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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.
A . . . - §

The new Yasakawa AC Servos can be used 1n various seivo 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-

1

viously: 15 lines).

® Improved environmental resistance by using varnish coating.

m
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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. .

v
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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.

v
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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.

Xt .
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& 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.

B 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.

Xi
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Safety Precautions

Warning Label

__!lABﬂM
ERNENHN
ARFEUREA7H5
. RHECMYY |

May cause

gectrs, shock:

and wait 5 min.
before servicng.

Warning Label —_ |
Grounding Label

g Ve 1
T
Use proper
techniques.

Grounding Label

Warning Label and Grounding Label
Sticker Attachment Positions
(Servopack)

Xin
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Configuration and Model Numbers

1.1 Configuration

300 W -  50W
400 W 100W

1-2
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1 2 Model Numbers

1.2 Model Numbers

1.2.1 Servomotor Model Numbers

SGM - 01 A3 1

N

_l_— Options

Y-Series Servomotor

. B: With brake
ggmp ggm PS gz&g‘r?]t&ror D: With brake and shaft seal
' P: Drip-proof
(cube type) S: With shatt seal
Rated Output (Motor Capacity) ———!
SGM Type Only ——— Shaft Specifications
A3: 30W A5: 50W 2: Straight without key
SGM and SGMP Types 4: Straight with key
01: 100 W02: 200 W 03: 300 W
04: 400 W08: 750 W L 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

_I-_ Applicable Motor

Blank: SGM Servomotor
P: SGMP Servomotor

X-Series SGD Servopack

Rated Output (Motor Capacity)

A3: 30W A5 50W 01: 100W L Model
* 02: 200W 03: 300W 04: 400W ] . . _—
08: 750 W H: Position control/serial communications

P: Position control
S: Speedftorque control

Supply Voltage

A: 200V
B: 100V

1-3
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Ratings a,hd 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 ...............cciii ittt 2-2
2.2 Ratings/Specifications for 100-VAC SGM Servomotors ........ 2-5
2.2.1 Ratings and Specifications ..............c.ciiiiiiiii i 2-5
2.3 Ratings/Specifications for 200-VAC SGMP Servomotors ...... 2-8
2.3.1 Ratings and Specifications .............. e e eaie e 2-8
2.4 Ratings/Specifications for 100-VAC SGMP Servomotors ...... 2-11
2.4.1 Ratings and Specifications ..............c.coiiiiiiiiiiii i 2-1
"2.5 Servopack Ratings and Specifications .............ccovuve... 2-14
2.6 Standard Servodrives ...................... Ceeieessenanaas 2-16
2-1
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Ratings and Specifications

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 Terriperature 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.

2-2
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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*! w 30 50 100 200 400 750
Rated Torque*‘ *2 N-m 0.095 0.159 0.318 0.637 1.27 2.39
. jozin 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 20 2.6 4.4
Instantaneous Max Current*1 | 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)
Moment of Incremental | (=GD2/4)kg | 0.021 0.026 0.040 0.123 0.191 0.671
Inertia [Upm] encorder, no |.m2 %104 x 104 x 10~ x 104 %104 %104
brake 0zin-s2x10-3 | 0.288 0.368 0576 174 2.70 9.52
Incremental | (=GD2y/4)kg | 0.030 0.035 0.049 0.181 0.249 0.811
encorder, m?2 x1074 x 1074 x1074 x10™4 x10~4 x1074
with brake - ' n.s2x10-3 | 0.408 0.488 0.696 2.56 3.52 15
Absolute (=GD2M/4)kg 0.046 0.051 0.065 0.148 0.216 0.696
encorder, no | .m2 x10~4 x 1074 x10-4 x1074 X104 X104
. brake - o7 in.s?x103 | 0.640 07200 | 0928 2.0 3.05 9.87
Absolute (=GD2M/4)kg 0.055 0.060 0.074 0.206 0.274 0.836
encorder, -.m?2 x 104 x10~4 x10~4 X104 x10~4 x10~4
withbrake 750 5241073 | 0.760 0.840 |1.048 2.91 3.87 1.9
Rated Power Rate*! [ kW/s 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 09 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 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 0.24
(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 A5A 01A 02A 04A 08A

Reduction Rating (%) 70 80 90 90 95 95

2-3
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Ratings and Specifications

2.1 1 Ratings and Specifications

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

SGM-A3A =~ - ) SGM-A5A : sl
4000 . - 4000 -
- - 3000 - T . 3000-1=
. Motor A B \ - ~Motor -
Speed N - Speed”
(v/min) 2000 . . (vfmin) 2000
i 1000 [— ' - == - T, 1000
0p: 01 02.-03 04 . "% 015 03 -045 06
- - Torque-(Nem) - - : - Torque (Nem)
L o2 40 60 0° 20 40 60 80 100 .
o Torque (0zein) - - ) Torque (ozein) i
SGM-01A -, B - - SGM-02A-
- 4000 — © - 4000
3000 - 3006 — -
B _ _Motor A : 8 Motor 8000, A - 8 -
Speed - : . - Speed . )
(/min) 2000 _ {r/min). 20001 .
) 1000. - . 1000 -
o — - 0
0 025 05°075 1 0o 05. 1 15 _2 _.
- 'Il'orque (N-.m) . - 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 8
Speed . Speed
_(v/min) 2000 (v/min) 2000
- 1000 [ - 1000
- 0 1. 2 3 4 . O 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
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2 2 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.

; Drive Method:

- Vibration Class:

Ambient Humdity: '
Mounting: '
Withstand Voltage:
Insulation Resistance:

Continuous

Totally enclosed, self cooled
Permanent magnet )

ClassB

0 to 40°C

Direct drive )

15 um orbelow

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 45.1 90.1 135
Instantaneous Peak Torque *' | N-m 0.29 0.48 096 . 1.91 3.72
0z-in 40.5 - 67.7 136 . 270 528
Rated Current *1 A(ms). - . [063 0.9 22 2.7 3.7
Instantaneous Peak Current *1 | A (rms) ) 2.0 29 71 8.4 14.8
Rated Rotation Speed *1 r/min 3000
Max. Rotation Speed *1 r/min 4500
Torque Constant * 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 2y/4) kgm2 [0.021 ~ |0.026 - | 0.040 0.123 0.191
inertia [Uy] encorder, no ; x104 x10~4 x104 - | x10™ x1074
brake 0zin-s2x10-3 0.288 - |0.368 0.576 1.74 2.71
Incremental (=GD 2/4) kg-m2 | 0.030 0.035 . 0.049 - 0.181 0.249
encorder, with %1074 x10~4 x10-4 x104 x 104
brake 0z.in-s2x10-3 0.408 . |0.488 | 0.696 2.56 3.53
Absolute (=GD 2\y/4) kgm? | 0.046 0.051 0.065 0.148 0.216
encorder, no x10~4 x 104 x10~4 x104 x10~4
brake 0z.in-s2x10-3 0.640 0.720 0.928 2.09 ‘13.07
Absolute (=GD 2/4) kgm2 | 0.055 0.060 0.074 0.206 0.274
encorder, with x 104 x10~4 x 104 x10™4 x10~4
brake 0z.in-s2x10-3 0.760 0.840 1.048 2.91 3.89
Rated Power Rating *' kW/S 4.36 9.63 254 328 47.3
Rated Angular Acceleration *! | 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 5.7 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 O.é4
(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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2 2 Ratings/Specifications for 100-VAC SGM Servomotors

B 100-VAC SGM Servomotor Torque-Motor Speed Characteristics

SGM-A3B
4000
30
Motor 00 A B
Speed

(r/min) 2000

1000

00 01 02 03 o4
Torque (Nem)

0 20 40 80
Torque (0zein) .

SGM-01B

4000

Motor 3000

Speed

(/min) 2000

1000

%0 o025 05 075 1
Torque (Nem)
0 50 100 150
Torque (0zein)

SGM-03B

4000 F

Motor 3000

Speed

(rmin) 2000

1000

% 1 2 3 4
Torque (Nem)
0 200 400 600

Torque (0zein)
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Motor
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4000
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A: Continuous Duty Zone
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23 1 Ratings and Specifications

2.3 'Rati'ng‘sISpéc_ificétiohs for 200-VAC SGMP Servomotors ‘

2.3.1 Ratings and Specifications

.=

- Time Rating: = Continuous

E}lclosure: a _‘ i Totally e_ncloseg, self cooled

_Excitation: . Permanent magnet
Insulation Class: ClassB 3

. Ambient Temperature 0 to 40°C
Drive Method: Direct drive ’
Vibration Class: 15 um-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 2.3 200-VAC SGMP Servomotor Ratings and Specifications
SGMP Servomotor Type: SGMP- . 01A 02A 04A 08A
Rated Output *! w 100 200 400 750
Rated Torque *1*2 N-m 0.318 0.637 1.27 2.39
oz-in 45.1 90.1 181 338
lqstantaneous Peak Torque | N-m 0.96 1.91 3.82 7.1
oz-in 135 270 542 1010
Rated Current *1 A (rms) 0.89 2.0 -{2.6 4.1
I.r1|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 3.56 5.46 6.55
Moment of | Incremental (=GD2 yy/4) 0.065 0.209 0.347 2.11
Inertia encoder, no kg-m?2 x 1074 x10~4 X104 X104
brake 0zins?x10° | 0.917 2.96 4.92 29.9
Incremental (=GD2 \/4) 0.103 0.307 0.445 2.52
encoder, with kg-m?2 x 1074 x 1074 x10~4 x10~4
brake ozins?x10° | 1.46 235 6.31 35.7
Absolute -~ (=GD2? \y/4) 0.090 0.234 0.372 2.14
encoder, no kg-m? x10-4 x104 x 1074 x 1074
. brake 0zinsx103 _ |1.27 3.31 5.27 30.3
Absolute (=GD2? \y/4) 0.128 .{0.332 0.470 2.55
encoder, with kg-m2 x 1074 -x1074 x 1074 x10™4
brake ozins?x103 _ | 1.81 4.70 6.66 36.1
Rated Power Rate *! kW/s 15.7 19.4 46.8 26.9
ﬁated 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 (in))
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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L
2 3 1 Ratings and Specifications

B 200-VAC SGMP Servomotor Torque-Motor Speed Characteristics

SGMP-01A
4000
Motor 3000 A
Speed B
(/min) 2000
- 1000
0
0 02 04 06 08
Torque (Nem)
0 40 80 120
Torque (o0zein)
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4000
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- . 1000
0p 1 2 3 4
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0 200 400 600
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B: Intermittent Duty Zone

SGMP-02A
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4000
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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: ~ ClassB

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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-

2 4 1 Ratings and Specifications

Table 2.4 100-VAC SGMP Servomotor Ratings 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
0z-in 451 90.1 135
Instantaneous Peak Torque*! - N-m 0.96 1.91 2.86
-lozin 135 . 270 406
Rated Current*!. ) A (rms) 22 2.7 43
Instantaneous Peak Current*1 | A (rms) 71 8.4 13.9
Rated Rotation Speed*! r/min - {3000
Max. Rotation"Speed*! /min - _ 4500 o
Torque Constant*? N m/A (rms) 0.160 0.258 0.246
1 ] 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:m2 x10-4 x104 x10~4
: 0z.in-s2x1073 0.917 2.96 4.92
Incremental encoder, | (=<GD 2/4) . 0.103 0.307 0.445
with brake | kgm? x1074. x 1074 x1074
| 0z.In-s2x1073 1.46 4.35 6.31
Absolute encoder, no | (=GD 2,y/4) 0.090 0.234 0.372
brake -kg-m2 x1074 x1074 x1074
0z-in-s2x10-3 1.27 3.31 5.27
Absolute encoder, (=GD 2)y/4) 0.128 0.332 0.470
with brake kg-m2 X104 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*1 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- - T 01B 02B 03B
Reduction Rating (%) O 90 95
2-12°
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2 4 Ratngs/Specifications for 100-VAC SGMP Servomotors )

__
Bl 100-VAC SGMP Servomotor Torque-Motor Speed Characteristics
SGMP-01B SGMP-02B
4000 4000 [—
Motor 3000 A e Motor 3000
Speed ) Speed
(r/min) 2000 (r/min) 2000
1000 ) 1000
%0 02 04 06 o8 A 0 o5 1 15 2
- Torque (Nem) ) ’ Torque (Nem)
0 50 100 0 100 200 300
Torque (ozein) . Torque (ozein)
.-SGMP-03B
" 4000
3000
Motor A B
Speed : .
(r/min) 2000 [~ A: Continuous Duty Zone
B: Intermittent Duty Zone
1000
% 1 2 3 4
Torque (Nem)
0 200 400 600

) Torque (oz*in)
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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.

Taislé 2.5 Servopack and Applicable Servomotors .

Voltage 200 VAC - 100 VAC
SGD Servopack A3AH {A5AH |01AH |02AH |04AH {08AH |A3BH |A5BH |(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: A3AL | A5AQJ | 01AC0 | 02A0 | 04A] | 08ALD | A3B[] | ASB] | 01B(I | 02BOO | 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 P/R ~
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*
Jyx 104
kg m?
(0z-In s2x
1073)
Continuous Output 0.42 0.6 0.87 2.0 26 4.4 0.63 090 2.2 2.7 3.7
Current ;
Max. Output Current 1.3 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 driven)
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 15 09(1.98) 1.2 15
(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

1/0 Signals Serial Communica-
tions

Function: Position reference input, user constant setting input, confirmation output, output for all
monitors

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

Sequence Input

Servo ON, P dnive (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 Duning 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 115V + 10% (1 27.V). A step-down transformer
is required if 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.
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2.6 Standard Servodrives

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

peripheral equipment are listed in the folloWing table.

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

Servopack Model

Applicable -

_Type Power Sup- | MCCB | Applica- - Recommendgd Noise Power ON/OFF
SGD- Servomotor | ply Capacity | or Fuse_| ble Noisé _ Filter™ -Contactor. ~
Model | per Servo- Power Filter - .
- pack™ (kVA)- | Supply | - (Refer-
Capac- | ence Dia- | Model Spec.
. Jity2(A) | gram) | -
200 oW SGD-A3AH | SGM-A3A[0 | 025 5 (Applica- LF- 205A Single-phase Yaskawa
VAC S0W SGD-ASAH | SGM-ASAL] 103 ~ ble) 200_V_AC-class! HI-15ES (30 A),
- — SA or the equivalent -
- 100W | SGD-01AH_. | SGM-01AO0 |.05 == - R .
200W |SGD-02AH [ SGM-02A00 |075 - I
400W |SGD-04AH |SGM-04A00 - |12 9 LF-210 - | Single-phase
200 VAC-class, .
10A
750 W j SGD-08AH | SGM-08A0 (22 16 - (Not appli- | LF-220 Single-phase
. cable) 200 VAC-class,
- 20A .
100 30w SGD-A3BH SGM-A3B[O | 025 5 % LF- 205A Single-phase
VAC  [sow [sGD-ASBH |SGM-AsBO |03 %02 VAC-class,
100 W | SGD-01BH SGM-0I1B(O |05 ’
200W | SGD-02BH SGM-02B(J | 075 8 LF-210 Single-phase
200 VAC-class,
10A
300 W | SGD-03BH SGM-03B0] 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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Servodrive Characteristics

This chapter provides characteristics of Servopacks and Servomotors.

3.1 Overload Characteristics ................... ceeeen cereiree.. 322
3.2 Starting and Stopping Time ................... cessecsnessans  3=3
"~ 3.3 Allowable Repeatability ........ . . . 3-4
3.3.1 Allowable Repeatability as Limited by the Servomotor ...................... 3-4

3.4 Large-amplitude Frequency Characteristics .. ... e ——— 1Y
3.5 MechamcalCharacterlstlcs.................... ............ . 3-7
T 3.5.1 Mechanical SIenGth . ............isee e s 3-7
3.5.2 Allowable Radial Loads and Allowable Thrustloads ....................... 3-7
3.5.3' MeChanical TOIBTANCES .. ........uueneenenrneensenerneneenaeneeaeneens 3-8
3.5.4 Direction of Motor Rotation ........... ..ot 3-8
3.5.5 ImpactResIstance ........ ...ttt i e i 3-9
3.5.6 Vibration Resistance ................ e ea e, 3-10
3.5.7 Vibration Class .........ccoiiiiiiiiiiiiii i iiiiiaieeiiaerineeneeenanns - 3-10
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Servodrive Characteristics

3.1 Overload Characteristics .

The Servopack has a built-in overload protective function to protect the Servopack and Servomotor
from overload. Allowable power for the Servopack is therefore limited by the overload protective
function as shown below.

The overload detection level quoted under hot start conditions at a motor ambient temperature of
40°C cannot-be modified.

1000

100

Opérating time (s) 1 .

10

07
100 200 300

Motor rated current (%)

Figure 3.1 Overload Characteristics
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32 Starting and Stopping Time

'@

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.

N NelWlu + Jo)
str = 1047 X ——7=
Starting time: tr = 104.7 X 2= Iah) [ms]
o NelWu + J0)
Stopping time: #f = 104.7 X Kt 1@ + B) [ms]

Ngr: Rated motor speed (r/min)

Jm:  Motor moment of inertia (kgem?...(GD?w/4)

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

K- Motor torque constant (N*m/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 - *-.-.'— =
Sy
Time
I t lr 2 f .
I ~
|
I
| -
! |
I | >
BrANE
Motor speed i Time

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

~ 3.3 Allowable Repeatability - - -

- Ranning and stoppi;ng'-repedtabihty are limited by the Servomotor.

3.3.1 Allowable Repeatability as Limited by the Servomotor

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

I 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. )

3 " Pe(er + ff) + Puts
T = T2x [s]

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

i» D)
) A
Motor current  * | s A w Time
. ' = L tr g s | tr ' R }
1 ~
le 1.7 |
. | l o
] | l |
|

oo

)

| ) / .
- | l = i . .
Motor.speed ; - — Time

Figure 3.3 Motor Cufrent - Motor Speed Timing Chart
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33 Allowable Repeatability

M With Motor Stopped without Idling Except during Acceleration or

Deceleration

The timing chart for motor armature current and motor speed is shown in Fi g: 3.4. If we assume -
that allowable repeatability is N (times per minute), thef_l N can be found using the equation given
below. ’ '

= Kt le
N = 286.5 x Nt JL)(I [a — B*/a®) ltimes per minute]
-} TS
) ‘ ] 4» ]
Motor current 'F — - * = l ] == Time
I G |
! I
' g |
: 1 1 - | :
|
| o ! I
A - /\
Motor speed I Time

Figure 3.4 Motor Current — Motor Speed Timing Chart

B With Motor Constantly Cycling through Acceleration, Idling, and

Deceleration without Stopping

The timing chart for motor armature current and motor speed is shown in Fig. 3.5. If we assume
that allowable repeatability is N (times per minute), then N can be found using the equation given

below.
© N = 2865 X ——Ku'l—(l/a - B?/a) [times per minute]
Nr(Uy + JD)
B R —
I S
Motor current l 1 t = Time
BEILE
o T I
. L1 \
l X ! |
f | 2 | |
Motor speed 1 . Time

Figure 3.5 Motor Current — Motor Speed Timing Chart
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Servodrive Characteristics ]
. _ A

3.4 Large-amplitude Frequency Characteristics

When looking at frequency. chara:éte_ristlbs 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- k'IR
Up + I

ﬂ WANVAINS
RVARVEARVES

SV (o WA
= VARVARVES

Figure 3.6 Motor Current — Motor Speed Timing Chart

= 1 52 X [r/min]
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3 5 Mechanical Charactenistics

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 during mo-
tor operation.

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

Servomotors
AIIowabI[eNR(adifz-):]I Load Fr Allowablt[aNT(l:(ru;; Load Fs
) )
Setone o [ 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) Fr 5020
SGM-04 245 (25) 196 (20) 74 (1.5) 68 (7) Fs
SGM-08 392 (40) 343 (35) 147 (15) 98 (10) B | ==
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 Radial 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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Servodrive Characteristics
_ _

’ 3 5 4 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 . ST

. Tolerancef('l'.l_.R.)' (see note) ] Reference Diagram

Perpendicularity between the flange 0.04 mm . -
face and output shaft . (0.0016 1n) ) (B)
® |‘ ©
—HE

Mating concentricity of flange O.D. 0.04 mm

) ' L ©0016in) | - -
- ’ e

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

_ @ (0.00079.1n)

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.

. Figure 3.7 - Direction of Rotation for Forward Run Command Input
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35 Mechanical Charactenistics

. 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 EEEEE 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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Servodrive Characteristics

357 Vibration Class

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.

4.1 Internal Connection Diagram ........... testessessessansanans

4-2

4.2 MainCircuitTerminals .........c.cciiiiiineereercncecnnnens .. 4-3
4.3 Applicable Receptacles ..............c.ccceiiiinnns cessasess 4-3
4.3.1 1ICNConnectorforl/OSIgnals . ...........c.ciiiiiiiii it iiereannns 4-3
4.3.2 2CN Connector for Encoder ..........cvviiiiiiiiiiieiiiencnanenannnnens 4-3
4.3.3 3CN Connector for Serial Communications ..............cciiiiiiiiiennn. 4-3
4.4 Connecting an Incremental Encoder ......................... 4-4
441 Typical Example ...ttt ittt 4-4
442 1CNI/O Connector Terminals . .....covvviniieri it inereaeranraneennns 4-5
4.5 Connecting an Absolute Encoder ...........c.cociivenennnns 4-10
451 Typical Example . .........cciiiiiiiiiii i it it e 4-10
'4.5.2 1CN /O CONNECIOF TEIMINAIS .+« « e e e v et ee e e et ee e e e eee e e eeeaenes 4-11

4.6 OutputCircuits ..............ccceiiiiirierenicnsnsnsonneess 4=15

4.7 Connector Terminal Block Converter Unit for ICN ............ 4-15
. 0 T Voo T o 4-15
4.7.2 Connection Specifications ............oiiiiiiiii ittt 4-16
4.7.3 Cable Specifications (Accessory for Connector Terminal Block Converter Unit) 4 -17

4.8 2CN Encoder Connector Terminals ...........vccevecveereee.. 4-18

4.8.1 2CNTerminalLayout ..............oiiiiiiiiii 4-18
4.8.2 ApplicableCables ...t e i 4-19
4.8.3 2CN ConnectionMethod ... 4-20
4.9 3CN Serial Communications Connectors ..................... 4-22
4.9.1 3CNTerminal Layout ..........oooviiiiiiiiiiiiii e 4-22
4.9.2 3CN Connection Method and External Signal Processing ................... 4-22
4.9.3 3CN /O Signals and Their Application ................ccoiiiiiinnn, 4-24
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Configuration and Connections

4.1 Internal Connection Diagram

The internal connection diagram of the SGD-[JH Servopack is given below.

. fonu00 oI
l— peeds eun)
£
suoeduNwW A & g o 340
-Wod jeuss 104 | ¢ v uoiysog weuny ynoio unauio
NOE c wew
urepy
q —u e Addns _ -
somod
poeds . ndd 2504 fomop
sreubis Oy o4 | | i AS- od
outis on od f NOT AS+ -+ ‘
_ o] i Jejjoiuco
H weun)
—L
1 YnAUP 1018
ioueB WMd| ' = ]
Japooug r_. . ﬁ y ;_.
I NOZ
i ! o_srﬂ : JH._.
BE I e e
' TOHIoT - i
H ' ueun: _ ]
! '
T fejey| | = ._.
, = 1 3 ;
weip |4 B H ¢ H.
o:ﬁkH? ! _
P T ‘
owm | A weiny +
T Y ' A
L.
Jojowionseg WOS ! . Tﬂl +
W1ld1 Lo aal
L - N4l - .

(2H 09/05) %5  Jou+ A S11 01 001 aseyd ejbuis
10 (zH 09/0S) %S' o1+ A OEZ 01 002 eseyd sjbuig

Internal Connection Diagram for the Servopack

Figure 4.1
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42 Mgin Circunt Termunals

. 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*
UV,w Motor terminal Connect U to the red motor terminal, V to the white motor terminal, and W to
the blue motor terminal.
(4] Ground terminal Connect to the motor ground terminal (green) for grounding.
P,N Regenerative Resistor Unit | Connect to a Regenerative Resistor Umit (External connection 1s usually not
terminal needed.)

Note For 100 V power supply: Single phase 100 to 115 VAC *1%/_;5%, 50/60 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 Applicable Receptacle Model

’ Connectors . Solder Case Manufacturer
10236-52A2JL (Manufactured by | 10136-3000VE 10336-52A0-008 SUMITOMO 3M
SUMITOMO 3M), 36-P nght . -
angle K

4.3.2 2CN Connector for Encoder
‘ Table 4.3 Applicable Receptacle and Cable Specifications
Specifications for Applicable Receptacie 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 Speci-
tured by SUMITOMO 3M), . fications.
20-P night angle :

Note This cable 1s available from Yaskawa. Refer to /0.4.2 Cable Specifications for more details on cables.

