AC Servo Drives

R SERIES FOR POSITIONING CONTROL

SERVOMOTOR: TYPE USAREM (With Optical Encoder)
SERVOPACK: TYPE CACR-PR:_iR (Rack-mounted Type)

~ Servopack
CACR-PR

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 intrcducing the R
series as the latest addition to the M, F, and S
series AC Servo Drives which have enjoyed an
outstanding reputation among their users.

The R series achieves lower cost and smaller
size in spite of high speed operation 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 responce 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 Ambient Humidity: 20% to 80% (non-condensing)
Insulation: Class B Vibration: 15 gm or below

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

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

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

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

Storage Temperature: -20 to +60°C

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

tem Motor Type USAREM-| ooy | orcr2 | o2cii2 | o3cii2 | osciia | o7cti
« w 50 100 200 300 500 700
Rated Output (HP) (0.07) (0.13) 0.27) (0.40) (0.67) (0.93)
« N-m 0.159 0.318 n.637 0.955 1.59 2.23
Rated Torque (0z-m) (22.5) (45) (90) (135) (225) (316)
N-m 019 0382 0765 1.15 190 267
Continuous Max. Torque* (0zn) (26 9) (54 2) (108 3) (162 5) (269 4) (378)
. N-m 0.476 0.955 1.91 2.86 4.76 6.67
Peak Torque {oz-in) 67.5) (135) (270) (405) (675) (948)
Rated Current* A 0.71 1.0 2.0 2.7 3.6 5.7
Rated Speed”* r/min 3000
Max. Speed* r/min 4500
N-nvA 0.235 0.353 0.346 0.378 0.466 0.426
Torque Constant (oz-1n/A) (33.3) (50.0) (49.0) (53.6) (66.0) (60.4)
Moment of Motor kg-m2X106 7.64 12.5 50.7 76.6 272 372
’ ) .
lnertia J (=GD2/4) (0z*in-s2X103) (1.08) (1.78) (7.18) (10.9) (38.6) (52.8)
Power Rate* KW/s 3.30 8.09 8.01 11.9 9.26 13.3
Inertia Time Constant ms 4.4 3.4 2.9 2.6 2.8 2.5
Inductive Time Constant ms 1.3 1.6 4.1 4.5 9.4 10.0

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

Notes .
1. [ lin type designation 1s determined by output pulses (pulses/rev) of optical encoder as follows:

- Standard: E (1500 pulses/rev)
- Optional: F (1000 pulses/rev)

2. The power supply unit for brake:
- Input 200 VAC, Output 90 VDC (DP8401002-1)
For details, see Par. 8.3 on page 46.



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) wvalues when the power voltage of
SERVOPACK is 200 VAC.

If 200 VAC or below, the output characteristics
may be decreased even if the data is within
allowable variation.
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1.2 RATINGS AND SPECIFICATIONS OF R SERIES AC SERVOMOTORS (FOR 100V)

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

Isolation Voltage:

Insulation Resistance:

Enclosure:

1000 VAC, one minute
500 VDC, 10MQ or more

Totally-enclosed, self-cooled

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

Vibration: 15 gm or below

Finish in Munsell Notation:

N1.5

Excitation: Permanent magnet

Mounting: Flange mounted

Ambient Temperature:

0 to +40°C

Drive Method:

Table 1 2 Ratings and Specifications of R Sernes

AC Servomotors (For 100 V)

Direct drive

tem Motor Type USAREM-|  ,qp 1y 0102 020,72 03D..i2 05012
w 50 100 200 300 500
Rated Outputs HP) (0.07) (0.13) (0.27) (0.40) (0.67)
N-m 0.159 0.318 0.€637 0.955 1.59
Rated Torque* (0z*in) (22.5) (45) (90) (135) (225)
N-m 019 0382 0 765 115 190
Continuous Max. Torque* (oz*1n) (26 9) (54 2) (108 3) (162 5) (269 4)
N-m 0.476 0.955 1.91 2.86 4.76
Peak Torque* (0z-m) (67.5) (135) (270) (405) (675)
Rated Current* A 1.2 1.7 2.9 3.6 5.5
Rated Speed* r/min 3000
Max. Speed* r/min 4000
Tor Constant N-nvA 0.136 0.198 0.235 0.284 0.308
orque tons (oz*10vA) (19.3) (28.1) (33.3) (40.3) (43.6)
Moment of Motor kg-m2X106 7.64 12.5 50 7 76.6 272
Inertia J,, (=GD2/4) (0z-1n-s2X103) (1.08) (1.78) (7.18) (10.9) (38.6)
Power Rate* kW/s 3.30 8.09 8.01 11.9 9.26
inertia Time Constant ms 4.2 3.2 3.0 2.5 2.7
Inductive Time Constant ms 1.4 1.7 4.0 4.6 9.6

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

Other values are for temperature of 20°C.

Notes

1. 007
- Standard:
+ Optional:

2. The power supply unit for brake:
* Input 100 VAC, Output 90 VDC (DP8401002-2)

For details, see Par. 8.3 on page 46.

2 1n type designation 1s determined by output pulses (pulses/rev) of optical encoder as follows:
E (1500 pulses/rev)
F (1000 pulses/rev)



(2) Torque-Speed Characteristics

The values in intermittent duty zone are normal

(TYP) values when the power voltage of
SERVOPACK is 100 VAC.
Hr/min-N-m
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If 100 VAC or below, the output characteristics
may be decreased even if the data is within
allowable variation.
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1.2 RATINGS AND SPECIFICATIONS OF R SERIES AC SERVOMOTORS (FOR 100V) (Cont'd)
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1.3 RATINGS AND SPECIFICATIONS OF SERVOPACK

