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AC SERVO DRIVES
R SERIES FOR SPEED CONTROL

SERVOMOTOR TYPE USAREM (With Optical Encoder)
SERVOPACK TYPE CACR-SR:..ft (Rack-Mounted Type)

FT
YASKAWA
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Yaskawa A C  Se rvo  D r i ves  have  been d e -
veloped as  bas ic  mechatronics d r i v e s  f o r
the most  advanced FA a n d  FMS i nc l ud ing
robots a n d  machine too ls .

Yaskawa takes g rea t  p r ide  i n  i n t r o d u c -
ing t h e  R  se r ies  as the  la test  addi t ion t o
the M ,  F ,  a n d  S  se r i es  A C  Servo  Dr ives
which have enjoyed an outstanding r e p u t a -
tion among t h e i r  users .

The R  se r i es  ach ieves l o w e r  cost  and
smaller s i ze  i n  sp i te  o f  h igh  speed opera-
t ion and h igh  re l i ab i l i t y.  Or ig ina l l y  designed
for  po in t - t o -po in t  pos i t ion ing,  i t  has been
found i n  s u c h  app l i ca t ions  a s  assembly
robots,  c h i p  mounters ,  s m a l l - t y p e  X - Y
tables, co i l  w ind ing  machines, e t c .

FEATURES
• High  speed operation possible
• H igh accuracy and quick responce for

speed control even under adverse envi-
ronmental conditions
Compact design and light weight

User-friendly protective functions with
LED alarm indications
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1. RATINGS AND SPECIFICATIONS
1. 1 RATINGS AND SPECIFICATIONS OF R SERIES AC SERVOMOTORS (FOR 200 V)

(1) Rat ings

Time R a t i n g :  C o n t i n u o u s

Insu la t ion :  C l a s s  B

Isolat ion Vo l t a g e :  1 0 0 0  V A C ,  o n e  m i n u t e
Insu la t ion  Res i s tance :  5 0 0  V D C ,  1 0  MO o r  m o r e

Enc losure :  T o t a l l y -enc losed ,  s e l f -coo led

Ambien t  Te m p e r a t u r e :  0  t o  +40°C

Storage Te m p e r a t u r e  - 2 0  t o  +60°C

Motor Type USAREM-
Item A5A 2 -01A 2 -D2A 2 -03A 2 -05A 2 -07A , 2

Rated Output* W (HP)
50

(0 07)
100

(0 13)
200

(0 27)
300

(0 40)
500

(0 67)
700

(0 93)

Rated Torque* N •  in
(oz•in)

0 159
(22 5)

0 318
(45)

0 637
(90)

0 955
(135)

1 59
(225)

2 23
(316)

Continuous Max Torque* N • r n(oz• in)
0 182
(25 9)

0 367
(51 8)

0 733
(103 5)

1 1
(155 3)

1 82
(258.8)

2 56
(363 0)

Instantaneous Max Torque* N•rn(oz• in)
0 476
(675)

0 955
(135)

1 91
(270)

2 86
(405)

4 76
(675)

6 68
(948)

Rated Current* A 0 99 1 36 2 75 3 70 5 29 5 29

Rated Speed* r / m i n 3000

Max Speed* r / m i n 4500

Torque Constant N •  m/A
(oz• in/A)

0 17
(24 0)

0 247
(35 0)

0 243
(34 4)

0 271
(38 5)

0 319
(45 3)

0 457
(60 4)

Inertia kg • m2 X10-6J (oz- In -s2 X 1 0 - 3 )
7 64

(1 08)
12 5

(1 78)
50 7

(7 18)
76 6

(10 9)
272

(38 6)
372

(52 8)

Power Rating* k W / s 3.30 8.09 8.01 11 9 9 26 13 3

Inertia Time Constant m s 5 0 3 7 3.6 3 1 3.6 3 4

Inductive Time Constant m s 1 2 1 5 3 8 4 2 8 7 9.9

Ambient  H u m i d i t y :  20% t o  80% ( n o n - c o n d e n s i n g )
V i b r a t i o n :  1 5  p m  o r  b e l o w

Finish i n  Munse l l  N o t a t i o n :  N 1 . 5
Exc i ta t ion :  P e r m a n e n t  m a g n e t

Moun t ing :  F l a n g e  m o u n t e d
Dr i ve  M e t h o d :  D i r e c t  d r i v e

Table 1.1 Ratings and Specifications of R Series
AC SERVOMOTORS (For 200V)

*  Values when SERVOMOTOR is combined with SERVOPACK and the armature winding temperature s 75°C
Other values at 20°C Shown are normal (TYP) values above

Notes
1 i : : ]  in type designation is determined by output pulses (pulses/rev) of optical encoder as follows

• Standard E  (1500 pulses/rev)
• Optional F  (1000 pulses/rev)

2 The power supply unit for brake
• Input 200 VAC Output 90 VDC (DP8401002 1)
For details, see Par 8  3 (2) on page 38

3 The table above shows the data when an aluminum plate (heat sink) 25(1mm x  250 mm x  6 mm
(9 84 in x  9 84 in x  0 24 in) i s  mounted as a cooling agent

1
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1. 1 RATINGS AND SPECIFICATIONS OF R SERIES
AC SERVOMOTORS (FOR 200 V) (Cont'd)

-I

A B

(2) To r q u e -Speed Characteristics

The v a l u e s  i n  i n t e r m i t t e n t  d u t y  z o n e  a r e  n o r m a l
( T Y P )  v a l u e s  w h e n  t h e  p o w e r  v o l t a g e  o f
SERVOPACK i s  200 VA C .

•  r/min-N • m

Type USAREM-A5A

5000

4000

SPEED 3000
(r/min)

2000

1000

0

Type USAREM-02A
5000

4000

SPEED 3000
(r/mtn)

2000

1000

0

B

A
02 0 4  0 6

RMS TORQUE (N•rn)

B

08 1 6
RMS TORQUE (N m)

24

I f  200 VAC o r  be low,  t h e  o u t p u t  c h a r a c t e r i s t i c s
may b e  d e c r e a s e d  e v e n  i f  t h e  d a t a  i s  w i t h i n
al lowable v a r i a t i o n .

Type USAREM-01A

5000

4000

SPEED 3000
(r/min)

2000

1000

0

Type USAREM-03A
5000

4000

3000
SPEED
(Om)

2000

1000

0

Type USAREM-05A T y p e  USAREM-07A
5000

4000

3000
SPEED
(r/m) 2000

1000

0

B

2 4
RMS TORQUE (N m)

6

5000

B

04 0 8
RMS TORQUE (N m)

12

4000

3000
SPEED
(r/mm)

2000

1000

12 2 4
RMS TORQUE (N m)

36

A B

28 5 6
RMS TORQUE (N • m)

I- I  :  Cont inuous D u t y  Zone
E l  :  I n t e r m i t t e n t  D u t y  Zone



■  r/min-oz•in

Type USAREM-A5A
5000

4000

A B

te;,

3000
SPEED
( r im)

2000

1000

0

B

25 5 0  7 5
RMS TORQUE(oz in)

Type USAREM-01A
5000

4000

SPEED 3000
(r/min)

2000

1000

Type USAREM-02A T y p e  USAREM-03A
5000

4000

3000
SPEED
(r/min)

2000

1000

0

B

Type USAREM-05A
5000

4000

SPEED 3000
(r/min)

2000

1000

0

100 2 0 0  3 0 0
RMS TORQUE (oz -in)

250 5 0 0  7 5 0
RMS TORQUE(oz in)

0

5000

4000

3000
SPEED
(r/enn)

2000

1000

0

Type USAREM-07A
5000

4000

SPEED 3000
(r/men)

2000

IA1

1 000

0

"14

B

50 1 0 0  1 5 0
RMS TORQUE(oz in)

eq•

B

150 3 0 0  4 5 0
RMS TORQUE(oz en)

250 5 0 0  7 5 0  1 0 0 0
RMS TORQUE (oz

: Cont inuous Du ty  Zone
1111 : In termi t ten t  Du ty  Zone



Ambien t  Te m p e r a t u r e :  0  t o  +40°C

Motor Type USAREM- _A5BE12 -01BE2 -0213E2 -03BE32Item

Rated Output* W (HP)
50

(0 07)
100

(0 13)
200

(0 27)
300

(0 40)

Rated Torque* N  • m
(oz•in)

0 159
(22 5)

0 318
(45)

0 637
(90)

0 955
(135)

Continuous Max Torque* N  • m(oz• in)
0 182
(25 9)

0 357
(51 8)

0 733
(103 5)

1 1
(155 3)

N•mInstantaneous Max Torque* , l i in • in)
0 476
(67 5)

0 955
(135)

1 91
(270)

2 86
(405)

Rated Current* A 1 7 2 4 4 1 5 0

Rated Speed* r / m i n 3000

Max Speed* r / m i n 4000

Torque Constant N • r n / A(oz - in/A)
0 10
(14 2)

0 143
(20 3)

0 169
(23 9)

0 205
(29 0)

Inertia J k g - m 2 x 1 0 - 6
(oz•in•s2x 10-3)

7 64
(1 08)

12 5
(1 78)

50 7
(7 18)

76 6
(109)

Power Ratings k W / s 3 30 8 09 8 01 11 9

Inertia Time Constant m s 4 7 3 6 3 6 3 0

Inductive Time Constant m s 1 3 1 6 3 9 4 3

1.2 RATINGS AND SPECIFICATIONS OF R SERIES AC SERVOMOTORS (FOR 100V)

Time R a t i n g :  C o n t i n u o u s

Insu la t ion :  C l a s s  B

Isolat ion Vo l t a g e :  1 0 0 0  V A C ,  o n e  m i n u t e

Ambien t  H u m i d i t y :  20% t o  80% ( n o n - c o n d e n s i n g )
V i b r a t i o n :  1 5  ,um o r  b e l o w
Finish i n  Munse l l  N o t a t i o n :  N 1 . 5

Insu la t ion  Res i s t ance :  5 0 0  V D C ,  1 0  MS1 o r  mo re  E x a l t a t i o n :  P e r m a n e n t  m a g n e t

Enc losure :  T o t a l l y -enc losed ,  s e l f -coo led  M o u n t i n g :  F l a n g e  m o u n t e d

Dr i ve  M e t h o d :  D i r e c t  d r i v e

Table 1 . 2  Ra t i ngs  and Specifications of R Series
AC SERVOMOTORS (For 100V)

• Values when SERVOMOTOR is combined with SERVOPACK and the armature winding temperature is 75°C
Other values at 20°C S h o w n  are normal (TYP) values above

Notes
1 L i  in type designation is determined by output pulses (pulses/rev) of optical encoder as follows

• Standard E  (1500 pulses/rev)
• Optional F  (1000 pulses/rev)

2 The  power supply unit for brake
• Input 100 VAC, Output 90 VDC (DP8401002-2)
For details, see Par 8  3 (21 on page 38

3 The table above shows the data when an aluminum plate (heat sink) 250 mm x  250 mm x  6 mm
(9 84 in x  9  84 in x  0  24 in ) is mounted as a cooling agent
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(2) To r q u e -Speed C h a r a c t e r i s t i c s
The v a l u e s  i n  i n t e r m i t t e n t  d u t y  z o n e  a r e  n o r m a l  I f  100 VAC o r  be low,  t h e  o u t p u t  c h a r a c t e r i s t i c s
( T Y P )  v a l u e s  w h e n  t h e  p o w e r  v o l t a g e  o f  m a y  b e  d e c r e a s e d  e v e n  i f  t h e  d a t a  i s  w i t h i n
SERVOPACK i s  100 VA C .  a l l o w a b l e  v a r i a t i o n .

A,

A A B

•  r /m in -N•m

Type USAREM-A5B 5 0 0 0

4000

3000
SPEED
(r/mon)

2000

1000

Type USAREM-01 B 5 0 0 0

4000

SPEED 3000
(r/mn)

2000

1000

0

Type USAREM-02B 5 0 0 0

4000

SPEED 3000
(limn)

2000

1000

0

02 0 4  0 6
RMS TORQUE (N m)

A

Type USAREM-03B 5 0 0 0

4000

3000
SPEED
(r/mon)

2000

10

04 0 8
RMS TORQUE (N m)

12

A

08 1 6
RMS TORQUE (N • m)

24

12 2 4
RMS TORQUE (N m)

6

111r/min-oz•in

Type USAREM-A5B 5000

4000

SPEED 3000
(r/mm)

2000

1000

0

Type USAREM-0113 5 0 0 0

4000

SPEED 3000
(r/mrn)

2000

1000

0

Type USAREM-028 5 0 0 0

Type USAREM-03B

4000

3000
SPEED
(r/mon)

2000

1000

0

25 5 0  7 5
RMS TORQUE(oz -on)

A B

5000

4000

SPEED 3000
(rim')

I-A%1

2000

1000

0

50 1 0 0  1 5 0
RMS TORQUE(oz on)

A

100 2 0 0  3 0 0
RMS TORQUE(oz in)

B

150 3 0 0  4 5 0
RMS TORQUE( oz • in)

: C o n t i n u o u s  D u t y  Z o n e
: I n t e r m i t t e n t  D u t y  Z o n e
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1. 3 RATINGS AND SPECIFICATIONS OF SERVOPACK

Voltage Class 200V
Servopack Type CACR- SRA5AB1 R SR01A81 R SRO2AB1 R SRO3AB1 R SRO5A81 R SRO5AB1, RY3

Combined
Specifica-
bons

Type USAREM- A5A 01A 02A 03A 05A 07A
Applicable
AC
Servomotor

W
 Output ( H P )

50
(0.07)

100
(0 13)

200
(0 27)

300
(0 40)

500
(0 67)

700
(0 93)

Rated/Max Speed r/min 3000 4500
Continuous Output Current A D C ±  1 ±  1.4 ±  2 8 ±  3 7 ±  5 3 ±  5 3
Max Output Current A D C ±  3 ±  4 ±  8 ±  11 ±  16 ±  16
Allowable Load Inertia Ji(=GD2L/4) kg• m2 0 764X10-4 1 25X10-4 5 D75X10-4 7 66X10- 27.25X 10-4 437.25X10-

Basic
Specifica-
Lions

Power Main +10%
1 -Phase 200 to 230 VAC - 1 5 %  50/60 Hz"SupplyControl
Control Maethod 1-Phase full-wave rectifying, transistonzed PWM control
Feedback Optical encoder (1500 or 1000 pulses/rev)

Environ-
mental
Conditions

Ambient Temp *2 0  t o  +  5 5 t

Storage Temp - 2 0  to + 8 5 t
Ambient and Storage Humidity 90% or less (non-condensing)
Vibration-/Shock-Resistance 0 5G/2G

Mounting Structure Rack mounted

Speed
Control

Speed Control Range" 1 1 0 0 0

Speed
Regulation *,

Load 0 to 100% 0  1% or less at 3000 r/min, ± 0  05% or less at 3 r/min
Voltage Rating±10% ± 0  1% or less at 3000r/min, ± 0  05% or less at 3r/min
Temperature 2 5 ± 2 5 t  ± 0  5% or less at 3000r/min, ± 0  2% or less at 3r/min

Erequency Response 100Hz at JL (GD2L) =  JM (GD2M)

Signal
I/O

Speed
Reference

Rated Reference Voltage ±6VDC at 3000r/min (forward run at plus reference)
Input Impedance Approx 3 0 k 0
Circuit Time Constant Approx 35  PS 4 1 /

Auxiliary
Reference"

Rated Reference Voltage ± 2  to ±10VDC at 3000r/min (forward run at plus reference)
Input Impedance Approx 5k  0 per V
Circuit Time Constant Approx. 22 PS

Built-in Reference Power Supply ±12VDC ±5%,  ±30mA
PG Pulse
Output

Types AO, BO, CO L ine  driver and open collector
Frequency Dividing Ratio 1/1, 1/2, 1/3, 1/4, 1/5, 1/6, 1/10, 1/12, 1/15, 1/20, 1/30, 2/3, 2/5

Sequence Input Servo ON, P dnve, F run inhibit (P-OT), R run inhibit (N-OT), alarm reset
Sequence Output Servo alarm, current limit, TG ON, servo ready, alarm code (3-bit)
External Current Limit 20% to max current in each of P and N (3V/100% current)

Buld-in
Functions

Dynamic Brake Operated at main power OFF, servo alarm, servo OFF, etc

Regeneration • 50W/100W type N o t  provided
• 200W to 700W type. provided (containing regenerative resistor)

Applicable Load Inertia" Up to 10 times motor inertia
Overtravel Prevention DB stop at P-OT, N-OT

Protection Overvoltage (OV), overcurrent (OC), overload (OL), overspeed (OS), MCCB
trip (MCCB), PG trouble (P0), voltage drop (UV), CPU error (CPU, A/D)

Indication Power supply (MCCB LED), alarm (7-segment LEDs)
Monitor Output Speed 2 V ± 5 %  at 1000r/min, torque 3V±1O% at 100%
Others Reverse run connection Possible (Reverse at plus reference)

Table 1.3 Rating and Specifications of SERVOPACK

*1 In main circuit power supply, voltage should not exceed
230V, +10% (253V) I f  the voltage should exceed this
value, a step down transformer is required

* 2  W h e n  housed in a panel, the inside temperature must not
exceed ambient temperature range

* 3  I n  the speed control range, the lowest speed is defined
under the condition in with there is 100% load regulation, but
not stopped.

* 4  S p e e d  regulation is generally defined as follows
No load speed -Rated speedSpeed regulation =  X 1 0 0 ( % )Rated speed

Motor speed may be  changed b y  voltage variation o r
operational amplifier drift due to temperature T h e  ratio of
this speed change to the rated speed represents the speed
regulation due to voltage or temperature change

* 5  U s e d  for application at rated reference voltages other than ±
6V

* 6  W h e n  load inertia (GD2) exceeds-applicable range, see Par 6
7 2, "Load Inertia (G132) "

— 6  —



2. TYPE DESIGNATION

100y
SRA5AB2 I A SRO1AB2: : R SRO2AB2: R SRO3AB2. : R

A5B 01B 02B 03B
50

(0 07)
100

(0 13)
200

(0.27)
300

(0 40)
3000/4000

±  1 7 +  2 3 ±  4 3 +  6 0
± 5 ± 7 ± 1 2 ± 1 6

0 1 0 - 4 10-4 5 075X10— 47 66X10—
+10%1-Phase 100 to 115 VAC 5 0 / 6 0  Hz"—15%

1-Phase full-wave rectifying, transistorized PWM control
Optical encoder (1500 or 1000 pulses/rev)

0 to +  55°C
—20 to +85°C_

90% or less (non-condensing)
0 5G/2G

Rack mounted
1 1 0 0 0

0 to 100% 0  1% or less at 3000 r/min, ± 0  05% or less at 3 l imn
Rating±10% ± 0  1% or less at 3000r/min, ± 0  05% or less at 3r/min
2 5 ± 2 5 t  ± 0  5% or less at 3000r/min, ± 0  2% or less at 3r/min

100Hz at JL (GD2L) =  JM (GD2M)
±6VDC at 3000r/min (forward run at plus reference)_

Approx 30k 0
Approx 35 us

± 2  to ±10VDC at 3000r/min (forward run at plus reference)
Approx 5 k 0  per V

Approx 22 us
±12VDC ±5%,  ±30mA

AO, BO, CO' Line driver and open collector
1/1, 1/2, 1/3, 1/4, 1/5, 1/6, 1/10, 1/12, 1/15, 1/20, 1/30, 2/3, 2/5
Servo ON, P dnve, F run inhibit (P-OT), R run inhibit (N-OT), alarm reset

Servo alarm, current limit, TG ON, servo ready, alarm code (3-bit)_
20% to max current in each of P and N (3V/100% current)

Operated at main power OFF, servo alarm, servo OFF, etc
• 50W type N o t  provided
• 100W to 300W type : provided(contaming regenerative resistor)

Up to 10 times motor inertia
DB stop at P-OT, N-OT

Overvoltage (OV), overcurrent (OC), overload (OL), overspeed (OS), MCCB tnp
(MCCB), PG trouble (PG), voltage drop (UV), CPU error (CPU, AID)

Power supply (MCCB LED), alarm (7-segment LEDs)
Speed : 2V±5% at 1000r/min, torque 3 V ± 5 %  at 100%

Reverse run connection possible (Reverse at plus reference)

• AC SERVOMOTOR

US ARE M - 0 5 A  E 2 Ej [jj
AC I
SERVOM OTOR
SERIES
• AR R Senes

ENCLOSURE
• E Totally-enclosed

Self cooled Type

MAGNET TYPE
• M Rare Earth

MOTOR OUTPUT
• AS 5 0 W  0  07HP
• 01 1 0 0 W  01311P
• 02 2 0 0 W  0 2 7  HP
• 02 3 0 0 W  0  40HP
• OE 5 0 0 W  0  67HP
• 0 )  7 0 0 W  0 9 3  HP

DESIGN REVISION ORDER
• A 2 0 0 V  Class
• B 1 0 0 V  Class

DE FECTOR(Table 2 3)
• E 1500 pulses/rev (Standard)
• F 1000  pulses/rev

SHAFT TYPE
• 1 Taper
• 2 Straight(Standard)

