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AC SERVO DRIVES

R AND P SERIES FOR SPEED CONTROL

SERVOMOTOR USAREM, USAPEM (WITH ABSOLUTE ENCODER)
SERVOPACK CACR-SRLAYL] (RACK-MOUNTED TYPE)

YASKAWA






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 P series achieves lower cost and smaller size in spite of high speed oper-
ation and high reliability. 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.

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, 10M{lor more

Enclosure: Totally-enclosed, self-cooled

Applicable Ambient Temperature: 0 to +40°C

Storage Temperature: -20 to +80°C

Table 1.1

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

Finish in Munsell Notation: N1.5

Excitation: Permanent magnet

Mounting: Flange mounted

Drive Method: Direct drive

Ratings and Specifications of R Series
AC Servomotors (For 200V)

ltem Motor Type USAREM-|  _a5cs2 -01CS2 -02CS2 .03CS2 -05CS2 -07CS2
Rated Outout* w 50 100 200 300 500 700
ated Lulpu (HP) ©07) (0 13) © 27 (0 40) (067) (0 93)
Rated Toraue* Nm 0159 0318 0637 0955 159 223
q (0z 1n) (225) (45) (90) (135) (225) (316)
Confinuous Max Torque® Nm 019 0382 0765 115 190 267
a (0z n) (26 9) (54 2) (108 3) (162 5) (269 4) (378)
Instantaneous Max Toraus® Nm 0476 0955 191 286 476 668
q (0z In) (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
Toraue Constant N m/A 0235 0353 0346 0378 0 466 0426
a stan (0z InfA) (333) (50 0) (49 0) (53 6) (66 0) (60 4)
kg m?x 10~ 0076 0125 0507 0766 272 372
- 2
Inertia Jm (—GD I4) (OZ n 52 x 10—3) (1 08) (1 78) (7 18) (10 g) (38 6) (52 8)
Power Rate* kW/s 330 809 8 01 119 926 133
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 Is 75°C
Other values at 20°C  Shewn are normal (TYP) values above

Note

The power supply unit for brake

e Input 200VAC  Output 90VDC (DP8401002-1)

For details, see par 83 (2)



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

(2) Torque-Speed Characteristics

The values in intermittent duty zone are normal
(TYP) values when the power voltage of
Servopack is 200 VAC.
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If 200 VAC or below, the output characteristics
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1.2 RATINGS AND SPECIFICATIONS OF R SERIES AC SERVOMOTORS (FOR 100V)

(1) Ratings

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

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

Insulation Resistance: 500 VDC, 10MQor more Excitation: Permanent magnet

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

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

Storage Temperature: -20 to +80°C

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

tem Motor Type USAREM- | _a5pg2 -01DS2 -02DS2 -03DS2 -05DS2
Rated Output” ¥|Y|P) (0587) ((1) 2?3) (c? g(;) (3 (4)1(())) (g %g)
R_at;d Torque} Nm 0159 | 0318 | 0637 0955 159
(0z in) (22 5) (45) (90) (135) (225)
Continuous Max Torque® ’ Nm 019 0382 | 0765 IR 190
(0z n) (26 9) (54 2) (108 3) (162 5) (269 4)
Instantaneous Max Torque* N m 0 476 0955 191 286 476
(0z 1n) (67 5) (135) @270) (405) (675)
Rated Current* A o —1_:2__ T 1-7_ . 29 36 55 o
Rated Speed* rimin 3000
Max Speed* r/min 4000
Torque Constant N m/A 0136 0198 0235 0284 | 0308
(0z n/A) (19 3) @8 1) (333) (40 3) (43 6)
Inertia Ju (= GD*/4) ?ngrlt: St (;-3) ?1007;? ?1 17285) ?751%7) ?1(7)65 (287625)
Power Rate* o kW/s 330 8 09 801 119 926
.Inema Time Ct;;st—ant ) __ms i 42 n 32 3 0 25 S 2 7
Inductive Time Constant _ms 14 17 40 46 96

*Values when servomotor 1s combined with Servopack and the armature winding temperature 1s 75°C
Other values at 20°C  Shewn are normal (TYP) values above
Note
The power supply unit for brake
e Input 100VAC  Output 96VDC (DP8401002-2)
For details, see par 83 (2)

(2) Torque-Speed Characteristics

The values in intermittent duty zone are normal If 100VAC or below, the output characteristics
(TYP) wvalues when the power voltage of may be decreased even if the data is within
Servopack is 100 VAC. allowable variation.
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1.3 RATINGS AND SPECIFICATIONS OF P SERIES AC SERVOMOTORS (FOR 200V)

(1) Ratings

Time Rating: Continuous Ambient Humidity: 20% to 80% (non-condensing)
Insulation: Class B Vibration: 15m or beclow
Isolation Voltage: 1000 VAC, one minute Finish in Munsell Notation: N1.5
Iinsulation Resistance: 560 VDC, 10MQor more Excitation: Permanent magnet
Enclosure: Totally-enclosed, self-cooled Mounting: Flange mounted

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

Storage Temperature: -20 to +80°C

Table 1.3 Ratings and Specifications of P Series

AC Servomotors (For 200V)

ltem Motor Type USAPEM-|  g{cw2 02CW2 03CW2 05CW2 07CW2
Rated Output® Xv-lp) (c; 2%) (g c;c;) (g ?1%) (g %3) (17 %g)
Rated Torque* Nm 0318 0637 Y 159 239
(0z in) (45) (90) (135) (225) (339)
Continuous Max Torque* Nm 0318 0637 0955 159 239
(0z n) (45) (90) (135) (225) (339)
Instantaneous Max Torque* Nm 0 961 191 286 476 706
(0z n) (136) (270) (405) (675) (1000)
Rated Current* A 10 20 27 36 57
Rated Speed* r/min 3000
Max Speed* r/min 4500
Torque Ganstant N m/A 0350 0337 0373 0512 0442
(0z In/A) (49 6) (47 8) (52 8) (72 5) (62 6)
Inertia Ju (=GD%4) :(c?zrlr: :21x01_ (;-3) ?535952) ?9%337) (?393) (2773) (gssg)
Power Rate* kW/s 259 6 37 9 30 527 871
Inertia Time Constant ms 58 28 22 49 33
Inductive Time Constant ms 47 58 64 100 140

* Values when servomotor i1s combined with Servopack and the armature winding temperature 1s 75°C
Other values at 20°C  Shown are normal (TYP) values above

Note.

The power supply unit for brake

® input 200VAC  Output 90VDC (DP8401002-1)

For details, see par 83 (2)



{2) Torque-speed Characteristics

The values 1n intermittent duty zone are normal
(TYP) wvalues when the power

Servopack 1s 200 VAC.

voltage of
varilation.

It 200VAC or below, the output characteristics
may be decrcased even if the data 1s within allowable

RMS TORQUE (oz in)

RMS TORQUE (o0z in)
- 7 -

B r/min-N-m
Type USAPEM-01C Type USAPEM-03C Type USAPEM-07C
4000—-3 4000 4000 \
N \
SPEED S 3000 3000 ,
SPEED SPEED
(r/min) A B8 (r/min) A (r/min) A 8
2000 H— 2000
1000 — 1000 — 1000
0 - | 0 3 0
0 025 05 075 0 075 16 225 3 0 2 4 6 g
TORQUE(N m) TORQUE (N-m) TORQUE (N m)
Type USAPEM-02C Type USAPEM-05C
FRITHE 0 s
4000|— N EA 2N 4000 —=
.
3000 5 3000—Y %
SPEED SPEED : %
(r/min) A B r/min) A
2000 2000
3
1000 1000—+ .
0 ; 3 [A] : Continuous Duty Zone
0 0 . [ : Intermittent Duty Zone
0 05 15 2 0 15 3 45 6
TORQUE(N m) TORQUE (N m)
B r/min-oz-in
Type USAPEM-01C Type USAPEM-03C Type USAPEM-07C
4000\ 4000\l 4000 —— 22
\ )
i \%;‘:.?w \ \ég o) R
3000 - e 3000 3000
SPEED » SPEED - SPEEC
(r/min) A B 2 (r/min) A (r/min) A , 8 &
2000 : 2000 z 2000
3 % o
1000 1000 1000
'cl - I. L |
0 50 100 150 0 150 300 450 0 400 800 1200
RMS TORQUE (o0z-in) RMS TORQUE (oz in) RMS TORQUE (oz in)
Type USAPEM-02C Type USAPEM-05C
4000 4000 ,I ‘; ;
3000 A 3000 S5
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(r/min) E (r/min) "
2000 2000 ‘
4
1000 h 1000 g
& - i [A] : Continuous Duty Zone
£ . i B : Intermittent Duty Zone
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1.4 RATINGS AND SPECIFICATIONS SERVOPACK

Table 1 4 Ratings and Specifications of Servopack for R and P series AC servomotor

Voltage Class

R Series 200V

Servopack Type CACR- SRA5AY1SR | SRO1AY1SR | SR02AY1SR | SR0O3AY1SR [ SRO5AY1SR | SRO7AY1SR
SRA5SAX1SR | SRO1AX1SR | SR02AX1SR | SRO3AX1SR — —
Type USAREM-ASC | USAREM-01C | USAREM-02C | USAREM-03C | USAREM-05C | USAREM-07C
ﬁgp's";:"': Output w 50 100 200 300 500 700
(HP) 007) (013) 027) (0 40) 067) 093)
Combined | motor Rated/Max Speed _rimin 3000 /4500
Specifications Continuous Output Current A(rms) 07 10 20 27 36 57
Max Output Current A(rms) 21 28 57 78 106 163
Allowable Load J (=GD® 14) kym? x10~%(ezins x10%) 076 (108) 125 (17 8) 507 (71 8) 7 66 (109) 27 2 (386) 37 2 (528)
gﬁ‘gs& g::"ml 1-Phase 200 to 230 VAC :11 g‘:’/’: 50/60 Hz*'
Control Method 1-Phase full wave rectifying, transistorized PWM control (Sine wave drive)
Feedback Optical encoder (Absolute value 8192 pulses/rev)
Basic Ambient Temp Oto +55°C*?
Specifica- Environ- Storage Temp ~20 to +85°C
tions g‘:::l?l‘lons Ambient and Storage Humidity 901% or less (non-condensing)
Vibration-/Shock-resistance 05G/2G
Mounting Structure Rack mounted
Approx Weight | Type SROAY 20 (44) 21(46) 27(57) 30(64) 35(77) 54(119)
kg(ib) Type SROAX 24(52) 25(55) 26(57) 28(61) — —
Speed Control Range *° 1 1000
Load 0 to 100% O 1% or less at 3000r/min, +0 05% or less at 3r/min
gzz:‘:” gep;z‘l’amn“ Voltage Rating +10% <0 1% or less at 3000r/min, 0 05% or less al 3rmin
Temperature 25 +25°C *0 5% or less at 3000r/min, +0 2% or less at 3r/min
Frequency Response 100Hz at GD?. = GD
Rated Reference Voltage +6VDC at 3000r/min (forward run at plus reference)
Speed Input Impedance Approx 30kQ
Reference Circuit Time Constant Approx 35us
Rated Reference Voltage +2 to +10VDC at 3000r/min (forward run at plus reference)
Auxihary .5 | Input Impedance Approx 5kQ per V
Reference Circuit Time Constant Approx 22us
Signal Built-in Reference Power Supply +12VDC *5%, +30mA
o Types Ag, B#, C#, Line drniver
Frequency Dividing Ratio 1500, 1250, 1000, 750, 625, 500, 400, 300, 200, 100, 1440, 720, 360, 3000, 2500, 2000 {16 decimal digital swiich)
PG Pulse | Absolute Value Mult-revolution data (Serial data from A # output) + rotation angle data
Output Output Type (incremental pulse from A, B# output)
Absolute Value After senal data (asynchronous, 9600 baud)is output by SEN signal,
Output Method incremental puise 1s output (pulse discharging speed approx 2747r/min)
Sequence Input Servo ON, P dnve, F run inhibit (P-OT), R run inhibit (N-OT), alarm reset, SEN signal
Sequence Output Servo alarm, current imit, TG ON, servo ready, alarm code (serial data)
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
R " * 50W/100W type Not provided
egeneration e 200W to 700W type Provided (containing regenerative resistor)
Applicable Load Inertia GD? Up to 10 times motor inertia*®
Butitn Overtravel Prevention DB stop at P-OT, N-OT
Functions Overvoltage (OV), overcurrent (OC), overload (OL), overspeed (OS), MCCB trip (MCCB),
Protection PG trouble (PG), voltage drop (UV), CPU error (CPU, A/D), absolute value data error
(ABS, POS), regenerative error (RG)
Indication Power supply (MAIN LED), alarm (7-segment LEDs)
Monutor 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,

+10% (253V)

If the voltage should exceed this value, a step

down transformer Is required

*2

When housed In a panel, the inside temperature must not ex-

ceed ambient temperature range

*3

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

%* 4 Speed regulation is generally defined as follows
No load speed — Full load speed

Speec regulation =
Rated speed

x 100(%)

Motor speed may be changed by voltage variation or operational
amplifier drift due to temperature  The ratio of this speed
change tc the rated speed represents the speed regulation due
to voltage or temperature change

Used for application at rated reference voltages other than 6V
When load GD? exceeds applicable range, see par 6 7 2 Load
Inertia (GD?)

*5
* 6




R Series 100V P Series 200V
SRASAY2SR | SRO1AY2SR | SRO2AY2SR | SRO3AY2SR | SRO5AY2SR | SROTAY1WP | SRO2AY1WP | SRO3AY1WP | SROSAY1WP | SRO7AY1WP
SRASAX2SR | SRO1AX2SR | SRO2AX2SR —_ — | SRO1AX1WP | SRO2AX1WP | SRO3AX1WP —_ —_
USAREM-ASD | USAREM-01D | USAREM-02D | USAREM-03D | USAREM-05D | USAPEM-01(C | USAPEM-02C | USAPEM-03C | USAPEM-05C | USAPEM-07C
50 100 200 300 500 100 200 300 500 750
(0 07) (0 13) (027) (0 40) (0 67) (0 13) (027) (0 40) (0 67) (102)
3000/4000 3000/4500
12 17 29 36 55 10 20 27 36 57
36 50 85 106 163 28 57 78 106 163
076 (108) 125 (17 8) 507 (71 8) 7 66 (109) 27 2 (386) 196 (27 8) 318 (45 2) 49 (69 6) 239 (339) 32 85 (466)
+10% +10% w
1-Phase 100 to 115VAC 1 5%SOIGOHZ 1-Phase 200 to 230VAC_ 15% 50 60Hz

1-Phase full-wave rectifying, transistorized PWM control (Sine wave drive)

Optical encoder (Absolute value 8192 pulsesirev) Optical encoder (Absolute value 1024 pulsesirev)

0to +55°C*?

—20 to +85°C

90% or less (non-condensing)

05G/2G

Rack mounted

54 (119)

30 (64) 35(77)

21(46) 2757 3064 35(77) 54 (11 9) 21(46) 27(57)

26((57) 28(61) — — 25((55) 26(57) 28(61)

25 (55)

1 1000

0 to 100% O 1% or less at 3000r/min, +0 05% or less at 3r/min

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

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

100Hz at GDA = GD

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

Approx 30k

Approx 35us

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

Approx 5kQ per V

Approx 22us

+12VDC *5%, +30mA

A#Bs#, C#¢ Line drniver

1500, 1250, 1000, 750, 625, 500, 400, 300, 200, 100, 1440, 720, 360 3000, 2500, 2000 (16-decimal digital switch)

Multi-revolution data (Serial data from A¢ output) + rotation angle data
(incremental pulse from Ag, B# output)

After serial data (asynchronus, 9600 baud) is cutput by SEN signal,
incremental pulse I1s output (pulse discharging speed Approx 2747r/min) )

Servo ON, P drive, F run inhibit (P-OT), R run inhibit (N-OT), alarm reset SEN signal

Servo alarm, current imit, TG ON, servo ready, alarm code (serial data)

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

Operated at main power OFF, servo OFF, etc

* 50W type Not provided Provided (containing regenerative resistor)

* 100W to 500W type Provided (containing regenerative resistor)

Up to 10 times motor inertia*®

DB stop at P-OT, N-OT

Overvoltage (OV), overcurrent (OC), overload (OL), overspeed (OS). MCCB trip (MCCB), PG trouble (PG), voltage drop (UV),
CPU error (CPU, A/D) absolute value data error (ABS POS), regenerative error (RG)

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

Speed 2V *5% at 1000r/min, torque 3V +10% at 100%

Reverse run connection possible (Reverse at plus reference)




2. TYPE DESIGNATION

e AC Servomotor
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.
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Ke)
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" OPPOSITE DRIVE END

® Servopack

Us
AC
SERVOMOTOR :l_

SERIES
* AR R Series
* AP P Series

ENCLOSURE

* E Totally enclosed
Self cooled Type

MAGNET TYPE

¢ M Rare Earth

MOTOR OUTPUT
e A5 50W, 0 O7HP
* 01 100W, O 13HP
e 02 200W, 0 27HP
* 03 300W, 0 40HP
¢ 05 500W, 0 67HP
* 07 700W, 0 93HP (R Series)
750W, 1 OHP (P Series)

CACR-SRO5AY1SR

AC I
SERVOPACK

SERIES

CONTROL TYPE
* SR Speed

MOTOR OUTPUT

* A5 50W, 0 07HP

* 01 100W, 0 13HP
* 02 200W, 0 27HP
* 03 300W, 0 40HP
* 05 500W 067HP

APPLICATION

* A R Seres
P Series

SPECIFICATION
* Biank Standard
* B With Brake

DRIVE END SPECIFICATION
® Blank Standard
* O Standard (With Brake)
* K With Key (Standard)
* S With Oil Seal
e T With Key & Oil Sea!

