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YASKAWA AC Servo Drives have been developed
as the basic mechatronics drives for the most
advanced FA and FMS, including robots and machine
tools.

Yaskawa takes great pride in introducing the P
series as the latest addition to the R series AC Servo
Drives which have enjoyed an outstanding reputation
among their users.

The R and P series achieves lower cost and smaller
size in spite of high speed operation and high reliabil-
ity. Originally designed for point-to-point positioning,
it 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 response for speed
control even under adverse environmental
conditions

- Compact design and light weight

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

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

(1) Ratings

Time Rating: Continuous

Insulation. Class B

Isolation Voltage 1000 VAC, one minute
insulation Resistance. 500 VDC, 10MQ or more
Enclosure: Totally-enclosed, self-cooled
(Equivalent to IP-44 exclusive shaft opening)
Ambient Temperatur: 0 to +40°C

Storage Temperature. —20 to +60°C

Ambient Humidity: 209% to 80% (non-condensing)
Vibration 15uxm or below

Finish in Munsell Notation: N15

Excitation: Permanent magnet

Mounting. Flange mounted

Drive Method- Direct drive

Table 1 1 Ratings and Specifications of R Series
AC SERVOMOTORS (For 200 V)

o Motor Type USAREM- | \ec 2| 0ic 2 |-02c 2|-03c 2|-0sc 2|-07C 2
. w 50 100 200 300 500 700
Rated Output (HP) ©07) | (©13) | 027) | (040 | (067) | (093)
. N-m 0159 | 0318 | 0637 | 0955 159 223
Rated Torque (0z*1n) (225) (45) (90) (135) (225) (316)
. Nem 019 0382 | 0765 115 190 267
Continuous Max Torque®  (5;.jp) 269) | (542) | (1085) | (1631) | (2694) | (37886)
Nem 0476 | 0955 191 286 476 667
Peak Torque* (0z*n) (67 5) (135) (270) (405) (675) (948)
Rated Current* A 071 10 20 27 36 57
Rated Speed* r/min 3000
Max. Speed* r/min 4500
N-m/A 0235 | 0353 | 0346 | 0378 | 0466 | 0426
Torque Constant (©z*In/A) (333) | (500) (490) | (536) | (660) (60 4)
_ kg-cm? 0076 | 0125 | 0507 | 0766 272 372
Inertia Ju(=GD?/) (ozein-s2x10%) | (108) | (178) | (718) | (109) | (386) | (528)
Power Rate* kW/s 330 809 801 119 926 133
Inertia Time Constant ms 44 34 29 26 28 25
Inductive Time Constant ms 13 16 41 45 94 100

* Values when SERVOMOTOR is combined with SERVOPACK and the armature winding temperature 1s 75°C
Other values are for temperature of 20°C  Shown are nommal (TYP) values above

- Optional F (1000 pulses/rev)
2 The power supply unit for brake
« Input 100 VAC, Output 90 VDC (DP8401002-1)
For details, see Par 8 3 on page 54



1. 1 RATINGS AND SPECIFICATIONS OF R SERIES AC

SERVOMOTORS (FOR 200 V) (Cont'd)

(2) Torque-speed Characteristics

If 200 VAC or below, the output characteristics may be de-

creased even if the data is within allowable variation

The values in mtermittent duty zone are normal (TYP) values
when the power voltage of SERVOPACK is 200 VAC
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1. 2 RATINGS AND SPECIFICATIONS OF R SERIES
AC SERVOMOTORS (FOR 100 V)

(1) Ratings

Time Rating continuous

Insulation Class B

Isolation Voltage 1000 VAC, one minute
Insulation Resistance 500 VDC, 10MQ or more
Enclosure Totally-enclosed, self-cooled
(Equivalent to IP-44 exclusive shaft opening)
Ambient Temperature 0 to +40C

Storage Temperature —20 to +60°C

Ambient Humidity: 20% to 80% (non-condensing)
Vibration 15 xm or below

Finish in Munsell Notation N15

Excitation' Permanent magnet

Mounting Flange mounted

Drive Method Direct drive

Table 1 2 Ratings and Specifications of R Series
AC SERVOMOTORS (For 100 V)

o Motor Type USAPEM- | 55 2 | oD 2 | 020 2 | 030 2 | -05D 2
w 50 100 200 300 500
Rated Output® (HP) (007) (013) (027) (0 40) (0 67)
. Nem 0159 0318 0637 0955 159
Rated Torque (0z*In) (22 5) (45) (90) (135) (225)
Nem 019 0382 0765 115 190
Continuous Max Torque® (7. 1p) (26 9) (54 2) (108 5) (1631) (269 4)
. Nem 0476 0955 191 286 476
Peak Torque (0z*1n) (67 5) (135) (270) (405) (675)
Rated Current* A 12 17 29 36 55
Rated Speed* r/min 3000
Max. Speed* r/min 4000
Nem/A 0136 0198 0235 0284 0308
Torque Constant (0z*in/A) (19 3) (281) (333) (40 3) (436)
_ kgecm? 0076 0125 0507 0766 272
Inertia Jw(=GD>/) (0z+In+82X109) (108) (178) (7 18) (109) (386)
Power Rate* kW/s 330 809 801 119 926
Inertia Time Constant ms 42 32 30 25 27
Inductive Time Constant ms 14 17 40 46 96

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

« Optional F (1000 pulses/rev)
2 The power supply unit for brake
« Input 100 VAC, Output 90 VDC (DP8401002-1)
For details, see Par 8 3 on page 54



(2) Torque-speed Characteristics

The values in intermittent duty zone are normal (TYP) values

when the power voltage of SERVOPACK is 100 VAC
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1. 2 RATINGS AND SPECIFICATIONS OF R SERIES AC SERVOMOTORS (FOR 100 V) (Cont'd)
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1. 3 RATINGS AND SPECIFICATIONS OF P SERIES AC
SERVOMOTORS (FOR 200 V)

(1) Ratings

Time Rating continuous

Insulation* Class B

Isolation Voltage 1000 VAC, one minute
Insulation Resistance 500 VDC, 10MQ or more
Enclosure Totally-enclosed, self-cooled
(Equivalent to IP-55 exclusive shaft opening)
Ambient Temperature 0 to +40C

Storage Temperature: —20 to +60°C

Ambient Humidity: 20% to 80% (non-condensing)
Vibraticn. 15 gm or below

Finish in Munsell Notation N15

Excitation Permanent magnet

Mounting Flange mounted

Drive Method Direct drive

Table 1 3 Ratings and Specifications of P Series
AC SERVOMOTORS (For 200 V)

o Motor Type USAPEM- | ¢ 5 | o0oc 2 | 03c 2 | osc 2 | orc 2
. w 100 200 300 500 750
Rated Output (HP) (013) ©27) (0 40) (067) (101)
. Nem 0318 0637 0955 159 239
Rated Torque (0z*1n) (44 96) (90 33) (135 04) (22496) | (33904)
. Nem 0318 0637 0955 159 239
Continuous Max Torque® (7. (44 96) (90 33) (13504) | (22496) | (33904)
. Nem 096 191 286 476 706
Peak Torque (0z*1n) (136) (26976) | (40496) | (67504) (1000)
Rated Current* A 10 29 27 36 57
Rated Speed* r/min 3000
Max Speed* r/min 4500
Nem/A 0350 Q337 0373 0512 Q 442
Torque constant (0z*n/A) (496) (47 84) (52 8) (7248) (62 56)
= kgecm? 0392 0637 098 478 657
Inertia Ju(=GD2/) (0z+in*s?X10%) | (5536) (9024) | (13904) | (6784) (92 96)
Power Rate* kW/s 259 637 930 527 871
Inertia Time Constant ms 53 28 22 49 33
Inductive Time Constant ms 47 58 64 100 140

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

« 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 on page 54



If 200 VAC or below, the output characteristics may be
decreased even if the data is within allowable variation

1. 3 RATINGS AND SPECIFICATIONS OF P SERIES
AC SERVOMOTORS (FOR 200 V) (Cont'd)

(2) Torque-speed Characteristics

The values in intermittent duty zone are normal (T'YP) values
when the power voltage of SERVOPACK 1s 200 VAC
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1. 4 RATINGS AND SPECIFICATIONS OF SERVOPACK

Table 1 4 Ratings and Specifications of SERVOPACK for AS SERVOMOTOR R Series

Voltage Class 200V
SRASAC1 R|SROIACI R|SR02ACI R|[SRO3ACt R|SR05ACT R|SRO7ACI R
SERVOPACK Type CACR- SRASAE! | SROVAE! R |SROZAE! R|SROGAEI R|  — —
Type USAREM- A5C 01C 02C 03C 05C 07C
Applicable W[ 50 100 200 300 500 700
AC SREVO- | Output wp)| o7 | (013) ©027) | ©40) | ©67) | (093)
Combined |MOTOR (
Specifi- Rated/Max. Speed r/min 3000/4500
cations Continuous Output Current A(rms) 07 10 20 27 36 57
Max Output Current A(rms) 21 28 57 78 106 163
kg-cm?2 076 125 507 7 66 272 372
Allowable Load Inerta JuGDY) (., . -8t X107 (108) (17 8) (718) (109) (386) (528)
gz‘g;’y '&"::;ml 1-Phase 200 o 230 VAG © 100° 50/60Hz*!
Control Method 1-Phase full-wave rectifying, transistorized PWM control
Feedback Optical encoder (1500 or 1000 pulses/rev)
Basic Ambient Temp 0 to +55°C*2
Specifi- Enwz?- Storage Temp —20 to +85°C
cations gg:dmons Ambient and Storage Humidity 90% or less (non-condensing)
Vibration-/Shock-Resistance 05 G/2G
Mounting Structure Rack mounted
SR AC| 20(44) 21(46) 27(60) 30(66) 35(77) | 54(119)
Approx Mass kolb) For—AE| 24(53) | 25(55) | 26(57) | 28(62) — -
Speed Control Range*? 11000
Speed Soeed Load 0 to 100% =+01% or less at 3000r/min +005% or less at 3r/min
Cg?\trol Rggul ation* Voltage Rating + 10% =+01% or less at 3000r/min +005% or less at 3r/min
Temperature 25 + 25°C +05% or less at 3000r/min +02% or less at 3r/min
Frequency Response 100 Hz at Ju=Jm
Rated Reference Voltage + 6 VDC at 3000r/min (forward run at plus reference)
Speed ot impedance Approx_30kQ
Reference
Circuit Time Constant Approx 35uS
Rated Reference Voltage + 2 to +10 VDC at 3000r/min (forward run at plus reference)
Awdlay oot imped A 5kQ per V
Reference*s | MPY mpedance pprox per
1/0 Circuit Time Constant Approx 22u8
Signals Built-in Reference Power Supply + 12 VDC £5% =£=30mA
PG Pulse | Types Aé, Bd, Cé Line driver and open collector
Output Frequency Dividing Ratio 1/1,1/2,1/3, 1/4, 1/5, 1/6, 1/10, 1/12, 1/15, 1/20, 1/30, 2/3, 2/5
Sequence Input Servo ON, P drive, F overtravel (P-OT), R overtravel (N-OT), alarm reset
Sequence Output Servo alarm, current imit, TG ON, servo ready, alarm code (3-bit)
External Current Limit 20% to max curient in each of P and N (3V/100% current)
Dynamic Brake Operated at main power OFF, servo alarm OFF, etc
Regeneration - 50W/100W type Mot provided
- 200W to 700W type Provided (containing regenerative resistor)
Applicable Load Inertia Ju Up to 10 times motor inertia*®
Built-in Overtravel Prevention DB stop at P-OT, N-OT
Functions Protection Overvoltage(OV), overcurrent(OC), overload(OL), overspeed(0S), MCCB tnp(MCCB),PG
trouble{PG), voltage drop(UV), CPU error(CPU, A/D), regenerative error (RG)
Indication Power supply (MCCB LED), alarm (7-segment LEDs)
Monitor Output Speed 2V +5% at 1000r/min, torque 3V + 10% at 100%
Others Reverse run conrection possible (Reverse at plus reference)

*1 In main circurt power supply, voltage should not exceed 230V

+ 10 % (253 V) If the voltage should exceed this value, a step down

transformer 1s required

*2 When housed in a panel the inside temperature must not exceed

ambient temperature range

* 3 In the speed control range the lowest speed 1s defined under the
condition in which there 1s 100% load regulation, but not stopped

* 4 Speed regulation 1s generally defined as follows
_ No load speed — Rated speed
Speed regulation = Rated speed X 100 (%)
Motor speed may be changed by voltage varniation or operational
amplifier drift due to temperature The ratio of this speed change to
the rated speed rapresents the speed regulation due to voltage or
temperature change
*5 Used for application at rated references voltages other than =6V
*6 When load JL exceeds applicable range, see Par 6 7 2, “Load
Inertia (Ju)"

10 —




Table 1 4 Ratings and Specifications of SERVOPACK for AC SERVOMOTOR R Series (Cont'd)

Voltage Class 100V

SRASAC2 R | SROIAC2 R | SR02AC2 R | SRO3AC2 R | SR05AC2 R
SERVOPACK Type CACR- SRASAE2 R | SROIAE2 R | SRO2AE2_R = -
e e e e e
AC SREVO- | Output HRy)|  (007) (013) (027) (0 40) 067
Combined |MOTOR ( (067)
Specifi- Rated/Max Speed r/min 3000/4000
cations Continuous Output Current A(rms) 12 17 29 36 55
Max Output Current A(rms) 36 50 85 106 163
kg-cm?2 076 125 507 7 66 272
Allowable Load Inerta J. (G4 (oz-m-szgx 109| (108) (178) (718) (109) (386)
23‘3’;; g’:r"'t‘rol 1-Phase 200 to 230 VAC 1} 0% 50/60Hz
Control Method 1-Phase full-wave rectifying, transistorized PWM control
Feedback Optical encoder (1500 or 1000 pulses/rev)
Basic Ambient Temp 0 to +55°C*2
Specifi- E"V'ﬂ" Storage Temp —20 to +85°C
cations ggrr:d?tlons Ambient and Storage Humidity 90% or less (non-condensing)
Vibration-/Shock-Resistance 05G/2G
Mounting Structure Rack mounted
SR AC| 21(46) 27(60) 3 0(6 6) 35(77) 54(119)
Approx Mass kolb) ISR —AE[ 25(5) | 26(7) | 28(62) — -
Speed Control Range*3 11000
Load 0 t0 100% 01% or less at 3000r/min £005% or less at 3r/min
gpeed Speed Voltage Rating + 10% =01% or less at 3000r/min +005% or less at 3r/min
ontrol Regulation*#4 -
Temperature 25 + 25°C +05% or less at 3000r/min +£02% or less at 3r/min
Frequency Response 100 Hz at Ju=Jm
Rated Reference Voltage + 6 VDC at 3000r/min (forward run at plus reference)
Speed  jroit Imped A 30kQ
Reference put Impedance pprox
Circuit Time Constant Approx 35uS
Rated Reference Voltage + 2 to +10 VDC at 3000r/min (forward run at plus reference)
a::elhfer?ceﬁ Input Impedance Approx 5kQ per V
1/0 Circuit Time Constant Approx 22uS
Signals Built-in Reference Power Supply + 12 VDC 5% =£30mA
PG Pulse |Types Aé, B, Cé Line driver and open collector
Output Frequency Dividing Ratio 1/1,1/2,1/3, 1/4,1/5, 1/6, 1/10, 1/12, 1/15, 1/20, 1/30, 2/3, 2/5
Sequence Input Servo ON, P drive, F overtravel (P-OT), R overtravel (N-OT), alarm 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, overtravel, etc
+ 50W type Not provided
Regeneration . 100Wt¥g 500W ?ype Provided (containing regenerative resistor)
Applicable Load Inertia J. Up to 10 times motor inertia*s
Built-in Overtravel Prevention DB stop at P-OT, N-OT
Functions Protection Overvoltage(OV), overcurrent(OC), overload(OL), overspeed(OS), MCCB trip(MCCB),PG
trouble(PG), voltage drop(UV), CPU error(CPU, A/D), regenerative error (RG)
Indication Power supply (MCCB 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 230V *4 Speed regulation Is generally defined as follows

+ 10 % (253 V) [f the voltage should exceed this value, a step down No load speed — Rated speed

transformer 1s required Speed regulation = Rated speed %100 (%)
%2 When housed In a panel the inside temperature must not exceed Motor speed may be changed by voltage vanation or operational
ambient temperature range amplifier dnift due to temperature The ratio of this speed change to
*3 In the speed control range the lowest speed 1s defined under the the rated speed rapresents the speed regulation due to voltage or
condition in which there 1s 100% load regulation, but not stopped temperature change

*5 Used for application at rated references voltages other than +6V
*6 When load Ju exceeds applicable range, see Par 6 7 2, “Load
Inertia (Ju)"