DRIVE END SPECIFICATION
• Blank Standard
• 0  Standard (With Brake)
• K W i t h  Key (Standard)
• S W i t h  Shaft Seal
• T W s h  Key & Shaft Seal

OPPOSITE DRIVE END
SPECIFICATION
• Blank Standard
• B With Brake (Excittng Wriding Voltage 9 0  VDC)

• SERVOPACK

AC.
SERVOPACK--)
SERIES
CONTROL TYPE
• SR Speed

MOTOR OUTPUT
• A5 5 0 W  0 0 7  HP
• 01 1 0 0 W  0 1 3 H P
• 0 2  2 0 0 W  0 2 7  HP
• 03 3 0 0 W  0 4 0  HP
• 05 5 0 0 W  0  67HP

CACR- SRO5A B1 ER

I

APPLICATION
• A R  Series

DESIGN REVISION
ORDER
INPUT FORM
• 1 2 0 0 V  Analog
• 2 1 0 0 V  Analog

I

DETECTOR
• E 1  500 pulses/rev
• F 1 0 0 0  pulses/rev

I

APPLICABLE MOTOR
SERIES
• R Series

I

7



3. LIST OF STANDARD COMBINATION

Class
SERVOPACK
Type CACR-

AC SERVOMOTOR Power
Capacity

per
SERVOPACK*

kVA

Current
Capacity

per MCCB
or Fuse t

A

Applicable
Noise
Filter

Recommended
Noise Filter* Power

ON/OFF
SwitchType

USAREM-

Optical
Encoder

pulses/rev
Type Specification

200V

50W
(0.07H P)

SRA5AB1ER A5AE2 1500 0 3

5

°---I- —°
1

GOOD

1 W
POOR

LF -
205A

Single-
phase,
200VAC
class

5A

Yaskawa
type
Hl-16E5
rated 35/
or equiva
lent

SRA5AB1FR A5AF2 1000
100W

(0 13HP)
SR01AB1ER 01AE2 1500 0 5
SR01AB1FR 01AF2 1000

200W
(0.27HP)

SRO2AB1ER 02AE2 1500 0 75
SRO2AB1FR 02AF2 1000

300W
(0 40HP)

SRO3AB1ER 03AE2 1500
1 0 7

LF-
210

10A
SRO3AB1FR 03AF2 1000

500W
(0 67HP)

SRO5AB1ER 05AE2 1500
14 11

LF-
215

15ASRO5AB1FR 05AF2 1000
700W

(0 93H P)
SRO5AB1ERY3 07AE2 1500 1 4 11
SRO5AB1FRY3 07AF2 1000

100V

50W
(0 07HP)

SRA5AB2ER A5BE2 1500 0 3
5

LF-
205A Single-

phase,
200VAC
class

5ASRA5AB2FR A5BF2 1000
100W

(0 13HP)
SRO1AB2ER 01 BE2 1500 0.5
SRO1AB2FR 01BF2 1000

200W
(0 27HP)

SRO2AB2ER 02BF2 1500 0 75 8
LF-
210 10A

SRO2AB2FR 02BF2 1000
300W

(0 4OHP)
SRO3AB2ER 03BE2 1500

10 11 LF-
215

15A
SRO3AB2FR 03BF2 1000

Class SEVOPACK
Type CACR-

AC
SERVOMOTOR

Type
USAREM-

AC SERVOMOTOR Detector Holding Brake
Receptacle

Type
L-type
Plug

Cable
Clamp

Receptacle
Type

1-type
Plug

Cable
Clamp

Receptacle
Type

L-type
Plug

Cable
Clamp

200V

SRA5AB1ER A5AE2KB
MS3101A
14S-2P

MS3106B*
14S-2S

MS3057
-6A

MS3101A
20-29A

M531068
20-29S*

MS3057
-12A

MS3101A
14S-6P

MS3106B
14S-6S*

MS3057
-6A

SRA5AB1FR A5AF2KB
SR01AB1ER 01AE2KB
SR01AB1FR 01AF2KB
SRO2AB1ER 02AE2KB

MS3102A
18-10P

MS3108B
18S-10S

MS3057
-10A

MS3102A
20-29S

MS3108B
20-29S

MS3057
-12A

MS3102A
18S-12P

MS3108B
18S-12S

MS3057
-10A

SRO2AB1FR 02AF2KB
SRO3AB1ER 03AE2KB
SRO3AB1FR 03AF2KB
SR05AB1ER 05AE2KB

MS3102A
20-4P

MS3108B
20-4S

MS3057
-12A

MS3102A
20-17P

MS3108B
20-17S

MS3057
-12A

SRO5AB1FR 05AF2KB
SRO5AB1ERY307AE2KB
SRO5AB1FRY307AF2KB

100V

SRA5AB2ER A5BE2KB
MS3101A
14S-2P

MS3106B
145-25*

MS3057
-6A

MS3101A
20-29P

MS3106B
20-29S*

MS3057
-12A

MS3101A
14S-6P

MS3106B
14S-6S*

MS3057
-6A

SRA5AB2FR A5BF2KB
SRO1AB2ER 01BE2KB
SRO1AB2FR 016F2KB
SRO2AB2ER 02BE2KB

MS3102A
18-10P

MS3108B
18S-10S

MS3057
-10A

MS3102A
20-29P

MS3108B
20-29P

MS3102A
18S-12P

MS3108B
18S-12S

MS3057
-10A

SRO2AB2FR 02BF2KB
SRO3AB2ER 03BE2KB
SRO3AB2FR 03BF2KB

Table 3. 1 List of Standard Combination

* Values at rated load
*Operating charactenstic (25°C) 200% 2s or more, 700% 0 01s or more
*Made by Token Corp

Table 3.2 Characteristics of AC SERVOMOTOR,
Detector and Holding Brake for Standard Combination

*Straight plug



4. CHARACTERISTICS
4. 1 OVERLOAD CHARACTERISTICS
The  ove r l oad  p r o t e c t i v e  c i r c u i t  b u i l t  i n  SERVOPACK
p r e v e n t s  t h e  mo to r  a n d  SERVOPACK f r o m  o v e r -
load ing  a n d  r e s t r i c t s  t h e  a l l o w a b l e  c o n d u c t i o n
time o f  SERVOPACK.  ( S e e  F i g .  4 . 1 . )

I f  t h e  a l l o w a b l e  p o w e r - o n  t i m e  d u r i n g  m o t o r
lock ing  i s  max imum,  t h e  h i g h e r  t h e  m o t o r  s p e e d
is ,  t h e  q u i c k e r  t h e  m o t o r  r e s p o n c e  t o  t h e  same
over load .

The o v e r l o a d  d e t e c t i o n  l e v e l  i s  s e t  p r e c i s e l y
b y  t h e  h o t  s t a r t  c o n d i t i o n s  a t  a n  a m b i e n t  t e m -
p e r a t u r e  o f  5 5 ° C  a n d  c a n n o t  b e  c h a n g e d .

NOTE
Hot start i s  t he  overload characteristics when t h e
SERVOPACK is running at the rated load and thermally
saturated

1000

100

OPERATING
TIME
(s)

10

1

0 7100

N=0 r/mun
(AT MOTOR
\LOCK

N= 3000 r/min
(AT RATED
\  SPEED )

200 3 0 0
MOTOR RATED CURRENT (%)

Fig 4  1 Ove r load  Characteristics

4. 2 STARTING AND STOPPING TIME

The  s t a r t i n g  t ime  a n d  s t o p p i n g  t ime  o f  SERVO-
MOTOR u n d e r  a  c o n s t a n t  load  i s  s h o w n  b y  t h e
formula b e l o w.  V i s c o u s  o r  f r i c t i o n  t o r q u e  o f
the mo to r  i s  d i s r e g a r d e d .

S ta r t i ng  T i m e :

tr  =  1 0 4 . 7  x NR ( h i  +

Stopp ing  T i m e :
Kt h t  ( a -  /3)

NR (JMtf= 104. 7 x  ( m s )
Kt IR ( a -t-fl)

( ms)

Where,

NR R a t e d  mo to r  speed  ( r / m i n )

JM :  M o t o r  i n e r t i a  o f  mo to r ( kg .m2  x10-4= lb•1n2)

JL :  Moment  o f  i n e r t i a  o f  mo to r  ( kg • m2 x10-4= lb .  in2 )
Kt: T o r q u e  c o n s t a n t  o f  m o t o r  ( N • m / A )
tit : M o t o r  r a t e d  c u r r e n t  ( A )

= I r  //R : A c c e l / d e c e l  c u r r e n t  c o n s t a n t
I r .

=
IL :

Acce l /dece l  c u r r e n t  ( A c c e l / d e c e l  c u r r e n t  cr
times t h e  m o t o r  r a t e d  c u r r e n t )  ( A )

IL / IR : L o a d  c u r r e n t  c o n s t a n t

C u r r e n t  e q u i v a l e n t  t o  l o a d  t o r q u e
(Load c u r r e n t  /3 t imes t h e  m o t o r  r a t e d
c u r r e n t )  ( A )

MOTOR
ARMATURE
CURRENT

MOTOR!
SPEED

Fig. 4 .2  Timing Chart of
Motor Armature Current and Speed

(Constant Load)

TIME

TIME

http://www.efesotomasyon.com/html/YASKAWA/Yaskawa_inverter_drive.html


4. 3 ALLOWABLE FREQUENCY OF OPERATION
The a l lowable  f r e q u e n c y  o f  ope ra t i on  i s  r e s t r i c t e d
b y  t h e  SERVOMOTOR a n d  SERVOPACK,  a n d  t h e
cond i t ions  m u s t  b e  c o n s i d e r e d  f o r  s a t i s f a c t o r y
opera t ion .

Al lowable f r e q u e n c y  o f  ope ra t i on  r e s t r i c t e d  b y
the SERVOPACK
The a l l o w a b l e  f r e q u e n c y  o f  o p e r a t i o n  i s  r e -
s t r i c t e d  b y  t h e  h e a t  g e n e r a t e d  i n  t h e  r e g e n -
e ra t i ve  r e s i s t o r  i n  t h e  SERVOPACK,  a n d  v a r i e s
depend ing  o n  t h e  m o t o r  t y p e s ,  c a p a c i t y ,  l o a d
GD2 , a c c e l e r a t i o n / d e c e l e r a t i o n  c u r r e n t  v a l u e s ,
and m o t o r  s p e e d .  I f  t h e  f r e q u e n c y  o f  o p e r a -
t ion  exceeds  60 t imes /min w h e n  load  i n e r t i a  J r ,
(GD2L) b e f o r e  t h e  mo to r  becomes r a t e d  speed ,

o r  i f  i t  exceeds  m6+0 1  c y c l e s / m i n  w h e n  l o a d
i n e r t i a  JL (GD2L) =  mo to r  i n e r t i a  J M  (GD2M) x  m ,
contact  y o u r  YA S K AWA r e p r e s e n t a t i v e .

Al lowable f r e q u e n c y  o f  ope ra t i on  r e s t r i c t e d  b y
the  SERVOMOTOR
The a l l o w a b l e  f r e q u e n c y  o f  o p e r a t i o n  v a r i e s
depending on t he  load c o n d i t i o n s ,  m o t o r  r u n n i n g
time a n d  t h e  o p e r a t i n g  c o n d i t i o n s .  T y p i c a l
examples a r e  shown  b e l o w.  S e e  P a r . 4 . 2 , " S t a r t i n g
and S t o p p i n g  Time"  f o r  symbo ls .
When t h e  m o t o r  r e p e a t s  r a t e d -speed  o p e r a t i o n
and b e i n g  a t  s t a n d s t i l l  ( F i g . 4 . 3 ) .

Cycle t i m e ( T )  s h o u l d  b e  d e t e r m i n e d  s o  t h a t
RMS v a l u e  o f  m o t o r  a r m a t u r e  c u r r e n t  i s  l o w e r
than t h e  m o t o r  r a t e d  c u r r e n t :

T.1p2  ( t r + t f ) + I f t s
( s )/ R 2

Where c y c l e  t i m e ( T )  i s  d e t e r m i n e d ,  v a l u e s
I p ,  t r ,  t f  s a t i s f y i n g  t h e  f o r m u l a  a b o v e ,  s h o u l d

be s p e c i f i e d .

MOTOR
ARMATURE
CURRENT

MOTOR  I
SPEED

Fig 4 . 3  Timing Chart of
Motor Armature Current and Speed

(Restricted by SERVOMOTOR)

TIME

TIME

When t h e  m o t o r  r e m a i n s  a t  s t a n d s t i l l  b e t w e e n
cycles o f  acce le ra t i on  a n d  d e c e l e r a t i o n  w i t h o u t
cont inuous  r a t e d  s p e e d  r u n n i n g  ( F i g . 4 . 4 ) .

The t i m i n g  c h a r t  o f  t h e  m o t o r  a r m a t u r e  c u r -
r e n t  a n d  s p e e d  i s  a s  s h o w n  i n  F i g  .4 .4 .  T h e
allowable f r e q u e n c y  o f  o p e r a t i o n  " n "  c a n  b e
calcu lated a s  f o l l o w s :

n=286.5 x

MOTOR
ARMATURE
CURRENT

MOTOR
SPEED

Kt •  IR  ( 1  f i ' 2 \
N R  G r A i  + h i  a  a 3

(times /min )

Fig 4  4  Timing Chart of
Motor Armature Current and Speed

'The motor remains at standstill between
cycles of accel/decel without continuous

`rated speed running

TIME

TIME

When t h e  m o t o r  a c c e l e r a t e s ,  r u n s  a t  c o n s t a n t
speed, a n d  d e c e l e r a t e s  i n  a  c o n t i n u i n g  c y c l e
w i t hou t  b e i n g  a t  s t a n d s t i l l  ( F i g .  4 . 5 ) .
The t i m i n g  c h a r t  o f  t h e  m o t o r  a r m a t u r e
c u r r e n t  a n d  s p e e d  i s  a s  s h o w n  i n  F i g . 4 . 5 .
The a l l owab le  f r e q u e n c y  o f  o p e r a t i o n  " n "  c a n
be c a l c u l a t e d  a s  f o l l o w s .

Kt •  I R (  1  # 2 \
n= 286. 5 X N R  ( Jm + J D  a  a  )

(times /min)

MOTOR
ARMATURE
CURRENT

MOTOR 1
SPEED

Fig 4 . 5  Timing Chart of
Motor Armature Current and Speed

[The motor accelerates, runs at constant speed,
and decelerates in a continuing cycle without be-
ing at standstill

TIME

TIME



4.4  SERVOMOTOR FREQUENCY

Motor Type
USAREM—

Allowable
Radial Load

N (lb)

Allowable
Thrust Load

N (Ib)
A5AE2K

78 4 (18) 39 2 ( 9 )01 AE2K
02AE2K

245 (55) 98 (22)CI3AE2K
05AE2K

392 (88) 147 (33)07AE2K

I n  t h e  s e r v o  d r i v e  c o n s i s t i n g  o f  SERVOPACK a n d
SERVOMOTOR, m o t o r  speed  amp l i t ude  i s  r e s t r i c t e d
b y  t h e  maximum a r m a t u r e  c u r r e n t  c o n t r o l l e d  b y
SERVOPACK.

The r e l a t i o n  b e t w e e n  m o t o r  s p e e d  a m p l i t u d e
(N) a n d  f r e q u e n c y ( f )  i s  s h o w n  b y  t h e  f o r m u l a
below:

N =  1 . 5 2  X
a x  Kt  X IR

(im + .11.) I ( r/mui )

MOTOR
ARMATURE

Fig 4  6  Timing Chart of
Motor Armature Current and Speed

(Restricted by the maximum armature current)

4. 5 MOTOR SPEED-REFERENCE INPUT
CHARACTERISTICS
F i g . 4 . 7  s h o w s  m o t o r  s p e e d  a n d  i n p u t  v o l t a g e
c u r v e  w h e n  s p e e d  r e f e r e n c e  i n p u t  t e r m i n a l s
1CN -  0  a n d  0  a r e  u s e d .  W i t h  a u x i l i a r y  i n -
p u t  t e r m i n a l s ,  1 C N  -  0  a n d  ©  ,  m o t o r  s p e e d
can b e  s e t  t o  t h e  r a t i n g  b y  a d j u s t i n g
po ten t iometer  a s  l o n g  a s  i n p u t  v o l t a g e  i s  w i t h i n
± 2 V  t o  ± 1 0 V.  S e e  F i g .  14.8.

The f o r w a r d  mo to r  r o t a t i o n  ( + )  means  c o u n -
te rc lockw ise  (CCW) r o t a t i o n  w h e n  v i e w e d  f r o m
the  d r i v e  e n d .

RATED
SPEED (+1

I
1
i
I

ti  I
0 2  4  6  - 1 0 - 8 - 6i

INPUT t
VOLTAGE (V)

RATED SPEED( + )

RATED
SPEED I - )

Fig 4  7
Speed-Input Voltage

Characteristics

I IN- B

ADJUSTABLE WITH IN-B

2 4  6  8  10
INPUT VOLTAGE IV)

RATED SPEED t -  I

Fig 4  8
Speed-Input Voltage

Characteristics
when Auxiliary Input

Terminals 1 C N - g
and 0  are used

4.6 MOTOR MECHANICAL CHARACTERISTICS
4 6  1 Mechanical  Strength
AC SREVOMOTORS c a n  c a r r y  u p  t o  300% o f  t h e
ra ted  m o m e n t a r y  m a x i m u m  t o r q u e  a t  o u t p u t
shaf t .

4 6  2  Allowable Radial Load and Thrust Load

Tab le  14.1 s h o w s  a l l owab le  l o a d s  a c c o r d i n g  t o  A C
SERVOMOTOR t y p e s .

Table 4. 1 R  Series Allowable Radial
Load and Thrust Load

•Maximu values of the load applying to the shaft extension

4 6  3  Mechanical Specifications

Table 4  2  Mechan ica l  Specifications in mm

Accuracy (T I R )f R e f e r e n c e  Diagram
Flange surface
perpendicular to shaft ® 0 04
Flange diameter
concentric to shaft 8 0 04

Shaft run out © 0 02

TT I R (Total Indicator Reading



4 6  4  Di rect ion o f  Rotation

A Channel A output K Channel U output
B Channel A output L Channel U output
C Channel B output M Channel V output
D Channel IT output N Channel V output
E Channel Z output P Channel W output
F Channel 7  output R Channel W output
G OV S —
H +5VDC T —
J Frame ground — —

AC SERVOMOTORS r o t a t e  coun te rc l ockw ise  (CCW)
when v i e w e d  f r o m  t h e  d r i v e  e n d  w h e n  mo to r  a n d
de tec to r  leads  a r e  connec ted  as s h o w n  be low.

Fig 4 . 9  A C  SERVOMOTOR

(1) C o n n e c t o r  Spec i f i ca t i ons

(a) M o t o r  r e c e p t a c l e

• S t a n d a r d

• W i t h  b r a k e
(50W 0 07HP )

100W. 0 1 3HP)

A Phase U
B Phase V
C Phase W
D Frame Ground

A Phase U
B Phase V
C Phase W

(200W, 0 27HP) (500W 0 67HP)  \300W 0 40HP) \700W 0 93HP) D
E

Brake t e r m i n a l

F Frame Ground

(b)  D e t e c t o r  r e c e p t a c l e

4 6  5  Impac t  Resistance

When moun ted  hor izon ta l l y  a n d  exposed t o  ve r t i ca l
shock impulses, t h e  m o t o r  c a n  w i ths tand  u p  t o  t w o
impacts w i t h  i n p a c t  accelerat ion o f  5 0  G  (490  m/s2)
(Fig 4  10)

NOTE

A precision detector is mounted on the oppsosite-dnve
end of the AC SERVOMOTOR C a r e  should be taken
to protect the shaft from impacts that could damage the
detector

VERTICAL

HORIZONTAL

Fig 4  10 Impac t  Resistance

4 6  6  Vibration Resistance
When mounted  hor izontal ly,  t h e  m o t o r  can  w i ths tand
vibration (vert ical ,  la tera l ,  ax ia l )  o f  2  5 G  (24  5 m/sz)
(Fig 4  11)

VERTICAL

I n i i i  AXIAL
LATERAL

N I H O R I Z O N T A L

Fig 4  11 Vibrat ion Resistance

4 6  7  Vibration Class

Vi b r a t i o n  o f  t h e  m o t o r  r u n n i n g  a t  r a t e d  s p e e d
is  15pm o r  b e l o w  ( F i g . 4 . 1 2 ) .