SHAFT TYPE
e 1 Taper

e 2 Straight (Standard)

DETECTOR (Table 2.3)
* S Absolute Encoder (8192 P/R)
* W Absolute Encoder (1024 P/R)

DESIGN REVISION ORDER
* C 200V Class
* D 100V Class

APPLICABLE MOTOR SERIES
* R R Series
* P P Series

DETECTOR
* S Absolute Encoder (8192 P/R)
* W Absolute Encoder (1024 P/R)

INPUT FORM
e 1 200V, Analog
e 2 100V, Analog

DESIGN REVISION
ORDER Z, Y



3. LIST OF STANDARD COMBINATION

(1) R Series Servomotor and Servopack

Table 3.1 List of Standard Combination
Power Current Recommended
Servopack AC Servomotor Capacity Capacity | Applicable Noise Filter: Power
Class Type HACR- - Optical per  |per MCCB| Noise ON/OFF
Type Encoder  Igeryopack®| or Fuset Filter Type | Specificaton | Switch
USAREM- pulses/rev
(ABSO) kVA A
S0W SRAS5AY1SR
2 8192 03
(0.07HP) SRA5AX1SR ASCS
100W SRO1AY1SR
01CS2 8192 05 5 .
(0 13HP) | SRO1AXiSR S SOSA 5A
200W SRO2AY1SR Single-
02CSs2 8192 075 gle
(0.27HP) SR02AX1SR phase,
200V [ aoow | SmOsAVISR |, 8192 10 7 T | | 2oovee 10A
(0.40HP) SRO3AX1SR 210 class
500W SRO5AY1SR LF- Yaskawa
8192 14 1 Good
(0 67HP) — 05CS2 00! 215 15A type
700W SRO7AY1SR LF- HI-15E2
192 15
(0 93HP) — o7Cs2 819 20 50 20A ;a:t:(; 33 A
50W SRA5AY2SR I
ASDS2 192 03 alent
(0 07HP) SRA5AX2SR 8 5 LF- A
100w | SROIAV2SR 01DS2 8192 05 209A °
(0.13HP) SRO1AX2SR
200w | SRO2AY2SR ’1:23_" LF- | single-
100V 2DS2 192 075 8 1
(0.27HP) | smozax2sR | ° 8 210 | phase. 10A
300W SRO3AY2SR LF-
(0 40HP) — 03DSs2 8192 10 11 Poor 215 class 15A
500W SRO5AY2SR LF-
192 14 15
(0 67HP) — 05Ds2 8 220 20A
* Values at rated load
1 Operating charactenistic (25°C) 200% 2 s or more 700% 0 01 s or more
t Made by Tokin Corp
Table 32 Characteristics of R Series AC Servomotor,
Detector and Holding Brake for Standard Combination
AC Servomotor AC Servomotor Detector Holding Brake
Class| Servopack Opucal
Type CACR- | Type | encoder | Receptacle | L-type Cable |Receptacle | L-type Cable |Receptacle| L-type Cable
USAREM- | P35 | Type Plug Clamp Type Plug Clamp Type Plug Clamp
SRA5AY1SR .
% Ascs2| 8192 .
W | SRA5AX1SR MS3101A | MS3106B MS3057 MS3101A | MS3106B | MS3057 MS3101A | MS3106B | MS3057
Y1 14S-2P 14S-2S -6A 20-29P 20-29S* -12A 14S-6P 14-6S* -6A
100 SROIAVISR | 0| g102
W | SRO1AX1SR
200| SRO2AY1SR | °
W | SRO2AX1SR 02Cs2| 8192 MS3102A | MS3108B | MS3057 MS3102A | MS3108B | MS3057
200V1 o [sRosaviSR vacsa| s1e2 18-10P  |[18-10S [-10A 18-12P  |18-12S  |-10A
W | SRO3AX1SR MS3102A | MS3108B | MS3057
500 | SRO5AY1SR 20-29P 20-29S -12A
05CS2| 8192
w - Cs MS3102A | MS3108B | MS3057 MS3102A | MS3108B | MS3057
ROTAYASR 20-4P 20-4S -12A 20-17P  |20-178  |-12A
73v° S SR o7cs2| 8192
50 {SRASAY2SR o hs2| 8192
W [SRASAX2SR MS3101A { MS3106B | MS3057 MS3101A | MS3106B MS3101A | MS3106B | MS3057
100| SRO1AY2SR 145-2P  |148:28* |-6A 20-29P |20-20S* 145-6P | 145-6S* |-6A
01DS2} 8192
W | SRO1AX2SR
200 | SRO2AY2SR MS3057
100V
W | SRO2AX2SR 02Ds2) 8192 MS3102A [ MS3108B | MS3057 -12A MS3102A | MS3108B | MS3057
300 | SRO3AY2SR 18-10P  |18-10S  |-10A MS3102A | MS3108B 18-12P  |18-12S  |-10A
W — 03DS2| 8192 20-29P  {20-29S
500 | SRO5AY2SR D 2 MS3102A | MS3108B | MS3057 MS3102A | MS3108B | MS3057
wl _  |09DS2| 8192 |50 4p 20-4S 12A 20-17P  [20-17S  |-12A

* Straight plug

_11_



(2) P Series Servomotor and Servopack

Table 3.3 List of Standard Combination

AC Servomotor Power Current Recommended
Capacity | Capacity | Applicable Noise Filter Power
Servopack
Class Type CACR- T Optical per per MCCB Noise ON/OFF
USAylgéM pﬁ?s?s?gv Servopack*| or Fuset Filter | Type | Specification | Switch
g (ABSO) kVA A
100W SRO1AY1WP
(0 13HP) | SRO1AX1WP orewz 1024 05 5 LF- A
200W SRO2AY1WP ST | 205A
©0.271P) [srozaxtwp | 22CW2 1024 075 5 (de Yaskawa
type
300W SRO3AY1WP LF- | Single-
7 N
200V | (0.40HP) [ smosaxawp | CooW2 1024 1o 210 33337&(: or :'-;It;c? %%A
500W SRO5AY 1WP D_EZ:F: LF- or equiv-
11 t class 15A
(0 67HP) — oscwz | 1024 14 Poor 215 alent
700W SRO7AY1WP LF-
(0 93HP) 07CW2 1024 20 15 220 20A

* Values at rated load

+ Operating charactenstic (25°C) 200% 2 s or more

1 Made by Tokin Corp

700% 0 01 s or more

Table 3.4 Characteristics of P Series AC Servomotor,
Detector and Holding Brake for Standard Combination

Class

Servopack
Type CACR-

AC Servomotor

AC Servomotor

Detector

Holding Brake

Type Ervader

USAREM- | P80y

Pin Terminal Type

Connector

Plug

Pin

Pin Terminal Type

200V

100
w

SROIAY1WP

1CW2; 1024

SRO1AX1WP

200
w

SRO2AY1WP

SRO2AX1WP

2CW2| 1024

300
w

SRO3AY1WP

SRO3AX1WP

3CW2[ 1024

500
W

SROSAY1WP

05CW2| 1024

700
w

SRO7AY1WP

7CW2[ 1024

PC2005-M

1721711

170363-1

PC2005-M

-12-



4. CHARACTERISTICS
4.1 OVERLOAD CHARACTERISTICS

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

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

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

NOTE

Hot start is the overload characteristics when the
Servopack is running at the rated load and thermally

saturated
1000
100
(&)
Z_ N=0r/min
2 (AT MOTOR LOCK)
[s aNTT]
a2
Or
10
N—=3000r/imin ~
(AT RATED SPEED)
1 N
100 200 300

MOTOR RATED CURRENT (%)

Fig 4.1 Overload Characteristics

4.2 STARTING AND STOPPING TIME

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

Starting Time:

N (Ju + J,
tr =104. 7x R%"L) (ms)

Kt I (a-p)
Stopping Time:
In + J|
tf= 104. 7,<L““_ (ms)
Kt Ir (@+p)

Where,
Nr : Rated motor speed (r/min)

Jy (= GD3,/4) : Motor moment of 1nertia J
(kg-cm?)

J. (= GD%/4): Load moment of inertia J
(kg-cm?)

Kt: Torque constant of motor (N.m/A)

Iz : Motor rated current (A)

a = Ip/Ir: Accel/decel current constant

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

B =1L /Ir: Load current constant

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

MOTOR
ARMATURE
CURRENT

MOTOR
SPEED
T

TIME

Fig 4.2 Timing Chart of
Motor Armature Current and Speed

_.13._



4.3 ALLOWABLE FREQUENCY OF OPERATION .

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

- Allowable frequency of operation restricted by
the Servopack

The allowable frequency of operation is re-
stricted by the heat generated in the regen-
erative resistor in the Servopack, and varies
depending on the motor types, capacity, load
J(JL), acceleration/deceleration current values,
and motor speed. If the frequency of opera-
tion exceeds 60 times/min when load J =0

before the motor becomes rated speed, or if it

exceeds m6+0 cycles/min when load J = motor

J(Ju) X m, contact Yaskawa representative.

- Allowable frequency of operation restricted by
the Servomotor

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

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

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

Ip? (tr+tf)+l._!s
T2——g——— (s)

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

MOTOR
ARMATURE
CURRENT

MOTOR A &
SPEED £ o S foadiiis

Fig 4 3 Timing Chart of
Motor Armature Current and Speed

—14 -

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

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

B _Kt-In (1 g2
n = 286.5 X — G5 ( )

(times/m1in )

. & =
N Bl T
MOTOR AR ‘1"_* i
ARMATURE TIME
CURRENT | f N
| T
T e
! ]
:A: <
| MRS
MOTOR RS,
SPEED TIME

Fig 4 4 Timing Chart of
Motor Armature Current and Speed

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

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

. Kt . Ir 1 /91
=286.5 x—— 77— “Ne (On £+ 0 (T +T0) (

(times /mm)

=
cor I
motor | ) s
ARMATURE o i® T TIME
CURRENT | !
]
1
!
MOTOR, |
SPEED . e TIME

Fig 4 5 Timing Chart of
Motor Armature Current and Speed



4.4 SERVOMOTOR FREQUENCY

In the servo drive consisting of Servopack and
servomotor, motor speed amplitude is restricted
by the maximum armature current controlled by
Servopack.

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

a o
N=1.52 X — ——— —
(Ju + JL)f

- (r/min)

Ip =alR

MOTOR
ARMATURE
=1 CURRENT

Fig 4 6 Timing Chart of
Motor Armature Current and Speed

4.5 MOTOR SPEED-REFERENCE INPUT
CHARACTERISTICS

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

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

ADJUSTABLE WITH

RATED b————-
SPEED (+)

RATED SPEED(+)

1
'
f
|
I
I
1

~10-8-6-4202 4 6 B 10
INPUT VOLTAGE (V)

02 4 6
INPUT '
VOLTAGE (V)

]

RATED SPEED (-)

RATED
SPEED (—)
Fig 4 8
Fig 4 7 Speed-Input Voitage
Speed-Input Voltage Characteristics
Characteristics when Auxiliary Input

Terminals 1CN-@
and @ are used.
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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

Takles 4.1 and 4.2 show allowable loads according
to AC servomotor types.

Table 4.1 R Series Allowable Radial
Load and Thrust Load
Allowable Allowable
hfgi;?;ﬁe Radial Load* Thrust Load
" kg (Ib) kg (Ib)
A5CS2K
8 (18) 4(9)
01CS2K
02CS2K
25 (55) 10 (22)
03CS2K
05CS2K
40 (88) 15 (33)
07CS2K

* Maximum values of the load applying to the shaft extension

Table 4.2 P Series Allowable Radial
Load and Thrust Load

Allowable Alliowable
h':g%,;ﬁe Radial Load* Thrust Load
i kg (Ib) kg (Ib)
0102K 9 (20) 4( 9
02002K 15 (33)
6 (13)
032K 20 (44)
05012K 35 (77) 10 (22) _
0702K 45 (99) 13 (29)

* Maximum values of the load applying to the shaft extension

4.6.3 Mechanical Specifications

Table 4 3 Mechanical Specifications in mm

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

tTIR (Total Indicator Reading)



4 6 4 Direction of Rotation

AC servomotors rotate counterclockwise viewed
from drive end when motor and detector leads

are connected as shown below.

Fig 4 9 AC Servomotor

(1) Connector Specifications

(R Series)

(a) Motor receptacle

* Standard
A Phase
° x B Phase V
D
s (50 TO500W) ¢ | phase w
D Frame ground
brake
(F"' 50w, A Phase U
100w
B Phase V
C Phase W
(For 200W; D Brake
30
ow E Brake
F Frame ground
(For 500W)

Channel A output

Channel A output

Channel B output

Channel B output

Channel Z output

Channel Z output

ov Reset

“»n|d|lo|(2IZ|(r|x
|

5Vipower supply) OVlbattery)

C|IT[(O|mMim|OoO|O|m|>

3Vbattery)
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(P Series)
(a) Motor receptacle

+ Standard

350450 (1378197

mman)

4-PIN TYPE PC2005-M

oG 25 USER PIN TYPE PC2005-F
®lo ©98) =]
CABLE KQvav ==
AWG20X4C

Phase U RED

Phase V WHITE

Phase W BLUE

Frame Ground GREEN

+ With brake

350150 (13 78+197)

6-PIN TYPE PC2005-1
USER PIN TYPE PC2005-F

0w l= 25
Y § ©98) =
_ 0 )
0 ( -

r\ ==t
CABLE KQvQVv = =]
AWG20X6C _ }_

55' ——
Phase U RED
Phase V WHITE
Phase W BLU_E .
Frame Ground GREEN
Brake BLACK
Brake BLACK




(b) Dectector rcceptacle

-

350*%(1378%'")

2]
-

35

031 |

"_ 38

\ —
CABLE KQVV-SW
AWG22X3C
AWG26 X 6P

PLUG TYPE 1721711

PIN TYPE 170363-1

USER CAP TYPE 172163-1

SOCKET TYPE 1703651
1 |Channel A output BLUE
2 |Channel A output WHITE/BLUE
3 |Channel B output YELLOW
4 |Channel B output | WHITE/YELLOW
5 |Channel Z output GREEN
6 |Channel Z output | WHITE/GREEN
7 |0V (Power Supply) BLACK
8 | +5V (Power Supply) RED
9 |FG (frame ground) |GREEN/YELLOW
10 |Channel S output PURPLE
11 {Channel S output | WHITE/PURPLE
12 ] Capacitor reset GRAY
13 |Reset WHITE/GRAY
14 |0V (Battery) WHITE/ORANGE
15 |3 6V (Battery) ORANGE

4 6 5 Impact Resistance

When mounted horizontally and exposed to ver-
tical shock impulses, the motor can withstand
up to two impacts with impact acceleration of
50G (F1g.4.10).

NOTE

A precision detector is mounted on the opposite-
drive end of 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 vibration (vertical, lateral, axial) of
2.5G (Fig.4.11).
tVERTICAL
LATERAL| AXIAL

AN

A
II HORIZONTAL

Fig 4.11 Vibration Resistance

4 6 7 Vibration Class

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

POSITION FOR
CHECKING \QRATION

=

Fig 4.12 Vibration Checking

_]7_



5. CONFIGURATION
5.1 CONNECTION DIAGRAM

* FOR 200V * FOR 100V

POWER SUPPLY POWER SUPPLY

200 7O 230V {8 100 TO 115V *}9%

50/60Hz 50/60Hz
R l Tl

1 MCCB )
/ Prevent external notse with a noise filter
NOISE FILTER Bold lines indicate power lines
(excluding the grounding ine)  SERVO TROUBLE

= L— INDICATION
SRy EXAMPLES OF INDICATION
. —0 0 1PL
POWER {D‘::/—

POWER ON SRy MC MAGNETIC CONTACTOR
OFF o —=—T""" FOR POWER ON/OFF(See Table 3 1)

o—
e Be sure to fit a surge suppressing

1MC 1SUP [———device to each of the magnetic
contactor and the relay

"

e, . SERVOPAC g
i CACRSR! JAY A
e CACR:SR! iAX 3
. MAIN ;
— CIRCUIT ¥
TERMINALS i
{ I
\3 ]
USERS Must be securely ZEE
REFERENCE  LEAD LENGTH — grounded ; g
.~ ¥ opmcaL
e 3 METERS OR LESS [ ] ! ENCODER §4
z S

REFERENCE ™

e

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

éi‘ Be sure to do terminal treatment
g of shielded cable
i
i
Use relays highly reliable in
contact (Yaskawa Bestact &
relays or equivalent or arrange
in two contact parallel connec- Y3
tion for low level) i
%

P

;
Cas v e ne BEF ML Se e S0 D Bt B

+ -
— Connect the output relay surge at'>sorblng diode with the correct polanity

+24VE1V (If connection 15 wrong output transistor 1s damaged)
(SUPPLIED BY USER)

Fig. 5.1 Example of Connection Diagram of Servopack
with a Servomotor and Peripherals
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5.2 INTERNAL BLOCK DIAGRAM

218 NO OAY3S
212 JONIHIJIH A33dS

LIWIM LN35"ND 1X3

Addllva
VNOIS N3S
1NdiNO 9d

NO1

Xvi
AVL

-

L IHS-HOVO

-,

J7HS-4OVO edA L yoedoassg jo wesbeiqg yooig jeuss| g ‘Biy

AQOL 10} MO 40 PUE AOOT 104 MOO L ‘MOS $0 y20doasss 1o} pepiroid Jou - S1sS Y,

3 T Nz T

5
HOLOWOAH3S OV

(Adg)

WHVIV OA3S IV N3dO ~ ~~ )

—0 O—+—

HosS3ddns _ "T~
0uns O
I0HLNOD (o) N Aviasia ONL T
2 —{foregl 93398 HOLMS 300K i el 440 NO
e It I HIMOd HIMOd
@— (LN 3no40L) A
IONILIH av -
— Doy HILHIANOD T T
(AN ) -——1 /00 TET e YT
— _[ouinoo Ndd AGDd <
ra ! AL T _ b
[Couz ] LinodIo | T =
Q31VEINID T .
y @ _ T Y 1 IHI |I.;,1| IlI.uM'v'I-I-
—— T * =T ”H
NOVEGT r||.ﬁl+ + T 3
033dS R
f ] J R
JALLVHINIO g
AV13Y N N80 IALNIAT NOWLD3130 1
f E HOLvI0sI B | #
L J J _ .
INZHND r = %
— 1
[1iNoEID) T H =o——
80 y
LIHL ’ ._. :
[ ~ o
o ﬁ Hm 800N k N =
INBND 4 CEIN "R
. 3SION
. »v\—
§ :
¢ + : GO0 L
3 INLd ’ 18a (2H09/09)
i A ) SN e O et B e e IR ok B 0 B3 e e oty ttpp s S i s e st e ] gars

ti-AGLLOLOOL)
T12A0EZ 0L 002
3SVHJ-T1ONIS
A1ddNS HIMOd
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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 f:& 50/60Hz
AC input * For 100V
Single-phase 100 to 115V f}% 50/60Hz
0O® Motor Connects terminal @ to motor terminal A
connection | (Red). @ to B(White) and @ to C{Blue)
* For 200V
© 0 Cg\:‘v‘;’ Single-phase 200 to 230V 1% 50/60Hz
ﬁ'\ ut * For 100V
P Single-phase 100 to 115V 1% 50/60Hz
® G d Connects to motor terminal D(Green)
foun Must be securely grounded
@ Regenerative | External connection not usually
register required

5.4 CONNECTOR TERMINAL (1CN) FOR
170 SIGNAL

5 4 1 Specifications of Applicable Receptacles

Table 5 2 Specifications of Applicable Receptacles for
Servopack 1/0 Signal

Connector Type* Applicab_lreyR:ceptacle
used in
. Manu- Soldered | Caulking
Servopack facturer Type Type Case
MR-50RMA Honda MRP-
(Right angle Tsushin | MR-50F' 50F0q | MR-SOL!
50 P) Co, Ltd
*The connec:ors for I/0 signals used are type MR-50RMA
made by Honda Tsushin Co Ltd
tAttached to Servopack when shipping
5.4.2 Connector 1CN Layout and Connection
of Servopack
The term:nal layout of the Servopack I1/0

signal connectors (1CN) is shown in Table 5.3.
The external connection and external signal
processing are shown in Fig.5.3 on page 16.

