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Preface

Preface

Features

z

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 under ad-

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

The new Yasakawa AC Servos can be used 1n various setvo fields, including machining tools and ro-

bots. )

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

® Compared with conventional products, these servomotors are approximately 1/3 both in volume

and weight and Servopacks are approximately 1/4 in volume.
® The book-shape Servopacks can be used with either incremental encoders or absolute encoders.
® Positioning by the serial communications
® Electronic gear function provided.

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

viously: 15 lines).

® Improved environmental resistance by using varnish coating.



General Precautions

® The diagrams 1n this manual may be indicated without 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 described in this manual.

® Any illustrations, photographs, or examples used in this manual are provided as examples
_ only and may not apply to all products to which this manual is applicable.

® The products and specifications described 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 Notices

Safety Notices

The following conventions are used to indicate precautions in this manual. Failure to heed precautions
provided in this manual can result in serious or possibly even fatal injury or damage to the products
-or to related equipment and systems.

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

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

- Safety Precautions

Il Checking Products upon Delivery

& Caution

® Always use the Servomotor and Servopack 1n one of the specified combinations.

Not doing so may cause fire or malfunction.

H Installation

& Caution

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

Doing so may result 1n electric shock or fire.

Il Wiring

& WARNING

® Connect the ground terminal to a class-3 ground (100 9 or less).

Improper grounding may result in electric shock or fire.

& Caution

® Do not connect a three-phase power supply to the U, V, or W output terminals.
Doing so may result in injury or fire.

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

Not doing so may result in fire.

H Operation

& WARNING

® Never touch any rotating motor parts while the motor 1s running.

Doing so may result 1n injury.

X1




& Caution

® Conduct trial operation on the Servomotor alone with the motor shaft disconnected from ma-

chine to avoid any unexpected accidents.

Not doing so may result 1n njury.

® Before starting operation with a machine connected, change the settings to match the user’s

constants of the machine.

Starting operation without matching the proper settings may cause the machine to run out of

control or malfunction. .

-

® Before starting operation with a machine connected, make sure that an emergency stop can be

applied at any time.
Not doing so may result in injury.

® Do not touch the heat sinks during operation.

Doing so may resuit in burns due to high temperatures.

Maintenance and Inspection :

& WARNING

® Never touch the inside of the Servopacks.

Doing so may result 1n electric shock.

® Do not remove the panel cover while the power 1s ON

Doing so may result 1n electric shock.

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

Residual voltage may cause electric shock.

- A Caution

® Do not disassemble the Servomotor.

Doing so may result in electric shock or ijury. =~

‘® Do not attempt to change wiring while the power 1s ON.

Doting so may result in electric shock or injury.

Xn




Safety Precautions

Warning Label — ]

Grounding Label

Warning Label

___EABMIM

BRNBNHY

ARPRUCREA 785

2N, WML |
May cause
electrlc shock.
Disconnect all power

and wait 5 min.
before servicing.

Grounding Label

O

Warning Label and Grounding Label

Sticker Attachment Positions

(Servopack)

Xiut
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Configuration and Model Numbers

1.1 Configuration




12 Model Numbers

1.2 Model Numbers

1.2.1 Servomotor Model Numbers

SGM-01A312

—l_— Options

Z-Series Servomotor

. B: With brake
gng 23%38 323?,?&, D: Wi_th brake and shaft seal
(cube type) P: Drip-proof

S: With shaft seal

Rated Output (Motor Capacity)

SGM Type Only Shaft Specifications
A3: 30W A5: 50 W 2: Straight without key
SGM and SGMP Types 4: Straight with key
01: 100 W02: 200 W 03: 300 W .
04: 400 WO08: 750 W t—————— Design Revision Order
Supply Voltage ——— Encoder Specifications
A: 200V Standard
B: 100V 3: 2048 P/R incremental encoder
W: 12-bit absolute encoder
Not Standard

5. 2000 P/R incremental encoder
S: 15-bit absolute encoder

1.2.2 Servopack Model Numbers
SGD-01AH-P

>-Series SGD Servopack —L Applicable Motor

Blank: SGM Servomotor
P: SGMP Servomotor

Rated Output (Motor Capacity)
A3: 30W A5: 50W 01: 100 W L Model
02: 200W 03: 300W 04: 400W H: Position control/serial communications

08: 750 W P: Position control
S: Speed/torgue control
Supply Voltage
A: 200V

B: 100V






Ratings a'r'\d Specifications

Thus chapter provides Servomotor ratings, specifications, and torque-speed
characteristics, as well as Servopack ratings and specifications.

2.1 Ratings/Specifications for 200-VAC SGM Servomotors ........ 2-2
2.1.1 Ratings and Specifications ............... ... i i 2-2
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Ratings and Specifications

#1 R

2 1 1 Ratings and Specifications

2.1 Ratings/Specifications for 200-VAC SGM Servomotors

"'2.1.1 Ratings and Specifications

Time Rating: Continuous

Enclosure: Totally enclosed, self cooled
Excitation: Permanent magnet

Insulation Class: Class B

Ambient Temperature 0 to 40°C

Drive Method: Direct drive

Vibration Class: 15 um or below

Ambiént Humidity: 20% to 80% (with no condensation)
Mounting: Flange method

Withstand Voltage: 1500 VAC

Insulation Resistance: 500 VDC, 10 MQ min.




2 1 Ratings/Specifications for 200-VAC SGM Servomotors

_
. - Table 2.1 200-VAC SGM Servomotor Ratings and Specifications
SGM Servomotor Type: SGM- A3A A5A 01A 02A 04A 08A
Rated Output*1 w 30 50 100 200 400 750
Rated Torque"1 *2 N-m 0.095 0.159 0.318 0.637 1.27 2.39
. lozin 13.5 22.6 451 90.1 181 338
Instantaneous Peak N'm 0.29 0.48 0.96 1.91 3.82 7.1
Torque™! - [ozin 405 67.7 135 270 542 1010
Rated Current*! A (rms) 0.42 0.6 0.87 2.0 2.6 4.4
Instantaneous Max Current*! | A (rms) 1.3 1.9 2.8 6.0 8.0 13.9
Rated Speed*! r/min 3000
Instantaneous Max Speed*! | r/min 4500
Torque Constant*? ] N-m/A (rms) | 0.255 0.286 '10.408 0.355 0.533 0.590
kgf-cm/A 2.60 2.92 4.16 3.62 5.44 6.01
’ (rms)
Momentof | Incremental | (=GD2y/4)kg | 0.021 0.026 0.040 0.123 0.191 0.671
Inertia [Jm] | encorder, no | -m2 x10™4 x10~4 x10~4 x10~4 %104 x104
brake oz-in-s2x10~3 | 0.288 0.368 0.576 1.74 2.70 9.52
Incremental | (=GD2/4)kg | 0.030 0.035 0.049 0.181 0.249 0.811
encorder, .m2 x 1074 x 1074 x1074 x10~4 x1074 x1074
withbrake - "7 n s2x10-3 | 0.408 0.488 0.696 2.56 3.52 15
Absolute (=GD2/4)kg | 0.046 0.051 0.065 0.148 0.216 0.696
encorder, no | .m2 x 104 x10~4 x10-4 x1074 x10~4 x10™4
. brake - [o7in.sx10-3 | 0.640 0720 |0.928 2.09 3.05 9.87
Absolute (=GD2\/4)kg | 0.055 0.060 0.074 0.206 0.274 0.836
encorder, .m2 x10~4 x104 x104 x10™4 x10~4 x1074
withbrake  ['7in 52103 | 0.760 0.840 |1.048 2.91 3.87 11.9
Rated Power Rate*! * | kKWis 4.36 9.63 25.4 32.8 84.6 85.1
Rated Angular rad/s? 45200 61200 79500 51800 66600 35600
Acceleration*!
Inertia Time Constant ms 1.5 0.9 0.5 0.4 0.3 0.3
. Inductive Time Constant ms . 1.5 1.8 1.9 5.4 6.4 13

Note 1. These items and torque-motor speed charactenstics quoted 1n combination with a Servopack are at an arma-
ture winding temperature of 100°C Other values quoted at 20°C. All values are typical
2. Rated torques are continuous allowable torque values at 40°C with 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 friction
torque.

SGM- A3A ASA 01A 02A 04A 0BA
Reduction Rating (%) | 70 80 90 90 95 95




Ratings and Specifications

2.1 1 Ratings and Specifications

.. H 200-VAC SGM _Servomotor Torque-Motor Speed Characteristics .

SGM-A3A =~ . ) SGM-A5A : s
4000 s - 4000 -
- ~ -* 3000 — — . 3000-}-
. Motor A B \ - ~Motor -
Speed N - Speed”
(v/min) 2000 . . (rfmin) 2000
’ 1000 [ ' : =1 - " 1000
_ 0 — - 2l B 0 — 3 - %
00 01 02-°03 04 ‘ 0 .015 03 “045 06
I~ - Torque-(N-.m) C - : - Torque (Nem)
S o2 40 60 0° 20 40 60 80 100 .
o Torque (0zeIn) - _ Torque'(0z+in) .
SGM-01A -, . - - SGM-02A-
- 4000 — C - 4000
3000 - 3006 — :
} _ _Motor A 1 g Motor 3000 A - 8 -
Speed - : . - Speed . )
(/min) 2000 _ {r/min). 20001 .
1000 - . 1000 i
o — - oo
Y0 o025 05° 075 1 0 05 1 15 .2 _.
- Torque (Nem) . - Torque (Nem)
- 0 50 100 150 . . .0 -100 200  300.

- - Torque (0zein) _Torque (0zeIn) ~ - -

SGM-04A SGM-08A

4000 - ) . 4000 |
3000 - . ~3000
Motor A 8 " Motor A B
Speed - Speed
_(v/min) 2000 (vfmin) 2000
- 1000 [ - 1000
- 0 1. 2 3 4 . 00 2.4 &
Torque (Nem) Torque (Nem)
0 200 400 600 ) 400 800 1200
Torque (0z+In) Torque (0zeIn)
A: Continuous Duty Zone : ) .
B: Intermittent Duty Zone



22 Ratings/Specifications for 100-VAC SGM Servomotors

2.2 Ratings/Specifications for 100-VAC SGM Servomotors

2.2.1 Ratings and Specifications

Time Rating:

Enclosure:

Excitation:

Insulation Class:

. - Ambient Temperature.

o Drive Method: .

- Vibration Class:

Ambient Humdity: '
Mouniting: '
Withstand Voltage:
Insul:ation Resistance:

Continuous

Totally enclosed, self cooled
Permanent magnet )

ClassB

0to 40°C

Direct drive

15 pm or below

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

-1500 VAC

500 VDC, 10 MQ min.
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221 Ratings and Specifications

Table 2.2 100-VAC SGM Servomotor Ratings and Specifications

SGM Servomotor Type: SGM- A3B A5B 01B 02B 03B
Rated Output *1 w 30 50 100 200 © | 300
Rated Torque *1 *2 Nm - 0.095 0.159 0.318 0.637 0.95
0z-in 13.5 22.6 451 90.1 135
Instantaneous Peak Torque *' [ N-m 0.29 0.48 096 . 1.91 3.72
oz.in 405 - 67.7 136 . 270 528
Rated Current *1 A(ms). - . |063 0.9 2.2 2.7 3.7
Instantaneous Peak Current *1 [ A (rms) ) 20 29 71 8.4 14.8
Rated Rotation Speed *1 r/min 3000
Max. Rotation Speed *1 r/min 4500
Torque Constant *1 N-m/A (rms) 0.168 0.194 0.156 0.255 0.279
kgf-cm/A (rms) 1.72 1.98 1.59 2.60 2.85
Moment of Incremental (=GD 2¢/4) kgm2 [0.021 = |0.026 - 0.040 0.123 0.191
inertia [Uyl encorder, no ; x104 x10~4 x104 - | x10™* x10~4
brake 0z.in-52x1073 0.288 - |0.368 0.576 1.74 2.71
Incremental (=GD 2)y/4) kg-m? | 0.030 0.035 . 0.049 - 0.181 0.249
encorder, with x 104 x10~4 x10-4 x10™4 x 104
brake 0z.in.s?x10-3 0.408 . |0.488  |0.696 2.56 353
Absolute (=GD2/4) kgm? | 0.046 0.051 0.065 0.148 0216 .
encorder, no x10~4 x 104 x10~4 x104 x10~4
brake 0z:in-s2x10-3 0.640 0.720 0.928 2.09 1307
Absolute (=GD 2)y/4) kg m2 |0.055 0.060 0.074 0.206 0.274
encorder, with x 104 x10™4 x10™4 x10™4 x10~4
brake 0zins3x10- 0.760 0.840 1.048 2.91 3.89
Rated Power Rating *! kw/S 4.36 9.63 25.4 32.8 47.3
Rated Angular Acceleration *1 | rad/s? 45200 61200 79500 51800 49700
Inertia Time Constant ms 1.6 0.9 0.6 0.4 0.3
Inductive Time Constant ms 1.3 1.6 1.6 57 5.3

Note 1 These items and torque-motor speed characteristics 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 typical.
2. Rated torques are continuous allowable torque values at 40°C with a 250 x 250 x 6 (mm) (9.84 x 9_.84 X 0.i4
(1n.)) heat sink attached.
3. When a motor 1s fitted with a shaft seal, use the following reduction ratings because of the higher friction
torque.

SGM- A3B A5B 01B 02B 03B

Reduction Rating (%) 70 80 90 90 90
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B 100-VAC SGM Servomotor Torque-Motor Speed Characteristics

SGM-A3B
4000
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Motor 00 A B
Speed

(r/min) 2000

1000

0o 01 02 03 04
Torque (Nem)

0 20 40 60
Torque (oz*in) .
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4000 F

Motor 3000
Speed
(/min) 2000
1000
0
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A: Continuous Duty Zone
B: Intermittent Duty Zone
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2.3 'Ratihg'sISpéc_ificétiohs for 200-VAC SGMP Servomotors

Tifhe Rating: =
Enclosure:

_ Excitation:
Insulation Class:

. Ambient Temperature
Drnive Method:
Vibration Class:
Ambient Humidity:
Mounting:

_ Withstand Voltage:

- Insulation Resistance:

2.3.1 Ratings and Specificafions

.=

Continuous
Totally enclosed, self cooled
Permanent magnet
Class B )

0 to 40°C

Direct drive

15 pm-or below

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

1500 VAC

500 VDC, 10 MQ min.
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‘ Table 2.3 200-VAC SGMP Servomotor Ratings and Specifications
SGMP Servomotor Type: SGMP- . 01A 02A 04A 08A
Rated Output *1 w 100 200 400 750
Rated Torque*'*2 - |N:m 0.318 0.637 1.27 2.39
0z.in 451 90.1 181 338
lqstantaneous Peak Torque |N.m 0.96 1.91 3.82 71
oz-in 135 270 542 1010
Rated Current *1 A (rms) 0.89 2.0 -|2.6 41
ir;stantaneous Peak_ Current_ | A (rms) 2.8 6.0 8.0 13.9
Rated Rotation Speed *! r/min 3000
Max. Rotation Speed *1 r/min 4500
Torque Constant *1 N-m/A (rms) 0.392 0.349 0.535 0.641
‘ kgf-cm/A (rms) | 4.00 ~ |356 5.46 6.55
Moment of | Incremental (=GD2 \y/4) 0.065 0.209 0.347 2.1
Inertia encoder, no kg-m? X104 x1074 X 1074 X104
brake 0zins?x102 | 0.917 2.96 4.92 29.9
Incremental (=GD2 \y/4) 0.103 0.307 0.445 2.52
encoder, with kg-m?2 x104 X104 x 104 x 104
brake ' [ozins?x10® [ 1.46 435 6.31 35.7
Absolute ~ (=GD? \y/4) 0.090 0.234 0.372 214
encoder, no kg-m2 x10~4 x10-4 x104 x10-4
. - brake 0zins?x102  |1.27 3.31 5.27 30.3
' Absolute (=GD2 \y/4) 0.128 .0.332 0.470 2.55
encoder, with kg-m2 x10~4 -x1074 x 104 x104
brake 0zins2x10° _ | 1.81 470 6.66 36.1
Rated Power Rate *! kW/s 15.7 19.4 46.8 26.9
ﬂated Angular Acceleration | rad/s 49200 30500 36700 11300
Inertia Time Constant ms 0.7 0.6 0.4 0.7
Inductive Time Constant ms 3.7 © 7.4 8.5 18

® ‘
Note 1. These items and torque-motor speed characteristics 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 typical.

2. Rated torques are continuous allowable torque values at 40°C with the specified heat sink attached.
Heat sink dimensions 01A, 02A, 04A: 250 x 250 x 6 (mm) (9.84 x 9.84 x 0.24 (1n))

08A. .......... 300 x 300 x 12 (mm) (11.81 x 11.81 x 0.47 (1n))
3. When a motor 1s fitted with a shaft seal, use the following reduction ratings because of the higher friction
torque.
SGMP- 01A 02A 04A 08A
Reduction Rating (%) 90 90 95 95
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B 200-VAC SGMP Servomotor Torque-Motor Speed Characteristics

SGMP-01A
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Motor 3000 A
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2.4 Ratings/Specifications for 100-VAC SGMP Servomotors

2.4.1 Ratings and Specifications

Time Rating: Continuous

Enclosure: Totally enclosed, self cooled
Excitation: Permanent magnet

Insulation Class: . Class B

Ambient Temperature 0 to 40°C

Drive Method: Direct drive

Vibration Class: 15 pm or below

Ambient Humidity: 20% to 80% (with no condensation)
Mounting: Flange method

Withstand Voltage: 1500 VAC

Insulation Resistance: 500 VDC, 10 MQ min.
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Table 2.4 100-VAC SGMP Servomotor Ratingé and Specifications

SGMP Servomotor Type: SGMP- 01B 02B 03B
Rated Output*1 w 100 200 300
Rated Torque*1*2 N-m 0.318 0.637 0.955
ozin 451 90.1 135
Instantaneous Peak Torque*! - N-fn 0.96 1.91 2.86
-[ozin 135 270 406
Rated Current*1. ) A (rms) 2.2 2.7 4.3
Instantaneous Peak Current*! | A (rms) 71 8.4 13.9
Rated Rotation Speed*! t/min _- | 3000
Max. Rotation"Speed*! fmin . 4500 o
Torque Constant*1 N m/A (rms) 0.160 0.258 0.246
R ) kgf-cm/A (rms) | 1.64 2,63 251
Moment of Inertia Incremental encoder, | (=GD 2y/4) ~ - 0.065 0.209 0.347
no brake kg:m? x1074 x10~4 x1074
; 0z.in-s2x1073 0.917 2.96 4.92
Incremental encoder, | (=GD 2/4) . 0.103 0.307 0.445
with brake | kg m2 x 1074 . x 104 x10™4
| 0z-In-s2x10~3 1.46 435 6.31
Absolute encoder, no | (=GD 2)y/4) 0.090 0.234 0.372
brake -kg-m2 x10~4 X104 X104
0z.in-.s2x103 1.27 3.31 5.27
Absolute encoder, (=GD 2)y/4) 0.128 0.332 0.470
with brake kg-m?2 x10~4 x10~4 x1074
0z In-s2x10~3 1.81 4.70 6.66
Rated Power Rate*! kW/s 15.7 19.4 26.3
Rated Angular Acceleration*! rad/s 49200 30500 27500
Inertia Time Constant ms 0.8 0.7 0.4
Inductive Time Constant ms 3.6 6.3 ~ 8.5
Note 1. These items and torque-motor speed characteristics quoted 1n combination with a Servopack are at an arma-
ture winding temperature of 100°C. Other values quoted at 20°C. All values are typical.
2. Rated torques are continuous allowable torque values at 40°C with a 250 x 250 x 6 (mm) (9.84 x 9 84 x 0.24 )
(in)) heat'smk attached. ) .
3. When a motor 1s fitted with a shaft seal, use the following reduction ratings because of the higher friction
- -torque.
SGMP- - . 01B 02B 03B
Reduction Rating (%) O 90 95
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L

B 100-VAC SGMP Servomotor Torque-Motor Speed Characteristics

SGMP-01B
4000
Motor 3000 A 6
Speed
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1000
0
0 02 04 06 08
- Torque (Nem)
0 50 100

Torque (ozein)

.-SGMP-03B
4000
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Motor A B
Speed
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1000
% 1 2 3 4
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0’ 200 400 600
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4000
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A: Continuous Duty Zone
B: Intermittent Duty Zone
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2.5 Servopack Ratings and Specifications: .

" The ratings and specifications for the SGD Servopack are 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.

Tai:lé 2.5 Servopack and Applicable Servomotors .

Voltage 200 VAC - 100 VAC
SGD Servopack A3AH |A5AH |01AH |02AH |04AH |[08AH |A3BH |AS5BH [01BH [02BH |03BH
Max. Applicable Motor Capacity W 30 50 100 200 400 750 30 50 100 200 300
(HP) (0.04) | (007) |(0.13) | (027) |(053) |(1.01) |(0:04) |(0.07) |(0.13) | (0.27) | (0.40)
Combined. _| Motor Type: A3ACl | A5AO | 01A00 | 02A00 | 04ATD | 0BAD | A3BO | ASBO | 01BO | 02BO | 03B |
Specifications SGM- - -
- Motor Ca- | 30 50 100 200 400 750 30 50 100 200 300
pacity W (0.04) |(0.07) | (013) | (0.27) | (053) |(1.01) |(0.04) |(0.07) |(0.13) | (027) (0.40)
(HP)
Rated/ 3000/4500 r/min -3000/4500 r/min
Max. Motor .
Speed
Applicable | Incremental encoder 2048 P/R or 2000 P/R, absolute encoder 1024 PR ~
encoder ; :
Allowable | 063 0.78 120 3.69 3.82 134 0.63 0.78 1.20 3.69 3.82
Loa1d iner- | (8.80) |(11.0) |(17.0) |(52.2) | (54 1) | (189) |(880) |(11.0) [(17.0) |(52.2) |(54.1)
tia*
Jux104
- kg m?
. (0z1n s2x
107-9)
Continuous Output 042 |0.6 087 |20 26 44 063 |090 |22 27 37
Current i
Max. Output Current 13 19 2.8 6.0 80 _|139 2.0 2.9 71 8.4 14.8
Basic Specifi- | Power Supply Single-phase 200 to 230 VAC, +10% to —15%, - Single-phase 100 to 115 VAC*2,
cations 50/60 Hz*2 +10% to —15%, 50/60 Hz
Control Method Single-phase, full-wave rectffication IGBT-PWM (sine-wave dnven)
Feedback Incremental encoder 2048 P/R or 2000 P/R, absolute encoder 1024 P/R
Location | Ambient 0 to 55°C*3
Temp.
Storage —20 to +85°C
Temp.
Ambient/ 90% or less (with no condensation)
Storage
Humidity
Vibration/ | 4.9/19.6 m/s2 (0 5/2G)
Shock Re-
sistance
) Structure Book (Base-mounted)
Approx. Mass kg (Ib) | 0.9 (1.98) - 1.2 1.5 09(1.98) 1.2 1.5
- (265) |(3.31) (2.65) |(3.31)
Performance | Bias Setting 0 to 450 r/min. (Setting resolution: 1 r/min.)
Feed Forward Com- 0 to 100% (Setting resolution: 1%)
pensation .
Position Complete 0 to 100 reference units
Width Setting Reference unit: Minimum unit of position data which moves the load
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‘ Voltage 200 VAC ‘ [ 100 VAC

I/0 Signals Serial Communica- Function: Position reference input, user constant setting input, confirmation output, output for all
tions monitors

Type of Communications: RS-422, asynchronous, 9600 baud communications speed, mult-drop
for a maximum of 16 axes enabled

Sequence Input Servo ON, P dnve (or external speed setting selection), forward run stop (P-OT), reverse run
stop (N-OT), origin return deceleration LS (alarm reset when using an absolute encoder),
current limit + selection (or JOG forward instruction), current limit — selection (or JOG reverse
instruction)

Sequence Output Durning current imit detection, positioning complete, brake interlock, servo alarm, 3-bit alarm
codes

Dynamic Brake Operated automatically with main power OFF or a servo alarm
External Regenerative Resistor Unit Required when exceeding the allowable load inertia”
Overtravel Dynamic brake stop at P-OT, N-OT or deceleration stop

Protective Functions Overcurrent, overload, overvoltage, overspeed, overrun prevention, origin error, CPU error,
encoder error, overflow

Indicators Alarm and power indicators (LEDs)

. Digital Operator standard with options
Others Brake interlock signal output, JOG run, electronic gear

Note 1. Allowable load inertia ranges require no optional External Regenerative Resistor Unit. Values are 30 times
the moment of inertia for 30-W to 200-W Servomotors, and 20 times for 300-W, 400-W and 750-W Servo-
motors.

2. Supply voltage should not exceed 230 V + 10% (253 V) or 115 V + 10% (l27AV). A step-down transformer
is required 1f the voltage should exceed these values.

3. Use within the specified ambient temperature range. When enclosed 1n a box, the internal temperature must
. not exceed the ambient temperature range.

2-15
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2.6 Standard Servodrives

The rated current for the external terminal of the SGD Servopack, applicable péwer supply size, and

peripheral equipment are listed in the follm}ving table.

Table 2.6..SGM Servomotor, SGD Sérvopack; and Peripheral Device Combinations

Servopack Model

Applicable -

_Type Power Sup- | MCCB | Applica- - Recommended Noise Power ON/OFF
SGD- Servomotor | ply Capacity | or Fuse | ble Noisé . Filter'3 ‘Contactor_ ™
Model | per §erv_o- Power Filter - -
- pack’! (kVA)- [ -Supply | - (Refer-
Capac- | ence Dia- | Model Spec.
; o .| ity2(A) gram) . -
200 30W |SGD-A3AH |SGM-A3A0 [025 5 (Applica- |LF-205A | Single-phase Yaskawa
VAC 50 W SGD-ASAH | SGM-ASAL] 103 ~ ble) 200»\I_AC-classZ HI-15ES5 (30 A),
- — L. 5A or the equivalent -
- 100 W | SGD-OIAH.. | SGM-01A0 |05 _=- - R .
200W |SGD-2AH | SGM-02A00 |075 - I
400 W | SGD-04AH | SGM-04A00 - | 12 9 LF-210 - | Single-phase
200 VAC-class, .
10A
750 W | SGD-08AH | SGM-08A] 122 16 -(Not appli- | LF-220 Single-phase
- cable) 200 VAC-class,
- - : 20A
100 30w SGD-A3BH SGM-A3B[J | 025 5 % LF- 205A Single-phase
VAC I'sow |SGD-ASBH |SGM-AsBO |03 200 VAC-class,
100W |SGD-0IBH |SGM-01BO |05 ]
200W | SGD-02BH SGM-02B(J | 075 8 LF-210 Single-phase
200 VAC-class,
10A
300 W |SGD-03BH |[SGM-03BO] |14 15 LF- 220 Single-phase
200 VAC-class,
20A

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. 1s recommended.
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This chapter provides characteristics of Servopacks and Servomotors.
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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.

1000

Opérating time (s)

10

07
100 200 300

Motor rated current (%)

Figure 3.1 Overload Characteristics
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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.

NeWu + J)

. . . - T X
Starting time: tr = 104.7 Kt - I(a-PB)

[ms]
Nelu + 1)

Stopping time: ¢f = 104.7 X K- In@ + B

[ms]

Ngr: Rated motor speed (r/min)

Jm:  Motor moment of inertia (kgem?2...(GD2py/4)

JL: Load converted to shaft moment of inertia (kgem?)...(GD?/4)

Kt~ Motor torque constant (Nem/A)

Ir:  Rated motor current (A)

o = Ip/Ir: Acceleration/deceleration current coefficient

[Where Ip is accel/decel current (accel/decel current 1s o times the rated motor current) (A)]

B = I /Ir: Load current coefficient

[Where I 1s the load torque equivalent current (load current is B times the rated motor current) (A)]

Motor current t - ’-:*' =
ey
Time
I t ir v f o
l ~
1
1
[ S
{ i
: | s
| 2
Motor speed ' Time

Figure 3.2 Motor Current — Motor Speed Timing Chart
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331 Allowable Repeaiablllty as Limited by the Servomotor

3.3 Alloilvable Repeatability . - - : _ .

.- Running and stoppi;ng-repedtabihly are limited by the Servomotor.

3.3.1 Allowable Repeatability as Limited by the Servomotor

Running and stopping repeatablity vary with motor conditions, such as the load conditions and
running time. A typical ‘ex‘a'mple is given below (See 3.2 Starting and Stopping Time details on
symbols.).

B With Motor Idling or Stopped : T

The most common example is the operating cycle shown in Fig. 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. )
_ Peir+ i) + P
7= I’{: S 151

Find Ip, tr, and tf that satisfy the equation abové whén cycle time (T) is already known.

- ‘ : SR
. @ s
i i u'_ I
Motor current  * = L Time
. T e I L tr s § U K :
[ 1.7 N |
- | { 1 |
- 1 - - | i |
H R ]
! S B . i
. | } Z : _l_
Motor speed B ' — Time

Figure 3.3  Motor Current — Motor Speed Timing Chart
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3 Allowable Repeatability

B 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), thef} N can be found using the equation given

below.
N = 286.5 x M(l/a - B*/a® [ti;nes per minute]
Ny + J) .
i , -] # v
; ] IL L __L_
Motor current ' -~ f = I - == Time
| 1
I Ll
, O
: 1 0 _ 1 |
|
| |
' Time

Motor speed I

Figure 3.4 Motor Current — Motor Speed Timing Chart

With Motor Constantly Cycling through Acceleration, Idling, and

Deceleration without Stopping
The timing chart for motor armature current and motor speed is shown in Fi g.3.5. If we assume
that allowable repeatability is N (times per minute), then N can be found using the equation given
below.
© N = 286.5 X &(l/a ~ B*/a) [times per minute]
’ NeUuw + JD)
I~ ~
T,‘T N [
r ol =
Motor current | T t » Time
N ! !
. 1 l
I ' \ | ' \ !
I . !
L N
Motor speed | - Time

Figure 3.5 Motor Current — Motor Speed Timing Chart
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3.4 Large-amplitude Frequency Characteristics

When looking at frequency. chara‘éte_ristfcs with 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.

a- K1
Un + 10

7 \/ AV
Yallla VA
TARvARve

Figure 3.6 Motor Current — Motor Speed Timing Chart

= 1.52 % Ik 11 ) min)

3-6
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3.5 Mechanical Characteristics

3.5.1 Mechanical Strength

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

3.5.2 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 durin gmo-
tor operation.

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

Allowable Thrust Load Fs

AllowabeNI?idig]I Load Fr N (ot
g )
se"{;:ft“ With With With With | Reference Diagram
Incremental | Absolute | Incremental Absolute
Encoder Encoder Encoder Encoder
SGM-A3 68 (7) 49 (5) 54 (5.5) 19 (2)
SGM-AS 68 (7) 68 (7) 54 (5.5) 19 (2)
SGM-01 78 (8) 68 (7) 54 (5.5) 19 (2)
SGM-02 245 (25) 196 (20) 74 (1.5) 49 (5)
SGM-03 245 (25) 196 (20) 74 (1.5) 68 (7) P 5020
SGM-04 245 (25) 196 (20) 74 (7.5) 68 (7) | E— _Fs
SGM-08 392 (40) 343 (35) 147 (15) 98 (10)
SGMP-01 78 (8) 78 (8) 49 (5) 49 (5)
SGMP-02 245 (25) 245 (25) 68 (7) 49 (5)
SGMP-03 245 (25) 245 (25) 68 (7) 49 (5)
SGMP-04 245 (25) 245 (25) 68 (7) 49 (5)
SGMP-08 392 (40) 392 (40) 147 (15) 49 (5)

Note Radsal and thrust load limit values are the sum of the loads generated by the mo-
tor torque and external loads applied to the shaft.
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" 354 Direction of Motor Rotation

- 3.5.3 Mechanical Tolerances

Tolerances for Servomotor output shaft and installation are shown 1n Table 3.2.

Table 3.2 Mechanical Tolerances . .

- ToIemnce-(T.I,R.i (see note) ) Reference Diagram

Perpendiculanty betweenthe flange ~ 0.04 mm . .
face and output shaft . (0.0016 1n) y (B)
® |‘ ©

Mating concentricity of flange O.D. 0.04 mm -

) ' L ©00isin) | - | -
- ’ O

Run-out at the end of the shaft " 0.02 mm
L - @ (0.00079.1n)

- E . PR 3 .. - c
. > .-

* " Note T.LR. = 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. . .
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. B Connector Wiring Specifications
Motor Side (Standard) _ Motor Side (with Brake)
1 | U phase Red ' 1 | U phase Red
2 | V phase White E%E 2 | V phase Whte
3 | Wphase . Blue AEE 3 | W phase Blue
4 | FG (frame ground) Green . 4 | FG (frame ground) Green
. 5 | Brake terminal Black
Encoder Side Encoder Side 6 | Brake termnal Black
(Incremental (Absolute Encoder)
Encoder) -
1 | Channel A output Blue B 1 | Channel A output Blue
2 | Channel A output Blue/Black ﬁ%ﬁ 2 | Channel A output Whte/Blue
3 | Channel B output Yellow @ B 3 | Channel B output Yellow
4 | Channel B output Yellow/Black mirInins|! 4 | Channel B output Whte/Yellow
5 | Channel C output Green 5 | Channel Z output Green
6 | Channel C output Green/Black 6 | Channel Z output White/Green
7 | OV (power supply) Gray 7 | OV (power supply) Black
8 | +5V (power supply) Red 8 | +5V (power supply) Red
9 | FG (frame ground) Orange 9 | FG (frame ground) Green/Yellow
10 | Channel S output Purple
11 | Channel S output White/Purple
* | (12) | (Capacitor reset) (Gray)
- - [ 13 | Reset White/Gray
- 14 | 0V (battery) White/Orange
. . 15 | 36V (battery) Orange .

* Do not use terminal 12, 1t 1s used only to dis-
charge the capacitor for shipment

3.5.5 Impact Resistance.

. The Servomotor will withstand two vertical impacts at an impact acceleration of 98 m/s2 (10 G)
(See Fig. 3.8.) when the axis of the Servomotor is mounted horizontally.
Since a precision detector is attached to the shaft at the end opposite the load end, do not subject
the shaft to direct impact as this may damage the detector.

Vertical

—4— 1
b—J -

Horizontal shaft

Figure 3.8 Impact Measurement
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3.5.6 Vibration Resistance

The Servomotor will withstand a vibration acceleration of 24.5 m/s2 (2.5 G) in the verticél, trans-
verse, and longitudinal directions (See Fig.-3.9) when the axis of the Sqrvomotor is mounted hor-

- izontally. -

L -

Longitudinal
P

_ Vertical ’

Horizontal shaft

- T;ansverse ’ . -I

- 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).

Vibration measurement
position ~

|

Figure 3.10 Vibration Measurement
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Configuration and Connections

This chapter describes Servodrive configmations and connections.
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The internal connection diagram of the SGD-[JH Servopack is given below.