POSITION FOR
CHECKING VIBRATION

Fig. 4  12  Vibration Checking

— 12 —



5. CONFIGURATION
5. 1 CONNECTION DIAGRAM

• FOR 200V •  FOR 100V
POWER SUPPLY P O W E R  SUPPLY
200 TO 230V -112t 1 0 0  TO 115V I l g t
50/60Hz 5 0 / 6 0 H z

R I  T

1 MCCB )
Prevent external noise with a noise filter

Use relays highly reliable in
contact (Yaskawa Bestact
relays or equivalent or arrange
in two contact parallel connec
bon for low level)

NOISE FILTER

SPEED
REFERENCE:

+
Connect the output relay surge absorbing diode with the correct polarity

+24V_±1V ( I f  connection is wrong output transistor is damaged)
(SUPPLIED BY USER )

Bold lines indicate power lines
(excluding the grounding line)

POWER
POWER O N 5RyOFF

1 MC

1MC

LEAD LENGTH
3 METERS OR LESS

3Ry 5 m A
•  •

4 Ry 5 m A

4A4113

-48( 4-12V)
49
46(-12V)
47

5Ry
0—Q

SERVO TROUBLE
INDICATION

SERVOPACK
TYPE
CACR-SR
MAIN
CIRCUIT
TERMINALS

41

-38
SERVO \
ALARM/

39

1MC

1 SUP

Y4

EXAMPLES OF INDICATION

MAGNETIC CONTACTOR
FOR POWER ON/OFF(See Table 3 1)

Be sure to fit a surge suppressing
device to both the magnetic
contactor and the relay

Must be securely
grounded

MOTOR

OPTICAL
ENCODER

LEAD LENGTH
20 METERS OR LESS
CONNECTING CABLE
YASKAWA DRAWING
No DP8409123 OR
No DE8400093

Be sure to perform terminal treatment
of shielded cable

Fig 5  1 Example  of Connection Diagram of SERVOPACK
with a SERVOMOTOR and Peripherals



POWER SUPPLY
SINGLE-PHASE
For 200V

200 TO 230V +
(50/60Hz)

NOISE FILTER

1 MC A :

1 - 1 4

For 100V
100 TO 115V .12t
(50/60Hz)

1 MC S U R G E
SUPPRESSOR

F = 7
 O P E N  AT SERVO ALARM
(5Ry)

1 MCCB

DC/DC
CONVERTER

INRUSH CURRENT
PREVENTIVE CIRCUIT

REGENERATIVE
ISOLATORPROTECTIVE

DETECTION

PARAMETER
SETTING

ALARM
DISPLAY

DB
CIRCUIT

RELAY

PWM
GENERATED

CIRCI UT

CURRENT
CONTROL

La- CURRENT
REFERENCE _ c )

(TORQUE LIMIT)

SPEED
CONTROL

CURRENT
DETECTION

I CUR

Fig. 5 .2  Internal Block Diagram of SERVOPACK Type CACR-SR: ; ;AB :  ; R
(For 200V, 50 to 100W, 0 07 to 0 13HP)

(For 100V, 50W, 0 07HP)

CURRENT
DETEC
TOR

SPEED
FEEDBACK

FRE
CUENCY
DIVIDER

AC SERVOMOTOR

1 CN

(PG OUTPUT)

(EXT CURRENT LIMIT)

(SPEED REFERENCE, etc )

(SERVO ON, etc 1

NIVEIDVICI N3018 1VM:131N1 Z '9



For 100V
100 TO 115V * I n
(50/60Hz)

SINGLE-PHASE
For 200V

200 TO 230V *M66
(50/60Hz)

NOISE FILTER
1 MC

POWER POWERON
OFF _ t _ .  1 M C

L

1MC S U R G E
SUPPRESSOR

1

(5Ry)

1 MCCB

; OPEN AT SERVO ALARM

Y3

INRUSH CURRENT
PREVENTIVE CIRCUIT

REGENERATION

DC/DC
CONVERTER

PROTECTIVE
DETECTION

PARAMETER
SETTING

ALARM
DISPLAY

1 T MON I

CURRENT
DETECTION

f LOOP I
e - - ( 7 1 - -

1:71.1 ZERO I
,

Y4

ISOLATOR

MODE SWfTCH

(SWITCHING)

DB
CIRCUIT

PWM
GENERATED

CIRCIUT
i

{CURRENT
CONTROL

1-0- CURRENT
REFERENCE

(TORQUE LIMIT)

SPEED
CONTROL

Fig 5 .  3 Internal Block Diagram of SERVOPACK Type CACR-SR: : : :AB:1: IR
(For 200V, 200 to 500W, 0 07 to 0 67HP)
(For 100V, 100 to 300W, 0 13 to 0 4HP)

P/PI I

1CT
CURRENT
DETEC
TOR

1 VTG I

SPEED
FEEDBACK

FREIN

AC SERVOMOTOR

1CN

(PG OUTPUT)

(EXT CURRENT LIMIT)

(SPEED REFERENCE etc )

(SERVO ON etc )



5. 3 MAIN-CIRCUIT TERMINALS 5 . 4  CONNECTOR TERMINAL (1CN) FOR
I/O SIGNAL

Terminal
Symbol Name Description

0  0
Main-circuit
AC input

• For 200V
Single-phase 200 to 230V +1,5% 50/60Hz

• For 100V
Single-phase 100 to 115V ±,,a. 50/60Hz

0 ®  tot-it
-'v

Motor
connection

Connects terminal 0  to motor
terminal A 0  to B and @ to C

© 0
Control
power
input

• For 200V
o%Single-phase 200 to 230V _15%, 50/60Hz

• For 100V +1096Single-phase 100 to 115V _15%, 50/60Hz

(5 Ground Connects to motor terminal D
Must be securely grounded

0  0 Regenerative
register

External connection not normally
required

Connector Type*
used in

SERVOPACK

Applicable Receptacle
Type

Manu-
facturer

Soldered
Type

Caulking
Type Case

MR-5ORMA
(Right angle
50 P)

Honda
Tsushin
Co , Ltd

MR-50Ft MRP-
50F01 MR-50Lt

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

OV OV OV A LO1 CLT
+

CLT
—

+ 24V
IN TRO-MVTG-M SG IN-A SG-A IN-B SG-B +12V SG FGS-ON

OV for PG Output
Signal

Output
1

Current Limit
Detection Output

Ext
Power
Input

Servo
ON

Power Torque

Speed
M o n i t o r

Speed
Reference

Input
Auxiliary

Input
+12V
Output

Frame
GroundMonitor

19 20 21 22 23 24 25 26 27 28 29 30 31 32

PCO *PCO AL02 TG ON
+

TG ON
— PHC N-OT S-RDY

—
S-RDY

+ N-CL SG
NCL —12V SGP-CON

Line Driver
Ou put
Phase C

Output2
TG ON
Ou put
Signal

P Drive
Input

Oen
caep
Output
Phase C

Reversecioi
Prohib

'nput it
.

Servo Ready
Output

Reverse
Current

Limit Input
—1 2V
Output

33 34 35 36 37 38 39 40 41 42 43 4 4 45 46 47 48 49 50

PAO *PAO PBO *PBO AL03 ALM
+

ALM
— PHB P-OT PHA ALM- i P-CL: SG-PCL —12V SG +12V SG FGRST

Line Driver
Output

Phase A

Line Driver
Output
Phase B

Output
3

Servo
Alarm
Output

Open
Collector
°
PhaseutPu IB

Fwd
Prohibit
Input

Open
Collectoroutput
Phase A

Alarm1 Fwd CurrentReset ,
Input L i m i t  Input

—12V
Output

+12V
Output

Frame
Ground

Table 5.1 M a i n -Circuit Terminals for SERVOPACK
5. 4 1 Speci f icat ions o f  Appl icable Receptacles

Table 5  2  Specifications of Applicable Receptacles for
SERVOPACK I/O Signal

*The connectors for I /O signals used are type MR-5ORMA
made by Honda Tsushin Co L t d

r Attached to  SERVOPACK when shipping

5 4. 2 Connector 1CN Layout and Connrction
of SERVOPACK

The t e r r r i n a l  l a y o u t  o f  t h e  S E R V O PA C K  I / O
s ignal  c o n n e c t o r s  ( 1 C N )  i s  s h o w n  i n  Ta b l e  5 . 3 .
The e x t e r n a l  c o n n e c t i o n  a n d  e x t e r n a l  s i g n a l
process ing a r e  s h o w n  i n  F i g . 5 . 4  o n  p a g e  17.

Table 5  3  Connector 1CN Layout of SERVOPACK

— 16 —



SERVOPACK
TORQUE MONITOR
(RATED TORQUE AT 3V/100%)
SPEED MONITOR
(2V/1000r/min)

SPEED REFERENCE INPUT
(RATED SPEED AT ±  6V)
3000r/min
AUX SPEED REFERENCE
INPUT
(RATED SPEED AT ± 2  TO ±10V)
3000r/min

CURRENT LIMIT AT REVERSE
RUNNING( -100%/ + 3 OV
INPUT)

CURRENT LIMIT AT FORWARD
RUNNING( +100%/ -3 OV
INPUT)

SERVO ON AT
1Ry ON

TRQ-M
VTG-M

10

IN-A
SG-A
IN-B

SG-B

N CL

TM3 8
0

SPEED
FEEDBACK (2V/1000r/min)

TM3-3
-0 TM3 1 LI VR42 E 5 1

1 3

VR1
IN-B

VR3
•

+12V

MODE SWITCH

VR5
1 2 1

3 2

VR6

P DRIVE

w_
0FE

amormsrmia
immirenrsimiP-CL

I LOOPI

(Note 2)

24 V

PROPORTIONAL CONTROL
AT 2Ry ON(PI DRIVE AT OFF)

REVERSE RUNNING
PROHIBIT AT N-LS OFF

FORWARD RUNNING
PROHIBIT AT P-LS OFF

ALARM RESET AT 9Ry ON

3Ry ON AT CURRENT
LIMIT DETECTION

4Ry ON AT TG ON

5Ry OFF AT SERVO ALARM

6Ry ON AT SERVO READY

9Ry

+24VIN

ALM-RST

(Note 2) 3Ry

l i a 4 R y n a  TTCGGIOTNN++

1 1 1 M e i l l

45
SGOV

41

-43

4 8k0

APPROX 5mA: 1 = K

4 8k0

APPROX 5mAi

4 8kil
1

APPROX 5mAi =  L

48k0 r  —

APPROX 5mAi

4 Bk0 _

APPROX 5mA =

411104.

6Ry S-RDY+

TM3 4

SERVO ON

PROPORTIONAL
CONTROL(P DRIVE)

REVERSE RUNNING
PROHIBIT

FORWARD RUNNING
PROHIBIT

ALARM RESET

CURRENT LIMIT
DETECTION

39

MEM
27

p T w i s t e d  cable

Notes
1 Each capacity of output circuits is 30VDC, 50mA or less
2 The user must provide the 24V power supply

+12V SG
•

T G  O N

(DETECTION OFROTATION AT
APPROX 45r/mm
OR MORE

SERVO ALARM

SERVO READY

-12V
FG

1 1E 1  48  1  17 1  32 1  47 1  49 1 31 1  46 1  18 1  50

Fig 5  4  1 C N  I /O Signal Connection and
External Signal Processing



5 4  2  Connec to r  1 CN Layout  and Connect ion of  SERVOPACK (Cont'd)

Signal
Name

Connector
1CN No Function Descrption

8 Servo ON
Inputting this signal makes the SERVOPACK ready to receive speed reference input
Base block and dynamic brake are clearedSV-ON

24
Proportional drive
reference

Proportional control reference applies friction torque to the motor to prevent
drifting when the motor is left motionless without reference input while the
main circuit is kept energizec

P-CON

N-OT 26 Reverse running prohibit In the case of linear drive etc . connect limit switch signal according to the run
direction T h i s  signal is "closed" during normal run
When limit switch is tripped, it becomes "open "P-OT 41 Forward running prohibit

24V 7 24V External power supply to 1 CN-8, 24 26. 41 and 43
Prepare a 24VDC(25mA min) power supply

IN-A* 12 (1 3) Speed reference input At ± 6  OV, ±  rated speed is obtained

IN B* 14(15) Aux reference input At ± 2 0  to ±100V.  ±rated speed is obtained
For adjustment potentiometer I IN-B i s  used

N-CL 29(30) Current limit reference
at reverse running + 3 0 V  ±  10%/100% torque + 9 V  max

P-CL 44 (45) Current limit reference
at forward running —30V ±10%/100% troque —9V max

ALM-RST 43 Alarm reset This signal resets the alarm

Signal
Name

Connector
1CN No Function Description

ALM 38(39) Servo alarm Turns OFF when fault is detected
For details refer to Table 6 2, "Fault Detection Function "
Turns ON when motor speed exceeds approx 45 r/min or 450 r/min

22(23) Motor run detection The motor speed can be changed by using SW1-3
• 45 r/min --• Short-circuit SW1-3TGON
• 450 r/min •• Open SW1-3
• N-CL or P-CL used Tu r n >  ON when output torque reaches the level set by

N-CL or P-CL
CLT 5(6) Current limit detection • N-CL or P-CL not used Tu r n s  ON when output torque reaches the level

set by potentiometer 'CUR]
S-RDY 28(27) Servo ready Turns ON when main power supply ON. and no servo alarm
+ 1 2 V 16,48

±12V output power +12V ±5% max output current 3 0 m A
0 V 17, 32, 47, 49 supply Used with speed reference of current limit input

—12V 31.46
TRQ-M 9 Torque monitor (±3 OV/rated torque) ±10%. ± 9 V  max. load 1mA max
VTG-M 10 Speed monitor (± 2 OV/100Orpm)±5%. load 1 mA max

PAO 33 Phase A
*  PAO 34 Phase A Encoder output signal after frequency division is output at PG pulse line driver
PBO 35 Positioning Phase B (TI MC3487) To be received by line receiver (TI MC 3486)

Signal
*  PBO 36 Phase BOutput 1
PCO 19 Phase C

*  PCO 20 Phase 7
PHA 42(1) Positioning Phase A Open collector output, encoder output signal after frequency division
PHB 40(2) Signal Phase B Max operating voltage 3 0 V D C
PHC 25(3) Output 2 Phase C Max output current 2 0  mADC

AL01 4(1)
Alarm output code Open collector output

AL02 21(2) (BCD code) Max operating voltage 3 0 V D C
AL03 37(3) Max output current 2 0 m A D C

Table 5  4  I n p u t  Signals of Connector 1 CN

*When either IN-A or IN-13 is used, be sure to short the unused input

Table 5  5  O u t p u t  Signals of Connector 1 CN
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5.5 CONNECTOR TERMINAL (2CN) FOR
OPTICAL ENCODER (PG) CONNECTION

Table 5  6  Specifications of Applicable Receptacles and Cables

Connector Type
used in

SERVOPACK

Applicable Rece ptacle Type Connection
CablesManufacturer Soldered Type Caulking Type Case t

MR-2ORMA,
right angle

20P

Honda Tsushin
Co , Ltd MR-20F' MRP-20F01 MR-20L1 DP8409123 or

DE8400093

Connection Soldered Type Caulking Type
Yaskawa
Drawing No DP 8409123 DE 8400093

Manufacturer Fupkura Cable Co

General
Specifications

Double, KQVV- SW
AWG 22 x 3 CAWG 26 x 6 P

KQVV-SB
AWG 26 x 10 P

Internal
Composition
and
Lead Color

For Soldered Type For Caulking Type

0 u0 0 0
i tLtfcr*'icmaTot&4410•1-

1 Blue-
White-A , Red

2 Yellow-
WhiteA  2 Black

.1W h i t e -A3 Green yellow/

4 Red-
WhileB 1

Blue

c
'

Purple-
White TwistedB2 Yellow e/yellOW

6 Blue-
Brown

Cable
B  3

Green
White/green Twisted

7 Yellow-
Brown

norange
'-' ' White/orange

cable

8 Green-
BrownB  5 'ZIT:purple

9 Red-
Brown- B 6 l?igYite/grey

10 Purple-
Brown

Yaskawa
Standard
Specifications

Standard lengths 5  rri, 10 m, 20 m
Terminal ends are not provided (without
connectors)

1 2 3 4 5 6 7

PGOV PGOV PGOV PG5V PG5V PG5V DIR

8 9 10 11 12 13

PU *PU PV *PV PW *PW

14 15 16 17 18 19 20

PC *PC PA *PA PB *  PB FG

5 5 .  1 Specifications of Applicable Receptacles and
Cables (Table 5 6 )

'Made by Honda Tsushin Co,  Ltd
I Attached to each applicable receptacle (soldered and
caulking types)

I Attached to SERVOPACK when being shipped

ItThe cables listed in Table 5  7  are available on request
If required, purchase in units of standard length as
shown in Table 5  7

Table 5  7  Details of Specifications of Applicable Cables N O T E
1 W h e n  applicable cables listed in Table 5. 7 are used,

allowable wiring distance between SERVOPACK and
motor is a maximum of 20 meters

2 T h e  cable applied for 50 m wiring distance is availa-
ble on order (Yaskawa drawing No DP8409179)
If wiring distance is 20 m or more, contact your Yaska-
wa representative

5. 5 2  SERVOPACK Connector (2CN) Terminal
Layout and Connection

The t e r m i n a l  l a y o u t  f o r  t h e  SERVOPACK c o n n e c -
to rs  ( 2 C N )  f o r  c o n n e c t i n g  t h e  o p t i c a l  e n c o d e r  i s
shown i n  Ta b l e  5 . 8 ,  a n d  t h e  c o n n e c t i o n  m e t h o d
o f  2 C N  a n d  t h e  o p t i c a l  e n c o d e r ,  i n  F i g s .  5 . 5
and 5  .6 .

Table 5  8  Connector 2CN Layout
of SERVOPACK

Note F o r  DIR, See Par 6  9  1

— 19 —



5. 5 2  SERVOPACK Connector (2CN) Terminal Layout and Connection (Cont'd)
OPTICAL ENCODER 02mm2

! P
BLUE'

WHITE/BLUE

I   YELLOW I I P  I
IWHITE/YELLOW I  T

GREEN I *  I
WHITE/GREEN I  *  1

p 1
ORANGE I I  I

WHITE/ORANGE I f  I

PURPLE I  I
WHITE/PURPLE

BLACK

GREEN/YELLOW

„ )
CABLE
DP8409123

SERVOPACK

PB
*PB

PC
*PC

PU
CPU

 P V
*  PV

 P W
* P W

PHASE A

PHASE B

PHASE C

OUTPUT
LINE DRIVER
MC3487 t

PG5V
PGOV

PAO1 P

LINE
RECEIVER
MC3486 t

02mm2

+ 4 _
Twisted shielded cable

t  Made by Texas Instruments Inc

Note Connector  specifications of optical encoders are as follows
Connector—Type MS3102A20-29P (Receptacle)
Accessory (not attached) — Type MS3108B20-29S (Angle plug)

Type MS3057-12A (Cable clamp)

Fig 5  5  So ldered  Type Connector 2CN Connection and 1CN Output Processing
(When using Connection Cable DP8409123)

OPTICAL ENCODER 0 2 m m 2  S E R V O P A C K

P

OUTPUT
LINE DRIVER
MC3487 t

41—CABLE  T w i s t e d  shielded cable

LINE
RECEIVER
MC34B6t

DE8400093

Note

t Made by Texas Instruments Inc

Connector specifications of  optical encoder are as follows
Connector —Type MS3102A20-29P (Receptacle)
Accessory (not attached)—Type  MS3108E120-29S (Angle plug)

Type MS3057-12A (Cable clamp)

Fig 5  6  Cau lk ing  Type Connector 2CN Connection and 1CN Output Processing
(When using Connection Cable DE8d100093)
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6. OPERATION

1MCCB

main c i r c u i t  p o w e r  i s  t u r n e d  ON ( r e c h a r g i n g
t ime: 0 . 2 s ) .  I f  t h e  p o w e r  i s  t u r n e d  O N  a n d
o f f  f r e q u e n t l y ,  t h e  r e c h a r g i n g - c u r r e n t  l i m i t
r e s i s t o r  m a y  b e  d e g r a d e d  a n d  a  m a l f u n c t i o n
may o c c u r .  W h e n  t h e  m o t o r  s t a r t s ,  t u r n  O N
the s p e e d  r e f e r e n c e  a n d  t u r n  i t  O F F  w h e n  t h e

POWER OFFPOWER ON 5Ry 1 M C

1MC 1 M C
1SUP

— . 0 motor s t o p s .  D o  n o t  t u r n  t h e  p o w e r  O N orSERVOPACK
OFF.

5Ry -38
24VDC+ (SERVO ALARM) • Before  power O N  o r  O F F ,  t u r n  O F F  t h e

Servo ON" switch to  avoid t roubles a t  t r a n -
sient state .

6.  1 P O W E R  ON A N D  OFF

A r r a n g e  t h e  s e q u e n c e  s o  t h a t  t h e  p o w e r  i s
s imu l taneous ly  s u p p l i e d  t o  t h e  m a i n  c i r c u i t  ( R ,
T)  a n d  t h e  c o n t r o l  c i r c u i t  ( r , t ) ,  o r  s u p p l i e d  t o
the c o n t r o l  c i r c u i t  f i r s t ,  t h e n  t h e  m a i n  c i r c u i t
(F igs .6 .1  a n d  6 . 2 ) .

