do not use the motor for lowering objects without a counterweight. 

. . - . -  - - - L . - . - 
Rated specificatioiis for the regenerative brakipg capacity of the servopack is only for brief peri- 

- 
- ods while the motor is stopped. Contact your Yaskawa representative about applications with C - - 

overhanging loads. - ,  

Make sure the allowable load inertia JL calculated for the motor shaft falls within the range given 

in Fig. 5.3. An overvoltage alarm will occur during deceleration if the load inertia exceeds the 

values in the figure. If this occurs, take one of the following actions. e 
Reduce the torque limit. 

Reduce the deceleration rate. 

Reduce the maximum - - rotation speed. 

Add a Regenerative Resistor Unit. 



SGM Servomotors- 200-VAC Servomotors with Incremental 
Encoders 

Load inertia 
kg*m2x104 ' 

(oz*in*s2xl 0-3) 

Load inertia 

30 W 
(0 04 HP) 

kg*m2x1 0-4 
(oz*in*s2xl 0-3) Load inertla 

kg*m2xl04 

Motor speed Motor speed Motor speed 

063 
(8 75) 

0 

Load inertia - Load inertia 
kgmm2xlO-4 kgmm2x10-4 
(ozmindx 1 0-3) mow (oz*in*s2xi 0-3) 

B 3.8 - 
2) '1 - 

l 
0 

I - 
3000 4500(rlmh) I 0 0 3000 4500(rlmn) 

Motorspeed - Motor speed . 

0 
0 

0 
0 I 

,3000 sSOO(rlmin) 3000 4500(rhnm) , 0 3000 4500(r/mn) 

50 W (oz*in*s*x~ 0-3) 
(0 07 HP) 

- - 1 k w  

Load mertia 
kgmrn2xl0-4 750 W 
(oz*in*s2xlO-3) - (1 .O1 _HP) 

I 
. .  

t - 

-078 

1.2 
(16 7)  

0 3000 4500(rlmm) 

Motor speed 

- ' 

I 

(10 8)  

I 

(0;137HP); *- 

- .  
-. - 
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5 5 3 Regeneratlve Un~t 

SGMP Servomotors 200-VAC Servomotors with Incremental 
Encoders - - 

Figure 5.3 Allowable Load Inertias 

Load inertla Load mert~a - Loadmert~a 
kg.m2~1 o4 kg.m2~1 o4 kg.m2~1 o4 
(oz.inas2xl 04) (OZ.I~.S~XI 0-3) (oz.m.s2x1 04) 

5.5.3 Regenerative unit 

1 625 
(22 6) 

0 

A Regenerative Unit 1s used as an SGD Servopack Peripheral Device. 

Specifications and Ratings 

0 9000 4500(r/mm) O ,- 3000 4500(rlmin) - - 0 3000 4500(rlmmn) 

Motor sieed Motor speed Motor speed 
Load inertia 
kg.m2xl o4 
(oi.in.s2xlO-3) 

Note The above d~agrams represent deceleration under maxlmum toque Apply~ng an accelera- 
tion/deceleratlon curve to the reference allows operatlon outs~de the range of the dmgrams 
(That is, character~stlcp changes accord~ng to the pattern of operimon and load cond~hons ) 

30b0 4500(rhnmn) , - 0 
Motor speed 

- 1OOW 200 W 400 W 
(0.13 HP) (0.53 HP) 

Specifications for the Regenerative Unit are given below. 

I - 

I 
I 
I I (19 3) I 

I - I 

I I 
I 

0 I - 0 -  

Comments 
- 
- 
Regenerative resistance: 50 Q 60 W- 

- 

200-V operation OK 

- 

TY ~d 
Applrcable Servopack - 

Regeneratwe Workmg Voltage 

Regeneratwe Process Current 

Error Detect~on Funct~ons 

Alarm Output 

D~menstons in mm (inches) 

JUSP-RG08C 
S G D - 0 0 0 0  

380 VDC 

8A,DC- 

Regenerat~ve resistance fa~lure, regenera- 
tlve transistor fa~lure, overvoltage 

Normally closed contact (OPEN when pro- 
tectlve funct~on operates) 

55x 160x 130mm(2.17~6.30~531 ~ n )  
WxHxD 



5 5 Precautions 

Connecting a Regenerative Unit 

The connections of the Regenerative Unit are shown below. 

Servopack 

Smgle-phase 200 to 230 VAC 
or 100 to 115 VAC 

, * 

I 

Regenerative Unit 
(JUSP-RG08C) 

Figure 5.4 Regenerative Unit Connection Diagram 

A Regenerative Unit is equipped with the following fault detection functions: 

Detecting disconnection in the regenerative resistor. 

Detecting faults in the regenerative transistor. 

Detecting overvoltage. 

When one of these fault detection functions operates, the internal alarm relay is actuated, and 
the circuit between output terminals C I and C2 is opened. 

Form a sequence so that Servopack power turns OFF when the alarm relay is actuated. 

Once the alarm relay is actuated, it takes two or three seconds until the system returns to a 
normalitate. This time is required for the main capacitor inside the Servopack to dwharge. 

When using an external resistor, remove the shorting jumper between Y4 and Y5 and then 
connect the resistor between P/Y3 and Y4. 

The res~stance value of the external resistor must be 50 SZ min. 
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- - 5-5 4 Nose Control , - - - 

5.5.4 - ~ o i s e  Control . . - , - -  - 2 

' - -  
- - 

- - '  - -  . . . .  - - -  , -  

Example of Wiring for Noise Control - 
- -  - - 

The Servopack uses high-speed switching elements m the main circuit. "Switching noiseyy may 
- - 

Je genefated by these hih;h-speed switfhing elements if wiring -or gro"nding around the Servo- 

pack I S  not appropriate. To prevent this, always wire and ground the Servopack correctly. - ,  - - - 

-The Servopack also has a built-~n microprocessor (CPU). Therefore, install a noise filter to pro- 
. -  - - - tect the microprocessor from-external noise. 

The diagram be!& shows - - $iexample of wiring for noise control. 

' I 

* When uslng a nqse filter, always ob_seme the 4 Ground: Ground to one 
pomt only (at least Class9 - 

wiring ~nstruct~ons~~~ven In the next sectlon ground) . - 
Note 1. Use a wire (preferably a plain stitch-copper wire) at least 3.5 mm2 (0.005 in2) thick to - ground _ -  

the casing. 

2. Use twisted-pair wires whenever possible for wires indicated by 4 . 
Figure 5.5 Grounding 



Correct Grounding 

Motor Frame Grounding 

Note 

If the Servomotor is grounded via the machine, switching noise current (Cf dvldt) will flow from 

the Servopack power unit (PWM) through motor stray capacitance. Always connect the Servo- 

motor ground terminal 4 (green) to the Servopack ground terminal to prevent adverse effects 

from switching noise. Be sure to ground the ground terminal. 

Servopack SG 0 V 

If the reference input line receives noise, ground the SG 0 V line. If the main circuit wiring for 

the motor is accommodated in a metal conduit, ground the conduit as well as the junction box. 

Always ground using ground to one point only. 

Using a Noise Filter 

Use an inhibit-type noise filter to block noise from the power supply line. Table 5.3 lists recom- 

mended noise filters for each Servopack. Also install a noise filter on the power supply line for 

peripheral equipment if needed. 

Always observe the installation and wiring instructions shown in Figs. 5.6 to 5.9. Incorrect use 
of a noise filter reduces its benefits. 

Table 5.3 Noise Filter Types 

'Owe' I Servopack TYPE I Noise Filter 
Voltage Connection 

30 W I (0.04 HP) I SGD-A3AH I pqEGl (0.07 HP) 

100 W I (0 I3 HP) I SGD-olAH I 
(0.27 HP) 

SGD-02AH 

750 W I (1.01 HP) I SGD-08AH 1 
50 W 1 (0.07 HP) 1 1 
200 W 1 (0.27 HP) 1 I 

(Correct) 

T 

(Incorrect) 

w 

300 
(0.39 HP) 

Recommended Noise Filter* 

SGD-03BH 

Model 
LF-205A 

LF-210 

Specifications 
S~ngle-phase 200 VAC, 5 A 

Single-phase 200 VAC, 10 A 

LF-220 

LF-210 I Smgle-phase 200 VAC, 10 A I 

Single-phase 200 VAC, 20 A 

LF-205A S~ngle-phase 200 VAC, 5 A 

LF-220 Single-phase 200 VAC, 20 A 
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5 5 4 No~se Control 

Note These noise filters made by Tokm Corp. are ava~lable from Yaskawa. Contact 
your nearest Yaskawa sales representatwe for noise filters. 

Separate input lines from output lines. 
Do not run input and-output lines in the same duct or bundle them together. 

lncorrect 

Figure 5.6 

Separate arcults. 
Correct 

Separate ground wires from noise filter output lines. 
Do not run ground wires, noise filter output lines, and other signal lines in the same duct or C 
bundle them together. 

BOX 

lncorrect 
BOX 

Correct 
Figure 5.7 



5 5 Precautions 

Connect the ground wire directly to the junction box or the ground plate. 

ground mre and 

- 
BOX BOX 

Incorrect Correct 

Figure 5.8 

When groundmg a noise filter inside a unit, connect the noise frlter ground wire and the 
ground wires for other devices inside the unit to the ground plate of the unit first, and then 
ground these wires. 

Figure 5.9 

5.5.5 High Voltage Lines 

A transformer that wdl step down three-phase 4001440 V to single-phase 200 V or single-phase 

100 V is required when uslng a 400 V-class (400 V, 440 V) power supply. Select an appropriate 

power transformer according to Table 5.5 Power Supply Capacity per Servopack. 

When using a 400 V-class supply voltage, power must be turned ON and OFF on the primary 

side of the power transformer. 
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5 5 6 Power Supply Line Protection 

5.5.6 Power Supply Line Protection 

The Servopack is connected directly to a commercial power supply (200 or 100 V). Therefore, 
always use an app~opr~ate molded-case circuit breaker (MCCB) or fuse for each Servopack. A 
fast-operating fuse cannot be used because the Servopack power supply is a capacitor input type, 
and a fast-operating fuses may blow out when power is turned ON. 

Table 5.4 MCCB or Fuse for the Power Capacity 

Supply Voltage 

loo v 

Servopack Type Power Capacity per 
Servopack (kVA) (See Note 1) 

SGD-A3AH 0.25 

Power Capacity per MCCB or 
Fuse (A) (See Note 2) 

Note I .  Power capac~ty at the rated load 

2. Operatmg character~st~cs (25°C): 2 s or more at 200%, 0.01 s or more at 700% 



5.6 Appropriate Applications 

5.6.1 Holding Brake Interlock Signal 

Motor Stopped 

Motor Running 

This output signal can be output for interlocking motor circuit power status, motor rotation 

speed, and the interlock. 

Setup Procedure 

The brake signal is output from ICN-7(10). Delay time tB (x 10 ms) from the brake turns ON 

until the Servomotor turns OFF can be adjusted in user constant PRM 15. The following shows 

the Servo ON s~gnal and power supply timing. 

Table 5.5 Servo ON Signal and Power Supply Timing 

Servo ON Signal Timing Power Supply Timing 

tI 0t035ms Servo OFF 

- 
BK signal I 

I I t B  

- 
S-ON 

(Motor ON) I L 

Servo ON 

OFF 
ON i 

Power supply I OFF 

1 55 to 75 ms 

- 

(Motor ON) ON 

tB: Brake T~me (set from 0 to 50 ms in PRM 15) tB: Brake T~me (set from 0 to 50 ms in PRM 15) 

Timing with the Servo OFF, main power supply c~rcult OFF, and an alarm 

Servo OFF 
Servo OFF 

Alarm occurs Alarm 

Mam power supply c~rcuit OFF 9 [ OFF 

Motor power ON 

When this time excee& 
I PRM17 x 10 ms, the BK s~anal 

Speed reference wrll not be output regardlegs of 

un~t the motor speed. I (DB control) 
Motor rotatlon speed 

reference un~t 
0 



5 7 1 Servo System Adjustments 

5.7 Adjustments 

5.7.1 Servo System Adjustments 

The following user constants (parameters) are provided for the user to adjust the servo system. 

PRM2: Speed Loop Gain 

PRM3: Speed Loop Integration Time Constant 

PRM 10:Torque Reference F~lter Time Constant 

PRM 1 : Position Loop Gain 

A simple block diagram of the servo system is shown below. 

I Position loop 1 S~eed  loo^ 

Kp Pos~tlon loop gain Encoder 
Kv: Speed loop gain 

- Ti. lntegrat~on tlme constant 

Serlal 
- command 

3 

Figure 5.1 0 Servo System Block Diagram 

Basic Rules for Gain Adjustment: Three Feedback Systems 

I 

p Current loop I 
I 

spml ,Speed p ,  

 me . 

The servo system is equipped w~th the followmg feedback systems. 

Pos~tion loop 

Speed loop 

- Current loop 

The interlor loops require better response. Failure to follow this princ~ple will result In poor re-' 

sponse and vibration. 

Motor 
+ P d + * 

Position and Speed Loop 

Can be adjusted by the customer. 

Make sure the response is balanced. 

Speed K. - current - Powel 
- control - control con- 

sectlon - s e m n  verter I 
I 
I 

- 
-- 

Error 
counter 



Current Loop 

Can not be adjusted by the customer. 

Maintain an adequate response. 

Increasing position gain alone to improve response will result in a speed reference vibration in 

the Servopack that will cause vibration or slow positioning time. If the position loop gain is in- 

creased, the speed loop gain must be similary increased. 

The mechanical system will start to vibrate at the upper limits for the position and speed loop 

gam. Can not exceed these limits. Generally position loop gain cannot be increased beyond the 

natural frequency of the mechanical system. 

Example: Articulated Robots 

Using harmonic gears produces a mechanism with extremely low rigidity. 

Natural frequency: 10 to 20 Hz 

Position loop gain: 10 to 20 (11s) 

Example: Chip Mounter, IC Bonder, Precision Machine Tools 

Natural frequency: 70 Hz min. 

Position loop gain: 70 (11s) mln. 

The response of the servo system (Controller, Servodriver, Servomotor, detector, etc.) is crucial 

to the response requirements, but a highly rigid system is also needed as well. 

5.7.2 User Constants 

W PRM2: Speed Loop Gain 

The Speed Loop Gain sets the speed loop response. The response is improved by setting this user I 
constant to the maximum value in a range that does not cause vibrations in the mechanical sys- 
tem. The equation below shows the relationship between the speed loop gain and the load inertia. 

2 
Speed loop gain Kv (Hz) = ,2, ! , x (PRM2 value) 

G D ~ ~ :  Motor axis converted load inertia 

G D ~ ~ : M O ~ O ~  moment of inertia 

W PRM3: Speed Loop Integration Time Constant 

The speed loop has an integration element that enables response to micro-inputs. Because this 

integration element can produce a delay In the servo system, positioning settling time increases 

and response slows as the time constants increase. The integration time constant must be in- 

creased, however, to prevent machine vibration if the load inertia is large or the mechanical sys- 

tem includes an element prone to vibration. The following equation can be used to calculate a 

guideline value. 
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1 T, 2 2.3 X - 2Jt x K, 
Ti: Integration time constant (s) 

Kv: Speed loop gain (Hz) (calculated above) 

PRMIO: Torque Reference Filter Time Constant 

When a ball screw IS used, torsional resonance may occur that increases the pitch of the vibrating 

noise. This vibration can-sometimes be overcome by increasing the torque reference filter time 

constant. The filter, however, will produce a delay in the servo system, just like the integration 

time constant, and its value should not be increased any more than necessary. 

PRMI: Position Loop Gain 

The posltion loop gain determines the response of the servo system. The higher it is set, the higher 

the response and the less time lt takes for positioning. As such, the equipment must have hlgher 

rigidlty and a higher characteristic frequency. 

The entire servo system is more susceptible to vibration if position loop gain alone is increased 
to Improve response, and the speed reference output from the positlon loop will cause vibration. 

Always increase speed-loop gain while checking the response.. 

Position loop gain Kp is calculated as shown below. 

K (11s): Position loop gain 

V (PPS): Steady speed reference 

E (Pulse): Steady error (The number of pulses in the error counter at constant speed) 

Adjustment Procedure 

Set the loop gain to a low value and increase speed loop gain within a range that does not 
cause nolse or vibration to occur. 

Slightly reduce the speed loop gain from the value in step I, and increase position loop gain 
within a range that does not cause overshooting or wbrat!on to occur. 

Determine the speed loop lntegratlon time constant by observing the positioning settling time 
and vibration in the mechanical system. Positioning time may be increased if the speed loop 
Integration time constant is too large. 

It is not necessary to change the torque reference filter time constant unless torsional reso- 
nance occurs in the equipment shafts. Torslon resonance may be present if there high-fre- 
quency vibration noise. In this case, adjust the torque reference filter time constant to reduce 
the noise. 

Finally, the position and speed loop gain as well as the integrat~on time constant must be fine- 
ly adjusted to determine the optimum point for step response. 
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Note 

Analog Monitoring 

Motor speed and torque can be monitored via an analog signal while adjusting the gain. The cable 

connections and output signals needed for this are outlined below. 

The cable is only loosely attached to the SGD connector, and an external force applied to it may 
cause it to disconnect. Do not connect meters or other devices to the cable in applications. 

Connecting Monitoring Cables to an SGD Servopack 

Red ~ h ~ t e  

Insert the cables that will be used for monitoring through the location marked with a circle 
in the figure above. Make sure the red and white cables reach the front panel of the Servopack. 

Dimension Diagram of the Monitoring Cable (Dwg. #DE9404559) 
E 

Socket (DF11-4DS-2C) 

I Connector (DF11-2428SCF)* 

I Cable Color I Signal Name I Description I 

4 1mY * 

1 Red I VTG-M I Speed monitor (0.5 V, 1000 rlmin.) I 

* Manufactured by Hirose Electnc Co , Ltd 

Cable Colors and Monitor Signals 

Whtte 

Black (2 wtres) 

TRQ-M 

GND 

Torque monitor (0.5 V, 100% torque) 

GND 



Application 

5 7 3 Functions that Improve Response 

5.7.3 Functions that lmprove Response 

The following functions are provided to improve response. 

Mode switching 

Feed-forward function 

B~as  function 

These functions will not necessarily improve characteristics, and they can even have the opposite 

effect. Be sure to observe the precautions given below, and monltor the actual response of the 

characterist~cs wh~le making adjustments. 

Mode Switching 

Mode switchmg is used to improve transient characteristics if the torque reference saturates dur- 

ing acceleration and deceleration. In other words, mode switching IS a function that automatical- ' 

ly switches the speed control mode inside the Servopack from PI (proportional/integral) to P 

(proportional) control above a certain setting. 

Feed-forward Function 

Feed-forward function generally shortens posit~oning time, but has no effect on systems where 

the position loop galn is at its maxlmum. Adjust the feed-forward amount (PRM 11) as outlined 

below. 

Adjust the speed and position loop. 

Gradually increase the amount of feed-forward amount-(PRM1 1) until the positioning com- 
plete s~gnal (COIN) is output as quickly possible. 

A primary delay filter can be applied to the fcied-forward to improve characteristics when the 

positioning complete signal is intermittent or when speed overshooting occurs due to excessive 

feed-forward. 
C 

Note Make sure that the position complete signal (COIN) breaks up (repeatedly turning ONIOFF) and 
that the speed is not overshoot. Setting the amount of feed-forward too high will cause a interm~t- 
tent positioning complete signal as well as speed overshooting. 

. - 

Bias Function 

When the number of lag pulses in the error counter exceeds the width of the posit~oning complete 

signal (PRM6), bias amount (PRM 13) is added to the error counter output (speed reference) until 

the speed reference falls within the width of the positioning complete signal. This shortens the 

positioning time by reducmg the number of lag pulses in the error counter. 

Motor rotation will become unstable ~f the bias amount is set too large. Adjust the bias while 

monitoring the response because the optimum value will vary with the gain and the posit~onmg 

complete width. 

Set PRM 13 to 0 if bias is not used. 
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Motor speed w~thout blas 

Motor speed w~th b~as 

5.7.4 Guidelines for Gain Settings According 

I 
I I Time 

Pos~boning I 

the Loac 1 Inertia Ral 

ON 
complete 
(COIN) ON 

Adjustment gutdelines are given below based on the rigidity and load inertia of the mechanical 

system. These values are given as guidelines only, and vibration or poor response may occur 

within the given ranges. Monitor the response (waveform) to optimize the adjustment. Higher 

gain is possible with hlghly rigid machines. 

S~gnal 
OFF 

Machines with High Rigidity 

Machines with high rigidity include ball screws and dlrect-drive machmes. 

Examples: Chip mounters, IC bonders, precision machine tools 

Note 1. For an Inertia ratro of x10 or hlgher, shghtly reduce the posltlon loop gam and 
speed loop galn below the values shown, and set the mtegratron tlme 

I 
Load Inertia Ratio 

( G@L/G@M) 

x 1 

x3 

x5 

x 10 

x15 

x20 

x30 

constant to a hlgher value before startlng the adjustment. 

2. Slightly Increase the speed loop lntegratlon time constant for an Inertla ratio 
of x20 or hlgher. 

Position Loop Gain 
(PRM1) [lls] 

50 to 70 

3. As the inertia ratlo increases, set the position loop gain and speed loop gain 
to the lower limit of the range of values specified and Increase the speed loop 
Integration tlme constant. 

Speed Loop Gain 
(PRMP) [Hz] 

50 to 70 

100 to 140 

150 to 200 

270 to 380 

400 to 560 

500 to 730 

700 to 1100 

Speed Loop lntegration 
Time Constant (PRM3) 

[msl 
5 to 20 
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Machines with Medium Rigidity 

Machines with medium rigidity include machines driven by ball screws through reduction gears. 

or machines driven directly by long ball screws. 

Examples: General machine tools, orthogonal robots, conveyors 

Load Inertia Ratio Position Loop Gain 
( G@L/G@M) I (PRMI) [ l k ]  

Note 1. For an mert~arat~o of xlO or h~gher, shghtly reduce the posltlon loop galn and 
speed loop galn below the values shown, and set the Integration time 
constant to a h~gher value before startlng the adjustment. 

2. Sl~ghtly increase the speed loop lntegratlon ttme constant for an inertla ratlo 
of x20 or higher 

3. As the inertla ratlo increases, set the posltlon loop gain and speed loop garn 
to the lower hm~t of the range of values spec~fied, and increase the speed loop 
lntegratlon tlme constant 

Machines with Low Rigidity 

Machines with low rigidity include machmes dr~ven by t~ming belts, chains, or wave reduction 

gears (Product name: Harmonic drive). 

Example: Conveyors, articulated robots 
L 

Position Loop Gain 
(PRM1) [lls] 

Speed Loop Gain 
(PRMP) [Hz] 

Speed Loop Integration 
Time Constant (PRM3) 

[msl 
50 to 120 

Note 1. For an Inertla ratlo of xlO or h~gher, slightly reduce the posltlon loop galn and 
speed loop gain below the values shown, and set the integrat~on tlme 
constant to a higher value before startlng the adjustment. 