Table 1 3 Ratings and Specifications of SERVOPACK

Voltage Class 200V
SERVOPACK Type CACR- PRASAC3{ 'RPROTAC3;. R[PR0O2ACT R RO3AC3{ [RIPROSAC3JRPRO7AC3.".R
Appht Type USAREM- ASC 01C 02C 03C 0sC 07C
cable
seavo | SutPut @ oo | oo 0z | oae | o .9
gg:c':'f"‘_ed MOTOR [ Rated/Max. Speed e 300074500
cations | Continuous Output Current A (rms) 0.7 1.0 2.0 2.7 3.6 5.7
Max. Output Current A (rms) 2.1 2.8 5.7 7.8 10 6 16.3
Allowable Load J *1 kg-m2X104| 0.764 1.25 5 07 7.66 27 2 37.2
(=GD2/y) (0z-1n-s2x10-3)]| (10.8) (17.8) (71 8) (109) (386) (528)
;mg[;z 2:::'0, 1-Phase 200 to 230 VAC :{2: 50/60Hz
Control Method 1-Phase full-wave rectifying, transistorized PWM control
g;::;:ﬁ- Feedback Optical encoder (1500 or 1000 pulses/rev)
cations Environ-] Ambient Temp, *3 0 to +55°C
mental Storage Temp. -20 ta +85°C
ﬁg:g'- Ambient and Storage Humidity 90% or less (non-condensing) - -
Vibration-/Shock-Reststance 0.5G/2G
Mounting Structure Rack mounted
2
Approx  Weight wi | dh l o) (o) | 6.0 , @.7) T(lsl 9
Kv Setting (Swy) 100 to 30 0 (»1, x4)
Basic | KP Setung (SWs) 5.0 to 200.0 S°! (x], x0.5, x0 25, =0 125) B
Func- CUR Setting  (SW6)*4 100 to 300%
tions Bias Setting  (SW6)*4 0 to 450 r/min (10% of max. motor speed)
Kt Setting (SwW7) 2 ms to =
Sign + pulse train (SIGN + PULSE signal),
Input Type Two-phase pulse with 90° phase difference (phase A + B),
Refer- CCW pulse + CW pulse
;:fsee Input Pulse Form +5 V level (TTL, hne driver) or +12 V open collector B
Pulse Frequency 0 lo 200 kpps
Aux Reference Pulse Effective at inhibit (INH) signal input - ___:
Refer- Input Type Two-phase pulse with 90° phase difference (phase A + B)
;:f:e tnput Pulse Form +12 V open collector o
Pulse Frequency 0 to 100 kpps (4 multipler internal processing)
Control Signal Clear and inhibit signals T
Input Pulise Form +5 V level (TTL, hne driver) or +12 V open collector
PG Output Form Phases A, B, and C Line driver, Phase C Open collector _
lslgnal Pulse Frequency Dividing /1, 142, 1/3, 114, 1/5, 116, 1/10, 1/12, 1715, 1/20, 1/30,
Output | Ratwo 213, 2/5 (Hexadecimal rotary switch, Swg)
Sequence Input Signal Servo ON, F run inhibat (P-OT), R run inhibit (N-OT), alarm reset
Sequence Qutput Signal bootionng comptehon. e caie o
Dynamic Brake gep:‘:.: t&g-;f :::;,n a':‘::re';ieocl;fe.ras:;t‘:oatal;?;'_or'
Regeneration : ;gélfg 'x‘loty&):e Pli?l&r;v(lgoe:tammg regenarative resistor)
Applicable Load Inertia Up to 10 times motor inertia
Overtrave! Prevention gﬁ :zt::l:;cse::;at‘? n at P/N-OT,
Overvoltage (OV), overcurrent (OC), overload (oL),
Protection Function overspeed (OS), MCCB trip (MCCB), PG trouble (PG),
voltage drop (UV), CPU error (CPU), overflow (OF),
regeneration trouble (RG)
Indication Power supply (MAIN LED), alarm (7-segment LEDs)
Mandor Output o et ot N yTor e 13V SToN o0t
Input multipher: x1, x2, x4 (For aux. reference input, o
phases A and B are fixed at »4.)
Positioning Control Output multipler. x1, x2, =4
Feedforward compensation. | selecting possible
Reference pulse logic reverse: L active, H active
Others Reverse run connection possible (Reverse at plus reference)_ -
Overflow alarm selecting usage (Warning/servo alarm*%)

*1 When load J exceeds applicable range, see Par 6 7 2, "Load lnertia (J) "
voltage should not exceed 230 V, +10% (253 v).

*2 In main arcwit power supply,
value,

*3 When housed 1n a panel,

2 step down transformer 1s required.

“4 Use by selecting internal setting SW.

-7 -

If the voltage should exceed this

the inside temperature must not exceed ambient temperature range.



1.3 RATINGS AND SPECIFICATIONS OF SERVOPACK (Cont'd)

Table 1 3 Ratings and Specifications of SERVOPACK (Cont'd)

Voltage Class 100v
SERVOPACK Type CACR- PRASACH! IR PROTACUL R | PROZACKR | PRO3ACH. :R] PROSACAT R
Appli- Type USAREM- ASD 01D 02D 03D 05D
e output w 50 100 | 200 300 | Tsea T
SERVO (HP) (0.07) (0.13) (0.21) | (0.40) (0.67)
g;;"c‘:;"‘fd MOTOR | Rated/Max. Speed thnun 3000/4000 B -
cations | Continuous Output Current A (rms) 1.2 1.7 2.9 3.6 5.5
Max  Output Current A (rms) 3.6 5.0 3.5 10.6 16 3
Allowable Load J *1 0.76 1.2 5 07 : 7 66 27.2
(=GD2/4) (0z:1n-s2x10-3) (10.8) (17.8) (71.8) (109) (386)
g:‘;;f;z 2:;:._‘)' 1-Phase 200 to 230 VAC ‘1% so/60H2*2

Control Method

1-Phase full-wave rectifying, transistorized PWM control

Basic

Specifi- Feedback Optical encoder (1500 or 1000 pulses/rev)
cations Envicon- | Ambtent Temp. *3 0 to +55°C
mental Storage Temp. =20 to +85°C
Sg:g" Ambient and Storage Humidity 90% or less (non-candensing)
Vibration-/Shock-Resstance 0.5G/2G
Mounting Structure Rack mounted -
T
Approx Weight o) , o) , & ; @1 (1
Kv_Setting (SW4) 100 to 30 0 (x1, x4)
Basic Kp Setting (SWs) 50 to 200.0 S-1 (x], :0_5, x0.25, x0.125)
Func- CUR Setting (SW6)*4 100 to 300% B
tions Bias Setting (SW6)*4 0 to 450 r/mm (10% of max motor speed) -
K1 Settin, (SW7) 2 ms to = -
Sign + pulse train (SIGN + PULSE signal),
Input Type Two-phase pulse with 90° phase difference (phase A + 1),
Refer- CCW pulse + CW pulse
;:f:e tnput Pulse Form +5 V level (TTL, hne driver) or +12 V open collector ~ ~
Pulse Frequency 0 to 200 kpps
Aux Reference Pulse Effective at inhibit (INH) signal wmput
Refer- Input Type Two-phase pulse with 90° phase difference (phase A + B)
::‘l:see {nput Pulse Form +12 V open collector -
Pulse Frequency 0 to 100 kpps (4 multipler internal processing)
Control Signal Clear and inhibit signals - B
Input Pulse Form +5 V level (TTL, line driver) or +12 V open collector
PG Output Form Phases A, B, and C Line driver, Phase C. Open collector
g"gna, Pulse | Frequency Dividing UL, 12, 143, 1/4, U5, 176, 1710, 1712, 1715, 1720, 1736 ~
Output Ratio 2/3, 2/5 (Hexadecimal rotary switch, SW8)
Sequence Input Signal Servo ON, F run mnhibit (P-OT), F run inhibit (N_-OT). alarm reset
Sequence Output Signal Servo alarm, servo ready, excessive error,

positioning completion, alarm code (3-bit)

Dynamic Brake

Operated at main power OFF, servo alarm.——
servo OFF, stop after deceleration at P/N-OT,

Regeneration

© 50 W type: Not provided
« 100 to 500 W: Provided (contaiming regenarative resistor)

Applicable Load Inertia

Up to 10 times motor inertia

Overtravel Prevention

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

Protection Function

Overvoltage (OV), overcurrent (OC), overload (oL),

overspeed (0S), MCCB trip (MCCB), PG trouble (PG),

voltage drop (UV), CPU error (CPU), overflow (OF),
__regeneration trouble (RG)

Indication

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

Monitor Output

Speed: 2 V ¢ S% at 1000 r/mun, Torque 3 V £10%/100%
(or speed reference 2 V : 10% at 1000 r/min)

Positioning Control

Input multipher: x1, x2, x4 (For aux. reference input,
phases A and B are fixed at x4.)

Output multipher x1, x2, x4

Feedforward compensation selecting possible

Reference pulse logic reverse- L active, H active

Others

Reverse run connection possible (Reverse at plus rel;rence)_
Overflow alarm selecting usage' (Warning/servo alarm+*%)

*1 When load J exceeds apphcable range, see Par 6 7 2, “Load Inertia (J) "

*2 In mamn circuit power supply, voltage should not exceed 230 V, +10% (253 V).

value, a step down transformer 1is required.

If the voltage should exceed this

d b t t

*3 Wher housed In a panel, the inside temperature must not perature range.