Table 5 3 Connector 1CN Layout of Servopack

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
ov | ov fosen| sen | & | ST | F2VIs5R mam|viem| s6 | IN-a |SG-A | INB |68 | +12v| s6 | Fo
S d
OV for PG SEN Current Limit PcE>ther Sce)r'\\;o Mgre:;or R:fg?ee:ce Auxiliary +12v Frame
Output Signal | Signal Input | Detection Output Input | Input Torque Monitor Input Input Output Ground
19 20 21 22 23 24 25 26 27 28 29 30 31 32
pco |pco| par | T°ON| T6ON 5w N-oT | SROY | SFOY L el | SC 1 _qav| s
+ | - - | + NCL
PO Ouput |Batey) ool lcoma| || Servo Ready | GRS | 1oy
s + Signal Input Input Output Limit Input Output
33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
ALM | ALM ALM- SG-
PAO | %*PAO| PBO | *PBO| BATO + _ P-OT RST P-CL PCL -12v] SG |+12v| SG FG
PG Output PG Output | Battery ilirrvrz &xgn ARES';T Fwd Current —12v +12v Frame
Ag B¢ -) Output Input input | Limit Input Output Output Ground
Note Do not use any pin shown as a blank space

since the other signals have been connected

_.20_



5.4.2 Connector 1CN Layout and Connection of Servopack (Cont'd)

TORQUE MONITOR
(RATED TORQUE AT 3v/100%)

SPEED MONITOR

SERVOPACK

SPEED

(2v/1000r/min)

FEEDBACK (2V/1000r/min)

4 TM3-3

MODE SWITCH

1
APPROX 5mA

SPEED REFERENCE INPUT INA
(RATED SPEED AT = 6V) -
3000r/min SG-A '
AUX SPEED REFERENCE IN-B
INPUT SG-B :P
(RATED SPEED AT +2 TO +10V) a
3000r/min
CURRENT(LIMIT AT REVERSE t»E NCL '
RUNNING(—100%/+3 0V G-NCL {P
INPUT) S
_ P-CL
CURRENT LIMIT AT FORWARD
RUNNING(+100%/—3 0V # SG-PCL 3P
INPUT)
(Note 2) +24VIN 48k
SERVO ON AT __
1Ry ON 24"_1__(‘)_“; SON
4.8kQ
2Ry

PROPORTIONAL CONTROL 55

AT 2Ry ON(PI CONTROL AT OFF)

48kQ
APPROX 5mA5

-
=

t
1

[ —

4 8k

Cc-=--"

N-LS
REVERSE RUNNING
INHIBIT AT N-LS OFF _—
FORWARD RUNNING | PLS
INHIBIT AT P-LS OFF
Ry  ALMRST

ALARM RESET AT9RyON 'S o

(Note 2) ,.%iy\

—= SERVO ON

PROPORTIONAL
CONTROL

—— REVERSE RUNNING
PROHIBIT

—— FORWARD RUNNING
PROHIBIT

— ALARM RESET

3Ry ON AT CURRENT 1

——— CURRENT LIMIT
DETECTION

LIMIT DETECTION
4Ry
TGON+
4Ry ON AT TG ON s
SRy

TG ON

5Ry OFF AT SERVO ALARM | ¢y

- +
6Ry ON AT SERVO READY b~ S-RDY

(ROTATION AT )
APPROX 45r/min
or MORE

SERVO ALARM

[ Twisted cable

Note
1 Each capacity of output circuits 1s 30 VDC. 50maA or less
2 The user must provide the 24V power supply

SERVO READY

Fig 5.3 1CN I/0 Signal Connection and
External Signal Processing
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5.4 3 Connector 1CN Layout and Connection of Servopack

Table 5 4 Input Signals of Connector 1CN
Signal | Connector
Name 1CN No Function Description
Inputting this signal makes the Servopack ready to receive speed
SV=ON [1CN-8 Servo ON reference input ( 46 V)
Base block and dynamic brake are cleared
Proportional drive Proportional drive reference Is utilized to prevent drifting
P—CON [1CN-24 op when the motor ts left motionless without command
reference
input, while the main circuit 1s kept energized
_ Reverse running In the case of linear drive, etc, connect limit switch signal
N-OT |1CN-26 prohibit according of the run direction
Forward runnin This signal 1s “closed” during normal run
P-OT |1CN-41 prohibit ¢ When limit switch Is tripped, it becomes “open”
_ External power supply to ICN-8, 24, 26, 41 and 43,
+24VIN |1CN=7 24v Prepare a 24 VDC (25mA min ) power supply
IN-A |1CN-12(13)] Speed command input At 60V, + rated speed i1s obtained
- - At 1+20to +100V, * raed speed i1s obtained
IN-B |1CN=14(15)| Aux command input For adjustment, potentiometer [IN-B] s used
_ _ Current imit reference
N—-CL |1CN-29(30) at reverse running +30V +£10%/100% torque +9 V max
- _ Current mit reference _ _
P—CL |1CN-44(45) " ward FunnINg 30V +10%/100% torque —9 V max
ALM RST| 43 Alarm reset Resets servo alarm status
If this signal 1s changed from low-level to high-level, after +5V 1s suppled
4(3) to the absolute encoder, and serial data and inttial pulse are output,
SEN ) s r ON normal output operation i1s perfomed  If this signal 1s changed from high-
M enso level to low-level, absolute encoder power will drop When the SEN sign
1 signal 1s changed from high-level to low-level at alarm, the alarm content 1s
output from PG-A phase (PAQ, * PAO)
These are connection terrminals of battery for back-up
gﬁlo g; g:g::y 8 :zpzi The voltage must be 2 8 to 4 5V
Y P (The battery should be provided by user )
Table 5 5 Output Signals of Connector 1CN
Signal Connector
Name 1CN No Function Description
Turns OFF when fault 1s detec-ed
ALM 38(39) Servo alarm For details refer to Table 6 2 “Fault Detection Function "
TGON 22(23) Motor run detection Turns ON when motor speed exceeds approx 45 r/min or 460 r/min
e N-CL or P-CL used Turns ON when output torque reaches the level set by
J— N-CL or P-CL
C tect
cLr 5(6) urrent imit detection * N-CL or P-CL not used _ Turns ON when output torque reaches the level
set by potentiometer
TV Turns ON when the main circyit power supply 1s ON without any servo
S-RDY 27(28) Servo ready alarm occurring and SEN signal 1s in H level
+12V 16,48 N 12V £5% 3
+ 12V output power +5% max output current OmA
ov 17.32.47. 49 supply Used with speed reference or current limit input
-12vVv 31.46
TRO-M 9 Torque monitor (£30V/rated torque) £10%, £ 9V max, load 1mA max o
VTG-M 10 Speed monitor +2 V/1000r/min +6%, load 1 mA max
PAO 33 Phase A
*PAO 34 Phase A
PBO 35 I;?s:]tal?nmg Phase B| PG pulse after frequency division 1s output at hne driver (MC34871)
*PBO 36 OStput 1 Phase B| To be receved by line receiver equivalent to SN75175% or MC3486*
PCO 19 Phase C
*PCO 20 Phase C

tMade by Texas Instruments Inc
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5.5 CONNECTOR TERMINAL (2CN) FOR
OPTICAL ENCODER (PG) CONNECTION

5.5 1 Specifications of Applicable Receptacles and
Cables (Table 5. 6)

Table 5 6 Specifications of Applicable Receptacles and Cables

ccnrbesce(gr':ype* Applicable Receptacle Type Connection
SERVOPACK Manufacturer Soldered Type | Caulking Type Case' Cabie*
MR-20RMA
' Honda Tsushin _o0rt : ¥ DP8409123 or
"ghé oaggle Co , Ltd MR-20F MRP-20F01 MR-20L DE8400093

*Made by Honda Tsushin Co, Ltd

tAttached to each applicable receptacle (soldered and

caulking types)
tAttached to Servopack when shipping

Table 5.7 Details of Specifications of Applicable Cables

#The cables listed in Table 5 7 are available on request

If required, purchase in units of standard length as
shown in Table § 7

NOTE

1. When applicable cables listed in Table 5.7 are

Connection Soldered Type Cautking Type used, allowable wiring distance between Servo-
Yaskawa pack and motor is a maximum of 20 meters
DP 8409123 DE 8400093 . ) . .
Drawing No 2 The cable applied for 50 m wiring distance is avail-
Manufacturer Fupkura Cable Co able on order (Yaskawa drawing No DP8409179)
If wiring distance is 20 m or more, contact your
General Double, KQVV-SW KQVV-SB Yaskawa representative.
Spectl AWG 22 x 3G AWG 26 x 10P
pecifications AWG 26 x 6 P x
For Soldered Type | For Caulking Type 5 5 2 Servopack Connector (2CN) Terminal
Q Layout and Connection
‘o eA The terminal layout for the Servopack connec-
tors (2CN) for connecting the optical encoder is
° ° shown in Table 5.8, and the connection method
° ° of 2CN and the optical encoder, in Figs. 5.4, 5.5,
° 5.6 and 5.7.
i Table 5 8 Connector 2 CN Layout
internal A1 |Red 1| White- of Servopack
Composition Yellow-
and A2|Black 2] whie 1 2 3 4 5 6 7
Lead Color A 3| Green yellow 3| W
. [T 2| Bea PGJV | PGOV | PGOV | PG5V | PG5V | PG5V DIR?
1 {white/blue White
B> ;Ier’u'?;yellow 5 5vur:.‘t)|ee' Twisted 8 9 10 L 12 13
8 Green 6 Blue- Cable
3| White/green Twisted Brown - - - ODIR BAT BATO
B. &mg/e cable 7 ge"ow.
ite/orange rown
o [Fuse T Green 14 15 16 17 18 19 20
White/purple Brown
B |Wmerarey o Bed PC | *pc | PA | *PA| PB | *pB | FG
10 S%e}g tFor DIR, See par 6 9 1
Yaskawa Standard length 5m, 10 m, 20 m
Standard Terminal ends are not provided (without
Specifications connectors)
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02mm? SERVOPACK

AN _PHASE A tl pa, /T
: XT3 PA —R T3k
[ «PA f *PA; | |
P 7 PHASE B e L g
L g PR UTTEC T i 'a
* S PHASE C v :
P 14 PC -===== -D& 1193 i
i a5 *PC (=
i OUTPUT LINE DRIVER
! EQUIVALENT TO MC3487¢ RECEIVE’?I_
+ PGSV EQUIVALENT TO
1 -4 ¥ PGOV SN75175 OR
: -1 - MC3486t
i ~ - +5V
] 5 >
| -2
|
' 6
[ 3 J
I
WHITE/GREY ! i ov
R | ! 1
ORANGE | ! 0
1 -12
1 p !
WHITE/ORANGE 3 !
i X -13
1
I ! r- DIR
‘ 1 ! 2-7
GREEN/YELLOW; H L- Py
} »
J / \\\‘_//
05mm? 20 Twisted shieled cable
|:C){P\BLE 123 t Made by Texas Instruments Inc

Note Connector specifications of absolute 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 Soldered Type Connector 2CN Connection and 1CN Output Processing
(When using Connection Cable DP8401923)

\]
1

J I [
I T, ol
i Py [
[ 2 i
I : b
P P S
[} 1 !
r : o
H P i OUTPUT LINE DRIVER 25 LINE
: { ! EQUIVALENT TO MC3487 RECEIVER
! _ PGSV EQUIVALENT TO
Ly 4 ¥ PGOV SN75175 OR
| ': ! MC3486+
t T +5V
I :
T P ! OSEN
'R f
Py H
P !
' ' .
1 ' ]
l ' BAT |
1 'g TI '
 § OBAT |
: :
1

o ioEmserms

0

|‘J"‘: 1 Twisted shieled cable

t Made by T
ABLE lade by Texas Instruments inc
DE8400093

. . Note Connector specifications of absolute encoder are as follows
Fig 55 R Series Caulking Type Connector 2CN - Connector—Type MS3102A20-29P(Receptacie)
Connection and 1CN Output Processing Accessory(not aﬂached’—gz: mgggggﬁﬁx‘?ﬁf\nam pl;:g)
. = ie clam,
(when using Connection Cable DE8400093) °
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02mm? SERVOPACK

i 4 |
GREEN|

] WHITE/GREEN|
' 6 1
1

lor bo-) po— -0 pa— }=-Uy

5 *PC

]

1

1

1

;

]

'

1

i

[

| Y OUTPUT LINE DRIVER
! EQUIVALENT TO MC3487*
t PGSV

-4 Y

i - PGOV

I _@ —
1 - LI
| | I

! -2

|

|

1

1

|

|

L

{

[}

!

I

|

|

1

L]

T
4

+‘-§— Twisted shieled cable

CABLE
DP8409123

t Made by Texas Instruments Inc

Connector specifications of absolute encoders are as follows

Connector—Type MS3102A20-29P(Receptacle)

Accessory(not attached)—Type MS3108B20-29S(Angle plug)
Type MS3057-12A(Cable clamp)

Fig 5 6 P Series Soldered Type Connector 2CN Connection and 1CN Output Processing
{(When using Connection Cable DP8401923)

ABSOLUTE ENCODER 02mm?
e B _

HEE T

HE N

[ 2

T T
= [ T
5 ! P
¥ S 3
: " [ %
- ! E : g
""’\ : ' :
g R ! BSRECEWER %

T ' [ZEQUVALENTTO

1 ' i .
é i B PGOV : ;r&sgg OR g
: —— T 15V §’
] i N (25 pe T : 4
P 4 v 22 - ov b
5 ﬂ T < i T %
i |2 ! 1 1
% 3 | : v ! %
E’ “ : i v H ' 1
8 ¥ i i ov { ! ' £
L‘ T T gg" : : ; }a
& l \ BAT | vl . "o

' : ' [ S
" g osar | P 1 o BATTERY
g o 7 Lemesen,

1 -9~ SO N S,

a2l

i

P
T Twisted shieled cable

1 Made by Texas Instruments Inc

S S T o g ¥R CABLE
DE8400093

L Note Connector specifications of absolute encoder are as follows
Fig 57 P Senes Caulking Type Connector 2CN = Connector—Type MS3102A20-29P(Receptacle)

Connection and 1CN Output processing Accessory(not attached)—Type MS3108B20-29S(Angle piug)
Type MS3057-12A(Cable clamp)
(when using Connection Cable DE8400093) @
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6. OPERATION
6.1 POWER ON AND OFF

Arrange the sequence so that the power is
simultaneously supplied to the main circuit (R,
T) and the control circuit (r,t), or supplied to
the control circuit first, then the main circuit

(Figs.6.1 and 6.2).

power OFFPOWER ON SRy - 1mC

iMCCB

N
SINGLE-PHASE —2_ ™"
200 TO 230VAC —6 b—M
(50/60H2) —S oM

Fig 6 1 Connection Example for
Simultaneous Control Power ON/OFF

(When using AC Servomotor for 200V)

power oFrFOMERONSRy  4pqc I
| —;: l 1SUP

imMC

MmCCB

~~
SINGLE-PHASE —< 0—M
200 TO 230VAC — &
(50/60H2) -3

1SUP, 2SUP Surge suppressor CR505008A
or equivalent (made by Okaya
Electric Industries Co, Ltd )

1D Flywheel diode (to prevent spike of SRy)

Fig. 6.2 Connection Example for
Main-circuit Power ON/OFF
(When using AC Servomotor for 200V)

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

failure) (Fig.6.1),
circuit is cut first,
(Fig.6.2).
power ON sequence.

or the power to the main
then the control circuit
The order is the reverse of the

—-26—

. Before power on or off,

Precautions for connections
(in Figs.6.1 and 6.2)

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

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

+ When power is supplied to the power ON/OFF
sequence shown in Fig.6.1, the normal signal
is set (5Ry is turned on) in the control cir-
cuit after a maximum delay of 1 second.

When the power is turned on, a servo

alarm signal continues for approximately 1

second (normally 200 to 300 ms) to initialize

the Servopack.

Hold the main-circuit power ON signal for
approximately 1 second. However, this is un-
necessary in the sequence in Fig.6.2, because
the control power is always turned on.

Since Servopack is of a capacitor input type,
large recharging current flows when the
main-circuit power is turned on (recharging
time: 0.2s). If the power is turned on and
off frequently, the recharging-current limit
resistor may be degraded and a malfunction
may occur. When the motor starts, turn ON
the speed reference and turn it OFF when the

motor stops. Do not turn the power ON or
OFF.

turn off the "Servo
ON" switch to avoid troubles at transient
state.