4.1 Internal Connection Diagram

Configuration and Connections
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4.2 Main Circuit Terminals
-Table 4.1 Main Circuit Terminals
Terminal Signal Name Description

R, T

Power supply input terminal

Single-phase 200 to 230 VAC +19/_,5%, 50/60-Hz*

UvVvw Motor terminal Connect U to the red motor terminal, V to the white motor terminal, and W to
the blue motor termrnal.

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

PN Regenerative Resistor Unit | Connect to a Regenerative Resistor Unit (External connection 1s usually not

termnal

needed.)

Note For 100 V power supply: Single phase 100 to 115 VAC +10/_,5%, 50160 Hz

4.3 Applicable Receptacles

4.3.1 1CN Connector for I/O Signals |

-

Table 4.2 Specifications for Applicable Servopack /O Signal Receptacles

Specifications for Servopack
Connectors

Applicable Receptacle Model

Solder

Case

Manufacturer

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

angle

10136-3000VE

10336-52A0-008

SUMITOMO 3M

4.3.2 2CN Connector for Encoder

Table 4.3 Applicable Receptacle and Cable Specifications

Specifications for Applicable Receptacle Model Cable Specifications
Servopack Connectors Solder Case Manufacturer (see note)
10220-52A2JL (Manufac- | 10120-3000VE 10320-52A0-008 SUMITOMO 3M See 10.4.2 Cable Spec:-
tured by SUMITOMO 3M), . fications.

20-P nght angle
Note This cable 1s available from Yaskawa. Refer to'10.4.2 Cable Specifications for more detals on cables.
4.3.3 3CN Connector for Serial Communications
Table 4.4 Applicable Receptacle
Specifications for Servopack Applicable Receptacle Mode! )
Connectors Solder Case Manufacturer

17LE-13090-27 (Manufactured by
Daiichi Denshi1 Kogyo Co., Ltd.),
9-pin right angle

17JE-23090-02 (D8B)

Provided with receptacle

Danchi Denshi Kogyo Co.,
Ltd.
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4 4.1 Typical Example

4.4 Connecting an Incremental Encoder

4.4.1 Typical Example

Rl T]  single-phase 200 to 230 VAC
IMCCB.)--=)  +19/_15%, 50/60 Hz

Nose filter |  Noise filter eliminates external noise

(Slngle-phase 100 to, 115 VAC
+10/_, =%, 50/60 Hz

Powsl;'
supp _—
_ A :
- L Jon o For power supply ON/OFF .
OFF 0 o Attach a surge suppressor to the
- IMC ) 5Ry SuP magnetic contactor and relays
Servomolorl .
LI R Servopack . A Rl .
IMC (SGD-0000OH) B
Controller for sarial ‘=i T
communications ‘3CN C
" -~ TXD[1 ) D
RXD ‘—‘—!-‘——1 -
*RXD | +{P%TXD m TXD Class-3 ground
1 RXD)3 (100 Q max)
TXD T
i 1 lPxRXD|4 | > RXD PN
*TXD — !
oV | 1 0Vie - __J
(W FG| Connector case ) N -
- - Correctly terminate the
+1CN y  endof the shielded cable
. +24V +24V |13 47kQ ___
. Servo ON with 1Ry ON L_‘l,_yﬁ_ S—ON |14 p~5ma:¥= K r— SeroON
o B wezd
Reverse dnve prohibited with N-LS open?V ETELS N-OT |17 : -;—EJ_’ Reverse drve prohibited 3 R
Forward dnve prohibited with P-LS OPEN :g'%s P-0OT]16 H _-‘:‘_K_J———- Forward drve prohibited
3Ry ON with ongin deceleration LS ,_o—g; DEC |18 (3=l leration LS K
Reverse current limit ON with 6Ry ON ,__%&g N-CL 12 '; _}__=_ K j—= REVcurrent imit ON
Forward current imit ON with 7Ry ON % P-CL 11 i E_EH_" FWD current imit ON
P control with 2Ry ON |_°_)' PCON 115 ) ,_3_};_;_—-* Proportional control
+24V_ BBy  AIM 30 s
SRy OFF with servo alarm I M-SGl 35 = C Servo alarm Optocoupler output
o [®r w7 - M coeratng currem: SOmA_ |~
4Ry ON with servo ready . m— i IJ ol E Brak Maximum operating current 50 mA
. . il = rake
" |8y COIN |8 —_—
8Ry ON with positioning complete i' - E Positioning compleie
9Ry ON dunng current himit By CLT u oy = - )
caM |10 = Current hmit n .
A | progress i Note 1. The capacity of each
output circuit is 50 mA
. max. or 30 VDC max.
2. Signal output line IP
represents twisted-pair
' ' wires.
ALO1 |30 A .
Alarm code output | ALOZ | 31 i Open collector outpot 3. 1/O power supply must
- ALO3 )32 M Im operating voltage 30 VDC :
- & ﬁ! 33 ] Maximum operaung current 20 mA be supplled by the user.
. 36 FG
;v_ SGOV ]

Figure 42 SGD-{JJJH Servopack Connection

4-4
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4.4.2 1CN I/0 Connector Terminals

M Terminal Layout

Table44.5 1CN Terminal Layout

PA Reference
1 pulse input 19 Not used
* Reference
2| "PA pulse input 20 Not used
Reference
3 I?B pulse input 21 Not used
. Reference
4| *PB pulse input 22 Not used
. Extgrnal
5| CLR origin signal 23 Not used
. External input
6 | "CLR ongin signal 24 Not used
input Brake inter-
7| BK lock signal 25 Not used
Positioning output
8 | COIN complete 26 Not used
signal output
Current limit 27
_ 9| COT detection sig- Not used
BK/COIN/ nal output
10 | SG-COM | CLT common o8 Not used
ov
Forward Not used
1| BeL current imit 29 ot use
Reverse ON.input
current
12 | N-CL i 30 | ALO1
gt O m o
13| +24VIN |power supply output (open | 31 [ ALO2 collector out-
input collector out- ut)
14| SON Servo ON put) P
i input 32 ALO3 Alarm code
- P control 33 | SG-AL |output com-
Forward 15| P-CON input mon 0 V
- dnve pro- Servo alarm
16| p-ot hibrted input 34 ALM output Servo alarm
Reverse 35| ALM-SG output
17| N-OT drive prohib-
I Deceleration ited input
: Frame
18 | DEC LS input 36 | FG ground
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).
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442 1CN I/O Connector Terminals

. B VO Signal Connections and External Signal Processing

Servopack (SGD-UJOOH)
PAJl (— ———— P05|tv5n|ng_ complete
Reference g - H (ON with positioning
pulse phase A P| *PAl 2 b 3 E k.. : complete)
) PB] 3 Cowmd Output during current imit
Reference j (ON during current limit)
Lol 0 -
pulse phase B *PB| 4 F 3 Brake interlock output
CLRI5 — o . r===- 1 (ON at servo ready)
g;t:;\al orgin P 6 Y D b =< '(Ac|>aFrFm outpull
> ith alarm)
[*CLR "
- — Optocoupler output * * .
Maximum operating voltage 30 VDC -
- Maximum operating current 50 mA DC
. Alarm code output  _
Open collector output
Maximum operating voltage 30 VDC
- h Maximum operating current 20 mA
rob19
20
- 21
22 :
Must be OPEN < 2 )
Servo ON (Servo ON when ON) ¢© T___2J
.
. E ¢
- 1
P control (P control when ON) &5 o P—CON L15 :_____J

225 )
1 - ]
A | N-OT l 17 l*‘<'
F rotation |
(overtravel when OFF) - 3
37T
DEC |18 PN . 36 © FG

LS ongn retum deceleration 43 - .
(ONwhenaboveLS) - . —
— N-CL |12

Forward rotation overtravel
(overtravel when OFF)

Reverse rotation current limit =3

(control when ON) I T

e anmr— —=V |

N |

Forward rotation current limit L—— P-CL_}11 < j
(control when ON) . = I ———

Note 1. I/O power supply must be supplied 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 pl_xlses (page 7-7), and Origin
Pulse Selection: PRM39 bit 7 for more details on external origin signals (page 7 - 12).

Figure 4.3 1CN VO Signal Connection and External Signal Processing

4-6 -
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)

B Input Signals and Their Application

Table 4.6 Input Signals
Signal 1CN Pin No. - Description
Name
S-ON 14 Servo ON ¢ When input, this signal triggers a standby status for the reference
nput. '
1 * Cancels the base block and dynamic brake,
* The Servo ON signal can be canceled with user constant PRM37
bit 0 1f not needed
P-CON 15 Proportional control ref- | When wnput, this signal switches the speed loop control mode from
(Two functions can | €Tence PI (proportional-integral) to P (proportional) control.
be set via user -
constant PRM37 External set speed selec- | When N-CL and P-CL are used as the JOG run reference, this sig-
’ bit 2.) tion nal 1s used as the reference speed selection signal.
N-OT 17 Reverse drive prohibited | ¢ Connect to the appropriate forwarc_i or reverse limit switch signal
P-OT 16 Forward dnive prohibited for hnear or other types of drive. The signals are CLOSED during
_ normal operation and are OPEN when the hmit switch is operated.
* These functions can be canceled with user constant PRM37 bt 1.
. . Always N-OT or Always P-OT can also be set.
+24V IN 13 24V This signal 1s the external power supply mnput for pins 11, 12, 14,
15, 16, 17 and 18 of ICN. The user must provide the I/O (50 mA
min.) power supply. ) .
’ N-CL 12 Reverse current it This signal 1s the current limut reference or JOG run reference input
P.CL 1 reference (Reverse JOG | depending on the setting of user constant PRM37 but 2.
run reference) The current it and set speed values are set with user constant
Forward current limit settings. -
reference (Forward JOG
run reference)
DEC 18 Ongin deceleration LS * This signal 1s the deceleration LS input when the motor returns to
the ongin. The signal 1s CLOSED on the LS.
’ * Polarity can be reversed (OPEN on LS) with user constant PRM37
bit 4.

B Input Circuits

The input signals are Servo ON, P control reference, forward/reverse overtravel prohibited, for-
ward/reverse current limit reference, and origin deceleration LS. They comprise the input cir-
cuits that use I/O power supply (See Fig. 4.4.). See Fig. 4.2 for an example of connections.

The user must provide I/O power supply: 24 VDC %1 V, 50 mA min. (about 5 mA per circuit).

Figure 4.4

Photocoupler

e

—
—

L

~— 5mA -

Input Circuit Configuration
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P-CON

The P-CON signal is used as one of the following two signals depending on the setting of user
constant PRM37 bit 2.
® P Control (PRM37 bit2=0)

This signal switches the speed loop control mode between PI (proportional-integral) and P
(proportional) confrol. '

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

P-OT anfi N-OT: Foryvard‘ and Reverse Drive Prohibited

These inputs are used to stop the forward operation of the motor (counterclockwise when viewed
from the drive end of the motor) and reverse operation. When the overtravel prevention input

is not used, connect 1CN 16 and 17 to the O V of the external 24-V power supply, or disable this
function by setting bit 1 of user constant PRM37.

When an overtravél occurs, regardless of the speed reference, the internal circuit will forcibly
chénge the speed reference to zero and immediately stop the motor. The motor will be zero-

. - clamped after-it stops.

é—ON: Servo ON

. Turning ON this signal activates the power drive circuit in the Servopack main circuits. The mo-
tor cannot rotate without inputting this signal (Servo OFF status).

If the Servo is turned OFF while the motor is rotating, the motor will be stopped with the dynamic
brake. This signal can be automatically input by setting bt 0 of user.constant PRM37.

P-CL, N-CL

These signals.are used as one of the following two signals depending on the setting of user
constant PRM37 bit 2.

® Forward and Reverse Current Limit References (PRM37 Bit 2 =0)
This circuit limits the peak current of the motor armature during forward (counterclockwise
viewed from the load coupling side) or-reverse rotation. Limits can be set individually for
forward and reverse rotation with user constants PRM8 and 9. The continuous output current
is set at 100%, and can be set up to the peak output current.

e JOG Run Reference (PRM37Bit2=1)
This is the JOG run reference input.

Table 4.7 P-CL and N-CL

N-CL Reverse JOG run reference
P-CL Forward JOG run reference
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Table 4.8 P-CON

P-CON Speed reference
OFF Speed |
ON Speed 2

LS DEC: Origin Deceleration

When the motor returns to the origin, it decelerates from the origin 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 untl it reaches the position set for PRM20
(final travel distance) where it stops.

"l Output Signals and Their Application

Table 4.9 Output Signals

Signal 1CN pin No. Description
Name
ALM 34 (35) Servo Alarm Turns OFF when an error 1s detected.
See 5.4.2 Error Detection Function for further details.
CLT 9 (10) Current Limit Detection | » When N-CL or P-CL 1s ON, this s1 gnal turns ON when the torque
’ reaches the lower level value either hmited by Cn-18 and Cn-19 or
set 1n Cn-08 and Cn-09
* Turns ON when the torque set for PRM28 and 29 1s applied while
N-CL and P-CL are OFF.
BK 7(10) Brake Interlock Output | Outputs the timing signal for the external brake signal.
COIN 8 (10) Positioning Complete Output when the pulses remaining 1n the error counter fall within
the positioning complete range set for PRM6
ALOL1 30(33) Alarm Code Output Open collector output
ALO2 31 (33) Maximum operating voltage. 30 VDC
' ALO3 32(33) Maximum operating current. 20 mA
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4.5 Connecting an Absolute Encoder
4.5.1 Typical Example _— T .

RL T L Single-phase-200 to 230 VAC . Single-phase 100 to 115 VAC
IMCCB )----—--) +1°/_15°o, 50/60 Hz +1°/_15°o, 50/60 Hz

Noise fiter |  Noise filter eliminates external noise:

Power
supply
i r—j:] ON For power supply ON/OFF
OFF 0 o Ry Anacha;u ) ess toth
SUP rge suppressor to the
MC 5Ry magnetic contactor and relays
B ——
IMC U Servomotor -
—{—OR - Servopack v A
IMC SGD-00O0H
Controller for senal —=———{}~ T - ( . ) w B
communications '3CN <+ ¢
- X - \Nx D
RXD L \; T)-E) 1 - i Must be grounded |~ -
*RXD : : lP *TXD 2 m— TXD : ° Class;S ground Absolute o
TXD =] L RXDJ3 (100 © max, encoder
*TXD HE iP*RXDTj>'RXD FleY |
ov i ovle R
) FG| Connector case ,
.- Correctly terminate the
.1CN :  end of the shielded cable
+U4V +24V |13 47kQ
Servo ON with 1Ry ON L}g S-ON |14 |=5mA} :K',——-. Servo ON
- - - R ranend
Reverse dnve prohibited with N-LS OPENO v EELS N-OT |17 H K‘ R drive prohibrted
Forward drive prohibited with P-LS OPEN | P28 P-OT]16 1} = K —= Forward dnve prohibited
- - P~y g P - 1
Alarm canceled with 3Ry ON |58 _DECLIS —z&__:__ K Alarm reset
Reverse current imit ON with 6Ry ON ,_s,&y N-CL ;12 ': ;=-E K t——= REV current imit ON
Forward current imit ON with 7Ry ON ) 'IR_gi P-CL |11 iF= Em_" FWO current limit ON ’ ’ o
P control with 2Ry ON | 574 PCON 115 = K > Proportional control
+24v_ BRy AIM |34 e
SRy OFF wih sorvo aamm [_FJum-sclss A= E Servo alarm Optocoupler output
ov| [ gk 7 —_— Maximum operating voltage 30 VDC
4Ry ON with servo ready " - Maximum operating current 50 mA
i \ ] - E Brake interlock
8K, 8 ==
8Ry ON with positioning complete COIN -
f - Positioning complete
9Ry ON during current limit SRy _CLT |9 T == Cument
COM = urrent imit in
10 i g.:-.ﬂ_. progress ' -
Note 1. The capacity of each output circuit
. is 50 mA max. or 30 VDC max. ' Jon
- 2. Signal output line | p represents BAT
. - twisted-pair wires. 28 .
3. 1/O power.supply must be sup- _
phied by the user. . 29 O—00
z . . ALO1 )30 -
- - - g —
Alarm code output | ALO2 |31 Open coll output
[ ALO3 132 2l Maxmum perating voltage 30 VDC
& Al 33 ] Maximum operating current 20 mA
36 FG
) SGov )

Figure 4.5 SGD-CICICIH Servopack Connection
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- 4,5.2 1CN I/O Connector Terminals

. M Terminal Layout

Table 4.10 1CN Terminal Layout

PA Reference -
‘ 1 pulse input 19 Not used
* Reference '
2| "PA pulse input 20 Not used
Reference
: 3| PB pulse input 21 Not used
. Reference
4| *"PB pulse input 22 Not used
Ext(-.)rnql
5[ CLR ongin signal 23 Not used
. External input -
6 | "CLR origin signal 24 Not used
input Brake inter-
BK lock signal 25
Positioning 7 output Not used
8 | COIN complete 26 Not used
signal output -
Current limit .
_ o| T detection sig- 27 Not used
BK/COIN/ nal output N -
10 | SG-COM | CLT common 28 | BAT Battery (+)
ov Forward
111 P-CL current imit 29 | BATO Battery (-)
Reverse ON input
current -
12 | N©CL tON i 30 | ALO1
| Mo Namcose.
p 13| +24VIN |Ppower supply output (open | 31 | ALO2 collector out-
input collector out- t)
nput . | 32 | ALO3 Alarm codé
- control 33| SG-AL output com-
Forward 15] P-CON input - mon 0 V
g drive pro- ; Servo alarm -
16 | p-oT hibited input 34 | ALM output Servo alarm
Reverse ‘ 35| ALM-SG output
17| N-OT dnve prohib- P
18 | ALMRST | Alarm reset : AP o6 | ra Frame
input ground
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 b

(see page 7 - 9).

it 7 to 1 when using an external origin signal input
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452 ICN I/O Connector Terminals

m 10 Signal Connections and External Signal Processing

Servopack (SGD-OJOOH)
B PA|1 [
Reference D 1. Ji
pulse phase A P *PAl 2 Y | -‘ !
oo
Reference
pulse phase B Y 3 D 3 ‘:<
P el
External origin =
signal
Must be OPEN_
24 - -
25
26 - ,
21
. + 28
2 8to 4 5V backup battery -
- - 29 ’
: +2av N3 4TKD

Servo ON (S'e|r’vo ON when ON)
P control (P control when ON) _

R rotation
(overtravel when OFF)

Forward rotation overtravel
(overtravel when OFF)

Alarm reset (reset when ON)

Reverse rotation current imit
(control when ON)

Forward rotation current limir
(control when ON)

Note 1. I/O power supply must be supplied by the user.

-0

oo -4
._G_?'"-w
ALMRSJ 18 i ’<

.— N-CL |12

ol
| - Pet n =<

[

3613 FG

2. Signal output line I,, represents twisted-pair wires.

Posmo‘mng complete
(ON with positioning
complete)

Output dunng current imit

. (ON during current hmit)

Brake interlock output
(ON with preparation complete) -

Alarm output
(OFF with alarm)

Optocoupler output ~_ .
M p g voltage 30 VDC
Maximum operating current 50 mA DC

Alarm code output

Open collector output

Maximum operating voltage 30 VDC
. Maximum operating current 20 mA

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 /O Signal Connection and External Signal Processing
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L
. B Input Signals and Their Application .
Table 4.11 Input Signals
Signal 1CN Pin No. Description
Name .
S-ON 14 Servo ON * When input, this signal triggers standby status for a reference 1n-
put.
¢ Cancels the base block and dynamic brake.
* The Servo ON signal can be canceled with user constant PRM37
bit 0 1f not needed
P-CON 115 Proportional control ref- | When input, this signal switches the speed loop control mode from

(Two functions can
be set via user

erence

PI (proportional-integral) to P (proportional) control

-| constant PRM37 External set speed selec- | When N-CL and P-CL are used as the JOG run reference, this sig-
, bit 2.) tion ' nal 1s used as the reference speed selection signal. .
’ N-OT 17 Reverse drive prohibited | ¢ Connect to the appropriate forward or reverse limit switch signal
P-OT 16 Forward drive prohibited for linear or other types of drive. The signals are CLOSED during
normal operation and are OPEN when the limit switch 1s operated.
* This function can be canceled with user constant PRM37 bit 1. Al-
ways N-OT or Always P-OT can also be set.
+24V IN 13 24V Thas signal 1s the external power supply input for pmns 11, 12, 14,
15, 16, 17 and 18 of ICN. The user must provide the 1/0 (50 mA
min.) power supply.
, N-CL 12 Reverse current limit * This signal 1s the current imit reference or JOG run reference mnput
P-CL 1 reference (Reverse JOG depending on the setting of user constant PRM37 bit 2.
run reference)
* The current limit and set speed values are set with user constants.
Forward current limit
reference (Forward JOG
run reference)
ALMRST 18 Alarm reset This signal resets the servo alarm status.
BAT 28 + Backup battery input | This terminal connects to the backup battery used when power to
BATO 29 ~ Backup battery input the absolute encoder 1s OFF.,

The voltage 15 2 8 to 4.5 V (The user must supply the battery.)

B Input Circuits

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

signal.
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) l Output Signals and Their Application

Table 4.12 Output Signals

Sig-nal 1CN Pin No. KR s Descnptuon :
- Name L C . -
ALM+ 34 (35) . |servo Alarm:= . -7 Tyms OFP: when an error 1s detected.
(ALM-) - ) See 5.4.2:Error Detection Function for further details.

CLT 9 (10) - Current Limlt_DEtéc_tlon * When N-CL or P-CL 1s ON, this signal turns ON when the torque
- - ) i reaches the lower level value either limited by Cn-18 and Cn-19 or
set in Cn-08 and Cn-09. ~ - -

e Turns ON when torque sét for PRM28 and 29 1s apphied whlle N-

) - ‘ ‘ CL andPCLareOFF L=
ﬁ 7(10) a Brake Interlock Output | Outputs the timing 51gnal for ‘the. extemal brake signal
COIN 8 (10) ) Positioning Complete Output when the pulses remaining 1n the error counter falls within
; = - - - the positioning complete rarige set for PRM6. -
ALOl 3033, . - -Alarm Code Output . | Open collector output -
ALO2 31 (33) . (BCD code) . Maximum operating voltage: 30 VDC

ALO3 32 (33) . Maximum operating current: 20 mA
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4.6 Output Circuits

The output signals are the current limit detection, brake interlock, servo alarm, and poéitioning com-
plete signals that comprise the non-contact transistor circuits, as well as the three open collector out-
put alarm codes. The voltage arid current specifications for all signals are as follows:

Applied Voltage (V max.) <30 V- . ;
Conduction Current (/p) < 50 mA (20 mA for ALOI to 3) -

Output circuits require a power suppiy (open collector output < 20 mA) that must be provided by the
user. We recommend the same I/O power supply as that used for the in'pug cirf:uits (See Fig. 4.7.).

Servopack i
Output relar 1 . Optocoupler
iyl | " Transistor -} Current limit detection
4 = Brake interlock
; 24‘-’—'[ — VMax. * ; Servo alarm

/ Y - -\ Positioning complete
Flywheel diode (Make . ‘
- sure the diode is facing :

the nght direction.) ;
Figure 4.7 Output Circuits

4.7 Connector Terminal Block Céﬁverter'Unit for 1ICN

4.7.1 Application

Servopack Connector Terminal Block
SGD-0UJOOH Converter Unit
. JUSP-TA36P]
3CN[ ‘ anil ’
e
Cable e
S5 Connect to 1CN

o T T |

2] | g

| M3.5 Screws ] S

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 Specifica-
tions.)
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4.7.2 Connection Specifications

SGD Servopack Terminal Block Converter Unit
- . oL , Con- . :
) Signal Name ::Cl:rl;l No nector Terminal
’ R - K No. | Block No
PA 1 — Al - 1
*PA 2 : : e B1 2
3 A2
PB : : i 3
“PB ] 4 : : B2 _ 4
CLR : 5. — A3 5
: . [ p
CLR 6 i B3 6
1BK - -° 7 L = A4 7
COIN 8 —— B4 - 8
cLT 9 ! ; A5 9
SG-COM 10 \ \ - B5 10
P-CL 1 . . A6 _ 1
N-CL - .12 - —————]_B6 - 12
+24V IN . 13, = — - A7 - -13
S-ON . : 14 - = - BZ 14
P-CON 15 — A8 — 15
P-OT 16 : : B8 — 16
N-OT 17 — A9 " 17
DEC (ALMRST) 18 ; ; B9 18
19 : : A10 19
20 _' , TP B10 20
21 — Al1- 21
i 22 — i B11 22
23 : ; A12 23
24 : - B12 24
25 i I Lp A13 - 25
26 — " TP B13 . 26
27 . ' A4 27
(BAT) ) 28 - - o Bi4 28 i
(BATO) 29 — A15 29
ALO1 30 ; = B15 30
ALO2 31 y - A16 31
ALO3 32 . . B16 32
SG-AL 33 — A7 33
Al =
LM 34 . . TP B17_ 34
ALM‘SG 35 = =T o T A1 8 - 35
FG - % | — - B18 36
Connector Case ~ = . A19 37
Cable: Provided with the terminal block. i;z gg
5 P Twisted-pair wires - . [ B20 40

Note Do not use vacant pins.
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. 4.7.3 Cable Specifications (Accessory for Connector Terminal Block
Converter Unit)

, 40-pin connector for the Connector
36-pin connector Terminal Block Converter Unit
for the Servopack ~ FCN-367J040-AV

10136-6000EL /

(o]
¥
' O

500 (19 69) lL

o— oY
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4.8 2CN Encoder Connector Terminals

4.8.1 2CN Terminal Layout o

"Table 4.13 2CN Terminal Layout

1| Paov T — 11
- PG Battery (+)
PG power . - _power (for abso- _
2 PGOV supply O V supply 0 V 12 ) BAT+ lute encod- Bfatt::)y -)-
3 PGOV - - er ony) 13 BAT- I(u?(re enscz-d-
PG power . er only)
- = = PG input
4 PG5V |supply +5V o power -1 14 PC phase C o t
) . ] . inpu
b} PG5V _ supply +5 V 15 PC phase C
. ’ i . PG input
6| PGSV - 16 PA phase A . —
- - . inpu
PG mput 7 N R . - 17 PA phase A
1 phase S (for ’ PG input
8 PS absolute en- P:‘; mp;t(' 18 PB phasepB .
coder only) . . phase S (for - - . PG input
9 PS psokile en- - 19 PB phase B -
- coder only) -
- Frame
10 - 20 FG ground
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. ) 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 specifications (lengths) as required.

Table 4.14 Applicabie Cables

Incremental Encoder T Absolute Encoder
- (Yaskawa Dwg. #B9400064) ; (Yaskawa Dwg. #DP8409123)
Basic Compound KQVV-SW Corfnpound KQVV-SW -
Specifications | A\wG22 x 3C, AWG26 x 4P ) | AWG22 x 3C, AWG26 x'6P
Fimished ¢7.5mm (¢0.30 ) - ’ - ¢80 mm (¢0.31 )
Dimension -
Internal

Structure and

Lead Colors
’ (DP8409123
standard)

A - . .
A; Black .- A; 'Black
A3  Green yellow . . A3  Green yellow
F;  Blue/White blue Twisted pair B;  Blue/White blue Twisted pair
F2  Yellow/White yellow  Twisted pair © "|B2  Yellow/White yellow  Twisted pair
F3  Green/White green Twisted pair . © B3 , Green/White green Twisted pair
F4  Orange/White orange  Twisted pair B4  Orange/White orange  Twisted pair
’ Bs  Purple/White purple Twisted parr
S ' B¢ Gray/White gray Twisted pair
Yaskawa 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)
Standard
Specifications

Note 1. The maximum allowable wiring distance for a'rpplicable cables between the Servopack and the Servomotor
(PG) 1s 20 m (65.6 ft).

2.See 10.4.2.Cable Specifications for details on cables’

y
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4.8.3 2CN Connectic;n Method -

. H Incremental Encoder

- 0 12 mm? (0 0002 1n2)

Servopack
, —_—
. Blue 2-16 o,
) ) : 2-17-4pa
i 2-18
t PB
_ | 2 iz*PB T '
- - —> PC
White green 1 15
I ] E *PC
| .
]
)
1)
1
H .
1 v
1 -
o -
: -
) J 8] Red ' CoL . _
y Black 7 ! PGSV *
r ‘ [ " PGOV
. Loy
I 1
o3mm2 1 |
(0 0005 n?) ; !
! .
. - | - '
Green z : .
9 Yellow 1 1
o 1 /‘\ ;i \J2-20 |
= R Cable [ ) %J.- )
) T B9400064 Y
tP Y
Note -t represents twisted-pair wires. - -
| ] ) - *
u—*—) ' : - )

N -

Figure 4.8 Using a B9400064 Cable for an Incremental Encoder -
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‘@

M Absolute Encoder

Absolute encoder 012mm?(00002in%)  Servopack

- 1

VT
—|d JO]O0
+*

" g
(7 N/}

2- .
71 ] ¢ PG5V
PGOV
2-5
. : 2-2]
: 2-6 .
i 2-3
]
2-10
2-12 1-28 | BAT .
© m
' i 2-13 1-29 | BATO T _ Battery
’ I

8

5

8
W= _t

DP8409123 cable | ) L

03 mm2 (0 0005 In2)

(P
Note 14 . represents twisted-pair wires.
e

Figure 4.9 Usir;g a DP8409123 Cable for an Absolute Encoder
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'4.9_3CN Serial Communications Connectors

4.9.1 3CN Termiﬁalléyout ' - ' i

Table 415 3CN Terminal Layout - Ce T,

. Senal communications: - . -
1 - TXD Normal line driver output i )
- T ) -~ - | Senal comimunications: i
- . 6 |- "RXD. Inverted line receiver.
- Serial communications. - - _- .| input
2 *“TXD Inverted hine dnver output i
~ ; i i X 7 RT - | ~Terminating resistance T
- |7~ Serial communications: . o Lo . .
3 RXD Normal line receiver input
] Senal communications. 8 5VPP |- Digttal Operator
4 |- D Inverted line receiver input - power supply (+5 v)
- 9| GND Signal ground 0 V
5 OPH Digital Operator signal

4.9.2 :3CN Connectibn_Method_ and External Signal Processing

Host controller Servopack

1
D |
=
o
- |
S
B!
o |
2
[
2,
=
ol
@
|
1
+I
A |
< |
]
7
H

A}
1
/’

-3
“”’
o

.
w
L

oTXD | 8-2 Q"“ Send

!
1
I
t
1
I
[}
}

*

o
"
o
L]

{ Serial communications R .
}Asynchronous

| 9600-baud communica-| oV H

I ions speed TXD RXD | 3-3

>-. Recelve ,

*RXD :
220Q

ONDJSQ
v .

*
-1
o]
o)
.
]

*
)
ol
Li
w
]
-

N oV ‘e \ ov
TTTSmeTT T TTTT T T T I FG l Connector case
FG i
l - - —
Note :r[ represents twisted-pair wires.
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B Multiple Axis Connections

Short 3CN pins 6 and 7 to
the line,
~Hostcontroller
TXD RXD

insert a terminating resistor only at the Servopack for the last axis on

*RXD

1]
1
-—D *TXD |
1
[

o =
:ir 4 1>‘° No.1 Axis Servopack
—. . -

—_—

-4, >—— No.2 Axis Servopack

1
.
P
I

|

!

* — c—

Final Axis Servopack

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

Servopack
“8-9] GND 7

RS-232C port

3-2| «TXD

3-4 | *RXD

——d e L~

Aecretdacd e

Connector case FG’

.

T

ov
RTS
CTS.
XD

TXD

FG

Note 1. This type of connection is only for short distances (2 m (6.56 ft) max.). 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):
For PC98 (half-pitch connector): DE9408564
For IBM PC (9-pin D-sub):

DE9405258

DE9408565
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4.9.3 3CN I/O Signals and Their Application

.

Table 4.16 "3CN Output Signals

Signal Name | Pin Name Circuit Structure Description
No. ] - ) ) B
TXD- 1 Data send | Normal output | (Line dnver) =~ ° Thus 1s the data send signal from the Ser-
signal® =~ " . - — XD vopack 1n RS-422 sénal communica-
- - - _E:: : tions. The signal line goes to high im-
TXD 2 ln\tr_erted out- *+TXD pedance when data 1s not being sent.
pu X . ;
RXD 3 Didta re- = - | Normal input. -| (Line receiver) This 1s the data receive signal from the
ceive sig- 3 . RXD host controller (personal computer, etc.)
*RXD 4 nal Tnverted mput . _< ©WRXD 1in RS-422 seral communications _
OPH 5 - ) - i Thus signal is only for the Digital Opera-
- - tor. Do not connect anything else to this
- . pin.
T *RXD
*RXD 6 Terminating resistor , - Short pins 6 and 7 to insert a terminating
: T, 0 resistor 1n the serial input circuit of the
220 RT Servopack. When using multiple axes
RT 7 i connections, short only the last axis on
the line.
5VPP 8 +5-V output 45V This +5-V power supply output is only
r————— 5VPP for the Digital Operator. Do not connect
r___.__.__ GND anything else to these pins
GND 9 Signal ground 0 V ov .- - Signal ground 0 V for TXD (*TXD) and

RXD (*RXD)

Note 1. Connect the shield on the serial communications cable to the connector case.

2. Seral data send signal: The signal line goes.to high impedance whén data 1s not being sent, so attach pull-up
and pull-down resistors to the data recerve section of the host controller. -

3. The allowable wiring distance 1s a maximum of 20 m (65.6 ft) with RS-422 cables
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- 5.1 Turning Power ON/OFF - S

S The figure below shows a typical example of the power ON/OFF sequerice.

N - o : Power supply OFF "oy SU2PY ON 1MC
5 O=0 O 1SUP See note 1
: 1MCoB 1MC 1MC_SRY. ]
. Single phase 200 to 230 VAC or B S PR 0 . ud - ! T
- 100 to 115 VAC (50/60 Hz) . .

M - ! - - v
- — — 20T servopack

1-34

- 24 VDCY, :
- 1-35 (Servo alarm)
} . See note 2 c
. ’ * Note 1. CR50500BA surge suppressor (OKAYA Electric Industries Co , Ltd ) or the equivalent

2. I:'ly‘avheel diode (to prevent spikes in 5Ry)

- - Figure 5.1, Example.of Power ON/OFF Sequence

) IMPORTANT’ " 1. Construct apower ON sequence so the power s turned OFF if a servo alarm signal 1s output. See 5.4.4 Han-

dling Protection Circuit Operation for more details on handling the alarm signal output.

2. During the power ON/OFF sequence shown in Fig. 5.1, 1t takes up to two seconds until the normal signal
1s valid once power 1s turned ON. The Servopack outputs a servo alarm signal for up to two seconds when ‘
power 1s turned ON 1n order to give time to 1mt3ahze the Servopack.

8. The Servopack has a capacitor 1n the power supply. A high charging current will thus flow for 0.2 seconds
when the power 1s turned ON. Frequently turning the power ON and OFF will cause the main power devices
(such as capacitors and fuses) to deteriorate and can result in unexpected problems. Start and stop the Servo-
motor with Start and Stop commands rather than turning the power supply ON and OFF.

4. A power loss alarm may occur if the Servopack 1s turned ON immediately after being turned OFF. To pre-
vent this, always wait for the time shown 1n the table below before turning the power ON again.