2. Sllghtly increase the speed loop lntegratlon tlme constant for an Inertla ratlo 
of x20 or h~gher. 

3. As the Inertla ratlo increases, set the positlon loop gam and speed loop galn 
to the lower 11mit of the range of values specified, and Increase the speed loop 
tntegratlon tlme constant. 
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This chapter describes serial communications specifications and com- 
mands. , 

Specifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . 
Control Structure . . . . . . . . . . . . . . . . . . . .; . . . . . . . . . ... . . . . . . .. 
Sending Commands from Controller to Servopack . . . . . . . . . . . 

6.3.1 Confirmation Return Signal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6.3.2 Typical Send Examples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

-6.4 Serial Commands . . . . . . . . . . . . . . . . . . . . . . . . . . . .-. . . . . . . . . . . . . . 
6.4.1 List of Serial Commands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
6.4.2 Command Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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6.1 Specifications 

The specifications and one-character structure are given below. 

Item 
Standard 

Commun~cations Method 

Baud Rate 

Start Bits 

Start Bit A- Data !- Even Parity 

Specifications 
RS-422 

Asynchronous (ASYNCH) 

9600 baud 

Iblt . 
Data - - - 

Par1 ty 

Stop Blts 

- 6.2 Control Structure 
. - 

7-b~t  JIS, 7 bits (JIS X0201, formerly C6220) 

1 -bl t even 

1 blt 

A host conh-oller and Servopack can control up to 16 axes. , - 

Host 
controller - k . , 

I I 4 1 

Servopack Servopack 
d 

Servomotor Servomotor 
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6.3 Sending Commands from Controller to Servopack 

Commands are sent from the Controller to the Servopack as outlined below. 

Examples 

Item 
Commands 

ms-No. (00 to 98) command-string CR 

All-axls commands 

Single Axis 
command-string CR 

I I ST CR I 
Note CR = Carnage Return 

Multiple Axes 
AXIS-specrfic commands 

. 

SPDI 2345 CR 

NOV 1234 CR 

ST CR 

Confirmation Return Signal - 

command-strmg CR 
When PRM36 brt 8 (rgnore wlth no axis number) is set to 1, 
set the axrs number to 99 to send commands for all axes sr- 
multaneously. 

11SPD123 CR 

1 2SPD456 CR 

llMOV123 CR 

12MOV456 CR 

An OK CR is returned each tlme a command is recelved if PRM36 bit 10 is set to 1. 

PRM36 Bit 9 Set to 1 

If an unacceptable command is received, the Servopack for the designated axis will return 

ERR-SN CR. NO signal will be returned from axes that were not specified or if the command 

was received normally 

PRM36 Bit 9 and 10 Set to 1 

The specified axis will return either an OK or ERR-SN each time it receives a command. 

6.3.2 Typical Send Examples 

The following shows typical send examples. 
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- - Sending a!Run omniand to the servopack - - 9  - - - -  

0 SVON CR 0: From Controller-to Servopack 
. - 

:. l OKCR a : - a: From Servopack. to Controller - 

- .  
, - - - >  L 

There is a m a x ~ m u f i m s  delay between receiving and executmg a command. 
- .  

- ~ & e s t i n ~ - ~ a t i i  from the Servopack - - 
- - 

- 
- O.ALMCR , - -  . - - - 0. From Controller,to Servopack -- - 

- 

- ALML -RUN CR , 
a: From Servopack-to Controller 

OMONICR - - -  1 

PUN = - 1 2 3 4 5 6 7 8  CR 
-- . . ..- - 

6.4 Serial Commands - 

- 6.4.1 List of Serial Commands 

- . -_  
The following table lists serial commands. 

Description 
Supphes power to the motor. - - 

Stops power to the motof 

Resets an alarm. - a 

Overwntes the ongm so the current pos~t~on becomes (f) nnnnnnn. - 
Operates the same as turning power ON and OFF. '. - 

- Operation 
Run 

- - 

- - 
Command - 

SVON - - 

SV OFF 

ARES 

ZEROSET (f) nnnnnnn 

RES - - - - ' 
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Operation 
Move Refer- 
:nce 

User Constant 

Monitoring 

Dutput Setting 

Command 
POS (k) nnnnnn 

POSl (f) nnnnnn - 

- - 
Description 

Positions the motor at (k) nnnnnnn (absolute value) usmg hea r  accelerat~on and decel- 
erat~on. 

Pos~tions the motor at (k) nnnnnnn (incremental value) using hea r  accelerat~on and 
deceleration 

MOV (_+) nnnnnn 

MOVI (+) nnnnnn 

SPD nnnnn 2 -  . 
RP 

ST , - 

ZRN 

- - - - - - - 

Sets an absolute position reference. - . - - -  
Sets an ~ncremental posit~on reference. a- 

Sets a speed reference 1 

Repeats an ~ncremental move followmg a POSI or MOW command. 

Starts automatic operatlop. 

Starts a return to origin. 

PCON 

PCOFF 

HOLD 

Switches the speed loop to P control. - 

Cancels P control for the speed loop. 

Places the feed on hold (retams the remaining distance). 

SKIP 

PRMPP 

PRMpp = (3 nnnnn 

MONp 

Decelerates to a stop 

Sends the user constant at, p~ juser-constant number). 

Overwntes !he user constant at pp (user constant number) with (k) nnnnnnn. 

Sends monitor data. 

IN 

OUT 

- - . - 6.4.2 Command Functions 
I .  t -  I 

Sends the input-signal status. - 
I 

Sends the output s~gnal status. , - 

ALM (p) 

- .  
OUT = bbbb 

User Constant Commands J 

User constant commands are used to access or overwrite the contents of user constants. User 

constants will not be lost if the power goes out because they are stored on EEPROM. See roman 

Sends an alarm code .. 
Nothing for p: Current alarm - - 

p = 1 to 9: Alarm p times earlier. 

Turns ON and OFF masked output. - 

7 User Constants for more details on these constants. 
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Command 

(pp = user constant No.) 

(pp = user constant No., n =-0 to 9) 

Basic 0p-erating'cornmands - . 
- - ,  _ c - - -  - 

The following fable desciibes basic operating commands. 

Command 
- 

RES - . 

ARES 

ZEROSET (k) n...n 
Maximum +3000000 - 
(The plus sign (+) can be omitted.) 

SVON 

SVOFF 

S T .  

-, 

Descript-ion 
This command sends the contents of user constant pp from the Servopack in order to check 
the contents. -. 

Note.User-constants are output in hexadehmal forbp 36 to 39. 

Example Command:.~~.M3 0 f - RPM3 a = XX. . . .. . X (Sent from the Servopack) 

Th~s commandpvezw~tes~the user constant at pp w~th [(k) n...n].-The plus sign (+) can be . . omitted.. - - 
  he power must be Nrned 0kF  and back ON or the RES command must-be sent after 
executing this command or user constants-start~ng from PRM32 may not operate properly. 

Note' Be sure to convert bits 15 to 0 for pp 36 to 39 to hexadectmal 
prior to sending them. Thus, n = 0 to 9 A, B, C, D, E and F. - - .-. - 

Example Commands: ' P+ 2 ' = 2 0 4 8 - - - 
I .  P R M ~ ~  = 1000 - 

- - _ -__ _ _  
,,..-. - - Turi. the -power OFF and ihen back ON. - 

-- - 
. . 

- - 

-- 

SPD n...n 
Maximum 50000 

Description - 

This cominand operates the same as tumlng power ON and OFF, i.e, it resets the d1gita1 
control section of the Servopack. It IS used when user constants starting from PRM32 are 

1 c overwrl tten. 

This command operates the same as the alarm reset signallALMRST to reset alarms that 
occur in the Servopack. 

-- - 

Thwcommand sets ($1 n...? as the standard origin position. (~nits:~eference un~ts) - 

ZEROSET+n .... n 

The current pos~tion w~ll be set at (f) n...n, and is displayed as monitor data PUN = (k) 
nnnnnnn. 

The SVON command operates the power drive c~rcu~ts of the main Servopack c~rcuits to 
turn the motor ON The SVOFF command turns the motor OFF. (Both s~gnals operate the 
same as the Servo ON slgnal S-ON.) - 

Note The S-ON s~gnal,must be masked (PRM37 bit 0 = 1)  ~f the 
SVONISVOFF commands are used w~thout the S-ON stgnal. 

- - 
. - 

)SVONj - 1-1 

' -v ' v -  * - v  

This command sets the speed reference. The units for (nn.:. ..n) is [x  1,000 reference units/ 
min]. 

When power is turned ON or the RES command is executed, the speed reference value 
becomes all zeroes. An-ERR-SN s~gnal wlll be returned if a POS or POSI command is 
executed pnor to executing an SPD command when power IS turned ON or the RES com- 
mand is executed. 

Thls command starts automat~c operation after a MOV or MOVl command IS executed, 
restarts followmg a HOLD, and moves the remaining distance when ST is sent. The ST 
command IS Ignored dunng pos~ tlonlng. 
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Command 
SKIP 

ZRN 

OLD 

Description 
Thls command stops operatton and stops the motor at a specified rate of decelerat~on. 

Speed 
I POS 

Return to Orlgln ~ e t h o d  
- 

Two-speed method using 
the C-phase pulse slgnal 
( ~ n  the Servopack) of the 
DEC slgnal (LS decelera- 
tlon) PG. 

SKIP 

Return to origin speed 

I I Final distance traveled PRMPC 
DEC 1 I :  
PC JIM n n n 

Initial C-phase pulse after the 
DEC signal switches from L to H. 

User Constant No. Name Setting Range Unl ts 
36 (blt 0) Or~gln return dtrec- 0: Forward, 1.  Reverse 

18 Or~gln return speed 0 to 50000 x 1000 reference 

19 un~tslmin Orlgln return creep 0 to 50000 
speed 

20 Ongm return final 0 to 10000 Reference unl ts 
travel distance 0 to -10000 

Speed 

SPDx 
POS HOLD ST + 

! ! ( ~ 1  + y2 = y)  

1 Feed hold 
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Command 
>OS (f)  n...n 
wlaximum 4000000 

'OSI (f)  n.;.n 
vlaximum 4000000 

:The plus sign (+) can be omitted.) 

- - 

PCON 
PCOFF 

Description 
rhese commands posltion the motor using linear acceleration. 

'0s: Moves to the absolute position (f) n...n 
q S I .  Moves incrementally (f)  n...n - - 

:Speed e set using the SPD command.) 
Speed - 

(Units: Reference unlts) 

: Incremental value 

Thkse commands switch the speed loop mode of the Servopack from PI (proportionallinte- 
gral) control to P (proportional) control. PCON sets P control wh~le PCOFF returns to PI 
control. 
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Command Description ' 

These commands set the posltlon reference uslng reference unlts for (k) n. ..n unlts. 
(+ n...n: Forward motor rotation, - n...n: Reverse motor mtatron) 

MOV (f) n...n 
(The plus slgn (+) can be omitted.) 
Max~mum 4000000 

MOVI (k) n...n 
(The plus slgn (+) can be omitted.) 
Max~mum 4000000 

The pos~tion reference becomes all zeroes when power IS turned ON or the RES command 
1s executed - <  - 

Speed SPDr 
f ulovy (ignored). MOVz * 

ST -ST *ST 

Posit~on . 

coordmate 

I I I I I I 
I , Position 

I I t - 

c C + Y  c + 2~ + iY + coord~nate 

rhls command operates the same as the incremental command (POSI or MOVI) that was 
lust executed. RP w~ll be Ignored if any other command is sent between the POSI or 
MOVI command and the RP command. 

* 

Speed :;:Fly 
A =ST 

I 
. . 

I I I I I 
I -  I I I Position 
C C + Y  C  + Oy I - coordinate 

- Monitoring Commands - 
- - 

Monitoring commands return monitor- data from the Servopack when they are executed. . 

"CR" (~arria~e'return) is added to the text string rather than "Lf (line feed). - - 
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Monitor Commands 

I 

- - Display - 

PUN = + n ... n (see note) 
1 . 7  d~glts max. 

PER = f n. ... n (see note) 
I 7 dlglts max. 

VFB = L- n-n (see note) 

TRQ = + n z  (see note) 1 .% 

Command 

MON l 

MON2 

MON3 - 

MON4 ---. 

MON5 

MON6 

Reference unlts 

Converted pulse 4 tlmes the absolute en- 
coder pulse 

rlmm - 4 d ~ g ~ t s  max. 

VRF = + n.%...n (see note) 
- 5 dig~ts Fax. 

nrsOor 1. 

n IS "I" fordthe follow~ng condltrons 
1 : RDY, Ready 
2:- COIN, Pos~t~on~ng  completed 
3: RUN, Moving 
4: TLIM, Current 11m1t In progress 
5: ALM, Alarm' - - 

x 1000 reference unltslmln 

Note A plus sign (+) is not output if data sent from MON l to MON5 Servopacks 1s poslt~ve or 0, but a negatlve sign 
-(-)-IS output if the data IS negatl;e.-- 

- .  - 

Data sent from Servopack I - Unit, Misc. 

- - 
- -Input Signal status: IN Command- - - . - 

- - Name 
Current posltlon 

Pos~t~on error 

Current speed 
(motor rotation speed) 

Reference speed 

Torque reference 

Servopack status - 

- Data sent from a Servopack: IN'= n6 n5 n4 n3 n2 n1 no 

1 

1 

- 

I 
The-monitor data indicates the iliput signal status as follows (with contacts): 

- Open:-0, Closed: 1 - - 

Each data digit corresponds to a connector pin numb& and signal name as shown below. 

Output Signal Status: - - OUT Command - ,  . 
- - 

, - 

Data sent from the Servopack: I OUT - - = n6 n5 n4 n3 n2 n1 no . 

- 

Monitor data represents output signal status. The output relay is turned OFF when set to 0 and 

is ON when set to 1. 

Command 

I N -  

- - -Data sent from a Servopack - 

n6 n5 n4 n3 - n2 - n1 no - 
- 12 - 4 - -  17 16 18 15 14 

N-CL - P-CL - N-OT 
DEC . -- "OT (ALMRST) 

S-ON 
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Each data digit corresponds to a connector pin number and signal name as shown below. 

Setting Output Signals 

Command 

OUT 

Command 
OUT = bbbb 

I Data sent from a Servopack 

Description 
Th~s command can output CLT (ICN-9), COlN (1CN-8), BK (ICN-7) and ALM 
(1CN-34) when these signals are masked. 

OUT = - ALM s~gnal e - BK s~gnal 

COIN signal 

CLT s~gnal 

n 1 

7 
- 
BK 

All signals are tlirned OFF when b = 0 and are turned ON when b = 1. 

no 
34 

ALM 

n3 
1 1  

CLT 

n4 
30 

ALOl 

n6 
- 32 

AL03 

Example: OUT 0101 
Here the CLT s~gnal IS turned OFF, the COlN slgnal 1s turned ON, the - 
BK slgnal is turned OFF and the ALM signal is turned ON if the sig- 
nals are masked. See User Constant PRM37 b~ts 11 to 8 for more de- 
tails on maskmg output s~gnals. 

n* 
8 

COIN 

n5 
3 1 

AL02 

ALM (ALMp) Command 

The Servopack sends status data just once with the ALM (ALMp) command. See ServopackSta- 

tus and Data Sent from the Servopack on the next page for details on alarm codes and alarm ab- 

breviations. 
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Serial Communications 

6 4 2 Command Funct~ons' 

Command . .. 7. - - Data Sent from the Servopack 

- 

Alarm'occurred ALM nn.nnnn 
(Includrng overtravelmg, software lmit switch) 1 - Alarm abbreviation 

Data Display - 

ALM- -BB 

ALM--RDY - - 

Servopack Status - - 

Motor runn~ng - .- -- -; 

Posttloning-complete - - - 

- I  - 
- 

Alarm code 

Operating 
condition 

-ALM--RUN 

ALM- -m 

Motor OFF (base block status) . . 

Motor ON- - 

ALMp 

. (p= 1 to 9) 

Prev~ous alarm p t~mes earher 
. 4 - ,  

ALMp = nn.nnnn 
- % - - T F ' -  Alarm abbrevratron 

.- (~rewous) X= X X X X X - -X X X - (Future) 

- _  - , 

I 
' 1  3 . -  

- Recorded darms 
- 1(X: Alarm sequence) 

- _  - -_  -. 

Ala+ code 

The ~ervo~ack ' s to~e~ up to 9 prevlous alarms, and ALM 1 to ALM9 commands can be used 
to see detarls of these previous alarms.-ALM3, for example, is the-command used to view 
the_t_h~fd-alarm before the last alarm. - -  
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Servopack Status and Data Sent from the Servopack 

Servopack Status I Data Sent I 
Description I I 

Status Display Normal I Motor OFF (base block status) I ALM- -BB I 
Motor ON 

Positive overtravel ALM-P P-OT 

ALM-P. P-LS Beyond positive software limit swltch 

Negative overtravel 

ALM 02. PRM 

Beyond negative software limit switch 

Alarm Display Absolute data error 

Parameter corrupted 

Parameter setting error 

Overcurrent detection 
(or overheated heat sink detection) 

Overflow 

ALM 10. OC I 
Overvoltage detection 

Acceleration calculation ALM 5 1. OS I 
Overload detect~on (instantaneous peak load) 1 ALM 71. OL I 
Overload detection (continuous peak load) 

Encoder error - 
C 

Encoder backup error 

Encoder checksum error 

Encoder battery error 

Encoder absolute data error - 

ALM 72. OL 

ALM 80. POS 

ALM 8 1. POS 

ALM 82. POS 

ALM 83. POS 

ALM 84. POS 

Encoder overspeed 

Overrun detection 

Broken PC phase wlre I ALM C4. PG I 

ALM 85. POS 

ALM C1. RWY 

Phase error detect~on 

Broken PA, PB phase wire 

Power loss alarm -1  ALM F3. SRC I 

ALM C2. PG 

ALM C3. PG 

- -- 

CPU error I See note - I 
Note Senal data that is sent will be erraticwhen a CPU error has occurred. 





User Constants 

This chapter describes the contents and settmgs of user constants, including 

details on memory switches. 

7.1 Setting User Constants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 - 2 
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User Constants 

- 7 1 I Gain-related Constants 

7.1 Setting User Constants 

The Servopack has the following user constants that can be set or modified to fit the system.-It is im- 

portant to understand what the constants mean before using them. 

User constants are set and modified through serlal communications or through a Digital Operator 

when serial communications aie not available. See Chapter 6 Serial Communications or Chapter 8 

Digital  erato tor (JUSP-OPO~A=-1) for inore details. - I  - 

. - 7.1 .I ~ain-related Constants 

PRM1: Position Loop Gain . 

Set the proportional gain for the position controller. - * - - 
~llowable-ad&tme'ni &nge: 1 t6 500~[lls]~ 

'PRM2:- Speed Loop Gain 
= - - ,  

- Set the proportional gain for the speed controller. - - -  

a Allowable adjustment range: 1 to 2000 [HZ] (Vhth kquivalent inertia) c 
- - i Set PRM 2 at 40 H i  maximum when the motor IS running under no-load conditions. - -  - 

1 -  - - 

PRM3: SPA Loop lnt&8ltion ~ i ~ e  cd"stant - ' 

-Set the timecdnstant for the speed controller. 

'0 'Allowable adjustment range: 2 to 10000 [ms] ' - * - .  
- 

PRM7: Mode Switch - - 

-0 Set the mode switching level. P R M ~  switches be-tween PI a'nd P-control in order to imprdve 
transient characteristicswhen the speed controller output saturates during acceleration-and - - 

0 - - :  -:--;- -: 
deceleration. The mode switch can be used to select any one of the following detection points - - 

-and to set their levels. 

Torque reference (speed controller output): " .: 
Speed reference: Speed reference value - - - 

Motor accel-eration and deceleration detection: Reference units1100 ms - - .  - -- 
- - 

Error pulse: - ~=ference uni& . - - 

- - 
The detection point is selected using PRM36 bits 12 and 13. 

- 

- - 
.--- 

PRM10: Torque Reference Filter Time constant - 
- 

- - 

Set the primary lag filter to add to the reference torque line for speed eiror and speed loop 
- gain. - - - 

- - 
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- PRMlO is used to prevent vibration due to mechanical resonance. 

Allowable setting range: 0 to 250 [x 100 ps] 

PRMII : Feed Forward Compensation 

Set the feed forward compensation ,for the position controller. 

Allowable adjustment range: 0 to 100 [%I 

PRMI 2: Feed Forward Reference Filter 

Set the primary lag filter to add to the feed-forward compensation line. 
I I 

PRM12 can be used to reduce the impact of feed forward control. 

Allowable setting range: 0 to 500 [x 100 p ]  

PRM13: Bias 

Set the position control bias. PRM13 is used depending on load conditions to shorten posi- 
- tioning time. 

Allowable adjustment range: 0 to 450 [rlmin] 

7.1.2 Positioning Unit Related Constants 

W PRM4: Maximum Speed 

Set the maximum speed using speed reference units (position reference units x 10001min) 

Allowable adjustment range: 0 to 50000 [reference units], but the speed cannot be set higher 
than the maximum rotation speed of the motor. 

PRMJ ---- lh-71_ ---'-- 

Speed 

= I 

T m  Time 

PRMS: Acceleration/Deceleration Time 

Set the acceleration based on the time required for the motor to go from a stop to the maxi- 
mum speed (PRM4). 

Acceleration remains constant even if the feed speed varies. 

- - 

PRM32 (8) and PRM33 (A): Electronic Gear Ratio 

The electronic gear ratio BIA (PRM321PRM33) represents the number of encoder pulses per 
reference unit. 

- - 

For example, cons~der a system where the reference unit is micrometers in equipment that 
drives a ball screw with a 5-mm (0.20-in) pitch using a Servomotor with an incremental en- 
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7 1 3 Torque Related Constants 

coder (2048 pulses). Since 2048 encoder pulses are generated 4 times (unconditionally 4 
tlmes) In one motor revolution, the number of pulses generated is 2048 x 4 or 8192 pulses. 
Here, the Servomotor moves 5 mm (0.20 in) above the 5-mm (0.20-in) pitch ball screw, and 
this distance expressed as micrometers is 5000 pm. Th-erefore, set PRM32 to 8192 and 
PRM33 to 5000. 

Make sure that the electronic gear ratio falls within the range 1 5 B/A S 10. 

Always execute RES or turn-power OFF and back-ON when the electronic gear ratio is 
changed. 

Be sure to recalculate' and correct user conitants set in reference and speed reference units. 

PRM34: Number of ~ncoder Pulses 

Set the number of pulses per encoder rotation. - -  - 

For a 12-bit absolute encoder: Set 1024 [PAX]. 

For an incremental encoder: 
Set 2048 [PAX] (SGM-0003  . ,  12) or 2000. 

7.1.3 Torque Related Constants . 

PRM8: Forward External Current Limit 

Set the forward current limit. PRM8 is valid when contact input P-CL (ICN-11) is ON. 
L - - - 

Allowable setting range: 0 to maximum torque [%I 

' PRM9: ~everse ~xternal current Limit 
T A 

Sets the reverse current limit. PRM9 is vahd when contact input N-CL (~cN-12) is ON. 

Allowable setting range: 0 to maximum torque [%I 

PRM28:   or ward Torque Limit 

Set the forward torque limit. 