4.3.3 3CN Connector for Serial Communications

Table 4.4 Applicable Receptacle

Specifications for Servopack . Applicable Receptacle Model .
 Connectors Solder , Case Manufacturer
' 17LE-13090-27 (Manufactured by | 17JE-23090-02 (D8B) . | Provided with receptacle Danichi Denshi Kogyo Co.,
Daiichi Denshh Kogyo Co., Ltd.), Ltd.
9-pin right angle -
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Configuration and Connections

44.1 Typical Example

4.4 Connecting an Incremental Encoder
4 4.1 Typical Example

R'rl

Single- phase 200 to 230 VAC (Slngle phase 100 to 115 VAC >
IMCCB)- ) 105

6, 50/60 Hz +10/_, £%, 50/60 Hz

Noise filter eliminates external noise

Artisan Technology Group - Quality Instrumentation ..

|

Figure 42 SGD-(JJH Servopack Connection
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Noise filter
Power
supply .
: > :
- i Loy o For power supply ON/OFF R
) OFF lm""—°5 Ry SUP Attach a surge suppressor to the
_ magnetic contactor and relays
Servomotorl .
L R Servopack . A R . '
IMC - (SGD-00O0OH) B .,
Controller for sarial == T
communications H 3 cN ¢
c N TXD ) - D
RXD . i Must be grounded
*RXD HI | IP*TXD 2 m“ TX Class-3 ground
'V RXDl3 (100 Q@ max.)
TXD T
[ tpxrxD]4 _]>- RX 2ON
* TXD — .
L (ASY] —
oV ™ - - - -
(Y FG ] Connector case T
- . . R Correctly terminate the
+1CN ,  end of the shielded cable
, +24V +24V |13 47kQ I
. Servo ON with 1Ry ON L 15.)' S—ON |14 p-5ma'¥~ K ——= Servo ON
ovlN-Ls : 2
Reverse dnve prohibited with N-LS OPEN ™~ ¢ N-OT |17 ! E__ N Reverse dnive prohibited } R
Forward dnve prohibited with P-LS OPEN Sﬁi P-0T]16 ! -== .K_J——— Forward drive prohibited
3Ry ON with ongin deceleration LS ,__O—IF DEC |18 i $ = [{ "—= Deceleration LS H
Reverse current kmit ON with 6Ry ON ___%&g N-CL ;12 '; _}_-'_:_ K i REVcurrent imit ON
TRy ot P
Forward current imit ON with 7Ry ON r‘E{"LP -CL |11 3= ;_-’ FWD current imit ON
P control with 2Ry ON L.o—g__m 15 x _E__g__‘__" Proportional control
+24V BBy AIM |34 =
SRy OFF with servo alarm e JaM-sGlas | 1]= Servo alarm Optocoupler output
ovl [4By ﬁ 7 = — Maximum operating voltage 30 VDC .
4Ry ON with servo ready . :3_ i N Brake mteriock Maximum operating current 50 mA
T |8y 8
8Ry ON with positioning complete COIN i_ - Positioning compleie
9Ry ON dunng current limit 9By CLT |9 - — a -
caM |10 = p—— Current imit in N
i progress + 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 | ALO2 31 ) Open cllctor auput 3. I/O power supply must
- ALO3 132 19 30VDC :
- SG-AL Maxnmum operating current 20 mA be supphed b)’ the user. .
36 FG
37- SGov '
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4 4 Connecting an Incremental Encoder

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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4.4.2 1CN I/0 Connector Terminals
@ Terminal Layout
Table 4.5 1CN Terminal Layout
PA Reference
1 pulse input 19 Not used
* Reference
2| "PA pulse input 20 Not used
Reference
3 ?B pulse input 21 Not used
. Reference
4 | "PB pulse nput 22 Not used
. Extgmal
5| CLR ongin signal 23 Not used
. External input
6 | "CLR ongin signal 24 Not used
input . Brake inter-
: 7| BR lock signal 25 Not used
Positioning output
8 | COIN complete 26 Not used
signal output
Current hmit 2
_ 9| CIT detection sig- 7 Not used
BK/COIN/ nal output
10 | SG-COM | CLT common o8 Not used
ov Forward N d
1| PoL current limit 29 otuse
Reverse ON.input
—_ current
12 | N-CL i 30 [ ALO1
" A oo
13| +24 VIN |power supply output (open | 31 [ ALO2 collector out-
input collector out- t
11| sON Servo ON put) put)
input o | 32 ALOS Alarm code
- control 33| SG-AL |output com-
Forward 15| P-CON input mon 0 V
g drive pro- Servo alarm
16| p-oT hibrted input 34 | ALM output Servo alarm
Reverse 35 | ALM-SG | fout
17| N-OT drive prohib- tpu
—_— Deceleration ited input
1 v Frame
8| 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




Configuration and Connections

442 1CN I/O Connector Terminals

. B |/O Signal Connections and External Signal Processing

Servopack (SGD-OJCIOH)
PAl1l ———— —— —_— Posmo_mng- complete
0 = v ! v o COIN (ON with posmoglng
Reference xMNiye= ! Iy complete)
pulse phase A *PA] 2 1 _J: }L P
3 Lo-—d oo - 3 Output during current imit
Reference FBL3 H o CLT (ON during current imi)
P "X | =< ! 1 ¥= - - -
pulse phase B *PB| 4 y _i oy — Brake interlock output
CLR1S C=-=-4 S - BK (ON at servo ready)
- ' - [ | g
External origin - e<d 1 *..
ot 30 G I PE 31 S Do sc-com fumawes
4T 4 ALM-SG . )
- tr — Optocoupler output - *
) fum operating voltage 30 VDC -
) ALO1 Maximum operating current 50 mA DC
' O Alarm code output  _
- ALO2 Open collector output '
Maximum operating voltage 30 VDC y_
- h ALO3 Maximum operating current 20 mA v
. (o1 o SG-AL
20 . S T =
- 21 .
22 . )
Must be OPEN < 23
24 “
25
26
27
28
\. 29 -

Servo ON (Servo ON when ON)

P control (P control when ON)

Reverse rotation overtravel
(overtravel when OFF)

Forward rotation overtravel

{overtravel when OFF) ] ‘[ < “{
LS ongin retum deceleration ~ ¢-5 © DEC y18 -l - : 36 © FG
(ON when above LS) - I s \
3 —_— I ..< . }
. — g
Reverse rotation current limit . N-CL 12 =

o o———— | C...-.
(control when ON) I C <
Forward rotation current limit L;— P- CL 11

(control when ON) . ]’ C—

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 pulses (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
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4 4 Connecting an Incremental Encoder

Bl Input Signals and Their Application

Table 4.6 Input Signals
Signal 1CN Pin No. ' Description
Name
S-ON 14 Servo ON e When input, this signal triggers a standby status for the reference
mput. '
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 input, this signal switches the speed loop control mode from
(Two functions can | €Tence P1 (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_l or reverse ltmit switch signal
P-OT 16 Forward dnive prohibited for linear or other types of drive. The signals are CLOSED during
_ normal operation and are OPEN when the himit switch is operated.
* These functions can be canceled with user constant PRM37 bt 1.
A Always N-OT or Always P-OT can also be set.
+24V IN 13 24V This signal 1s the external power supply mput for pins 11, 12, 14,
15, 16, 17 and 18 of 1CN. The user must provide the I/O (50 mA
min.) power supply. - .
N-CL 12 Reverse current lmit Ths signal 1s the current limit reference or JOG run reference input
P-CL 1 reference (Reverse JOG | depending on the setting of user constant PRM37 bt 2.
run referqnce) The current limit 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.

¢ Polaritycan be reversed (OPEN on LS) with user constant PRM37
bit 4.

Bl 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/0 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).

Photocoupler

1l

— -

w |

Figure 4.4 Input Circuit Configuration
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Configuration and Connections
- S S

442 1CN I/O Connector Terminals

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 bit 2=0)
This signal switches the speed loop control mode between PI (proportional-integral) and P
(proportional) control. '

- ® External Set Speed Selection (PRM37 bit 2 = 1)

This signal is used to input the speed set selection in user constants PRM26 and 27.

P-OT and 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 0 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 1mmediately stop the motor. The motor will be zero-

clamped after it stops.

é—ON: Servo ON

. Turning ON thus 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 bit O 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 bat 2.

® Forward and Reverse Current Limit References (PRM37 Bit 2 = 0)
Thas 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.

® 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
4-8
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4 4 Connecting an Incremental Encoder

. Table 4.8 P-CON ,

P-CON Speed reference
OFF Speed 1
ON Speed 2

LS DEC: Origin Deceleration

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

‘ "Il Output Signals and Their Application
B 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.

reaches the lower level value either limited 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.

’ CLT 9 (10) Current Limit Detection | * When N-CL or P-CL 1s ON, this signal turns ON when the torque

BK 7 (10) Brake Interlock Output | Outputs the tming 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
ALOLl 30(33) Alarm Code Output Open collector output
ALO2 31 (33) Maximum operating voltage. 30 VDC
ALO3 32 (33) Maximum operating current. 20 mA
4-9
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Configuration and Connections
#_—

- 451 Typical Example

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% _45%, 50/60 Hz *+10/_15%, 50/60 Hz

Noise fiter |  Noise filter eliminates external noise:

Power
supply
i r—j:] ON For power supply ON/OFF
OFF o o Attach a ;urg-e suppressor to the
IMC 5Ry SUP magnetic contactor and relays
- - - Serv;mot_ov
lM:—| —OR - Servopack 3 A
IMC SGD-00CH
Controller for senal —=——{}~ T - ( ) w B
communications '3CN o+ c
- . - 1 D
RXD L \; T@ 1 - i Must be grounded |~ -
*RXD H : lP *TXD]2 m‘ TXD : : Class-3 ground Absolute -
TXD - : RXD]3 (100 Q max, encoder
' 1 {PxRXD|4 |>'RXD 2ON
*TXD +— :
oV 1 1 oVi9 . __1
) FG| Connector case .
.- Correctly terminate the
+1CN 1 end of the shielded cable
+24V +24V j13 47k
Servo ON with 1Ry ON L_gg S-ON |14 [=5mAi¥~ K —— Servo ON -
- - — = seuend - .
Reverse dnve prohibited with N-LS OPENOV EHLS N-OT |17 ! -EJ;« R drive prohibrted
Forward drive prohibited with P-LS OPEN | Fo S P-0T}16 1} = K —= Forward dnve prohibited
- - I~y [ - g '
Alarm canceled with 3Ry ON |58 _DECLIS '3&__;__ K Alarm reset
Reverse current imit ON with 6Ry ON ,_E,& N-CL ;12 Eﬁig_——’ REV current im#t ON
| By 5757 |41- gt I —— . - -
Forward current imit ON with 7Ry ON % P-CL |11 iy - Em_" FWD current imit ON - -
P control with 2Ry ON l_o—é' PCON 115 3= K — Proportional control
+24V_ BRy  ALM |34 -
SRy OFF with servo alarm ] ) Y -
Ry - M-SG|35 A= E Servo alarm Optocoupler output
ov 4Ry BK |7 — Maximum operating voltage 30 VDC
4Ry ON with servo ready " - E Brak Hock Maximum operating current 50 mA
1l - rake interlo
8Ry COIN |8 —
8Ry ON with positioning complete * - Posttioning complete
9Ry ON during current imit SRy _CLT |9 T ; = S
= urrent imit in -
CaM 110 1 {_-:“ﬂ_. progress ) -
Note 1. The capacity of each output circuit
. is 50 mA max. or 30 VDC max. ' ‘o
- 2. Signal output line Ip represents BAT
- - twisted-pair wires. 28 +
3. 1/O power.supply must be sup- _
phed by the user. . 29 BATO
z . ALO1 130 .
- - - _ ——
Alarm code output _é(wz 31 Open collector output
s ALO3__ ) 32 1 Maxmum operating voltage 30 VOG
& Al 33 ] Maximum operating current 20 mA
36 FG
} SGoOV )

Figure 4.5 SGD-CICICIH Servopack Connection

- 4-10
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45 Connecting an Absolute Encoder

4.5.2 1CN I/O Connector Terminals

n Terminal Layout

Table 4.10 1CN Terminal Layout

Reference -
‘ 1| PA pulse input 19 Not used
* Reference '
2| "PA pulse input 20 Not used
Reference
) 3| PB pulse input 2 Not used
" Reference
4| *PB pulse input 22 Not used
External
ongin signal
. External 5| CLR input 23 Not u§ed
6 | "CLR origin 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 .
_ o| CF detection sig- 27 Not used
BK/COIN/ nal output ; S
10 | SG-COM (():LT common 28 | BAT Battery (+)
Forward
11| P-CL current hmit 29 | BATO Battery (-)
Reverse ON input
—_— current y
12| N-ct limit ON in- External % Aot Alarm code Alarm code
put I output (open
13| +24 VIN |Powersupply output (open | 31 | ALO2 collector out-
Servo ON input collector out- put)
14| S-ON |nerl:,to 32 | ALO3 put :
P b control Alarm codé
- P control 33| SG-AL output com-
Forward 15| P-CON input - mon 0 V
dri - - : I -
L | A | S
P Reverse -, P 35| ALM-SG Servo alarm
17| N-OT dnve prohib- output
18 | ALMRST | Alarm reset - fted input 3% | Fo 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).

4-11
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Configuration and Connections

452 1CN I/O Connector Terminals

& 10 Signal Connections and External Signal 'Processing

Reference
pulse phase A

o

Reference
pulse phase B

External ongin
signal

-

Servo ON (S-egvo ON when O-N)

P control (P controlwhen ON) 0.5

Reverse rotation overtravel
(overtravel when OFF)

Forward rotation overtravel J,.Q_

(overtravel when OFF)

Alarm reset (reset when ON)

Reverse rotation current hmit

Servopack (SGD-0J0CH)
8 -
PAj1 £ e COIN
- 1
*Pal2 “[j‘*%: *‘{
- oo 97| ==
s ] i LT
sz Y =< ) &=
[ —_
oo e D T
] - 1
- ] -
“D’ < L_*____‘ 104 5G-CoM
: r;“'f 344 ALM
- 1 -y 1
oy 354 ALM-SG
- 304 AvLo1
- 311 avLos
- 324 AL03
) 384 sG-AL
36 ‘L FG

(control when ON)

Forward rotation current mir

(control when ON)

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

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

Posnlo}llng complete
(ON with positioning
complete)

Output dunng current imit
- (ON duning current imit)

Brake interlock output
(ON with preparation complete) -

Alarm output
{OFF with alarm)

Optocoupler output .
Maximum operating 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

4-12
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4 5 Connecting an Absolute Encoder

B Input Signals and Their Application .

Table 4,11 Input Signals

Signal 1CN Pin No. Description
Name .
S-ON 14 Servo ON * When nput, this signal triggers standby status for a reference n-
put.
e Cancels the base block and dynamic brake.
* The Servo ON signal can be canceled with user constant PRM37
bit O 1f not needed
P-CON 115 Proportional control ref- | When input, this signal switches the speed loop control mode from
(Two functions can | €rence 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 forward or reverse limit switch signal
P-OT 16 Forward dnive prohibited for hinear or other types of drnive. The signals are CLOSED during
normal operation and are OPEN when the limit switch 1s operated.
* Thus function can be canceled with user constant PRM37 bat 1. Al-
ways N-OT or Always P-OT can also be set.
+24V IN 13 24V This signal 1s the external power supply input for pins 11, 12, 14,
15, 16, 17 and 18 of I1CN. The user must provide the 1/0 (50 mA
min.) power supply.
, N-CL 12 Reverse current hmit » This signal 1s the current limit reference or JOG run reference input
P-CL 1 referer;ce (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 Thus signal resets the servo alarm status.
BAT 28 + Backup battery mnput | This terminal connects to the backup battery used when power to
BATO 29 — Backup battery mnput the absolute encoder 1s OFF.
‘ The voltage 1s 2 8 to 4.5 V (The user must supply the battery.)

Bl Input Circuits

The 1nput signals are the same as those for the incremental encoder (See page 4 - 7 Input Circuits
under 5.4.2 1CN 1/0 Connector Terminals) except that the DEC signal is the alarm reset (ALMRST)

signal.

Artisan Technology Group - Quality Instrumentation ...

4-13

Guaranteed | (888) 88-SOURCE | www.artisantg.com



Configuration and Connections

~ 452 1CN IO Connector Terminals

. B Output Signals and Their Application

Table 4.12 Output Signals

Sig-nal 1CN Pin No. N oo Descrlption :
- Name L -1 - S ) ) -
ALM+ 34 (35) _ Servo Alarm - < . -7 - Tyms OFlf when an error 1s detected.
(ALM-) See 5.4.2:Error Detection Function for further details.

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

" * Turns ON when torque sét for PRM28 and 29 1s applied whlle N-

- S CLand P-CLare OFF. . >
E_K 7(10) 5 Brake Interlock Output | Outputs the timing SIgnal tor ‘the. extemal brake signal
COIN 8 (10) . Positioning Cfb?nplete Output when the pulses remaining in the error counter falls within
) s - - A the positioning complete rarge set for PRM6.
ALOl 3033, . - -Alarm Code Output . | Open collector output -
ALO2 31(33) . (BCD code) . Maximum operating voltage: 30 VDC
ALO3 327(33) ' ' . Maximum operating current: 20 mA
- 1
4-14
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46 Oﬁtbﬁt Circuits”

4.6 Output Circuits

i

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 and current specifications for all signals are as follows:

Applied Voltage (V max.) <30V . ;
Conduction Current (Ip) < 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/0 power supply as that used for the in'pug cirg:uits (See Fig. 4.7.).

I Servopack )
Output rela [ . Optocoupler
tput relay —'e- Transistor - - Current limit detection
+ e Brake interlock
. v _-.l[- 1—71——’“"‘“- ‘ # : Servo alarm
V4 - -\ Positioning complete

- Flywheel diode (Make . ‘
- sure the diode is facing :
the nght direction.) ;

Figure 4.7 Output Circuits

4.7 Connector Terminal Block Con‘verter-’Unit for 1CN

4.?.1 Application

Servopack Connector Terminal Block
SGD-0O0OOH - Converter Unit
JUSP-TA36PC]
3CN ] '
Cable &
‘l: I— / ] > )= Connect to 1CN
lCN - .
2N o |
:J M3.5 Screws | ]

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.)

4-15
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Configuration and Connections

472 Connection Specifications

4.7.2 Connection Specifications

SGD Servopack Terminal Block Converter Unit
. : ICN Con- - . - -
Te |
Signal Name PinNo. R%?For Block No
PA 1 T ) n ; _I P Al 1
*PA 2 Lo B1 2
3 A2 3
PB ’ : I P
'PB 4 T U i} BZ N 4
CLR 5. : : A3 5
. R -

CLR 6 : = B3 6
4+ BK - - ° 7 = — A4 7
COIN 8 — B4 - 8
o 9 : : A5 9
SG-COM 10 . . B5 10
P-CL 1 ' . A6 11
N-CL - 12 : — - B6 - 12
+24V IN 13, = : A7 = .13
S-ON 14 - — : B7 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 — A1 21

i 22 — i Bi1 22

23 - A12 23

24 . . B12 24

25 Z Z le A13 25

26 : : TP B13 . 26

27 \ , A14° 27

(BAT) 28 . . B14 28
1 1 P -

(BATO) 29 ; ; 1 A15 29
ALO1 30 ; X B15 [~ 30
ALO2 31 v — A16 31
ALO3 32 . . B16 32
SG-AL 33 R A17 33
ALM 34 . . lr P B17 _ 34
ALM-SG 35 e A18 |= 35
FG . 36 |— - - B18 36
Connector Case ENES \ A19 37

Cable: Provided with the terminal block. i;z gg

_LP : Twisted-pair wires B20 40

Note

Do not use vacant pins.

4-16
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47 Connector Terminal Block Converter Unit for ICN

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 b

N

500 (19 69) Ii—}

4-17
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- _ Configuration and Connections

481 2CN Terminal Layout

4.8 2CN Encoder Connector Terminals

4.8.1 ZCN—TermihaI'Layout

"Table 4.13 2CN Terminal Layout

1 ‘ N N
PGV PG Battery (+) = ]
PG power . - _power (for abso-
2 PGOV | supply 0 V supplyoVv | 12| BAT+ lute encod- l?aﬂggy -)-
- o - or abso-
3 PGOV oronty) 13 BAT- I(ute encod-
PG power er only)
- = = PG input
4 PG5V  |supply +5V o 114 PC phase C o t
- -PG power - . npu
b) PG5V _ | supply +5 V 15 PC phase C
- ’ i . PG input
6 PG5V - 16 PA phase A - —
. - - . inpu
PG mput 7 - - 17 PA | phase A
1 phase S (for ) PG input
8 PS absolute en- P:‘; mp;t“ 18 PB phasepB .
) . phase S (for - . PG input
coder only) 9 PS abaoluto en- : 19 PB phasepB )
- " _ coder only) Frame -
10 - 20 FG ground
4-18
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4 8 2CN Encoder Connector Terminals

‘ ) 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 Applicable Cables

Incremental Encoder . Absolute Encoder
- (Yaskawa Dwg. #B9400064) - (Yaskawa Dwg. #DP8409123)
Basic Compound KQVV-SW Cofpound KQVV-SW
Specifications | AwG22 x 3C, AWG26 x 4P - " | AWG22 x 3C, AWG26 x'6P
Fimshed ¢7.5 mm (¢0.30 1) - ’ ". | 8.0 mm (¢0.31 tn)
Dimension ‘-
Internal

Structure and

Lead Colors
’ (DP8409123
standard)

Ay ; )
A Black - A, ‘Black
A3 Green yellow . , ) A3 Green yellow
F;  Blue/White blue Twisted, pair B;  Blue/White blue Twisted pair
F;  Yellow/White yellow  Twisted pair " "|B2  Yellow/White yellow  Twisted pair
F3  Green/White green Twisted parr . © B3 , Green/White green Twisted pair
Fs Orange/White orange  Twisted pair Bs Orange/White orange  Twisted pair
’ Bs  Purple/White purple Twiasted parr
b ‘ Bg  Gray/White gray Twisted pair
Yaskawa Standard lengths: 3 m (9.9 ft), S 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 épplicable cables between the Servopack and the Servomotor
(PG) 15 20 m (65.6 ft).

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

4-19
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Configuration and Connections
— _ _ - |

483 2CN Connection Method

4.8.3 2CN Connectidn Method -

-~ . I Incremental Encoder

- 0 12 mm?2 (0 0002 In2)

incremental encoder . Servopack
r ~ Jowe /B —————
N ue « 4 PA .
- - - White blue 4o “#PA
i

PG5V Y -
PGOV

03 mm2
(0 0005 In2)

Green
9 Yellow

=~ u i Cable T i} %
- - B9400064

- . -

¢P
Note -t ' represents twisted-pair wires. - -
M S L - '

L

o~ - ]- ~

Figure 4.8 Using a B9400064 Cable for an Incremental Encoder -

4-20
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



'@

48 2CN Encoder Connector Terminals’

H Absolute Encoder

Absolute encoder 012mm?(00002in%)  Servopack

¥-PG5V N

PGOV

N2 T‘
DP8409123 cable i
03 mm2 (0 0005 in2)

i

P
Note 4 - represents twisted-pair wires. ) )
4

[y

o - ]- -

Figure 4.9 Usirig a DP8409123 Cable for an Absolute Encoder
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492 3CN Connection Method and External Signal Processing )

'4.9_3CN Serial Communications Connectors

4.9.1 3CN Termiﬁal_Léyout ' - ' .

Table 4.15 3CN Terminal Layout . S

- Senal communications: . . -
1 - TXD Normal line dniver output )
- T ) -~ - | Senal communications: ’
- . 6 |- *RXD. Inverted line receiver.
- Serial communications. : - .- .| input .. )
2 “TXD Inverted line dnver output - - : '
7 i - : 7 RT - | ~Terminating resistance T
- |- Serial communications: . . Lo . )
3 RXD Normal line receiver input
. Senal communications. 8 5VPP |- Digtal Operator
4 |- pxp Inverted line receiver input - power supply (+5 v)
- 9 GND Signal ground 0 V
5 OPH Digitat Operator signal

4.9.2 ‘_3_CN Conne‘ctidn_Method. and External Signal Processing

Host controller Servopack
e ———————————— N - . -
/" R 110 10 kQ resistance w5V ,_
i ! . : :
! rxpUJR ! /"y rxp | 341
1 t
: ~<FRXD i [P | wrxp I 8-2 ﬂ"‘ Send
1 Serial communications rR ! H H .
! Asynchronous : 1 :
1 9600-baud communica- ov | ! ! .
:tlons speed TXD H : RXD | 3-3
i -—-thXD I P 1 | RXD | 3-4 >—- Receive ,
1 N
: ! : T 3-6
! i ! { *RXD
| I 2D .
1
! E ! [ 2200
1 | 1 1 GND 3-9
1 ! ' N [}
) 1 \ ' '
l\ oV ’/ <o’ ' oV
R T FG | Connector case
[ x

L]

Note I represents twisted-pair wires.
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49 3CN Sertal Commuritcations Connectors

B Multiple Axis Connections

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

Host controller

TXD H - RXD 3-3 S
T - D
__D +TXD | *RXD | 3-4 No.1 Axis Servopack
—————————————— J,l N s . . .
— -
3-3

J)

-
T
e

Final Axis Servopack

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

Servopack . . RS-232C port
o] axo 7 [y
v
s-2{sxD | | [ ors
I RXD
3-4[{*RXD | | 2
) T TXD
Connector case FG© | 1
Y FG
N_

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): DE9405258
For PC98 (half-pitch connector): DE9408564 . )
For IBM PC (9-pin D-sub): DE9408565
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493 3CN /O Signals and Their Application

4.9.3 3CN I/O Signals and Their Application

Table 4.16 3CN Output Signals

Signal Name | Pin Name Circuit Structure Description
No. ] - 3 ’ B
TXD- )| Data send | Normal output | (Line driver) = - Thus 1s the data send signal from the Ser-
signal” ~ - " . - — XD vopack 1n RS-422 sénal communica-
1 - - I } : tions. The signal line goes to high im-
TXD 2 In\éerted out- *TXD pedance when data 1s not being sent.
pu . - . ’
RXD 3 Data re- - - | Normal input . -| (Line recetver) Thus 1s the data receive signal from the
celve sig- B R RXD host controller (personal computer, etc.)
*RXD 4 nal Inverted 1nput —< - RXD in RS-422 serital communications
. #R)
OPH 5 - i i This signal is only for the Digital Opera-
- - tor. Do not connect anything else to this
- - pin.
) *RXD
*RXD 6 Terminating resistor , N Short pins 6 and 7 to insert a terminating
: : 2200 resistor 1n the seral 1nput circuit of the
RT Servopack. When using multiple axes
RT 7 ) connections, short only the last axis on
the line.
5VPP 8 +5-V output +5V This +5-V power supply output is only
T____ 5VPP for the Dagital Operator. Do not connect
J,—_—"__ 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. Senal 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 receive section of the host controller.

3. The allowable wiring distance 1s a maximum of 20 m (65.6 ft) with RS-422 cables

Artisan Technology Group - Quality Instrumentation ...
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 Application

This chapter describes how to use Servodrives.