*4 Use by selecting imternal setting SW,




2. TYPE DESIGNATION

« AC SERVOMOTOR

r=-

L

USAREM-05CE 2}

j— - — T T )
AC SERVOMOTOR I ]7

i )
]|
1

SERIES
« AR: R Series

ENCLOSURE
« E: Totally-enclosed
Self-cooled Type

MAGNET TYPE
M: Rare Earth

MOTOR OUTPUT
« A5: 50 W, 0.07HP + 03: 300 W, 0.40HP
< 01: 100 W, 0.13HP - 05: 500 W, 0.67HP
< 02: 200 W, 0.27HP - 07: 700 W, 0.93HP

DESIGN REVISION ORDER
« C: 200 V Class, 8-pole
« D: 100 V Class, 8-pole J

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

SHAFT TYPE
+ 1: Taper
- 2: Straight (Standard)
DRIVE END SPECIFICATION
» Blank: Standard - S§: With O1l Seal
+ O: Standard (With Brake) -+ T: With Key & Oil Seal
- K: With Key (Standard)

OPPOSITE DRIVE END SPECIFICATION
+ Blank: Standard
- B: With Brake
{Excitation Voltage 90 VDC)

* SERVOPACK
CACR- PRO5AC3ER
-

AC SERVOPACK

SERIES CONTROL TYPE
- PR: Positioning control

MOTOR OUTPUT
- A5: 50 W, 0.07HP - 03: 300 W, 0.40HP
- 01: 100 W, 0.13HP - 05: 500 W, 0.67HP
- 02: 200 W, 0,27HP - 07: 700 W, 0.93HP

APPLICATION
< A: R Series

DESIGN REVISION ORDER

INPUT FORM
* 3: 200V, Analog
* 4 100V, Analog
DETECTOR
- E: 1500 pulses/rev
- F: 1000 pulses/rev

APPLICABLE MOTOR SERIES
< R: R Series




3. LIST OF STANDARD COMBINATION

Table 3 1 UList of Standard Combination
AC SERVOMOTOR Pover Current ) Recommended
Capacity | Capacity |Applicable Noise Filter}
SERVOPACK n . Power
Class Type CACR- Type Optical per per MCCB Noise ON/OFF
Encoder Servopack* | of Fuset Filter Type | Specification .
USAREM- Switch
pulses/rev kVA A
S50 W PRASAC3ER | ASCE2 1500 0.3
(0.07 HP) | PRASAC3FR | ASCF2 1000 )
100 W PROIAC3ER | OLCE2 1500 0.5 5 LF- 54
(0.13 HP) | PROIAC3FR | OLCF2 1000 ) 2054
200 W PRO2AC3ER | 02CE2 1500 0.75 ‘ Single-
200 v [(0-27 HP) [ PRO2AC3FR_| 02CF2 1000 "“'{”“ phase,
300 W PRO3AC3ER | 03CE2 1500 L.0 7 Good LF- | 200 VAC 104
(0.40 HP) | PRO3AC3FR | O3CF2 1000 210 | class
500 W PRO5SAC3ER | O5CE2 1500 L4 1 LF- 154 Yaskawa
(0.67 HP) | PROSAC3FR | OSCF2 1000 215 type
700 W PRO7AC3ER | 07CE2 1500 2.0 15 LF- 204 HI-15E,
(0.93 HP) | PRO7AC3FR | O7CF2 1000 220 rated 30 A
SO W | PRASAC4ER | ASDEZ 1500 0.3 o‘;gg—a or equiv-
(0.07 HP) | PRASAC4FR | ASDF2 1000 5 LF- sa alent
100 W PROIAC4ER { OLDE2 1500 0.5 Poor 205A
(0.13 HP) | PROLAC4FR | OLDF2 1000 Single-
200 W PRO2AC4ER | 02DE2 1500 LF- | phase,
100 v (0.27 HP) { PRO2AC4FR | O2DF2 1000 0.75 8 210 | 200 vac | 104
300 W PRO3AC4ER | O3DE2 1500 1.0 11 LF- | class 154
(0.40 HP) | PRO3AC4FR | O3DF2 1000 215
500 W PROSAC4ER | OSDE2 1500 1.4 15 LF- 204
(0.67 HP) | PROSAC4FR | OSDF2 1000 220
* Values at rated load.
+ Operating characteristic (25°C): 200% 2 s or more, 700Z 0.0l s or more.
¥ Made by Tokin Corp.
Table 3 2 Charactenstics of AC SERVOMOTOR
Detector and Holding Brake for Standard Combination
SERVOPACK AC AC SERVOMOTOR | Detector | Holding Brake
Class Type CACR- SERVOMOTOR Receptacl L-type | Cable receptacl L-type |Cable Peceptacl L-type |Cable
Type USAREM- Type Plug Clamp Type Plug Clamp Type Plug Clamp
PRASAC3ER ASCE2KB
PRASAC3FR ASCF2KB MS3101A | MS3106B* | MS3057 | MS3101A MS3106B MS3101A | MS3106B { MS3057
PROLAC3ER OLCE2KB 14s-2p 145-2s -6A 20-29A 20-29s* l4S-6P 14-65* -6A
PROLAC3FR OICF2KB
PROZAC3ER 02CE2KB
200 V PRO2AC3FR 02CF2KB MS3102A | MS3108B | MS3057 MS3057 | MS3102A | MS3108B MS3057
PRO3AC3ER 03CE2KB 18-10P 18-10s -10A -12A 18-12p 18-12s -10A
PRO3AC3FR 03CF2KB MS3102A | MS3108B
PROSAC3ER 05CE2KB 20-29A 2029
PROSAC3FR 05CF2KB MS3102A | MS3108B | MS3057 MS3102A | MS3108B { MS3057
PRO7AC3ER O7CE2KB 20-4P 20-4S =124 20-17p 20-17s -12A
PRO7AC3FR 07CF2KB
PRASAC4ER ASDE2KB
PRASAC4FR ASDF2KB MS3101A | MS3106B | MS3057 MS3101A | MS3106B MS3101A | MS3106B | MS3057
PROLAC4ER O1DE2KB 14S-2P 145-25* | -6aA 20-29A 20-29s* 145-6P 14-6S* —6A
PROLAC4FR O1DF2KB
100 v PRO2AC4ER 02DE2KB MS3057
PRO2AC4FR 02DF2KB MS3102A | MS3108B | MS3057 -124 MS3102A | MS3108B | MS3057
PRO3AC4GER 03DE2KB 18-10pP 18-10s -104 MS3102A | MS3108B 18-12p 18-125 -10A
PRO3AC4FR 03DF2KB 20-29p 20-29S
PRO5SAC4ER 0O5DE2KB MS3102A | MS3108B | MS3057 MS3102A | MS3108B | MS3057
PROSAC4FR OSDF2KB 20-4P 20-4S 12a 20-17pP 20-17s -12A

* Straight plug.



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 i1s the overload characteristics when
the SERvOPACK is running at the rated load and
thermally saturated.

