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Yaskawa AC Servo Drives have been de-
veloped as basic mechatronics drives for
the most advanced FA and FMS including
robots and machine tools.

Yaskawa takes great pride in introduc-
ing the R series as the latest addition to
the M, F, and S series AC Servo Drives
which have enjoyed an outstanding reputa-
tion among their users.

The R series achieves lower cost and
smaller size 1in spite of high speed opera-

tion and high reliability. Originally designed

for point-to-point positioning, 1t has been
found in such applications as assembly

robots, chip mounters, small-type X-Y
tables, coil winding machines, etc.
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FEATURES

* High speed operation possible

High accuracy and quick responce for
speed control even under adverse envi-
ronmental conditions

* Compact design and light weight

* User-friendly protective functions with
LED alarm indications
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1. RATINGS AND SPECIFICATIONS

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

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

Isolation Voltage: 1000 VAC, one minute Finish 1n Munsell Notation: N1.5

Insulation Resistance: 500 VDC, 10 MQ or more Excitation: Permanent magnet

Enclosure: Totally-enclosed, self-cooled Mounting: Flange mounted

Ambient Temperature: 0 to +40°C Drive Method: Direct drive

Storage Temperature -20 to+60°C

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

o Motor Type USAREM- | _AsA 2 | -01A7 2 | -02A " 2 | -03A" 2 | -05A™ "2 | -07A" (2
. w 50 100 200 300 500 700
Rated Output (HP) ©o7) | ©13) | ©2n | ©40) | ©67) | (093
. N-m 0159 0318 0637 0955 159 223
Rated Torque (0z*1n) @25) (45) (90) 135) | @25 | (316)
« Nm 0182 0367 0733 11 182 256
Continuous Max Torque® (/1) @59) | (518) | (1035) | (1553) | (258.8) | (363 0)
« N'm 0476 0955 191 286 476 668
Instantaneous Max Torque (0z+n) (675) (135) (270) (405) (675) (948)
Rated Current* A 099 136 275 370 529 529
Rated Speed* r/min 3000
Max Speed* r/min 4500
N-m/A 017 0247 0243 0271 0319 0457
Torque Constant (0zI/A) (24 0) (350) (34 4) (38 5) (45 3) (60 4)
Inertia J kg-m? X108 7 64 125 507 766 272 372
(0z-in-s2X1073) (1 08) (178) (7 18) (109) (38 6) (52 8)
Power Rating* kW/s 3.30 8.09 8.01 119 926 133
Inertia Time Constant ms 50 37 3.6 31 3.6 34
Inductive Time Constant ms 12 15 38 42 87 9.9

% Values when SERVOMOTOR 1s combined with SERVOPACK and the armature winding temperature 1s 75°C
Other values at 20°C  Shown are normal (TYP) values above

Notes
1 {2231 n type designation 1s determined by output pulses (pulses/rev) of optical encoder as follows

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

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

3 The table above shows the data when an aluminum plate (heat sink) 250 mm X 2560 mm X 6 mm
(9841In x 984in X 024 n) is mounted as a cooling agent
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1.1 RATINGS AND SPECIFICATIONS OF R SERIES
AC SERVOMOTORS (FOR 200 V) (Cont'd)

(2) Torque-Speed Characteristics

The values in intermittent duty zone are normal

If 200 VAC or below, the output characteristics
(TYP) values

when the power voltage of may be decreased even if the data is within
SERVOPACK is 200 VAC. allowable variation.
Er/min-N-m
Type USAREM-A5A Type USAREM-01A
5000 5000
4000— 4000——
) i’
speep 2000 RN B speep 0%° A B
(r/min) (1/mm) .
2000 2000 -
1000 1000
0 02 04 06 0 04 08 12
RMS TORQUE (N.m) RMS TORQUE (N m)
Type USAREM-02A Type USAREM-03A
5000 5000
Eres | BT
4000 4000
A\
E‘ ‘4
speep 20 A F 8 speep 20 A J 8
) 2000 ; “m) 2000 L=
. s
1000 - 1000 e
08 T6 74 ° 12 34 36
RMS TORQUE (N m) RMS TORQUE (N m)
Type USAREM-05A Type USAREM-07A
5000 5000
4000}— is 4000 ==
p Y
3000 =
SPEED A . B SPEED .
W) 5000 (t/mm) 2000}—A B
. ¥
1000 1000 =
0 ) y ) 28 56
RMS TORQUE (N m) RMS TORQUE (N-m)
[A7] : Continuous Duty Zone
BB : Intermittent Duty Zone
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|

0 25 50 75
RMS TORQUE(oz n)

Type USAREM-02A
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4000

3000 =
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z

1] £

1000

Y 100 200 300
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=
4000 ~\
speep 000 RE 5
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2000 "‘
1000 -
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Type USAREM-01A
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4000}
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(/min)
20

1000

0 50 100 150
RMS TORQUE(oz n)

Type USAREM-03A
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(2R
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< B
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ooy B
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C
E

Y 150 300 450
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[A] : Continuous Duty Zone
Bl : Intermittent Duty Zone



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

Tune Rating: Continuous

Class B

1000 VAC, one minute

500 VDC, 10MQ or more
Totally-enclosed, self-cooled

0 to +40°C

Ambient Humidity: 20% to 80% (non-condensing)

Insulation: Vibration:

15 ym or below

Isolation Voltage: Finish in Munsell Notation: N1.5

Insulation Resistance: Excitation: Permanent magnet

Enclosure: Mounting: Flange mounted

Ambient Temperature: Drive Method:

Direct drive

Table 1.2 Ratings and Specifications of R Series
AC SERVOMOTORS (For 100V)

Item Motor Type USAREM-| - _ABBi32 | -01Bi}2 -02B{712 -03B{712
. w 50 100 200 300
Rated Output (HP) ©07) ©13) 027) (0 40)
. N-m 0159 0318 0637 0955
Rated Torque (0z-1n) (22 5) (45) (90) (135)
. N.m 0182 0357 0733 11
Continuous Max Torque (0z-1n) (26 9) (518) (103 5) (166 3)
« Nm 0476 0955 191 286
Instantaneous Max Torque (OZ-In) (67 5) (1 35) (270) (405)
Rated Current* A 17 24 41 50
Rated Speed* r/min 3000
Max Speed* r/min 4000
N.m/A 010 0143 0169 0205
Torque Constant (oz-m/A) | (142) (20 3) (23 9) (29 0)
Inert J kg-m2x10-6 764 125 50 7 766
nertia (0z-1n-s2x107%) (108) (178 (718) (109)
Power Rating* kW/s 330 809 801 19
Inertia Time Constant ms 47 36 36 30
Inductive Time Constant ms 13 16 39 43

*Values when SERVOMOTOR i1s combined with SERVOPACK and the armature winding temperature 1s 75°C

Other values at 20°C  Shown are normal (TYP) values above

Notes

1 {Z73in type designation is determined by output pulses (pulses/rev) of optical encoder as follows

* Standard  E (1500 pulses/rev)
« Optional  F (1000 pulses/rev)

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

3 The table above shows the data when an aluminum plate (heat sink) 260 mm x 250 mm X 6 mm
(9841 x 984in X 0241n)1s mounted as a cooling agent



(2) Torque-Speed Characteristics

The values in intermittent duty zone are normal If 100VAC or below, the output characteristics
(TYP) wvalues when the power voltage of may be decreased even if the data is within
SERVOPACK is 100 VAC. allowable wvariation.

B r/min-N-m Bl r/min-oz-in
Type USAREM-AS5B 5000
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: Continuous Duty Zone
: Intermittent Duty Zone



1. 3 RATINGS AND SPECIFICATIONS OF SERVOPACK

Table 1.3 Rating and Specifications of SERVOPACK

Voltage Class 200V
Servopack Type CACR- SRA5AB1_ ‘R| SRO1AB1 .R|SR02AB1 .R|SR03AB1 R |SR05AB1" R [SR05AB!. RY3
oo Donvmes L rer | on” [ o | | o)
AC Output
Combined | servomotor (HP) (0.07) (0 13) (027) (0 40) (0 67) (093)
Specifica- Rated/Max Speed r/min 3000/4500
tions Continuous Output Current  ADC +1 +14 +28 +37 +53 +53
Max Output Current ADC +3 +4 +8 + 11 + 16 +16
Allowable Load Inertia J.(=GD?/4) kg-m® |0 764X10”* 1 25X10™* |5 075X 10| 7 66X 10”* [27.25X 10~ *|37.25X10™*
gﬁ:’:‘; g:::ml 1-Phase 200 to 230 VAC f}g;/z 50/60 Hz*'
Control Maethod 1-Phase full-wave rectifying, transistonzed PWM control
Feedback Optical encoder (1500 or 1000 pulses/rev)
g:zg fca Ambient Temp *2 0to + 55C
tons ;’;‘2{;"' Storage Temp —20 to +85C
Conditions Ambient and Storage Humidity 90% or less (non-condensing)
Vibration-/Shock-Resistance 0 5G/2G
Mounting Structure Rack mounted
Speed Control Range*? 1 1000
Load 0to 100% 0 1% or less at 3000 r/min, 0 05% or less at 3 /min
ggﬁf& gggﬁm“ Voltage Rating£10% =0 1% or less at 3000r/min, =0 05% or less at 3r/min
Temperature 25+25C =+05% or less at 3000r/min, 0 2% or less at 3r/min
Erequency Response 100Hz at J. (GD?) = Jm (GD?w)
Rated Reference Voltage +6VDC at 3000r/min (forward run at plus reference)
2gfe:r:ncehmpm Impedance Approx 30kQ
Circuit Time Constant Approx 35 us -
Rated Reference Voltage +2 to +=10VDC at 3000r/min (forward run at plus reference)
Q;::'t?\::ye“ Input Impedance Approx 5kQ per V
Circuit Time Constant Approx. 22 us
Signal Built-in Reference Power Supply +12vDC *5%, +30mA
Vo PG Pulse | Types A¢, Bo, Co Line driver and open collector
Output Frequency Dividing Ratio 11, 1/2, 1/3, 1/4, 1/5, 1/6, 1/10, 1/12, 1/15, 1/20, 1/30, 2/3, 2/5
Sequence Input Servo ON, P dnve, F run inhibit (P-OT), R run inhibit (N-OT), alam reset
Sequence Output Servo alarm, current imit, TG ON, servo ready, alarm code (3-bit)
External Current Limit 20% to max current in each of P and N (3V/100% current)
Dynamic Brake Operated at main power OFF, servo alarm, servo OFF, etc
. 100W t rovi
Regeneration . gggvvlv ?g 70%/)53 t;:):t. w:)?oc?:gd (containing regenerative resistor)
Applicable Load Inertia*® Up to 10 times motor inertia
Bulit-in Overtravel Prevention DB stop at P-OT, N-OT
Functions | protection Overvoltage (OV), overcurrent (OC), overload (OL), overspeed (OS), MCCB
tnp (MCCB), PG trouble (PG), voltage drop (UV), CPU error (CPU, A/D)
Indication Power supply (MVCCB LED), alarm (7-segment LEDs)
Monitor Output Speed 2V+5% at 1000r/min, torque 3V+10% at 100%
Others Reverse run connection possible (Reverse at plus reference)
*1 In main circuit power supply, voltage should not exceed %4 Speed regulation is generally defined as follows

230V, +10% (253V)

value, a step down transformer i1s required

*2

When housed in a panel, the inside temperature must not

exceed ambient temperature range

*3

not stopped.

In the speed control range, the lowest speed i1s defined
under the condition in with there is 100% load regulation, but

if the voltage should exceed this

No load speed — Rated speed
Rated speed X100(%)

Motor speed may be changed by voltage vanation or
operational amplifier dnft due to temperature The ratio of
this speed change to the rated speed represents the speed
regulation due to voitage or temperature change

Used for application at rated reference voltages other than
6V

When load inertia (GD? exceeds-applicable range, see Par 6
7 2, “Load Inertia (GD?) "

Speed regulation =

*5

*6



100V
SRA5AB2. iR | SRO1AB2. R | SR02AB2; R | SRO3AB2, "R
A5B 01B 02B 03B
50 100 200 300
(007) (0 13) (0.27) (0 40)
3000/4000
+17 +23 +43 +60
+5 +7 +12 +16
0764X10~* 1.25X10™* 5075X10~ % | 766X107*
1-Phase 100 to 115 VAC f:g:ﬁ: 50/60 Hz*'

1-Phase full-wave rectifying, transistonzed PWM control

Optical encoder (1500 or 1000 pulses/rev)

0to + 55C

—20to +85C

90% or less (non-condensing)

0 5G/2G

Rack mounted

1 1000

010 100% 0 1% or less at 3000 r/min, =0 05% or less at 3 r/min

Rating+10% 0 1% or less at 3000r/min, £0 05% or less at 3r/min

25+25°C +05% or less at 3000r/min, =0 2% or less at 3r/min

100Hz at J. (GD?) = Jwm (GD*w)

+6VDC at 3000r/min (forward run at plus reference)

Approx 30kQ

Approx 35 us

+2 to +=10VDC at 3000r/min (forward run at plus reference)

Approx 5kQ per V

Approx 22 us

+12vDC +5%, +30mA

A¢, Bp, Co- Line driver and open collector

11, 1/2, 1/3, 1/4, 1/5, 1/6, 1110, 1/12, 1/15, 1/20, 1/30, 2/3, 2/5

Servo ON, P dnve, F run inhibit (P-OT), R run inhibit (N-OT), alarm reset

Servo alarm, current imit, TG ON, servo ready, alarm code (3-bit)

20% to max current in each of P and N (3V/100% cumrent)

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

* 50W type Not provided
* 100W to 300W type : provided(containing regenerative resistor)

Up to 10 times motor inertia

DB stop at P-OT, N-OT

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

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

Speed : 2V+5% at 1000r/min, torque 3V+5% at 100%

Reverse run connection possible (Reverse at plus reference)

2. TYPE DESIGNATION

¢ AC SERVOMOTOR

USAREM-0
AC

SERVOMOTOR I
SERIES

* AR R Seres

ENCLOSURE

* £ Totally-enclosed
Self cooled Type

MAGNET TYPE————

* M Rare Earth

SA

|
1

MOTOR OUTPUT——MM

*Ab 50W 007HP
<01 100W 013HP
«0z 200W 027HP
* 03 300W 040HP
« 0t 500W 067HP

¢ 07 700W 093 HP

DESIGN REVISION ORDER——mM———~

* A 200V Class
*B 100V Class

DETECTOR(Table 2 3)

* E 1500 pulses/rev (Standard)
* F 1000 pulses/rev

SHAFT TYPE

*1 Taper
* 2 Straight{Standard)

20

SE—

DRIVE END SPECIFICATION

* Blank Standard

* O Standard (With Brake)}
« K With Key (Standard)

« § With Shaft Seal

« T Wth Key & Shaft Seal

OPPOSITE DRIVE END
SPECIFICATION

¢ Blank Standard
* B With Brake (Excitng Winding Voltage 90 VDC)