5.1 Turning Power ON/OFF ..............civiiiiiianianidienes.s 52
5.2 Position Control .............. Ceehesnaasenns Ceessaaenas ... b5-3
5.2.1 Electronic Gear Function............. e e e e 5-3
5.2.2 Feed-forward Function............... e e, 5-5
5.3 Setting Up a 12-bit Absolute Encoder ............ Ceererennas . 5-6
531 Battery ......coviiiiiiiii i e et 5-6
5.3.2 Setup Procedure.............. T et a e 5-6
5.4 Protection Functions ................ Ceerresenes Cerranenaas . 5-8
5.4.1 DynamicBrake Function .......... ..ottt 5-8
5.4.2 Error Detection Function ...ttt 5-8
5.4.3 ALM, ALM-SG: Servo Alarm Output ...t 5-9
5.4.4 Handling Protection Circuit Operation ...........oiiiiriinrienennenaneanns 5-9
5.4.5 Servo Alarm BReset ..........oiiiiiiiiiii i i i i e e 5-9
546 INdications .........c... ittt i i e e it 5-9
55 Precautions ..........ccvvviiiiiciiiiinnesrencanan cersenan. 5-10
55.1 Overhangingloads ............cc.ociiiiiiiiiiiiiiiiriiiiiinnneneneenns 5-10
552 Loadinertiadl .......cciitiiiiiiiiiii i it ittt e 5-10
553 Regenerative Unit ......... ... ittt it 5-12
5.5.4 Noise Control ............... e i 5-14
5.5.5 High Voltage Lines ................... e nieieeiereere e 5-17
5.5.6 Power Supply Line Protection ............cciiiiiiiiiiiiiininnrnnnennne, 5-18
5.6 Appropriate Applications .................. Cereateaaaus cee. 5-19
5.6.1 Holding Brake Interlock Signal ...............cciiiiiiiiiiiiiiiiiinnnnan, 5-19
B7 Adjustments ............iiiiiiiiiiiiiiieen. crnens cieeesees 5-20
5.7.1 Servo System Adjustments . ...ttt e 5-20
B.7.2 UserConstants ........ccoiiiiiiiiiniiiiiierirteniisscreaniartnanssenas 5-21
5.7.3 Functions that Improve Response ........ccoiiiiiiiiiiiiiiiiiirernneenen 5-24
5.7.4 Guidelines for Gain Settings According to the Load InertiaRatio ............. 5-25
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Application

_ 5.1 Turning Power ON/OFF o

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

- i . - - ° I_’awel supply OFF Pow_e::ugpiy ON 1MC R
_ 1MCCB l E:— _;] [gjl SUP See note 1

: ey 1MC 1MG_BRY.

. Single phase 200 to 230 VAC or B co. YR - U
- 100 to 115 VAC (50/60 Hz) —~ . 1 T v

B e ———QT Servopack

- /DCt 1-34
24VDC " (Servo alarm) |
1-35
. - See note 2 :
. ’ * Note 1. CR50500BA surge suppressor (OKAYA Electrc Industries Co , Ltd ) or the equivalent

2. lfly_wheel diode (to prevent spikes in SRy)
- - Figure 5.1 Example.of Power ON/OFF Sequence

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

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

2. Durning 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 initiahize 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 turming 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 turming 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 n the table below before turning the power ON again. )

Servopack Type A3AH 01AH 08AH 200-VAC input (
SGD- A5AH 02AH . -
04AH
. A3BH A5BH 03BH 100-VAC mnput | -
01BH .
) 02BH - ) )
Power Holding Time 6s 10s - ’ I5s ] Maximum values

5. Afterturning the power OFF, do not touch the power terminals for at least five minutes because high voltage
may remain 1n the Servopack ) -

- 5-2
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52 Position Control

. _:_5.2 Ppsition— Control . =~ """ .

5.2.1 Electronic Gear Function o

" The electronic gear function enables the motor travel distance pér input 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 movilig the load), and machine gear ratio. An-input of

' one pulse moves the load by one reference unit.

- " ‘W Setting the Electronic Gear Ratio (B/A)

- 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 1-pulse input moves the load by 1 reference unit.

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

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

Determining the Load Travel‘ Distance per Load Shaft Revolution in
Reference Units '

z . 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

- 5-3 i
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R J

52.1 Electronic Gear Function

Load Travel Distance per Example of the Load Structure
Load Shaft Revolution
P Ball screw P_
1 r‘(-zvoluuor}eﬁm==
R .. . P:Pich
360° Disc table - 360° -

) % 1 revolution

nD Belt apd pulley . ) D -
- A IR TR PN S ©

Example; Load Travel Distance per Load Shaft Revolution= 12 mm (0.47 in), Reference Unit
= 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)

B = [(PRM34) x 4] x (motor shaft revolution speed)

A = [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 “I” 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 I (revolutions)

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

PRM32 )
PRMII  PRM33 PRM12 PRM13
= Differ-. Feed-forward ) m Primary Bias
- entaton [ | gain @ lag filter A PRM6
PRM4 COIN signal
- PRM5 PRM32 PRM2

Serial Bl + Error PRM1 PRM3

position =* Accel/ A ‘ .

reference decel PRM33p= Counter Specd ImEHa"em loop}_n@'

[ |
[zl

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

5-4
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52 Position Control

’ 5.2.2 Feed-forward Function

The feed-forward control function performs reference pulse differentiation and add it to speed
reference in order to shorten positioning time. Set the amount of feed-forward control (0% to

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

A primary lag filter can be added for the feed-forward reference. If it is added, set the time
constant for the primary lag filter in user constant PRM 12,

5-5
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532 Setup Procedure

5.3 Séttiﬁg Upa 1‘2-bit Absolute Encoder -

‘ - 5.3.1 Battery o -

Anabsolute encoder requires a battery in order to save positiondata in the event of a power inter-
- ruptions. o e -

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

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

® The battery voltage is not monitored inside the Servopack. Provide a battery voltage monitor
- circuit if necessary. The 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,
orwhen 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 s 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
o Turn OFF the Servopack, and disconnect the encoder connector.

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

- 5-6
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53 Setting Up a 12-bit Absolute Encoder

3. Wiring . ) I -

Restore the wiring to the normal sfatus.  _ -

4. Turning ON Power

The setup is complete‘if there are no errors Whén'ih’e Servopack is turned ON. If serial data
ALMOO0.ABS is sent from the Servopack, then repeat the-procedure starting from the begin-
ning. ) ses .

~ - . -

5-7
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5 4 2 Error Detection Function

7

5.4 Protection Ft_]nctions

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

5.4.1 Dynamic Brake Func}tion

The Servopack is equipped with a dynamic brake for emergency stops. The brake 1s operated for
any of the following conditions. ) ’

& When an alarm qccﬁrs (error detection).
@ When the servo ON signal is turned OFF (When the servo receives the SVOFF command.)

e

& When power isturned OFF -
5.4.2 Error Detection Fqnction

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

Serial Output Signals Error Detection Description
Communications [ aAlarm Output Code | SVALM Function
Send Data Output
ALO1 | ALO2 | ALO3 Pt
ALMOO, ABS OFF |OFF |OFF |OFF Parameter error An absolute or parameter (user constant) er-
ALMO02, PRM TOL.
ALMO04, PRM )
ALMI10, 0C ON - |OFF |OFF |OFF Overcurrent detection +* Overcurrent flowed through the marn cir-
. cuit
** The Servopack heat sink overheated.
| ALM31, OF ON ON OFF - | OFF Overflow detection The number of pulses remaining 1n the error
counter exceeded the range of setting by
- user constant. i
ALMA40, OV OFF |OFF -|ON OFF Overvoltage detection | The main circuit 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, 0L - 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 wiring incorrect.
ALMC4, PG ken PG signal line o
** Noise 1n encoder wiring.
ALMS[], 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-
- detection lotted power retention time after it was
turned OFF

5-8

ON: Output transistor is ON.
OFF: Output transistor is OFF.
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5 4 Protection Functions

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
go 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. .

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-1), and implement the remedy listed in Table
13.6, page 13- 5.

5.4.5 Servo Alarm Reset

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

® Enter ARES via serial communications.
@ Enter the alarm reset signal (if using an absolute encoder).

® Turn the power OFF and then back ON agalr_L

5.4.6 Indications

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

® Power ON: Green LED indicator hghts

® Alarm occurred: Red LED indicator lights

5-9
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i 552 Load Inertia Ji.

5.5 Precautions - B R

- %

. 5.5.1 Overhanging Loads - - - -
Do not allow the motor to"be continuously rotated by ttie load while the regenerative brake is
. being applied. )

- Example: Tension Control Drive ]
’ Do not use the motor for lowering objects without a counterweight.

b

Rated specifications for the regenerative braking capacity of the Servbpack is only for brief peri-
- ods while the motor is stopped. Contact your Yaskawa representative about applications with

- overhanging loads. : - -

'5.5.2 Load Inértia

Make sure the allowable load inertia J, calculated for the motor shaft falls within the range given
in Fig. 5.3. An overvoltage alarm will occur during deceleration 1f the load inertia exceeds the

values in the figure. If this occurs, take one of the following actions.

Reduce the torque limit.

Reduce the dcce]erratlon' rate.

Reduce the maximum rotation speed.

Add a Regenerative Resistor Unit.

- 5-10
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‘"B - SGM Servomotors 200-VAC Servomotors with Incremental

Encoders ' -
Load inertia Load ;_nertia
kgem2x104 kgem?x10~4 Load in
. . ertia
(0z°ines2x1073) 0w (oz-|nl-s2x10‘3) oW kg-m2><12 04
oine -3
: o4HR) o7Hpy OFMXIT .
063 078 . 100w
(8 75) : B (10 8) 12 (0:13'HP); .
’ T : A (167 1 -
0 4 0 J - ) 0 e
0 3000  4500(r/min) 0 3000 4500(min) . O 3000  4500(/min)
- Motor speed Motor speed . Motor speed
Load inertia - - Load inertia
kgem?2x10—4 kg-mzx‘l2 04 ; Load nertia
0zeines2x10-3 0zeInes2x10-3 ad In )
( ) 200 ( . ) 400 W kgem2x10—4 750 W
369 . - 38 (0.53HP) (ozemnes?x1073) - (1.01 HP)
(512) (527, - e
134

19 (186)

(26 4)

: A . D0 . A i
0 3000  4500(r/min) 0 3000  4500(/min) () 3000  4500(r/min)
Motor speed ) Motorspeed . - Motor speed

5-11
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553 Regenerative Unit

B SGMP Servomotors 200-VAC Servomotors with Incremental Q

Encoders
Load inertia Load inertia Load inertia ) -
kgem2x10—4 kgem2x10~4 kgem2x10~4
(0zeines2x1073) (0z*ines2x10~3) (0z*In*s2x1073) .
100 W 200 W ) 400 W
13 HP .27 HP 0.53 HP
1625 (0.13HP) 3762 | ) © ) 3470 © )
226) (525) ' - 482)
1463 b--eomnoeen- -+
(203) H 1388 foceeceemeenciaceen
- i (193) .
0 L ’ 0 ] 0 i . 1
0 8000  4500(r/min) o 3000  4500(r/min) ] 3000  4500(/min)
Motor speed Motor speed Motor speed
Load inertia ) .-
kgem2x10~4
(0Zeines?x10~3) -
wss| 750W ) )
(146 5) - (1.01 HP)
E Note The above diagrams represent deceleration under maximum torque Applying an accelera-
211 ( """""" 'E """ tion/deceleration curve to the reference allows operation outside the range of the diagrams
293), - L (That 1s, charactenistics changes according to the pattern of operation and load conditions )
- 3000 4500(r/min) . - ] A N
Motor speed -
Figure 5.3 Allowable Load Inertias
5.5.3 Regenerative Unit
A Regenerative Unit 1s used as an SGD Servopack Peripheral Device.
Bl Specifications and Ratings
Specifications for the Regenerative Unit are given below.
Type JUSP-RGO08C Comments
Applicable Servopack SGD-3000 e
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-
tective function operates)

200-V operation OK

Dimensions in mm (inches)

55 %160 % 130 mm (2.17 X 6.30x 5 31 1n)
WxHxD

5-12
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55 Precautions

Hl Connecting a Regenerative Unit

The connections of the Regenerative Unit are shown below.

Servopack
IMC
Single-phase 200 to 230 VAC it R
or 100 to 115 VAC '
1t T
. SRy w;t 26N
UV —9S YV Lo L"""° " K
—ri':h’*:>, Y
— T
)& N -
L e {_ I - External resistor
N : :

Shorting jumper (remove when
external resistor i1s used.)

Regenerative Unit
(JUSP-RG08C)

Figure 5.4 Regenerative Unit Connection Diagram

® A Regenerative Unit is equipped with the following fault detection functions:
& Detecting disconnection in the regenerative resistor.
®» Detecting faults in the regenerative transistor.

®» Detecting overvoltage.

® When one of these fault detection functions operates, the internal alarm relay is actuated, and
the circuit between output terminals 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 until 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.

5-13
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554 Noise Control

5.5.4 Noise Control . - &

B Example of Wiring for Noise Control -

The Servopack_uses ‘hi,gh-speed switching elements 1n the main circuit. “Switching noise” may
" _be generated by these liiﬁh-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 also has a built-in microprocessor (CPU). Therefore, install a noise filter to pro-

"= © -~ tect the microprocessor from-external noise.

- The diagram b_e_ldvir shpw.{ dn example of wiring for noise control.

) " Noise - : , ) T Servomotor
- co. I ﬁnﬁ[ . - - 1. N - ——I
_-1000r Z'LF - -} _7[3 SG - : : :
- - -~ D i H
_ 7 200VAC . 1 Servopack =)
- =1 ! . - FO
) ~. 35mm"’2 - - ~ = l
- 0005 ;I; TN
Smn 2nC)asmg) . 3CN 2CN ‘% i :
A - on LI |
’ L .
.. L. ;i-
I Operation relay sequence l___?
h . H 35mm2
t1—-—- = Signal generator circuit (0005 n?)
i (provided by user) min
P S
- ]
o P l
—
) *
"" i [ ] 35mm2
| % o e P S
ol Sor :
(Casing) Y (Casing), (Casing) (o
3.5 mm2 (0 005 in2) min.
wire thickness

. * When using a nosse filter, always observe the
wmng instructions given 1n the next section

Note 1. Use a wire (preferably a plam smch copper wire) at least 3.5 mm? (0.005 m2) thick to ground

the casing.

(Ground plate)
Ground: Ground to one
point only (at least Class-3
ground)

- B 2. Use tw1sted-pa1r wires whenever possnble for wires mdxcated by H:

Figure 5.5 Grounding

Artisan Technology Group - Quality Instrumentat|on
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55 Precautions

Bl Correct Grounding

Motor Frame Grounding

If the Servomotor is grounded via the machine, switching 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 SGOV

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 packTyp Connection Model Specifications
30W LF-205A | Single-phase 200 VAC,5 A
(0.04 HP) SGD-A3AH
S0W
(0.07 HP) SGD-ASAH
(0"]’;) :;) SGD-01AH
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
750 W ; LF-220 Single-phase 200 VAC, 20 A
(1.01 HP) SGD-08AH
(Incorrect) y
30w SGD-A3BH LF-205A | Single-phase 200 VAC, 5 A
(0.04 HP) w
0w SGD-A5BH
(0.07 HP)
100 W
100V (0.13 HP) SGD-01BH
200 W 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
5-15
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554 Noise Control

Note These noise filters made by Tokin Corp. are available from Yaskawa. Contact
your nearest Yaskawa sales representative for noise filters.

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

Hiy | !
, ||

Noise Noise
— = ] filter
1 !

BOX BOX |
]

Noise [ =D ] Noise

filter v ‘ filter
i e
- ]

BOX BOX |
) a Separate circurts.
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.

L

] Noise | - Noise
L filter \ I filter
= The ground wire >
“‘i’._. ()] may be run close
— toinputlines. -
CZE J .
BOX BOX
Incorrect Correct
Figure 5.7
5-16
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55 Precautions

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

[P

] —1 Noise[—™

filter filter
Thick
Shielded
ground wire and short
Box 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
+
]

+

.l Ground
36x - -

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.

5-17

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Application

556 Power Supply Line Protection

5.5.6 Power Supply Line Protection

The Servopack is connected directly to a commercial power supply (200 or 100 V). Therefore,
always use an apprbpnate molded-case circuit t}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 5.4 MCCB or Fuse for the Power Capacity

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%

5-18

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-A5AH 03
SGD-01AH 0.5
SGD-02AH 0.75 C
SGD-04AH 1.2 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 ‘

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



'

\)

56 Appropnate Applications

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——-‘ 0to 35ms ON
Servo OFF Power supply OFF
S-ON l Servo ON I 55t0 75 ms
BK signal _ ‘
Brake OFF Brake ON BKsignal Brake OFF | Brake ON
tB
(Motor ON) | ‘8
OFF

OFF
l ON (Motor ON) ON |

tB: Brake Time (set from 0 to 50 ms in 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

es OFF Servo OFF
ervo
SevoON |
¢ Alarm occurs Normal Alarm
]
ON
¢ Marn power supply circuit OFF | OFF
1
OFF
¢ Motor power ON oN ]
_ / When this time exceeds
¢ BK signal PRM17 x 10 ms, the BK signal

will not be output regardless of
Speed reference the motor speed.
unit (DB control)
¢ Motor rotation speed
PRM16 speed \
reference unit '

5-19
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571 Servo System Adjustments

5.7 Adjustments

5.7.1 Servo System Adjustments

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

® PRM2: Speed Loop Gain

® PRM3: Speed Loop Integration Time Constant
® 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

M 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 in poor re-
sponse and vibration.

Position and Speed Loop

® Can be adjusted by the customer.

® Make sure the response is balanced.

5-20
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4

R

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) = aﬁ'
GD2M +
GD?,_: Motor axis converted load inertia

x (PRM2 value)

GD?2p:Motor moment of inertia

H 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 1n 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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T 223X ——
! 2t X K,
Ti: Integration time constant (s)

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

B 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.

B PRM1: Position Loop _Gain

4

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 =g
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)

B 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.
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B 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 /
Black
J Red White
SGD- /
— |

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

Dimension Diagram of the Monitoring Cable (Dwg. #DE9404559)
Socket (DF11-4DS-2C) '

Connector (DF11-2428SCF)*

Cable Colors and Monitor Signals

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

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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57 3 Functions that Improve Response

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- !
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.

M 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 (PRM 1) 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.
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]

Motor speed without bias

Speed Speed
reference
Motor speed with bias

Positioning
complete

(COIN) ON OFF ON
Signal ‘

Time

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 Con[zt‘:?t (PRM3)
x1 50to 70 50to0 70 5t020
x3 100 to 140
x5 150 to 200
x10 270 to 380
x15 400 to 560
x20 500 to 730
x30 700to 1100

Note 1. Foran mertiaratio 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 higher value before starting the adjustment.

2. Shightly increase the speed loop integration time constant for an 1nertia 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. '

5-25

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Application

57 4 Guidelines for Gain Settings According to the Load Inertia Ratio

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
(GD2 /GD?y) (PRM1) [1/s] (PRM2) [Hz] - Time Con[sla?t (PRM3)
. ms

X1 3010 50 30to 50 10to0 40

x3 60 to 100

x5 90 to 150

x10 160 to 270

x15 240 to 400

x20- 310 to 520

x30° 450 to 770
Note 1. Forannertia ratio of X10 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.

Shightly increase the speed loop 1ntegration time constant for an inertia ratio
of x20 or higher

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
mtegratlon time constant

B 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

Load Inertia Ratio | Position Loop Gain | Speed Loop Gain | Speed Loop integration
(GD2L/GD?y) (PRM1) [1/s] (PRM2) [Hz] Time Con[stali\t (PRM3)
ms

x1 10 to 20 10t0 20 50to0 120

x3 20to0 40

X5 30 to 60

x10 50to 110

x15 80 to 160

x20 100 to 210

x30 150 to 310
Note 1. For aninertiaratio of X10 or higher, shghtly reduce the position loop gain and
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speed loop gain below the values shown, and set the integration time
constant to a higher value before starting the adjustment.

Shightly increase the speed loop 1ntegration time constant for an 1nertia ratio
of x20 or higher.

As the 1nertia 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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g Serial Communications

This chapter describes serial communications specifications and com-

mands.
6.1 Specifications ..............cciiiiiiiiiieieienn ceeteeaneaes 6-2
6.2 Control Structure ........c.cvvvrivneninnnns Censessesaannees 6-2

6.3 Sending Commands from Controller to Servopack ........... 6-

3
6.3.1 ConfirmationReturnSignal ...............coooi ittt 6-3
6.3.2 Typical Send Examples 6-3

.6.4 SerialCommands ..........covivrenenennranns ereeanserneas 6-4
6.4.1 ListofSerial Commands .......... ...ttt ittt 6-4
6.4.2 Command FUNGHONS . .....uiviiiiiiiiiiiiiiriiereestneeseerosennenenens 6-5
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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 1 bit
Data - 7-bit JIS, 7 bats (JIS X0201, formerly C6220)
Parity 1-bit even
Stop Bits 1 bt _

0 0 1010 1

Start Bit —’ Data

6.2 Contro_l Structure

~~

~

1L 01 - StopBit

L— Even Parity

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

Host

controller

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Servopack Servopack
Servomotor Servomotor
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6 3 Sending Commands from Controller to Servopack

6.3 Sending Commands from Controller to Servopack

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

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

axis_No.(00 to 98) command_string Cr

All-ax1s commands
command_string CR

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

Examples » SPD12345 Cg * 11SPD123 Cg
» NOV1234 Cg * *12SPD456 Cg
o ST Cr e 1IMOVI23 Cg
« *12MOV456 Cg
ST Cx

Note Cg = Carriage Return
6.3.1 Confirmation Return Signal

An OK Cpis returned each time a command is receirved 1f PRM36 bit 10 is set to 1.

H PRM36 Bit9 Setl to1

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 Bit9 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.

6-3 i
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64 1 List of Senal Commands

6.4 Serial Commands -

@ Sending e_u-"Ru'n Command to the Servopack

O SVON Cr - | QO: From Controller to Servoigack
:. @ OK Cr .o - - -@: From Servopaék»to C(-)mroller

OSVONNCr . .

® ERR_SNCp. - IR ) g

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

. Requesting Data from the Servopack

O-ALM Cg ) - "~ O.From Controller to Servopack

@AM _RUN G @: From Servopack to Controller

OMON1Cgr -.. :

®run = -12345678 Cr

6.4.1 List of Serial Commands

The following table lists serial commands. _ : .

Command _ Description

Operation
Run SV ON Supplies power to the motor.
_ |svoFrF Stops power to the motor.
ARES Resets an -alarm.

ZEROSE:I‘ (&) nnnnnnn | Overwrites the origin so the current position becomes () nnnnnnn.

RES -

Operates the same as turning’power ON and OFF.

Artisan Technoloéy Group - Q-uality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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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. - . .
POSI () nnnnnn - Positions the motor at (+) nnnnnnn (incremental value) using linear acceleratlon. and
) deceleration
MOV (&) nnnnnn Sets an absolute position reference. B
MOVI (&) nnnnnn Sets an incremental position reference. .
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 remaining distance).
~— SKIP Decelerates to a stop
User Constant | PRMpp Sends the user constant at pp {(user_constant number).
PRMpp = () nnnnn Overwrites Lthe user constant at pp (user constant number) with (+) nnnnnnn.
Monitoring MONp Sends monitor data. ) ) ‘
IN . Sends the 1npu1-sigqal status. -
ouT Sends the output signal status. ‘
ALM (p) Sends an alarm code . .
’ Nothing for p: Current alarm i
-, : p=1to9: Alarm p times earlier.
Output Setting | OUT = bbbb Turns ON and OFF masked output.

+

- '6.42 Command Functions - - - B

B User Constant Commands .

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 Constants for more details on these constants.

6-5
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6 42 Command Functions

Command

Description

[PRMpp
(pp = user constant No.)

| Example Command‘ PRM30 —_ RPM30 =

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 36 to 39.

.. X (Sent from the Servopack)

. PRMpp = (¥) n...n using up to 5 digits
(pp = user constant No.,n =010 9)

_| This command ovérwrites, the user constant at pp with [(Z) n n] _The plus sign (+) can be

omtted.. T R _
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=0t0 9 A,B,C,D,EandF.
PRM32 ‘= 2048 _ '
. PRM33 = 1000
" =+ T~ Tumn.the power OFF and then back ON.

Example Commands:’

M S

B Basic Op—eratihg"(‘:omménd's .

- - -

The fo]lowmg fable descrlbes bas1c operatmg commands

. s N

Command . Description -
RES This command operatés the same as turning power ON and OFF, 1.¢., 1t resets the digital
- control section of the Servopack It1s used when user constants startmg from PRM32 are
overwritten. ‘e )
ARES This command operates the same as the alarm reset sxgnal/ALMRST to reset alarms that

occur tn the Servopack.

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

Thts'cbmmand_ sets (1) n...n as the standard origin position. (Units: Reference units)
ZEROSETtn..n -« - . N oo
The current position will be set at (£) n...n, and 1s displayed as momtor data PUN = (1)

-nnnnnnn. ~

SVON
SVOFF

The SVON command operates the power drive circuits of the main Servopack circuits to
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.

'i\/lc;tbr statusA-(ﬂ:)-'—-r - ON __(OFF

SPD n...n
| Maximum 50000

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

Artisan Technology Group - Quality Instrumentation ..
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6 4 Senal Commands

Command Description
SKIP This command stops operation and stops the motor at a specified rate of deceleration.
Speed
POS SKIP
S?D: i
H ]
¥ A
H \
i \
|
. Time
ZRN This command starts the return to ongin operation as shown below.
Return to Origin Method Operating Pattern
Two-speed method using ZRN
the C-phase pulse signal
(in the Servopack) of the Retum to origin speed
DEC signal (LS decelera- PRM18
tion) PG. :
,: Creep speed PRM19
: i AN
: —
5EC ' : Final distance traveled PRM20
pc Junun__n_ 1
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 Ongin return speed 0 to 50000 X 1000 reference
nits/min
19 Onigin return creep 0 to 50000 Hmitsim
speed
20 Ongin return final 0 to 10000 Reference units
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 during positioning using the POS or POSI commands (Feed hold
function)
Speed
+SPD
“Pos” -HoLD 5T
! { (yl+y2=y)
I - i
v 1
[} 1
i \ } 2)
(1) \ HY B8 4
[} 1
\ \
0 ) '
1 1
] '
[ ——
Feed hold

6-7
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Command

] . Description
POS () n...n - These commands position the motor using linear acceleration.
| Maximum 4000000 POS: Moves to the absolute position (+) n...n
POSI () n..n POSI.  Moves incrementally (£) n...n ’
Maximum 4000000 (Speed 1s set using the SPD command.)
'l (The plus sign (+) can be omitted.) Speed -
! { (Units: Reference units)
H ]
' . 1 Incremental value
i Absolute value : (300)
- ~a | :
- - : E
- : :
- ) 0 - v [ t
) . - - Position
1200 1500

PCON
PCOFF

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

6-8
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6 4 Serital Commands

Command Description
MOV (1) n...n These commands set the position reference using reference units for (£) n...n umts.
(The plus sign (+) can be omutted.) (+ n...n: Forward motor rotation, — n...n: Reverse motor rotatton)
Maximum 4000000 The position reference becomes all zeroes when power 1s turned ON or the RES command
MOVI (#) n...n 1s executed .
(The plus sign (+) can be omitfed.) s
peed .gpp; ;
Maximum 4000000 -‘iip(})\l‘y (Ignored)- MOV
ST -ST ST
— |
! : H ) )
N P
: P
! .
]
- ! P
J y-a) \ ! f(z-y)
- 0 \ A t .
) : | “
: N :
: s ]
N g ) g Position
i \n y / . =/ coordinate
.sPDx - .
Speed :\ioviy  (Ignored).. MOViy - MOVIz
- ST *ST ST - ST
: R ‘
| [ P ! , \
- m H /T‘-)\ _f (@)
| v H : N
) i
0 - t
. D i I
[] ] - ] - :
" i i ' Position
c C+y C+2y Ceap+z coordinate
RP

This command operates the same as the incremental command (POSI or MOVI) that was
Just executed. RP will be 1gnored if any other command is sent between the POSI or
MOVI command and the RP command.