1000

100

N = 0 /min
OPERATING [AT MOTOR
TIME LOCK

(s) -

—

77

N = 3000 r/min
AT RATED]
SPEED

1 ,:

07
100 200 300

MOTOR RATED CURRENT (%)

Fig 4 1 Overload Characteristics
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4.2 STARTING AND STOPPING TIME

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

Starting Time:

Ne (Ju +J; )
= X
tr =104 7 K Ir (a=8) (ms)
Stopping Time:
_ - Ne (Ju +JL )
tf =104 7 X K, Ir (a+B) (ms)
Where,

Ner . Rated motor speed (r/min)
Ju (= GD%*/4). Moment of motor 1nertia J
(kg*m?2 X 10*=1b-1n-s? X 107)
Ji (=GD? /4): Moment of load 1nertia
(kg*m? X 10#=1b+in-s? X 107')
K, Torque constant of motor (N - m/A = oz +in/A)
Ir» Motor rated current (A)
a =1Ir/lr Accel/decel current constant
Ir + Accel/decel current (Accel/decel current a times
the motor rated current) (A)
B =1./1x : Load current constant
I: . Current equivalent to load torque (Load current
B times the motor rated current) (A)

a
MOTOR - -;1— =
ARMATURE . = TIME
CURRENT s LR
] t T
I
I
I ——-—: —
i 1
MOTOR E/\E $
SPEED TIME

Fig 4 2 Timing Chart of
Motor Armature Current and Speed

4.3 ALLOWABLE FREQUENCY OF OPERATION

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

(1) Allowable frequency of operation restricted

by the SERVOPACK

The allowable frequency of operation is restricted
by the heat generated in the regeneative resistor in
the SERVOPACK, and varies depending on the motor
types, capacity load inertia, acceleration/deceler-
ation current values, and motor speed. If the
frequency of operation exceeds 60 times/min when
load mnertia = 0 before the motor becomes rated

speed, or if 1t exceeds m—s-(*-)T cycles/min when load

J = motor J xm, contact your YASKAWA representatve.



5. CONFIGURATION
5.1 CONNECTION DIAGRAM

FOR 200 v
POWER suppLy
200 TO 230 v +10%
50/60 Hz -15%

[

1MCCB )

NOISE FILTER

FOR 100 Vv

POWER SUPPLY
100 TO 115 V +10%
50/60 Hz -15%

Prevent external notse with a noise filter

Bold lines indicate power lines
(excludmg the grounding line).

= | — SERVO TROUBLE
= INDI )
SRy ()::8‘2/ EXAMPLES OF INDICATION
1PL J——
POWER "o ER MAGNETIC CONTACTOR
OFF 1 SRy 1 MO //FOR POWER ON/OFF (See Table 3.1)
E Be sure to fit a sy e suppr
MC X rg ppressing
1MC LSUP 7T~ jevice to each of the magnetic
contactor and the relay.
Servopack
TYPE ]
1MC CACR-PR{.ACT}R
{ R
-
IMC
hl T MAIN
H CIRCUIT
r TERMINALS
1
SIGNAL GENERATOR !
,I PULS-% ' Py 5 1-21
| 1-4
Py
sia —g 1-2
P‘ 9 1-5
| & — > a— A
P‘ 1-14
<C i b 1-23 LEAD LENGTH:
i | h 20 METERS OR LESS
[} ] -
LEAD LENGTH CONNECTING CABLE:
L 0V |3 METERS OR ac® YASKAWA DRAWING
- - LESS No. DP8409123 OR
1-7 No. DE8400093
1Ry SmA Be sure to do terminat treatment
Use relays highly reliable in i1-8 of shielded cable.
cotact (Yaskawa Bestact \[ 2Ry smal. ¢
relays or equivalent, or arrange | ——— _
in two contact paraliel connec- \ 0 SmA 1-43 Y3
tion for low level). \\3Ry mAa,
1-26
Y 4¢
SERVO
ALARM i
+, — ~ - ‘
=
428V a1 Vv Connect the output refay surge absorblng diode with the correct
(SUPPLIED BY USER.) polarity. (1f connection is wrong, output transi is damaged.)

Fig 51
with

Example of Connection

Diagram of SERVOPACK

a Servomotor and Peripherals

_14_



5.2 INTERNAL BLOCK DIAGRAM
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5.3 MAIN-CIRCUIT TERMINALS

5.4 CONNECTOR TERMINAL (1CN) FOR
170 SIGNAL

Table 5 1 Man-Circuit Termimnals for SERVOPACK .
5 4 1 Specifications of Applicable Receptacles
gerggzl Name Description
y Table 5 2 Specifications of Applicable Receptacles for
* For 200v o SERVOPACK /0 Signal
® Main-circunt Single phase 200 to 230V © . 50/60Hz
AC input * For 100V o Connector Type* Appllcab%g Receptacle
Single-phase 100 to 115V —15% 50/60Hz used in ype
Manu- Soldered | Caulking
p Motor Connects terminal @) to motor SERVOPACK " T Case
HIGLY c acturer ype Type
connection | terminal A W to B and @ to MR-50RMA Honda VRP-
| * For 200V ‘ (Right angle Tsushin | MR-50F1! 50Fg1 | MR-50L!
o @ Contro Single-phase 200 to 230V %% 50/60H; 50 P) Co. Ltd
r
l[:]owtler * For 100V *The connectors for I/0 signals used are type MR-50RMA
pu Single-phase 100 to 115V t:g 50/60H:z made by Honda Tsushin Co Ltd
+Attached to servopack when shipping
@ Ground Connects to motor terminal D
= Must be securely grounded
@ Regenerative | External connection not usually 5.4 2 Connector 1CN Layout and Connection
register required of SERVOPACK
The terminal layout of the SERVOPACK I1/0
signal connectors (ICN) is shown in Table 5.3.
The external connection and external signal
processing are shown in Fig.5.4.
Table 5 3 Connector 1CN Layout of SERVOPACK
1 2 3 L] S 6 7 8 9 10 u 12 13 14 15 16 17 18
oV oV oV oV oV ov +§§V S-ON | *PULS| *SIGN|AUX-A|lAUX-B| INH 0 V |TRQ-M|VTG-M| SG FG
0 V for PG oV oV 0 Ext. | Servo| por e driver Phase A | Phase B . oV VTG
Output for for for |Power| ON wnput, mput from x Ret : I;‘nhlb;t for z{'orq‘ue | Speed TRQ é: ramed
Signal PULS | SIGN | CL |Input [Power| reersesde Input onee| MUt | INg |Monitor Monitor| y o [Groun
19 20 21 22 23 24 25 26 27 28 29 30 31 32
PCO [*PCO|PULS {SIGN| CL | - - | N-or |S"RDY|S-RDY|OVER (OVER| _ [ ..
Line Driver | Ref. | Ref. ALO1
Re
Output Pulse | Sign IC lea: - - Pr::irb‘:t Ser(\)r::tReta dy Og:tr ﬂotw - ALO02
Phase C | Input |Input | IPPY Input pu pu ALO03
33 34 35 36 37 38 39 40 L] 42 43 LY 45 46 47 48 49 50
PAO [ *PAO | PBO | *PBO |PcOT | ALM | ALM | _ | o 0| Ay |CUNToomN | | aro1 | ALoz | ALos | Fas
Line Driver | Line Driver Phase C Servo Fud., Alarm | Positioning
Output Output gp’:n Alarm = |Protubit - Reset | Completion - Outlp ut Out;ut 0ut3p ut (;‘ roame d
Phase A Phase B |Collector] Output Input Input Cutput roun

_16_



TORQUE MONITOR TRQ-M

3 V/100%
SPEED MONITOR =M
2 V/1000 r/min ov
MAIN REF. INPUT
AUX. REF. INPUT H
ERROR COUNTER (ACTIVELLOW)CL |
CLEAR SIGNAL ov