Servopack Type A3AH 01AH 08AH 200-VAC input (
SGD- AS5AH 02AH . -
04AH
S " A3BH ASBH 03BH | 100-VACmput | -
) 01BH .
) 02BH - ) )
Power Holding Time 6s 10s - ’ 15s ) Maximum values

5. After turning the power OFF, do not touch the power terminals for at least five minutes because high voltage
may remain in the Servopack ) -
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’ _:_5.2 Ppsition_Control LT

5.2.1 Electronic Gear Function o

~ The electronic gear function enables the motor travel distance per nput reference pulse to be-set
-toany value. More specifically, the value is set based on the number of encoder pulses, reference
unit (minimum unit of position data for movmg the load), and machine gear ratio. An-i input of

1 one pulse moves the load by one reference umt

‘W Setting the Electronic Gear Ratio (BIA)

- Determining the Reference Unit

The reference unit is the minimum unit of position data for moving the load, e.g., 0.01 mm, 0.1°,
or 0.01 inches.

' P

- A l-pulse input moves the load by 1 reference umt. -

- Example: Reference Unit = 0.1 um
’ If a reference of 50000 pulses is input, the load will mové 5 mm
(50000x 0.1 = 5000 Hm =5 mm).

Determine the reference unit based on factors like equipment specnﬁcatlons and positioning pre-
cision. <.

Determining the Load Travel Distance per Load Shaft Revolutlon in
Reference Units

z i Load travel distance per load shaft
) Load travel distance per load shaft _ revolution
revolution -

Reference unit

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

Table 5.1 Example of the Load Travel Distance per Load Shaft Revolution
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52.1 Electronic Gear Function

Load Travel Distance per - Example of the I;’oad Structure

P ) Ball screw

Load Shaft Revolution
1 revolutm&EE===

) - P: Pltch
. 360° Disc table
- . . ) T @revolunon
rD Belt and pulley 7D

1 revolution o] _e

Example; Load Travel Distance per Load Shaft Revoluuon— 12 mm (0.47 in), Reference Umt
=0.01 mm (0. 0004 in)

Load travel distance per load shaft revolution = 12/0.01 = 1200 (reference units)

_ Determining the Electronic Gear Ratio (B/A)

= [(PRM34) x 4] x (motor shaft revolution speed)
= [Load travel distance per load shaft revolution (reference units)] x (load shaft speed)

Reduce the electronic éear_ratio (B/A) to the lowest terms so that both A and B are less than
30000, and then set A’and B in PRM33 and PRM32.

Motor Shaft and Load ‘Shaft Revolution Speed

The motor shaft and load shaft speeds form the gear ratio for the mechanical system. If the me-
chanical system is structured so that load shaft makes “1” revolutions when the motor shaft makes
“m” révolutions, the gear ratio for the motor shaft and the load shaft is m/l, as shown below.

Motor shaft speed m (revolutions)
Load shaft speed 1 (revolutions)

Fig. 5.2 shows a block diagram of the electronic gear function:

PRM32 PRM13

PRM11 PRM33 PRM12
o Differ- Feed-forward IB Pnmary
- entiaton [ | gain ‘ A | lag filter PRMS6
PRM4 COIN signal
Ser |' PRMS PRM32
eria —\ Bl +
position =™ Accel [ A Error .
reference decel PRMa3pe cCounter .
I |
sl O
-1 x4 | PG _

2048 P/R or 2000 P/R
1024 P/R for a 12-bit
absolute encoder

Figure 5.2 Block Diagram of the Electronic Gear Function
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’ 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 PRM11, 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 PRM12.
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532 Setup Procedure

5.3 Setting Up a 12-bit Absolute Encoder -~

»

“w

- 5.3.1 Battery

Anabsolute encoderrequires a battery in order to save position'data in the event of a power inter-

= ruptions. -

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

® Make sure the batfery is nstalled securely so that environmental changes or changes over
time will not cause a loss of contact. ’ ) ’ ) C

® The battery voltage is not monitored mnside the Servopack. Provide a battery voltage monitor
- circuit if necessary. The minimum voltage is 2.8 V.

5.3.2 Setup 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 1s left for more than two days without connecting the absolute encoder
to a battery.

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

1. Turning ON Servopack Power
e Wire the Servopack, motor, and encoder together correctly.

e 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 time.

2. Resetting Data
e Turn OFF the Servopack, and disconnect the encoder connector.

e Short encoder terminals 13 and 14 together for 1 to 2 seconds.
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3. Wiring . IR

25

Restore the wiring to the normal status. . -

4. Turning ON Power

The setup is complete if there are no errors vi/hén'i‘hé Servopack is turned ON. If serial data

ALMO0.ABS is sent from the Servopack, then repeat the-procedure starting from the begin-
ning. ; Les -

~ - . -]
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5.4 Protection Fﬁnctions

The Servopack is eciuipped with various fqnctibn_s to protect the drive and motor from damage.

5.4.1 Dynamic Brake Function
The Servopack is equipped with a dynamic brake for emergency stops. The brake 1s 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 isturned OFF -

5.4.2 Error Detgction 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

Output Signals

Serial Error Detection Description
Communications [~ Alarm Output Code | SVALM Function
Send Data Output
ALO1 | ALO2 | ALO3 pt

ALMOQ, ABS OFF OFF OFF OFF Parameter error An absolute or parameter (user constant) er-

ALMO02, PRM TOr. B

ALMO04, PRM )

ALM10, OC ON - |OFF |OFF |OFF Overcurrent detection ¢ Overcurrent flowed through the mam cir-

- cuit
e The Servopack heat sink overheated.
| ALM31, OF ON ON OFF - | OFF Overflow detection The number of pulses remaiming 1n the error

counter exceeded the range of setting by
user constant. i

ALMA40, OV OFF |OFF -]|ON OFF Overvoltage detection | The main circut DC voltage exceeded

- . 420 V.

ALMS1, OS ON OFF |[ON OFF Overspeed detection Motor speed-exceeded the maximum speed

ALM71, OL ON ON - [ON OFF . Overload detection The rated torque for the motor and Servo-

ALM72, OL - pack was exceeded.

ALMC2, PG ON OFF |ON OFF Phase error detection, « An overrun was caused by the motor or the

ALMC3, PG overrun detection, bro- PG winng incorrect.

ALMC4, PG ken PG signal line

* Noise 1n encoder wiring.
ALMB[], POS OFF | OFF OFF | OFF Encoder alarm Absolute encoder alarm.
ALMF3, SRC OFF |ON OFF | OFF Momentary power loss | Power was turned back ON within the al-
i detection lotted power retention time after it was

turned OFF

ON: Output transistor is ON.
OFF: Output transistor is OFF.
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5.4.3 ALM, ALM-SG: Servo Alarm Output

The power drive circuit 1n 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 will light, and the alarm output (ALM, ALM-SG) will
g0 OFF. At the same time, the alarm code will be output externally through the open collector
output circuits of ALO1 to ALO3. 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. - )

B 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- | ), and implement the remedy hsted 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 serial communications.
® Enter the alarm reset signal (if using an absolute encoder).

® Turn the power OFF and then back ON agau_l.

5.4.6 Indications

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

® Power ON: Green LED indicator lights

® Alarm occurred: Red LED indicator lights
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55 Precautions - N o

N

5.5.1 Ov_erhanging. Loads - - - i

Do ot allow the motor to be continuously rotated by thie 104d while the regenerative brake is
- being applied. )

- Example:’ Tensnon Contro] Drive
Do not use the motor for lowermg objects wnhout a counterweight.

Rated spec1ﬁcauons for the regenerauve braking capacity of the Servopack is only for brief peri-
_ ods while the motor is stopped Contact your Yaskawa represematlve about apphcatlons with C
- overhanging loads. - o

'5.5.2 Load Inértia-df,

Make sure the allowable load inertia Ji, 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. ’ c
@ Reduce the torque limit.
® Reduce the deceleratlon rate.
® Reduce the maxnmum rotatlon speed

® Adda Regeneranve Resistor Unit.
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R

. B -SGM Servomotors 200-VAC Servomotors with Incremental

) Encoders ' -
Load inertia Loag‘g!‘e"ia
kgrm?x104 kgem?x10~4 Load inertia
(02#ines2x10-3) (0z+ines2x1073) kgem?2x10—4
0w ' s50w (0zeines2x10-3)
- (0 04 HP) . (007 HP) 100 W
08 078 . 100
FeA _ (iog) 2 (0:18HP).
: (167 1 -
i 0 A [4] L ’ ] .
0 . 3000 4500(r/min) 0 3000  4500(r/mun) . 0 3000  4500(r/min)
- Motor speed Motor speed . Motor speed
Load inerhta - - Load inertia
kg-m2><120'4 |(9'l712><‘|20‘40_3 ; Load mnertia .
sines2x10-3 0zeines®x1
(0z+ines?x10-3) 200 (0z°in+5%x1073) 400W  kgemx10~4 750 W
se . e (0.53HP) (0zemnes?x1073) - (1.01 HP)
(512 (527 - T

0 3000 4560(rl;fxln) ‘ 0 3000 4500(r/min) 0 3000 4sbo(rlmm)
Motor speed . Motorspeed . - Motor speed
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T . m SGMP Servomotors 200-VAC Servomotors with Incremental c

Encoders
Load inertia Load mertia - Load inertia - -
kgem2x10~4 ; kgem2x10~4 kgem2x10~4
(0zeines2x1073) (0zeines2x1073) (0zeines2x1073) .
100 W 200 W ) 400 W
13H .27 HP
- (0.13 HP) 3762 \ (0.27 HP) 2470
(226) (525) : - (@82)
1463 f-----=ooe- dmemes
(203) i 1388
- - : (193)
0 L . : "
0 3000  4500(t/min) o 3000  4500(r/min) 0 3000  4500(¢min) )
Motor speed Motor speed _ Motor speed .
Load inertia ) . .- |
kgem2x10—4 ) .
(0zeines2x1073) ; -
1055 750W C
(405 | (1.01 HP)
'E Note The above diagrams represent deceleration under maximum torque Applying an accelera-
211 - tion/deceleration curve to the reference allows operation outside the range of the diagrams ¢
293), - L (That 1s, characteristics changes according to the pattern of operation and load conditions )
0 - 3000  4500(r/min) . - oo ¢
Motor speed - -
Figure 5.3 Allowable Load Inertias
5.5.3 Regenerative Unit
_—
A Regenerative Unit 1s used as an SGD Servopack Peripheral Device. \
B Specifications and Ratings
Specifications for the Regenerative Unit are given below.
Type JUSP-RG08C Comments
Applicable Servopack SGD-O000O0 —_
Regenerative Working Voltage 380 VDC —_
Regenerative Process Current 8A,DC Regenerative resistance: 50 €, 60 W.
Error Detection Functions Regenerative resistance failure, regenera- | —
- tive transistor failure, overvoltage
Alarm Output Normally closed contact (OPEN when pro- | 200-V operation OK
tective function operates)
Dimensions in mm (inches) 55 % 160 x 130 mm (2.17x6.30x 531 ) | —
WxHXD

5-12
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o

B Connecting a Regenerative Unit

The connections of the Regenerative Unit are shown below.

Servopack
IMC
Single-phase 200 to 230 VAC =1 R Us
or 100 to 115 VAC o . ;’l:
LA
&
D [ mﬁﬁ-—.———
YUV oS YT g o L="""" H
TN .
oV —————— L J
P N -
Lre- -:_gg(‘temal resistor
OFF _LEON gxm Cl :
! l IMC SRy Shorting jumper (remove when
. 6 0—0 ¢ sup extemal resistor Is used.)
. (]

Regenerative Unit
(JUSP-RG08C)

Figure 54 Regenerative Unit Connection Diagram

® A Regenerative Uit is equipped with the following fault detection functions:
* Detecting disconnection 1n 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 C1 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 unt;l the system returns to a
normal state. This time is required for the main capacitor inside the Servopack to discharge.

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

® The resistance value of the external resistor must be 50 Q min.
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5.5.4 Noise Control _: &= T _
B Example of Wiring for Noise Control - . ' .

The Servopack uses hlgh speed switching elements in the main circuit. “Switching noise” may
" be generated by these hlgh -speed switching elements if wiring or grounding around the Servo-
pack 1s.not approprlate To prevent this, always wire and ground the Servopack correctly.

- “The Servopack alsohasa bunlt-ln microprocessor (CPU). Therefore, install a noise filter to pro-

-+ - = téct the microprocessor from-external noise.

- The diagram be_lew shpwg_ :a"n' example of wiring for noise control.

) _ “Noise - . : ) — Servomotor
. - - fiter » - . - e B R e
_-1000r : - — e e [ - — '
- 200 VAC 2LF| - ) i C 1 Soopack — M )|
- . - ] - Y : B :: . - ‘“lf ' lL m)‘
- 35mm"-’2 - . - — I l
- 0005 . [
e zgasmg) b 3CcN 20N I i
N - . 1CN __I
l Operation relay sequence
H ' 35mm?2
t1-—--"T" Signal generator circuit (0005 n?)
- -1 (provnded by user) min
-
- ]
: - P l
i *
S oo
n
; % | P LR P mn
& .
(Casing) (Casing), (Casing) (0 005 |n2) min
3.5 mm2 (0 005 in?) min.
wire thickness .
- (Ground plate)
. * When using a noyse filter, always observe the - gor::]l:r:)(::lf (r:tl" g;;?g;es s3 -
wmng nstructions glven 1n the next section ground)

Note 1. Use a wire (preferably a plam stllch copper wire) at least 3.5 mm? (0.005 1n2) thick to ground
the casing. - -

- = 2. Use tw1sted-pa1r wires whenever possnble for wires mdlcated by H:

Figure 5.5 Grounding

) N - 5-14
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M Correct Grounding

Motor Frame Grounding

If the Servomotor is grounded via the machine, switchin g noise current (Cf dv/dt) 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 OV

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.

B 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.

Note 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

Power Noise Filter Recommended Noise Filter*
Servopack Type "
Voltage pack lyp Connection Model Specifications
30w LF-205A | Single-phase 200 VAC, 5 A
(0.04 HP) SGD-A3AH
S0wW .
(0.07 HP) SGD-ASAH
10W | sGD.01AH
(013 HP)
200V 200 W
SGD-02AH
(0.27 HP) (Correct)
400 W LF-210 Single-phase 200 VAC, 10 A
(0.53 HP) SGD-04AH I
750w ) LF-220 Single-phase 200 VAC, 20 A
(1.01 HP) SGD-08AH
(Incorrect) - -
30W 1 oD A3BH LF-205A | Single-phase 200 VAC, 5 A
(0.04 HP) %
0w SGD-A5BH
(0.07 HP)
100 W
100 V (0.13 HP) SGD-01BH
200w LF-210 Single-phase 200 VAC, 10 A
(0.27 HP) SGD-02BH
300 W LF-220 Single-phase 200 VAC, 20 A
(0.39 HP) SGD-03BH
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Note These noise filters made by Tokin Corp. are available from Yaskawa. Contact c
your nearest Yaskawa sales representative for noise filters.

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

|
1

|

f Noise
o

1
BOX BOX |
]

|

Noise [ = I Noise

filter i ’ filter
e (4
- 1

BO_X p BOX

3 Separate circuits.
Incorrect Correct

Figure 5.6
® 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
bundle them together.
] —1 Noise . l Noise
L filter . r filter

The ground wire
C> may be run close
to input lines. h

b
—
C{ .

BOX BOX
Incorrect Correct

Figure 5.7

5-16
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® Connect the ground wire directly to the junction box or the ground plate.

]E Noise l —1] Noise
filter filter

[+ |
v |
-
=

Thick -l e

Shielded
ground wire and short
nax Box
Incorrect Correct
Figure 5.8

® When grounding a noise filter inside a unit, connect the noise filter 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.

Unit

= Noise
filter !

T

oF

| ! Ground
L

BOX - -

Figure 5.9

5.5.5 High Voltage Lines

A transformer that will step down three-phase 400/440 V to single-phase 200 V or single-phase
100V is required when using 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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556 Power Supply Line Protection

5.5.6 Power Supply Line Protection - c

The Servopack is connected directly to a commercial power supply (200 or 100 V). Therefore,
always use an appfopnate molded-case circuit l}reaker (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 54 MCCB or Fuse for the Power Capacity

Supply Voltage Servopack Type Power Capacity per Power Capacity per MCCB or
) Servopack (kVA) (See Note 1) Fuse (A) (See Note 2)
200V SGD-A3AH 0.25 5
SGD-ASAH 03
SGD-01AH ' 0.5
SGD-02AH 0.75 !
SGD-04AH 1.2 B 9
- SGD-08AH 2.2 ’ 16
100V SGD-A3BH 0.2 5
SGD-A5BH 03
SGD-01BH - 0.5
SGD-02BH i 0.75 8
SGD-03BH 14 15

Note 1. Power capacity at the rated load
2. Operating charactenistics (25°C): 2 s or more at 200%, 0.01 s or more at 700%
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5.6 Appropriate Applications

5.6.1 Holding Brake Interlock Signal

This output signal can be output for interlocking motor circuit power status, motor rotation
speed, and the interlock.

B Setup Procedure

The brake signal is output from 1CN-7(10). Delay time tB (x 10 ms) from the brake turns ON
until the Servomotor turns OFF can be adjusted in user constant PRM15. The following shows
the Servo ON signal and power supply timing.

Table 5.5 Servo ON Signal and Power Supply Timing

Motor Stopped Servo ON Signal Timing Power Supply Timing
I——‘ 010 35ms ON
Servo OFF Power supply OFF
S-ON I Servo ON l 5510 75 ms
BK signal _ I
Brake OFF Brake ON BKsignal Brake OFF | Brake ON
tB
(Motor ON) .E_E
OFF l'—‘i OFF
l ON (Motor ON) ON |
tB: Brake Time (set from 0 to 50 ms i1n PRM15) tB: Brake Time (set from O to 50 ms in PRM15)
Motor Running | Timing with the Servo OFF, main power supply circutt OFF, and an alarm
Servo OFF

* Servo OFF Servo ON r‘
¢ Alarm occurs Normal Alarm

]

ON

¢ Marn power supply circuit OFF B OFF

1

OFF
¢ Motor power ON ON |
. / When this time exceeds
¢ BK signal PRM17 x 10 ms, the BK signal
f : will not be output regardless of
Spfed relerence the motor speed.
uni (DB control)
* Motor rotation speed \,
PRM16 speed [~~==———~—~ N
reference unit ¢
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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
® PRMI10:Torque Reference Filter Time Constant
® PRMI: Position Loop Gain

4

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

Senal Speet Speed pattern Motor
command + T+ +
—t - Error _—‘_K_,J-——- Speed K. Current [—e Powel
— | control — | control con-

Time ~| counter section T* l— section verter l '
1
)
R Current loop H
]
Position loop Speed loop (PG)

Kp Position loop gain Encoder
Kv: Speed loop gain
Ti. Integration time constant

Figure 5.10 Servo System Block Diagram

MW Basic Rules for Gain Adjustment: Three Feedback Systems

N
The servo system is equipped with the following feedback systems. \

® Position loop
® Speed loop
® Current loop

The interior loops require better response. Failure to follow this principle will result 1n poor re-
sponse and vibration.

Position and Speed Loop

® Can be adjusted by the customer.

® Make sure the response is balanced.
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4

Current Loop

® Can not be adjusted by the customer.
® Maintain an adequate response.

Increasing position gain alone to improve response will result 1n 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
gain. 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 (1/s)

Example: Chip Mounter, IC Bonder, Precision Machine Tools
Natural frequency: 70 Hz min.
Position loop gain: 70 (1/s) min.

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

B PRM2: Speed Loop Gain

The Speed Loop Gain sets the speed loop response. The response is improved by setting this user
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) = 57, 1
Gpm +

GD?,.: Motor axis converted load inertia

x (PRM2 value)

GD?\:Motor moment of inertia

B PRMS3: 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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R .
1
T, 223X XK,
Ti: Integration time constant (s)

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

PRM10: Torque Reference Filter Time Constant

When aball screw 1s uséd, 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.

PRM1: Position Loop _Gain

The position loop gain determines the response of the servo system. The higher it is set, the higher
the response and the less time 1t takes for positioning. As such, the equipment must have higher
rigidity 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 position loop will cause vibration.
Always increase speed.loop gain while checking the response..

Position loop gain Kp is calculated as shown below.

V.
Kp =3

K (1/s): Position loop gain
V (PPS): Steady speed reference

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

Adjustment Procedure

1. Set the loop gain to a low value and increase speed loop gain within a range that does not

cause noise or vibration to occur.

2. Slightly reduce the speed loop gain from the value in step 1, and increase position loop gain
within a range that does not cause overshooting or vibration to occur.

3. Determine the speed loop integration 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.

4. It is not necessary to change the torque reference filter time constant unless torsional reso-
nance occurs 1n the equipment shafts. Torsion 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.

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

4
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Bl 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.
Note 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

O
SERVOPACK (o)
O /
B Black
L
1o / Red White
SGD- {/ /

g

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.

l

———)

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

Socket (DF11-4DS-2C)

Connector (DF11-2428SCF)*

10002 * Manufactured by Hirose Electric Co , Ltd

Cable Colors and Monitor Signals

Cable Color Signal Name Description
Red VTG-M Speed monitor (0.5 V, 1000 r/min.)
White TRQ-M Torque monitor (0.5 V, 100% torque)
Black (2 wires) GND GND
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5.7.3 Functions that Improve Response -

The following functions are provided to improve response.

® Mode switching
® Feed-forward function
@ Bias 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 monitor the actual response of the
characteristics while making adjustments.

l Mode Switching

Mode switching is used to improve transient characteristics if the torque reference saturates dur- z
ing acceleration and deceleration. In other words, mode switching 1s 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.

B Feed-forward Function

Feed-forward function generally shortens positioning time, but has no effect on systems where

the position loop gain is at its maximum. Adjust the feed-forward amount (PRM11) as outlined

below.
® Adjust the speed and position loop.

® Gradually increase the amount of feed-forward amount-(PRM11) until the positioning com-
plete signal (COIN) is output as quickly possible.
A primary delay filter can be applied to the feed-forward to improve characteristics when the
positioning complete signal is intermittent or when speed overshooting occurs due to excessive ‘
feed-forward.

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

B Bias Function

When the number of lag pulses in the error counter exceeds the width of the positioning complete
signal (PRM6), bias amount (PRM13) 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 reducing the number of lag pulses in the error counter.

Motor rotation will become unstable if the bias amount 1s set too large. Adjust the bias while
monitoring the response because the optimum value will vary with the gain and the positioning

complete width.

Set PRM13 to O if bias is not used.

5-24
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Speed Speed Motor speed without bias
reference
Motor speed with bias
E i Time

Positioning ) !

complete

(COIN) ON OFF ON

Signal =/ ——

5.7.4 Guidelines for Gain Settings According to the Load Inertia Ratio

Adjustment guidelines 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 highly rigid machines.

B Machines with High Rigidity

Machines with high rigidity include ball screws and direct-drive machines.

Examples: Chip mounters, IC bor;ders, precision machine tools

Load Inertia Ratio | Position Loop Gain | Speed Loop Gain | Speed Loop Integration
(GD2 /GD?y) (PRM1) [1/s] (PRM2) [Hz] Time Ccm[z:g?t (PRM3)
x1 50t0 70 50to 70 5t020
x3 100 to 140
x5 150 to 200
x10 270 to 380
x15 400 to 560
x20 500 to 730
x30 700 to 1100

Note 1. Forannertiaratio of x10 or higher, slightly reduce the position loop gamn and
speed loop gain below the values shown, and set the integration time
constant to a hugher value before starting the adjustment.

2. Slightly increase the speed loop integration time constant for an inertia ratio
of x20 or higher.

3. As the inertia ratio 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 time constant. !
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B 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 | Speed Loop Gain | Speed Loop Integration
(GD2L/GD?y) (PRM1) [1/s] (PRM2) [Hz] - Time COn[starln (PRM3)
ms
x1 30to0 50 30to 50 10to 40
x3 60 to 100
x5 90 to 150
- x10 160 to 270
- x15 240 to 400
20 310 10 520 '
x30° 450 to 770 ~——

Note 1 For an inertiaratio of 10 or higher, slightly reduce the position loop gain and
speed loop gain below the values shown, and set the integration time
constant to a higher value before starting the adjustment.

2. Shghtly increase the speed loop integration time constant for an inertia ratio
of x20 or higher

3. As the inertia ratio 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 time constant

H Machines with Low Rigidity

Machines with low rigidity include machines driven by timing belts, chains, or wave reduction
gears (Product name: Harmonic drive).

Example: Conveyors, articulated robots

N
Load Inertia Ratio | Position Loop Gain | Speed Loop Gain | Speed Loop integration \
(GD2/GD?y) (PRM1) [1/s] (PRM2) [Hz] Time COn[sta;lt (PRM3)
ms;

x1 10 to 20 10t0 20 50to 120
x3 ) 2010 40
x5 30to 60
x10 50to 110
x15 80 to 160
x20 100 to 210
x30 150 to 310

Note 1. Forannertiaratio of 10 or higher, shghtly reduce the position loop gain and
speed loop gain below the values shown, and set the integration time
constant to a higher value before starting the adjustment.

2. Shghtly increase the speed loop integration ime constant for an inertia ratio
of x20 or higher.

3. As the inertia ratio increases, set the position loop gain and speed loop gain
to the lower lrmut of the range of values specified, and increase the speed loop
integration time constant.
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This chapter describes serial communications specifications and com-

mands.
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Serial Communications

6.1 Specifications

The specifications and one-character structure are given below.

Item Specifications
Standard "~ |RS-422
Communications Method Asynchronous (ASYNCH)
Baud Rate ) 9600 baud
| Start Bits Ibit .
Data - - 7-bat JIS, 7 bits (JIS X0201, formerly C6220)
Parnty 1-bit even
Stop Bits 1 bt ] '

~e.
Seo
~~

" 01010 11 01 =-=— StopBit

Start Bit —, Data L— Even Parity

6.2 Control Structure ‘ (

A host controller and Servopack can control up to 16 axes.

Host
controller - e

Servopack Servopack

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.

Item Single Axis Multiple Axes
Commands command_string Cr | Axis-specific commands

axis_No.(00 to 98) command_string Cg

All-ax1s commands
command_string Cg

When PRM36 bit 8 (1gnore with no axis number) is setto 1,
set the axis number to 99 to send commands for all axes s1-
multaneously.

Examples * SPD12345 Cg e 11SPD123 Cg
* NOVI234 Cg * 12SPD456 Cg
e ST Cr * 1IMOVI23 Cg
* 12MOV456 Cg
* ST Cr

Note Cg = Carriage Return
6.3.1 Confirmation Return Signal

An OK Cg is returned each time a command is recerved 1f PRM36 bit 10is setto 1.

M PRM36 Bit 9 Set to 1

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

ERR_SN Cg. No signal will be returned from axes that were not specified or if the command
was received normally

B 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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H Sending g-"Ru‘n Command to the Servopack

O SVON Cg

. @OKCr - - -
O SVONN Cg . -
@ ERR_SN Cr - '

There is a maximum 5-ms delay between receiving and executing a command.

QO: From Controller to Servoigack

-@: From Servopaék- to Controller

‘M Requesting Data from the Servopack

OALMCR . -
_@ALM_ _RUNCp
OMONLCR -+
@ PUN < -12345678 Cg

6.4 Serial Commands -

- 6.4.1 List of Serial Commands

The following table lists serial commands.

1

" O. From Controller to Servopack

@: From Servopack to Controller

Description

Operation COmmén;i _
Run SVON - Supplies power to the motor.
_ | sv OFF Stops power to the motor.
ARES Resets an -alarm.

ZEROSE:I‘ (+) nnnnnnn | Overwrites the ongin so the current position becomes (3) nnnnnnn.

RES ° - - Operates the same as turning power ON and OFF.

\ 3
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’ Operation Command Description
Move Refer- POS (%) nnnnnn ) Positions the motor at (+) nnnnnnn (absolute value) using linear acceleration and decel-
ence eration, - X .
POSI (%) nnnnnn - Positions the motor at () nnnnnnn (incremental value) using linear acceleratlon- and
) deceleration
MOV (£) nnnnnn Sets an absolute position reference. i
MOVI (+) nnnnnn Sets an incremental position reference. B
SPD nnnnn - Sets a speed reference -
RP Repeats an incremental move following a POSI or MOVI command.
ST | Starts automatic operation,
ZRN Starts a return to origin.
PCON Switches the speed loop to P control. .
PCOFF Cancels P control for the speed loop.
‘ HOLD Places the feed on hold (retains the remamning distance).
~— SKIP Decelerates to a stop
User Constant | PRMpp Sends the user constant at pp (user.constant number).
PRMpp = (3) nnnnn Overwrites Lthe user constant at pp (user constant number) with (%) nnnnnnn. )
Monitoring MONp Sends monitor data. ) ) a -
IN Sends the mpu"t'sigr‘laI status, -
ouT Sends the output signal status. ‘
ALM (p) Sends an alarm code - .
’ Nothing for p: Current alarm )
-, p=1to9: Alarm p times earlier.
Output Setting | OUT = bbbb Turns ON and OFF masked output.

l

: 6.4.2 Command Functions - - -~ -

M User Constant éomhands .

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
7 User Constagzts for more details on these_constants.
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Command - - - Description

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

Note User constants are output in hexadecimal for.pp 36t039. )

(pp = user constant No.)

Example Comﬁxand:_PRM30 —»_ RPM30 = XX.....X(Sent from the Servopack)

PRMpp = () n...nusing up to 5 digits This command ovérwrites the user constant at pp with [(®) n...n]._The plus sign (+) can be
omitted.- T SN "

-| The power must be turned OFF and back ON or the RES command must be sent after
- executing this command or user constants-starting from PRM32 may not operate properly.
Note Be sure to convert bits 15 to 0 for pp 36 to 39 to hexadecimal

prior to sending them. Thus, n = 0w 9A,B, C,D,EandE

(pp = user constant No.,n=0t09)

- Example Commands: ' PRM32 '= 2048
- : : PRM33 = 1000

S . - - © -- = _ Turn.the power OFF and then back ON.

4

- B Basic Operating Commands
The following fable desciibes basic operating commands.

- . . s 2

Command ) R : , Description -
RES T This command operatés the same as turning power ON and OFF, 1.¢., 1t resets the digital
_| control section of the Servopack. It 1s used when user constants starting from PRM32 are
overwritten. . Ve : i -
ARES This command operates the same as the alarm reset signal/ALMRST to reset alarms that
occur 1n the Servopack.
ZEROSET (%) n..n ) This'command sets () n...n as the standard origin position. (Units: Reference umits) _
Maximum £3000000 . .

ZEROSET tn....n ‘ N

The current position will be set at () n...n, and 1s displayed as monitor data PUN = (1)
nnonnnn. -

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

SVON The SVON command operates the power drive circuits of the main Servopack circuits to
SVOFF turn the motor ON The SVOFF command turns the motor OFF. (Both signals operate the
same as the Servo ON signal S-ON.)
Note The S-ON signal must be masked (PRM37 bit 0 = 1) 1f the
~ SVON/SVOFF commands are used without the S-ON signal. ‘

- : {svo‘rr]
- ,_- - - . .o . _v.' Y

;oo - (OFF- [ oN |__(OFF) _

" *" Motor status

SPD n...n This command sets the speed reference. The umts for (nn....n) 1s [x 1,000 reference units/
_| Maximum 50000 min].

When power is turned ON or the RES command 1s executed, the speed reference value
becomes all zeroes. An ERR_SN signal will be returned if a POS or POSI command 1s
executed prior to executing an SPD command when power 1s turned ON or the RES com-
mand 1s executed.

ST . This command starts automatic operation after a MOV or MOVI command 1s executed,
restarts following a HOLD, and moves the remaining distance when ST is sent. The ST
command 1s 1gnored during positioning. o -
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Command Description
SKIP This command stops operation and stops the motor at a specified rate of deceleration.
Speed
POS SKIP
SPD! ]
P {
R s T
H \
P \
8
!
- Time
ZRN This command starts the return to origin operation as shown below.
Return to Origin Method Operating Pattern
Two-speed method using ZRN
the C-phase puise signal
(in the Servopack) of the Retun to origin speed
DEC signal (LS decelera- PRM18
tion) PG. h
]
,: Creep speed PRM19
j 1 |
! i Final distance traveled PRM20
—_1____,_4_—
pc Juinn N
Initial C-phase pulse after the
DEC signal switches from L to H.
User Constant No. Name Setting Range Units
36 (b1t 0) Ongin return direc- 0: Forward, 1. Reverse
tion
18 Origin return speed 0 to 50000 X 1000 reference
ts/min
19 Ongin return creep 0 to 50000 Hnis7mt
speed
20 Origin return final 0 to 10000 Reference umits
travel distance 0 to —10000
HOLD This command stops the motor at the specified deceleration rate and retains the distance

remaining 1f 1t 1s entered durin
function)

Speed

« SPDx

g positioning using the POS or POSI commands (Feed hold

(7]
]

(yl+y2=y)

(y2)

e T y—

Feed hold
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Command

' (The plus sign (+) can be omtted.)

i i Description
POS () n...n - These commands position the motor using linear acceleration.
| Maximum 4000000 POS: Moves to the absolute position (1) n...n
POSI () n..n POSI. Moves incrementally (£) n...n
Maximum 4000000 q

(Speed 1s set using the SPD command.)
Speed -
(Units: Reference units)

Incremental value

Absolute value ’ (300)

!

o o

t
-+ Position

00 S 1200 1500

PCON
PCOFF

Th‘qse commands switch the speed loop mode of the Servopack from PI (proportional/inte-
grai) control to P (proportional) control. PCON sets P control while PCOFF returns to PI
control. -

Y
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Command Description
MOV (#) n..n These commands set the position reference using reference units for (+) n...n unts.
(The plus sign (+) can be omitted.) (+ n...n: Forward motor rotation, — n...n: Reverse motor rotation)
Maximum 4000000 The position reference becomes all zeroes when power 1s turned ON or the RES command
MOVI (%) n...n ) 1s executed e
(The plus sign (+) can be omitted.) s
peed . .
Maxlmum 4000000 N ira;(y (|gn0red), MOV:z
+ST -8 » ST
— L \
1 H )
| -
= P
) i P
i i : !
W (y-a) H f(z-y)
- 0 N - l t T
' ' i : ~
H ' T !
| = ;
N - i ; d Position
i \ a y / . 3 - coordinate
-SPDx - 7
Speed _jigvly  (ignored).. MoViy - MOVI:
- ST ST ST +ST
N
Y A /(_»\ @
1 ! ) -
) : H ]
t
0 ' = Sy ¢
- ] ) . 1
] 1 1] =
H E i Position
C C+y C+2y Ceoy+z coordinate
RP This command operates the same as the incremental command (POSI or MOVI) that was
Just executed. RP will be ignored if any other command is sent between the POSI or
MOVI command and the RP command.
oy *SPD
Speed  :yoviy )
* ST *«RP RP
| S !
: Lo < <
- ]
i / W\ o\ ﬂ
- Wf - H 1 .
f 1 [
d T S N
H H i ' H i "
- H 1 H ] : Position
1 ¥ T 1 .
C. C+y C+y C+3y coordinate

Monitoring Commands -

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

“CR” (carriage return) is added to the text string rather than “Lg” (line feed).
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Monitor Comm_ands

Command Data sent from Servopack ’ " Unit, Misc.
) Name ' : - Display -
MONI1 Current position PUN =+ n _...n (see note) ) Reference units
) . 7 digits max.
MON2 Position error PER = n. ...n (see note) Converted pulse 4 times the_ absolute en-
7 digits max. ) coder pulse
MON3 : Current speed VFB = % n.....n (see note) r/min
(motor rotation speed) Ty digits max.
MON4 -, Reference speed VRE=n....n (see note) | x 1000 reference units/min
5 digits max. ’
1MONS5 " | Torque reference TRQ = £ nnn (see note) Yo

3 digits max.