4 *SPD
Speed  Moviy
- ST

v

e
&

E
——-——“— ’

—~
[
-

[P A,

(y)

LA SN

-

| B
~

)

P S

t

Position

3y coordinate

Q-
el

<

Q

1]

-~

(9]

"l Monitoring Commands -

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

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

-6-9
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6 4 2 Command Functions )

Monitor Commands

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) = 4 digits max.
MON4 -~ |Reference speed VRF =*n....n (see note) X 1000 reference units/min
| 5 digits max. )
1MONS5 " | Torque reference TRQ = % nnn (see note) Yo
N 3 digits max. )
{MONG6 Servopack status - STS=nnnnn '
- 12345 ~—
nisOorl.
n 1s “1” for the following conditions
1: RDY, Ready . :
2: COIN, Positioning completed
3: RUN, Moving
4:* TLIM, Current hmit in progress
5: ALM, Alarm o
Note A plus sign (+) is not output 1f data sent from MON1 to MONS 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 % n# n3 n2 n! n®
The monitor data indicates thé iripug 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.

M-

[ 4|

) Command : ) ‘Data sent from a Servopack
- - né nb n4 n3 I | n! nd -’
i IN - - 12 - -1 - 17 16 18 15 14
- Ner - | P | nor | por | -2EC. |"FcoN | SON
(ALMRST)

Output Signal Status: OUT Command
Data sent from the Servopack: OUT =nSnn#n3n2n!n®

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

S

- 6-10
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Each data digit corresponds to a connector pin number and signal name as shown below.

Command , Data sent from a Servopack

né nS n4 n3 n2 n! n?
ouT - 32 31 30 11 8 7 34
ALO3 ALO2 ALOI1 CLT COIN BK ALM

Setting Output Signals

Command Description
OUT = bbbb This command can output CLT (1CN-9), COIN (1CN-8), BK (1CN-7) and ALM
(1CN-34) when these signals are masked. ' -
’ OUT=bbbb - :

L— ALM signal
BK si gnal
COIN signal
CLT signal

“I All signals are turned 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 buts 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.

6-11
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6 42 Command Functions’ -

Command | - - S - Data Sent from the Servopack .
B . Servopack Status - . Data Display
: . 1 _ALM | Operating | Motor OFF (base block status) . .| ALM__BB
' . L. |condiion R orON. : ~[ALM__RDY

. . o Motor running e < |-ALM__RUN

l - Positioning-complete - - - ALM__COIN -
- Alarmoccurred . ALM_nn.nnnn
(Including overtraveling, software Imit switch) T _|_— Alarm abbreviation
’ ) - ) ’ _Alarm code
. i ALMp Previous alarm p times earher ALMp =nnnnnn
oo . (=119 | . S - . : . Tt Alarm abbreviation

_ - . - : Alarm code :

[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.

“(Previous) X= X X X X X X X X ) (Future)

(4

L 2 T T 2 N

- ‘bo 8 1 6 5 4.3 2 1) [fmm]”
_-‘ R . . I ‘:

. Recorded alarms

Time

Z(X: Alarm ssequence)

= ;- 7

- i o 6--12
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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 (1nstantaneous 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 switchés.

7.1 SettingUserConstants ............ceeiiineeenenncennnnn. 7-2
7.1.1 Gain-related Constants ............ccoiiiiiiiiiiii it i e 7-2
7.1.2 Positioning Unit RelatedConstants ..................cccciiiiiiiiiinn... 7-3
7.1.3 Torque Related Constants ~ .. :. ...ttt i i cie e 7-4
7.1.4 Sequence Related Constants .................cc.cciiiiiiiiiiii it 7-5
7.1.5 Other Constants .......... e 7-5
7.1.6 Memory Switches ...t e e e 7-7

72 UserConstants .................. Y AN [
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User Constants

- 711 Gain-related Constants

7.1 Setting User Constants

The Servopack has the following user constants that can be set or modified to fit the system. Tt is im-
portant to understand what the constants mean before using Athem_.

User constants are set and modified through senal communications or through a Digital Operator
when serial communications are not available. See Chapter 6 Serial Commumcauons or Chapter 8
Digital Operator (JL USP OP0O2A~1 ) for more details.

7.1.1 Gain-related Constants

o PRM1: Position Loop Gain
_O.Set the proportional gain for the position controller.
o®Allowable ad}uétmehi fénge; 1to 50(-)‘[1/5]-

B PRM2: Speed Loop Gain

- o®Set the proportional gain for the speed controller. )
® Allowable adjustment range: 1 to 2000 [Hz] (W'itﬁ équivalent inertia)

® Set PRM 2 at 40 Hz' maximum when the motor 1s running under no-load conditions.

Il PRMa: Speed Loop Integratlon Tlme Constant

©®Set the time constant for the speed controller.

‘e ‘Allowable adjustment range: 2 to 10000 [ms] o

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

. - 7.2 - i R
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7 1 Setting User Constants

- ® 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: O to 100 [%]
B PRM12: Feed Forward Reference Filter

® Set the primary lag filter to add to the feed-forward compensation line.
® PRMI2 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. PRM 13 is used depending on load conditions to shorten posi-
- tioning time.

® Allowable adjustment range: O 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.

\
\

N\

T PRMS ) Time

Hl PRMS5: 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 gearratio 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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7 1 3 Torque Related Constants

coder (2048 pulses). Since 2048 encoder pulses are generated 4 times (unconditionally 4 c
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 pum. 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.
Bl PRM34: Number of Encoder Pulses

® Set the number of pulses per encoder rotation.

(N

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

@ For an incremental encoder: ) )
Set 2048 [P/R] (SGM-UII312) or 2000, [P/R] (SGM-LIOILI512).

7.1.3 Torque Related Constants .

B PRMS8: Forward Extern-al Current Limit : ‘ (

@ Set the forward current limit. PRMS is valid when contact input P-CL ( 1CN-11) is ON.

@ Allowable setting range: 0 t;) 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.
@ Allowable setting range: 0 to maximum torque [%] T - (

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 limit. .

@ Allowable setting range: 0 to maximum torque [%] - °

|
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7.1.4 Sequence Related Constants

PRM6: Positioning Completed Width

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

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

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

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

® Allowable setting range: 0 to 50 [x 10 ms]
PRM16: Mechanical Brake ON Enabled Speed with Servo OFF

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

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

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

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

PRM 17 prevents the mechanical brake from being applied immediately when motor rotation ex-
ceeds the mechanical brake ON enabled speed with the Servo OFF. PRM 17 designates brake ON
(signal OPEN) regardless of motor rotation speed after this specified time elapses.

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

PRM25: Command Distribution Completed Signal Width

@ PRM2S5 is valid only when the CLT signal (ICN-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 (reference units)

® The unit for PRM25 is (x 100 reference units) when PRM39 bit 11 1s set to 1.

7.1.5 Other Constants

"B PRM14: Overflow

® Set the overflow detection level.

7-5
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7 1 5 Other Constants

o® Allowable setting range: 1 to 65535 [x 100 reference units] t
) B PRM18: Origin Return Speed

® Set the initial speed for origin return.

.PRMIS is set 1n speed reference units: The dlrecuon is determined by PRM36 bit 0.

N PRMi9: Orlgln Return Creep Speed

© e®Set the spee(_l for locatmg the origin after the dec_eleration limit switch signal turns ON during
a origin return. B

¢®PRM 19 is set 1n speed reference units.
B PRM20: Origin Return Final Travel Distance '

) (g Set the distance from the origin return (encoder C-phase pulse) to the origin.
¢® PRM20 is set in position reference units and requires a sign. -

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

- [ | PhM21: Origin Ret_urn Strike Time and Strike Torque

®Set the strike time and smke torque when the method used to origm return (PRM39 bits 4 (

»

- t0 6) is set to Sor 6. ] -
®Last two digits (00 to 99): Strike torque (% units) <5 decimal digits>

. oT B ’ - @®First three digits (0 to 300): Strike time (10-ms units) -’ T
R Example: PRM21 = 5070 ... . Strike continuously for 500 ms at 70% torque.

B PRM26 and PRM27 JOG Speed

N ® Setthe JOG mode speed for runnmg forward or reverse dependmg on P-CL or N-CL contact \
input:.. . P . . ) .

- . ® The Servomotor runs at the first JOG speed set in PRM26 when the P—-CONL signal is OFF,
T " and runs at the second JOG speed setin PRM27 when the P-CON signal is ON.

o Alloweble setting range: 0 to maximum speed (PRM4)

[ Speed refergnce, units: Position reference units X lOOQ/mi_n R - R -

... - W PRM30: Forward Software Limit/PRM31: Reverse— Softvrare Limit

® Setthe llmlts to the range of motlon A Servomotor withan absoiute encoder or an incremen-
tal encoder that returns to origin cannot move beyond these hmlts

.® They are used to check the range when arun start command is received via serial communica- .
tions. The Servomotor does not start moving if the reférence position is outside the range. ‘

® The Servomotor moves up to_ the software llmlt and then stops when an external JOG signal
is received.

; 7-6
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® Set PRM30 and PRM31 to 0 in systems that do not use software limits.
Hl PRM35: Axis Number

® Be sure to give each Servopack a unique number when multiple Servopacks are connected
in parallel on a single transmission Iine. 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 issetto 1.
® 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 | is set to 1, the Servomotor will return to the origin the same way as setting
PRM39 bits 6 to 4 to 1 for both absolute and incremental encoders.

Bl 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.

]
|

The B phase continues for
forward rotation reference.

A

s —

Pulse count 1

Neeaos
w-
.
w

;
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7 16 Memory Switches

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.

-1CN
A pulse

B PRMS36 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 are ignored. 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 received because status is initialized the same as
turning power OFF and ON.

"E PRM36 Bit 11: Received Text Return

® When this bitis set to 1, received text is returned after an OK (receive normal) or ER (receive
error), but only from the designated axis. The text is returned without the axis number, and
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 §witching.

Bits 13and 12=0, O: Torque
Bits13and 12=0,1:  Speed

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

Bl 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

® Whenthis bitis setto 1, the P-CL signal (1CN-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)

7-9

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



User Constants .
L

716 Memory Switches

-

PRM37 Bit 9: BK Signal Mask

PRM37 Bit 3: ALMRST Signal Mask -
® When this bit is set to 1 the ALMRST signal (1CN-|8) 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 tne DEC turns OFF,
and searches for an origin pulse when the signal turns back ON.

PRM37. Blts 7 and 6: Speclal Input Signal

L] 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 (ICN-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 I

® 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 to 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

® When this bit 1s set to I, the logic of the ALM signal ( lCN—34) is reversed. Here the ALM
signal is OFF durmg normal operatlon and is ON when an alarm occurs. .
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~ I PRM37 Bit 13: Inverted B_I( Signal Output -

® When this bit is set to 1, the Ioglc of the BK sxgnal (ICN-7)is reversed. Here, the BK signal
is OFF when the motor is ON and is ON during base block.

-l PRM37 Bit 14: Inverted COIN Signal Output.

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

‘. PRM37 Bit 15: Inverted CLT Signal Output

o 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. * '

B PRM38 and PRM39 Bit 3 to 0: Input Signal Allocation

® Set the input signal allocation when PRM37 bits 7 and 6 are 0 and 1.

PRM38 bits 15 to 12: Allocated to the N-CL signal (1CN-12)
PRM38 bits 11 to 8: Allocated to the P-CL signal (1CN-11)

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

PRM39 bits3i00: = Allocated to the ALMRST signal (ICN-18)

O 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 R

ARES command

e BN IP ~  rdll o

B PRM39 Bits 6 to 4: Selection of Origin Return Method

@ Sclect 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
~ PRM39bit 7: Origin pulse selection .

® The settings values are described in the following table.
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7 1 6 Memory Switches

Setting

Move Status

Description

0

P e DU

Moves the equipment the distance to the ongin based on the 1nitial

‘| C-phase pulse position after exceeding deceleration limit switch 1n

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

Moves the equipment the distance to the ongin based on the imtial

C-phase pulse when deceleration Iimit switch turns ON 1n order to set -

the ongin.

Moves the equipment 1n reverse when deceleration limit switch turns
ON and moves 1t the distance to the origin based on the imtial C-

phase pulse when deccleratlon limit switch turns OFF in order to set
the.ongin.

x

M‘-‘"é’

(When deceleration imit switch
tums ON)

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

origin from the deceleration-limit switch OFF positton. When return-
ing to the origin from the deceleration limit switch ON position, the
equipment movesn reverse and then reverses direction when the
deceleration limit switch signal turns OFF. After that, it agan func-
tions the same as_|; above. - -

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

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

verse direction and moves the distance to the origin based on the
imitial C-phase pulse when deceleration limit switch turns ON 1n or-
der to set the ongin 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 Ornigin pulse (C-phase pulse) position

@ Returnto origin complete position

2.'—[—l—— indicates deceleration limit switch status.

- ~ M N . ’

Decelera-; Decelera- - Deg:elera-
tion limit tion limit tion himit
switchOFF  switch ON  switch OFF

3. Codes can be used to set the direction of movement for distance to ongin (PRM20) ‘Care must be taken with
this setting, however, because the direction of movement 1S limited using return to origin by stniking when

PRM39 blts 410 6 are set to 5.

" ® PRM39 Blt 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 leading 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.
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T 6 4.7kQ
SN75174 or the Servopack
equivalent
or
vCC

T 47kQ

Servopack
i=6.61015.3mA

R1 examples' 1 kQ when the VCC s 12V
180 Q when the VCCis 5V

l PRM39 Bit 8: Overwrite Method

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

® When this bitis set to 1, position and speed reference commands entered while the equipment
is moving are enabled immediately.

SPD1 POSI

POS1 POS4

POS4

o POS2 POS3 SPD3
_ SPD1 POS1 l N
N VEERNRN

LY Al Ay
| . . \

A LY
. . \ \‘ \‘ \‘
9054\:?05! POS/ POS3

Hl 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.

® Whenthisbitissetto 1, the posifion and speed reference commands entered while the equip-
mentis moving are held as asingle group and enabled when operation ends or when operation
is aborted by a SKIP command.
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- Note = The Servomotor will not stop even if a SKIP command is sent when the reference commands
given below are received.

SPD SPD2 POS2 )
II “’°s‘ | —— SPD2
L I o
- - .. POS1 . POS2
: SPDz POS2 . SKIP
S Dll POS1 N )

: sPDz MOV2 © -
spml‘,om ST

) ~.pOSI - _ POS2 . .
B PRM39 Bit 10: Pulse Distribution Completed Signal

@ When lhis bit is eet to 1, the éL’f‘-signal output (1CN—9) is switched to the pulse distribution
- . completed signal after current limit is detected. The iumber of piilses remaining before out-
puttmg the pulse. distribution completed signal is set to PRM25 i in reference units.

__SPD POSI_ - . sPD POSZ

- : PRMD,
- — — '.m signal ,_———-i i—‘—
7| : U I PRM39 Blt 11 Multlpller for Dlstrlbutlon Completed Slgnal Wldth

" ® PRM39 bit ll is vahd only-when PRM39 bit 10 is set to 1.

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

T L. PRM39 Bit 12: Ignore Parity ‘_ - ‘. . | -

) -0 e Whenthis bit is set'to 0, the error characters are lgnored durmg the panty check on the serial
. R communications input.

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

. . - T 714
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7 2 Useér Constants”

7.2 User Constants

This following is a list of user constants.

" Table7.1 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 t0 2000 80
3 Speed loop in_tegration time constant ms 2-to 10000 20
4 Maximum speed Speed reference 0 to 50000 37000
, units -
Accelération/deceleration time ms 0 to 1000 100 .
6 Positioning completed width Reference units 1 to 250 1
Mode switch level 200
- Torque % 0 to max.
Speed Speed reference 0 to max.
Jumts "~ .
Acceleration/deceleration Speed/100 ms 0 to max.
Error pulse Reference units .| 0to 10000
Forward external current limit % 0 to max. 100
Reverse external current limit % Oto max. 100
10 *| Torque reference filter ime constant "% 100 pus 0 to 250 4
H Feed forward compensation N % 0to 100 0
12 Feed forward reference filter .| 100 ps 00500, 0
13 Bias Speed reference 0to 450 0
- units
14 Overflow x 100 reference umts | 1-to 50000 500
15 Time delay from brake ON to Servo OFF x 10 ms 0to SO 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 Ongin return creep speed Speed reference 1 to max. 200
units
20 Ongin return final travel distance Reference units +30000 0
21 Last two Origin return strike torque % 0to99 0
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

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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User Constants

. e R
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 limit % 0 to max. Max.
29 Reverse torque linmit % 0 to max. Max.
" 30 _ Forward software limit % 100 reference units | 30000 __ - 0
31 Reverse software lmit % 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. o -0
bl4 Starting point change (for an incremental - 0,1
| reference during current limit)
. | 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 _ o 000 to 101 000
’ cycle - . ;
b3 ) 1: Pulse train mput ) 0,1 0
b2 1: Absolute encoder 0, 1 0
bl 1: Change the ongin return method 0,1 0
b0 - Ongin return direction: _ 10,1 0

0: + direction, 1: - direction

Artisan Technology Group - Quality Instrumentation ...
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7 2 User Constants

—
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 L Im_/erted 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
b5 - 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 bl5to bl2 N-CL signal allocation 0000 to 1000 0000
bll 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 bl5 Not used. 0 0
bl4 Not used. 0 0
bl3 Not used. 0 0
bl2 1: Ignore parity 0,1 0
b1l 1: Multiplier for pulse distribution com- 0,1 0
pleted signal width
bl0 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 ongin 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/mn.

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 inertia) or small load 1nertia,
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).

7-17
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User Constants . :
L _ = _ S

5.Changing parameters like the electronic gear ratio and nuiber of encoder pulses may cause the Servomotor
- - 7 torunata maximum speed outside the specified Servomotor speed range and may generate an A.04 alarm

when power is turned ON. If this happens, check 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.-- ) T - - R -

7. Be sure to convert b15 (MSB) to b0 (LSB) to hexadecimal in 4—blt groups ((b15t0 b12, bl 1 to. b8, b7 to b4,
~ b3 tob0) for parameters 36 to 39. Servopacks read and send bits in hexadecimal. The upper and lower hmrts
as well as factory settings for parameters 36 to 39 1n the table above are given 1n binary. --

Parameter numbers PRM36, PRM37 PRM38 and PRM39 are 1llustrated below

EXS - - -

PRM36 ] I

. Bt 15 14 13 "12 1I 10 9 8 7 6.7°5. 4 3 2 1 0
- * I | I i i
Send . - i T
- B | | i - b -
‘g p——— 55 § ¢ 2 5 E &
a & . c @ © © o 5o £° 8 £ %
© 2 6 2 b = = % bl c e £ [
2 2 3] X .S ] © x 3 © @ ) °
2 = @ 8 c c o - o O, = ® € .
- 8 © 5 © g 5 © S 35 £
- a ] - B ] 5. £ - 59 - - @ = ° =
= £ 2. X 5 ¥ g - . S 8 £ °
£ £ 8§ O g = €L -& a8 £ £
€ s - 8 i} o 3@ . <- =
8 1 S - <1 Se 6 =
7] . c = (o]
3 =) . 8% .
= . . s3 - . -
. Ow : -
. ~PRM87 - - S L -
Bit 15- 14 713 12 11 10" 9 8 7 6 5 4 3 2 1 0
- S I B S L . T T . T T T
Inverted output Output mask Inputsignals ~ _
N N ] | ] 1 - 1 ] ! ‘
- .C C B 'A'CC B A — 3 £ § o & 3%
. L O K-L'L O K L S 3 g® E g% E E -
- . - = .O. Q Q@ -~ « [
Ty MT L oMo g-2aR B8R B
- . - 2,;,"“ ] E:- 7 7]
@ uE 0o 8% o §
-2 0"6 I_--m'o [
- > = 0% /2]
~ = o &’ J £9
- @ <- ST
8 ' g5
- - - - - -2 . DY
73

) PRMéS 'Spe'cialﬁi'npht signals (Valld when PRM37 bit 6 1s set to1)’ .
-7 - Bt 15 14 13 12 711 10 9.8 7° 6 -5 4 3 2 1 0
.. : . 1 T I I I T - ] - L -
E : N-CL . P -.CL PCON . S-—- O-N-
’ ’ | | I I | | L~ 1 1 ] I | ]

Yo
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7 2 User Constants

The following commands can be allocated to each signal.

None

0:

SVON
PCON
ST

1:

HOLD
RP

4.

SKIP

6:

ZRN

ARES

14 13 12 11 10

PRM39
15

Bit

I
ALMRST

|

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

Y ¢

("1 o110s SI | 11G 9ENH UBYM pijep)
, poyiaw uibuo o} uinjey

uoijoajes esind uibup
poujaw ajuMIBAQ
poylew Jayng esueiejey

feubis pajejduwioo uonnquisip esind

yipm reubis pejejdwoo
uonnquasip asind ayj Joy Jaydinpy

b:ma eJoub)

‘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 Switch Operation ..... Crresesrsasesaenananns
8.2 Basic Function and Mode Selction .............ci00vinnenn..
8.3 Status DisplayMode ............ciiviiiinnnnnnns
8.4 SettingMode ...........cccou....
8.4.1 User Constants . .........coiiiiiiiiiii ittt iiiieriieraneeeennneanns
8.4.2 Operation Using the Digital Operator .............oviiiiiiiiieinnneennns
8.4.3 Clearing Alarm Traceback Data ...............coiiiiiiiiiiii i,
8.4.4 Checking Servomotor Parameters ..................ccoiiiiiiiiininennen.
8.4.5 Checking the Software Version ... ...........coiiiiiiiiiiiiiiinnan...
8.5 Monitor Mode .............
8.5.1 MonitorDisplay ...t i e e e
8.5.2 Internal Status Bit Display in MonitorMode .......................cccenn,
8.6 Alarm TracebackMode .............ccivviiiiniiinnnnnnnnnss
8-1
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_Using the Digital Operator

8.1 Swirch O_beratio_n

Figure 8.1 shows the Digrtal Operator The Digital Operalor—provides various functions, which are
- grouped under different Operatmg Modes. See 8.2 Bas:c Functions and S w:lchmg Modes.

Note_ Use serlal commumcatrons to send references momtormg functlons, and all other commands
- " ° - toan SGD-QJOJJH-series Servopack. When serial communications are not available (€.g., at
R - < 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.

e

- ’ o » — /- 5-digt, 7-segment dlsplay_—

- " o&s"a“i‘r‘o‘.‘a
_ ) SERVOPACK  OPERATOR
. ) ,.loe l nm :

Switches @ ENTER

_

y'- VAsxA;mJ

& S
' S )

Figure 8.1 Di§ital Operator
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8 2 Basi¢ Funttion and Mode Selction

8.2 Basic Function and Mode Selction.

Table 8.1 shows the Digital Operator functions. The Status Display Mode 1s set when the control
power supply is turned ON. Press theé 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
R ) ® 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 Monitoring functions
- Si)eeds
_ = _Torque references ‘
@ No. of pulses from motor U-phase edge
* Electrical angle _
= Internal status bits

= Position error

Alarm Traceback Displays previous alarms.

8-3
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Using the Digital Operator . ’ . -

Control Power .

Supply ON ) Panel Displays
- Status Display Mode D l':l l':l
i DSPL
_£b~ X .
Setting Mode "_- - (_’7 U
(DsPL '
SE
Monitor Mode U nit- | g B
. . <.} |pspkL
C SE
-Alarm Traceback Mode B - 'c)' ﬂ L-,'
] 7 fosey)
SEQS

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 shown below.

Positioning completed Current imit detected .
Bit data / Reference pulse input

pase- - T
\\. ‘/ ,

L4
/7 "' AR
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 limt.
Table 8.3 Codes and Status
Code - Status
b b Baseblock
run Operating
P t Forward rotation prohibited
k] "
- t ' Reverse rotation prohibited
no :
mn A Alarm status
(YN : See Table 8.7 Table of Alarms on page 8 - 19.
n
ROC
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Using the Digital Operator

841 User Constants ; ) . ) N

8.4 Setting Mode .

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

e Set and display_ t,lser'c'onstants. ) ) -
® Operate the system from the Digital Operator.
®- Clear a]arm traceback data.

° Check Servomotor parameters - . .of

® Check the software versron . o - To-- I -

"8.4.1 User Coristants_ : “

[ | '$euing-anstants-(bp;b1 toCn-23)

* The ‘panel display is shown below.

- i " — ':-'. _——’ — \/
R A T A R e e 0 T R
\ 7’ - ~— 7 L . -\ e - i} /
s o I_ndlcates'Set-" _ Userconstant ~ 6 - Sefting _
ting Mode. o number . - - o .

Figure 8.4 Setttrig_UsepCpn_s_tants
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 wrll
= oo ’ flash. i -

1

e Usethe UP and DOWN Keys to increase or decrease the selected digit to the desired
user constant number.

2. Press the DATAIENTER Key to dlsplay the setting of the usér constant.

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

4. Press the DSPL/SET Key to store the setting. ST o ]
5. Repeat steps 1 to 4 above as many times as required. -

| - 6. Press the DATA/ENTER Key to return to the user constant number dlsplay
— 7. Press the DSPL/SET Key to switch from Setting Mode to Monitor Mode. °

See Table 8.4 (p 8 - 7) for a list of user constants.