Table 1 5 Ratings and Specifications of SERVOPACK for AC SERVOMOTOR P Series

Voltage Class 200V
SROIACI P | SRO2AC1 P | SRO3ACt P | SROSACI P | SRO7ACt P

SERVOPACK Type CACR- SROAET P | SRO2AET P | SROGAEI P — —
Type USAPEM- 01C 02C 03C 05C 07C
pepainl output w| 100 200 300 500 750
Combined | MOTOR (HP) (013) (027) (0 40) (067) (101)
Specifi- Rated/Max Speed r/min 3000/4500
cations Continuous Output Current A(rms) 10 20 27 36 57
Max Output Current A(rms) 28 57 78 106 163
kg-cm?2 195 32 49 239 3285
Allowable Load Inertia JUGD?) ;. st x109| (2784) | (4528) (69 6) 3392) | (4656)
gm‘;; g::t‘ml 1-Phase 200 to 230 VAG T 102, 50/60Hz*"
Control Method 1-Phase full-wave rectifying, transistorized PWM control
Feedback Optical encoder (1500 or 1000 pulses/rev)
Basic Ambient Temp 0 to +55°C*2
Specifi- E"V'E?' Storage Temp —20 to +85°C
cations x:dmons Ambient and Storage Humidity 90% or iess (non-condensing)
Vibration-/Shock-Resistance 05G/2G
Mounting Structure Rack mounted
SR AC| 21(46) 27(60) 30(66) 35(77) 54(119)
Approx Mass kalb) ISE—AE[ 25(65) | 26(67) | 2862) — -
Speed Control Range*3 11000
Soeed Soeed Load 0 to 100% 01% or less at 3000r/min +005% or less at 3r/min
C‘c):\trol R:g?fatlon' .| Voltage Rating + 10% 01% or less at 3000r/min_+005% or less at 3r/min
Temperature 25 + 25°C +05% or less at 3000r/min £02% or less at 3r/min
Frequency Response 100 Hz at JL=Jm
Rated Reference Voltage + 6 VDC at 3000r/min (forward run at plus reference)
sDeedR " Input Impedance Approx 30kQ
Circuit Time Constant Approx 35uS
Aucliary Rated Reference Voltage + 2 to +10 VDC at 3000r/min (forward run at plus reference)
Reference*s Input Impedance Approx 5kQ per V
1/0 Circuit Time Constant Approx 22uS
Signals Built-in Reference Power Supply + 12 VDC £5%, £30mA
PG Pulse |Types Ad, Bé, Cé Line driver and open collector
Output Frequency Dividing Ratio 1/1,1/2,1/3,1/4, 1/5, 1/6, 1/10, 1/12, 1/15, 1/20, 1/30, 2/3, 2/5
Sequence Input Servo ON, P drive, F overtravel (P-OT), R overtravel (N-OT), alarm 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
Regeneration Provided (containing regenerative resistor)
Applicable Load Inertia Ju Up to 10 times motor inertia*®
Built-in Overtravel Prevention DB stop at P-OT N-OT
Functions Protection Overvoltage(OV), overcurrent(OC), overload(OL), overspeed(0S), MCCB trip(MCCB) PG
trouble(PG), voltage drop(UV), CPU error(CPU, A/D), regenerative error (RG)
Indication Power supply (MCCB LED), alarm (7-segment LEDs)
Monitor Output Speed 2V +5% at 1000r/min, torque 3V = 5% at 100%
Others Reverse run connection possible (Reverse at plus reference)
*1 In main circuit power supply, voltage should not exceed 230V * 4 Speed iegulation I1s generally defined as follows

+ 10 % (253 V) I the voltage should exceed this value, a step down No load speed — Rated speed

Speed regulation = X 100 (%)

transformer 1s required Rated speed
#2 When housed in a panel the inside temperature must not exceed Motor speed may be changed by voltage vanation or operational
ambient temperature range amplhifier dnft due to temperature The ratio of this speed change to
*3 In the speed control range the lowest speed is defined under the the rated speed rapresents the speed regulation due to voltage or

condition in which there 1s 100% load regulation, but not stopped temperature change
*5 Used for application at rated references voltages other than 6V
*6 When load JL exceeds applicable range, see Par 6 7 2, “Load
Inertia (JL)"



2. TYPE DESIGNATION

+ AC SERVOMOTOR US A R
AC j

SERVOMOTOR
SERIES
- AR R Seres
- AP P Series
ENCLOSURE
+ E: Totally-enclosed
Self-cooled Type
MACGNET TYPE
M: Rare Earth

MOTOR OUTPUT 4
- A5 50 W, 007HP - 03 300 W, 040HP
- 01 100 W, 013HP - 05 500 W, 067HP
<02 200W, 027HP - 07 700 W, 094HP
750 W, 101HP

DESIGN REVISION ORDER J
« C: 200 V Class
+ D: 100 V Class

DETECTOR (Table 2.3) /
E: 1500 pulses/rev (Standard)
« F: 1000 pulses/rev

SHAFT TYPE g
-1 Tapered
2 Straight (Standard)

DRIVE END SPECIFICATION o
« O or Blank Without Key* - S With Shaft Seal
- K With Key (Standard) « T With Key & Shaft Seal

———m
|
|
|

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

* Blank When the opposite drive end 1s standard
(without brake) type

(example) Type USAREM-05CE2
O When the oppostte drive end 1s “with brake’ type
(example) Type USAREM-05CE20B

« SERVOPACK

CACR- SROSAC1ER
J J TTT

AC SERVOPACK

SERIES CONTROL TYPE
+ SR: Speed

MOTOR OUTPUT,
- A5: 50 W, 0.07HP - 03: 300 W, 0.40HP
<« 01: 100 W, 0.13HP - 05: 500 W, 0.67HP
+ 02: 200 W, 0.27HP - 07: 700 W, 0.94HP

APPLICATION —

- A § Series

“ P Series

DESIGN REVISION ORDER ~/

C,D,E J
INPUT FORM

+ 1: 200 V, Analog

+ 2+ 100 V, Analog

DETECTOR —
+ E+ 1500 pulses/rev
+ F+ 1000 pulses/rev

APPLICABLE MOTOR SERIES J
« R R Series
« P P Sertes




3. LIST OF STANDARD COMBINATION

{1) R Series SERVOMOTOR and SERVOPACK

Table 3 1 List of Standard Combination (R series)
wer Recomme
SERVOPACK AC SERVOMOTOR ngaguty galg;?:nty Applicable Nglose Fultng‘r?’d Power
Class Type CACR- Type é)ptl(‘::‘al SERVpOeII:’ACK pg: Mg;'B réc::se T Soecit ON/OFF
USAREM- pu:'-sceglzv VA Iy iiter ype pecification | Switch
sow |SBASASIER | ASCE2 1500 03
(007HP) | SRASAEIEE | ASCF2 1000
100W | SBSIASIER [ 01CE2 1500 05 5 LF- EA
(013HP) | SHSIAEIFR | 01CF2 1000 205A
200w |SBE8ZASIER | 02CE2 1500 075
200v L© 27HP) |EBS2ACIER | 02CF2 1000
300w |SRS3AEIER | O03CE2 1500 10 7 LF- |Single- [0,
(040HP)  SE33ASIER | 03CF2 1000 Good 210 | phase,
500W |SRO5AC1ER| 05CE2 1500 14 1 e | LF- 200VAC 15A | YASKAWA
(067HP) [SRO5AC1FR| 05CF2 1000 1 215 | class type
700W |SRO7AC1ER| 07CE2 1500 20 15 LF- oo | HIF1BEs
(093HP) [SRO7AC1FR| 07CF2 1000 220 rated 35A
50W |[SBABAESZER | AS5SDE2 1500 03 or equiv-
(007HP) | SBABASZER | A5SDF2 1000 5 LF- A alent
100w | SBSIAEZER | 01 DE2 1500 05 205A
(013HP) [ SRSIAEZER | 01 DF2 1000 Poor Single-
200W | SR82ASZER | 02DE2 1500 LF- | phase,
100V | (0o7HP) [SESBASEER | 02DF2 | 1000 075 8 W 210 | 200vAc | 10A
300W |SRO3AC2ER| O03DE2 1500 10 » ¥ LF- |class .
(040HP) |SRO3AC2FR| 03DF2 1000 215
500W |[|SROSAC2ER| O0S5DE2 1500 14 15 LF- 20A
(0.67HP) |SROSAC2FR| 05DF2 1000 220
* Values at rated load
t Operating charactenstic (25°C) 200 % 2s or more 700 % 0 O1s or more
* Made by Tokin Corp
Table 3 2 Characteristics of AC SERVOMOTOR,
Detector and Holding Brake for Standard Combination (R series)
Class SERVOPACK senvé&omn AC SERVOMOTOR Detector Holding Brake
Type CACR- TyFrlJe Receptacle | L-type Cable |Receptacle| L-type Cable L-type Cable
USAREM- | Type Plug | Clamp Type Plug Clamp Type Plug Clamp
SRASAEIER |ASCE2KB MS3057
SRASACIER | A5CF2KB| MS3101A {MS3106B*| MS3057 | MS3101A | MS3106B | -12A MS3101A | MS3106B | MS3057
| SEIASIER [01CE2KB|14S-2P [14S-2S | -6A 20-29P |20-29S* | MS3057A | 14S-6P |14-65* | -6A
EER :EE‘ 01CF2KB -12A
SRIZACIER |02CE2KB
200V SROZACIER |02CF2KB|MS3102A| MS3108B| MS3057 MS3102A| MS31088| MS3057
SRQ3ACIER |03CE2KB|18-10P [18-10S 10A MS3102A 18-12P [18-12S | -10A
SR33AEIEE |03CF2KB 20-29P |MS3108B| MS3057
SROS5AC1ER [ 05CE2KB 20-29S | -12A
SROSAC1FR | 05CF 2KB| MS3102A| MS3108B| MS3057 MS3102A| MS3108B| MS3057
SRO7AC1ER |07CE2KB|20-4P  |20-4S -12A MS3102A 20-17P {20-17S | -12A
SRO7AC1FR | 07CF2KB 20-29P
SRASAEZER | ASDE2KB
SRASACZER | ASDF2KB| MS3102A| MS3106B| MS3057 | MS3101A | MS3106B MS3101A | MS3106B| MS3057
SRQIACZER |01DE2KB|14S-2P |14S-28* | -6A 20-29P |20-29s* 14S-6P |14S-6S* | -6A
SRSIAEZEE [01DF2KB
100V SR3ZACEER |02DE2KB MS3057
SRQ2ACZEE | 02DF 2KB| MS3102A| MS3108B| MS3057 -12A MS3102A| MS31088| MS3057
SRO3AC2ER [03DE2KB]18-10P  |18-10S | -10A MS3102A| MS3108B 18-12P |[18-12S | -10A
SRO3AC2FR | 03DF2KB 20-29P | 20-29S
SROSAC2ER | 05DE2KB| MS3102A| MS3108B| MS3057 MS3102A[ MS3108B| MS3057
SROSAC2FR | 05DF2KB|20-4P  |20-4S -12A 20-17P {20-17S | -12A
*Straight plug
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(2) P Series SERVOMOTOR and SERVOPACK

Table 3 3 List of Standard Combination (P Senes)

AC SERVOMOTOR  |Power Capacity  {Current Capacity Recommended Noise Filter? Power
SERVOPACK - Applicable
class Type Optical Encoder | per SERVOPACK t |per MCCB or Fuset ON/OFF
Type CACR- USAPEM- | pulses/rev KVA A Noise Filter | Type Specification Switch
SR 01 AC1EP
100 W | SR 01 AE1EP A1CE?2 1500 05 5
0 13HP)
( ) | SR 01 AC1FP Al CF 2 1000 Good
SR 01 AE1FP e | LF: 6 A
SROZACIERl ocE2 | 1500 1 2054
200 W | SR 02 AE1EP 075 5 YASKAWA
{027HP) | SR 02 AC1FP 02 CF 2 1000 Single- Type
200 V SR 02 AE1FP phase, HI-16Es
SRO3ACIEP| ' 1500 Poor 200 VAC rated 35A
300 W | SR 03 AE1EP 10 7 v—%@*" LF- class 0A |
(040HP) { SR 03 AC1FP 03 CF 2 1000 210 equivalent
SR 03 AE1FP
500 W | SR 05 AC1EP| 05 CE 2 1500 14 " LF- oA
(067HP} [ SR 05 ACIFP| 05 CF 2 1000 218
700 W | SR 07 AC1EP] 07 CE 2 1500 20 15 LF- 20A
(093HP} | SR 07 ACIFP| 07 CF 2 1000 220

* Values at rated load
1 Operating charactenstics (25°C) 200% 2s or more, 700% O O1s or more
1 Made by Tokin Corp

Table 3 4 Charactenstics of AC SERVOMOTOR, Detector and Holding Brake for Standard Combination (P Series)

AC SERVOMOTOR AC SERVOMOTOR Detector Holding Brake
class SERVOPACK T Optical Encodel Connector (Maintain LOCK Universal)
ype I r
Type CACR- USAPEM- pulses/rev Pin Terminal Piug P Pin Terminai
:2 g} ﬁ:::: otcE2KB| 1500
100 W PC 2005-M 172171-1 170363-1 PC 2005-M
013 | SRO1 ACIFP) oy e o kg | 1000
SR 01 AE1FP
2'; g: ::::: 02CE2KB| 1500
200 W PC 2005-M 172171-1 170363-1 PC 2005-M
O2IHRY | SR 02 ACIFP p e 5 g | 1000
200 v SR 02 AEIFP
:: g :g:é: 03CE2KB| 1500
300 W PC 2005-M 1721711 170363-1 PC 2005-M
(040HP) | SR O3 ACIFPf ) e o kg | 1000
SR 03 AE1FP
500 W | SR 05 ACIEP| 05 CE2KB| 1500
oo s oeacirel o5 GF o ke T 1000 PC 2005-M 1721711 170363-1 PC 2005-M
700 W | SR 07 ACIEP| 07 CE2KB| 1500
ot Fsh o acire| o7 oF o ke T i600 PC 2005-M 1721711 170363-1 PC 2005-M

Notes Mating pin terminal on motor side (common to with/without brake) PC 2005-F
Mating cap on detector side 172163-1 (Made by Amp)
Mating socket on detector side 170365-1 (Made by Amp)



4. CHARACTERISTICS
4.1 OVERLOAD CHARACTERISTICS

The overload protective circuit built in SERVOPACK prevents
the motor and SERVOPACK from overloading and restricts
the allowable conduction time of SERVOPACK (See Fig 41)

If the allowable power-on time during motor locking 1s
maximum, the higher the motor speed is, the quicker the motor
responce to the same overload

The overload detection level 1s set precisely by the hot start
conditions at an ambient temperature of 55C and cannot be
changed.

NOTE

Hot start 1s the overload charactenstics when the
SERVOPACK is running at the rated load and thermally
saturated

1000

N=0 r/min
({58

OPERATING
TIME /
©)

7/

N=3000 r/min
(AT RATED
SPEED

1

07
100 200 300

MOTOR RATED CURRENT(%}

Allowable Conduction Current
of SERVOPACK

Fig 4 1

4. 2 STARTING AND STOPPING TIME

The starting time and stopping time of SERVOMOTOR under
a constant load 1s shown by the formula below Viscous or
friction torque of the motor 1s disregarded

Starting Time

— NR + L
r=1047 xm—%-(&;%(ms)

Stopping Time.
_ Ne( ut1 )
tr=104 7th AT )(ms)

Where,

N: Rated motor speed (r/min)

Ju Motor moment of inertia J (kg-cm?,0z-in-s?)
GD?, Load moment of nertia J (kg-cm?o0z-in-s?)
Kt Torque constant of motor (N-m/A=o0z*1n/A)
I, Motor rated current (A)

a=1I/Ix Accel/decel current constant

I Accel/decel current (Accel/decel current a times the motor
rated current) (A)

B=I./k Load current constant

I Current equivalent to load torque (Load current 8 times the
motor rated current) (A)

AN G
3t o N
VOTOR ‘ s "
ARMATURE = TIME
CURRENT | - N
; 2
I
1
{ d
Al x
MOTOR * ] % z
SPEED Al o) A

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



4. 3 ALLOWABLE FREQUENCY OF OPERATION

The allowable frequency of operation is restricted

by the

SERVOMOTOR and SERVOPACK, and both the conditions

must be considered for satisfactory operation

- 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 current and speed 1s
as shown in Fig.44 The allowable frequency of operation

» Allowable frequency of operation restricted by the
SERVOPACK

The allowable frequency of operation 1s restricted by the
heat generated in the regenerative resistor in the
SERVOPACK, and varies depending on the motor types,
capacity, load J(J.), acceleration/deceleration current val-
ues, and motor speed If the frequency of operation exceeds
60 times/min when load J=0 before the motor becomes
rated speed, or if it exceeds —22i— cycles/min when load
J=motor J{f,)Xm, contact your YASKAWA representa-
tive.

* Allowable frequency of operation
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 42,

restricted by the

“n” can be calculated as follows

_ Kt- L 1 p?
n=2865X 0 iy (o)
(times/min)
& «. 5 }S i _L: ]
’ *"‘7! e ngu
MOTCR - &
ARMATURE TIME
CURRENT |
MOTOR T == TIME

SPEED i

Fig 4 4 Timing Chart of
Motor Armature Current and Speed

“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 cur-

rent

Tz

Ltr+t)+ 12
1% (s)

Where cycle time(T') is determuined, values Ip, tr, if satisfy-

ing the formula above, should be specified.

