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1. RATINGS AND SPECIFICATIONS

1.1 RATINGS AND SPECIFICATIONS OF R SERIES AC SERVOMOTORS (FOR 200V)

(1) Ratings
Time Rating: Continuous Ambient Humidity: 20% to 80% (non-condensing)
Insulation: Class B Vibration: 15 um or below

1000 VAC, one minute Finish in Munsell Notation: N1.5
500 VDC, 10MQ or more

Totally-enclosed, self-cooled

Isolation Voltage:

Excitation: Permanent magnet

Insulation Resistance:

Mounting: Flange mounted

Enclosure:

Ambient Temperature: 0 to +40°C Drive Method: Direct drive
Storage Temperature: -20 to +60°C
Table 11 Ratings and Specifications of R Series

AC Servomotors (For 200V)

Motor T AREM-
otor Type USAREM ABC 732 01C {712 02C 112
Item
* w 50 100 200
Rat Output
ated Outpu (HP) (0 07) (0 13) (0 27)
N-m 0 159 0 318 0 637
R %
ated Torque (0z+1n) (22 5) (45) (90)
N-m 019 0 382 0 765
t *
Continuous Max Torque (02 +1n) (25 9) (51 8) (103 5)
N-m 0 476 0 955 191
p *
esk Torque (0z +in) (67 5) (135) (270)
Rated Current ¥ A 071 10 20
Rated Speed * r/min 3000
Max Speed* r/min 4500
Toraue Constant N-m/A 0 235 0 353 0 346
q (oz - 1n/A) (33 3) (50 0) (49 0)
Moment of Motor kg - m?x 107 7 64 125 50 7
Inertia Jm(=GD?%4) (0z +1n - 2x107®) (1 08) (178) (7 18)
Power Rate* kW/s 330 8 09 8 01
Inertia Time Constant ms 44 34 29
Inductive Time Constant ms 13 1.6 41

* Values when servomotor 1s combined with Servopack and the armature winding
temperature 1s 75°C
Other values are for temperature of 20°C  Shown are normal (TYP) values above

Note
1 {::_Em type designation 1s determined by output pulses (pulses/rev) of optical encoder as
follows -

+ Standard N (1000 pulses/rev for analog clamp)

* Optional Q (2000 pulses/rev for analog clamp)
2 The power supply unit for brake

* Input 200 VAC, Output 90 VDC (DP8401002-1)

For details, see par 8 3 on page 40



1.1 RATINGS AND SPECIFICATIONS OF R SERIES AC SERVOMOTORS (FOR 200V) (Cont’d)

(2) Torque-Speed Characteristics

The values 1n intermittent duty zone are normal

(TYP) values when the
Servopack 1s 200 VAC.

B r/min-N-m
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If 200 VAC or below, the output characteristics
may be decreased even if the data 1s within
allowable variation.
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1.2 RATINGS AND SPECIFICATIONS OF R SERIES AC SERVOMOTORS (FOR 100V)

(1) Ratings
Time Rating: Continuous
Insulation: Class B

Isolation Voltage:
Insulation Resistance:
Enclosure:

Ambient Temperature: 0 to +40°C

Table 12

1000 VAC, one minute
500 VDC, 10MQ or more
Totally-enclosed, self-cooled

Ambient Humidity:

Vibration:

Excitation:
Mounting:
Drive Method:

Ratings and Specifications of R Series
AC Servomotors (For 100V)

Finish in Munsell Notation:

20% to 80% (non-condensing)

15 ym or below

N1.5

Permanent magnet
Flange mounted

Direct drive

Motor Type USAREM-|  \op- -y 01D 12 02D 12
Item
W 50 100 200
Rat tput®
ated Output (HP) (0 07) (0 13) (0 27)
N-m 0 159 0 318 0 637
*
Rated Torque (0z - 1n) (22 5) (45) (90)
N-m 019 0 382 0 765
*
Continuous Max Torque (0z - 1n) (25 9) (51 8) (103 5)
N-m 0 476 0 955 191
*
Peak Torque (0z - 1n) (67 5) (135) (270)
Rated Current* A 12 17 29
Rated Speed * r/min 3000
Max Speed* r/min 4000
Toraue Constant N-m/A 0 136 0198 0 235
q (0z «1n/A) (19 3) (28 1) (33 3)
Moment of Motor kg« m2x 1074 764 125 50 7
Inertia Jm(=GD?/4) {0z -in-s2x107%) (1 08) (1 78) (7 18)
Power Rate ¥ kW/s 330 8 09 8 01
Inertia Time Constant ms 42 32 30
Inductive Time Constant ms 14 17 40

* Values when servomotor 1s combined with Servopack and the armature winding

temperature 1s 75°C

Other values are for temperature of 20°C. Shown are normal (TYP) values above.

Note
1
follows

* Standard * N (1000 pulses/rev)

* Optional

Q (2000 pulses/rev)

2 The power supply unit for brake
« Input 100 VAC, Output 90 VDC (DP8401002-2)
For details, see par 8 3 on page 40

L_::]m type designation 1s determined by output pulses (pulses/rev) of optical encoder as



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

(2) Torque-Speed Characteristics

The values in intermittent duty zone are normal

(TYP) wvalues when the

Servopack is 100 VAC.

power voltage
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If 100 VAC or below, the output characteristics

may be decreased even if the data 1s within
allowable variation.
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1.3 RATINGS AND SPECIFICATIONS OF Servopack

Table 13 Ratings and Specifications of Servopack
Voltage Class 200V
Servopack Type CACR- PRA5AD3 iR PRO1AD3._.R PR02AD3 iR
Appli- Type USAREM- A5C 01C 02C
cable AC w 50 100 200
Combined | Servo- | 2utPut (HP) (0 07) (0 13) (0 27)
Specifi-  |-motor Rated/Max Speed r/min 3000/4500
cations Continuous Output Current A (rms) 07 10 20
Max Output Current A (rms) 21 28 57
Allowable Load J*! kg » m2x 107 0176 125 507
(=GD?%/4) (0z +1n - £x 1073) (10 8) (17 8) (71 8)
Power *2| Main +10%
Supply [Control 1-Phase 200 to 230 VAC Z15% 50/60 Hz
Control Method 1-Phase full-wave rectifying, transistorized PWM control
Feedback Optical encoder (1000 or 2000 pulses/rev)
Basic Environ-| Ambient Temp *3 0 to +55°C
Specifi- | mental |Storage Temp —20 to +85°C
cations Condi- [ Ambient and Storage Humidity 90% or less (non-condensing)
tions Vibration-/Shock-Resistance 0 5G/2G
Mounting Structure Rack mounted
kg 27 28 28
Approx Weight (Ib) (5 9) (6 2) (5 2)
Kv Setting (SW4) 1000300 (X1, X4)
Basic Kp Setting (SW5H) 50t02000S~" (x1, X035, X0 25, X0 125)
Func- CUR Setting (SW6)¥? 100 to 300%
tions Bias Setting (SW6)¥? 0 to 450 r/min (10% of max motor speed)
Ki Setting (SW7) 2 ms to oo
Sign + pulse train (SIGN + PULSE signal),
Refer- Input Type Two-phase pulse with 90° phase difference (phase A + B),
ence CCW pulse + CW pulse
Pulse Input Pulse Form +5 V level (T'TL, line driver) or +12 V open collector
Pulse Frequency 0 to 200 kpps
Control Signal Clear and gsin changeover signals
PG Pulse Phases A, B Line driver or open collector
Output Output Form Phase C Open collector
Sequence Input Signal Servo ON, F run inhibit (P-OT), R run inhibit (N-OT),
alarm reset
Servo alarm servo ready, excessive error,
Sequence Output Signal positioning completion, alarm code (3-bit)
Operated at main power OFF, servo alarm,
Dynamic Brake servo OFF, stop after deceleration at P/N-OT
= 50/100 W type Not provided
|S/1(g)nal Regeneration ° 200 W Provided (containing regenerative resistor)

Applicable Load Inertia

Up to 10 timss motor 1nertia

QOvertravel Prevention

Stop after deceleration at P/N-OT, free running stop ¥

Protection Function

Overvoltage (OV), overcurrent (OC), overload (OL),
overspeed (CS), MCCB trip (MCCB), PG trouble (PG),
voltage drop (UV), CPU error (CPU), overflow (OF),
regeneration trouble (RG)

Indication

Power supply (MAIN LED), alarm (7-segment LEDs),
lag pulse indication bargraph LED

Monitor Output

Speed 2V X 5% at 1000 r/min, Torque 3V *10%/100%
(or speed reference 2 V *10% at 1000 r/min)

Positioning Control

Reference pulse multiplier

X1, X2, X4 (For two-phase pulse with 90° phase dlfference)*"
Feedback pulse multiplier

X1, X2, X4 (X4 without analog clamp)*4

Reference pilse logic reverse L active, H active*4

*x1 When load J exceeds applicable range, see par 6 6 2 Load Inertia (J)

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

%3 When housed 1n a panel, the inside temperature must not exceed ambient temperature range

*4 Use by selecting internal setting SW



1.3 RATINGS AND SPECIFICATIONS OF Servopack (Contd)

Table 13 Ratings and Specifications of Servopack (Cont’d)
Voltage Class 100V
Servopack Type CACR- PRASAD4 I ;R PRO1IAD4 R PRO2AD4: R
Appli- Type USAREM- A5D 01D 02D
cable AC w 50 100 200
Combined | S€TVO" Output (HP) (0 07) (0 13) (0 27)
Specifi- motor Rated/Max Speed r/min 3000/4000
cations Continuous Qutput Current A (rms) 12 17 29
Max Output Current A (rms) 36 50 85
Allowable Load J¥*! kg +mzx 1074 0176 125 507
(=GD?%/4) (0z +in - s2x 1073) (10 8) (17 8) (71 8)
Power *¥2{ Main +10% *2
Supply [Control 1-Phase 100 to 115 VAC *10% 50/60 Hz
Control Method 1-Phase full-wave rectifying, transistorized PWM control
Feedback Optical encoder (1000 or 2000 pulses/rev)
Basic Environ-| Ambient Temp *3 0to +55C
Specifi- mental | Storage Temp —20 to +85°C
cations Condi- | Ambient and Storage Humidity 90% or less (non-condensing)
tions Vibration-/Shock-Rasistance 0 5G/2G
Mounting Structure Rack mounted
kg 27 28 28
Approx Weight (Ib) (10 1) (12 5) (14 1)
Kv Setting (SW4) 100t0 300 (X1, X4)
Basic Kp Setting (SW5H) 50t02000ST (x1, X05, X025, X0 125)
Func- CUR Setting (SW6)*4 100 to 300%
tions Bias Setting  (SW6)¥! 0 to 450 r/min (10% of max motor speed)
K1 Settin (SW7) 2 ms to o
Sign + pulse train (SIGN + PULSE signal),
Refer- Input Type Two-phase pulse with 90° phase difference (phase A + B),
ence CCW pulse + CW pulse
Pulse Input Pulse Form +5 V level (TTL, line driver) or +12 V open collector
Pulse Frequency 0 to 200 kpps
Control Signal Clear and gain changeover signals
PG Pulse Phases A, B Line driver or open collector ¥4
Qutput Output Form Phase C Open collector
Sequence Input Signal Servo ON, F run mhibit (P-OT), R run inhibit (N-OT),
alarm reset
Servo alarm, servo ready, positioning completion,
Sequence Output Signal alarm code (3-bit)
Operated at main power OFF, servo alarm,
1/0 Dynamic Brake servo OFF, stop after deceleration at P/N-OT
Signal Regeneration + 50 W type Not provided

- 100, 200 W Provided (containing regenerative resistor)

Applicable Load Inertia

Up to 10 times motor 1nertia

Overtravel Prevention

Stop after deceleration at P/N-OT, free running stop*4

Protection Function

Overvoltage (OV), overcurrent (OC), overload (OL),
overspeed (0S}, MCCB trip (MCCB), PG trouble (PG),
voltage drop (UV), CPU error (CPU), overflow (OF),
regeneration tiouble (RG)

Indication

Power supply (MAIN LED), alarm (7-segment LEDs)

Monitor Output

Speed 2V * 5% at 1000 r/mun, Torque 3 V +10%/100%

Positioning Control

Reference pulse multiplier

X1, X2, X4 (For two-phase pulse with 90° phase difference)*?
Feedback pulse multiplier

X1, X2, X4 (%4 without analog clamp)*4

Reference pulse logic reverse L active, H active *4

%1 When load J exceeds applicable range, see par 6 6.2 Load Inerta (J).

%2 In main circuit power supply, voltage should not exceed 230 V, +10% (253 V) If the voltage should
exceed this value, a step down transformer 1s required

%3 When housed 1n a panel, the inside temperature must not exceed ambient temperature range

%4 Use by selecting internal setting SW



2. TYPE DESIGNATION

+ AC Servomotor

AC

SERVOMOTOR
SERIES

+ AR: R Series
ENCLOSURE

E: Totally-enclosed.
Self-cooled Type.