8-6 -
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8 4 Setting Mode

’ -l Setting Memory Switches (Cn-24 to Cn;27) X -

" 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 IR I NN
(e |1

FD B9 75 31
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.

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

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

“
AL A WN

5. 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 Forward external current limit % 0 to max. 100
- 09 Reverse external current limit % 0 to max. 100

Artisan Technology Group - Quality Instrumentation ...
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Using the Digital Operator

841 User Constants

‘Name (Description)

Cn No. | Param- | Bits Unit Upper and Factory
R eter Lower Limits Setting
. _No. ) } - -
0A 110 Torque reference filter time constant_ X 100 ps 0to 250 4
0B 11 Feed-forward compensation % Oto 100 0
ocC 12 Feed-forward reference filter 100 ps 0to 500 0
0D 13 Bias Speed reference units | 0 to 450 0
OE 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 | O to max. 100
Servo OFF oo i .
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 B Speed reference units | 1 to max 1000
13 19 Origin return creep speed - Speed reference units | 1 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 % 0to99 - 0
digits T
‘| Furst Ongin return strike time x 10ms’ 0to 300 0
three
digits
16 22 Not used. - 0
17 23 ) 0
18 24 0
19 25 Pulse distribution completed signal range ' | Reference units 0 to 30000 0
1A 26 Ist JOG speed Speed reference units | 0 to max. 1000
IB 27 2nd JOG speed Speed reference units | O to max. 200
1C 28 Forward torque limut % .} 0 to max max.
1D 29 Reverse torque limit % 0 to max. max.
1IE 30 Forward software lIimit % 100 reference units | £30000 (see 0
note 3)
1F 31 Reverse software limit - X 100 reference units | £30000 (see 0
- ; - 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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8 4 Setting Mode

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
b1l 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 I: Change the origin return method 0,1 0
b0 Origin 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: 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
26 38 bl5to | N-CL signal allocation 0000 to 1000 0000
b12
bll to | P-CL signal allocation 0000 to 1000 0000
b8
b7 to b4 | P-CON signal allocation 0000 to 1000 0000
b3 to b0 | S-ON signal allocation 0000 to 1000 0000

8-9
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Cn No. | Param-| Bits - Name (Description) - Unit Upperand ~| _Factory
Toe- eter - Lower Limits | Setting
‘No. ) X .- .
27 39 . bl5 Not used. ‘0 - 0
1 bl4~  |Not used. 0 0"
b13 - Not used. 10 0
b12 I: lgnore panty 0,1 0
bll 1: Muluplier for pulse dlStrlbuthl’l completed 0,1 - 0
) .| signal width - ’
- . - |bl0. 1: Pulse distribution completed signal - - .o, 1 0
.| b9 1: Reference buffer method -. _ “lo, 1. 1o
.Jb8 1: Overwnite method A 0,1 0
.|b7 _ | Origin pulse selection I ’ 0,1. . 0
0: C phase of PG, 1: CLR sngnal - .- - -
’ . | b6 to b4 | Selection of origin return method 000to 110 OOQ
"Th3 to b0 | ALMRST signal allocation - ‘0000 to 1000 0000
_ Note 1. Specify parz;meter numbers for Cr3 huhlpers 1n hexadecimal. _ ) )
2. Use a bit pattern to set Cn-24 to Cn-27 - - E
3. A 16-bit two’s complement 1s used to set and dlsp]ay settings for Cn-l4 Cn-1E, and Cn-lF (Example For
—1000, the setting 1s 65536 - 1000 or 55536. ) ) i 3
" User semngs for Cn-24, Cn-25, Cn-26 and Cn-27 are lllustrated below iy
B Cn-24- .
- it- 15 14 13 12 11 10 9 §. 17 6-. 5 4 3 2 1 0
’ T T | {
- Send
P | ] ]
[ [ o - = 17} 17} P S £ Q - ©
> 5 T ® = = % = c . g 2
5 2 2 3 8 8 @ %3 -
zZ . c ] - © & 2 e s - 2 5 .- c
5 ] ° 2 o c- 2a ] 3 2 E
Q. o 2 ;_’ e £ . 68 @ S O 5
g £ 8 o g = €8 & 2 g ©
€ S @ w @ 320 ] < & ¢
S s o ] Se o k=)
(5] » & S - =
® 2 "$0o. - o
- . '8 = . -5 g
= ow - T
. Cn-25 ” e
Bt 15 "14 13 12 11 10 9 8. 7 6 -5 4 3 2 1 .0
S T LIV R | I |
Inverted output Output mask Input signals - -
| 1 L 1 1 l |1 |
_ C ¢ B AcCCB A3 £L %59% ¥ 3%
L O-K L L O K L s . 2 g@ E ga E E
T 1 M T 1 M § 2 99 §E g8 E B
N. - N- ‘§ ° £a.-5 88 2 2
: : 2 25 825 3
T 2% £ 3% @
% .2 F S
- '6 .‘S‘ c
3 a3
7]
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84 Setting Mode

Cn-26 Special Input signals (Valid when Cn-25 bit 6 1s setto 1.)
Bt 15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
| I | [ | | 1 | I I | 1
N -CL P -CL P CON S - 0N
| | | | | | -1 | ] | |
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
Bt 15 14 13 12 11°10 9 8 7 6 5 4 2 1 0
| 1 I | | I
Send ALMRST
] | ] ] | |
4 v © 2 5 B c
E 5 § 5s3 E B R o8
] 3 S Q 3 G [ @ Q -
5 B B8 @ £E8 » E £ ® 2
z2 2 2 6 @§ @ o s a f-] =
5 %% » £ £ @ = S
43 £ 28 £ 3 a x
as 8§ & ¢ ¢ o e
58 £ & c & o= R
T g & o €0 s
58 3 3 g8 S
a £ = og
‘g % & 28
= 'g 5c ag' -
o o £?
E £ TL
22 Ce
&< G8

8.4.2 Operation Using the Digital Operator

M Setting Operation Mode

Set user constant Cn-00 to 00 to switch from the monitor panel to Operation Mode.
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Using the Digital Operator .
S E———

84 3 Clearing Alarm Traceback Data

The panel display is shown below.

B A A

o {1l (oata) | ral |20 |
L Li||L| - [ENTER o oy
\ ’ AN 7 \ / — /
Indicates Setting User constant - Setting
Mode. ' number

OFF %?:TL ON

-] (i r
o (AR ERTN
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 number 00.

2. Press the DATA/ENTER Ke_y to di_splay 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.
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8 4 Setting Mode

The panel display is shown below.

I~ ~(rnir DATA v g
L oy ENTER Ly [N G e |
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.

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.

8.4.4 Checking Servomotor Parameters

M Checking Servomotor Parameters

Set user constant Cn-00 to 04 to switch to Servomotor parameter checking mode.
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844 Chei:klhé Servomotor Parameters-

The panel display is shown below.

) ) Filo =1 [ TH| T
= - - L ' , _h' ’—’ u
.- Y - | S
- Indicates Set- User constant -
" number -

ting Mode.

RS

o r || ri
L L.l,_ [ LT’
i Setting
pspL) |
‘SE?' :
cliririfiri
| NARL l_j )

SET .n
o e (A Tl T
AR

Modification index display

DSPL

SET

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 constant.

3. Use the Cursor Keys to set 04.

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. .

M Parameter Display

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

low.

8-14°

6. Press the DSPL/SET Key to switch from Setting Mode to quitor M'o-de. ‘ i
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8 4 Setting Mode

‘Servomotor Parameters

clirl|rl|rl|3
TN RN AR YRR RN
- —_ 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.)

Hila||bl|c]||d

Modification No. (hexadecimal display)

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

Decimal Equivalents . . i
A=10 B

=11

Cc=12

o

r

mma
i
- s —b
o s W

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 Momtor Mode

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 i Torque reference (%)
03 No. of pulses from motor U-phase edge (pulse)
04 ) Electrical angle (deg) - .
05 Internal status bit display (See Table 8.6.)
08 Position error (reference units)

The panel display is shown below.

R |

)1 ~| {7 . |RAIA Al3altm | -
uj|rn L. ENTER - Ji (L juf g

.~ 7 \ / ~ , \ /
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.

8-17
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8 52 Internal Status Bit Dlsplay n Momtor Mode

8.5.2 Internal Status Bit Display in Monitor-Mode N ::--_

The following tables describes the bit displays for Un-05-internal status in Monitor Mode.

Table 8.6 Internal Status Bit Display in Mohitor Mode (Un-05)

13 | o) - 7 TN N
]) - . ] ]
TN N T N TN T
- 16 - 17 .18 19 . . 20
B ‘BitNo. - | - Code - |_ ] - Description ..
1Un-05 1 SVALM - ° |FLat for a servo.alarm:- - ) - -
! 2 DBON - . |Lit when the, dynamxc brake is ON.
) 13 | Not used. .
4 “lCLT " |Lit d_unng cufrent limit. © _ )
s . COIN - _’ _{ Lit when:positioning has been completed.
6 MSON - |Lit when thie- mode switch 1s ON. ) E
7 P-CL Lit when forward current hmt is ON.
8 N-CL . Lit when reverse cu;'fent llr'.mt is ON. )
9 B-ON Lit when the Servomotor is ON.
|10 PA Not It when the A-phase encoder mput signal is high.
11 ) PB - Not l}! when the B-phase encoder nput signal ts high._
12 PC g Not ilt hwheil the C-phase encoder mput signal is high.-
13 PU Not litwhen the U-phase encoder tnput signal is high (only for an incremental encoder).
14 - |PV Not lit when the V-phase encoder mput signal 1s high (only for an incremental encoder).
15.° PW - Not lit-when the W-phase encoder input signal is high (only for an incremental encoder).
i 16 SVON Lit when the servo 1s ON. i
i 17 P-CON Lat for the P control mput..
18 P-OT Lit for the forward rotation prohibited input:
19 N-OT" - - " |LitTor the reverse-rotation protubited input; - ]
20 R Notused. - . '
8-18 g -
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8 6 Alarm Traceback Mode

8.6 Alarm Traceback Mode

The Alarm Traceback Mode is used to display data on previous alarms.

® The storage capacity for alarm data is up to 10 previous alarms.

® Traceback data A.99 for ten alarms is saved when the control power supply is turned ON
or an alarm is reset (included in the 10 alarms).

® See Table 8.7 for more details on traceback data and steps to be taken for alarms.

The panel display is shown below.

o iI\r

HIE
~— 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 ™r Absolute data error (only with an absolute encoder)
s
H M3 Parameter breakdown
uc
H ] L’ Parameter setting error
u
q 1M Overcurrent (or overheated heat sink)
o
R 3 ] Overflow
A !
R L{ " Overvoltage
o
R S ] Overspeed (110% of maximum speed)
[}
H e BN Overload (instantaneous peak load)
AN |
’q ‘18 Overload (continuous peak load)
.
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Using the Digital Operator

Displayed Alam
Code

Description

RE0

Absolute encoder error (only with an absolute encoder)

RE !

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

R8¢

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

Ag3

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

AEY

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

A85

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

RLC 1

Servo overrun detected (improper Servomotor or encoder wiring)

ALC

Phase error (only with an incremental encoder)

AL 3

PA or PB phase disconnection

RCH

PC phase disconnection

AF 3

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

time)

RSS9

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.

CPFCD

Digital Operator transmission error 1

CPFO

Digital Operator transmission error 2

8-20
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Installation and Wiring

This chapter describes delivery item checking, installation, and wiring spec-
ifications for Servomotors and Servopacks.

9.1 Checking on Delivery ............. Cererraseneans ciererseness 92
9.2 Installation ....................lill Ciseesresciaseananannnns 9-2
9.2.1 Installingthe Servomotor . ...t e 9-2
9.2.2 Installingthe Servopack ..........ccoiiiiiiiiiiiiiii e 9-4
9.2.3 POWEN LOSS ....cviiiiiiiir ittt ettt 9-5
93 Wiring .......vvveiiiniiiineinnnnnn. feeseenn - R ]
9.3.1 Wiring InStructions ..........oeviiiiiiiiiiiiiiiiiiniiiiai i inaaan et 9-6
9.3.2 Cable Specifications . . . ...ttt ittt iiaa e 9-7
9.3.3 Cable TYPeS .....ciiuiiriiiteiitiineiiniintanninnesieisersinsonerans 9-8
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Installation and Wiring

921 Installing the Servomotor

'9.1 Checking on Delivery

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

Check ltems

Remarks

Check 1f the delivered products are
the ones you ordered.

Check the model numbers marked on the nameplates of
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
smoothly. '

If the motor shaft can be smoothly turned by hand, 1t 1s
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.

Hl Storage

Store the Servomotor in the following temperature range.

® -20°C to 60°C

9-2-
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9 2 Installation

H Installation Site

The Servomotors are designed for indoor use. Install Servomotor in an environment which meets
the following conditions:

® Free from corrosive or explosive gases

® Well-ventilated and free from dust and moisture

©® Ambient temperature of 0 to 40°C

® Relative humidity of 20% to 80% (with no condensation) ‘
® Sufficient access for each inspection and cleaning

If the Servomotor is used in a location subject to water or oil mist, install a shield or cover over
the Servomotor.

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. (Tumn 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 in) or less. (Turn together
with couplings.)

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

9-3
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Installation and Wiring

92 2 Installing the Servopack

9.2.2 Installing the Servopack

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

Installation Site -

Situation

Precautions

When 1nstalled 1n a control panel

F

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 umt

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

When 1nstalled near a source of
vibration

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

When 1nstalled n a place subject to
corrosive gases

Corrosive gases do not immediately affect the Servopack but
will eventually cause magnetic contactors or relays in the
reference circuits or main circutts to malfunction. Take
appropriate action to prevent corrosive 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 g
The Servopack must be orientated as shown in the figure be- \000088887—
cause it is designed to be cooled by natural convection. ]ﬂ“”ﬂﬂﬂuﬂuu
° 5:23113 es‘;a'cure the Servoback through the mounting holes U[“]ﬂrﬂﬂ D[ﬂﬂ
L7
Ventilation

9-4
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9 2 Installation

M Installation Method

Fan L3

Fan .
F =g N\ ¥ o5 \ | omm(e7imormore

Fin E a E a |
| (o] [19]. [
<——b| *—1“ ! 50 mm (1 97 in) or more

30 mm (1 18n) or more 10 mm (0 39 n) 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
Vibration: 0.5G (4.9 m/s?)

® 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

ASAH 50 0.60 18

O1AH 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

O01BH 100 22 30

02BH 200 2.7 47

03BH 300 3.7 70
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9 3 1 Winng Instructions

9.3 Wiring

9.3.1 Wiring Instruétions

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

IMPORTANT Always use the following cables for wiring the signal lines and PG feedback lines.

Lines Cable Type Yaskawa Drawing No. Maximum
- Allowable
Length
For reference input | 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.

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

® At least class-3 ground (ground to 100 Q or less) is recommended. N S
® Always use one-line grounding.
® If the motor is insulated from the machine, ground the motor directly.

IMPORTANT Do not bend or apply tension to cables.

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

IMPORTANT To prevent malfunction due to noise, take the following actions:
® Position the input reference device and noise filter as close to the Servopack as possible.

® Always install a surge absorber circuit in the relay, solenoid and 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.

Note The Servopack uses hi gh-spee;i switching elements, which may cause noise on signal lines. To
prevent this, always take the above actions.

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)

’ For 200 V

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)
30w A3AH 13 HIV 1 25 min 042 Use Yaskawa cable See /1042
(0 04HP) Cable Specifications for details
50w ASAH 15 06 When using non-Yaskawa cables,
(0 07HP) check the cable current rating and
100 W 01AH 25 087 consider the operating environ-
(0 13HP) ment
Use cable sizes AWG22 to AWG18
e 02AH 40 20 (03 to 0 89 mm? (0 0005 to
0001 1n2)
400 W 04AH 60 HIV 2 0 min 26
(0 53HP)
750 W 08AH 110 55
(101HP)
For 100 V 30w A3BH 20 HIV | 25 min 063
(0.04HP)
50w ASBH 26 07
(0 O7HP)
100 W 01BH 45 22
(0 13HP)
200W 02BH 80 HIV 2 0 min 27
(0 27HP)
300 W 03BH 140 3.7
(0 40HP) )
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9 33 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 Use twisted-pair cable or shielded
Connector twisted-pair wire.
Applicable Cable AWG24, 26, 28, 30
Finished Cable @16.0 mm (2 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 AWG?22 for encoder power supply
and FG lmes. Use AWG26 for other
signals. These connections permit wiring
distances up to 20 m (65.6 ft.)
Finished Cable @11.6 (20.46 in.) mm max.
Dimenstons
- Rated Current 100 mA DC max (500 mA DC max for power
A (rms) supply line)
Serial . 3CN | Cable Use twisted-pair wires or shielded
Communication twisted-pair wires.
Connector Apphcable 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 -
0% 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 viny! cables rapidly deteriorate.
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>-Series Dimensional Drawings

This chapter presents dimensional drawings of the Z-series Servomotors,

Servopacks, Digital Operator and Peripheral Devices.

10.1 Servomotor DimensionalDrawings ............ccccvveeenenns

10.1.1 SGM SerVOmMOtOrS ...ttt iii ittt ittt ireeter i iarsereranrnenesanens
10.1.2 SGMP Servomotors

..................................................

10.2 Servopack Dimensional Drawings ............ccvvrivnennns.

10.2.1 SGD-A3AH to 02AH, SGD-A3BH to 01BH
10.2.2 SGD-04AH, SGD-02BH
10.2.3 SGD-08AH, SGD-03BH

10.3 Digital Operator Dimensional Drawings .....................

10.4 Specifications and Dimensional Drawings of Peripheral
Devices .......cciveiiiiriiiiirieniannnnnes

10.4.1 Regenerative Unit............ o
10.4.2 Cable Specifications
10.4.3 Connector Kits
10.4.4 Noise Filters ... ... oot e e ieaas
10.4.5 Connector Terminal Block Converter Unit
10.4.6 Brake Power Supply ... e
10.4.7 Analog Monitor Cables
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Z-Series Dimensional Drawings

101 1 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)

4-R3.7

Encoder Lead
UL2854 - Encoder Plug
Motor Lead (Teflon wire)
' { Protective Tube AWG24 UL1828 or UL3534 U
(Black) 95 (602 - ——Motor Plug
' (—_‘4 (0 0016)
G ere1 10 Sorew
ross- nY-
] | oo e ®hoor TA Cross-section Y-Y
65(0 2& 33 (1 30) LM e (60 0008)
4(016) 95(037) 25 0
sz ]| © 98 hd
2 ' L 46
— = 181
3 Y N e
| 4+ £
® P—3
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AN Al

Incremental Encoder

¢30h7: ¢ 3 - o (

10-2

(
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m Shaft end screw hole
00008) (SGM-LILIAB)316, 294 3 (2-00.17)
with key type onty)  MTG Holes

0
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10-1 Servomotor Dimensional Drawings

. Model L LL M | s QK u w T Screw | Output | Approx. | Allowable | Allowable
SGM- . Dimen- | W (HP) | Mass kg Radial Thrust
- . sions (ib) Load Load
. N (Ib) N (Ib)
A3A[I12 |945 695 365 6 No key .- 30 03(066) |68 (15) 54 (12)
A3BLI12 (372) (274 |(144) |(029) (0 04)
A3A[14 - 14 12 2 2
A3BO14- ] . (055) {(005) |(008) |(008) .
A3AOI6 R ) - ; 1Mm2s, | .
.| depth 5
A3B[16 020) . ;
ASAJI2 1020 |770° [440 |6 No key B — 50 04(088) |68(15) 54 (12) .
ASBLI12 402) 1(303) |(173) |(024) R ] o7 ) -
A5SAC14 14 12 2 2
ASBLI14 (055) |(©O05) |(©O08) |(008)
. A5ADI6 d1 - | M25, )
= . ) . i depth 5
. ASBOI6 - , (020) - . ‘
01AL112 1195 945 615 -|8 No key - 100 05(110) |7817) 54 (12)
01BO12 “470) |(372) |(242) {03 0 13) .
olACII4 | - - Ta Tis |3 3 ' .
018014 (055) [(©07) j(012) |[(012) T
01AI16 - M3, N
. , . R depth 6 .
01B16 ' (024)
‘ Note 1. The encoder 1s an incremental encoder. 3

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).

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

.Encoder Lead o -
UL2854 300430 (11.81+1.18

35(138)

R s Encoder Plug
‘ Protective Tube = =——pliy—
- (Black) ¢6 (¢0.24) Motor Lead (Teflon wire) - u
. AWG22 UL1828 or UL3534 ;
. \ = %‘,—Motor Plug 3@ N
//; 300430 (11 8111 18) 7 Screw,
T —{1[ 004 ]A] A
U TLL %118 (00016) Cross-section Y-Y
34(134) ‘ LM 3(012) [©]$0.04A]
52 75(030) 120047 {60 0016)
020l 145018 60024
L
(& .. H 3 ¢70
. : I—%—— h0276)
. 2 p ’\1
~
_ [0.02 [/] Shaft end screw hole -
Incremental Encoder (0 0008) (SGM-UICIA(BI316,  4.95 5 (4-90 22)
with key type only)  MTG Holes 4-R53

. ) - P14h6: ¢ 14 - :nn (u 56 - (::xm)

GSOKT : § 50 - g (195 - o)

10-3
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X-Series Dimensional Drawings

101 1 SGM Servomotors

Model - L LL—' Li\n QK = U ‘W T Screw | Output | Approx. | Allowable | Allowable
SGM- - 1 - - 1. . Dimen- | W (HP) | Mass kg Radial Thrust
. - - ; sions (Ib) Load Load
B ) i ‘N (ib) N (ib)
02A0012 [ 1265 |965 625 |Nokey - ] 200 11(243) | 245 (55) 74 (16)
028012 | @98) [(380) - | (246) . ) 027) -
02A014 200079) [3¢012) [5(0200 |5¢020) | . ) )
02B014- N - T ) o - e
02A0016 | - . . . Ms, Lo
] - depth 8
02B0J16 | N 031)
{03812 | 1545 [1245 [905 |Nokey: o 300  [17(375) | 245(55) 74 (16)
03BCI14 | 608 [(490) |B56) 55070) [30012) [5020) |50200 | . [|©4 [ L -
; X . . ;
03016 | . - o - Ms, s
' ' depth 8 -
, . (031)
04AC012 | 1545 |1245 [905 |Nokey - - - 400 [17(375)|245(55) | 74(16)
04AC14 | ©08) (490) [B56) I567079)[3012) [5(020) [5(020) ©53) . - -
04ADI6 | . f . - S i Ms, . :
| - depth 8 . )
031

Note 1 The encoder 1s an incremental encoder. = _ :
2.“A” 1n the model number indicates 200 V-specifications, and “B” indicates 100 V-specnﬁcatloné
3. The symbol “[0” in the-model number indicates the number-of encoder pulses (3: 2048P/R, 5: 2000P/R) : T

750 W (1.01 HP)

Encoder Lead  300+30 (11 81+1:18)"
UL2854

e Encoder Plgg

Protective Tube e = = U -
(Black) 96 (60 24) / Molor Lead (Teflon wire) )
AWG20 UL 1828 or ULE53
~d [ - ——MotorPlug . B @‘\
/7 s J_‘°o°g‘46 - Screw
- - 185 (7 26) - Cross-section Y-Y
S 145(571) 40 (1 57) 615004 1A] -
34 (134) B 111 (4 87) 3(012) g 0016)
-[104(041) 15 (0 59) -
. |52 ’
020 _*fp L. . 803N QK m 803 15)
- - Y ; . 1 .
7(028) S = 3| 090 (0354)
- - ‘_’.
- N Y j

- - N

- - - - G- g -
v [=
= =

3 b I 4
35 (1 38)
) / - . . Al \ \
/1 002]

. 447 (4-4028) Shaftend 4 Rg.2
- Incremental Encoder (00008) MTG Holes  screw hole -

o 0' (SGM-08A316,
N ¢16h6 : ¢- 16 - o011 (l) 64 - mxm) :’:E)key type
- 0 0
"@T0hT 1 @ 10 _wow (2 7 - omlz)

) 10-4
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10 1 Servomotor Dimensional Drawings

Model QK U 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[J14 | 30 3 5 5
0salli6 |18 1012 1(020) 10200 Fys depih
8(031

Note 1. The encoder 1s an incremental encoder.

2.

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

“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
98(039)

(2
el

118 (048)
958(039)

Encoder Plug
14 (0 55)

=

NOJE)
©EIE
Aaln)

16 (0 63)
14 (0 55)

Plug 172167-1 (AMP)
Pin- 170360-1 or 170364-1

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

Plug: 172169-1 (AMP
Pin*170359-1 or 170363-1

Connected to
Cap: 172161-1
Socket 170361-1 or 170365-1

10-5

Motor Wiring Specifications

1 | Uphase Red
2 | Vphase White
3 | W phase Blue
4| FG Green

Incremental Encoder Wiring Specifications

1 | A channel output Blue

2 | A channel output Blue/Black

3 | B channel output Yellow

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

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



X-Series Dimensional Drawings

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 8141 18)
T 35(138)

" Encoder Plug

/ Motor Lead (Teflon wire)
! Encoder Lead AWG22 UL1828 or UL3534

uL2854 N _~MotorPlug U
o
lac
' ~ ————{ 300130 (11 8111 18) ;E Ser
- Y (. {21004 ] v
[ LL soeg] © ° n Cross-section Y-Y
3:5:@ LB e 9155(40 = 25( gsa) (00 0008) * 40.(1 7) 37
(026) ‘L}i 02 QK[| | e46(0181)
. : (Wt
® - Y N
wi ] R i K=
i T 19
- 2] b
\ \ (0 I Shaft ;nd screw hole
Incremental Encoder Holding Brake - ﬁgh:gs:élmx& 2-¢4.3 (2-90.17)
(De-energization Operation) MTG Holes
Voltage: 90 VOC, Dissipated
current (Reference). 0 08 A . 0 0
Brake Holding Torque $30h7: ¢ 30 - oo (' 19 - ""“““)
= Motor Rated Torque
Model L LL LM ‘1B 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)
A3AI2B | 1260 | 1010 |365 -|315 6 No key - 30 . |06 68 (15) 54 (12)
A3BL112B (496) 1(398) |(144) | (124) |(024) 0 04) (132)
A3AOI14B | 14 127 |2 2
A3B[]14B ‘ (055) | (005) | (008) | (008)
A3AOI16B - M25,
depth §
A3B[J16B (020)
ASA[JI2B | 1335 [ 1085 |440 315 6 No key --- 50 07 68 (15) 54 (12)
ASBLI2B (526) |427) | (173) |(124) |(024) 007) (1 54)
AS5A[14B 14 12 2 2
ASBLI14B 055) | (005) [(©08) |(008)
A5A[16B M25,
depth 5
A5BLII6B (020)
01A[Q12B | 1600 | 1350 |615 405 8 No key - 100 08 78 (17) 54 (12)
01BJ12B (§ 30) | (531) |(242) | (159) | (03D (013) (176)
01AC14B 14 18 |3 3
01BC]14B (055) |(007) [ (012) |(012)
01A[]16B M3
depth 6
01B[J16B (024)

Note 1 The encoder 1s an incremental encoder.