¢ SERVOPACK

CACR-SRO5AB1ER

AC
SERVOPACK

CONTROL TYPE—J

SERIES
* SR Speed

MOTOR OUTPUT

«A5 50W O0O07HP
<01 100W 013HP
«02 200W 027HP
« 03 300W 040HP
«05 500W 067HP

AFPLICATION

* A R Senes

DESIGN REVISION
ORDER

INPUT FORM

*1 200V Analog
*2 100V Analog

DETECTOR

* £ 1500 pulses/rev
*F 1000 pulses/rev

AFPLICABLE MOTOR

SERIES

*R Seres

| o
-
'
—_J

1
1



3. LIST OF STANDARD COMBINATION

Table 3. 1 List of Standard Combination
Power Current Recommended
SERVOPACK AC SERVOMOTOR Capacity | Capacity | Apphcable t Power
Class ) Optical per per MCCB Noise ON/OFF
Type CACR Type Encoder |SERVOPACK*| or Fuse' Filter Type | Specification Switch
USAREM- pulses/rev kVA A
50w SRAS5AB1ER| AS5AE2 1500 03
(0.07HP) | SRAS5AB1FR| ABAF2 1000
100W |SRO1AB1ER| O01AE2 1500 05 5 LF- 5A
(0 13HP) | SRO1AB1FR| 01AF2 1000 205A
200W | SRO2AB1ER| 02AE2 1500 075 Single-
200V (0.27HP) | SRO2AB1FR | 02AF2 1000 s phase,
300W |[SRO3AB1ER| O03AE2 1500 10 7 1 LF- ] 200VAC 10A
(0 40HP) [ SRO3AB1FR| 03AF2 1000 GooD | 210 |class Yaskawa
500W | SROSAB1ER| 05AE2 1500 14 11 type
(0 67HP) [ SRO5AB1FR | 05AF2 1000 LF- 15A HI-16Es
700W [SROSAB1ERY3| 07AE2 1500 14 i1 215 rated 35A
(0 93HP) |SRO5AB1FRY3| 07AF2 1000 or équiva-
50W | SRASAB2ER| ASBE2 1500 03 W lent
(0 07HP) | SRASAB2FR|{ A5BF2 1000 5 T LF- 5A
100W |SRO1AB2ER| 01BE2 1500 05 POOR |205A | Single-
100V (0 13HP) | SRO1AB2FR | 01BF2 1000 phase,
200W | SRO2AB2ER| 02BF2 1500 075 8 LF- | 200VAC 10A
(0 27HP) | SRO2AB2FR | 02BF2 1000 210 | class
300W | SRO3AB2ER| 03BE2 1500 10 11 LF- 15A
(0 40HP) | SRO3AB2FR | 03BF2 1000 215
*Values at rated load
1 Operating charactenstic (25°C) 200% 2s or more, 700% 0 01s or more
¥Made by Tokin Corp
Table 3.2 Characteristics of AC SERVOMOTOR,
Detector and Holding Brake for Standard Combination
SEVOPACK SEHVSI?OT AC SERVOMOTOR Detector Holding Brake
Class Type CACR- | Type [Receptacle| L-type | Cable |Receptacle| L-type | Cable |Receptacle| L-type | Cable
USAREM-] Type Plug Clamp Type Plug Clamp Type Plug Clamp
SRAS5AB1ER | ASAE2KB
SRAS5AB1FR | ASAF2KB | MS3101A | MS3106B*| MS3057 | MS3101A 531068 | MS3057 | MS3101A | MS3106B | MS3057
SRO1AB1ER | 01AE2KB | 14S-2P 14S-2S -6A 20-29A 20-29S* | -12A 14S-6P 145-6S* | -6A
SRO1AB1FR | 01AF2KB
SR02AB1ER | 02AE2KB
200V SR02AB1FR | 02AF2KB | MS3102A | MS3108B | MS3057 MS3102A | MS3108B | MS3057
SRO3AB1ER | 03AE2KB | 18-10P 185-10S | -10A 18S-12P |18S-12S | -10A
SRO3AB1FR | 03AF2KB MS3102A | MS3108B | MS3057
SRO5AB1ER | 05AE2KB 20-29S 20-29S -12A
SRO5AB1FR | 05AF2KB | MS3102A | MS3108B | MS3057 MS3102A | MS3108B | MS3057
SRO5AB1ERY3 | 07AE2KB | 20-4P 20-4S -12A 20-17P 20-17S -12A
SR05AB1FRY3 | 07AF2KB
SRASAB2ER | ASBE2KB
SRA5AB2FR | ASBF2KB | MS3101A | MS3106B | MS3057 | MS3101A | MS3106B MS3101A | MS3106B | MS3057
SRO1AB2ER | 01BE2KB | 14S-2P 145-25* | -6A 20-29P 20-298* 14S-6P 145-6S* | -6A
100V SRO1AB2FR | 01BF2KB MS3057
SR02AB2ER | 02BE2KB -12A
SR02AB2FR | 02BF2KB | MS3102A | MS3108B | MS3057 | MS3102A | M$3108B MS3102A | MS3108B | MS3057
SRO3AB2ER | 03BE2KB | 18-10P 18S-10S | -10A 20-29P 20-29P 185-12P | 18S-12S | -10A
SRO3AB2FR | 03BF2KB
*Straight plug



4. CHARACTERISTICS 4.2 STARTING AND STOPPING TIME

The starting time and stopping time of SERVO-
4.1 OVERLOAD CHARACTERISTICS MOTOR under a constant load 1s shown by the

The overload protective circuit built in SERVOPACK formula below. Viscous or friction torque of

prevents the motor and SERVOPACK from over- the motor is disregarded.
loading and restricts the allowable conduction S ) Time
time of SERVOPACK. (See Fig. 4.1.) tarting Time:
- 104.7 Nr (JM + JL) ( )
If the allowable power-on time during motor tr = -0 X m ms

locking is maximum, the higher the motor speed

is, the quicker the motor responce to the same Stopping Time:

Iu +J
overload. ty= 104.7 xNn Cou + L) (Ju + 1) (ms)
The overload detection level is set precisely Kt Ir (a+RB)
by the hot start conditions at an ambient tem-
perature of 55°C and cannot be changed. Where,
Nr : Rated motor speed (r/min)
NOTE Ju : Motor mertia of motor(kg.m? x 107*= 1b-1n2)
Hot start i1s the overload charactenistics when the J. : Moment of imnertia of motor(kg-m?x10~*= 1b.1n?)
SERVOPACK is running at the rated load and thermally
saturated Kt: Torque constant of motor (N-m/A)

Ir: Motor rated current (A)

Ip/Ir: Accel/decel current constant

4 4

1000 Ir:  Accel/decel current (Accel/decel current «

times the motor rated current) (A)

IL [Ir: Load current constant

B

I.: Current equivalent to load torque
(Load current g times the motor rated
current) (A)

100

MOTOR
ARMATURE
CURRENT

OPERATING
TIME

(s)

MOTOR
SPEED

10

Fig. 4.2 Timing Chart of
Motor Armature Current and Speed
(Constant Load)

N=3000 r/mn” |
(A1 BATED
SPEED

07

00 200 300
MOTOR RATED CURRENT (%)

Fig 4 1 Overload Characteristics



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

4.3 ALLOWABLE FREQUENCY OF OPERATION

The allowable frequency of operation 1s restricted
by the SERVOMOTOR and SERVOPACK, and the
conditions must be considered for satisfactory
operation.

« 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
GD?, acceleration/deceleration current values,
and motor speed. If the frequency of opera-
tion exceeds 60 times/min when load inertia JL
(GD?%.) before the motor becomes rated speed,
60

m+ 1
mertia J;, (GD?,) = motor inertia Jm (GD?%) x m,
contact your YASKAWA representative.

or 1f 1t exceeds cycles/min when load

+ 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,"Starting
and Stopping Time" for symbols.

- When the motor repeats rated-speed operation
and being at standstill (Fig.4.3).

Cycle time(T) should be determined so that
RMS value of motor armature current is lower
than the motor rated current:

Ip? (tr+tf)+1,zts
T— -~ 17 °L"9
[ 2 (S)

Where cycle time(T) is determined, values
Ip, tr, tf satisfying the formula above, should
be specified.

CURRENT

MOTOR
SPEED

Fig 4.3 Timing Chart of
Motor Armature Current and Speed
(Restricted by SERVOMOTOR)

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 1s as shown in Fig.4.4. The
allowable frequency of operation "n" can be
calculated as follows:

~ _ Kt-In (1 g2
n=286.5 x —gri L (JM+JL) ( )

(times /m1n )

MOTOR
ARMATURE TIME
CURRENT

MOTOR ) /

SPEED TIME

Fig 4 4 Timing Chart of
Motor Armature Current and Speed
,’The motor remains at standstil betweeni)
cycles of accel/decel without continuous
Jrated speed running

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.

__Kt.Is ¢ 1 pz
= 286.5 x5 (= gy (o =)

(times/ m1n)

MOTOR
ARMATURE -
CURRENT

TIME

MOTOR

SPEED TIME

Fig 4.5 Timing Chart of
Motor Armature Current and Speed
The motor accelerates, runs at constant speed,
and decelerates in a continuing cycle without be-
ing at standstill



4.4 SERVOMOTOR FREQUENCY

In the servo drive consisting of SERVOPACK and
SERVOMOTOR, motor speed amplitude 1s restricted
by the maximum armature current controlled by
SERVOPACK.

The relation between motor speed amplitude
(N) and frequency(f) is shown by the formula
below:

aX Kt X I
(Ju+JdL) f

N= 1.82 X (r/mm)

Ip =alR

MOTOR
ARMATURE
—=1 CURRENT

MOTOR
¢ SPEED

Fig 4 6 Timing Chart of
Motor Armature Current and Speed
(Restricted by the maximum armature current)

4.5 MOTOR SPEED-REFERENCE INPUT
CHARACTERISTICS

Fig.4.7 shows motor speed and input voltage
curve when speed reference input terminals
ICN-@ and @ are used. With auxiliary in-
put termnals, ICN-@@ and @ , motor speed
can be set to the rating by adjusting
potentiometer as long as input voltage is within
12V to £10V. See Fig. 4.8.

The forward motor rotation (+) means coun-
terclockwise (CCW) rotation when viewed from
the drive end.

ADJUSTABLE WITH

RATED
SPEED (+)

02 4

-6 —4 —2;

RATED
SPEED ()
Fig 48
Fig 47 Speed-Input Voltage
Speed-Input Voltage Characgenstucs
Characteristics when Auxihary Input

Terminals 1CN-@
and @ are used

4.6 MOTOR MECHANICAL CHARACTERISTICS

4 6 1 Mechanical Strength

AC SREVOMOTORS can carry up to 300% of the
rated momentary maximum torque at output
shaft.

4 6 2 Allowable Radial Load and Thrust Load

Table 4.1 shows allowable loads according to AC
SERVOMOTOR types.

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

Motor Type Radial Load* | Thrust Load
USAREM- N (Ib) N (Ib)

ASAE2K

O1AEZK 78 4 (18) 392(9)

02AE2K

03AE2K 245 (55) 98 (22)

05AE2K

07AEZK 392 (88) 147 (33)

*Maximu values of the load applying to the shaft extension

4 6 3 Mechanical Specifications

Table 4 2 Mechanical Specifications in mm

Accuracy (TIR)? Reference Diagram
Flange surface
perpendicular to shaft ® 004 ®
Flange diameter ©
concentric to shaft ® 004 ~
Shaft run out © 002

tTIR (Total Indicator Reading)



4 6 4 Direction of Rotation

AC SERVOMOTORS rotate counterclockwise (CCW)

when viewed from the drive end when motor and
detector leads are connected as shown below.

587 276

(1) Connector Specifications

(a) Motor receptacle

* Standard
A Phase U
3 a B Phase V
(°; E C Phase W
D Frame Ground
* With brake
50W 007HP )
100W, 0 13HP
A Phase U
B Phase V
C Phase W
200W 027HP 500W 067HP D
3oow 040HP 7oow 093HP E
Do F oA F
co op

Fig 4.9 AC SERVOMOTOR

Brake terminal

Frame Ground

(b) Detector receptacle

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

Channel W output

ov

+5VvDC

—S|lw|lo|o|2|Z|r|x

C|IT|O|mMm|OoiO|®|>

Frame ground

4 6 5 Impact Resistance

When mounted horizontally and exposed to vertical
shock mmpulses, the motor can withstand up to two
mpacts with mpact acceleration of 50 G (490 m/s?)

(Fig 4 10)

NOTE

A precision detector i1s mounted on the oppsosite-drive
end of the AC SERVOMOTOR Care should be taken
to protect the shaft from impacts that could damage the

detector

:VERTICAL

L

HORIZONTAL

Fig 4 10 Impact Resistance

4 6 6 Vibration Resistance
When mounted horizontally, the motor can withstand

vibration (vertical, lateral,
(Fig 411

axial) of 25 G (24 5 m/s?)

'vengcn
LATERAL] AXIAL
A\ ——3
HORIZONTAL
Fig 4 11 Vibration Resistance

4 6 7 Vibration Class

Vibration of the motor running at rated speed
is 15um or below (Fig.4.12).