MAGNET TYPE

M: Rare Earth
MOTOR OUTPUT

+ A5: 50 W, 0.07 HP
+ 01: 100 W, 0.13 HP
+ 02: 200 W, 0,27 HP

DESIGN REVISION ORDER

« C- 200 V Class, 8-pole
+ D: 100 V Class, 8-pole

DETECTOR (Table 2.3)
+ N: 1000 pulses/rev (Standard)
* Q: 2000 pulses/rev

SHAFT TYPE

+ 1: Taper
+ 2+ Straight (Standard)

DRIVE END SPECIFICATION

+ Blank: Standard
« O: Standard (With Brake)
+ K: With Key (Standard)

OPPOSITE DRIVE END SPECIFICATION
+ Blank: Standard
« B: With Brake

(Excitation Voltage: DC 90 V)

* Servopack

AC Servopack

+ S: With O1l Seal
+ T+ With Key & O1l Seal

CACR - PR 01

SERIES CONTROL TYPE

) J ]

« PR: Positioning control
MOTOR OUTPUT

+ A5: 50 W, 0.07 HP
+ 01: 100 W, 0.13 HP
+ 02: 200 W, 0.27 HP

APPLICATION

- A: R Series
DESIGN REVISION ORDER

D,eeeoes

INPUT FORM

+ 3: 200 V, Pulse train reference
+ 4: 100 V, Pulse train reference

DETECTOR

+ N: 1000 pulses/rev
« Q: 2000 pulses/rev

APPLICABLE MOTOR SERIES

* R: R Series



3. LIST OF STANDARD COMBINATION

Table 31 List of Standard Combination
rrent Recommended
Servopack AC Servomotor ng:’:lrtv gaup;;ty Applicabie Noise Filter} Power
Class] Type CACR- Type Optical S per lé"pe; :;/ICC? Noise ON/OFF
USAREM- plE,rs?s?:;v er:SpAac (o) Ause Filter Type| Specification | Switch
50 W |PRASAD3NR] A5CN2 1000 03
(0 07 HP)[PRASAD3QR| A5CQ2 | 2000 Single-
200 V 100 W |PROIAD3NR| 01CN2 1000 05 5 II LF- |phase, A
(0 13 HP)|PROIAD3QR| 01CQ2 | 2000 Good | 2054|200 VAC Yaskawa
200 W |PROZAD3NR| 02CN2 | 1000 075 class type
(0.27 HP)[PR02AD3QR | 02CQ2 | _ 2000 HI-15E 5
50 W PRASADINR| A5DN2 | 1000 03 *x;gg" ggtzdor
(0 07 HP)|PRASAD4QR| A5DQ2 2000 s LF- |Single- | 54 |2QuV-
100 | 100 W_[PROIADANR 01DN2 [ 1000 0s Poor 1 205A | jhase. alent
(0 13 HP)|PRO1IAD4QR | 01DQ2 2000 200 VAC
200 W |PROZAD4NR| 02DN2 1000 075 g LF. |class L0A
(0 27 HP)|PR02AD4QR | 02DQ2 2000 210

* Values at rated load

t Operating characteristic (25°C)

I Made by Tokin Corp

200% 2 s or more, 700% 0 01 s or more

Table 32 Characteristics of AC Servomotor
Detector and Holding Brake for Standard Combination

Servopack SQSO- AC Servomotor Datector Holding Brake

Class C&yg;- n_'rlggoer Rtg?ig' Ll;gype Cable Rtea%‘?g' L-type | Cable Rt:‘;?g' L-type | Cable
USAREM-| Type ug |Clamp Type Plug |[Clamp Type Plug {Clamp

PRA5SAD3NR | A5CN2KB

PRAS5SAD3QR | A5CQ2KB | MS3101A MS31068* MS3057 _ _ _ MS3101A [MS3106B | MS3057

PROIAD3NR | 01CN2KB |14S-2P 14S-2S -6A 14S-6P 14-65 * -6A
200 V I'pR1ADSQR | 01CQ2KB

PRO2AD3NR | 02CN2KB }MS3102A [MS3108B | MS3057 | MS3102A |MS3108B | MS3057 | MS3102A |MS3108B | MS3057

PRO2AD3QR | 02CQ2KB |18-10P 18-10S -10A 20-29A 20-29S -12A 18-12P 18-12S -10A

PRA5AD4NR| A5DN2KB

PRASAD4QR | A5DQ2KB JMS3101A | MS3106B | MS3057 MS3101A {MS3106B | MS3057

PROIADANR | 0IDNZKB |14S-2P  |145-28* |-6A - a T |uas-6P  |14-65%  |-6A
100 V I'BROIADIQR | 01DQ2KB

PRO2ADANR | 02DN2KB | MS3102A |MS3108B |MS3057 | MS3102A |MS3108B | MS3057 | MS3102A | MS3108B | MS3057

PRO2AD4QR | 02DQ2KB |18-10P 18-10S -10A  }20-29P 20-29S -12A 18-12P 18-12S -10A

% Straight plug.

Note Connector types for detector (50 W and 100 W) are as follows ,

Made by Honda Tushin Co , Ltd

Connector Type
for Detector

For Coupiing Cable

Connector Type

Case Type

MR-20LF

MR-20RM

MR-20LK2




4. CHARACTERISTICS
4.1 OVERLOAD CHARACTERISTICS

The overload protective circuit built in
Servopack prevents the motor and Servopack
from overload and restricts the allowable con-
duction time of Servopack. (See Fig. 4.1.)

If the allowable power-on time during motor
locking is maximum, the higher the motor speed
is, the quicker the motor responce to the same
overload.

The overload detection level is set precisely
by the hot start conditions at an ambient tem-
perature of 55°C and cannot be changed.

NOTE

Hot start is the overload characteristics when
the Servopack 1s running at the rated load and
thermally saturated.

1000

100

OPERATING \\

TIME
(s) )
10 A
ALY
X\
AR
1 <&
07
100 200 300
MOTOR RATED CURRENT (%)
Fig. 4.1  Overload Characteristics

4.2 STARTING AND STOPPING TIME

The starting time (tr) and stopping time (tf) of
servomotor under a constant load is shown by
the formula below. Viscous or friction torque
of the motor is neglected.

Starting Time:

_ NR (Im+ Ju)
tr = 104.7 x Kt-1f(a =& (ms)
Stopping Time:

- NR (Jm+ JL)
tf=104.7 x Kt-1r(a + g)  (ms)
Where,

Nr : Rated motor speed (r/min)

Ju : Moment of motor inertia J (kg-m2x10 =
0z+in+s2) (=GD2y/4)

JL : Moment of load inertia (kg+m2x10 4=
oz+in.s2?) (=GD2L/4)

Kt : Torque constant of motor (N-m/A, oz+in/A)
IR : Motor rated current (A)

a = Ip/Ir : Accel/decel current constant

Ir : Accel/decel current (Accel/decel current o

times the motor rated current) (A)

B = IL/IR: Load current constant

IL : Current equivalent to load torque
(Load current B times the motor rated
current) (A)

T o
R ;’:f,s
MOTOR ‘r _7%@?%?‘*_#_ &
ARMATURE e = TIME
CURRENT | -t P
' ~'«“ -~
t “»‘:{2 '
[}
! T
! k:‘fw I
MOTODR ’ | AN %
SPEE WA
AT TIME
I
Fig 42 Timing Chart of

Motor Armature Current and Speed

4.3 ALLOWABLE FREQUENCY OF OPERATION

The allowable frequency of operation is restrict-
ed by the servomotor and Servopack, and both
the conditions must be considered for satisfac-
tory operation.,

(1)  Allowable frequency of operation restricted

by the Servopack

The allowable frequency of operation is re-
stricted by the heat generated in the regen-
erative resistor in the Servopack, and varies
depending on the motor types, capacity, load
inertia, acceleration/deceleration current

values, and motor speed. If the frequency of
operation exceeds 60 times/min when load inertia
= 0 before the motor becomes rated speed, or

if 1t exceeds

m(iol cycles/min when load J =

motor J x m, contact Yaskawa representative.



4.3 ALLOWABLE FREQUENCY OF OPERATION

(Contd)

(2) Allowable frequency of operation restricted
by the Servomotor

The allowable frequency of operation varies
depending on the load conditions, motor running
time and the operating conditions. Typical
examples are shown below. See par.4.2 Start-
ing and Stopping Time for symbols.

When the motor accelerates, runs at constant
speed, and decelerates in a continuing cycle
without being at standstill (Fig. 4.5).

The timing chart of the motor armature
current and speed is as shown in Fig.4.5.
The allowable frequency of operation "'n" can
be calculated as follows.

K. - In (L_ﬁ)

n = 2865 X NR(JM+JL) a a

(times/main)
- When the motor repeats rated-speed operation _x_ £
and being at standstill (Fig.4.3). N B Ti‘ NS
MOTOR Y I s
Cycle time(T) should be determined so that  ARMATURE e 2 S TIME
RMS value of motor armature current is lower  CURRENT A O 5 :
than the motor rated current: 1 ! 'l ! 1
! —TT =\ !
2 (tretf)+I2 MOTOR b fonnal N AN
r2 12 ( 1 Dt () SPEED A R N S ENAL
n ¥ 3 Zadovn S ¥ e TIME

Fig 45 Timing Chart of

Where cycle time(T) is determined, values Motor Armature Current and Speed

Ip, tr, tf satisfying the formula above, should
be specified.

A EE
MOTOR N ¥
ARMATURE R el B B
CURRENT 4] a
N
..—'JI_L
MOTOR s
SPEED 2

Fig 43 Timing Chart of
Motor Armature Current and Speed

+ When the motor remains at standstill between
cycles of acceleration and deceleration without
continuous rated speed running (Fig.4.4).

The timing chart of the motor armature cur-
rent and speed is as shown in Fig.4.4. The
allowable frequency of operation "n" can be
calculated as follows:

2
n = 2865 x ——LetB__ (—1 —-‘3—3)
Nr (Jm+JL) a a
(times/min)
~Pe ke &, & FV U g
= -51<& =2 —
ARMATURE R— ,‘ e TIME
CURRENT ! A RN 95
: “VM ! | )
‘ h
: | || _ \ :
MOTOR VAN 8§ A
SPEED VAN VAL
A s TIME

Fig 44 Timing Chart of
Motor Armature Current and Speed



4.4 MOTOR MECHANICAL CHARACTERISTICS 4 4 4 Direction of Rotation

4 4 1 Mechanical Strength AC servomotors rotate counterclockwise viewed
from drive end when motor and detector leads

AC servomotors can carry up to 300% of the are connected as shown below.

rated momentary maximum torque at output
shaft,

4 4.2 Allowable Radial Load and Thrust Load

Table 4.1 shows allowable loads according to AC
servomotor types.

587 276

Table 4 1 R Series Allowable Radial

Load and Thrust Load Fig 46 AC Servomotor
Allowable Allowable
%gt:a ET'\%pe Radial Load* Thrust Load (1) Connector Specifications
- kg (Ib) kg (Ib)
A5 [ 1012K (a) Motor receptacle
8 (18) 4(9)
01 ;2K + Standard
02 i 2K 25 (55) 10 (22)
* Maximum values of the load applying to the shaft A Phase U
extension B 2 B Phase V
8 E C Phase W
D Ground

4 4 3 Mechanical Specifications

Table 4.2 Mechanical Specifications in mm .- With brake

Accuracy (TIR)t Reference Diagram 50W, 007 HP
Flange surface 004 100W, 0 13HP
perpendicular to shaft @ ® o 2 A Phase U
Flange diameter Fo ° op
concentric to shaft ® 004 "»L €° o, B Phase V
D
C Ph w
Shaft run out © 002 ase
( 200W, 027 HP D
tTIR (Total Indicator Reading) or more ——— Brake terminal
3 E
Do E oA F Ground

c°® ©g

_11_



4 4 4 Direction of Rotation (Cont'd)

(b) Detector receptacle

( 50W, 007 HP
100W, 0 13HP

Con':ector Application Color

o
1 ov Black
2 —_ —_—
3 J— _—
4 +5 VDC Red
5 — —
6 Channel SIN B output |Brown
7 Channel SIN B output [White (Brown)
8 Channel U output Orange
9 Channel U output White (Orange)
10 Channel V output Purple
1" Channel V output White (Purple)
12 Channel W output Gray
13 Channel W output White (Gray)
14 Channel Z output Green
15 Channel Z output White (Green)
16 Channel A output Blue
17 Channel A output White (Blue)
18 Channel B output Yellow
19 Channel B output White (Yellow)
20 FG (Frame ground) |[Green (Yellow)

Channel A output

Channel U output

Channel A output

Channel U output

Channel B output

Channel V output

Channel B output

Channel V output

Channel Z output

Channel W output

Channel Z output

Channet W output

ov

Channel SIN B output

“|ln|od|9o|2Z2||r|x

+5vDC

Channel SIN B output

c|lT|(Od|m|m|o(Oo|w|>

Frame ground

4 4.5 Impact Resistance

When mounted horizontally and exposed to ver-
tical shock impulses, the motor can withstand
up to two impacts with impact acceleration of
10G (Fig. 4.7).

NOTE

A precision detector 1s mounted on the
opposite-drive end of AC servomotor. Care
should be taken to protect the shaft from
mmpacts that could damage the detector.

’VERTICAL

—
—J
HORIZONTAL

L

Fig 47 Impact Resistance

4 4 6 Vibration Resistance

When mounted horizontally, the motor can with-
stand vibration (vertical, lateral, axial) of 2.5G

(Fig. 4.8).

tvenncm.

LATERAL
AN

AN
JJ-I-E;IZ—ONTAL

Fig 48 Vibration Resistance

AXIAL

4 4 7 Vibration Class

Vibration of the motor running at rated speed
is 15 ym or below (Fig. 4.9).

POSITION FOR
CHECKING VIBRATION
N

T
=

Vibration Checking

Fig 49



5. CONFIGURATION

5.1 CONNECTION DIAGRAM

« FOR 200V

POWER SUPPLY
200 TO 230V +10%
—-15%

]

50/60 Hz
R

1MCCB )

)

« FOR 100V
POWER SUPPLY
100 TO 115V +10%
50/60Hz

-15%

Bold lines indicate power lines

Prevent external noise with a noise filter

f NOISE FILTER (excluding the grounding hine)
= ] SERVO TROUBLE
- 5Ry 'ND'C}TQZ/ EXAMPLES OF INDICATION
Q_O- 1PL,
P
POWER  mih Y MAGNETIC CONTACTOR
OFF . 5Ry iMC __l— FOR POWER ON/OFF
Zj_o o— -1 (See Table 3 1)
E; g Be sure to fit a surge suppressing
iMC 1SUP I——— device to each of the magnetic
contactor and the relay
Servopack -
TETYPET o T TE i
1MC . CACR-PR{:AD: R 1] .
1 H u MOTOR *
1r 1 ) A
c H Vv A o
_m T MAIN " iB L
i CIRCUIT w k
) r TERMINALS . C J
i t [
SIGNAL GENERATOR 1Must be secure|y )‘ ;
I CW~ - P [ \grounded __ OPTICAL .
l(puLS) —R . 1-28 ; ' ENCODER:
v [ :
1-18 J [
cCcw P ¢ (:::) [ , 1
(SIGN) i 5 1-30 ’ P “
i (1-19 WA NE
\ + LEAD LENGTH :°
l__ ._-_I 3 METERS OR

LESS

In two contact parallel connec-
tion for low level)

Use relays highly reliable in —O
contact (Yaskawa Bestact \\ 2Ry
relays or equivalent, or arrange i.__o

+

T

ALARM
BY USER

+12V+06V
(SUPPLIED BY USER)

Fig.