1MCCB

SINGLE-PHASE
200 TO 230VAC
(50/60Hz)

Fig 6  1 Connection Example for
Simultaneous Control Power ON/OFF
(When using AC Servomotor for 200V)

SINGLE-PHASE
200 TO 230VAC
(50/60 Hz)

Precaut ions f o r  c o n n e c t i o n s
( in  F i g s . 6 . 1  a n d  6 . 2 )

Make s e q u e n c e  t o  a s s u r e  t h a t  t h e  m a i n - c i r c u i t
power  w i l l  b e  c u t  o f f  b y  a  s e r v o  a l a r m  s i g n a l .

I f  t h e  c o n t r o l  c i r c u i t  i s  t u r n e d  O F F,  t h e  LED
ind i ca t i ng  t h e  k i n d  o f  s e r v o  a la rm a lso g o e s
O F F.

When p o w e r  i s  s u p p l i e d  t o  t h e  p o w e r  O N / O F F
sequence s h o w n  i n  F i g . 6 . 1 ,  t h e  n o r m a l  s i g n a l
is s e t  ( 5 R y  i s  t u r n e d  ON) i n  t h e  c o n t r o l  c i r -
cu i t  a f t e r  a  max imum d e l a y  o f  1  s e c o n d .

When t h e  p o w e r  i s  t u r n e d  O N ,  a  s e r v o
alarm s i g n a l  c o n t i n u e s  f o r  approx imate ly  1
second (normal ly  200 to  300 ms) t o  i n i t i a l i z e
i h '  S E R V O PA C K .

Hold t h e  m a i n - c i r c u i t  p o w e r  O N  s i g n a l  f o r
approx ima te l y  1  s e c o n d .  H o w e v e r ,  t h i s  i s  u n -
necessary  i n  t h e  s e q u e n c e  i n  F i g  . 6 . ,  b e c a u s e
the c o n t r o l  p o w e r  i s  a l w a y s  t u r n e d  O N .

Since SERVOPACK i s  o f  a  c a p a c i t o r  i n p u t  t y p e ,
la rge  r e c h a r g i n g  c u r r e n t  f l o w s  w h e n  t h e

1SUP, 2SUP Surge  suppressor CR50500BA
or equivalent (made by Okaya
Electric Industries Co , Ltd )

10 Flywheel diode (to prevent spike of 5Ry)

Fig 6  2  Connection Example for
Main-circuit Power ON/OFF

(When using AC Servomotor for 200V)

A r r a n g e  t h e  s e q u e n c e  s o  t h a t  t h e  p o w e r  i s
s imu l taneous ly  c u t  ( i n c l u d i n g  m o m e n t a r y  p o w e r
fa i l u re )  ( F i g . 6 . 1 ) ,  o r  t h e  p o w e r  t o  t h e  m a i n
c i r c u i t  i s  c u t  f i r s t ,  t h e n  t h e  c o n t r o l  c i r c u i t
( F i g . 6 . 2 ) .  T h e  o r d e r  i s  t h e  r e v e r s e  o f  t h e
power  O N  s e q u e n c e .
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6 . 2  S P E E D  REFERENCE

6 2  1 S p e e d  Reference Circuit

From t h e  SERVOPACK b u i l t - i n  c o n t r o l  p o w e r ( 1 C N -
® ,  0 ) :  + 1 2 V ,  1 C N - © ,  ® ,  © ,  0 :  O V ,

1CN- ,  :  - 1 2 V )  o r  t h e  e x t e r n a l  p o w e r ,  t h e
speed r e f e r e n c e  v o l t a g e  i s  g i v e n  t o  1 C N -  a n d

or  t o  1 C N -  a n d  J .  W h e n  t h e  SERVOPACK
b u i l t - i n  c o n t r o l  p o w e r  i s  u s e d ,  t h e  m o t o r  speed
f luc tua tes  i n  t h e  r a n g e  o f  ±-2$ o f  t h e  speed  s e t
va lue .

The method f o r  g i v i n g  speed r e f e r e n c e  vo l tage
is d e s c r i b e d  b e l o w.

(1) F o r  a c c u r a t e ( i n c h i n g )  s p e e d  s e t t i n g

12V

25HP-1013 type Mu l t i p l e -rotation type, wire wound variable resis-
tor (with dial MD10-30134) made by Sakae Tsushin Inc

(a) When Multiple-rotation Type,
Wire Wound Variable Resistor is used

1 MI (4-W OR OVER) 1 8 kft (-4 W OR OVER)

3  ( F O R  L O W  SPEED)

12V

-12 11 -141•

13

RV3OYN type Carbon-film variable resistor made by Tokyo Cosmos
Electric

Low-and high-speed relays R e e d  relay (SRF-B, SRG-B) made by
Nippon Electric or  equivalent, or low-level relay (G2A-432) made by
OMRON or equivalent

Note W h e n  a  carbon resistor is used, a  great residual resistance
remains, and so  the speed contro l  range becomes approximately
500 1

(b) When Carbon Variable Resistor is used

*Parentheses are for auxiliary input

Fig 6  3  Method  for Giving
Speed Reference Voltage

(for Accurate Speed Setting)

(2) F o r  r e l a t i v e l y  r o u g h  speed  s e t t i n g

1.8 ( 4  W OR OVER)

TYPE RV 3 O Y N  3
OR E Q U I VA L E N T

12 V L

SERVOPACK

-12(1-141*

-13(1-151•

*  Parentheses are for auxiliary input
Note W h e n  a  carbon resistor is  used, a  great residual resistance
remains, and so the speed control range becomes about 500 1

Fig 6  4  Me thod  for Giving Speed Reference Voltage
(for relatively Rough Speed Setting

as compared with Fig 6  3)

6 2  2  S t o p  Reference Circui t
When commanding a  s t o p ,  d o  n o t  open  t h e  speed
reference c i r c u i t  ( 1 C N -  o r  1 C N -  ) ,  b u t  s e t
to 0  V.

1 8 MI
( O R  OVER)

I T Y P E  ESHP 1 0 B
1 2  V  O R  E O J I VA L E N T

2 k f l

(a) When Multiple-rotation Type,
Wire Wound Variable Resistor is used

1 8 MI R U N  (ON)
(+W OR OVER) STOP (OFF)

SERVOPACK

1 2 V: TYPE RV 3 O Y N
OR E Q U I VA L E N T

2 k))
1-12 (1 -14)•

(b) When Carbon Variable Resistor is used
*Parentheses are for auxiliary input

Fig 6  5  M e t h o d  for Giving Stop Reference

6 2  3  Hand l ing  of  Speed Reference Input Termina l

The unused  te rm ina l s ,  o u t  o f  t he  speed r e f e r e n c e
terminals 1 C N -  0 ,  OD  a n d  t h e  a u x i l i a r y  i n p u t
terminals 1 C N - ® ,  t  m u s t  b e  s h o r t - c i r c u i t e d .

6. 2 4  Aux i l ia ry  Input Circui t  ( ±  2  to ±  1 0  V)
A u x i l i a r y  i n p u t  c i r c u i t  i s  u s e d  f o r  a p p l i c a t i o n  a t
ra ted r e f e r e n c e  v o l t a g e  o t h e r  t h a n  ± 6 V.

Ad jus tment  p r o c e d u r e s

Between 1 C N -  ( 3  a n d  (  ©  i s  O V ) ,  i n p u t
the v o l t a g e  t o  b e  u s e d  t o  s e t  t h e  r a t e d  s p e e d ,
and a d j u s t  t h e  p o t e n t i o m e t e r  ( I N - B  s o  t h a t  t h e
ra ted  s p e e d  i s  a c h i e v e d .

When combined  w i t h  Yaskawa  P o s i t i o n p a c k  i n
pos i t i on ing  system d r i v e ,  a u x i l i a r y  i n p u t  te rm ina ls
are n o r m a l l y  u s e d  a s  s p e e d  r e f e r e n c e  i n p u t .  I n
th is  case ,  p o s i t i o n i n g  l o o p  ga in  i s  a d j u s t e d  w i t h
the p o t e n t i o m e t e r  1 V R  I N - B  I. F o r  a d j u s t m e n t ,
be s u r e  t o  r e f e r  t o  P o s i t i o n p a c k  i n s t r u c t i o n
manuals.
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6. 3 EXTERNAL CURRENT LIMIT REFERENCE
CIRCUIT [P-CL, N-CL]

Current  can be limited f r o m  the outside
as within SERVOPACK. T h e  external
limit is used fo r  the following cases:

To p r o t e c t  t h e  moto r  f r o m  over load  c u r r e n t
when a n  abnormal  l o a d  l o c k  o c c u r s  i n  t h e
load.

• To  change t h e  c u r r e n t  l i m i t  va lue  according
to the externa l  sequence.

The c u r r e n t  c a n  b e  l im i ted  b y  m u l t i -stage
setting b y  t h e  u s e  o f  r e l a y s  (F ig .6 .6 ) .  T h e
same e f f e c t  can  b e  ob ta ined  b y  g i v i n g  vo l tage
signals making analog change.

CONSTANTt
VOLTAGE ,
SUPPLY

as well
current

SERVOPACK
-44

Relay Low- leve l  relay type G2A-432A made by OMRON

Fig 6  6 Mult i-stage Switching of
Current Value at Forward Side

6 3  1 Method for Giving External Current
Limit Reference
Forward c u r r e n t  a n d  r e v e r s e  c u r r e n t  c a n  b e
controlled independent ly.  T h e  f o r w a r d  c u r r e n t
can b e  cont ro l led  b y  g i v i n g  a  reverse  vo l tage
(0 to  -9 .0  V) between SERVOPACK terminals 1CN-
0  a n d  ©  ;  t h e  reverse c u r r e n t  can be  con-
trolled b y  a  f o r w a r d  vo l t age  ( 0  t o  + 9 . 0  V )
between terminals 1CN - 8  a n d  Q

The re la t i on  between t h e  r a t e d  c u r r e n t  o f
the motor and  cu r ren t  l im i t  values i s  ra ted c u r -
rent a t  3 . 0  V f o r  applicable mo to r.  T h e  power
supply must use an in ternal  resistance less than
2k G. T h e  i n p u t  resistance a t  SERVOPACK side
must be  g rea te r  than  5 k n .  W h e n  externa l  c u r -
rent  i s  n o t  res t r i c ted ,  contac ts  between t e r m i -
nals 1 C N  - ( 3  a n d  0  a n d  between 1CN -
and Q  a r e  opened.

6 3. 2 Set Voltage and Current Limit Values
The re lat ionship  between s e t  vol tages o f  0  t o
±9.0 V a n d  c u r r e n t  l i m i t  va lues a r e  shown i n
Fig. 6 . 7 .

CONTINUOUS
CURRENT

RATIO
(%)

300

200

100

O (APPROX \ -3 - 6k -06V )
SET VOLTAGE (V)

(a) Current Limit at Forward Side

300

CONTINUOUS 200
CURRENT

RATIO
(%)

100

-9

O (APPROX\  3  6
\  —06V I

SET VOLTAGE (V)

(b) Current Limit at Reverse Side

9

Note I f  setting value exceeds max output current value of servopock.
max output current value becomes saturation value

Fig 6  7 Se t  Voltage and Current Limit Values

6 3  3  Current Limit when Motor is Locked
When l o c k i n g  a  mo to r  b y  a p p l y i n g  a  c u r r e n t
limit, determine a  c u r r e n t  l im i t  va lue  less t h a n
the r a t e d  cu r ren t  o f  the motor.  I f  t he  load condi-
tion requires a  cu r ren t  l imi t  exceeding the  ra ted
motor, cu r ren t ,  r e f e r  to Par.  6 .5 (3 ) ,  " O v e r l o a d
detection level" and make s u r e  t o  u n l o c k  t h e
motor before reaching the t r i p  level.

Note t h a t  when  t h e  speed reference vo l tage
is less than  tens o r  so mil l ivol ts(affected by set-
ting o f  G A I N  [LOOP ) ,  t h e  mo to r  l o c k  c u r r e n t
sometimes pu lsa tes .  I f  t h i s  i s  n o t  des i rab le ,
the c u r r e n t  pu lsa t ion  c a n  b e  removed b y  i n -
creasing the  speed reference vol tage.

— 23 —



6 . 4  C O N F I G U R AT I O N  O F  I / O  CIRCUIT  T h e  P - O T  a n d  N - O T  o p e r a t i o n  s p e c i f i c a t i o n
is a s  f o l l o w s :

Side P Power-
ON TR

Side N Power-
ON TR

Operable
Direction Display

Dunng P-OT Base cut off Power on Side N I T
Dunng N-OT Power on Base cut off Side P n

For  p r o p o r t i o n a l  d r i v e ,  o v e r t r a v e l ,  s e r v o  O N ,
alarm r e s e t ,  s e r v o  a l a r m  o u t p u t ,  c u r r e n t  l i m i t
detec t ion o u t p u t ,  T G  O N ,  s e r v o  r e a d y  o u t p u t ,
e t c . ,  e a c h  I / O  c i r c u i t  i s  a  n o n c o n t a c t  c i r c u i t
i nsu la ted  w i t h  o p t i c a l  c o u p l e r s .  T h e  e x t e r n a l
c i r c u i t ,  t h e r e f o r e ,  m u s t  b e  c o n s t r u c t e d  w i t h  t h e
spec i f ied  v o l t a g e  a n d  c u r r e n t .

6 4 1 Input Circuit
There  a r e  f i v e  i n p u t  s i g n a l s :  S e r v o  O N ,  p r o -
po r t i ona l  d r i v e  r e f e r e n c e ,  f o r w a r d / r e v e r s e
o v e r t r a v e l  p r o t e c t i o n ,  a l a r m  r e s e t .  C o n s t r u c t
the i n p u t  c i r c u i t  u s i n g  2 4  V  p o w e r  s u p p l y
( F i g . 6 . 8 ) .  T y p i c a l  c i r c u i t s  a r e  s h o w n  i n
Fig .5 .4 .

NOTE

The user must provide the 24 V power supply
24VDC ±1V, 20mA or more (approx 5mA/circuit)

+24V

OV

OPTICAL
COUPLER

APPROX 5mA

Fig 6  8  Conf igurat ion of  I/O Circuit

(1)  P r o p o r t i o n a l  D r i v e  R e f e r e n c e  [ P - C O N ]

I f  a  p o s i t i o n  l o o p  i s  n o t  s e t  f o r  p o s i t i o n i n g ,  a n d
a f t e r  c o m p l e t i o n  o f  p o s i t i o n i n g ,  h a s  b e e n  l e f t
f o r  q u i t e  a  l o n g  t i m e ,  t h e  p o s i t i o n e d  p o i n t  m a y
have m o v e d  d u e  t o  p r e a m p l i f i e r  d r i f t .  T o  a v o i d
th i s ,  s w i t c h  t h e  s p e e d  a m p l i f i e r  f r o m  P I  d r i v e
t o  P  d r i v e  a f t e r  t h e  p o s i t i o n i n g  a n d  t h e  l o o p
gain i n  t h e  c o n t r o l  s y s t e m s  d r o p s  a n d  t h e  d r i f t
decreases.  W i t h  s e v e r a l  p e r c e n t  o f  f r i c t i o n
load,  t h e  m o t o r  s t o p s  c o m p l e t e l y.

(2) F o r w a r d  a n d  r e v e r s e  r u n n i n g  p r o h i b i t
[P- O T,  N - O T ]

These c i r c u i t s  p r o h i b i t  m o t o r  d r i v e  i n  f o r w a r d
ro ta t i on  ( c o u n t e r c l o c k w i s e  r o t a t i o n  v i e w e d  f r o m
the l o a d  c o u p l i n g  s i d e )  a n d  i n  r e v e r s e  r o t a t i o n .

B y  i n p u t t i n g  t h e  P - O T  o r  N - O T  s i g n a l ,  t h e
c i r c u i t  s t o p s  d r i v e  o f  t h e  r o t a t i n g  m o t o r  a n d
energ izes  t h e  b u i l t - i n  d y n a m i c  b r a k e  t o  s t o p  t h e
moto r.  A f t e r  s t o p p i n g ,  t h e  m o t o r  c a n  b e  o p e r -
ated o n l y  i n  a  r e s e t t i n g  d i r e c t i o n .  H o w e v e r ,
d r i v e  i s  n o t  p o s s i b l e  o n  t h e  i n s t r u c t i o n  t o  o p e r -
ate t o  t h e  O T  s i d e .

Note O p e r a t i o n  in a reverse direction is possible for both sides P and
N after cutting off the base and releasing DB during DB operation after
P/N-OT

NOTE
When the overtravel prevention circuit is not used,
connect 1 C N - l j  and ®  to the 0  V terminal o f  the
external 24 V power supply

(3) S e r v o  O N  [ S - O N ]

Th is  c i r c u i t  i s  u s e d  t o  t u r n  o n  t h e  main- c i r c u i t
power- d r i v e  c i r c u i t  o f  t h e  SERVOPACK . W h e n
the s i g n a l  o f  t h e  c i r c u i t  i s  n o t  i n p u t  ( S e r v o  OFF
s ta te ) ,  t h e  mo to r  canno t  be  d r i v e n .  I f  t h i s  s i g -
nal i s  a p p l i e d  d u r i n g  m o t o r  r u n n i n g ,  t h e  m o t o r
wi l l  coas t  t o  s t o p .

NOTE
Before turning power ON or OFF, turn OFF the "Servo-
ON" switch to avoid troubles resulting from transient
current

(4) A l a r m  r e s e t  [ A L M - R S T ]

Th i s  i s  t h e  i n p u t  t o  r e s e t  a  s e r v o  a l a r m  s t a t e
o t h e r  t han  t h e  o v e r c u r r e n t  a l a r m  ( D i s p l a y   1. ) .

T u r n  OFF c o n t r o l  p o w e r  t e m p o r a r i l y  t o  r e s e t
the s e r v o  a l a r m  i f  a n  o v e r c u r r e n t  a l a r m
occu rs .

1.

6 4  2  Ou tpu t  Circuit

There  a r e  f o u r  o u t p u t  s i g n a l s :  C u r r e n t  l i m i t
de tec t ion ,  T G  O N ,  S e r v o  a l a r m ,  S e r v o  r e a d y .

These o u t p u t  c i r c u i t s  a r e  n o n - c o n t a c t ,  e m -
p loy i ng  t r a n s i s t o r s .  V o l t a g e  a n d  c u r r e n t  s p e c i -
f ica t ions a r e :

App l ied  Vo l t a g e ( V m a x )  g  30 V

Conduc t ion  C u r r e n t  ( I p )  g  50 m A

NOTE
The output circuit requires a separate power supply
It i s  recommended t o  use the same 2 4  V power
supply used for the input circuit (Fig. 6. 9)

24 V +-1- -T

OUTPUT
RELAYL:

FLY-WHE EL DIODE

ip

Servopack O P T I C A L
COUPLER

TRANSISTOR

Fig 6  9  Output  Circuit

• CURRENT
LIMIT OUTPUT

• TG ON
• SERVO

ALARM
• SERVO

READY
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6 4 3 Optical Encoder (PG) Output Circuit
[PAO, *PAO, PBO, *PBO, PCO, *PC0)
Phases A ,  B ,  a n d  C  (or iginal  po in t )  signals f o r
the opt ical  encoder, PG are  ou tpu t .

Use t h e s e  s i g n a l s  a s  pos i t i on ing  s i g n a l s .
The outpu t  s ignal  specifications a re  as fol lows:

SW2* Ot 1 2 3 4 5 6 7 8 9 A B C I D E F
Pulse Frequency
Dividing Ratio 1/1 1/2 1/3 1/4 1/5 1/6 1/10 1/12 1/15 1/20 1/30 2/3 2/5 — — —

(1) Signal  form
• Two-phase p u l s e  w i t h  9 0 °  p u l s e  d i f f e rence

(phases A  and  B )
• Or ig ina l  po in t  pulse(phase C )

(2) Oupu t  c i r cu i t  and receiver  c i r cu i t
Two types  o f  ou tpu t  c i r cu i t s  are  prov ided:  l i n e
dr iver  o u t p u t  a n d  o p e n  c o l l e c t o r  o u t p u t .
Fig.6.10 shows an example o f  l ine d r i v e r  ou tpu t .

PHASE A

PHASE B

PHASE C

- - L
--r—.