Allowable setting range: 0 to maximum torque [%I - - . . 
I 

PRM29: Reverse Torque Limit 

Set the reverse torque lim~t. 

Allowable setting range: 0 to maximum torque [%I - . 

t 
_- C 
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7.1.4 Sequence Related Constants 

PRM6: Positioning Completed Width 

Set the range for the positioning complete signal output (COIN). 

Allowable setting range: 0 to 100 [reference units] 

PRM15: Delay Time from Brake Reference Output to Servo OFF 
Operation 

Sets the time delay from the brake reference output to Servo OFF when using a Servomotor 
with a brake. 

Allowable setting range: 0 to 50 [x 10 ms] 

PRM16: Mechanical Brake ON Enabled Speed with Servo OFF 

Set the motor rotation speed that turns the mechanical brake ON (signal open) with the Servo 
OFF. 

PRM16 holds the mechanical brake open when motor rotation speed exceeds this setting. 

Allowable setting range: 0 to maximum speed [speed reference units] 

PRM17: Delay Time from Servo OFF to Forced Brake ON During 
Motor Rotation 

PRM 17 prevents the mechanical brake from being applied immediately when motor rotation ex- 

ceeds the mechanical brake ON enabled speed with the Servo OFF. PRM 17 designates brake ON 

(signal OPEN) regardless of motor rotation speed after this specified time elapses. 

Allowable setting range: 0 to 1000 [x 10 ms] 

PRM25: Command Distribution Completed Signal Width 

PRM25 is valid only when the CLT signal (ICN-9) IS converted to command distribution 
completed signal (PRM39 bit 10 = 1 ). 

PRM25 sets the number of pulses left until command distribution completed signal is output. 0 
Allowable adjustment range: 0 to 30000 (reference units) 

The unit for PRM25 is (x 100 reference units) when PRM39 bit I I is set to 1. 

7.1.5 Other Constants 

PRM14: Overflow 

Set the overflow detection level. 
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7 1 5 Other Constants 

Allowable setting range: 1 to 65535 [X 100 reference units] 

PRMI 8: Origin ~eturn  Speed- 

Set-the initial speed for origin return. 

PRM18 id -set in speed reference units: The-direction is determined by PRM36 bit 0. 

PRMIS: origin ~eturn-creep Speed - .. - - - - , . 
Set the speed for locating the origin after the deceleration limit .- switch signal turns ON during 

- 

a origin return. 

PRM19 is set in speed reference units. - 

- ,  

PRM20-: Origin Return Final Travel Distance 

Set the distance from the origin - .  return (encoder C-phase -- pulse) _ . to the origin. 

PRM2O is set in reference units and requires a sign. - 

- 1 .  -- 
a 1f the direction of the.settidgis opposite of the origin return direction, the Servomotor will - 

- decelerate to-a stop after detecting the origin, and reverse directions. 

PRM~I : origin Return Strike Time and Strike Torque . t I -- . - - - * 

Set the strike timeand strike + torque when the method .= .. used . to oigin return (PRM39 bits 4 c 
to 6) is set to 5-or 6:-' 

Last two digits (00 to 99): Strike torqlie (9% units) &decimal digits> 
- - 

First three digits (0 to 300): Strike time (10-ms units) .* 

Example: PRM2 1 =- 5 07 0 . ..-. . . . . Strike - - continuously - - for 500 ms at 70% torque. 
- .  - 

P R M ~ ~  ahd P R M ~ ~ :  JOG Speed - - 
A - - - 

- - -  
a Setthe JOG-mode- speed fot running forward or reverse depending on P-CL or N-CL contact 6 

The Servomotor runs at the first JOG speed set in PRM26 when the P-cONsignal is OFF, 
and runs at the second .,-- JOG speed s e t : i n ' ~ ~ ~ 2 7  when ~ ~ ~ - P - c o N  dignal is ON. . _ 
Allowable setting range: 0 to maximum speed (PRM4) - .  

..- < - - - \ -  - - 
Speed - reference,,units: - position reference units x 10001min - - _ ,  _ .* - -  

PRM30: Forward Software LimitlPRM31: Reverse Software Limit 
- - 

Set the limits to the range of motibn. A Servomotor with an absolute encoder or an incremen- . 
tal encoder that returns to origin cannot movebeyond these-limits. ' 

They are u6ed to check the range w h e h u n  s t a h  . ' 
tions. The Servomotor does not stirt m6ving if the refirkice position is outside the range. 

The Servomotor moves up to-the software limit and then stops when an external JOG signal 
is received. 

C 
- 
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Set PRM30 and PRM31 to 0 in systems that do not use software limits. 

PRM35: Axis Number 

Be sure to give each Servopack a unique number when multiple Servopacks are connected 
in parallel on a single transmission line. Add an axis designation number in front of all com- 
munications commands to send commands only to the required axes. Axis numbers range 
from 01 to 98. 

Setting this parameter enables communications for the relevant Servopack only. 

PRM36 to PRM39 are bit parameters. Convert bits 15 (MSB) to 0 (LSB) to hexadecimal in 
- PRM command settings. 

7.1.6 Memory Switches 

PRM 36 Bit 0: Origin Return Direction 

When using an absolute encoder; PRM36 is valid only if PRM36 bit 1 is set to 1. 
- - 

Set the origin return direction to 0 for a positive direction (+) and to 1 for a negative direction 

(-1 

PRM36 Bit 1 : Change the Origin Return Method 

When PRM36 bit'l is set to 0 with an incremental encoder, the ZRN command will return 
the Servomotor to the orlgin the same way as setting PRM39 bits 6 to 4 to 0. With an absolute 
encoder, the ZRN-command positions the Servomotor at the position set in PRM20. 

When PRM36 bit 1 is set to 1, the Servomotor will return to the origin the same way as setting 
PRM39 bits 6 to 4 to 1 for both absolute and incremental encoders. 

PRM36 Bit 2: Encoder Selection 

Set PRM36 bit 2 to 0 for an incremental encoder and to 1 for an absolute encoder. 

W PRM36 Bit 3: Pulse Train Input 

The Servomotor moves by pulse train reference when PRM36 bit 3 is set to 1. 

The reference pulse is a two-phase pulse 90" phase difference, and is counted using a multi- k 
- plier of 4. A reference of one reference unit is given one count. 

The pulse form and multiplier cannot be changed. 

A The B phase continues for 
forward rotat~on reference. 

I , I I I ' I . '  

Pulse count i 1 j i j + 
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7 1 6 Memory Sw~tches 

Note 1. Pulse-inputs are ignored during serial commands as well as during JOG operations and cannot 
be cleared from the error counter. 

2. Be sure to input pulses equwalent to 5-v line driver signals. 

- ICN 

PRM36 Bits 7 to 4: Pulse Count Check for Absolute Encoder Cycle 

0   his settings is valid only when using an absolute encoder. 
a -  - - -  

+ 1 . _  - 

PRM36-bits7 to 4 are used to check whether the number of PG pulses (A and B phase) be-, 
tween origin pulses (C phase) match the number of pulses per encoder rotation when an abso- 
lute encoder is used. Set the allowable errors. 
Unlts: Encoder pulse units - 

An encoder alarm (ALM8O.POS) occurs when the error exceeds this setting, but the check 
is not performed if,the bits are set to 0. 

PRM36 Bit 8:..lgnore web No Axis-Number 

0 When this bit is set-to 0, serial commands with no axis number are valid fpr all axes. Set this 
bit to 0 if there is only one axis. 

0.  When (his bit is set to 1, serial commands with no axis number are ignored. Add axisnumber 
99 to make commands valid for all axes. 

PRM36 Bit 9: Error Signal Return 
- L 

An ERR SN will be returned when a serial command receive error occurs when PRM36 bit 
9 is set to 1. Only-thetdesignated axis will return a signal. 

i 
The receive errors given below both return ERR SN. 

illegal text and numbers - 

- The received command cannot be executed. 
. (An ST command when the Servo is OFF or the reference is outside the software limits.) 

.I 

PRM36 Bit 10: OK Signal Return 
i 

When this bit is set to ],OK-is returned when a serial command is received normally. An OK 
- - .  

may be returned even if the serial command is not vahd as when SVOFF is-received while 
the Servo is OFF or when ARES is-received when there is no alarm. 
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Note OK is not returned when a RES command is received because status is initialized the same as 
turning power OFF and ON. 

PRM36 Bit 11: Received Text Return 

When this b ~ t  is set to 1, received text is returned after an OK (receive normal) or ER (receive 
error), but only from the designated axis. The text is returned without the axis number, and 
IS returned one space after OK or ER. 

Example: 0 2 S PD5 0 0 0 - Command (Host controller to Servopack) 
OK SPD5 0 0 0 - Returned (Servopack to host controller) 

, 

PRM36 Bits 12 and 13: Mode Switch Selection 

set the mode switch switching conditions. See 5.7.3 Functions that Improve Response for 
more details on mode switching. 

Bits 13 and 12 = 0,0: Torque 
Bits 1 3 and 12 = 0, 1: Speed 
Bits 13 and 12 = 1,O: Acceleration 
Bits 13 and 12 = 1, 1 : Error pulse 

Set the mode switching level in PRM7. 

Note When changing switching conditions, be sure to change PRM7 to suit the new conditions. 

PRM36 Bit 14: Starting Point Change 

When this bit is set to 0, the reference position (target position for the prevlous reference) is 
- , set as the starting point for an incremental reference (MOVI, POSI) during current limit. 

When this bit is set to 1, the current posltion (position where the Servomotor stopped) is set 
as the starting point for an incremental reference (MOVI, POSI) during current limit. 

PRM37 Bit 0: S-ON Signal Mask 

When this bit is set to I ,  the S-ON signal ( 1  CN-U) is disabled. 

PRM37 Bit 1 OT Signal Mask 

When this bit is set to 1, the P-OT signal (1CN- 16) and the N-OT signal (1 CN- 17) are dis- 
abled so the Servomotor cannot run even when these signals are OPEN. R 

H PRM37 Bit 2: External JOG Signal 

When this bit is set to 1, the P-CL signal (ICN- 1 1 ), N-CL signal (1 CN- 12), and P-CON signal 
(1CN- 15) are set as external JOG run reference signals. 

P-CL + JOG+ (JOG forward reference, forward when ON and stopped when OFF) 
N-CL 4 JOG- (JOG reverse reference, reverse when ON and stopped when OFF) 
P-CON <SP~ND (2nd ~ 0 ~ s ~ e e d  selection, PRM26 speed when ON and PRM27 speed 
when OFF) 
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P R M ~ ~  Bit 3: ALMRST Signal Mask - : 

When this bit is set to 1, the ALMRST signal (1CN- 18) is disabled. - - .  - .  - -  - 

PRM37 Bit -4: Inverted DEC Signal - - - - - - - !' - - I _ 

When this bit is set to 1, the loglc of the deceleiation slgnal (DEC, ICN- 18) when the Servo- 
motor origin return is reversed. The Servomotor starts decelerating when the DEC turns OFF, 
andsearches - f i r  _ I  . an origin pulse when the signal turns back ON. 

" - - ~ ~ ~ 3 7 : ~ i t s  7 and 6: Special lriput Signal - 

- - 

~nab le  input signals to execute serial commands and other functions. Set bits 7 and 6 to 0 - 
- and I, respectively, tpenable the special input signals. Be sure to mask the input signals at 

PRM37 bit 3 and-bits 1 tq. 0, or- both functions will be &xuted. 

When using this function, specify the functlon allotted to signals at PRM38 and PRM39 bits 
- - 

3 too. - 
, I -  - . - * - -  - 

H- PRM37 Bit 8: ALM signal Mask . -:. 

When this bit is set i b  1, the ALM signrii i 1 CN-34) is rkinoved from the servo status output. 
- Here, the.ALM-signal changes with the serial command OUT- = b3 b2 - b l  bO, where bO 

= 0 turns the m & k - ~ ~ ~ - a n d  bO = 1 turns the mask ON. - - -  - 
- . -  

a PRM37 ~ i t  9: Signal Mask - -  
? - 5- - 

9 . , - .  
. - - When this bit is set to 1, the =-signal ( 1 CN-7) is removed from the servo status output. e r e  - -- 

, - - the E-signal ~ha,&es with serial command OUT = -b3- b2 Is1 b0 ,=where b 1 = 0 turns the - 

- - mask- 0Fk- and b 1 = 1 tl?& the- mask ON. - 
- - - ,  - 

PRM37 Bit 10: Signal-Mask . - -  

When this bitis set to 1; the-C01~ signal (ICN-8) is removed from the servo status output. - 

~ e i e ,  the COIN signal-changes with serial-cobmarid OUT = b3 b2 - b l  bO, where b2 = 
0 turns the mask OFF and b2 = 1 turns the,mask ON. , - - - - 

- PRM37 Bit 11 : CLT Signal Mask - . - 
- - 2- - - - I 

When this bit 1s Bet to 1, the CLT sigrial (1CN-9) is removed from the servo status output. 
Here, the CLT signal changes with serial command OUT = b3 b2 b l  bO,.where b3 = 0 . . 
turns the mask OH and b3 4'1 turns thk mask ON. - - 

- - - -  - 
- - -  a When this blt is set to 1, the logic of the ALM signal (ICN-34) is reversed. Here, the ALM 

slihal is OFF durihg normal operation ;id is ON ihen  an alarmaccurs.. : 
- - . - 

I .  - - 
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PRM37 Bit 13: Inverted - % - Signal - - Output -:- - .  

When this bit is set to 1, tKe logic of the signal (1CN-7) is reversed. Here,-the signal 
is OFF when the motor is ON and is ON during base block. 

PRM37 Bit 14: Inverted -'sigt&l Output. 

When this bit is set to 1, the logic of the COIN signal (1CN-8) is reversed. Here, the COIN - - 
signal is OFF when positioning is completed and is ON for all other cases. - . ' 

PRM37 Bit 15: Inverted CLT Signal Outp-ut 
- .  

When this bit 1s set to I, the logic of the CLT signal (1 CNL9) is reversed. Here, the CLT signal . . 
-is OFF during current hmit and is ON when current limit is OFF. ' 

PRM38 and PRM39 Bit 3 to 0: Input Signal Allocation 

Set the input signal allocation when PRM37 bits 7 and 6 are 0 and 1. 

PRM38 bits 15 to 12: Allocated to the N-CL signal (1CN- 12) 
PRM38 bits 11 to 8: Allocated to the P-CL signal (ICN-1 I) 

- 

PRM38 bits 7 to 4: Allocated to the P-CON signal (1 CN- 15) 
PRM38 bits 3 to 0: -' Allocated to the S-ON signal (1CN-14) 

- PRM39 bits-3 to 0: ' Allocated to the ALMRST signal ( 1 CN- 1-8) 

The settings are as follows: 

0: No special operation. Always set unmasked signals at 0. 
1 : SVON command . b~ 
2: PCON command 
3: STcommand 
4: HOLD command (HOLD when OFF, run enabled when ON) 
5: RPcommand 
6: SKIP command 
7: ZRN command ' , -- ' 

8: ARES command 

PRM39 Bits 6 to 4: Selection of Origin Return Method 

Select the method used to origin return when PRM36 bit 1 is set to 1. 

The parameters used in orig~n return are listed below. 

PRM18: Origin return speed 
~ ~ 1 9 :  Origin return creep speed 
PRM20: Origin return final travel distance 
PRM21: Origin return strike time and torque (PRM39 bits 6 to 4 must be 5 or 6) - 

PRM36 bit 0: Origin return direction 
PRM36 bit 1 : Change the origin return method 
PRM37 bit 4: Inverted DEC signal 

8 - PRM39 bits 6 to 4: Selection of origin return method 
PRM39 bit 7: Origin - .  pulse selection 

L I - .  
The settings values are described in the following table. 
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7 1 6 Memory Swltches - 

Move Status - .. I ~escription- I Setting 
Moves the equ~pment the d~stance to the ongm based on the ~n~tial 
C-phase pulse posltlon after exceedmg deceleration hm~t sw~tch in 
order to set the orlgrn just as w~th returnlng to the ortgln using stan- 
dard settmgs. 

Moves the equlpment the d~stance to the ongm based on the in~tial I C-phase pulse when decelerat~on hm~t switch turns ON In order to set - I - I the ongm. I 
Moves the equ~pment In reverse when decelerat~on lim~t switch turns 
ON and moves ~t the dtstance to the or~gin based on the in~tial C- 
phase pulse when decelerat~on hmtt sw~tch turns OFF in order to set 
thelongin. _. - __ - 

.Funct~ons the same as I ,  above, when returnlng the equ~pment to the- 
ong!n from the decelerat~on-hm~t sw~tch OFF-pos~t~on. When return- 
ing to the orlgln from the decelerat~on hm~t sw~tch ON posltlon, the 
equlpment moves-ln reverse and then reverses d~rect~on when the 
deceleration hmit sw~tch signal turns OFF. After that, ~t agam func- 
t~ons the Same as- I ; above. - 

----*- 
- 0 -  

(When decelerat~on hmlt swltch 
turns ON) - - -  

After the equipment str~kes the movement lim~t, ~t moves the d~stance 
to the prigin In the reverse d~rection In order to set the or~gin 

After the equtpment stnkes the movement I~mit, ~t moves tn the re- 
verse directlo? and moves the distance to the ongm based on the 
rn~tial C-phase pulse when decelerat~on hm~t sw~tch turns ON In or- 
der to set the or~g~n - - - 

Note 1. Symbols In the figure md~cate the following: 

C+ Ongm return speed (PRM18) 

-+ Origln return creep speed (PRM19) 

--% Move the return to ongln distance (PRM20) 

Ongm pulse (C-phase pulse) poslt~on 

@ Return to orlgln complete posltion 

2. - ~nd~cates deceleration hmit sw~tch status. 

--- 
Decelera-; Decelera- - Decelera- , 

bon limit tion hmlt tion hmit 
- sw~tch OFF sw~tch ON switch OFF 

3. Codes can be used to set the d~rection of movement for distance to O I I ~ ~ ~ - ( P R M ~ O ) . ' C ~ ~ ~  must be taken wlth 
.this settlng, however, because the direction of movement IS hm~ted using return to origm by stnking when 
P R M ~ ~  bits 4 to 6 are set to 5. 

H PRM39 Bit 7: Origin Pulse Selection 

When this-bit is set to 0, the encoder origin pulse (C phase) is set as the reference position 
for returning to the origin. 

When thls bit is set td 1, the leading edge of the CLR signal ( I  CN-5 and 6) is set as the refer- 
ence position for returning to the origin. Be careful here because the voltage level of the CLR 
signal varies with other I10 signals. - . 
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SN75174 or the 
equ~valent 

Servopack 

or 
VCC 

1CN - 
R1 

Y 
3 Servopack 

i = 6.6 to 15.3 mA 
R1 examples- 1 kR when the VCC IS 12 V 

180 R when the VCC is 5 V 

PRM39 Bit 8: Overwrite Method 

When this bit is set to 0, the position and speed reference commands are ignored while the 
equipment is moving. 

When this bit is set to 1, position and speed reference commands entered while the equipment 
is moving are enabled immediately. 

SP D4 

. - SPDl POSl - SPDl 

s 
8 

8 

s 

SPDl 

- I *  
t ' s 

- 8  ' t 
8 

\ 
8 . 

POSl POS2 POS3 

POSl POS4 

PRM39 Bit 9: Reference Buffer Method 
r 

5 

When this bit is set to 0, the position dn'd speed reference commands are ignored while the 
equipment is moving. 

When this bit is set to 1, the and speed reference commands entered while the equip- 
ment is moving are held as a single group and enabled when operation ends or when operation 
is aborted by a SKIP command. 
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7.1 6 Memory Switches 

Note The Servomotor will not stop even if a SKIP command is sent when the reference commands 
given below are received. 

- -.- . -. - I 
- -  POSl 

POSl POS2 1 SPD/ ; -spr ,yy2, - - sri- - , , 
* . -  

L - - 

'.POSl - - - POS2 - 

PRM39 Bit 10: Pulse Distribution Completed - - Signal 
1 -  _ - * 

When this bit is set to 1, t h e ~ ~ ~ - s i ~ n a l  output (1CN-9) is switched to the pulse distribution 
- - 'completed signal after current limit is detected. The number of pGlses remaining before out- 

= putting thepulse~d~st~ibution completed signal is set to PRM2S L in reference units. 
- - - . -  

~ ~ ~ 3 9 - ~ i t .  11 : Multiplier for ~istribution Completed Signal Width 

PRM39 bit 11 is valid only-when PRM39 bit 10 is set to 1. - - - - - .  - > -  

when this bitjs s*-t6 !; the unit for PRM~S,  which.is-uied to set the range for the output 
- completed signal above, ischanged from reference units to (x LOO reference imits)lThis pi- - 

rameter is useful for creating signals when passing,points during operation. 

PRM39 Bit 12: Ignore Parity 
-- .- - . - 

when-this blt is set'tb 0, - the - #  en'or characters are ign'd&d;during the parity check 6n the serial .- 
communications input. - ' 

When this bit is set to 1, a parity check is not performed on the serial communications input. 
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- 7.2 User Constants - 

This following is a list of user constants. 
- - 

Table 7.1 List of User Constants 

No. 

1 

2 

3 

- 4 

5 

6 

7 

8 

9 

10 

1- 1 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

Digits 
(Bits) 

Name (Description) Units Upper and 
Lower Limits 

Factory 
Setting 

40 Positlon loop gam 

Speed loop gain - .  
-- 

Speed loop integration tlme constant 

Maxlmum speed Speed reference 
units 

-- 

~ccelir&on/deceleration trme 

Positioning completed width 

Mode switch level 
- Torque 

Speed 

Reference unlts 

% 
Speed reference . - 
untts 
Speed1100 ms 
Reference units - 

0 to max. 
0 to max. 

0 to max. 
0 to 10000 

Acceleratlon/deceleration 
Error pulse 

Forward external current limit 

Reverse external current limit - 
Torque reference filter tlme constant - ' 

0 to max. 

% 

x loops 

% 

0 to max. 

- - Feed forward compensation - 

Feed forward reference filter - I  - 

Bias 
100-ps 

Speed reference 
unlts 

Overflow - 

Time delay from brake ON to Servo OFF 

Mechanical brake ON enabled speed with 
the Servo OFF 

x 100 reference unlts I-  to 50000 

0 to 50 

0 to max. 

x 10ms 

Speed reference - 
unlts 

Tlme from Servo OFF to forced brake ON 
durtng motor rotation 

Origin return speed Speed reference 
unl ts 

Speed reference 
units 

1 to max. 

Ongm return creep speed 1 to max. 

Ongin return final travel distance Reference units 

% Last two 
digits 

Origin return stnke torque 

First three 
drgi ts 

Origin return strike time 

Not used. 

Pulse distribution completed signal range Reference units 
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0 to max. 

Name (Description) Units No. Digits 
(Bits) 

1 st JOG speed Speed reference 
unlts 

2nd JOG speed Speed reference 
unl ts 

Forward torque hmit 

0 to max. - 200 

0 to max. Max. 