51

*1-26
SEQUENCE——% SERVO

ALARM

i

L SF 2 fha 4

@

ww o s

Y3

S A mk b ol S
NS

i

N LEAD LENGTH
5 METERS OR LESS

Be sure to do terminal treatment
of shielded cable

- ¥ 2 S RS

Example of Connection Diagram of Servopack

(Type CACR-PRI_IAD:iR) with a Servomotor and Peripherals

_13_



5.2 INTERNAL BLOCK DIAGRAM

Cn:0V:iDil Hd-HO VD edA L yoedoaueg jo wedbeiq joo|g |guselu| 7 g Bid

MOS AQOL Pue mQ0L A00OZ 'MOS A00Z 40} yoedoAsas ui papiaoid JON *

T T T IR T e T T AT S e TaTTT F T T T RLm T Wavly  (AHS)
5 | 1
\ | O3S 1 zun_o_ o ol
w BHOSSIHddNS  +--—--
(ow'wWwv) | |2 [0 . g IoHNS
(NO OAH3S) | | : _ m 8
S g o cloo
(NIVEL 3870d) | b oemeo v/a _— > ’ PN No 3o
{IVNDIS NIOD) | | Narissod V1Y) b H3MOd
- TN m
- e asv ‘
HNO Ell NS00 HILHIANCD e A
~ 00/20 u_
= LINJHTD ndo AGDd H
{OH OO ,_o."_nuwu AS + o4 3
|asvmuos m ASLF T = w.
a33d — I—| o4
LINJYID I—I ~ N
oNILVEINID — T i
-L + 1l L M
+T T T il
P
.xthu“ wnﬂ
WNDIS y
od 4
- .
?
- Bl g
wZ»(wa-wOOzw_W W
: AV13E =3 ]Houvos: I }
. 3 NOILD3130) J _ J _ = o
L v AN3IguN: 3]
5 . K ( H F
! 3 - L4
X : d ’ - ~ H‘.‘ —
y = 1LINouIo — ﬂ .H B
2= 8a #
W T b1 & 1
d s * L
: LW; NIVA ~ WP :
: N = LBOOW =
H,> uoLoaL3a + IS ERRIE]
M 4»3 AN3HEND mw_oz
HOLOWOAHIS OV | . _ N mV mw go0NW
-» B 28 BT SRR .
_, LW1d fo\eL X=Ta] 4 g  (ZH09/08) o (2H09/0S)
U GRS 78 R X -7 VO | %g; 4 NGHL OL 00110 %y AOEZ OL 002
v & 2.1l 3SVHd 319NIS 3SVHd 319NIS
AlddNS H3IMOd AddNS H3IMOd



5.3 MAIN-CIRCUIT TERMINALS

5.4 CONNECTOR TERMINAL (1CN) FOR 1/0

SIGNAL

Table 51 Main-Circuit Terminals for Servopack .
5 4 1 Specifications of Applicable Receptacles
Tser'r:;ubr:sl Name Description
y v~y Table 5 2 Specifications of Applicable Receptacies for
* For
Servopack 1/0 Signal
® @ |Man-crcurt | Singie-phase 200 1o 230V ¥ 1% 50/60Hz P g
AC input * For 100V Connector Type* Applicable Receptacle
Singte-phase 100 to 115V * 1% 50/60Hz used in Type
Manu- Soldered | Caulking
0VO® Motor Connects terminal @ to motor Servopack facturer Type Type Case
connection terler;ZIOC, WtoBand@to C :\AR-34 AMA ?onﬁl_‘a ursare MRP- |
tror Right angle sushin -34Ft R-34L+t
® @ Coon:ol Single-phase 200 to 230V t:% 50/60Hz 34P) Co, Ltd 34F01
f:‘ v:/] tr * For 100V *The connectors for 170 signals used are type MR-50RMA
P Single-phase 100 to 115V ¥ 1% 50/60Hz made by Honda Tsushin Co Ltd
c D t+Attached to Servopack when shipping
® Ground onnects to motor termina
Must be securely grounded
@ Regenerative | External connection not usually 5 4 2 Connector 1CN Layout and Connection
register required of Servopack

The terminal layout of the Servopack I/0O
signal connectors (1CN) is shown in Table 5,3,
The external connection and external signal
processing are shown in Fig. 5.3.

Table 53 Connectorl 1CN Layout of Servopack
R R S B A R R R S R P PN N B R e D o P
FG ov ov ov ov ov ov oV ov EXT1 EXT2 |+12 V IN
External
Frame | 0 V for {0V for {0V for |0V for |0V for |0V for |0V for OI:), ff:r gp:nrg?l:egf;mal Input
Ground| PCOT | ALOl | AL02 | AL03 | ALM | COIN |SRDY | P elerenc Power
Pulse |Power Supplv Input|Supply
IREENT EETNE SN PRI B2 SV B DN SR DR P R BT AT S
R-PULS|F-PULS| ALo0l | ALoz | ALo3 |—-SW_ | CCW GrvpsT p.oT | N-OT
(PULSE)| (SIGN)
Alarm |Forward| Reverse
PG Output Signal Alarm Code Output Reference Pulse Reset |[Prohibit|Prohibit
(Phase A + Phase B) Input
Input Input Input
T8 o T g 25 1 B 000 [ T e T 0 ey SO e A B9 | EaAate oA
Cw CCW
PCOT |R-PULS|F-PULS| ALM | COIN |[SRDY (PULSE)| (SIGN) CcL GAIN S-ON +12 'V
- Position- Gain
PG-C PG Output Signal Servo g Servo |Reference Pulse Clear |Change- Servo 112V
Open Alarm Ready Input ON
(Phase A + Phase B) Comple- Input over Output
Collector Output |410n Signal| Output | (line driver) Input Input




5 4 2 Connector 1CN Layout and Connection of Servopack (Cont'd)

T i, PERNCEE] I

=y

- Ny,

+2wN | ]
SERVO ON 1-12 |22k [ |
AT 1Ry ON 12V ;——Rﬁ S-ON . ——APPROXSmAi ¥=< {—— SERVO ON
;1-33 jemimpepes
S ‘ 2 k0 i T_.!
ALARM RESET | 2Ry ALMRST - 2K onsmal F K ALARM RESET
AT 2Ry ON 1-20 | = 0-—--- -_:
i 7
. > 2ka L :KI REVERSE RUNNING
REVERSE RUNNING | N-LS N-OT - —— APPROX SmAl " i INHIBIT
INHIBIT AT N-LS OFF [ 22 [1-22 -—---)
; 22k Ly -k | FORWARD RUNNING
FORWARD RUNNING |P-LS P-OT [ —— APPROX 5mal =Kt INHIBIT
INHIBIT AT P-LS OFF [ 22 121 s--oo
— : 22k pae
LOW GAIN ’_?% GAIN e APPROX 5mA] | ’Kl
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1 Capacity of each output circuit 1s 30VDC,

50mA or less

2 12V power supply must be provided by
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5 4 3 110 Signals of Connector 1CN

Table 5 4 Input Signals of Connector 1CN

Signal | Connecton]
Name 1CN No. Function Description
Inputting this signal makes the Servopack ready to receive pulse reference
S-ON 33 Servo ON input.
Base block 1s cleared.
ALM-RST 20 Alarm reset This signal resets the alarm.
N-OT 22 Reverse running
inhibit In the case of hinear drive, etc., connect himit switch signal according to the
run direction. It 1s "closed" during normal run. When limt switch 1s
_ Forward running tripped, 1t becomes "open".
P-0T a nhibit
External power supply to 1CN-20, 21, 22, 31, 32 and 33. Prepare a 12 VDC
+12 VIN 12 2z v (30 mA min,) power supply.
Reference Pulse train frequency = Motor s([::ed (r/mm)x Dividing ratio x No. of PG
PULS 29 puls: pulses (pulse/rev) x M s 200 kpps. (M:PG multiphication factor ... 1, 2, 4)
npu Main Pulse width = Duty must be 50% at the maximum frequency used 2 2.5 ps.
ref.
mnput (For positive logic)
SIGN 30 Referencet Forward rotation command: H-level
sign 1npu Reverse rotation command: L-level
Reference
*
PULS 18 (pulse mput) When reference pulse signal 1s line driver output, use PULS signal in pairs.
Reference
*SIGN 19 (51gn mput) When reference sign signal 1s line driver output, use SIGN signal 1n pairs.
cr 31 Error counter Blocks reference and feedback pulses.
signal Clears the error counter at L-level.
GAIN 32 Gain Switch Signal Switches the positioning locp gain.

- 17 —



5 4 3 1/0 Signals of Connector 1CN (Cont'd)

Table 55 Qutput Signals of Connector 1CN

Signal Connector,

Name 1CN No. Function Description

Turns OFF if malfunction 15 detected.

ALM 26 Servo alarm For details, refer to table 6.11.

S-RDY 28 Servo ready Turns ON when main power supply ON, and no servo alarm.

COIN 27 Positioning comple- Output when No. of lag pulses of the error counter reaches the range of
tion signal the set value (*1 to #7) x 1 or x 5.

+12 V output

+12 V 34 +12 V #5% Max. output current 30 mA
power supply
F-PULS 24 Phase A
Position- —
*F-PULS 13 Ing Phase A
signal Positioning Output pulse
R-PULS 25 output Phase B
*R-PULS| 14 Phase B
Positioning signal Open collector output
PCOT 23 output-2 Max. operating voltage: 30 VDC
Phase C Max. minput current: 20 mADC
ALO1 15 Open collector output
ALO2 16 gggzm(gl(x:tguzo de) Max. operating voltage; 30 VDC
ALO3 17 Max. mnput current: 20 mADC

_18_



5.5 CONNECTOR TERMINAL (2CN) FOR
OPTICAL ENCODER (PG) CONNECTION

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

Table 5 6 Specifications of Applicable Fleceptacles and Cables

Connector Type* Applicable Receptacle Type Connection
used in
Servopack | Manufacturer | Soldered Type | Caulking Type Case'! Cable#
MR-20RMA,
nght angle H°"g: Tl_s(gs“'" MR-20F MRP-20F 01 MR-20L B8400403
20P '

*Made by Honda Tsushin Co, Ltd 1The cables listed in Table 5 7 are available on request
tAttached to each applicable receptacle {soldered and if required, puichase in units of standard length as

caulking types) shown in Table 5 7

Table 57 Details of Specifications of Applicable Cables 5 5 2 Servopack Connector (2CN) Terminal

Connection Soldered Type Layout and Connection
Yaskawa B8400403 The terminal layout for the Servopack connec-
Drawing No tors (2CN) for connecting the optical encoder is
Manufacturer Fupkura Cable Co shown in Table 5.7, and the connection method
of 2CN and the optical encoder, in Fig. 5.4.

General Double, KQVV-SW

AWG 22 x 3C
Specifications AWG 26 x 7P

Teable 58 Connector 2CN Layout of Servopack
For Soldered Type

1 2 3 4 5 6 7

PGOV | PGOV | PGOV | PG5V | PG5V | SIN-B {*SIN-B

8 9 10 1 12 13

PU | *PU | PV | *PV | PW | *PW

A Rea 14 15 16 17 18 19 20
Internal !
Composition A, | Black PC *PC PA *PA PB *PB FG
and A; | Green yellow
Lead Color Bioe- Note: For DIR, see par. 6 9.1
Bi | white/blue
B Yeliow -
2 White/ yeliow
B Green -
3 White/ green
B Orange - Twisted
4 White/ orange cable
B Purple -
5 White/ purple
B Grey -
6 White/ grey
B Brown
7 | white/brown
Yaskawa Standard length &5m
Standard Terminal ends are not provided (without

Specifications | connectors)




5 5 2 Servopack Connector (2CN) Terminal Layout and Connection (Cont'd)

OPTICAL ENCODER

Crrem

T

o

T

L__-';

PG

N e

OPTICAL ENCODER
e
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Fig 54

0.2mm*
- ¥1 / Servopack
/ P ~
6} BLUE {1 2(’“
X -16
17 WHITE/BLEJE.P : 2_17*PA
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*Made by Texas Instrument inc
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Fig 5.5 Caulking Type Connector 2CN Connection and

1CN Output Prosessing (200 W)

(When using Connection Cable B8400403)



6. OPERATION
6.1 POWER ON AND OFF

Arrange the sequence so that the powee 1s
simultaneously supplied to the main carcuit (R,
T) and the control circuit (r, t), or suppled to
the control circuit first, then the main circuit
(Figs. 6.1 and 6.2).

SERVO ALARM
bower orr POWER ON SRy ¢ MG

— 1SUP
2MC ALY
1ME\CB 1MC 2suP
SINGLE-PHASE —3 o—™
200 TO 230VAC
(50/60Hz) —3$ o—M\ T s.,vw
2MC
Fig 61 Connection Example for

Simultaneous Control Power ON/OFF
(When using AC Servomotor for 200 V)

SERVO ALARM

PoweR OFF POWER ON 5 Ry 1 MC ‘
::I_o 1SUP

1McCcB 1MC 1:;c
SINGLE-PHASE —< o—™ 4+ fn* e
200 TO 230VAC ! 3
(50/60Hz) — M ik T Servopack \y
r 5
t el
M H
& _“?J
1SUP, 2SUP Surge suppressor CR50500 BA
or equivalent (made by Okaya
Electric Industnes Co, Ltd )
Fig 62 Connection Example for

Main-circutt Power ON/OFF
(When using AC Servomotor for 200 V)

Arrange the sequence so that the power is
simultaneously cut (including momentary power

failure) (Fig. 6.1), or the power to the main cir-

cuit is cut first, then the control circuit (Fig.
6.2). The order 1s the reverse of the power ON
sequence,

Precautions for connections
{(in Figs. 6.1 and 6.2)

+ Make sequence to assure that the main-circuit
power will be cut off by a servo alarm signal.

11 the control circuit is turned off, the
LED indicating the kind of servo alarm also
goes off.

+ Since Servopack is of a capacitor input type,
large recharging current flows when the
main-circuit power 1s turned on (recharging
time: 0.2s). If the power is turned on and
off frequently, the recharging-current limit
resistor may be degraded and a malfunction
may occur. When the motor starts, turn
ON tihe reference pulse train and turn it OFF
when the motor stops. Do not turn the power
ON or OFF.

* In Fig. 6.11, keep the power ON signal for a
minute.

Before power on or off, turn off the "Servo
ON" switch to avoid troubles at transient

stage.