1 - 4  (PHA)
OPEN COLLECTOR OUTPUT

1-370' (PHB) 3 0 V D C ,  SINK CURRENT
1-21% (PHC) 2 0 m A  or below

V

1-330
1-34%

1-350

1-36%

1-190

1-200

OUTPUT
LINE DRIVER
M C 3 4 8 F

1-1
-20

, 3 ;

Servopack

i:

I - - -  + 5 V

R 2

R 6

tril 7

R 10

:  9

'1

116 4  1  IC

(1 IC-1/4)

(1 IC-2/4)

(1 IC-3/4)

, -  PHASE A

• -  PHASE B

. -  PHASE C
LINE RECEIVER
MC3486t
TERMINATING
RESISTANCE(R)

OV 2 2 0  TO 4700
CHOKE COIL

b8
+ 5 V  smo----/-"'"'"0T1-0---mG

I c I  CAPAMOR

I____  O V
RECEIVER CIRCUIT
(SUPPLIED BY CUSTOMER)

tr1) T w i s t e d  cable

tiMade by Texas Instruments Inc

Fig 6  10 Output Circuit and Receiver Circuit

+ 5 V

OV

(3) Outpu t  phase

PHASE F O R W A R D  RUNNING
A —  A

PHASE -1_
B

PHASE
C —

PHASE R E V E R S E  RUNNING

)-- (90 '  1 - 1 9 0 '
PHASE

B

I P H A S EC

Note Phase  C (original point pulse) is synchronized with phase A

Fig 6  11 Output Phase

t

(4) Pulse resolut ion
The pu lse  f requency  o f  t h e  PG can  b e  f u r t h e r
divided b y  us ing  t h e  d i v i de r  i n  t h e  SERVOPACK.
The p h a s e  r e l a t i o n  i s  t h e  s a m e  a s  i n  ( 3 ) ,
above. S e t  t h e  p u l s e  f r equency  d i v i d i n g  r a t i o
according t o  Table  6 .1 .  F i g .  6 .12 shows the  o p -
tical encoder ou tpu t  waveform under  t he  d i v i d -
ing pulse f requency.

(ORIGINAL POINT)
PHASE C

PHASE A

PHASE B

PHASE A

PHASE B

PHASE A

PHASE B

Fig 6  12 Output Waveform of
Optical Encoder

Table 6  1 Set t ing  of PG Pulse Frequency Dividing Ratio

1  PULSEFREQUENCY
DIVIDING
RATIO 1 /1

I
I

PULSE
FREQUENCY
DIVIDING
RATIO 1 / 2

PULSE
FREQUENCY
DIVIDING
RATIO 1 / 3

• Hexadecimal digital swi tch
t Initial setting



6. 5  P R O T E C T I V E  CIRCUIT

Trouble Detection

Overcurrent Overcurrent flow in the main circuit
(at 1 2 times min inst  max current I

Circuit Protector
Trip Circuit protector tripped

Regeneration
Trouble

Regenerative circuit not activated in
SERVOPACK
• For 200V o n l y  200 to 700W
• For 100V o n l y  100 to 300W

Overvoltage
Excessively high DC volatge in the main
circuit
• For 200V a p p r o x  420V
• For 100V a p p r o x  220V

Overspeed Excessively large speed reference input

Voltage Drop
Low DC voltage in the main circuit after
power ON
• For 200V a p p r o x  150V
• For 100V a p p r o x  75V

Overload Overload condition of motor and
SERVOPACK

A/D Error Element error on the printed circuit
board of SERVOPACK

Overrun Prevention Wrong wiring of motor circuit or PG
signal line

CPU Error Any error of CPU

SERVOPACK p r o v i d e s  f u n t i o n s  t o  p r o t e c t  t h e
body  a n d  m o t o r  f r o m  m a l f u n c t i o n s .

(1) D y n a m i c  b r a k e  f u n c t i o n

Servopack  i n c o r p o r a t e s  a  d y n a m i c  b r a k e  f o r
emergency  s t o p .  T h i s  b r a k e  o p e r a t e s  w h e n :

• A l a r m  ( f a u l t  d e t e c t i o n )  o c c u r s .

• S e r v o  O N  command i s  o p e n e d .

Main p o w e r  s u p p l y  i s  t u r n e d  O F F.

D u r i n g  d e c e l e r a t i o n  a t  P / N  o v e r t r a v e l

(2) T r o u b l e  d e t e c t i n g  f u n c t i o n s

Table 6  2  T r o u b l e  Detecting Functions

(3) O v e r l o a d  ( O L )  d e t e c t i o n  l e v e l

F ig .  6 . 1 3  s h o w s  t h e  s e t t i n g  o f  ove r load  de tec t i on
leve l  a t  100% r a t e d  mo to r  c u r r e n t .  F o r  r a t e d  c u r -
r e n t  200% o r  mo re ,  t h e  h i g h e r  t h e  mo to r  s p e e d  i s ,
the  q u i c k e r  t h e  m o t o r  r e s p o n c e  t o  t h e  s a m e
over load .

1000

100

°PIRATING
TIME
(s)

10

N-3000 limn
(AT RATED \
SPEED )

0 7100 200 3 0 0
MOTOR RATED CURRENT (16)

Fig 6  13 Over loa rd  Characteristics

(4) S e r v o  a l a r m  o u t p u t  [ A L M + ,  A L M - ]
I f  a n y  t r o u b l e  d e t e c t i o n  c i r c u i t s  i n  Ta b l e  6 . 2
func t i ons ,  t h e  p o w e r  d r i v e  c i r c u i t  i n  t h e
SERVOPACK goes  o f f ,  7 - segmen t  L E D s  i n d i c a t e
the o p e r a t i o n  c o n d i t i o n  a n d  a  s e r v o  a l a r m  s i g n a l
is o u t p u t .

The a l a r m  c o d e s  a r e  a l s o  o u t p u t  t o  t h e  e x -
te rna l  t h r o u g h  o p e n  c o l l e c t o r  o u t p u t  c i r c u i t s  o f
AL01 t o  A L 0 3 .  S e e  Ta b l e  6 . 4 .

(5) P r o t e c t i v e  c i r c u i t  o p e r a t i o n

An a l a r m  s i g n a l  i n d i c a t e s  s o m e  t r o u b l e .  C h e c k
the c a u s e  a n d  c o r r e c t  t h e  t r o u b l e ,  a n d  r e s t a r t
the o p e r a t i o n .  B e f o r e  c h e c k i n g  t h e  c a u s e ,  t u r n
OFF the  power  t o  t h e  m a i n  c i r c u i t  t o  a v o i d  d a n -
ge r.  A p p l y  t h e  s e q u e n c e  s o  t h a t  t h e  a l a r m  s i g -
nal t u r n s  OFF o n l y  t h e  m a i n  c i r c u i t (  ®  ,  t  )  , a s
shown i n  F i g s .  6 . 1  a n d  6 . 2 .  T h i s  a l l o w s  r a p i d
reac t ion  i n  t h e  e v e n t  o f  a  m a l f u n c t i o h .

I f  t h e  p o w e r  t o  t h e  c o n t r o l  c i r c u i t  (  0  ,
is s imu l taneous l y  t u r n e d  O F F,  t h i s  a lso  t u r n s
OFF t h e  LED i n  t h e  SERVOPACK i n d i c a t i n g  t h e
cause o f  t h e  a la rm s i g n a l .

CAUTION

When an alarm signal cuts off only the main circuit,
set the speed reference to 0 V before supplying power
to the main circuit to resume the operation

(6) R e s e t t i n g  s e r v o  a l a r m

To  r e s e t  t h e  s e r v o  a l a r m ,  t u r n  O N  t h e  a l a r m
reset  ( A L M - R S T )  s i g n a l  o f  i n p u t  s i g n a l ,  o r  t u r n
OFF t h e  c o n t r o l  p o w e r  s u p p l y  o n c e .

I f  E r ]  o r  E  i s  o n  ( S E R V O P A C K  i s  o v e r
loaded) ,  t h e  r e s e t  a la rm i s  n o t  i m m e d i a t e  a n d
occurs  a  few  m inu tes  l a t e r .
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6 . 6  L E D  INDICATION

Status of SERVOPACK Indication

Control Power Applied Any indications
is lit

of 7-segment LED

Main Power Applied inside MCCB is litMAIN L E D
Base Current Interrupted

7-segment
LED

-  i s  lit

Current Conducting
(Normal Operation) is lit

P Side Overtravel IQ 1 is lit
N Side Overtravel I n I is lit

SpecificationsDisplay
(LED)

Code
No

Output
1

Output
2

Output
3 SVALM

Normal II - I 8 x x x 0

OC ' , 1 0 X X X

MCCB 2 2 x 0 x x

RG 3 3 0 0 x x

OV 4 4 X X 0 x

OS 151
5 0 x 0 x

PG rC-

UV S 6 x Q 0 x

OL 'I 7 0 0 0 x

CPU _
0 x x X X

A/D b

LED M A I N  i n c o r p o r a t e d  c i r c u i t  p r o t e c t o r  a n d
7-segmen t  LED s h o w  s t a t u s  o f  SERVOPACK a n d
alarm.

Table 6  3  L E D  Status Indications

Table 6  4  A l a r m  Display and Alarm Output Code
(SVALM and 3 -bit Output)

0  O u t p u t  transistor is turned ON
X O u t p u t  transistor is turned OFF

6 . 7  P R E C A U T I O N S  FOR APPLICATION

6 7  1 M i n u s  Load
The m o t o r  i s  r o t a t e d  b y  t h e  l o a d ;  i t  i s  i m p o s s i -
ble t o  a p p l y  b r a k e ( r e g e n e r a t i v e  b r a k e )  a g a i n s t
t h i s  r o t a t i o n  a n d  ach ieve  c o n t i n u o u s  r u n n i n g .

Example: D r i v i n g  a  m o t o r  t o  l o w e r  o b j e c t s
(w i t h  n o  c o u n t e r w e i g h t )

Since SERVOPACK h a s  t h e  r e g e n e r a t i v e  b r a k e
capab i l i t y  o f  s h o r t  t ime ( c o r r e s p o n d i n g  t o  t h e
motor  s t o p p i n g  t i m e ) ,  f o r  app l i ca t i on  t o  a  minus
load,  c o n t a c t  y o u r  YA S K AWA r e p r e s e n t a t i v e .

6 7  2  Load  Inert ia JL (GDO

The a l lowable  l oad  i n e r t i a  JL ( G M  c o n v e r t e d  t o  t h e
motor s h a f t  m u s t  b e  w i t h i n  t e n  t i m e s  t h e  i n e r t i a
o f  t h e  app l i cab le  A C  SERVOMOTOR.  I f  t h e  a l l ow-
able i n e r t i a  i s  exceeded ,  a n  o v e r v o l t a g e  a larm may
be g i v e n  d u r i n g  dece le ra t i on .  I f  t h i s  o c c u r s ,
take t h e  f o l l o w i n g  ac t i ons :

• R e d u c e  t h e  c u r r e n t  l i m i t .

• S l o w  d o w n  t h e  d e c e l e r a t i o n  c u r v e .
• Dec rease  t h e  max imum s p e e d .

For d e t a i l s ,  c o n t a c t  y o u r  YA S K AWA r e p r e s e n -
ta t i ve .

6 7  3  H i g h  Vol tage Line

I f  t h e  s u p p l y  v o l t a g e  i s  4 0 0 / 4 4 0  V,  t h e  v o l t a g e
must  b e  d r o p p e d ,  t h r e e - p h a s e  4 0 0 / 4 4 0 V  t o
s ing le -phase  2 0 0  V  o r  1 0 0  V  b y  u s i n g  a  p o w e r
t r a n s f o r m e r.  T a b l e  6 . 6  s h o w s  t h e  t r a n s f o r m e r
select ion.  C o n n e c t i o n  s h o u l d  b e  m a d e  s o  t h a t
the p o w e r  i s  s u p p l i e d  a n d  c u t  t h r o u g h  t h e  p r i -
mary  ( o r  s e c o n d a r y )  s i d e  o f  t h e  t r a n s f o r m e r .

6. 8  P R E C A U T I O N S  OF OPERATION

6 8  1 N o i s e  Control

SERVOFACK u s e s  i s  a  p o w e r  t r a n s i s t o r  i n  t h e
main c i r c u i t .  W h e n  t h e s e d  t r a n s i s t o r s  a r e
sw i t ched ,  t h e  e f f e c t  o f  l - o r  —d:= ( sw i t ch ing  n o i s e )
may somet imes o c c u r  d e p e n d i n g  o n  t h e  w i r i n g  o r
g r o u n d i n g  m e t h o d .

The SERVOPACK i n c o r p o r a t e s  C P U .
qu i res  w i r i n g  a n d  t r e a t m e n t  t o  p r e v e n t
t e r f e rence .  T o  r e d u c e  s w i t c h i n g  n o i s e
as p o s s i b l e ,  t h e  r e c o m m e n d e d  m e t h o d
and g r o u n d i n g  i s  s h o w n  i n  F i g .  6 . 1 4 .

(1) G r o u n d i n g  m e t h o d  ( F i g .  6 . 1 4 )
Motor f r a m e  g r o u n d i n g

When t h e  m o t o r  i s  a t  t h e  m a c h i n e  s i d e  a n d
dg r o u n d e d  t h r o u g h  t h e  f r a m e ,  C f  c u r r e n t

f lows f r o m  t h e  PWM p o w e r  t h r o u g h  t h e  f l o a t -
i ng -  c a p a c i t y  o f -  t h e  m o t o r .  T o  p r e v e n t  t h i s
e f fec t  o f  c u r r e n t ,  m o t o r  g r o u n d  t e r m i n a l  0
(motor  f r a m e )  s h o u l d  b e  c o n n e c t e d  t o  t e r m i n a l
,Z of SREVOPACK.  ( Te r m i n a l  8  o f  SERVOPACK
should  b e  d i r e c t l y  g r o u n d e d . )

Th i s  r e -
noise i n -
as m u c h

of  w i r i n g

SERVOPACK SG 0  V
Noise m a y  r e m a i n  i n  t h e  i n p u t  s i g n a l  l i n e ,  s o
make s u r e  t o  g r o u n d  S G  0  V .  W h e n  m o t o r
w i r i n g  i s  c o n t a i n e d  i n  meta l  c o n d u i t s ,  t h e  c o n -
du i ts  a n d  b o x e s  m u s t  b e  g r o u n d e d .  T h e  a b o v e
g r o u n d i n g  u s e s  o n e - p o i n t  g r o u n d i n g .
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6. 8. 1 Noise Control (Coned)

Class SERVOPACK
Type CACR-

Applicable
Noise Filter

Recommended Noise Filter*
Type Specifications

200V(0

50W(0 07HP) SRA5A131' JR
GOOD LF-205A Single-phase

200VAC class, 5A
100W

(0 13HP) SRO1AB1. iR

200W27HP) SRO2AB1: .11
—

;

POOR

141-42

„ , „
'  '(0.40HP)SRO3AB1: :A LF-210A Single-phase

200VAC class, 10A
500W(0.67HP)SRO5AB1: i l l

LF-215A Single-phase
200VAC class, 15A700W (0 93Hp)SRO5AB1i ,RY3

100V

50W(0 07HP) SRA5AB2: iR
LF-205A Single-phase

200VAC class, 5A1 "
(0 13HP)„„„,

SRO1AB2: .R
„
`vv"(0 27HP) SR02AB2 .R LF-210A Single-phase

200VAC class, 10A
300W(0 40HP) SR03AB2 R 1_F-215A Single-phase

200VAC class, 15A

200VAC
OR

100VAC

I P  — Twisted cable

5 m m 2
OR

MORE CASE

■

P

r

1 - 7 O P E R A T I N G  RELAY
SEQUENCE

• USER SIGNAL
GENERATING
CIRCUIT

CASE C A S E
LEAD OF
3 5 mm2 OR MORE

CASE

AVR
GROUND

U
TYPE
CACR-SR

w

2CN

1CN

2 mm2 OR MORE
3 5 m m 2
OR MORE

Notes
1 U s e  wires of 3 5 mm 2 or  more for grounding to the case (preferably flat-woven

copper wire)
2 Connect  line filters observing the precautions as shown in (2) Noise filter installation

(2) N o i s e  f i l t e r  i n s t a l l a t i o n

When n o i s e  f i l t e r s  a r e  i n s t a l l e d  t o  p r e v e n t  n o i s e
f rom t h e  p o w e r  l i n e ,  t h e  b l o c k  t y p e  m u s t  b e
used.  T h e  r e c o m m e n d e d  n o i s e  f i l t e r  i s  s h o w n
i n  Ta b l e  6 . 5 .  T h e  p o w e r  s u p p l y  t o  p e r i p h e r a l s
also needs  n o i s e  f i l t e r .

NOTE
If the noise filter connection is wrong, the effect de-
c r e a s e s  g r e a t l y  O b s e r v i n g  t h e  p r e c a u t i o n s ,  c a r e f u l l y
connect them as shown in Figs 6  15  to 6  18.

Table 6. 5 Recommended Noise Filter

PANEL GROUNDING

ONE POINT GROUNDING

Fig 6  14  Grounding Method

IF

,‘•

(a) S e p a r a t e  t h e  i n p u t  a n d  o u t p u t  l e a d s .  D o  n o t
b u n d l e  o r  r u n  t h e m  i n  t h e  s a m e  d u c t .

BOX

BOX

POOR
SEPARATE CIRCUITS

GOOD

Fig 6  1 5

*Made by Tokln Corp
If noise filter is required, request your Yaskawa representative — 28 —



(b) D o  not  bundle the  g round  lead w i th  the  f i l t e r
output l ine o r  o ther  s ignal  l ines o r  r u n  them
in the same duc t .

Class
Rated

W O )(Hut
SERVOPACK
Type CACR-

Power Capacity*
per SERVOPACKk V

Current Capacrtyt
per SERVOPACKA

200V

50 (0 07) SRA5AB1. R 0 3 5
100 (013) SRO1AB1, :R 0 5 5
200 (0 27) SRO2AB1: .R 0 75 5
300 (040) SR03AB1: R 1 0 10
500 (0 67) SRO5AB1:- IR 1.4 15
700 (0 93) SRO5AB1i ARY3 1 4 15

100V
50 (0.07)SRA5AB2: IR 0 3 5

100 (013) SR01AB2: R 0.5 5
200 0 27) SR02AB2: .::11 0.75 10
300 (0 40) SRO3A132.ill 1 0 15

BOX

POOR

THE G R O U N D  LEAD
GAN BE NEAR
THE I N P U T  L INE

BOX

GOOD

Fig 6  16

(c) Connect the g round  lead s ing ly  t o  the box
or the ground panel.

THICK
SHIELDED A N D
GROUND S H O R T

BOX

*Equipment
POOR BOX

Fig 6  17

GOOD

( d) I f  the contro l  panel contains the  f i l t e r,
connect the  f i l t e r  g r o u n d  and the equipment
ground t o  the  base o f  the contro l  un i t .

CONTROL PANEL

BASE
=

*Equipment BOX

Fig 6  18

6 8. 2 Power Line Protection
The SERVOPACK is operated through the commer-
cial power  l i n e  (200 V o r  100 V) .  T o  p r e v e n t
the p o w e r  l i n e  acc iden ts  d u e  t o  g r o u n d i n g
er ror,  con tac t  e r r o r ,  o r  t o  p ro tec t  t h e  system
from a  f i r e ,  c i r c u i t  b reakers  (MCCB) o r  f u s e s
must b e  ins ta l led  accord ing t o  t h e  number  o f
SERVOPACKS used (Tab le  6 . 6 ) .

A q u i c k -melting f u s e  canno t  b e  u s e d ,  b e -
cause the SERVOPACK uses the capacitor- inpu t
power s u p p l y  a n d  t h e  cha rg ing  c u r r e n t  m i g h t
melt such a  fuse.

Table 6 6  P o w e r  Supply Capacity and
MCCB or Fuse Capacity

*Values at ra ed load
t Interruption charactenstics at 25t 200% 2s or more

700% 0 01s or more
Note For  short-circuit breaker, specity the high-speed type
The time delay type is not applied

6 . 9  APPLICATION

6 9  1 Connection for Reverse Motor Running
If, t h e  machine const ruc t ion  r e q u i r e s  t h a t  t h e
normal f o r w a r d  re fe rence  i s  u s e d  f o r  r e v e r s e
motor runn ing  and  the  normal reverse reference
for forward runn ing,  sho r t  c i rcu i t  across 2CN-1
and 2CN-7 of  connector 2CN f o r  the PG. I n  th is
case, change of  motor and PG connection is  n o t
required. F o r  f o r w a r d  re fe rence ,  f r e q u e n c y
dividing output  from SERVOPACK forwards B -
phase.

2CN-1 (OV OF PG)

2CN-7 (DIR)
Fig 6  19

Note T h e  connection between 2CN-1 and 2CN-7 should be made
in cable side connector (MR-20F or MRP-20F01) as short as possible
If this is not done a n  error may be occur due to noise

6 9  2  Speed and Torque Measurement
When a n  i ns t r umen t  i s  connected  t o  measure
speed a n d  t o r q u e ,  m a k e  t h e  connect ion  a s
shown i n  F i g .  6 . 2 0 ,  u s i n g  a  D C  ammeter o f
± 1mA load at  fullscale voltage (both  swing).

TOPOUE
METER CN-9

SGOV

TOROUE MONITOR

SPEED MONITOR

Fig 6  20 Speed and Torque
Measurement

-±3.0V ±-10%/
100% torque

• Speed monitor output(1CN-10):  ±2 .0V -±5%/
1000 r /min

Instrument: ±1  mA(both swing)  ammeter.
Use ammeter o f  DCF-6 o r
DCF-12N b y  Toyo  Instrument o r
equivalent.