NME

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

TIME

« When the motor accelerates, runs at constant speed, and
decelerates 1n a continuing cycle without being at standstill
(Fig4 5)

The timing chart of the motor armature current and speed is
as shown in Fig4 5
The allowable frequency of operation “n” can be calculated

as follows
7n=2865 XLIL_(I__Q:)
NUuth) \@¢ a
(times/min)
X ©
—8r g
T B 23
OTOR 4 ;,g;:; = [ * "5.?':5:{”3
M Bt N
ARMATURE A e e Foo o o T ok o TIME
CURRENT | | ] - i
RS 3
| Ty L :
| | 1
{ £ o : A "'ci
MOTOR | fera SEUONG /o 3:;2;. g i)
SPEED lei 35 5 NS ET »;** A TIME

Fig 4.5 Timing Chart of
Motor Armature Current and Speed

17 —



4. 4 SERVOMOTOR FREQUENCY

In the servo drive consisting of SERVOPACK and SER-
VOMOTOR, motor speed amplitude is restricted by the maxi-
mum armature current controlled by SERVOPACK

The relation between motor speed amplitude (N) and
frequency(f) 1s shown by the formula below"

4. 6 MOTOR MECHANICAL CHARACTERISTICS

4 6 1 Mechanical Strength

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

4. 6 2 Allowable Radial Load and Thrust Load
N=152 xl(;‘%% (r/min)
Mo Table 41 shows allowable loads according to AC
SERVOMOTOR types
Table 4 1 R Seres Allowable Radial
Load and Thrust Load
Motor T Allowable Allowable
U%X:RE)I\,/ID? Radial Load* Thrust Load
/T- N ﬁ\ / N (Ib) N (Ib)
Lo i »1 _ MOTOR A5 2K
— T 784
”:/ \/ u —t o1 oK 845 (18) 3923 (9)
. . 02
Flg 4 6 Tlmlng Chart of 2K 24517 (55) 98 07 (22)
Motor Armature Current and Speed 03 2K
05 2K 392 27 (88 1471 (33
o7 2K (88) (33)
4. 5 MOTOR SPEED-REFERNCE INPUT * Maximum values of the load applied to the shaft
CHARACTERISTICS extension
Fig.4 7 shows motor speed and input voltage curve when speed Table 4. 2 P Series Allowable Radial
reference mnput terminals 1CN-@ and @ are used With aux- Load and Thrust Load
iliary input terminals, 1CN-@ and @), motor speed can be set to Allowable Allowable
the rating by adjusting potentiometer as long as input Motor Type Radial Load* Thrust Load
voltage is within £2 V to £10 V. See Fig4 8 USAPEM- N (Ib) N (Ib)
(R forvard motor cotston() meaes couerclockviss 0 % | oo | a(o
rotati
otation w 02 2K 147 (33) 588 (13)
03 2K 196 (44) 588 (13)
RATED b e————w ADJUSTABLE WITH I IN-B 05 2K 343 (77
SPEED (+) RATED SPEED(+) (77) 9 (22)
07 2K 441 (99) 127 4 (29)
* Maximum velues of the load applied to the shaft
extension
—.6 -4 —2; 02 4 6 -1lo-u—a_4-;z 4“6
INPUT e W’/E/ | NPT VOLTAGEV) 4 6 3 Mechanical Specifications
S,‘:EEB( , ————f -1 RATED SPEED (-) Table 4. 3 Mechanical Specifications in mm
Accuracy (TIR)? Reference Diagram

Fig 47 Fig. 4. 8
Speed-Input Voltage Speed-Input Voitage
Charactenistics Charactenistics
when Auxihary Input
Terminals 1CN-@
and @ are used.

Flange surface

perpendicular to shaft ® 004
Flange diameter

concentric to shaft ® 004
Shaft run out © 002

5 5

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

Fig 4 9 AC SERVOMOTOR

(b) Detector receptacle

Frame ground

A | Channel A output | K | Channel U output
B | Channel A output | L | Channel U output
C | Channel B output | M | Channel V output
D | Channel B output | N | Channel V output
E | Channel Z output | P | Channel W output
F | Channel Z output | R [ Channel W output
G |oV S -

H |+5VvDC T -

J

(2) P Series Connector Specifications

(1) R Series Connector Specifications (a) Motor s

(a) Motor receptacle

ide

-Without brake

4-PIN TYPE PC2005-M

+ Standard 350+50(13782197) _, (USER PIN TYPE PC2005-F)
SR 5 ] \ Red Phase U
98
A Phase U Sle r [y L5 © ase
LI B Phase V ____ﬁ E==21  White Phase V
o o =5
cC B C Phase W F-— 1 Blue Phase W
D Frame Ground
CABLE KQVQV Green Frame Ground
AWG 20 ~ 4C
- With brake
(sow, 0 07HP) - With brake
100W, 0 13HP,
' 6-PIN TYPE -
A Phase U 350+50(1378+137) (USER PIN ngéoggzhgos-r)
B Phase V __L,l
o \ & Red Phase U
C Phase W = ==
(20w amHe) 5 T = e White Phase V
—— Brake termmnal E_‘_‘__: !
E o= ctirm Blue Phase W
F Frame Ground CABLE KOVQV == o—romy
AWG20%6C 5= =h Green Frame Ground
7
(gggw 83333) Black Brake Terminal
Black Brake Terminal

(b) Detector side (absolute encoder)

. 350+50(13 78+197)
a5 1 | Channel A output | Blue 9 | Frame ground Green/Yellow
2|8 138) —
= % 2 ] Channel A output | White/Blue 10 | Channel U output | Orange
0 . —
3 | Channel B output | Yellow 11 | Channel U output | White/Orange
PLUG TYPE172171-1 —
CABLE K%V-SW PIN TYPE170363-1 4 | Channel B output | White/Yellow | 12 | Channel V output | Purple
AWG22 X
6P —
ANG26 5 |Channel Z output | Green 13 | Channe! V output | White/Purple
6 | Channel Z output | White/Green 14 | Channel W output | Grey
7 lov Black 15 | Channel W output | White/Grey
8 |5vDC Red - - -

19 —



4 6 5 Impact Resistance

When mounted horizontally and exposed to vertical shock
impulses, the motor can withstand up to two mmpacts with
impact with impact acceleration of 50G (Fig 4 10)

NOTE

A precision detector is mounted on the oppositedrive
end of the AC SERVOMOTOR Care should be taken to

protect the shaft from impacts that could damage the
detector

tVERTICAL

|| HORIZONTAL

Fig 4 10 Impact Resistance

4 6 6 Vibration Resistance

When mounted horizontally, the motor can with-stand vibra-
tion (vertical, lateral, axial) of 2 5G (Fig 4 11)

tVERTICAL

LATERAL| AXIAL
AN

AN
|I HORIZONTAL

Fig 4 11 Vibration Resistance

4 6 7 Vibration Class

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

POSITION FOR
CHECKING VO\BRATION

T

Fig. 4. 12 Vibration Checking




5. CONFIGURATION
5.1 CONNECTION DIAGRAM

* FOR 200V * FOR 100V
POWER SUPPLY POWER SUPPLY
200 TO 230V *1%% 100 TO 115V _}%
50/60Hz 50/60Hz
R Tl
1MCCB ) )
/ Prevent external noise with a noise filter
NOISE FILTER Bold lines indicate power lines
= (excluding the grounding line)  SERVO TROUBLE
= INDICATION
SRy m/ EXAMPLES OF INDICATION
1PL
POWER A
POWER ON 5Ry MC MAGNETIC CONTACTOR
OFF —1 — —=—1""" FOR POWER ON/OFF(See Table 3 1)
o_
— Be sure to fit a surge suppressing
1MC 1SUP ——device to both the magnetic
contactor and the relay
Irx‘ . o o - 3
R SERVOPACK
TYPE 3
CACR SR }r.;
T MAIN :
CIRCUIT .
o TERMINALS N k ;1
[ ¥ () .
t - \ = \: R
1 Must be securely | ’
SPEED LEAD LENGTH 114 — ‘. grounded : ¥
REFERENCE _ 3 METERSORLESS [ Lt | '5 7N OPTICAL
NIRRT WE. \\zg—:‘ 5 . 1 ENCODER U
. l " 112 N ' : 2y
! 1FX EAFX - 5 1 -
) 1 1 P 4 | U iy
z 1RX > 1RX -, Y3 b ™ .‘i
’ 'j";l 13 N o’ Ly R »
> Py ‘ N o -
148(+12v) v LEAD LENGTH
', 3 Pl 149 A 20 METERS OR LESS
- ! 146(-12V) &) CONNECTING CABLE
- R YASKAWA DRAWING
PP Tn" 4 ? No DPB409123 OR
A RS T e s : No DE8400093
i &) ] Be sure to perform terminal
'L-i 7 & treatment of shielded cable
& N
Use relays highly reliable in —O0 18 &\
contact (Yaskawa Bestact \\ 2Ry ;é‘ #
relays or equivalent or arrange ) _—_— K
1n two contact parallel connec \ ;'3 24 Y3
tion for low level) \ 't 5
126 .
141 Y4
5 ,:’
5Ry 138 ¢
SERVO %
\ALARM g:
: &
139 —

+ =
—
+24V1V

(SUPPLIED BY USER)

Fig 5.1 Example of Connection Diagram of SERVOPACK

B

3 L g m A wom g N
. $OLIT A 0P Gy T e TR

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

(If connection 1s wrong output transistor 1s damaged)

with a SERVOMOTOR and Peripherals



5. 2 INTERNAL BLOCK DIAGRAM

v
OV HS-HOVD 8dAL MOVJOAHIS jo weibeiq xoo|g frewsu g § Bid

.—. MOS AOOH PUE MOOL ACOZ il B - (Ags)
'MOS AOOZ 10} HOVAOAH3S Wi papirosd 10N # WYY OAB3S IV N30T~~~ ]
0 O
(%18 NOOAM3S) | KE Lommd
HOSS3HddNS -,y
(18 3ON3HI43H 033dS) t. 39dNS
1 —
(LINM IN3HHND 1XE) NG (i) AJAviasia .._iM oT0
Goon v NHVIV JN1 NO 240
Fves) H3IMOd HIMOd
(1NdLNO 9d) | | a/v & U
. I | HIIHIANOD -
NOL -2 TOHINGD ndo ASODd] 20/%0
(™ 1N3uHNO vy
=3 AS+ o4
! 2 1 ASTFL T _ '
=) e L .._ﬁ
va
& T
T -L * 1 1
1 ' +T + - T T I ¢
od ] J
NO2
1
INLVERNED3S
AVEd @ HOLYI08! LNOHD IALUNIAZ6 NoUL '
' TTEETER INZMHND HSNKNI A0S
i
INIHHND — ) ) -
| — T .
LINJHID T .H. T —ie
=)
.:..FVIA_ y; HI_ ._| !
_ () HeeHT L ul
4OL - n_u oM JNIT
e *] wand LT

3SION
]
800NL
= . A.w nw
1ALd 1aq (2H09/05) (2H00/08)
- - YAL _ LEA ¥:ASH 0100 HO Y7A0EZ 0100
SSVHETIONIS SSVHA-FTONIS



5. 3 MAIN-CIRCUIT TERMINALS

Table 5 1 Main-Circuit Terminals for SERVOPACK

Terminal
Symbol Name Descnption
* For 200V "%
+
®® Main-circuit Single-phase 200 to 230V Z15%, 50/60Hz
AC input * For 100V
+10%
Single-phase 100 to 115V _ g, 50/60Hz
00® Motor Connects terminal @ to motor
connection | termmal A M toBand @ to C
* For 200V
®® gz\:/:?' Single-phase 200 to 230V = {5% 50/60Hz
input * For 100V 1w
Single-phase 100 to 116V 5 50/60Hz
Connects to motor terminal D
® Ground Must be securely grounded
@ Regenerative | External connection not normally
register required

5. 4 CONNECTOR TERMINAL (1CN) FOR
1/0 SIGNAL

5 4 1 Specifications of Applicable Receptacles

Table 5 2 Specifications of Applicable Receptacles for
SERVOPACK /0O Signal

Connector Type* Applicab%gyReeceptacle
used In
Manu- Soldering | Caulking
SERYOPACK facturer Type Type Case
MR-50RMA Honda MRP-
(Right angle Tsushin | MR-50F! s0F01 | MR-S0L!
50 P) Co, Ltd

*The connectors for 170 signals used are type MR-50RMA
made by Honda Tsushin Co Ltd
+ Attached to SERVOPACK when shipping

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

The terminal layout of the SERVOPACK I/O signal con-
nectors (1CN) 1s shown in Table 53

The external connection and external signal processing are
shown 1n Fig 5 4 on pagel7

Table 5 3 Connector 1CN Layoul of SERVOPACK

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
ov | ov | ov |Ato1 cf CT |2V ISoN | RamM|viGM| 5G| IN-A [SG-A| INB |SGB|+12v| SG | FG
Speed
OV for PG Output @E&re“ Current Limnt Piaer ngo Mo Resfz?:r?ce Auxiliary +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 | #pcoatoz | T8N O \TEoR| prc | n-or SR SE ey | B8 | —1av | s6
Line Driver |Alarm TG ON Open | poverse Reverse _
Output code Output P Dve co"ﬂf:::' pronipn | S€rve Ready Current 12v
Phase C 2 Signal nput | g | meut Output Limit Input Output
33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
PAO | xPa0| PBO |xPBO|ALo3 | ALM | AV | prp | p-oT | PHA AF;‘SETF P-CL| oot |—12v| s6 |+12v| s6 | FG
{ O 0 !
o | e o (Al o | e T e e | —r2v | v |
Phas% A PhasF:a B 3 Output P(:ll:spemﬂ Input rf’hil‘l"k Input Limit Input Output Output Ground




TORQUE MONITOR

SERVOPACK

(RATED TORQUE AT 3V/100%) \T/':‘é':\'; D
SPEED MONITOR . FEEDBACK(2V/1000r/min)
(2V/1000r/rmin) MODE SWITCH
© TM3-3
™31 [] VR4 l
SPEED REFERENCE INPUT INA ™3 2 2
(RATED SPEED AT £6V) Ll SN s W Sl
3000r/min SG-A IP
AUX SPEED REFERENCE IN-B 2 ]
INPUT {p Lt
(RATED SPEED AT +£2 TO £10V) SGB ™38 j%]
3000r/min '[
N-CL
CURRENT LIMIT AT REVERSE  +
RUNNING(—100%/+30V) 7 SGNCL |P
INPUT)
- pP-CL
CURRENT LIMIT AT FORWARD
RUNNING(+100%/—3 OV f SG-PCL 1P
INPUT) +
(Note 2) +24vIN B¢ 48k _____
SERVO ON AT _ SERVO ON
1Ry ON 24V ;—RZ S-ON
R i PROPORTIONAL
PROPORTIONAL CONTROL | = P-CON ™ CONTROL(P DRIVE)
AT 2Ry ON(PIDRIVE ATOFF) | =~ 124  |ssa -
—— = REVERSE RUNNING
REVERSE RUNNING NS N-OT PROHIBIT
—Q O
PROHIBIT AT N-LS OFF
. ———= FORWARD RUNNING
FORWARD RUNNING P-LS P-OT PROHIBIT
PROHIBIT AT P-LS OFF e | -
9RY  AIMFRST ——= ALARM RESET 3
Akl -RST :
ALARM RESET ATORyON 5 © ALM gﬁ
g
3
R
MNote 2) 3BY 14 — :
3Ry ON AT CURRENT 1 - ] l "' =¥ l=t—— CURRENT LIMIT i
LIMIT DETECTION cr— 4P A L————* - DETECTION e
¥
AR Teon+ 5
4Ry ON AT TG ON ) T }_ | ON 2
TGON— zP TG k
ROTATION AT #
SRy ALM+ APPROX. 46r/min or MORE i
5Ry OFF AT SERVO ALARM | ¢ 1S DETECTED #
e A- 3" P - SERVO ALARM :
6Ry :»
6Ry ON AT SERVO READY | py—SRDYT K
—e¢ S-RDY—tP > - SERVO READY §

P Twisted pair wires

Notes
1 Capacity of each output circuits is 30 VDC, S50mA or less
2 The user must provide the 24V power supply

Fig 63

1CN 1/0 Signal Connection and

External Signal Processing




5 4 2 Connector 1ICN 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
S-ON 8 Servo ON Base block and dynamic brake are cleared
P-CON 24 Proportional drive Proportional control refe-ence to prevent drifting when the motor 1s left motionless
reference without reference input, while the main circuit is kept energized
N-OT 26 Reverse running prohibit | In the case of linear drive etc  connect imit switch signal according to the run
direction Thus signal 1s “closed” during normal run
P-OT 41 Forward running prohibit | When limit switch (s tripped 1t becomes “open "
External power supply to 1CN-8, 24, 26, 41 and 43
+24VIN 7 24v Use an external 24VDC (25mA min ) power supply
IN-A* 12(13) Speed reference mnput At £6 OV, =* rated speed 1s obtained
At 20 to 2100V =rated speed is obtained
_a*
IN-B 14(15) Aux reference input For adjustment potentiometer [IN-B]1s used
N-CL 29(30) |Currenthmitreference | 454y 4 10%/100% torque +9V max
at reverse running
Current hmit reference
- -— +109 0, —
P-CL 44(45) at forward running 30V £10%/100% troque —9V max
ALM-RST 43 Alarm reset This signal resets the alarm