0 to max. - Max. 

f 30000 ,- - . 0 

f 30000 0 

30M0 
- 

! 
- 

30000 1 

5 13 to 32768 - 2048 

0 to99. 99 

0 0 

Reyerae torque- llmi t 1 % 

Forward software limtt x 100 reference units 

Reverse software hmit . x 100 reference.untts 

Electromc gear iatio B (no. of pulses) 
- -  - - 

Electronrc gear ratto A (no. of units set) - . 
Number of encoder pulses p/R - 

AXIS number 
- e 

Not used. - - 
- -  - - - 

. - Starting potnt change (for an incremental - - 
reference dunng current 11mit) - 
0: Previous reference positlon 
1 : Current position - - . - 
Mode switch selection' . - 

- I - - - 
00: Torque, 0 1 : SpeEd, 10. Accelerattodde- - 

I 

celerat~on, 1 1 Error pulse_ - - - - - - - - . - -  
1 : Recetved text return a - - - I  - 

1 : OK s~gnal return - -  - 

1 : Error signal return: _ - -  - 

1 : Ignore with no axis number 

Pulse count check for absolute encoder - ffi pulses - - 

1 : Pulse train input 

1 : Absolute encoder - - 
-- - 

1 : Change the ongin return method 

Ongm return direction: - 
0: + d~rect~on, 1 : - direction 

- -. 
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No. Factory 
Setting 

0 

0 

0 

0 

0 

0 

0 

0 

1 : Inverted DEC s~gnal I 10, 1 I O 

Upper and 
Lower Limits 

0, 1 

0, 1 

0, 1 

0, 1 

0, 1 

0, 1 

0, 1 

0, 1 

Spec~al input s~gnals: - 

00: General, 01 : Allocated 

Not used. 

Units - Digits 
(Bits) 

b15 

b14 

b13 

b12 

bll 

b10 , 

b9 

b8 

1 : OT s~gnal mask I - 10, I I O 

Name (Description) 

1 : Inverted CLT s~gnal output. ' 

I : Inverted COIN slgnal output. 

1: Inverted BK s~gnal output. 

1: Inverted ALM s~gnal output. 

1: CLT signal mask 

1 : COIN s~gnal mask 

1 : BK signal mask 

1 : ALM signal mask 

00.01 

0 

1 : ALMRST signal mask 

I: External JOG signal 

00 

0 

0, 1 

0, I 

1 : S-ON s~gnal mask 

N-CL s~gnal allocat~on 

S-ON slgnal allocat~on I I 0000 to 1000 I 0000 I 

0 

0 

P-CL signal allocat~on 

P-CON signal allocat~on 

0, 1 

0000 to 1000 

I : Ignore panty I I " I  

0 

0000 

0000 to 1000 

0000 to 1000 

Not used. 

Not used. 

Not used. 

1: Multiplier for pulse distr~but~on com- 
pleted signal w~dth ' I 

0000 

0000 

0 

0 

0 

0 

0 

0 

1 : Pulse distnbution completed signal 

1: Reference buffer method 

1 : Overwrite method 

b3 to bO I ALMRST s~gnal allocation I I0000tolO00 I 0000 I 

Origin pulse selection 
0: C phase of PG, 1. CLR signal 

Select~on of orlgln return method 

Note 1. Speed reference units are expressed as reference units x 1000/rnm. 

0, 1 

0, 1 

0, 1 

2. The factory setting for PRM2 (speed loop gam) must meet the followmg condit~ons: 
Load inertia 2 motor moment of inertia x 3 
Since vtbrat~ons w~ll occur w~th these load settmgs with a small motor (no load ~nertia) or small load ~nert~a, 
always set PRM2 at 40 or less prlor to operation. 

0 

0 

0 

0, 1 

000 to I10 

3. Be sure to set the electronic gear ratio (PRM32 and 33) so that 1 I B (PRM32)lA (PRM33) 6 10. 

0 

000 

4. To avoid poss~ble danger, never change parameters startlng at PRM28 (encoder selection, number of encoder 
pulses, etc.) while the Servomotor is ON (Servo ON). 
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- - - 

f 5yChan-ging parameters hke thkele~onic gear rfit~o and number of encoder pulses cause the ~eriomotcii 
- . .  - - to k n  at a maximum speed outs~de the spec~fied Servomotor speed range and may generate an A.04 alium 

- when power is turned ON: If this-happens, cfieck the reference unlts one more time: - - - 

6. Since the JOG reference is ~nternalli processed as l?O~f2097152, theservomotor w!ll stop after a sei num- 
- - - - . . - I ber of rotations.-- - - - - - -  . - 

-7. ~ e s u r e  to convert b 15 (MSB) to bO (LSB) to hexadeclmal in 4-b~t groups ((b 15 to b 12, b 11 to- b8, b7 to-b4, 

; b3 to b0) for parameters 36 to 39. Servopacks read and-send bits in hexadeclmal. The upper andlower lim~ts - 
as well as factory settings for parameters 36 to 39 In the table above are glven in binary. - - 

- - - .  
Parameter numbers PRM36, P w 3 7 ,  PRM38 and-p~NI39 are illbstratid below: -- 

- - 1 L  - - x b - 

- P R M ~ ~  
- 
- .  

Bit 15 14 13 -12 1-I 10 - - 9  8 . 7 6 : - - 5  - 4  3  - 2  1  0  
* I I I 

- Send - -  - - -  
I -  I I 

1 .  - 5 

- - 
Bit 15- 1 4 - - 1 3  12 11 10- 9 8 7 6 5  4 3  - 2  1 0  

I I - - v - 
Inverted output output mask Input s~gnals * ' - - 

I 1 - 1  I I I '  I I I I '  

- \ 

Special incut signals (Valid when PRM37 bit 6 IS set to 1) - 

- 1 5  14 13 1 2 - - 1 1  10 - ' 9 -  8 7 1  6 - - 5  il' 3 - 2 1 0  
I I 1 I I I I 1 I - 1 I - I  
N - C L  % P - : - C L  P C O N b ,  -S 0 -N-- 
I 1 - 1  1 I -  I I I I I I I _. " 
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The following commands can be allocated to each signal. 
None 
SVON 
PCON - 

ST 
HOLD 
RP 
SKIP 
ZRN 
ARES 

- Bit 

Send 
I I I 





Using the Digital Operator 

This chapter describes the basic operation of the Digital Operator . 

........................................... 8.1 Switch Operation 

.......................... 8.2 Basic Function and Mode Selction 

........................................ 8.3 Status Display Mode. 
. . 

............................................... 8.4 Setting Mode 
....................................................... 8.4.1 User Constants 

.................................... 8.4.2 Operation Using the D~g~tal Operator 
......................................... 8.4.3 Clearing Alarm Traceback Data 

....................................... 8.4.4 Checking Servomotor Parameters . 

.................................... 8.4.5 Checkmg the Software Vers~on .... : 

.............................................. 8.5 Monitor Mode 
....................................................... 8.5.1 Monitor Display 

............................... 8.5.2 Internal Status Bit Display in Monitor Mode 

..................................... 8.6 Alarm Traceback Mode 



- -Using the Digital Operator 

- - - 

8.1 Switch Operation - - % - 

- .  
Figure 8.1-shows the Digltal Operator. The Digital Operator provides various functions, which are 

- - grouped under different Operating Modes. See 8.2 Basic Functions and Switching Modes. 
3 - - 

Note Use serial communications to send references, monitoring functions, and all other commands - - - - - - to an SGD-000H-series servopack. When se-rial communications are not available (e.g., at 
- system startup),-functions such as monitoring and setting- parameters for test operation and 

- maintenance are possible with the SGD Digital oper&or. The Digital Operator is used for - - 
maintenance work only, and not for normal operation; - 

- .  
When executmg serial commudicatio~sba~ain after the Dlgital Operator, be sure to turn OFF 

power before changmg the connections. * - 

Figure 8.1 - Digital Operator 
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8.2 Basic Function and Mode-Selction- - 

- - 

Table 8.1 shows the Digital Operator functions. The Status Display Mode is set when the control 

power supply is turned ON. Press the DSPLISET Key as shown in Figure 8.2 to switch modes. 

Table 8.1 Digital Operator Functions 

Mode 
Status D~splay 

Alarm Traceback 

Baseblock 

Run 

Alarm 

Sets and d~splays user constants 

Operatmg mode from D~g~tal  Operator (JOG). 

Clears alarm traceback data. 

Checks Servomotor parameters. 

Checks the software verslon. 

Monitoring functions 

Speeds . . 

, _Torque references 
No. of pulses from motor U-phase edge 

Electrical angle - 
Internal status bits 

Pos~tion error 

Displays prevlous alarms. 
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8.3 Status Display Mode 

The Status Display Mode displays Servopack status using bits and codes as shown in Figure 8.3. 
Table 8.2 shows bit data and Table 8.3 show the codes and status. ALARMIRESET is the reset 
switch for alarms, and DSPLISET switches fiom Status Display Mode to Setting Mode. 

The panel display is shown below. 

Pos~t~onmg completed - Current hmit detected 

\ Bit data / , Reference pulse input 

Base- 

~ o i e r  ON . Code 

Figure 8.3 Status Display Mode 

Table 8.2 Bit Data Description 

I Bit Data I Description I 

' I Positioning Completed I La when positioning has been completed. I 

Power ON 

Baseblock 

I Current Llm~t Detection 
- I Lit if the torque reference IS at the torque I~mit. I 

Lit when Servopack power IS ON. 

Lit for base block, and not lit w~th  Servo ON. 

Table 8.3 Codes and Status 

Code I Status 

Pi, t I Foyard rotatlon prohib~ted 

riot 
I Reverse rotat~on prohibited I 

W E  I Alarm status 
' See Table 8.7 Table of Alarms on page 8 - 19. 
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8 4 1 User Constants - - 

- -8.4 Setting Mode - 

.The Setting-Mode is used to perform the following operations. 
- - - - - -  - 

- Set and display user constants. 
- 7  - -, - 7 -  

- Operate the system from the Digital Operator. - 
,-- - - - - .  

= Clear alarm traceback data. 

Check Servomotor pafameters. - a - ; & - ,  - - 
- -- -. - < - - -  * - 

- ~ & c k  the software yeision,' .. - - - = 

User Constants I - 

-- Thepanel display is shown below. 
- .  

-BM n---n-- - :e- ' [T mmIm m--- 
- U-- - e 3  -- 5 ENTER U U -  1 3 - U  - 

- -  -- - - - - 0 - 

- - lnd~cates'set: -- User constant ' ma - - - Setting - - 
ting Mode. number .. 

- - m  - -  
- - 

- - - "  - -- A .J - - 

~igure 8.4 setthg User-Cpnstants - .  
/ - 

1. Set the user constant number using the Cursor Keys. - 

- -select the digit that will be set uskg the ~ ~ f i - a n d  RIGHT-Keys. The selected digit win 
- - -  

flash. 

-Use-the UP and DOWN Kejs to increase or decrease the selected digit to the desired 

- - user constant number. - -  - > - -  

- 2. Press the DATAENTER K& to display the setting of the user constant. 
- - - 

3. Change the setting using the cursor i(eys. (The procedure here isthe same described in step - 
1, above.) - - - - -  , - - - - - - - 

4. -Press the DSPLISET Key to store the setting. 
- - - - .  - - 

5. Repeat steps 1 to 4 above as many times as required. ̂ - 

6. Press the DATAENTER Key to return to the user constant number display. 

7. Press the DSPLISET Key to switch from Setting Mode to Monitor Mode. - - - . .  . - . - . - 

See Table 8.4 (p 8 - 7) for a list of user constants. 
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- 3 Setting Memory switches (Cn-24 to Cn-27) . - - 

- - User constants Cn-24 to Cn-27 areused to set bits used as memory switches. TheProcedure 

used to set user constant numbers and display settings are the same as those given in steps 1. 

and 2. in the above procedure. - - 
h - 

" - - The- panel display is shown below. - - .  
- .  

- - Bit number - - - L15when set to 1 

. - 

- - 

Bit number to set 

Figure 8.5 Bit Data Display 

: 

- 1. Use the LEFT and RIGHT Keys to set the bit number of the memory switch that will be 
set on the right side of the panel. , 

- 2. Use either the UP1 or DOWN Key to turn ON and OFF the memory switch. - 

3. Repeat steps 1 and 2, above, as many times as required. 
I 

4. Press the DSPLISET Key to store the setting. 

5. Press the DATAENTER Key to return to the user constant number display. 
- - 

. -  - 

- 

6. Press the DSPLISET Key to switch from sitting hiode to h on it or-h ode. 

W User Constants I 

- -, 

The following is a list of user constants. 

Table 8.4 List of User Constants 

Cn No. 

01 

02 

03 

04 

05 

06 

07 

08 

09 

Param- 
eter 
No. 

1 

-2 

3 

4 

5 

6 

7 

8 

9 

Bits 

- 

. - 
- 

Name (Description) 

Posltlon loop gam 

Speed loop gam 

Speed loop integration tlme constant 

Maxlmum speed 

Accelerat~onldeceleration time 

Postttonlng completed width 

Mode switching level 
Torque 
Speed 
Acceleration/deceleration 
Error pulse 

Forward external current limit 

Reverse external current h m ~ t  

Unit 

11s 

Hz 

ms 

Speed reference units 

ms 

Reference unlts 

% 
Speed reference unl ts 
Speed1 1 00 ms 
Reference units 

% 

% 

Upper and 
Lower Limits 

Factory 
Setting 

I to 250 

1 to 2000 

2 to 10000 

0 to 50000 

0 to 1000 

1 to 250 

0 to max. 
0 to max. 
0 to max. 
0 to 10000 

0 to max. 

0 to max. 

40 

80 

20 

37000 

1 00 

I - 

200 

1 00 

100 
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Cn No. y e -  1 Bits I 
- No. 

-Name (Description) " ' - Unit Upper and Factory I Lower Limits I Setting I 
10 

- -  - Torque reference filter time constan!. 

I I Feed-forward compensation 

12 1 I Feed-forward reference tilter 

14 1 1 Overflow 

15 ' Time from brake ON to Servo OFF 

16 Mechanical brake ON enabled speed with the 
Servo OFF 

Time from Servo OFF to forced brake ON 
during motor rotatlon 

18 Ong~n return- speed 

19 Origin return creep speed - - 

Speed reference units 1 to max 1000 

Speed reference units 1 to max 200 

20 Origi-n return final travel distance 
- - , - , 

1 *30000 (see - 1: - 1 Reference unlts 
note) 

96 0 to 99 - 2 1 Last two Or~gln return stnke torque - , - 
( d ~ g ~ t s  I 
First Ongin return str~ke time 

(three digits I 
Not used. - - 

- .  L - 

Reference units - 0 to 30000 0 - 
I I 

25 - 1  - 
- I Pulse distribution completed s~gnal range 

max. 

26 1 I 1st JOG speed 

27 1 1 2nd JOG speed . 

28 1 I Forward torque hmit 

29 Reverse torque hmit 

30 Forward software limit ' 

% 0 to max. max. 

x looreference unlts k30000 (see 0 
note 3) 

3 1 Reverse software 11m1 t - 
- .  

32 - 
- Electronic gear ratio B (no. of pulses) 

33 - Electron~c gear ratio A (no. of units set) 

34 - .  -Number of encoder pulses 
35 AXIS number- 

x 100 reference un~ts k30000 (see 0 I note 3) I 
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Cn No. Param- 
eter 
No. 

Bits Name (Description) Unit Upper and 
Lower Limits 

Factory 
Setting 

Not used. 

Starting point change (for an rncremental ref- 
erence dunng current Itmrt) 
0: Prevtous reference posrt~on 
1 : Current posrtton 

Mode swrtch selectron 
00: Torque, 01 : Speed, 10: Acceleration/de- 
celeratron, 1 1 : Error pulse 

1: Received text return 

1 : OK return 

1 : Error stgnal return 

1: Ignore wrth no axrs number 

PG pulses I OM) to 101 
1 : Pulse train Input 

1 : Absolute encoder 
- - - - - - - - - 

]:-change the ongrn return method 

Ongin return drrection. 
0: + drrection, 1. - drrectton 

1 : Inverted CLT srgnal output 

1: Invered COIN srgnal output 

1 : Inverted m s~gnal output 

1 : Inverted ALM srgnal output 

bll 1 : CLT srgnal mask 

1: COIN srgnal mask 

1 : BK srgnal mask 

1 : ALM srgnal mask 

Spectal input stgnals: 
00. General, 0 1 : Allocated 

Not used. 

1 : Inverted DEC s~gnal 

1: ALMRST srgnal mask 

I : External JOG srgnal 

1 : OT srgnal mask 
- 

1 : S-ON srgnal mask , 

b15 to 
b12 

bll to 
b* - 
b7 to b4 

b3 to bO 

N-CL srgnal allocatron 

P-CL signal allocatron 

P-CON srgnal allocatron 

S-ON srgnal allocatron 

0000 to 1 OOO 

0000 to 1000 m 
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Cn No. 

27 
- - - 

- - 

Param- 
eter- 

- No. 
39 - - 

2 - 
s - -  

- # .  

Bits- - Na-me (Description) Unit - Upper and - 
Lower Limits 

I -Factory 
Setting 

Not used. - - I 1'0 
Not used. 0 

Not used. - - 
- 

0 

1 : Ignore pant jl - -  0 , l  

bll - 

b10. 

1 : Mult~pher for pulse distr~but~on completed - - 
- 

0 , l c -  - 
signal w~dth - - - I. - - - 

1 : Pulse d~str~bution completed signal . .  - . 0 , 1 _  
- - , - -  - 

1 : Reference buffer method -. - - - -- 0 , l -  - - 
- .  

1: Overwr~te method - - I . .  . 10.1 
., - 

Origin pulse select~on - - - . . - -  0, 1 - -  . 
0: C phase of PG, 1 : CLR s~gnal - - - 
Select~on of origln retum method - - - - - -  - 
- - 000to110 - 

ALMRST signal a!locat~on - - 0000 to 1000 
- - 

Note 1. S ~ e c ~ f v  Darameter numbers for Cn numbers in hexadecimal. 
I - -  

. .. 
2. Use a btt pattern to set Cn-24 to Cn-27 -- - - - 

3. A 16-bit two's complement IS used to set and d~splay settmgs for Cn- 14, Cn- 1 E, a-nd Cn- 1 F. (Example: For 
-1000, the settmg is 65536 - 1000 dr 55536.j 

-- 
- - .  - - -- 

E 
3 
C 

2 - 
([I C 
0) .- 
V) 

8 
t 
W 

- - - User setthgs for Cn-24, Cn-25, Cn-26 and c"-27 are illustrited below. ' 

- - ' ,- -- 

Cn-24-- 
I t  15- 14 13 f2 1 1 -  10 -9 8 - a  7- ' 6 - - -  5 4 3 2 1 0 

- .  Bit 15 -14 13 12 11 10 9 8 .  7 6 --5 4 3 2 1 --0 . 
I I . I  I I I I I I - - - - - -  . - - inverted output Output mask - Input signals - 
I I I - I I I I - - -  I I 

-.* L -  

I I I 
Send 

I I I 
. - 
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-. Cn-26 Specla1 Input s~gnals (Vahd when Cn-25 b ~ t  6 1s set to 1 .) 

The following commands can be'allocated to each signal. 

Bit 15 14 13 12 11 10 9 8 7 6 5  4  3  2  1 0 

0: None 

I I I 
N - C L  
I I I 

1: SVON 
2: PCON 

3: ST 

I I 
P - C L  
I I I 

4: HOLD 

6: SKIP 

P C O N  
I - I  I 

7: ZRN 
8: ARES 

S - O N  
I I I 

8.4.2 Operation Using the Digital Operator 

Cn-27 
15 14 13 12 1 1 - 1 0  9 8 7 6 5  4 3 2 1 0  

Setting Operation Mode 

Set user constant Cn-00 to 00 to switch from the monitor panel to Operation Mode. 

I I I 
Send 

I I I 

I I I 
ALMRST 

I 



Using the Digital Operator 

8 4 3 Clearing A l m  Traceback Data 

The panel display is shown below. 

-, I I 
Indicates Setbng User constant Setting 
Mode. ' number 

c :I 

- -  - . - - -  
D~splay for Operat~on Mode 
from monltor panel 

Figure 8.6 Operation Mode from the Digital Operator 
-0 - - - 

1. Use the Cursor Keys to select user constant number 00. 

2. Press the DATAENTER Key to display the setting of the user constant. 

3. Use the Cursor Keys to set 00. 

- 4. Press the DSPLISET Key on the monitor panel to turn the Operation Mode ON and OFF. 

5. Press the DATAENTER Key to return to the user constant number display. 

-6. Press the DSPLISET Key to switch from Setting Mode to M-onitor Mode. 

Operation Using the Digital Operator 

Be sure to set the size of the speed reference a t i se i  co"btant PRM27 (2nd JOG speed). See 

7.2 User Constants for more details on this setting. 
- ,  - 

I - 
1. Press the JOGISVON ~ e y  to switch between SVON and SVOFF. 

- - 2. Press and hold the UP Key for reverse rotation: - ' 

3. Press and hold the DOWN Key for forward rotation. 

Note The S-ON signal must be masked (Cn-25 bit 0 set to I )  if the S-ON signal is not used. Also 
be sure to mask the OT signal (Cn-25 bit 1 set to 1) if the N-OT and P-OT signals are not used. 

8.4.3 Clearing Alarm Traceback Data 

Set user constant Cn-00 to 02 to clear alarm traceback data. - 



8 4 Settmg Mode 

The panel display is shown below. 

I - - 
User constant number Setting 

Clear alarm traceback data. I 
Figure 8.7 Clearing Alarm Traceback Data 

I 

1. Use the Cursor Keys to select user constant number 00. 

2. Press the DATAIENTER Key to display the setting of the user constant. 

3. Use the Cursor Keys to set 02. 

4. Press the DSPLISET Key to clear alarm trace data and return to the display for user constant 
Cn-00. 

5. Press the DATAENTER Key to return to the user constant number display. 

6. Press the DSPLISET Key to switch from Setting Mode to Monitor Mode. 

8.4.4 Checking Servomotor Parameters 

Checking Servomotor Parameters 

Set user constant Cn-00 to 04 to switch to Servomotor parameter checking mode. 



Using- the Digital Operator 
- - -  

8 4 4 Checking Servomotor Pirameters - - 

- The panel display is shown below. 

\ / 

lnd~cates Set- 
ting Mode. - number 

- 
Setting 

-Servomotor parameter d~splay 

I 

Modifcation mdex display 

1 

r -  

Figure 8.8 Display Changes when Checking sewornotor Parameters' ' 

- 1. Use the Cursor Keys tb select user constant number 00. 
- - 

2. Press the DATAENTER . - .  Key to display the setting of the user constant. 

3. Use the Cursor Keys to set 04. . - 

4. Press the DSPLISET ~e~ to check the Servomotor parameters. 
- - 

5. Press the DATMNTER Key to return to the user constant number display. - - 

6. Press the DSPLISET Key to switch from Setting Mode toSMonitor Mode. 

I Parameter Display - # 

The Servomotor type and modification index (modification No.) are displayed as shown be- 

low. 



8 4 Setting Mode 

Servomotor Parameters 

. - , - 

Servomotor capaclty 
9E: 30 W -. 
b2: 50 W 
01: 1oow 
02 200 W 
03. 300 W 
04: 400 W 

- 08: 750 W 

I - Servomotor type 
00: SGM 200 V- 
41: SGM 100 V 

Modification Index 

02: SGMP 200V - 
- 43: SGMP 100 V 

(Modification No.) 