POSITION FOR
CHECKING VIBRATION

‘1

Fig. 4 12 Vibration Checking



5. CONFIGURATION
5.1 CONNECTION DIAGRAM

« FOR 200V
POWER SUPPLY
200 TO 230V 1]
50/60Hz

ol

1MccB ) )

/

* FOR 100V

POWER SUPPLY
100 TO 115V *]3%
50/60Hz

Prevent extemal noise with a noise filter

NOISE FILTER Bold lines indicate power lines
(excluding the grounding line)  SERVO TROUBLE
= INDICATION
SRy r\‘/’— EXAMPLES OF INDICATION
Q O 1PL
POWER Y
POWER ON 5Ry MC MAGNETIC CONTACTOR
OFF —4 — —=—1""" FOR POWER ON/OFF(See Table 31)
i | g ! Be sure to fit a surge suppressing
1MC 1SUP - device to both the magnetic
contactor and the relay
%
1MC, SERVOPACK
"W TYPE
CACR-SR
1MC MAIN
IRCUIT
TERMINALS
f
SPEED LEAD LENGTH 14—
REFERENCE 3 METERS OR LESS 15
) 12
xR
L £ 1RX P 2
0 T 13
| P
-48(+12v) LEAD LENGTH
5 49 20 METERS OR LESS
46(—12v) CONNECTING CABLE
2 [ 4 YASKAWA DRAWING
¥ 47 No DP8409123 OR
No DE8400093
@ Be sure to perform terminal treatment
7 of shielded cable
1Ry  5mA
Use relays highly reliable in —0 - 8
contact (Yaskawa Bestact \\ 2Ry  S5mA
relays or equivalent or arrange ) O— - R
In two contact paralle! connec \ 5mA 24
tion for low level) \ 3Ry 3M/ 26
4Ry 5mA
41
5Ry -38
SERVO
ALARM
-39 —
2

W
+24VE1V

Connect the output relay surge absorbing diode with the correct polanty
(If connection is wrong output transistor 1s damaged)

(SUPPLIED BY USER)

Fig 51

Example of Connection Diagram of SERVOPACK

with a SERVOMOTOR and Peripherals



POWER SUPPLY
SINGLE-PHASE

For 200V For 100V
200 TO 230V *19% 100 TO 115V *}2%
(50/60Hz) {50/60Hz)
&
5 Y
NOISE FILTER
1MCCB
1MC Py 8CN
%

5CI

1C==

Nict

AC SERVOMOTOR

2y

CURRENT
DETEC

TOR

R
POWER Pog}lf
OFF s 1MC

SURGE
SUPPRESSOR

S ot
L————_JOPEN AT SERVO ALARM
(5Ry)

*(H

[ [ CIRCUIT
PROTECTIVE| | ,NRUSH CURRENT CURRENT SPEED
+ DETECTION | | PREVEIVE QHCUIT| | ISOLATOR DETECTION| | FEEDBACK
L [ t RELAY
L
1 ¢
£15V PWM G
FG 3 GENERATED f— QuENCY
CIRCIUT LZEEO DiviDe
.
o o -l A I I ’_*ZJ:J;—
CONVERTER| ./ CURRENT | —A——
———— CONTROL
cPU T —
Lo CoReET =
[PARAMETER A/D REFEREN ®
SETTING (TORQUE LIMT)
I [TvON]
[
ALARM MODE SWITCH SPEED
Eircrine) CONTROL J

Fig. 5.2 Internal Block Diagram of SERVOPACK Type CACR-SR. . AB. .. R
(For 200V, 50 to 100W, 0 07 to 0 13HP)
(For 100V, 50W, 0 07HP)

(PG OUTPUT)

{EXT CURRENT LIMIT)
(SPEED REFERENCE, etc )

(SERVO ON, etc )

NVYHOVIA XO078 TVNH3INI 2°S



SINGLE-PHASE

For 200V For 100V
200 TO 230V *19% 100 TO 115V *]9%
(50/60Hz) (50/60Hz) Y3 Y4
NOISE FILTER| AC SERVOMOTOR
L 1MC
-
—
19CN_}— 18cN }—{ 11icN | 10cN }— s5CN_ }H 3CN
__J ]
DB 6] @P
INRUSH CURRENT CiRcur SPEED
PROTECTIVE = CURRENT
DETECTION | | Mo GRCUIT | | ISOLATOR Ez] oeTecTioN| | FEEDBACK
L RELAY
\. . — }
1 ¢ l wa | O3
+ PWM — FRE
=18V GENERATED (757D ] OV | 1o
+5v CIRCIUT A
0e/e ———= ] (PG OUTPUT)
CONVERTER CURRENT A
PG5V
POWER gy [ CONTROL
L CURRENT (EXT CURRENT LIMIT)
PAHAMETER___v A/D REFERENCE |
SETTING L (TORQUE LIMIT) (SPEED REFERENCE etc)
, SUPPRESSOR — i
]
+oo° . ALARM wooeswrcn| | SPEED
L-(B _é_)__, OPEN AT SERVO ALARM DISPLAY (-, CONTROL _J (SERVO ON etc)
Y fL

Fig 5.3 Internal Block Diagram of SERVOPACK Type CACR-SR::{:AB iR
(For 200V, 200 to 500W, 0 07 to 0 67HP)
(For 100V, 100 to 300W, 0 13 to 0 4HP)



5.3 MAIN-CIRCUIT TERMINALS

Table 5.1 Main-Circuit Terminals for SERVOPACK
Terminal
Symbol Name Description
* For 200V
®® Main-circuit Single-phase 200 to 230V f:g 50/60Hz
AC input * For 100V
Single-phase 100 to 115V 1% 50/60Hz
00O® Motor Connects terminal @ to motor
connection | terminal A @ toBand @ to C
* For 200V
® Cg\;‘g?' Single-phase 200 to 230V *1% 50/60Hz
l’:‘ ” « For 100V
P Single-phase 100 to 115V f:% 50/60Hz
® Ground Connects to motor terminal D

Must be securely grounded

@ ®

Regenerative

External connection not normally

5.4 CONNECTOR TERMINAL (1CN) FOR
170 SIGNAL

5.4 1 Specifications of Applicable Receptacles

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

Connector Type* Applicable Receptacle
Type
used in
Manu- Soldered | Caulking
SERVOPACK facturer Type Type Case
MR-50RMA Honda MRP-
(Right angle Tsushin | MR-50F! 50F01 MR-50L!
50 P) Co, Ltd

*The connectors for I/0 signais used are type MR-50RMA
made by Honda Tsushin Co Ltd
+ Attached to SERVOPACK when shipping

5 4.2 Connector 1CN Layout and Connrction

register required of SERVOPACK
The termrinal layout of the SERVOPACK 1I/0
signal connectors (1CN) is shown in Table 5.3.
The external connection and external signal
processing are shown in Fig.5.4 on pagel7.
Table 5 3 Connector 1CN Layout of SERVOPACK
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
ov | ov | ov |awr| G | T |V SON | om|vicM| SG | IN-A | SG-A| INB | SG-B |+12v| SG | FG
Speed
OV for PG Output | Output| Current Limit Piaer Sgr;o Mf,’,?ﬁo, R(;ngre:r?ce Auxihary +12v Frame
Signal 1 Detection Output Input | Power Torque Monitor Input Input Output Ground
19 20 21 22 23 24 25 26 27 28 29 30 31 32
pco |*pco| Aoz | T8OV 6N 567 | pHe | N-oT | SROY | SADY ) oL | 61 _qov| s
+ - — + NCL
Line Driver TG ON Open | poverse Reverse _
Output Ou;put Output PIDnve Cg"mt' Prohibit Ser(\;o Ready Current o 12v
Phase C Signal MPUL | pgsec | Input utput Limit Input utput
33 34 35 36 37 38 39 40 41 42 43 | 44 45 46 47 48 49 50
PAO | #Pao| PBO | #PBO|ALO3 | AM [ AM | oy | pot | pHa [AEM b | SG- 1 _1av| s6 |+12v| s6 | Fa
+ | - RST ! PCL
0 0
Line Driver | Line Dniver Output Servo copen | Fad | Spen Alarm | e 4 Current —12V +12v Frame
Output Output 3 Alarm Outpur | ProMbit | "o | Reset L 0
Phase A Phase B Output Phase B | 'MPUt | prason | Input - imit Input utput Output Ground




TORQUE MONITOR

SERVOPACK

(RATED TORQUE AT 3V/100%) \T/':z:'; S5
SPEED MONITOR FEEDBACK (2V/1000¢/min)
(2v/1000r/min) MODE SWITCH
-® TM3-3
SPEED REFERENCE INPUT A
(RATED SPEED AT +6V) F
3000r/min SG-A
AUX SPEED REFERENCE INB =
INPUT SG-B ip ]~
(RATED SPEED AT +2 TO +10V) - g2
3000r/min 3
N-CL
CURRENT LIMIT AT REVERSE  +
RUNNING(—100%/+30V 7 SGNCL {P
INPUT)
- P-CL
CURRENT LIMIT AT FORWARD
RUNNING(+100%/—3 OV # SG-PCL } P
INPUT) +
(Note 2) +24VIN .
SERVO ON AT __ oo i *z ' e SERVOON
TRy ON 24v 41 1Ry SON APPROX 5mA, KJ: SERVO Ol
a8 ___
2R - = i PROPORTIONAL
PROPORTIONAL CONTROL __g' P-CON AFPROX 5mAi ! CONTROL(P DRIVE)
AT 2Ry ON(PI DRIVE AT OFF) 4 8K
—
| ¥=( | —— REVERSE RUNNING
REVERSE RUNNING NLiS  NoOT APPROX Smal J=K 1 PROHIBIT
PROHIBIT AT N-LS OFF e T
b =Pl
y PPROX 5mA| ¥ = ——=— FORWARD RUNNING
FORWARD RUNNING | iy poT APEROX SmAs I Ki ROt
PROHIBIT AT P-LS OFF igka
L, r
Ry Tirme AFPROX 5mA; Y= ——=— ALARM RESET
2y RST PROX *
ALARM RESET AT9RyON =5 o ALMR .
(Note 2) 3RY o7+
3Ry ON AT CURRENT i o +—— CURRENT LIMIT
LIMIT DETECTION CLT— DETECTION
R
’,f,.,y\ TGON+
4Ry ON AT TG ON
7 teon-{P TG ON
DETECTION OF
By ()
5Ry OFF AT SERVO ALARM OR MORE
e ALM— ‘P SERVO ALARM
6Ry
6Ry ON AT SERVO READY b~y S:RDY*
—e S-RDY—1{P SERVO READY

P Twisted cable

Notes

1 Each capacity of output circuits 1s 30 VDC, 50mA or less

2 The user must provide the 24V pow

11€ 148 117 132

er supply

Fig 5 4 1CN I/0 Signal Connection and
External Signal Processing

147 149131 146 118 150



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

Table 5 4 Input Signals of Connector 1CN
Signal Connector
Name 1CN No Function Descrption
_— Inputting this signal makes the SERVOPACK ready to receive speed reference input
SV-ON 8 Servo ON Base block and dynamic brake are cleared
Proportional control reference applies friction torque to the motor to prevent
SAAN P
P-CON 24 foportional drive dnfting when the motor 1s lelt motionless without reference input while the
reference
main circuit 1s kept energizec
N-OT 26 Reverse running prohibit | In the case of linear drive etc . connect limit switch signal according to the run
direction This signal 1s “closed” during normal run
P-OT 41 Forward running prohibit | When limit switch 1s tripped, it becomes “open "
External power supply to 1CN-8, 24 26, 41 and 43
24v 7 24V Prepare a 24VDC(25mA min ) power supply
IN-A* 12(13) | Speed reference input At £6 0V, * rated speed Is obtained
At £20 to £100V, *rated speed ts obtained
_R*
IN-B 14(15) Aux reference input For adjustment potentiometer [IN-B]1s used
N-CL 29(30) Current imit reference | 4 35y 4 10%/100% torque +9V max
at reverse running
p-CL 44(45) |Currenthimitreference | _ 54y 4 109/100% troque —9V max
at forward running
ALM-RST 43 Alarm reset This signal resets the alarm

*When either IN-A or IN-B I1s used, be sure to short the unused input

Table 5 5 Output Signals of Connector 1CN

Signal

Connector

Name 1CN No Function Description
Turns OFF when fault I1s detected
ALM 38(39) Servo alarm For details refer to Table 6 2, “Fault Detection Function ”
Turns ON when motor speed exceeds approx 45 r/min or 450 r/min
—_— The motor speed can be changed by using SW1-3
TGON 22(23) Motor run detection ¢ 45 r/min--: Short-circuit SW1-3
¢ 450 r/min --Open SW1-3
* N-CL or P-CLused Turns ON when output torque reaches the level set by
_ N-CL or P-CL
tl t detect
cLr 5(6) Current imit detection * N-CL or P-CL not used  Turns ON when output torque reaches the level
set by potentiometer [CuR]
S-RDY 28(27) Servo ready Turns ON when main power supply ON, and no servo alarm
12V 16.48 1, 2V +12V £5% 30mA
+12V output power + max output current m
ov 17.32.47. 49 supply Used with speed reference or current imit input
—-12V 31.46
TRQ-M 9 Torque monitor (£3 0V/rated torque) £10%. =9V max. load 1mA max
VTG-M 10 Speed monitor {£20V/1000rpm)£5%, load 1mA max
PAO 33 Phase A
*PAO 34 Phase A | Encoder output signal after frequency division 1s output at PG pulse line dnver
PBO 35 Positioning Phase B | {TI MC3487) To be received by line recewver (Tl MC 3486)
Signal —
*PBO 36 Output 1 Phase B
PCO 19 Phase C
*PCO 20 Phase T
PHA 42(1) Positioning Phase A Open collector output, encoder output signal after frequency division
PHB 40(2) Signat Phase B Max operating voltage 30VDC
PHC 25(3) Output 2 Phase C Max output current  2DImADC
ALO1 4(1) Alarm output code Open collector output
ALO2 21(2) Max operating voltage  30VDC
(BCD code}
ALO3 37(3) Max output current  20mADC




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 Receptacles and Cables

cmmzn'rype* Applicable Receptacie Type Connection
SERVOPACK | Manufacturer Soldered Type Caulking Type Case' Cable#
MR-20RMA
* | Honda Tsushin ' DP8409123 or
- - - {
"gh;oingle Co. Ltd MR-20F MRP-20F 01 MR-20L DE8400093

*Made by Honda Tsushin Co, Ltd

tAttached to each apphcable receptacle (soldered and
caulking types)

t Attached to SERVOPACK when being shipped

#The cables listad in Table 5 7 are available on request
If required, purchase in units of standard length as
shown in Table 5 7

NOTE
1 When applicable cables listed in Table 5. 7 are used,

Table 5 7 Details of Specifications of Applicable Cables

Connection Soldered Type Caulking Type allowable wiring distance between SERVOPACK and
Yaskawa 8409123 DE 8400093 motor 1s a maximum of 20 meters
Drawing No opP 2 The cable applied for 50 m winng distance 1s availa-
ble on order (Yaskawa drawing No DP8409179)
Manufacturer Fukura Cable Co If winng distance is 20 m or more, contact your Yaska-
- wa representative
General Double, KQVY-SW KQVV-SB P
AWG 22 x3C
Specifications AWG 26 x 6 P AWG 26 x 10P
For Soldered Type | For Caulking Type 5.5 2 SERVOPACK Connecter (2CN) Terminal
Layout and Connection
The terminal layout for the SERVOPACK connec-
tors (2CN) for connecting the optical encoder is
shown in Table 5.8, and the connection method
of 2CN and the optical encoder, in Figs. 5.5
and 5.6.
Biae: Table 5 8 Connector 2CN Layout
Internal A1 |Red | white- of SERVOPACK
Composition Yellow-
and A 2|Black 2| white 1 2 3 2 5 6 7
Lead Color A 3| Green yellow 3| Wee
? Blue 2| Rea- PGOV | PGOV{ PGOV | PGSV | PGSV | PG5V DIR
1{white/blue White
B.2 | Wnieyellow 5| Whee Twsled 8 9 10 11 12 13
Ba Green 6 Blue- Cable
White/green Twisted Brown PU * PU PV *PV PW *PW
B %mg?orange cevle 7 éfé'%ﬁ'
o [P [ Green- 14 15 16 17 18 19 20
White/purple Brown
N . 9| Red. PC | *PC | PA *PA | PB | *PB | FG
10 g‘r’é‘v,::. Note For DIR, See Par 6 9 1
Yaskawa Standard lengths 5m, 10 m, 20 m
Standard Terminal ends are not provided (without
Specifications connectors)




5.5 2 SERVOPACK Connector (2CN) Terminal Layout and Connection (Cont'd)

OPTICAL ENCODER /=~ 02mm2 SERVOPACK N

(]

BLUE!
WHITE/BLUE |

I

YELLOW |
WHITE/YELLOW |

GREEN |
WHITE/GREEN |

-—p

s

——

T
ORANGE |
WHITE/ORANGE !
T

OUTPUT
LINE DRIVER
MC3487 t

PURPLE |
WHITE/PURPLE

GREY
WHITE/GREY

RED

Y BLACK

L Lol kol ok bo

\_;—_————_——1;——#———_4————1——*—1—

A
U

05mmz2

r

GREEN/YELLOW

PP DD QI S TR Sy
/

.
HT  Twisted shielded cable

CABLE
DP8409123
* Made by Texas Instruments Inc

Note Connector specifications of optical encoders are as follows
Connector —Type MS3102A20-29P (Receptacle)
Accessory (not attached) — Type MS3108820-29S (Angle plug)
Type MS3057-12A (Cable clamp)

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

SERVOPACK

,=~\ 02mm?2 o~
tp I : P
L pa PHASE A 13 PAO |
T | 16 T T EeT
.; | A 1 *PAOI 1
51 pg PHASEB 1381 PBO,
1 g 9 TTTTT7 ‘
+ :,4' %P8 1364 *PBO 1
: o pc PHASEC 1 pco! § |
14 'Y TTTTTT
—— *PC 1205, ¥PCO
P 15 &
Ly py OUTPUT Ly
T, 1 I nggdgmyER : I LINE
* MC3487
S ® ;! RECEIVER
I 11 - PV | Il MC34861
t |
e | n * PV : |
-ty = PW L —
11 * PW I 1
Lo ° L
- < PG5V !
— = PGOV |
| P , Lo
| HE
o 1 H
Iy O\ NN~
| ad
+3 3
3 1
: / ‘\ /' 11 ] ;*:
CABLE 20 _,_L,_" Twisted shielded cable
DE8400093 % -

* Made by Texas Instruments Inc

Note Connector specifications of optical encoder are as follows
Connector —Type MS3102A20-29P (Receptacie)
Accessory (not attached) — Type MS3108B20-29S (Angle plug)
Type MS3057-12A (Cable clamp)
Fig 5 6 Caulking Type Connector 2CN Connection and 1CN Output Processing

(When using Connection Cable DE8400093)



6. OPERATION Precautions for connections
(in Figs.6.1 and 6.2)
6.1 POWER ON AND OFF + Make sequence to assure that the main-circuit

. power will be cut off by a servo alarm signal.
Arrange the sequence so that the power is

simultaneously supplied to the main circuit (R, [f the control .c1rcu1t 1s turned OFF, the LED
T) and the control circuit (r,t), or supplied to indicating the kind of servo alarm also goes
the control circuit first, then the main circuit OFF.