*When either IN A or IN B 1s 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 1s detected
ALM 38(39) Servo alarm For detatls, 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 to &
TGON 22(23) Motor run detection + 45 r/min  Short-circuit SW1 to 5
+ 450 r/min - Open SW" to 5
* N-CL or P-CL used Turns ON when output torque reaches the level set by
f— N-CL or P-CL
CLr 5(6) Current it detection * N-CL or P-CL not used  Turns ON when output torque reaches the level
set by potentiometer
S-RDY 27(28) Servo ready Turns ON when main power supply ON, and no servo alarm
12y 1048 1, 2 +12V +5% 30mA
+12V output power + max output current m
ov 17,32, 47,49 supply Used with speed reference or current hmit 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/1000 r/min) +5%, load 1TmA max
PAO 33 Phase A
*PAO 34 Phase A| PG pulses after frequency division are output at line driver (T MC 3487)
PBO 35 gosmomng Phase B| To be receiwved by line recetver (TI MC 3486)
ignal —
* PBO 36 OU(pUt 1 Phase B
PCO 19 Phase C
*PCO 20 Phase C
PHA 42(1) Positioning Phase A Open collector output, encoder output signal after frequency division
PHB 40(2) Signal Phase B Max operating vollage  30VDC
PHC 25(3) Output 2 Phase C Max output current 20mADC
ALO1 4(1) Alarm code output Open collector output
ALO2 21(2) (BCD code) Max operating vollage  30VDC
ALO3 37(3) Max output current 20mADC




ENCODER (PG) CONNECTION

and Cables (Table 5 6)

5. 5 CONNECTOR TERMINAL (2CN) FOR OPTICAL

5 5 1 Specifications of Applicable Receptacles

Table 5 6 Specifications of Applicable Receptacles and Cables

Connector Type*

Applicable Receptacle Type

Cable
used In #
SERVOPACK Manufacturer | Soldenng Type | Caulking Type Case' Specifications
MR-20RMA,
’ Honda Tsushin on ¢ DP8409123 or
ngh;oaggle Co ., Ltd MR-20F% MRP-20F01 MR-20L DE8400093

*Made by Honda Tsushin Co, Ltd

tAttached to each applicable receptacle (Soldering

and caulking types)

1Attached to SERVOPACK at shipment

#The cables Listed in Table 57 are available on request

If required, purchase in units of standard length as

shown in Table 5 7

Table 5. 7 Cable Specifications

Connection Soldered Type Caulking Type
YASKAWA
Drawing No DP 8409123 DE 8400093
Manufacturer Fupkura Cable Co
General Double, KQVV-SW KQVV-SB
Specificat AWG 22X 3G AWG 26 x 10P
peciticauons AWG 26 x 6 P X
For Soldering Type For Caulking Type
Internal A, |Red 1] Blue
S:énposmon A2 |Black 2| Yelow-
Lead Color A 3| Green yeliow 3| Green-
B, Blue 4 Red-
White/biue White
B2 mggmm 5 auhrl‘l’ée- ';WIsled
alr
Bs m/green Twisted | 6 glr‘;sv-n wires
B. orange Pair 7 Yellow-
White/orange wires Brown
Bs :Jmpwple 8 grrgsvrr‘;
Be %rme/grey 9 gsg\;m
10| Bron
YASKAWA Standard length 5m, 10m, 20 m
Standard Terminal ends are not provided (without
Specifications connectors)

— 26

NOTE

1 When applicable cables listed in Table 57 are used,
allowable wiring distance between SERVOPACK and
motor 1s a maximum of 20meters

2 The cable applied for 50m wiring distance I1s avail-
able on order (YASKAWA drawing No DP8409179)
If winng distance 1s 20 m or more, contact your
YASKAWA representative.

3 Cables must be assembled by authorized vendor with
appropriate tooling

5 5 2 SERVOPACK Connector (2CN) Terminal Layout

and Connection
The terminal layout for the SERVOPACK connectors (2CN)
for connecting the optical encoder 1s shown in Table 58, and

the connection method of 2CN and the optical encoder, in Figs.
54and 55

Table 5 8 Connector 2 CN Layout
of SERVOPACK

1 2 3 4 5 6 7

PGOV | PGOV | PGOV | PG5V | PG5V | PG5V DIR

10 11 12 13

PU * PU PV *pV PW *PW

14 15 16 17 18 19 20

PC | *pC | PA | *PA| PB | *pB | FG

Note For DIR, see Par 6 9 1



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

OPTICAL ENCODER

SERVOPACK

——

TR SRR L] { e Y PRATRE
t ‘ BLue! | | “PHASE A P
i WHITE/BLUE | 4 | ‘D( 1 ;
i 1
: veeow | b i
v WHITE/YELLOW | | |
¥ Ue !
GREEN| , ! _PHASE (
, WHITE/GREEN | 4 ! T
57
; ORANGE | | OUTPUT
: WHITE/ORANGE | | LINE DRIVER
| PG T *PU  MC3487 ¢ . LINE
P RECEIVER
" PURPLE ! { 1 MC3486t
2 WHITE/PURPLE | 4 |
e M T
4 GrRev ! {1
5 WHITE/GREY | | | -
x RED ) | &
& ! Black! T &
—t
N | |
| |
- 05mm2 | | 2
o :
[ S B
1 I
y: | 1
be * i |
Jid f GREENVELLOW |
. K T
a i o i
e 5%' CABLE 12 Twisted par wires
st B ey S s“‘&‘*l DP8409123

tMade by Texas Instruments Inc

Note Connector specifications of optical encoders are as follows
Connector —Type MS3102A20-29P (Receptacie)
Accessory (not attached) — Type MS3108B20-29S (Angle plug)
Type MS3057-12A (Cable clamp)

Fig 5 4 R Series Soldering Type Connector 2CN Connection and 1CN Output Processing
(When using Connection Cable DP8409123)
OPTICAL ENCODER ,- mmz SERVOPACK L~
T T e s i p \° A R S tPY RS

2 A | II pa _PHASE A P PAO; { |
K By + ’: t :: *PA 1344 ¥PAO | "D : i
‘ G} Lyl pg _PHASE B 1agd, Peo 4 g
L DY HEP T k 1364 *PBO, ¢ B ;
F t =75 *PB
I *[{ 1 P e | p T 4 %
. - : PHASE C 11 PCO ] .
' 3 | fgve PC —===== k ks 3
N L ll :,ﬁ; 2‘su(PC 1265 *PCO, § . %

K i “ OUTPUT )

P
G % T, 1 %55~ PY  LINE DRIVER

: o Tp 1 5o+ PU  MC3487* £ LINE
3 N PP s RECEIVER
. PV MC3486*

N [ 2 10 PV ey T
RS ' p | 2 11 1
: Lt X
I P =XF) z w
"i P T 2 13 *

b % PG5V
. o 2
. 4
s T rxl PGOV
{ 1
l\ﬁ P | "2 5
. HIC
i : L
i + :, L
[—‘—'—‘——l, %'—DIR
|- 1 i
1 R \ ' |
" H / \ J . B
i : ~ - i
| case 220 & LT Twisted par wires
—as 205 2] DES400093 AL NN, S -

tMade by Texas Instruments Inc

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

(When using Connection Cable DE8400093)
27



0 2mm?*

OPTICAL ENCODER Lo SERVOPACK N
T P PN ST ICN ! T VT T
! pa PHASEA N rasl Pao ! } |
! XTI e wPA0 | | T >
P 2-17
X PHASE B 1364 P8O, 1| |
. 1367 *PBO | { | j>— -
1 1 ]
______ 18 L PCO 5, [
‘R 207 *PCO | | | J>_
OUTPUT LINE DRVER? b
| LINE RECEIVER t
t : MC3486
! I '
1 | |
| |
| |
. 1 bt
| |
| |
¢ -2 ! -
1 : } + '
1-3 % | }
I
Lo
OV \ 7 . 1
]
-18
" i Note Connector specification of optical encoders are as follows
- Connector-Type MS3102A20-29P (Receptacte)
s Accessory (not attached) -Type MS3108820-29S (Angle plug)
‘PN Type MS3057-12A (Cable clamp)
-:—Ly— Twnsted par wires Fig. 5. 6 P Senes Soldered Type Connector 2CN Connection
-v—L‘— pa and 1CN Output Processing
t Made by Texas Instruments Inc (When using Connection Cable DP8409123)
OPTICAL ENOODEFI 0 2mm®
L SERVOPACK -~
: / PN N T T TTTON T a——
L4 ) pa PHASEA_ 133), Paol | | ‘
Ly T2-16 -[}\ 1347 *#PAD T} !
L h zir * PHASE B f L5
by 1 L oo PHASEB 1354 PBO
P! e *Zg 1367 *PBOT ¢ | | '
] I 219 —p 1
Lt pc PHASEC 1ol Peol § 1
L4 j XTI ‘L}\ 1207 +PCO T § | j>—
P 215 7 I T .
! (] ! ”‘ PU %HTB;"NE DRVERT | | | |une recevert
- 2 _ypu ) || Mosees
| l; | 29 | | [
& ro X
14! 2-10 *W : I ~.'
TP XTI |
R ) PW Mk I :
1§ | Jor2 o - r
TP 1 213 | !
[ o PGSV 412 B
| § 1 2-4 “ | [
PGOV i |
I P 21 | '
- ) ) )4 13 ) | ] N
] 4 | Lo5 ] ! .
. vy | | [ 2-2 ov \ l .
3 t t - e U S —
K 2-6
L} P 1| 12_3
l | i | l DIR
N SN
. . N CABLE i
B Note Connector specification of optical encoders are as follows
") ! - Connector-Type MS3102A20-29P (Receptacle)
: Accessory (not attached) -Type MS3108820-29S (Angle plug)
_:_L;_ Twisted pair wires Type MS3057-12A (Cable clamp)
T Made by Texas Instruments Inc Fig 5.7 P Sernes Soldered Type Connecior 2CN Connection

and 1CN Output Processing
(When using Connection Cable D=8400093)
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6. OPERA'“ON Precautions for connections
(in Figs 61 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
If the control circuit is turned OFF, the LED indicating the
kind of servo alarm also goes OFF
- When power 1s supplied to the power ON/OFF sequence
shown 1 Fig 61, the normal signal 1s set (5Ry 1s turned on)
1 the control circuit after a maximum delay of 1 second

Arrange the sequence so that the power 1s simultaneously
supplied to the main circuit (R, T) and the control circuit (r,t),
or supplied to the control circut first, then the main circuit
(Figs 61 and 6 2)

POWER OFFPOWER ON SRy 1MC

When the power Is turned ON, a servo alarm signal con-

o 1sup tinues for approximately 1 second (normally 200 to 300 ms) to
I 2mC 25UP initialize the SERVOPACK
SINGLE-PHASE —S oM EA ° Hold the main-circuit power ON signal for approximately
200 TO 230VAC A 1 second However, this is unnecessary in the sequence 1n
{50/60H2) —o0 oM 4 g.— Fig 6 2, because the control power 1s always turned ON
+ Since SERVOPACK 1s of a capacitor input type, large mn-
24vVDC - rush current flows when the main-circuit power 1s turned
B ON (1echarging time 02s) If the power is turned ON and
Fig 6 1 Connection Example for OFF frequently, the in-rush current himit resistor may be
Simultaneous Control Power ON/OFF degraded and a malfunction may occur When the motor
(When using AC SERVOMOTOR for 200 V) 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
power oFf POWERON5Ry 1 mc l to avoid troubles at transient state
— 1SUP
1mceB
SINGLE-PHASE —5 oM
200 TO 230VAC
(50/60H2) —
24vDC

1SUP, 2SUP  Surge suppressor
1D Freewheel diode (to prevent SRy spike)

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

Arrange the sequence so that the power is simultaneously cut
(including momentary power failure) (Fig 61) or the power to
the main circuit 1s first, then the control circuit (Fig62) The
order 1s the reverse of the power ON sequence



6. 2 SPEED REFERENCE

6. 2 1 Speed Reference Circuit

From the SERVOPACK built-in control power(ICN-@®, @ +
12V, ICN-©®, 8, @, ® 0V, 1ICN-6), @ -12 V) or the external
power, the speed reference voltage 1s given to 1CN- @ and @ or
to 1CN-@ and @® When the SERVOPACK built-in control
power is used, the motor speed fluctuates in 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

SER’VOPACK

A T LT

18k0 (3 W OR OVER)

TYPE 25HP-10B {3
OR EQUIVALENT]

—
B RN

2v «1 12 (1-14)*

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

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

1kQ (3 WOR OVER) 18k (3 W OR OVER)

3 o (FOR LOW SPEED) SEFNOPACK
TYPE RV3OYN
BY:"EOW?.{'ENT OR EQUIVALENT
12v 3 (FOR HIGH
01k 1 SPEED)
2k 1-12(1-14)*
500 1 ¢
1- 3(1 -15)*
8% 3k ve %

PR T S

RV30YN type Carbon-film vanable resistor made by Tokyo Cosmos
Electnic

Low-and high-speed relays
(G.A-432)

Reed relay (PG series) or low-level relay

Note When a carbon resistor 1s used, great residual resistance remains,
so the speed control range becomes approximately 5001

(b) When Carbon Variable Resistor s used

*parentheses are for auxiliary input

Fig 6 3 Method for Giving
Speed Reference Voltage
(for Accurate Speed Setting)

(2) For relatively rough speed setting

18k (3 'W OR OVER)
.
| TYPE RV30YN
OR EQUIVALENT
12v
I 2k

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

SERVOPACK

-12(1-14)*

-13(1-15)=

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

6 2 2 Stop Reference Circuit

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

18k0 ty’
(5 W OR OVER)

l TYPE 25HP 108
OR ECUIVALENT
| 2 kQ

(a) When Multiple-rotation Type,
Wire Wound Variable Resistor I1s used

>
18kQ RUN (ON) E
(3 W OR OVER) STOP (OFF)

_[ TYPE RV30YN

2v '[ OR EQUIVALENT

12v

2ka

(b) When Carbon Variable Resistor is used
* parentheses are for auxiiary 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 1ICN-@®, @ and the auxihary input
terminals 1CN-@, @ must be short-circuited

6 2 4 Auxihary Input Circuit (£2 to +10 V)

Auxihary input circuit is used for application at rated refer-

ence voltage other £6 V

- Adjustement procedures
Between 1CN-@ and @ (® is 0 V), input the voltage to be
used to set the rated speed, and adjust the potentiometer
so that the rated speed is achieved

When combined with YASKAWA POSITIONPACK 1n

positionirig system drive, auxiliary input terminals are nor-
mally used as speed reference input In this case, posmomng
loop gain 1s adjusted with the potentiometer 1 VR
For adjustment, be sure to refer to POSITIONPACK mstruc-
tion 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 fol-
lowing cases
- To protect the motor from overload current when an abnor-
mal load lock occurs 1n the load
+ To change the current limit value according to the external
sequence
The current can be limited by multi-stage setting by the use
of relays (F1g6.6) The same effect can be obtained by giving
voltage signals making analog change

ril
— Aclsllc i
1 8ot cel % SERVOPACK
- Esa
CONSTANT :
VOLTAGE | 1-44
1 SUPPLY & Hog
+ 1
A |

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

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 in-
dependently 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 controlled by a
forward voltage (0 to +9 0 V) between terminals 1CN-@) and
<)

The relation between the rated current of the motor and
current limit values 1s rated current at 30 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 5k} When external current is not restricted,
contacts between terminals 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 =90 V and
current limit values are shown in Fig.6.7.

— 31

300
CONTINUOUS 200
CURRENT
RATIO
(%)
100

0 (APPROX\ —3 —6 -9
—-o6v )
SET VOLTAGE (V)

(a) Current Limit at Forward Side

300

CONTINUOUS 200

CURRENT
RATIO
(%)
100
0 (APPROX\ 3 6 9
( —o6v )

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 iit when Motor 1s Locked

When locking a motor by applying a current limit, determine
a current limit value less than the 70 % of rated current of the
motor. If the load condition requires a current limit exceeding
the rated motor current, refer to par. 6 5(3) Overload detection
level and make sure to unlock the motor before reaching the
trip level

Note that when the speed reference voltage is less than tens
or so millivolts (affected by setting of GAIN ), the
motor lock current sometimes pulsates If this 1s not desirable,
the current pulsation can be removed by increasing the speed
reference voltage



6. 4 CONFIGURATION OF 1/0 CIRCUIT

For proportional drive, overtravel, servo ON, alarm reset,
servo alarm output, current limt 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, proportional drive
reference, forward/reverse overtravel protection, alarm reset
Construct the mput circuit using 24 V power supply (Fig 6 8)
Typical circuits are shown in Fig53

NOTE

The user must provide the 24 V power supply
24 VDC +1 V,25mA or more (approx SmA/circuit)

+24vV OPTICAL
COUPLER

~=— APPROX 5mA

T

Fig 6 8 Configuration of /0 Circuit

(1) Proportional Drive Reference [P-CON]

If a position loop 1s not set for positioning, and after comple-
tion 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 dnift 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 (coun-
terclockwise 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 operated
only 1n a resetting direction However, drive is not possible on
the nstruction to operate to the OT side.