6.2 POSITIONING REFERENCE

Table 6 1 Logic Level of Reference Pulse

6.2.1 Input Reference Pulse

Setting

@ Short pin ON
®

@ o o Short pin OFF

® oo

"H" level is effective for input CL (CLEAR)

signal. negative positive
Effective Lagic (active L) (active H)
(1) Logic level of input reference pulse
For input reference pulse, positive logic (active
H) or negative logic (active L) can be selected
by switch [SW4]. See Table 6.1.
(2) Reference pulse mode
Three types of signals can be input as
reference pulses. Set switches SW4-@D, - @,
and according to the reference pulse modes
and multipliers (only for 2-phase signals), as
shown in Table 6.2.
Table 6 2 Reference Pulse Mode
Input Forward Running Reverse Running Input sw2t
Reference Pulse Mode P:’:‘p\:‘o‘ Reference of Motor Reference of Motor Mul':?pt:mr*
(ccw) {cw) Q|9
eN-® | —Lnn I
Sign + Pulse Train - o0
1CN-® _r “H" I ‘L
Positive %" %° x 1 Ol0|0
Two-Phase Pulse '
Logic Train with 90° Phase 1ICN-® _I'_LI—L_ - x 2
Setting Difference 1CN-® _J_L_f_l._ O O
(1, 2 or 4 Times) J-j ~™ [ ] 1L 4 o o
CW Pulse Train ICN-® 1 -+ rL_IUI_ - O
+ CCW Pulse Train 1CN-® n n n ——| L
s Pulse T ICN-B
1 + 1 —_—
gn ulse Train 1CN-® .j L J__H—
Negative 90°
Two-Phase Pulse e — _1_90° x 1 010
Logic Train with 90° Phase 1ICN-® w -—L_]—L_J'—
Setting Difference 1ICN-® x 2 O 10
(1, 2 or 4 Times) ] | L] L [ I < 4 0O O
CW Pulse Tran ICN-® — " U U LI _ O
+ CCW Pulse Train 1ICN-® W _—r—H—

The input multipher can be set for two-phase pulse train with 90° phase difference. This defines the method
of counting the input pulse waves in Servopack. Table 6.3 shows the forward running reference (positive logic)
for 90° phase difference 2-phase pulses when phase A=phase B = f(pps).

Circles 1n SW2 show the positions for instaling the setting plugs on the pins.
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Table 6 3 Counting Method of Rererence Pulse
(For positive logic, forward run command)

Reference Pulse

Multiplier Content of Pulse Counting of Servopack Frequency of Servopack

Counts only the leading edge of phase-A pulse
mnput (1CN- @ ).

x 1 PHASE A (1-18)J L_¢ 1 } L B f(pps)
PHASE B (1-19)7 ] [ 1 [ 1 [ 1 [Nr/min*]
Servopack
COUNTING PULSE n ﬂ n
TRAIN

Counts the leading and trailing edges of phase-A
pulse mput (1CN- (@ ).

PHASE A (1—18)_} ' } ' ’ ' { L 2 x f(pps)
x 2 PHASE B (1-19)‘_‘[ I ] I 1 I | {2 x Nr/min]

Servopack
COUNTING PuLsE Jnnnnnin

TRAIN

Counts the leading and trailing edges of phase-A

pulse input (1CN- @ ) and phase-B pulse input
(1CN- é

x 4 x f(pps)
Yot T T T R

Servopack
counting putse JUTLMUMUTLIUULUIUULUL

TRAIN

* Motor speed

(3) Interface of reference pulse

Three types; +12 V/+5 V open collector or line driver output 1s apphcable to interface of reference
pulse. Set 1t by internal switch [SEL1| [SEL2]. See Table 6.4.

Table 6 4 Voltage Level Setting of Reference Pulse

® — ® Short ® — © Short O®® Open
SEL1
SEL2 efoo] *12Vi oo ™5V [c ¢ o]
Voltage Level 112V 5V ‘ +5 V external power supply
of Reference Open collector Open collect 1 Line driver 1s set the settmg)
Pulse P pen cofiector {\plugs to this position

(4) Input circuit
Figs. 6.3 (a) and (b) show input part of reference pulse and reference sign signals.

SIGNAL s ok
GENERATOR ervopa
5v SEL1 (SEL2) +12V SIGNAL

Servopack
1 -[220 E 1 kﬂj_ SIGNAL GENERATOR

GENERATOR I'_“'"‘"""
2200l2200
‘2‘;‘(;‘0’) ok w — 10(11)
i18(19) 18(19)

1 §
]

(a—1) For internal power supply (a—2) For external power supplv (b) For line driver

[2g 2200

i
L7\
1+

Fig 63 Reference Pulse Input Circuit
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6 2 1 Input Reference Pulse (Cont'd)

(5) Reference pulse voltage and timing

The pulse waveforms shown in Table 6.5 are for

positive logic.

For negative logic, ® and (©

references are only switched, and the other

conditions are the same.

Table 6 5 Applicable Voltage Level and Timing

Item Electrical Specifications Remarks
Vol Level of +12 V H Level +10.8 V to +12 V
oltage Level o +5 V 1 1 +12
Level L Level 0V io+l.2V evel or +12 V level
Signal 1s set by internal switch
H Level +4,2 Vto+5 V
+5 V SEL1 and SEL2.
Level L Level 0V to +0.8 V
Line
driver (H level-L level) > 2.0 V
tt T
SIGN —:ﬁ " \z_—"_
LT 1
PULSE —
Sign + Pulse Train Input te =iz | i SIGN-
(SIGN + PULSE Signal) L1 tef Jte H - @ Reference
@ REFERENCE| | ® REFERENCE L - © Reference
t1, t2 0.1 us rz25yus
t3, t7 5 0.1 us r
te. ts, te > 3 us T 100 < 50%
= t' PHASE A
woeen P
Reference e
es [\ /[ \Pwmses [\
Pulse 2-phase Pulse with PHASE B _, PHASE 8 Multiphier mode 1s set
Signal 90° Phase Difference = T-I l by the internal switch
(Phase A + Phase B) SWa-QD to - @.
Mode ® REFERENCE l | © REFERENCE
PHASE B 90° ' 'PHASE B 90°
AHEAD OF PHASE A BEHIND
t, t25 0.1 us S x 100 =505 FROM PHASE A
— — —
t
LT
ccw — o - —— -
CCW Pulses + tyl o
CW Pulses cw ..._..__j-'.\_./-\_j—\—
2}
@ REFERENCE (@ REFERENCE
t1, tz £ 0.1 us r22.5us
ts> 3 us L x 100 5 508
Note Maxmmum reference frequency 1s 200 kpps.



6.3 CONFIGURATION OF 170 CIRCUIT

6 3 1 Input Circuit

There are six input signals: Servo ON,
forward/reverse overtravel protection, alarm
reset, clear, gain changeover. Construct
the input circuit using 12 V power supply
(Fig. 6.4). Typical circuits are shown 1n
Fig. 5.3.

) S—

|
I OPTICAL *:ﬁ

Jj COUPLER
| Ti -—— APPROX 5mA
ov
Fig 64 Configuration of 1/0 Circuit

(1) Forward and reverse running prohibit
(P-OT, N-OT)

These circuits prohibit motor drive in forward
rotation (counterclockwise rotation viewed from
the load coupling side) and in reverse rotation.

By inputting the P-OT or N-OT signal,
the circuit stops drive of the rotating motor
and energizes the built-in dynamic brake to
stop the motor.
be operated only in a resetting direction.

However, drive is not possible on the reference

to operate to the overtravel side.

The P-OT and N-OT operation specification

1s as follows:

After stopping, the motor can

Side P Power- | Side N Power- | Operable Disol
ON TR ON TR Direction ISplay
Dunng P-OT | Base cut off | Power on Side N |2 |
Dunng N-OT | Power on | Base cut off Side P ”

Note Operation in a reverse direction 1s possible for both sides P and
N after cutting off the base and releasing DB dunng DB operation after
P/N-OT

NOTE
When the overtravel prevention circuit 1s not
used, connect 1CN- and to the 0 V

terminal of the external 12 V power supply.

(2) Servo ON (S-ON)

This circuit 1s used to turn on the main-circuit
power-drive circuit of the Servopack. When
the signal of the circuit 1s not input (Servo
OFF state), the motor cannot be driven. If
this signal is applied during motor running, the
motor will coast to stop.

NOTE

Before turning power on or off, turn off the
"Servo-ON" switch to avoid troubles resulting
from transient current. Allow at least 40 ms
for the reference pulse to be accepted after
servo-on.,

(3) Alarm reset (ALM-RST)

This 1= the 1input to reset a servo alarm state
other than the overcurrent alarm (Display ).

If an overcurrent alarm ([1. ]) occurs,
turn off control power temporarily to reset the
servo alarm.

(4) Deviation counter clear signal (CL)

The deviation counter resets at "L" level. Apply
the reset signal for a period of only 50-50 ms.

(If applied for longer periods, the motor will
turn continuously in one direction because of zero
drift.)

(5) Gain switching signal (GAIN)

The motor will not operate smoothly and vibration
will occur on the motor shaft at low speeds since
the motor complies with the command pulse. The
motor will operate smoothly at low speed feed for a
short period of time as in the MANUAL mode with
this signal at "L" level and gain switched to L.

However, there will be a shock if gain is
switched during operation. Also, always leave it
in H gain when stopped.
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6.3 2 Output Circuit
There are three output signals: positioning
completion, Servo alarm, Servo ready.

These output circuits are non-contact, em-
ploying transistors. Voltage and current speci-
fications are as follows:

Applied Voltage (Vmax) £ 30 V
Conduction Current (Ip) s 20 mA
NOTE
The output circuit requires a separate power
supply. It is recommended to use the same

12 V power supply used for the input circuit
(Fig. 6.5).

! Servopack

N SN74LSO7

Fig 65 Output Circuit

6 3 3 Optical Encoder (PG) Output Circuit

Phase A and B signals can select open collector
or line driver output mode by setting of inter-
nal SW SEL4 to SEL7 of Servopack.

However, phase C (original point) signal
has only open collector output.

Servopack
R, %
¢ V\ ol&—31CN-24
|3
511
SEL °H1CN-13
cew ~ S
— re)
(Ag) SEL4 12 |icn-25
3
e
SELSol2 — d1cN-14
—{ 3
1CN-23
or—— y

Open collector SN74LS07

(Made by Texas Instrument Inc )

Line driver MC3487

(Made by

Texas Instrument Inc )

Fig 66 Output Circuit of Optical Encoder (PG)

(1) For open collector (factory-setting before

user)
PROVIDED
S_orvopcck 'BY USER
SEL6 l ‘lﬁ
{1CN-24
30 Vmax {>
20 mA max
1CN-13
\
l1 CN-25
P
CCW — SEL5 g .
'E}z 1CN-14

v

C¢—

Fig 67 Setting for Open Collector
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ine driver PROVIDED
(2) For line driv BY USER

1CN-24
MC3486 (Made by Texas
| Instrument Inc
i or equivalent)
1CN-13
ccw 1CN-25

Fig 68 Setting for Line Driver

Optical encoder (PG) output can select output The pulse logic is "L" effective and pulse
mode by setting of internal switch (SW3-® , @) width is 0.7us.
of Servopack.

Table 6 6 OQutput Pulse Mode

Forward Running Reverse Running SW3*

Output Pulse Input Pin No Reference of Motor Reference of Motor [ORE®)

ICN-@
Reference | Sign + ” ” ” ” ” ”

Pulse Pulses 0|0

1ICN-® —L L | _r

IcN-@ | H
CW Pulses + Il ” ” o

CCW Pulses
1CN-® H

R N | | R e T [ O
Feedback |S'8n * ®)

Pulse Pulses LONB _I ) j _

INVERSION OF PHASE B

I L I L

90° Phase 1CN-@ ' \ ! H \ Factory
D fference ! i ‘ | ! i i setting
2-Phase INVERSION ——{90‘:‘- ! | ! :. before
Pulses ICN-® OF PHASE A I i g 1 : shipment
: | ! i
1

t
]
1
1
1
]

% Circles 1n SW3 show the positions for installing the setting plugs on the pins
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6 3 3 Optical Encodcr (PG) Output Circuit (Cont'd)

Phase C signal outputs optical encoder C® (origi-
nal point) signal. The output logic can be
selected by setting of internal switch SW5- ().

Table 6 7 Phase C Output

SW5-® Output Logic

© [l
x L

Factory setting
before shipment

6 3 4 Input and Output Pulse

When the Code + Pulse output mode and CW/
CCW output mode are selected, the output pulse
will be the pulse after multiplying.

If the 90° phase difference, 2-phase
pulse output mode 1s selected, the inverted
signal of the optical encoder (PG) A phase
and B phase pulse will be output.

6 3 5 Setting Number of Optical Encoder Pulses

The optical encoder issues numbers of pulses,
1000 or 1500 pulses/rev. These pulses are
set by the short switch (SW1- &, @, ®)
in the Servopack.

Note that 1f wrong number of pulses 1s set
for the servomotor and Servopack, the motor
cannot run.

* The number of pulses of the optical encoder
is i1ndicated with the type of the servomotor.

* The number of pulses of the Servopack's
optical encoder set at the factory is indicated
with the type of the Servopack. (The
factory setting is E: 1000 pulses/rev.)

If the number of pulses of the Servopack's
optical encoder set at the factory is different
from the number of motor pulses, change the
setting switches in the Servopack according to
Table 10.3.

6.4 PROTECTIVE CIRCUIT

Servopack provides functions to protect the
body and motor from malfunctions.

(1) Dynamic brake function

Servopack incorporates a dynamic brake for

emergency stop.

This brake operates when:

+ Alarm (fault detection) occurs.

Servo ON command 1s opened.

+ Main pcwer supply 1s turned off.

- During deceleration at P/N overtravel

(2) Trouble detecting functions

Table 6 8

Trouble Detecting Functions

Trouble

Detection

Overcurreat (0C)

Overcurrent flow 1n the main circuit

Circuit Protector
Trip (MCCB)

Circuit protector tripped

Regeneration
Trouble (RG)

Regenerative circuit not activated
1n Servopack

* For 200 V.  only 200 W

+ For 100 V  only 100, 200 W

Overflow (OF)

Excessively large number of lag
pulses of error counter

Overvoltage (OV)

Excessively high DC voltage 1n the
main circuit

* For 200 V approx 420 V

« For 100 V approx 220V

Overspeed (0S)

Excessively large speed reference
input (detected at approx 4900 r/min)

Overrun
Prevention (PG)

Wrong wiring of motor circuit or
PG signal line

Voltage Drop (UV)

Low DC voltage 1n the main circuit
after power ON

*» For 200 V approx 150 V or less
» For 100 V approx 75 V or less

Overload (OL)

Overload condition of motor and
Servopack

CPU Error (CPU)

Any error of CPU




(3) Overload (OL) detection level

Fig, 6.9 shows the setting of overload detection
level at 100% rated motor current. If the allow-
able power-on time during motor locking is max-
imum, the higher the motor speed is, the
quicker the motor response to the same over-
load.