I MON6 Servopack status - STS=nnnnn
- 12345

nisOorl.

4

n 1s “1” for the following conditions
RDY, Ready . :
COIN, Positioning completed
RUN, Moving

:+ TLIM, Current limit in progress
ALM, Alarm R

AW

Note A plus sign (+) is not output if data sent from MON1 to MONS5 Servopacks 1s positive or 0, but a negative sign
(-)-1s output 1f the data 1s negative.- - . ’ :

- - Input Signal Status: IN Command. -
- Data sent from a Servopack: IN'= n6 a5 n# n3 n2 n! n0
The monitor data indicates the input signal status as follows (with contacts):

Open:.0, Closed: | o
Each data digit corresponds to a connector pin numbe:r and signal name as shown below.

[

(4|

: | Command | - o ‘Data sent from a Servopack
- - ne ns n4 n3 - n2 = n1 no )
i IN - - 12 - 1n-- 17 16 18 15 14
_— . = . - ’ - _DEC . |-
N-CL P-CL N-OT P-OT (ALMRST) P-CON S-ON

Output Signal Status: OUT Command
Data sent from the Servopack: OUT = nnSntn3n2n!nl

Monitor data represents output signal status. The dutput relay is turned OFF when set to 0 and
is ON when set to 1. '

S



V.

6 4 Serial Commands

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

. Data sent from a Servopack

Command
n® n’ n4 n3 n2 n! n?
ouT 32 31 30 11 8 7 34
ALO3 ALO2 ALOl1 CLT COIN BK ALM

Setting Output Signals

Command

Description

OUT = bbbb

This command can output CLT (1CN-9), COIN (1CN- 8) BK (ICN-7) and ALM
(1CN-34) when these signals are masked.

OUT=bbbb -

L— ALM signal

BK signal
COIN signal
CLT signal

“| All signals are tirned OFF when b = 0 and are turned ON when b = 1.

Example: OUT 0101
Here the CLT signal 1s turned OFF, the COIN signal 1s turned ON, the
BK signal is turned OFF and the ALM signal 1s turned ON if the sig-
nals are masked. See User Constant PRM37 bits 11 to 8 for more de-
tails on masking output signals.

ALM (ALMp) Command

The Servopack sends status data just once with the ALM (ALMp) command. See Servopack Sta-
tus and Data Sent from the Servopack on the next page for details on alarm codes and alarm ab-
breviations.
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Command s - Data Sent from the Servopack N
) Servopack Status - . . Data Display
_ALM Operating | Motor OFF (base block status) . .| ALM__BB
j condition It CTON. ~ |ALM__RDY
_ Motor running < |-ALM__RUN
: Posntlomng-com'plete - ALM__COIN
- Alarm occurred » . ALM_nn.nnnn
(Including overtraveling, software Imit switch) - Alarm abbreviation
) - ] _Alarm code
ALMp .Pre_vxous z_{larm p txrr;es earler ALMp =nn.nnnn
(p=11t09) - T .- Tt Alarm abbreviation

- . Alarm code

-

“(Previous) X= X X X X X X X X

[The Servopack ‘stores up to 9 previous alarms, and ALM1 to ALM9 commands can be used

to see details of these previous alarms.” ALM3, for example, is the command used to view
the third alarm before the last alarm.

(Future)
i ] { U Vo 4 |

1)

Time

ke 8 7 6 5 4.3 2
|

Recorded alarms

-(X: Alarm ssequence)

6--12

(4

[ 4
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Servopack Status and Data Sent from the Servopack

Servopack Status Data Sent
Description
Status Display Normal | Motor OFF (base block status) ALM__BB
Motor ON ALM_ _RDY
Motor running ALM_ _RUN
Positioning completed ALM_ _COIN
Positive overtravel ALM_P P-OT
Beyond positive software limit switch ALM_P. P-LS
Negative overtravel ALM_N. N-OT
Beyond negative software limit switch ALM_N. N-LS
Alarm Display Absolute data error ALM 00. ABS
- Parameter corrupted ALM 02. PRM
Parameter setting error ALM 04. PRM
Overcurrent detection ALM 10.0C
(or overheated heat sink detection)
Overflow ALM 31. OF
Overvoltage detection ALM 40. OV
Acceleration calculation ALM 51. OS
Overload detection (instantaneous peak load) | ALM 71. OL
Overload detection (continuous peak load) ALM 72. OL
Encoder error - ) ALM 80. POS
Encoder backup error ALM 81. POS
Encoder checksum error ALM 82. POS
Encoder battery error ALM 83. POS
Encoder absolute data error ALM 84. POS
Encoder overspeed ALM 85. POS
Overrun detection ALM CI. RWY
Phase error detection ALM C2. PG
Broken PA, PB phase wire ALM C3. PG
Broken PC phase wire ALM C4, PG
Power loss alarm | ALM F3. SRC

CPU error

See note

Note Senal data that is sent will be erratic ' when a CPU error has occurred.
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‘User Constants

This chapter describes the contents and settings of user constants, including
details on memory switches.

7.1 Setting User Constants ........... teeseann B Y-
7.1.1 Gain-related Constants ...................cocoiiviunnnn 7-2
7.1.2 Positioning Unit Related Constants ...................ccoooeieeeo . 7-3
7.1.3 Torque Related Constants ... :..............oovveeiiin 7-4
7.1.4 Sequence Related Constants ....................ccceeeeeeeinii, 7-5
7.1.5 Other Constants .......... e 7-5
7.1.6 Memory Switches ..............c.ouiiuiiiii i 7-7

7.2 User Constants ........... Ceerneaas B £
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7.1 Setting User Constants

The Servopack has the following user constants that can be set or modified to fit the system. 1t is im-
portant to understand what the constants mean before using ‘them'.

User constants are set and modified through senal communications or through a Digital Operator
when serial communications are not available. See Chapter 6 Serial Communications or Chapter 8
Digital Operator ( JUSP-OP02A~1) for more details. - ) : :

7.1.1 Gain-related Constants

B PRM1: Position Loop Gain _
® Set the proportional gain for the position controller.
° Al]owable-ad-_'iuétme'ni_iénge_: 1 to 5007 1/s]

B PRM2: Speed Loop Gain

- ® Set the proportional gain for the speed controller. 7
e Allowable adjustment range: 1 to 2000 [H_z] (W’itli équivalent inertia)

- - - @ Sct PRM 2 at 40 HZ maximum when-the motor 1s running under no-load conditions.
_H PRMS3: Speed Loop Integration Time Constant

@ -Set the time constant for the speed controller.

-

- . i o ‘Allowable adjustment rarfge: 2 to 10000 [ms] g

- - B PRM7: Mode Switch ' - _ -

‘® Set the mode switching level. PRM7 switches between PI and P- control in order to improve
transient characteristics when the speed controller output saturates during acceleration and
deceleration. The mode switch can be used to select any one of the following detection points

- _and to set their levels. - E

Torque reference (speed controller output): % - .

Speed reference: . Speed reference value _- - )
Motor acceleration and dec_eieration detection: Reference units/100 ms -

Error pulse: . . Reference units

" @ The detection point 1s selected using PRM36 bits 12 and 13.

- . B PRM10: Torque Reference Filter Time Constéht

o Set the primary lag filter to add to the reference torque line for speed error and speéd loop
_  gain. -

(N

[ 4
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- ® PRMI10 is used to prevent vibration due to mechanical resonance.

® Allowable setting range: 0 to 250 [X 100 ps]
M PRM11: Feed Forward Compensation

® Set the feed forward compensation for the position controller.

- ® Allowable adjustment range: 0 to 100 [%]
B PRM12: Feed Forward Reference Filter

® Set the primary lag filter to add to the feed-forward compensation line.
® PRM12 can be used to reduce the impact of feed forward control.

® Allowable setting range: 0 to 500 [X 100 ps]
B 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 [r/min]

7.1.2 Positioning Unit Related Constants

B PRM4: Maximum Speed

® Set the maximum speed using speed reference units (position reference units x 1000/min)

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

PRM4 ~=—=- (b —— pmmm e
ll' \\
Speed
. a
T PRMS ) Time

Il PRM5: 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.
~ H PRM32 (B) and PRM33 (A): Electronic Gear Ratio

‘® Theelectronic gear ratio B/A (PRM32/PRM33) represents the number of encoder pulses per
" reference unit. - -

For example, consider 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-

7-3
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coder (2048 pulses). Since 2048 encoder pulses are generated 4 times (unconditionally 4
times) 1n 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. Therefore, set PRM32 to 8192 and
PRM33 to 5000.

® Make sure that the electronic gear ratio falls within the range 1 = B/A = 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 constants set in reference and speed reference units.
B PRM34: Number of Encoder Pulses

@ Set the number of pulses per encoder rotation.

4

- ® For a 12-bit absolute encoder: Set 1024 [P/R].

® For an incremental encoder: ) )
Set 2048 [P/R] (SGM-DDDZ&_IZ) or 2000 [P/R] (SGM-[1[1[512).

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-l 1) is ON.

‘® Allowable setting range: 0 to maximum torque [%)]
B PRM9: Reverse External Current Limit

® Sets the reverse current limit. PRM9 is valid when coritact input N-CL (1CN-12) is ON.

o Allowable setting range: 0 to maximum torque [%]

.

B PRM28: Forward Torque Limit _ : " -

® Set the forward torque limit._

® Allowable setting range: 0 to maximum torque [%]

B PRM29: Reverse Torque Limit

- ® Set the reverse torque limut.

o Allowable setting range: 0 to maximum torque {%] -

|
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7.1.4 Sequence Related Constants

B PRM6: Positioning Completed Width

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

® Allowable setting range: 0 to 100 [reference units]

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

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

® Allowable setting range: 0 to 50 [X 10 ms]
B 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
OFE

® PRMI6 holds the mechanical brake open when motor rotation speed exceeds this setting.

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

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

PRM17 prevents the mechanical brake from being applied immediately when motor rotation ex-
ceeds the mechanical brake ON enabled speed with the Servo OFE. PRM17 designates brake ON
(signal OPEN) regardless of motor rotation speed after this specified time elapses.

® Allowable setting range: 0 to 1000 [x 10 ms]
B PRM25: Command Distribution Completed Signal Width

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

® PRM2S5 sets the number of pulses left until command distribution completed signal is output.

® Allowable adjustment range: 0 to 30000 (réference units)

® The unit for PRM2S is (X 100 reference units) when PRM39 bit 11 1s set to 1.

7.1.5 Other Constants

" ® PRM14: Overflow

® Set the overflow detection level.
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® Allowable setting range: 1 to 65535 [x 100 reference units]
PRM18: Origin Return Speed

® Set the initial speed for origin return.

° PRM18 is set in speed reference units: The’ drrectlon is determined by PRM36 bit 0.

PRM19: Orlgm Return Creep Speed -

® Set the speed for locatmg the ori gm after the deceleratron llmlt swrtch signal turns ON during
a origin return.

® PRMI19 is set 1n speed reference units.

PRM20: Origin Return Final Travef Dfstance '

_® Set the distance from the orlgm return (encoder C—phase pulse) to the origin.

® PRM20 is set in posmon reference units and requnres asign. -

® If the direction of the setiing'1s opposite of the orlgm réturn direction, the Servomotor will ~
. decelerate to-a stop after detecting the origin, and reverse directions.

PhM21: Origin Return Strilke Time and Strike Torque

® Set the strike time and smke torque when the method used to orlgm return (PRM39 bits 4 (
to 6) is set to 56r 6. ) -

® Last two digits (00 to 99): Strike torque (% units) <5 decimal digits>

e First three digits (0 to 300): Strike time (10-ms units)
Example: PRM21 = 5070 ....... Strike continuously for 500 ms at 70% torque.

PRM26 and PRM27L'JoG Speed

4

® Setthe JOG mode specd for runmng forward or reverse dependmg on P- CL or N-CL contact
input..: . et . .

® The Servomotor runs at the first JOG speed set in PRM26 when the P-CON signal is OFF
and runs at the second JOG speed set: m PRM27 when the P-CON signal is ON.

L] Allowable setting range: 0 1o maximum speed (PRM4)

® Speed reference umts Posmon reference umtsx lOOO/mm - - R -

PRM30: Forward Software Limit/PRM31: Reverse Software L|m|t

®_ Setthe llmlts to the range of motlon A Servomotor with an absolute encoder or an incremen-
tal encoder that returns to origin cannot move beyond these hmrts

.® They are used to check the range whena Tun start command is received via serral communica- .
tions. The Servomotor does not start moving if the reférence posrtlon is outside the range. ‘

® The Servomotor moves up ;o.t.lj_xe software limit and then stops when an external JOG signal
is received. ) ST
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® Set PRM30 and PRM31 to 0 in systems that do not use software limits.
B 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

B PRM 36 Bit 0: Origin Return Direction

® When using an absolute encoder, PRM36 is valid only if PRM36 bit 1 is setto I.

® Set the origin return direction to O for a positive direction (+) and to 1 for a negative direction

.
B PRM36 Bit 1: Change the Origin Return Method
® When PRM36 bit 1 is set to 0 with an incremental encoder, the ZRN command will return

the Servomotor to the origin 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 PRM36bit 1 is setto 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.

B PRM36 Bit 2: Encoder Selection
® Set PRM36 bit 2 to 0 for an incremental encoder and to 1 for an absolute encoder.

B 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-
plier of 4. A reference of one reference unit is given one count.

® The pulse form and multiplier cannot be changed.

]
iy

NS -
-~ §--

l— The B phase continues for
forward rotation reference.

Neemen
w

Bem-
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Note 1. Pulse-inputs are ignored during serial commands as well as during JOG operations and cannot c
be cleared from the error counter.

2. Be sure to input pulses equivalent to 5-V line driver signals.

-ICN
A pulse

o _ B pulse L .
N TO0C Lot

B PRM36 Bits 7 to 4: Pulse Count Check for Absolute Encoder Cycle

® This settmgs is valid only when usmg an absolute encoder. :

® PRM36.bits'7 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.
Units: Encoder pulse units

® An encoder alarm (ALM80.POS) occurs when the error exceeds this setting, but the check
is not performed 1f the bits are set to 0. (

B PRM36 Bit 8:.Ignore with No Axis. Number ' ,

® When this bit is set.to 0, serial commands with no axis number are valid for all axes. Set this
bit to O if there is on]y one axis.

o. When this bit1s set to 1, serial commands w1th no axis number areignored. Add axis number
99 to make commands valid for all axes.

B PRM36 Bit 9: Error Signal Return - " - \

® AnERR SN will be returned when a serial command receive error occurs when PRM36 bit
9 is set to 1. Only-the designated axis will return a signal.

® The receive errors given below both return ERR SN.

I]legal 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.)

B PRM36 Bit 10: OK Signal Return

® When this bit s set to 1, OK'is returned when a serial command is received normally. An OK
may be returned even if the serial command is not valid as when SVOFF 1s 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 recetved because status is initialized the same as
turning power OFF and ON.

"W PRM36 Bit 11: heceived Text Return

® When this bitissetto 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
1s returned one space after OK or ER.

Example: 02SPD5000 — Command (Host controller to Servopack)
OK SPD5000 — Returned (Servopack to host controller)

'l 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 13and 12=0,0:  Torque

Bits 13and 12=0,1:  Speed

Bits 13and 12=1,0:  Acceleration
Bits13and 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.

B PRM36 Bit 14: Starting Point Change

® When this bit is set to 0, the reference position (target position for the previous 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 position (position where the Servomotor stopped) is set
as the starting point for an incremental reference (MOVI, POSI) during current limit.

B PRM37 Bit 0: S-ON Signal Mask
_ ® When this bit is set to 1, the S-ON signél (1CN-14) is disabled.
B PRM37 Bit 1 OT Signal Mask

® When this bit is set to 1, the P-OT signal (1CN-16) and the N-OT signal (1CN-17) are dis-
abled so the Servomotor cannot run even when these signals are OPEN.

B PRM37 Bit 2: External JOG Signal

® When this bitissetto 1, the P-CL signal (ICN-11), N-CL signal (1CN-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 — JOG- (JOG reverse reference, reverse when ON and stopped when OFF)
P-CON — SP2ND (2nd JOG speed selection, PRM26 speed when ON and PRM27 speed
when OFF)
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PRM37 Bit 9: BK Signal Mask

PRM37 Bit 3: ALMRST Signal Mask -
® When this bit is set to l the ALMRST signal (lCN-18) is disabled. -
PRM37 Blt 4: Inverted DEC Slgnal

® When this bl_t issetto 1, the logic of the deceleration signal (DEC, 1CN-18) when the Servo-
motor origin return is reversed. The Servomotor starts decelerating when the DEC turns OFF,
and searches for an origin pulse when the signal turns back ON.

PRM37. Blts 7 and 6: Speclal Input Signal

° Enable mput sngnals to execute serial commands and other functions. Set bits 7and 6 t0 0
" and 1, respectively, to enable the special input signals. Be sure to mask the input signals at
PRM37 bit 3 and.bits 1 to 0, or both functions will be executed. - )

® When using this functlon specxfy the function allotted to signals at PRM38 and PRM39 bits
3t00. " - - . -

PRM37 Bit 8: ALM §igna| Mask .

® When this bit is set to l the ALM 51gnal (lCN-34) is removed from the servo status output
Here, the-ALM signal changes with the serial commarid OUT b3 b2-bl b0, where b0
= 0 turns the mask OFF and b0 = 1 turns the mask ON. -

- e
.

- -

_ ® Whenthis bitis setto 1, the BK'signal (ICN-7) is removed from the servo status output. Here,

_ the BK: signal changes with serial command OUT = b3 b2 bl b0,"where bl =0 turns the
mask OFF and bl =1 turns the mask ON - -

PRM37 Bit 10: COIN Signal Mask oo

® When this bit is set to 1; the COIN signa_l (1CN-8) is removed from the servo status output. ~
Here, the COIN signal changes with serial.command OUT = b3 b2 bl b0, where b2 =
0 turns the mask OFF and b2 = 1 turns themask ON. . | -

PRM37 Bit 11: CLT Signal Mask

® When this bit 1s set fo 1, the CLT signal (1ICN-9) is removed from the servo status output.
Here, the CLT signal changes with serial command OUT = b3 b2 bl b0, where b3 =0
turns the mask OFF and b3 = 1 turns the mask ON. - o

PRM37 Bit 12: Inverted ALM Sigial Output

® Wheén this bt 1s set to 1, the logic of the ALM signal ( lCN—34) is reversed. Here the ALM
signal is OFF durmg nonnal operatlon and is ON when an alarm occurs. .
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] PRM37 Bit 15: Inverted CLT Signal Output

PRM37 Bit 13: Inverted BK Signal Output °

® When this bit is set to 1, the loglc of the BK s1gna1 (ICN-D) is reversed. Here, the BK signal
is OFF when the motor is ON and is ON during base block.

PRM37 Bit 14: Inverted COIN Signal Output.

® When this bit is set to 1, the logic of the COIN signal (1CN-8) is reversed. Here, the COIN
s1gnal is OFF when posmomng is completed and is ON for all other cases. -

] When this bitis set to 1, the logic of the CLT signal (1CN-9) is reversed. Here, the CLT signal
is OFF during current limit 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 15t0 12:  Allocated to the N-CL signal (1CN-12)
PRM38 bits 11 to 8: Allocated to the P-CL signal (ICN-11)

PRM38 bits 7 to 4: Allocated to the P-CON signal (1CN-15)
PRM38 bits 3to 0: - Allocated to the S-ON signal (1ICN-14)

PRM39 bits3t00: = Allocated to the ALMRST signal (ICN-18)

® The settmgs are as follows:

No special operation. Always set unmasked signals at 0.

SVON command

PCON command

ST command

HOLD command (HOLD when OFF, run enabled when ON)

RP command -

SKIP command -
ZRN command coT

ARES command

PR WDD 2

B 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 origin return are listed below.

PRMI18:  Origin return speed

PRM19:  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

PRM39 bits 6 to 4: Selection of origin return method
"~ PRM39 bit 7: Origin pulse s'elec_tlon

® The settings values are described in the following table.
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Setting

Move Status

Description

0

Y} - -

2 ©®

Moves the equipment the distance to the origin based on the imitial

.| C-phase pulse position after exéeeding deceleration [tmit switch 1n

order to set the origin just as with returning to the orlgm using stan-
dard settings.

Moves the equipment the distance to the onigin based on the imtial
C-phase pulse when deceleration limit switch turns ON 1n order to set -
the origin.

Moves the equipment 1n reverse when deceleration limit switch turns
ON and moves 1t the distance to the ongin based on the initial C-
phase pulse when decelerauon limat sw1tch turns OFF in order to set
the.ongin.

(When deceleration limit switch
tumns ON)

|-Functions the same as 1, above when returning the equipment to the

ongin from the deceleration-limit switch OFF _position. When return-
ing to the ongin from the deceleration limit switch ON position, the
equipment moves in reverse and then reverses direction when the
deceleration limit switch signal turns OFE. After that, it again func-
tions the 'same as [; above. - .

After the equipment strikes the movement limit, 1t moves the distance
to the origin 1n the reverse direction 1n order to set the ongin

"| After the equipment strikes the movement limit, 1t moves 1n the re-

verse direction and moves the distance to the origm based on the
imtial C-phase pulse when deceleration limt switch turns ON 1n or-

der to set the origin o

Note 1. Symbols 1n the figure indicate the following:

=> Ongin return speed (PRM18)

—> Origin return creep speed (PRM19)

--» Move the return to ongin distance (PRM20)

A Ongin pulse (C-phase pulse) position

@ Retumto origin complete position

2.-—[—|—- indicates deceleration limit switch status.

~ I\ I\

Decelera-; Decelera-
tion limit tion limit
switch OFF  switch ON

- Decelera- - . -
tion himit
switch OFF

3. Codes can be used to set the direction of movement for distance to origin (PRM20) . Care must be taken with
this setting, however, because the direction of movement 18 limited using return to origin by striking when
PRM39 bltS 4 to 6 are set to 5.

B 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 this bit is setto 1, the leadiné edge of the CLR signal (1CN-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 I/O signals.

7-12
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ICN

150Q

Y6

SN75174 or the Servopack

equivalent

or
vCcC

_]-6 47kQ

Servopack

i=6.6t015.3mA
R1 examples' 1 kQ when the VCC 1s 12V
180 Q when the VCCis 5V

B PRMB39 Bit 8: Overwrite Method
® When this bit is set to 0, the position and speed reference commands are ignored while the
equipment is moving.

® Whenthisbitis setto 1, position and speed reference commands entered while the equipment
is moving are enabled immediately.

SPD1L POS1 ,
l ———\—— SPD4

POS1 POS4

POS4

o POS? POS3 SPD3
SPD1 POS1

H PRM39 Bit 9: Reference Buffer Method

1

® When this bit is set to 0, the position and speed reference commands are ignored while the
equipment is moving.

® When this bit s set to 1, the position and speed reference commands entered while the equip-
ment is moving are held as asingle group and enabled when operation ends or when operation
is aborted by a SKIP command.

7-13
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- Note = The Servomotor will not stop even if a SKIP command is sent when the reference commands c
given below are received. - -

SPD:1 SPD2z POS2 .
I ‘;051 —— SPD2 T
o= -_ POSI " posz
: SPDz POSz . SKIP
SPDII fosl .l - -

POSt POS2

: SPD2 MOV2 ® -
sr’ml',OSI ST

“.POSI - POS2 .

B PRM39 Bit 10: Pulse Distribution Completed Signal

"® When this bit is set to 1, the éL’f‘-signal output (ICN-Q) is switched to the pulse distribution )
- . “completed signal after current limit is detected. The number of pilses remaining before out-
puttmg the pulse_ distribution completed signal is set to PRM25 i in reference units.

_sPp POSI . SsPD POSZ

) E - ! PRM 25,
- i ) -mmgnal - [—_5[ S ;'__
7| : U I PRM39 Blt 11 Multlpller for Dlstrlbutlon Completed Slgnal Wldth

"~ @ PRM39 bit 11 is vahd only-when PRM39 bit 10 is set to 1.

® When this b1t is set to I; the umt for. PRM25 Wthh is. used to set the range for the output
_ completed signal abcve, is changed from reference uiits to (x 100 reference units); This pa- -
. - rameter is useful for creating signals when passing points during operation. '

R ) . PRM3'9 Bit 12: Ignore Parity 1_ _ ) . -

-0 e When this bit is set'to 0, the error characters aré rgnored durmg the panty check on the serial
. R communications input.

e ® When this bit is set to 1, a parity check is not performed on the serial communications input.

. .- S B S V'
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7.2 User Constants

This following is a list of user constants.

" Table 7.1 List of User Constants - - -

Name (Description)

Units

No. Digits Upper and Factory
(Bits) . Lower Limits Setting
1 Position loop gain I/s 1 to 250 40
2 Speed loop gain ) Hz 1 to 2000 80
3 Speed loop integration time constant ms 2-to 10000 20
4 Maximum speed Speed reference 0 to 50000 37000
- . units -
5 Accelération/deceleration time ms 0 to 1000 100 .
6 Positioning completed width Reference umts 1 to 250 1
Mode switch level 200
- Torque % 0 to max.
Speed Speed reference 0 to max.
{unmts 7 .
Acceleration/deceleration Speed/100 ms 0 to max.
Error pulse Reference units .| 0 to 10000
8 Forward external current limit % 0 to max. 100
9 Reverse external current limit % 0 to max. 100
10 *| Torque reference filter time constant "% 100 ps 0to 250 4
H Feed forward compensation . % 0to 100 0
12 Feed forward reference filter .| 100 ps 00500, 0
13 Bias Speed reference 0 to 450 0
- units
14 Overflow x 100 reference units | 1-to 50000 500
15 Time delay from brake ON to Servo OFF x 10 ms 0 to 50 0
16 Mechanical brake ON enabled speed with Speed reference 0 to max. 100
the Servo OFF units
17 Time from Servo OFF to forced brake ON X 10 ms 0 to 1000 0
during motor rotation
18 Origin return speed Speed reference ! to max. 1000
units
19 Ornigin return creep speed Speed reference 1 to max. 200
units
20 Ongin return final travel distance Reference units +30000
21 Last two Origin return strike torque % 0t0 99
digits
First three Origin return strike time %X 10 ms 0 to 300 0
| digits
22 Not used. 0
23 0
24 0
25 Pulse distribution completed signal range Reference units 0 to 30000 0

7-15
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No. Digits Name (Description) Units Upper and Factory
(Bits) Lower Limits Setting
26 1st JOG speed Speed reference 0 to max. 1000
units
27 2nd JOG speed Speed reference 0 to max. - 200
units
28 Forward torque limt % 0 to max. Max.
29 Reverse torque linit % 0 to max. Max.
" 30 _ Forward software limit % 100 reference units | 30000 __ - 0
31 Reverse software limit % 100 reference.units | £30000 0
32 ‘Electronic gear ratio B (no. of pulses) 30000 1
- 33 T Electronic gear ratio A (no. of units set) - 30000 i
34 N -‘Number of encoder pulses i PR 513 to 32768 2048
35 Axis number : 0t099 99
36  |bls Not used. . -0
bl4 Starting point change (for an incremental - 0,1
| reference during current limait)
. | 0: Previous reference position
1: Current position .
bl3tobl2 | Mode switch selection’ 00to 11 00
00: Torque, 01: Speed, 10. Acceleration/de-
celeration, 11: Error pulse . _ _ _
bll 1: Received text return - 10,1 0
b10 1: OK signal return ) 10,1 0.
b9 1: Error signal return_ ’ i 0,1 0
b8 -| 1: Ignore with no axis number 1oL - 0
b7 to b4 Pulse count check for absolute encoder_ PG pulses _ ‘° 000 to 101 000
’ cycle - . ;
b3 ) 1: Pulse train mput ) 0,1 0
b2 1: Absolute encoder 0, 1 0
bl 1: Change the ongn return method 0,1 0
b0 - Ongin return direction: _ 0,1 0

0: + direction, 1: - direction
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No. Digits Name (Description) Units - Upper and Factory
(Bits) : Lower Limits Setting
37 bl5 1: Inverted CLT signal output. ° 0,1 0
bl4 1: Inverted COIN signal output. 0,1 0
bl3 1: Inverted BK signal output. 0,1 0
bl2 1: Inverted ALM signal output. 0,1 0
bll 1: CLT signal mask 0,1 0
b10 1: COIN signal mask 0,1 0
b9 1: BK signal mask 0,1 0
b8 1: ALM signal mask 0,1 0
b7 to b6 Special input signals: . 00, 01 00
00: General, 01: Allocated
bS - Not used. 0 0
b4 1: Inverted DEC signal 0,1 0
b3 1: ALMRST signal mask 0,1 0
b2 1: External JOG signal 0,1 0
bl 1: OT signal mask 0,1 0
b0 1: S-ON signal mask 0,1 0
38 b15 to bl2 N-CL signal allocation 0000 to 1000 0000
b1l to b8 P-CL signal allocation 0000 to 1000 0000
b7 to b4 P-CON signal allocation 0000 to 1000 0000
b3 to b0 S-ON signal allocation 0000 to 1000 0000
39 bls Not used. 0 0
bl4 Not used. : 0 0
bl3 Not used. 0 0
bl2 - | 1: Ignore panty . 0,1 0
bll 1: Multiplier for pulse distribution com- * 0,1 0
pleted signal width
bi0 1: Pulse distnibution completed signal 0,1 0
b9 1: Reference buffer method 0,1 0
b8 1: Overwrite method 0,1 0
b7 Origin pulse selection 0,1 0
0: C phase of PG, 1. CLR signal
b6 to b4 Selection of origin return method 000to 110 000
b3 to b0 ALMRST signal allocation 0000 to 1000 0000

Note 1. Speed reference units are expressed as reference units X 1000/min.

2. The factory setting for PRM2 (speed loop gain) must meet the following conditions:
Load inertia 2 motor moment of inertia X 3
Since vibrations will occur with these load settings with a small motor (no load 1nertia) or small load inertia,
always set PRM2 at 40 or less prior to operation.

3. Be sure to set the electronic gear ratio (PRM32 and 33) so that 1 = B (PRM32)/A (PRM33) = 10.

4. To avoid possible danger, never change parameters starting at PRM28 (encoder selection, number of encoder
pulses, etc.) while the Servomotor 1s ON (Servo ON).
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5.Changing parameters like the electronic gear ratio and nuiber of encoder pulses may cause the Servomotor
to fun at a maximum speed outside the specified Servomotor speed range and may generate an A.04 alarm

when power is turned ON. If this happenss, chieck the reference units one more time' -

6. Since the JOG reference is mternally processed as POS+2097152 the Servomotor will stop after a sef num-
- ber of rotations.- o - - -

7. Be sure to convert b15 (MSB) to b0 (LSB) to hexadecimal in 4-b1t groups ((b15 tobl 2 bl 1to b8, b7 to b4
~ b3 tob0) for parameters 36 to 39. Servopacks read and send bits in hexadeéimal. The upper and lower hmnts
as well as factory settings for paramelers 36 t0 39 1n the table above are given 1n binary.

Parameter numbers PRM36, PRM37 PRM38 and PRM39 are lllustrated below

P

PRM36 o -
Bt 15 14 18 12 1I 10 9 8 7 6.°5. 4 3 2 1 0
- T T 1 R
Send . -~
- B L - -
] c 15 [ @ 0 oQ = -0 1]
‘2 5 g : = = = bl ¥ c e £ E
2 = © X 8 @ & x 3 . £ S £
2 £ 2 e 5 § .o o O, E e E
-8 2 . 8 . .. 28 ‘e 3 3 E
Q @ £ c8 - K] <] [ =
o 5 2. X & E. -8 . S R~ [
c e . ®° O s s 1< - a o € c :
€ = $ mw @ 30 . <- 3?2 §
ool o S - <1 ] o =
»n -Q c =1 (o)
o K= . [ ]
s 32 -
. as - ]
] PRM37 - -
Bt 15- 14 718 12 11 100 9 8 7 6 5 4 3 "2 1 0
S A B RN N T g
Inverted output Output mask Input signals “ _
_ 1 1 - 1 ] | ] | - l l_ N
C ' C B 'A'C™C B A~ 3% £8 4 0% ¥ %
L O K-L'L O K L g 3 g-g E 23 E E .
. , . = -2 O ® - © ©
Ty MT L oM e EEL
&2 ’,;;0 ] 53 (7] *
3 8 b 85 5 3
-2 85 X -8 pre
- o a = [
o > S £&
-— % - < "gg
- - - - ,% _w.‘%’
»n
PRME;S Specnal lnput signals (Valnd when PRM37 bit61s setto 1) -
Bt 15 14 13 12 11 10 9 - 8 7- 6 -5 4 3 2 1 0
) 1 I I | - - I | I L I T
N-CL P -:.C L PCON. S-—- 0N
| | l L~ 1 ] ] | | | 1
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The following commands can be allocated to each signal.

None

SVON
PCON

1:

ST
HOLD
RP

SKIP

6:

ZRN

ARES

PRM39

I
ALMRST

|

(‘8€NHd 40} uoneueidxe au} aeg)
sreubis Jndui [eadg

("1 0110s SI | 11G 9ENH UBUM pljep)
, poylaw uibuo o} uinjey

10

11

14 13 12

15

Bit

uonoajes esind uibuQ
poujaw ajuMIBAQ
pouiaw Jayng eousiejey

feubis pajejduwioo uonnquisip esind

yipm reubis peyejdwoo
uonnquasip esind ayj Joy Jaydiyny

b:ma aJoub)

‘pasn JoN

‘pesn JON

‘pesn JoN

()
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Using the Digital Operator

This chapter describes the basic operation of the Digital Operator.

8.1 SwitchOperation .........ccvviiiiiieninnencaainsannnsnans 8-2
8.2 Basic Function and Mode Selction .............cccciiiunnnnn 8-3
8.3 Status Display Mode ..... Cieeeseesassesanasansnnnensannans 8-5
8.4 Setting Mode ............. et teeieeateeeeeeaeearranaas 8-6
8.4.1 User Constants ........coiiiiiiiiiiiniiierssisaseererareessseassennnes 8-6
8.4.2 Operation Using the Digital Operator .............c.ccoiiiiiiiiiiian 8-11
8.4.3 Clearing Alarm Traceback Data ...............cocoiiiiiiiiiiiiieen, 8-12
8.4.4 Checking Servomotor Parameters ...ttt 8-13
8.4.5 Checking the Software Version ... ............coiviieiiiiinniiaian. 8-15
8.5 Monitor Mode ....... cevenn Ceereeranieeeeans eeerereneeeea. . 8-17
8.5.1 MonitorDisplay .........ccvuiimiiii i e 8-17
8.5.2 Internal Status Bit Display in MonitorMode ..................cooiian 8-18
8.6 Alarm TracebackMode .............c.cciiiinnns Cressesenann 8-19
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| 8.1 Swiich O_peratio_n

Figure 8.1 shows the Dlgltal Operator The Digital Operator prov1des various functions, which are
- grouped under different Operatmg Modes. See 8.2 Baszc Functions and Sw:tchmg Modes.