6.2 SPEED REFERENCE
6 2 1 Speed Reference Circuit

From the Servopack built-in control power(1CN-
®, @: +12v, ICN-©@®, @, @, @: 0V,
ICN- @D, @ : -12V) or the external power, the
speed reference voltage is given to 1CN-() and
@ or to ICN-({® and (9. When the Servopack
built-in control power 1s used, the motor speed
fluctuates in the range of *2% of the speed set
value.

The method for giving speed reference voltage
is described below.

(1) For accurate(inching) speed setting

* SERVOPACK
18k0 (¥ W OR OVER)

TYPE 25HP-10B |5
OR EQUIVALENT]

12v

25HP-10B type Multiple-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

1k (3 WOR OVER) 18k (4 W OR OVER)

3 o (FOR LOW SPEED) +-SERVOPACK

Type AvaoYN | TYPE RV3OYN
OR EQUIVALENT | OR EQUIVALENT

12v (FOR HIGH

SPEED)
1-1201-14)*

31-13 (1-15)*
§1-130115)%

RV30YNtype Carbon-film variable resistor made by Tokyo Cosmos
Electric

Low- and high-speed relays Reed relay (PG series) made by Nippon
Electric or equivalent, or low-leve! relay (GzA-432) made by Omron
or equivalent

Note When a carbon resistor 1s used, a great residual resistance
remains, and so the speed control range becomes approximately
500 1

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

Speed Reference Voltage
(for Accurate Speed Setting)

(2) For relatively rough speed setting

18kN (3 W OR OVER) SERVOPACK

TS

12v 1-12(1-14) +
T 2ka 1 4

500 1 ﬁjauqsu
i R B e S v s

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

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

6. 2.2 Stop Reference Circuit

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

18kN lz;
(4 W OR OVER) -
" SERVOPACK

L 1yPE 25HP-108
12V 37 0R EQUIVALENT

2 kn

12 1-14)*

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

£
18k0 RUN (ON) g
(3 W OR OVER) STOP (OFF})

_[ TYPE RV30OYN

)
12v ‘I‘ OR EQUIVALENT!

k3
SERVOPACK
e
.

¥ 11201140 %
2k0

(b) When Carbon Variable Resistor is used

* parentheses are for auxiary input

Fig 6 5 Method for Giving Stop Reference

6. 2. 3 Handling of Speed Reference Input Terminal

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

6. 2. 4 Auxiliary Input Circuit (= 2to + 10 V)

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

+ Adjustment procedures

Between 1CN- @ and ® ( @ is 0V), 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 in
positioning system drive, auxiliary input terminals
are normally used as speed reference input. In
this case, positioning loop gain 1s adjusted with
the potentiometer 1VR [IN-Bl. For adjustment,
be sure to refer to Positionpack instruction
manuals.,
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6.3 EXTERNAL CURRENT LIMIT REFERENCE
CIRCUIT [P-CL, N-CL]

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

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

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

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

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

5§ ] 1
—— AR ‘55
_ SERVOPACK
CONSTANT B
VOLTAGE i 1-44
SUPPLY

Relay Low-level relay type G2A-432A made by Omron Tateishi Electric Co

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

6. 3.1 Method for Giving External Current
Limit Reference

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

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

6. 3.2 Set Voltage and Current Limit Values

The relationship between set voltages of 0 to

9.0 V and current limit values are shown in
Fig. 6.7.

CONTINUOUS 200

CURRENT
RATIO
(%)
100
0 (APPROX) -3 -6 -9
—06v

SET VOLTAGE (V}
(a) Current Limit at Forward Side

300

CONTINUOQUS 200
CURRENT
RATIO
(%)
100

0 (APPROX) 3 6 9
08V / seT voLTAGE W)
(b) Current Limit at Reverse Side

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

Fig 6 7 Set Voltage and Current Limit Values

6. 3. 3 Current Limit when Motor is Locked

When locking a motor by applying a current

limit, determine a current limit value less than

the rated current of the motor. If the load condi-
tion requires a current limit exceeding the rated

motor current, refer to par. 6.5(3) Overload

detection level and make sure to unlock the

motor before reaching the trip level.

Note that when the speed reference voltage
is less than tens or so millivolts(affected by set-
ting of GAIN [LOOP ), the motor lock current
sometimes pulsates. If this is not desirable,
the current pulsation can be removed by in-
creasing the speed reference voltage.
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6.4 CONFIGURATION OF 1/0 CIRCUIT

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

6.4.1 Input Circuit

There are five input signals:
portional control, forward/reverse overtravel
protection, alarm reset. Construct the input
circuit using 24 V power supply (Fig.6.8).
Typical circuits are shown in Fig.5.3.

Servo ON, pro-

NOTE

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

OPTICAL

+24v
COUPLER

T -=— APPROX SmA

£ ov
Fig 6.8 Configuration of I/0 Circuit

(1) Proportional Control Reference (P-CON)

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

(2) Forward and reverse running prohibit
{P-OT, N-OT]

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

By inputting the P-OT or N-OT signal, the
circuit stops drive of the rotating motor and
energizes the built-in dynamic brake to stop the
motor. After stopping, the motor can be oper-
ated only in a resetting direction. However,
drive is not possible on the instruction to oper-
ate to the OT side.

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

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

Note Cperation 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 is not used,
connect 1CN-@ and @ to the OV terminal of the
external 24 V power supply

(3) Servo ON [S-ON]

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

NOTE
Before turning power on or off, turn off the “Servo-
ON" switch to avoid troubles resulting from transient
current
(4) Alarm reset [ALM-RST]

This is the input to reset a servo alarm_state
other than the overcurrent alarm (Display@ ).

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

6 4 2 Output Circuit

There are four output signals: Current limit
detection, TG ON, Servo alarm, Servo ready.

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

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

NOTE
The output circuit requires a separate power supply.

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

| SERVOPACK  OPTICAL
ouTPUT ! COUPLER [ » CURRENT
RELAY Ip TRANSISTOR LIMIT OUTPUT
Y\ J‘L, — — " "\I « TG ON
+ .3
L Vmax{ ! ST « SERVO
24v Lnjl <I 3 };]—‘-)l_ _I_ 1. ALARM
V4 - SERVO
FLY-WHEEL DIODE READY

—_—

Fig 6 9 Output Circuit
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6. 4.3 Use of Absolute Encoder

The absolute encoder outputs PAO, PBO, and
PCO, as shown below:

SERVOPACK
R

SERIAL DATA SEN
ABSOLUTE ENCODER 3
e s~
PG s CIRCUIT ‘ PBO
o iz ,
Fig 6.10 Absolute Encoder Output
When SEN signal is input (from a low to high After this, output operation similar to normal
level), absolute data is first output from PAO as incremental encoder (2-phase pulse with 90-degree
serial data, then as initial incremental pulse PAO, phase difference) is performed.
PBO (2-phase pulse with 90-degree phase differ-
ence).

"""""" T 7
PBO __ UNDIFINED |
TTTTT T T NORMAL
SERIAL INCREMENTAL
DATA PULSE
INITIAL
INCREMENTAL
PULSE
ABSOLUTE DATA

Fig 6 11 Absolute Data Output

(1) Absolute data contents

- Serial data: position. Assuming that the serial data value

is M (revolutions), the initial incremental pulse
count value 1s Po (pulses), and the number of
output pulses per revolution of the motor exis
(depending on divider circuit setting) 1s R

Indicates the position of the motor shaft (in terms
of revolutions) from the reference position (value
set at setup time).

+ Initial incremental pulse: (pulses/rev), the current position PE can be
. found by the expression:
Pulse is output at the same pulse speed as rota- ¥ P
tion is made at about 2747 r/min from the motor PE =M XR +Po
shaft origin position to the current motor shaft
(Example)
CURRENT
REFERENCE POINT POSITION (P.)
(SET UP) .
-2 -1 v 0 +‘1 4‘2
COODINATE-VALUE—| ! : ! : '
! ! Lo Do E
! -1 ! 4/-10 | +1 ' I 42 :
| . !
M-VALUE — ! : - 5 ; : :
: ! ! L H | :
1 1 t Pu 1 H !
| ' e i
Pe  Current value read out from encoder
M Multrrevolution data
Po Number of initial ncrementat pulses read out from encoder(minus value in general)
Ps  Number of initial ncremental pulses read out at set-up point (minus value n general stored in
controller of user's system and controlled)
Pm  Current value required in user s system
R Number of pulses per revolution of encoder (32768 puses in this encoder)

Pe + MXR+Po
Pm = Pe— Ps
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(2) Circuit example

Fig. 6.12 shows an example of an absolute encoder
output processing circuit.

PROCESSING CIRCUIT

(PROVIDED BY CUSTOMER) SERVOPACK
+5V SEN
D7406
ov OSEN
BAT
BATTERY 5
T OBAT
LINE
A |
CIRCUIT *PAO
PBO
T e
BOUNTER PCO
° PC'<LL: *PCO
ov
Fig 6 12 Example of Output
Processing Cricuit. ov ov
(3) Absolute data reception (4) Serial data specification
Process absolute data in the followi :
tain the following sequence Transmission Mode Asynchronous(ASYNC)
Ma i igh- .
() ke the SEN signal high-level Baud Rate 9600 baud
@ After 100 ms, set serial data reception-waiting- T
Start Bit 1 bit
state. Clear the up-down counter for count
incremental pulses. Stop Bit 1 bit
® Receive serial data of 8 bytes. Parity Even
@® Normal incremental operation state is entered Character Code ASCIi 7 bits
in approximate 50 ms after the last serial data Data F 5-digit
is received. ata Format 8 characters, (P)(+/—)0 to 9)(CR)
“0" TO “9"
SEN INITIAL “p" “4"OR"-" A CR"
INCREMENTAL INCREMENTAL pa bl Lad B L] L ked Ld
R SERIAL DATA PULSE PULSE T T~
PA ___ | UNDIFINED § [ET ] BEEE TR ! TTeeel
" ) T MAriT—
0 Q00010 10
S S ) —r )
PB ___| UNDIFINED : o s A T DATA &
(B) \ B L wea
|_100ms MAX_ . ng ox
120 to 300ms_ |10 to 25ms| 25ms MAX
: ‘—'T'L;;"';'—“—"‘ Fig 6 14 Serial Data

Fig 6 13 Receive Processing of Absolute Data
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6 4.3 Use of Absolute Encoder (Cont'd)

Serial data of 8 bytes (8 characters) is sent.

Format: PtXXXXX CR

Carriage Return Code
Digit from 0 to 9

The serial data represents the number of revolu-
tions from the reference point (set at setup time).

Zero rotation is represented by either[P+00000(CR)]
or [P-00000(CR).

For #99999 revolutions or more, a correct value
is not output.

(5) Incremental pulse

Initial incremental pulse giving absolute data and
normal incremental pulse are output through the

frequency divider. The frequency divider is set
by using SW2.

ABSOLUTE
ENCODER PA PAO
(Y e | rreauency
R Series 8192P/| P8O

| NUMBER OF
SETTING PULSE/REV

P Series 1024P/R

PC
1 PULSE/REV PULSE/REV pco

NUMBER OF SETTING PULSES)

R Series FREQUENCY DIVIDING RATIO 8107
- For reverse running.

NUMBER OF SETTING PULSES
1024

Incremental Pulse

P Series FREQUENCY DIVIDING RATIO=
Fig. 6.15

(

@® Output Phase

+ For forward running

PAO™] ﬁgl_!_L [T Pao oo L
PBO I pO_" T | [
PCO ‘il PCO inm

Fig. 6.16 Forward/Reverse Output Phase

PCO (origin pulse) synchronizes with PAO, but
the pulse width becomes narrow because PCO is
not divided. If the dividing ratio is not 1/2n,
accurate 90-degree phase difference is not made
and the pulses are ouput as in Fig. 6.17:

PAO ]

PBO

t 2t

2t

(The phase difference t, 2t part equally exists
within one revolution, thus the minimum position
error results.)

Fig 6 17 Freguency Dividing Ratio and
Output Phase Difference

® Frequency divider setting

Set the frequency divider setting switch SW2 as

listed in Table 6.1 in accordance with the required
resolution.

The frequency deviding ratio 1s

R Series: NUMBER OF SET1ING PULSES
8192
P Series: NUMBER O_F_-?(%Z'TAI_IING PULSES

For 1nitial incremental pulses, the same number
of pulses are output as those made at rotation
of about 2747 r/min. The PAO, PBO output fre-
quency becomes as shown below.

R Scries: 2747x8192  /(frequency

60 dividing ratio
= 45.78 x (JJ\T0% pulses) PPS-
P Series: ZTATZL02L (freauen<y v
= 45.78 x (g:tr?‘l;egr po\’.-llses PPSs.
Table 6 1 Setting of PG Pulse Frequency Dividing Ratio
(R Series)
Sw2 0O|1]2]|3|4|5|6|7([8]9
Dnading Output Puise| 1500| 1250] 1000] 750 | 625 | 500400300200 100
Sw2 A|BIC|DI|E}F|—-|-1|-1|-
Dding Output Puise| 1440( 720 (360 {3000§2500{2000( — | — | — | —

Table 6.2 Setting of PG Pulse Frequency Dividing Ratio

(P Series)
sSw2 o(1]|2]|3|4|5|6|]7!8]|39
Dwding Output Puse |1024 {1024 {1000/ 750 | 625 | 500 | 400 | 300 | 200 | 100
sw2 AlB|lC|D|E|F|=-|=]=]=
Dwding Ouput Pulse |1024 | 720 | 360 |1024[1024[1024] — | — | — | —

@ Example of output circuit and receiver circuit

PHASE A

11c > PHASEB

PHASE C —]

OUTPUT LINE DRIVER
TYPE MC3487

o
N

B
R TINEIN R |
RECIEVER CIRCUIT
(PROVIDED BY CUSTOMER)

B
it: Twisted-parr cable

Fig 6.18 Example of Output * Line recewer (1 IC) Type SN75175 or
Circuit and Receiver Circuit

MC3486 made by Texas Instrument Inc
R Terminal resistance 220 to 4700
Decoupling capacitor 0 1xF

-32-



(6) SEN signal

SERVO ON | DISREGARD
1/’ \ N
agsouTe: | | 1
SEN SIGNAL | /assou \U,,'
SENDING -
MOTOR
ENERGING BASE BLOCK | BASE BLOCK RELEASING

« When the SEN signal level is changed from low
to high, +5 V power is applied to the absolute
encoder and serial data and initial incremental
pulses are sent; then normal operation is started.

1f the SEN signal level is changed from high
to low when the motor is not energized, +5V
power is not supplied to the absolute encoder.

Even if the SEN signal goes low when the
motor is energized, it is disregarded.

NOTE

Do not change the SEN signal level from
low to high for one second after control
power or main power is turned on.

The PAO, PBO undefined time before
serial data is sent is prolonged.

- Even if servo ON signal is entered when the

SEN signal is low, the motor cannot be energized.
(Base block is set.)

+ Even if servo ON signal is entered, the motor
is not energized until the SEN signal is input
and the encoder starts normal operation, that
is, sending of serial data and initial incremental
pulses are complete.

+ Electrical Specifications:

(CIRCUIT PROVIDED BY CUSTOMER)
SEN

EQUIVALENT
TO 7406
%

. The transistor type PNP is recommended.

. Signal level | high-level: 4V min.
low-level: 0.7V max.

Fig. 6.19 Electrical Specifications
of SEN Signal

- When the SEN signal is changed from high-
level to low-level at alarm, the alarm content

is serially transmitted. For details, refer to
Par.6.5(5).
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(7) Battery

Be sure to use battery to store position information
1f absolute encoder power should fail.

The following batteries are recommended:

type ER6C, 3.6V X 1

Made by Toshiba Corporation
or

+ Alkaline battery: type LR14, 1.5V X3
Made by Matsushita Electric Industrial Co., Ltd.

* Lithium battery:

NOTE

+ Securely connect the battery so as to
prevent an environmental change or a
change with the passage of time from
causing constant failure.

Eattery voltage is not monitored in the

Servopack. Prevent the voltage from

falling below 2.8Vv. If necessary in the
system, provide a battery voltage lower-
ing detection circuit or monitor.

(8) Setup method

If revolution amount data is to be set to 0 at motor
start or the absolute encoder is not connected to
the battery for more than four days, the following
setup is required: (This is because the encoder
capacitor is discharged and the internal elements
may not operate normally.)

(R Series Motor (15-bit, with absolute encoder))

Perform the setup in numerical sequence. Ky
If this is not done, trouble may occur. \

@ Discharge of the encoder capacitor

Short-circuit across R and S pins of encoder

connector for two minutes or more.

If. the extension lead of the encoder side
does not have a connector, short-circuit bet-

ween reset-singal line (white/gray) and 0V
(white /orange).

® Wiring and battery connection

Wire the cable normally to connect battery to
the encoder.

® Turning power ON

Turn on the Servopack power and make the
SEN signal high level. If alarm [G] is output
at that time, begin again from @©.



6.4.3 Use of Absolute Encoder (Cont'd)

NOTE
1. Setup resets the motor revolutions to 0.

2. When the motor is built in the unit and
does not make any contact with encoder
connector, remove Servopack 2CN from
PG cable and short-circuit between s

and R of PG cable for setup as shown
in Fig. 6.20.

3. At setup, turn off Servopack power
supply.

ENCODER N SERVOPACK
A1 T —t T 2CN-16
h ! [ H :

s ’ Lid : 2CN-13
T [ 2CN-12
R I 2CN-10

\\_,‘
PG CABLE  AFTER TNE
THIS CABLE IS REMQVED?ONNECTOR
883‘:,;%?50 SHORT-CIRCUIT IT

Fig 6.20 Setup Method by PG Cables
(P Series Motor (12-bit, with absolute encoder))

Perform the setup in numerical sequence
to prevent trouble.

@ Wwiring and battery connection

Wire the cable of Servopack, motor and encoder
normally. Then turn on the Servopack power and
keep the SEN signal at high-level for more than

3 minutes.

® Reset

Turn off the Servopack power and remove the
encoder connector. Short-circuit across pins 13
and 14 of the encoder connector for 1 or 2 seconds.

Connect the encoder connector to the" Servopack
and turn on the Servopack power. Make the SEN
signal high-level.