Torque monitor output(1CN-9):
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6 9  2  Speed and To r q u e  Measurement (Cont 'd)

• E x a m p l e :  W h e n  a n  R  S e r i e s  m o t o r  ( r a t e d
speed: 3 0 0 0  r / m i n )  i s  u s e d ,  a n d
speeds a re  t o  b e  measu red  u p  t o  t h e
maximum speed  (4500 r / m i n )  i n  b o t h
d i rec t i ons ,  u s e  ± 9 V  ( b o t h  s w i n g )  D C
vo l tme te r.

6 9  3  Use  of SERVOMOTOR with Holding Magnetic Brake

When SERVOMOTOR w i t h  magnet ic  h o l d i n g  b r a k e  i s
used,  e x e c u t e  t h e  f o l l o w i n g  t i m i n g  f o r  s i g n a l s
ON a n d  O F F .  T h e  m a g n e t i c  h o l d i n g  b r a k e  i s
re leased b y  c u r r e n t  c o n d u c t i o n .

MAGNETIC 1HOLDING
BRAKE

SPEED REFERENCE

ON
OFF O F FBRAKE RELEASED!

01 to02s*......-..,
INPUT

ON
SERVO ON OFF t

MOTOR ROTATION
RUNNING

i /

— 4 1 —
t O F F

-41 - -
t

*Input speed reference after waiting 0 1 to 0 2 second after
the brake release reference has been input

* Apply brake after the motor has stopped completely
(Do not use the brake to declerate the motor )

Note t  shows a delay time greater than the operating time 110ms) of
one relay A f t e r  Servo ON signal is turned ON, the motor will enter
servo lock status after approx 5 0  ms

Fig 6  21 M a g n e t i c  Holding Brake ON-OFF Timing

7. INSTALLATION AND WIRING
7. 1 R E C E I V I N G

Th is  m o t o r  has  b e e n  p u t  t h r o u g h  s t r i n g e n t  t es t s
at t h e  f a c t o r y  b e f o r e  sh ipmen t .  A f t e r  u n p a c k i n g ,
howeve r,  c h e c k  f o r  t h e  f o l l o w i n g .

I t s  namep la te  r a t i n g s  mee t  y o u r  r e q u i r e m e n t s .

• I t  h a s  s u s t a i n e d  n o  damage w h i l e  i n  t r a n s i t .

T h e  o u t p u t  s h a f t  can  b e  h a n d - r o t a t e d  f r e e l y.
Howeve r,  t h e  b r a k e - m o u n t e d  mo to r  does n o t
ro ta te  s i nce  i t  i s  s h i p p e d  w i t h  t h e  s h a f t  l o cked .

• F a s t e n i n g  b o l t s  a n d  sc rews  a r e  n o t  loose.
I f  a n y  p a r t  o f  t h e  mo to r  i s  d a m a g e d  o r  l o s t ,

immediate ly  c o n t a c t  y o u r  YA S K AWA r e p r e s e n t a t i v e
g i v i n g  f u l l  de ta i l s  a n d  nameplate d a t a .

7. 2  INSTALLATION

7 2  1 SERVOMOTOR

AC SERVOMOTOR c a n  b e  i ns ta l l ed  e i t h e r  h o r i z o n -
ta l l y  o r  v e r t i c a l l y.
(1) B e f o r e  m o u n t i n g

Wash o f f  a n t i c o r r o s i v e  p a i n t  o n  s h a f t  e x t e n s i o n
and f l a n g e  s u r f a c e  w i t h  t h i n n e r  b e f o r e  c o n n e c t -
i n g  t h e  m o t o r  t o  t h e  d r i v e n  m a c h i n e .  S e e  F i g .
7 .1 .

ANTICORROSIVE
PAINT

Fig 7  1 An t i co r ros ive
Paint to be Removed

(2) L o c a t i o n

Use t h e  m o t o r  u n d e r  t h e  f o l l o w i n g  c o n d i t i o n s .

Indoors

Free f r o m  c o r r o s i v e  a n d / o r  e x p l o s i v e  gases  o r
l i qu i ds

• A m b i e n t  t e m p e r a t u r e :  0  t o  +40°  C

• C l e a n  a n d  d r y

Access ib le  f o r  i n s p e c t i o n  m a i n t e n a n c e  a n d
cleaning
I f  t h e  A C  SERVOMOTOR i s  s u b j e c t  t o  e x c e s s i v e

water  o r  o i l  d r o p l e t s ,  p r o t e c t  t h e  m o t o r  w i t h  a
cove r.  T h e  m o t o r  c a n  w i t h s t a n d  a  s m a l l  a m o u n t
o f  sp lashed  w a t e r  o r  o i l .
(3) E n v i r o n m e n t a l  c o n d i t i o n s

Ambien t  Te m p e r a t u r e :  0 °  t o  +40°C

Storage Te m p e r a t u r e :  - 2 0 °  t o  +80°C

Humid i t y :  20% t o  80% R H ( n o n - c o n d e n s i n g )

(4) L o a d  c o u p l i n g

Tr u e  a l i g n m e n t  o f  m o t o r  a n d  d r i v e n  m a c h i n e  i s
essent ia l  t o  p r e v e n t  v i b r a t i o n ,  r e d u c e d  b e a r i n g
and c o u p l i n g  l i f e ,  o r  s h a f t  a n d  b e a r i n g  f a i l u r e s .

Use f l e x i b l e  c o u p l i n g  w i t h  d i r e c t  d r i v e .  A l i g n -
ment s h o u l d  b e  made i n  accordance  w i t h  F i g .  7 . 2 .

When m o u n t i n g  c o u p l i n g ,  e a s e  t h e  i m p a c t  o n
the s h a f t  a n d  a v o i d  t h e  e x c e s s i v e  f o r c e  o n  t h e
bear ing  .

® ()Measure the gap between a staight-edge
and coupling halves at  four equidistant
points of the coupling T h e  each reading
should not exceed 0 03 mm

@Align the shafts
@Measure the gap between the coupling

faces at four equidistant points around
the coupling rim with a thickness gage
The maximum variation between any two
readings should not exceed 0  03 mm

F g 7  2  A l i g n m e n t  of Coupling

(5) A l l o w a b l e  b e a r i n g  l o a d

Avo id  b o t h  e x c e s s i v e  t h r u s t  a n d  r a d i a l  l o a d s  t o
the m o t o r  s h a f t .  I f  u n a v o i d a b l e ,  n e v e r  e x c e e d
the v a l u e s  i n  Ta b l e  4 . 1 .

When m o u n t i n g  t h e  g e a r ,  c o u p l i n g  a n d
pu l l ey,  e a s e  t h e  i m p a c t  o n  t h e  s h a f t  a n d  a v o i d
excessive f o r c e  o n  t h e  b e a r i n g .  ( 1 0 G  m a x . )
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7 2 . 2  SERVOPACK

(1) I n s t a l l a t i o n
The  SERVOPACK t y p e  C A C R - S R  EC] AB i s  r a c k -
mounted t y p e .

(2) L o c a t i o n

When i n s t a l l e d  i n  a  p a n e l :
Keep t h e  ambient  tempera tu re  a round  SERVOPACK
at 55°C o r  be low.

• When  i n s t a l l e d  n e a r  a  h e a t  s o u r c e :

External Terminal

\ ' y p  e
CACR

syravl

Rated Currdnt (Effective Current)
200V Class 100V Class

SRA5AB1SRO1AB1SRO2AB1SRO3AB1SRO5AB1 SRO5AB1, )1Y3SRA5AB2SRO1AB2SRO2AB2SRO3AB2

On
Line

Main Circuit Power Input ®  0 13 2 5 4 5 6 5 104 2 6 4 5 8 0 11 0
Motor Connection' @ @ @ 1 1 4 2 8 3 7 53 1 7 2 3 4 3 6 0
Control Power Input 0 0 0 5

Off
Line

Control VO Signal Connector 1CN 100mA DC max
PG Signal Connector 2CN 100mA DC max (500mA DC for power line only)
Ground _L

External Terminal

Type
CACR-

Symbol

Cable Size m e
200V Class 100V Class

SRA5AB1 SRO1AB1 SRO2AB1 SRO3AB1 SRO5AB1 SRO5AB1; flY3SRA5AB2 SRO1AB2 SRO2AB2 1 SRO3AB2

On
Line

Main Circuit Power Input ®®T HIV 1 25 or more HIV 2 0 or more HIV 1 25
HIV 2 0 or more

Motor Connection* @ O ® HIV 1 25 or more
Control Power Input 0 0 HIV 1 25 or more

Off
LineLine

Control I/O Signal Connector 1CN : ̀1,,̀,.Z tc°,[7sIrgt8d27.tnigiglage
: Firligetr cErecdcgienrsitiiivristig cableiess for 1CN 11 dia or iess for 2CNPG Signal Connector 2CN

Ground A_= HIV 1 25 or more

Keep the  ambient  t empe ra tu re  a round  SERVOPACK
below 5 5 ° C .
I f  s u b j e c t e d  t o  v i b r a t i o n :

Mount  t h e  u n i t  o n  s h o c k  a b s o r b i n g  m a t e r i a l .

I f  c o r r o s i v e  gases  a r e  p r e s e n t :
Av o i d  l o c a t i o n s  w h e r e  c o r r o s i v e  gases e x i s t
since i t  may  cause e x t e n s i v e  damage o v e r  l ong
use. E s p e c i a l l y  v u l n e r a b l e  a r e  s w i t c h i n g  o p e r a -
t ion  o f  con tac to rs  a n d  r e l a y s .

• U n f a v o r a b l e  a t m o s p h e r i c  c o n d i t i o n s :

Select a  l o c a t i o n  w i t h  m i n i m u m  e x p o s u r e  t o
o i l ,  w a t e r ,  h o t  a i r ,  h i g h  h u m i d i t y ,  e x c e s s i v e
d u s t  o r  me ta l l i c  p a r t i c l e s .

(3) M o u n t i n g  D i r e c t i o n
Mount  t h e  SERVOPACK u n i t  v e r t i c a l l y  o n  t h e  wa l l
w i th  m a i n  t e r m i n a l s  be ing  a t  t h e  b o t t o m  t o  t a k e
advantage o f  n a t u r a l  a i r  c o n v e c t i o n .  (See F i g .

7 . 5 ( a ) .  ) I n s t a l l  i t  w i t h  s e t s c r e w s  t i g h t e n e d  a t
fou r  m o u n t i n g  h o l e s  i n  t h e  u n i t  b a s e .  T o
change t o  b a s e - m o u n t e d  t y p e ,  c h a n g e  t h e  s u p -
p o r t  p o s i t i o n  a s  s h o w n  i n  F i g .  7 .5 (b ) .  M o u n t i n g
screws o f  b a s e  s u p p o r t  a r e  a t t a c h e d  t o  t h e
SERVOPACK.

WALL

t

VENTILATION

(a) Rack-mounted Type ( b )  Base-mounted Type

Fig 7  5  Mount ing of SERVOPACK

7.3 WIRING

UPPORT

7 3  1 R a t e d  Current  and Cable Size

Tab les  7 . 1  a n d  7 . 2  s h o w  e x t e r n a l  t e r m i n a l s ,
ra ted  c u r r e n t ,  a n d  c a b l e  s i z e s  o f  t h e  p o w e r
u n i t  a r id  SERVOPACK,  r e s p e c t i v e l y .  S e l e c t  t h e
type  a n d  s i z e  o f  c a b l e s  t o  mee t  a m b i e n t  c o n d i -
t ions a n d  c u r r e n t  c a p a c i t y .  T h e  c a b l e  s i z e  i s
calcu lated s o  t h a t  a  b u n d l e  o f  t h r e e  c a b l e s  c a n
bear  t h e  r a t e d  c u r r e n t  a t  a n  a m b i e n t  t e m p e r a -
t u re  o f  4 0 ° C .  T a b l e  7 . 3 '  l i s t s  t h e  t y p e  o f
cables

Table 7. 1 Rated Current

`The unit of current is ±  • D C

Table 7.2 Recommended Cable Size of SERVOPACK
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7 .3 .1  R a t e d  Cur ren t  and Cable Size (Cont'd)

Type of Cable Allowable Conductor
Temperature °C

Vinyl Cable (PVC) —
600 V Vinyl Cable (IV) 60
Special Heat-Resistant Cable (HIV) 75

Class
Rated
Output

W
(HP)

TypeType
CACR-SR

Output
Current
±ADC

Power Loss
Main

Circuit
W

Regenerative
Resistance*

W

Control
Circuit

W
Total

w
50(0.07) A5AU iR 1 0 ' 20 50
100(013) 01AB1 _ill 1 4 25 — 55

200V
200

(0 27) 02AB1i:R 2 8 30 6 66
300(040) 03AB1i _ :R 3 7 35 6 71
500(0 67) 05AB1: _ fl 5 3 55 6 91

700 30
(0 93) 05AB1' iRY3 5 3 55 6 91

50
(0 07) A5AB2: :R 17 20 50

100V
100

(013) 01AB : R 23 25 6 61
200(027) 02AB2 i l l 4 3 40 6 76

300(0.40) 03AB2i 13 6 0 50 6 86

Table 7 3  Cable

Notes
1 F o r  main circuits, use cables of 600 V or  more
2 Where  cables are bundled o r  run through a duct (unplasticized

polyvinyl chloride conduit o r  metalic conduit), select the larger
cable size than listed considering the current drop rate of the cables

3 Where  the ambient (panel inside) temperature is high (40 'C  to
6 0 T ) ,  use heat-resistant cables

7 . 3  2  W i r i n g  Precaut ions

SERVOPACK i s  a  dev ice  f o r  s p e e d  c o n t r o l  o f
1 0 00:1, a n d  s i g n a l  l eve l  o f  seve ra l  m i l l i - v o l t s  o r
less. T h e  f o l l o w i n g  p r e c a u t i o n s  s h o u l d  be  t a k e n
when w i r i n g .
(1) F o r  s i g n a l  l i n e s  a n d  P G  f e e d b a c k  l i n e s ,  u s e
tw is ted  c a b l e s  o r  m u l t i - c o r e  s h i e l d e d  t w i s t e d -
p a i r  c a b l e s  ( Ya s k a w a  D r a w i n g  N o . D P 8  409 1 2 3 o r
DE8400 093).

Cable l e n g t h  i s  a  max imum o f  3  m  f o r  r e f e r -
ence i n p u t  l i n e s  a n d  a  max imum o f  2 0  m  f o r  P G
feedback  l i n e s .  U s e  t h e  s h o r t e s t  p o s s i b l e
l e n g t h .

(2) F o r  g r o u n d  l i n e ,  c a b l e  s h o u l d  b e  a s  h e a v y
as p o s s i b l e  t o  p r o v i d e  C l a s s  3  g r o u n d  ( g r o u n d
res is tance  1  0011 o r  l e s s ) .  M a k e  s u r e  t o  g r o u n d
at o n e  p o i n t .  I f  t h e  m o t o r  a n d  m a c h i n e  a r e
i n s u l a t e d ,  g r o u n d  t h e  m o t o r .

(3) T o  p r e v e n t  m a l f u n c t i o n  d u e  t o  n o i s e ,  t a k e
the f o l l o w i n g  p r e c a u t i o n s :

Place no i se  f i l t e r s ,  S E R V O PA C K  a n d  I / O  r e f -
erence as n e a r  as poss ib le  t o  each  o t h e r.
Make s u r e  t o  m o u n t  a  s u r g e  s u p p r e s s i n g  c i r -
cu i t  i n t o  t h e  r e l a y,  e lec t romagne t i c  c o n t a c t ,
and so leno id  co i l s .
Make s u r e  t o  m o u n t  a  s u r g e  a b s o r b i n g  c i r c u i t
i n to  t h e  r e l a y ,  e l e c t r o m a g n e t i c  c o n t a c t ,  a n d
solenoid c o i l s .
Run t h e  p o w e r  l i n e  a n d  s i g n a l  l i n e ,  k e e p i n g
the d i s t a n c e  t o  3 0  cm o r  m o r e ;  d o  n o t  r u n
them i n  t h e  same d u c t  o r  i n  a b u n d l e .
When t h e  same p o w e r  i s  u s e d  f o r  SERVOPACK,
as f o r  a n  e l e c t r i c  w e l d e r  o r  e l e c t r i c a l  d i s -
charge m a c h i n e  o r  w h e n  a  h i g h - f r e q u e n c y
noise s o u r c e  i s  p r e s e n t  i n  t h e  v i c i n i t y ,  u s e
f i l t e r s  i n  t h e  p o w e r  a n d  i n p u t  c i r c u i t s .
The SERVOPACK uses  a  s w i t c h i n g  a m p l i f i e r ,
and s p u r i o u s  n o i s e  m a y  b e  p r e s e n t  i n  t h e  s i g -
nal  l i n e .  N e v e r  l e a v e  t h e  t e r m i n a t i o n  o f  t h e
analog i n p u t  w i r i n g  o p e n .

(4) R e m e d y  f o r  R a d i o  F r e q u e n c y  I n t e r f e r e n c e
( R . F. 1 )

SERVOPACK i s  n o t  p r o v i d e d  w i t h  p r o t e c t i o n  f r o m
rad io  f r e q u e n c y  i n t e r f e r e n c e .  I f  t h e  c o n t r o l l e r
is a d v e r s e l y  a f f ec ted  b y  r a d i o  waves ,  c o n n e c t  a
noise f i l t e r  t o  t h e  p o w e r  s u p p l y.
(5) T h e  s i g n a l  l i ne  uses  cab les  whose  co res  a r e
ex t reme ly  f i n e  ( 0 . 2  t o  0 . 3  mm2) .  A v o i d  u s i n g
excessive f o r c e  w h i c h  m a y  damage  t h e s e  c a b l e s .

7 3  3  P o w e r  Loss

The  p o w e r  l o s s  o f  S e r v o p a c k  i s  s h o w n  i n  Ta b l e
7 .4 .  T h e  v a l u e s  a r e  c a l c u l a t e d  u n d e r  t h e  f o l -
lowing c o n d i t i o n s .
' J L  (GD2L, 1 0  X 44 (GM2M)

• R e p e t i t i v e  d u t y  o f  N=0 - - 4  0 00 r / m i n  i s  5%.

Table 7. 4  P o w e r  Loss at Rated Output

*The regenerative resistor causes power loss when the motor
is decelerated T h e s e  values show allowable maximum
value 01 mean power loss. Where the motor is run at duty
cycle exceeding these values, a regenerative resistor should
be installed separately from SERVOPACK



8. DIMENSIONS

Type
USAREM- L LL LM Mass

kgkg (lb)
A5;2 K 131 5

(6 18)
101 5
14 001

62 5
(2 46)

1 0
(2 2)

01n.-12K 149
(5 87)

119
(4 691

80
(3 15)

13
(2 9)

Type
USAREM- L LL LM Approx Mass

(kg (ID)

02)._.:)__:2K156 5
(6 16)

126 5
(4 98)

87 5
(3 44)

2 0
14 4)

031.7i2K 180 5
(7 11)

150 5
(5 93)

111 5
(A 39)

26
(5 7)

8.1 SERVOMOTOR DIMENSIONS in mm (inches)

I f  t he  capacity i s  t h e  same, t h e  dimensions a re
the same even i f  the  vol tage o r  pulse speci f ica-
tions d i f f e r  ( 1 0 0 V,  2 0 0 V,  1500 pu lses  o r  1000
pulses).

The d imension d iagrams s h o w  t w o  t y p e s :
without b rake  ( w i t h  k e y )  a n d  w i t h  b rake  ( w i t h
key) .  T h e  s h a f t  e n d  d imens ions  t h a t  a r e
non-standard a r e  s h o w n  f o r  a p p l i e d  mode l s .
The SERVOMOTOR proper is the same as shown
in each diagram.

• TYPES USAREM-A5E1E12K,-01[][12K

SCALE 1/2—'

8(0 31 )DIA'

CAUTION
PLATE

ENCODER LEAD
LENGTH 350(13 78)
AWG22 x 3-CORE
AWG26 x 6-TWISTED

L
LL

39(154) L M
` r 1 1 ( 0  435 19(0 75)

• TYPES USAREM-02[1E-12K, -03E.]] 2K

6(0 24)
NAME
RATE

(1) Standard ( w i t h  k e y,  s t r a i gh t  shaf t )
Dimensions o f  t h e  k e y w a y  a r e  b a s e d  o n  J I S
(Japanese I n d u s t r i a l  S t a n d a r d )  B 1 0 3 1  " S u n k
keys and  t h e i r  corresponding keyways ) . "  P a r -
allel key  has been attached.