24v 1]

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

Side P Power- | Side N Power- [ Operable D
ON TR ONTR Direction isplay
Dunng P-OT | Base cut oftf | Power on Side N 2]
Dunng N-OT | Power on [ Base cut off Side P n

Note Operation in a reverse direction 1s 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 1s not used,
connect 1CN- @ and @ to the O V terminal of the
external 24 V power supply

(3) Servo ON [S-ON]

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

NOTE

Before iurning power ON or OFF, turn OFF the “Servo
ON” switch to avoid troubles resulting from transient
current

(4) Alarm reset [ALM-RST]

This 1s the mput to reset a servo alarm state other than the
overcurrent alarm (Display )

Turn OFF control power temporarily to reset the servo
alarm 1f an overcurrent al ([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, employing transistors
Voltage and current specifications are

Applied Voltage (Vmax) = 30 V

Conduction Current (Ip) = 50 mA

NOTE
The output circuit requires a separate power supply Itis

recommended to use the same 24 V power supply used
for the input circurt (Fig 6 9)

SERVOPACK OPTICAL
oulPUT l COUPLER | * CURRENT
RELAY t 1p TRANSISTOR LIMIT OUTPUT
._—T:E._Q—-—’ S %7 | -TeON
A « SERVO
[ P vma"(;L 5 AR ALARM
/
FLY-WHEEL DIODE READY

Y « SERVO

Fig 6 9 Output Circuit



6 4 3 Optical Encoder (PG) Output Circuit
[PAO, % PAO, PBO, * PBO, PCO, * PCO]
Phases A, B, and C (orniginal 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°pulse difference
(phases A and B)

- Original point pulse (phase C)
(2) Output circuit and recewver 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

1-42
‘ 1-37  (PHA))  pEN COLLECTOROUTPUT
(PHB) } 30VDC, SINK CURRENT
—K 1-21 20mA or below
K (PHC)
‘L [ TT_asv.
asl R 2 Tie e 11c
PHASE A - = --
bCiaal et 1 O] | > PHASE A
b (11c1/4)
PHASE B N85, L | L R
SCEYID 07l -~ PHASE B
19 b arl @ IC-2/4)
- 1 10|
PHASE C —— + -
-{}(1-20 el 1 G| | > PHASE C
[ . LINE RECEIVER
OUTPUT P (1c-3/4)  Ycaager
LINE DRIVER o I3 ;Ersi:\smTrAAm? )
NCE(R
MC3487" b ov 220 TO 4700
Co CHOKECOL [~ —
al 1 + A +5V
= i — ¢ A SMOOTHING
1= : : 1 V(;ONDENSOR ov
oV1- 18} I i ov |

SERVOPACK RECEIVER CIRCUIT

(SUPPLIED BY USER)

:f.Eg_' Twisted pair wires

t Made by Texas Instruments inc

Fig 6 10 Output Circuit and Receiver Circuit

FORWARD RUNNING REVERSE RUNNING

PHASE__". PHASE

A j A
PHASE +==490° +-190*

B LI L PHQSEJ LI 1J
PHASE m! {_ PHASE J1 t_

Note Phase C (original point pulse) 1s synchromized 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 1s the same as 1n (3), above Set the pulse
frequency diving ratio according to Table 61 Fig 612 shows
the optical encoder output waveform under the dividing pulse
frequency

(ORIGINAL POINT)
PHASE C I
JUU U LL Y e
PHASE & ] FREQUENCY
DIVIDING
ease 3] LW L LT LU UL Jratio 1
PULSE
PHASE A | G I S ] FREQUENCY
DIVIDING
eases — L1 L I L [ RATIO 1/2
PHASE A

| ] L
PrasEs | ——1

Fig 6 12 Output Waveform of
Optical Encoder

DIVIDING

PULSE
] FREQUENCY
RATIO 1/3

Table 6 1 Setting of PG Pulse Frequency Dividing Ratio
Sw2* ot 1 2 3 4 5 6 7 8 9 A B C D E F
Puise Frequency
Dwiding Ratio 11 172 | 1/3 | 1/4 | 1/5 | 1/6 |1/10|1/12|1/156|1/20 |1/30| 2/3 | 2/5 - — -

* Hexadecimal digital switch
tinitial setting



6. 5 PROTECTIVE CIRCUIT

SERVOPACK provides functions to protect the body and
motor from malfunctions

(1) Dynamic brake function

SERVOPACK incorporates a dynamic breke for emergency
stop This brake operates when

- Alarm (fault detection) occurs

- Servo ON command is opened

- Main power supply is turned off

- During deceleration at P/N overtravel

(2) Trouble detecting functions

Table 6. 2 Trouble Detecting Functions

Trouble Detection

Display

Overcurrent Overcurrent flow in the main circuit

=2 Circuit Protector

Trp Circuit protecter tipped

Regenerative circuit not activated
in SERVOPACK
* R Series
For 200V : only 200 to 700W
For 100V : only 100 to 500W
e P Series
For 200V : 100 to 700W

Excessively high DC voltage in the
main circuit

* For 200V : Approx 420V

= For 100V : Approx 220V

Excessively large speed reference

3 Regeneration
* | Trouble

4, | Overvoltage

S. | Overspeed input (detected at approx 4300rpm)
Low DC voltage in the main circuit
5. | Voltage Drop | &fter power ON

* For 200V : Approx 150V
* For 100V - Approx 75V

Overload condition of motor and

1, | Overload SERVOPACK

Element error on the printed circuit
b. | A/D Eror board of SERVOPACK
C Overrun Wrong wiring of motor circuit or PG

* | Prevention signal line

CPU Error Any error of CPU

(3) Overload (OL) detection level

Fig 613 shows the setting of overload detection level at 100%
rated motor current The higher the moter speed is the quicker
the motor responce to the same overload at 200% rated current
or more.

N=0 r/min
(E1on

OPERATING /
TIME
(S)

v

N=3000 r/min
(AT RATED)
SPEED N
1
o7 |
100 200 300

MOTOR RATED CURRENT(%)

Fig. 6. 13 Overloard Charactenstics

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

If any trouble detection circuits in Table 62 functions, the
power drive circuit in the SERVOPACK goes OFF, 7-segment
LEDs indicate the operation condition and a servo alarm signal
1S output

The alarm codes are also output to the external through
open collector output circuits of ALO1 to AL03 See Table 6 4

(5) Protective circuit operation

An alarm signal indicates some trouble. Check the cause and
correct the trouble, and restart the operation Before checking
the cause, turn OFF the power to the main circuit to avoid
danger App.y the sequence so that the alarm signal turns OFF
only the main circuit(®, @), as shown in Figs 61and 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 mput signal, or turn OFF the control power supply
once

If [1.] or [7_]is ON (SERVOPACK is over loaded), the reset
alarm is not immediate and occurs a few minutes later



6. 6 LED INDICATION

Status of SERVOPACK and alarms are displayed by [ MAIN |
LED and 7-Segment LED

Table 6 3 LED Status Indications (Green)

Status of SERVOPACK Indication

Any indications of 7-segment LED
1s lit

LED s lit
EI 1s It

[:] 1s it

E 1s It
E 1s hit

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

(a) Switch SW1-7 - OFF

Control Power Applied

Main Power Applied

Base Current Interrupted

Current Conducting
(Normal Operation)

P Side Overtravel
N Side Overtravel

7-segment
LED

Specihcations I?Il_sg:a)a)y Cﬁge Ou:put Ou;put Ou;put SVALM

Normal [[][=]| F O O O O
oC E] 6 X O O X

MCCB 5 O X O X
RG 4 X X O x
ov 3 @) O X X
0s
- 2 X O X X
uv E] 1 O X X X
oL (7] 0 X X x X
cPU ] 0 X X X X
A/D (5] 7 O O O x

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

{b) Switch SW1-7 : ON

Specifications l?[sg:g)y Cﬁge Ou:put Ou;put Ou;put SVALM

Nomal [[][=]{ 8 X X X O
oc A 1 O X x X

mccs | [2] 2 X O X x
RG 3 @) @) X X
ov 4 X X 8 X
S: 5 @) X O X
uv 5] 6 X O O X
oL 7] 7 ®) @) O x
e —D— 0 X X X X
A/D 5]

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

6. 7 PRECAUTIONS FOR APPLICATION
6 7 1 Overhanging Loads

The motor 1s rotated by the load, 1t 1s 1mpossible to apply
brake (regenerative brake) against this rotation and achieve
continucus 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 repre-
sentative

6 7 2 Load Inertia (JL)

The allowable load mertia JL converted to the motor shaft
must be within ten times (for R series) or five times (for P
series) the mertia of the applicable AC SERVOMOTOR If the
allowable 1nertia is exceeded, an overvoltage alarm may be
occurred during deceleration If this occurs, take one or more
of the following actions

» Reduce the current limit
- Slow down the deceleration curve
- Decrease the maximum speed

For details, contact your YASKAWA representative

6 7 3 High Voltage Line

If the supply voltage 1s 400/440 V, the voltage must be dropped
to single-phase 200 V or 100 V using a power transformer
Table 6 6 shows the transformer selection Connection should
be made so that the power 1s supplied and cut through the
primary (or secondary) side of the transformer

6. 8 PRECAUTIONS OF OPERATION
6 8 1 Noise Control

SERVOPACK uses 1s a power transistor in the man circuit
When these transistors are switched, the effect of -3 or -5
(switching noise) may sometimes occur depending on the
wiring or grounding method

The SERVOPACK incorporates a CPU This requires wiring
and provision to prevent noise interference To reduce switch-
ing noise as much as possible, the recommended method of

wiring and grounding is shown in Fig 614
(1) Grounding method (Fig 6 14)

- Motor frame grounding

Wher the motor is at the machine side and grounded through
the frame, Cf —d(ft'— current flows from the PWM power
through the floating capacity of the motor To prevent this
effect of current, motor ground terminal ® (motor frame)
should be connected to terminal & of SERVOPACK (Termi-
nal @ of SERVOPACK should be directly grounded )

- SERVOPACK SG 0 V

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



6 8 1 Noise Control (Cont'd)

T T T, L, T A R U N PSRN L P VW S 3
N —- - T
£ 't . u === A e
200vAC T i TyPE ' R g
OR - 2LF v 4 M
100VAC o CACRSR | o
- 1t o s &3 (F
I 1t - - A
35mm? it ~ “1
OR ‘P I 'P 3 Fi e
LARGER (FRAME) " . 2onf b Ll O
A YA 1 .
L 1CN H| B
- J
i | - - | 1\ 4
« OPERATING RELAY | ) i
! SEQUENCE 8 %’;"‘ P
+ USER SIGNAL LARGER 1
GENERATING
==~ cIRcuIT . .
{ E
F%
I I . I 4

i'ﬂ

-

v

[agalain | 35mm?
. [ OR H
§ 1 1LF AVR B
: {l P P | GROUND LARGER -y
Il -7 A
2mm? OR LARGER i
(FRAME) Y (FRAME) Jrr 35mm2 .
LEAD OF CASE .
35mm? OR LARGER 3
; (FRAME) e v -
PANEL GROUNDING
_]P — Twisted pair wires
- 2~ ONE POINT GROUNDING
Notes
1 Use wires of 3 5mm2 or larger for grounding to the case (preferably flat-woven
copper wire) Fig 6 14 Grounding Method

2 Connect line filters observing the precautions as shown 1n (2), “Noise filter installation *
(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 1n Table 6 5 The power supply to periph-
erals also needs noise filter

NOTE

If the noise filter connection s wrong. the effect decreases .
greatly Observing the precautions, carefully connect them as @) tS:paratet ﬁhe mputd antd output leads Do not bundle or run
shown in Figs 615 to 618 em 1n the same duc

Table 6. 5 Recommended Noise Filter e

Class SERVOPACK Applicable Recommended Noise Filter*
Type CACR- Noise Filter Type Specifications
50W SRASACI R
(007HP) | SRASAE1 R
100W SROIACH ¥ Single-phase |
(013HP) | SROIAE1 cormect |1 21| 200VAC class, 54 BOX
200W | SR02ACH
SRO2AE1
200V (0 27HP) e
300W | SRO3ACI 1 LF-210 | Single-phase
(0 40HP) | SRO3AE1 + 200VAC class,10A
500W _ Single-phase
(67HP) | SPOSACT LF-215 | 200VAC class, 15A
700W . Single-phase
(093HP) | SRO7ACT LF-220 | 200VAC class,20A
(05(%\{1‘/5") gﬁnﬁssﬁgzz S SEPARATE CI/R/CUITS
¥ ingle-phase
100W | SRO1AC2 WRONG | LF-205A 200VAC class, 5A WRONG CORRECT

(013HP) | SROIAE2

200W | SRo2aC2
100V | (yo7Hp) | SRO2AE2

% Single-phase
LF-210 | 500VAG class, 10A

LF-215 Single-phase

00W | soance Fig 6 15

) X |DD|VDV gy
°
Eu.-«"
S

(0 40HP) 200VAC class, 15A
500W Single-phase
67Hp) | SAOSAC2 LF-220 | 500VAC class, 20A

* Made by Tokin Corp
If noise filter i1s required request your YASKAWA epresentative



(b) Do not bundle the ground lead with the filter output line or
other signal hines or run them in the same duct

FILTER

d

THE GROUND LEAD

D |canBenEAR
THE INPUT LINE

CORRECT
Fig 6 16

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

panel
b e
THICK

SHIELDED aAND
GROUND SHORT

=

4 =
BOX WRONG BOX
*Equipment

CORRECT

Fig 6 17

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

CONTROL PANEL

[ — M1
n FILTER wl !
e |
1 L_"E_,* |
el
J_ mBASE _]
A -
*Equipment
Fig 6 18

6 8 2 Power Line Protection

The SERVOPACK is operated through the commercial 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 fast blow fuse cannot be used, because of the in-rush
current

Table 6 6 Power Supply Capacity and
MCCB or Fuse Capacity

Rated . t
Glass| Ouput |SERVOPACK] PONGE OB, | o SR rvaRAOK
W (HP) kVA A
50(007) | SRAsRS! & 03 5
100(013) | SR3IAS! 05 5

200V 200(0 27) | SRZAE 075 5
300(0 40) | SROSAS: 10 10
£00(0 67) | SRO5ACI 14 15
700(0 93) | SRo7ACH 20 15
50(007) | SRASAEE w 03 5
100(013) | SRS = 05 5

100V | 200(027) | SRIZASE' w 075 10
300(0 40) | srosac2 10 15
500(0 67) | SRosAC2 14 15

* Values at rated load
tInterruption charactenstics at 26°C 200 % 2 s or more
700 % 0 01 s or more

Note
Use a ground fault interrupter of high-freguency type
However, time-delay type is not applicable

6. 9 APPLICATION

6 9 1 Connection for Reverse Motor Running

If the machine construction requires that the normal forward
reference 1s 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 1s not required For for-
ward reference, frequency dividing output from SERVOPACK
forwards B-phase
— 2CN-1 (OV OF PG}
L

2CN-7 (DIR)

ks

SHORTED
Fig 6 19

Note

Set CN2 1 and CN2-7 to be connected to the closest connectors using the shortest
distance at the cable side (MR-20F or MRP-20FO!1)

Using a long cable causes malfunction by 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 +1 mA load at full-scale voltage (both swing).