10-6
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10 1 "Servomiotor Diménsional Drawings

. 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).

Dimensional Tolerances

Model SGM- Shaft-end Dimensions [mm (in)] ‘
S -

< T A3AOI2B o 0
A3BLII2B . 6 = 0008 (0-24’- o:um) '
A3ADII4B . R
A3BCII4B - . i ‘ ]
ASAOI2B 0 0 §
6 - ( 24 _ )
ASBLII2B ooos {0.24  goun

ASA[]14B

' ASBC114B ’ ) . '
01ACI12B o
. - ) 8 - ()(Xl9 (0 32 - ()(K)(M) - ‘. ' ¢

01B(JI2B
OIACII4B : ) )
01BLJ14B ] - - - -

200 W (0.53 HP), 300 W (0.40 HP), 400 W (0.27 HP)

‘ * _ EncoderLead -
N © UL2ss54 - 300430 (11 8141 18) . .
- 35 (138)
I / Encoder Plug
tor Lead (Tefl
A\‘A’I&rzzeﬁu(agso:r 'ﬁ[%)ssa\ / Motor Plug - ‘]E’h
I’Brge'c(mve Tube / ;%
B2t ~ A f__j‘_.laqo:aom 811118) Screw

1] LL . 30 (118 (00016) _ Cross-section Y-Y

- s34 [ 395 (1 56) LM - —i[004]A] -

(0220) . ~- 2047 ©12) [Opoos4 [A] 60 (2 36)
Brake 6 (0 24) it (60 0016) | P
X ) Iill Lead - | QK H
- m_ 1 P - . P

B + N
. - 2 Mt L
- i . - :-IL 9)
- ‘ } ) o A
] . 470 (42 76) .
) A% — . T -
’ 'Incremental Encoder\ Holding Brake - Shatt end screwhol/- ) / )
(De-energization Operation) (0 0008) (SGM-LIIA(B)3168, 4955 (40022) ° R5 3
Voltage: 90 VDC, Dissipated current _ with key type only) ~ MTG Holes
(Reference): 01 A ) o
. Brake Holding Torque 14h6 : ¢ 14 - (() 56 < )
- ='Motor Rated Torque ¢ ¢ oo Om

¢50h7 H ¢ S0 - (l),nzs ( 198 - omm)

10-7
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>-Series Dimensional Drawings
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(De-energization Operation)

Voltage: 90 VDC, Dissipated current (Reference): 0.15 A

Brake Holding Torque

= Motor Rated Torque

10-8

G607 : § 0 - o (

. _
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 (lb)
02A[012B | 166 0 1360 | 625 No key - 200 ., |16- 245 (55) - 74 (16)
02B12B (654) | (535 ) (2 46) 027) (353)
02A0J14B 20 3. . |s. 5
02ALI14B ©79-1012)- [(020) - }(020)
02AC116B T TTIms,
) depth 8 -
02AC116B i 03 |- -
03B[12B | 1940 1640 1905 No key . - 300 22 - |245(55) 74 (16) -
o3BLaB | 769 [646) |356) 55 3 5 3 ©40) |@485)
SIBCIIEE ©7) |01 |00 020 [ N
’ depth 8
(031)
04A[J12B Nokey .. --- 400 22 . | 245 (55) 74 (16)
-[osam014B 20 |3 5. |5 053 1485
04AL116B ~ 079 |(012). (020), (020) 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) —
Encoder Lead AT .
= 300430 (11 8141 18 .
- UL2854 - 35(138) / Encoder P|ug ~
Molo; Lead.('i'e‘ﬂon wire) - ” _ - Motor Pl U
AWG22 UL1828 or T Tobe 00430 (131 18) / © v
UL3534 (Black) " —% AR =
6 (40 24 [
- W27 o 5@—01‘4) (00076 - Screw
- | 1895(7 46) 40 (157 Cross-section Y-Y
T 111 (4 37) 3 (0 12)
- 34134 { 45 (175} |s . 15(059) o
Als2 - 8051 okl S
(020) 2
‘ 2=
- y 8|S »}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)

¢mm:¢m_&n@mﬁkq

0
278 - oom2




101 Servomotor Dimensional Drawings

Model QK U w T Screw Di- | OutputW Approx. Allowable Ra- Allowable
SGM- mensions (HP) Mass kg (Ib) dial Load Thrust Load
N (Ib) N (Ib)
08A[J12B No key --- 750 (1 01) 43(948) 392 (88) 147 (33)
08AJI4B |[30(118) |3(012) |5(020) |5(020)
08A[J16B M5 depth 8
030
Note 1. The encoder 1s an incremental encoder.
2. “A” 1n the model number indicates 200. V-specifications.
3. The symbol “[1” in 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 | Uphase Red
- | I Plug. 172168-1 (AMP) 2 | Vphase White
s T=1— —-EL/ Pin 170360-1 or 170364-1 3 | W phase Blue
< [2F.
e 3[ MG Connected to 4] FG Green
-2 [ s)[6 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)
1 | A channel output Blue
: Plug: 172169-1 (AMP) 2 | Achannel output Blue/Black
gl (M@ Pin: 170359-1 or 170363-1 3 | B channel output Yellow
el 3 |®EE Connected to 4 | B channel output Yellow/Black
ol g Cap. 172161-1
| nao| Socket. 170361-1 or 170365-1 5 | C channel output Green
6 | C channel output Green/Black
7 | OV (power supply) Gray
8 | +5V (power supply) | Red
' 9 | FG (Frame Ground) Orange

10-9

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



,

X-Series Dimensional Drawings - - - -
I - _ - — N _ ]
1011 SGM Servomotors |

-+ 77 M- SGM Servomotors with Absolute Encoders, No Brakes =~ -

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

' 300430 (11 8141 18) _, . }
iy .( Igsu;a)] /EncOQerPlug ) .

1. Motor Lead (Teflon wire) oL Motor Plug
) / AWG24 UL1828 or UL3534 e -
Encoder Lead /'-—'—‘ 2 0016) - B'F‘ ?\
uL20276 - . N e T EL Screw
= - LL 25 (0 98 . ross-section Y-Y
- . T 56(220) _LM © '
T 7 (028) [ 4(016) 5(037)y § poocoos) 40(157)  4-R37
- . A N - il |5 020 - :
) i - (020) Igg 046
) : 7 (¢181) i
- 098, 1| 15
. o 053 (¢2.09) SRS = g -
i px 1% ¢ R

- I " A]
e <~ Tl
N - L Shaft end screw hole

- Absolute encoder ©00008) e CiaBWIs, 294 3 (2-00 17)
- - withkey type only) , MTG Holes

- . @30h7 : ¢ 30 - om (I 19 - o(:mx)

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)
BEWD | (463) |(364) |(144)-[(029) : -l 1099
A3AW14 " : L 17 12 |2 2 ' -
AIBWI4 (055) | (0.05) [(008) | (008)
A3AW16 ' -l o o [m2s,
- i . depth 5 -
A3BW16 ] ) (020)
ASAWI12 [1250 |1000 [440 ‘|6 No key 50(007) [055 68 (15) 54 (12)
~sEwis ] 492 394 [(173)"[(029) . (121)
AS5AW14 14 12 2 2
ASBW14 B (055) [ (005) | (008) |(008)
ASAWI6 - ' M25,
depth 5
ASBW16 ’ | (020
01AW12 |1425 [1175 |615 |8 No key 100 065 78 (17) 54 (12)
01BW1z | 5-61) [(463) |(242) | (0 31) (013) (1.43)
01AW14 ; 14 18 3 3
01BW14 (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.

10-10
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101 Servomotor Dimensional Drawings

*

Dimensional Tolerances ) -7 i . ) .

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

A3AW12 - " ( - )
6 - 0.24 _
A3Bw12 0008 G003
A3AW14 .
A3BW14
ASAW12 0 - ) — _ ~;
6 - 0.24 _ )
A5BW12 . ""‘"‘_(_ mxx)? )
ASAW14 . ) :
ASBW14
01AW12 - - -
8 (0.32_ )
01BW12 0005, ooa)
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 S )

UL20276

Motor Lead (Teflon wire)* - " - Motor Plug* . N -
AWG24 UL 1828 ————— / - 9 u
or UL3534 |'/ '300130 (11 811 18) ;*%\
1 il — 0118 _(00016) T Screw
- 55 (2 17) LM {L]004 Cross-section Y-Y
- 85(033) —d—rr 75 12(047)  |[5(012) [O004 Iy
- [h. (030 6(024) (¢00016)__60(236)
i oo " QK J@ ]
) T .
- 1 470
- H w276 Tf
N ) “ ! T >
N - -~ - Y hal
* [A]
N ~ ! Shaft end screwhole 4935
Absolute encoder (00008)  (gem AW,  (44022)

4-R5.3
. with key type only) MTG Holes

- @l14K6: ¢ 14~ gou ((lﬁ(‘ - oom

e

: . 4;50h7 : ¢ S0 - oms (I‘JX oo -

- 10- 11
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Z-Series Dimensional Drawings . -

. _
101 I SGM Servomotors

Model L LL LM QK u w T °| Screw | Output | Approx. | AHowable | Allowable
SGM- Dimen- | W (HP) | Mass kg Radial Thrust
- = sions . (ib) Load Load
- N (Ib) N-(Ib)
02AW12 [1475 [1175 [625 [Nokey- . _ o 200 12265 [245¢551) |[74007)
02BWI12 - (581) |(463) |(246) ) i 027) . :
02AW 14 20 |3 5 5 ) )
02BW14 079) [(O12) " |(020) - [(020)
02AW16 MS, -
|- - == depth 8
02BW16 B 031)
03AWI2 1755 |1455 [905 | Nokey --- 300 .. |18(397)[245(551) |74(17)
03BW12 ©691) |(573) |(356) (0 40)
03AW4- 20 |3 s . s .. -
03BW14 079 |(012) (0 20) (020) . i
03AW16 . : MS,
depth 8 - ‘

03BW16 (031 - N
04AW12 1755 1455 |905- Nokey - - - - - - -400 18(397) |245(551) |[74UUD)
04AW 14 691) [(573) | (356) 20 3 5 5 (053)
04AW16 - 079 |©12) (020) (020) MS,

R, : S : © | depth 8

©31)
Note | The encoder 1s a 12-bit absolute encoder 1024 P;R: B i
2.“A” 1n the model number indicates 200 V-specifications, and “B” indicates.100 V-specifications
'~ 750 W (1.01 HP) _
- i o U
Encoder Lead
UL285‘e4 300430 (11 8141 18) - Encoder Plug 3‘1‘:
< ) e o T Screw
Motor Lead (Teflon wire) Motor Plug Cross-section Y-Y

AWG24 UL1828 or UL3534- \

Protective Tube

300+30 (11 81£1 18)

(Black) - r—.'l"_
1| 96(0024) ﬁ‘ 206 (8 11) [L]004 Ja](0001€)
‘N | 166 (6 54) 20 (157)
- 55(217) ! 111 (4 37) ©T5004]4]
10(039) : ) 10441 00 3(012) %0 0016)
8(031)
x | QK _|
ﬂT Y

* $20(60 79)

]

670h7

Absolute Encoder

: GTOHT : & 10 - sow (m- uumlz)

10-12
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990
(635 43)

Shaft end sérew hole
(SGM-08AW16, with
key type only)

80 (3 15)

.A

\ T
4-¢7 (4-¢0.28)
MTG Holes 4-R8 2




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 5 5 aon 172
08AW16 (118) 0 12) (020) }1(020) MS.
depth 8
031)

Motor Plug

njA

|

BY

Encoder Plug

Note 1. The encoder 1s a 12-bit absolute encoder 1024 P/R
2. “A” in the model number indicates 200 V-specifications.

Plug 172167-1 (AMP)

/ Pin. 170360-1 or 170364-1

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

Plug: 172171-1 (AMP) -

Bk
EIEE
EE=

ElE
BEE&

Pin: 170359-1 or 170363-1
Connected to
Cap: 172163-1

Socket. 170361-1 or 170365-1

10-13

*

Motor Wiring Specifications

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

1 | Uphase Red
2 | Vphase White
3 | W phase Blue
4 | FG Green

Absolute Encoder Wiring Specifications

1 | Achannel output Blue

2 | Achannel output White/Blue

3 | Bchannel output Yellow

4 | B channel output White/Yellow
"5 | Zchannel output Green

6 | Z channel output White/Green

7 | 0V (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
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T-Series Dimensional Drawings T - N

10'1 1 -SGM Servomotors

.M SGM Servomotors With Absolute Encoders and Brakes

3

-7 - 300%30 (11 81%1 18) .

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

) / Encoder Plug

Motor Plug

- - - - " Motor Lead (Teflon wire) u
AWG24 UL1828 or UL3534 - / - -
Encoder Lead - Protective Tube (Black) - =] . — F3 1:
UL20276 | - es 020 \//; Fmisoi[ﬁ s Screw
- . A ' /“I 00016, -
: — i II_‘L 25 (098 Cross-section Y-Y
) N 7(028) 56 (2 20) 8 Ll [ im - |e A -
s - - Ay Srake o A @ (60 0008) 4-R3.7
- “H Lea 5 (0 20)- K 446 .
L 25(0098) 1S (01.81) le
' . P  E—— -—H [= ‘ pd
_ 053 (6200)| T — 5 =/ AIRE
o Lo - ) ! I B DT = > ¢
- . L N\ . Holding Brake _ ‘°_-°-°°§?xaﬂ end screw hole 294 3 (240 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 - aoa1 (I 19 - o‘:mx)
Model L LL LM |-LB S QK u | w T |Screw | Out- | Mass | Allow- | Allow-
SGM- ~ I B ) - Di- putW | kg able able
. ‘| men- | (HP) (ib) | Radial | Thrust
- sions ‘. Load Load
-] {  |'N@e) | N(b)
A3AWI12B -1 1490 1240 365 315 |6 No key --- 30 075 |68(15) |54(12)
A3BWI2B |8 [(488) |(144)..1 (124) 1(024) ©04) |(165)
A3AW14B - 114 12 2 2
A3IBW 4B R (055) {(005) |(008) |(008) -
A3AWI16B - . M25,
. depth §
A3BWI6B ) . T (020)
A5AWI2B | 1565 1315 440 315 6. No key . - 50 085 68 (15) |54(12)
ASBWI2B 616) [(518) [(173).1(124) |(024) | o7 |(18D - .
ASAW.14B N ' {14 12 2 .12
ASBW14B - (055) |(00S) |(©08) ](008)
ASAWI6B |~ M25,
- depth 5
ASBWI16B (020)
0lAWI12B 1830 1580 (615 405 8 No key - 100 095 78(17) |54 (12)
- [01BWI12B (720) |(622) |(242) |(159) |©3D 13) 1209
“Toraw1aB 14 TEE 3
0IBW14B (055) {©07) [(012) |(012)
01AW16B -1 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.

Artisan Technology Group - Quality Instrumentation ... Guarahteed | (888) 88-SOURCE | WV\;W.artisantg.com
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10 1 Servomotor Dimensional Drawings

. Dimensional Tolerances

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

S

A3AWI12B 0 ( 0 ) i
6 _ 0.24 _

A3BW]2B 0008 0 (X3 )

A3AWI14B . -

A3BWI14B

AS5AWI12B 0 0
6~ aoor (024 _ ooms)

ASBW12B 000R 0 (!0()3

AS5AW14B

A5BWI4B -

01AWI12B 0 0
8 _ (0.32 ) ) :
0 l BW] ZB 0009 00004

‘ 0IAW 14B . - '
0IBW14B

v

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

Encoder Plug
Encoder Lead _ -
UL20276 Motor Lead (Teflon wire) Motor Plug U
[ AWG22 UL1828 or UL353 pd s
| Protective Tube (Black) /7——— 3 crew
96 (00 24) / ,-—flaooxao (11 81£1 18) 1 C ey
. LL 0 (118 ross-section Y-
. 55(217) 395 (156) M (0 0016)
3(012
85(033) Brake |I 12(0 47) (012) 4
J_ Lead 6(024) &K
- ©
Y _
8
- - . | o
- ) g g
@ | - ¢
- .
N N Holding Brake - . [0.02 |/]

Absolute encoder (De-energization Operation) (00008)  ghaft end screw hale 4-¢515 )

o 4-01804) ,
Voltage 90 VDC, Dissipated current sﬁg%;ﬂ;’:e(?m;s_&MTG Holes 4-R53
(Reference) 01 A )

0 0
Brake Holding Torque ¢]4h6 H ¢ 14 - oon (0 56 - ()II)M)

= Motor Rated Torque
0 0
¢50h7 : ¢ 50 - noa2s (I Y8 — omm)

10-15
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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 | - M5 | -
- depth 8
02BW16B ' 031
03BWI2B |[2150 1850 905 No key . B - 300 23(507) | 245 74 (17)
03BWI6B - ’ 079 |01 {©200- [(02) [u=
) depth &
030
04AW12B No key -- 400 2 'i (507) | 245 74 (17)
04AW 14B 20 3 5 s MS, ©53) G35
079 012) 020) " |(©020) depth 8 - -
04AW16B - 031)

Note | 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

750 W(1.01 HP) -~ -

300+30 (11 8141 18) |

Encoder Lead UL20276 '_3_5_(1@)_] y Encoder Plug
Motor Lead (Teflon wire) ~ y
| AWG20 UL1828 or UL3534 / Motor Plug
X N L '
: '] Protective Tube (Black) /- - |300£30(11811118)
|| esw029 2505 (9.86) (+10.04 14l c0e)
2105 (8 29) 40 (157)
55 (2 17) 4450175 111 (437) 3(012)
10 (0 39) Brake 15 (0 59)
' 8(031)
1 ! Lead g ! QK |
- Y
4 9
T
- - = |5l
Rl g
T K= E
ssaBe | |§
E \ Holding Brake A
Absolute Encoder (De-energization Operation) )

Voltage 90 VDC, Dissipated current
(Reference) 015 A

Brake Holding Torque

= Motor Rated Torque

10- 16

A
(60 0016)

z %?“ Screw

Cross-section Y-Y

¢6h6 : ¢ 6 - ('l)ms (() 2 - o(:xm)

BTONT : ¢ 0 - som

]
278 - o012

Shaft end screw hole
(SGM-08AW16B, with
80(315) “eytypeony) .
090 (¢3 54) -
(2]
£
4 o
2
er—g!
4-67
(4-90 28) .|
MTG Holes 4-R8.2
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10 1 Servomotor Dimensional Drawings

Model QK ) w T Screw |.Output | Approx. { Allow- | Allow-
SGM- Dimen- | W(HP) | Mass able able
sions kg (Ib) | Radial | Thrust
Load Load
. N(Ib) | N(lb)
08AWI12B | No key - 750 45 392 (88) | 147 (33)
08AW14B |30(118) |3(012) [5(020) |5(020) aon 1092
08AW16B M5,
depth 8
031)

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: 172168-1 (AMP) 1 | Uphase Red 1 O
Pin 170360-1 or 170364-1 2 | Vphase White
WeE L 3 | W phase Blue
[4] (5] (g Connected to 2 Fa Green
Cap- 172160-1
Socket 170362 -1 or 170366-1 5 | Brake terminal Red
6 | Brake terminal Black
Encoder Plug Incremental Encoder Wiring Specifications
= Plug 172171-1 (AMP) 1 | Achannel output Blue
r— Pin: 170359-1 or 170363-1 2 | Achannel output White/Blue
% % 8ggn<1e<7:t2e1dst301 3 | Bchannel output Yellow
. o : 4 | B channel output White/Yellow
(1 2 i8) 62 8] Socket: 170361-1 or 170365-1 5T Zohannel outout Sroon
’ 6 | Z channel output White/Green
7 | 0V (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.

10-17
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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)

Encoder Lea

d UL2854

—-

Y Motor Lead

UL2464

-

300+30 (11 81+1_18)
(35) (1 38)

(35) (1 38)'

"—'————-l

/

4

) '/L | 300£30 (11 8121 18)

Encoder Plug

, Motor Plug

oy
3% Screw-

Cross-section Y-Y -

52020 r l LL 25 (0 9’57‘/10 55 (042) 60 x 60 (236 x2 36)/ Hex. Nut 14 (0.55)
LM
CUUN e 1] 004 JA] 21083/
Sealant \\ .:[ e ;o( ::)2) (00016) 4-R5.3 4
N = [®] 40 04/ A] L 18 (0 71) max
1] ) (0 0016)
_ B = . R
- 1 QK| « 970 (92 76) \@ /
- -- . s =
1_'4 (055) r;_f gl |
= 4 o
X L 13
; ¥ |© r~
L £ / :J
4 Al
- ’ Shatft end screw hole -
'2'},°,{§",;‘73‘a' Encoder 0.02 | (SGMP-01A(B)316, 4-95 5 (4-¢0.22)
> {0 0008) ' with key type only) MTG Holes
. 0 0
- ¢50h7 . ¢ 50 - oms (198 - ()mm)
Model L L | M |- 8 QK U w T Screw Out- | Approx. | Allow- | Allow-
SGMP- - 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)
o1B3rz |23 _|@24) (6D 013) -
01A314 - 14 18 3012) |3012)
01B314 055 @0
01A316 M3,
- depth 6
01B316 - 024)

Note 1. The encoder 1s an incremental encoder 2048 P/R
2.“A” 1n 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).

10-18
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10 1 Servomotor Dimenstonal Drawings

Dimensional Tolerances

- t

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

g: g::; : 8 _ ((,)0(,9 (0.32 - o(:xxm)'

01A314 a
01B314
01A316 : -

01B316 i - — | |

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

30030 (11 8111 18)

. . ' U .
. Encoder Lead-UL2g5. (35) (1 38) E .
ncoder Plu
' - = / _g ) . 3 %
7 (35) (1 38) / Motor Plug T .~ Screw

Motor Lead
UL2464 |/ = - Cross-section Y-Y
¢ 300430 (11 811 18)
825(032) | ) B0XB0(315X315) , Hex Nut 14 (0.55)
. | LL 30(118) (0 0016) 31(089) = C
Y (Ig 20 =, L] 0.04 Ja] 4-R8 2 ﬁa N
. 370 12) 1101400 I ©g
14 (0 55) 1= - (60 0016) -
_ gEs || QK| R . 3 .
ég ~ 690 (3 54) 4
p 5 -
- i3 = , 7
©
-a_ i ; '-
Iz : (
L -
/ Al
e omental Encoder 71 007] - 4-67 (4-60.28) MTG Holes
(0 0008) . Shaft end screw hole

0 0 (SGMP-LIJA(B)316,
P14h6 : @ 14 _on (()56 - mxm) with key type only)

¢7'0h7 : ¢ 70 - :))mo (2 78‘— u(:x)lz)

10-19
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X-Series Dimengional Drawings

1012 SGMP Servomotors

Model L-| LL LM QK U w T Screw | Output | Approx. | Allowable | Allowable
SGMP- dimen- | W (HP) Mass Radial Thrust
. sions- - kg (Ib) Load Load
. N (Ib) N (Ib)
02A312 |92 62 48.1 No key - - 1200 |14 245 (55) 68 (15)
02B312 | 3:62) [(244) [(1.89) - ©27)-  [(3.09)
02A314 | 16 |3 5 5 - T
02B314 (063) |(0.12) |(0.20) | (020) - -
02A316 " M35, depth
02B316 803D
03B312 |112 |82 68.1 |Nokey - 300 2.1
038314 144D [323) [268) [T6 T3 3 5 _ 040) | |@463)
03B316 (0.63) 1(0.12) |(020) {(0.20) [\ 5,-depth
8 (0.31)
04A312 Nokey . - 400
04A314 6 [3  [5..]5 |- - |03~ -
04A316 (0.63) 1(0.12) | (020) | (020) M5, depth |.
I - |80.31) -

Note 1. The encoder is an incremental encoder 2048 P/R. o

2.“A” 1in the model number ndicates 200 V—specmcatlons and “B” indicates 100 V-specmcatlons

1

3. The quoted allowable radial load 1s the value ata position 25 mm (0.98|n.) from the-motor mounting surtace.

4. Conforms to “IPS_S” prot}:ctlve_structure (excépt connector a_md output shaft faces)

Encoder Lead UL2854

Artisan Technology Group - Quality Instrumentation ...

© ° 750 W (1.01 HP)

t
!

300£30 (11 811 18) ~

(33 (1 38) _Encoder Plug

R

( Motor Lead UL2464 . = *:
(35) (1 38) Motor Plu <
/ 9 ‘ . T Screw
n/- ¥
i Iaoo:so (118111 18) Cross-section Y-Y
[ 1215(478) )
s I} [815(321) 40 (157)
] [ l66 7 (263,
% + 10 (0 39) L 120x 120 (4 72 x4 72) /Hex' Nut 17 (0 67)
Sealant 0 ey == = ( ) 38 (1 50) =
eal - = S
A (0 41) (014) z]o02 ] -4-R6 s
) | A(00008) - g
— IR ~
—=(075) { QK $145 (95 71)
| | onl B ) N~
PR (N ¥ S I § =T § -
L_ -
B v g
H ® R
/ Ols00alA] /
Incremental Encoder 000018) Shaft end sorew hole 4-¢10 (4-40.39) MTG Holes

2048P/R

PLIOKT : & 110 - g (437_(,‘1,,,4)

10-20

(SGMP-08A316, with
0 0 key type only)
¢l6h6 . ¢ 16 - oon (064 - (mﬂu)
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101 Servomotor Dimensional Dl:aw1ngs

Model QK V) w T Screw Output | Approx. | Allowable | Allowable
SGMP- dimensions | W(HP) | Mass Radial Thrust
kg(lb) | Load N(lb) | Load N
(Ib)
08A312 | No key 750 4.6 392 (80) 147 (33)
08A314 |22 3 5 5 ) (1.01) (10.14)
(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).