1
INPUT sWITCH |~ LL __ TNA
SIGNAL [ VAN REF. IReUT
L AUX. REF. INPUT OV

PULS

) Lol %
—< —1ot ] 8
REF. PULSEM oV [] =) 3
MAIN ¢ a ® £
REF. ! -
SIGN |
INPUT ¢ )
UTL Rrer. sicN £ :’;Lo g
TWO-PHASE ov >
PULSE WITH 90°
PHASE DIFFERENCE
(100 kpps MAX.) AUX—A PULSE FORM
SELECTION
AUX. [ A-PHASE PULSE ™..
REF. 8 ASE PUL: AUX-B
INPUT L B-PH SE
L
(Note 3) +24 VIN —/
[ i
SERVO ON I 1Ry 5% =l | ————— SERVO ON
AT 1Ry ON 24 V* -0 O— }
48kQ
2Ry ——— arreox 3 = | 1: { —————= ALARM RESET
ALARM RESET | 6 o ALM—RST — L K_;
AT 2Ry ON e 45k0 o
NS -—q—;—‘—{—;:&": REVERSE RUNNING
REVERSE RUNNING N—OT TN INHIBIT
INHIBIT AT N-LS OFF 29— - G -
—3 e T
< arevox.smn | g2ff | — -~ FORWARD RUNNING
FORWARD RUNNING P-LS p-oOr ; -— T INHIBIT
INHIBIT AT P-LS OFF 20 i o d
3Ry ON AT (Note 3) 3BY  coIN+ ———=
zgalgdggelgc N o i’__;‘z 'IJ____ POSITIONING COMPLETED
« _“J Y j:] ETECTIO
DETECTION !V COIN— X — - == DETEC N
1-45
4Ry ON AT 4Ry
OVERFLOW -~ OVERY —
DETECTION L oVER P p| ~4—— OVERFLOW DETECTION
SRy OFF AT SRy ALm+ =
SERVO ALARM - =
Fed ALM P b - SERVO ALARM
-m -
6Ry ON AT | SR%__ srov+ l -
SERVO READY e SRDY B p| -} SErvo READY

* Provided by customer.

Notes

1. Maximum frequency of reference pulses s 200 kpps.
The motor speed ts clamped at approx. 4720 r/min
tf reference pulse frequency exceeding these data are added,
alarm will activate by overflow detecting signal (OVER).

2. Capacity of each output circuit is 30 VDC, 50 mA or less. Fig 5 3 1CN 1O S.gna[ Connection and

3. Symbol X p shows twisted cable. Special cable for 1ICN must be External S|gna| Processing
provided by the user.



5 4 3 110 Signals of Connector 1CN

Table 5 4 Input Signals of Connector 1CN
Signal onnector F . D
Name 1CN No. unction escription
Inputting this signal makes the sgrvopack ready to receive pulse reference
S-ON 8 Servo ON input.
Base block 1s cleared.
ALM-RST 43 Alarm reset This signal resets the alarm,
N-OT 26 Reverse running
mnhibit In the case of linear drive, etc., connect hmit switch si1gnal according to the
run direction. It is "closed" during normal run. When hmit switch 1s
. Forward running tripped, it becomes "open*,
P-0T " inhibit
+24 VIN 7 24V External power supply to ICN-8, 24, 41 ang 43. Prepare a 24 VDC (20 mA
min.) power supply.
21 Reference Pulse train frequency = Motor s(]?(]eed (r/min) x Dividing ratio x No. of PG
PULS (4) i‘:ﬂf: pulses (pulse/rev) x M g 200 kpps. (M:PG multiplication factor e 1, 2, 8
p Main Pulse width = Duty must be 50% at the maximum frequency used 2 2.5 us.
ref,
input (For positive logic)
SIGN (252, :{ef:rc;ncet Forward rotation command: H-level
10 npu Reverse rotation command: L-level
*PULS 9 (:::lf::e:::;)eut) When reference pulse signal 1s line driver output, use PULS signal 1n pairs.,
*SIGN 10 (Sl(;t:!;enr;’c:t) When reference sign signal 1s hne driver output, use SIGN signal in pairs,
ro 23 Error counter Blocks reference and feedback pulses.
(6) signal Clears the error counter at L-level.
13 I t ch Changes the main reference input and auxiliary reference input.
INH (14) npu ] change * H-level: Main reference input effective,
signa L-level: Auxilhiary reference input effective.
AUX 11 A Phase-A Aux. reference pulse 1s effective when INH signal is in L-level. Inputs
A ufx. signal two-phase pulse with 90° phase difference, and processed by number of four
relerence Phas _E“ multipliered pulses.
AUX-B 12 lpu s: 1el * Phase-B leading: forward running reference
npu signa * Phase-A leading: reverse running reference
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Table 5 5 Output Signals of Connector 1CN

Sti‘lga'r‘nael . ﬁ?&‘eﬁ?r Function Description
38 Turns OFF 1f malfunction 1s detected.
ALM (39) Servo alarm For details, refer to Par 6,10.
S-RDY 28 Servo read Turns ON when main power supply ON, and no servo alarm.
(27) y P
COIN uy Positioning comple- Output when No. of lag pulses of the error counter reaches the range of
(4s) tion signal the set value (%1 to +7) x 1 or x 5,
Outputs when No. of lag pulses of the error counter exceeds the specified
Overflow _ _4 _ Motor speed (r/min)
OVER (gg) detection value. No. of lag pulses = K 6% x (Frequency dividing
signal ratio)x No. of pulses (pulse/rev) x M s 2% pulses
(M: PG multiplication factor ... 1, 2, 4)
TRQ-M 15 Torque monitor +3.0 V/rated torque +10%, +9 V max., load 1 mA or below.
VTG-M 16 Speed monitor $2.0 V/1000 r/min +5%, load 1 mA below.
PAO 33 Phase A
*PAC 34 Phase A
Position-
PBO 35 g Phase B Encoder output signal after frequency division 1s output at line driver
*PBO 36 signal Ph B (T1 MC3487). To be received by line receiver (T1 MC3486).
output-1 ase
PCO 19 Phase C
*PCO 20 Phase C
Positioning signal Open collector output
PCOT 37 output-2 Max. operating voltage: 30 VDC
Phase C Max. input current: 20 mADC
ALO1 47 (1) Open collector output
ALO2 48 (2) Al:rm(gtggucto de) Max. operating voltage; 30 VDC
ALO3 49 (3) coce Max. input current: 20 mADC
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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

Con?’eszt::nwpe* Applicable Receptacle Type Connection
SERVOPACK Manufacturer | Soldered Type | Caulking Type Case' Cable®
MR-20RMA,

* | Honda Tsushin ) ' _ 201 4 DP8409123 or
ngh;o:ngw oL MR-20F MRP-20F01 | MR-20L DE8400093

*Made by Honda Tsushin Co, Ltd

tAttached to each applicable receptacle (soldered and
caufking types)

fAttached to SERVOPACK when shipping

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

Table 5 7 Details of Specifications of Applicable Cables 5 5 2 SERVOPACK Connector (2CN) Terminal