Modification NO. (hexadeciinal display) 
(a x 1 63 + b x 1 62 + c x 16 + d) = Modification index (Modification No.) 

Declmal Equivalents 
A =  10 
b =  11 
C=12 
d=13 
E=14 
F =  15 

- 1 

8.4.5 Checking the Software -version 

Setting the Software Version Checking Mode 

Set user constant Cn-00 to 06 to switch to Software Version Checking Mode. 
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8.5 Monitor Mode 

The Digital Operator can monitor the speed, torque and other references in Monitor Mode. 

. - 
8.5.1 Monitor Display - - 

. - 

The following table shows the types of monitoring available. 

- -  Table 8.5 Monitor Display 

I 
- - 

08 1 Pos~t~on error (reference un~ts) I 

Monitor No. 
00 

02 

03 

04 

05 

The panel display is shown below. 

Monitor Display 
Feedback speed (rlm~n) 

Torque reference (95) 

No. of pulses from motor U-phase edge (pulse) 

Electrical angle (deg) - , 

Internal status bit d~splay (See Table 8.6.) 

Indicates Monitor Monitor number M - Monitor data 
Mode. - 

Figure 8.10 Display Changes in Monitor Mode 

- 1. Use the UP and DOWN Keys to select monitor number to be used. 

- 2. Press the DATAENTER Key to start the monitor display. 
- 

3. Press the DATAENTER Key to-return to monitor number selection. 

4. Press the DSPLISET Key to switch from Monitor Mode to Alarm Traceback Mode. 
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8 5 2 Internal Status Bit D~splay !n Mon~tor Mode 

- - - -  

- - I 8.5.2 Internal status-~it Display i i ~  Monitor-Made - 

- - - - -  - 

The following tables describes the bit displays for Un-05-internal status in Monitor Mode. - - - - - - 

- - - -  , 1 - -  I -- 
~ i b l e  8.6 1nter"aistatus Bit display in ~ ~ " i t &  ~ o d e  (Un-05) 

'BitNo. - -  I - Code - - - -  1- -Description . - - 

- -I Lit for a servoyalarm;- . - 

- L 

Lit when the-dynamic brake is ON. ' - 

-Not us&. , ' : - - 

Lit dunng cui-re-nt- limit. - - 

Lit when pos~tlonmg has been completed 
I I - -  - - -  - - 

5 ( MSON -;- -1 Llt when 'the.mode sw~tch 15 ON. - - - I I 

7 I P-CL I Lit when forward current hmit is ON. 
8 - 

B N-CL . Lit when reverse current liin~t is ON. 
- - 9 B-ON Lit when the Servomotor is ON. 

I - .  

10 I PA ( Not lit when the A-phase encoder input signal is high: - 

11 - - PB - Not lif when the B-phase encoder input signal is high.,. 

12 . PC * Not lit when the C-phase encoder Input signal is high:- 

13 - PU Not lit-when the U-phase encoder input signal is high (only for an Incremental encoder). 

14 . - - -  - PV ~ o t " 6 t  when the V-phase encoder input signal is high (only for an incremental encoder). 

PW - Notht-when the W-phase encoder input signal is high (only for an incremental encoder). 

16 SVON Lit when the servo is ON. 
- - 17 - P-CON Lit for-the P control input.. -- ' -  

18 P-OT ~~t ' fd r the  forward rotatlon prohibited input:- - . 
I I - - 

19 I N-OT- - '- I  it Tor the reveke-rotahon prohibited input:-: 

20 - Not used.- - - - 



8 6 Alarm Traceback Mode 

8.6 Alarm Traceback Mode 

The Alarm Traceback Mode is used to display data on previous alarms. 

The storage capacity for alarm data is up to 10 previous alarms. 

Traceback data A.99 for ten alarms is saved when the control power supply is turned ON 
or an alarm is reset (included in the 10 alarms). 

See Table 8.7 for more details on traceback data and steps to be taken for alarms. 

The panel display is shown below. 

Alarm sequence Traceback data 
number 

Figure 8.11 Alarm Traceback Mode 

1. Press the UP and DOWN Keys to scroll through the alarm sequence numbers and display 
information on previous alarms. The higher the left-hand dig~t (alarm sequence number), 
the older the alarm data.) 

2. Press the DSPLISET Key to switch from Alarm Traceback Mode to Status Display Mode. 

The following table lists alarm displays and traceback data provided by the Digital Operator. 

Table 8.7 Alarm Displays and Traceback data Provided by the Digital Operator 

I Displayed Alam 
Code 

Description 

Absolute data error (only with an absolute encoder) 

Parameter breakdown 

Parameter setttng error 

Overcurrent (or overheated heat stnk) 

Ovefflow 

Overvoltage 

Overspeed (1 10% of maximum speed) 

Overload (instantaneous peak load) 

Overload (conttnuous peak load) 
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I Displayed Alam 
Code I Description 

Absolute encoder error (only w~th an absolute encoder) 

Absolute encoder backup error (only w~th a 12-brt absolute encoder) 

Absolute encoder checksum error (only with a 12-b~t absolute encoder) 

Absolute encoder battery error (only w~th a 12-b~t absolute encoder) 

Absolute encoder absolute data error (only w~th a I %-bit absolute encoder) 

Absolute encoder overspeed (only w~th a 12-b~t absolute encoder) 

Servo overrun detected (rmproper Servomotor or encoder wlnng) 

Phase error (only w~th an incremental encoder) 

PA or PB phase d~sconnect~on 

PC phase dtsconnection 

Power loss error (detected if power was reconnected wrthin the power holdmg 
t~me) 

Not an alarm. Reset by resettmg the alarm or turnlng Servopack power ON (only 
for traceback data). 

I 
The followmg are operator-related alarms that are not recorded In alarm traceback. 

nn I Z P F U U  I D~grtal Operator transmiss~on error 1 

n 4 D~g~tal Operator transmlsslon error 2 I CPFu 4 I 



Installation and Wiring 

This chapter describes delivery item checking. installation. and wiring spec- 

ifications for Servomotors and Servopacks . 

....................................... 9.1 Checking on Delivery 9 . 2 

................................................ 9.2 Installation 9 = 2 
............................................... 9.2.1 Installing the Servomotor 9 . 2 

9.2.2 Installing the Servopack ................................................ 9 . 4 
.......................................................... 9.2.3 Power Loss 9 . 5 

..................................................... 9.3 Wiring 9 . 6 
.................................................... 9.3.1 W~ring Instructions 9 . 6 
................................................... 9.3.2 Cable Specifications 9 . 7 

......................................................... 9.3.3 Cable Types 9 . 8 



Installation and Wiring 

9 2 1 Installing the Servomotor 

9.1 Checking on Delivery 

When CSeries products are delivered, check the following items: 

I Check Items I Remarks I 
Check ~f the delivered products are 
the ones you ordered. 

Check for damage. 

I smoothly. ' ( normal. If the motor has a brake, however, it cannot be I 

Check the model numbers marked on the nameplates of 
Servomotor and Servopack. 

Check the oveiall appearance, and check for damage or - 

Check ~f the motor shaft rotates 

I I turned manually. I 

scratches resulting from transportation. 

If the motor shaft can be smoothly turned by hand, it is 

I 

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

If any of the above items are faulty or incorrect, contact the dealer from which you purchased the 

products or your nearest sales representative. Be sure to confirm that there are no loose screws, break- 

age in lead wires, or damage in insulation. 

Installation - 

9.2.1 Installing the Servomotor 

The Servomotor can be installed either horizontally or vertically. If the Servomotor is installed 

incorrectly or in an inappropriate location, the service life will be shortened or unexpected prob- 

lems will occur. To prevent this, always observe the installation instructions provided below. 

Before Installation 

Anticorrosive paint is coated on the edge of the motor shaft to prevent corrosion during storage. 

Before installation, clean off the anticorrosive paint thoroughly using a cloth moistened with 

thinner. 

- - -  

d here. 

Storage 

Store the Servomotor in the following temperature range. 

1 IMwRTANT Avoid getting thmner on other parts of the Servomotor when cleaning the shaft. 



9 2 Installation 

H Installation Site 

The Servomotors are designed for indoor use. Install Servomotor in an environment which meets 

the following conditions: 

Free from corrosive or explosive gases 

Well-ventilated and free from dust and moisture 

Ambient temperature of 0 to 40°C 

Relative humidity of 20% to 80% (with no condensation) 

Sufficient access for each inspection and cleaning 

If the Servomotor is used in a location subject to water or oil mist, install a shield or cover over 

the Servomotor. 

H Alignment 

Align the shaft of the Servomotor with that of the equipment to be controlled. When connecting 

couplings, be careful not to apply any impact to the shaft or excessive force on bearings. Install 

the Servomotor so that alignment accuracy falls within the range shown below. 

Measure thls distance at four different posltlons on the circumference. The 
difference between the maximum and min~mum measurements must be , 0.03 mm (0.0012 in) or less. (Turn together with couplmgs.) 

r 
I I 

1 Measure this distance at four different positions on the 
-A c~rcumference. The difference between the maximum and minimum 

measurements must be 0.03 mm (0.0012 In) or less. (Turn together 
with couplmgs.) 

I IMPORTANTI If the shafts are not aligned-properly, v~bratmn will occur, result~ng m damage to the bearings. 

Allowable Bearing Load , 

Do not apply any excessive thrust load or radial load to the AC Servomotor. When installing 

gears, couplings, pulleys, etc., be careful not to apply any impact to the shaft or excessive force 

on bearings. Mechanical shock to the shaft end must be less than 50 G (490m/s2). 

Design the mechanical system so that thrust load and radial load applied to the servomotor shaft 

end during operation falls within the range shown in Table 3.1. 
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9 2 2 Instdl~ng the Servopack 

9.2.2 Installing the Servopack 

Install the Servopack perpendicular to the wall as shown in 

the figure. 

The SGD-DOH Servopack is a book-shaped compact servo controller. 

Installation Site - 

Orientation 

Situation 
When ~nstalled In a control panel 

F 

When installed near a heating unlt 

When installed near a source of 
vibration 

When installed in a place subject to 
corrosive gases 

Others - 

The Servopack must be orientated as shown in the figure be- 

cause it is designed to be cooled by natural convection. 

Precautions 
Dependmg on the slze of the panel, the temperature ins~de the 
control panel may become higher than the amb~ent 
temperature due to heat generated by Internal dev~ces. Des~gn 
the control panel slze, unit layout, and coolmg method so that 
the temperature around the Servopack does not exceed 55°C. 

Suppress rad~at~on heat from the heat~ng unlt and temperature 
rise caused by convection so that the temperature around the 
Servopack does not exceed 55°C. 

lnstall a v~bratlon- sola at or underneath the Servopack to prevent 
it from receivmg vibration. 

Corros~ve gases do not immediately affect the Servopack but 
will eventually cause magnetlc contactors or relays in the 
reference c~rcults or main clrcuits to malfunct~on. Take 
appropriate action to prevent corrosive gases. 

Avo~d installat~on in hot or humid places, or where excessive 
dust or Iron powder IS present In the alr. 

i Firmly secure the servopack through the mounting holes 
provided. 

\jentilat~on 

F~gure 9.3 lnstallat~on Orientation 



Installation Method 

f 50 mm ( 1  .W in) or more 

7 50 mm ( 1  97 in) or more 
30 mm (1 18 in) or more 10 mrn (0 39 m) or more 4 

Install the Servopack perpendicular to the wall so that the front panel faces outward. 

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

When installing Servopacks side by s~de, install cooling fans above the Servopacks to pre- 
vent the temperature around each Servopack from increasing excessively and also to main- 
tain an even temperature inside the control panel. 

When installing multiple Servopacks side by side in a control panel, provide at least 10 mm 
(0.39 in) space between them and at least 50 mm (1.97 in) space above and below them as 
shown in the figure above and observe the following installation conditions: 

Ambient temperature for Servopacks: 0 to 55°C 

Humidity: 90% RH or less 

Vibration: 0.5G (4.9 m/s2) 

Condensation and freezing: None 

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

9.2.3 Power Loss 

The power loss of the Servopacks is as shown in the following table. 

Table 9.1 Power Loss during Rated Output 

Se~opack 
Model SGD- 

A3AH 
A5AH 
O l  AH 
02AH 
04AH 
08AH 
A3BH 
A5BH 
01 BH 
02BH 
03BH 

Supply Voltage 

200 VAC 

100 VAC 
- 

Capacity 
W 

30 
50 
1 00 
200 
400 
750 
30 
50 
100 
200 
300 

Output Current 
A (rms) 

0.42 
0.60 
0.87 
2.0 
2.6 
4.4 
0.63 
0.90 
2.2 
2.7 
3.7 

Power Loss 
W 

15 
18 
20 
35 
45 
60 
17 
20 
30 
47 
70 
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9 3 1 Wmng Instructions 

9.3 Wiring 

9.3.1 Wiring Instructions 

I IMPORTANT I 

Note 

I IMPORTANT I 

To ensure safe and stable operation, always refer to the following wiring instructions. 

Always use the followmg cables for winng the s~gnal hnes and PG feedback Imes. 

Cut off the excess portion of the cable to min~mize the cable length. 

For a ground wlre, use as thick a cable as possible. 

At least class-3 ground (ground to 100 SZ or less) is recommended. 

Always use one-line grounding. 

If the motor is insulated from the machine, ground the motor directly. 

Do not bend or apply tension to cables. 

Yaskawa Drawing No. Lines- 

For reference Input 
For PG feedback 
lmes and senal 
communication 
lines 

Maximum 
Allowable 

Length 

Cable Type 

-- 

3 m (9.8 ft.) Twisted-pa~r wlres 
Mult~conductor 
shielded 
tw~sted-pa~r wires 

20 m (65.6 ft.) 
DE9404859 
B9400064 (for incremental encoder) 
DE8400093 (for absolute &coder) 

Since the conductor of a signal cable is very thin (0.1 to 0.3 mm2 (0.0002 to 0.0005 in2), han- 
dle it with adequate care. 

To prevent malfunction due to nolse, take the following actlons: 

Position the input reference device and noise filter as close to the Servopack as possible. 

Always install a surge absorber circuit in the relay, solenoid and magnetic contactor coils. 

The distance between a power line (such as a power supply line or motor cable) and a signal 
line must be at least 30 cm (12 in). Do not put the power and signal lines in the same duct 
or bundle them together. 

Do not share the power supply with an electr~c welder or electrical discharge machine. When 
the Servopack is placed near a high-frequency oscillator, install a noise filter on the input side 
of the-power supply line. 

The Servopack uses high-speed switching elements, which may cause noise on signal lines. To 
prevent this, always take the above actions. 

Use a noise filter to prevent the rad~o frequency interference. 

Since the Servopacks are designed to be used for industrial use, no measures are provided 
against radio frequency interference. Use a noise filter in the power input line when using 
the Servopacks near residential areas or where they are prone to radio frequency interference. 



9.3.2 Cable Specifications 

For 200 V 

For 100 V 

The rated current of the Servopack external terminals and cable size are listed in Tables 9.3 and 

9.4. The cable specifications and sizes must be selected according to the operating environment 

and current capacity. The cable specifications in these tables were selected under conditions of 

three cables per bundle at 40" C ambient temperature, with the rated current flowing. Table 9.4 

lists the cable types. 

Table 9.2 Cable Specifications (1) 

Servopack Model SGD- Main C'il I Ten 

Rated 
Current 
A (rms) 

uit Power Input 
inal (R) (T) 

Cable Spec. 

HIV 1 25 mln 

HIV 2 0 min 

HIV 1 25 mln 

HIV 2 0 mln 

Motor Connection Terminals 

Use Yaskawa cable See 10 4 2 
Cuble Speafi~utlons for details 

When usmg non-Yaskawa cables, 
check the cable current rating and 
cons~der the operating envlron- 
ment 

(U)(V) (W + 

Use cable slzes AWG22 to AWG18 
(0 3 to 0 89 mm2 (0 0005 to 
0 001 in2) 

Rated 
Current 

I A (rms) 

Cable Specifications 
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9 3 3 Cable Types 

The appropriate cables for Servopack connectors 1 CN, 2CN and 3CN are shown in the following 

table. 

Table 9.3 , Cable Specifications (2) 

Control VO Signal 
Connector 

PG Signal Connector 

Serial L 

Communication 
Connector 

Cable 

Appltcable Cable 

Finished Cable 
Dlmenslons 
Rated current 
A (ms) 
Cable 

Applicable Cable 

Ftnished Cable 
Dlrnens~ons 

Rated Current 
A (rms) 
Cable 

Applicable Cable 

Fmshed Cable 
Dimensions 

Rated Current 
A (rms) 

Use twtsted-pan cable or shielded 
twisted-palr wtre. 
AWG24,26,28,30 

0 16.0 mm ( 0  0.63 in ) max. 

100 mA DC max 

Use Yaskawa cable. See 10.4.2 Cable 
Specifications for detalls. 
Use shielded twtsted-pair wire if a 
Yaskawa cable is not used. 

Applrcable cable sizes: AWG24, 26, 28, 
30. Use AWG22 for encoder power supply 
and FG Irnes. Use AWG26 for other 
signals. These connecttons permit wtring 
dtstances up to 20 m (65.6 ft.) 

0 1  1.6 (00.46 in.) mm max. 

100 mA DC mrut (500 mA DC max for power 
supply h e )  
Use twlsted-palr wrres or shtelded 
twisted-pair wlres. 
AWG24,26,28,30 
07.0 mm (00.28 tn) max. 

100 mA DC max 

Note Cable selection condltlons: three cables per bundle at 40 "C ambrent tempera- 
ture with the rated current flowtng. 

9.3.3 cable Types 

The types of cable are shown in the following table. Use this table in combination with the table 

above. 

Table 9.4 Cable Types 

Note 1. Use cable with 600 V mtn. withstand voltage for main circuits. 

2. Conslder allowable current reduction ratio if cables a,re bundled In PVC or 
metal ducts. 

Conductor Allowable Temperature 
"C 

- 
60 

75 

Cable v p e  

3. Use temperature-reststant cable under hlgh ambient or panel temperatures 
where normal vtnyl cables raptdly deterlorate. 

Symbol 
PVC 

IV 

HIV 

Name 
Normal vinyl cable 

600-V vtnyl cable 

Temperature-resistant vtnyl cable 
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%Series Dimensional Drawings 
-- 

10 1 I SGM Servomotors 

10.1 Servomotor Dimensional Drawings 

10.1 .I SGM Servomotors 

SGM Servomotors with Incremental Encoders, No Brakes 

30 W (0.04 HP), 50 W (0.07 HP), 100 W (0.13 HP) 
I 

Encoder 
UL2854 

Lead 

I - / / /  Motor Lead (Teflon w~re) 

-Motor Plug 

(0 0016) 
/-Ill 0 04 [A ]  

Sc 

Y-Y 

I / 1 4-R3.7 

Incremental Encoder h (0 0008) shaft (SGM-uUA(B)316, end screw hde 2 - ~  3 (2+0.17) 
w~th key type only) MTG Holes 



10 -1 Servomotor ~ ~ m e n s ~ o n d  Drawlngs 

Model L 
SGM- I Allowable 

Radial 
Lo-ad 
N (Ib) 

Screw 
Dimen- 
sions 

Approx. 
Mass kg 

(Ib) 

Allowable 
Thrust 
Load 
N (Ib) 

54 (12) 

54 (12) ; 

54 (12) 

No key 

No key 

M2 5, 
depth 5 
(0 20) 4 

No key 

M2 5, 
depth 5 
(0 20) 

Note 1 .  The encoder is an incremental encoder. 

2. "A" in the model number mdicates 200-V specifications, and "B" indicates 100-V specifications. . 

3. The symbol "0" in the model number mdicates the number of encoder pulses (3. 2048P/R, 5: 2000P1R). 
- 

. 200 W (0.27 HP), 300, W- (0.04 HP), 400 W (0.53 HP) 
I I 

-Encoder Lead 
UL2854 

Protectwe Tube 
- (Black) 96 ($0.24) 

Cross-sect~on Y-Y - 

- - 

Incremental Encoder ( 
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10 1 1 SGM Servomotors 

- 
Approx. 
Mass kg 

(Ib) 

Allowable 
Thrust 
Load 
N ( W  

74 (-1 6) 

r -- 
. - 

Screw 
Dimen- 
sions 

Output 
W (HP) 

200 
(0 27) 

Allowable 
Radial 
Load 
-N (Ib) 

245 (55) 

- - 

245 (55) 

--- 

- 
M5, 
depth 8 
(0 31) 

.. . 
--- 

- - 
M5, - 
depth 8 
(0 31) 

No key 

No key ' 

MS. 
depth 8 
(0 31) 

Note 1 The encoder IS an Incremental encoder. - - ; 

2. "A" In the model number 1nd1cates'200 V-spec~ficat~ons, and "B" Indicates 100 V-spec~ficat~ons 

3. The symbol ''0" In the-model number Indicates the number-of encoder pulses (3: 2048P/R, 5: 2000PlR) 

. . - -  
750 W (1.01 HP) 

Cross-sect~on Y-Y 

Incremental Encoder 
0- (SGM-08A316, 

- '- @16h6 : @ . l 6  - no11 ( O M  - ;kt) w~th only) key type 

Protectwe 
(Black) $6 



10 1 Servomotor D~rnenslonal Draw~ngs 

[:4 QK 1 U / W / T -: Output 
Dimen- W (HP) 

08A012  No key 750 (1 01) 

Approx. 
Mass kg 

( W  

Allowable Allowable 
Radial Thrust 
Load / Load 1 
N (Ib) N (Ib) 

392 (88) 147 (33) 

Note 1. The encoder IS an lncremental encoder. 

2. "A" In the model number indicates 200 V-specif~cat~ons 

3. The symbol ''0" In the model number lndlcates the number of encoder 
pulses (3: 2048P/R, 5. 2000PlR) 

Motor and Encoder Plugs (For 30 W (0.04 HP) to 750 W (1 .O1 HP)) 

Motor Plug Motor Wiring Specifications 
9 8 (O 39) Plug 1721 67-1 (AMP) 

Pin- 170360-1 or 170364-1 

Socket: 170362-1 or 170366-1 

Encoder Plug 

Plug: 172169-1 (AMP 
Pm 170359-1 or 170463-1 
Connected to 
Cap: 172161-1 
Socket 170361 -1 or 170365-1 

Wh~te 

Green 

Incremental Encoder Wiring Specifications 

1 
2 
3 
4 

A channel output 
A channel output 

8 
9 

Blue 
BlueIBlack 

B channel output 
channel output 

Yellow 
YellowIBlack 

- +5 v (power supply) 
FG (Frame Ground) 

Red 
Orange 



C-Series Dimensional Drawings 

10 1 1 SGM Servomotors 

SGM Servomotors-with Incremental Encoders and Brakes 
- 

30 W (0.04 HP), 50 W (0.07 HP), 100 W (0.13 HP) 

30(H30 (11 81f l  18) ~ ~ 7 - b  / Encoder 

f Motor Lead (Teflon wlre) 
Encoder Lead AWG22 UL1828 or uL3534 

Plug 

Incremental Encoder 

voltage: i 0  VDC, dlss~~ated 
current (Reference),O 08 A 
Brake Holdlng Torque 
= Motor ~ a t e d  ~orque 

Model r Dimen- 
sions 

Output 
W (HP) 

Approx. 
Mass 
kg ( W  

Allow- 
able Ra- 

dial 
Load 
N ( W  

68 (15) 

Allow- 
able 

Thrust 
Load 
N (Ib) 

54 (12) No key 

No key 

No key loo 
(0 13) 

depth 6 

Note I The encoder IS an tncremental encoder. 