-Métor and Encoder Plugs (For 100 W (0.13HP) to 750 W (1.01HP))

Motor Plug  Plug: 172167-1 (AMP)

Pin° 170360-1 or 170364-1

. Connected to
Cap 172159-1
Socket 170362 -1 or 170366-1

E PI
ncoder Plug b g 172169-1 (AMP)
Pin: 170359-1 or 170363-1

Connected to’

DoE / Cap: 172161-1 ‘
Socket: 170361-1 or 170365-1 -

DEE

BLE[E

—_——

10-21

Motor Wiring Specifications

1 | U phase Red

2 | Vphase White

3 | Wphase Blue

4| FG Green/Yellow

Incremental Encoder Wiring Specifications

1 | A channel output Biue

2 | A channel output Blue/Black

3 | B channel output Yellow

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
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Z-Series Dimensional Drawings ]
- I : I T

"10.12 SGMP Servomotors s - j -

-0 oL SGMI5 S_’ervpmp@érs;'\]ilit'h Incremental Encoders and-Brakes

~ ... ’100 W (0.13HP)

N - - -

. Encoder Lead UL2854 B 300£30 (11 8141 18) _ - . N - . e )
< D : L. : =, Encoder Plug é*%\ e T
B ) e =S .. . . .. - - "Screw
i/ -  Motor Plug Cross-section Y-Y
- - il 1055 (042) = . - - .o
! - \L i ﬁaoo:ao,(n 811 18) -
- - ' - * . - - Lo s , R -
- 1 = t ' - . Hex. Nut 14 (0.55
. ALkl ANH 4 25(998_ L - . 60x60(236x238) / (0.55) -
- 145(057) B \QA —— 1] 004 JA] 21(083) / -
93(037)| b -k & 6 12) ~ (00016) 4-R5.3 4 - T
- - R A Sealarit ) % - - m . '\ le—1 18 (0 71) max
- =i - * (40 0016) - -
. ) ) 14(05_51% LIPS 20 (42 76 P
- ) . - - ] I’—Y‘ (_,:) ¢ (¢ ) \ ’ V4 X
s - R ; — . L r ~ - e \ _
- - - T = 2 5 —g‘ _ - -
d - 5 (%
- 4. Y P~
== }- 4 - .
- = = -
. V4 < - A - -
Incremental Encoder g grake 7] 00z2] 4-95.5 (4-90.22) MTG Holes
IS 2048P/R . (De-energization Operation) - (0 0008) . Shaft end §qre'w hole
‘ - o7 . Voltage 90 VDC coT _‘-(SGMP-OIA(B)3I1GB. -
) - - ~" Brake Holding Torque - 7T winkeytype only)

= Motor Rated Torque - - PR 0 T
. . : ¢50h7 . ¢ S0 - 002 (198 - omm)

- Model - =L '-| LL- LM LB S | aK u w T Screw | Out- | Approx. | Allow- | Allow-
SGMP- o M : . : o Di- put |. Mass able | able
. i N B i - men- (. W kg (Ib) | Radial- | Thrust
AP U N B I I : -| - | sions | (HP) .. | Load | Load
B N s - o - - -N(lb) | N(lb)
01A312B [111 |86 - 425 129 8 No key - ) — 100° (09 7817 4941
01A314B | (4317| 339) |(167) |(114) | (031) [Ty T8 3 13 | 0.13) [ @'98) - oL -
01A316B | . - NS - " ©55) [007) |(012) [(012) [z |
o - P ‘_ - ) depth - :

IR NS L I -6 - - -

N M A - - . ©24) |. - -

.

Note lv 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 pésltlgn 20 mm (0 791n.) from the motor }rlountlﬁg surface.

4. Conforms to IP55 protective structure (except connector and output shaft faces).

10-22 )
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10 I Servomotor Dimensional Drawings

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

300430 (11 811 18)

Encoder Lead UL2854 135) (1 38) U
: /Encoder Plug - > t:
Motor Lead ,(35) (138) 7 Motor Plug T Screw
UL2464 =/
825 (032) (/] 30030 (11 8111 18) Cross-section Y-Y @ Nut14 {0 55)
| L 8(031) 80x80(315x315)/
J315 (124
Sealant — L2 Dl gLl 004 [A 21(083) =
52(0 20)]) W (0 0016) 4-R8.2 ’
o) N
sy HJ - Hei—ae q,] (60 0016)
£ .
].—\: ;I 90 (93 54) 4 \
) SR | N | W | == g H 6 L
PYS N\
0 Y% - . ’ -
} N
/ ~ Holding Brake j 0.00 l
Incremental Encoder  (Ds-energization Op ) -~ 4-¢7 (4-90.28) MTG Holes
2048P/R . Voltage 90:vDC” (0 0008) . o7 (4 )
-~Brake Holding Torque Shaft end screw hole . 0 ( 0 )
= Motor Red Torque (SaMPL DB e, PL4R6: @ ¢ —oor {036 - oo
0 0
@TO0RT : @ 10 _ oo (2 78 - pnmz)
Model L . LL LM QK U w T Screw | Output | Approx. | Allowable | Allowable
SGMP- - - Di- w Mass kg Radial Thrust
i men- (HP) (Ib) Load , Load
sions N (Ib) N (Ib)
02A312B | 1235 935 481 No key - 200 19(419) |245(55) 68 (15)
0238 1480 |(368) |(189) 027)
02A314B . 16 3 5 5- i
03B314B ) ©063) |@©12) [©200 |(020) | )
02A316B ’ MS,
depth 8
02B316B . . (031)
03B312B 1435 1135 68 1 No key - | --- 400 26(010)
03B314B (5 65) 447) (268) 16 3 G 5 (053)
033168 - ©063) |©12y {(020) (020 [,
depth 8
(031)
04A312B - No key -
04A314B 16 13 5 5
0IASIGE ©63) (012~ [(020) [020 [
' depth 8
(031)

Note 1 The encoder |; an incremental encoder 2048 P/R.

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

3. The quoted allowable radial load 1s the value at a position 25 mm (0 981n.) from the motor mounting surface.

4. Conforms to IPS55 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 81%1 18)

Encoder Lead UL2854

Encoder Plu
> / 9

Motor Lead

.. Ul2esa’\  @S)(138) /Motor Plug - -7
1 1300:30(11 811 18) - -

Cross-section Y-Y

158 (6 22) max - B - ) A _' ]
; 196(038) 1;:7(4(26:;"? w(isn ‘ S _ . ' Hex Nut17(067) i
Sealant\ i o e Vo 120x120 (4 72x472) '/
. L o4 s (0 0016) - . 38(150)
M 3 R g =
i\ - el [[as 771 0.02 | 4-R6 N - 3
i g e A ©0008) N\, . g8
worslld FRT 0145 (65 71) v i)
QK -
Y : g i
T ’-— --IE
- H‘ E _ 2 . —
Yy . © b= X
[T}
s =
) ] . — / ; -
- Holdng Brake - *3° * 1 )A o Staftend scew hol 4-¢10 (4-00.39) MTG Holes
R Incremental Encoder {De-énergization Operation) A ¢ - with key type only) :
. 2048P/R Voltage 90 VDC ] o . .
AN ) Brake Holdng Torque = @16h6.: @ 16 - oon (()(.4 - ooom)
-7 T - . = Motor Rated Torque ¥ -

SLI0KT : ¢ 110 - s (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 Dimensional Drawings

1 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
el El / Connected to 2 | Vphase White
(& Cap: 172160-1 3 | W phase Blue
Socket: 170362 -1 or 170366-1 4 | FG Green/Yellow
5 | Brake Black
6 | Brake Black

Encoder Plug pjyg: 172169-1 (AMP)

Incremental Encoder Wiring Specifications

E Pin"170359-1 or 170363-1 1 | A channel output Blue*
nom / 823??(7:?1‘1620‘ ; 2 | A channel output Blue/Black
DEE Socket: 170361-1 or 170365-1 3 | B channel output Yellow
DEE 4 | B channel output Yellow/Black

-1 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

B SGMP Servomotors with Absolute Encoders, No Brakes

100 W (0.13HP) o

300£30 (11 81+118)

INEETED N Encoder Plug
Encoder Lead UL20276 —rh _ E é / U
/ / . — =
s i
Motor Lead (35)(138) . / Motor Plug T Screw
uL2464 — = .
o (11 811 18) Cross-section Y-Y
' LI;J ] ~ 60 x 60 (2 36 x 2 36) Hex Nut14 (0.53)
{L[ 004 Ta] rﬁL .
L (05:3()2 17) LM} J?i“’_;?(ll {0 0016) 21(083)
Has—" 106(042) SHEr O] 40 042} 4-R5.3 N
| I | _ Sealant o] |5 {60 0016) \ = &
14 ©055)f L1 = &
o 970 (¢2 76) \;&
5 7
= 5 1
L
Y P~
= [
7 [A I
Absolute Encoder 7| 0.02
5.5 (4-90.22) MTG Holes
1024P/R (0 0008) Shatt end screw hole 4455 (4-0 )
(SGMP-01A(B)W16,
with key type only)

¢50h7 H ¢ 500 - 1(;()25 (198 - nomm)
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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- | - . . B dimen- w Mass able able

R - ) . sions | (HP) kg(lb)- | Radial |-Thrust -

- -1 - : T Load | Load .
- N N : N(lb) | N(ib)

01AW12 [1225 975 425 8 | No key v - - |100 0.95. - 78 (17) |49.(11)

0IBWIZ| (1.67) [031) : ) - |©13) | 2094)

01AWI14 |~ - —_— TN E 3

0IBWIZ |". . S 055) | ©07) [(0.12) |(0.12)

orawie-| |- - ) M3,

— . S T ’ . “| depth 6 i
OIBWI6 |~ : . - ) 024 | i

=

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).

~

-~ -7 "200W(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,~ / EnCOder Plug’

¥ / Motor Plug BQZ&

(35) - 0 - Screw
/ T ey ’ Cross-sectlon Y-Y ) . .
80x 80 (3 15 x3 15) Hex. Nut 14 (0.55)

- 1Y
4 (1-51) Lmjgo gl 1Ll 004 [A 21083
12(047) ‘| Bin L ooe) ape2 |-
ealant ' »
Lol | ;OO ~
14 (0 55)H— (0 3z |§= T (woms) .
QKIS -
i Y| o ¢90 ($3.54)4 -
N - pLum i = R
S — 2
S R ;
I ] -
R . / N - . Al . ) ~ )
- Absolute Encoder ST AT 002 ) s/ - . 4_¢-‘, (4-00.28) MTG Holes

. 1024P/R " - . .. - {00008)
. - N : Shaft end screw hole
0 __.) (SGMP-LILJA(B)W16,

. e -
¢l4/’l6 : ¢ 14 - oon (U 56 — aooo4 | - 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 | Aliowable
SGMP- . dimen- | put | Mass kg Radial Thrust
5 sions w (Ib) Load N Load N
’ : (HP) (Ib) (Ib)
02AW12 | 1165 |865 48.1 No key --- 200 16 245 (585) 68 (15)
02BW12 (4.59) |(3.41) |(1.89) - (0.27) |(3.53)
02AW14 16 3 5 5
02BW1Z (0.63) |(0.12) |(0.20) |(020)
02AW16 |. - M5,
depth 8
02BW16 -1(0.31)
03BWI2 | 136.5 [106.5 |68.1 No key T 300 23
03BwWia | 63D |@19).[268) [T 3 5 3 _-.|©0.40) |(5.07)
03BWI16 (0.63) [(0.12) |(0.20) |(0.20) [qys, y
depth 8 .
0.31)
‘ 04AW12 No key -—- 400
04AW 14 16 |3 5 5 . . [©033)
0AAWIG (0.63) |(0.12) [(0.20) |(0.20) [5, -
) depth 8
0.31)

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.

‘ - 3. The quoted allowable 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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X-Series Dimensional Drawings

10 1 2 SGMP Servomotors

750 W (1.01HP)

30030 (11 811 18)

Encoder Lead UL20276 _

‘ yEncoder Plug - T U.

. - -5
Motor Lead -

ULz4es  (38)(138) /Mptor Plug .° T Screw
%E% Cross-section Y-Y B
|300¢so (11 81£1 18) :
146 (5 75) -
Sealant g] 106 (4 17) . 40 (1 57)] . ) -
667 (263) - d - Hex. Nut 17 7
\f; 1 105( - 1]0.04 A] 120x120472x472) e (067
‘-q ©41) 14 (00016) . T WA
- \ gr 7T0.02 | 4R6 [ =y A .
y L =) " - Z x '
P4 A [(0 0008) : = & .
p hast 11 | B - T i ~ E
190 75) o Hi 6145 (65 71) - )
_ : - 4145 (95 71) | .
Y - .
~ - . )
- Ll — - 5
g "
N Y © o \
£
©
= — - vé: - -
Absolut/e Encoder 1©l60.04 [A]- (sshca;fn‘ngndss;\;lew polt / '
Q0,04 ‘ -08AW16, wit - " ¢
1024PR o (600016 Key type only) c? 10 (4_ q‘>0.39) MTG Holes
. 0 0 -
¢16h6 - ¢ 16 - oon (1)64 - mnxu) - i - .
0 - 0 i - N
¢1 10h7 : ¢ 110 - gos (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 | No key 750 48 392 (88) 147 (33) )
08AW14 | 22 G 5 aon {058
08AWI16 (087) |(012) [(020) |(020) M5
depth 8
(031)

Note 1. The encoder 1s a 12-bit absolute encoder 1024 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 (1.381n)
from the motor mounting surface.

4, Conforms to IP55 protective structure (except connector and output shaft
faces)
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10 I Servomotor Dimensional Drawings

>

‘ 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
[ME],” connected to 2 | Vphase White
®MA| cap. 1721591 3 | Wphase Blue
Socket. 170362 -1 or 170366-1 4\ FG i Green/Yellow
Encoder Plug Absolute Encoder Wiring Specifications

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

‘ NEREAE / Connected to

8] (9] Cap: 172163-1 -
%’ IE 5 E % 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
‘ " 110 | Schanneloutput | Purple

11_| 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
O (N|® O A |W N |-
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X-Series Dimensional Drawings , - - .

1012 SGMP Servomotors - ;

S = .7 m SGMP Se"r\l_qmotOrs'with Absolute 'Enc_:oqleré and Brakes
© T 100W(0.13HR) _ _ ;
S g ; . 4 300£30 (11 8121 1;1)‘ _ R ~ - - _
_ T 0D T ; l—}:?s)(1fi5)| ,:Ericode'(flug‘-' -5 -"__,_ I
: = T Screw

Motor Lead __(35) (1 38)
UL2464

J/ Motor Plug i
i " Cross-section Y-Y.  ~ i

- N /4 300+301.1-B1t118 -
R /A e TN

o - k- - - '--:LL-—Z- - I L ) 60 x 60 (2 36 % 2 36) J1€X- Nut 14 (0.55)
-411y) 5817 -,.-LB. LM]. Jlzs(098)} - ~(00018) = T / 8 -
i s~5(oaa) 106 (0 42){ _ ’§‘r‘ :9},__ . ={oTo00alA] 4R53| —r-rl =
L R m " Sealant - ?e'.alanl - a - E i ~(#00016) N ;%é
Pl A - - ] - -1 ) - -
- " [wessibd” pe 2 - 70 (¢2 76) \?3 g & )
B Y| - - '
- . ol R .
- =513 _ I
T ] k- -
N N ' ~ - =LA - 7
Absolute Encoder - HodngBrake - [r] 002 [ '
-7 1024P/R - (De-energization Operation) (00008) 4-¢5 5 (4-¢022) MTG Holes
. e Voltage 90 VDC :. . Shaft end screw hole 0 0
Brake Holding T - SGMP-01A(B)W16B, .
- ="rhallo:o_r;a;:?i TZ:.::: \(mlh Kkey typé o)nly) ¢50h7 . ¢ 50 - oo2s (l 98 — omm)
“‘Model =L LL | LM LB S QK ) w T Screw | Out- | Approx | Allow- | Allo-
SGMP- | . -7 -7 - « - dimen- | put . Mass able wable |-
: - ’ sions w kg (Ib) | radial | thrust
- (HP) load N | load N
i : (Ib) (1b)
0lAWI2B | 1515 | 1265 |425 29 -8 No key i - 100 12. 78(17) |49(1D
01BW12B (167) [(114) |(031) h 013) 1265 . -
0lAW14B 14 18 3 3 _ -
0IBW14B ) (055) |©07) |(012) |(©1I2) _ -
0lAWI6B - M3,
1. - depth 6
0IBWI16B - LT L. “1024)

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

Dimensional Tolerances

Model SGMP- Shaft-end Dimensions [mm (in)]
S

g::x:;ﬁ - 8 _ (())(x)t) (0-32 - o(:xxm) )
01AWI14B - .
0IBWI14B ; ;
0IAWI6B . ’ T . -
01BWI16B ' N

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

+

. Cross-section Y-Y

;Encoder Plug - L - .
7 o = ': g
/Motor Plug - T Screw . )

300130 (11 8111 18)

300430 (11 811 18)

Encoder Lead /'

UL20276

Sealant If‘]_, i T — (0.0016) 80 80 (3 15 x 3 15) lHex Nut 14 (0.55)
15024 M7 |LM |30 (118) L] 0.04 [A] _4-R8.2 21083 o :g:
¥ . N { 2 x
12 (0 47) Sealant 5012 [+ o & -
8 -
14(055) [ I8 ~ [§- QK[ 2
e 490 ($3.54) 4 .
+ — ——3 = o -
Y [ )
7 \ ) 4]
Zj 0.0z |
?gzs::g/tg Encoder Holding Brake 0 0008) 4-¢7 (4-¢0.28) MTG Holes
(De-energization Operation) Shaft end screw hole 1446 0 0
Voltage 90 VDC samp-ooa@wies, @146 1 @ 14 _ oo {056 - come
Brake Holding Torque with key type only) 0 0
= Motor Rated Torque N ¢70h7 LT - omo (2 LI (mmz)
10-31
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X-Series Dimensional Drawings

10 1 2 SGMP Servomotors

Appréx.

Model L LL LM QK V) w T Screw | Output Allow- Allow-
SGMP- : dimen- w Mass kg | able Ra- able
} 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)
02BWI2B |5 83) [(465) |(1.89) ©027) |@4.63)
02AW14B 16 |3 5 5 )
02BW14B (0.63) | (0.12) |(0.20) | (0.20) -
02AW16B M5,
depth 8
02BW16B 0.31)
03BWI2B [168 [138 |68.1 |Nokey . 300, |28
03BWI4B | 661) [(543) |(2.68) [Tg 3 5 5 - (0.40) - [(6.17)
depth 8
. 0.31)
04AWI12B B No key - |- 7 [4007 -
04AW14B 16 3 75 5 - . (053)
04AWI6B (0.63) | (0.12) |(0.20) |.020) [z5
- depth 8
- .- 031

Note 1. The encoder 1s a 12-bit absolute encoder 1024 P/R'. T

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).

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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101 Servomotor Dimensional Drawings

750 W (1.01 HP)

300430 (11 81x1 18)

Encoder Lead -
UL20276 / Encoder Plug
U
Motor Plu 3*:
4 g T Screw
./—
I300i30 (11 811 18) Cross-section Y-Y
180 (7 09)
140 (5 51) _ 40 (157)
. . Hex. Nut 17 (0.67)
5___‘ Sealant 667 (263 - 120x120(472x472)  /
2 . .1 (014 (00016) 38(150 /
. o ° 7[0.02] . 4-R6 5 2
e - [a]0008) EE
~ 19 F ‘Q‘
075) b i $145 (95 71)
N QK .
Y !
— — | = -
=
b y &8 =
) ° B
7 3 | 7
Holding Brak
Absolute ENCOder  (pg anergraton Operaton) |\ 240.041 A Stattondscrowtole /
1024P/R Voltage 90 VDC (60 0016) keytypeonly) 4-010 (4-00.39) MTG Holes
Brake Holding Torque o 0
= Motor Rated Torque @L6h6 : @ 16 v (G)M - ()u(xu)
[{] 0
¢l 10h7 : ¢ HO — oms (4 37 - n(mu)
' 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)
0SAWI4B |22 3 5 5(020) aon 1367
0sAWIeB 108D |12y |20 ™S,
depth 8
031

Note 1. The encoder 1s a 12-bit absolute encoder 1024 P/R.
2. “A” n 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)
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3-Series Dimensional Drawings

10 12 SGMP Servomotors

Motor and Encoder Plugs (For 100 W (0.13 HP) to 750 W (1.01 HP)) - ‘

- Motor Plug

D@E|.
el

Encoder Plug-

—{EHE—
DEWU6E
GlE]B]EiT
T |12k el ks

Artisan Technology Group - Quality Instrumentation ...

Plug 172168-1 (AMP)

" Motor.Wiring Specifications

Pin: 170360-1 or 170364-1 (1 to 4 pins) e T = R
170359-1 or 170363-1 (5, 6 pins) 1}-U phase - ed
(170360-1 or 170364-1 750 W only) 2| V phase White
Con!'\ected to 3| wol
Cap: 172160-1 -alEa hase BMG v
Socket. 170362 -1 or 170366-1 - ACES - Green/YeTow
- 5| Brake terminal Black
6| Brake terminal Black

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

Connected to

Cap- 172163-1.
Socket 1703611 or 170365-1

Absolute. Epcoder Wiring Specifications

1 _|A channel output ‘| Blue
2 {A channel output ~White/Blue
3 _|B channel output Yellow
- 4 |B channel éutput White/Yellow
Z channel output Green
6 |Z channel output White/Green
7_{0 V- (power supply) Black
8 |+5 Vv (power supply) | Red
9 |FG (Frame Ground) Green/Yellow
10 | S channel output Purple
11 | S channel output -White/Purple
*| (12)| (Capacitor reset) (Gray)
i 13 | Reset = _ White/Gray
14 | 0V (battery) White/Orange
15 | 36 V (battery) Orange

» Terminal to discharge capacitor before

10-34
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102 Servopack Dimensional Drawings

10.2 Servopack Dimensional Drawings

The dimension drawings of the SGD Servopack are broadly grouped according to capacity 1nto 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 (0.04 HP) to 100 W (0.13 HP) (Model: SGD-A3BH to 01BH)

¢®200 V, 400 W (0.53 HP) (Model: SGD-04AH)
" 100 V, 200 W (0.27 HP) (Model: SGD-02BH)

«®200 V, 750 W (1.01 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

5(020)45 (177) 5 (020)

g
el o I f ]
2°6/4§> - 1 Uﬂooﬁﬁbﬂﬂﬂaoa‘do_' SERVOPACK A
(2-00 24) ! N\ ‘ acN 8
MTG HOLES €
: @ i
[ []
R -
e —
g g @ — -
< - B SGD-CIAH
Py ° Bl 200V
s e B
g
- I_N! | A7
L] = = 4
50 ol o . 55 (217)
(197)
Approx. Mass* 0.9 kg (1.98 Ib)
10-35
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Z-Series Dimensional Drawings

1022 SGD-04AH, SGD-02BH

10.2.2 SGD-04AH, SGD-02BH

5 (020) 60 (236) 5 (020)

| [f e
o} ]
2-06
(2-00 24) N
MTG -
HOLES

(024)

3

149 (5 87)

AN Y

(020)

6
| 65 -
(256) (024)

Approx. Mass: 1.2 kg (2.65_ Ibi_

™

" 160 (630)

00 o0

130 (5.12)

1.
1

[——4

IO

75 (296)
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102 Servopack Dimensional Drawings

10.2.3 SGD-08AH, SGD-03BH

7 (028) 90 (354) 8 (031) (200 24) MTG HOLES
2-¢6 .
I -
7S 6t $ - 'u. @ [ servopncx n&ug
° D 3CN i@'l
* o S
<] 8 1 N
. z © SGD-LIAH| !
4 2 o ﬂ
2 et I
sl
SN
n N
'Y > |le y j“ ‘ /
N s 4 - ‘ .ﬂ’r\ i f
'e 0l o ' ‘130 (512) 105 (4 13)

(024) (024)

HUIH

00 000 00
UDUU[ U U[][ U'[ﬂ D Approx. Mass. 1.5 kg (3 311b)

4 UUUGEUUULLOUI0uL

®
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- . X-Series Dimensional Drawings

| : 10.3- Digital Opératdf Dimené‘io_nal Drawings™

P

The dimensional drawings of the Digital Qpératér are as shown below.

c . . -

.77 Type JUSP-OP02A-1..

. : - ] } 63 (2:48) . - 18.5(0.73)
N - od'E i - 500.97) S -
) 2-94:5 (2-$0.18) - ALLLLL - : -
] [ MTG HOLES - L 1. : 7(0?8) -- C
' - |Warajara])|
i - - - 7 oana — “
servorack SBBR {]| & |2
- <@ -
gle
1<)
" ] - , '-vmm i
. : : - K, @ e ) +4 - -
- . - } )/ \(____3.’\ % 1 .
T g8 |8 g -
. __®e 8. _ .
Modal:17JE-23090-02/ - .' i oo
w‘s‘g{'g E_Q'.'CH' DENSHI o Approx. Mass: 0.18 kg (040 1b) .
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10 4 Specifications and Dimensional Drawings of Peripheral Devices

10.4 Specifications and Dimensional Drawings of Peripheral
Devices B - - o

10.4.1 Regeneiative Unit

The dimensional drawings of the Regenerative Unit are as shown below.