Note Use serlal commumcauons to send references, momtormg functlons and all other commands -
T to an SGD-[JOJ[JH-series Servopack. When serial 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 Operator The Digital Operator is used for
maintenance work only, and not for normal operation: : _

When executing serial communications’ agam after usmg the Digital Operator, be sure to turn OFF
power before changing the connections. - ’
N c
o) .

) - ﬁﬁ’ | 5-digit, 7-segment display

[&‘33T3|3
Switches d% _ :
(| K32 Ex ]/

7 YASKAWA

\.
Sy

Figu_re 81" Diaital Operator
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8.2 Basic Function and Mode'SeIétion: '

Table 8.1 shows the Digital Operator functions. The Status Display Mode 1s set when the control

power supply is turned ON. Press thé DSPL/SET Key as shown in Figure 8.2 to switch modes.

Table 8.1

Digital Operator Functions

Mode

Function

Status Display

Dasplays status
¢ Baseblock
¢ Run

¢ Alarm

Setting

Sets and displays user constants

* Operating mode from Digital Operator (JOG).
¢ Clears alarm traceback data.
» Checks Servomotor parameters.

® Checks the software version.

Monitor

_* _Torque references

Monitoring functions

. Si)eeds

¢ No. of pulses from motor U-phase edge
* Electrical angle _
* Internal status bits

« Postition error

Alarm Traceback

Displays previous alarms.
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Control Power .

SU_pply ON Panel Displays
- Status Display Mode D l':l l':l
i DSPL
Setting Mode "_- - (_’7 U
|psPL
SE
Monitor Mode l'_l, - B B
i} ) .- . . .o} |oseL
: - SE
-Alarm Traceback Mode B - 'c)' ﬂ L-,'
1 | {oseL
seg;;_

Figure 8.2 Changing Modes
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8 3 Status Display Mode

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. ALARM/RESET is the reset
~ switch for alarms, and DSPL/SET switches ffom Status Display Mode to Setting Mode.

The panel display is showp below.

Positioning completed Current imit detected

Base. . Bit fiata ‘/ o Reference pulse input
block\ * : ; / | '

Ly
/ "' A
/ N\ v J
Power ON . Code
Figure 8.3 Status Display Mode
Table 8.2 Bit Data Description
Bit Data Description
Power ON Lit when Servopack power 1s ON.
Baseblock Lt for base block, and not Iit with Servo ON.
Positioning Completed Lit when positioning has been completed.
Current Limit Detection | Lut if the torque reference 1s at the torque limit.
Table 8.3 Codes and Status
Code - Status
b b Baseblock
run Operating
. Forward rotation prohibited
Pot -
- t ' Reverse rotation prohibited
no -
mr ; Alarm status
s : See Table 8.7 Table of Alarms on page 8 - 19.
)
ROC .
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841 User Constants R . . N o R —

8.4 Setting Mode -

.The Setting Mode is used to perform the following operations.

Set and display gse.r‘c'(j)nstants. A _ -

Operate the system from the Digital Operator.

: Clear alarm traceback data.

Check Servomotor parameters - . R

Check the software versron . o - ) To-- - -

' - -

"8.4.1 User Cohstants_ :

-h-_ - T B Setting Constants -(Cn;b1 toCn-23)
- ‘ * The 'panél display is shoyyﬁ below.

|\ -z [DATA IR IR =2 R
) Lo | {3 - |EnTeR R ARTEAE AR D A RN
\ . 7 - — — L — N ) /
- ©_ Indicates Set- _  User constant 6 B . - Setting = .
: ting Mode. . number .. ; - - . .
Figure 8.4 Setting User Constants T
1. Set the user constant number usmg the Cursor Keys ; ’ (

e Select the digit that wrll be set i usmg the LEFT and RIGHT Keys The selected digit wrl]
= oo ’ flash. ) -

1

e Use the UP and DOWN Kéeys to increase or decrease the selected digit to the desired
user constant number

2. Press the DATA/ENTER Key to dlsplay the setting of the user constant.

3. Change the settmg using the Cursor Keys. (The procedure here is the same described i in step
l above ) .

4. Press the DSPL/SET Key to store the setting. R i
5. Repeat steps 1 to 4 above as many times as required. - )
| S 6. Press the DATA/ENTER Key to return to the user constant number display.
‘ 7. Press the DSPL/SET Key to sw1tch from Semng Mode to Momtor Mode.

See Table 8 4(p 8 7) fora hst of user constants.

8-6
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-l Setting Memory Switches (Cn-24 to Cn;27) i

" User constants Cn-24 to Cn-27 are used to set bits used as memory switches. The procedure
used to set user constant numbers and dlsplay settmgs are the same as those given 1n steps 1.
and 2. in the above procedure.

- The panel display is shown below.

- Bit number - Lit when setto 1

NI NIREN I NN
(e |1

FD B9 75 |81 |

Bit number to set

Figyre 8.5 Bit Data Display

- 1. Use the LEFT and RIGHT Keys to set the blt number of the memory switch that will be
set on the right side of the panel

. Use either the UP.or DOWN Key to turn ON and OFF the memory switch.
. Repeat steps 1 and 2, above, as many times as required.

. Press the DSPL/SET Key to store the setting.

. Press the DATA/ENTER Key to return to the user constant number dlsplay

A B WN

. Press the DSPL/SET Key to switch from Settmg Mode to Monitor Mode.
B User Constants

The following is a list of user constants.

Table 8._4 List of User Constants

Cn No. | Param- | Bits Name (Description) Unit . Upper and Factory
eter ; - Lower Limits Setting
No. .
01 1 .| Position loop gain . /s 1 to 250 40
02 .2 Speed loop gain Hz 1 to 2000 80
03 3 Speed loop integration time constant ms 2 to 10000 20
04 4 Maximum speed Speed reference units | 0 to 50000 37000
05 5 Acceleration/deceleration time - ms 0 to 1000 100
06 6 Positioning completed width Reference units 1 t0 250 I
07 7 Mode switching level 200
Torque - % 0 to max.
Speed Speed reference units | 0 to max.
Accelerauonldeceleratnon Speed/100 ms 0 to max.
Error pulse Reference units 0 to 10000
08 8 Forward external current limit % 0 to max. 100
09 9 Reverse external current limit % 0 to max. 100
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841 User Constants
Cn No. | Param- | Bits ‘Name (Description) - Unit Upper and Factory
- eter Lower Limits Setting
. - No. ) . . -
0A _|10 Torque reference filter tme constant_ x 100 ps 0to 250 4
0B 11 Feed-forward compensation % Oto 100 0
ocC 12 Feed-forward reference filter 100 us 0 to 500 0
0D 13 Bias Speed reference units | 0 to 450 0
0E 14 Overflow . % 100 reference units | 1 to 50000 500
" |OF 15 Time from brake ON to Servo OFF x 10 ms “10to 50 0
10 16 Mechanical brake ON enabled speed with the | Speed reference units | 0 to max. 100
Servo OFF oo ) }
11 17 Time from Servo OFF to forced brake ON x 10 ms | 0 to 1000 0
" during motor rotation ’
12 (18 Onigin return speed ~ Speed reference units | 1 to max 1000
13 19 Origin return créep speed  _ i Speed reference units | | to max 200
14 20 Origin return final travel distance Reference units +30000 (see 0
o . note)
15 21 _| Last two | Origin return strike torque % 0t099 - 0
digits -
‘| Furst Onigin return strike time x 10'ms’ 0to 300 0
three
digits
16 22 Not used. 0
17 23 i 0
18 24 0
19 25 Pulse distribution completed signal range * | Reference units 0 to 30000 0.
1A 26 15t JOG speed Speed reference units | 0 to max. 1000
IB 27 2nd JOG speed Speed reference units | 0 to max. 200
1C 28 Forward torque limt % .} 0 to max max.
ID 29 Reverse torque limit % 0 to max. max.
IE 30 Forward software limit x 100 reference units | £30000 (see 0
) note 3)
1F 31 Reverse software limit - % 100 reference units | £30000 (see 0
. i - note 3) ’
20 -132 Electronic gear ratio B (no. of pulses) -|-30000 1
21 33 Electronic gear ratio A (no. of umts set) 30000 1-
22 34  Number of encoder pulses PR 513 to 32768 2048
23 35 Axis number - - 0099 99
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Cn No. | Param- | Bits Name (Description) Unit Upper and Factory
eter Lower Limits Setting
No.

24 36 blS Not used. 0

bl4 Starting point change (for an incremental ref- 0,1

erence during current limit)

0: Previous reference position

1: Current position
bl3to | Mode switch selection 00to 11 00
bl2 00: Torque, O1: Speed, 10: Acceleration/de-

celeration, 11: Error pulse
bll 1: Received text return 0,1 0
bl10 1: OK return 0,1 0
b9 1: Error signal return 0,1 0
b8 1: Ignore with no axis number 0,1 0
b7 to b4 | Pulse count check for absolute encoder cycle | PG pulses 000 to 101 000
b3 1: Pulse train input 0,1 0
b2 1: Absolute encoder 0,1 0
bl 1: Change the origin return method 0,1 .0
b0 Ongin return direction. 0,1 0

0: + direction, 1. — direction ,

25 37 bl5 1: Inverted CLT signal output 0,1 0
bl4 1: Invered COIN signal output 0,1 0
bl3 1: Inverted BK signal output 0,1 0
bl2 1: Inverted ALM signal output 0,1 0
bll 1: CLT signal mask 0,1 0
b10 1: COIN signal mask 0,1 0
b9 1: BK signal mask 0,1 0
b8 1: ALM signal mask ) 0,1 0
b7 to b6 | Special input signals: 0o, 01 00

00. General, O1: Allocated
bS Not used. 0 0
b4 1: Inverted DEC signal 0,1 0
b3 I: ALMRST signal mask 0,1 0
b2 1: External JOG signal 0,1 0
bl 1: OT signal mask 0,1 0
b0 1: S-ON signal mask 0,1 0
26 38 bl5Sto | N-CL signal allocation 0000 to 1000 0000
b12
_ gi];] to | P-CL signal allocation 0000 to 1000 0000
b7 to b4 | P-CON signal allocation 0000 to 1000 0000
b3 to b0 | S-ON signal allocation 0000 to 1000 0000
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Cn No. | Param-| Bits - Name (Description) - Unit Upper and ~| _Factory
T eter : Lower Limits | Setting
‘No. ) i .- .
27 39 . [bl5 Not used. ‘0 - 0
1 bl4~ [ Not used. 0 0"
bl13 - Not used. 10 0
b12 1: lgnore panty 0,1 0
| bll 1: Muluplier for pulse d:strlbutlon completed 0,1 -- 0
) signal width - - ’
- . - |bl0. 1: Pulse distribution completed signal - - |01 0
.. b9 1: Reference buffer method -. - 10,1 10
{68 1: Overwrite method R 0,1 0
.Ib7 _ | Origin pulse selection A g 0,1.. . 0
0: C phase of PG, 1: CLR sngnal - - - -
) - | b6 to b4 | Selection of origin return method 000to 110 000
" 1b3 10 b0 [ ALMRST signal allocation - 0000 to 1000 | 0000
_ Note 1. Specify para;meter numbers for Cl:l huﬁlpers in hexadecimal. R ) i
2. Use a bit pattern to set Cn-24 to Cn-27 - B
3. A 16-bit two’s complement 1s used to set and display settings for Cn 14, Cn-1E, and Cn- lF (Example For
—1000, the setting 1s 65536 — 1000 or 55536.) ) ) ;
" User settmgs for Cn-24, Cn-25, Cn-26 and Cn 27 are lllustrated below "
B Cn-24- ) _ )
- " 15 14 13 12 11 10 9 §. 7 ‘6.5 4 3 2 1
’ T 1 I 1
- Send s
: -1 L | i
2 58— 5 E E § —" . 5 5 B 5
8 § § © 8 B 9 59 £ 8 % %
5§ 2 g § 2 og 53 c £.8 8
5 & g ¥ ® © « %3 % @ 5
2.8 -3 £-5 5 ¢ 85 5 g E .
g &. 3 8. % & 53 3 2 § £
> £ 2 X 5 £ - 28 S g 2 2
£ = o [e] = €c o L £ e
=1 S ) w o 39 . . 2 <
3 s o 8 8g S ©
o (] -5 - o
© = 23 . (o]
- - g - . --3 a -
= ow - T
. Cn-25 ) T
Bt 15 "14 13 12 11 10 9 8. 7 "6 -5 4 3 2 1 _0
ST T o I I |
Inverted output Output mask Input signals - -
] | L | ] ! | | l
~ C C B A C C B A——3 €2 398 % %
L O-K L L O K L g 2 g» E g E E
T 1 M T 1 M g S o9 T g9 E- E
N. - N- '§ ° £a.-% 88 2 2
: } 3 g2 5 Eé’ B 3
R = 25 £ 0¥ 8
o S S 903
o o J £=
2 a3
0
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Bit

Cn-26 Special Input signals (Valid when Cn-25 bit 6 1s setto 1.)

15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
| I | I | | 1 | 1 | | 1
N -CL P -CL P CON S - 0N
| | | | | | | ] ] | [

The following commands can be allocated to each signal.

0: None -

1: SVON

2: PCON

3. ST

4. HOLD

5: RP

6: SKIP

7: ZRN

8: ARES

Cn-27

15 14 13 12 11" 10 9 8 7 6 5 4 2 1 0
| 1 I | | I

Send ALMRST
] | ] ] ] ]

-] S S a 3 5 e B Qo

8 B 2 2 ES o £ £ (]

2 2 2 98 895 8 % g 2

5 395 ® £ £ @
23 & & & 3
as 8§ 8§ 2 ¢
g 5 8 ° ¢
58 3 3 ©
g § C
= 3

0
3
[

8.4.2 Operation Using the Digital Operator

M Setting Operation Mode

Return to ongin method
_ (valid when PRM36 bit 1 is setto 1.)

(See the explanation for PRM3)

Special input signals

Set user constant Cn-00 to 00 to switch from the monitor panel to Operation Mode.
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84 3 Clearing Alarm Traceback Data

The panel display is shown below.

B A A

—_—.—-—
o {1l (oata) | rl |0 |
L Li||L| - [ENTER o oy
\ v AN 7/ \ / — /
Indicates Setting User constant - Setting
Mode. ' number

OFF %?:TL ON

-] (i r
o L)
o Display for Operation Mode

from monitor panel

Figure 8.6 Operation Mode from the Digital Operator

1. Use the Cursor Keys to select user constant -numbe; 00.
2. Press the i)ATA/ENT:ER Ke_y to di_spla)—' the setting of the user constant.
i 3.. Use the Cursor Keys to set 00. -
-4, Press the DSPL/SET Key on the monitor panel to turn the Operation Mode ON and OFF.
-5. Press the DATA/ENTER K;,y to return to the user constant number display.
-6. Press the DSPL/SET Key to switch from Setting Mode to Monitor Mode.

Bl Operation Using the Digital Operator

Be sure to set the size of the speed reference at user constant PRM27 (2nd JOG speed). See
7.2 User Constants for more details on this setting.

1. Press the JOG/SVON Ke)f to switch betwée‘n _SVON and SVOFE.
. 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 O set to 1) 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.

S E——
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The panel display is shown below.

=t DATA a1 a
L L ENTER| Lo [ N |
\ / . — ——
User constant number Setting
|
DSPL
SET

Clear alarm traceback data.

Figure 8.7 Clearing Alarm Traceback Data

1. Use the Cursor Keys to select user constant number 00.
2. Press the DATA/ENTER Key to display the setting of the user constant.
3. Use the Cursor Keys to set 02.

4. Press the DSPL/SET Key to clear alarm trace data and return to the display for user constant
Cn-00.

S. Press the DATA/ENTER Key to return to the user constant number display.
6. Press the DSPL/SET Key to switch from Setting Mode to Monitor Mode.

8.4.4 Checking Servomotor Parameters

Bl Checking Servomotor Parameters

Set user constant Cn-00 to 04 to switch to Servomotor parameter checking mode.
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84 4 Checking Servomotor Parameters- X :

The panel display is shown below.

_ etz U rdd e DATAl (Al 2 [
\ S N O R A AR E] ENTER] Ly o "7’ -
.. \ 4 - \ L 4 hd \ ) /7 . \ /
= Indicates Set- User constant - ’ Setting
ting Mode. ° " number - .
P SR - oseL) | m
. ‘SET J - a

clir|rl|n
g OO «e

DSPL| 4]

- SET
o e (A Tl T
AR

Modification index display

. DSPL
" - . . SET a

- - PR -

Figure 8.8 Display Changés when Checking Servomotor Parameters "’

1. Use the Cursor Keys to select user constant number 00.

2. Press the DATA/ENTER Key to display the setting of the user éqnsta{nt. C
3. Use the Cursor Keys to set 04. h o

4. Press the DSPL{SE’T Key to cheék the Servomotor parameters.

5. Press the DATA/EN'I:ER Key to return to the user constant nurhber display. .

6. Press the DSPL/SET Key to switch from Setting Mode to quitor M'o-de. ‘ i

M Parameter Display

The Servomotor type and modification index (modification No.) are displayed as shown be-

o @
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‘Servomotor Parameters

clirl|rl|rl|3
TR NNV E RN R
- —_ Servomotor capacity
9 30w -
b2: 50W
01: 100W
02 200W
03. 300W
04: 400W
08: 750w
o I

Servomotor type _

00: SGM200V

41: SGM 100V
02: SGMP 200V
. 43: SGMP 100V

'Modification Index (Modification No.)

Hilallbllc!|d

Modification No. (hexadecimal display)

(ax 163 + b x 162 + ¢ x 16 + d) = Modification index (Modification No.)

Decimal Equivalents . . i
A=10 B

=11

C=12

o

r

mma
i
i Ty
[, /)

8.4.5 Checking the Software Version

B 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 4 5 Checking the Software Verston

The panel display is shown below.

0 A -

I~ it ri |DATA (|-

L N AR N ENTER L :
N— N——— - \ w4 N~—
Indicates Setting  User constant Setting
Mode. number L

DSPL
) SET
\
: - L\ ]
.. - N P e {
) Software version display

DSPL]

Figure 8.9 Display Changes when Checking the Software Version

1. Use the Cursor Keys to select user constant number 00.

T - 2. Press the DATA/ENTER Key to display the setting of the user constant.

3. Use the Cursor Kéys to set 06.
4. Press the DSPL/SET-Key to switch to the adjustment mode.

5. Press.the DATA/ENTER Key to return to the user constant number display.
6. Press the DSPL/SET Key to switch from Setting Mode to Monitor Mode.

Bl Software Version Display

_lul(rftrl] ¢
Py | ]
_:- Software ve;sion

Type A: Speed control
d- Position control

H: Position control, serial communications
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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

Monitor No. Monitor Display
00 Feedback speed (r/min)
02 ) Torque reference (%)
03 No. of pulses from motor U-phase edge (pulse)
04 ) Electnical angle (deg) - )
05 Internal status bit display (See Table 8.6.)
08 Position error (reference units)

The panel display is shown below.

; )1 - (|1 . [DATA A3t (r|r -
u| | Lrf (. ENTER] - L (u
\ / \ / - ) N /
Indicates Monitor ~ Monitor number ; 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 DATA/ENTER Key to start the monitor display.

3. Press the DATA/ENTER Key to return to monitor number selection.

4. Press the DSPL/SET Key to switch from Monitor Mode to Alarm Traceback Mode.
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852 Internal Status Bit Display 1n N_lon;tor Mode

: 8.5.2 Internal Status-Bit Display in Monitor-Mode e 7o
The following tabies describes the bit displays for Un-05-internal status in Monitor Mode. - -
Table 8.6 Internal Status Bit Display in Mohitor Mode (Un-05)

—15 12 9 -6 —3
] R ’ ] S Q
: N \N. - . N X
- 16~ - 17 ., 18 19 . . 20
C "BitNo. - | - Code -~ | - Description __
{Un-05 1 SVALM - ° | FLaitfor a servo.alarm:- - ) . -
1 2 DBON ~ - _ [Lit when the dynamic brake is ON.
13  Not us:e_d._, R )
4 "ICLT i Lit during cufrent limut. - _
s . COIN - -, .| Lit when: positioning has been completed-

6 MSON - | Lit when the mode switch 15 ON. :

7 P-CL Lit when forward current limit is ON.

8 N-CL . Lit when reverse curr-ent ]Il—’.nlt is ON. )

9 B-ON Lit when the Servomotor is ON.

|10 PA Not lit when the A-phase encoder nput signal is high.

11 - PB . Not lﬁ when the B-phase encoder input signal 1s high._

12 PC . Not hit Whe;l_ the C-phase encoder mput signal is high.-
13 PU Not litwhen the U-phase encoder nput signal is high (on!y for an incremental encoder).
_14 | PV Not'lit when the V-phase encoder nput signal 1s high (only for an incremental encoder).
15.° PW _ i;lot_ljt-when_ the W-phase encoder input signal is high (only for an incremental encoder).
16 SVON Lit when the servo 1s ON. .

. 17 P-CON Lat for the P control mput.. )

18 P-OT Lat for the forward rotation prohibited input:

19 N-OT - - ™ |LitYor the reverse-rotation prohibited mnput. - ) -
20 = Not used." - !
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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.

|- 1H1r
L Pl '7 o
N
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 digit (alarm sequence number),
the older the alarm data.)

2. Press the DSPL/SET 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

Displayed Alam Description
Code
™r Absolute data error (only with an absolute encoder)
o
H ne Parameter breakdown
u
R fa L{ Parameter setting error
o
q Tni Overcurrent (or overheated heat sink)
oo
] Overflow
AJ
Fl L’ " Overvoltage
o
H 5 | Overspeed (110% of maximum speed)
[
11t Overload (instantaneous peak load)
,
H | Overload (continuous peak load)
!
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Displayed Alam
Code

Description

A80

Absolute encoder error (only with an absolute encoder)

RE |

Absoluté encoder backup error (only with a 12-bit absolute encoder)

REZ

Absolute encoder checksum error (only with a 12-bit absolute encoder)

A3

Absolute encoder battery error (only with a 12-bit absolute encoder)

AEY

Absolute encoder absolute data error (only with a 12-bit absolute encoder)

ABS

Absolute encoder overspeed (only with a 12-bit absolute encoder)

RC 1

Servo overrun detected (improper Servomotor or encoder wiring)

ALC

Phase error (only with an incremental encoder)

AL 3

PA or PB phase disconnection

ARCH

PC phase disconnection

AF 3

Power loss error (detected 1f power was reconnected within the power holding
time)

A35

Not an alarm. Reset by resetting the alarm or turning Servopack power ON (only
for traceback data).

The following are operator-related alarms that are not recorded 1n alarm traceback.

CPFOD

Digital Operator transmission error 1

CPFO

Digital Operator transmission error 2
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This chapter describes delivery item checking, installation, and wiring spec-
ifications for Servomotors and Servopacks.

9.1 Checking on Delivery ............. Cereiiinenaaa. crereriense. 9-2
9.2 Installation ............. Cherenesnanaas T - By
9.2.1 Installing the Servomotor. ............ovvniene et 9-2
9.2.2 Installing the Servopack ............. et ie e aassateenanne 9-4
9.2.3 POWErLOSS ... ...ttt 9-5
93 Wiring .....ccvvviiiiiiiiiiiinaanes - B
9.3.1 Wiring Instructions ................oiuiiiiiii 9-6
9.3.2 Cable Specifications .. ...ttt 9-7
9.3.3 Cable TYPES ....uuiiiiiii ittt et e s 9-8
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921 Installing the Servomotor

9.1 Checking on Delivery

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

Check Items Remarks
Check 1if the delivered products are Check the model numbers marked on the nameplates of
the ones you ordered. Servomotor and Servopack.
Check for damage. Check the overall appearance, and check for damage or
. scratches resulting from transportation.
Check 1f the motor shaft rotates If the motor shaft can be smoothly turned by hand, 1t 1s
smoothly. , normal. If the motor has a brake, however, 1t cannot be

turned manually.

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.

9.2 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.

H 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.

Anticorrosive paint is
coated here.

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

Bl Storage

Store the Servomotor in the following temperature range.

® -20°Cto 60°C
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Lo _ _ R

B 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.

Bl 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 this distance at four different positions on the circumference. The

difference between the maximum and minimum measurements must be
0.03 mm (0.0012 in) or less. (Tum together with couplings.)

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

IMPORTANT If the shafts are not aligned properly, vibration will occur, resulting 1n damage to the bearings.

Bl 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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922 Installing the Servopack ~

9.2.2 Installing the Servopack .

The SGD-JJH Servopack is a book-shaped compact servo controller.

Installation Site -

Situation

Precautions

When 1nstalled 1n a control panel

;

Depending on the size of the panel, the temperature inside the
control panel may become higher than the ambient
temperature due to heat generated by internal devices. Design
the control panel size, unit layout, and cooling method so that
the temperature around the Servopack does not exceed 55°C.

When 1nstalled near a heating unit

Suppress radiation heat from the heating unit and temperature
nise caused by convection so that the temperature around the
Servopack does not exceed 55°C.

When 1nstalled near a source of
vibration

Install a vibrationisolator underneath the Servopack to prevent
1t from receiving vibration.

When nstalled 1n a place subject to
corrosive gases

Corrostve gases do not immediately affect the Servopack but
will eventually cause magnetic contactors or relays in the
reference circuits or main circuits to malfunction. Take
appropriate action to prevent COITosive gases.

Others

Avoid installation in hot or humid places, or where excessive
dust or iron powder 1s present in the air.

Orientation

Install the Servopack perpendicular to the wall as shown in

the figure. T T ?
4
The Servopack must be orientated as shown in the figure be- \J00cae66 2—'
cause it is designed to be cooled by natural convection. ”””[]U[]ﬂﬂ[][] 4
) I;:Z:]ilgesde.cure the Servo;iack through the mounting holes ﬂuuﬂrﬂﬂu@u
17
Ventilation

Figure 9.3 Installation Orientation
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Installation Method

Fin

Fan 1

F =g

50 mm (1.97 in) or more

LA

'REE=]

I
B

30 mm (1 18.n) ormore 10 mm (0 39 in) or more

50 mm (1 97 in) or more

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 side, 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 1n 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 1nstallation conditions:

* Ambient temperature for Servopacks: 0 to 55°C
¢ Humidity: 90% RH or less
e 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
Servopack Supply Voltage Capacity Output Current Power Loss
Model SGD- w A (rms) w
A3AH 200 VAC 30 042 15
A5AH 50 0.60 18
01AH 100 0.87 20
02AH 200 2.0 35
04AH 400 2.6 45
08AH 750 4.4 60
A3BH 100 VAC 30 0.63 17
ASBH 50 0.90 20
01BH 100 2.2 30
02BH 200 2.7 47
03BH 300 3.7 70
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93 1 Winng Instructions

9.3 Wiring

9.3.1 Wiring Instructions

To ensure safe and stable ope}atlon, always refer to the following wiring instructions.

Always use the {ollowmg cables for wiring the signal lines and PG feedback lnes.

IMPORTANT

Lines Cable Type Yaskawa Drawing No. Maximum
Allowable
Length
For reference tnput | Twisted-pair wires | DE9404859 3m (9.8 ft.)
For PG feedback Multiconductor B9400064 (for incremental encoder) |20 m (65.6 ft.)
- lines and senal shielded DE8400093 (for absolute encoder)
communication twisted-pair wires )
lines

® Cut off the excess portion of the cable to minimize the cable length.

For a ground wire, use as thick a cable as possible.

IMPORTANT

® At least class-3 ground (ground to 100 Q 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.

IMPORTANT

® Since the conductor of a signal cable is very thin (0.1t0 0.3 mm?2 (0.0002 to 0.0005 in2), han-
dle it with adequate care.

To prevent malfunction due to noise, take the following actions:

IMPORTANT

® 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 electric welder or electrical discharge machine. When
the Servopack is placed near a high-frequency oscillator, install a noise filter on the input side
of the power supply line.

The Servopack uses high—speed switching elements, which may cause noise on signal lines. To
prevent this, always take the above actions.

Note

IMPORTANT

Use a noise filter to prevent the radio 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.
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. 9.3.2 Cable Specifications

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)

Type Servopack Model SGD- Main Circuit Power Input Motor Connection Terminals
Terminal (R) (T) (U) (V) (W) <+
Rated Cable Spec. Rated Cable Specifications
- Current Current
’ A (rms) A (rms)

For 200 V 3ow A3AH 13 HIV 125 min 042 Use Yaskawa cable See /1042
(0 04HP) Cable Specificanions for details
50w ASAH 15 06 When using non-Yaskawa cables,
(0 07HP) check the cable current rating and
100 W O1AH 25 087 consider the operating environ-
(0 13HP) ment

Use cable sizes AWG22 to AWG18
fgg;:’ip) 02AH 40 20 (03 t0 0 89 mm2 (0 0005 to
0001 n?)
400 W 04AH 60 HIV 2 0 min 26
. (0 53HP)
750 W 08AH 110 55
(101HP)

For 100V 30w A3BH 20 HIV 1 25 min 063
(0.04HP)
50w ASBH 26 07
(0 O7HP)

100 W 01BH 45 22
(0 13HP)

200 W 02BH 80 HIV 2 0 min 27
(0 27HP)

300 W 03BH 140 3.7
(0 40HP) )
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933 Cable Types

The appropriate cables for Servopack connectors 1CN, 2CN and 3CN are shown in the following ‘

table.

Table 9.3 . Cable Specifications (2)

Control /O Signal 1CN | Cable

Connector

Use twisted-pair cable or shielded

twisted-pair wire.
Applicable Cable AWG24, 26, 28, 30
Finished Cable @16.0 mm (< 0.63 in ) max.
Dimensions
Rated Current 100 mA DC max
A (rms)

PG Signal Connector | 2CN | Cable

Use Yaskawa cable. See 10.4.2 Cable
Specifications for details.

Use shielded twisted-pair wire if a
Yaskawa cable is not used.

Applicable Cable Applicable cable sizes: AWG24, 26, 28,
30. Use AWG22 for encoder power supply
and FG hines. Use AWG26 for other
signals. These connections permit wiring
distances up to 20 m (65.6 ft.)
Finished Cable 211.6 (20.46 in.) mm max.
Dimensions
- Rated Current 100 mA DC max (500 mA DC max for power
A (rms) supply line)
Serial . 3CN | Cable Use twisted-patr wires or shielded
Communication twisted-pair wires.
Connector Applicable Cable | AWG24, 26, 28, 30
Finished Cable @7.0 mm (20.28 1n) max.
Dimensions
Rated Current 100 mA DC max
A (rms)

Note Cable selection conditions: three cables per bundle at 40 °C ambient tempera-

ture with the rated current flowing.

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

Cable Type Conductor Allowable Temperature
Symbol Name °Cc
PVC Normal vinyl cable -
vV 600-V vinyl cable 60
HIV Temperature-resistant vinyl cable 75
Note 1. Use cable with 600 V min. withstand voltage for main circuits.

2. Consider allowable current reduction ratio 1f cables are bundled in PVC or

metal ducts.

3. Use temperature-resistant cable under high ambient or panel temperatures

where normal vinyl cables rapidly deteriorate.
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X-Series Dimensional Drawings
_——
1011 SGM Servomotors

10.1 Servomotor Dimensional Drawings

10.1.1 SGM Servomotors

B SGM Servomotors with Incremental Enéoders, No Brakes

30 W (0.04 HP), 50 W (0.07 HP), 100 W (0.13 HP)

'

300+30 (11.81+1.18)

Encoder Lead
uL2854 - Encoder Plug
1 Motor Lead (Teflon wire)
' | Protective Tube AWG24 UL1828 or UL3534 -
(Black) 95 (0.2 - ——Motor Plug Y
\ '/(——“ B%
X 00016
et o Sorew
i | oo ) ©hoor TA Cross-section Y-Y
65(0 2i 33 (1 30) LM © (40 0008)
4(016) 95(037) 25 7] 40 (1 57) (B
\rﬂ 50 __'...20) © S@ -4 R
- L
3 48
— - 181
2 Y N~ ¢
c S
@® T
8 Yy |9 >
o ST
Incremental Encoder Shaft end screw hole 5_g4 3 (2.40.17)

00008) (SGM-LILIA(B)316,
¢ ) with key type only) MTG Holes

¢30h7 : ¢ K U (()):m (l 19 - uotma)




101 Servomotor Dimensional Drawings

. Model L LL LM | S QK u w T Screw | Output | Approx. | Allowable | Allowable
SGM- R Dimen- | W (HP) | Mass kg Radial Thrust
- . sions (Ib) Load Load
. N (Ib) N (Ib)
A3A[I12 |9%45 695 365 6 No key - 30 03(066) |68 (15) 54 (12)
A3BLI12 (372) {274 |(144) |(0249) (004)
A3A[14 - 14 12 2 2
B4, ] . (055) |005 |©008) |©08) .
A3AL16 N ’ - ; Tm25, ’
.| depth 5
A3BO16 020) . .
ASAI2 | 1020 [770° 440 6 No key A ’ - 50 04 (088) | 68.(15) 54(12) .
ASBLI12 (402) |(303) |(173) |(024) R ) 007) . -
ASA14 14 12 2 2
ASBLI14 (055) [(005) |(008) |(008)
. ASACL6 A4 - [M25, ,
i - ' - . depth 5
’ ASBLII6 : » (020) - ,
01A[d12 [ 1195 }945 615 |8 No key - 100 051 10) |78(17) 54 (12)
01BOI12 “470) |(372) |(242) {(©3D 013) R
01AL114 - - -114 18 3 3
01BO14 (055) 1(007) (012 |(012) -
01A[16 - M3, .
i : . R depth 6 .
01B[J16 ‘ 024)
‘ Note 1. The encoder 1s an incremental encoder. 3

2.“A” 1n the model number indtcates 200-V specifications, and “B” indicates 100-V specifications.
3. The symbol “[J” in the model number indicates the number of encoder pulses (3. 2048P/R, 5: 2000P/R).