10 1 'Servoniotor D1m6nS1onal Drawings 

, - 

2. "A" In themodel number indicates 200 V-spec~ficat~ons, and "B" ~ n d i c ~ ~ e s  100 V-spec~ficat~ons. 

3. The symbol ''0" In the model number Indicates the numberrof encoder pulses (3. 2048P/R, 5: 2000PR). 

Dimensional Tolerances 

Model SGM- Shaft-end Dimensions [mm (in)] I - S 

- ~ncoder Lead 



Z-Series -D!mens~onal Drawings 

10 1 1 SGM Servomotors - 

Allowable 
Radial 
Load 
N ( W  

245 (55) - 

Allowable 
- ,Thrust 

Load 
N (Ib) 

Screw 
Dimen- - 
sions 

Approx. 
.Mass 
kg ( W  

Model L '  

No key - 

(0 79) - (0 12)'- -(O 20) - (0 20) 
,. - - - 

- I .  

No key 

(0 79) (0 12) (0 20) (0 202 

M5, 
depth 8 
(0 31) 

M5, 
depth 8 
(0 31) 

M5, 
depth 8 
(0 31) 

Note 1 The encoder IS an Incremental encoder. 

2. "A" i n  the mode! number indicates 200-V-specificat~ons, and "B" lndlcates .lo0 V-spec~ficat~ons - - 
3.The symbol ''0" In  the model nurnberindtcates the number o f  encoder pulses (3. 2048PIR, 5. 2OOOPlR). 

1 - A -  . 
750 W (1.01 HP) 

. - 

UL3534 

Cross-sectlon Y-Y 

-Incremental Encoder Holdmg -Brake 
(De-energlzatton Operation 
Voltage: 90 v~C:Dlssipated Current (Reference): 0.1 5 A Shaft end screw hole 
Brake Holdlng Torque (SGM-08A316B. w~th key 

= Motor Rated Torque type only) 

- @ 16h6 : @ in - I (e M - (:k) 



10 1 Servomotor ~ ~ m e n s l o n a l  Drnw~ngs 

Model QK U W T Screw Di- 
SGM- mensions 

Output W Approx. 

Note 1. The encoder IS an Incremental encoder. 

2. "A" In the model number md~cates 20O,V-spec1ticat1ons. 

3. The symbol ''Ow In the model number ~nd~cates the number of encoder 
pulses (3. 2048P/R, 5 2000PlR). 

Allowable Ra- 
dial Load 

N (Ib) 
392 (88) 

Motor and Encoder ,Plugs (For 30 W (0.04 HP) to 750 W (1 .O1 HP)) 

Allowable 
Thrust Load 

N (Ib) 
147 (33) 

Motor Plug Motor Wiring Specifications 

Plug. 172168-1 (AMP) ' 

Pin 170360-1 or 170364-1 

Connected to 

Encoder Plug 
14 (0 55) 

Plug: 1 721 69-1 (AMP) 
Pm: 170359-1 or 170363-1 
Connected to 
Cap. 1721 61 -1 
Socket. 170361 -1 or 170365-1 

1 4 1 F G  1 Green I 

2 
3 

1 5 1 Brake termmal I Red I 
1 6 1 Brake termmal I Black I 

V phase 
W phase 

Incremental Encoder Wiring Specifications 

Wh~te 
Blue 

1 
2 
3 
4 

A channel output 
A channel output 

Blue 
Blue/Black 

B channel output 
channel output 

Yellow 
YellowIBlack 



C-Series D~mens~onal Drawings - - 
- 

10 1 I SGM Servomotors 

.< . - - -  - 
M - SGM ~ehomotors with ~bsolute Encoders, No  rakes - r - _  - - - 

* -  . -  . -  - -  

30 W (0.64 HP), 50 W (0.07 HP), 100-W (0.13 H-P) --  1- , 

, . , Motor P!yg 
AWG24 UL1828 or UL3534 

- UL20276 -- 
Cross~sect~on Y-Y 

Absoluteencoder (oooo*) 

Allowable 
Thrust 
Load 
N ( W  

54 (12) 

Screw 
Dimen- 
sions 

Output 
W (HP) 

30 (0 04) 

50 (0 07) 

Approx. 
Mass 
kg ( W  

Allowable 
Radial 
Load 
N (Ib) 

58 (15) 

58 (15) 

78 (17) 

No key 

M2.5,. 
depth 5 
(0 20) 

No key 

M2 5, 
depth 5 
(0 20) 

No key 

M3, 
depth 6 
(0 24) 

-Note 1. The encoder IS a 12-bit absolute encoder 1024 PlR. 

2. "A" In the model number Indicates 200 V-spec~ticat~ons, and "B" ind~cates 100 V-spec~fications. 



10 1 Servomotor D~mensional Drawhgs . 

Dimensional Tolerances 

I Model SGM- I Shaft-end Dimensions [mm (in)] 

200 W (0.27 HP), 300 W (0.40 HP) (1 00 V only), 400 W (0.53 HP) (200 V-Only) - - 
- - - - -  -. - - -  - .  



C-Ser~es Dimens~onal Drawings - 

10 1 1 SGM Servomotors 

Model L QK U W T Screw 
Dimen- - -  - - sions 

- 
20 3 5 5 
(0 79) (0 12) - (0 20) - (0 20) 

M5, 
' - . -...- - depth 8 

I _ (0 31) 

No key --- 

No kev - - - - -  I --- 

Note 1 - ~ h e  encoder IS a 12-b~t absolute encoder 1024 PIR; - - -  - - -  .-. 

2. "A" in the model number 1$1cates~2~0 V-$ecificatlons, a d  "B" indk~tes. 100 V-spec~ticat~ons 

' - 750 W (-1.01 - - HP) 

Allowable 
Radial 
Load 

Allowable 
Thrust 
Load 

3- - - Screw 

Cross-section Y-Y 

Shaft end screw hole 
(SGM-OBAW1 6, w~th 
key type only) 

\ \ - 
Absolute Encoder b1 4 4  (4-$0.28) 

@70h7 : @ n) - (2 rx - I:ml2) 

I 
MTG Holes 4-R8 2 



10 1 Servomotor Dmens~onal Draw~ngs 

depth 8 
(0 31) 

Model 
SGM- 

08AW 12 

Note 1. The encoder IS' a 12-b~t absolute encoder 1024 PIR 

Allowable 
Radial 
Load N 

(Ib) 
392 (88) 

QK Allowable 
' Thrust 
Load N 

( W  

2. "A" In the &del number mdlcates 200 V-spec~ticat~ons. 

U 

Motor and Encoder Plugs (For 30 W (0.04 HP) to 750 W (1.01 HP)) 

No key 

Motor Plug 

W 

I Plug 172167-1 (AMP) I 

--- 

Connected to 
Cap 172159-1 
Socket: 170362 

T 

Encoder Plug 

750 

Plug: 1721 71 -1 (AMP) 
Pin: 170359-1 or 170363-1 
Connected to 
Cap: 1 72 1 63-1 
Socket. 1 7036 1 - 1 or 1 70365- 1 

Screw 
Dimen- 
sions 

3 5 

Motor Wiring Specifications 

Output 
W (HP) 

1 4 1  FG 
I '- I 

I Green I 

Approx. 
Mass 
kg (Ib) 

Absolute Encoder Wiring Specifications 

Red 
Wh~te 
Blue 

1 
2 
3 

' Termmal to discharge capacitor before shm- 

U phase 
V phase 
W ~hase  

ment Do not use 



- - 

Zseries Dimensional Drawings - - - - - 

10.1 1 -SGM Servomotors - - - - - 

- - - -  - 

- - SG-M ~ervom6tixs kith Absolute Encoders and Brakes 
- - 3 

- - - -  - 30 W.(O!04 HP), 50 w (0.07 HP), 100-W (0.13 HP) 
-.. - A i 

(Reference) 0 08 A - m - .  
' ~ i a k e  Hold~ng Torque - 

= Motor Rated Torque $30h7 : $ 31 - ( I  19 - OLII) 

Allow- 
able 

Radial 
Load 
'N (Ib) 
68 (15) 

Allow- 
able 

Thrust 
Load 
N (Ib) 

54 (12) 

Model L 
SGM- - 1  - Screw Out- 

Di- put W 
men- (HP) 
sions - .- 

No key 

No key. 

No key 
(0 13) 

depth 6 
(0 24) 

Note I The encoder is a 12-b~t absolute encoder 1024 P/R. 

2. "A" in the model number indicates 200 V-specificat~ons, and "B" lndlcates 100 V-spec~tications. 



10 1 Servomotor Dimensional Drawings 

Dimensional Tolerances 

Model SGM- Shaft-end Dimensions [mm (in)] 
S 

200 W (0.27 HP), 300 W (0.40 HP) (I 00 V Only), 400 W (0.53 HP) (200 V Onl-y) 

Encoder Lead 
UL20276 

Cross-sect~on Y-Y 

(Reference) 0 1 A 
- Brake Hold~ng Torque 

= Motor Rated Torque 



&Series Dimensional Drawings 

10 1 1 SGM Servomotors 

Dimen- 
sions 

No key --- 

Output 
W (HP) 

Approx. 
Mass kg 

4 b )  

Allow- 
able 

Radial 
Load 
N (Ib) 

245 

Allow- 
able 

Thrust 
Load 
N (Ib) 

74 (17) 

Model I L I LL I LM 

No key 

(0 79) (0 12) (0 20) . - (0 20) depth 8 
(0 31) 

- - - - - - * r -  - 

Note 1   he encoder is a 12-bit-absolute encoder 1024 PIR. ' 

2. "A" In the model number Indicates 200 V-specifications, and "B" ind~cates 100 V-spec~fications 



10 1 Servomotor Dimensional Drawings 

Model I Dimen- 
sions 

p- -- - 

.Output Approx. 
W (HP) Mass 

kg (W 

5 (0 20) 

depth 8 

Note 1. The encoder IS a 12-b~t absolute encoder 1024 P/R. 

2. "A" in the model number indicates 200 V-specifications 

Motor and Encoder Plugs (For 30 W (0.04 HP) to 750 W (1 .O1 HP)) 

Motor Wiring Specifications Motor Plug 

n m  Plug: 1721 68-1 (AMP) ( 1 1 U phase I Red I 
1 2 1 V phase ( Wh~te I 

10 o q ;:;y;,";Q,"., . 
Socket 170362 -1 or 170366-1 

3 
4 
5 
6 

Encoder Plug Incremental Encoder Wiring Specifications 

W phase 
FG 
Brake termmal 
Brake termmal 

Plug 172171-1 (AMP) 
Pm: 170359-1 or 170363-1 

Blue 
Green 
Red 
Black 

t 1 (12) 1 (Capac~tor reset) I (Gray) I 

5 
6 
7 
8 
9 
lo 
11 

1 13 1 Reset 1 Wh~tefGray 1 
1 14 1 0 V (battery) I Wh~tefOrange I 

Z channel output - 
Z channel output 
0 V (power supply) 
+5 V (power supply) 
FG (Frame Ground) 
S channel output - 
S channel output 

I 1s 1 3 6 V (battery) ( Orange I 
Termmal to d~scharge capac~tor before sh~p- 

ment. Do not use. 

Green 
Wh~tefGreen 
Black 
Red 
GreenNellow 
Purple 
Wh~teIPurple 

. 



C-Series Dimensional Drawings 

10 1 2 SGMP Servomotors 

10.1.2 SGMP Servomoto-rs 

SGMP servomotors with-Incremental Encoders, No Brakes 

I00 W (0.13 HP) 

Encoder Lead 
- 30&30 11 1 8 

/ 

,, ,,,, (35) (1 38) ' Motor Plug - 

-A -430M30 (11 81+1 18) 
Cross-sect~on Y-Y . 

Nut 14 (0.55) 

(0 71 ) max 

5 2 (0 20). 

Sealant 

Shaft end screw hole - 
(SGMP-01 A(B)316. 
w~th key type only) 

- lncrernental Encoder 4-$5 5 (4-$0.22) 
MTG Holes 

dimen- put W fl Model 
SGMP- - 

Allow- 
able 

Radial 
Load 
N (Ib) 

78 (17) No key 

Allow- 
able 

Thrust 
Load 
N (Ib) 

49 (1 1) 

Note I. The encoder 1s an lncremental encoder 2048 PIR - 

2. "A" In the model number ind~cates 200 V-spec~ficattons, and "B" ind~cates 100 V-speciticat~ons 

3. The quoted allowable radial load 1s the value at a position 20 mm (0 79 In.) from the motor mounting surface. .-- 
4. Conforms to "IP55" protectwe structure (except connector and output shaft faces). 



10 1 Servomotor D;mensionai Drawn& 

Dimensional Tolerances 
f 

Model SGMP- Shaft-end Dimensions [mm (in)] 

S - 

- .  
200 W (0.27 HP), 300 W (0.40 HP) (laOO V Only), 400 W (0.53 HP) (200 V Only) 

- Encoder Lead-U , ~ncoder Plug 
- - 3$fL T Screw 

Motor Lead 
UI-2464 Cross-sect~on Y-Y 

incremental Encoder 
2048PlR 4-@7 (4-$0 

(0 0008) . Shaft end screw hole 

o ( 
n ) (SGMPUUA(B)316, 

@ 14h6 : @ 14 - o011 o 56 - wlth key type only) 

Nut 

, 

MTG Holes 



C-Series Dimensional Drawings 

10-1 -2 SGMP Servomotors 

dimen- 
sions- 

No key --- - .  

- 
Approx. 

Mass 
. kg .(lb) 

1 4  - 
(3 .O9) 

- 

Allowable Allowable 
Radial Thrust 
Load I Load 
N (Ib) N (Ib) 

No key I --- 

No key I --- 

- - Note I .  The encoder IS an ~ncremental encoder 2048 PIR. A - ,  I - . 
2. "A" In the model number ~nd~cates 200 .- V-spec~cat~ons, - . and "B" ~nd~cates 100 V-spec~ficat~ons 

3. The quotedall~~able rad~al load 1s the valce . .  at a pos~t~on 2 5 ~ m  (b.98~1.) from the-motor mountmg surface. 

4.conforms to "IP5_5" protectwestructure (except connector and output shaft faces) 
- -  - 

Encoder Lead UL285 
-/-Encoder Plug 

, . 

I(l ~btor Lead IJL24& 

Cross-sect~on Y-Y - 

Sealant 

Hex. Nut 17 (0 67) 1 2 0 ~ 1 2 0 ( 4 7 2 ~ 4 7 2 )  

/ 
Incremental Encoder ($0 00 1 6) 

(SGMP-OBA316, with 2048PlR key type only) 
@ l6h6 : @ 16 - (!,)O~~ ( e u  - (ku) 



10 1 Servomotor D~mens~onal Drawmgs 

1 08A312 1 No key 

Screw Output Approx. Allowable Allowable 
dimensions I W lHPl I Mass I Radial I Thrust I 

I ' ' I kg(l b) I Load N (Ib) I 
Load (Ib) I 

Note 1. The encoder IS an lncremental encoder for 2048 PIR 

2. "A" In the model number mdrcates 200 Vs.spec~ficat~ons.. 

4.6 
(1.01) (10.14) 

M5, depth 8 
(0.31) 

3. The quoted allowable rad~al load IS the value at a posltlon 35 mm (1.38 In.) 
from the motor mountlng surface. 

4. Conforms to 1P55 protectwe structure (except connector and output shaft 
faces). 

- %Motor and ~ncoder Plugs (For 100 W (0.13HP) to 750 W (1 .O1 HP)) 

392 (80) 

Motor Plug Plug- 172167-1 (AMP) ' Motor Wiring Specifications 

147 (33) 

Pm- 170360-1 or 170364-1 

Connected to 
Cap 172159-1 
Socket 170362 -1 or 170366-1 

Wh~te 

Greenffellow 

- - -  

- Encoder Plug 
Plug 1721 69-1 (AMP) 
Pin: 170359-1 or 170363-1 
Connected to ' 
Cap: 1721 61 -1 

1 

Socket: 91 70361 -1 or 170365-1 - 

lncremental Encoder Wiring Specifications 

1 A channel output 
2 channel output 
3 B channel output 
4 B channel output- $= 5 C channel out~ut 
6 I c channel output 
7 0 V (power supply) 

Blue 
BlueIBlack ' 

Yellow 
Yellow/Black 
Green 

Gray 

1 8 1 +5 V (power supply) I Red ' I  
1 9 ( FG (Frame Ground) I Orange I 



- .  - ~ - s e & s  ~irnensi~nai Drawings 

10.1 2 SGMP Servomotors - - - 

- - 

- SGMP ~~erenromotors with Incremental Encoders- and-Brakes - 
_ .=  - . -  , i -  . -  - -  - .  . -- . - -  - < - -  . m 

Nut 14 (0.55) 

(0 71) max 

- .. F 

Incremental ~ncode; ,;,d,ng Brake - 
2048PlR / - - - 4-i5.5 (4. 

- - .- (De-energzatm Operation) - (0 0008) - - - -  Shaft end screw hole - 
Voltage 90 VDC -- (SGMP-01/$(6)3166. - 

- - -, - w~th key type only) 
-' Brake Holding Torque . - 

-$0.22) MTG Holes 

S-crew 
Di- 

men- 
sions 

I .  

Allow- 
able 

Radial- 
Load 

- N (lb) 

Allow- 
able 

~hrust  
Load 
N (Ib) 
49 (11) 
' _  

- 

LL- 
- -. 

- I - .  - - 

Out- Approx. 
put - Mass 

- w kg (It?) 
(W 

Model . 
SGMPi 

M3, 
depth 
6 - 
(0 24) 

- Note I ~ h e  encoder IS an incremental encoder 2048 P/R 
2. "A" In the model number mdlcates 200 V-specif~cations - - 

3. The quoted allowable radial load is the valueht a posltlon 20 mm (0- 791n.) from the motor mounting surface. - - 

4. Conforms to IP55 protectwe structure (except connector and output shaft faces). 

- - - - 
- .. 



10 1 Servomotor Dlmens~onal Drawmgs 

200 W (0.27 HP), 300 W (0.40 HP) (1 00 V Only), 400 W (0.53 HP) (200 V Only) 

Encoder Lead UK85 

Voltage 90:VDC- 
-97 (4-90.28) MTG Holes 

Model 
SGMP- I 

.'Brake Hold~ng Torque - 
- = Motor Rated Torque ' 

Shaft end screw hole 
(SGMP-UOA(B)316B. 
w~th key type only). - 

XT No key 

No key 

No key 

Screw output 
Di- I W 

sions 

(0 27) 

Approx. 
Mass kg 

( W  

Allowable 
Radial 
Load , 

N ( W  

Allowable 
Thrust 
Load 
N (Ib) 

68 (15) 

Note 1 The encoder IS an incremental encoder 2048 PIR. 

2. "A" in the model number Indicates 200 V-specifications, and "B" mdlcates 100 V-spec~ticat~ons. 

3. The quoted allowable radial load IS the value at a posltlon 25 mm (0 98111.) from the motor mountlng surface. 

4. Conforms to IP55 protective structure (except connector and output shaft faces). 



&series Dimensional Drawings 

30M30 (11 81f l  18) 

( 3 3  (I 38) , Encoder Plua 

(([ Motor Lead 

- - 
- dross-sect~on 'Y-Y . 1 

' L  
. - 

.Hex Nut 17 (0 
120x120(472;472) '/ 

- \ Holil"g Brak= - -- ' - -; I ~ I  
- 1ncremeht;ll Encoder i ~ e - & e r ~ ~ z a t ~ o n  operat&) I@0 *16) - 

MTG Holes 
/ I 

Shaft end screw hole 4-91 0 (4-$0.39) 
(SGMP-08A316B, 
w~th key type only) 

16 - ::o~ 1 ((i (4 - {rn) 
2048PlR ' Voltage 90 P C  

Brake Hold~ng Torque - -- 918h6.: @ 
= Motor Rated Torque 

- - -- - - 

Note 1. The encoder is an incrementarencoder 2048 P/R. - I- 

- 

2. "AW.in the model number mdicates 200 V-specif~cations. 
' z 

- . -  
Model QK kJ - \ i v -  T ' Screw Output 
SGMP- Dimen- W 

- - - sions (HP) 

O8A3 12B No key --- 750 - a 

3. The quoted allowable rad~al load 1s the value at a pos;t~on 35 ym (1.38 in ) 
from the-motor: -mounting surface. - .  

- - 

Approx. 
Mass kg 

(Ib) 
5 7 
(12 566) 

- 

08A3 14B - 
08A3 16B 

4. Conforms to IP55 protectwe structure (except connector and output shaft 
- 

- faces). 

Allowable 
Radial 

Load N (lb) 
392 (88) 

- 
Allowable 

Thrust 
Load N (lb) 

147 (33) 

M5, 
depth 8 
(031) - 

22 (0 87) (I 01) - 

- !  
I 

5 (0 20) 3 (0 12) 

_ - 

5 (0 20) 



10 1 Servomotor D~mens~onal Drawmgs 

Motor and Encoder Plugs (For 100 W (0.13 HP) to 750 W (1 .O1 HP)) 

Motor Plug Motor Wiring Specifications 
Plug: 1721 68-1 (AMP) 
Pin 170360-1 or 170364-1 1 1 1 U phase 1 Red I 

1 2 1 V phase I Connected to 
Cap: 1 721 60- 1 
Socket: 170362 -1 or 170366-1 

1 3 1 W phase I Blue I 

1 5 1 Brake I Black I 
I 6 1 Brake , I Black I 

Encoder Plug Plug: 1721 69-1 (AMP) 
Pm 170359-1 or 170363-1 
Connected to 
Cap: 172161-1 
Socket: 170361 -1 or 170365-1 

Incremental Encoder Wiring Specifications 
I 1 1 A channel output 1 Blue- I 

I I 1 2 1 A channel output 
- 1 BluelBlack I 

I 1 3 1 B channel out~ut 
I 

I Yellow I 

I I 1 6 1 C channel output 
- 

I GreenlBlack I 
- 

I I 1 7 1 0 V (power SUDDM 1 Grav I 
I . . ., 

1 8 1 +5 V bower SUDDM I Red I 

4 
5 

I . . .' 1 

9 1 FG (Frame Ground) I Orange 

SGMP 

B channel output 
C channel output 

Servomotors with Absolute 

4 

- 

30M30 (11 81+1 18) 

Yellow/Black 
Green 

Encoders, No Brakes 

-1' - ,Encoder Plug 
Encoder ' Lead I 

lex Nut 

Absolute Encoder 
1024PlR / 

I 

(0 0008) 
-5.5 (4-$0, 

Shaft end screw hole 
-22) MTG Holes 
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- 
Screw 
dimen- 
sions 

- - 

Allow- 
able 

Radial 
Load 
N (Ib) 

78 (17) 

Output 
W 

(HP) 

Approx. 
Mass 
kg(lb) - 

Allow- 
able 

-Thrust 
Load 
N (Ib) 

49 .( 1-1 ) 

- Model- 
SGMP- 1 ;;-- 

No key 

Note 1 The encoder I S  a 1 2-blt absblute encoder 1024 PIR 

2. "A" in the model nimber lndlcites 200 V-specificat~ons, and "B" lndlcates 100-V-spec~f~cations~ 

3,Thequoted allowable r41al load IS the value at a posltion 20 mm (0.79 in ) from the motor mountlng surface 

4. Conforms to IP55 protective structure (except connector and output shaft faces). 
- - 

-.. - 
' 200 W (0.27 HP), 300 W (0.40 HP) (100 V only), 400 W ( 0 . h ~ ~ )  (200 V only) 

'~ncoder Lead UL20 

Shaft end screw hole - ' 
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Model L 
SGMP- I Screw 

dimen- 
sions 

Out- 
put 
W 

(HP) - 
200 
(0.27) 

300 
(0.40) 

400 
[0.53) 

~ p p r o x  
Mass kg 

(Ib) 
Radial Thrust 

No key --- 

M5, 
depth 8 
(0.3.1 ) 

M5, 
depth 8 
(0.3 1 ) 

No key - 
16 
(0.63) 

- 
Note I .  The encoder IS a 1 2-br t absolute encoder 1024 P/R. 