(Figs.6.1 and 6.2). + When power is supplied to the power ON/OFF

sequence shown in Fig.6.1, the normal signal
is set (5Ry is turned ON) in the control cir-
cuit after a maximum delay of 1 second.

power oFFPFOWER ON 5Ry 1 MC

When the power is turned ON, a servo
mees alarm_signal continues for approximately 1
sINGLE-pHAsE —0 O~ second (normaily 200 to 300 ms) to initialize
ATOSLEOVAG. o~ the SERVOPACK.
Hold the main-circuit power ON signal for
2avDC: approximately 1 second. However, this is un-

necessary in the sequence in Fig.6.2, because

the control power is always turned ON.
Fig 6 1 Connection Example for

Simultaneous Control Power ON/OFF

(When using AC Servomotor for 200V) * Since SERVOPACK 1s 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

POWER OFFPORER ONSRy  ymc I off frequently, the recharging-current limit
— 1SUP resistor may be degraded and a malfunction

1mceB
SINGLE-PHASE —© o—M

200 TO 230VAC —
(50/60H2z) —_0 o_M

1MC  TMC . may occur. When the motor starts, turn ON
- the speed reference and turn it OFF when the
motor stops. Do not turn the power ON or
OFF.

- Before power ON or OFF, turn OFF the
"Servo ON" switch to avoid troubles at tran-
sieni. state.

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

1D Fiywheel diode (to prevent spike of SRy)

Fig 6 2 Connection Example for
Main-circuit Power ON/OFF
{(When using AC Servomotor for 200V)

Arrange the sequence so that the power is
simultaneously cut (including momentary power
failure) (Fig.6.1), or the power to the main
circuit is cut first, then the control circuit
(Fig.6.2). The order is the reverse of the
power ON sequence.



6.2 SPEED REFERENCE
6 2 1 Speed Reference Circuit

From the SERVOPACK bult-in control power(1CN-
®, @: +12v, ICN-@®, @, @, @: 0V,
ICN- @D, @ : -12V) or the external power, the
speed reference voltage is given to 1CN-( and
@ or to ICN-({ and @. When the SERVOPACK
built-in control power 1s used, the motor speed
fluctuates 1n the range of 2% of the speed set
value.

The method for giving speed reference voltage
1s described below.

(1) For accurate(inching) speed setting

ERVOPACK
18k (+W OR OVER)

TYPE 25HP-108 |4
OR EQUIVALENT,

12 (1-14)+

25HP-10B type Multiple-rotation type, wire wound variable resis-
tor (with dial MD10-30B4) made by Sakae Tsushin inc

(a) When Multiple-rotation Type,
Wire Wound Variable Reststor 1s used

1kQ (+W OR OVER) 18kfi (+W OR OVER)

TYPE RV30YN
OR EGUIVALENT | OR EQUIVALENT
(FOR HIGH

SPEED)

RV30YN type Carbon-film variable resistor made by Tokyo Cosmos
Electric

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

Note When a carbon resistor 1s used, a great residual resistance

remains, and so the speed control range becomes approximately
500 1

(b) When Carbon Variable Resistor is used
* parentheses are for auxiiary input
Fig 6 3 Method for Giving

Speed Reference Voitage
(for Accurate Speed Setting)

(2) For relatively rough speed setting

1.8k (4 W OR OVER) SERVOPACK
-

| TYPE RV3OYN
OR EQUIVALENT
122v -I,

* Parentheses are for auxiiary input
Note When a carbon resistor i1s used, a great residual resistance
remains, and so the speed control range becomes about 500 1

Fig 6 4 Method for Giving Speed Reference Voltage
(for relatively Rough Speed Setting
as compared with Fig 6 3)

“12(1-14)»

2kQ
1-13(1-15)*

6 2 2 Stop Reference Circuit

When commanding a stop, do not open the speed
reference circuit (1CN-({2 or 1CN-({® ), but set
to 0V,

18k0
(W OR OVER)

12V l TYPE ¢5HP 10B

OR EQUIVALENT
T 2 ka

(a) When Multiple-rotation Type,
Wire Wound Variable Resistor 1s used

SERVOPACK

18k0 RUN (ON)
(+W OR OVER) STOP (OFF)

[.D_o O
TYPE RV30YN

12v5 OR EQUIVALENT!
2k

(b) When Carbon Variable Resistor is used

* Parentheses are for auxiliary input

Fig 6 5 Method for Giving Stop Reference

6 2 3 Handling of Speed Reference Input Terminal

The unused terminals, out of the speed reference
terminals 1CN-(@, @ and the auxilhary input
terminals 1CN-({), @ must be short-circuited.

6.2 4 Auxiliary Input Circuit (+ 2to + 10 V)

Auxaliary input circuit 1s used for application at
rated reference voltage other than *6V.

+ Adjustment procedures

Between 1ICN- @ and @ ( @ 1s 0V), input
the voltage to be used to set the rated speed,
and adjust the potentiometer so that the
rated speed 1s achieved.

When combined with Yaskawa Positionpack in
positioning system drive, auxihary input terminals
are normally used as speed reference mnput. In
this case, positioning loop gamn 1s adjusted with
the potentiometer 1VR [IN-B]. For adjustment,
be sure to refer to Positionpack instruction
manuals.



6.3 EXTERNAL CURRENT LIMIT REFERENCE
CIRCUIT [P-CL, N-CL]

Current can be limited from the outside as well
as within SERVOPACK. The external current
limit is used for the following cases:

* To protect the motor from overload current
when an abnormal load lock occurs in the
load.

* To change the current limit value according
to the external sequence.

The current can be limited by multi-stage
setting by the wuse of relays (Fig.6.6). The

same effect can be obtained by giving voltage
signals making analog change.

§ 33
—— A c
-1 I8l sl SERVOPACK
CONSTANT
VOLTAGE |
SUPPLY +

Relay Low-level relay type G2A-432A made by OMRON

Fig 6 6 Multi-stage Switching of
Current Value at Forward Side

6 3 1 Method for Giving External Current
Limit Reference

Forward current and reverse current can be
controlled independently. The forward current
can be controlled by giving a reverse voltage
(0 to -9.0 V) between SERVOPACK terminals 1CN-
@ and @ ; the reverse current can be con-
trolled by a forward voltage (0 to +9.0 V)
between terminals 1CN-@) and @0 .

The relation between the rated current of
the motor and current limit values is rated cur-
rent at 3.0 V for applicable motor. The power
supply must use an internal resistance less than
2kQ). The input resistance at SERVOPACK side
must be greater than 5kfi. When external cur-
rent is not restricted, contacts between termi-
nals 1ICN- @ and @ and between 1CN- @
and @0 are opened.

6 3.2 Set Voltage and Current Limit Values

The relationship between set voltages of 0 to

39,0 V and current limit values are shown in
Fig. 6.7.

CONTINUOUS 200
CURRENT
RATIO
(%)

100

0 (APISFls?IX) -3 -6 -9
SET VOLTAGE (V)
(a) Current Limit at Forward Side
300
CONTINUOUS 200
CURRENT
RATIO
(%)

100

0 (APPROX) 3 6 9

—06V

SET VOLTAGE (V)
(b) Current Limit at Reverse Side

Note If setting value exceeds max output current value of Servopack,
max output current value becomes saturation value

Fig 6 7 Set Voltage and Current Limit Values

6 3 3 Current Limit when Motor is Locked

When locking a motor by applying a current
limit, determine a current limit value less than
the rated current of the motor. If the load condi-
tion requires a current limit exceeding the rated
motor, current, refer to Par. 6.5(3), "Overload
detection level" and make sure to wunlock the
motor before reaching the trip level.

Note that when the speed reference voltage
is less than tens or so millivolts{affected by set-
ting of GAIN [LOOPF|), the motor lock current
sometimes pulsates. If this is not desirable,
the current pulsation can be removed by in-
creasing the speed reference voltage.



6.4 CONFIGURATION OF 170 CIRCUIT

For proportional drive, overtravel, servo ON,
alarm reset, servo alarm output, current limit
detection output, TG ON, servo ready output,
etc., each I/O circuit is a noncontact circuit
insulated with optical couplers. The external
circuit, therefore, must be constructed with the
specified voltage and current.

6 4 1 Input Circuit

There are five input signals: Servo ON, pro-
portional drive reference, forward/reverse
overtravel protection, alarm reset. Construct
the input circuit using 24 V power supply
(Fig.6.8). Typical circuits are shown in
Fig.5.4.

NOTE

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

+24v OPTICAL
COUPLER

N

Fig 6 8

-=— APPROX SmA

Configuration of I/0 Circuit

(1) Proportional Drive Reference [P-CON]

If a position loop is not set for positioning, and
after completion of positioning, has been left
for quite a long time, the positioned point may
have moved due to preamplifier drift. To avoid
this, switch the speed amplifier from PI drive
to P drive after the positioning and the loop
gain in the control systems drops and the drift
decreases, With several percent of friction
load, the motor stops completely.

(2) 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. After stopping, the motor can be oper-
ated only in a resetting direction. However,
drive is not possible on the instruction to oper-
ate to the OT side.

The P-OT and N-OT operation specification
is as follows:

Side P Power- | Side N Power- | Operable Displa
ON TR ON TR Direction ISplay
Dunng P-OT | Base cut off | Power on Side N [
Dunng N-OT | Power on | Base cut off Side P n

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

NOTE
When the overtravel prevention circuit is not used,
connect 1CN-@ and @ to the OV terminal of the
external 24 V power supply

(3) Servo ON [S-ON]

This circuit is used to turn on the main-circut
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 sig-
nal 1s 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

(4) Alarm reset [ALM-RST]

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

Turn OFF control power temporarily to reset
the servo alarm if an overcurrent alarm ([1.])
occurs.

6 4 2 Output Circuit
There are four output signals: Current limit
detection, TG ON, Servo alarm, Servo ready.

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

Applied Voltage(Vmax) <30 V
Conduction Current (Ip) <50 mA

NOTE
The output circuit requires a separate power supply

it 1s recommended to use the same 24 V power
supply used for the input circuit (Fig. 6. 9)

| Servopack OPTICAL
OUTPUT ! COUPLER { * CURRENT
RELAY 1p_ TRANSISTOR LIMIT OUTPUT
::I_$__‘“' 3 | -Tcon
savE | vmaxd “_grbi&* ' | <SERVO
- P L T-—-}-+ | ALARM
< « SERVO
READY

FLY-WHE EL DIODE '

Fig 6 9 Output Circuit



6 4 3 Optical Encoder (PG) Output Circuit
[PAO, *PAO, PBO, %PBO, PCO, %PCO]j

Phases A, B, and C (original point) signals for
the optical encoder, PG are output.

Use these signals as positioning signals.
The output signal specifications are as follows:
(1) Signal form

* Two-phase pulse with 90°
(phases A and B)

* Original point pulse(phase C)

pulse difference

(2) Ouput circuit and receiver circuit

Two types of output circuits are provided: line
driver output and open collector output.
Fig.6.10 shows an example of line driver output.

(3) Output phase

FORWARD RUNNING REVERSE RUNNING

PHASE PHASE
M ™
PHASE =190 90’
e 1 I LTI 1 PHSSEI LI L
PHéSE M t PHASE 11 't _

Note Phase C (original point pulse) i1s synchronized with phase A

Fig 6 11 Output Phase

(4) Pulse resolution

The pulse frequency of the PG can be further
divided by using the divider in the SERVOPACK.
The phase relation is the same as in (3),

above. Set the pulse frequency dividing ratio
1-4) o1ia) according to Table 6.1. Fig. 6.12 shows the op-
1-37 (PHE) OgEgccgm.E%L%%ggIPUT tical encoder output waveform under the divid-
V 3 .
— 11 (2:2) gOmA . below ing pulse frequency.
K] i
v [ +5V
1330 R 2 s Lds 11c (ORIGINAL POINT)
PHASE A = T N M
R . S PHASE C
b q.34 E’p: L > ) PHASE A  pusse
. 11C-1/4 ——l U L.I L] U U l—l I_ EQUENCY
pHASEB —J-IN\188, L ¢ L R6| ’ PHASE A DIVIDING
b 136] P v} —--{— = PHASE B pasea L LT LS LU LU J Ratio 11
o (11C-2/4)
; . N PULSE
PHASE C —e 1180 1! R0 PHASE A 1 L 1 FREQUENCY
120 !}pi Uo J>'“' PHASE C I L_I— DIVIDING
i y LINE RECEIVER PHASE B L ~ RATIO 1/2
Ceomen | | il
Yo 3 PHASE A PULSE
RESISTANCE(R) | ' h
MCa4s7 P 3%/ 220 TO 4700 PHASE B | Se— REauENCY
P +gy-CHOKECOL [ 1 1 ] L Jratio 13
= 1 C L SMOOTHING
T capacrmon
j;l' ov Fig 6 12 Output Waveform of
Ny : Optical Encoder
ovi-1 :
o T o~ |
Servopack RECEIVER CIRCUIT
(SUPPLIED BY CUSTOMER)
::_ﬁ;: Twisted cable
tiMade by Texas Instruments Inc
Fig 6 10 Output Circuit and Receiver Circuit
Table 6 1 Setting of PG Pulse Frequency Dividing Ratio
Swa* ot 1 2 3 4 5 6 7 8 9 A B C D E F
Pulse Frequency | 1 | 4/ | 13 [ 174 | 18 | 176 | 1710|112 1115|1720 1730 | 273 {25 | — | = | =
Dividing Ratio

* Hexadecimal digital switch
1 Initial setting




6.5 PROTECTIVE CIRCUIT

SERVOPACK provides funtions 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 is opened.