B Type JUSP-RGO08C

Nameplate
_________ l
i *
S 1) OO 233
T o D N3 0 )
: ( & - Hoesd 4 ;
a; 25 (4?0624)I i___['j't_l:l_ ______ m p
S© 0 087] TSR
S - 'F-WL M4 External Terminal Screws
[ R o ;
f ' ®
==
z=
895
i ceole
3R
|
) 2 ®
|
Approx. Mass: 1 kg (2.20 Ib) ]-'9 oy
ofg
X e - 185 . 130 -
e oz T T (5 12)

" 10.4.2 Cable Specifications
Bl Cables from Yaskawa

Encoder Cables

@ For Incremental Encoders (Connectors at Both Ends)

10-39
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104 2 Cable Specifications

Encoder End of Cable

Cap: 172161-1 (9-pin)

Socket' 170361-1

Servopack End of Cable
* Case: 10320-52A0-008
Connector: 10120-3000VE

Cable; B9400064

Shnink Tube

——

-

.—-J35 (1 38)

o
i

Encoder End of Cable

Cap: 172163-1 (15-pin)

Socket: 170361-1

® For Absolute Encoders (Connectors at Both Ends)

~ Cable: DP8409123
Shrink Tube
7" / ~Je

‘Servopack End of Cable
Case: 10320-52A0-008
Connector: 10120-3900VE

Motor ¢ables

Encoder End of Cable

Cap: 172159-1 (4-pin)

Socket: 170362-1

® For Motors Without Brakes (with Connector'and AMP Terminals)

Finished Dimension: $7.5 mm (¢0 30 In) max.

Cable: DP8409359
AWG 0 x 4 core

Servopack End of Cable
AMP Terminals

: Shnn 7 Tube Shnnk Tube M4 Cnmped Terminals

35 (1.38)

L

Encoder End of Cable

Cap: 172160-1 (6-pin)

Socket: 170362-1

Artisan Technology Group - Quality Instrumentation ..

Shrink, Tube

/ |

50 (1.97)

® For Motors with Brakes (with Connector and AMP Terminals)

Finished Dimension: $7.5 mm (¢0 30 in) max.

Cable: DP8409360
AWG20 x 6 core

/

Servopack End of Cable
AMP Terminals

M4 Crimped Terminals
Shrink Tube

- __J35(1.38) .

50 (1.97)

I Marker Tube

10 - 40

—— ——
Model L in mm (feet)
DP9320089-1 3000 +0100 (,0+g 33 )
DP93200892 | 5000 +100 a6 e
DP9320089-3 10000 +goo (333 +1 67 )
DP?32§)089_-L} 15000*3 #0050 +z) 67 )
DP93200§§:5 20000*3 +500 (66.7 +1 67 )
Model L in mm (feet)
DP9320088-1 3000 +o|oo e 0+((>) 33 )
DP9320088-2 5000 +(|)oo 16.7 +o 33 )
DP9320088-3 10000 +3oo (333 +1 67 )
DP9320088-4 150003 +500 (50 +1 67 )
DP9320088-5 20000 500 (e +l 67 )
Model L in mm (feet)
DP9320081-1 3000 +0|oo (10*833 )
DP9320081-2 5000 *X +100 167 +o 33 )
DP9320081-3 |, 0000*3%0 333+ )
DP93_20081-4 15000*3 +500 (50 +:) 67 )
DP9320081-5 20000%5°  (66.7 *3¢7)
Model L in mm (feet)
DP9320083;-1 3000* 0loo a 0+(()) 33 )
DP9320083-2 - 5000 +:)oo (16.7 +o 33 )
DP9320083-3 1 0000+(5)oo (333 +1 67 )
DP9320083-4 15000 +goo (50 +(1) 67 )
DP9320083-5 20000 +goo (66.7 +1 67 )

. Guaranteed | (888) 88-SOURCE | www.artisantg.com




104 Specifications and Dimensional Drawings of Peripheral Devices

PC Connection Cables
@ For NEC PC-98 Computers with D-sub Connectors 25 pin
Use Yaskawa DE9405258 cable.
D-Sub connector 17JE-23250-02 (D8A)

1

2000150 (78 7441 97)

i
‘[ Cable (Black) UL292

é-strand twisted *
0.16 x 7 shielded TW0 M3 screws x

cable with 9 lines 10 length, 0.5 pitch

M2.6 screw Pin Connector
17JE-23090-02 (D1)
Personal Computer End Servopack End
(3CN)
Clamp with Hood - - o Clamp with Hood
FG 1 !
RXD 30 4 O 2 TXD
T™XD 2 O— : O 4 RXD
RTS 4 H
cTs 5g:| |
S-GND 70— " —0 9 S-GND

@ For NEC PC-98 Half-pitch Connector
Use Yaskawa DE9408564 cable.

Plug: 10114EL
Shell:10314-3210-000 (Made by 3M)

200050
5 9
| O o
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 - o Clamp with Hood
FG 12 0——
RXD 1O —O 2 TXD
TXD 9 o— O 4 RXD
RTS 10
CTS 4
S-GND 14 o 1 -0 9 §°GND
10-41
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A
104 2 Cable Specifications

® For IBM PC (IBM-compatible PC)
Use Yaskawa DE9408565 cable.

D-sub Connector

17JE-13090-02(D8A) v

2000150
1t S
§ .
! Cable (Black)
.7 "UL2921 - = 2-M3Screw .

2-M2.6 Screw - 9-strand twisted Pitch 0. 5 2 Pin Connector
Ptch0.45-. - (0.16.X7)" 17JE-23090-02(D1)
- - . shieided cable

- Noté: Fold back the cable shielding at each end of the cable and secure it with clamp.

S Personal Computer End
(D-sub 9—pin) -

Servopack End
(D—sub 9—pin)

Clamp with Hood ¢

RXD 20

. o Clamp with Hood

1\
11
11
. 0270
T 30 — 04 RXD
-RIS 7 !l
s 8 i R
§6ND 50— 4 098-GND
. \

n ~

| _' Cables witho'_u_t Servopack Connectors (PG Cables Only)

Cables for’lnc'remental.Encoderé (Servopacks End without

" Connectors) -

- Cap: 172161-1 (9-pin) -

Lead Specifications

Wire Markers

135(1.38)

) > Wire | Lead Color
Cable: B9400064 : Wires | Marker
Socket 170361 1 (connected) (AWG 22 x 3C, AWG 26 x 4P) , 1 Black
Shrink Tube - Shrink Tube
i / %— 4 Red
@l ] X = 14 Green
. 15 White
" | (green)
; 200079) |16 Blue
60 (2.36
’ (236) 17 White (blue)
18 Yellow
19 White
) (yellow)
20 Green
(yellow)

10-42 -
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104 Specifications and Dimensional Drawings of Peripheral Devices

® Connections

Cap: 172161-1
Socket: 170361-1

Blus s

02 mm2 (0 0003 In2)

; O White/Biis o318

3 oWYe"°W et Lo18 To be provided by user

4 o rpertetow 19

g : e/Greant Ip oll Case: 10320-52A0-008

8 °"_§Ian::1 ' o4 (Manufactured by 3M.)

7 4 » é Connector: 10120-3000VE
05 mt fo2. (Ménufacmred by 3M.)
0001 in?) i _-: g :

9 T Erseneliow' 20

1 °P: Twisted-pair shielded wires

Model L in mm (feet)
DP9320086-1 3000 +(1)oo
' +033
(100 )
DP9320086-2 5000 +(|)oo
+033
(1.7 0 )
DP9320086-3 10000 +(s)oo
+1 67
333 0 )
DP9320086-4 15000 +goo
+1 67
(50 o0 )
DP9320086-5 20000%00

+167
(66.7 0 )

Cables for Absolute Encoders (Servopack End without Connector)

Cap: 1721631 (15-pin) Cable: DP8409123
Socket: 170361-1 (connected) (AWG 22 x 3C, AWG 26 x 6P) Y

Shrink Tube Shrink Tube
s ,
| P |

35 (1.38)
L - 60 (2 36)

Wire Markers

Lead Specifications

10-43

N -
' - NN
. - '

Wire | Lead Color
Wires Marker |
I Black
4 Red
8 Purple
9 White
(purple)
lemt20079y |10 White (gray)
12 Orange
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 S
Socket: 170361-1 , 02 mm? (00003 in?) . L. . Model L in mm (feet)
o e~ TS - [DPo320085-1 [ 5555 +100
23 - Tou : +033
) s :_wngeggmn' IP'-: 3{2 B (100 )
| =6 ofWhieloreen iP 015 .| To be provided by user . | DP9320085-2 | 5550 +100
10 o4 ite/Purplel P, o8 - ) +033
ol e i lo] | Case: 10320-52A0.008 : (1670 )
- 7 o2 Ll 1o 1 (Manufactured by 3M ) -
o5mm? L (oS Connector- 10120-3000VE DP9320085-3 100003
] [} 2
boo1n?) | 106 (Manufactured by 3M.) +167
. A 1 White/Grey | | 23 .| @33 0 )
. Orange T} N
. ii oo 2;3 .. . |DP9320085-4 15000*(5)00
B g of ; = ———%020 0 +(l)67
- osmmtlooted DP9320085-5 500
- - 20000 %)
- ; ¥ P: Twisted-pair shielded wires 667 + 67)

-l Cables Only

Cables for Incremental Encoders

12 be p";‘;‘:‘:d by user Model L in mm (feet)
) ap: 172161-1 )
; Socket: 170361-1 (Connected) . DP9400064-1 | 340 +100
or 170365-1 (separated) ~ - 0 12mm? (0 0002 n?) i - 03
: Blie __ #™ ' (100 )
— ’ 29 et it o DP9400064-2
- 2.:%%‘07 P 3}3 To be provided by user - i 5000 +£)0°0
5 33
g o ek of8 | case: 10320-52A0-008 (167 0 )
8 T Biack 7 + —¥°4 (Manufactured by 3M.) -
DP9400064-
[ / i .oé Connector: 10120-3000VE 0643 10000 +(5)00 -
03 mm2 -0 2 (Manufactured by 3M.) +1 67
(0 0005 In2) 3% (333 0 )
9 Green/Yellow *~wz 4’3 20 . - DP9400064'4 l 5000 '0%00
. I P: Twisted-pair shielded wires. ) - ' so o7
DP9400064-5 20000 +3oo
+1 67
66.7_0 )
10-44
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104 Specifications and Dimensional Drawings ‘of Peripheral Devices

Cables for Absolute Encoders .

To be provided by user

Cap: 172163-1 :

Socket: 170361-1 (connected) .

or 170365-1 (separated) 012 mm?2 (0 0002 in?) :
ue

-

1 o4 -0 16
g o ite/Bl 1 Lo };
o4 Lo
White/Yell -
i LTI — 3
6 @mﬁ:ﬁ:bm
Uple
1 oy vmteruE T2 8 - .
g :Bgd?;—-b-o : To be provided by user
\ i ' rAe g Case: 10320-52A0-008
03 <
A ogoné ) | ! 13 2 (Manufactured by 3M.)
White/Grey | | 3 Connector: 10120-3000VE
}g z‘WT—I—: %g (Manufactured by 3M.)
14 o WhlteIOrar:leeI | 1013
9 7 20

0 3 mm2 (0 0005 In2)

Cables for Motors without Brakes

To be provided by user

Cap: 172159-1
Socket: 170362-1 (connected)

To be provided by user

Model

Linmm
(feet)

DP8409123-1

3000 *p°
+0 33
(100 )

DP8409123-2

5000 *$®
+0 33
(1.7 0 )

DP8409123-3

500
10000*,

+1 67
(333 0 )

DP8409123-4

500
15000y

+1 67
50 o

DP8409123-5

20000+
+1 67
667 0 )

Model

Linmm
(feet)

or 170366-1 (separated)
M4 Crimped Terminals

I_Plhﬂ

: 1 O— <= U phase
I 2 ¢ White <3 V phase
i 3 L——c@ Blue — W‘phase
l_ f Green = FG

Red

10-45
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R1.25-4TOR Round
terminal

(Manufactured by Nihon
Crmp Terminal.)

DP8409359-1

3000 *{°
+0 33
(100 )

DP8409359-2

5000 *4%°
+0 33
(167 0 )

DP8409359-3

500
10000*

+1 67
(333 0 )

DP8409359-4

15000*3

+167
50 o

DP8409359-5

500
20000,

+167
66.7 0 )




Z-Series ﬁi_merisional Drawings e . )
) .

104.3 Connector Kits -

To be provided by user -
Cap: 172160-1" oL
. Socket: 1703621 (connectgc_i)

_ Cables for Motors with Brakes.-

To be_provided by user
~ -R125-4TOR Round terminal *

or 170366-1 (separated) Terminal.)
- [ EPIn# | fog - | [ M4 €rimpéd Terminals]
e e
- —=® U phase .
White <® V phase’

Note

10.4.3 Cbnhector Kits

Artisan Technology Group - Quality Instrumentation ...

140(055)
8l J 1]

=® W.phase g

~—c® FG(Frame Ground) -
—< Br (Brake Términal)

— Br (Brake Terminal)

— .

(Manufactured by Nihon Crimp_

~* Model

Linmm
(feet)

DP8409360-1

-13000*}

+100

40.33
(100 )

DP8409360-2

100
5000 *g

+033 - -
(1.7 0 )

DP8409360-3

~ +500

10000
167
33370 )

DP8409360-4

500
15000y

+1.67
50 o0 )

DP8409360-5

200003 +300.

. (66.7 0 )'-

Each connector is available as a connector kit. However, itis not an accessory of the Servopacks

or motors. Refer 0 10.4.3 for detalls on Connector Kits. -

Encoder Cable Connectors

For Incremental Encoders

237 (093) -~

14 (0 55)

16 0 (0 63)

414

o ‘:_ .@:
414 (0 16) | ‘

{163)

Cap: 172161-1
Socket: 170361-1 or 170365-1

For Absolute Encoders

14 (0 55)

224{088) 237(099) .
s = ®
S{EeECBED | (]
y R i
20 1_7) Cap: 172163-1

Socket: 170361-1 or 170365-1

10 - 46
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104 Specifications and Dimensional Drawings of Peripheral Devices

. n : Motor Cable Connectors )

Motors Without Brakes

- 98(039). 237(093)

98039)
ey
[Ea[Rd]
©)
118 (0 46)

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

414(016)
B
k)

Motors with Brakes

. ’ 237(093) -
s I | g Lo ‘
- ® — = —— Y A 1o
s 42(017)
e , Cap: 172160-1
< . Socket: 170362-1 or 170366-1
B ‘Servopack Connectors o .
1CN, 2CN Connectors
D . e ; ; -
" - o) )

.- S C A
‘ - —+

m

[

1]
1]

390 (154)

7

10-47 ~
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104 3 Connector Kits -

S 3CN Connectors .

222(087)

124
(0 49)
16 (0 63)

(028)

7

OLF
A

41'(1 61)

L}
-

18
37 (1 46)

R - “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 10320-52A0-008 220 333 140 120 100 274
. - ©87) | 131) |(0.55) {(047) |(039) |(108)

The models of connector kit are shévim 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 fro120- | w0320 | - fi72159-1 | . [170366-1 |5
DP9420006-2 | Incremental | With o 3000VE 2p0-f L =
172160-1 7
DP9420006-3 | Absolute | Without *1]1. *3 : T fh 3
) 172163-1 16 f- - - 11721591 5
DP9420006-4 | Absolute With - o | "3
-172160-1 |- 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
: 17JE-23090-02 (D8B) 1
10-48
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D
* 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)
o é_-¢3.5 (6-60.14) .
] )
5|23 - @
Tzl IN Rating Plate [
) B @
4-M3° ’
76:(22:33’ ’: 15 (0 59)
81(319)
33 (1.30)
135(053) 135(053)
@ LF-210 (Single-phase 200-VAC Class, 10 A)
8-94.5 (8-90.18)
<= g
§:§§ ¢ I iNRat- ]2 3 'S
G|9|gletls Plate ] ] ‘
95(374) - T 25 (098)
105 (4 13)
115 (4 53)
el 50 (197)
16 (0 63) ) 16(063) , |
@ LF-220 (Single-phase 200-VAC Class, 20 A)
4-¢0.5 (4-90 020)
elsls 1 -3 -
% B ::IgRatE 4-M5 Q
=3 2 Plate 4 4
: ®
i 130 (5 12) 30(118)
144 (5 67)
| 160 (6 30)
] 60 (2 36)
29(114) 29(114)
Manufactured by TOKIN
10-49
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104 6 Brake Power Supply LT

10.4.5 Connector Terminal Block Converter Unit

® JUSP-TA36P

40-pin Terminal Block,  40-pin Connector Plug: <.

7(028) M3.5 Screws / FCN-364P040-AU -~ 7(028)
s / _l_ .
o = T
(-] = -
-~ 2435
_ (2-00.14) ‘ | 2025 0om “H 5010 -
] 35(014) . s -
g _ 25 13-
1)
] N - . - I ~
- :I-——-I T 41} A \I——U_\L 1

10.4.6 Brake Power Supply - . . .

Brake power supplles are available for 100-V and 200-V i mputs Select an appropriate model de-

pending on the power supply voltage

@ 200-VAC Input: 90 VDC (LPSE-2H01) -
® 100-VAC Input: 90 VDC (LPDE-THOT) '

50_(1.97 S i -
- 30 (1.18)

Manufactured by Yaskawa Con'trols‘C'b., Lid.

T~

PR -1

= * =

2-@3(2-20.12) MTG Holes - - ) -
(Spot Facing &5.5 (20.22), . ’

.4 (0.16) Long) -
=7 - ;.3
‘ =it - lem] e
Lead Wires [ :" - T (0.98)
@ Lead Wire Length 500 mm each (19.69 in.)
@ Max. Ambient Temperature: 60°C
@ Lead Wires: Color coded
AC Input Brake
i 100V 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 norme_l-
ly safer to switch the AC side. If the DC side is to be switched, install a surge suppressor near

) . ) 10-50
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10 4 Specifications and Dimensional Drawings of Penipheral Devices

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-2HO01)

Diode Bridge _
Blue ¢ ’ Red
Surge
Sup-
AC Side pres ! DC (Brake) Side
sor S
sor
White Black

@ Internal Circuit for 100-VAC Input (LPDE-1HO01)

Diode
Yellow ¢— Pt ! Q Red
Surge Surge
Suppressor Suppressor
AC Side Diode®® DC (Brake) Side
White Q— : Q Black

10.4.7 Analog Monitor Cables

ggfnk-ﬁlt)s-zc Model L in mm (feet)

Contact

DE9404559 1000 +%)0 (‘&911 * 079)
DF11-24285CF N

r{i

+20 + 079
1000 0O (3937 0 )

Yy Ul

10- 51
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- Trial Operation

This chapter describes how to conduct a full trial operation.

11.1 Check items before Trial Operation ..........cccvvvvvvrneee. 112 -

I T =TT o 1 1 T o 11-2

1112 Servopack .....cviiiiiiiii it it ittt et ettt 11-2

11.2 Trial Operation Procedure ............ terernanaans tereaeaes 11-3

'11.2.1 Preparation for Trial Operation ............ e 1-3

11.2.2 Operation ........oiiiiiiiiiiii i i it ittt ettty 11-3

11.2.3 Inspection during Trial Operation ......... ... .ottt 11-4
-1
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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 ) ] 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.

] 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/_5%).
(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.

-2
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11 2 Trnal Operation Procedure

[

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.

H 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

i1-3
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Trial Operation

R
11 2 3 Inspection during Trial Operation

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 Chaj;ter 14 Alarm Troubleshooting if an); fault is found. During trial
operation, the load and machine may not fit wellat first and result in an overload.

11-4
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Settings |

This chapter describes characteristics at the factory before shipping and
Servo performance adjustment.

12.1 Characteristics attheFactory ...........cccciviiiiniinnnn. 12-2

12.2 Reset ........cccviiieiniiiiennnnenensesennsnsananans eeeee 12-2

12.3 Adjusting Servo Performance ................... tereensesss 12-3

12.3.1 SettingUserConstants ..............cooiiiiiiiiii it 12-3

12.3.2 Setting Optimum Position and Speed Loop Gain ......................... 12-3
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Settings

12.1_ Characteristics at the _Fai:t_ory

The speed reference characteristics at the factory are shown below.

ral

Speed Reference — Motor Speed Characteristics

Conditions:-No load

Rotation speed (r/min)

- v - : -

+3000 }————- e

12.2 Reset

Speed reference
(speed reference units)

Figure 12.1 Speed Reference — Motor Speed Characteristics

L - - e, - - _

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 Performance

12.3 Adjusting Servo P_érforman_qe_

12.3.1 Setting User Constants ‘

B Position Loop Gain (PRM1)

"+ Position loop gain is ideally 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 « (Inertia) — Small

o fo — Frequency f [Hz]

(JM: Motor moment of inertia, J_: Servomotor axis converted load inertia, J; /Ty = x)

Cutoff frequency fc = PRM2 setting x }c—il— [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. -
W Speed Loop Integration Time constant (PRM3)

Set PRM3 to 20 (ms). (Factory setting)

12.3.2 Setting Optimum Position and Speed Loop Gain

M Speed Overshooting and Vibration

@ Incrementally decrease the position loop gain (PRM1).

12-3
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L I
1232 Setting Optimum Position and Speed Loop Gain

@ Incrementally iricrease the-speed loop gain. If the situation worsefl's 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
(PRMS5) high if the application cannot handle overshoot.

B When Response Trackiné 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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Maintenance and Inspection

This chapter describes Servodrive maintenance, inspection, and trouble-

shooting:
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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-
i "_  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 répresentatjve if the ‘Sérvomotor must be disassembled.
Table 13.1 Inspection ltems
Item Frequency - " Procedure ] Comments
Vibration and noise Daily Touch and histen.  ~° The degree of vibration and noise
) - Se - - - - 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-
measurement - 7. |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 repairs. | tive for the overhaul
_ | OnI'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.
Ol seal About 5000 hours Replace with a new o1l seal.
-13-2 - .
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13 1 Servodrive Maintenance and Inspection
]

. 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 umt 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 in unit or | Yearly Check for discoloration, damage, or broken | Contact your Yaskawa representa-
. on circuit boards wires due to heat. tive.

B 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 if necessary
Note Operating conditions:
. Ambient 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 until 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.
13-3
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Maintenance and Inspection _

13.2 1 Servomotor

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 Servo system power supply before commencm g the procedures that are
shaded ‘Contact your Yaskawa representative 1mmed|atcly if the problem cannot be resolved

by usmg the described procedures.

Table 13.5 _Cahs_e_s, Inspe'cti-oh Areas, and Remedies

" Inspection

-Symptom i Cause ~ Remedy "
Servomotor does not start Overloaded « | Try operating with no load ~ Reduce the load or replace
’ i with a larger-capacity Servo-
i i motor.
bl %ﬁg’nw% 1 4 *@Fm%?ﬁf ;S s i %
z 5 3 i ﬁ‘“} & as i3 S8 & 5
Tnal connect n'mgzm "Check’extemal conn HENS er
e M W&%ﬂ he
Unstable Servomotor rotation |, Wt ,f : tfi A onnec
‘ - - - f 3 ;% . ?w inals a %e feedback p

Servomotor overheated Ambient temperature too high

Check to see 1f the amblent tempera-
ture 1s below 40°C.

Reduce the ambient tempera-
ture.to below 40°C.

Servomotor surface dirty

Check visually.

‘Clean dust and o1l 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

e Loose
screws?

Servomotor mounting

¢ Coupling not centered?

¢ Coupling unbalanced"

e Tighten mounting screws. -

¢ Center or balance the cou-
pling.

Bearing &efectivé -

Check for noise and v1bratxon near
the beanng

Contact your Yaskawa repre-
sentative if defective.

Vibration caused by the equlp-
ment’

Foreigni objects, damage, or de-
fqrr_nahon of shding parts.

Contact the equipment
manufacturer.

Artisan Technology Group - Quality Instrumentation ...
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13 2 Troubleshooting

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 | e Current feedback circuit or power | Replace Servopack.
transistor defective
¢ Replace Servopack.
Lit during operation Servopack ambient temperature ex- | Bring Servopack ambient tem-
Lit even though power 1s - | ceeds 55°C. perature dowr_l to 55°C. (Heat
turned OFF and ON sink overheated) -
Operation resumes after wait-
ing and resetting. )
ALM40.0V Lit with normal operation or | GD2 load too large Check Servomotor shaft con-
Overvoltage deceleration - verted inertia on the equip-
0 ment.
Circuit board (1PWB) defective Replace Servopack.
ALMS51.08 Lit with high-speed Servomo- |'e Servomotor wiring incorrect ¢ Check and correct wiring.
Overspeed ;c:ll'trotatlon after reference in- | Encoder wiring incorrect ¢ Checktoseeifthe A-, B-and
P C-phase pulses are correct at
i . 2CN, and repair1f 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 (IPWB) defective

Replace Servopack.

Overflow during high-speed
operation

e Servomotor wiring incorrect

¢ Encoder wiring incorrect

e Check and correct wiring.

e Check toseeifthe 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 1ncorrect

Increase speed loop gain
(Cn-04).

Load capacity too large

Review the load. (overload,
load inertia)

Speed reference too large

Decrease the speed reference.

13-5
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Maintenance and Inspection

1322 Servopack

Instantaneous overload

Operation resumes after turn-
ing power OFF and ON.

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)

Absolute encoder error

connection

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. ’
ALMB80.POS Lit during operation Faulty absolute encoder wiring or ‘Check to, see 1f the A-, B- and

C-phase pulse wiring 1s correct

‘at 2CN, and reparr 1f necessary.

Servopack miscounted pulses

e Turn power OFF, reset and
turn power ON.

e Separate encoder wiring
from main wiring circuats.

Absolute encoder data error .

At power ON

ALMS81.POS Lt 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. -
ALMB83.POS Lit several seconds after power | Absolute encoder battery voltage Replace the battery and turn
Battery error ON 'dropped - power ON twice.
ALM84.POS Absolute encoder malfunctioned Replace the Servomotor if the

error occurs frequently.

Lit several seconds after power

Servo overrun-

started to run

connected

ALMB85.POS Servomotor rofated at power ON. | Turn power ON with the Ser-
Overspeed ON _vomotor stopped.
ALMCI.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 wining 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 turning power OFF, wait

longer than the power holding
time (6 to 15 s) before turning
power back ON.
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{3 2 Troubleshooting

R — e
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 wiring incorrect

Check and correct absolute en-
coder wiring.

ALMO02.PRM Lit at power ON Circuit board (1IPWB) 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.

B 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 re:
erence input

f- |  Check voltage between R and T.

e Make sure the alarm indicator ts not 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.

e Check the AC power supply circuit.
¢ Look for a cause if an indicator 1s lit.

Hl 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 increasing position loop gain
causes hunting.

Note Do not increase the position loop gain any high-
eronce hunting occurs. This 1s the tracking per-
formance limit.

Bl 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 First digit of PRM37 | Turn ON the Servo ON 1nput.

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 1nputs are turned OFF | Farst digit of PRM37 | Turn ON the P-OT and N-OT 1nputs.
setto 0
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132.2 Servopack

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
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