2. "A" rn the model number rndrcates 200 V-specrficatrons, and "B" rndrcates 100 V-speclficatrons. 

- 3. The quoted allowable radlal load is the vaiue at a posrtron 25 mm (0.98 in.) from the motor mountrng surface. 

4. Conforms to IPS5 protectrve structure (except connector and output shaft faces). 
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10 1 2 SGMP Servomotors 

3&30(1181fl18) 

8 

Absolute Encoder 
1024PlR . ($0 00 1 6) 

Cross-sectlon Y-Y - - 

Hex. 
120~120(472~472) / - 

Nut 17 (0 67) 

Model QK U W T Screw Output Approx 
SGMP- Dimen- W . Mass 

sions (HP)- kg(Ib) 

O8AW I2 No key --- 750 - 4 8  

Note 1. The encoder IS a 12-blt absolute encoder 1024 PIR. 

2. "A" in the model number Indicates 200 V-spec~fications. 

Allowable Allowable 
Radial I Thrust I 

Load N (lb) Load N (lb) 

3. The quoted allowable rad~al load IS the value at a posltion 35 mm (1.38 In ) 
from the motor mountlng surface. 

4. Conforms to IP55 protectwe structure (except connector and output shaft 
faces) 
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Motor and Encoder Plugs (For 100 W (0.13 HP) to 750 W (1 .O1 HP)) 

Motor Plug 
Plua: 1721 67-1 (AMP) 

Motor Wiring Specifications 
- . , 

Pm: 170360-1 or 170364-1 &/ Connected to 1@a[ Cap.172159-1 
Socket. 1 70362 -1 or 1 70366- 1 

Encoder Plug 
Plug: 172171-1 (AMP - 
Pm: 170359-1 or 170j63-1 

/ Connected to I , 
Cap: 1 72 1 63- 1 
Socket: 1 70361 -1 or 170365-1 

1 1 1 U phase I Red 
1 2 1 V phase I Wh~te I 
1 3 1 W phase I Blue I 

Absolute Encoder Wiring Specifications 

Terrnmal to discharge capacitor 
before shrprnent. Do not use 



ZSeries Dimensional Drawings , - : - - 

e - - 10 1 2 SGMP Servomotors 

a - " -- , - -W SGMP ~ ~ r & n o t o r ~ ~ i t h  ~bsolute ~ncoders - - and  rakes 

- - 
- Brake Holdmg Torque 

- =%loto! Rated ~o ique  

No key 

load N 

- - -- --- Voltage 90 VDC ;. - Shaft e id  screw hole 
(SGMP-OlA(B)WlGB, 
w~th key type only) 

Allo- 1 

- - - - Note 1  he encoder  IS'^ 12-b~t absolute encodei I024 PIR. 
- - 2. ':A" In thezmodel-number Indicates 200 V-spec~ticat~ons, and "B" lndlcates 100 V-speciticat~ons. - 

3. The quoted allowable radlal load IS the value at a posltlon 20 mm (0.79 In.) from the motor mountlng surface. - - . 

4. conforms' to I P S  protective structure (except connector and output shaft faces). 

- - - .  

.-- - 
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Dimensional Tolerances 

! 200 W (0.27 HP), 300 W (0.40 HP) (100 V Only), 400 W (0.53-HP) (200 V 

Cross-section Y-Y 
3 W 3 0  111 8121 18) 

Model SGMP- 

Absolute Encoder \ 0.02 1 
1 024PlR (0 0008) (De-energ~zat~on Operat~on) 

Shaftend Dimensions [mm (in)] 

S 

Voltage 90 VDC 
Brake Holdlng Toque 
= Motor Rated Torque 

/ - 
4-97 (4-$0.28) MTG Holes 

Shaft end screw hole 
(SGMP-UUA(B)WlGB, @ 14h6 : @ 14 - 
wlth key type only) 

@70h7 : 70 - (2 7x - l:k) 
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10 1 2 SGMP Servomotors 

Screw 
dimen- 
sions - 

Output 
W 

(HP) 

200 
(0.27) 

- - 

Approx. 
Mass kg 

(1 b) 

Allow- 
able Ra- 
dial Load 

N (Ib) 

Allow- 
able 

Thrust 
Load N 

(Ib) 
68 (15) 

Model L 
SGMP- I 

No key 

M5, 
depth 8 -- 
(0.3 1 ) 

No key ., - 

No kev 

Note 1. The encoder IS a 12-b~t absolute encoder 1024 P/R. 
- -- 

2. "A" in the model number ~nd~cates 200 V-spec~ficat~ons, and "B" ind~cates 100 V-spec~ficat~ons. 

3. fhe  quoted allowable-radlal load is the value at a posit~on 25 mm (0.98 in.) from the motor mounting surface. 

4. Conforms to IP55 structure (except connector and output shaft faces). 
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750 W (1.01 HP) 

' Holdlng Brake 
(De-energ~zat~on Operet~on) 

1024PlR Voltage 90 VDC 
($0 001 6) 

Brake Holdlng Toque 

Cross-sect~on Y-Y 

- Hex. Nut 17 (0.67) 
1 2 0 x 1 2 0 ( 4 7 2 ~ 4 7 2 )  / 

Shaft end screw hole I 

(SGMP-08AW16Bl with 4-91 0 (4-40.39) MTG Holes 
key type only) 

Model QK U W T 
SGMP- 

08AW 12B No key 

08AW14B 22 3 5 5 (0  20) 
08AW16B (O 87) (0 12) (0 20) 

Allowable 
Radial 
Load 
N (Ib) 

392 (88) 

Allowable 
Thrust 
Load 
N ( W  

147 (33) 

Note 1. The encoder 1s a 12-b~t absolute encoder 1024 P/R. 
2. "A" In the model number lnd~cates 200 V-spec~ticat~ons. 

3. The quoted allowable radlal load IS the value at a posltlon 35 mm (1.38 In) 
from the motor mounting surface 

4. Conforms to IP55 protective structure (except connector and output shaft 
faces) 
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10 1 2 SGMP Servomotors ' 

Motor and Encoder Plugs (For 100 W (0.1 3 HP) to 750 !lV (1.01 HP)) - 

Motor-Wiring Specifications - Motor Plug 

a- Plug li2168-1 (AMP) 
Pm: 170360-1 or 170364-1 (1 to 4 pms) 

170359-1 or 170363-1 (5,6 plns) 
(1 70360-1 or 170364-1 750 W only) 

Connected to 
Cap: 1721 60-1 
Socket. 170362 -1 or 170366-1 

1 
2 

3 
4 

- - -  - - - 
- , .  - - 

Encoder Plug - - - Absolute, Encoder Wiring Specifications 

- W phase - 
V phase 

5 
6 

Plug: 1721 71 -1 (AMP) 
Pm: 170359-1 or 170363-1 
Connected to 
Cap-172163-1- - 
Socket 1 70361 -1 or i 70365-1 

Red 
White 

W o w e  
FG , 

Blue 
- GreenNellow 

- - 
 rake terminal 
Brake termmal 

1 3 IB channel output I yellow 1 

Black 
Black 

Wh~teNellow 

Green 
WhiteIGreen 

- Blue - 

- Wh~teIBlue 
1 
2 - 

A channel output ' 

channel output 

1 10 1 S channel output Purple I 

8 
9 , 

- Wh~teIPurple 

Orange 

13 Reset * - 
14 0 V (batten4 

+5 V-(power supply) 
FG (Frame Ground) 

I -. 
15 1 3 6 V (battery) 

Red 
GreenNellow 

- Termmal to d~scharge capac~tor before 
sh~pment. Donot use 



10 2 Servopack ~ ln iens~onal  Draw~ngs 

10.2 Servopack Dimensional Drawings 

The dimension drawings of the SGD Servopack are broadly grouped according to capacity into the 

following three categories. 

-200 V, 30 W (0.04 HP) to 200 W (0.27 HP) (Model: SGD-A3AH to 02AH) 
100 V, 30 W (0.04 HP) to 100 W (0.13 HP) (Model: SGD-A3BH to 0 1 BH) 

- ,  

200 V, 400 W (0.53 HP) (Model: SGD-04AH) 
100 V, 200 W (0.27 HP) (Model: SGD-02BH) 

200 V, 750 W (1 .O1 HP) (Model: SGD-08AH) 
100 V, 300 W (0.40 HP) (Model: SGD-03BH) 

r 

2-$6' 
(240 24) 
MTG HOLES 

Approx. Mass. 0.9 kg (1.98 Ib) 



&Series Dimensional Drawings 

2-@6 ' 
(2-00 24)- 
MTG 
HOLES 
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Approx. Mass. 1.5 kg (3 31 Ib) , 



- - 

- - - - 

- - 
- - - - -  CSeries Diinensional-Drawings 

- - 

- - 
- - 

10.3 -- Digital operator Dimensional Drawings - - 

The dicensional drawings ofthe Digital ~ & a t &  are as shbwn below. 
- *  L - ' % r -  * -  .- - " --- - - 

f - - - " 

Model: 17JE-23090-02 
Made by DAllCHl DENSHI 

- KOGYO K.K. @ Approx. Mass: 0.1 8 kg (0.40 Ib) 
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10.4 Specifications and Dimensional Drawings of Peripheral 
Devices - 

10.4.1 Regenerative Unit 

The dimensional drawings of the Regenerative Unit are as shown below. 

Type JUSP-RG08C 

Approx. Mass: 1 kg (2.20 Ib) 

- 10.4.2 Cable specifications 

Cables from Yaskawa 

Encoder Cables 

For Incremental Encoders (Connectors at Both Ends) 



C-Series Dimensional Drawings - , )  

10 4 2 Cable Speafications 

Encoder End of Cable - Sewopack End of Cable 
Case: 10320-52A0-008 

Cap: 1721 61 -1 (9-pin) Connector: 101 20-3000VE 
Socket 170361 -1 - Cablej 89400064 j 

Shnnk Tube 

I Model I L in mm (feet) I 

For Absolute Encoders (Connectors at Both Ends) 
_.-I 

Encoder End of Cable Servopack End of Cable 
Case: 10320-52AO-008 
Connector: 101 20-3000VE 

C ~ D :  1721 63-1 (1 5-~in) Cable: DP8409123 

r ~ o d e l  I L-in mm (feet). I 

- - 

Motor cables * 

For Motors Without Brakes (with Connector-and AMP Terminals) 

Encoder End of Cable Finished Dimension: 97.5 mm ($0 30 in) max. Model I L in mm (feet) 

For Motors wlth Brakes (kith Connector and AMP ~erminals)~ - 

Cap: 1 721 59-1 (4-pin) 

Encoder End of Cable Finished Dimension: 97.5 mm ($0 30 in) max. Model I 1 L in mm (feet) 

DP9320081-1 

DP9320081-2 

~~9320081-3 

DP9320081-4 

Cable: DP8409_360 Servopack End of Cable Cap: 1721 60-1 (6-pin) AWG20 x 6 core AMP Terminals 
M4 Crimped Terminals 

arker Tube 

3m+;00 

5o00 +? (I 6.7 

1000O+;OO (33.3 +;67 ) 

15000+i~ (50 +;67 ) 

- 

DP9320083-1 

DP9320083-2 - 

DP9320083-3 

DP9320083-4 

DP9320083-5 

3000 +;m 0: 33 ) 

5000 +A00 6.7 ?33 ) 

1000O+iOO (33.3 +b67 

5000 +iOO +; 67 ) 

20000+;O0 (66.7 +A67 ) 



10 4 Specifications and Dimens~onal Drawmgs of Peripheral Devices 

PC Connection Cables 

For NEC PC-98 Computers with D-sub connectors 25 pin 

Use Yaskawa DE9405258 cable. 

D-Sub connector 17JE-23250-02 (D8A) 

screw Pin Connector 

Personal Computer End Servopack End 
(3CN) 

Clamp with Hood 0 Clamp wrth Hood 
FG 1 0  A? 
RXD 3 0 

I I 
I I 

I I 0 2 TXD 
TXD 2 0  I I 

I I O 4 RXD 

RTs43 ! I I I I - CTS 5 I I I I 

S -GND 7 0  I I 0 9 S-GND 
r I 

For NEC PC-98 Half-pitch Connector 

Use Yaskawa DE9408564 cable. 

Plug: 101 14EL 
Shell:10314-3210400 (Made by 3M) 

e b l e  (Black) 
~ ~ 2 9 2 ;  2-M3 Screw 
9-strand twisted Pitch 0.5 
(0.16 X7) 
shielded cable 

Pin Connector 
17JE-2309042(D1 ) 

Note: Fold back the cable shieldrng at each end of the cable and secure it w~th clamp. 

Personal Computer End Servopack End 
( 3 W  

Clamp with Hood 0 Clamp with Hood 
FG 12 1 
RXD 1 0 

I I 

I I 0 2 TXD 
TXD 9 0 I I I I O 4 RXD 

;:l:EJ 

I I 
I I 
I I I I 

S-GND 14 0 I I , I 
1 J 

0 9 S-GND 
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10 4 2 Cable Spec~ficat~ons 
. . 

- - 
For IBM PC (IBM-compatible PC) 

use  Yaskawa ~ ~ 9 4 0 8 5 6 5  cable. -: 
, - 

D-sub Connector - . - - -: - - 
17JE-l309042(D8A) 

I - a .  

Cable (Black) - I 
- ~ ~ 2 9 2 1  - 2-M3 Screw 

2;M2.6 Screw - %strand twisted Pitch 0.5 
Pitch 0.45. -(0-!6 .x7f: 

- , , shielded cable 

I . - -  - 
2 Pm Connector 

1 7JE-23090-02(D1) 

" N&: ~ o l d  back-the cable shielding at each end of the cable and secure it with clamp. 
- 

Servopack End 
(D-sub Spin) 

Personal Computer End 
( h u b  9-pin) - - 

Clamp with Hood -I6\ 0 Clamp with Hood 
I _ I I 

- - - - I I 
MD-2 0 I I I I 02TxD 

I I 04MD 

CTS 8 . - . - ' I ;  . - -- - 
1 1 09S*GND - 

- 2. 'J - .- 

Cables without S-ervopack Conne-ctors (PG Cables Only) 
- I  I 

-. . - 

Cables for'lncremental -Encoders (Servopacks End without 
Connectors) - - , ' _  . - 

Lead Specifications 

W~re Markers Wire I Lead Color 
Marker Cap: 1721 61 -1 (&pin) - - Cable: ~9400064 

Socket: ! 7036j -1 (connected) (AWG 22 x 3C, - - AWG 26 x 
Wires 
,' 

1 I Black 
I - - -  " \ ShrinkTube '/' - Shrink Tube //V 4 ( Red 

14 1 Green 
white 
(green) 
Blue 

17 I Wh~te (blue) 
Yellow 
White 
(yellow) 
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Connections 

Cap: 172161-1 
Socket: 170361 -1 0 2 mm2 (0 0003 n2)  

-- 

Model L in mm (feet) 

To be provided by user 

Case: 10320-52AO-008 
(Manufactured by 3M.) 
Connector: 101 2 0 - 3 0 0 0 ~ ~  
(Manufactured by 3M.) 

-1 'P: Tw~sted-paw shielded wlres 

Cables for Absolute Encoders (Servopack End without Connector) 

I Lead Specifications 

Wire Markers 
I 

Wire 1 -  Lead Color I 
Marker 

Cap: 172 
Socket: 1 

ires 
Black +L-i 

8 l purple I 

White 
(green) 

9 

10 
12 

13 

14 

White (blue) 
Yellow 

White 
(purple) 
Wh~te  (gray) 
Orange 
White 
(orange) 
Green 

White 
(yellow) 
Green 
(yellow) 



E-Series Dimensional Drawings . 
10 4 2 Cable Specifications . 

Connections 

Cap: 172163-1 
Socket: 170361 -1, o 2 mmz (o 0003 n2) - - Model I L in mm (feet) 

To be provided by user 

- 
Case: 10320-52AO-008 
(Manufactured by 3M ) - 
Connector- 101 20-3000VE 
(Manufactured by 3M.) 

.. _ 

1 P: Twisted-pair shielded wires -. Cables-Only - -  

Cables for Incremental Encoders 

To be provided by user 
Cap: 172161-1 . - - 
Socket: 170361 -1 (Connected) 
or 1 70365-1 (separated) - - L ? 12 mm2 (0 0002 in2) 

Model L in mm (feet) 

f P: Tw~sted-pair sh~elded wires. 

To be prov~ded by user - 

Case: 1 0320-52AO-008 
(Manufactured by 3M.) 
Connector: 101 20-3000VE 
(Manufactured by 3M.) 
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Cables for Absolute Encoders . 

To be provided by user 
Cap: 1 721 63-1 

- Socket: 170361-1 (connected) 
or 170365-1 (se~arated) , mm2 (0 0002 In2) : 

To be prov~ded by user 

Case: 1 0320-52AO-008 
(Manufactured by 3M.) 

Connector: 101 20-3000VE 
(Manufactured by 3M.) 

Cables for Motors without Brakes 

TO be provided by user 

Cap: 1721 59-1 
Socket: 170362-1 (connected) 
or 170366-1 (separated) 
7-. 

M4 Crimped Terminals 1 , Red 
U phase 

V phase 

W phase 

FG 

To be provided by user 
R1.25-4TOR Round 
terminal 
(Manufactured by Nihon 
Cr~mp Terminal.) 

Model L in mm 
(feet) 

(16.7 0 ) 

I Model I Linmm I 



10 4.3 Connector K~ts - 

Cablesfor Motors with Brakes- - - - - 
- - 

To be provided by user - . -- - 
& - Cap: 172160-1 ' - - A %; . -' 70 be- provided by user - 

- R1 25-4TOR Round terminal ' 
- . Socket: 170362-1 (connected) - - ( ~ ~ ~ " f ~ ~ t ~ ~ ~ d  by Nihon crimp- - 

Or 170366-1 (separated) - - Terminal.) . . - _  . 

Note Each connector is ava~lable as a connector kit. ~ i w e v ~ r ,  it is not an accessory of the Servopacks 
or motors. Refer tg10:4.3 fo; & i l s  on-~onnector Kits. ' 

- - 

- 
10.4.3 &hector Kits 

$ 

- - 

- - -- 

- ~ncoder Cable Connectors 

Cap: 172161-1 - 
Socket: 170361 -1 or 1 70365-1 

- For Absolute Encoders 

w- --' Cap: 1721 63-1 
- Socket: 170361-1 or 1 70365-1 
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W - Motor Cable Connectors 

Motors Without Brakes - 

- 9 8 (0 39) 

I I- 

socket: 170362-1 or 170366-1 

. - -  
Motors with Brakes - 

4 2 (0 17) 
e 
m ,  ! 
P 

. CC . Cap:172160-1 
- Socket: 170362-1 or 170366-1 

W - 'Sekopack Connectors 

- - 
ICN, 2CN connectors -. , - 
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10 4 3 Connector Klts 

3CN Connectors 

- - 
- - -@its: mm (inches) 

Servopack 
For ICN 

For 2CN 

E 
140 
(0.55) 

100 
(039) 

The models of connector kit are shown below. 
r 

D 
170 
(067) 

120 
(047) 

Connector I Application 

180 
(071) 

140 
(0.55) 

Connector Kit Part List 

For Encoder Cable 

B - ' C  
435 
(171) 

333 
(1 31) 

For Motor Cable I 

A 
322 
(127) 

220 
(087) 

-- Connector 
10 136-3000VE 

101 20-3000VE 

Number Cable 

. Case 
10336-52A0-008 

10320-52A0-008 - 

Encoder End Servo~ack End 
Connector - Encoder Motor 

DP9420006- --E I Incremental Wlthout 

- Socket Socket Case 
Model 

*I 

170366-1 

- 
Qty 
*3 

10 

- 
*3 

16 

- 

Qty 
*3 

5 
* 3  

7 
*3 

5 
*3 

7 

- 
Qty 
1 

- 
1 - 

Model 
*2 

10120- 
3000VE 

Model 
.r *2 

10320- 
52AO- 
008 

Model 
* I  

172161-1 

* 1 

172163-1 

Model 
*I 

170365- 1 

- - 

I I 

DP9420006-2 I Incremental I W~th 

DP9420006-3 Absolute W~thout 1 
Connector 

Model 

DP9420007 
I CN 
Senal commu- 
nicatlons connec- 
tor for 3CN 

Application 

110 connector for 

Connector- Part List 

1 I I 
Connector w~th case 

Connector 

Mode, 

17JE-23090-02 (D8B) 

Case 
Model 

101 3 6 - 3 0 0 0 ~ ~ * ~  

Q ~ Y  
1 

Model 
10336-52~0-008 *2 

Q ~ Y  
1 

Q ~ Y  
1 
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* 1. Manufactured by AMP. 

* 2. Manufactured by Sumitomo 3M. 

* 3. Including one spare. 

10.4.4 Noise Filters 

LF-205A (Single-phase 200-VAC Class, 5 A) 
4 ' -  

6-03.5 (6-00.14) - 

LF-2 1 0 (Single-phase 200-VAC Class, 10 A) 

8$4.5 (8-$0.18) 

. - 1 

lS(063) - l i ( 063 )  , , 

LF-220 (Single-phase 200-VAC Class, 20 A) 

Manufactured by TOKIN 



, '  

CSeries Dimensional Drawings * .  T w  

. . 

10.4 6 Brake Power supply . - 

10.4.5 Connector Terminal Block Conveiter Unit. 

- -  - 40-p~n Termmat Block, 40-pin Connector Plug: . . -  
7 (0 28) , . . . M3.5 Syews , FCN-364P040-AU - -+(O*a! - 

- - 
Brake power suppliei-are available for 100-V aid 200-V inputs. Select an appropriate model de- 

pending on the pokkr supply-voitage. . . - k 
- - 

2- . . - - 
200-VAC Input: 90 VDC (LPSE-2HOl) 7 ,  - - 

- - y +  - - _ _ _ - _  - -  
a 100-VAC Input: 90 VDC (LPDE: ~ H O T ~  -. - - 

Manufactured by Yaskawa controls-CO., Ltd. 