+ Main power supply i1s turned OFF.

» During deceleration at P/N overtravel

(2) Trouble detecting functions

Table 6 2 Trouble Detecting Functions

Trouble Detection

Overcurrent flow in the main circurt

Overcurrent
(at 1 2 tmes min inst max current )

Circuit Protector
cto Circuit protector tripped

Trip
Regenerative circuit not activated in
Regeneration SERVOPACK
Trouble e For 200V  only 200 to 700W
e For 100V  only 100 to 300W
Excessively high DC volatge in the main
circuit
Overvoltage e For 200V  approx 420V
® For 100V  approx 220V

Overspeed Excessively large speed reference input

Low DC voltage in the main circuit after

power ON
Voltage Drop ® For 200V  approx 150V
® For 100V  approx 75V
Overload condition of motor and
Overload SERVOPACK
A/D Error Element error on the printed circuit

board of SERVOPACK

Wrong wiring of motor circuit or PG
signal line

Overrun Prevention

CPU Error Any error of CPU

(3) Overload (OL) detection level

Fig. 6.13 shows the setting of overload detection
level at 100% rated motor current. For rated cur-
rent 200% or more, the higher the motor speed 1s,
the qucker the motor responce to the same
overload.

1000

100

OPLRATING
TIME

(s)

N(=A(1)' ’clng‘TOR)
LOCK

10,

N=23000 r/min
(AT RATED
SPEED

07500 200 300

MOTOR RATED CURRENT (%)
Fig 6 13 Overloard Characteristics

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

If any trouble detection circuits in Table 6.2
functions, the power drive circuit in the
SERVOPACK goes off, 7-segment LEDs indicate
the operation condition and a servo alarm signal
is output.

The alarm codes are also output to the ex-
ternal through open collector output circuits of
ALOl to ALO3, See Table 6.4.

(5) Protective circuit operation

An alarm signal indicates some trouble. Check
the cause and correct the trouble, and restart
the operatlion. 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 circuit,
set the speed reference to 0 V 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 or is on (SERVOPACK 1s over
loaded), the reset alarm is not immediate and
occurs a few minutes later.




6.6 LED INDICATION

LED [MAIN incorporated circuit protector and
7-segment LED show status of SERVOPACK and
alarm.

Table 6 3 LED Status Indications
Status of SERVOPACK

Indication

Any indications of 7-segment LED
1s lit

MAIN | LED inside MCCB s Iit
E] 1s lit
D 1s it

ﬁ’_—l 1s it
E 1s Iit

Table 6 4 Alarm Display and Alarm Output Code
(SVALM and 3-bit Output)

Control Power Applied

Main Power Applied

Base Current Interrupted

Current Conducting
(Normal Operation)

P Side Overtravel
N Side Overtravel

7-segment
LED

Specifications ?Eggy C'\?:e Ou:put Ou;put Ou'éput SVALM
Normal [ ][=]| 8 X X X O
ocC (1] 1 O X X X
MccB 2 X @) X X
RG 3 O O X X
ov 4 X x O X
°s 5 O X O X
PG
uv 8] 6 x @) ®) X
oL (7] 7 ®) ®) N
e -] 0 X X X x
A/D (5]

QO Output transistor i1s turned ON
X  Output transistor i1s turned OFF

6.7 PRECAUTIONS FOR APPLICATION
6 7 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), for application to a minus
load, contact your YASKAWA representative.

6 7 2 Load Inertia J_ (GD2)

The allowable load inertia J, (GD?) converted to the
motor shaft must be within ten times the inertia
of the applicable AC SERVOMOTOR. If the allow-
able inertia is exceeded, an overvoltage alarm may
be given during deceleration. If this occurs,
take the following actions:

* Reduce the current limit.
* Slow down the deceleration curve.
* Decrease the maximum speed.

For details, contact your YASKAWA represen-
tative.

6 7 3 High Voltage Line

If the supply voltage is 400/440 V, the voltage
must be dropped, three-phase 400/440V to
single-phase 200 V or 100 V by using a power
transformer. Table 6.6 shows the transformer
selection. Connection should be made so that
the power is supplied and cut through the pri-
mary (or secondary) side of the transformer.

6.8 PRECAUTIONS OF OPERATION

6 8 1 Noise Control

SERVOFACK uses is a power transistor in the
main circuit. When these transistors are
switched, the effect of%—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. 6.14.

(1) Grounding method (Fig. 6.14)
* Motor frame grounding

When the motor is at the machine side and
grounded through the frame, Cf -:—: 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
@& of SREVOPACK. (Terminal & of SERVOPACK
should be directly grounded.)

* SERVOPACK SG 0 V

Noise thay 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.



6.8.1 Noise Control (Cont'd)

|‘<5 2
B5mm I lP

L L
= 0
femrad
°
N
[¢]
Zz

OR PG
JMORE CASE . —!

8

5 1CN

. N : i
l « OPERATING RELAY — \
i - _j _ SEQUENCE . 35mm

e

: « USER SIGNAL
GENERATING
CIRCUIT \

-]

7 -

r 1
. | ILF AVR
: {;{. e P | srounp
gf» -

2mm2 OR MORE
35

‘1
[—

" CASE CASE

. LEAD OF CAsE
! 35 mm2 OR MORE

| oo 2, 2P b s TS 4 e, MR RS 1y

i R
ANEL GROUNDING

:E= — Twisted cable
= ONE POINT GROUNDING
Notes

1 Use wires of 35mm2 or more for grounding to the case (preferably flat-woven
copper wire)
2 Connect line filters observing the precautions as shown in (2) Noise filter installation Fig 6 14 Grounding Method

(2) Noise filter installation

When noise filters are installed to prevent noise
from the power line, the block type must be
used. The recommended noise filter is shown
in Table 6.5. The power supply to peripherals
also needs noise filter.

NOTE
if the noise filtter connection is wrong, the effect de- (a) Separate the input and output leads. Do not

creases greatly Observing the precautions, carefully bundle or run them in the same duct.
connect them as shown in Figs 6 15to 6 18.

Table 6. 5 Recommended Noise Filter

Class SERVOPACK Applicable | Recommended Noise Filter*
__Type CACR- Noise Filter | Type Specifications
50W "
Ooip) | SRASABT" IR w00
100W o . Single-phase
(013Hp) | SROTABT R LF-205A | SO0VAR dlacs, 5A
(ozg%vp) SRO2AB1; R !
200V 300W C Single-phase
(I | SRosaBt: R LF210A | Jolephase
S0OW | sRosABY: R
oi%vvp) LF-215A g&‘g}%’ fﬁiis 15A SEPARATE cc'n/cuns
(093HP) SRO5AB1: RY3 ' POOR GOOD
SOW | SRAsAB2 R
(007HP) ' y Single-phase
100 {soee 7l or | 2R 200VAC class, 54 Fig 6 15
100y |Q13HP) : W
200W » y Single-phase
(027HP) | SR02AB2: R LF-210A | 206VAC class, 10A
300W . g Single-phase
(0 40Hp) | SRO3AB2 R LF215A | 200VAC class, 154

*Made by Tokin Corp
If noise filter 1s required, request your Yaskawa representatve ~ — 28 —



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

in the same duct.

d

THE GROUND LEAD

() CAN BE NEAR
THE INPUT LINE

Fig 6 16

(c) Connect the ground lead singly to the box

or the ground panel.
= e F= T
)

_

THICK
SHIELDED AnD

GROUND SHORT
1 J

BOX POOR BOX

*Equipment

GOOD

Fig 6 17

(d) If the control panel contains the filter,
connect the filter ground and the equipment
ground to the base of the control unit.

' —oONTROL PANEL
—' '

FILTER | *

—E

. U |

*
E
J_ | HrBASE ‘,
BSX - -
*Equipment
Fig 6 18

6 8.2 Power Line Protection

The SERVOPACK is operated through the commer-
cial power line (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 6.6).

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 6 Power Supply Capacity and
MCCB or Fuse Capacity

Rated | servopAck | Power Capacity* | Curent Capacity!
Qutput r PACK r SERV

Class W (tlgP) Type CACR- | Pe SE&\\IIA C pel AOF'I\C
£0(007) | SRA5AB1. R 03 5
100 (0 13) { SRO1AB1. R 05 5
200V 200 (0 27) | SRO2AB1: R 075 5
300 (0 40) | SRO3AB1. R 10 10
500 (0 67) | SR05AB1: R 14 15
700 (0 93) {SR05AB1: :RY3 14 15
50 (0.07) | SRA5AB2: "R 03 5
100v 1000 13) [SRO1AB2. R 0.5 5
200 (0 27) | SR02AB2. R 0.75 10
300 (0 40) | SRO3AB2. R 10 15

*Values at rated load

tiInterruption charactenstics at 25°C  200% 2s or more
700% 0 01s or more

Note For short-circuit breaker, specity the high-speed type

The time delay type I1s not applied

6.9 APPLICATION

6 9 1 Connection for Reverse Motor Running

If. the machine construction requires that the
normal forward reference is used for reverse
motor running and the normal reverse reference
for forward running, short circuit across 2CN-1
and 2CN-7 of connector 2CN for the PG. In this
case, change of motor and PG connection i1s not
required. For forward reference, frequency
dividing output from SERVOPACK forwards B-
phase.

2CN-1 (OV OF PG)

SHORTED 20N-7 (DIR)

Fig 6 19

Note The connection between 2CN— 1 and 2CN—7 should be made
n cable side connector (MR-20F or MRP-20F01) as short as possible
if this 1s not done an error may be occur due to noise

6 9 2 Speed and Torque Measurement

When an instrument is connected to measure
speed and torque, make the connection as
shown in Fig. 6.20, using a DC ammeter of

+1mA load at fullscale voltage (both swing).

TORQUE

METER < TORQUE MONITOR

4 SPEED MONITOR

j;mv Fig 6 20 Speed and Torque

Measurement

* Torque monitor output(1CN-9): *3,0V +10%/
100% torque
* Speed monitor output(1CN-10): 2.0V *5%/
1000 r/min
+ Instrument: *1 mA(both swing) ammeter.
Use ammeter of DCF-6 or
DCF-12N by Toyo Instrument or
equivalent.



6 9 2 Speed and Torque Measurement (Cont'd)

+ Example: When an R Series motor (rated
speed: 3000 r/min) is used, and
speeds are to be measured up to the
maximum speed (4500 r/min) in both
directions, use *9V (both swing) DC
voltmeter.

6 9 3 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 is
released by current conduction.

ON
MAGNETICIHOLDING _OFF ['BRAKE RELEASED] OFF
BRAKE

1011t002s* !
mae !
! INPUT :
SPEED REFERENCE L
] 1
ON to
SERVO ON L P
t { it OFF
OFF { RUNNING | |

MOTOR ROTATION

)

*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 50 ms

Fig 6 21 Magnetic Holding Brake ON-OFF Timing

7. INSTALLATION AND WIRING
7.1 RECEIVING

This motor has been put through stringent tests
at the factory before shipment. After unpacking,
however, check for the following.

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

* The output shaft can be hand-rotated freely.
However, the brake-mounted motor does not
rotate since it is shipped with the shaft locked.

Fastening bolts and screws are not loose.

If any part of the motor is damaged or lost,
immediately contact your YASKAWA representative
giving full details and nameplate data.

7.2 INSTALLATION
7 2 1 SERVOMOTOR

AC SERVOMOTOR can be installed either horizon-
tally or vertically.

(1) Before mounting

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

ANTICORROSIVE
AINT

Fig 7 1 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 maintenance 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
Storage Temperature: -20° to +80°C
Humidity: 20% to 80% RH(non-condensing)

(4) Load coupling

True alignment of motor and driven machine is
essential to prevent vibration, reduced bearing
and coupling life, or shaft and bearing failures.

Use flexible coupling with direct drive. Align-
ment 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.

(D Measure the gap between a staight-edge
and couphlng halves at four equidistant
points of the coupling  The each reading
should not exceed 0 03 mm

@Align the shafts

@ Measure the gap between the coupling
faces at four equidistant points around
the couphng nm with a thickness gage
The maximum vanation between any two
readings should not exceed 0 03 mm

@__I_
——t—
Fig 7 2 Alignment of Coupling

(5) Allowable bearing load

Avoid boih 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

mounted type.
(2) Location
+ When installed in a panel:

Keep the ambient temperature around SERVOPACK
at 55°C or below.

« When installed near a heat source:

Keep the ambient 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
since it may cause extensive damage over long
use. Especially vulnerable are switching opera-
tion of contactors and relays.

+ Unfavorable atmospheric conditions:

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

(3) Mounting Direction

Mount the SERVOPACK unit vertically on the wall

with main terminals being at the bottom to take
advantage of natural air convection.(See Fig.

7.5(a).) Install it with setscrews tightened at
four mounting holes in the unit base. To
change to base-mounted type, change the sup-
port position as shown in Fig.7.5(b). Mounting
screws of base support are attached to the
SERVOPACK.

WALL

WALL
f ' UPPORT

7
VENTILATION VENTILATION

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

Fig 7 5 Mounting of SERVOPACK

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 is
calculated so that a bundle of three cables can
bear the rated current at an ambient tempera-
ture of 40°C., Table 7.3 lists the type of
cables.

Table 7.1 Rated Current
;vg; Rated Current (Effective Current)
External Terminal 200V Class 100V Class
Symbol SRA5AB1 | SR01AB1 | SR02AB1 | SR03AB1 | SR05AB1 [sRosaet, Rvs| SRASAB2 | SRo1AB2 | SRo2AB2 | SRoaAB2
on Main Circuit Power Input ®0® 13 25 45 65 104 26 45 80 110
Lne Motor Connection* QV®| 1 14 28 37 53 17 23 43 60
Control Power Input [GIO) 05
off Control VO Signal Connector | 1CN 100mA DC max
PG Signal Connector 2CN 100mA DC max (500mA DC for power line only)
Line
Ground £ —
*The unit of current 1s = _-DC
Table 7.2 Recommended Cable Size of SERVOPACK
T Cable Size mm?
External Terminal 200V Class 100V Class
Symbol SRA5AB1 | SRO1AB1 | SR02AB1 | SR03AB1 | SR05AB1 [sRusnB, R3] SRASAB2 | SR01AB2 | SR02AB2 [ SR03AB2
Main Circuit Power Input ®® HIV 1 25 or more HIV 2 0 or more [ HIV 125
(L)I:e Motor Connection* OIOLD) HIV 1 25 or more HIV 2.0 or more
Contro! Power Input ®® HIV 1 25 or more
off |.Control VO Signal Connector | 1CN_ | ngﬁ{%}vgs:gg S,,q;g'gg;i,ﬁgge y
Line PG Signal Connector 2CN  Finighad cgg?e- RRRsIon 46 Sa o less for 1CN 11 dia or less for 2CN
Ground + HIV 1 25 or more




7.3.1 Rated Current and Cable Size (Cont'd)
Table 7 3 Cable

Allowable Conductor
Temperature °C

Vinyl Cable (PVC) —

Type of Cable

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

1 For main circuits, use cables of 600 V or more

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

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

7.3 2 Wiring Precautions

SERVOPACK is a device for speed control of
1000:1, and signal level of several milli-volts or
less. The following precautions should be taken
when wiring.