® Turning power ON

If an alarm occurs at that time, turn the SEN
signal OFF (low-level) once and then ON (high-
level) again.

If alarm [§] is output, begin again from @.
NOTE: If an alarm is not released,
check the wiring again.
(9) Battery replacement
Replace absolute value encoder battery (supplied

by user) as-follows. The life of a lithium battery
(type ER6C) is approximately 10 years.

@® Turn on Servopack power supply and keep

SEN signal at high-level more than three minutes

@ Replace the battery.

(At this time, the power supply can be turned

on or off.)

Follow the above procedure; The battery can be
replaced and the
remain stored. (After performing @, the encoder
will work normally for 4 days, even without the

battery.)

6.5 PROTECTIVE CIRCUIT

Servopack provides functions to protect the

body and motor from malfunctions.
(1) Dynamic brake function

Servopack incorporates a dynamic brake for
emergency stop. This brake operates when:

+ Alarm (fault detection) occurs.

+ Servo ON command is opened.

« Main power supply is turned off.

+ During deceleration at P/N overtravel

(2) Trouble detecting functions

Table 6.3 Trouble Detecting Functions

Trouble Detection

Overcurrent Overcurrent flow in the main circuit

Circuit Protector

Trp Circiut protector tripped

Regenerative circuit not activated in
Servopack

[R Series]

¢ For 200V 200 to 700W

* For 100V only 100 to 500W

[P Series]

* For 200V 100 to 750W

Regeneration
Trouble

Excessively high DC voltage in the main
circuit

® For 200V Approx 420V

® For 100V Approx 220V

Overvoltage

Excessively large speed reference nput

Overspeed {detected at approx 4900 rpm)

Low DC voltage in the main circutt after
power ON  For 200V Approx 150V,
For 100V Approx 75V

Voltage Drop

Overload condition of motor and

Overload Servopack

Element error on the printed circuit board

A/D Error of Servopack

Wrong wiring of motor circuit or PG signal

Overrun Prevention
ine

CPU Error Any error of CPU

Absolute Encoder
Error Detection

Errors on absolute encoder or its related
parts

encoder revolution data can

(3) Overload (OL) detection level

Fig.6.21 shows the setting of overload detection
level at 100% rated motor current. If the allow-
able power-on time during motor locking is max-
imum, the higher the motor speed is, the
quicker the motor responce to the same over-
load.
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1000
100
(ZD — N=0r/min
7 (AT MOTOR LOCK)
é w ¢
a=
OF
10
o3
N=3000r/min ~
(AT RATED SPEED)
1
100 200 300

MOTOR RATED CURRENT (%)

Fig. 6 21 Overloard Characteristics

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

If any trouble detection circuits in Table 6.3
functions, the power drive circuit in the
Servopack goes off, 7-segment LEDs indicate
the operation condition and a servo alarm signal
is output.

The alarm codes are also output. The alarm
content is output as serial data (ASCI 7-bit) by

PG out A4 output. See Table 6.5.

(5) Alarm serial data

(a) Serial data receiving
Process alarm data in the sequence as shown in

Fig.6.22.

ALARM OCCURS  , \/ ALARM RESET
svam 2 T
ALM-RST —— OFF J—'

H : uLll E
SEN ' “4" SERIAL DATA!
PA
PB SHRTE
R e T e
PC 210 2 NI

i
i ¢ 2 IR Tt
_____ 4 A TR AR R
i
H

80TO 10ms 5ms
90 ms Max  Min

shows normal PG pulses

Bms 20ms
Note Min  Max

[i"%: 1] shows undefined pulse
Fig 6 22

@ When servo alarm occurs (in alarm status),
set SEN signal at low-level.

@ Provide serial data receiving holding status
20ms later.

® Receive 6 bytes of serial data.

@® The alarm can be released approx. 5ms, after
the last serial data is received.

NOTE

For SEN signal "L"—"H" in a status other
than servo alarm status, absolute value data
are transmitted (Refer to Par. 6.4.3.).

(b) Alarm serial data specifications

l'?;la;étlhzr:nsmlssmn Assynchronuos (ASYNC)

Baud Rate 9600 baud

Start Bit 1 bit

Siop Bit 1 bit

Panty Even

Character Code ASCIt 7 bits

Data Format 6 character {A){L)(M)(.)(CR)
{alarm code)

Alarm serial data

“A o

“CODE"

PA

0100000101
Lk
@ DATA EO
EA &2
< -4
2 =
w

Fig 6.23 Serial Data

6 bytes (6 characters) of serial data are
transmitted.

Format: (A), (L), (M), (ALARM CODE), (.)
and (CR) *

* CR is a code for the carriage return.

(6) Protective circuit operation

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

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

CAUTION

When an alarm signal cuts off only the main circuit,
set the speed reference to 0 V before supplying power
to the main circuit to resume the operation
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6.5 PROTECTIVE CIRCUIT (Cont'd)

(7) Resetting servo alarm

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

If or is on (Servopack is overloaded
or overcurrent), the reset alarm is not immediate
and occurs at least two minutes later.

6.6 LED INDICATION

Table 6 4 LED Status Indications

Status of Servopack Indication

Any indications of 7-segment LED
1s lit

LED s It
IZ] 1s Iit
D ts ht

E] 1s hit
E] 1s it

Table 6 5 Alarm Display and Alarm Output Code
(SVALM and Serial Data)

Control Power Applied

Main Power Applied

Base Current Interrupted

Current Conducting
{Normal Operation)

P Side Overtravel
N Side Overtravel

7-segment
LED

Speott | omel ABS| OC |0 RG | OV | 0S [UV| OL [POS|A/D| PG [CPU
vy L M@ EEEEEERDE
Senal
el —lo|1|2]3]a|s|6|7|8|b]c|~
7-bit
SVAIM[O [ X [ X [ X | X | X | X | X [ X | X [ X | X [ X

QO Output transistor is turned ON

X Output transistor is turned OFF

*The senal data(ASCH 7-bit) are output
from PG out A¥ When the senal
data output condition at SVALM=TH.
1s executed by SEN signal="H;—"L

6.7 PRECAUTIONS FOR APPLICATION
6 7.1 Minus Load

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

Example: Driving a motor to lower objects

(with no counterweight)

Since Servopack has the regenerative brake
capability of short time (corresponding to the
motor stopping time), for application to a minus
load, contact Yaskawa representative.

.main

6.7 2 Load Inertia (J)

The allowable load 1nertia J. converted to the
motor shaft must be within ten times (R series
motor) and five times (P series motor) the
inertia of the applcable AC servomotor. If the
allowable inertia is exceeded, an overvoltage
alarm may be given during deceleration. If this
occurs, take the following actions:

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

For details, contact Yaskawa representative.

6.7.3 High Voltage Line

If the supply voltage is 400/440 V, the voltage
must be dropped, three-phase 400/440V to
single-phase 200 V or 100 V by using a power
transformer. Table 6.7 shows the transformer
selection. Connection should be made so that
the power is supplied and cut through the pri-
mary (or secondary) side of the transformer.

6.8 PRECAUTIONS OF OPERATION

6 8 1 Noise Treatment

Servopack uses power transistors in the
circuit. When these transistors are
switched, the effect of—::—or—::—(switching noise)
may sometimes occur depending on the wiring or
grounding method.

The Servopack incorporates CPU. This re-
quires wiring and treatment to prevent noise in-
terference. To reduce switching noise as much
as possible, the recommended method of wiring
and grounding is shown in Fig. 6.24.

(1) Grounding method (Fig. 6.24)
* Motor frame grounding

When the motor is at the machine side and
grounded through the frame, Cf % current
flows from the PWM power through the float-
ing capacity of the motor. To prevent this
effect of current, motor ground terminal ©
(motor frame) should be connected to terminal
@of Servopack. (Terminal & of Servopack
should be directly grounded.)

* Servopack SG 0 V

Noise may remain in the input signal line, so
make sure to ground SG 0 V. When motor
wiring is contained in metal conduits, the con-
duits and boxes must be grounded. The above
grounding uses one-point grounding.
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200VAC T~
OR 2LF
100VAC
'~3 S5mm2

OR
MORE CASE

"ﬂ

- - " "\
r « OPERATING RELAY ——F} 2
! SEQUENCE 35mm
« USER SIGNAL MORE
| _ GENERATING !
- CIRCUIT \
1
~ 1 35mm2
1 1 AVAR OR
1 ILF MORE
R A P | crounp o |
_J
J: mm2 OR MORE
CASE 35mm2 ]
CASE CAsE ORE
LEAD OF

Fa

35mm2 OR MORE

i — . 2

]B — Twisted cable

Note

1 Use wires of 35mm2 or more for grounding to the case (preferably flat-woven
copper wire)

2 Connect line fiters 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,
used.
in Table 6.6.

also needs noise filter.

NOTE

the block type must be
The recommended noise filter is shown
The power supply to peripherals

if the noise filter connection is wrong, the effect de-
creases greatly Observing the precautions, carefully
connect them as shown in Figs. 6 25 to 6.28

Table 6 6 Recommended Noise Filter

Class Servopack Applicable |Recommended Noise Filter*
Type CACR- Noise Filter | Type Specifications
50wW SRA5AY1SR
(0 07HP) | SRASAX1SR
100W |[SRO1AY1010 = Single-phase
(0 13HP) [sRo1Ax1 00 | CORRECT LF-205A! 200VAC class. 5A
200W |SRO2AY10001
200V (027HP) [grozax100 | 7 1
300W |SRO3AY10IC] = LF-210 Single-phase
(0 40HP) | sSRO3AX1000 200VAC class, 10A
500W | SROSAY1C10]1 LE-215 Single-phase
(0 67HP) — ) 200VAC class, 15A
700W | SRO7AY1001 LF-220 Single-phase
(0 93HP) —_ 200VAC class, 20A
50W | SRAS5AY2SR |
(0 07HP)| SRASAX2SR Single-phase
100w | sRotavesh | WRONG |-FZ09A 200VAC class, 5
(0 13HP)| SRO1AX2SR I o
100v | 200W SRO2AY2SR { S % LE-210 Single-phase
(0 27HP) | SRO2AX2SR - . | 200VAC class, 10A
300W | SRO3AY2SR | LE-215 | Single-phase
(0 40HP) —_ 200VAC class, 15A
500W | SRO5AY2SR LF-220 | Single-phase
(0 67HP) — 200VAC class, 20A

* Made by Tokin Corp

if noise filter 1s required, request your Yaskawa representative
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PANEL GROUNDING

-!- ONE POINT GROUNDING

Fig 6.24 Grounding Method

(a) Separate the input and output leads. Do not
bundle or run them in the same duct.

/
SEPARATE CIRCUITS
CORRECT

WRONG

Fig. 6 25



6.8 1 Noise Treatment

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

in the same duct.

L

l

-
E> THE GROUND LEAD

H CAN BE NEAR
L THE INPUT LINE
i
BOX BOX
WRONG CORRECT
Fig. 6. 26

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

IS Eraa = e

(Syr— THIcK™” |

SHIELDED AnD
GROUND SHORT

-

BOX  WRONG BOX  CORRECT
*Equipment

Fig 6 27
(d) If the control panel contains the filter,

connect the filter ground and the equipment
ground to the base of the control unit.

CONTROL PANEL

L 1
FILTER | 3
—E l

| L] ] |
| s
[
*Equipment Box - )
Fig. 6 28

6.8 2 Power Line Protection

The Servopack is operated through the commer-
cial power line (200 V or 100 V). To prevent
the power line accidents due to grounding
error, contact error, or to protect the system
from a fire, circuit breakers (MCCB) or fuses
must be installed according to the number of
Servopacks used (Table 6.7).

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

Table 6 7 Power Supply Capacity and
MCCB or Fuse Capacity

Rated Power Capacity* | Current Capacityt
Class v?lu(tz;t) TSyepr:%;?g'l;_ Per SzClepack Per Se?lopack
50 SRASAY 1SR
| (007) SRAS5AX1SR —0 3 J S s -
100 SRO1AY10U] os s
0 13) SRO1AX1D0 _
200 | SRO2AY1000_
200v | €270 _|sRozaxioo °ore °
300 SRO3AY1LI (T | 10 .
(0 40) SRO3AX1010] o
500 SROSAY100)
(0 67) — 14 11
700 SRO7AY101C1 20 15
(0 93) —
50 SRAS5AY2SR |
| (007 |smasaxasr °s s
100 SRO1AY2(1C1
(0 13) SRO1AX2[00O os s -
200 SRO2AY2010)
19V 027) [smosaxeon o7s 8
300 SRO3AY2010
(© 40) — 10 11
500 SRO5AY2(71(0 1a 1s
(0 67) —

" Values at rated load
+ Interruption characteristics at 25°C 200% 2 s or more

700% O O1s or more
6.9 APPLICATION

6 9 1 Connection for Reverse Motor Running

If the machine construction requires that the
normal forward reference is used for reverse
motor running and the normal reverse reference
for forward running, short across 2CN-11 and
2CN-7 of connector 2CN for the PG. In this
case, change of motor and PG connection is not
required. If the 2CN-11 and 2CN-7 are shorted,
normal incremental pulse and initial incremental
pulse in absolute data are output in the reverse
direction, but serial data code in absolute data
is not reversed. Therefore, when the connection
for reverse motor running is used, reverse the
serial data code.

2CN-11 (OV OF PG)

SHORTED
2CN-7 (DIR) Fig 6 29

Note The shortest possible connector (MR-20F or
MRP-20F01) at the cable side must be provided for
2CN-7 and -11 connection If a longer cable is run
for connection a malfunction may be caused 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.6.30, using a DC voltmeter of
*1mA load (both swing).

TORQUE 3
METER (N " 1CN-9 TORQUE MONITOR

mmgm( % 1CN-10 SPEED MONITOR
1 rimin
) | - j
ki

b 1oN-11
% 3 Fig 6 30 Speed and Torque

i soov Measurement

+ Torque monitor output(CN1-9): *#3.0V *10%/
100% torque
+ Speed monitor output{(CN1-10): *2.0V *5%/
1000 r/min
* Instrument: *1 mA load (both swing) voltmeter.
Use voltmeter of DCF-6 or DCF-12N

-38- by Toyo Instrument or equvalent.



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

* Example:

6.9.3 Use of Servomotor with Holding Magnetic Brake

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

ON
MAGNETIC HOLDING _OFF ["BRAKE RELEASED! OFF
BRAKE

1011t002s* .
e 1
| |
]
SPEED REFERENCE e
i " ON :
. ol i
SERVO ON =1 5 o
1

)

MOTOR ROTATION -

t

*Input speed reference after waiting 0 1 to 0 2 second after
the brake release reference has been input
*Apply brake after the motor has stopped completely
(Do not use the brake to declerate the motor )
Note t shows a delay time greater than the operating
time (10ms) of one relay After Servo ON signal 1s tumed on,
the motor will enter servo lock status after approx 50ms

Fig 6 31 Magnetic Holding Brake ON-OFF Timing

7. INSTALLATION AND WIRING
7.1 RECEIVING

This motor has been put through severe tests

at the factory before shipped. After unpacking,

however, check and see the following.

* Its nameplate ratings meet your requirements.

* It has sustained no damage while in transit.

* The output shaft should be hand-rotated
freely. However, the brake-mounted motor

does not rotate as it is shipped with the shaft
locked.

* Fastening bolts and screws are not loose.

If any part of the motor is 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 horizon-
tally or vertically.

(1) Before mounting

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

ANTICORROSIVE
PAINT

Fig 7 1 Anticorrosive
Paint to be Removed

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

* Free from corrosive and/or explosive gases or
liquids

* Ambient temperature: 0 to +40°C

* Clean and dry

* Accessible for inspection and cleaning

If the AC servomotor is subject to excessive
water or oil droplets, protect the motor with a
cover. The motor can withstand a small amount
of splashed water or oil.

(3) Environmental conditions

Ambient Temperature: 0° to +40°C
Storage Temperature: -20° to +80°C
Humidity: 20% to 80% RH(non-condensing)

(4) Load coupling

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

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

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

®

{1)Measure the gap between the straight-
edge and coupling halves at four equi
-distant points of the coupling The
each reading should not exceed
003 mm

2) Align the shafts

(3 Measure the gap between the coupling
faces at four equidistant points around
the coupling nm with thickness gage
The maximum variation between any
two readings should not exceed
003mm

ol

Fig 7 2 Alignment of Coupling

(5) Allowable bearing load

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

When mounting the gear, coupling and
pulley, ease the impact on the shaft and avoid
excessive force on the bearing. (50G max.)

_.39_



7.2.2 Servopack
(1) Installation

The Servopack type CACR-SR{i.iAY, -SRI’
rack-mounted type.

(2) Location

ar
i
i

When installed in a panel:

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

When installed near a heat source:

Keep the temperature around Servopack below
55°C.

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

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

Unfavorable atmospheric conditions:

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

(3) Mounting Method
* Direction

Mount the Servopack unit vertically on the wall
with main terminals being at the bottom to take
advantage of natural air convention. (See Fig.

7.5(a).)

Place

Use the base mounting hole (4 holes).

[JAX are

WALL

VENTILATION

Fig 7. 3 Mounting Direction

7.3 WIRING
7.3.1 Rated Current and Cable Size
Tables 7.1 and 7.2 show external terminals,

rated current, and cable sizes of the power
unit and Servopack, respectively. Select the
type and size of cables to meet ambient condi-
tions and current capacity. The cable size is
calculated so that a bundle of three cables can
bear the rated current at an ambient tempera-
ture of 40°C. Table 7.3 lists the type of
cables.