\ 
2-03(2-0O.l2) MTG Holes - 

- (Spot Facing 05.5 (00.22), 
- 4 (0.16) Long) - . - 

-- . - . -  
- - (0.98) 

Lead Wire ~ e n ~ t h :  500 mm-each (19.69 in.) 

Max. Ambient Temperature: 60°C 

Lead Wires: Color coded 

While it is possible to switch either the AC or DC side of the brake power supply, it is normal- 
ly safer to switch the AC side. If the DC side is to be switched, install a surge suppressor near 

Brake - 

RedIBlack 

- AC Input 
100 v 

Bluewhite 
200 v 

Yellow/White 
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the brake coil to prevent the surge voltages due to switching the DC side from damaging the 
brake coil. 

Internal Circuit for 200-VAC Input (LPDE-2HO1) 

I- Diode Bridge -( 

DC (Brake) S~de 

Internal Circuit for 100-VAC Input (LPDE-1HO1) 

I Diode I 
 ello ow T FI 6 Red 

L 1 -  

Surge Surge 
Suppressor Suppressor 

AC Side , 
~iode' ' I DC (Brake) Side 

White Ct - 0 Black 

10.4.7 Analog Monitor Cables 

Socket 
DFI l a - 2 C  
7 

Contact 
DF11-2428SCF 

I Model I L in mm (feet) 1 





Trial Operation 

This chapter describes how to conduct a full trial operation . 

.... 11.1 . Check Items before Trial Operation ; .................... 11 . 2 " I 
11.1.1 Servomotor ......................................................... 11 . 2 
11.1.2 Servopack .......................................................... 11 . 2 

11.2 Trial Operation Procedure ............ ; .................... 11 . 3 
I 

11.2.1 Preparation for Trial Operation ......................................... 11 . 3 
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11  1 2 Servopack 

11.1 Check Items before Trial Operation - 

- - 
- -=Inspect the following-items before conducting trial operat~on. Also conduct the inspections accord- 

ing to Chapter 14 Maintenance - - and inspecthz if conducting trial operation on Servomotors that - 
.- have been stored for a long period of time.-- 

- - 

- 1 i . l  .I - Servomotor- - - - - - 

- -  : Connection to machines or devices, wiring and grounding are correct. - 

0 Bolts and nuts are tightened. 

For motors with shaft seals, the seals are not damaged and motor is properly lubricated. 

11 .I .2 Servopack - 
.. 

User constants are properly set for the applicable Servomotor and specifications. 

Terminal connections and wiring leads are tightened securely. Connectors are inserted se- 
curely. 

The power supply is turned OFF if a servo alarm occurs. 

Voltage supplied to SGD Servopack is 200 to-230 V +10/-159b (100 to 115 V +10/L15%). 
(when using a powir sup& that is not 200-v (100 v): a trinsformer that steps down to 
200 V (100 V) must be Installed separately.) 

, - 

Take appropriate action immediately if an alarm occurs or one of the items above is incorrect. 
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11.2 Trial Operation Procedure - ' 

11.2.1 Preparation for Trial Operation 

To prevent accidents, initially conduct trial operation with no load connected to the Servomo- 

tor. If the trial operation must be conducted while connected to equipment, confirm that the 

drivensystem is ready for an emergency stop at any time. 

If the power supply ON sequence is correct as shown in 5.1, press the ON switch to turn ON 
power. Press and hold the switch for about two seconds in Figure 5.1 of 5.1. 

If the power is supplied normally, the power ON indicator LED (green) on the Digital-Operator 

will light and the alarm LED (red) will go OFE Send the ALM command to check Servopack 

status, and the Servopack will return ALM- -BB. 

The power circuit in the Servopack runs and Servomotor drive is enabled when the Servo ON 

signal is ON (SVON is sent by serial command or S-ON contact is turned ON). When the ALM 

command is sent to the Servopack, the Servopack returns ALM- -RDY. 

11.2.2 Operation 
I 

The Servomotor will only operate while the Servo ON signal is ON, and it will run at low speed. 

Example Commands: SVON 

SPD 50 

POSI 1000 

Make sure the Servomotor is running in the proper direction according to the reference. - 

Figure 11.1 Motor Forward Operation 
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1 1 2 3 Inspectton dunng Tnal Operation 

11.2.3 Inspection during Trial Operation 

Inspect for the following items during the trial operation. 

Unusual vibration - - - - b 

Abnormal noise 

Excessive temperature rise , - - 

-Take actions according to Chapter 14 Alarm Troubleshooting if any fault is found. During trial 
operation, the load and machine may not fit well-at first and result in an overload. 



Settings 

This chapter describes characteristics at the factory before shipping and 
Servo performance adjustment . 

. Characteristics at the Factory .............................. 12 2 

Reset .................................................... 12-2  0 . Adjusting Servo Performance .............................. 12 3 
12.3.1 Setting User Constants ............................................... 12 . 3 

......................... . 12.3.2 Setting Optlmum Position and Speed Loop Gain 12 3 



Settings - 
- - 

- - 

- - 

Characteristicsat the c act-ory - - 

The speed reference characteristics at the factory are shown below. . 

- Speed Reference - ~ o t o r  Speed Characteristics 

conditions:-NO load 

- ~otat~on speed (rlmin) 

Speed reference 
(speed reference units) 

Figure 12.1 Speed Reference - Motor Speed Characteristics 

12.2 Reset 

If-settings must be reset because of application or usage conditions, reset them in according to 
Chapter 6 ~eriail;~ornmunications. C - 
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12.3 Adjusting Servo Performance - - 
- 

12.3.1 Setting User Constants - 

Position Loop Gain (PRMI) 

Position loop gain is, ideally determined by thetspecifications of the equipment, but initially 

set a level lower than the desired value. (The factory setting is 40 (Ils).) 

Speed Loop Gain (PRM2) 

The setting (Hz) of PRM 2 expresses ;he speed loop gain characteristics, and is the cutoff fre- 

quency "fc" for the response characteristics of a system with balanced inertia. The value fc may 

vary even with the same speed loop gain setting due to fluctuations in load inertia. 

I Gam Large t (Inertla) + Small 

(JM: Motor moment of inertia, JL: Servomotor axis converted load inertia, JLIJM = x )  

2 Cutoff frequency fc = PRM2 setting x [Hz] 

The speed loop gain (PRM2) setting is therefore 50 (x + 1). (fc = 100 Hz with balanced 
inertia.) 

Since the values above may not hold for mechanical systems with low rigidity, initially set 
the value at SOX + 35. (The factory setting is 80 (Hz).) 

Note Set PRM2 to 40 (Hz) or less if the Servomotor is running under no-load conditions. - 

Speed Loop Integration Time constant (PRM3) 

Set PRM3 to 20 (ms). (Factory setting) 

12.3.2 Setting Optimum Position and Speed Loop Gain 

Speed Overshooting and Vibration 

Incrementally decrease the position loop gain (PRMI). 
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12 3 2 Setting Optimum Pomon and Speed Loop Garn 

Incrementally increase the speed loop gain. If the situation worsenb when the speed loop 
gain is increased, incrementallyhecrease the gain. 

-0 
Note A certain amount of position loop-gain is necessary, so set the acceleration/deceleration time 

(PRMS) high if the application cannot handle overshoot. 

When Response  racking Worsens 

Incrementally increase the f position loop gain (PRM.1). 

If the position loop gain cannot be increased any higher because of vibration, incrementally 
increase the speed-loop gain-XPRM2). If increasing the speed loop gain causes vibration, 
then tracking performance including that for the mechanical system is at its limit. 



Maintenance and Inspection 

This chapter describes Servodrive maintenance, inspection, and trouble- 
shooting: 

I 

13.1 Servodrive Maintenance and lnspection . . . . . . . . . . . . . . . . . . . . 
13.1.1 Servomotor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
13.1.2 Servopack . . . .I.. . . . . . . . . . . . . . . . . . . . . . .'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
13.1.3 Replacing Battery for Absolute Encoder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

13.2 Troubleshooting . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . 
13.2.1 Servomotor . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . .- . . . . . . . . . . . . . . . . .- . . . . . . . 
1 3.2.2 Servopack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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13 1 I Servomotor - 

13.1 Servodrive Maintenatice and Inspection 

13.1 .I Servomotor 

Simple daily inspections are all that are needed to maintain the Servomotor because it is brush- 

less. The inspection and maintenance frequencies given in the following table are only guide- 
- - 

- - lines, and may be increased or decieased to suit operatkg cbnditions and environment. Do not 
- - 

-d'lsassembl-e the servomotor during inspection and maintenance, but rather contact your 
- ,  

Yaskawa rhpresentative if-thd S6rvomotor must bidisassembled. 

Table 13.1 -inspection Items - 

Comments Frequency 
Daily 

.:- - -  

Item Procedure 
Touch and listen. - * 

r C -. - 
Vtbration and noise The degree of vibrat~on and noise 

must not be any higher than nor- 
mal. 

Appearance and clean- 
1% 

According to the degree 
of dlrt 

Clean w ~ t h  a cloth or compressed alr. 

Contact your Yaskawa representa- 
tive if insulation resistance is be- 
low 10 M R  

Contact your Yaskawa representa- 
tive for the overhaul 

Yearly 
- 

Insulation reststance 
measurement 

Disconnect the Servopack and test insulat~on 
res~stance at 500-V. Must exceed 10 MR 

Overhaul 

Ofseal replacement (for 
motors'equipped with oil 

- ,  seals) 

Every 20000 hours or 5 
years 

Every 5000 hours 

W' Parts Replacement Schedule 

Remove the Servomotor, replace consum- 
ab1,e parts and perform any necessary repairs. .! - 

Remove the Servomotor and replace the 011 
seal. , - .  

The following parts are subject to mechanical wear or deterioration over time. To avoid failure, 

replace these parts periodically as indicated below. 

Table 13.2 Parts Replacement 

Replacement Method 

Disassemble the Servomotor and replace the bearings if 
necessary. 

Replace with a new oil seal. 

Part 

Beanngs 

011 seal 

Standard Replacement 
Period 

20000 operating hours 

About 5000 hours 
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I 3.1.2 Servopack 

The Servopack contains highly reliable parts and does not require daily inspection. Always 

inspection the Servopack at least once a year. Be sure to check user settings prior to operation 

because we reset user constants to standard settings when we ship overhauled Servopacks. 

Table 13.3 Inspection Items 

Item 
Clean unit lntenor and 

Remedv 

circuit boards 

Loose screws 

Defectwe parts ~n unit or 
on circuit boards 

Clean w~th a cloth or compressed 
Frequency 

Yearly 
air. 

Procedure 
Check for dust, d~rt, and oil on surfaces. 

Yearly 

Yearly 

T~ghten any loose screws. Check for loose terminal block and connec- 
tor screws. 

Check for d~scolorat~on, damage, or broken 
wlres due to heat. 

Contact your Yaskawa represents- 
tlve. 

Parts Replacement Schedule 
' 

The following parts are subject to mechanical wear or deterioration over time. To avoid failure, 

replace these parts at the frequency ind~cated in the following table. 

Table 13.4 Parts Replacement ' 

I Smoothing Capacitor 

Part 

I Test and replace with a new capacitor - 
if necessary. I 

1 Relays I - I Test and replace ~f necessary. I 

Standard Replacement 
Period 

Replacement Met hod 

Note Operating conditions: 
Amb~ent temperature. Annual average of 30°C 
Load factor: 80% max. 
Operatton rate: 20 hourdday max. 

Fuse 

Aluminum Electrolyt~c Capac~tor on 
the C~rcuit Board 

13.1.3 Replacing Battery for Absolute Encoder 

Replace the absolute encoder battery (purchased by the customer) as outlined below. Wrth an ER 

6-V C-type lithium battery manufactured by Toshiba Battery Co., the estimated life is about 10 

years. 

10 years 

5 years 

1. Turn ON the Servopack and wait at least 3 minutes untrl the encoder capacitor is charged. 

Replace w~th a new fuse. 

Test and replaced wrth a new c~rcuit 
board if necessary 

2. Replace the battery. The Servopack power supply may be ON or OFF when the battery is 
replaced. 

Encoder rotation data will not be lost if the battery is replaced following the instructions given 

above. 

Note After completing step 1, above, the absolute encoder will function normally for up to 2 days 
without a battery. 
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13.2 1 Servomotor 

- - 

- l3,2 Troubleshooting 

. - 
- 1 3D2Dl'- Servomotor - -  ' 

Refer to the Table 13.5 for the appropriate action when a problem occurs during operation, and - 

- - - .  behsure to turn OFF the sdivo system power supply bef&e' commencing the procddures that are . - - - 
shaded.-dintact your ~ ~ s k a w a  representative immediately if thd problem cannot be resolved 

byusing the deicribed proqgdures.- - 

Table 13.5' Causes, lnspection Areas, and Remedies - - 

Cause - =symptom 
Servomotor does not start 

- - - - Inspection -- Remedv - 
Reduce the load or replace 
wlth a larger-capacity Servq 
motor. 

Overloaded . - - .i 

- - 

TQ operatmg wlth no load - 
- 

Unstable Servomotor rotat~on 

Servomotor overheated - - Ambient temperature too hrgh 
- .  

Check to see rf the ambient tempera- 
ture IS below 40°C. 

Check v~sually. 

Reduce the amb~ent tempera- 
ture-to below 40°C. 

Servomotor surface dirty Clean dust and 011 from the 
motor surface. 

Overloaded Reduce the load or replace 
wlth a larger capaclty Servo- 
motor. 

Try operatmg with no load 

Loose Servomotor mounting 
screws? - 

Coupllng not centered? 

Couplmg unbalanced? 

Abnormal noise .Mechanical mountmg Incor- 
rect 

T~ghten mounting screws. 

Center or balance the cou- 
pling. 

- .  
Beanng defective 1 - ., - - 

-' 

. a .  

V~bration caused by the equip-. 
ment ' 

check foi nolse and "~bratlon near 
the beanng. 

Foreign objects, damage, or de- 
formaiion of sliding parts. 

Contact your Yaskawa repre- 
sentative if defectwe. - - 
Contact the equipment 



13.2.2 Servopack 

Serial Communications 
Data (Traceback 

Monitor) 
ALM 10.OC 

Overcurrent ' 

ALM40.0V 

Overvoltage 

ALMS 1 .OS - - 

Overs peed 

Ovefflow 

Troubleshooting with Serial Communications Data 

Table 13.6 shows examples of troubleshooting problems with serial communications data. 

Table 13.6 Troubleshooting with Serial Communications Data 

Status When Lit 

Lit at power ON 

I Replace Servopack. 

Cause 

Circuit board (IPWB) defective 

Llt at power ON and servo ON 

Lit durlng operation I Servopack ambient temperature ex- 

~ l t  even though power IS - ceeds 550C. 

Current feedback clrcult or power 
transistor defectwe 

turned OFF and ON - - I 
Operat~on resumes after wait- 
ing and resettmg. I 
Lit with normal operation or 
deceleration 

G D ~  load too large 

Lit with high-speed Servomo- 

C~rcu~t board (IPWB) defectwe 

' Servomotor wlrlng incorrect 
tor rotation after reference in- 
Put 

I Control board (1 PWB) defective 

Encoder wlnng incomet 

No feedback pulse after refer- 
ence pulse Input 

Servomotor winng Incorrect 

Encoder wiring Incorrect 

Overflow dunng high-speed 
operation 

Speed reference too large 

Servomotor wmng incorrect 

Encoder w~ring incorrect 

Normal operation by overflow 
with large reference input 

Remedy 

Control board (1 PW B) defective 

Servopack adjustment incorkct 

Load capacity too large 

Replace Servopack. 

Replace Servopack. 

Bring Servopack ambient tem- 
perature down to 55°C. (Heat 
sink overheated) - 

Check Servomotor shaft con- 
verted inertia on the equip- 
ment. 

Replace Servopack. " - - 

Check and correct wlnng. 

Check to see if the A-, B- and 
C-phase pulses are correct at 
2CN, and repair ~f necessary. 

Check and correct wiring. 

Check to see if the A-, B- and 
C-phase pulses are correct at 
2CN, and repair (disconnec- 
tion, short, power supply, de- 
fectlve clrcuit board.) if nec- 
essary. 

Replace Servopack. 

Check and correct wiring. 

Check to see if the A-, B- and 
C-phase pulses are corrcct at 
2CN, and repair (dlsconnec- 
tion, short, power supply, de- 
fective clrcuit board.) if nec- 
essary. 

Replace Servopack. 

Increase speed loop gain 
(Cn-04). 

Revlew the load. (overload, 
load inertia) 

Decrease the speed reference. 
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Cause - - Remedy Serial Communications 
Data (Traceback - 

Monitor) 
ALM7 1 .OL 

Status When Lit 

Lit durmg operation 
Operation resumes after turn- 
ing power OFF and ON. 

Lit dunng operation 

Review the load. (overload) Load greatly exceeds the rated torque 

Instantaneous overload 

Load greatly exceeds the rated torque Review the load (overload) ALM72.OL 

Continuous overload Operation resumes after turn-- 
ing power OFF and ON. 

- 

- - 
Lit dunng operation ALM8O.POS 

Absolute encoder error 

. - 

Check to= see if the A-, B- and 
C-phase pulse w~ring IS correct 
'at 2CN, and repair ~f~necessary. 

Faulty absolute encoder wiring or 
connectlon 

Servopack miscounted pulses Turn power OFF, reset and 
turn power ON. 

Separate encoder wiring 
, from maln wiring circwts. 

Follow the absolute encoder 
setup procedures. 

Follow the absolute encoder 
setup procedures. - 

Lit several seconds after pbwer 
ON - 

ALM8l.POS - 

Backup error 

ALM82.POS 

Absolute encoder backup voltage 
dropped - 

Lit several seconds after power 
ON 

Absolute encoder memory data 
check fa~led _ 
Absolute encoder battery voltage 
dropped - 

Checksum erroi 

ALM83.mS Replace the battery and turn 
power ON twice. 

Replace the Servomotor ~f the 
error occurs frequently. 

Turn power ON w~th the Ser- 
vomotor stopped. 

LI t several seconds after- power 
ON Battery error 

ALM84.POS Absolute encoder malfunctioned At power ON 

Absolute encoder data error . 
Lit several seconds after power 
ON 

Lit soon after Servomotor 
started to run 

Servomotor rohted at power ON. ALM85.PQS 

Overspeed, , 
ALMC 1 .RWY 

. . 

Servomotor wlnng Incorrect or dis- 
connected 

Check wlnng and connectors at 
the Servomotor. Servo oveirun 

Encoder wiring incorrect or d~scon- 
nected 

Check wir~ng and connectors at 
the encoder. 

Lit 1 to 3 seconds after power 
ON 

Faulty encoder winng or connection Check wiring and connectors at 
the encoder. Phase error detected . 

No~se In encoder wmng Separate encoder wiring from 
main winng crrcuits. 

Encoder defect~ve Replace Servomotor. 

Lit dunng operation - 
- 

A .  

Faulty encoder wlring or connectlon Check wlrlng and connectors at 
the encoder. - 

Separate encoder winng from 
maln wlring circuits. 

Replace Servomotor. 

Check wlnng and connectors at 
the encoder. 

.No~se in encoder wiring 

Encoder defect~ve 

ALMC3.PG - - 

Broken encoder PA-, PB- - 
phases - 

Lit soon after Servomotor 
started to run 

Faulty encoder w~ring (PA, PB) or 
connection 

Lit soon after Servomotor 
started to run 

Faulty encoder wiring (PC) or con- 
nection 

Time between turnlng power OFF 
and back ON was shorter than the 
power holding time 

Check winng and connectors at 
the encoder. 

ALMC4.PG 

Broken encoder PC-phase 
After turnlng power OFF, wait 
longer than the power holding 
tlme (6 to 15 s) before tumlng 
power back ON. 

ALMF3.SRC 

Power loss error 
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Serial Communications 
Data (Traceback 

Monitor) 
ALMOO.ABS 

Absolute data error 

ALMO2.PRM 

Parameter breakdown 

ALMO4.PRM 

Parameter setting error 

Status When Lit 

Lit several seconds after power 
ON 

Cause 

Llt at power ON 
\ 

Note A.00 is reset by turning power OFF. 

Problems due to Detective Wiring or Parts 

Remedy 

Absolute encoder malfunctioned 

Llt at power ON 

Table 13.7 Problems Caused by Detective Wiring or Parts 

Turn power back ON. 

Follow the absolute encoder 
setup procedures. 

Absolute encoder wirlng Incorrect 

Circuit board ( I  PWB) defective 

Check and correct absolute en- 
coder winng. 

Replace Servopack. 

An out-of-range parameter was pre- 
vlously set or loaded. 

erence input 

Reset all parameters wlthln 
range. 

Symptom 
Motor will not rotate with ref- 

Make sure the alarm Indicator IS not Ilt. 

Check the P-CON, N-OT, P-OT, and S-ON slgnals. 

Check Areas and Items . Check voltage between R and T. 

I Use the senal command ALM to check Servopack 
status. ALM- -RUN should be returned. 

Problems due to Setting Errors 

Remedy I 
Check the AC power supply circult. I 
Look for a cause ]fan indtcator IS lit. 

Table 13.8 Problems due to Setting Errors 

Symptom I Cause I Remedy I 
Poor servo tracking performance Position loop gain too low I Increase the posltlon loop galn (PRMI). Decrease the 

speed loop galn when ~ncreasing posltlon loop gain 
causes hunting. 

Note Do not Increase the positlon loop galn any hlgh- 
eronce huntlng occurs. This IS the tracklng per- 
formance limit. 

-- 

symptom 
Servomotor does not start 

Troubleshooting: No Alarm Displayed but the Motor Does Not Run 

Table 13.9 Troubleshooting with no Alarm Displays 

Servo ON IS turned OFF First dlglt of PRM37 

Remedy 

Encoder to Servomotor wirlng discon- 
nected 

Encoder types dlffers from the user 
constant setting 

P-OT and N-OT Inputs are turned OFF 

Turn ON the Servo ON Input. 

- 

- 

Flrst dlgit of PRM37 
set to 0 

Select the correct encoder using the first 
1 dlgit of PRM36. 

Turn ON the P-OT and N-OT Inputs. 
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I I -. -- 
absolute encodkr only) I. 

taneously, then stops 

Remedy 
Set the user constant (Cn-11) to match I the user constant se&ng (PRM34). I -  

Conditions 
- 

Symptom 
Servomotor moves ~nstan- 

the number of encoder pulses if neces- I sary. 

Cause - 
Number of encoder pulses d~ffers from 

Servomotor suddenly 
stops dunng operation and 
will not restart (With an 

' 

Servomotor or encoder wlring Incorrect 

 he alarm reset s~gnal (ALMRST) is 
turned ON because an alarm occurred. 

- 

- - 

Correct the winng. - 

Remove the cause of the alarm and 
switch the alarm reset signal 
(ALMRST) from ON Q OFF. 
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