TORQUE
METER gl e

< TORQUE MONITOR

4 SPEED MONITOR

¢ 3 Fig 6 20 Speed and Torque
i‘§ seov Measurement

- Torque monitor output (ICN-9) +30V £10%/
1009 torque

- Speed monttor output (ICN-10) +20V 5%/
1000 rpm

- Instrument DC ammeter of +1 mA load at full-scale voltage
(both swing) Use ammeter of DCF-6 or DCF-
12N by Toyo Instrument or equivalent



. Example When an R Series motor (rated speed 3000 r/min)
1s 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 1s used,
execute the following timing for signals ON and OFF The
magnetic holding brake 1s released by current conduction

ON
MAGNETIC HOLDING _OFF ['BRAKE RELEASED] OFF _
BRAKE

101t002s*
= !
' INPUT ;
SPEED REFERENCE | L
i ! ON ! H
SERVO ON il =
t o {1t OFF
OFF | RUNNING | !
MOTOR ROTATION  —
0 —-‘T_

*Input speed reference after warting 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 is turned on
the motor will enter servo lock status after approx 30 ms

Fig 6 21 Magnetic Holding Brake ON-OFF Timing

7. INSTALLATION AND WIRING
7.1 RECEIVING

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

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

- The output shaft should be hand-rotated freely However,
motors with holding brake do not rotate

- Fastening bolts and screws are not loose

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

7. 2 INSTALLATION

7. 2 1 SERVOMOTOR

AC SERVOMOTOR can be installed either horizontally or
vertically

(1) Before mounting

Wash out anticorrosive paint on shaft extension and flange
surface with thinner before connecting the motor to the driven
machine See Fig. 71

ANTICORROSIVE
PAINT

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 hiquids
- Ambient temperature 0 to +40C

- Accessible for inspection and cleaning

If the AC SERVOMOTOR 1s subject to excessive water or
o1l droplets, protect the motor with a cover The motor can
withstand a small amount of splashed water or o1l

(3) Environmental conditions

Ambient Temperature 0° to +40C
Storage Temperature —20° to +80°C
Humidity 20% to 80% RH(non-condensing)
(4) Load coupling

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

Use flexible couplings for direct drives The alignment
should be mzde in accordance with Fig 7 2

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

® (@®Measure the gap between a straightedge
and coupling halves at four equidistant
points of the coupling
Each reading should not exceed 003
mm

@Align the shafts

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

Fig 7 2 Alignment of Coupling

(5) Allowable bearing load

Avoid shock to the motor shaft when mounting gear box,
coupling or pulley Don’t exceed thrust and radial loads speci-
fied 1n Table 41



7 2 2 SERVOPACK
(1) Installation

The SERVOPACK type CACR-SR "1 AC and -SR (i} AE
are rack-mounted type

(2) Location
- When installed 1n a panel

Keep the temperature around SERVOPACK at 55C or
below

- When installed near a heat source
Keep the temperature around SERVOPACK below 55C
If subjected to vibration

Mount the umt on shock absorbing material
- If corrosive gases are present

Avoid locations where corrosive gases exist as it may cause
extensive damage over long use

Especially vulnerable are switching operation of contactors
and relays

- 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 1n the unit base To change to base-
mounted type, change the support position as shown in Fig 7

5 (b) Mounting screws of base support are sttached to the
SERVOPACK

WALL WALL
t ' UPPORT
%
VENTILATION VENTILATION
(a) Rack-mounted Type (b) Base-mounted Type

Fig 7 5 Mounting Direction

7. 3 WIRING
7. 3 1 Rated Current and Cable Size

Tables 71 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 conditions
and current capacity The cable size is calculated so that a
bundle of three cables can carry the rated current at an ambi-
ent temperature of 40°C Table 7.3 lists the type of cables

Table 7 1 Rated Current
5’?&. Rated Current (Effective Current)
Extemal Terminal 200V Class (Type CACR-) 00V Class (Type . CACR-)
SRASAC1 | SROIAC1 | SRO2ACT | SROSACH | SROSACT | SRO7ACT | SRASAC2 | SROIAC2 | SRO2AC2 | SRO3AC2 | SROSAC2
Symbol SRASAE! | SROIAE1 | SRO2AE1 | SRO3AET| —— —— | SRABAE2| SRO1AE2 [ SRO2AE2| —— _—
on Main Circuit Power Input ®dD 15 25 40 50 75 100 26 45 80 10 150
Line Motor Connection oOv®| o7 10 20 27 36 57 12 17 29 36 55
Control Power Input ©® 05
off Control I/O Signal Connector 1CN 100mA DC max
Line PG Signal Connector 2CN 100mA DC max (500mA DC for power line only)
Ground + —_—
Table 7. 2 Recommended Cable Size of SERVOPACK
e Cable Size mm2*
External Terminal 200V Class (Type : CACR-) 100V Class (Type : CACR-)
SRASACH | SROTAC1 | SRO2ACH | SRO3ACH | SROSACT | SROTACT | SRASAC2| SROIAC2 | SRO2AC2 | SROBAC2 | SROSAC2
Symbol SRASAE1 | SROIAE1 | SRO2AE! | SRO3AEI | —— —— | SRASAE2| SROIAE2 | SRO2AE2| —— e
Main Circuit Power Input ®0 HIV 125 or more HIV 20 or more HIV 125 or more HIV 20 or more
S:e Motor Connection OIOID) HIV 125 or more o el HIV 125 or more Hivz2o
Control Power Input (GIO0) HIV 125 or more
- Two-core twisted shielded cable
off Control 1/O Signal Connector 1CN . Corelmust b? 02 mm?2 or m%re
» Tin-plated soft-copper twisted cable
Line | P@ Stgnal Connector 2CN | . Finished cable dimension: 16 dia or less for 1CN 11 dia or less for 2CN
Ground + HIV 125 or more

* Used at ambient temperature 40 'C
Apply rated current on 3 lead strands



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-Reststant 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 conduit) 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 Winng Precautions

SERVOPACK 1s a device for speed control of 1000 1, and
signal level of several mulli-volts or less The following precau-
tions should be taken for wiring

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

Cable length 1s a maximum of 3 m for reference input lines
and a maximum of 20 m for PG feedback lines Use the shortset
possible length

{2) For ground hne, cable should be as heavy as possible to
provide class 3 ground (ground resistance 100Q or less) Use
central grounding point . If the motor and machine are insulated,
ground the motor

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

- Place the noise filter, SERVOPACK and I/O reference as
near as possible to each other

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

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

« Run the power line and signal line, holding the distance to 30
cm or more, do not run them 1n the same duct or in a bundle

- When the same power is used for SERVOPACK, as for an
electric welder or electrical discharge machine or when a
high-frequency noise source 1s present in the vicinity, use
filters in the power and input circuits

. The SERVOPACK uses a switching amplifier, and electrical
noise may be present in the signal line Never leave the
termination of the analog input wiring open

(4) Remedy for Radio Frequency Interference (R F.1)

SERVOPACK. may interfere with radio reception If the con-
troller interferes with radio reception, connect a noise filter to
power supply

(5) The signal line uses cables whose core Is extremely fine (O
2 to 03 mm?) Avoid using excessive force which may damage
these cables

7. 3 3 Power Loss

The power loss of SERVOPACK 1s shown in Table 74 The
values are calculated under the following conditions

- JL=10XJM
- Repetitive duty of N=0 — 4000 r/min 1s 5%

Table 7 4 Power Loss at Rated Output

m SERVOPACK | Output Power Loss

Class| ~'yy Type | Current c'famﬂ R;:\eratwg ((::ontrtl:tl Total

rcu stance Ircul

) | CACR-SR | Aqms) | CXc o reut |y
50 ASAC1 R _
o7 :asaEt R 07 | 2 50
(:J?g) 'gﬁg 10 | 25 | — (@ 55 (61)t
200 | 02ACH

soov| 02D 02AE1 20 | 30 6 66
300 | 03ACH 27 | = .
(040) | 03AE1 71
oo | 05AC1 36 | 55| 6 o
ooy | 07ACH 57 | 50| 15 30 | 95
50 | ASAC2 R ~
©oon |AsaE2 R| 12 | 2 50
100 [01AC2 R
©13)|oaE2 R} 17 | 6 61
200 | 02AC2 R

100V| 027) | o2a2 R| 29 | 40 6 76
00| 0sac2 R| a6 | s0 6 86
ooy |osace Rf 55 | 45 | 15 9

* The regenerative resister causes power loss when the power i1s detected The
values n the above table show maximum allowable values of average power
loss Regenerative resistor must be mounted outside if the motor 1s driven in a
duty cycle with a larger value of resistance

t Only P series SERVOPACKS have the regenerative resistors built-in



8. DIMENSIONS

8. 1 SERVOMOTOR DIMENSIONS in mm (inches)
8 1 1R Series AC SERVOMOTOR

If the capacity 1s the same, the dimensions are the same even
if the voltage or pulse specifications differ (100V, 200V, 1500
pulses or 1000 pulses)

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

ENCODER LEAD
LENGTH 350(13 78)

(1) Standard (with key, straight shaft)

Dimensions of the keyway are based on JIS (Japanese Indus-
trial Standard) B1031 “Sunk keys and their corresponding
keyways) ” Parallel key has been attached

- AWG22 % 3 CORE el
AWG26 x 6 TWISTED MOTORLEAD SCALE 12 (BT
/ L LENGTH 350 (13 78) = o3
3 LL 300118} “AWG20 <4 CORE N RN
Bl 39(154) M ___[3012) 0, 4
e 1S 3 m'\
é ,03 11(043) .1.?«) 76?()) 24) Il %l}:\)l(ﬂlél_‘ m?—)
® i =
= T g | 3 L
3 PATE | 11 (055) B 2
™ / - _E_E ]7 ~
o t i =
© | x o ~
3 vl P =
1 . = F 23
5 ®
E il z
o 18 | 0 - 5,
:{;15 (0071) T oo as(02)pia 2%
(=]
= __l_ 3(0118) Type L L LM Approx Mass
USAREM kg (Ib)
V1315 1015 | 625 10
AS 2K e 1g) | 100 | 246) 22)
- 149 119 80 13
01 312K | 587) | 1ae9) | 315) 29
» TYPES USAREM-02{1{"i2K, -03{}{"}2K
L
L 0118
195 (39(1 54) LM 3
(077) . 315 8(031) (012)
T L 2l (124)
g —E' --— i < ——-— T
| — - “Nafe’ _&:_ —_———
[ R G| T
H — i - <t .L‘O)d A
QD cauton 3 & A .
‘ P}_ATE © K '3 g <
3| =8 | 2 u <3 Bl o[A]
Bz = (085, 3 8
3l o P
() };; B ——-¢ ? - $ < o —
a — °| &3 )
oS8 b
] i esg 3
= o
AL
62(244) 5
_62C o 3(0118)
c L(_ 4-6(0 24)DIA
6._:[31}
5(0197)
- Type Approx Mass
USAREM | * el B kg (Ib)
1w | 1565 | 1266 | 875 20
02 332K | 66 | a98) | 344) “@a
- v | 1805 [ 1505 | 1115 26
037 2K 1 1779 [ 593 | 1439 57

— 41




— 42

» TYPE USAREM-05 2K
209 5(8 25)
1695(667) 40(157)
39 115(045)119(4 67) [3(012)
195(077)[(154) | _335132) {19
- | w | [[040: g
v e i = :ﬂ%ﬁ \
{, _FJ-J . %F z
. CAUTION H I s —IR%elA] G.LD
% 8 L)), < a
et = <~ A -
© X a3
Y5 £ 8
Ol m|-] °9°T
T »|% 25 =4 <
O b oss)ll%l B a
ol ) e|adz
112 =~ B2
1 o<
=8
— -
o~ —
= d ',l 3(0118) x
« oy Yy 4 9(0 35)DIA
of ['s0197)
5 5(0197
Approx Mass 44 kg (97 1b)
- TYPE USAREM-07C 2K
2325(915)
192 5(7 58) 40 |a57)
39(1 54) 115045 1425 59 3 |12
195(077) 335(1 32) 10 (0 39)
| cedh TN
e ! ~— 2 .
_— e ] ’% .I [a— .._5.1:1 \
{ B k : <! _— n . H
H 1{©0016)|
- 8 L 9 s =L.§ NAME g3 ‘ogg,s cflﬂ"%)
G.D catione j2  PLATE g e Q
PLATE u‘f’ [~ oSe3) 120(4 72)
- - g ’;l_ l || _§ E
2% | S &
O 123 % 2 —'1 I CED gg |
[ R by ad G553 =3
[jj 3| p l-f'u; ; S
= L I=le
>N — =15 B
=
T 1
30 118)
62(244)
CAUTION PLATE +— 4-9(0351D1A
g sp1n



8. 1 SERVOMOTOR DIMENSIONS in mm (inches)cont'd)  (2) With Brake (with key, straight shaft)

Dimensions of the keyway are based on JIS (Japanese Indus-
trial Standard) B1031 “Sunk keys and their corresponding
keyways) ”

Parallel key has been attached

* TYPES USAREM-A5!}i1i12KB, 01{ 3" 12KB

Lodua

L
L o0 SCALE 1/2 / g
::u 54) M 3012) o EI
Jpes S fooeret 2
PART H
MOTER LEADS ARE TIED b \E 5
m—r T WITH PLASTIC TAPE FROM TIED PART ®
ave g [olE%ald
62(2 44) PLATE T ;l PLATE K 20016 /
i < 9 w0551 § ._ 65(2 56)
? : ] ] g 1= <
3| & H <--12
3 S &2
3 =}l &
4 . Az é B
& YASKAW,
g @q‘}’\ A é % SOID/A
5 x o 1800091
/ O =] { ] 1: _} D
! L _
/ g 8- [8%00) I
CAUTION BUILT-IN HOLDING MAGNETIC BRAKE g _.”10_’ \4.5(0 2)DIA
PLATE 90VDC POWER SUPPLY
Dimensions Magnetic Brake Approx
Type Inertia | Static Frction | vgitage | Mass
USAREM L LL (WY] Type g cm s? Torque vDC | kg (ib)
(02 n $2x1073)[ kg cm (o0z ) D
. A 1645 | 1345 955 14
AS 1 I2KBL oag) | 530 | 3 76) [MmsBs 00528 6 w0 LB
01 3 12K8B 182 152 113 |90-6YN (0733) (833) 17
e (717 | (599) | (4 45) 375)
* TYPES USAREM-02{}i 12KB, -03{ }{"12KB
L
LL - 30j(118)
(597g 39 LM -3 l(012)
1(154) 66(256),  g(o31)[
P E‘-' 1=
. FHI S
T l_—' o] &
By - | =
| i
] [ &1
<
) N o
@ v 3
© 1 ©
= = «°
8 8
= 4
™ / / S
BUILT-IN HOLDING .
MAGNETIC BRAKE, 30118) i 9 46(024)DiA
90VvVDC POWER SUPPLY L
~
[e)] -
g‘_: %‘ 5(0197)
)
Dimensions Magnetic Brake Approx
Type Inertia Static Friction Voltage Mass
USAREM L LL LM Type g cm s? Torque kg (Ib)
{oz m 52x10°%) | kg cm (oz m)| VDC
v 1 194 | 164 | 125 27
02F32KB| (764 | 646) | 492 |mser | 01964 20 o |69
03-32kg| 218 | 188 [ 149 [S020NN 273 (278) 33
& 858 | (740) | (587) (7 28)

_43 —_—



- TYPE USAREM-05 2KB

2475 (974) —
2075(817) 40(157)
39 115(045) 157(618) _ | 3
715(281), (0 12)
= o 10
077) = T 0 40)
- | %@ & —{IREaA
A = 1 i [<:] ]
1 1 0| a
,LQ ©o|w
— ool =
3 113 2 . (OEER
© B =)
$al 2 53
o2 25| H8 |z
o B et oo|wo (=]
gS ©98) LK[' ale 25 _
& | 12 88 N
e — S= R & s
] 2 Q
= NS -
= 4 . R o »
|
BUILT-IN HOLDING /
MAGNETIC BRAKE. 5(0118) 49(035)01A
90VvDC POWER SUPPLY
}' 5(0197)
~
(=]
o Magnetic Brake
© Type Inertia Static Friction A':prox
USAREM | T 2 Torque Valtage K a;:)
ype gecms
{oz n $2x1073)} | kg cm oz ) vDC 9
- MSB/ 04921 30 55
05A 32KBlgyaovn|  (683) @) % 1n216)
- TYPE USAREM-07C 2KB
2705010 65)
230 5(906) 40(1 57)
3gnsa) 1 5045 180(7 87) %012
195077 ’ 715(281) 10(0 40)
1: H
Ce | el L S
%~_ | ———— i \
! ! t._b\‘ H
'L_} i L1388+ C,!.:: =P
- ﬂ . [EEER
35 = 120(4 72)
3| = | g
< <V =
s[5 318 N5
7l dg 3| i€ DA
o  oolos 7 ) P
|l9 e I ,e;ios S 8
-ﬁ = g'— ] _é
4 l , 3.0.,8L, L
BUILT-IN HOLDING MAGNETIC BRAKE —l
90VDC POWER SUPPLY ™ PR p—
Gmsn

5(0197)

Magnetic Brake Approx
Type Inertia | Static Fricton [ygptage | Mass
USAREM-| Type| g°cm-s Torgue K
(oz in §2¥107%)| kg cm(oz n) vDC g (Ib)
MSB/ 04921 30 81
05A 2KBlgyyyvy|  (683) (417) 0 147091




(3) Shaft Externsion of Straight Shaft (4) Shaft Extension of Straight Shaft with Oilseal
« TYPE USAREM-A5 {3} 2 to -07C i} 2 (without brake) - TYPE USAREM-AS5 '} 2S to -07C {_: 2S (without brake)
- TYPE USAREM-A5 | 3 7: 2B to -07C { .} 2B (with brake) - TYPE USAREM-A5 [ ¥} 2SB to -07C i} 2SB (with brake)

SERVOMOTOR proper 1s the same dimensions as standard SERVCOMOTOR proper is the same dimensions as standard
SERVOMOTOR See Par 81 (1) and (2) Details of shaft exten- SERVCOMOTOR See Par 81 (1) and {2) Details of shaft exten-

sion are shown below- sion are shown below
LR
_ 3(0118)
LL LR [[11(043)
LM | 3(0118) LE
] B
. <
2 b ||E
1]
i <
_ [=} _ a
9 9
bty
<) <
313
Without Brake With Brake Without With
Type USAREM | Type USAREM | R S LB Bke | Bake |ig | | L ik s 8 il
p— p— ype Yl
A5 ] A577712B 8 _fom 50 306 USAREM | USAREM
0173712 0173128 30 [ 031 Suew) | (197 fones A5 %128 | A5 3 1258 % | % 8 0w | S0dus [Gppe
0203 12 0277 12B (118) 148, 76 Sean 01: 7328 |01 3°25B | 30 | 45 098]0 77){{031 o) | (197 o)
0373712 0327128 (0851 Goos) | (2786 Gaorz ) 02 7325 02 33288 1181018 36 | o | 14 3y, 7 300 | saraer
05 12 05 2B | 40 162, 10 o 03 ¥ 125 | 03 7 1258 (142)}{2.361/ (0551 o) (2756 o )
07C 32 07C_2B | 1157 | (06299 feg) | (4331 iy 053126 | 05 [ :2SB| 40 | 25 | 50 | 73 16 g, 10 B0 | ey
07C. "25| 07C. 325B[1 57|10 10111 971|287 (06299 Sya)| (4331 fepmd |