200 W (0.27 HP), 300 W (0.04 HP), 400 W (0.53 HP)

.Encoder Lead Lo -
uL2854 30030 (11.81+1.18
35 (138
’ [‘-——'L - Encoder Plug
‘ Protective Tube z
- (Black) 06 (¢0.24) Motor Lead (Teflon wirg) - u
. \ ‘ AWG—22 Ut1 ?28 or UL35' % otor Plug 3%\ )
/{7~ 300230 (11 8111 18) < rew,
& 3 —{2[ 004 1A ; Screw
8 LL 30 01| ©° Cross-section Y-Y
' LM 3(012) ’
34 (134
(129 52 75(080) 120047 (600016) 60 (2 36)
(0 20)f} #5018 6024 i .
} — 1, QK_| @ &) ?:2076)
= . e 7 e
- : : =T W HEr> i Y]

\

]

_ 10.02 | Shatt end screw hole -
Incremental Encoder (g 0008) (SGM-CICIAB)316, 445 5 (4-40 22)
with key type only)  MTG Holes 4-R5 3

. ’ - ¢14h6 . ¢ 14 - (())()ll (l)56 - n(:xm)

.¢50h7 . ¢ 50 - (())();5 (198 - (::)mo)
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101 1 SGM Servomotors

Model - L LL-' Livl QK - U w T Screw | Output | Approx. | Allowable | Allowable
SGM- - 1 - - 1. . Dimen- | W (HP) | Mass kg | Radial Thrust
. - - . sions (ib) Load Load
e ) i ‘N (Ib) N (Ib)
02A0012 [ 1265 |965 625 |Nokey - ] 200 11(243) [ 245 (55) 74 (16)
02BOI2 | @98 [(380) - [ (246) . ) 027) -
02ATI14 200079) |3012) [5020 |s5©200 | . ) ) -
02B014- R I . - I
02A0016 | - . i ) M5, o .
| S B depth 8
0280016 | 3 v (031) )
fo3O12 [1545 “[1245 905 |Nokey: i 30 (17375 245(55) |74(16)
03014 | 698 | 490 |B36) [500079) [3012) 5020 [50200 | . |©@4 | L -
0380116 |. : o M. B
. ' depth 8 -
) . (031)
04AC012 | 1545 |1245 |905 |Nokey - - -k 400 _[17375) [245(55) | 74(16)
04aCI14 | 608 |(490) 1B S6) 50079 T3(012) [50200 [5(020) 053 : -
o4ADNl6 | . f - S ] MS, . R
| - depth 8 B . . - . .
031) » }

Note 1 The encoder 1s an incremental encoder. = _ :
2.“A” 1n the model number dicates 200 V-specifications, and “B” indicates 100 V-spemﬁcatloné
3. The symbol “[]” in the-model number indicates the number-of encoder pulses (3: 2048P/R, 5: 2000P/R) : -

750 W (1.01 HP) ' o S

EncoderLead  300+30 (11 81+1:18)’, -
UL2854 S

=

/_ Encoder Plug

Protective Tube
(Black) ¢6 (¢0 24)

‘- - Sy
/ Motor Lead (Teflon wire) B .
AWG20 UL1828 or ULE53
~d | - —-—MotorPlug . B
\“\ /556530 (11 812118 ghas Screw
- /185 (7 28) - o

T Cross-section Y-Y
- 145(571) 40 (157) -
- Y T 11(437) [©]00.04 |A]
34(134) 3(012) (90 0016)
- -1104(041) 15 (059) -
- REL .
oxfRi | - - . s3I QK (p0e1)
- 3. N ; Q1
7(028) l © 690 (43 54)
Rivi® B ; v R 5

]
70h7.

Y
a» | ™35 (1 38) g
_ 7 - - B | -
B (71002) 4474-0028) shattend  4.Rg2

. - Incremental Encoder {00008) MTG Holes screw hole
: ¥ T o 0 (SGM-08A316,
.- - - ¢16h6 : ¢_ 16 - oon (l) 64 - umm) with key type
i 4 only)
- . 0 0
¢70h7 TP 0 —oow (278 - oon2




10 1 Servomotor Dimensional Drawings

Model QK V) w T Screw Output Approx. | Allowable | Allowable
SGM- Dimen- W (HP) | Mass kg Radial Thrust

sions (Ib) Load Load

N (Ib) N (Ib)
08A[112 | No key 750 (101) |34(750) |392(88) 147 (33)
08A[]14 | 30 3 5 5
08a0I6 |1 18) | (012) 1(020) (0200 Fys~g
8(03n

Note 1. The encoder 1s an incremental encoder.
2. “A” n the model number indicates 200 V-specifications

3. The symbol “[1” 1n the model number indicates the number of encoder
pulses (3: 2048P/R, 5. 2000P/R)

Motor and Encoder Plugs (For 30 W (0.04 HP) to 750 W (1.01 HP))

Motor Plug Motor Wiring Specifications
98(039) Plug 172167-1 (AMP) 1] Uphase Red
' Pin- 170360-1 or 170364-1 2 | V phase White
g T @ Connected to 3 | Wphase Blue
=| o @[ Cap: 1721591 4| FG Green
Flo Socket: 170362-1 or 170366-1
Encoder Plug Incremental Encoder Wiring Specifications
14 (055
T R W T chameroup | Bie
Connected to 2 | A channel output Blue/Black
g|la @3 Cap: 172161-1 3 | B channel output Yellow
e|e @6 Socket 170361-1 or 170365-1 4 | B channel output Yellow/Black
e DA [E 5 | C channel output Green
6 | C channel output Green/Black
7 | 0V (power supply) Gray
8 | +5 V (power supply) | Red
9 | FG (Frame Ground) | Orange
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101 1 SGM Servomotors

B SGM Servomotors with Incremental Encoders and Brakes

30 W (0.04 HP), 50 W (0.07 HP), 100 W (0.13 HP)

300430 (11 811 18)
T 35(138)

.~ Encoder Plug

/ Motor Lead (Teflon wire)
Encoder Lead AWG22UL1828 or UL3534

UL2854 N _~MotorPlug U
(@ack) 48 6024 —
lac
! | 300430 (11 811 18) 3{?
: i} oot &) Screw
[ L soeg| (09018 Cross-section Y-Y
e LM . elsoo2 JA]
b3(130)_, LB M 25 () 698)[ —(e20008] 37
85 5(320) ©
(026) QK ln) | ¢46(0181)
RIS ¢
- 1
8 | | A =
5 ¥ ;
. 3 P h4 3
\ \ (0 l Shaft ;nd screw hole
Incremental Encoder Holding Brake - ﬁgh:;lg’!blgg)mf& 2-¢4.3 (2-¢0.17)
(De-energization Operation) MTG Holes
Voltage: 90 VDC, Dissipated
current (Reference). 0 08 A . 0 0
Brake Holding Torque ¢30h7 . ¢ 30 - oo (l 19 - nmﬂx)
= Motor Rated Torque
Model L LL LM | LB S QK V) w T Screw | Output | Approx. | Allow- Allow-
SGM- ) ’ Dimen- | W(HP) | Mass | able Ra- able
’ sions kg (Ib) dial Thrust
. Load Load
N (Ib) N (ib)
A3AJI2B | 1260 | 1010 |365 -|315 |6 No key 30 . |06 68 (15) 54 (12)
A3BC12B (496) |(398) | (144) }(124) |(024) (004) (132)
A3A[I14B | 14 127 |2 2
A3B[]14B ‘ (055) | (005) | (008) |(008)
A3AJI6B - M25,
depth §
A3B[116B (020)
ASAJI2B | 1335 | 1085 |440 315 6 No key --- 50 07 68 (15) 54 (12)
AsBO12B (526) |(427) | (173) | (124) |(024) 007) (154)
A5A[14B 14 12 2 2
ASBL]14B (055) | (005) | (008) | (008)
ASAII6B M25,
depth §
A_SBEIIGB (020)
01A[JI2B | 1600 | 1350 |615 405 8 No key - 100 08 78 (17) 54 (12)
01BOJ12B (§30) (531 | (242) |(159) |©3D) (013) (176)
01ACJ14B° 14 18 |3 3
O1BL]14B 055) | (007 [(O12) |(012)
01A[J16B M3
depth 6
0iBJ16B 024

Note 1 The encoder 1s an incremental encoder.
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. 2.“A” in the model number mndicates 200 V-specifications, and “B” indicates 100 V-specifications.
3. The symbol “[J” in the model number indicates the number-of encoder pulses (3. 2048P/R, 5: 2000P/R).

Dimensional Tolerances

Model SGM- Shaft-end Dimensions [mm (in)] -
. [ C .

< T A3AOI2B ) 0. .
A3BDIZB . 6 .—,(Hx)u (0'24_— 0‘()()()3) - i ) -
A3ACI14B . S
A3BLII4B - - . i ( .
ASALII2B o o :
e 6 — oo (024 - gien)

ASA[J14B

. ' ASBCI14B ’ ’ g )
01AI2B

_ 8 _ (o 32_ ) o :
. OIBDIZB (N)ﬂ) ()l)()(l«t ,

0IACII4B .

01BO114B ] - - =0 -

200 W (0.53 HP), 300 W (o 40 HP), 400 W (0.27 HP)

. ® . EncoderLead -
N - uL2ss4 - 300430 (11 811 18) . .
- 35 (138)
- | . / Encoder Plug

Lead (Tell R
A\?ngzeau(agso:; ﬁl{:ea)saft\ % / Motor Plug * ‘ID\
]
Protective Tube — 3%_‘ ¢
$8760'26) ~ / f-_L439°*3°(" 811118) ) N~ Screw
L LL ] 30(1 18 (00016) _ Cross-section Y-Y
. ) 395(156) | LM - . —1[004]A] -
34(134) T012)
25 | - 12(04Tmt [Ohoos 1A]
Brake 6 (0 24) -t (40 0016)
Jill Lead - -l K
. @ 4 A - - : )
4 N
- - - - . L
- i i } :
S : : Y -
) - 070 0276) | =P
< e ‘ L
| | N Holding Brake - . e ls Shatt end screw hol ) / \
ncremental Encoder  (pg.gnergization Operatlon) (0 0008) (SGM-LICIA(B)3168, 495 5 (460 22) 4-R53
Voltage: 90 VDC, Dissipated current _ with key type only) ~ MTG Holes .
(Reference): 01 A . T "
. Brake Holding Torque @l14h6: @ 14 _oonr (()56_'00004)
N = Motor Rated Torque

PSOKT : @ %0 - guus (198- o‘Imo)
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(De-energization Operation)

Voitage: 90 VDC, Dissipated current (Reference): 0.15 A
Brake Holding Torque
= Motor Rated Torque

¢

. _
101 I SGM Servomotors
Model L LL LM QK U w T' Screw | Output | Approx. | Allowable | Allowable
SGM- .- . Dimen--| W(HP) | Mass Radial - _Thrust
sions -1 kg(lb) | Load Load
N (Ib) N (Ib)
02A[012B | 166 0 1360 | 625 No key - 200 ., |16- 245 (55) - 74 (16)
02B0012B (654) | (535 ) (2 46) 027) (353)
02A0J14B 20 3. . |s. 5
02ALI14B ©79-1012)- [(020) - }(020)
02AC116B T T Ims,
) depth 8 -
02AC116B i 030 |- .
03B[12B | 1940 1640 |905 No key . - 300 22 - |245(55) 74 (16) -
o3BLaB | 769 [646) |356) 55 3 5 3 ©40) |@485)
03BLII6B ©79) [©012 [©020 020 [Gs o
’ depth 8
031)
04A[J12B Nokey .. --- 400 22 . | 245 (55) 74 (16)
-[osami14B 20 |3 5. |5 053 1485
04AL116B ~ 079 |(012). (020), (0 20) MS, s
- depth 8 g
(031)
Note 1 The encoder 1s an incremental encoder.
2.“A” 1n the model number indicates 200-V-specifications, and “B” indicates 100 V-specifications
3. The symbol “[J” in the model number indicates the number of encoder pulses (3. 2048P/R, 5. 2000P/R).
750 W (1.01 HP) —
SEZ%%?" Lead‘ 300+30 (11 8111 18 ) ’
- ! 35(138) - Encoder Plug .
Molo; Lead.('i'e‘ﬂon wire) - = . - Motor Pl U
AWG22 UL1828 or P Tabe 300:30 (11 8121 16) / 0 ug
UL3534 (Black) " —% AR =
6 (40 24 e
- M) 00076 - Screw
- | 1895(746) 40 (157 Cross-section Y-Y
T 111 (4 37) 3 (0 12)
- 34134 { 45 (175) [+ .15(059) o .
Als2 - 8051 okl S
(020) 2
‘ 2=
- y 5% »}90 (03 54)
- K4
T3
N ] \- - N\ . [71002] 4-¢7 (4-60.28)
Incremental Encoder Holding Brake (00008) MTG Holes 4-R8.2

Shaft end screw hole
(SGM-08A316B, with key
type only)

16K : ¢ 16 ~oon (064 - o)

¢60h7 . ¢ n - (())mo (2 78 - n(:xnz)
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Model QK u w T Screw Di- | OutputWw Approx. Allowable Ra- Allowable
SGM- mensions (HP) Mass kg (Ib) dial Load Thrust Load
N (Ib) N (Ib)
08A[112B | No key --- 750 (1 01) 43(948) 392 (88) 147 (33)
08A[JI4B |30(118) [3(012) |5(020) |5¢020)
08A[J16B M5 depth 8
©03n

Note 1. The encoder 1s an incremental encoder.
2. “A” 1n the model number indicates 200, V-specifications.

3. The symbol “[J” 1n the model number indicates the number of encoder
pulses (3. 2048P/R, 5 2000P/R).

Motor and Encoder Plugs (For 30 W (0.04 HP) to 750 W (1.01 HP))

Motor Plug Motor Wiring Specifications
" .98(039) . 1 | U phase Red
- Plug. 172168-1 (AMP) 2 | Vphase White
s T= / Pin 170360-1 or 170364-1 3| W phase Blue
< |27,
e S,I: el Connected to 4] FG Green
42 @EE Cap. 172160-1 5 | Brake terminal Red
Socket 170362 -1 or 170366-1 6 | Brake terminal Black
Encoder Plug Incremental Encoder Wiring Specifications
14 (0 55)
l“_‘l 1 | A channel output Blue
Plug: 172169-1 (AMP) 2 | Achannel output Blue/Black
gls [D@ @ Pin: 170359-1 or 170363-1 3 | B channel output Yellow
°ls| OEE 823"‘199;1"6‘1"_1 4 | B channel output Yellow/Black
17 e Socket. 170361-1 or 170365-1 5 | C channel output Green
6 | C channel output Green/Black
7 | 0V (power supply) Gray
8 | +5V (power supply) | Red
9 | FG (Frame Ground) Orange
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1011 SGM Servomotors

T s

v-

30 W (0.04 HP), 50 W (0.07 HP), 100 W (0.13HP) -

300430 (11 81x118) _,

Motor Lead (Tefion wire)

|§5‘1 38) |

. SGM Servomotors with Absolute Encoders, No Brakes

7 / Encoder Plug _ -

. . Motor Plug

1.
) / AWG24 UL1828 or UL3534 e -
Encoder Lead S .3 |F_ -
uL20276 -~ ) . — s || Screw
| = - LL 25 (098 . Cross-section Y-Y
. T 56(220) _LM © '
7 (028) [ 4(016) 5(037 £ | (e00008) 40(157)  4-R37
3 IS - 5(020) ngg 6 :
| )
25 7/ (0181) ~
- IR 15
} 053 (¢2.09) (00%8) 1] = g
; I_x 2 g
- — - - : N S 10.0217] Shaft end screw hole '
- Absolute encoder (0 0008) (SGM-LILLIA(B)W1S, 2‘¢4 3 (2-90 17)
- withkey type only) , MTG Holes
. $30K7: ¢ 0 —am (115 (Ii.,m)
Model L LL LM S QK U w T Screw | Output | Approx. | Allowable | Allowable
SGM- . Dimen- | W(HP) | Mass Radial Thrust
T - sions kg (ib) Load Load
o N (Ib) N (Ib)
A3AW12 [1175 [925 [365 |6 No key 30 (004) [ 045 68 (15) 54 (12)
3Ewiz | 463) |(364) [(144)-[(029) ] 099)
A3AW14° " 14 12 2 2 Do
A3BWIa (055) | (0.05) [(008) |(008)
A3AW16 o M2,
depth 5
A3BW16 ] ) (020)
AS5AW12 [1250 |1000 }440 |6 No key - 50(007) |055 68 (15) 54 (12)
Ewiz 1492 |39 |(173) |(©24) : (121)
ASAW14 14 1.2 2 2
ASBW14 (055) | (005)|(008) |(008)
ASAWI6 - ' M25,
depth 5
ASBW16 (020)
01AwW12 |1425 [1175 [615 |8 No key 100 065 78 (17) 54 (12)
oBwiz (-6 |(463) [(242) | (031). 013) |43
01AW14 14 18 3 3
O1IBW14 (055) |(0.07) |(012) | (0.12)
01AW16 ) M3,
depth 6
01BW16 (024)

-Note 1. The encoder 1s a 12-bit absolute encoder 1024 P/R.
2.“A” 1n the model number indicates 200 V-specifications, and “B” indicates 100 V-specifications.
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10 1 Servomotor Dimensional Drawings

*

Dimensional Tolerances I ) : ) .

Model SGM- Shaft-end Dimensions [mm (in)]
. - - s

A3AW12 - 0 ( 0 )

6 _ 0.24 _ .

A3BW12 0008 00003 :

A3AW14 .

A3BW14 -

AS5AW12 o ( ) = - : )
6 - 0.24 _

ASBW12 70 oo "‘“*’f .

ASAW14 . T

A5BW14

01AW12 4 0 - . B R . - .
8 - oo, (032 - o) : :

01BW12 0009, oon04) .

01AW14 | ) .

01BW14 ‘ . ) . . )

200 W (0.27 HP), 300 W (0.40 HP) {100 V Only), 400 W (0.53 HP) (200 V Only) - -

300430 (11 8111 18)

Encoder Lead a] Encoder Plu .
UL20276 =; : e 9 . -
-t Motor Lead (Teflon wire)* - Motor Plug‘ . N -
AWG24 UL182 = .- u
orUL3s34 (77 Iaoo&som 811 18) g*:
- | . - Screw
i 1L - 30 (1 18) (0 0016)
- 55 (2 17) LM {L[004 Cross-section Y-Y
B 850039 —t— 75 204 IB02)  GRroay
. m (0 30) 6(024) . (40 0016)
P I - ade |
T T ; .
Y 1=
- 70
Hllp== o
' 1
N Y -
N mm N 4-955
_ . ; 05
Absolute encoder © 0008) %’é&?ﬁﬁ-ﬁsm"éf (4-0022) Y 4 oc o
- ) - o with key type only) MTG Holes
’ © @14h6 : @ 14" oou ((H(\ - (mm)
' ' "
., i . ¢50h7 : ¢ 50 - o02s ( 198 - oomn)
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X-Series Dimensional Drawings

o L
1011 SGM Servomotors
Model L LL LM QK U w T ~| Screw | Output | Approx. | Allowable | Allowable
SGM- Dimen- | W (HP) | Mass kg |. Radial Thrust
- B sions . (Ib) Load Load
i N (ib) N(Ib)
02AW12 1475 |[1175 |625 Nokey- ~ _ - 1200 |12@e65) |245(55hH [740017)
02BW12 - (581) 1(463) |(246) 027 . :
02AW 14 20 |3 5 5 i .
02BW14 079 (©12) (020) (020) . -
02AW16 MS, |
- - —- depth 8
02BW16 B 031 -
03AWI2 1755 1455 [905 | Nokey - 300 .. |18@397) [245(551D) 74 (17)
03BWI12 ©691) [(573) | (356) (040)
03AW 14~ 20 |3 5 5 B .
03BW14 079 |(012) 020) (020) ) i
03AW16 : ; MS, )
depth 8 .
03BWI16 o3 4 - .
04AW12 1755 1455 1905- No key - - -400 18(397) |245(51) |74(17)
04AW 14 691) [(573) |(356) 20 3 5 5 (053)
04AW 16 079 (©12) (020) (020) M5,
) g ’ s ’ < | depth 8
031)
Note 1 The encoder 1s a 12-bit absolute encoder 1024 P/R -
2.“A” 1n the model number mdlcates 200 V-spec1ﬁcatlons, and “B” mdxcates 100 V-specifications
'~ 750 W (1.01 HP)
- 5 ) . 0)
Encoder Lead
UL2854 3oo+30(11 8111 18) } Encoder Plug ;i:
. / . 'T Screw
; Cross-section Y-Y
f
(] RS o
. Protscnve Tube ; - | 300+30 (11 811 18) .
(Black / ,——-—-I )
! ¢5‘¢°24) ﬁj 206 (8 1) H1[004 Ja] 0 0016) Shatt ond scrowh
o [ 166 (654) 40(157) (SGM-0BAW16, i
552 17) ! 111 (4 37) ©]50.04 4] key type only)
101038) ! X 044 PO 3(012) 00 0016) 80 (3 15)
8(031)
1 (1] 9K _|
| T
. 2 =
=18 g
H Y 90
I (635 43)
nmz A /
Absolute Encoder /
0 0 (00008) 4-97 (4-90.28)
- ¢70h7 . ¢ 70 - 00% (2 78 - ()mll) MTG Holes 4-R8 2
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10 1 Servomotor Dimensional Drawings

Model QK U w T Screw | Output | Approx. | Allowable | Allowable
SGM- Dimen- | W (HP) | Mass Radial * Thrust
sions kg (Ib) Load N Load N
(Ib) (Ib)
08AWI12 | No key - 750 35 392 (88) 147 (33)
08AW14 |30 3 s 5 aon 172
08AWI16 (118) 012) (020) |(020) Ms,
depth 8
031
N Note 1. The encoder 1s'a 12-bit absolute encoder 1024 P/R

2. “A” 1n the model number indicates 200 V-specifications.

Motor and Encoder Plugs (For 30 W (0.04 HP) to 750 W (1.01 HP))

Motor Plug Motor Wiring Specifications
Plug 172167-1 (AMP) 1| Uphase Red
Pin. 170360-1 or 170364-1 2 | V phase White
3 | Wphase Blue
Connected to 4| FG Green

Cap 172159-1
Socket: 170362 -1 or 170366-1

Encoder Plug Absolute Encoder Wiring Specifications
. Plug: 172171-1 (AMP) ’ 1 | Achannel output Blue -
[H] Pin: 170359-1 or 170363-1 2 | Achannel output White/Blue
DEBEE / Connected to
& o Cap: 172163-1 3 | B channel output Yellow
Socket. 170361-1 or 170365-1 4 | B channel output White/Yellow
(12 (2 hs) e] i) :
5 | Z channel output Green
. 6 | Zchannel output White/Green
7 | 0V (power supply) Black -l
8 | +5V (power supply) | Red
9 | FG (Frame Ground) | Green/Yellow
L 10 | S channel output Purple
11 | S channel output White/Purple
«| (120 | (Capacitor reset) (Gray)
13 | Reset White/Gray
14 | OV (battery) White/Orange
15 | 36V (battery) Orange

10-13

* Terminal to discharge capacitor before ship-
ment Do not use

-



T-Series Dimensional Drawings

101 1 -SGM Servomotors

.M SGM Servomotors Wwith Absolute Encoders and Brakes

3

- 30 W.(0.04 HP), 50 W (0.07 HP), 100 W (0.13 HP) -

- 300430 (11 8121 18) ' / Encoder Plug )

*” Motor Lead (Teflon wire) “Motor P_IUQ

AWG24 UL1828 or UL3534 - / 4 -
Encoder Lead - Protective Tube (Black) - =] . — F3 #
UL20276 ) - 950020) //; F300i30 118121 18) T Screw
- . AR & /“‘IL -élﬁili] © 0016) ) .
) - - i 1L 25 (098 Cross-section Y-Y .
i N 7(028) 56 (2 20) Te Ll [ M b= - - )
. - - A Srake o A @ | -eoooos) 4-R3.7 )
_ ~F Lea 5 (0 20)- |_Q_lg! 046 .
| 4 (91.81) -
. ) 25 (0 098) i e
' . P E—— -—H [= . pd
- _-¢5{5 ($2.09).| T~ ) & ) s
o .- L - ) ! I B N DD = ¢ N
. T EP N  Holding Brake _ [002}/] (()__()_Ot)g)‘aﬂ end screw hole 2-¢4 3 (2-¢0 17)
) T & Absolute Encoder (Pe-energization Operation) -(SGM-LIUJA(B)W16B, MTG Holes
Pl t- Voitage 90 VDC, D dcurent  With key type only)
T - (Reference) 008 A - -
*  Brake Holding T ’
=r;°<:°r; a;:?:l T:’r::: @30hT7 : ¢ 30 - ooz (I 19 - o‘:mx)
Model L LL LM |-LB S QK U w T~ | Screw | Out- | Mass | Allow- | Allow-
SGM- ~ K R - Di- |putW .| kg able able
. men- | (HP) (ib) | Radial | Thrust
- sions ‘. Load Load
N - . N(b) | N(b)
A3AﬂNlZB-_I49O 1240 365 315 |6 No key --- 30 075" | 68(15) |54(12)
A3BWI2B | 8D [(488) | (144)..1 (124) 1(024) ©04) | (165
A3AW14B - {14 12 2 2
A3BW 4B R (055) {(005) |(©08) |(008) -
A3AWI16B - . M25,
depth §
A3BWI6B ) . B 020)
ASAWI2B | 1565 1315 440 315 6. No key . - 50 085 68 (15) |54(12)
ASBWI2B 616) [(518) [(173).1(124) |(024) | 007 |(8N - .
ASAW.14B N ' {14 12 2 .12
ASBW14B - (055) |(©O05) |(©O08) ](008)
ASAWI6B |~ M25,
- depth 5
A5BWI16B (020)
0lAWI12B 1830 1580 |615 405 8 No key --- 100 095 78(17) |54(12)
- [01BWI12B (720) |(622) |(242) |(159) |©3D 013 1209
“Toraw1aB 14 TERE 3
0IBW14B (055) {©07) [(012) |(012)
01AW16B - M3,
depth 6
0IBWI16B - 024)

Note | The encoder 1s a 12-bit absolute encoder 1024 PIR.
2.“A” 1n the model number ndicates 200 V-specifications, and “B” indicates 100 V-specifications.

10-14



10 1 Servomotor Dimensional Drawings

Dimensional Tolerances

Model SGM-

Shaft-end Dimensions [mm (in)]

S

A3AW12B

A3BWI12B

A3AW14B

A3BWI14B

0

0
6 - 0008 (0-24 - (l(K)()'i)

AS5AWI2B

A5BWI12B

A5AW14B

ASBWI14B -

0
6 - 0008

0
(0-24 - oqma)

01AWI2B

0IBWI12B

01AW14B

0I1BWI14B

0
8 _ 0009

0
(0-32 - u(xm4) )

v

200 W (0.27 HP), 300 W (0.40 HP) (100 V Only), 400 W (0.53 HP) (200 V Only)

Encoder Lead
UL20276

Voltage 90 VDC, Dissipated current

(Reference) 01 A
Brake Holding Torque
= Motor Rated Torque

10-15

Encoder Plug
- Motor Lead (Teflon wire) Motor Plu y
[ AWG22 UL1828 or UL353 pd 9
1| Protective Tube (Black) '/ 300430 (11 B1£1 18) 3 Screw
96 (0024) — =
: 1L 0 & Cross-section Y-Y
. 55(217) 395 (156) LM L] 0.04]A] (0 0016)
3(0 12 a
85033 | Brake || 120047, 13012
Lead 6(024) &
- ©
Y _
8
- b F o
¥ g
\ .
Holding Brake [0.02 | 7] .
Absolute encoder {De-energization Operation)  (© %098)  Shaft end screw hole (4-g1

(seM-uDA(B)wws,g:}g E.f,’.‘;’s 4-R53
with key type only) :

¢]4h6 . ¢ 14 - ((:on (056 - ooutxu)
¢50h7 H ¢ 50 - (?025 (ws-_ oomm)



X-Series Dimensional Drawings

]
1011 SGM Servomotors
Model L LL LM QK U w T Screw | Output | Approx. | Allow- | Allow-
SGM- Dimen- | W(HP) | Mass kg | able able
- sions -(Ib) Radial | Thrust
N Load Load
N (Ib) N (Ib)
02AW12B 1870 1570 625 No key - 200, 17(75) | 245 74 (17)
02BwizB | (736) [(618) (246) 027 - (551)
02AW 14B 20 3 5 5 ’
02BW14B 079 012) (020) (020)
02AW16B - MS, - -
- . | depth 8
02BW16B ' 031
03BWI2B |[2150 1850 905 No key . B --- 300 23(507) | 245 74 (17)
03BWI6B - ’ 079 |01 {©200- [(020) =
) depth &
030
04AW12B No key - 400 2 'i (507) | 245 74 (17)
04AW 14B 20 3 5 s MS, 053 G35
079 012 020) "~ | (020 depth 8 o -
DIAWIGE 079 012) 020) (020) (0%1)

Note | The encoder 1s a 12-bitabsolute encoder 1024 P/R. *

2.“A” 1n the model number indicates 200 V-specifications, and “B” indicates 100 V-specifications

750 W(1.01 HP) -~ -

30030 (11 8141 18) |

|35!138! |

/ Encoder Plug

_Encoder Lead UL20276
Motor Lead (Teflon wire) ~ y
| AWG20 UL1828 or UL3534 / Motor Plug
4 N L '
: 'l  Protective Tube (Black) /- JECE— 30030 (11 8111 18)
|| eswo29 250 5 (9 86) (110,04 al(0c0t6)
2105 (8 29) 40 (157)
55 (2 17) 445 (175 111 (4 37) 3(012)
10(0 39) Brake 15 (0 59)
' 8(031)
1 | Lead r ) QK
- Y
4 F
T
- - —F 3] N
Ry
T 2 E
ssBe | |§
Ab E d \ Holding Brake A
solute Encoder (De-energization Operation) )

Voltage 90 VDC, Dissipated current
(Reference) 015 A

Brake Holding Torque
= Motor Rated Torque

10- 16

Cross-section Y-Y

Shaft end screw hole
(SGM-08AW16B, with

z %?\ Screw

¢6h6 : ¢ 6 - ('l)ms (() 2 - o(:xm)

PTONT : ¢ 0 - som

A 80 (3 15) key type only) .
($0 0016) F 090 (63 54) -
(2]
£
4
2
& N ® 1
4-97
(4-¢0 28) -
MT’(‘SJ Holes 4-R8.2
(1]
278 - omn)




10 I Servomotor Dimensional Drawings

Model QK U w T Screw |.Output | Approx. | Allow- | Allow-
SGM- Dimen- | W(HP) | Mass able able
sions kg (Ib) | Radial | Thrust
Load Load
. N(lb) [ N(ib)
08AWI12B | No key - 750 45 392 (88) | 147 (33)
0BAWI4B [30(118) |3(012) [5(020) |5(020) aon  1092)
08AW16B M5,
depth 8
03D

Note 1. The encoder 1s a 12-bit absolute encoder 1024 P/R.

2. “A” n the model number indicates 200 V-specifications

Motor and Encoder Plugs (For 30 W (0.04 HP) to 750 W (1.01 HP))

Motor Plug

~E_
LEE

Encoder Plug

z

El=E
BB

Bl
EIEE

@
(9
bs

Plug: 172168-1 (AMP)
Pin 170360-1 or 170364-1

n@E

Connected to
Cap- 172160-1
Socket 170362 -1 or 170366-1

Plug 172171-1 (AMP)
Pin: 170359-1 or 170363-1

Connected to
Cap 172163-1
Socket: 170361-1 or 170365-1

10-17

*

Motor Wiring Specifications

1 | Uphase Red
2 | Vphase White
3 | W phase Blue
4 | FG Green
5 | Brake terminal Red
6 | Brake terminal Black

Incremental Encoder Wiring Specifications

1 | Achannel output Blue

2 | Achannel output White/Blue

3 | Bchannel output Yellow

4 | B channel output White/Yellow
5 | Z channel output Green

6 | Z channel output White/Green
7 | OV (power supply) Black

8 | +5V (power supply) | Red

9 | FG (Frame Ground) | Green/Yellow
10 | S channel output Purple

11 | S channel output White/Purple
(12) | (Capacitor reset) (Gray)

13 | Reset White/Gray
14 | OV (battery) White/Orange
15 | 36V (battery) Orange

* Terminal to discharge capacitor before ship-
ment. Do not use.




X-Series Dimensional Drawings

10 1 2 SGMP Servomotors

10.1.2 SGMP Servomotors

B SGMP Servomotors with.Incremental Encoders, No Brakes

100 W (0.13 HP)

- 300+30 (11 81+1_18)

Encoder Lead UL2854
(35) (1 38) Encoder Plug
/s : _
/o " ' -
Motor Lead - R
(35) (1 38) . Motor Plug - *__, -
R e /7 sir Screw
V7 30030 (11 8121 18) ) Y -
78 /———_i-l Cross-section Y-Y )
LjLL] 25098) 1055042 60x60 2 38 x2.36), Hox Nut 14 (0.55)
szom | H TIMC T—T ool 7eE /
6 (024) 4-R5.3 Y
Sealant N 3(012) (00016)
N I8 _ —l©le004{A] i - 18 (0 71) max
1] ) (¢0 0016) i

- . . 1T - A 5] )
R % 670 (0276) ~{ /

QK! ©
Xl w
_ [fg| _ \|
T Y3S
E Y | [~
L £ / :J
4 Al
- ’ Shaft end screw hole -
Izrg:;gn‘;c/egtal Encoder 0.0z | (SGMP-01A(B)316. 4-95 5 (4-¢0.22)
> {0 0008) ' with key type only) MTG Holes
i : $SOKT = ¢ 0 — aus (194 - o) “
Model L LL LM |- S _ QK U w T Screw Out- | Approx. | Allow- | Allow-
SGMP- - i . i R dimen- | putW | Mass kg | able able
- sions (HP) (Ib) Radial | Thrust
Load | Load
-- N (lb) | N(Ib)
01A312 |82 57 425 8 (031) | No key - 100 07(154) |78 (17) |49 (1D)
oiB31z |32} @24 (6] N 013) -
01A314 v - - 14 18 3012) |3012)
01B314 055 |07
01A316 . M3,
. - ) depth 6
01B316 - ) 024)

Note 1. The encoder 1s an incremental encoder 2048 P/R
2.“A” in the model number indicates 200 V-specifications, and “B” indicates 100 V-specifications
3. The quoted allowable radial load 1s the value at a posttion 20 mm (0 79 1n.) from the motor mounting surface.