Table 7.1 Rated Current

Type Rated Current (Effective Current)
CACR- 200V Class 100V Class
External Terminal SRASAY1|SRO1AY1/SR02AY 1|SRO3AY 1/SRO5AY 1/SR07AY 1ISRASAYZISR01AY2|SR02AY2]SR03AY2lSRO5AY2
Symbol [SRA5AX1SRO1AX1/SR02AX1|SRO3AX 1 — — RASAX2|SR0O1AX2[SRO2AX2 —_— —_
on | Main Circuit Power Input ®0 15 25 40 50 75 100 | 26 45 80 110 | 150
Line | Motor Connection OV@®| o7 10 20 27 36 57 12 17 29 36 55
Control Power Input O® 05
On Control /O Signal Connection 1CN 100 mA DC max
Line PG Signal Connector 2CN 100 mA DC max (500 mA DC for power line only)
Ground —
Table 7.2 Recommended Cable Size of Servopack
Type Cable Size* mm?
CACR 200V Class _ 100V Class
External Terminal SRASAY 1/SRO1AY 1/SR02AY 1/SRO3AY 1/SRO5AY 1[SR07AY 1)SRASAY2/SR01AY 2SR02AY2[SRO3AY 2]SR05AY 2
symbol "\ [SRASAX1/SRO1AX1|SR02AX1SR03AX1] — | —  ISRAsAxalsRoiaxalsrozaxs] — —
Main Circuit Power Input] ®@ HIV 125 or more | HIV 2 0 or more HIV 125 HIV20ormore
On Motor Connection* OIOLD) HIV 1 25 or more
Line Control Power Iput oO® HIV 1 25 or more _ ;-_
o |Gl VO Sgnal Gomnecten | 1CN : ?gf{;’fst'“?:‘%d;mﬁ'geg fna;'%
Line| PG Signal Connector 20N | { EnEes cable tamansion 16 aia o less for 10N, 11dia of less for 2N
Ground HIV 1 25 or more

“Conditions for cable size to be provided for use with rated current
Ambient temperature 40°C, 3 lead strands

_40...



Table 7 3 Cable

Allowable Conductor
Temperature °C

Vinyl Cable (PVC) —

Type of Cable

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

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

2 Where cables are bundied or run through a duct (unplasticized
polyvinyl chloride condut or metalic conduit), select the larger
cable size than histed considering the current drop rate of the cables

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

7 3.2 Wiring Precautions

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

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

Cable length is a maximum of 3 m for refer-
ence input lines and a maximum of 20 m for PG
feedback lines. Use the shortest possible
length.

(2) For ground line, cable should be as heavy
as possible to provide class 3 ground (ground
resistance 10002 or less). Make sure to ground
at one point. If the motor and machine are
insulated, ground the motor.

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

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

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

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

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

« When the same power is used for Servopack,
as for an electric welder or electrical dis-
charge machine or when a high-frequency
noise source is present in the vicinity, use
filters in the power and input circuits.

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

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

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

(5) The signal line uses cables whose core is
extremely fine (0.2 to 0.3 mm?). Avoid using
excessive force which may damage these cables.
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The power loss of Servopack is shown in Table
7.4. The values are calculated under the fol-
lowing conditions.

+ GD%L= 10 X GM?M
+ Repetitive duty of N=0-—4000 r/min is 5%.

Power Loss

Table 7.4 Power Loss at Rated Output

Power Loss
Rated Servopack | Output
Class OL:It\'I)Ut Type  |Current MamJRegeneraﬂve Control |- .1
CACR-SR | A Circuit Resistance* | Circuit
50 |SRA5AY1SR 07 | 20 _ 50
(0 07) |SRA5AX1SR
100 |SRO1AY10O
10 25 — (6 1
(0 13) | SRO1AX100 © po(61)
200 |{SR02AY10D 20 | 30 6 66
200V (0 27) [ SRO2AX1010)
300 |[SR03AY1D0O 27 35 6 -
(0.40) | SRO3AX100
500 |{SR05AY100
36 55 6
©067n| - 91
700 | SRO7AY100
57 50 15 30 9
(0.93) - _ _5__
50 |SRA5AY2SR
12 0 —
(0 07) |SRA5AX2SR 2 S0
100 |SRO1AY200 17 | 25 6 61
(0.13) | SRO1AX200
200 ([SR02AY200
100V 29 40 6 76
(0.27) | SR02AX200
300 {SR03AY200 36 50 6 86
(0.40) -
500 |SR05AY200 55 45 15 90
(0 67) -

* The regenerative resistor causes power loss when the mo-
tor 1s decelerated These data show allowable resistance
values of average power loss If the motor s operated un-
der duty cycle exceeding these values, Install the regener-
ative resistor externally
I Only Servopack for P series have a regenerative resistor within



8. DIMENSIONS

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

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

tions differ (100V, 200V, 1500 pulses or 1000
pulses).
The dimension diagrams show two types:

without brake (with key) and with brake (with
key). The shaft end dimensions that are
non-standard are shown for applied models.
The Servomotor proper is the same as shown in
each diagram.

« TYPE USAREM-A5{S2K, -01{.S2K

(1) Standard (with key, straight shaft)

Dimensions of the keyway are based on JIS

(Japanese Industrial Standard) B1301(1976)
"Sunk keys and their corresponding keyways)."

Parallel key has been attached.
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(089) L g %
LL 30(118) MOTOR LEAD LENGTH ofo
DETECTOR LEﬁ\D LENGTH 865(341) Y] 3 1(012) 350450 (13 78+197) ] 8 5
350250(13 78+197) 19007 g TTEEeA] AWG20x4-CORE o
AWG26 X 12-CORE 024, ™ == (00016)) ~
CAUTION NAME B o
PLATE - PLATE || o -S| 3 [o[E% oAl
QB QSUTT s b 4
g8lels 5
Relkle ® e (8 w8
—~ al= ©
5 32 o 50)
F «faﬁ)J; =
[N = 18(007) s 010
c ABSOLUTE ENCODER "~ E%ea] A 4-$5(0 20
H (UTMAH-B15ASB) s TPaor e MTG HOLE
8 y
® % Power Supply Approx
Voltage Type L LL LM kMa(ig)
1 g
- 179 | 149 [ 625 ] 15
200 USAREM-ASCSK] (7 05) | (5 87){(246)] (33)
} 1965|1665 80 | 18
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179 [ 149 [ 625 15
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* TYPE USAREM-05: (S2K
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(2) With Brake (with key, straight shaft)

Dimensions of the keyway are based on JIS
(Japanese Industrial Standard) B1031 "Sunk
keys and their corresponding keyways)."
Parallel key has been attached.
« TYPES USAREM-A5{"1S2KB, 01::S2KB —
5
225 L HE
(089) LL 30_|(118) gg%{gg(%g@% usm);m al2
341 E4 +197
DETECTOR LEAD LENGTH 8661341) LM__|_3 |(012) - AWG20X 4CORE =2
35050 (13 784197) | 520205) 6024 <= 11[Ene]A]
CAUTION AWG26 % 12CORE NAME[ 14] B2 75
PLATE, . PLATE|f058) -3/ [o]G5sie] Al
o8 - o | R
“1e ) sls %‘P e (|3 B
- f ~|~ al® o
5 g2 5|8 8
o = - 2|5
@ £8 -
o / \ 12 v 4-45(0 20)
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0 ™
™
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d..D 3 Lo L s
i © ) ZINAME| 14 o|3 355
Sl PLATE (055) .2 °§. [c]&dee
-|® § 1 - / | s
LA 3= 8
8 g’ ,s:' ¢ 18 <t l-‘i—‘ - g
KSEN =0T E
T et
. | B
CAUTION : b
PLATE - B ! ) -
BUILT-N HOLDING MAGNETIC BRAKE 3(012
ABSOLUTE ENCODER tr— L [ ,Jo02
s i5ASE) 90VDC POWER SUPPLY ‘%i} [0 A] MTG HOLE
’g‘t _slo20)
e
w
P:welr Supply T Ah;:lprox
Magnetic Brake Specifications Voltege ype o e e )
219 [ 189 | 126 | 32
Typo |INERTIA| SaicFichon Toque | _ Voltage USAREM 02CS2KB{ 15 6) | (744){ 4 92)| (71)
kg m’ Heo A 200 [ Coarem oacsaxg] 293 | 213 T 4o | 38
MSE/90-20YN [019 x 10~4 1961 90VDC (957){(839){(587)| 84)
219 | 189 [ 126 | 32
100 USAREM 020S2KB| 65 | (7 4) | (4 92) | (7 1)
243 | 213 | 149 | 38
USAREM 0305268} (o c) | 3 30) | 5 87)| 8.4)
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» TYPE USAREM-05:.iS2KB
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—_— 261(1028) )
: 221(8 70) 4001 57)
" 64(251) 157(618) 3(012)]
25 71(280) 10 |
(098) gg—[ o'
1 |
% Lo '
N Lo g |
'Ly TS INAME <3 =
f——! | B|PLATE al3 B
T S 13 l—
= - °2|°3
st 4 i 35 78 1
i=3 | 1l (098} o < —
22 ) 1% 2|8 g
EdIN ; - 1 % °§ A
2|3 g
A < 7—|
- i n 3(012)
o EASIODER  BULT:N HOLDING MAGNETIC BRAKE Sl 1 157 4-$9(0 35)
-B15ASB 90VDC POWER SUPPLY > MTG HOLE
5 5(020)
=]
Magnetic Brake Specifications
INERTIA | Static Fnction T Volt Power Supply Approx
e |Migme Nm oo | OV Voltage Type Mass
MSB/90-30YN |048 x 10~4 2942 90VDC 200 USAREM-05CS2KB | 60 (13 3)
100 USAREM-05DS2KB | 60 (13 3)
- TYPE USAREM-07CS2KB
284112
244(961) 40(157)
64(252) 180(7 09) 31012
125, 1 7128 2_ 10
s a_Ei I 0o || ||©39)
%3 |
=, 3 NAME B
__ii 81O PLATE a
mEs i
' Bl ag]
| 28| & _
ol & o
h—=15 .8 s
[y 3
IRIEE -
| 303 Bl
- &0 12) {0 0008) —
(UTMAH-B15ASB) & i} 4-99(0 35)
BUILT HOLDING MAGNETIC BRAKE 21 [} 00) MTG HOLE
90VDC POWER SUPPLY —=
Magnetic Brake Specifications
Power Supply Approx
Type "‘f(EanIzIA Static Fr&ctnm Torque Vol{?ge Vol\(’a 3 Type k“s’,"(f.f)
MSB/g0-30YN |048 x 10°* 2942 90VDC 200 USAREM-07CS2KB | 86 (189)




(3) Shaft Extension of Straight Shaft

* TYPE USAREM-AB{_IS2 to -05{_iS2 (without brake)
* TYPE USAREM-A5:IS2B to -05{_iS2B (with brake)

Servomotor proper is the same dimensions as
standard servomotor. See par. 8.1 (1) and

(4) Shaft Extension of Straight Shaft with
Oilseal

* TYPE USAREM-A5{.iS2S to -05{ }S2S (without brake)
* TYPE USAREM-A5{iS2SB to -05:1S2SB (with brake)

Servomotor proper is the same dimensions as

2). Details of shaft extension are shown
lge;ow' a t standard servomotor. See par. 8.1 (1) and (2).
: Details of shaft extension are shown below.
LR
3(0118)
L LR 1]11(043)
LM | 3(0118) & I'-_E
[’d
- — &’
=3 e
1% '
3=
BN
_ ]
Without Brake With Brake LR s LB Without With
Type USAREM- | Type USAREM- ?’{v:: ?’;‘)‘: R|LE|U|K 3 L8 Oiseal
A5{’iS2 A5{iS28 8 _9oce 50 8 USAREM | USAREM
01752 0101528 30 031 Seow) | (197 Sooss) A5 1S2S | AB! iS25B % |4 8 oom | 50 s
- — — SB08187
02:7is2 020is26 | 118 14 35, 70 9o 017525 | 01775258 | 30 | 45 [098I[(1 77)(031  fug)| (197
03.7is2 03..is28 (055! _Gooous) | (2756 _gaoyz ) 0273825 | 02735258 |11 180 18)f 35 | g0 14 g, 70 S0 SBI4287
055 182 050128 40 16 Qg 10 O 0301525 | 03! iS25B {142(236)/ (0551 _Jy)| (2756 _Gorz )
- (157) | (06299 Sones) | (4331 _Sooene) 050525 | 05: szs8 | © |25 [ %0 [ 73 16 Son | V10 G o)
: (15711101011 97){(2 871/ (06299 _Jees) | 4331 Gonmn

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

Servomotor proper and shaft extension are same
dimensions as standard Servomotor. See par.
8.1 (1) and (2). Oilseal is same dimensions as
shown in par. 8.1 (4).
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8 1 2 P Series AC servomotors

(1) Standard (with key, straight shaft)

Dimensions of the keyway are based on JIE
(Japanese Industrial Standard) B1301(1976)

"Sunk keys and their corresponding keyways)."
Parallel key has been attached.

- TYPES USAPEM-01{ iW2K, -02 JW2K, -03; iW2K

L
e LL r1310s : MOTOR LLEAD LENGTH
LM 004 \ 250 +1971
. L] &%0re [A] 350**(13 78*'") "
DETECTOR LEAD (1061 9035) 3 7
LENGTH T 350138 012 O] &%) 4] =
350°4(13 784" | @ = TSR
T : n g M TAPPED HOLE
g 3 g
-8 @ g2 & DETAIL OF SHAFT EXTENSION
8 I == w :
g —HE=1 e
BEER
8]l /
- 4-$7(028) -
©3D T ¢ 2102(4 02)
.Y
Type L LL LM Shaft Extension aF;"sOX
S QK U w T M kg (Ib)
i 133 | 103 | 52 1% | 18 | 25 4 4 M3 DEEP6 17
USAPEM-01 CW 2K | (5°24) | (4.06) | (2 05) |0 433%c0es) 0 71) | (0 10) [0 1574)0 1574) (0 24) @7
i 136 | 106 | 55 20
USAPEMO2OWER 1635 410 |@T1 | 1atn | 18 | 3 | 8 | 6 | MaDEEPIO | (40
120 | 110 | 59 [(0551%c00) 1969)(0 1969 (039) 2
USAPEM-03CW 2K | (551) | (433) | (232) @ 113)
- TYPES USAPEM-05{ 1W2K, -07{ IW2K
4001 57
L 3‘01121) 043)
LL 40(157) MOTOR LEAD LENGTH 2&( 10)
43069, LM M| 350*°(13 78='7)
130051 401 57) - p
MOTOR LEAD LENGTH 35138 8, | 3 CONNETOR Ll 2 gm% w
350°°(1378""") = 50 [ 012 / r. g8l LI
i ? i e RHI
g "
L N M TAPPED HOLE
2 gt %
38 } I35 / / DETAIL OF SHAFT EXTENSION
R . ==L g5
g3 JJ
@«
= ] ]
7 T]
28 ﬁ&‘%ﬁ_’E 51505 91)
Approx
Type L LL LM Shaft Extension ags
S QK U w T M kg (Ib)
160 | 120 | 69 16%0 20 3 5 5 M4 DEEP10 46
USAPEM-05CW 2K | (530) | (472) | (272) |(063 9:,’0;',43) (079) | (012) {(0 1969)(0 1969 (0 39) (10 1)
160 | 120 | 69 6% | 20 3 5 5 M4 DEEP10 5
USAPEM-07 CW 2K | (530) | (472) | (272) |(063%000e9 | (0 79) | (0 12) (O 1969)(0 1969} (0 39) (110)
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8.1.2 P Series AC Servomotors(Contd)
(2) With Brake (with key, straight shaft)

Dimensions of the keyway are based on JIS
(Japanese Industrial Standard) B1031 "Sunk
keys and their corresponding keyways)."
Parallel key has been attached.

- TYPES USAPEM-01{ }W2KB, -02] iW2KB, -03; iW2KB 5 20018
L 1012)
LL 30 -
13(051)
450 77) 350 (13 78*'") QK W
DETECTOR LEAD 9 3 o 2%
LENGTH ! 35138 3% 1o 12 O] &esie [4] , ; . =
350°(1378*'"
) | — S M TAPPED HOLE
< - §
g g ng} E DETAIL OF SHAFT EXTENSION
3 & = €=
1 &on |
i s
| HOLE R
©3D BUILIN BRAKE 210244 02)
POWER SUPPLY 90VDC
STATIC FRICTION TORQUE 098N-m or more
OUTPUT 13W
INERTIA 0425X107“kg-m®
Tvoe L L M Shaft Extension A agtsox
P S QK | U w T M kg (Ib)
159 | 129 | 78 115 18 | 25 4 4 M3 DEEP6 27
USAPEM-01 CW 2KB | (626) | (508) | (307) |(0433%e0e) (0 71) | (0 10) kO 157440 1574)  (024) (59)
162 | 132 | 81 30
USAPEM-02CW 2KB | (538) | (520) | (319) | 14%0; | 18 3 5 5 | M4DEEP10 (6 6)
166 | 136 | 85 10551%00)| (0 71) | (O 12) {0 1969)0 1969 039) [ 33
USAPEM-03 CW 2KB (654) | (535) | (335) (73)
- TYPES USAPEM-05{ }W2KB, -07{ IW2KB
400157
L 3“)1121)(0 43)
LL 20057) MOTOR LEAD7LENGTH 28 |¢110)
43(169) M 1 A 350°*'(1373'7) T
13(0 51) 400157) 557 QK|
DETECTOR LEAD 351388, |, 3 O &te)] el w
031 08 — —.n_.
JImE: = ) M TAPPED HOLE
= Tl 5
S -5
,g % } agg DETAIL OF SHAFT EXTENSION
Bes = S=
85 —
= e . 002 T
7] {o'600e;
4]\ 4-99(035)
7 i \ MTG HOLD 150691
028" ByILIIN BRAKE 20:
POWER SUPPLY 90VDC
STATIC FRICTION TORQUE 294N-m or more
OUTPUT 18W
INERTIA 205X107‘kg m*
N Approx
Shaft Extension
T L LL LM ass
ype ) QK U w T M kg (Ib)
178 | 138 | 95 165, 20 3 5 5 | M4 DEEP10 66
USAPEM-05 CW 2KB | (7 01) | (543) | (374) [(063% 0| (0 79) | (012) O 19690 1969) (0 39) (146)
178 | 138 | 95 16011 | 20 3 5 5 M4 DEEP10 7
USAPEM-07 CW 2KB | (7 1) | (543) | (374) |(063%wee)|(079) | (012) k0 1969)0 1969) (0 39) (154)
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8.2 SERVOPACK DIMENSIONS in mm (inches)
8 2 1 Type CACR-SR! if 1AY

(1) For 200V

* TYPES CACR-SRA5AY1SR, -SRO1AY1! i ;

TCOWDO0UI0 COLUROMOUED -
iz IO o OO -

_49_

EXTERNAL
TERMINAL(10P) M4 SCREW
4-#6HOLE (1CN) MR-50RMA
‘g zm ™ L
(3]
* [+2) /-A-!
w|l ( —_
ol | &3 g
18 zlett | ®
18 8) o O 8 = b=
AR §
\[®) (U] —
18] . el A
- 0'-- g “ s _J—ﬁ
= d
125 MTG PITCH
(0.49)| |50(1 97) (2cn) 16 NAMEPLATE
75(2 95) (45 I_oe) 250(S 84)
MTG PART S0RwmA G717
MACHINING DETAII:i OPENING
'uN? DIMENSION * Made by Honda Tushin Co . Ltd
(2]
Tg Connector Attachments
AN (for Cable) | Manufacturer Housing Hood
& 1CN Honda MR-50F | MR-50L
e 2CN Cosme MR-20F | M
4-MATAP Co Lud - R-20L
" « TYPES CACR-SR02AY1{ } 1 TO 05AY1! il }
Aing 0 ansaan S 1 bR,
—=={C 7 ]
OO0 OLOHDID -
TERMINAL(10P) M4 SCREW
- LE
4-$6HO (1CN) MR-50RMA
©
o |
wiz -
Q3|4 o
=il
fs o D= IR ° =]
o8 - 3
5|8 ]
el | t
:2: ij ‘H-—#
0 B d
125
(0 49) 75(2 05 (2CN) 16 NAMEPLATE
00(3 93)| MR- |(45)[(006) _250(984) |
MTG PAR 20RMA (7 77)
MACHINING DETAILS OPENING
! N 1 ~15 N
L——-\J‘z’éﬁ § DIMENSIO * Made by Honda Tushin Co , Ltd
- 220l
!/— é‘é‘ﬁ 5’, Connector Attachments
10
TS %g (for Cable) | Manufacturer Housing Hood
% I 1CN Honda MR-50F | MR-50L
(295) e — Tushin
4-MATAP 2CN Co Ltd MR-20F | MR-20L




il
%‘Ei’ﬁﬁﬁtm 1P) M4 SCREW mrﬂ m][] []ﬂﬂﬂ[] Hl]ﬂ[]l] m]um ﬂ“”m] :
== 10 00000 0000 000D 000,

4-$6 MTG HOLE
(1CN) MR-50RMA
A

‘l-mp-et.Q.l

CACR SROTAY 1

220(8 66)

(MTG PITCH) 235(9 25)
250(9 84)

!