(1) For signal lines and PG feedback lines, use
twisted cables or multi-core shielded twisted-
pair cables (Yaskawa Drawing No.DP8409123 or
DE8400093).

Cable length is a maximum of 3 m for refer-
ence input lines and a maximum of 20 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 100Q 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 noise filters, SERVOPACK and I/O ref-
erence as near as possible to each other.

* Make sure to mount a surge suppressing cir-
cuit into the relay, electromagnetic contact,
and solenoid coils.

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

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

+ When the same power 1s 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.1)

SERVOPACK is not provided with protection from
radio frequency interference. If the controller
is adversely affected by radio waves, connect a
noise filter to the power supply.

(5) The signal line uses cables whose cores are
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 is shown in Table
7.4. The values are calculated under the fol-
lowing conditions.

- Ju (GD%)= 10 X Jy (GM%y)
* Repetitive duty of N=0--4000 r/min 1s 5%.

Table 7. 4 Power Loss at Rated Output

Rated Power Loss
ERVOPACK| Output

Class | Output $ T%e Curr%nt Main | Regenerative { Control Total
W‘ CACR-SR | +ADC |Circurt] Resistance * | Circurt
(HP) - W w w | w
50 . "
(0.07) A5ABt: iR} 10 20 — 50
100 .
Z)(_) 02AB1; R | 28 30 6 66
(027)

200V 300
(040) 03AB1: R| 37 35 6 Al
oo | 05#B1 R| 53 | 55 | 6 91
700 | osasr Rv3| 53 | 55 6 %
(099) ' o
50 \
(007) A5AB2 ‘R 17 20 — 50
10 1\ omez R | 23 | § 6
(013)

100V 200
(0z7) | 02AB2 R | 43 40 6 76
300 ,

*The regenerative resistor causes power loss when the motor
1s decelerated These values show allowable maximum
value ol mean power loss. Where the motor is run at duty
cycle exceeding these values, a regenerative resistor should
be installed separately from SERVOPACK



8. DIMENSIONS

8.1 SERVOMOTOR DIMENSIONS in mm (inches)

If the capacity is the same, the dimensions are
the same even if the voltage or pulse specifica-

(1) Standard (with key, straight shaft)

Dimensions of the keyway are based on JIS

tl::ilszs‘)hffer (100V, 200V, 1500 pulses or 1000 (Japanese Industrial Standard) B1031 "Sunk
p ‘ keys and their corresponding keyways)." Par-
The dimension diagrams show two types: allel key has been attached.
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 is the same as shown
in each diagram.
* TYPES USAREM-A5{1{i2K,-01 3 /j2K
ENCODER LEAD
LENGTH 350(13 78)
.. _ AWG22 x 3-CORE r-1-
; | AWG26 X 6-TWISTED MOTORLEAD SCALE 1/2\~.: ]
SCALE 1/2— 14 L LENGTH__ 350 (13 78) !
e = L 300118)  “AWGZ20x 4-CORE i
80 31)D'A: H 1 P 39(1 54) LM 3(012) !
L 3 ™ o L
= 11(0 43 19(025(())24) relAl
CAUTION 1 Ty 14 = 6 2(0 24)DIA
PLATE 3 PATE | || (055) 33
= g ~ / 4 ©
35 L Rz R S
et <5
% I i1
5|30 g5
= p_ i’ 18 Rt
62(244 = a3
2 : E(Oom R&eal 450200
= 3(0118)
g Type Approx Mass
usARrem-| L LW [ ™ kg (Ib)
...... 1315 {1015 | 625 10
ASLEI2K ] 518) | o0l | (246) 22)
149 | 119 | 80 13
011K 587) | as9l | 315) 29)
* TYPES USAREM-02{{}2K, -03{i{i2K
L
LL 0(118
195 |39(1 54) LM 3
o7 (13‘2::’) 8(031) , [[012
— e N
il —‘E‘%%:—_ -1 -5%}‘5 =
[ i %
H ' i . =1 n .
d_y D cauton 3 & e = :
fﬂ-]é PLATE e ! 13l < -
== 3 == == =] 1 48
/ =l ] N £3
] a5 > (0%) 5 §
= Bla ‘o )
; ®lg a EI- s [fl T8 %fgn
1 | — g §
B — £g )
d " g5 & 1 s
] —~
62(244) ~
2 3(0118)
o 1 4 6(0 24)DIA
I3
| 5(0197)
o T Approx Mass
usaRem| b | W | kg (Ib)
...... 1665 | 1265 | 875 20
02LILI2K ) 6'16) | 498 | (344) “44)
1o | 1805 | 1505 | 1115 26
03LX.32K) 711y { 5 93) | 14 39) 57

— 33




8.1 SERVOMOTOR DIMENSIONS in mm (inches) (Cont'd)

» TYPE USAREM-05A{i2K - 209 5(3 25)
1695(667) 40(157
39 115(0451119(4 67) |3(012)
195(0 77)[(1 54) 335(1 32) 10
- w | [[lo40)
e N . | &
{ rLfU - | % E-J
CAUTION I o W {12 %0ielA
g S 2
e N £3
HE 2.5
e 25 g'gf <
S 098 S| _3
@ | k=3 gﬂ’i
. = 5.8
o =
=8
§ 1 :
= L 3(0118) -
6 ~
;'_’:_1 4-9(035)1D1A
31|17
Approx Mass 4 4kg (9 7Ib)
« TYPE USAREM-07A{ 12K
2325@15)
r 192 5(7 58) 40(1ﬂ
3901.54) 115045) 14 (5.50) 3012 S
195 B, 10
o7 ! r 10401 =5
- &
L P e
¥’ 11 s nave =
PLATE =
-3
i 5
L 2 3
1
3
=
g’
! 3018
4-9(035DIA
& 50197
(2) With Brake (with key, straight shaft) g Approx Mass 7 Okg (15 4ib)
Dimensions of the keyway are based on JIS
(Japanese Industrial Standard) B1031 "Sunk
keys and their corresponding keyways)."
Parallel key has been attached.
ENCODER LEAD( )
— LENGTH 350(1378
« TYPES USAREM-AS5{1 12KB, 01i i i2KB AWG22X3—CORE
AWG26 X6—TWISTED
}
=3 o~ L .
o/ glR L 0018 MOTOR LEAD |
SCALE 17271 o|™ 38 (164) M 3(012) LENGTH Hi
] = e 350{1378)
$8(031) _pay 6(024) 1 &501elA] "AWG 20X6-CORE
MOTOR LEAD CLAMP
; [ lg'g
]
/
BUILT-N HOLDING
MAGNETIC BRAKE,
90VDC POWER SUPPLY
Dimensions Magnetic Brake A
Type pprox
Inertia Static Friction | voltage | Mass
USAREM- L LL LM Type kg m? Torque vDC | kg {ib}
{0z n $?2X107)| N m(oz m)
PR 1645 | 1346 | 955 14
ASLII2KBI (5'4g) (530) | (376) [MSB/ | 0052x10~% 059 90 (309)
o1-v32ks| 182 | 152 | 113 (90-6YN| (0733 833) 17
- (717) | (599) | 4 45) (375)

— 34 —



* TYPES USAREM-02{":{"12KB, -03{}{.12KB
L
L 301(118)
195 39 M 3 1{012)
(0 77)17 547 652 56 3‘°1‘lf
] T " {0 elA . __{H,H
g ¢ o
Y - g 14(055) = lj
: 5 ~
o~ =z s o =
) 3 :
N =5 =
Bz E] 2
= ' = 2
Stk 8
"';’ il
BUILT IN HOLDING
MAGNETIC BRAKE 30118 P Ti%h0n) 46(024)DIA
80VDC POWER SUPPLY i
-
py 5(0197)
b=y
Dimensions Magnetic Brake Approx
Type Inertia Static Friction | yoltage [ Mass
USAREM L LL LM Type m* Torque vDC | kg (b}
{0z n s2x107%)| N m(oz in) 9
Cun 194 | 164 | 125 27
02 ¥.12KB| 7'64) | (6461 | 492 |wses |01925%10 4 196 o |59
033 12km| 218 188 14g |90 20YN 273) (278) 33
S 858) | (7401 | 587) {7 28)
« TYPE USAREM-05A{12KB 2475 (974)
2075(817) 401157
| 39115(045) 157(618) | 3
195[(1 54)] {71 6(281), [012)
©077) ﬁig 0.40) e
R e 1% elA —
_ = l = L oly Gpd
g IE_ i8Il < 1
©| . ! g;'_ 120
3815 = .
~lol$ H 25 ] 48 B
8l b (098) 5l R
©, = " 7 | :
S g
® -J , (B =] b
BUILT IN HOLDING /
MAGNETIC BRAKE o 4 9l035)DiIA
90VDC POWER SUPPLY 35'2" )
2% Magnetic Brake Approx
B 5(0197) Type Inertia | Static Fricton | voitage | Mass
USAREM Type kg m* Torque kg (Ib)
(ozm $2x107)] N m(oz m) | VDC 9
MSB/ | 04823x107% 294 55
05A32kB | M 90
« TYPE USAREM-07A{ 12KB DM 6B @n azie
270010 65)
23059 07) 400 57)
hou 54) 115048 4507 gg) 3 |3
715@810) ooa0 |[©12
2 o
— ¥ &
— g
L B e S
CAUTION | PLATE 5’
PLATE S i
25
&
=
A
R
BUILT-IN HOLDING 3 -
MAGNETIC BRAKE m“a,—(ZLEEl
cabmion 90VDC POWER SUPPLY
CAUTH g - 4-9035)D1A
g Magnetic Brake Approx
Type Inertia —[static Friction| ;o 1co|” Mass
USAREM-| Type kg-m? Torque VDC |kg (Ib)
(0z:1n.52X107)] N.m (0z+in)
— 35 — MSB.” | 0 4823X10™ 294 81
UA. .2KB gy 3ovn|  (683) @7 0 | ars)




8.1 SERVOMOTOR DIMENSIONS in mm (inches)
(Cont'd)

(3) Shaft Externsion of Straight Shaft

* TYPE USAREM-AB{ 1 12 to -05! 112 (without brake)
« TYPE USAREM-AB5{ 1 12B to -0O5AI 12B (with brake)

SERVOMOTOR proper is the same dimensions as
standard SERVOMOTOR. See Pars. 8.1 (1) and
(2). Details of shaft extension are shown below:

. (4) Shaft Extension of Straight Shaft with
Shaft Seal

« TYPE USAREM-AS5{_}{"12S to -05AI 12S (without brake)
» TYPE USAREM-A5i"1i"312SB to -05A{_12SB (with brake)

SERVOMOTOR proper is the same dimensions as
stanard SERVOMOTOR. See Par. 8.1 (1) and
(2). Details of shaft extension are shown below.

LR
3(0118)
LL LR -ﬁl°43)
LM [, 3(0118) LE
hn
4 B @
@ - q
AN N
p_1~
3=
O\
Without Brake With Brake LR s LB Without With
Type USAREM- | Type USAREM- '3';: Bake 1R || W | s LB Oiseal”
wpe
8 Qoo %0 s USAREM | USAREM-
30 {031 Gooss) | (197 _Souma) ASCE12S | ASCT288 B 6| 8hm | W0l |
(118) 14 301 70 S 01E125 | 01033298 | 30 | 45 [098|(1 77{031  Gomes)| {197 Goun)
(0551 _Goous) | (2756 502} 055 | 02328 (1180181 36 [0 | 14 Sy | 70 8 |
40 16 9oy, 10 9o 03328 | 03373258 (142123610551 Jopes)| (2756 —goorz)
(157) | (06299 _Soooes) | (4331 _Soona) 05A{ }2S | 05A;32SB | 40 | 25 | 50 | 73 16 Jon 110 S
- — 5 o0 15B16307
07A 125 | 07A; 125B |(157)}(010}((1 97){(287) (06299 _u0es){ (4331 Spond

* Nippon Ol Seal Industry Co  Ltd

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

SERVOMOTOR proper and shaft extension are
same dimensions as standard SERVOMOTOR.
See Pars. 8.1 (1) and (2). Shaft seal 1s same
dimensions as shown in Par. 8.1 (4).



8.2 SERVOPACK DIMENSIONS in

mm (inches)

» TYPES CACR-SRA5AB1{IR, -SRO1AB1{ IR (200 V)

« TYPES CACR-SRA5AB2{ IR (100 V)

8-M4 SCREW
TERMINALS

4-6(0 24)DIA 1CN* MR-50RMA
(Right angle 50P)

h_i 000000000000000000006000000000

" T

MTG HOLES
/
£
a v
~
4 2 r'_‘_ o
o[fe Q= =
r{fe] < —_
[l 5|2 l PRINTED <
5]l 212 CIRCUIT ©
Vi®
viie o|& BOARD g
|~ = ol
el " ,
3 -
g V= *
50 16
1971 [\one 083
5(295}| MR-20RMA |45 250(9 84)
(Right angle 20P) 77
Detail of ) S
Mounting P_a_rt o g
m;j * Made by Honda Tushin Co Ltd
L je5B(]
r\::-:)ég&’ o Connector Attachments
: :'é’%ﬁ ﬁ Symbol | Manufacturer | Receptacle Type | Case Type
x‘ =t 1CN Honda MR-50F MR-50L
wnlo Tsushin
g 2CN Co Ltd MR-20F MR-20L
(197) =

4 TAPPED HOLES
FOR M4 SCREWS

Approx Mass

« TYPES CACR-SR02AB1{ iR TO -SR0O5AB1:} RY3(200V)
» TYPES CACR-SRO1AB2{iR TO -SR03AB2{R(100V)

10-M4 SCREW
TERMINALS

4-6(0 24)DIA 1CN* MR-50RMA
MTG HOLE/S (Right angie 50P)
L

250(9 84)

1MOUNTING PITCH 235(9 25

N2CNe

MR-20RMA

(Right angle 20P)
°

75(2 95)
100(3 94

Detail of
Mounting Part,

$ :g‘\ig\ ‘s\' Qﬂ
H

T
N

DPENIN(I;ON
5 || IMERES |5
(020)! 235(925) j(02

¥ | e
75(2 95) !
4 TAPPED HOLES
FOR M4 SCREWS

HEAT SINK

TN
JODOD0I0D |

[

= Il
i
¢ *
9 ©
PRINTED ©
CIRCUIT x
BOARD <
N
=' -
| Je
16
03]
45 250(9 84)
177
* Made by Honda Tushin Co Ltd Approx Mass
Connector Attachments
Symbo! | Manufacturer | Receptacle Type | Case Type
1CN Honda MR-50F MR-50L
—_— Tsushuin
2CN Co Ltd MR-20F MR-20L

2 8kg (6 16Ib)

3 6kg (7 92Ib)



8.3 PERIPHERAL EQUIPMENT in mm (inches)
(1) Variable Resistor for Speed Setting Type
25HP-10B

PANEL
TYPE 25HP |ﬂ‘_l53”"‘5’°°"

(148+004) 45 (095 t004)
(018)

(2) Power Supply for Brake

« Input 100 VAC, 90 VDC, Max 10 ADC
(B 9400876-2) Type LPDE-1HO1

+ Input 200 VAC, 90 VDC, Max 10 ADC

(B 9400876-1) Type LPSE-2HO1
5001 969)
'_ﬂ&_
o W
ﬁ n— |
—]  ——1
2 A0 1181DIA
MTG HOLES
2 5510 217)DIA FACING
4(0 157) DEEP
——————

()

L™ op

: 1
——] ‘l NAMEPLATE '-| — o]
L LEAD J

Lead length 500mm (19 69) each

Lead color

20
0787

25(0984)

AC nput Side Brake
100V 200V Side
Blue Yellow Red
White White Black
Max ambient temperature 60°C

Dnilling Plan

LE

=

3 3 750 30)

S 3 25(010) DIA HO
J -lo DIA HOLE

3 Hl H

o ol o

- D

3 i g [0}

b L{] - (040)

|n‘ |&! 110

S 375+1_|\[ 24+ 1 [MULTI-DIAL, TYPE MD

« For 100 VAC
(LPDE-1HO1)

DIODE

BRIDGE
BLUE 'sunce RED
SUPPRESSOR
-
1
L oosee o
SURGE
WHITE ml_ BLACK

« For 200 VAC
(LPSE-2H01)

RED (+)

DC SIDE
AC SIDE (BRAKE SIDE}

&

WHITE ® g
|

BLACK (-)

[ S

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 coll may be damaged by surge voltage



9. TEST RUN

Before test run,
any deficiency.

check the following. Correct

9.1 CHECK ITEMS BEFORE TEST RUN
9 1.1 SERVOMOTOR
Before test run,

check the following. If the

test run is performed after long storage, see
Par. 11, "INSPECTION AND MAINTENANCE".
+ Connection to machines or devices, wiring,

fuse connection, and grounding are correct.
* Bolts and nuts are tightened.