Layout and Connection

Connection Soldered Type Caulking Type
Yaskawa The terminal layout for the SERVOPACK connec-
Drawing No DP 8409123 DE 8400093 tors (2CN) for connecting the optical encoder is
shown in Table 5.7, and the connection method
Manufacturer Fujikura Cable Co of 2CN and the optical encoder, in Figs. 5.4
cwr and 5.5.
General Do:w% ’2<20>\</\:l§l CSW KQVV-SB
A 10P
Specifications AWG 26 x 6 P WG26x 10 Table 5 8 Connector 2 CN Layout
For Soldered Type For Caulking Type of SERVOPACK
1 2 3 4 5 6 7
‘°°°A Peov | PGov | POV | Pesv | Pesv | pesv | DIR
° ° ° 8 9 10 1 12 13
° ° ° e [ oev | v | e | epw
14 15 16 17 18 19 2
internal A |Red 1 Qe
g::jnposmon Ao |Biack 2| retow PC oC PA | Pa P | -8 F6
G -
Lead Color A3]Green yelow 3] wnie Note: For DIR, see Par 6.9.1.
8 ue a Red-
1 Whae/biue Whate
Purph
B 2 wweryelow 5| whie Twsted
8 een 6 Blue Cable
3| wiwte/green Twisted Brown
8.4 m«m cable ? gfgvov:-
Bs White/purple 8 g:gar:\—
Red-
Be mlgrey 9 Bfgwn Notes
Purple 1 When applicable cables listed in Table 5 7 ace
10 grown used, allowable wiring distance between SERVO-
PACK and motor 1s a maximum of 20 meters
2 The cable appled for 50 m wiring distance 1s avail-
Yaskawa Standard length 5m, 10m, 20 m able on order (Yaskawa drawing No DP8409179)
Standard Termunal ends are not provided (without It wining distance s 20 m or more, contact your
Specifications connectors) Yaskawa representative
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5 5 2 SERVOPACK Connector (2CN) Terminal Layout and Connection (Cont'd)

0.2 ma)"
OPTICAL ENCODER - SERVOPACK N
8 [20N — T CN_| { 7
AL se !¢ 2CN py PHase an ] padd i
p Bl WHITE/BLUET § | 2716 A 1-34 L XPA 1 !
H « P 2-17 P
Cg YELLOW 1 4 ! PHASE B 1-350 PH ! | .
., — pis PHASEE L)
D WHTENELLOW] | 2-18 L oy XPBy | 4 |
" p 2-19 ; ¥
EL creen it [ pe PHASECK, 1-19; pG! | ¢
F LWHITE/GREEN! ¢ 1 2-14 e 1-20 0 %pcy ! §
: I 2-15 .
K ORANGE 1§ 1 PU { t
PG LJWHTE/ORANGET ¢ 1 28 b OUTPUT N
T [ 2-9 LINE DRIVER 1 1 H LINE [l
M{ PURPLE | { | pv  MC3487¢ : ¢ ! RECEIVER
N WHITEZPURPLEY 4 T 2-10 Ly ! : MC3486 ¢
TP 2- !
Pl ocrey ! ! 2-n W 1-1 ' *2
RJ WHITE/GREY ! 4 ! 212w A
4
t 1 2-13 ! 1
' HL REOD | PGSV 12/ ——
Q,, BLACKS :f 2-4 PGov roor g '
- 1
L (e . e
Lo 2:5 Lo
05mm2 | : 2-2 ov e
1
| ! 2-6
1 % ;i.
! 1 2-3 1 Twisted shielded cable
GREEN/ ! | 4 IR
J 'r YELLOW ! 2-7 ‘r *Made by Texas Instruments Inc
/ S 1-18 ,
CABLE I + Note Connector specifications of optical encoders are as follows
YU DP8409123 - Connector — Type MS3102A20-29P (Receptacle)

Fig 5 4 Soldered Type Connector 2CN Connection and 1CN

Accessory (not attached) —

Type MS3108B20-29S
Type MS3057-12A (Ca

(Angle plug)
ble clamp)

Output Processing

(When using Connection Cable DP8401923)

—Type MS3102A20-29p (Receptacle)

OPTICAL ENCODER 02mm2 SERVOPACK BN
7Py 3 ICN { T
l Al f1 ZON A PHASE ApL 155 PA § |
! -+ o ———- 4 M 1
B : iy 2_::*PA =My ¥PAL L j>"
c P! pp PHASE B - PB,! § 1
o —_——— 4 T
P e R alien
E ! pC PHASE C 1-19§, PGl § !
" F) g 2-14, pG -20L *PG! § |
& 3 2-15 .
; " PU  outPut .
PG L N 28 «pu  LINE DRIVER - LINE
: TPy 2-9 MC3487 ¢ ' ! 1 RECEIVER
M 4 = PV ! ¢! MC3486+
i *PV HE
P H 3 2-11 1-1 ¢
. PW —1
1 T [ 2-
4 212 4« pw o
‘ " i 2-13 1y !
P 2.4 PG5V T T !
T - PGoV ot
i 1-3 |
(IR 2-5 HE
tE 2-2 dv o
g ! 2-6 I
{ 2-3 .
g i 55 DIR HT  Twisted shietded cable
]
! l 1-18) * Made by Texas Instruments inc
S}E\g:oEOOQ 3 ! + Note Connector specifications of optical encoder are as follows
— = = - Connector

Fig 5 5 Caulking Type Connector 2

(When using Conn

ection Cable DE8400093)
- 21 -

CN Connection and 1CN Out

Accessory (not attached) — Type MS3108820-29S (Angle plug)

Type MS3057-12A (Cable clamp)

put Processing



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).

iMCcc8 1MC
1CC . -
SINGLE-PHASE — o—M- — ’*‘f R
200 TO 230VAC _ { :;
(50/60H2) - o—M — T SERVOPACK w
2MC ¢
== t 1
SRy 1-38 I
24vDC ‘1_‘::%_‘ (SERVO ALARM)
¥ 1-39 |

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

{(When using AC SERVOMOTOR for 200 V)

poweR OFF POWERON 5, o ]
mccs MG E;;c ::] 1sup
SINGLE-PHASE — o—M\ 4 R -
200 TO 230VAC
60/60HD _5
.
24vDC

1SUP, 2SUP Surge suppressor CRS05008A
or equivaient {(made by Okaya
Electric ndustres 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 200 V)

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

power ON sequence.

Precautions for connections
{in Figs.6.1 and 6.2)

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

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

* Since SERVOPACKis 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 reference pulse train and turn it OFF
when the motor stops. Do not turn the
power ON or OFF,

Before power on or off, turn off the "Servo
ON" switch to avoid troubles at transient
state.
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6.2 POSITIONING REFERENCE
6 2.1 Input Reference Pulse

"H" level is effective for input INH (INHIBIT)
and CL (CLEAR) signals.

(1)

For input reference pulse, positive logic (active
H) or negative logic (active L) can be selected

by switch [SEL2|. See Table 6.1,

Logic level of input reference pulse

(2)

Three types of signals can be input as
reference pulses. Set switches SW3-Q, -,
and (@) according to the reference pulse modes
and multipliers (only for 2-phase signals), as
shown in Table 6.2.

Reference pulse mode

Table 6 1 Logic Level of Reference Pulse

Setting ! 2

3

1

2

3

[o]o]o]

[o]o]o

*

Effective Logic

negative

( active L )

positive

( active H )

E . Short-circuited

E] Open

* Standard factory-adjusted switch setting

Table 6 2 Reference Pulse Mode
i i +
Input Forward Running Reverse Running Input sw2
Reference Pulse Mode Pin No. Reference of Motor Reference of Motor Multiplier* oo
v | —ULN ||
Sign + Pulse Train g O
1CN- [ “H" “Lm
Positive 90° 90° x 1 o100
Two-Phase Pulse — _
LOgIC Train with 900 Phase ICN- _I_l_f—l_ x 2 O O
Setting Difference 1ICN- _J_l_l_l__
(1, 2 or 4 Times) _"—l_[_l_r m x 4 O O
“Lw n n n
CW Pulse Train 1CN- —L — )
+ CCW Pulse Train 1CN- _ﬂ__ﬂ_ﬂ —_l “pn
. t
Input Forward Running Reverse Running Input SW2
Reference Pulse Mode Pin No. Reference of Motor Reference of Motor Multiplier* olo |®
1CN- U U u —
Sign + Pulse Train 1CN- 8 _I . = O O
Negative . .
Logic Two-Phase Pulse .4_*.30 --'1—1-9—0 x 1 O O O
°g Train with 90° Phase | 1CN- L g e < 2 olo
Setting Difference 1CN-
(1, 2 or 4 Times) 1 ] L | I | x 4 O O
CW Pulse Train 1CN- - — O
+ CCW Pulse Train 1CN- _U_U—U _] “u

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

_23_
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6 2 1 Input Reference Pulse (Cont'd)

Table 6 3 Counting Method of Refetence Pulse
(For positive logic, forward run command)

. Reference Pulse
Multiplier Content of Pulse Counting of SERVOPACK Frequency of SERVOPACK

Counts only the leading edge of phase-A pulse
mput (ICN- @) ).