+ T R am I

175 | | MTGATCH | |\ __|16(006)  NAMEPLATE
069 100394 I(2CN) [(45)(177) 250(9 84)

135(5 31) 'MR-20RMA

MTG PART
MACHINING DETAILS

'/-—:§_1_J§g% ) Connector Attachments

: :gg Q § (for Cable) | Manufacturer | Housing Hood

m‘x 1CN Honda | MR5OF | MR-50L
le‘—”:’iju:p§ T 2oN cool [ MR2oF | mRzoL
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(2) For 100V

* TYPE CACR-SRASAY2SR

200000000000 0000500000600 «
ezl (00000 e COCCDDCONONNN -
EXTERNAL
TERMINAL(10P) M4 SCREW
4-#GHOLE (1CN) MR-50RMA
6 e
o | -
23 3
dla i?l ©
Zla AN 2
| &
9 ,,"—L
2| i~ 0
) d
125 | [MTGPITCH I
(049)| |50(1 97)| | (2cN) 16 NAMEPLATE
76(295) | MR- 45)[(0 06) 250(9 84)

MTG PART
MACHINING DETAI
ARG R

LS

20RMA '(1 77)

* Made by Honda Tushin Co, Ltd

Connector Attachments
1 (for Cable) | Manufacturer Housing Hood
QL 1CN Honda MR-50F | MR-50L
(197) =) 2CN ZUShILr:d MR-20F | MR-20L
4-MATAP °
- TYPES CACR-SRO1AY2SR TO 03AY2SR
1Aaadaanagagt seiieg gl
| +
ﬂuuuuuuuﬂuu - (IR
s
ONOGHOD ™ Oooooomaonatann -
EXTERNAL
TERMINAL(10P) M4 SCREW
4-#6HOLE (1CN) MR-50RMA
© tﬁL ]
> S
Bl -
Q|33 2
Sleil | -
Ool8l T S
£ S
e ’f
g ii - _L —-l H
q
125 | TG PTEH NAMEPLATE
(0 49)| [75(295 (2CN) _116
00(393)| MR (] {006) _ 250(984)
MTG PART 20RMA (177
MACHINING DETAILS
M
"‘8: * Made by Honda Tushin Co, Ltd
% Connector Attachments
Q (for Cable) | Manufacturer Housing Hood
= 1CN Hond j
] = Honda MR-50F | MR-50L
e Co Lid MR-20F | MR-
4-M4TAP -— Ao




+ TYPE CACR-SRO5AY2SR

EXTERNAL
TERMINAL(11P) M4 SCREW

4-#6 MTG HOLE

HEAT SINK

4 Servopeck

CACASROTAYT R

175 |
069)

MTG PART
MACHINING DETAILS

1003 94)

]

T

100 (394)
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(1CN) MR-50RMA
3 I
8 | o [ mm ml] |
g7l (W o0 o) | 5
zi2 Y. =D || &
[=Ere]
S 0[O0 oo Toomon | S
ERLILETEn
N |__116(006) NAMEPLATE
{(2CN)  [(45)(177)  250(9 84) |
135(5 31) 'MR-20RMA ' -
N
= 222
\’gg g_ﬁ_ ] § Connector Attachments
oo (for Cable) | Manufacturer | Housing | Hood
TMATAPS 1CN Honda | MRSO0F | MR50L
2CN Co,Ld | MR20F | MR-20L




8.2.2 TYPE CACR-SRIi{iAX

(1) For 200V
- TYPES CACR-SRA5X 1SR, -SRO1AX1{ }{’}, -SRO2AX1: i i, -SRO3AX1{ i ]

i; o =

[ e e f
EXTERNAL -
TERMINAL(10P) M4 SCREW & - 0000000000000 0000000006000

(1 CN) MR SORMA _
4-$6MTG HOLE 8 5,(177) 3
~Ne =]
o o
> EE
0|~ i P
QD 8
T/ ©
5|8 §
©
[t
2
TG wl8 - . —~
PITC NS ]
125_| ot 97J \7o% 23 2485078) ]
(0 49)|75(2 95)| \(0 49)«© 0
(2CN)MR-20RMA
MACHINNG DETALS &
S = Connector Attachments
§ (for Cable) | Manufacturer Housing Hood
1CN Honda MR-50F | MR-50L
{0 —_— Tushin
& 2CN Co, Ltd MR-20F | MR-20L
=
N
e
4-M4TAP
(2) For 100V
- TYPES CACR-SRASAX2SR, -SR01AX2SR, -SR02AX2SR
i e Y -
i Y s s f o
EXTERNAL . .
TERMINAL(10P) M4 SCREW €4 0000000007000 0000000000000
(1 CN) MR 50RMA _
4-$6 MTG HOLE 5),(1 77) 3
9 e
i J.v I
%)
N
[+]
|| .
QS 8
L TS o
= O o
: E|R ]
o
|_
2
\: s _J - (3
125 | } 125 23 2485978 Te
(0 49){75(2 95)| \(0 49)©009)
(2CN)MR- 20RMA
MTG PART S
MACHINING DETAILS ., &
r Connector Attachments
(for Cable) | Manutacturer | Housing Hood
1CN Honda MR-50F | MR-50L
Tushin
2CN Co, Ltd MR-20F | MR-20L

M4TAP
—_ 53 —_




8. 3 PERIPHERAL EQUIPMENT in mm (inches)
(1) Variable Resistor for Speed Setting Type

25HP-10B
PANEL
_ TYPE 25HP I 115+ 11046+ 004)
3 3
> e
3 é .1 N H g
£ S
.
ol B 1 0 O ] -
'
Q 375+1

(148+004) 45 (095 +004)
©18)

jfuset s\
ety MuLTIOIAL, TYPE MD

(2) Power Supply for Brake
According to the motor, select 100V/200V power

supply for brake.

Drilling Plan

7 5(0 30)
25(010)  DIA HOLE
DIA HOLE

Lo,

(0 40}

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

i

- — S0L1969)
3001 181)

—

f 2 30 1181DIA

\\ MTG HOLES

2 55(0 217101A FACING

4(0 157) DEEP
f_—ﬁ__ ~
s
QR
— joXe | 5
| 2510984

+ Lead length: each 500 mm

+ Lead color:

(19.69 inches)

AC Input Side | Brake
100V | 200v | Side
Blue | Yellow | Red
White | White | Black
* Inner circuit for 100 VAC
A
D
BLUE SURGE r— RED
SUPPRESO!
i ! DC SIDE
AC SIDE SURGE (BRAKE SIDE)
sSul OR
WH|THJ — ? BLACK
+ Inner circuit for 200 VAC
DIODE
YELLOW G > RED
AC SIDE ! ; DC SIDE
SURGE SURGE
SUPPRESOR SUPPRESOR
WHITE O——4 +—o - BLACK

Note
or closed both at DC and AC sides
safer to do it at AC side

The brake power supply circutt can be opened

However, it is

Provide a surge suppresor

near the brake coll since the brake coll may be

destroyed by surge voltage at DC side



9. TEST RUN * When Servo on signal is input (contact on),SEN

signal is mnput and, the power circuit in the
Before test run, check the following. Correct Servopack operates and the motor 1s ready to
any deficiency. run.

9.1 CHECK ITEMS BEFORE TEST RUN

9 2 2 Operation
911 Servomotor

The operation is possible only while Servo ON
Before test run, check the fcllowing., If the signal is on.
test run is porformed after long storage, see

par.1l1 Inspection and Maintenance. * Increase the speed reference voltage gradually

from 0V, then the motor will rotate at a
+ Connection to machines or devices, wiring, speed proportional to the reference voltage.

fuse connection, and grounding are correct. . When the reference voltage is positive, the

» Bolts and nuts are not loose. motor rotates forward(counterclockwise viewed

f dri d-output shaft Fig. 9.1).
* For motors with oil seals, the seals are not rom drive end-output shaft) (Fig )

damaged and oil is properly lubricated.

9.1.2 Servopack

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

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

* The power supply is turned off if servo alarm
outputs,

* Voltage supplied to Servopack is 200 to 230V
t19% or 100 to 115V s, Fig 9 1 Motor Forward Running

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

9 2 3 Inspection during Test Run

9.2 TEST RUN PROCEDURES The following items should be checked during

9 2 1 Preparation of Operation the test run.

During test run, loads should not be applied to * Unusual vibration

the servomotor. If it is necessary to start with + Abnormal noise

the driven machine connected to the motor, . . .

confirm that the driven system has been ready Excessive temperature rise

for emergency stop at any time. If any abnormality is found, take corrective

actions according to par. 12. At a test opera-

* Power ON tion, the load and machine may not fit well at

After checking items in par. 9.1, turn on the first and result in overload.

power supply. When the power on sequence is
correct, according to par. 6.1, the power is .
turned on by depressing the POWER pushbutton 9 2 4 Setup of Absolute Encoder

for approximately 1 second. With the absolute encoder providing to the machine,

+ When the power 1s correctly supplied, 7-segment the machine original point, that is, standard posi-

tion must be set to absolute encoder. This oper-
LED [] [MAIN] LED lght. ation is called setup. For setup methods, refer

to Par. 6.4.3.(8).
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10. ADJUSTMENT
10. 1 SETTINGS AT THE TIME OF DELIVERY

The Servopack has been factory-adjusted as

follows:

(1) R Series

Table 10.1 Standard Adjustment and Setting Specifications (R Series)

Applicable Servomotor

Servopack Adjustment

Servopack Type
Class CACR- Absolute Rated Speed Starting PG
Type USAREM- Encoder Current S:mn Current Dividing
p/rev A* 9 Setting* Ratio
50W SRASAY1SR A5CS2 8192 07 21
SRASAX1SR
100W SRO1AY1SR 01Cs2 8192 10 28
SRO1AX1SR
200w SRO2AV1SR 02Cs2 8192 20 57
200V SRO02AX1SR
300W SROSAY1SR 03CSs2 8192 27 78
SRO3AX1SR
SRO5AY1SR
500W — 05CS2 8192 36 3000r/min 106
at rated
700W SRO7AY1SR 07CS2 8192 57 speed 16 3 1500p/rev
- —| reference
50W SRA5AY28R A5DS2 8192 12 36
SRAS5AX2SR
SRO1AY2SR
100W 01DS2 8192 17 50
SRO1AX2SR
SR0O2AY2SR
200W 02DS2 8192 29 85
1o0v SR0O2AX2SR
300w SRO3AY2SR 03DS2 8192 36 106
500W SROSAY2SR 05DS2 8192 55 163
*Effective value
Table 10 2 Standard Factory-adjusted Switch Settings
SWi1 SwW2 SEL1 _] SEL2 *SEL4
(3P Setting Switch)
Class Servopack Type CACR- Dividing
Function Setting Ratio IV Filter Mode Encoder
Selting Time Constant| Switch (MS) Selection
Setting Level Setting
50W SRASAY 1SR
SRA5AX1SR Hexadecimal 3P short ) ( 3P short) (SP short )
100W SRO1AY1SR Digital switch switch switch
SRO1AX1SR Switch
SRO2AY 1SR (DIP Switch)
200W
SRSt r2a | 123 |12
300w
SRO3AX1SR 12 3 4 56 7 8
SROSAY1SR ® e |O O O O O O O
500W .
SRO7:Y1SR O|® ®®®eOO
700W —
SRA5AY2SR ey
so0w SRASAX2SR 0 (0 6 ms) ( MS level ) (8192 plrev)
SRO1AY2SR Divided 200%
100w SRO1AX2SR Ratio
__SRO2AY2SR __| (1500 pirev)
100V | 200W SR02AX2SR
300W SﬂosiYZSR
S00W SROSiYZSR

® Switch ON (Short-circuited)

O Switch OFF (Open)

* Type CACR-SRCA[CIRYA REV-B doesn’t have SEL4

(SEL3 1s MS/P-PI selection

Normal setting 1-2 short)
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10.1 SETTING AT THE TIME OF DELIVERY (Cont'd)

Table 10.3 Standard Factory-adjusted Potentiometer Setting

Auxiliaty Input Zero Drift Max Current Loop Gain Proportional
Class Servopack Setting Setting Setting Setting Gain Setting
Type CACR- CUR LoopP
SRA5AY1SR
w
50 SRA5AX1SR
SRO1AY1SR
100W SRO1AX1SR
SRO2AY1SR
200W
200V SR02AX1SR
300W SRO3AY1SR
SRO3AX1SR
500W SROSAY1SR
— 10V/rated speed
700W SR071Y1SR (For user adjustment) 4 to 6/10 10/10 (max) 5/10 5/10
SRA5AY2SR
Sow SRAS5AX2SR
SRO1AY2SR
100w SRO1AX2SR
SR02AY2SR
100v 200W SR02AX2SR
300W SRO3AY2SR
500W SRO5AY2SR
Note 2 The potentiometers other than listed in the Table above are

1 In the Table avobe, O/0 shows approximate scale of poten-

tiometer
For example,

(2) P Series

I

S/,

Js indicates 7/10 scale

provided for the Servopack Do not tamper with these poten-
tiometers except for a special case as they have been preset at
the factory

Table 10.4 Standard Adjustment and Seiting Specifications (P Series)

Applicable Servornotor Servopack Adjustment
Servopack Type
Class CACR- Absolute Rated Speed Starting PG
Type USAREM- Encocler Current s :ttin Current Dwviding
p/rev A* 9 Setting™* Ratio
100W SROTAYIWP USAPEM-01CW 2 | 1024 10 28
SRO1AX1WP
200w | ——PO2AYIWP USAPEM-02CW 2 | 1024 20 57
SRO2AX1WP
SROBAYTWP 3000r/min
USAPEM-03 CW 2 1024 27 at rated 78 1
200V | 300W SROZAXTWP epeed 024 plrev
soow |——OoAYIWP 1 ysaemoscw2 | 1024 36 | e | 406
700w |—SRO7AYIWP USAPEM-07 CW 2 | 1024 57 163

*Effective value
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Table 10.5 Standard Factory-adjusted Switch Settings

SWi1 Sw2 SEL1 SEL2 *SEL4
(3P Setting Switch)
Class Servopack Type CACR- Dividing
Function Setting Ratio fIV Filter Mode Encoder
Settin Time Constant| Switch (MS)
9 Selection
Setting Level Setting
100w |- SRO1AY1WP | Hexiadecmal (3P short ) ( 3P short) (SP short )
SRO1AX1WP Cigital switch switch switch
SRO2AY1WP (DIP Switch) Switch
200W
t 2
::°2AX1WP 12345678 8 123 123
03AY1WP
200V 300W O O OO0 O
550 o] ol ololelelolo ©e] o0
SRO5AY1WP s
500W 0 (06 ms) ( MS level ) (1024 pfrev)
SRO?:Y WP Divided 200%
1
700W Ratto
— (1024 plrev)
@® Switch ON (Short-circuited) O Switch OFF (Open)
Table 10.6 Standard Factory-adjusted Potentiometer Setting
Auxiliary Input Zero Dnift Max Current Loop Gain Proportional
Class Servopack Setting Setting Setting Setting Gain Setting
Type GACR LOOP
SRO1AY1WP
100W SRO1AX1WP
SR0O2AY1WP
200W SR02AX1WP 10Vhated J
rated spee
soov | 300w SRO3AY1WP (For user ad u;mem) 410 6/10 10/10 (max ) 5/10 5110
SRO3AX1WP !
500W SROSAY1WP
SRO7AY1WP
700W
Note 2 The potentiometers other than listed in the Table above are
1 In the Table avobe, O/01 shows approximate scale of poten- provided for the Servopack Do not tamper with these poten-
tiometer tiometers except for a special case as they have been preset at

\MZA

F le. BAQ
or exampie, », J‘

indicates 7/10 scale

10. 2 CHARACTERISTICS AT THE TIME
OF DELIVERY

The Servopack has
follows:

been factory-adjusted as

(1) Speed reference input-servomotor speed ratio

(no load) (Fig. 10.1)

SPEED(r/min)
RATED | . ________
SPEED (+) :
[l
[}
i
! SPEED INPUT
=6V 9 iy (ACROSS 1CN-
i and 0)
1
1
!
v/  _ ____|maTED
SPEED (—)
Fig 10 1 Speed Reference Input—

Servomotor Speed Ratio

f
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the factory

(2) Speed Variation (Fig. 10.2)

Speed variation AN, dn:

4N 9
N X 100%
Adn
Nr

=£0.1%

X100% = 0 05%

SPEED (r/min} Nr RATED

SPEED
""""" —) "1# ~£N

=+ 3000

CURRENT
Speed Variation



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

Ip : Start current set value in Tables 10.1
and 10.4, The overshoot (ANov) and undershoot
(4Nup) when GD? = GD%,, are as shown in Table
10.7 (adjustment level preset at the factory).