MOTOR LEAD SCALE 1/2
LENGTH  350 (13 78)

30(118) A W G 2 0  x 4-CORE
3(0 12)

14
(0 55)

udm.,1A1
6 2(0 24)DIA

g o

oc:

(0071)
3(0 118)

CD

4-5(0 2)DIA

4 6(0 24)DIA

— 33 —



8. 1 SERVOMOTOR DIMENSIONS in mm (inches) (Cont'd)

Type
USAREM-

Dimensions Magnetic Brake Approx
Mass
kg (lb)L LL LM Type

Inertia
kg o f

(oz m s' x10-3)

Static Friction
Torque

N m (oz in)

Voltage
VDC

A5t_v_:2KB 164 5
(648)

134 5
(530)

955
(376) MSB/

90-6YN
0 052 x 10-4

(0 733)
059
(83 3)

90
14

(309)

01.7]2KI3 182
(7 1 7)

152
(5 99)

113
(4 45)

1 7
(3 75)

• TYPE USAREM-05AE:12K

• TYPE USAREM-07A112K

- r t
CAUTION

CAUTION
PLATE

19 5(0 77)

(2) Wi th  Brake ( w i t h  k e y,  s t ra i gh t  shaf t )
Dimensions o f  t h e  keyway  a r e  based o n  J I S
(Japanese I n d u s t r i a l  S t a n d a r d )  B1031 " S u n k
keys and the i r  corresponding keyways) . "
Parallel key  has been attached.

• TYPES USAREM-A5[]ii2KB, 01E]rj2KB

SCALE 1 / 2
08(031)
CAUTION
PLATE

(2 44)

CO

2095(3 25)
169 5(6 67) 40(1 57

39 115(045)119(4 67)
33 5(1 32)

195
(0 77

co;
`°a

rn
0

3(012)
10

(040)

25
098

•

3(0 118)

5(0197)

232 5(915)
192 5(7 58)

0541115(045)142(5591 4 0 ( 1 5 7
5

,

ENCODER LEAD
LENGTH 3 5 0 ( 1 3  78)
AWG 22 X 3-CORE
AWG26 X 6-TWISTED

BUILT-IN HOLDING
MAGNETIC BRAKE.
90VDC POWER SUPPLY

NAME
PLATE

8:00 12)

6 0  40)1

BIZ2n13

I I K U o

3(0118)

120

4-9(0 35)DIA

(4 72)

Approx Mass 4  4kg (9 71b)

,11

120 = I N

4-9 (0 35)DIA

(4 72)

5(01971
Approx Mass 7  Okg (15  41b)

MOTOR LEAD
LENGTH
350(1378)
AWG 20x8-CORE

4-5 (02)01A
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• TYPES USAREM-02F1[r12K13, -03[11:32KB

LL 3 0
39 L M

65 256 8 ( 0 3 1 ) 1

I

,-•

rr_t.-
7

tr,-!
k , L . .

M r
N I

4,

u,

1-'
<

. 1
m

Type
USAREM-

Dimensions Magnetic Brake Approx
Mass

kg (Ib)L LL LM Type
Inertia
kg n e

( o z  n  0  X 1 0 - 3 )

Static Friction
Torque

N m(oz in)

Voltage
VDC

021 31.,32KB 194
1764)

164
(6 46)

125
14 92) MSS/

90 20YN
0 1925 X 10 4

(2 73)
1 96
(278) 90

2 7
(5 95)

01  J...:2KB 218
(8 58)

188
(7 40)

149
(5 87)

3 3
(7 28)

Type
USAREM

Magnetic Brake
A p p r o x

Mass
k9 (lb)

Type
Inertia
kg e

(oz in s! x10-3)

Static Friction
Torque

N m(oz in)

Voltage
VDC

05K:32KB MSB/90-30YN
0 4823x 10-4

(6 83)
294
(417) 90 5 5

(12 16)

Type
USAREM-

Magnetic B r a k e Approx
Mass

kg (lb)Type
Inertia
kg•m2

(02 on•s2X10-3)

Static Friction

TorqueN . m  (oz•in)

Voltage
V D C

07A. ,2KB M S B /
90-30Y N

0 4823X10-4
(683)

2 94
(417) 90 81

(178)

CAUTION
PLATE

0

• TYPE USAREM-05A[12KB

195
(0 77)

0 3 a f a
V )  'Cr

m ( V
t r ,
CO

195

nsa
C•1

z;•;
BUILT IN HOLDING
MAGNETIC BRAKE
90VDC POWER SUPPLY

1 18)
012)

14(0 55)

4 6(0 24)DIA
3(0 118)

5(0197)

247 5 (9 74)
207 5 (8 17)

39 1   5(0 45) 157(618)
(154) 7 1  5(2 81)

(0 77)

CAUTION a
PLATE

CO

J s.
a

4 0 0  57)
3

(0 12)
10°40)

X 1 6  ooia)AI

40

25 ❑  j
(058)

(7)
62(2 44)

. TYPE USAREM-07AE:12KB

195
(0 77

--r- _

9= • -R CAUTION 8
PLATE t 6

(  E V I G

x  BUILT-IN HOLDING
62 44)  M A G N E T I C  BRAKE

90VDC POWER SUPPLY

BUILT IN HOLDING
MAGNETIC BRAKE
90VDC POWER SUPPLY

270(10 651
230 5(9 07)

• 154 11510 451 180(709)

CAUTIO
PLATE

3(0118

40115

5(0197)

3

4 9(0 35)DIA

BIE11,9D

(0118)

5(01971

— 3 5 —

20

4-9(0 35)DIA
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8. 1 SERVOMOTOR DIMENSIONS in mm (inches)
(Cont'd)

Without Brake
Type USAREM-

With Brake
Type USAREM- LR S LB

A5i. . ' 2 A5r7-12B 8-3009 50-00 025
01E4-12 01:il1 -12B 30 (031 _ g  5 ) (1 97 -O02098)
02)—)r12 02n)-1213 (1 18) 14 _Li 70  0000
0 3 r. , 2 031-1n2B (0551 :0103043) (2 756 _gm 2 )
05A[ .:2 05Ak: '1213 40 16_00111 10 go35
07A: 12 07A: :28 (1 57) (06299-003043)(4331 _((100014)

Without
Brake
Type

USAREM

With
Brake
Type

USAREM-
LR LE W U ( S LB •Unseal

A51:n2S A5I  r '' 2SB
30

(1 18)
45

(018)

25
(098)

45
(1 77)

8 _2.
(031 _Loom)

50 -09 025
( 1 97 _000398)

5808187
0111:32S 01[111)2S8
021:132S02[3:32SB 36

(1 42)
60

(2 36)
14 _g0„

(0 551 _g  )
70 _gem

(2 756 -g,212 )
S814287

03[:E2S 03C":12SB
05A: :2S 05A: I2SB 40

(1 571
25

(010)
50

(1 97)
73

(287)
16 —go n

(06299 _L343)
110 _gem

(4 331 2002314)
SB16307

07K, 1,2S 07A: :2SB

(3) S h a f t  Externsion o f  St ra ight  Shaft

• TYPE USAREM-A5[_112 to -05[][1:2 (without brake)
• TYPE USAREM-A5E]ri2B to -05A{:712B (with brake)

SERVOMOTOR proper  is the same dimensions as
standard SERVOMOTOR. S e e  Pars. 8 .1  (1) and
(2). D e t a i l s  o f  shaft extension are shown below:

LL L R
LM 3(0 118)

47.

, (4) S h a f t  Extension o f  Straight  Shaft wi th
Shaft Seal

• TYPE USAREM-A5M2S to -05A[12S (without brake)
• TYPE USAREM-A5EH2SB to -05A[:]2SB (with brake)

SERVOMOTOR proper  is the same dimensions as
stanard SERVOMOTOR. S e e  Par.  8 . 1  (1) a n d
(2). De ta i l s  o f  shaft extension are shown below.

• Nippon Oil Seal Industry Co L td

(5) Sha f t  Extension of  Straight  Shaft w i th
Keyway and Shaft Seal

SERVOMOTOR proper and shaft  ex tens ion  a r e
same dimensions as standard SERVOMOTOR.
See Pars. 8 .1  (1)  and (2) . S h a f t  seal is  same
dimensions as shown in  Par.  8 .1  (  4) .



8.2 SERVOPACK DIMENSIONS in mm (inches)

• TYPES CACR-SRA5AB1L1R, -SR01AB1E]R (200 V)
• TYPES CACR-SRA5AB2DR (100 V)

8-M4 SCREW
TERMINALS

4-6(0 24)DIA
MTG HOLES

1CN* MR-5ORMA
(Right angle 50P)

CM`
MR-2ORMA
(Right angle 20P)

(Detail of
Mounting Part)

0

0

4 TAPPED HOLES
FOR M4 SCREWS

000000000000000000000000000000 1
080001000000000100011000

1 6
0 63
45

(1 77)

• Made by Honda Tushin Co L t d

Connector
Symbol

1CN

Attachments

2CN

Manufacturer Receptacle Type
Honda M R -50F
Tsushon
Co L t d MR-20F

Case Type
MR-50L
MR-20L

• TYPES CACR-SRO2AB1b: R TO -SRO5AB1 R Y 3 ( 2 0 0 V )
• TYPES CACR-SRO1AB2E1 R TO -SRO3AB2 [] R(100 V)

10-M4 SCREW
TERMINALS

4-6(0 24)DIA C N *  MR-5ORMA
MTG HOLES ( R i g h t  angle 50P)

4 .1 -Ar r  •

•

in
NU)
0
N

2

O

coco

N

75(295) CN*
100(3 94) MR-2ORMA

angle 20P)
(Detail of

Mounting Part) C S I

ter
U)
0)
LT)
N

1 7 5 ( 2  9 5 ) 1  N o

4 TAPPED HOLES
FOR M4 SCREWS

HEAT SINK

moommormanoomom
000000000000000000 0 0100

45 -  2 5 0 ( 9  84)
(1 77

• Made by Honda Tus t in  Co L t d

App rox  Mass  2  8 k g  ( 6  161b)

App rox  Mass  3  6 k g  ( 7  921b)

Connector
Symbol

1CN

Attachments

2CN

Manufacturer Receptacle Type
Honda M R -50F
Tsushin
Co Ltd M R -20F

Case Type
MR-50L
MR-20L
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8.3 PERIPHERAL EQUIPMENT in  mm (inches)
(1) Va r i a b l e  R e s i s t o r  f o r  Speed  S e t t i n g  T y p e

25HP-10B

.1.o0+1
S0

it)AlM.

PANEL

TYPE 25 HP 115+11046+0041

Zio
o
44
NCV

ULTI-DIAL, TYPE MD
( 4 8  ±004) 4 5  (095 t004 )

(018)

Drilling Plan

7 5(0 30)
2 5(010) D I A HOLE
DIA HOLEs.„

Lir
(0 40)

(2) P o w e r  S u p p l y  f o r  B r a k e

• I n p u t  100 VAC,  9 0  VDC, Max  1  0  ADC
(B 9400876-2) T y p e  L P D E - 1 H 0 1

• I n p u t  200 VAC,  90  VDC, Max  1  0  ADC
(B 9400876-1) T y p e  L P S E - 2 H 0 1

2 310118101A
MTG HOLES

2 5 510 217101A FACING
N01571 DEEP

Lead length  5 0 0 m m  (19 69) each
Lead color

AC input Side
100V
Blue

White

200V
Yellow
White

Brake
Side

Red
Black

Max a m b i e n t  temperature 6 0 ° C

• For  100 VAC
(LPDE-1H01)

BLUE

AC S DE

WHITE

• For  200 VAC
(LPSE-2H01)

YELLOW

AC SIDE

WHI FE

DIODE
BRIDGE

RED

DC SIDE
(BRAKE SIDE)

BLACK

RED 1+)

DC SIDE
(BRAKE SIDE)

BLACK (—)

Note C l o s e  or open the brake power supply circuit on either AC or DC side
Normally, operate on AC side (safer than DC side)
If it is operated on DC side, be sure to mount the surge suppressor near the brake
coil, because the brake coil may be damaged by surge voltage



9. TEST RUN
Before t e s t  r u n ,  check  t h e  following. Correct
any deficiency.

9 .1  C H E C K  ITEMS BEFORE TEST RUN
9 1.1 SERVOMOTOR
Before t e s t  r u n ,  check  t h e  following. I f  t h e
test r u n  i s  performed a f t e r  long storage, s e e
Par. 11,  "INSPECTION AND MAINTENANCE".
• Connection t o  machines o r  devices, w i r i n g ,

fuse connection, and grounding are correct.
• Bolts and nuts are tightened.
• F o r  motors with shaft seals, the seals are not

damaged and motor is properly lubricated.

9 1 2  Servopack
• Setting switches are correctly s e t  to sa t is fy

the specifications for t h e  applicable S E RV O -
MOTOR and optical encoder.

• Connection a n d  wir ing leads a r e  f i rmly c o n -
nected t o  terminals o r  inserted into the con-
nectors.

• T h e  power supply is turned OFF i f  servo outputs
alarm.

• Voltage supplied t o  SERVOPACK is 200 t o  230V
_4115% or  100 to 115 V !15%.

• T h e  speed reference should b e  0  V (speed
reference circuit is short-circuited.)

9 . 2  T E S T  RUN PROCEDURES

9.2. 1 Preparation for Operation
D u r i n g  t e s t  r u n ,  l o a d s  s h o u l d  n o t  b e  a p p l i e d  t o
the SERVOMOTOR. I f  i t  is  necessary to  start with
the d r i v e n  machine connected t o  t h e  motor,
confirm tha t  the  driven system has been ready
for emergency stop a t  any time.

• Power ON
After checking itmes in Par. 9 .1 ,  turn O N  the
power supply. When the power ON sequence
is correct, according to Par. 6 . 1 ,  the power is
turned ON by depressing the POWER pushbutton
for approximately 1 second.
When the power is correctly supplied, 7 -segment
LED n a n d  LED in MCCB light.

• When a Servo ON s ignal  is i n p u t  ( c o r r e c t  is
on), the power c i rcu i t  in t h e  S E R V O PA C K
operates and the motor is r e a d y  t o  run.

9 2  2  Operation
The operation i s  possible only while Servo O N
signal is ON.
• Increase the speed reference voltage gradually

from 0  V, t h e n  t h e  motor w i l l  rotate  a t  a
speed proportional to  the reference voltage.

• When t h e  reference voltage i s  positive, t h e
motor rotates forward(counterclockwise viewed
from drive end-output shaft) ( F i g .  9 . 1 ) .

Fig 9  1 Motor Forward Running

9 2 3  Inspection during Test Run
The following items should be checked for during
the test run.

Unusual vibration
• Abnormal noise
• Excessive temperature rise

I f  any abnormality i s  found, t a k e  corrective
actions according to P a r .  12. A t  a test opera-
tion, the load and machine may n o t  f i t  well a t
first and result in overload.
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10. ADJUSTMENT

Class
V

Rated
Output

W
(HP)

SERVOPACK
Type CACR-

Applicable SERVOMOTOR SERVOPACK Adjustment

Type
USAREM-

Optical
Encoder

pulses/rev

Rated
Current
±  ADC

Speed
Setting

Starting
Currnet
Setting

+  A

PG
Frequency

Dividing
Ratio

50 SRA5AB1ER A5AE2 1500
(0.07) SRA5AB1FR A5AF2 1000 1 0 3 0

100 SR01AB1ER 01AE2 1500
(0 13) SR01AB1FR 01AF2 1000 1 4 4 0

200 SRO2AB1ER 02AE2 1500
(0 27) SRO2AB1FR 02AF2 1000 2 8 8 0

200
300

(0 40)
SRO3AB1ER
SRO3AB1FR

03AE2
03AF2

1500
1000 3 7 11 0

500 SRO5AB1ER 05AE2 1500 3000 r/min
(0.67) SRO5AB1FR 05AF2 1000 5 3 at rated 16 0

X 1
700 SRO5AB1ERY3 07AE2 1500 speed

(0 93) SRO5AB1FRY3 07AF2 1000 5 3 reference 16 0

50 SRA5AB2ER A5BE2 1500
(0 07) SRA5AB2FR A5BF2 1000 1 7 5 0

100 SRO1AB2ER 01BE2 1500
(013) SRO1AB2FR 01BF2 1000 2 3 7 0

100
200 SRO2AB2ER 02BE2 1500

(0.27) SRO2AB2FR 02BF2 1000 4 3 12 0

300 SRO3AB2ER 03BE2 1500
(0 40) SRO3AB2FR 03BF2 1000 6 0 16 0

SERVOPACK SW1
(16P Setting Switch)

(  HgxadecimalSW2e )
Diital Switch

SEL1 SEL2 SEL3
(3P Setting Switch)

Class
Rated
Output
W(HP)

Type CACR- Optical Encoder
Pulse Setting

Dividing
Ratio

Setting

fN Filter
Time Constant

Setting

Mode
Switch (MS)
Level Setting

MS/P-PI
Selection

Standard

200V

50 (0 07)
100 (0 13)
200 (0 27)
300 (0 40)
500 (0 67)
700 (0 93)

SRA5AB1ER
SR01AB1ER
SRO2AB1ER
SRO3AB1ER
SRO5AB1ER
SRO5AB1ERY3

1500 pulses/rev

1 2  3  4  5  6  7  8

1 / 1
F 01

.0 6ms

1 2  3

200 %

1 2  3

MS
Selection

1 2  3

•  •  •  •  •  •  0  0
•  •  •  •  •  •  0  0

100V
50 (0 07)

100 (0 13)
200 (0 27)
300 (0 40)

SRA5AB2ER
SRO1AB2ER
SRO2AB2ER
SRO3AB2ER

1 Optional

200V

50 (0 07)
100 (0 13)
200 (0 27)
300 (0 40)
500 (0 67)
700 (0 93)

SRA5AB1FR
SRO1AB1FR
SRO2AB1FR
SRO3AB1FR
SRO5AB1FR

SRO5AB1FRY3

1000 pulses/rev

1 2  3  4  5  6  7  8

•  •  0 0  0  0  1 •  •  0

• • • • • 0 0 0
• • • • • 0 0 0

100V
50 (0 07)

100 (0 13)
200 (0 27)
300 (0 40)

SRA5AB2FR
SRO1AB2FR
SRO2AB2FR
SRO3AB2FR

10.1 SETTINGS AT THE TIME OF DELIVERY
The  SERVOPACK h a s  been  f a c t o r y - a d j u s t e d  as
fol lows :

Tab le  10. 1 S t a n d a r d  Ad jus tment  and  Sett ing Speci f icat ions

Table 10 .2  S t a n d a r d  Factory-adjusted Swi tch Set t ings

0  Short-circuited 0  Open
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Table 10. 3 Standard Factory-adjusted Potentiometer Setting
SERVOPACK VR1 I N -B VR3 ZERO VR5 C U R VR6 LOOP VR8 P / P I

Class
V

Rated Output
W (HP)

SERVOPACK
Type CACR-

Auxiliary Input
Setting

Zero Drift
Setting

Max Current
Setting

Loop Gain
Setting

P/PI Operation
Setting

50 (0 07) SRA5AB1:li .:R
100 (0 13) SR01AB1:1:31=1

200 200(0 27)
300 (0 40)

SRO2AB1:::_:R
SRO3AB1i_:R (For setting (For setting (For setting

500 (0 67) SRO4AB1i : R by the user) by the user) by the user )
700 (0 93) SRO5AB1. RY3 4 to 6/10 6/10

0/10min 10/10max 10/10max50 (0 07)
,..

SRA5AB2: i R.,.
100 100 (0 13) SRO1AB2:: jIR

200 (0 27) SR02AB2i.:jR
300 (0 40) SR03AB2i ; R

Notes
1 I n  the Table above, : , / ,

meter
For example, P61.1.2

shows approximate scale of potentio-

indicates 7/10 scale

10.2 CHARACTERISTICS AT THE TIME
OF DELIVERY
The  SERVOPACK h a s  been  f a c t o r y - a d j u s t e d  as
fo l lows:
(1) S p e e d  r e f e r e n c e  i n p u t - s e r v o m o t o r  s p e e d  r a t i o
(no l o a d )  ( F i g .  1 0  .1 )

SPEED (r/min)
RATED
SPEED (+)

— 6V

RATED
SPEED(—)

SPEED INPUT
• -  (ACROSS 1 c N - g
+6V a n d  i t )

Fig 1 0  1 S p e e d  Reference Input—
SERVOMOTOR Speed Ratio

2 The potentiometers other than listed in the Table above are provid-
ed for SERVOPACK D o  not tamper with these with these poten-
tiometers except for a special case as they have been preset at
the factory

(2) S p e e d  Va r i a t i o n  ( F i g .  1 0 . 2 )

Speed v a r i a t i o n  A N .  A n :

4  N X 100% 5  0  1 %
NR

Lin
N R X  100% 0  0 5  %

SPEED ( r /min)

t  3000 4  —AN

NR R AT E D
SPEED

±3 .......,_ 4  _ An  MOTOR
MOTOR RATED C U R R E N T
CURRENT

Fig 1 0  2  S p e e d  Variation

— 41 —



10.2 CHARACTERISTICS AT THE TIME
OF DELIVERY (Cont'd)
(3) S t a r t - s t o p  c h a r a c t e r i s t i c s  (  Fig . 1 0 . 3 )

1p: S t a r t  c u r r e n t  s e t  v a l u e  i n  Ta b l e  1 0 . 1 .
The o v e r s h o o t  (  A Nov) a n d  u n d e r s h o o t  (  AN0D )
when load  i n e r t i a  G D 2 L )  =  mo to r  i n e r t i a  Jm(GD2m),
are as s h o w n  i n  T a b l e  1 0 . 4  ( a d j u s t m e n t  l e v e l
p rese t  a t  t h e  f a c t o r y )  .