<1 PHASE A (1-21)w_ f(pps)
PHASE B (1-zz)m {Nr/min*;

SERVOPACK
%OU:‘ITINC PULSE rL L n——
RAIN

Counts the leading and trailng edges of phase-A
pulse 1nput (1CN- € ).

PHASE A (1-21)m_ 2 X f(pps)
x 2 PHASE B u-mm—l_ (2 X Nr/min)

SERVOPACK

COUNTING PULSE __II__JL __” ll Il II “_
TRAIN

Counts the leading and tralling edges of phase-A

pulse input (1CN- @ ) and phase-B pulse 1nput
(1CN- ).

x4 wase a oy L F L 1 1 4 * [(pps)
? - —
PHASE B (l-ii)m (4 X Nr/min)

SERVOPACK
counting puse JUTLTUMUMTUTULUUIUUL
TRAIN

* Motor speed

SERVOPACK
SELT (SET TO +12 Vv

(3) Interface of reference pulse
(613 415y OR 45 V )

Three types; +12 V/+5 Vv open collector or hne 2':’::5?;1.0“ ol2
driver output is applicable to interface of
reference pulse. Set it by internal switch ]
SEL1|. See Table 6.4, )
: e LINE
RECEIVER
Table 6 4 Voltage Level Setting of Reference Pulse ov L MC3486+
) ks -1
LEAD LENGTH 3 m MAX
*
Setting 1 2 3 1 2 3 ¢ (a) For open collector
[cToTo] | [GoTolo]
SERVOPACK
SEL1 (SET TO +5 V.)
Volt level of SINGNAL €
age level o a2 v - GENERATOR :"o-.-—’:’ +12v
LINE
reference pulse *5 RECE{VER
MC3u86+

* The voltage level set by [BEL1] can also operate CL and INH. LINE '
t Line driver 1s set the setting plugs to this position. ORIVER
MC3487+ I

(4) Input circuit ov—jl,——
ov

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

For line driver

* Made by Texas Instruments Inc

Fig 6 3 Reference Pulse Input Circuit
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(5) Reference pulse voltage and timing

The pulse waveforms shown in Table 6.5 are for
positive logic. For negative logic, ® and ©
references are only switched, and the other
conditions are the same.

Table 6 5 Applicable Voltage Level and Timing

Item Electrical Specifications Remarks
p +12 V H Level +10.8 V to +12 V
Voltage Level o
(3 gnagl’ Level L Level 0V to+l.2V +5 Vlevel or +12 V level
t is set by internal
Level +4.2 V to +5 V Y switch
+5 V SEL1.
Level LL.Level 0V to 40.8 V
ine
driver (H level-L level) > 2,0 V
ft T
SIGN —_-_{ Lt \-‘——--—
ia /
t
PULSE — NN SIGN:
Sign + Pulse Train Input R 1 il L
t H -

(SIGN + PULSE Signal) T o[ © Reference

@ REFERENCE]| | © REFERENCE L - © Reference

ti, t2 §0.1 ys r22.5 us
t3, t7 £ 0.1 us L 100 < 50%

te, ts, te > 3 us T

t t;

Reference ———
PHASE B_/—\._/_—\_EH.A.SEE_/_\_ Multiplier mode 1s set

Pulse 2-phase Pulse with
90° Phase Difference T l I by the internal switch

Signal
(Phase A + Phase B) SW2-Q® to -Q .
Mode & REFERENCE | l © REFERENCE
PHASE B 90° v Tonase 8 900
AHEAD OF PHASE A BEHIND
FROM PHASE A

ti, t2 5 0.1 us -+ x 100 = 50%

b
cew e — -
CCW Pulses + t =]
CW Pulses cw -— —/:\—/-\—/—\—
3
(® REFERENCE ) REFERENCE

t), t2 £ 0.1 ys r22.5 us
t3 > 3 us {TX“)OSSO%

Note Maximum reference frequency 1s 200 kpps
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6.2.2 Auxiliary Reference Pulse Signal

When INH signal is L level, reference pulse

signal input is blocked and auxiliary reference
pulse signal input becomes effective. Table 6.6
shows the specifications of auxiliary reference

pulse.

Table 6 6 Specifications of Auxihary Reference Pulse

Voltage Level

+12 V open collector, positive logic

Signal Mode

Two-phase pulse train with 90° phase difference (Phase A and B)

Multiplier

Fixed at x4. (Counts the leading and trailing edges of phase A/

phase B pulse input.)

Maximum Reference
Frequency

100 kpps (Reference frequency in SERVOPACK 1s 400 kpps.)

Forward Running

Reference of Motor

AUX-A (CN1- @)

AUX-B (CN1- @)

COUNTER PULSE TRAIN
IN SERVOPACK

— I
S I S e
_nnnnnn

t1 +2 +3 +4 +5 +6 +7

Reverse Running

Reference of Motor

AUX-A (CN1- @)

AUX-B (CN1- @)

COUNTER PULSE TRAIN
IN SERVOPACK

i I I R
S N I B

Jenunnn

-1 -2 -3 -4 -5 -6 -7

Input Circuit

GENERATOR

[72]

ERVOPACK
- +12V

l

g

ov

LINE RECEIVER
1kQ MC3486+

680pF T +5V

SIGNAL

—_— e

K

* Made by Texas Instruments Inc
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6 2 3 Other Input Signals According to SW3-(%) setting, the servo alarm 1s
output when lag pulse is § or exceeds 28x -M_

Other input signals are CL and INH. The N
voltage level of these signals are the same as See Fig. 6.5. At this time, Servopack shows [3]
that of the reference pulse (the voltage level on alarm display LED, and stops at alarm

set by can operate CL and INH). status.

(1) CL (CLEAR) signal

M
This signal is usually held at H level during SWoe L H 43 2% Number
operation. When CL signal goes "L," the Shnrt(_'wcu“e g : ! ! : counter
contents of the positioning error counter _ o — i ' lag pulses
returns to 0, and positioning loop does not OVER output = : : :
function. AWM output | L ! f
1 )

—_— . SW3-6) Open ' ] H
(2) INH (INHIBIT) signal OvER outpar —— L1 1
- Where the auxiliary reference pulse signal is [ALM ouput ——4 L  —

not used, this signal usually held at H level
during operation. When INH signal goes "L," F - ;
reference pulse input gate closes, and the 'g 6 5 Relationship of OVER and ALM Outputs
error counter does not count. However, the

servo is clamped because the positioning error (2) m(positioning completion) signal
counter is not cleared.

This signal is output when the lag pulses 1n

* Where the auxiliary reference pulse signal and error counter fall within the set values. The
reference pulse signal are used by switching lag pulses in error counter (position completion
alternately, set INH signal to "L." Then the width) are set by switch SW2-(5) to -(®
error counter can be counted at auxiliary See T ‘
pulse input. See Fig. 6.4 for the timing. ee Table 6.7.