4. Conforms to “IP55” protective structure (except connector and output shaft faces).
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101 Servomotor Dimensional Drawings

. ' . Dimensional Tolerances _ :
. Model SGMP- Shaft-end Dimensions [mm (in)] )
s

01A312 0 0

——18 _ows (032 )
01B312 Q009 00004

) 01A314 -

01B314
01A316 . .
01B316 : - R ’ :

200 W (0.27 HP), 300 W (0.40 HP) (100 V Only), 400 W (0.53 HP) (200 V Only)

prem—

. 300430 (11 8111 18) . ) U
. _ Encoder Lead-UL285 135) (1 38) E '
ncoder Plug
’ ' / ) _' B%
LA _ Screw

Motor Lead // (35) (1 38) / Motor Plug
UL2464 = . - Cross-section Y-Y
300130 (11 811 18)
8250032 | U f s B0XB0(315x315) / Hex Nut 14?0.55_)
00016, =
Sealant LM ( ) 21(083) £
20) e
s2l0z0) P30 12) ©
14 (0 55) = = (90 0016) T e )
- (o3l * QK| & « -4 « . - . ’
o gr ~ 980 (3 54) 4
£ R
o e g
. 5 .
1 5 ]
/ Al . -
S omental Encoder 71 50r] 4-07 (4-00.28) MTG Holes
(0 0008) - Shatt end screw hole

0 0 (SGMP-LICIA(B)316,
P14h6 : @ 14 _oon (oss- mxxn) with key type only)

‘ ‘ @T0h7 : ¢ m - o0 (2 7 - u(:mz)
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Z-Series Dimenstonal Drawings

1012 SGMP Servomotors

Model L-| LL LM QK u w T Screw | Output | Approx. | Allowable | Allowable
SGMP- X ) dimen- | W (HP) Mass Radial Thrust
. T sions- - kg (Ib) Load Load
; N (Ib) N (Ib)
02A312 |92 62 48.1 No key - - 1200 |14 - 1245 (55) 68 (15)
02B312 | (3:62) (2.44) | (1.89) ‘ - ©027)- -(3.09)
02A314 16 3 5 5 - o
02B314 ) (063) . (0.12) 1 (0.20) | (020) T -
02A316 - : o M35, depth ' )
02B316 | ' 8(0.3D
03B312 | 112 82 68.1 No key . - 300 2.1
03B314 (4.41) | (323) | (2.68) e 3 5 5 ) 0.40) | |(463)
03B316 IE - [(0.63) [(0.12) | (020) | (0.20) ['m5, depth
8 (0.31)
04A312 Nokey . - 400
04A314 e [3 [5..15 | - |©» |- -
04A316 | - [063) |©12) [020) [020) [5 geptn |
L - 18(0.31) -
Note 1. The encoder 1s an incremental encoder 2048 P/R. I ’ )

2.“A” 1n the model number dicates 200 V—spec1t1catlons and “B” indicates 100 V-specmcatlons
3. The quoted allowable radial load 1s the value ata position 25 mm (0.98|n.) from the-motor mounting surface.

4. Conforms to “IP55” protéctlve_structure (except connector and output shaft faces) i
.- T 750W@{1.01HP) . - - .

- . 300130 (11 811 18) ~
Encoder Lead UL2854 |

‘ " :-Encod;ar Plut
_— 9 .
Motor Lead UL2464 ;f: ‘1\
T

: (35) (1 38) /Motor Plug . ~ Screw
,|300130(1181:t1 18) Cross-section Y-Y .

1215 (4 78)
= 815 (321) 40 (1 57) }
& 66 7 (2 63)
el iry s LLl 004 [A] 0x 1204 72xary HEX-NUt17 (067)
o % (00016) o
Sealant 105 35 - ~
A ©041) ©14) Z]oo2 | -4-R6 & )
- A (0 0008) cx
— - T 8E
“ L o075 |
QK ¢145 (95 71)
T !‘! - i '_E
- s _
L_ -
B I
+H d R
/ Ols00d ] / /
Incremental Encoder (60 0016) Shatft end screw hole 4-610 (4-00.39) MTG Holes
2048P/R (SGMP-08A316, with .

¢|6/’l6 . ¢ 16 - ((I,()II (0 64 - (;:ulu) key type only) ) .

¢l 10h7 : ¢ 1o - :(m (4 37 - o‘:mu)
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101 Servomotor Dimensional Dl:anngS

Model QK V) w T Screw Output | Approx. | Allowable | Allowable

SGMP- dimensions | W (HP) | Mass Radial Thrust

kg(lb) | Load N(Ib) | Load N

(Ib)
08A312 | No key 750 4.6 392 (80) 147 (33)
08A314 |22 3 5 5 ) (Lo1) (10.14)
08A316 | (087) |(0.12) }(0.20) (0.20)_ MS, depth 8 :
(0.31)

Note 1. The encoder 1s an incremental encoder for 2048 P/R
2. “A” 1n the model number indicates 200 V-specifications..

3. The quoted allowable radial load 1s the value at a position 35 mm (1.38 1n.)
from the motor mounting surface.

4. Conforms to IP55 protective structure (except connector and output shaft
faces).

Motor and Encoder Plugs (For 100 W (0.13HP) to 750 W (1.01HP))  [RAY

Motor Plug  Plug' 172167-1 (AMP) : " Motor Wiring Specifications
Pin* 170360-1 or 170364-1 T U phase Red
. Connected to ' 2 | Vphase White
Cap 172159-1 3| W phase Blue
Socket 170362 -1 or 170366-1 4| FG Green/Yellow

Encoder Plug Incremental Encoder Wiring Specifications

Plug 172169-1 (AMP)

Pin: 170359-1’ or 170363-1 1 | A channel output Biue
non / 823?19%‘16%?1 : 2 | Achannel output Blue/Black
DEE Socket: 170361-1 or 170365-1 - 3 | Bchannel output_ Yellow
DaE 4 | B channel output Yellow/Black
= 5 | C channel output Green

6 | C channel output Green/Black
7 | 0V (power supply) Gray

8 | +5 V (power supply) | Red

9 | FG (Frame Ground) | Orange
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Z-Series Dimensional Drawings

© 1012 SGMP Servomotors . S ) - ) --

- - T oa .

e -

SGMI5 S_’eyvpm_o@érs_' with Incremental Encoders.and Brakes

-, -

~ 7 . ..'100 W (0.13HP)

L

. Encoder Lead UL2854 " 300430 (11811 18) . o . . .
- : =N "= kol o, - :
i B - —= J Encoder Plug _;% 2 -
' 7 s oo .or -k T Screw
;/ - - Motor Plug Cross-section Y-Y
i - || 10550 3oo+(11 81¢1 18) T - o
= F 2 i -
- 4 N\ il = o PP :
- t = H ' - , _ Hex. Nut 14 (0.55
. Ll ANH! | _25(09) .. - . 60x60(236x236) /. (0.55) -
- 145(057) -1 LM} - — 1 21 (083) ’
N ‘J I ~ -
- 930037 |y ) S 115 612 (00016) 4-R5.3 - )
R Sealarit mj % 1P )| m . \ .| 180 71) max
_ = | ' (¢00016) - a N
- ) ) - 14 (055 L_: QK o 470 (62 76) ~
s . P - . { . - )
- - -~ - = . = — g ] 5
- . - L Irs] :
L i {1 5 .
== - 4 - . .
- . = = - 3
o 7 N\ — A - — .
Incremental Encoder o 4ng prake z]00z2] 4-95.5 (4-90.22) MTG Holes
S 2048P/R N (De-energization Operation) - (0 0008) = (sshéﬁ end éqre;u hoIBe
‘ - o7 . Voltage 90 VDC T MP-01A(B)316B, -
) - - > Brake Holding Torque oot with key type only)

= Motor Rated Torque

¢50l:l7 : ¢ 50 - ((I‘i)ZS (l 98 - (:)mm)

- Model | =L '-| LL- LM LB S | aK u w T Screw | Out- | Approx. | Allow- | Aliow-
SGMP-~ o M ; ; ' o Di- put |. Mass able | able
N N ) men- (- W kg (Ib) | Radial- | Thrust
AU S N IR IR B - o sions | (HP) - Load Load
= . - - - -N(lb) | N(lb)
01A312B 111 |86 425 129 8 No Key : ) —- |10~ [oo - |78(17) [49Q11) )
01A314B -] (437)7[(339) 1 (167) | (114) | (03]) ™ T18 [3 - [3 . | 0.13) 1 @98) : co-
01A316B | . - T T " 1055 (007 |(012) {012 [ |
- i - - ‘_ B ) depth - :

R NSO M A -16 - - -

S R AR - - . ©24) |. - |-

- 5 . .

Note 1‘ The encoder 1s an incremental encoder 2048 P/R
2.“A” 1n the model number indicates 200 V-specifications - -
3.The quoted allowable radial load 1s the valueata pésltlpn 20 mm (0, 791n.) from the motor mounting surface.

4. Conforms to IP55 protective structure (except connector and output shaft faces).
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10 1 Servomotor Dimensional Drawings

200 W (0.27 HP), 300 W (0.40 HP) (100 V Only), 400 W (0.53 HP) (200 V Only)

U
=
’% Screw

300£30 (11 811 18)
(35) (1 38)

Encoder Lead UL2854

% /Encoder Plug -

—sro  Motor Plug
= . a
825(032) 300130 (11 8111 18) Cross-section Y-Y Hex Nut 14 (0 55)
| L_8(031) 80x80(315x315)/
1375124 LL
Sealant . ‘( . LM{[Gorey L 004 [A 21(083) <
5200 20)‘]: x (0.0016) 4-R8.2 . S x
ﬁ%l 3012) =m 04|A|\ - eE
14 (0 55) - E (40 0016) ’
Qe , ‘ =4 =4
Y= 490 (¢3 54) 4
+ —r— — pea— : _'E -
i A =]
(. YIS ) -
! I= |
. Y= 1 Al
. I Holding Brake 71 0.0 l
Incremental Encoder  (De-ener Op ) - 4-¢7 (4-90.28) MTG Holes
2048P/R . Voltage 90:vDC” (0 0008) . 97 (4-00.28)
-~Brake Holding Torque Shatt end screw hole . a ( 0 )
< Motor Rted Torque (SaP LB 1SR PLARE = ¢ 14 - om {056 - oons
0 1]
@T0hT : @ 1 - oom (2 7% -pmlz)
Model L . LL LM QK U w T Screw | Output | Approx. | Allowable | Allowable
SGMP- - - - Di- w Mass kg Radial Thrust
men- (HP) (Ib) Load , Load
sions N (ib) N (Ib)
02A312B | 1235 935 481 No key - 200 19(419) |245(55) 68 (15)
02B312B | (486) [(368) |(189) 027
02A314B 16 3 5 5- i
02B314B ) © 63) (012) [(©20) [(020) | 3
02A316B . ) MS,
depth 8
02B316B . ) (031)
03B312B [1435 1135 681 No key = --- 400 26(010)
03B314B (565) (447) }(268) 16 3 s 5 (053)
03B316B - 063) |12y |20 |(020) M5,
depth 8
(031)
04A312B - No key -
04A314B 16 13 5 5
04A316B (063) |(012)-|(020) |(020) [ps
' depth 8
031)

Note I The encoder 1; an incremental encoder 2048 P/R.

2.*A” in the model number indicates 200 V-specifications, and “B” indicates 100 V-specifications.

3. The quoted allowable radsal load 1s the value at a position 25 mm (0 981n.) from the motor mounting surface.

4. Conforms to IP55 protective structure (except connector and output shaft faces).
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X-Series Dimenstonal Drawings

10 1 2 SGMP Servomotors .

750 W (1.01HP)

300430 (11 8111 18)

(35) (138) I

Encoder Lead UL2854

Encoder Plu
/ g

Motor Lead

* ., UL2464” @5)(138) - /Motor Plug . : ) Screw
1 |3oo:30(11 811 18) .

Cross-section Y-Y

158 (6 22) max _— . 7 . _. ’
; 196(038) 1;:7(4(26:;"? w(isn ‘ S . ' Hex Nut17(067) i
Sealant\ i o e Vo 120x120 (4 72x472) '/
. RIS oy (0 0016) - . 38(150)
Py 3 ; . _~
i\ - el |[as 71 0.02 | 4-R6 N - 3
i g jo A ©0008) N\, . o8
worslld FRT 0145 (65 71) v i)
QK S
Y : g .
T ’.— --IE
- h E _ 2 . —
Yy . © b= X
[T+]
s =
] ] e 1 . / ! .
- Holdng Brake - *3° * 1 )A o Staftend scew rol 4-¢10 (4-00.39) MTG Holes
- Incremental Encoder (De-énergization Operatin) ¢ ) with key type only) )
. 2048P/R Voltage 90 VDC ] o . o
AN ) Brake Holdng Torque = @16h6.: @ 16 - oon (()(.4 - ooom)
-0 T - . = Motor Rated Torque ¥ -

SLI0KT : ¢ 110 - oms (437-0‘1"..})

Model QK U w ] T Screw | Output | Approx. | Allowable | Allowable
SGMP- A Dimen- w Mass kg Radial Thrust
- - | sions (HP) (Ib) Load N (Ib) | Load N (Ib)
- 08A312B | No key . --- + 1750 . 57 392 (88) 147 _(33)
.- 08A314B- [22(087) [3(012) [5(020) [5(020) _ (on — f(12566)
' 08A316B N ] Ms, ,
) - - : depth 8 ;
- .. } (031)

Noté 1. The encoder is an incremental encoder 2048 P/R. ~ . B
2. “A”anthe model number 1ndicates 200 V-specnﬁcatlons

3. The quoted allowable rachal load 1s the valug at a posmon 35 mm (1 381m)
from the motor mounting surface.

4. Conforms to IP55 protective structure (except connector and output shaft
" faces).
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10 1 Servomotor Dimenstonal Drawings

, Motor and Encoder Plugs (For 100 W (0.13 HP) to 750 W (1.01 HP))

Motor Plug Motor Wiring Specifications
Plug: 172168-1 (AMP)
Pin 170360-1 or 170364-1 1 [ Uphase Red
LEAE | Connected to 2 | Vphase White
(4 5) (6] Cap: 172160-1 3 [ Wphase Blue
Socket: 170362 -1 or 170366-1 4| FG Green/Yellow
5 | Brake Black
6 | Brake . | Black
Encoder Plug Plug: 172169-1 (AMP) Incremental Encoder Wiring Specifications
—ﬁ_ Pin 170359-1 or 170363-1 1 | A channel output Blue-
nom / 8gg?$gtze1det1°_ ; 2 [ A" channel output Blue/Black
DEIE Socket: 170361-1 or 170365-1 3 | B channel output Yellow
nlan) 4 | B channel output Yellow/Black
| === -| 5 | C channel output Green
6 | C channel output Green/Black
7 | 0V (power supply) Gray
8 | +5V (power supply) | Red
9 | FG (Frame Ground) | Orange

B SGMP Servomotors with Absolute Encoders, No Brakes

100 W (0.13HP) o

300130 (11 811 18)

Encoder Piug

© {35)(138) |
Encoder Lead UL20276 %/ U

/ o —===—x L
: E
/ / (35) (138) , /Motor Plug E Screw

Motor Lead
UL2464 — - =
/7,

-

300£30 (1 8141 18) Cross-section Y-Y

i II LIL o | /Hex Nut 14 (0.55)
60x60(236x2 36
T TN T e T
H 1&6(0 a2)[rEs § s QK| [©] 40 04/ A} 4-R5.3 &3
&Sealam Py S {60 0016) \ e 3
sl ] HH= 70 (62 76) ) g
v ¢70 (¢ ~/
Flogg
T 138 '
Y S
| = -
7 [A -
Absolute Encoder 7| 0.02
1024P/R (0 0008) Shatt end screw hole 4—95.5 (4-¢0.22) MTG Holes
(SGMP-01A({B)W16,

0 0
¢50h7 H ¢ 50 - o025 (l EL umw) wih key type ont)
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X-Series Dimensional Drawings

S
10 1 2 SGMP Servomotors
Model. | L"°| LL- | LM S QK'| U |~-W T Screw | Output | Approx. | Allow- | Allow-
| SGMP- | - - ) dimen- w Mass able able
R sions | (HP) kg(lb)- | Radial |-Thrust
- - T Load | Load
) . . N(lb) | N(Ib)
01AW12 x12__2.5 975 425 8 | No key -- 100 0.95. - 78 (17) |49.(11)
01BWI2.| (1.67) |-(O 3l)' : i (0.13) (2.094)
01AW14 |~ N . 14 1.8 |3 3
OIBWI4 . 055) | ©07) [(0.12) |(0.12)
OrAW16- ) M3,
— . - . -| depth 6 i
01BWI6 024) .

=

Note 1 The encoder 15 a’12- blt absolute encoder 1024 P/R
2.“A” 1n the model number lndlcates 200 V-specifications, and “B” indicates 100- V—specxﬁcatlons-

3. The quoted allowable radial load 1s the value at a position 20 mm (0.79 1n ) from the motor mounting 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 (0.53HP) (200 V only)

30030 (11 8111 18)

'Encoder Lead UL20276,~

g

//Mogor Lead (35) (1 35 - / Motor PIug
UL2464, ) )
I / /-L——-l 300430 (11 81+1 18)

: Encoder Plu
o / 4

BQZ& Screw

Cross-sectlon Y-Y

1 80x 80 (3 15 x3 15) Hex. Nut 14 (0.55)
- 4 (1-51) Lmjgo gl 1Ll 004 [A 21083
1204n| calar i . (0oo1e) 4-R82 | -
gl ~= NI ;OO ~
14 (0 55) M~ (0 32)| =3 T (woms) .
QKIS - -
i Y| o 490 (¢3.54)4 -
i . == k -
s — 2
SR :
I ] -
. 7 - A ) ~ »
N Absolute Encoder = T T002 ) 7/ - - 4-47 (4-60.28) MTG Holes
L 1024P/R - . ..~ {00008) - 97 (4-90.28) ;
. - : Shaft end screw hole
- .0 - 0 =\ (SGMP-LILIA(B)W1S,
¢l4/’l6 : ¢ 14 - oon (U 56 - umm) - with key type only)

¢70h7 : ¢ n, - :))mo (278--0(:)("2)
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101 Servomotor Dimensional Drawings

. Model L LL LM QK U w T Screw | Out- | Approx. | Allowable | Allowable
SGMP- . dimen- | put |Masskg Radial Thrust
. sions w (Ib) Load N Load N
’ : (HP) (Ib) (Ib)
02AW12 | 116.5 |865 |48.1 No key 200 16 245 (55) 68 (15)
02BW12 | 459 |3.41) [(1.89) . 0.27) | (3.53)
02AW 14 16 3 5 5
02BW14 (0.63) (0.12) {(0.20) | (020)
02AW16 |. - M5,
depth 8
02BW16 -{©.31)
03BWI12 | 136.5 |[106.5 |68.1 No key S 300 23
03BWI16 0.63) 1(0.12) |(0.20) |(0.20) [}y5, :
depth 8 |
(0.31)
. 04AW12 No key --- 400
04AW 14 16 |3 5 5 . . |53
04AW16 (0.63) |(0.12) [(0.20) {(0.20) MS, -
’ depth 8 |
0.31) .

Note 1. The encoder 15 a 12-bit absolute encoder 1024'P/R.
2.“A” 1n the model number indicates 200 V-specifications, and “B” indicates 100 V-specnﬁ.catlons.
. * 3. The quoted allowable radial load 1s the value at a position 25 mm (0.98 1n.) from the motor mounting surface.
l 4. Conforms to IP55 protective structure (except connector and output shaft faces).
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X-Series Dimensional Drawings

10 1 2 SGMP Servomotors

750 W (1.01HP)

30030 (11 811 18)

Encoder Lead UL20276 _

Motor Lead -

‘ 7Encoder Plug - T U.

Screw

UL24g4\  (39)(138) /Mptor Plug .~ T
o Cross-section Y-Y .
|300:l:30 (11 811 18) :
146 (5 75) -
Sealant g] 106 (4 17) . 40 (1 57)] ) )
667 (263) - d - Hex. Nut 17 7
\fj I 105( - 1]0.04 [A] 120x120(472x472) ok ut 17 (0 67)
N ©41) ©14) Coe | b 38(150), /
i \ - 7002 ] 4R6 |. a8
: 'S A [0 0008) =y
p ! | . T i o E
19.(075) J = ) 145 (45 71) -
_ - 0145 (45 71)
Y —
~
- Ll - — - 5
g "
: e © b \
£
©
- A - = . .
7
Absolut/e Encoder [©]00.04 [A]- ~ (sshg&g"gsf‘;vew hole . / . C,
Q J - 16, witl - -
1024P/R o (60 0016) Key type only) 4-910 (4_ q‘>0.39) MTG Holes
- 0 0
@L6h6 .. @ 16 - oo (064 - mxxu)
0 - 0 i
¢1 10h7 : ¢ 110 - po3s (4 37 - ()1!)!4)
Model QK ) w T Screw | Output | Approx | Allowable | Allowable
SGMP- Dimen- w . Mass Radial Thrust
sions (HP) - | kg (Ib) | Load N (Ib) | Load N (Ib)
08AWI2 | Nokey 750 48 392 (88) 147 (33) i
08AW14 | 22 3 |5 5 aon {058
08AW 16 (087) |(012) |(020) [(020) M5
depth 8
(031)
Note 1. The encoder 1s a 12-bit absolute encoder 1024 P/R.

3

“A” 1n the model number indicates 200 V-specifications.

The quoted allowable radial load 1s the value at a position 35 mm (1.38 1n)
from the motor mounting surface.

Conforms to IP55 protective structure (except connector and output shaft
faces)
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10 1 Servomotor Dimensional Drawings
N

.

. Motor and Encoder Plugs (For 100 W (0.13 HP) to 750 W (1.01 HP))

Motor Plug Motor Wiring Specifications
Plug: 172167-1 (AMP) .

Pin: 170360-1 or 170364-1 1 | Uphase Red

Connected to 2 | V phase White

Cap. 172159-1 3 | Wphase Blue

Socket. 170362 -1 or 170366-1 4| FG N Green/Yellow
Encoder Plug Absolute Encoder Wiring Specifications

Plug: 172171-1 (AMP) ~
Pin: 170359-1 or 170363-1

' NERAE / Connected to

Cap: 172163-1 e
% [5 % % Socket: 170361-1 or 170365-1

A channel output Blue

A channel output | White/Blue

B channel output Yellow

B channel output White/Yellow
Z channel output- Green

Z charinel output White/Green
0V (power supply) | Black

+5 V(power supply) | Red

FG (Frame Ground)| Green/Yellow
S channel output Purple

S channel output White/Purple
*| (12)] (Capacitor reset) (Gray)

13 | Reset White/Gray
14 | 0 V(battery) White/Orange

. 15 | 3 6V(battery) - Orange

" Terminal to discharge capacitor
before shipment. Do not use

A
@ (N |0 | W=

<]

ey
o

—_
u—ry
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X-Series Dimensional Drawings |

10 1 2 SGMP Servomotors

© - - .»° W SGNP Seérvomotors with Absolute Encoders and Brakes

- 100W@A3HRY T - L

- -

B 300430 (11 81+1 18)
T e - - @138 )

- E% p, Encoder Plug - . %\
Motor Lead _(35) (138) / Motor Plug - Screw

i UL2464 ] -
e s - Cross-section Yy - .
o] oL 7 ,_——_.lsoo:so (11 AL R L Lo,
- T E " T s : » o Hex. Nut 14 (0.55)
e -y ey (U “*6_"(;3;;?;’- :
:_ 1 | = K - -~ = -
o fLgeses  qesoan g R SN GTec0alA] #R53 | T [ELEE
B <A seatant - Sealant |, gl g —E s ~ (60 0016) o R B Ei i
‘ T T reess) - R &) i
- — - = i Y - $70 (92 76) \ N
' - - = _
- T AL e
- - - —~1
- - _ = ?) ~ P
IR F ’ r__ Y1 i -
- - - - s - k- - ——
} 7 . .~ - - 0a
" Absolute Encoder - HoldngBrake S X -
-7 1024P/R - (De-energization Operatton) (0 0008) 4-¢5 5 (4-9022) MTG Holes
_ e Voltage 90 VDC Shaft end screw hole 0 0
Brake Holding T SGMP-01A(B)W16B, .
- A SR 50K 9 s (1m- )
“Model =L LL | m LB S QK U w T Screw | Out- | Approx | Allow- | Allo-
SGMP- | | -~ o - - dimen- | put . Mass able wable
I B sions w kg (Ib) | radial | thrust
B (HP) load N | load N
- (ib) (1b)
0lAWI2B | I515 1265 425 29 -8 i No key_ B - 100 12. 78(17) |49 (11)
01BWI12B (167) 1(114) |(031]) ‘ (013) {269 ; -
0l1AW14B 14 18 3 3 _ . .
0IBW14B T 055 |©07) |(012) |(012) _ -
0IAW16B | M3,
- |- depth 6
0IBW16B : 1024

" Note 1. The encoder 15 a 12-bit absolute encodef 1024 P/R.
2.“A” in the'model number mdicates 200 V-specitications, and “B” indicates 100 V-specifications. -
3. The quoted allo_wable radial load 1s the value at a position 20 mm (0.79 1n.) from the motor mounting surface.

4. Conforms to IP55 protective structure (except connector and output shaft faces).
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10 1 Servomotor Dimensional Drawings

Dimensional Tolerances

Model SGMP- Shaft-end Dimensions [mm (in)] _
S

0 0\
8 _ommw (0-32 - mxm)

01AWI2B
0IBWI2B
01AWI14B
01BW14B ;
0IAWI6B . ’ T i . -
01BWI16B . N

. 200W (0.27 HP), 300 W (0.40 HP) (100 V Only), 400 W (0.53HP) (200 V Only)

‘e
-

. Cross section Y-Y

;Encoder Plu :
J/ 9 - 3’: .
- /Motor Plug - Screw .

30030 (11 811 18)

Encoder Lead
UL20276

Sealant - 80x80 (3 15x 3 15) ,H€X Nut 14 (0.55)
825(039) {00016) f—
y 3150124 M~ |LM [30(118) 4-R82 | P8 e S
12 (0 47) 3 C Sealant 1570 12) (6] 00 04]A] - §§ R
14 (0 55) [L] 1503“ ol {60 0016)
7
Yd . 090 (¢3.54) 4
P i :
4+ —— -} = 2 o
B~
Y y :
7 " 4]
Absolute Encoder \ ] 002 ] 4-07 (4-00.28) MTG Holes
1024P/R Holding Brake (0 0008)
(De-energization Operation) shé;; gnd screw WIS ¢l 4h6 - ¢ e 0 (0 s 0 )
St -CIOA(B)W16B, . - 00n - 00004
Bk ot Torue ke o oy , )
= Motor Rated Torque ; ¢70h7 0 - omo (2 ™ - oomz)
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X-Series Dimensional Drawings

[0 1 2 SGMP Servomotors

Model L LL LM QK V) w T Screw | Output Apprc:vx. Allow- Allow-
SGMP- : dimen- w Mass kg | able Ra- able
i sions- | (HP) (Ib) dial Load | Thrust
i : N (Ib) Load N
(Ib)
02AW12B | 148 118 48 1 ~ | No key --- 200 2.1 245 (55) 68 (15)
02BWI12B (583) | (465 |(1.89) 0.27) ‘(4.63)
02AW14B 16 |3 5 5 )
02BW14B (0.63) [(0.12) |(0.20) [(0.20) -
02AW16B MS,
depth 8 ~
02BW16B 0.31)
03BWI2B | 168 138 68.1 No key -, --- 300 |28
03BWI4B | 66D [(543) [(268) 16 |3 5 5 - “[©40) - |@6.17)
"[03BW16B (0.63) | (0.12) |(020) [(0:20) g5,
depth 8
. 0.31)
04AWI12B - ] No key . o[- T ]4007
04AW 14B 16 |3 15 5 - , (053)
04AW 6B (0.63) | (0.12) |(0:20) |(020) [g5.
- depth 8
- e 031)

Note 1. The encoder is a 12-bit absolute encoder 1024 P/R'. o

2.“A” 1n the model number indicates 200 V-specifications, and “B” indicates 100 V-specifications.

3. The quoted ailowable radial load 1s the value at a position 25 mm (0.98 1n.) from the motor mounting surface.

4. Conforms to IP55 protective. structure (except connector and output shaft faces).
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101 Servomotor Dimensional Drawings

750 W (1.01 HP)

300430 (11 811 18)

(35) (138)

/ Encoder Plug i

(35) (1 38)

/ Motor Piug

'/_
| 300130 (11 8141 18)

U

N

T Screw

Cross-section Y-Y

180 (7 09)
140 (5 51)_40 (157)
v . Hex. Nut 17 (0.67)
g ;  Sealnt i 66 7 (2 63) = 120 x 120 (4 72 x 4 72) ¢
%.4 = | 019 (00016) 38150 /
g 105 ' 7[00z ] 46 i
: (041 of © 5008 =5
2 T [A] ) RE
19 i -
0 75 Li—J = 0145 (¢5 71)
QK
[ .
_Eﬁ_ § - -
© -
3 Y S =S
o °
7 g | /
Holding Brak Y
Absolute ENCOST (e anargraton Operatn) 90.044 aMP AW wh 4 1/ 4 MTG H
1024P/R Voltage 90 VDC (60 0016) oy typa o) - -$10 (4-¢0.39) MTG Holes
Brake Holding Torque 0 0
= Motor Rated Torque ¢ 16h6 . ¢ 16 - oon (064 - mxxu)
0 0
¢1 10A7 : ¢ HO — oms (4 37 - omu)
' Model QK U w T Screw | Output | Approx. | Allowable | Allowable
SGMP- Dimen- w Mass kg Radial Thrust
sions (HP) (Ib) Load Load
- N (ib) N (Ib)
08AWI12B | No key --—- 750 62 392 (88) 147 (33)
08AWI4B |22 3 5 5 (0 20) aon (367
03AWIeB | €87 ©12) (020) Ms,
depth 8
031
Note 1. The encoder 1s a 12-bit absolute encoder 1024 P/R.

2.
from the motor mounting surface

faces)
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“A” 1n the model number indicates 200 V-specifications.

. The quoted allowable radial load 1s the value at a position 35 mm (1.38 n)

Conforms to IP55 protective structure (except connector and output shaft




X-Series Dimensional Drawings
[ n MR
10 1 2 SGMP Servomotors ) -

Motor and Encoder Plugs (For 100 W (0.13 HP) to 750 W (1.01 HP)) - .

- Motor Plug Plug 1:12168-1 (AMP) _Motor.erlng Specifications
—'@— - Pin: 170360-1 or 170364-1 (1 to 4 pins) e T = R
. |D@@E|_—~ 1703591 or 1703631 (5, & pins) 1}-U phase - ed
- AEE (170360-1 or 170364-1 750 W only) 2| V phase White
Connected to
r 3| W phase Blue
Cap: 1721601 -| 4] FG Green/Yellow
Socket. 170362 -1 or 170366-1 - = -
- 5| Brake terminal Black
- 6| Brake terminal Black
Encoder Plug- Absolute.Encoder Wiring Specifications
——[EH}l Plug: 1721711 | (AVP) i
m @ @ D @ Pin: 170359-1 or 170363-1 1 |A channel output ‘| Blue
i @ A]] 823"?;‘231"6};’1 2 A channel output ~White/Blue
i L@kl Socket 170361-1 or 170365-1 3_|B channel output Yellow
) - . 4 |B channel éutput White/Yellow
Z channel output Green
6 |Z channel output White/Green
N 7_]0 V- (power supply) Black
8 [+5 V (power supply) Red
R 9 |FG (Frame Ground) Green/Yellow
10 § channel output Purple
11 | S channel output - White/Purple
*| (12)| (Capacitor reset) (Gray)
13 | Reset = _ White/Gray
14 | 0V (battery) White/Orange
15 | 36 V (battery) Orange

10-34

* Terminal to discharge capacitor before
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102 Servopack Dinienstonal Drawings

10.2 Servopack Dimensional Drawings

The dimension drawings of the SGD Servopack are broadly grouped accordmg 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)
100V,30 W (O 04 HP) to 100 W (0.13 HP) (Model: SGD-A3BH to 01BH)

® 200V, 400 W (O 53 HP) (Model: SGD-04AH)
100V, 200 W (0.27 HP) (Model: SGD-02BH)

® 200V, 750 W (1.01 HP) (Model: SGD-08AH)
100 V, 300 W (0.40 HP) (Model: SGD-03BH)

10.2.1 SGD-A3AH to 02AH, SGD-A3BH to 01BH

[$

020)45 (177) 5 (020)

5_ ML

2067 —
(2-90 24)
MTG HOLES

l(o 24)

Sl

149 (5 87)
160 (6 30)

E

|22

. (e

(0 20)
I~

50
(197)

[ 55 217)]

Approx. Mass* 0.9 kg (1.98 Ib)
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1022 SGD-04AH, SGD-02BH

10.2.2 SGD-04AH, - SGD-02BH

5 (020) 60 (236) 5 (020)
L T e L .o

i | ER Y
000 00

2-¢6
(2-®0 24) N
MTG -
HOLES .

(0 24)

149 (5 87)
' 160 (630)

AN Y

(020) »
1.

130 (5.12)

s s 1 510 (2.65-Ib-)_> | W
A 1111115
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10.2.3 SGD-08AH, SGD-03BH

7 (028) 90 (354) 8 (031)
2-¢
& &
9L o
5|
o]
?f"
MI 121 R §
LR "
(024) (024)

6(2-(!:0 24) MTG HOLES

160 (630)

el

‘“ i ﬁmﬁ
o
\ 4

il b b ]

130 (512)

105 (4 13)

L]

0 00 0m ﬂ
T ) —

SR
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- : “16.3-—Digita|_ Opératc_if D_imenéio_nal Drawings

The dimensional drawings of the Digital Qpératér are as shown below.

ST Typé JUSP-OI‘SO'QA-]-:-";

s L S 63 (2/48) , - 185(0.73)

- 2445 s - 500.97) PR
: 2-04.5 (2-¢0.18) )| . ;
- - MTG HOLES - N ) 7(0.?8)
) - 3
’ BEREE I
‘ _;_sgnvc;PAcn;"- el el
- iap ORezh 25
8|a
(IK3E2[e2
| B I
: o 1o (& = _ 14 . _ _
o gs |8 g _
L2 - ) .
Model: 17JE-23090-02 . i ~ o
hK/lScéeY tg IE-QI.ICHI DENSHI - Approx. Ma?ss: 0.18 kg (0.40 Ib)
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e

10.4 Specifications and Dlmenswnal Drawmgs of Perlpheral
Devnces '

10.4.1 Regenei;ative Unit

The dimensional drawings of the Regenerative Unit are as shown below.

B Type JUSP-RG08C

Nameplaie
_________ £ —
. ‘ " § ° Holesd ] ;
G s @024 E m m ;
FS g (®024) kT e - U T
o® 0 987] & .
f“" - L—WZ—\ M4 External Terminal Screws
; ' ®
=5
= '
g5
i e n
382
|
@
i @
Approx. Mass: 1 kg (2.20 Ib) J-“-’ - g
08 “ﬁi-lﬁ(OZi)
9:?.“39ng 185 ... 130 -

" 10.4.2 Cable Specifications

B Cables from Yaskawa

Encoder Cables

® For Incremental Encoders (Connectors at Both Ends)
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104 2 Cable Specifications

Encoder End of Cable

Cap: 172161-1 (9-pin)
Socket 170361-1

== _
._.Jas (1.38)
L

Servopack End of Cable
* Case: 10320-52A0-008
Connector: 10120-3000VE

Cable; B9400064

Shnink Tube

-

aE

O

Encoder End of Cable

Cap: 172163-1 (15-pin)

Socket: 170361-1

Encoder End of Cable

Cap: 172159-1 (4-pin)

Socket: 170362-1

® For Absolute Encoders (Connectors at Both Ends)

Shrin? Tube

~ Cable: DP8409123
/ @

‘Servopack End of Cable
Case: 10320-52A0-008
Connector: 10120-3900VE

~ .ﬁ"@

Motor ¢ables

® For Motors Without Brakes (with Connector'and AMP Terminals)

Finished Dimension: ¢7.5 mm (¢0 30 In) max.