* Nippori Oit Seal Industry Co Ltd

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

SERVOMOTOR proper and shaft extension are same dimen-
sions as standard SERVOMOTOR See Par 81 (1) and (2)

Shaft seal 1s same dimensions as shown in Par 81 (4)



8 1 2 P Series AC SERVOMOTOR (1) Standard (with key, straight shaft)

If the capacity 1s the same, the dimensions are the same even Dimensions of the keyway are based on JIS (Japanese Indus-
if the voltage or pulse specifications differ (100V, 200V, 1500 trial Standard) B1031 “Sunk keys and their corresponding
pulses or 1000 pulses) keyways) ” Parallel key has been attached

The dimension diagrams show two types. without brake
(with key) and with brake (with key) The shaft end dimenstons
that are non-standard are shown for apphed models The
SERVOMOTOR proper ts the same as shown 1n each diagram

- TYPES USAPEM-01 .. 12K
-02
-03. .. :

MOTOR LEAD

L 4(1—3%)— 350:£50(13 78:£197)
20(118) LM 1 .:I::. A
ENCODER LEAD 13 o7 2] CONNECTOR
350+5003785197)  Ize  [Thoe | o 3 /(MADE BY AMP)
l._35 {138 i(o 5012
bighicil 2l
j- T g A%r»‘i‘q
TR ] B S (\\\F
32 8 R )
% < @ e§ \‘\"\li A30 W1
5 == 4 R
) — 10 ¢
3 i (
HEIZE
.E__ g{
8 | 47(0.28) DIA
(031) m— MIGHOLES 0102(4 02)
30
3 (118)
© Detail of Shafi Extension
25(0 98]
QK W
—.'1——- ‘
— _;‘B " =i
- R ANV
TAPPED HOLE
Type Shaft Extension Approx
USAPEM- L L LM S kK [ u [ W T M )
115 85 56 1-8on 18 | 25 4 4
O1CE2K | 453 | 335) | (220) | (0433300s) | (071) | (010) | (016) | (016) M3, Deep 6 (024) | 17(37)
118 88 59
02CE2K | (465 | (346) | (232) | 148 s | 3l s | s 2044)
oo M4, Deep 10 (039) b———
03 CE 2 K 122 92 63 (05518m00s) | (071) | (012) | (020) | (020) ' 23(51
@4) | @62 | (248 61




« TYPES USAPEM-05_  "2K

L MOTOR LEAD
07" oK m o 350.£50(13 78 L197)
43(109) (157) o)
Ly L oot [4] ST
ENCODER LEAD 13(0 51) 40(1 57)
3505001378 £197),  |=v 350158 By 113
= =03 02
Detail of Shaft Extension \ﬂ _G—a
4001 57) =Sy
3(012) _
(043 gl
» I
10) —_ ==
A : =
x| 3 2 }
| 1
33 |
— =3 g2 4
L.L__ 4-9(035) DIA !
©30 MTG HOLES  0150(5 91)
Type Shaft Extension Approx
USAPEM- L L LM s K] U [ W | T M )
152 112 69 16801 20 3 5 5
05CE2K | (g | (a41) | 272) | (06308mes) | (079) | (012) |(0197)(0107)| M4 Deep 10 (039) | 46(101)
152 112 69 16-Jon 20 3 5 5
07CE2K | 5o | (441) | 272) | (06308wois) | (079) | (012) |(0197)|(0197)| M4 Deep 10 (039)) 5(110)
(2) With Brake (with key, straight shaft)
Dimenstons of the keyway are based on JIS (Japanese Indus-
trial Standard) B1031 “Sunk keys and their corresponding
keyways) ”
Parallel key has been attached
L
L 20 MOTOR LEAD
2014 " E] T 350 £ 50(13 78:+197)
ENCODER LEAD 13051 | 4501 77) CONNECTOR
350%50(13 78%197) —1 4 (MADE BY AMP)
! (35038 0 35)
Detail of Shaft Extension |
€T
30(118) N
3 3 0
=T g e
25(09) 2 ’
QK 3
] T N\
S el s |
— 031 MTG HOLES 0102(4.02)
BUILT-IN HOLDING MAGNETIC BRAKE,
90VDC POWER SUPPLY
Type Shaft Extension Approx
M
USAPEM- L LL LM s K [ U [ W[ T M kg (o)
141 1 82 11 3on 18 25 4 4
OICE2KB | (555) | (437) | (323) | (043.3oma) | (071) | (010) | (016) | (016) | MO Deep 6 (024) 127(595)
144 114 85
02CE2KB | s67) | (449) | 839 | 148 8 1 3 | 5 | 5 |y poop 10 030 | mor
03 CE 2 KB 148 118 89 (055-8w0s3) | (071) | (012) | (020) | (020) ’ 33(7 28)
(583) (4 65) (3 50)




- TYPES USAPEM -05: 1 2KB

ENCODER LEAD

350+50(13783197) |

N

-07 i1 2KB
L
LL 40
43(1 69) LM as7) —| ood4 |A
o 40057

35(138), 8, 3

031) || (012)

MCTOR LEAD
350+50(1378 +197)

CONNECTOR

/ /(MADE BY AMP)

g
171 Q
e | £38 |_40(157) |
< 0N B . 3(012)
=Ie 17 @ g,;E 11(043)
E - il od é - 28
2 }f 2= _‘L ["o
2 I ,
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8. 2 SERVOPACK DIMENSIONS in mm (inches)
8 2 1 Types CACR-SR{ i AC

(1) 200v
. TYPES CACR-SRA5AC1 . (R,-SROIAC1: [

(000000 COOTERCR0000
o 000D e COOMOOEIRN

P S
T

10-M4SCREW
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4-6(0 24)DIA / 1CN* MR-50RMA

MTG HOLES (Right angle 50P)

é'm &

\I“'\
MOUNTING PITCH235(9 25)

(Detall of )

Mounting part
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1 1

1 1

L.
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3| 8
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i 8
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*Made by Honda Tushin Co ,Ltd
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S 00 ™ oot
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Connector Attachments
Symbol | anufacturer |02 | Case Type
1CN Honda MR-50F MR 50L
Tsushin
2CN Co Lid MR 20F MR-20L
(Delaﬂ of ) 2
Mounting part [=)
QX I

L::;.‘_/] 2%@ ?3
T B s

{0 20) |

5

4 TAPPED HOLES
FOR M4 SCREWS

*Made by Honda Tushin Co ,Ltd

Connector Attachments
Symbol
yml Manufachier Type Case Type
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Tsushin
2CN Co Ld MR-20F | MR-20L




reac on
T

- TYPES CACR-SRO5ACT ¢ i .:
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(2)

100V
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- TYPE CACR-SRO3AC2 R
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8 2 2 Types CACR-SR: i : AE
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8. 3 PERIPHERAL EQUIPMENT in mm (inches)
(1) Vanable Resistor for Speed Setting Type 25HP-10B

PANEL Dnilling Plan
- TYPE 25HP Iﬁ‘.{'—“w*w'
<
] -
° s g 250101 DIAHOLE
2 ; | Y DIA HOLE
o § r{-‘, 3
2te - - u04
LI PR O O > (0 40)
b | 145+¢1 «'-:-b
9 375+1 I"“]z4 +'1 [MULTI-DIAL, TYPE MD

(148+004) 45 (095004}
©18)

(2) Power Supply for Brake

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

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

 50(1969) _
30(1 181)
\
— Som—
— ¢ '@\\' —
Y &
~N
2-3(0 118)
_ MTG HOLES
* 2-5 5(0 217)DIA FACING
4(0157) DEEP

, ()
:é- y r/j joXel (=)

° 25(0 984
N LEAD _/ 0984

- Lead length each 500 mm (19 69 nches)
- Lead color

AC Input Side | Brake
100V | 200V | Side

Blue | Yellow | Red
White | White | Black

- Max ambient temp 60C

- AC 100V internal circuit

DIODE
BRIDGE
BLUE O O RED
SURGE
SUPPRESSOR
| < DC SIDE
AC SIDE f (BRAKE SIDE)
URGE
SUPPRESSOR
WHlTE ﬁ) ) BLACK
« AC 200V internal circuit
DIODE
YELLOW ——q RED
DIODE
AC SIDE ! | DCSIDE
SURGE SURGE
SUPPRESOR SUPPRESOR
WHITE ¢ 4 ! BLACK

Note

Open / close of brake power supply circuit 1S possible
at AC and DC sides Normmally safety operation is more
available at AC side If the circuit 1s opened / closed at
DC side, provide surge suppressor near brake coil
otherwise the brake coil might be destroyed



9. TEST RUN

Before test run, check the following Correct any deficiency

9. 1 CHECK ITEMS BEFORE TEST RUN
9 1.1 SERVOMOTOR

Before test run, check the following If the test run is porfor-
med 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 not loose

« For motors with o1l seals, the seals are not damaged and oil
is properly lubricated

9 1 2 SERVOPACK

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

- Connection and wiring leads are firmly connected to termi-
nals or inserted into the connectors

- The power supply is turned OFF if servo alarm occurs

- Voltage supplied to SERVOPACK is 200 to 230V 94 or 100
to 115V 1 9%

- The speed reference should be 0 V

9. 2 TEST RUN PROCEDURES

9 2 1 Preparation of Test Run Operation

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

- Power ON

After checking items in par 91, turn ON the power supply
When the power ON sequence is correct, according to Par 6
1, the power is turned ON by depressing the POWER push-
button for approximately 1 second

- When the power is correctly supplied, the following green

s light. [P] and .

- When a Servo ON signal 1s mput (contact 1s on), the power
circuit 1n the SERVOPACK operates and the motor 1s ready
to run

9 2 2 Test Run Operation
The operation 1s possible only while Servo ON signal 1s ON

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

- When the reference voltage is positive, the motor rotates
forward (counterclockwise rotation when viewed from drive
end-output shaft) (Fig. 91)

587 276

Fig 9 1 Motor Forward Running

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

» Unusual vibration

- Abnormal noise
- Excessive temperature rise

If any abnormahty 1s found, take corrective actions accord-
ing to par 12 At a test operation, the load and machine may
not fit well at first and result in overload



10. ADJUSTMENT

10. 1 SETTING AT THE TIME OF DELIVERY

The SERVOPACK has been factory-adjusted as follows

(1) R Series
Table 10 1 Standard Adjutstment and Setting Specifications
Rated Applicable SERVOMOTOR SERVOPACK Adjustment
Output SERVOPACK Optical Rated Starting PG
Class | “w Type CACR- | J¥Pe | Encoder | Curent | gheed | Qurent | Freauency
(HP) Pulses/rev +ADC 9 +A Ratio
SRAGAGIER
50 SRASAEIER | A°CF2 1500 07 o1
(007) ggzgﬁg} ,';'2 ASCF2 1000
SRO1 AGIER
100 SRO1AE1ER 01CE2 1500 10 -
013) g‘;g} ﬁg gg 01CF2 1000
SRO2ACIER
200 SROZAE1 ER 02CE2 1500 20 57
027) ggggﬁg ":2 02CF2 1000
200¢ SRO3ACI ER 03CE2 1500
300 SRO3AE1ER 07 78
(040) ggggﬁg} Eg 03CF2 1000
500 SROSACIER 05CE2 1500
36 106
0 67) SROSAGIFR 05CF2 1000
o P vow | s
.
(0.93) SRO7ACIFR p— 1000 57 speed 163 x
— reference
SRABACIER
50 SRASAE2ER ASDE2 1500 " 36
©0o7) ggﬁgﬁgﬁﬁg A5DF2 1000
SRO1 AG2ER
100 SRO1 AE2ER 01DE2 1500 17 50
©013) ggg} ﬁgﬁjﬁ: 01DF2 1000
SROSAC2ER
100V 200 SRO2AE2ER 02DE2 1500 ’9 85
©0.27) SRO2AC2ER F— 000 2 '
SRO2AE2FR
200 SROSAC2ER 03DE2 1500
36 106
(0 40) SROBAG2FR po— 1000
500 SROSAC2ER 05DE2 1500
55 163
0 67) SROSAC2FR pR— 000




Table 10 2 Standard Factory-adjusted Switch Settings

SERVOPACK

swi
(16P Setting Switch)

sw2
(Hexademmal
Digital Switch,

SEL1 |

SEL2

| SEL3

SEL4

(3P Setting Switch)

Rated
Output
W (HP)

Class

Type
CACR-

Optical Encoder
ulse Setting

Dividing
Ratio
Setting

f/V Filter
Time Constant

Setting

Mood
Switch (MS)
Level Setting

MS/P/PI
Selection

Test
Mode

50
(0.07)

SRASAGIER

SRASAE1ER

100
(0.13)

SRO1AGIER

SRO1 AE1ER

200
027)

SRO2ACIER

SRO2AE1 ER

V| 300
(0.40)

SRO3ACIER

SRO3AEIER

SROSACIER

SRO7TACIER

1500p/rev

12345678

Standard

SRA5SAC2ER

SRASAE2ER

SRO1 AC2ER

00000000

SRO1 AE2ER

SRO2AC2ER

SRO2AE2ER

SRO3AC2ER

SRO5AC2ER

SRASACIFR

SRASAE1 FR

SROIACIFR

SROTAEIFR

200
\'

SRO2ACIFR

SROAE1 FR

SRO3ACIFR

SRO3AE1FR

SRO5ACIFR

(0.93)

SRO7ACIFR

1000p/rev

12345678

Optional

50
(0.07)

SRASAC2FR

SRASAE2FR

100
{0.13)

SR01 AC2FR

SRO1AE2FR

00000000

200

100
V [ (0.27)

SRO2AC2FR

SRO2AE2FR

300
(0.40)

SRO3AC2FR

500
(0.67)

SROSAC2FR

1/1

l"oJ

06ms
123

200%
123

MS Selection
123

123

[ee]O

00O

[ee®]O

00O

@ Short-circuited O Open




Table 10 3 Standard Factory-adjusted Potentiometer Setting

SERVOPACK VR1 VR3 VRS  [CUR]| VRé VRS
Class SERVOPACK Auxihary Input Zero Dnft Max Current Loop Gain Proportional
Type CACR- Setting Setting Setting Setting Gain
50 SRAS5AC1 R
oo7) SRASAE1 R
100 SROIAC1 R
013) SROIAE1 R
200 SR0O2AC1 R
(027) SRO2AE1 R
200V 300 SRO3ACT R
(0 40) SRO3AE1 R
500 SRO5AC1 R
067) —
700 SRO7ACI R
059 ACT .(F;?‘{,é;i‘gﬂlﬁgfggm) 4106/10 | 12/10 max 5/10 5/10
50 SRA5AC2 R
(007) SRAS5AE2 R
100 SROIAC2 R
013 SROIAE2 R
200 SRO2AC2 R
100V | 027) SRO2AE2_R
300 SRO3AC2 R
(0 40) —
500 SRO5AC2 R
(067) J—
Notes

1 In the table above, /
For example, Q"'/‘

shows approximate scale of potentiometer
indicates 7/10 scale

2 The potentiometers other than listed in the Table above are

provided for the SERVOPACK Do not tamper with these

,“J; potentiometers except for a special case as they have been
preset at the factory
(2) P Series
Table 10 4 Standard Adjustment and Setting Specifications
Rated Applicable SERVOMOTOR SERVOPACK Adjustment
Output SERVOPACK o) Rat Starting PG
Class | “w Type CACR- e | ooder | Cument | Seeed | Gumemt | Froauency
1 viain
(HP) USAPEM | piises/rev +ADC Setting + Ag ;qat.og
SROIACIEP
100 SROIAEIEP O1cE2 1500 ‘0 -
013) SROIACIFP
01CF2 1000
SROIAE1IFP
SRO2ACIEP
E2 150
200 SRO2AE1EP 02C 0 20 57
027) SRO2ACIFP
SROZAEIFP 02CF2 1000
SROSACIEP 03CE2 1500 3000r/min
200V 300 SRO3AEIEP 57 at rated 78 X1
(0 40) SRO3ACIFP speed
SROGAEIFP 03CF2 1000 reference
SRO5ACIEP 05CE2 1500
500 —
(©67) SROSACIFP 36 106
05 05CF2 1000
1EP
SRO7AC 07CE2 1500
700 E—
©73) P 57 163
SRO7ACT 07CF2 1000