(4) Servo alarm output (ALM+, ALM-)

If any trouble detection circuits in Table 6.8
functions, the power drive circuit in the
Servopack goes off, 7-segment LEDs indicate
the operation condition and a servo alarm signal
1s output.

The alarm codes are also output to the ex-
ternal through open collector output circuits of
ALO1l to ALO3. See Table 6.9.

1000

100

-

|t

\
OPERATING \
TIME

\
(s) \

oL\

N\
AN
ANN
N
NN
\_
1 ~
07
100 200 300

MOTOR RATED CURRENT (%)

Fig 69 Overload Characteristics

Table 6 9 Alarm Display and Alarm Output Code
(SVALM and 3-bit Qutput)
Specifi-| Display | Code |Output|Qutput|Output
cations| (LED) No 1 2 3 SVALM
Normal} [ 8 X X X O
oc 7] 1 o) x x x
MCCB 2 X o) x X
RG 3 O O
X X
oF
ov 4 X X @) X
0s
5 O X (@) X
PG
uv (€] 6 X o 0 x
oL 7 o O O x
CPU 2]
0 X X X X
A/D 6]

O  Output transistor 1s turned ON
X  Output transistor 1s turned OFF

(5) Protective circuit operation

An alarm signal indicates some trouble. Check
the cause and correct the trouble, and restart
the operation. Before checking the cause, turn
off the power to the main circuit to avoid dan-
ger. Apply the sequence so that the alarm sig-
nal turns off only the main circuit( ® , @ ), as
shown in Figs. 6.1 and 6.2. This allows rapid
reaction in the event of a malfunction.

If the power to the control circuit (©®, ©)
is simultaneously turned off, this also turns off
the LED in the Servopack indicating the cause
of the alarm signal.

CAUTION

When an alarm signal cuts off only the main
crcuit, stop the reference pulse before
supplying power to the main circuit to resume
the operation.

(6) Resetting servo alarm

To reset the servo alarm, turn ON the alarm
reset (ALM-RST) signal of input signal, or turn
OFF the control power supply once.

If [7] or is on (Servopack is over load-
ed), the reset alarm is not immediate and
occurs a few minutes later.
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6.5 LED INDICATION

Table 6 10 LED Status Indications (Red)

Status of Servopack Indication

Any indications of 7-segment LED
1s it

MAIN | LED inside MCCB s lit
E] is lit

D 1s hit

E 1s lit
E‘ 1s ht

Control Power Applied

Main Power Applied

Base Current Interrupted

Current Conducting
(Normal Operation)

P Side Overtravel
N Side Overtravel

7-segment
LED

6.6 PRECAUTIONS FOR APPLICATION

6.6 1 Minus Load

The motor is rotated by the load; it is impossi-
ble to apply brake (regenerative brake) against
this rotation and achieve continuous running.

Example: Driving a motor to lower objects

(with no counterweight)

Since Servopack has the regenerative brake
capability of short time (corresponding to the
motor stopping time), application to a minus
load is not allowed.

6.6 2 Load Inertia (J)

The allowable load inertia J converted to the
motor shaft must be within ten times the inertia
of the applicable AC servomotor. If the allow-
able inertia is exceeded, and overvoltage alarm
may be given during deceleration.

The lower load inertia J brings out the
higher features (frequency, positioning, etc.)
of Servopack.

6.6.3 High Voltage Line

If the supply voltage is 400/440 V, the voltage
must be dropped, three-phase 400/440 V to
single-phase 200 V or 100 V by using a power
transformer. Table 6.12 shows the transformer
selection. Connection should be made so that
the power is supplied and cut through the pri-
mary (on secondary) side of the transformer.

6 6 4 Processing Use

This analog clamp type AC servo drive is not
suited for processing use, but the most suitable
for positioning (point to point) use.

6.7 PRECAUTIONS OF OPERATION

6 7.1 Noise Treatment

Servopack uses is a power transistor in the
main circuit. When these transistors are

switched, the effect of %i—or%(switching noise)

may sometimes occur depending on the wiring or
grounding method.

The Servopack incorporates CPU. This re-
quires wiring and treatment to prevent noise in-
terference. To reduce switching noise as much
as possible, the recommended method of wiring
and grounding is shown in Fig. 6.10.

(1) Grounding method (Fig. 6.10)

* Motor frame grounding
When the motor is at the machine side and
grounded through the frame, Cf -:—Z— current

flows from the PWM power through the float-
ing capacity of the motor. To prevent this
effect of current, motor ground terminal ©
{motor frame) should be connected to terminal
@Dof Servopack. (Terminal & of Servopack
should be directly grounded.)

Servopack SG 0 V

Noise may remain in the input signal line, so
make sure to ground SG 0 V. When motor
wiring is contained in metal conduits, the con-
duits and boxes must be grounded. The above
grounding uses one-point grounding.



S . |
200VAC it v [ !
OR : 21 F TYPE \ a SM
100VAC M CACR-PR .. I L
i {— —IC oo
.35 mm2 —i} N LSS 1)
P P . \
wone I, o o ] 8
‘ ICN ] s | I
s I « OPERATING RELAY l— i‘
| : SEQUENCE . 35 P
« USER SIGNAL MORE
GENERATING -
-———- CIRCUIT
:
P —|
! (2)
Foigiate SR
- 1 []
H ‘ AVR 35mm2
! é: L Pl Grouno OR
H MORE +
~—-3-J »
i J’z; mmz2 OR MORE
o 35mm
i CASE CASE TRE
: LEAD OF CASE
35mm2 OR MORE —
L T e CASE e ;
PANEL GROUNDING

= ONE POINT GROUNDING

Ip — Twisted cable
Note

1 Use wires of 35mm?2 or more for grounding to the case (preferably flat-woven
copper wire)

2 Connect hne filters observing the precautions as shown in (2! Noise filter installation

Fig 610 Grounding Method

(2) Noise filter installation

When noise filters are installed to prevent noise NOTE

from the power line, the block type must be If the noise filter connection is wrong, the
used. The recommended noise filter is shown effect decreases greatly. Observing the

in Table 6.11. The power supply to peripherals precautions, carefully connect them as shown in
also needs noise filter. Figs. 6.11 to 6.14.

Table 6 11 Recommended Noise Filter

Servopack . |Recommended Noise Filter*
Class Type CACR- Nase Filter] Type | Specifications
50w ra
(0.07HP) PRA5SAD3 R
100W Single-phase
200V (0.13HP) PRO1AD3. R | CORRFCT | L F-205A| 200VAC class,
) """T"" 5A
200W e
(0.27HP) PR02AD3[ IR
50w en
(0.07HP) PRASADS. .R Single-phase
wrone | LF-205A1200VAC class,
S5A
100W e ap |©
100V [ o' 13Hp) | PROTADHIIR I
200W Single-phase
PRO2ADY4; R LF-210 |200VAC class,
(0.27HP) 10A

* Made by Tokin Corp.
If noise filter 1s required, request your Yaskawa
representative.



6.7 1 Noise Treatment (Cont'd)

(a) Separate the input and output leads. Do not

bundle or run them in the same duct.

Vi
SEPARATE CIRCUITS

WRONG CORRECT

Fig 611

(b) Do not bundle the ground lead with the filter
output line or other signal lines or run them

in the same duct.

TNE' GROUND LEAD
CAN BE NEAR
THE INPUT LINE
B
80X
WRONG CORRECT
Fig 612

(c) Connect the ground lead singly to the box
or the ground panel.

|=Ery

SHIELDED AnD
GROUND SHORT

.il-
B8OX

WRONG
*Equipment

CORRECT

Fig 613

(d) If the control panel contains the filter,

connect the filter ground and the equipment

ground to the base of the control unit.
| CONTROL PANEL
L 1
FILTER
*
—E
L

l_ EASE

80X -

L ———

*Equipment

Fig 614

6 7 2 Power Line Protection

The Servopack is operated through the commer-
c1al power hine (200 V or 100 V). To prevent
the power line accidents due to grounding
error, contact error, or to protect the system
from a fire, circuit breakers (MCCB) or fuses
must be installed according to the number of
Servopacks used (Table 6.12).

A quick-melting fuse cannot be used, be-
cause the Servopack uses the capacitor-input
power supply and the charging current might
melt such a fuse.

Table 6 12 Power Supply Capacity and
MCCB or Fuse Capacity

Power Current

Rated Servopack Capacity*|Capacityt
Class Output Tvpe CACR- per per
W (HP) ye Servopack [Servopack
kVA A
50 (0 07) |PRAS5SAD3:_R 03 5
200 V 100 (0 13) {PRO1AD3'_R 05 5
200 (0 27) |PRO2AD3: R 075 5
50 (0 07) |PRAS5SAD4: R 03 S
100 V 100 (0 13) [PRO1AD4_R 05 S
200 (0 27) |[PR02AD4 R 075 8

* Values at rated load
+ Interruotion characteristics at 25°C 200 % 2 s or more
700 % 0 01 s or more

6.8 APPLICATION

6 8 1 Use of Servomotor with Holding Magnetic Brake

When Servomotor with magnetic holding brake is
used, execute the following timing for signals
ON and OFF. The magnetic holding brake 1s
released by current conduction.

ON
MAGNETIC HOLDING _OFF ["BRaKE RELEASED] _OFF

ERAKE 1011002s* |
b ;
PolONPUT

SPEED REFERENCE ———| ~ ———
Pioon fd
SERVO ON sl 't

! i it OFF

OFF * !aunngi i ©
TOR ROTAT ’
MOTOR ROTATION

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 (10ms) of one relay After Servo ON signal 1s turned on
the motor will enter servo lock status after approx 30 ms

Fig 615 Magnetic Holding Brake ON-OFF Timing



7. INSTALLATION AND WIRING

7.1 RECEIVING

This motor has been put through severe tests
at the factory before shipped. After unpacking,
however, check and see the following.

+ Its nameplate ratings meet your requirements.
+ It has sustained no damage while in transit.

« The output shaft should be hand-rotated
freely. However, the brake-mounted motor
does not rotate as it is shipped with the shaft
locked.

+ Fastening bolts and screws are not loose.

If any part of the motor 1s damaged or lost,
immediately notify us giving full details and
nameplate data.

7.2 INSTALLATION

7 2 1 Servomotor

AC Servomotor can be 1installed either horizon-
tally or vertically.

(1) Before mounting

Wash out anticorrosive paint on shaft extension
and flange surface with thinner before connect-
ing the motor to the driven machine. See Fig.
7.1.

ANTICORROSIVE
PAINT

Fig 71 Anticorrosive

587 276 Paint to be Removed

(2) Location
Use the motor under the following conditions.
* Indoors

+ Free from corrosive and/or explosive gases or
liquids

- Ambient temperature: 0 to +40°C
* Clean and dry
+ Accessible for inspection and cleaning
If the AC servomotor is subject to excessive
water or oil droplets, protect the motor with a

cover. The motor can withstand a small amount
of splashed water or oil.

(3) Environmental conditions

Ambient Temperature: 0° to +40°C

-20°C to +60°C

20% to 80% RH (non-condensing)
(4) Load coupling

True ahgnment of motor and driven machine 1s
essential to prevent vibration, reduced bearing
and coupling life, or shaft and bearing failures.

Storage Temperature:

Humidity:

Use flexible coupling with direct drive. The
alignment should be made in accordance with
Fig. 7.2.

When mounting coupling, ease the impact on
the shaft and avoid the excessive force on the
bearing.

()Measure the gap between the straight
edge and coupling halves at four equt
distant points of the coupling  The
each reading should not exceed
003 mm

@ Align the shafts

@ Measure the gap between the coupling
faces at four equidistant points around
the coupling nm with thickness gage

' The maximum vanation between any

two readings should not exceed

003mm

Fig 72 Ahgnment of Coupling

(5) Allowable bearing load

Avoid both excessive thrust and radial loads to
the motor shaft, If unavoidable, never exceed
the values in Table 4.1.

When mounting the gear, coupling and
pulley, ease the impact on the shaft and avoid
excessive force on the bearing. (10G max.)

7 2 2 Servopack
(1) Installation

c=ar

The Servopack tvpe CACR-PR{i_.AD 1s rack-
mounted type.

(2) Location
+ When installed in a panel:

Keep the temperature around Servopack at 55°C
or below.

- When installed near a heat source:

Keep the temperature around Servopack below
55°C.

+ If subjected to vibration:
Mount the unit on shock absorbing material.
« If corrosive gases are present:

Avoid locations where corrosive gases exist as
it may cause extensive damage over long use.
Especially vulnerable are switching operation
of contactors and relays.



7 2 2 Servopack (Cont'd)

« Unfavorable atmospheric conditions:

Select a location with minimum exposure to
o1l, water, hot air, high humidity, excessive
dust or metallic particles.

(3) Mounting Direction

Mount the Servopack umt vertically on the wall
with main terminals being at the bottom to take

7.3 WIRING
7 3 1 Rated Current and Cable Size

Tables 7.1 and 7.2 show external terminals,

rated current, and cable sizes of the power

unit and Servopack, respectively. Select the
type and size of cables to meet ambient condi-
tions and current capacity. The cable size 1s
calculated so that a bundle of three cables can
bear the rated current at an ambient tempera-

advantage of natural air c.onvectlon (Fig. 7.5). ture of 40°C. Table 7.3 lsts the type of
Install it with setscrews tightened at four cables.
mounting holes in the unit base.
WALL
VENTILATION
Fig 75 Mounting Direction
Table 71 Rated Current
gxp(?R- Rated Current (Effective Current)
External Terminai 200 V Class 100 V Class
Symbol PRASAD3| PRO1AD3 | PR02ZAD3 |PRASAD4 | PRO1AD4 | PRO2AD4
Main Circuit Power Input | ® @ 13 25 44 26 45 80
E?ne Motor Connection O O® 07 10 20 12 17 29
Coatrol Power Input ® ® 05
Control 1/0 Signal Connector 1CN 100 mA DC max
(L)t:\e PG Signal Connector 2CN 100 mA DC max (500 mA DC for power line only)
Ground = —
Table 72 Recommended Cable Size of Servopack
PX?R- Cable Size* mm?
External Terminal 200 V Class 100 V Class
Symbol PRA5SAD3[PR0O1AD3 | PRO2AD3 PRA5AD4|PR01AD4 PROZAD4
Main Circuit Power Input ® @ HIV 1 25 or more | HIV 125 HIV 2 0 or more
E?ne Motor Connection O0® HIV 1 25 or more
Control Power Input ® ® HIV 1 25 or more
Two- t ted shielded cabl
Control 170 Signal Connector 1CN C:’::a crg;est‘;;;soez m:nez o: r::ree
Off Tin-plated soft-copper twisted cable
Line |PG Signa!l Connector 2CN Finished cable dirnension
16 dia or less for 1CN, 11 dia or less for 2CN
Ground - IV 1 25 or more

Note These cable size are measured when the rated current are sent into a group of three leads at

environmental temperature 40°C
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Table 73 Cable

Allowable Conductor
Temperature °C

Vinyl Cable (PVC) —

Type of Cable

600 V Vinyl Cable (V) 60
Special Heat-Resistant Cable (HIV) 75
Note

1 For main circuits use cables of 600 V or more

2 Where cables are bundled or run through a duct (unplasticized
polyvinyl chloride condutt or metalic conduit) select the larger
cable size than listed considering the current drop rate of the cables

3 Where the ambient (panel inside) temperature 1s tigh (40°C to
60°C) use heat-resistant cables

7 3 2 Wiring Precautions

The following precautions should be taken for
wiring.