SPEED
REFERENCE

SPEED

MOTOR
CURRENT
(PHASE U)

INPUT ACROSS 1 CN-0), 0
6 VDC

F 4  Nov RATED
SPEED

ANuo

TIME

TIME

TIME

Fig 10  3  S ta r t—Stop Characteristics

Table 1 0  4  Ove rshoo t  and Undershoot
at Step Response

Type CACR- .A Nov  x  1 0 0 A  NOD X 1 0 0

SRA5AB
SRO1AB
SRO2AB
SRO3AB
SRO5AB

SR05AB1[ :RY3

5% max 5% max

VR3

VR1

VR6

VR5

VR8

ZERO

IN-B

LOOP

CUR

P/PI

MONITOR TERMINALS
M U M
M I X E
O M B

7-SEGMENT

1 CN

2CN

10.3 READJUSTMENT
The SERVOPACK h a s  been  a d j u s t e d  a t  t h e  f a c t o r y
to o b t a i n  o p t i m u m  c h a r a c t e r i s t i c s ,  a n d  r e a d j u s t -
ment i s  r o r m a l l y  u n n e c e s s a r y.  I f  a d j u s t m e n t  i s
r e q u i r e d  d e p e n d i n g  o n  t h e  u s e ,  r e a d j u s t  t h e
SERVOPACK r e f e r r i n g  t o  T a b l e  1 0 . 5 .  ( D o
not  t a m p e r  w i t h  p o t e n t i o m e t e r s .  )

10.4 ADJUSTMENT PROCEDURES

Fig .  1 0 . 4  s h o w s  t h e  a r r a n g e m e n t  o f  p o t e n t i -
ometers,  a n d  t e r m i n a l s  f o r  c h e c k i n g  w a v e f o r m s ;
Tab le  1 0 . 5  s h o w s  p o t e n t i o m e t e r  a d j u s t m e n t ;
and Ta b l e  1 0 . 6  l i s t s  c h e c k  t e r m i n a l s  a n d  f u n c -
t ions.

A d j u s t  t h e  p o t e n t i o m e t e r s ,  o b s e r v i n g  t h e
speci f ied c h e c k  l o c a t i o n s .  ( P o t e n t i o m e t e r s  s h o u l d
no t  b e  t a m p e r e d  w i t h . )  F i g .  1 0 . 5  s h o w s
waveforms a t  t h e  r e s p e c t i v e  c h e c k  t e r m i n a l s  f o r
step r e s p o n s e s  a t  n o  l o a d .

SW2

I s w i l

I TM31

8
SEL1

SEL'?
SEL3

I TM1

TM21

VR1 3 VR2

VR7 VR9

VR4 VR10

C ACR-SRCA: _ R B A :  _

Fig 1 0  4  P r in ted  Circuit Board for SERVOPACK
Type CACR-SRCAE3RBA
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Table 1 0  5  Potentiometer Adjustment

Potentiometer VR1 VR4 VR3IN-B IZEROI VR5 ICURI

Functions Auxiliary input adjustment Proportional gain
adjustment

Zero drift adjustment Starting current adjustment

To be adjusted only when Turning CW increases To adjust so that the Turning CW increases
the rated reference voltage proportional gain S t a r t / motor does not turn at the starting current
(±2 to ±10V) is other than stop by the motor the speed reference This has been adjusted to

How to ± 6 V  T u r n  only to step input A d j u s t  so voltage OV T u r n i n g full scale CCW at the
Adjust get the rated speed and do that the overshoot and CV/ allows the motor factory

not operate other VRs undershoot decreases to be finely adjusted in
forward rotation and CCW
in reverse rotation

MOTOR SPEED • If the proportional gain is MOTOR SPEED (FORWARD
+RATING too high, overshoot or

undershoot increases

R O T A T I O N ),•

-6V INPUT • If  the proportional gain is • ,

Characteristics
A. 6V too low, rise or fall time is

unstableunstable (-)
• •e

REFERENCE
INPUT

—RATING (REVERE/ ROTATION)
- - -  -• CLOCKWISE (CWi - - - -  CW
- - -  COUNTERCLOCKWISE

(CCM - - -  CCW

Adjustment 0 A 0 A

Potentiometer VR21VR6 LOOP1 VR8 IP/PII

Functions Speed loop gain
adjustment

P/PI Selection
adjustment

PG 5V voltage
adjustment

How to
Adjust

To increase gain,
turn CW

For special purpose Turning CW increases
voltage I t  is set at
factory

Characteristics
Turn CCW
to prevent hunting -

If wiring to optical encoder
is long causing voltage
drop, increase voltage
(6V or below)

Adjustment 0 A A.

Adjustment Directions
Mark 0  Potentiometer should be adjusted in accordance with specifications and applications
Marko Potentiometer should not be adjusted except in special cases
Do not tamper with following potentiometers as they have been set at the factory
• VR2 VR9 VR10 (For speed feedback adjustment)
• VR7 (For max motor current adjustment)
• VR1 3(For current offset adjustment)



1 0 . 4  ADJUSTMENT PROCEDURES (Cont'd)

Equipment
Symbol

Signal
Name Description

1 PA

PG input
signal

Phase A pulse input • Waveform

PA*

PC*

•Two
*One
Synchronizing

at motor forward running
. .  :  :

i i 171 ; 1-1 1-12 *  PA Phase A reverse input

3 PB Phase B pulse input
i

M  g : F  1 - 1i 1 - 1
1

4 *  PB Phase B reverse input . - 1: .   . !  i i.LTM1
5 PC Phase C pulse input

phase pulse with 90* phase difference
generation per motor turning

with PA

6 *  PC Phase C reverse input

7 — Not used

8 PGSV Optical encoder (PG) power supply volatge + 5  25V ±  50mV

1 PU Phase U pulse input from pole sensor • Waveform

PW

at motor forward running

2 *  PU Phase U reverse input

3 PV Phase V pulse input from pole sensor PU
i i  i •

4 *  PV Phase V reverse input
.

PV '
• :TM2

5 PW Phase W pulse input from pole sensor
. .

1 1  *  .  r . -6 *  PW Phase W reverse input
.

7 DIR Monitoring of setting for motor running direction switching

8 PGOV Optical encoder (PG) power supply voltage O V  (PG common terminal of signal from pole sensor)

1 IN-A For monitoring of speed reference input(connector 1CfN between a l  and 0 )

2 IN-B For monitoring of speed reference aux input(connector 1CN between 8  and •is)

3 VTG Motor speed monitoring ± 2  0 VDC ±  5%/1000 r /m n

4 T-MON Motor torque monitoring ± 3  0 VDC ±  10%/100% torqueITM3
5 lu

Current
monitoring

Phase U 200 V 100 V

6 Iv Phase V Type A5 0 1 02 0 3 05 A5 01 02 03

7 lw Phase W (synthesis of lu and Iv) V/A 0 8 0 4 0 2 0 8 0 4 0 8

8 SG Signal OV

1 +16V Control power +16V (16 1 ± 0  1V)

2 — —

3 +15V Control power + 1 5  V (± 5%)

4 +5VP Optical encoder (PG) power ± 5 V ( 5  25V ±  50mV)ITM1011
5 +5V Control power +5V(±5%)

6 —15V Control power —15V (± 5%)

7 — —

8 SG Signal OV

1 Valm Alarm detection voltage (6 385V ±  10mV)

2 - -ITM102
3 Oalm For observation of TM102-1

CH1 VTG ±  2 OVDC ±  5%/1000 r/min
Check terminal on front panel
(For user s monitor)CH2 T-MON ±  3 OVDC ±  10%/100% torque

CH3 SG Signal OV

Table 10 6  Check Terminal Functions

Notes
1 D o  not attempt to adjust except check terminal (with buffer amplifier) on front panel
2 The check terminal on front panel is measured by oscilloscope For  other check terminal measurements do not connect the

adjacent two check terminals I f  connected the electncal parts may be damaged
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Fig 1 0  5  Wave fo rms  at the Respective
Check Terminals for Step Responses

(No Load)

SW2
Setting 0* 1 2 3 4 5 6 7 8 9 A B C D E F

Frequency
Dividing

Ratio
1/1 1/2 1/3 1/4 1/5 1/6 1/10 1/12 1/15 1/20 1/30 2/3 2/5 — — —

10.5 SWITCH SETTING
The f o u r  s w i t c h e s  (ISW1 ,
and h e x a d e c i m a l  d i g i t a l  s w i t c h
fo l lowing f u n c t i o n s :

SEL1

Setting Switch

SW1

SEL2
ISW2

INPUMM3-1)
+ 6 V

ov-  .I

TORQUE REFERENCE O V
CH2 IT-MON)

MOTOR CURRENT
PHASE U (TM3-5) O V
PHASE V(TM3-6) OV

1_13,1_____1
—6V

APPROX —4 5 V

MOTOR SPEED
CH1 (VTG) F T \

SEL3
have t h e

)

- 2V x Nr/min/1000 + 2 V x  Nr/min/1000

Table 1 0  7  S W 1  Sett ing and Functions

Contents
Motor setting

2 P h a s e  compensation
3 T G  ON level
4 O T  mode
5 P W M  phase shift
6 P G  pulse

8
Test mode

• Standard factory-adjusted swi tch setting

swi j 1
2

3
4

5
6

7

8

With Short-circuited

Test mode
(User disable)

Table 1 0  8  S W 2  (digital switch) Setting and Functions

With Open
2P, 8000 r/min

10 % (approx 450 r/min)
NO DB operation
20 ps
1000 pulses/rev

• Standard factory-adjusted switch setting
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10.5 SWITCH SETTING (Cont'd)

SEL Setting Functions

1 2  3

* 0 0 6 ms

1 2  3
SEL1 0 , 1 1 ms

1 2  3

0 0 0 0 6 ms

1 2  3

0 No MS

1 2  3
SEL2 0 Variable MS level

1 2  3

* 0 0 0 MS level 2 0 0  %

1 2  3

* 0 MS operation

1 2  3
SEL3 IN-B input0

P/PI control
1 2  3

0 0 0 Normally MS ON
(P operation)

Inspection Item Frequency Inspection Operation
Vibration Daily

Feel manuallyIf abnormal vibration or noise is found, contact
your YASKAWA representativeNoise Aurally

Exterior and Cleaning As required Clean with dry cloth or compressed air
Insulation
Resistance Annually Make sure that it is more than 10Mft by measuring with a 500V

megger after disconnecting the motor from the controller
Shaft Seal Every 5,000 hoursReplace shaft seal

Overhaul
Every 20,000
hours or
5 years

If worn or  damaged, replace after disconnecting the
motor form the driven machine
Contact your YASKAWA representative

Inspection Item Frequency Operation Corrective Action
Cleaning of
SERVOPACK and board

Every
1 year

Visually check for dust or oil on
parts

Clean with dry cloth or
compressed air

Loose screws
Check for loose screws of terminals
and connectors of 1CN and 2CN
of SERVOPACK

Retighten

Detenoration of
SERVOPACK and/or
parts on board

Visually check for discoloration,
brakage or disconnection resulting
from heat, bumping, etc

Conatct your YASKAWA
representative

Cooling fan Check if the fan rotates normally

Part Name Interval Remarks
Smoothing capacitor 7 to 8 years Replace with new one (Decided after inspection)
Circuit protector or relays — Upon inspection, decided whether they should be replaced
Aluminum electrolytic capacitor on PC board 5 years Replace with new one (Decided after inspection)

Table 1 0  9  S E L  Setting and Functions

• Standa d factory-adjusted swi tch setting

11. INSPECTION AND MAINTENANCE
11.1 AC SERVOMOTOR
The AC SERVOMOTOR has no wearing parts (e g  brush-
es), so simple daily inspection is sufficient T h e  inspection
schedule for the motor  is shown in  Table 11.1.

Do not disassemble the motor I f  disassembly is neces-
sary, contact your  YASKAWA representative

Table 11.1 Inspect ion Schedule for Motors

• Parts Replacement Schedule
The following parts should be replaced periodically since
they may become worn  mechanically

Table 11 2 Par t s  Replacement Schedule
Part Name Interval Remarks
Bearing 20,000 hours Disassemble the motor to replace with new one
Shaft Seal 5,000 how's Replace with new one

11.2 SERVOPACK
SERVOPACK d o e s  n o t  r e q u i r e  d a i l y  m a i n t e n a n c e
However, i t  is  advisable to  per form the fo l lowing main-
tenance at  least once a year

However, w h e n  t h e  SERVOPACK is  overhauled b y
YASKAWA, check the user constants before running since
they are reset to the standard setting
Table 11 3 Inspection Schedule for SERVOPACK

• Parts Replacement Schedule
The following parts should be replaced periodically since
they m a y  become w o r n  mechanical ly o r  deteriorated
wi th age

Table 11 4 Pa r t s  Replacement Schedule

Note O p t i m u m  operating environment is as follows
Ambient temperature 3 0 ° C  on average
Load factor 8 0 %  or less
Operating rate 2 0  hours or less per day
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12. TROUBLESHOOTING GUIDE

Trouble Cause Corrective Action

Motor does not

start

Loose connection Tighten connection

Wrong wiring Correct wiring

Reduce load or  use a larger motorOverload

Motor defective Measure voltage across motor terminals U, V,  and W
with a tester W h e n  correct, replace motor

Unstable operation
. . . M AV I A , M e a M M I I K b

Wrong wiring
AnTotati t lal*MINDMZMVZItz9SENVa4:040rOet§eclakigvasotwar

ka -6,,A,w4440:44Fgeore,e-;=,, ,,..,. §,,irll„,
nspect and correct wiring across motor terming s U
V, and W, and PG

oftrwomtmpT,e0404:0,4,0

Motor overheats

Excessive ambient
temperature Reduce below 40 °C

Motor dirty Clean motor surface

Overload Reduce load or  use a larger motor

Unusual noise

Motor loosely mounted Tighten foundation bolts

Motor misaligned Realign wi th  driven machine

Coupling out of balance Balance coupling

Noisy bearings
Check alignment, loading of bearing, lubrication and
contact Yaskawa representative

Vibration of  driven machine Contact the machine manufacturer

12. 1 A C  SERVOMOTOR

WARNING

Corrective actions in s h o u l d  be performed

after turning OFF the power

Table 12 .  1 Tr o u b l e s o o t i n g  Guide for AC SERVOMOTOR



1 2. 2  S E RV O PA C K

LED Detection Lighting Condition Probable Cause Corrective Action

Goes ON when power is supplied to
the control circuit

• Defective control circuit board
(1 PWB)

• Replace the SERVOPACK

Over-
current

Goes ON when power is supplied
to the main circuit and servo
power is turned ON
• MCCB does not trip

• Defective current feedback circuit
• Defective main circuit transistor

module

• Insert the 3CN connector firmly
• Replace the SERVOPACK

Goes ON when power is supplied to
the main circuit and servo power is
turned ON
• MCCB trips

• Defective motor grounding
• Defective main circuit transistor

module

• Replace the motor
• Replace the SERVOPACKv.

Goes ON when power is supplied to
the main circuit

• Defective main circuit transistor
module

• Replace the SERVOPACK

Goes ON when the motor is running • Faulty internal elements
• Defective internal elements

• Replace the SERVOPACK

Circuit
protector
tnpped

Goes ON when power is supplied to
the control circuit

• Defective control circuit board
(1PWB)

• Replace the SERVOPACK

Goes ON when power is supplied to
the main circuit

• Defective main circuit diode
module

• Replace the SERVOPACK
e.

• MCCB trips • Check if there is disconnection in
the wiring leads in SERVOPACK

• Check the conduction state on
connecting parts

Regener-
ative
trouble

Goes ON when power is supplied to
the control circuit

• Defective control circuit board
(1 PWB)

• Replace the SERVOPACK

3. Goes ON approximate 0 5 to 1
second after power is supplied to the
main circuit

• Defective regenerative ransistor • Replace the SERVOPACK

• Regenerative resistor
disconnection

• Check and replace the regenerative
resistor (Replace the SERVOPACK )

Over-
voltage

Goes ON when the motor starts or
slows down

• Load inertia (GD2) too large • Check the inertia of the machine
with the value converted to the
motor shaftL i

—i•
• Defective regenerative circuit • Replace the SERVOPACK

Over-
speed

When the reference is input, the
motor runs fast and Is I goes ON

• Motor connection error
• Optical encoder connection error

• Correct the motor connection
• Check and correct pulses in phases

A, B, C, U, V and W with 2CN
• The reference input voltage too

large
• Decrease the reference input

voltage
Voltage
drop

Goes ON when power is supplied to
the main circuit

• Defective main circuit doide
module

• Replace the SERVOPACKa
I—P'

Overload

Goes ON when power is supplied to
the control circuit

• Defective control circuit board
(1 PWB)

• Replace the SERVOPACK

Goes ON during operation
• When power to the control circuit

is turned off and then turned on
again, the operation starts

• Operation with 105% to 130%
or more of the rated load

• Check and correct the load
(may be overload)

1.
The motor rotates, but the torque is
unavailable When power to the
control circuit is turned OFF and then
turned ON again, the operation starts,
but the torque is still unavailable

• Motor circuit error connection,
such as U--,V, V—,AN, W—"U or
single-phase connection

• Correct the connection

12 2  1  L E D  Indication (7-segment) for  Troubleshoot ing

Table 12  2  L E D  Indication for Troubleshooting
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Tab le  1 2  2  L E D  Ind icat ion f o r  Troub leshoo t i ng  (Cont 'd )

LED Detection Lighting Condit ion Probable Cause Corrective Act ion

A/D
error

CPU
error

Goes ON when power is supplied to
the control circuit

• Defective control circuit board
(1 PWB)

• Replace the SERVOPACKb•
Goes ON during operation • Faulty internal elements • Resume after reset operation_

— • Defective internal elements • Replace the SERVOPACK

F r 2 .
Overrun
preven-
tion

The motor does not rotate, and 1 4
and ;  b l i n k  alternately when the

• Encoder cables are broken
• Contact fault of connector or de-

fective encoder

• Replace the cable
• Check the signal in phases U, V,

and W
•s.

servo power is turned ON

Blink alternately after the motor rotates
momentarily at starting or during op-
eration

• Wrong combination of motor and
Servopack

• Disconnection, contact fault, con-
nection error, defective encoder

• Check and correct the combina-
tion

• Check and correct pulses in phase:
A, B, U, V,  and W

• Correct the connection

• Blink alternately after the motor
rotates momentarily at starting

• Blink alternately during operation

• Wiring error

—

• Correct the wiring
• Contact your YASKAWA represen-

tative
Li,

Trouble Cause Corrective Act ion

Motor rotates even i f  the speed refer-
ence voltage is 0 V

Incomplete ZERO potentiometer adjust-
ment

Adjust VR3 Z E R O  correct ly

Motor vibrates or  vibration frequency is
too high. approx 200  to 300 Hz
(When vibration frequency equals
commercial f requency)

Speed loop gain too high
• Excessively long lead of SERVOPACK

input circuit
• Noise interference due to bundl ing of

signal line and power line

Turn VR6 L O O P  C W  to increase the
speed loop gain
• Decrease length of lead
• Separate input circuit line from power

line or connect input circuit to low
impedance less than several 100
ohms

Motor speed overshoot is too large at
starting o r  stopping

• Speed loop gain too high • Turn VR6 LLOOPI CW to increase the
speed loop gain

' The LED I M  displays one of three type indications according to the trouble conditions
These displays will blink alternately between r 7  and M  ,  E l  o r  E

12  2  2  E x a m p l e s  o f  T r o u b l e s h o o t i n g  f o r  D e f e c t i v e  W i r i n g  o r  P a r t s

Tab le  1 2  3  E x a m p l e  o f  Troub leshoo t i ng  f o r  Defect ive W i r i ng  o r  Par ts

Trouble Check Items Corrective Action

MCCB trips immediately after Power
ON and Servo ON

• Main circuit wiring (such as motor
grounding)

• Correct the wiring

The reference is input, but  the motor
does not  run

• Voltage across ® ,  a n d  0 • Check the AC power supply circuit

• Trouble LED OFF • If LEDs are ON, check the cause

• Speed reference voltage
• P-CON, N-OT, P -OT, S-ON signal

• Adjust the speed setting
potentiometer (supplied by
the user)

12  2  3  E x a m p l e s  o f  T r o u b l e s h o o t i n g  f o r  I n c o m p l e t e  A d j u s t m e n t

Table  1 2  4  E x a m p l e s  o f  Tr o u b l e s h o o t i n g  f o r  I ncomp le te  A d j u s t m e n t
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BULLETIN

AC SERVO DRIVES
R SERIES FOR SPEED CONTROL
SERVOMOTOR TYPE USAREM (With Optical Encoder)
SERVOPACK TYPE : CACR-SR R  (Rack-mounted Type)
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