Table 10 5 Standard Factory-adjusted Switch Settings

SW1 SwW2 SEl | SEL2 | SEL3 | SEL4
SERVOPACK Hexadec
ol (16P Setting Switch) Dwals':lm (3P Setting Switch)
35S I'Rated . Dividing | f/V Filter Time { Mode Switch| g /PP
Output| Type CACR- | Optical Encoder Pulse Setting Ratio Constant (MS) Level Select Test Mode
W(HP) Setting Setting Setting election
100 SRO1ACIEP
(013) | SROIAEIEP
200 SRO2ACIEP 1500p/rev
° (0.27) SRO2AE1EP
1:53 300 | SRO3ACIEP 12345678
§| K| (040) | SROBAEIEP
@ ) SROSACIEP || ¢ @ @@ ®@® OO
67 R
700 SRO7ACIEP }_ 06ms 200% MS Selection
(0.93) — 123 123 123 123
100 SRO1ACIFP
(013) [ SROIAEIFP 0 [ee]o ||| coo ||| [ee]o ||| coO
200 | SRO2ACIFP 1000p/rev !
= (027) | SRO2AEIFP
53| 300 | SRO3ACIFP 12345678
5 K| (040) | SRO3AEIFP
500 | SROS5ACIFP 00000000
(067) J—
700 SRO7ACIFP
(093) —_—
@ Short-circuted O Open
Table 10 6 Standard Factory-adjusted Potentiometer Seffing
SERVOPACK VRI VR3 [ZERO]| VRs  [CUR]| VR6 [LOOP|| VR8 [P-GAIN
Class
Y, Onﬁggt SERVOPACK Auxiliary Input Zero Drift Max Current Loop Gain Proportional
WHP) Type CACR- Setting Setting Setting Setting Gain
100 SROIAC1 P
(013) SRO1AE] P
200 SRO2AC1 P
027) SRO2AE1 P
300 SRO3AC1 P 10V/rated speed
200 | 540 SROSAET P (For user adustment | 4 10 6/10 10/10 (max) 5/10 5/10
500 SRO5AC1 P
097) —
700 SRO7AC1 P
(093) —_—
Notes
1 In the table above, / shows approximate scale of potentiometer 2 The potentiometers other than histed in the Table above are
indicates 7/10 scale provided for the SERVOPACK Do not tamper with these

For example, [
A6
A

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



10. 2 CHARACTERISTICS AT THE TIME OF DELIVERY

The SERVOPACK has been factory-adjusted as follows

(1) Speed reference 1Nput-SERVOMOTOR speed ratio (no load)
(Fig 101)

SPEED (rpm)

RATED
SPEED (+)

SPEED INPUT
(ACROSS 1CN-1
+6vV and )

RATED
SPEED (—)

Fig 10 1 Speed Reference Input—
SERVOMOTOR Speed Ratio

(2) Speed Regulation (Fig 10 2)
Speed regulation AN, An

%%—xm% <01%

—%}’Txm% <005%

SPEED (rpm) Nr RATED

+3000

13— — :‘; - /4n _ MOTOR
MOTOR RATED CURRENT
CURRENT

Fig 10 2 Speed Regulation

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

(3) Start-stop characterostics (Fig. 10 3)

L. Start current set value in Table 101 The overshoot (ANov)
and undershoot (ANyp) when JL=JM, are as shown in Table 10
7 (adjustment level preset at the factory)

INPUT ACROSS 1CN-1), ®
6VDC

SPEED
REFERENCE

TIME

RATED

SPEED

Ie

MOTOR
CURRENT
(PHASE U)

TIME

Fig 10 3 Start—Stop Characteristics

Table 10 7 Overshoot and Undershoot
at Step Response

Type CACR- CONov/NrXx100 [CINov/Nrx100
SR AC
— 5% max 5% max
SR AE

10. 3 READJUSTMENT

The SERVOPACK has been adjusted at the factory to obtain
optimum characteristics, and readjustment is normally unnec-
cessary If adjustment is required depending on the use, re-
adjust the SERVOPACK referring to Table 10 8 (Do not tam-
per with potentiometers )

10. 4 ADJUSTMENT PROCEDURES

Fig 10 4 shows the arrangment of potentiometers, and termi-
nals for checking waveforms, Table 10 5 shows potentio meter
adjustment, and Table 10 6 lists check terminals and functions

Adjust the potentiometers, observing the specified check
locations (Pctentiometers should not be tampered with) Fig
10 5 shows waveforms at the respective check termrnals for
step responses at no load

VR 2 VR 10

MONITCR \ /
TERMINALS E] 7
Fic—4o O we OJ0I0]
[? N
—o DD/ VRI3 VRI2 VRI1I
(M0N0 “swz Nvr7
— SFI 1 1
——SEL3
(R}
8
L= T™ ¢
™ 3
1CN
Gruo}={| |~ VR?
= v
e I
[ [ |—Vrs
||~ YR*
™ SW 1
2CN gk *SEL 4 !
|
sids ¢
™ 1 3 ¢

Fig 10 4 Prnted Circuit Board for SERVOPACK
Type CACR-SRCA I RCA and -SRCA[ . REA

* SEL 4 1s not provided with type CACR-SRCA i : RCA REV B



Table 10 8 Potentiometer Adjustment

Potentiometer VR1 VR4 VR3 [ZERO VR5
Functions Auxiliary input adjustment Proportional gain Zero dnft adjustment Starting current adjustment
unction adjustment

To be adjusted only when Turnming VR4 CW increases | To adjust so that the
the rated reference voltage | proportional gain  Start/ | motor does not turn at

(£2 to £10V) s other than | stop VR4 by the motor tne speed reference
How to +6V Turn VR1 only to | step input Adjust so voltage OV Turning
Adjust get the rated speed and do | that the overshoot and VVR3 CW allows the motor
not operate other VRs undershoot decreases to be finely adjusted Iin

forward rotation and CCW
In reverse rotation

Turning VR5 CW increases
the starting current

This has been adjusted to
full scale CCW at the
factory

(FORWARD
+RAT|’:‘0GT0R SPEED « |f the proportional gain Is MOTOR SPEED RIS
7 7 too high, overshoot or
,l o REFERENCE undershoot increases
ey INPUT * If the proportional gain is P
0 v 100 low, nise or fall time s 2 L)
[ -) » REFERENCE
Characteristics B/ unstable =), INPUT
] ! it
L _RATING

¢ | (REVERSE
/ ROTATION)
o= == == = CLOCKWISE {CW)

=== == COUNTERCLOCKWISE

- —— CW

(ICccw) —— v CCW

Adjustment O A <, A
Potentiometer VR6

Speed loop gain
Functions adjustment

To Iincrease gain,
How to
Adjust turn VR6 CW

Turn VR6 CCW
Charactenstics| 1© Prevent hunting
Adjustment O

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)

* VR11, VR12, VR13 (For current offset adjustment)



10. 4 ADJUSTMENT PROCEDURES (Cont'd)

Table 10 9 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 -
PA*: |
3 PB PG input Phase B pulse input gt | HE
4 *PB signal Phase B reverse input -
POTE ¢
5 PC Phase C pulse input L
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 | Opucal encoder (PG) power supply voltage ~ +5V
1 PU Phase U pulse input from pole sensor * Waveform at motor forward running
2 *PU | Phase U reverse input o
3 PV Phase V pulse input from pole sensor
4 * PV | Phase V reverse input I
— —
5 PW Phase W pulse input from pole sensor PW i— 1 i . | : 1
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 monitoring of speed reference aux input{connector 1CN between @ and ®)
3 VTG | Motor speed monitoring 20 VDC 5% /1000rpm
VE 4 | T-MON/| Motor torque monitoring =3 0VDC £5%/100% torque
5 — | For future use
6 — For future use
7 — For future use
8 SG | Signal OV 200V 100V
1 | 1w | uU-phase current monitor Type | As] ot 02|03 05 lo7|As| o1 02| 03|05
2 Iv V-phase current monitor VIA| 08 |04 02 08(04 02
VOLTAGE
3 | U-sin | U-phase standard sin waveform monitor Frequency varies on rotation speed
4 | V-sin | v-phase standard sin waveform monitor _M gy Oscillation varies on torque
™4 : - HOPPING
5 OSC | Carrier frequency (chopping wave) WAVE 33070 35048
6 — For future use I‘—‘|
A A /\T 707080V
7 — For future use \/ \/ V _L 7070 80OV
8 SG | Signal OV
CH1 VIG | £ 20 VDC £5%/1000rpm
Front panel check terminal
CH2 T-MON| £ 30 VDC £10%/100% torque
(for user observation)
CH3 SG | Signal OV
Notes

1 Do not touch any teminals other than check terminal with buffer ampliphter on the front panel
The other terminals can be observed by using oscilloscope

2 When check terminals on a place other than panel are observed, keep adjacent check terminais away from each other Otherwise, parts of interal circuit may
be destroyed



+6V

v
INPUT(TM3-1) o 0 s
TORQUE REFERENCE OV IR M

CH2(T-MON) _]__,APPROX -9V l '

SILEREY AN
AN N— NN~

PHASE V(TM4-2) oV
Fig 10 5 Waveforms at the Respective grg(Tv%g)SPEED M/_\_
Check Terminals for Step Responses -2V % Nr/min/1000 +2V X Nr/min/1000
(No Load)

10. 5 SWITCH SETTING

The five switches ( [SW1], [SEL1], [SEL2] [SEL3}, [SEL4]) and
hexadecimal digital switch have the following functions

Table 10 10 SW1 Setting and Functions

Setting Setting Séa(\artlgra]trd
No Contents g
Switch Prior to
ON OFF Sh|pp|ng
1 2 Motor specifications
1 ON | ON 8p, 3000r/min o
Motor selection ON | OFF
Do not change the setting since this setting
2 OFF | ON 1s for future use O
OFF | OFF
3 4 PG pulse specifications
w1 3 ON | ON 1500p/rev O
PG pulse selection OFF | ON 1000p/rev
4 ON | OFF for | e
t
OFF | OFF (for future use)
5 TGON level 1% (Approx 45r/min) 10% (Approx 450r/min) O
6 DB motion at OT DB STOP Coasting(base breaker) O
7 Alarm output code Refer to Table 6 4 X
8 Test mode (Not 1o S8 oSy user) | Normal setting X
SLE1 to 4 short pins set Iﬁl (% (1) C1) (2) g
SLE1 f/V time constant 06ms 11ms 06ms 1-2
SLE2 Level MS disabled | Approx 02V Approx 6V shortng
eve rox or more 0 or mo
MS(mode switch) isable PP pprox e ss&’,.'t'c'??
enabled
SLE3 Control T-MON IN-B input Do not use 1-2
gnal
Test mode Without
SLE4 Test mode (Not to be used Do not use Normal setting shorting
by user) switch
1]2 4|5]/6|7|8[|9]A|B D r
SW 2 PG output pulse 0 8 c ElF 01
dividing ratio setting S AR I O I e T A I I I I IO~ [0 AN (O (O 4
v|l2|3|7|5|®e|0|7z|5|20|30| 3|5 ()
Notes

1 O Switch ON, X Switch OFF (DIP Switch)
2 SW1i DIP Switch, SW2 Digital Switch (rotary Switch)
3 SLE4 is not provided with type CACR-SRCA  RCA REV B SWi-7 is a test mode (Normal setting 1s “OFF")

4 Do not perform “for future use” switch setting



11. INSPECTION AND MAINTENANCE

11. 1 AC SERVOMOTOR

The AC SERVOMOTOR has no wearing parts (e g brushes),
so simple daily ispection is sufficient The mspection schedule
for the motor 1s shown in Table 11.1.

Do not disassemble the motor If disassembly is necessary,
contact your YASKAWA representative

Table 11 1 Inspection Schedule for Motors

Inspection ltem Frequency Inspection Operation
Vibration Feel manually |!f abnormal vibration or nois2
———————  Daily 1s found, contact your
Noise Aurally YASKAWA representative
Exterior and As required Clean with dry cloth or compressed air
Cleaning
insulation Make sure that 1t ts more than 10MQ by measur-
Resistance Annually ing with a 500V megger after disconnecting he

motor from the controller

Shaft Seal Every 5,000 hours Replace shaft seal

If worn or damaged, replace after disconnecting
E\r’(ggego'go.;g?surs the motor from the driven machine
yoy Contact your YASKAWA representative

Overhaul

11. 2 SERVOPACK

The SERVOPACK does not require any special maintenance
Remove dust and tighten screws periodically.



12. TROUBLESHOOTING GUIDE

12. 1 AC SERVOMOTOR
WARNING
Remedies in should be practiced
after turning off the power
Table 12 1 Troubleshooting Guide for AC SERVOMOTOR
Trouble Cause Corrective Action
T T T st L £ it eV R | A 2. W%, ate 0~ ® RS ]
Loose connection Tighten connection ,
‘
Motor does not . .
3 Wrong wiring Cortect wiring N
staft , " N -\—‘—: v o2t *‘-'.1’3;-;, ,,,:.‘x-“ R OF fsL " - 3‘»”"“ b1 z -
Overload Reduce load or use a larger motor
,si—“‘w W BT % v o v K T an bR Rk e Radle ’ui‘&.'.‘ .A.fr M'a;- v ;t... PEPUIERCN t t | U v
Unstable operation  |© Wrong wiring spect and correct wiring across motor terminals .

e P TIL
T e B F

A T
AL &

G

A N T

\_/ and W, and PG

R I S

PP,

Excessive ambient
temperature

Reduce ambient temperature below 40 °C

Motor overheats

Motor surface 1s dirty

Clean motor surface

Overload

Reduce toad or use a larger motor

Motor loosely mounted

Tighten foundation bolts

Motor misaligned

Realign

Unusual noise

Coupling out of balance

Balance coupling

Noisy bearing

contact your YASKAWA representative

Check alignment, noise of bearing, lubrication and

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 Caus2 Corrective Action
Goes ON when power 1s supplied to | - Defective control circu't board - Replace the SERVOPACK
the control circuit (1 PWB)
Goes ON when power Is supplied to | - Defective current feedback - Insert the 3CN connector firmly
the main circuit and servo power Is circuit (for type SR AC)
turned ON « Defective main circuit iransistor - Replace the SERVOPACK
» MCCB does not trip module - Correct grounding
- Improper grounding
El g:’:;\t Goes ON when power s supplied to | - Defective motor grounding + Replace the motor
the main circuit and servo power is | - Defective main circuit fransistor - Replace the SERVOPACK
turned ON module
- MCCB tnips
Goes ON when power is supplied to | - Defective main circuit iransistor - Replace the SERVOPACK
the main circuit module
Goes ON when the motor 1s running | - Faulty internal elements + Replace the SERVOPACK
- Defective internal elements
Goes ON when power Is supplied to | - Defective control circuit board - Replace the SERVOPACK
the control circuit (1 PWB)
Crrcurt Goes ON when power is supplied to { « Defective main circuit thynistor- | - Replace the SERVOPACK
@ protector the main circuit diode 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 Is supplied to | - Defective control circuit board - Replace the SERVOPACK
the control circuit (1 PWB)
Regener-
@ ative Goes ON approximate 05 to 1 sec- | - Defective regenerative transistor - Replace the SERVOPACK
trouble ond 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 accelerates | - Load nertia (GD?) 1s too large - Check the nertta of the machine
Over- or decelerates with the value converted to the
voltage motor shaft
- Defective regenerative circuit - Replace the SERVOPACK
When the reference is input, the motor | - Motor connection error - Correct the motor connection
runs fast and goes ON - Optical encoder connection error - Check and correct pulses in phases
Over- - Improper grounding A B, C, U, Vand Won 2CN
El speed - Correct gains
+ The reference input voltage 1s too | - Decrease the reference input
large voltage
Voltage Goes ON when power 1s supplied to | - Defective main circuit thyristor- | - Replace the SERVOPACK
drop the main circuit diode module
Goes ON when power Is supplied to | - Defective control circuit board - Replace the SERVOPACK
the control circuit (1 PWB)
Goes ON during operation + Operation with 105% to 130% or | - Check and correct the load
- When power to the control circuit is more of the rated load (may be overload)
turned OFF and then ON again, the
@ Overload operation starts

The motor rotates, but the torque 1s
unavailable When power to the con-
trol circuit 1s turned OFF and then ON
again, the operation starts, but the
torque s stil unavailable

- Motor circuit error connection, such

as U—V, V=W, W—U or single-
phase connection

- Correct the connection




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

LED | Detection Lighting Condition Probatle Cause Corrective Action
A/D error | Goes ON when power 1s supplied « Defective control circuit board « Replace the SERVOPACK
to the control circuit (1PWB)
E] CPU fault | G0es ON during operation « Faulty internal elements - Resume after reset operation
« Defective internal elements « Replace the SERVOPACK
Goes ON when power 1s supplied « Defective control circuit board * Replace the SERVOPACK
to the control circuit (1 PWB)
C Overrun The motor starts momentarily, then « Motor connection error « Correct the motor connection
| | prevention goes ON
« Optical encoder connection » Check and correct pulses in
error phases A, B, C, U, V and W
with 2CN
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 - Main circuit wiring (such as the ground  Correct the wiring
and Servo ON of motor)
The reference 1s input, but the motor - Voltage across ®, and @ }
) « Check the AC power supply circuit
does not run - LED [MAIN] ON P
- Speed reference voltage « if LED 1s ON, check the cause
- Alarm LED 1s not ON « Adjust by using reference
setting volume
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 1s 0V

Incomplete ZERO potentioreter adjust-
ment

Adjust VR3 correctly

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

(When vibration frequency equals
commercial frequency )

Speed loop gain too high

¢ Excessively long lead of SERVOPACK
input circuit

» Noise interference due to bundling of
signal line 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 Is too much at
acceleration and deceleration

« Speed loop gain i1s too high

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










AC SERVO DRIVES

R, P SERIES FOR SPEED CONTROL

SERVOMOTOR : TYPES USAREM, USAPEM (with Optical Encoder)
SERVOPACK : TYPES CACR-SR:_AC (Rack-mounted Type)
CACR-SR:__:AE (Rack-mounted Type)
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