(1) For signal lines an PG feedback lines, use
twisted cables or multi-core shielded twisted-
pair cables (Yaskawa Drawing No. DB8400403).

Cable length is a maximum of 3 m for refer-
ence input lines and a maximum of 5 m for PG
feedback lines. Use the shortest possible
length.

(2) For ground line, cable should be as heavy
as possible to provide class 3 ground (ground
resistance 1009 or less). Make sure to ground
at one point. If the motor and machine are
insulated, ground the motor.

(3) To prevent malfunction due to noise, take
the following precautions:

+ Place the noise filter, Servopack and I/O ref-
erence as near as possible to each other.

+ Make sure to mount a surge absorbing circuit
into the relay, electromagnetic contact, and
solenoid coils.

* Run the power line and signal line, holding
the distance to 30 cm or more; do not run
them in the same duct or in a bundle.

+ When the same power is used for Servopack,
as for an electric welder or electrical dis-

charge machine or when a high-frequency noise

source is present in the vicinity, use filters
in the power and input circuits.

+ The Servopack uses a switching amplifier,
and spurious noise may be present in the sig-
nal line. Never leave the termination of the
analog input wiring open.

(4) Remedy for Radio Frequency Interference
(R.F.I)

Servopack 1s not provided with protected from

radio frequency interference. If the controller
is adversely affected by radio waves, connect a
noise filter to power supply.

(5) The signal line uses cables whose core 1s
extremely fine (0.2 to 0.3 mm2). Avoid using
excessive force which may damage these cables.

7 3 3 Power Loss

The power loss of Servopack 1s shown in Table
7.4,

Table 74 Power Loss at Rated Qutput
Power Loss
ll;atte:t Servopack | Output
Class UM‘,) Type |[Current Regener-
CACR-PR|+ADC| Main | ative |Control Total
(HP) Circuit] Resist- | Circuit W
w ance¥ w
w
5 | asapsiR| 07 | 20 | — 50
(0 07)
100 .
200 V (0 13) 01AD3 R ] 10 25 55
200
(0 27) 02AD3: iR 20 30 6 66
30 ——
50 | asapair) 12 | 20 | — 50
(0 07)
100
100 vV (0 13) 01AD4 IR 17 25 6 61
200
(0 27) 02AD4:_R 29 40 6 76

* The regenerative resistor causes power loss when the
motor 1s decelerated These values show allowable
maximum value of mean power loss Where the motor
15 run at duty cycle exceeding these values,the
regenerative resistor should be installed separately
from Servopack
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8. DIMENSIONS
8.1 SERVOMOTOR DIMENSIONS in mm (inches)

If the capacity 1s the same, the dimensions are
the same even 1f the voltage or pulse specifica-
tions differ (100 V, 200 V, 1000 pulses or 2000

pulses).

The dimension diagrams show two types:
without brake (with key) and with brake (with
key). The shaft end dimensions that are
non-standard are shown for applied models.
The Servomotor proper 1s the same as shown in
each diagram.

- TYPES USAREM-AS5 1(2K,-017 232K
ENCODER LEAD
LENGTH 350 (1378)
AWG22 x 3 — CORE
AWG 26 x 6 — TWISTED

(1) Standard (with key, straight shaft)

Dimensions of the keyway are based on JIS
(Japanese Industrial Standard) B1301 "Sunk
keys and their corresponding keyways)."
Parallel key has been attached.

CONNECTOR* L
MR-20LF -
s LL 30(1 18
~ 39(1 54) LM 3(0 12) 3
® ~
z 19(0 75)
o 2 110 43) 61024 {J- ©0016) [I 2
CAUTION ‘"- - NAME 14 (0 55) |
PLATE \ 3 PLATE . 8
) o : 5 8 ®
g E 1 °,.§ 2] o .
] | i} 1o8 L
5 ! | ]
CAUTION s 18(0071)
PLATE e 4-5(02)DIA
2]
a8 *Made by Honda Tushin Co Ltd
Type Approx Weight
USAREM-| L LL | m PR iy
o |1315 (1015 | 625 10
A
5. .21 (5 18) | (4 00) | (2 46) 22
149 | 119 | 80 13
01. % 2K 5 87)| (4 69) [ (3 15) 29
- TYPE USAREM-0203{ 32K
156 5 (6 16)
126 5 (4 98) 30
39 87 5 (3 44) (1e)
195 154 315, sw3n]©")
- 077 (124)
VR i aul T
s RE
i H A
— H R
%.:J:E 8 l_ﬁ_"j" |L_£-— L0
1 caution @ . : 8
PLATE 3| of — T INAME
2l 3 ] ' T] | [PLATE
K of ¢ & l
B l = 8| v o
8 <
2 |
_ \,1_66\ 1. | =
|m g
CAUTION =
PLATE
62 (2 44)

5(0197)
Iy
N

. Approx Weight
5(0 197) kg (1b)

20
(4 4)




(2) With Brake (with key straight shaft)

Dimensions of the keyway are based on JIS keys and their corresponding keyways)."
(Japanese Industrial Standard) B1301 "Sunk Parallel key has been attached.

TYPES USAREM-AS5 1 i2KB,-01..3i..2KB

L 1
CONNECTOR* n ol118 SCALE 1/2 G
MR-20LF ® ) . -

gle 39 (1 54) LM 3(012) T H
ENCODER LEAD 8 8o " 60 24— {1 0ot [ A]MOTOR LEAD | (i | 5
LENGTH 350 (13 78) (031) |- 043)| CLAMPED — | g {AWG 20 x 6 CORE)™ ZiB
AWG 22 x 3 — CORE AT (_[]_\ MOTOR LEAD g LENGTH 350+ S0\ 2
- 14 x
AWG 26 x 6 - TWISTED CATE | NAME| || (o'25)|o8 , 3
62 (2 44)} f— g PLATE| = = 9
9] o i e L
® o 7 I} g
< o 8 c
n n o Of
< [}
2 B - R
o
3 i
= ] U
@l / | 18(0071) D
5
CAUTION "%:
PLATE BUILT-IN HOLDING 2 4-5(02) DIA
MAGNETIC BRAKE 3(0118)
90 VDC POWER SUPPLY
*Made by Honda Tushin Co Ltd
Dimensions Magnetic Brake Approx
Type Inertia Static Friction
Voltage | Weight
USAREM L LL LM Type | kgm* x10-* Torque kg (Ib)
(ozm s2x10-*)| N m(oz m) | VPC 9
.. 1645 | 1345 | 955 14
AS " "2KBI (6 45) | (5301 | (376) |MsB/ 098 0 588 o | B9
01 ~ kg 182 152 | 113 [906YN| (0733 833) 17
t. (717) | (299} | {445) (375)
- TYPE USAREM-02 ii 12KB
L
LL 30
(118)
39 (1 54 LM 3
1 12)
195 65(256) 8
. 077) | o3
P ey -
! - — H w -
rl_l I/ ,&_ P
5 ) H o A
! & : ='l!3§ w <
i CAUTION € io| = 14 S
[ | g il S
PLATE 3 - =" Z| |[ossic 3
I o = 5 8
N o0 Too
| © L) o -
L © 3 °Q? B
2 e
- \265\ -'f
usuluwn i
/ I}
62(12 44) / atona)
= 4-6(024) DIA
BUILT-IN HOLDING ] )
MAGNETIC BRAKE, o
90VDC POWER SUPPLY w©
5(0197)
Dimensions Magnetic Brake Approx
Type Inertia Static Friction | yolage | Weight
USAREM L LL LM Type kg m? x10-* Torque v kg (ib)
{oz n s?x10°3)| N m {0z i) DC 9
. . 194 | 164 | 125 |msas 019 1961 27
023 32KB{ (764 | (g4c) | 1402 |0 20m] 273 (278) © (69
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8.1 SERVOMOTOR DIMENSIONS in mm (inches) (Contd)

(3) Shaft Extension of Straight Shaft
«TYPE USAREM-A5.-{32 to -02A: 2(without brake)

- TYPE USAREM-A5:.i{.i2B to -02AI.2B(with brake)

is the same dimensions as
See par. 8.1 (1) and

Servomotor proper
standard servomotor.

(4) Shaft Extension of Straight Shaft with

Oilseal

-TYPE USAREM-AS; }{i2S to -02A[12S
(without brake)

TYPE USAREM-A5.:i:2SB to -02A..2SB
(with brake)

(2). Details of shaft extension are shown
below: Servomotor proper is the same dimensions as
standard servomotor. See par. 8.1 (1) and (2).
Details of shaft extension are shown below.
LR
3(0118)
LL LR | [11{043)
LM | 3(0118) LE
T ]
[ 'B'
“l o
%9 N b
- RN
B_j
Sls
-
Without Brake With Brake LR s LB Without With
Type USAREM- | Type USAREM- ‘3‘:: ‘3’::: R|LE|UW|K s 1B Oiseal”
A5 3728 8 _tém 50 0 . USAREM | USAREM
01873132 01171128 30 |03 o) | (197 ooue AS'E2S | AYTT12SB % | s 8 % | 50
(118 14 0 70 0 01E 125 |0 F12sB| 59 | 45 |09 70 oo} (197 _Seocss) SB0e187
023 02037128 -00nt -0 -
R (0551 —Goooes) {2756 _goor2 ) g jo1e 36 | 60 14 ° 70 0
02737328 | 0171258 o 0 1 sB14287
(1421[12361 (0551 _Gomes)| (2 756 —qoorz)

* Nippon Oi Seal Industry Co Ltd

(5) Shaft Extension of Straight Shaft with
Keyway and Oilseal

Servomotor proper and shaft extension are same
dimensions as standard Servomotor. See Par.
8.1 (1) and (2). Oilseal is same dimensions as
shown in par, 8.1 (4).
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8.2 Servopack DIMENSIONS in mm (inches)

- CACR-PRA5AD3(..R to -PR02AD3 R (200 V)

- CACR-PRAS5ADUY; iR to -PRO2AD4: R (100 V)

10-M4 SCREW
TERMINALS

CONNECTOR

* .
1CN* MR-50RMA

0000000000000 000000000000

6 (024) v ®
_H-_ ~ -_'l‘zl n
e
T o © 4 -
—_ i
& il \QE
@ i
2 il
@ i
Js - @
I ©
2l e ®
al © =)
o 8 E g
4
Z 1
S|
g | 5
£ s
‘g 92CN il | o Bl 1
! W—}_ -+ — 1
w3 wl@
~o - o
125 50 (1 97. 125 23 248 5 (9 78) =
(049)] 75(295) | \(049) (009)
CONNECTOR
2CN* MR-20 RMA
(Detall of ) S
Mountain Part / n|N
| -g
1 1 ] o~ *
J 3B Made by Honde Tushin Co, Ltd
OPENING L‘ I ~—_ x| o Attachments
DIMENSION \/] wl o Connector
8 < Symbol
¥ ~ y Manufacturer | Receptacle Type | Case Type
'é Honda
|50(1 97}] v 1CN Tushin MR-34F MR-34L
4 TAPPED HOLES Co . Ltd

FOR M4 SCREWS
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8.3 PERIPHERAL EQUIPMENT

Il Power Supply for Brake

in mm (inches)

According to the motor, select 100V/200V power
supply for brake.

- Input 100 VAC, 90 VDC (DP8401002+2)
- Input 200 VAC, 90 VDC (DP8401002-1)

50(1 969)

30 (1181)

Il

— '
« =

N\\2-3(0 118) DIA

D S N

-

MTG HOLES

2-55(0217)DIA FACING
4(0157)DEEP

[ »
1} NAMEPLATE "I:
HH i

20

+ Lead length:

+ Lead color:

each 500 mm

(0787)

25
(0 984)

(19.69 inches)

AC Input Side | Brake
100V | 200V | Side
Blue | Yellow | Red

White | White | Black

» Maximum ambient temperature: 60°C

- Internal circuit for 100 VAC

SURGE DIODE—
SUPPRESOR BRIDGE
{Blue) T . y—0 (Red)
i DC SIDE
AC SIDE | (Brake side)
SURGE
SUPPRESOR
(White) C ) (Black)
+ Internal circuit for 200 VAC

DC SIDE

SURGE (Brake side)
SUPPRESOR

T(Black)

Note Close or open the brake power supply circuit on either AC or
DC side. Normally, operate on AC side (safer than DC side).

If 1t 1s 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

AC SIDE |

SURGE
SUPPRESOR

(White) _ L 2 *




9. TEST RUN

Before test run, check the following. Correct
any deficiency.

9.1 CHECK ITEMS BEFORE TEST RUN

91 1 Servomotor

Before test run, check the following. If the

test run 1s performed after long storage, see
par.1l1 "Inspection and Maintenance".

+ Connection to machines or devices, wiring,
fuse connection, and grounding are correct.

* Bolts and nuts are not loose.

* For motors with oil seals, the seals are not
damaged and oil 1s properly lubricated.

9 1 2 Servopack

« Setting switches are correctly set to satisfy
the specifications for the applicable servomo-
tor and optical encoder.

* Connection and wiring leads are firmly con-
nected to terminals or inserted into the con-
nectors.