INPUT ACROSS 1CN-1, @

6VDC
RE
NCE * 4INov - SpEED
SPEED J ANup i§ TIME
P

MOTOR TIME
CURRENT -
(PHASE U)

Fig 10.3 Start—Stop Characteristics

Table 10 7 Overshoot and Undershoot
at Step Response

Type CACR- ANov/NrX 100 ANup/NrX 100
SRLIIAY

5% max 5% max
SRILIAX

SEL1

10.3 READJUSTMENT

The Servopack has been adjusted at the factory
to obtain optimum characteristics, and readjust-
ment is normally unnecessary. If adjustment is
required depending on the use, readjust the

Servopack referring to Table 10.8. (Do not
tamper with potentiometers.)

10.4 ADJUSTMENT PROCEDURES

Fig. 10.4 shows the arrangement of potenti-

ometers, and terminals for checking waveforms;
Table 10.8 shows potentiometer adjustment;
and Table 10.9 lists check terminals and func-
tions.

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

SwW2 SEL2
MONITOR *SEL4(SEL3)
TERMINAL |
[vie | 2o aon
@"——.-o Ow

TMON |—T© o

7-SEGMENT O’
LED O Dm
VRY!
8
™3
1CN
VR3 [ZERO ]
VRI
VR6 [(LO0P ]
VR5 [CUR | !
VR4 [ PGAN ] L°
swWi
20N D‘
T0
8
™1
™2

VRI3 VR12 VR11

*For type CACR-SRCA{ iRYA
REV B, this becomes SEL3

Fig. 10.4 Printed Circuit Board for Servopack
Type CACR-SRCAI IRYA
CACR-SRCA! iRXA
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10.4 ADJUSTMENT PROCEDURES (Cont'd)

Table 10 8 Potentiometer AdjLstment

Potentiometer VR1 VR4 [P-GAIN] VR3 [ZERO VR5
Funct Auxihiary input adjustment Proportional gain Zero dnft adjustment Starting current adjustment
unctions adjustment
To be adjusted only when Turning VR4 CW increases | To adjust so that the Turning VRS CW increases
the rated reference voltage | Proportional gain motor does not turn at the starting current
(£2 to £10V) 1s other than Adjust so that the overshoot | the speed reference This has been adjusted to
How to £6V  Turn VR1 only to | and undershoot decrease voltage OV Turning full scale CW at the
Adjust get the rated speed and do VR3 CW allows the motor factory
not operate other VRs to be finely adjusted in
forward rotation, and CCW
In reverse rotation
MOTOR SPEED « If the proportional gain is MOTOR SPEED g’gﬂ"‘r’:‘(;‘,g
+RATING 7 too high, overshoot or
7
! /e | rererence . |L;ndershoot Increases
6V INPUT the proportional gain is
0 av too low, nise or fall time 1s , +)
- REFER
Charactenstics A unstable =), INpUT -
A s
—RATING / ‘| (REVERSE
/| rotaTion)
= == = = CLOCKWISE (CW) ow
== == COUNTERCLOCKWISE
(ccw) o e CCW
Adjustment O A O A
Potentiometer VR6 [LOOP
Speed loop gain
Functions adjustment
How to 'tl'o m\(;::gscevealn.
Adjust urn
Turn VR6 CCW
Characteristics to 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)
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Table 10.9 Check Terminal Functions

E%t;ir:')‘rg;nt ﬁgnng Description
1 PA Phase A pulse input - Waveform at motor forward running
2 *PA Phase A reverse input
3 PB | PG input Phase B pulse mnput
i 4 *pg | signal Phase B reverse input
5 PC Phase C pulse input
6 | *PC Phase C reverse input 'g&mﬁ:‘;a::f;f':‘:gt ul:nh:’:: difference
7 — Not used Symchronizing with PA
8 | PG5V | Optical encoder (PG) power supply voltage +5V
™2 PGOV ?e sP. Snzo(‘;v\f)r supply
1 IN-A | For monitoring of speed reference input (connector 1ICN between @ and @)
2 IN-B | For monitoring of speed reference aux input (connector 1ICN between @ and @)
3 VTG | Motor speed monitoring *20VDC % 5%/7000r/min
4 | T-MON | Motor torque monitoring £30VDC *£10%/100% torque.
™3 5 =
6 - Not used
7 —
8 SG | Signal OV
1 IU | Phase U current monitor For 200V For 100V
Type A5 | O 02 | 03 | 05 | A5| Ot 02 | 03
2 v Phase V current monitor V/A 08 04 02 08| 04 02
3 U-sin w:vné;g:fnphase U sin
T™ia REEVAVAV Amphtusta vanes dopencing on traus
4 | Vosin |Monttors phase V sin ov
waveform
5 | osc ﬁf’.zgl ;rsglgzr;cy 330 TO 3504
poLaioLE +70TO 8OV
- Not used —-70TO —80V
7 - Not used
SG Signal OV
CH1 VIG | DCX20V £5%/1000 r/min
CH2 T-MON | DC+3 0V £10%/100% torque (Fgg?‘uggﬁg'oct:‘s:‘it;t‘fg:)'“a'
CH3 SG | Signal OV
Note

1 Do not touch the check terminals except the front panel check terminal (with buffer)
The check terminals allow oscilloscope connection for measurement

2 When other check terminals must be measured, do not connect the adjacent two check terminals
If connected, the electronic circuit parts may be damaged.



10. 4 ADJUSTMENT PROCEDURES (Cont'd)

46V

INPUT(TM3-1) 5 ov _ev (¥
TORQUE REFERENGE OV M [

CH2. (TM3-4) "L/ apprOxX —a5v L
MOTOR CURRENT

&\ AN—AN A
o'\ﬂ/\f "\I l/\l‘ 7’\/“

ﬁ\_/_r_\_

—2Vx Nr/min/1000 +2Vx Nr/min/1000

PHASE U (TM4-1)
PHASE V (TM4-2)

MOTOR SPEED

Fig. 10 5 Waveforms at the Respective CH1, (TM3-3)

Check Terminals for Step Responses
(No Load)

10.5 SWITCH SETTING

The four switches([SW1], [SEL1], [SEL2], [SEL4])
and hexadecimal digital switch [SW2], have the
following functions:

Table 10 10 SW1 Setting ard Functions

Setting Switch No. Contents Switch ON Switch OFF
1 Position error function selection | Not provided Provided
2 Phase compensation 20" o
3 TG ON level 10% 1%
4 OT mode DB operation* NO DB operation
SWi1 5
Motor 8P-sin/
o select 3000r/min User disable for other setting
7 Test mode .
8 Test mode (User cisable) Normal operation

*Standard factory-adjusted switch setting

1 [o)
2 @]
3190]
410
5 @
¢ [o
7 10| @ Switch ON
8 | O] O Switch OFF
Table 10.11 SW2 (Digital Switch) Setting and Functions
SW2
sotng || 1| 2|3 |4|5|6|7|8|9|Aa|B|C|D|E|F
R series
F roe.e:ffr?;y 1500 1250|1000 750 | 625 | 500 | 400 | 300 | 200 | 100 |1440]| 720 | 360 {3000 | 2500 | 2000
Output Pulse
P series
Fgf}:(‘fr"‘gy 1024|1024 {1000 750 | 625 | 500 | 400 | 300 | 200 | 100 | 1024 | 720 | 360 | 1024 1024 | 1024
Output Puise

*Standard factory-adjusted switch seeting
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Table 10 12 SEL Setting and Functions

11. INSPECTION AND MAINTENANCE

SEL ~
Setting Functions 11.1 AC SERVOMOTOR
1 2 3
The AC servomotor has no wearing parts(e.g.
* ([0 _@ o 06 ms brushes), so simple daily inspection is suffi-
cient. The inspection schedule for the motor is
1 2 3 shown in Table 11.1.
SELT o {e_@] 11ms Do not disassemble the motor. If disassembly
is necessary, contact your Yaskawa represent-—
1 2 3 ative.
O O O 06 ms
Table 11 1 Inspection Schedule for Motors
1 2 3 Inspection item Frequency Inspection Operation
Vibration Feel manually |If abnormal vibration or noise is
CEe) No MS Daily found, contact your Yaskawa
Noise Aurally representative
1283 Exterior and As required Clean with dry cloth or compressed arr
SEL2 oo 9 Disable Cleaning
1sa
insulation Make sure that it 1s more than 10MQ by meas-
1 2 3 Rsustance Yearly uring with a 500V megger after disconnecting
est the motor from the controller
¥|°© 00 MS level 200 % If worn or damaged, replace after disconnect-
Oil Seal Every 5000 hours Ing the motor from ihe driven machine
1 2 3 Total Every 20,000 hours
o Inspection or every 5-year Contact your Yaskawa representative
* o) eries
o o (1024 P/rev)
123 11.2 SERVOPACK
*SEL4
o e e Disable The Servopack is of contactless construction so
that no special maintenance is required. Remove
1.2 3 dust and tighten screws periodically.
R Series
¥ o0 (8192 P/rev)

*Standard factory-adjusted switch setting

tType CACR-SRCA 'RYA REV B

does not have SEL4
(SEL3 1s MSIP-PI selection Normal setting 1-2 short)



12. TROUBLESHOOTING GUIDE

12.1 AC SERVOMOTOR

WARNING

Remedies in Foond should be practiced
after turning off the power.

Table 12 1 Troubleshooting Guide for AC Servomotor

Trouble

Cause

Corrective Action

Motor does not
start

Voltage below rated

Loose connection

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

Tighten connection

Wrong wiring

Overload

Correct

Reduce load or use a larger motor

Unstable operation

Motor overheats

Motor defective

Wrong wiring

2%

Excessive ambient

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

nspect and correct wiring across motor terminals U,
V,and W, and PG

Reduce below 40 °C

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

Unusual noise

Motor loosely mounted

Tighten foundation bolts

Motor misaligned

Realign

Coupling out of balance

Balance coupling

Noisy bearing

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

Vibration of driven machine

Contact the machine manufacturer
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12.2 SERVOPACK

12.2 1 LED Indication (7-segment) for Troubleshooting

Table 12.2 LED Indication for Troubleshooting

LED | Detection Lighting Condition Probable Cause Corrective Action
Goes on when power Is supplied « Defective control circuit board « Replace the Servopack
to the control circuit (1 PWB)
Goes on when power I1s supplied « Defective current feedback « Insert the 3CN connector firmly
to the main circuit and servo power cireuit » Replace the Servopack
1s turned on « Defective mairi circuit transistor
« MCCB does not trnip module
E Over- Goes on when power Is supplied « Defective motor grounding « Replace the motor
current to the main circuit and servo power « Defective main circuit transistor » Replace the Servopack
1s turned on. module
« MCCB trips
Goes on when power is supplied to | « Defective main circuit transistor » Replace the Servopack
the main circuit module
Goes on when the motor Is running « Faulty internal elements « Replace the Servopack
« Defective internal elements
Goes on when power is supplied to | « Defective control circuit board « Replace the Servopack
Circutt the control circuit (1 PWB)
ircus
@ rotector Goes on when power 1s supplied to | « Defective main circuit thyristor— * Replace the Servopack
p the main circuit diode module
tripped
+« MCCB trips * Check if there is disconnection
in the wiring leads in Servopack
= Check the conduction state on
connecting parts
Goes on when power I1s supplied to | « Defective control circuit board « Replace the Servopack
the control circuit (1 PWB)
Regener-
@ ative Goes on approximate 05 to 1 second| « Defective regenerative transistor « Replace the Servopack
after power i1s supplied to the main
trouble circuit « Regenerative resistor « Check and replace the regenerative
disconnection resistor (Replace the Servopack )
Goes on when the motor starts or « Load nertia (GD?) too large « Check the inertia of the machine
Over- slows down with the value converted to the
motor shaft
] | voltage
« Defective regenerative circuit * Replace the Servopack
When the reference 1s input, the « Motor connection error « Correct the motor connection
Over- motor runs fast and @ goes on « Optical encoder connection error | « Check and correct pulses in phases
@ A.B,C,U Vand Wwith 2CN
ee
speed « The reference input voltage 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 more of the rated load (may be overload)
1s turned off and then turned on
E Overload again, the operation starts

The motor rotates, but the torque 1s
unavailable When power to the
control circuit 1s turned off and
then turned on again, the operation
starts, but the torque is still unavailable

« Motor circuit error connection,
such as U—-V V—-W, WU or
single-phase connection

« Correct the connection
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12.2.1 LED Indication (7-segment) for Troubleshooting (Cont'd)

Table 12.2 LED Indication for Troubieshooting (Cont'd)

- Defective internal elements

LED Detection Lighting Condition Probable Cause Corrective Action
A/D error Goes on when power is supplied » Defective contro! circuit board * Replace the Servopack

to the control circuit (1PWB)

B CPU error | Goes on during operation * Faulty internal elements * Resume after reset operation

* Replace the Servopack

- Overrun
prevention

Goes on when power Is supplied
to the control circuit

* Defective control circuit board
(1PWB)

* Replace the Servopack

The motor starts momentarily, then
goes on

* Motor connection error

« Correct the motor connection

* Optical encoder connection
error

« Check and correct pulses in
phases A, B, C, U, Vand W
with 2CN

Absolute

@ error

Goes on when power Is supplied
to the control circuit

» Defective control circuit board

* Replace the Servopack

SEN signal goes on 1sec after input

- Fauity absolute encodar
- Defective internal elements

* Turn off SEN signal and input it
again

« Faulty absolute encodear
* Battery not connected

« Set-up absolute encoder again

« Absolute encoder connection error

+ Correct the connection

- Defective absolute encoder

* Replace the motor

E Position
error

Goes on when power I1s supplied
to the control circuit

* Defective control panel

- Replace the Servopack

Goes on during operation (blinks)

= Absolute encoder connection
error

* Check and correct pulses in
phases A, B, C, U, Vand W
with 2CN

- Defective internal PG oulse
counter

* Turn off SEN signal and input
it to reset

* Check and remove the cause of
the noise

Note That alarm for absolute error Is reset by turning

off the SEN signal
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12 2 2 Examples of Troubleshooting for Defective Wiring or Parts

Table 12 3 Example of Troubleshooting for Defective Wiring or Parts

Trouble

Check Items <

Corrective Action

MCCB trips immediately after Power
On and Servo On

* Main circuit wiring (such as the ground
of motor)

» Correct the wiring

The reference i1s input, but the motor
does not run

« Voltage across ®, @
* LED |MAIN] on

* Check the AC power supply circuit

e Trouble LED off

« If LEDs are on, check the cause

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

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

12.2 3 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 potentiometer ad ust-
ment

Adjust VR3 [ZERQ] correctly

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

(When vibration frequency equals
commercial frequency )

Speed loop gain too high

* Excessively long lead of Servopack
irput circuit

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

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

* Decrease fength of lead

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

Motor speed overshoot is too large at
starting or stopping

» Speed loop gain too high

» Turn VR6 {LOOP] CW to decrease the
speed loop gain
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AC SERVO DRIVES

R AND P SERIES FOR SPEED CONTROL

SERVOMOTOR  USAREM, USAPEM (WITH ABSOLUTE ENCODER)
SERVOPACK CACR-SR_.:AY'" (RACK-MOUNTED TYPE)
CACR-SR 'AX " (RACK-MOUNTED TYPE)

TOKYO OFFICE  Ohtemachi Bidg, 1-6-1 Ohtemachi, Chiyoda-ku, Tokyo, 10C Japan
Phone (03) 3284-9111  Telex YASKAWA J33530 Fax (03) 3284-9034

SEOUL OFFICE Seout Center Bidg, 91-1, So Kong-Dong, Chung-ku, Seoul, Korea
Phone (02) 776-7844 Fax (02) 753-2639

TAIPEI OFFICE  Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road, Taipei, Taiwan
Phone (02) 563-0010, -7732 Fax (02) 567-4677

YASKAWA ELECTRIC AMERICA, INC  SUBSIDIARY

Chicago-Corporate Headquarters 2942 MacArthur Bivd Northbrook, llinois 60062-2028, U S A
Phone (708) 291-2340 Fax (708) 498-2430

Chicago-Technical Center 3160 MacArthur Blvd Northbrook, llinois 60062-1917, US A
Phone (708) 291-0411 Fax (708) 291-1028

Los Angeles Office 5626 Corporate Avenue Cypress, Calfornia 90630, U S A

Phone (714) 8289692 Fax (714) 828-1165

New Jersey Office Riverdale One, 44 Route 23 North, Suite 5 Riverdale, NJ 07457-1619
Phone (201) 835-9512 Fax (201) 835-9511

YASKAWA ELECTRIC EUROPE GmbH SUBSIDIARY

Niederhdchstadter Strage 73, 61476 Kronberg-Oberhdchstadt, Germany

Phone (06173) 838-0 Telex 415660 YASE D Fax (06173) 68421

YASKAWA ELETRICO DO BRASIL COMERCIO LTDA. SUBSIDIARY

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

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

YASKAWA ELECTRIC (SINGAPORE) PTE LTD

CPF Bldg, 79 Robinson Road No 13-05, Singapore 0106

Phone 2217530 Telex (87) 24890 YASKAWA RS Fax (65) 224-5854

YASKAWA ELECTRIC CORPORATION
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