* For motors with shaft seals, the seals are not
damaged and motor is properly lubricated.

1 2 Servopack

+ Setting switches are correctly set to satisfy
the specifications for the applicable SERVO-
MOTOR and optical encoder.

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

* The power supply 1s turned OFF 1f servo outputs
alarm.

* Voltage supplied to SERVOPACK is 200 to 230V
*19% or 100 to 115V 123,

+ The speed reference should be 0V (speed
reference circuit is short-circuited.)

9.2 TEST RUN PROCEDURES

9.2.1 Preparation for Operation

During test run, loads should not be applied 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 itmes in Par. 9.1, turn ON the
power supply. When the power ON sequence
is correct, according to Par. 6.1, the power 1s
turned ON by depressing the POWER pushbutton
for approximately 1 second.

+ When the power is correctly supplied, 7-segment
LED [-.] and LED in MCCB light,

« When a Servo ON signal 1s 1nput
on), the power circuit in the
operates and the motor 1s ready

(correct 1s
SERVOPACK
to run.

9 2 2 Operation

The operation is possible only while Servo ON
signal is ON.

* Increase the speed reference voltage gradually
from 0V, then the motor will rotate at a
speed proportional to the reference voltage.

+ When the reference voltage is positive, the
motor rotates forward(counterclockwise viewed
from drive end-output shaft) (Fig. 9.1).

587 276

Fig 9 1 Motor Forward Running

9 2 3 Inspection during Test Run

The following items should be checked for during
the test run.

* Unusual vibration
* Abnormal noise
* Excessive temperature rise
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.



10. ADJUSTMENT

10. 1 SETTINGS AT THE TIME OF DELIVERY
The SERVOPACK has been factory-adjusted as

follows:
Table 10. 1 Standard Adjustment and Setting Specifications
Rated Applicable SERVOMOTOR SERVOPACK Adjustment
a
Class | Output | SERVOPACK Optical Rated Starting PG
V w Type CACR- Type Encoder Current Speed Currnet Frequency
(HP) USAREM- pulses/rev + ADC Setting Setting Dividing
- +A Ratio
50 SRAS5AB1ER ASAE2 1500 10 30
(0.07) SRA5AB1FR AS5AF2 1000
100 SRO1AB1ER 01AE2 1500 14 40
(0 13) SRO1AB1FR 01AF2 1000
200 SRO2AB1ER 02AE2 1500 o8 80
200 (0 27) SR02AB1FR 02AF2 1000
300 SRO3AB1ER 03AE2 1500 37 10
(0 40) SRO3AB1FR 03AF2 1000
500 SRO5AB1ER 05AE2 1500 53 3000 r/min 160
(0.67) SRO5AB1FR 05AF2 1000 at rated X 1
700 SRO5AB1ERY3 07AE2 1500 53 speed 160
(0 93) SRO5AB1FRY3 07AF2 1000 reference
50 SRASAB2ER A5BE2 1500 17 50
(0 07) SRA5AB2FR A5BF2 1000
100 SRO1AB2ER 01BE2 1500 23 70
100 (0 13) SR0O1AB2FR 01BF2 1000
200 SRO02AB2ER 02BE2 1500 43 120
(0.27) SR02AB2FR 02BF2 1000
300 SRO3AB2ER 03BE2 1500 60 160
(0 40) SR03AB2FR 03BF2 1000
Table 10.2 Standard Factory-adjusted Switch Settings
SERVOPAGK SW1 swe SEL1 | SEL2 | sELS
He: i
(16P Setting Switch) | (oo, (3P Setting Switch)
Rated Dividing f/V Filter Mode
Optical Encoder MS/P-PI
Class Output Type CACR- Ratio Time Constant| Switch (MS)
W(HP) Pulse Setting Setting Settng | Level Setting| Selection
50 (0 07) | SRASAB1ER
100(0 13) | SRO1AB1ER 1500 pulses/rev
o00v | 200(027) | SRO2ABIER
o 300(0 40) { SRO3AB1ER 12345678
T 500 (0 67) | SROSABIER,
?, 700(0 93) | SROSABIERYS | | 0 0 0@ © @ O O
& 50(007) | SrAsAB2en | 99900000
100V 100(0 13) | SRO1AB2ER .0 6ms 200 % MS
200 (0 27) | SRO2AB2ER Selection
300(0 40) | SRO3AB2ER 171
rol 123 123 123
50(007) | SRASAB1FR
100 (0 13) | SRO1AB1FR 1000 pulses/rev 000 000 o0
200V 200(0 27) | SR02AB1FR ©
5 300(0 40) | SRO3AB1FR 12345678
5 500 (0 67) | SROSAB1FR
g 700 (0 93) | SRO5AB1FRY3 00000000
© 50(007) | sRAsaBzrr | | @ 99 @000
100V 100(0 13) | SRO1AB2FR
200 (0 27) | SR02AB2FR
300(0 40) | SRO3AB2FR
@® Short-circuted O Open




Table 10. 3 Standard Factory-adjusted Potentiometer Setting

SERVOPACK VR1[ IN-B | | VR3[ZERO] | VRS[ CUR | | VR6[LOOP]| | VR8
Class | Rated Output | SERVOPACK | Auxiliary Input Zero Dnft Max Current Loop Gain P/PI Operation
\% W (HP) Type CACR- Setting Setting Setting Setting Setting
50(007) | SRA5AB1 ‘R
100(0 13) SRO1AB1: iR
200 200(0 27) SR02AB1: _ R
300 (0 40) SRO3AB1: :R | (For setting (For setting (For setting
500 (0 67) SRO4AB1: R by the user) by the user) by the user)
700 (0 93) SR05AB1: RY3 4 to 6/10 6/10
50 (0 07) SRAS AB2E_:_:_ER 0/10min 10/10max 10/10max
100 100(0 13) SRO1AB2: R
200 (0 27) SR02AB2. R
300 (0 40) SRO3AB2: R
Notes
1 In the Table above, : '/ : shows approximate scale of potentio- 2 The potentiometers other than listed in the Table above are provid-
meter ed for SERVOPACK Do not tamper with these with these poten-

For example, indicates 7/10 scale
A,

10. 2 CHARACTERISTICS AT THE TIME
OF DELIVERY

The SERVOPACK has been factory-adjusted as
follows:

tiometers except for a special case as they have been preset at
the factory

(2) Speed Variation (Fig. 10.2)

(1) Speed reference input-servomotor speed ratio

(no load) (Fig. 10.1)

SPEED (r/min)
RATED |} _________
SPEED (+) !
]
]
1
—6v 0 ! SPEED, INPUT
+ov— (ACROSS 1CN-®
i and @)
i
1
i
v/ ] RATED
SPEED (—)

Fig 10 1 Speed Reference Input—
SERVOMOTOR Speed Ratio

Speed variation AN, dn:
AN 100% < 01%
Nr
A" % 100% < 0 05%
Nr
SPEED (r/min) Ng RATED
SPEED
+3000 ==z oo -~ - -
_1!:# AN
]
E
] e —t - ",::t—dn MOTOR
MOTOR RATED CURRENT
CURRENT
Fig 10 2 Speed Variation



10. 2 CHARACTERISTICS AT THE TIME
OF DELIVERY (Cont'd)

(3) Start-stop characteristics (Fig. 10.3)

Ip: Start current set value in Table 10.1.
The overshoot (4Nov) and undershoot ( 4Nuo)
when load inertia JL(GD?) = motor mertia Ju(GD3),
are as shown in Table 10.4 (adjustment level
preset at the factory).

INPUT ACROSS 1ICN-®, ®

10.3 READJUSTMENT

The SERVOPACK has been adjusted at the factory
to obtain optimum characteristics, and readjust-
ment is rormally unnecessary. If adjustment is
required depending on the use, readjust the
SERVOPACK referring to Table 10.5. (Do
not tamper with potentiometers.)

10.4 ADJUSTMENT PROCEDURES

Fig. 10.4 shows the arrangement of potenti-
ometers, and terminals for checking waveforms;
Table 10.5 shows potentiometer adjustment;
and Table 10.6 lists check terminals and func-
tions.

Adjust the potentiometers, observing the
specified check locations. (Potentiometers should
not be tampered with.) Fig. 10.5 shows
waveforms at the respective check terminals for
step responses at no load.

6VDC
SPEED RATED TIME
REFERENCE ‘ 4Nov  BATED
1/

SPEED 4dNvuo TIME
MOTOR = TIME
CURRENT
(PHASE U)

Fig 10 3 Start—Stop Characteristics
Table 10 4 Overshoot and Undershoot
at Step Response
Type CACR- 4 Novx 100 ANwXx 100

SRASAB

SRO1AB

SRO2AB

0, 0,
SRO3AB 5% max 5% max
SROSAB
SRO5AB1{ :RY3
MONITOR TERMINALS

IO

o

O
7-SEGMENT =[]

1CN
VR3
VR
VR6
VRS
VR8 o«

Swi
i 8
1
bu
SEL?
SEL3
VR13| VR2
:> VR7 | vRe
1
VR4 | VRI0

c— CACR-SRCAI _;RBAI ]

Fig 10 4 Printed Circuit Board for SERVOPACK
Type CACR-SRCAI IRBA



Table 10 5 Potentiometer Adjustment

Potentiometer VR1 VR4 VR3 [ZERO VR5
Functions Auxihary input adjustment Proportional gain Zero drift adjustment Starting current adjustment

adjustment

To be adjusted only when

Turning CW increases

To adjust so that the

Turning CW increases

the rated reference voltage | proportional gain Start/ | motor does not turn at the starting current
(#+2 to £10V) i1s other than | stop by the motor the speed reference This has been adjusted to
How to +6V  Turn only to step input Adjust so voltage OV Turning full scale CCW at the
Adjust get the rated speed and do | that the overshoot and CW allows the motor factory
not operate other VRs undershoot decreases to be finely adjusted in
forward rotation and CCW
In reverse rotation
MOTOR SPEED « If the proportional gain is MOTOR SPEED §§ STYAiD
+RATING too high h '
7 7 gh, overshoot or
ll “” | ReFerence undershoot increases
_6V INPUT * If the proportional gain 1s ,
0 oV too low, nise or fall ime 1s R4 L)
— REFE
Charactenistics W i unstable - ,- T ENCE -
Z Ll _gating -
¢ | (REVERSE
/| rotaTion)
== == = == CLOCKWISE (CW)
————CW
== == == COUNTERCLOCKWISE
(ccw) ————— CCW
Adjustment O A O A
Potentiometer VR6 VR8 VR21
Function Speed loop gain P/PI| Selection PG 5V voltage
unctions adjustment adjustment adjustment
How to tTo mcér\:;ase gain, For special purpose Tulrtmng CW';ncreatses;
Adjust urn \f/o age Is set a
actory
Turn CCW If wiring to optical encoder
to prevent hunting 1s long causing voltage
Charactenstics - drop, Iincrease voltage
(6V or below)
Adjustment O A PN

Adjustment Directions
Mark O  Potentiometer should be adjusted in accordance with specifications and applications
Mark &  Potentiometer should not be adjusted except in special cases

Do not tamper with following potentiometers as they have been set at the factory
* VR2 VR9 VR10(For speed feedback adjustment)
* VR7(For max motor current adjustment)

* VR13(For current offset adjustment)



10.4 ADJUSTMENT PROCEDURES (Cont'd)

Table 10 6 Check Terminal Functions

Equipment

Signal

Symbol Name Description
1 PA Phase A pulse input * Waveform at motor forward running
2 | *PA Phase A reverse input LA
3 P8 PG mlpm Phase B pulse input - , : s ': —
- 4 | xpg | S'On@ Phase B reverse input pCt O I SR B I S O
5 PC Phase C pulse input il
6 *PC Phase C reverse input *Two phase pulse with 90° phase difference
+One generation per motor turning
7 - Not used Synchronizing with PA
8 PG5V | Optical encoder (PG) power supply volatge  +5 25V £50mV
1 PU Phase U pulse input from pole sensor * Waveform at motor forward running
2 % PU | Phase U reverse input o
3 PV | Phase V pulse nput from pole sensor PV 1 [—"1 -
5 4 | %PV | Phase V reverse input PV . l__l y l—1 :
5 PW | Phase W pulse input from pole sensor PW — r—_.1 J__.
6 | *PW | Phase W reverse input
7 DIR | Monitoring of setting for motor running direction switching
8 PGOV | Optical encoder (PG} power supply voltage OV (PG common terminal of signal from pole sensor)
1 IN-A | For monitoring of speed reference input{connector 1CN between @ and ®)
2 | IN-B | For monttoring of speed reference aux input{connector 1CN between @ and ®)
3 VTG | Motor speed monitoring 2 0VDC +5%/1000 r/mn
T3 4 | T-MON | Motor torque monitoring 3 0VDC + 10%/100% torque
5 lu Phase U 200V 100 v
6| v | e o |PhaseV Type |5 |01 |02 03|05 |5 |01 |02 |03
7 w Phase W (synthesis of lu and Iv) V/A| 08 04 |02|08} 04 (08
8 SG | Signal OV
1 +16V | Control power +16V {16 1 £0 1V)
2 - -
3 | +15V | Control power +15V(£5%)
4 | 4+5vP | Optical encoder (PG) power £5V(5 25V + 50mV)
T™Io] 5 +5V | Control power +5V(£5%)
6 | —15V | Control power —15V(t5%)
7 _ -
8 SG Signal OV
1 Valm [ Alarm detection voltage(6 385V £10mV)
2 - -
Oalm | For observation of TM102-1
CH1 VIG | £20VDC x5%/1000 r/min
CH2 T-MON | £30VDC + 10%/100% torque ok terminal on ront pane!
CH3 SG | Signal OV
Notes