Cable: DP8409359
AWG20 x 4 core

Shr? Tube

] 1§

35(1.38) |

Servopack End of Cable
AMP Terminals
Shnnk Tube M4 Cnmped Terminals
|
50 (1.97)

Encoder End of Cable

Cap: 172160-1 (6-pin)

Socket: 170362-1

L [
- __J35(1.38) .

® For Motors with Brakes (with Connector and AMP Terminals)

Finished Dimension: $7.5 mm (¢0 30 in) max.

Cable: DP8409360
AWG20 x 6 core

ShriryTube /

Servopack End of Cable
AMP Terminals

M4 Crimped Terminals
Shrink Tube

\_

50 (1.97)

+ 1 Marker Tube

—— ——
Model L in mm (feet)
DP9320089-1 3000 +0100 (,0+g 33 )
DP93200892 | 5000 *100 a6 FEN
DP9320089-3 10000 +goo (333 +|0 67 )
DP?32§)089_-L} 1 5000+(5)oo (50 +z) 67 )
DP93200§§:5 20000 +(5)oo (66.7 +b 67)
Model L in mm (feet)
DP9320088-1 3000 +o|oo ) (10+((>) 33 )
DP9320088-2 5000 +(|)oo (16.7 +g 33 )
DP9320088-3 1 0000+300 (333 +10 67 )
DP9320088-4 15000 +.(s)op (50 +‘1) 67 )
DP9320088-5 200(')0 +goo (66.7 +}) 67y
Model L in mm (feet)
DP9320081-1 3000 +(;oo (10*8-"3 )
DP9320081-2 5000 +(|)oo 167 +g 13 )
DP9320081-3 100004 (333*L67 )
DP93_20081-4 1 5000+goo (50 +:) 67 )
DP9320081-5 20000%%°  66.7 *3¢7)
Model L in mm (feet)
DP9320083;-1 3000* 0loo a 0+8 33 )
DP9320083-2 - 5000 +:)oo (16.7 +g 33 )
DP9320083-3 10000*300 (333 +{) 67 )
DP9320083-4 1 5000+E~'»)oo (50 +(1) 67 )
DP9320083-5 20000+goo (66.7 +}) 67)
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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)

1

2000150 (78 7441 97) .
-2
T Cable (Black) UL2921 ~\—
‘ 9-strand twisted
0.16 x 7 shielded TWO M3 screws x
cable with 9 lines 10 fength, 0.5 pitch

M2.6 screw Pin Connector
17JE-23090-02 (D1)
Personal Computer End Servopack End
(3CN)
Clamp with Hood o - - o Clamp with Hood
FG 1 !
RXD 30 O 2 TXD
TXD 2 o— O 4 RXD
RTS 4 i
cTs sg:' 1
S:'GND 70— ,' O 9 S GND

® For NEC PC-98 Half-pitch Connector
Use Yaskawa DE9408564 cable.

Plug: 10114EL
Shell:10314-3210-000 (Made by 3M)

200050

i 5 9
0 B
Cable (Black)
UL2921 2-M3 Screw
9-strand twisted  Pitch 0.5 Pin Connector
(0.16 X7) 17JE-23090-02(D1)
shielded cable

Note: Fold back the cable shielding at each end of the cable and secure it with clamp.

Personal Computer End Servopack End
' ' (3CN)
Clamp with Hood - -0 Clamp with Hood
FG 12 0———
RXD 1O 0 2 TXD
TXD 9 o O 4 RXD
RTS 10
CTS 4
S'GND 14 o - -0 9 S-GND
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104 2 Cable Specifications

® For IBM PC (IBM-compatible PC)
Use Yaskawa DE9408565 cable.

D-sub Connector T R . - -
17JE-13090-02(D8A)

2000150
1t S
§ .
! Cable (Black)
.7 "UL2921 - = 2-M3Screw .

2-M2.6 Screw - 9-strand twisted Pitch 0. 5 2 Pin Connector
Pitch0.45-. - (0.16.X7)" - 17JE-23090-02(D1)
- - ... shielded cable

- Noté: Fold back the cable shielding at each end of the cable and secure it with clamp.

s Personal Computer End Servopack End
(D-sub 9—pin) - _ . (D—sub 9-pin)
i Clamp with Hood ¢ e o Clamp with Hood
- . - 1 )
I
RID 20 5y 0210
™0 3o — 04 RD
RIS 7 Bk
o 1 A
§+6ND 50—t 095+ GND
] U

n ~

| _' Cables witho'_u_t Servopack Connectors (PG Cables Only)

Cables for’lnc'remental.Encoderé (Servopacks End without

Connectors) - ‘
cen Lead Specifications
Tk ) Wire Markers Wire | Lead Color
- Cap: 172161-1 (9-pin) - - Cable: B9400064 : Wires | Marker
- Socket: 170361-1 (connected) (AWG 22 3C, AWG 26 x 4P)
4 1 Black
ShrinK Tube - Shrink Tube /
/ \ 4 Red
] I 1 =1 14 Green
. 15 White
) " | (green)
35 (1.38) [~ . |.]2007) |16 ~ |Blue
- - - - L 60 (2.36
» 50 (2.36) 17 White (blue)
18 Yellow
19 White
- (yellow)
20 Green
(yellow)
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. ® Connections

Cap: 172161-1 "
Socket: 170361-1 02 mm?2 (00003 in?) Model L in mm (feet)
Blug - DP9320086-1 +100
;: Whie/Blue | M _ 300?) R
3 T ol To be provided by user 1007 )
reen 1 O,
5 OTWhiterGreant To; 2l Case: 10320-52A0-008 DP9320086-2 +100
- — o) (Manufactured by 3M.) 5000 0
7 G—‘_L ——frel | Gonnector: 10120-3000VE 16770" )
0s mml . : I’ 2. (Manufactured by 3M.)
(0 001 mz) i E —tg g H DP9320086'3 ]0000 +(5)00
8o Green/YslIowE\ ; PO 20 ) +167
< 333 0 )
"1 °P: Twisted-parr shielded wires DP9320086-4 15000 +300
(50 +(l) 67)
’ . DP9320086-5 500
. ) 20000*y
. +167
(66.7 0 )

Cables for Absolute Encoders (Servopack End without Connector)

: ’ . Lead Specifications

. ) ' Wire Markers Wire TLead Color
Cap: i Cable: DP840912 Wires arker
o gggl'(;t?ﬁllggé (-115(-(:‘:;:)nected) (AV?/G 22 f 3?39. /_\V?IG 26x6P) ~8 I Black
Shrink Tube / Shrink Tube /== 2 —
! X l / - 8 Purple
| I 9 White
' (purple)
. . . 35 (1.38)L | eocesn le—J20 0 79) :(2) \(?)V::l: e(gray)
. ‘ 13 White
(orange)
14 Green
‘ 15 White
(green)
16 Blue
17 White (blue)
18 Yellow
19 White
(yellow)
20 Green
(yellow)
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104 2 Cable Specifications

® Connections

Cap: 172163-1

Socket: 170361-1 , 02 mm?2 (0 0003 n?)

1 Blue, - [o16
2 4 1017
3 o..._Yellnw_'-_'ﬁ.__.o 18
g : Green . g {2
"~ g o White/Green P 015
10 o Purple 1 o8 -
11 o White/Puple| h—?,' ' g
8 o Red HI l1og
- ol Ba” T A T
7 T 1
osmme 1 | (T3 3
(0 001 |n2) : 1 Llo 6
[
White/Grey | ¢ 3
}g ofomange_ o ig
hite/Oran, 013
u reen/Blue 1
g ot —r——020

05 mm2(0 001 In2)

-l Cables Only

To be provided by user

Case: 10320-52A0-008
(Manufactured by 3M )
Connector- 10120-3000VE
(Manufactured by 3M.)

T P: Twisted-pair shielded wires

Cables for Incremental Encoders

To be provided by user
Cap: 172161-1

Socket: 170361-1 (Connected)

or 170365-1 (separated) ~ - .0 12mm? (0 0002 n?)

=

Blie ;">
‘ Fa o a—
ellow -
3—:m B 318 | Tobe provided by user -
g o] __Green 19
14
§ ofielBreen L ol5 | Case: 10320-52A0-008
SolBea7 T T rof (Manufactured by 3M.)
- 05 Connector: 10120-3000VE
03 mm? o2 (Manufactured by 3M.)
(0 0005 -\nz) :g
S Green/Yellow *~z 20

I P: Twisted-pair shielded wires.

10-44

Model

L in mm (feet)

DP9320085-1

100
3000 "

4033
(100 )

DP9320085-2

100
5000 "

+033
(17 0 )

DP9320085-3

500
10000 %y

+1 67
(333 0 )

[ DP9320085-4

500
15000"

+167
G50 o

DP9320085-5

+500
20000

+1 67
66.7 0 )

Model

L in mm (feet)

-| DP9400064-1

3000 L%
+033
(100 )

DP9400064-2

5000 *5°
+0 33
(16770 )

DP9400064-3

10000*3%°
+1 67
(33370 )

DP9400064-4

15000 *3%°

+1.67
S0 o

DP9400064-5

500
20000 *3

+1 67
(66.7 0 )
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Cables for Absolute Encoders .

To be provided by user

Cap: 172163-1

Socket: 170361-1 (connected)
or 170365-1 (separated&'
ue

0 12 mm2 (0 0002 n?)

1o LN 16
2 o White/Bll o 17
2 be WhlleNeIlo::w:]g:u T }g
5 o reen ] Lo 14 -
6 o It reen - _'o 15
urple 1
10 o t-wrmePume p——1° 8
‘81 o —med_ D 2
7 o BlacQ HE ] 1
! ]

03 mm? i : r 13 g

(0 0005 In2) : : b-o 6

White/Grey | | o 3
15 o] Ommee T 1ol
1 White/Orange; §P, 013
9 reel jue l‘ ! 20

03 mm2 (0 0005 in2)

To be provided by user

Case: 10320-52A0-008
(Manufactured by 3M.)

Connector: 10120-3000VE
(Manufactured by 3M.)

Cables for Motors without Brakes

To be provided by user

Cap: 172159-1
Socket: 170362-1 (connected)
or 170366-1 (separated)

E

3

|

L

Red M4 Crimped Terminals
=S U phase
White < V phase
Blue =® W phase
Green = FG

10 - 45

To be provided by user
R1.25-4TOR Round
terminal

(Manufactured by Nihon
Crimp Terminal.)

3

Model Linmm
(feet)
DP84(09123-1 3000+(|)00
+033
(oo )
DP8409123-2 5000+(|)00
+033
(1.7 0 )
DP8409123-3 ]0000+goo
+167
(333 0 )
DP8409123-4 5
15000 *3°
+1 67
S0 o
DP8409123-5 5
20000 30
+167
6.7 0 )
Model Linmm
(feet)
DP8409359-1 3000+:)oo
+033
(100 )
DP8409359-2 00
5000 *i,o .
(167 0 )
DP8409359-3 ]0000+goo
+1 67
(333 0 )
DP8409359-4 1 5000+300
+167
(50 o )
DP8409359-5 5
20000*3%°
+1 67
(66.7 0 )
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10 4.3 Connector Kits -

: ~_Cables for Motors with Brakes.-

) To be provided by user - o ‘ : ~ [~ Model | Linmm
. Cap: 172160-1° © .. ..~ .. Tobe provided by user - : (feet)'
ST ~ -R125-4TOR Round terminal *
I . Socket: 170362-1 (oonnected) - (Manufactured by Nihon CGrimp_ - | DP8409360-1 +100
or 170366-1 (separated) - Terminal.) T -13000 o 33
- S e’y -
I_ﬁnﬂ - - o . [ M4 €rimped Terminals ] C T bPS 409360‘2 0
i 1 -\A?I:(t’e —=® U phase, L e 50007 .
2 = <® Vphase - . - +033 - -
3 —©W.phase , ¢ - . laeT o)
. ‘ B 4 D FG'(Frame Ground) = . ~ ¥
= } . -5 Blla‘éll(( - —=® Br (Brake Términal) . DP8409360-3 10000+5°° -
i : L_ § Q" 2K~ Br (Brake Terminal) - .-
i T T % . - .- -(33.3 *o° )
- .- . ] o . R P ) . o —
R A L e DP840?3_60-4 15000 +3%0
., [ - +1.67
. . T . T (50 o)
-w T, - } R DP8409360-5 20000*3% .
. ) : S . - T +167
L ; - . . ] (667 0 )
Note Each connector is avallable as a connector Kit. Howaver, itis not an accessory of the Servopacks

or motors. Refer 0 10.4.3 for detalls on Connector Kits. -

10.4.3 Cbnhector Kits

‘W Encoder Cable Connectors

For Incremental Encoders

14 (055) 237(093) T : .
- - 3 —Ta la______
- g bl @ (s
| Ee : :
- - 4 = -
- %@ 414(018)
Iz Cap: 172161-1

- Socket: 170361-1 or 170365-1

_For Absolute Encoders

224(088) 2370093 - |
la
ale =
W~ 7]
B .
=|s i LI]¢
g T20m
Cap: 172163-1 .

Socket: 170361-1 or 170365-1
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[ | s Motor Cable Connectors .

Motors Without Brakes

" 98(039) 237(093) | .
& AL a = T - ) -
| MIEED | O |
3 =@ ®
T 414 el T i
2 (016) Cap: 172159-1 -
2 Socket: 170362-1 or 170366-1 _
Motors with Brakes
14 (055) 237 (093) -
] §._'_‘ a_;m— § . “- i ]
| I O Lo
i = h 42(017)
e ) . Cap: 172160-1
¢ . Socket: 170362-1 or 170366-1
M ‘Servopack Connectors o .
1CN, 2CN Connectors ,
D . e ) .
L) 4+~ (2}
c -
. pm=

390 (154)

127050 . T

10-47 -
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104 3 Connector Kits

S 3CN Connectors L e

3 1=
g |®.
OB [t
. 91 (e
222(087) 8 & -
~2
— Is o
5|- .
(-] — hY ~ -
Pan? L= . -
T = ©
> Bt Lt
. 1] i -
I

- l- - ~J .
- 24 99 (0 98)
322(127) i ) ) ‘ .

A - “Units: mm (inches)

Servopack | - Connector . Case A B.|'C D E F

For ICN 10136-3000VE 10336-52A0-008 322 435 180 170 140 376
(127 Q71 | ©71) | (067) |(0.55) |(148)

For 2CN 10120-3000VE 10320-52A0-008 220 333 140 120 1100 274
. - ©87) | 131 |(0.55) {(047) | (039) |(108)

The models of connector kit are shév’vn below.

Connector Application : Connector Kit Part List
Kit Model Encoder/Motor For Encoder Cable For Motor Cable
Number Cable
Encoder End Servopack End
Encoder | Motor Cap " Socket Connector - Case Cap Socket
Type | Brake [“yodel [Qty | Model |Qty | Model | Gty | Model | Qty |-Model [ty | Modei |aty
DP9420006-1 | Incremental | Without il N 201- |+ *2}r M oM
17216141 170365-1 [ 10 f1o120- | w0320 | - fi72159-1 | . [ 1703661 |5
DP9420006-2 | Incremental | With o 3000VE 2p0-f L =
172160-1 7
DP9420006-3 | Absolute | Without *1]1. *3 : Tofh 3
) 172163-1 16 f- - - 11721591 5
DP9420006-4 | Absolute With - o | "3
- 1721601 |- 7
Connector Application - Connector Part List
Model Connector Case
Model Qty Model Qty
DP9420007 | 1/O connector for | 10136-3000VE*2 | 10336-52A0-008*2 |1
1CN N
DE9409459 | Serial commu- Connector with case
tor for3CN [ Model Qty
i 17JE-23090-02 (D8B) 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)
t;j-¢3.5 (6-40.14)

- —
sfels ' 3 SR 4
cizile| |4 IN Rating Plate ¢
SRR |2 4 _ @
4-M3 '
YT |
72(283) 15 (059)
81(319)
33 (1 30)
135 (053) 135(053)

® LF-210 (Single-phase 200-VAC Class, 10 A)
8-04.5 (8-¢0.18)

HSE=A | ‘ ‘
o |=|¥[5r1* N Rar- sMY @
~| n

5 (¢ gl e Plate . ‘
95 (374) —[___25 (©98)
106 (4 13)
115 (4 53)

50 (197)
16 (0 63) 16(063) | |

® LF-220 (Single-phase 200-VAC Class, 20 A)

4-90.5 (4-90 020)

1 INRat-3 4-M5|
oo

i 130 (5 12) 30(118)
I 144 (5 67)
) 160 (6 30)

70(276)
58 (2 28)
40 (157

1 60 (2 36)

29(114) 29(114)
Manufactured by TOKIN
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N . ———— =
104 6 Brake Power Supply .- ’

10.4.5 Connector Terminal Block Converter Unit:

® JUSP-TA36P
40-pin Connector Plug:

40-pin Terminal Block,
7(028) M3.5 Screws FCN-364P040-AU 7(028)
/ / .
. (2-00.14) h T wsgen W asior -
35(014) . . RS

T

2 (0079)
E
-
.
f
-
©
[I—'.l.] , ,
|Z ) I( '
Ta3(169) ¢

10.4.6 Brake Power Supply ~
Brake power supphes are available for 100-V and 200-V mpuls Select an appropriate model de-

pending on the power supply voltage

® 200-VAC Input: 90 VDC (LPSE-2HOI) R
® 100-VAC Input: 90 VDC (LPDE-THOT) -~ -~

1 -

50 (1.97 )
- 30 (1,18) - -,
Manufactured by Yaskawa Controls™Co., Ltd.

T~

aste

Il

2-@3(2-20.12) MTG Holes ~
(Spot Facing @5.5 (@0.22),
-4 (0.16) Long) -

—— .
'

- W Nami H iy

] o [oXe |

" : - >
Lead Wires ' S Tt (©. 98)

® Lead Wire Length 500 mm each (19.69 in.) )

20
. (0.79)

. ® Max. Ambient Temperature: 60°C

~® Lead Wires: Color coded

AC Input Brake

] 100 V 200V
Blue/White Yellow/White

Red/Black

While it is possible to switch either the AC or DC side of the brake power supply, itis norm;{l- .
ly safer to switch the AC side. If the DC side is to be switched, install a surge suppressor near )
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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-2H01)

Diode Bridge )
Blue Qg —¢ Red
Surge
Sup-
AC Side _‘pre DC (Brake) Side
sor
White Q Black -

® Internal Circuit for 100-VAC Input (LPDE-1HO01)

Diode
Yellow Q ' Pi— ' :r Red
Surge Surge
Suppressor Suppressor
AC Side Diodef DC (Brake) Side
White O—d $———0 Black

10.4.7 Analog Monitor Cables

Sockehsac Model L in mm (feet)
DE9404559

+20 + 079
1000 © (3937 0 )

Ld L

+20 + 079
1000 0 (3937 0 )

-
P

-
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~ Trial Operation

This chapter describes how to conduct a full trial operation.

11.1 Check ltems before Trial Operation ...........cceveveennne. 112

1111 SeIVOMOtOr ...t i et ettt e e 11-2
11.1.2 SeIVOPACK .. .v ittt i e e e e 1-2
11.2 Trial Operation Procedure ..... e e e e e e e eaaaaaannn 11-3
'11.2.1 Preparation for Trial Operation PP 1-3
11.2.2 OPeration ...ttt i e 11-3
11.2.3 Inspection during Trial Operation ...ttt 11-4




Trial Operation : -

1112 Servopack

11.1 Check ltems before Trial Operation

-~ Inspect the following items before conducting trial operation. Also conduct the inspections accord-
ing to Chapter 14 Maintenance and lnspectwn if conductmg tnal operation on Servomotors that
. have been stored fora long perlod of time.”

' 11.1.1 Servomotor .-

.- 7 ) L Connection to machines or devices, wiring and grounding are correct.
e Bolts and nuts are tightened.

® For motors with shaft seals, the seals are not damaged and motor is properly lubncated

11.1.2 Servopack

® User constants are properly set for the applicable Servomotor and specifications.

L Termmal connections and wmng leads are tightened securely. Connectors are inserted se-
curely.

® The power supply is turned OFF if a servo z;laml occurs.

® Voltage supplied to SGD Servopack is 200 to. 230 V ‘”0/_ 15% (100 to 115 V +10/_; s%).
(When using a power supply that is not 200 V (100 V), a transformer 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
driven system is ready for an emergency stop at any time.

l Power ON

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 OFF. 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

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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11.23 Inspéction during Trial Operation

Inspect for the following items during the trial operation.

® Unusual vibration
® Abnormal noise
® Excessive temperature rise

-Take actions according to Chabter 14 Alarm Troubleshooting if an); fault is found. During trial
operation, the load and machine may not fit well“at first and result in an overload.
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This chapter describes characteristics at the factory before shipping and
Servo performance adjustment.
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Settings

12.1_ Characteristics at the Faét_ory_

“The speed reference characteristics at the factory are shown below.

- = - Speed Reference - M{)tor Speed Characteristics

Conditions:-No load

- v -

Rotation speed (r/min)

+3000 - -

]
]
i
. }
Il
24576

Speed reference
(speed refereénce units)

) Figure 12.1 Speed Reference — Motor Speed Characteristics
192 12.2 Reset —

ERCI] e - A, - - -

If settings must be reset becausé of applicatfon or usage conditions, reset them in according to

-

Chapter 6 Seridl-Communications.
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12.3 Adjusting Servo P_érformanqe_

12.3.1 Setting User Constants ‘

B Position Loop Gain (PRM1)

*+ Position loop gain is 1deally determined by the-specifications of the equipment, but initially
" set a level lower than the desired value. (The factory setting is 40 (I/s).)

B Speed Loop Gain (PRM2)

The setting (Hz) of PRM 2 expresses the 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.

Gain Large « (Inerta) —» Small

—-——c
N

Frequency f [Hz]

0 fe

(Jm: Motor moment of inertia, J_: Servomotor axis converted load inertia, J /Ty = x)

Cutoff frequency fc = PRM2 setting X J# [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 50x + 35. (The factory setting is 80 (Hz).) .

Note Set PRM2 to 40 (Hz) or less if the Servomotor is running under no-load conditions. -
B Speed Loop Integration Time constant (PRM3)

Set PRM3 to 20 (ms). (Factory setting)

12.3.2 Setting Optimum Position and Speed Loop Gain

B Speed Overshooting and Vibration

® Incrementally decrease the position loop gain (PRM1).
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® Incrementally increase the speed loop gain. If the situation worsens when the speed loop
gain 1s increased, incrementally decrease the gain.

Note A certain amount of position loop-gain is necessary, so set the acceleration/deceleration time
(PRMS) high if the application cannot handle overshoot.

B When Response Tracking Worsens

® Incrementally increase the f position loop gain (PRM1).

® If the position loop gain cannot be increased any higher because of vibration, incrementally
increase the speed-loop gain (PRM2). If increasing the speed loop gain causes vibration,
then tracking performance including that for the mechanical system 1s at its limit.
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This chapter describes Servodrive maintenance, inspection, and trouble-

shooting:
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13.2 Troubleshooting ...........cccciiiiiiiiiiiiinineeernnnnnes 13-4
13.2.1 Servomotor ...\ ... . e e 13-4
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Maintenance and Inspection

1311 Servomotor -

13.1 Servodrive Maintenance and Inspection

~ 13.1.1 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 decreased to suit operating conditions and environment. Do not
" -disassemble the Servomotor during inspection and maintenance, but rather contact your
- Yaskawa répresentagive if the Sérvomotor must be disassembled.
Table 13.1 Inspection ltems
Item Frequency - " Procedure ) Comments
Vibration and noise Daily Touch and hsten. The degree of vibration and noise
. ) : s - - “- - must not be any higher than nor-
i mal.
Appearance and clean- | According to the degree | Clean with a cloth or compressed air. —
ng of dirt
Insulation resistance Yearly Disconnect the Servopack and test insulation | Contact your Yaskawa representa-
rmeasurement - . | resistance at 500°V. Must exceed 10 M2 { tive 1f insulation resistance is be-
low 10 MQ
Overhaul Every 20000 hours or 5 | Remove the Servomotor, replace consum- Contact your Yaskawa representa-
. years able parts and perform any necessary repars. | tive for the overhaul
_| Onl'seal replacement (for | Every 5000 hours Remove the Servomotor and replace the o1l | —
motors equipped with oil seal. .
seals) T

W Parts Replacément Schedule

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

Part Standard Replacement Replacement Method
i Period ;
Bearings 20000 operating hours Disassemble the Servomotor and replace the bearings if
necessary.
O1l seal About 5000 hours Replace with a new o1l seal.
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. 13.1.2 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 ltems

Item Frequency Procedure Remedy
Clean unit interior and | Yearly Check for dust, dirt, and oil on surfaces. Clean with a cloth or compressed
circuit boards air.
Loose screws Yearly Check for loose terminal block and connec- | Tighten any loose screws,
tor screws.
Defective parts 1n unit or | Yearly Check for discoloration, damage, or broken | Contact your Yaskawa representa-
‘ on circuit boards wires due to heat. tive.

Bl Parts Replacement Schedule

The following parts are subject to mechanical wear or deterioration over time. To avoid failure,
replace these parts at the frequency indicated in the following table.

Table 13.4 Parts Replacement

Part Standard Replacement Replacement Method
Period
Smoothing Capacitor : 7 to 8 years Test and replace with a new capacitor
if necessary.
Relays - Test and replace 1f necessary.
Fuse 10 years Replace with a new fuse.
Aluminum Electrolytic Capacitor on | 5 years Test and replaced with a new circuit
the Circuit Board board 1f necessary
Note Operating conditions:
’ Ambtent temperature. Annual average of 30°C

Load factor: 80% max.
Operation rate: 20 hours/day max.

13.1.3 Replacing Battery for Absolute Encoder

Replace the absolute encoder battery (purchased by the customer) as outlined below. With an ER
6-V C-type lithium battery manufactured by Toshiba Battery Co., the estimated life is about 10
years.

1. Turn ON the Servopack and wait at least 3 minutes untl the encoder capacitor is charged.

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 Troubleshooting

"13.2.1- Servomotor
Refer to the Table 13.5 _for the appropriate action when a problem occurs during operatiori, and
besure to turn OFF the sefvo system power supply before commencm g the procedures that are

shaded "Contact your Yaskawa representative 1mmed|ately if the problem cannot be resolved
by usmg the described procedures. -

Table 13.5 Causes, Inspe‘cti.oh Areas, and Remedies

r -

-Symptom

Cause _ -

-7 .- Inspection

" Remedy -

Servomotor does not start

Overloaded LT

Unstable Servomotor rotation

Servoniotor overheated

Try operating with no load ~

Amblent temperature too high

Check to see 1f the ambient tempera-

Reduce the load or replace
with a larger-capacity Servo-
motor.

Reduce the ambient tempera-

. ture 1s below 40°C. ture.to below 40°C.
Servomotor surface dirty Check visually. . ‘Clean dust and oil from the
) - . motor surface.

Overloaded - ~| Try operating with no load Reduce the load or replace

with a larger capacity Servo-
motor.

Abnormal noise

-Mechanical mounting incor-
rect

* Loose
screws?

Servomotor mounting

e Coupling not centered?

¢ Coupling unbalanced"

¢ Tighten mounting screws. -

e Center or balance the cou-
- phng.

Beaning defective - " .. -

Check for noise and VIbratxon near
the beanng

Contact your Yaskawa repre-
sentative if defective. -

Vibration caused by the equxp—
ment”

Foreigni objects, damage, or de-
fqrr_natlon of shiding parts.

Contact the equipment
manufacturer.
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13.2.2 Servopack

B 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

Serial Communications Status When Lit Cause Remedy
Data (Traceback -
Monitor)
ALM10.0C Lit at power ON Circuit board (1IPWB) defective Replace Servopack.
Overcurrent Lit at power ON and servo ON |  Current feedback circuit or power | Replace Servopack.
transistor defective

. * Replace Servopack.

Lit during operation Servopack ambient temperature ex- | Bring Servopack ambient tem-
Lit though - | ceeds 55°C. perature down to 55°C. (Heat
Litovethough power 1 Snk overheated)
Operation resumes after wait-
ng and resetting. )

ALM40.0V Lit with normal operation or | GD? load too large Check Servomotor shaft con-

Overvoltage deceleration - verted inertia on the equip-

) ment.

. Circutt board (1IPWB) defective Replace Servopack.
ALMS51.08 Lit with high-speed Servomo- |'e Servomotor wiring incorrect ¢ Check and correct wiring.
Overspeed ;c::trotatlon after reference in- | Encoder wiring incorrect * Checktoseeifthe A-, B-and

P C-phase pulses are correct at
) ) 2CN, and repair if necessary.
ALM31.0F No feedback pulse after refer- | ¢ Servomotor wiring incorrect ¢ Check and correct wiring.
Overflow ence pulse mput

* Encoder wiring incorrect

* Checktoseeifthe A-, B-and
C-phase pulses are correct at
2CN, and repair (disconnec-
tion, short, power supply, de-
fective circuit board.) if nec-
essary.

) Control board (1PWB) defective

Replace Servopack.

Overflow during high-speed
operation

e Servomotor WwIring incorrect

¢ Encoder wiring incorrect

* Check and correct wiring.

* Checktoseeifthe A-,B-and"
C-phase pulses are correct at
2CN, and repair (disconnec-
tion, short, power supply, de-
fective circuit board.) 1f nec-
essary.

Control board (1PWB) defective

Replace Servopack.

Normal operatton by overflow
with large reference input

Servopack adjustment incorrect

Increase speed loop gain
(Cn-04).

Load capacity too large

Review the load. (overload,
load inertia)

Speed reference too large

Decrease the speed reference.
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Serial Communications Status When Lit Cause Remedy
Data (Traceback )
Monitor)
ALM71.0L Lit during operation Load greatly exceeds the rated torque | Review the load. (overload)
Operation resumes after turn- ’
1
Instantaneous overload ing power OFF and ON.
ALM72.0L Lit during operation Load greatly exceeds the rated torque | Review the load (overload)
Continuous overload Operation resumes after turn-_ -
ing power OFF and ON. ’
ALMS80.POS Lit durning operation Faulty absolute encoder wiring or ‘Check to see if the A-, B- and

Absolute encoder error

connection

C-phase pulse wiring 1s correct

‘at 2CN, and reparr 1f necessary.

Servopack muiscounted pulses

e Turn power OFF, reset and
turn power ON.

e Separate encoder wiring
from main wiring circuits.

Servo overrun-

started to run

connected

ALMB81.POS Lut séveral seconds after power | Absolute encoder backup voltage Follow the absolute encoder
Backup error - ON " |.dropped ) ‘setup procedures.
ALMS82.POS Lit several seconds after power | Absolute encoder memory data Follow the absolute encoder
Checksum error ON check failed setup procedures. -
ALM83.POS Lat several seconds after power | Absolute encoder battery voltage Replace the battery and turn
Battery error ON 'dropped - power ON twice.
ALM84.POS i At power ON Absolute encoder malfunctioned Replace the Servomotor 1if the
Absolute encoder data error . T ; error occurs frequently.
ALMSS5.POS Lit several seconds after powet | Servomotor rofated at power ON. | Turn power ON with the Ser-
O\;erspeed ‘ ON vomotor stopped.
ALMC1.RWY Lit soon after Servomotor Servomotor wiring incorrect or dis-

Check wining and connectors at
the Servomotor. ;

Encoder wiring incorrect or discon-
nected

Check wiring and connectors at
the encoder.

[ALMC2PG
Phase error detected

Lit 1 to 3 seconds after power
ON

Faulty encoder wiring or connection

Check wiring and connectors at
the encoder.

Noise 1n encoder wiring

Separate encoder wiring from |
main wiring cIrcuits.

Encoder defective

Replace Servomotor.

Lit during operation

Faulty encoder wiring or connection

Check wiring and connectors at
the encoder.

Noise 1n encoder wiring

Separate encoder wiring from
main wiring circuits.

Encoder defective

Replace Servomotor.

ALMC3PG- - .

Broken encoder PA-, PB- -
phases ’

Lit soon after Servomotor
started to run

Faulty encoder wiring (PA, PB) or
connection

Check winng and connectors at
the encoder.

Power loss error

and back ON was shorter than the
power holding time

ALMC4.PG Lit soon after Servomotor Faulty encoder wiring (PC) or con- | Check wiring and connectors at
Broken encoder PC-phase started to run nection ) the encoder.
ALMF3.SRC Lit at power ON Time between turning power OFF After turming power OFF, wait

longer than the power holding
time (6 to 15 s) before turning
power back ON.
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Serial Communications Status When Lit Cause Remedy
Data (Traceback
Monitor)
ALMO00.ABS Lit several seconds after power | * Absolute encoder malfunctioned | ¢ Turn power back ON.
Absolute data error ON * Follow the absolute encoder

setup procedures.

* Absolute encoder wirng incorrect | Check and correct absolute en-
coder wiring.

ALMO2.PRM Lit at power ON Circuit board (1PWB) defective Replace Servopack.
Parameter breakdown

ALMO04.PRM Lit at power ON An out-of-range parameter was pre- | Reset all parameters within
Parameter setting error viously set or loaded. range.

Note A.00 is reset by turning power OFF.
Hl Problems due to Detective Wiring or Parts

Table 13.7 Problems Caused by Detective Wiring or Parts

Symptom Check Areas and ltems Remedy

Motor will not rotate with ref- | » Check voltage between R and T, * Check the AC power supply circuit.
erence input

¢ Make sure the alarm indicator 1s not lit. ¢ Look for a cause if an indicator 1s lit.

* Check the P-CON, N-OT, P-OT, and S-ON signals.

¢ Use the senal command ALM to check Servopack
status. ALM_ _RUN should be returned.

Bl Problems due to Setting Errors

Table 13.8 Problems due to Setting Errors

Symptom Cause Remedy

Poor servo tracking performance Position loop gain too low Increase the position loop gain (PRM1). Decrease the
speed loop gain when 1ncreasing position loop gain
causes hunting.
Note Do not increase the position loop gainany high-
eronce hunting occurs. This 1s the tracking per-
formance limit.

B Troubleshooting: No Alarm Displayed but the Motor Does Not Run

Table 13.9 Troubleshooting with no Alarm Displays

Symptom Cause Conditions Remedy
Servomotor does not start | Servo ON 1s turned OFF Furst digit of PRM37 | Turn ON the Servo ON input.

setto 0

Encoder to Servomotor wiring discon- | — Reconnect the wiring.

nected

Encoder types differs from the user —_— Select the correct encoder using the first

constant setting digit of PRM36.

P-OT and N-OT inputs are turned OFF | First digit of PRM37 | Turn ON the P-OT and N-OT inputs.
setto 0
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Symptom

Cause

Conditions

Remedy

Servomotor moves instan-
taneously, then stops

Number of encoder pulses differs from
the user constant setting (PRM34).

Set the user constant (Cn-11) to match
the number of encoder pulses if neces-

sary.

Servomotor or encoder wiring incorrect

Correct the winng.

Servomotor suddenly
stops dunng operation and
will not restart (With an ~
absolute encoder only)

The alarm reset signal (ALMRST) is
turned ON because an alarm occurred.

(ALMRST) from ON fo OFF.

Remove the cause of the alarm and
switch the alarm reset signal

13-8
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