*+ The power supply is turned off i1f servo alarm
outputs.

+ Voltage supplied to Servopack is 200 to 230V
*19% or 100 to 115V *12%.

+ The speed reference should be 0 V.

+ MCCB of Servopack should be ON. (It may
be OFF during transit or mounting.)

9.2 TEST RUN PROCEDURES

9 2 1 Preparation of Opertion

During test run, loads should not be appled to
the servomotor. If it is necessary to start with
the driven machine connected to the motor,
confirm that the driven system has been ready
for emergency stop at any time.

« Power ON

After checking items in par. 6.1, turn on the
power supply.
correct, according to par. 6.1, the power is

When the power on sequence 1s

* When a Servo ON signal 1s mnput (contact 1s
on), the power circuit in the Servopack oper-
ates and the motor 1s ready to run.

9 2 2 Operation

The operation is possible only while Servo ON
signal 1s on.

* The motor speed is proportional to the refer-
ence pulse frequency and the motor rotation
angle is proportional to the number of input
reference pulses.

* Run the motor at a low speed, by continu-
ously inputting low-frequency reference
pulses.

Check that the motor rotates in the cor-
rect direction according to the forward or
reverse reference (depending on the input
form of the reference pulses).

The forward rotation of motor is counter-
clockwise viewed from drive end (output
shaft). See Fig. 9.1.

* The motor is stopped by cutting the reference
pulse.

587 276

Fig 91 Motor Forward Running

9 2 3 Inspection during Test Run

The following 1tems should be checked during
the test run.

* Unusual vibration

* Abnormal noise

turned on by depressing the POWER pushbutton. * Excessive temperature rise

+ When the power 1s correctly supplied, the

following green [LED]s light: [ -.] and
.

If any abnormality 1s found, take corrective
actions according to par. 12. At a test opera-
tion, the load and machine may not fit well at
first and result in overload.
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10. ADJUSTMENT

10.1 SETTINGS AT THE TIME OF DELIVERY

The Servopack has been factory-adjusted as follows:

Table 10 1 Standard Adjustment and Set ing Specifications

Applicable Servomotor Servopack Adjusting Specifications
Pulse
Servopack Optical Rated Reference Speed | PG |Resolution| {/V Start
T CACR- Type |Encoder *| Reference Pulse Current
ype Current Setting| Multi- per Output
USAREM-| pulses/ Mode Frequency Setting
A rimin| plier Motor r/min ,
rev kpps Revolution A (Arms)

[PRASADINRI ASCNa-| '1000;| L 807 <0002 30
PRASAD3QR| A5CQ2 | 2000 100 2000 zn

PROFADINR | ICNZH Lidoz] -.r4,50 83 '+ /1000° 40
PROTAD3QR | 01CQ2 | 2000 Sign 100 2000 (28)

{PROZADINH | 0ICN2: [i000 ] | ¢ | eeit 1000 51
PRO2AD3QR | 02CQ2 | 2000 pulse 100 2000 (57

PRREAD e train, 3000 | X 1 f————url? V/1000

. ,:NA.SA ANR‘ ::'-VA?E‘N&ZQ .;eflOQQ‘: 19 (Voltage ¥ 33‘?199%”’:: 51
PRABADAQR| A5DQ2 2000 level 2000 (3 6)

:RROTADANR [-0tBNa foogt] | O V) B 000+ | 71
PRO1AD4QR | 01DQ2 2000 100 2000 (50)
PROZRDANR [ ADNEI [ F 100657 R 000 120
PROZAD4QR | 02DQ2 | 2000 100 2000 (85)

* Effective value
Note:

At the factory, the Servopacks are preset and adjusted as shown 1n .

2. The pulse resolution per rotation of the motor shaft processed in the Servopack 1s calculated

as follows:

Pulse resolution = —P;I—M

P: Number of optical encoder pulses/rev
N: Dividing ratio
M: Multiplication factor (1, 2, or 4)
The following relation 1s also abserved.
Reference pulse frequency (pps)

x pulse resolution

_ Motor speed (r/mn)
B 60

3. The PG pulse output from the Servopack is the number of pulses generated from the optical
encoder multiplied by the PG dividing ratio.
Servopack PG output pulses = P/N
(per rotation of motor)



10.2 READJUSTMENT

The Servopack has been adjusted at the factory
to obtain optimum characteristics, and no
further adjustment 1s required. If adjustment
is required depending on the use, readjust the
Servopack referring to par. 10.3.

10.3 ADJUSTMENT PROCEDURES

10 3 1 Check Terminals

Fig. 10.1 shows the arrangement of rotary
switches, potentiometers, and terminals for
checking waveforms; and Table 10.2 hsts
check terminals and functions.

Adjust the potentiometers, observing the
waveform of the check terminals. (Do not
tamper with them unnecessarily.)

—J J
12 3 ~ --‘
| e e
SEL2 s e : i
sEL3[ o) i i : E
lool
ool
SELA : 22!
E: SEL7 l :: I
SELS : e E
TROUBLE || [& S H
LED gt ‘—_:_ g% E i
INDICATION B
1 i
1 1
7-SEGMENT ——__| t(?:-j
LED s
9
CHECK g 2
CONNECTOR \ CN14 =[o %g > :.D
. f Ins
afo. (o} g
: 3 @ o
nal[ [ 7
E 45
ol Tid
e &
crvi[ 3
LOOP § .::
=
ZERO l:[z,
22
& ofo]w
::; SW1
= [
olo|e [m VA1l VR4 VRI0
: Iﬁsgwai' 5
Q ‘ §2~!""* VRi2 VR2 VR
o @B &
VR 234586 m

Fig 101 Printed Circuit Board Type CACR-PRCAT_:RDA



10 3.1 Check Terminals (Cont'd)

Table 10.2 Check Terminal Functions

Equipment | Signal

Symbol Name Description

1 PA Phase A pulse mput. * Waveform at motor forward running.
2 *:A PG ihase : reverse input. PA" J—'—I J—'l n
3 B input hase ulse input.
] *PB 51§nal Phase B :"everse l:nput. PB’ ﬂj _r-_l

5 PC Phase C pulse input. pct ﬁ
6 *PC Phase C reverse input. * Two-phase pulse with 90° phase difference.

t+ One generation per motor turning.

7 - Not used. Synchromizing with PA
8 PG5V | Optical encoder (PG) power supply voltage: +5V.
1 PU Phase U pulse input from pole sensor. * Waveform at motor forward running.
2 *PU | Phase U reverse imnput. pU [ 1 T =
3 PV Phase V pulse mput from pole sensor. _
4 *PV | Phase V reverse input. PV I I I—_l_

5 PW Phase W pulse input from pole sensor. PW
6 *PW | Phase W reverse input. L l . I
7 - Not used.
8 PGOV | Optical encoder (PG) power supply voltage: 0V (PG, common terminal of signal from pole sensor)
1 Uref | Phase U current reference
2 Vref | Phase V current reference o
3 VTG | Motor speed monitoring: +2.0VDC £10%/100r/mmn N
] Vref | Motor torque monitoring: $3.0VDC 210%/100% torque

3 Tu Phase U current monitor Servopack type A520(iv0‘1:lisr§ 02 A;OOV 0‘:1Ia e 02
6 Iv | Phase V current momitor ’V"Z{‘t‘::: (VIA) 0.8 0.4 | 0.8 [0.4] 0.2
7 OSC1 | Carrier frequency (Trangle pulse)
8 SG Signal 0V
1 PULS | Reference pulse imnput "PULS" monitoring*
2 SIGN | Reference pulse input "SIGN" monitoring* -
3 CFV | Reference pulse F/V output
[ D/A | D/A output (speed reference)

5 SIN | PG-Phase B analog signal
6 - —
7 COIN | Positioning completion signal
8 SG Signal 0V

See the next page for the notes of this table.

* "PULSE" and "SIGN" differs from the setting of reference pulse form.

(1) sign + pulse (2) Two-phase difference (3) CW/CCW pulse.
+ Two-phase pulse with 90 phase difference.
Note:

1. The check terminals allow oscilloscope connection for measurment.

2. The waveform of TM3 and TM4 are measured normally by TM3 ® and TM4 (signal 0 V) are
connected with respectively. TM2 (® (PG power supply: 0 V) and TM3, , TM4 ® (signal
0 V) are connected with impedance.

3. During measument, do not connect the adjacent two check termnals. If connected, the electronic
parts may be damaged.



10.3.2 Switch Setting

Reference pulse voltage setting
(5V/12V) 5V (before shipment)

Reference pulse form setting
Before shipment sign + pulse tramn

Reference pulse effective logic
Before shipment sign «+ * - L
pulse - +H

!

CLEAR signal effective logic
Before shipment L effective

ALARM output logic
Before shipment alarm “H”

PG phase C output logic
Before shipment phase C “L”

PG pulse setting
Before shipment 1000 pulses / rev

D/ A bit setting
Before shipment 9-bit

PG pulse input multiplier
Before shipment x 1

\

COIN width setting
Before shipment =+ 1-pulse

Output pulse setting
Open collector
PG pulse two-phase train
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SEL1 SEL2

SW4 O to ®

SW4 ®,0

SW4 ®

SW5 @

SW5 @

SW1 ® to ®

sw2 0. @

SW2 ®.@

SW2 ® to ®

SEL4 to SEL7
SW3 ©0.®



10 3 2 Switch Setting (Cont'd)

Table 10 3  Switch Setting and Functions (1)
Switch |Pin Standard
Name |No Function Short Circuited (O) Open (X) Setting
1 O|8P-SIN 9
7 Motor setting O!3000 r/min No use the other settings by user o
3 O O
—11000 2000 No use the other settings O
4 |PG pulse —Q ulses/rev —— pulses/rev |by user ___O
SW1 5 o) p P y )
6 |OT mode (1) O[DB operation x| DB not operate O
7 |OT mode (2) O|Nomal usually operation |X|Servo alarm O
8 | Test mode O|Usually operation X (No use the other settmgs) O
by user
1 |D/A conversion bit O X O X O
7 |setting 6 9-bit o 10-b1t ™ 11-bit M 12-b1it 0
3 X X X X X
Positioning completion 9— +0 =1 9 +2 —33 9 +4 5 -C—) 6 7 /="
SW2 4 width setting —Q pulse o pulse X pulse ] pulse—(2 pulse 9— pulse il pulse al pulse O
5 O @) O [®) X x x X O
6 | PG pulses input X O O X X
7 |multiplied setting X x1 X x 2 O x4 O No use X
8 - — — X
1 Output pulse settin _(_)_Reference pulse || PG pulse iPG pulse iigopu:,ses X
2 putp & OISIGN + PULSE [5|CW/CCW  [oSIGN - PULSE ‘phase »
pulse
3 X
sw3 4 O
5 O
6 O
7 O
8 O
1 O|SIGN X O X ®) O
= — A = A — A —
g|Reerenee 15"+ [olecw +ewlg % § TE 05 TP LG T [0
3 x| PULSE X O O O X
4 X
Sw4 Reference pulse input -9 “L” active operation F— “H” active operation O
5 |logic O X X
6 |CL signal input logic Ol “L" active operation X[ “H" active operation C
7 |GAIN signal input logic |O]“L" active operation X|“H" active operation O
8 |Clear operation setting Ol Dafferential operation X| Better operation X
1 |ALM signal output logic |O] “H" active X|“L" active O
2 Phase PG-C signal O[“H" active X|“L" active X
output logic
3 O X O
SW5 4 O X x
5 O X O
6 ©) X O
7 O X X
8 O X X
Notes

1 Do not touch the switches that have no explanations in the table
2 SW4 No4 Signor CCW pulse input logic

SW4 No 5 Pulse or CW pulse 1input logic

3 If the reference pulse form 1s CCW + CW, set SW4 No 4 and No 5 the same 1nput logic



Table 10 4

Switch Setting and Functions (2)

Switch Function 1-2 Short 2-3 Short Open Standard
Name Setting
+5 V external
SEL 1 | Reference pulse input | +5 V level +12 V level power supply 1-2 short
Voltage level setting open collector open collector (Set line driver )

SEL 2 in the same way 1-2 short
SEL 3 | Test mode Test mode Usually operation Open
SEL 4 Line driver Open collector - 2-3 short
SEL 5 | Qutput pulse form Line driver Open collector - 2-3 short
SEL 6 |setting Line driver Open collector — 2-3 short
SEL 7 Line driver Open collector - 2-3 short

Table 10 5 Servo Gain Adjustment (at Potentiometer on the Panel)
Volume Name | VR15 [H - G]| VR14 [L - G]| VR16 [A - G] | VR19 VR6 [LOOP]| VR3 [ZERO]
Function Position loop |Position loop | Analog loop fe;:lefirr;l::‘;nce Speed loop Speed amphifier
high gain low gain gain compensation gain zero adjustment
Adjusts the Adjusts the Adjusts the |Forward feed |Turn [Loop| |If output of the
position loop  |position loop | motor not compensation |CW to increase | positioning-
gamn at H-gain |gain at L-gain |to vibrate at |will be added ([the gain complete signal
Turn Turn stop to 1ncrease becomes un-
CW to increase | CW to increase the apparent balanced with
How to the gain the gain kp value and forward and
Adjust 1mprove reverse rota-
response tion, correct
Compensation with zero
will be applied adjustment
when turned
clockwise
Too high Turn CCW to
Remark compensation [suppress the

puts the motor
into disorder

gain

Adjust the gain depends on the specifications and how

VR2
VR9
VR10

VR5

“es

Speed feedback adjustment

Starting current adjustment

Motor maximum current adjustment
Current offset adjustment

Proportional gain adjustment

Speed reference feedforward adjustment

to use the motor.
Do not touch the other potentiometers. (for adjustment by Yaskawa)



10.3 3 Adjustment Procedures

(1) Check terminal waveform (at normal)

F PULSE 111111 — \AAr
R PULSE -

T-MON I I m
TORQUE ihe

PULSE I L—
CFV / N\

6V/RATED REFERENCE N\ /
PULSE
D/A / N\

DEVIATION Pulse/V N\ /

(D/A SIGNAL)

VTG / N\

6V/RATED AN /
SPEED

SIN
Fig. 102 Check Terminal Waveform (at normal) comNn  ——J —J L=
(2) H-Gain
REFERENCE PULSE - T T T
D/A /_\ p/aL N
L Operste accel/decel P80 S0 T L
COIN control to low speed low speed pulse COIN

FFV _ﬁ-

T-MON

CURRENT
SATURATION

CFV __C

Load nertia torque Is VTG

too high

When the position loop
gain 1s reduced too low,

turn [HG]CW

AN

VTG
SUITABLE

ADJUSTMENT

TURN [HGICOW  (\\ _———nn—

T-MON

Extend the time of

/?

acceleration CFV
and deceleration

D/A

TURN [HG]

cwW viG —\_/
<—/

— >

sinv—Hi——WWWW—

l < VTG
> N/

COIN—

L—TURN
[LOOPICW coin I W

Note There will be no probiem 1n control COIN CRACKS
even if COIN cracks exist COIN
cracks may ex st if minute vibrations

ADJUST U occur when stcpped and COIN signal

interface poses no problems for the
customer

FEV U
SIN Awamatfiisnssar

——

VIBRATION — ADJUST

Fig. 10.3 Adjustment Procedures at H-gain



(3) Adjusting Flow Chart When in H-gain

i

The gain at which posi-
tioning 1s carried out at
the highest speed used
must be the H-Gain

YES

={Turn HG CW.