1 Do not attempt to adjust except check terminal (with buffer amplfier) on front panel

2 The check terminal on front panel 1s measured by oscilloscope For other check terminal measurements do not connect the
adjacent two check terminals f connected the electncal parts may be damaged



+6V
INPUT(TM3-1) 5 ov —ev

TORQUE REFERENCE OV M M
Cri2 Mo |fapprOx —asVv L[

MOTOR CURRENT A\ AN—NAP— AN
PHASE U (TM35) OV
PHASE V(TM3-6) VI N—r—N~

MOTOR SPEED _
Fig 10 5 Waveforms at the Respective CH1 (VTG) ovw

Check Terminals for Step Responses
(No Load) —2V x Nr/min/1000 +2Vx Nr/min/1000

10.5 SWITCH SETTING

The four switches([SW1], [SEL1], [SEL2|, [SEL3|)
and hexadecimal digital switch [SW2], have the
following functions:

Table 10 7 SW1 Setting and Functions

Setting Switch No Contents With Short-circurted With Open
1 Motor setting 2P, 8000 r/min
2 Phase compensation (o
3 TG ON level 10 % (approx 450 r/min)
4 OT mode NO DB operation
SWi1
5 PWM phase shift 20 us
6 PG pulse 1000 pulses/rev
7 Test mode
8 Test mode {User disable)
* Standard factory-adjusted switch setting
[Swi] 4
2
3
4
5
6
7]00
8 (OO
Table 10 8 SW2 (digital switch) Setting and Functions
SW2 1wl 1l 2|3|a|s5]e|7|8|9o|Aa|B|lCc|D|E]|F
Setting
Frequency
Dwiding | 1/1 | 1/2 | 1/3 | 1/411/5|1/6 |1/10|1/12|1/15|1/20{1/30{2/3 | 2/6{ — — -
Ratio

* Standard factory-adjusted switch setting



10.5 SWITCH SETTING (Cont'd)

Table 10 9 SEL Setting and Functions

11. INSPECTION AND MAINTENANCE

11.1 AC SERVOMOTOR

The AC SERVOMOTOR has no wearing parts (e g brush-
es), so simple daily inspection s sufficient  The inspection
schedule for the motor i1s shown in Table 11.1.

Do not disassemble the motor

If disassembly 1s neces-

sary, contact your YASKAWA representative

SEL Setting Functions
1 2 3
u 06 ms
1 2 3
SEL1 11ms
1 2 3
O[O|O 06 ms
No MS
SEL2 Varable MS level
2 3
0|00 MS level 200%
MS operation
SEL3 IN-B input
P/PI control

Normally MS ON
(P operation)

Table 11.1 Inspection Schedule for Motors
Inspection Item Frequency Inspection Operation
Vibration Dail Feel manually | if abnormal vibration or noise 1s found, contact
Noise Y Aurally your YASKAWA representative
Exterior and Cleaning | As required | Clean with dry cloth or compressed air
Insulation Annuall Make sure that it is more than 10MQ by measuring with a 500V
Resistance Y megger after disconnecting the motor from the controller
Shaft Seal Every 5,000 hours | Replace shaft seal
Every 20,000 |If worn or damaged, replace after disconnecting the
Overhaul hours or motor form the driven machine
5 years Contact your YASKAWA representative
+ Parts Replacement Schedule
The following parts should be replaced periodically since
they may become worn mechanically
Table 112 Parts Replacement Schedule
Part Name Interval Remarks
Bearing 20,000 hours Disassemble the motor to replace with new one
Shaft Seal 5,000 hours Replace with new one

* Standard factory-adjusted switch setting

11.2 SERVOPACK

SERVOPACK does not require daily maintenance
However, 1t 1s advisable to perform the following main-
tenance at least once a year

However, when the SERVOPACK

1s overhauled by

YASKAWA, check the user constants before running since
they are reset to the standard setting

Table 11 3 Inspection Schedule for SERVOPACK
Inspection ltem | Frequency Operation Corrective Action
Cleaning of Visually check for dust or oll on | Clean with dry cloth or
SERVOPACK and board parts compressed air
Check for loose screws of terminals
Loose screws E and connectors of 1CN and 2CN | Retighten
] very of SERVOPACK
Deterioration of year Visually check for discoloration,
SERVOPACK and/or brakage or disconnection resulting | Conatct your YASKAWA
parts on board from heat, bumping, etc representative
Cooling fan Check if the fan rotates normally
- Parts Replacement Schedule
The following parts should be replaced periodically since
they may become worn mechanically or deteriorated
with age
Table 114 Parts Replacement Schedule
Part Name Interval Remarks

Smoothing capacitor

7 to 8 years | Replace with new one (Decided after inspection)

Circuit protector or relays —

Upon mspection, decided whether they should be replaced

Aluminum electrolytic capacitor on PC board

5 years Replace with new

one (Decided after inspection)

Note Optimum operating environment is as follows
Ambient temperature  30°C on average

Load factor

80% or less

Operating rate 20 hours or less per day



12. TROUBLESHOOTING GUIDE

12.1 AC SERVOMOTOR

WARNING

Corrective actions in i should be performed
after turning OFF the power

Table 12.1 Troublesooting Guide for AC SERVOMOTOR

Trouble

Motor does not
start

Cause

Loose connection

Corrective Action

Tighten connection

Wrong wiring

Overload

Correct wiring

Reduce load or use a larger motor

Unstable operation

Motor overheats

Motor defective

Wrong wiring

Excessive ambient

Measure voltage across motor terminals U, V, and W
with a tester When correct, replace motor

nspect and correct wirin
V, and W, and PG

Reduce below 40 °C

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

Unusual noise

Motor loosely mounted

Tighten foundation bolts

Motor misaligned

Realign with driven machine

Coupling out of balance

Balance coupling

Noisy bearings

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

Vibration of driven machine

Contact the machine manufacturer




12. 2 SERVOPACK

12 2 1 LED Indication (7-segment) for Troubleshooting

Table 12 2 LED Indication for Troubleshooting

LED | Detection Lighting Condition Probable Cause Corrective Action
Goes ON when power is supplied to | e Defective control circuit board ¢ Replace the SERVOPACK
the control circuit (1 PWB)
Goes ON when power i1s supplied ¢ Defective current feedback circuit | e Insert the 3CN connector firmly
to the main circuit and servo ¢ Defective main circuit transistor ¢ Replace the SERVOPACK
power Is turned ON module
* MCCB does not trip
E Over- Goes ON when power is supplied to | e Defective motor grounding * Replace the motor
current the main circuit and servo power Is ¢ Defective main circuit transistor * Replace the SERVOPACK
turned ON module
* MCCB trips
Goes ON when power 1s supplied to | ® Defective main circutt transistor * Replace the SERVOPACK
the main circuit module
Goes ON when the motor Is running |  Faulty internal elements ¢ Replace the SERVOPACK
¢ Defective iInternal elements
Goes ON when power 1s suppled to | e Defective control circuit board ¢ Replace the SERVOPACK
the control circuit (1PWB)
Circutt Goes ON when power is supplied to | ® Defective main circuit diode * Replace the SERVOPACK
protector the main circuit module
tnpped * MCCB trips ¢ Check If there 1s disconnection in
the wiring leads in SERVOPACK
* Check the conduction state on
connecting parts
Goes ON when power s supplied to | e Defective control circuit board * Replace the SERVOPACK
the control circuit (1 PWB)
Regener-
ative Goes ON approximate 0 5 to 1 ¢ Defective regenerative ransistor « Replace the SERVOPACK
trouble second after power Is supplied to the
main circuit * Regenerative resistor * Check and replace the regenerative
disconnection resistor (Replace the SERVOPACK )
Goes ON when the motor starts or * Load Inertia (GD?2) too large * Check the inertia of the machine
o slows down with the value converted to the
ver- motor shaft
voltage
* Defective regenerative circuit * Replace the SERVOPACK
When the reference I1s input, the ® Motor connection error * Correct the motor connection
Over- motor runs fast and E] goes ON * Optical encoder connection error |  Check and correct pulses in phases
@ aposd A,B,C,U, Vand W wth 2CN
¢ The reference Input voltage too ¢ Decrease the reference input
large voltage
Voltage Goes ON when power 1s supplied to | ® Defective main circuit doide * Replace the SERVOPACK
drop the main circuit module
Goes ON when power is supplied to | ¢ Defective control circuit board  Replace the SERVOPACK
the control circurt (1 PWB)
Goes ON during operation ¢ Operation with 105% to 130% * Check and correct the load
* When power to the control circuit or more of the rated load {may be overload)
1s turned off and then turned on
Overload again, the operation starts

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

* Motor circutt error connection,
such as U—V, V=W, W—U or
single-phase connection

e Correct the connection




Table 12 2 LED Indication for Troubleshooting (Cont'd)

Detection

Lighting Condition

Probable Cause

Corrective Action

A/D
error

CPU
error

Goes ON when power 1s supplied to
the control circuit

» Defective control circuit board
(1 PWB)

* Replace the SERVOPACK

Goes ON during operation

» Faulty internal elements

» Resume after reset operation

» Defective internal elements

* Replace the SERVOPACK

Overrun
preven-
tion

The motor does not rotate, and
and []blink alternately when the
servo power Is turned ON

= Encoder cables are broken

» Contact fault of connector or de-
fective encoder

* Replace the cable
« Check the signal in phases U, V,
and W

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

» Wrong combination of motor and
Servopack

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

* Check and correct the combina-
tion

» Check and correct pulses in phases
A, B U V,and W

» Correct the connection

« Blink alternately after the motor
rotates momentarily at starting
* Blink alternately during operation

* Wiring error

* Correct the wiring

» Contact your YASKAWA represen-
tative

*The LED displays one of three type indications according to the trouble conditions
These displays will blink alternately between and III , or

12 2 2 Examples of Troubleshooting for Defective Wiring or Parts

Table 12 3 Example of Troubleshooting for Defective Wiring or Parts

Trouble

Check ltems

Corrective Action

MCCB trips immediately after Power
ON and Servo ON

* Main circuit wiring (such as motor
grounding)

» Correct the wiring

The reference i1s input, but the motor
does not run

* Voltage across ®, and @

* Check the AC power supply circuit

* Trouble LED OFF

¢ |f LEDs are ON, check the cause

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

» Adjust the speed setting
potentiometer (supphed by
the user)

12 2 3 Examples of Troubleshooting for Incomplete Adjustment

Table 12 4 Examples of Troubleshooting for Incomplete Adjustment

Trouble

Cause

Corrective Action

Motor rotates even if the speed refer-
ence voltage i1s 0V

ment

Incomplete ZERO potentiometer adjust-

Adjust VR3 !ZERO] correctly

Motor vibrates or vibration frequency 1s
too high. approx 200 to 300 Hz

(When vibration frequency equals
commercial frequency )

Speed loop gain too high

* Excessively long lead of SERVOPACK
nput circuit

* Noise interference due to bundiing of
signal hne and power line

Turn VR6 [LOOP] CW to increase the
speed loop gain

* Decrease length of lead

* Separate input circuit ine from power
line or connect input circuit to low
impedance less than several 100
ohms

Motor speed overshoot i1s too large at
starting or stopping

» Speed loop gain too high

» Turn VR6 [LOOP] CW to increase the
speed loop gain




AC SERVO DRIVES

R SERIES FOR SPEED CONTROL

SERVOMOTOR TYPE USAREM (With Optical Encoder)
SERVOPACK TYPE : CACR-SR R (Rack-mounted Type)

TOKYO OFFICE Ohtemachi Bidg, 1-6-1 Ohtemachi, Chiyoda-ku, Tokyo, 100 Japan
Phone (03) 3284-9111 Telex YASKAWA J33530 Fax (03) 3284-9034

YASKAWA ELECTRIC AMERICA, INC

Chicago-Corporate Headquarters 2942 MacArthur Bivd Northbrook, IL 60052-2028 US A
Phone (708) 291-2340 Fax (708) 498-2430

Chicago-Technical Center 3160 MacArthur Bivd Northbrook, IL 60062-1917, US A

Phone (708) 291-0411 Fax (708) 291-1018

MOTOMAN INC

805 Liberty Lane West Carroliton, OH 45449, U S A

Phone (513) 847-6200 Fax (513) 847-6277

YASKAWA ELETRICO DO BRASIL COMERCIO LTDA

Rua Conde Do Pinhal 8-5°, Andar Sala 51 CEP 01501-Sao Paulo-SP Brasil

Phone (011) 35-1911 Fax (011) 37-7375

YASKAWA ELECTRIC EUROPE GmbH

Am Kronberger Hang 2, 65824 Schwalbach, Germany

Phone (49) 6196-569-300 Fax (49) 6196-888-301

Motoman Robotics AB

Box 130 S-38500 Torsas, Sweden

Phone 0486-10575 Fax 0486-11410

Motoman Robotec GmbH

Kammerfeldstrage 1, 85391 Allershausen, Germany

Phone 08166-900 Fax 08166-9039

YASKAWA ELECTRIC UK LTD

3 Drum Mains Park Orchardton Woods Cumbernauld, Scotland, G68 9LD U K

Phone (236)735000 Fax (236)458182

YASKAWA ELECTRIC KOREA CORPORATION

8th Floor Seout Center Bldg, 91-1, Sogong-Dong, Chung-ku, Seoul, Korea 100-070

Phone (02)776-7844 Fax (02)753-2639

YASKAWA ELECTRIC (SINGAPORE) PTE LTD

Head Office CPF Bldg, 79 Robinson Road # 13-05, Singapore 0106, SINGA>ORE

Phone 221-7530 Telex (87) 24890 YASKAWA RS Fax 224-5854

Service Center 221 Henderson Road, # 07-20 Henderson Building Singapo e 0315, SINGAPORE
Phone 276-7407 Fax 276-7406

YATEC ENGINEERING CORPORATION

Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road, Taiper Taiwan
Phone (02) 563-0010 Fax (02) 567-4677

SHANGHAI OFFICE Room No 8B Wan Zhong Building 1303 Yan An Road iWest) Shanghai 200050, CHINA
Phone (86) 212-1015 Fax (86) 212-1015

TAIPEI OFFICE Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road Taipel, Taiwan
Phone (02) 563-0010 Fax (02) 567-4677

YASKAWA ELECTRIC CORPORATION

YASKAWA

TSE-S800-2 6D
Due to ongomg product modificaton/improvement, dta subject to change without nofice © Printed in Japan December 1994 88-4 1 SWA<S
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

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

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