T-M

Extend the slow-u
and slow-down un‘:e T-MON
of command pulse
VTG
Accel ime Deccel time
Turn HG CCW

Overcurren
signal output?,

Overflow
signal output?

undershoot
exists?

he moto
vibrates when
stops?

viG —

OVERSHOOT

UNDERSHOOT
A

SIN
NO

YES

Adjust AG and

decrease
vibration

SIN
waveform

~—— CFv

N COIN [

Turn HG CW
Find the optimum point

M
=

Reference pulse not
controlled to low-speed

low-speed

Turn HG CCW

Turn LOOP CW

eference
pulse slow-down
controlied to
low-speed?

Control the NO /
reference pulse to

while changing the per-
centage of HG and
LOOP

YES /{ackmg
\of the COIN

signal

Positioning time

t Difters with the system

SIN -‘de:[ﬂ:ﬂ- Criterion 1s within 20ms
YES<@Ionm
time too

\l%ngh‘l’o

REFERENCE PULSE
T

NO Cracking of the COIN signal

Observe changes after the final command
pulse when low speed command pulses
are being input as shown below

@.,ustmem end) REFERENCE PULSE

T 11
N

——

NORMAL

COI



10.3.3 Adjustment Procedures (Cont'd)

(4) Adjusting Flow Chart when in L-gain

Find the optimum value of LG while complying
with the following flow.

Provides the low-speed
reference pulse for
L-gamin

Turn LG CCW

NO

Overflow
signal outputs

YES

The shaft
revolves
smoothly?

YES

Overshoot
or undershoot

|

Turn LG CW

exists?

NO

Adjustment end
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11. INSPECTION AND MAINTENANCE

11.1 AC SERVOMOTOR

The AC servomotor has no wearing parts (e.g.
brushes), so simple daily inspection 1s suffi-
cient. The inspection schedule for the motor is

shown in Table 11.1.

Do not disassemble the motor. If disassembly
is necessary, contact your Yaskawa represent-

ative.

Table 11 1 Inspection Schedule for Motors

|ns|pect|on Frequency Inspection Operation
tem
If abnormal
Vibration Feel vibration or noise
Daily manually | o found, contact
your Yaskawa
Noise Aurally | representative
E xterior
Clean with dry cloth or
and As required
compressed air
Cleaning
Make sure that it 1s more
than 10 MQ by measuring
Insulation
Yearly with a 500 V megger after
Resistance
disconnecting the motor
from the controller
If worn or damaged, replace
Every 5000 g P
01l Seal after disconnecting the motor
hours
from the driven machine
Every 20,000
Total very Contact your Yaskawa
hours or
Inspection representative
every 5-year

11.2 Servopack

High reliable semiconductor is used at the
Servopack so that no special maintenance is
required. Remove dust and tighten screws

periodically.

Charging will be in process while LED
MAIN is lit even after power is cut off. To
prevent shocks, carry out work after the

LED goes out.



12. TROUBLESHOOTING GUIDE

12.1 AC SERVOMOTOR

WARNING

Remedies in should be practiced
after turning off the power

Table 12 1 Troubleshooting Guide for AC Ssrvomotor

Trouble

Cause

Corrective Action

Voltage below rated

Measure voltage across motor terminals U, V, and W
with a tester and correct to rated value

. T 5 %~ * v« v~

Loose connection

- ] P

Tighten connaction

Motor does not
start

Wrong wiring

W mv . - “

Correct

s < A * @ tea v, Y +

x

‘

Overload

Reduce load or use a larger motor

Motor defective

Measure voltage across motor terminals U, V, and W

with a tester

When correct, replace motor

Unstable operation

<

T T 7~

Wrong wiring

. -~ Y [T P

e wt N vy Yew

V and W, and PG

e . vy g v s s W NP 434 3%

Inspect and correct wiring across mot

5

or terminals U,

N

1y

Excessive ambient

Reduce below 40 °C

Motor overheats

temperature
Motor dirty Clean motor surface
Overload Reduce load or use a larger motor

Motor loosely mounted

Tighten foundation bolts

Motor misaligned

Realign

Unusual noise

Coupling out of balance

Balance coupling

Noisy bearing

Check alignment, loading of bearing, lubrication and

contact Yaskawa representative

Vibration of driven machine

Contact the machine manufacturer
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12.2 Servopack

Table 12 2 LED Indication (7-segment) for Troubleshooting

LED

Detection Lighting Condition Probable Cause Corrective Action
Goes on when power 1s supplied to | * Defective control circuit board + Replace the Servopack
the control circuit (LPWB)
Goes on when power 1s supphed to | * Defective current feedback * Insert the 3CN connector firmly
the main circuit and servo power 1s carcuit * Replace the Servopack
turned on » Defective main circuit transistor
+ MCCB does not trip module
Over- Goes on when power 1s supphed to | * Defective motor grounding  Replace the motor
current the main circuit and servo power 1s | * Defective main circwit transistor |+ Replace the Servopack
turned on module
+ MCCB trips
Goes on when power 1s supplied to | * Defective main circuit transistor | * Replace the Servopack
the main circuit module
Goes on when the motor 1s runming | * Faulty internal elements * Replace the Servopack
* Defective internal elements
Goes on when power 1s supplied to | * Defective control circuit board * Replace the Servopack
the control circuit (LPWB)
Circuit Goes on when power 1s supplied to | * Defective main circuit thyristor- | + Replace the Servopack
protector | the main circuit diode module
tripped « MCCB trips + Check if there 1s disconnection
1n the wiring leads in Servopack
+ Check the conduction state on
connecting parts
Goes on when power 1s supplied to | * Defective control eircuit board * Replace the Servopack
Regener the control circuit (1PWB)
ative Goes on approximate 0 5 to 1 second| * Defective regenerative transistor | - Replace the Servopack
trouble after power 1s supplied to the main | « Regenerative resistor « Check and replace the regenera-
circuit disconnection tive resistor (Replace the
Servopack )
* The reference pulse 1s input, but * Wrong connecticn in motor * Correct the connection of the
the PG pulse 1s not returned + Wrong connecticn 1n optical motor Check the pulses of phases
encoder A,B,C, U, Vand W for lead
disconnection, short-circuit, no
power supply, faulty printed
circuit board Correct the con-
nections
« Control board (! PWB or 2 PWB) | « Replace Servopack
faulty
« High-speed operation resulting in | * Wrong connection in motor + Correct the motor connection
Overflow overflow *« Wrong connection in optical Check the pulses of phases A, B,
encoder C, U, V, W for lead disconnection,
short-circuit, no power supply,
faulty PC board
Correct the connections
+ Control board (L PWB) faulty « Replace the Servopack
- The operation 1s normal, but 1t « Faulty adjustment of the Servopack | * Increase the speed loop gain
overflows if long reference are « Load capacity too large + Check and correct the load (over-
given load, load 1nertia too high)
* Reference pulse frequency too « Speed-up or slow-down the
high command pulse
Goes on when the motor starts or * Load 1nertia (GD?) too large + Check the 1nertia of the machine
Over- slows down with the value converted to the
voltage motor shaft
* Defective regenerative circuit * Replace the Servopack
When the reference 1s 1input, the + Motor connection error « Correct the motor connection
« Optical encoder connection error | * Check and correct pulses in
Over- motor runs fast and goes on phases A, B, C, U, V and W with
speed 2CN

* The reference 1 put voltage too
large

* Decrease the reference input
voltage




12.2 Servopack (Contd)

Table 122 LED Indication (7-segment) for Troubleshooting (Cont'd)

LED | Detection Lighting Condition Probable Cause Corrective Action
Voltage Goes on when power 1s supplied to | * Defective main circuit thyristor- * Replace the Servopack
drop the main circuit diode module
Goes on when power 1s supplied to | * Defective control circuit board * Replace the Servopack
the control circuit {1 PWB)
Goes on during operation * Operation with 105% to 130% or * Check and correct the load
» When power to the control circuit more of the rated lcad (may be overload)
15 turned off and then turned on
‘j Overload again, the operation staris
The motor rotates, but the torque 1s{ * Motor circuit error connection, * Correct the connection
unavailable When power to the suchasU-»V, V-W W->Uor
control circuit 1s turned off and single-phase connection
then turned on again, the operation
starts, but the torque 1s still
unavailable
Goes on during operation » Faulty internal elements * Resume after reset operation
[Z] |cruerror
* Defective 1nternal elements * Replace the Servopack
Goes on when power 1s supplied to | * Defective control circuit board * Replace the Servopack
the control circuit (1 PWB)
c Overrun The motor starts momentarily, then|[ + Motor connection error « Correct the motor connection
prevention » Optical encoder connection + Check and correct pulses 1n

@ goes on

error

phases A,B,C, U, Vand W
with 2CN
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12.3 TROUBLESHOOTING

If a malfunction occurs, checking must be
started with the assumption that the failure was
caused by either erroneous operation or faulty

12 3.1 DC Power Supply

Faulty of control power voltage exceeding

motor or inaccurate control.

following limits may cause overrunning of the

Voltage measured

at the following terminals in Servopack should

equipment, Condition of the digital control unit
is easily checked using LEDs provided on the
panel and I/O terminals. The following charts
show typical examples for troubleshooting.

not exceed the hmits given below.

Main circuit voltage

(Power transformer primary side):

+ For 200 VAC: 200 to 230 VAC, +10%,
« For 100 VAC: 100 to 115 VAC, +10%,

Control power voltage:

12 3.2 Alarm Occurance at Power Input
Power input occurs
an alarm

Motor connection

NO

- For 200
» For 100

correct ?

PG connection NO

Check and correct
wiring *

correct ?

PG phase relation

Check and correct

correct ?

Voltages
of 3 circuits and
control circuit meet
the rating ?

Servo-ON
signal OFF untit power
1s applied to the
3 circuits ?

Reference pulse YES

VAC:
VAC:

200 to 230 VAC, +10%, -15%
100 to 115 VAC, +10%, -15%

wiring * PG SIGNAL
PHASE CHECK
A I LT Lo
Match the phase* J_L_I_L_
Rotate the B¢ T™M1-3
motor CCW —t
(viewed from
the toad
control) POLE SENSOR

| Check the power

supply *

PHASE CHECK

1
H
O
{ 1
* 1 1 hﬂ-
Change the sequence 1| | ! H HEHE
wsg

still supplied ?

Failure in unit circuit
Replace the Servopack

*|f alarm does not go off, continue sequence

Do not feed reference
pulse until power I1s
apphed




12 3 3 No Motor Rotates by Inputting Reference Pulse

Motor does not rotate

by inputting the
command Pulse

YES

Power
applied to control
terminals @ and ® and main
circuit terminals ®
and ®°?

LED

turned on?

YES

Pulse status and voltag®
level OK?

YES

Motor type and PG
pulse OK?

YES

Clear and
reference block
signals reset?

YES

nput signals

for FWD/RVS drive prohibit

correctly
processed ?

YES

Reference
pulses generated
from signal generation
circuit ?

YES

Signals fed to
input signal check
terminal ?

YES

COIN signal
OFF or OVER signal
output ?

YES

Alarm will occ
after motor rotates
momentarily 2

YES
Alarm
circunt activated

when power s
input ?

YES

Alarm will occur
as soon as power
1s appled

*|f alarm does not go off, continue sequence

_.56_

NO

Check AC

NO

NO

power circuit *

Change switch

NO

setting *

Change seguence *

NO

—

NO

NC

Check command dech

NO

Check wiring *

Servopack fallure *

NO

NO

Refer to par 12 3 2

Failure of machine and servo

Check load side *




12 3 4 Poor Positioning Accuracy

YES

Poor accuracy of
machine system ¥

Correct the machine system

for the following

« Slip

+» Backlash

« Move amount of machine
per pulse from PG

Poor positioning
accuracy

No of
Input reference
pulses correct ?

Correct reference

Timing
of reference pulse
sign OK ? (SERVO-OFF clear
or reference pulse
prohibit?)

No of

pulse generation
circuit

Check again

feedback pulses
checked ?

Feedback
pulse muitiphication

« Check by FB pulse counter
« Check by motor or PG shaft
rotation angle

Change the setting

circutt checked 2 NO

Servopack failure
Replace the Servopack

*if alarm does not go off, continue sequence

12 3 5 Examples of Troubleshooting for Defective Wiring or Parts

value *

Table 12.3 Example of Troubleshooting for Defective Wiring or Parts

Trouble

Check items

What to do

* Fuse blows immediately after
the power is turned on or Servo
ON

* Fuse capacity
¢ Main circuit winng (such as the ground of
motor)

* Replace the fuse, if defective
¢ Correct wiring, iIf wrong

* The motor runs but does not stop
(or overruns)

* PG feedback signal of A, B and C
* PG feedback signal phases

* Correct the wirning

* An overflow signal instantly
appears

* Reference pulse frequency

* Motor lock

* Load inertia

+ PG feedback signal of phases A B and C

* Check that fin =-Motecseeed 5 nymber of
PG pulses

* Release the motor lock

* Recheck the inertia converted to the motor
shaft

* Correct the winng

12.3.6 Examples of Troubleshootingfor Incomplete Adjustment

Table 12.4

Examples of Troubleshootings for Incomplete Adjustment

Trouble

Check Items

What to do

Servo performance I1s improper

Positioning loop gain too low

Increase positioning loop gain [HG |

If hunting, increase the speed loopgain
(Even 1if hunting occurs by increasing
the speed loop gain, positioning loop
gain cannot be increased

This 1s a limit of Servo performance )
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