H i Table 6.7 Setting of Lag Pulses
_— L l l L '
INH Signal 112 ms wan : ! e SW2
Refer;::‘.see ._'-:,:ﬂ_fLI'Lﬂ_ILn":'z ms MIN. : ®|®| @| ® | Remarks
— WIN. T

Auxtary | V™ ! Data Do[Dy| D; | D,

Reference 1 L ,«” ” ” ” lbll’ ms MIN,

Pulse M T H With Short-circuit Pin 1 1 24 Setting of
1 t 1
t -~ I lag pulses
REF. PULSE COUNTING AUX. REF. PULSE COUNTING  Without Short-circuit Pin | 5 | 0 0 [0

—_— Note: SWZ-GD, —@ , and -@® are without
Fig 6 4 Timing of INH, Reference Pulse short-circuit pin, number of lag pulses is "¢l pulse."

and Auxihary Reference Pulse Signals
3
No of lag pulses = (NZ . D:.') X Do

6. 2. 4 Other Output Signals
No. of lag pulses is converted to angle of rotation.

See par. 6.4.2, "Output circuit," for the

output circuit configuration. N 3
— X ( 2 D.-v) X Do (rev)
(1) OVER (overflow detection signal) PxM M=t
This signal is output when No. of lag pulses in P : No. of pulses from optical encoder
error counter becomes abnormally large. OVER (pulse/rev )
output is set to "L" when the number of error P ]
N : Pulse frequency dividing ratio

counter lag pulses is a value & or more,

calclulated following formula. M : Multiplier ratio

__4 % Motor max speed (r/mun) % PxM
Kp 60 N

P : Number of PG pulses (pulse/rev)
M . PG output multiplier ratio
N - Dividing frequency ratio
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6.3 170 SIGNAL TIMING

An example of the timing of the I/O signal is
shown in Fig. 6.6.

: PG pulse frequency dividing ratio = 1
: Output multiplier = 1

: Width of positioning completion = +] pulse

OFF
t1<30ms
SERVO ON] ON s 3
BASE | RELEASE i BASE T
BLOCK —4-t; 123-8LOCK
f
[} H
SIGN + 11 CN-@! [
PULSE ts H
TRAIN lCN_'Q“_“'ﬂ!'lﬂnﬂﬂﬂﬂﬂfU- ﬂﬂ{]ﬂﬂﬂ‘ 3 240ms
h ' ‘
i ' i
. ‘ ‘
: H : i
PA__ . ufnaann  iqp
PG PULSE[ : H ol
PR H nonnn N[ .
I oFF T 1] u. s,
COW__ e s szms
—_— ON OFF i ON: ON'
CL | T =20 us
ON | :
INH t;:’i-_.:'_tg ts. t9g =12ms
Note
1. It takes 40 ms or more after turning "ON" the servo-on

signal until the reference pulse 1s input. [f the
reference pulse 1s input within less than 40 ms the
reference pulse may not be correctly mput

2. The clear signal must be kept on for at least 20 yus.
It may not be input if it 1s less than 20 us.

Fig 6 6 Timing Chart of 1/0 Signal

6.4 CONFIGURATION OF 170 CIRCUIT

For overtravel, servo ON, alarm reset, servo
alarm output, OVER output, COIN output,
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 four input signals: Servo ON,
forward/reverse overtravel protection, alarm
reset. Construct the input circuit using 24 V
power supply (Fig. 6.7). Typical circuits are
shown in Fig. 5.3.

NOTE

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

OPTICAL —
COUPLER g

L

—~=—— APPROX S5mA

[ams

Fig 6 7 Configuration of 170 Circuit

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

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

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

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

Side P Power- | Side N Power- Operable D
ON TR ONTR | Drrection [DrsPlay
Dunng P-OT | Basz cut off | Power on Side N bl
Dunng N-OT | Power on | Base cut off Side P "

Note  Operation in 3 reverse direction s possible for both sides P and
N after cutting off the base and releasing DB dunng DB operation after
P/N-OT

NOTE
When the overtravel revention circuit 1s not

used, connect 1CN and @ to the 0 V
terminal of the external 24 V power supply.

(2) 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 signal is apphed during motor running, the
motor will coast to stop.

NOTE

Before turning power on or off, turn off the
"Servo-ON" switch to avoird froubles resulting
from transient current. Allow at least 40 ms
for the reference pulse to be accepted after
servo-on.
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(3) Alarm reset (ALM-RST)

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

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

6 4 2 Output Circuit

Overflow,
Servo alarm, Servo

There are four output signals:
positioning completion,
ready.

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

Applied Voltage(Vmax) =30 V
Conduction Current (Ip) =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. 6.8).

l SERVOPACK  OPTICAL | +OVER
ouTPUT COUPLER « COIN
RELAY

Va'a'at « SERVO

Ledvmaxl 4

AF ALARM
4 L ---}-* | «SERVO
/ 4

v READY
FLY-WHEEL DIODE |

' ip TRANSISTOR
JE A
2av

Fig 6.8 Output Circuit

6 4.3 Optical Encoder (PG) Output Circuit

[PAo, % PAo, PBo, * PBo, PCo, *PCo]

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

Use these signals as positioning signals.
The output signal specifications are as follows:

(1) Signal form

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

+ Original point pulse(phase C)

(2) Output circuit and receiver circuit

Two types of output circuits are provided: line
driver output and open collector output. Fig.
6.9 shows an example of line driver output.
However, open collector output has only phase-
C signal.

SN78LS07

OPEN COLLECTOR OUTPUT
———4 (PCOT) 30VDC, SINK CURRENT
20 mA or below
TSV
1-3) R 1 e bl o
PHASE A —] e 3
“Rl - F 0 | > ruase
U R Qrc-1/4)
- [
PHASE B — Loy 4t - s
I l,, (:] --{>——pPuasE B
H R (1IC-2/4)
PHASE C —— 19 5 -
I Crc-3/0) LINE RECEIVER
I 1C-374)  MC3a86+
ouTPUT T TERMINATING
LINE DRIVER Pl RESISTANCE (R)
MC3487+ T 220 TO a700
I ov
[ CHOKE COIL
H 45 Vea—op +5V
1-1 H ] smoovwinG
-2 — 1 CTCONDENSOR
[1-3 [ 1l ov
v A
) e’ v
‘{__,_a‘ I ov
——SERV&’_ACK RECEIVER CIRCUIT

(SUPPLIED BY CUSTOMER)

_‘_fj;j Twisted cable
]

t Made by Texas Instruments Inc
Fig 6 9 Output Circuit and Recerver Circuit
(3) Output phase

FORWARD RUNNING REVERSE RUNNING

PHASE PHASE
A A
PHASE 90" g0
8 ease ] LT L J
8
PHASE M !_ PHASE Il !

Note Phase C (original pont pulse) ts synchronized with phase A

Fig 6. 10 Output Phase

(4) Pulse resolution

The pulse frequency of the PG can be further
divided by using the divider in the SERVOPACK.
The phase relation is the same as in 3),
above. Set the pulse frequency dividing ratio
according to Table 6.8. Fig. 6.11 shows the
optical encoder output waveform under the
dividing pulse frequency.

(ORIGINAL POINT) n :’-‘,gé(s)EJENCV

PHASE C DIVIDING
_nrururyyye e

PHASE A ] 1/1

PHASE B —-l L-I l—J l—-l L—‘ l—] l—l l—j

PHASE A J l l l ‘I l ] 172

mases 1 LI LT LI

PHASE A ‘ ' I '

PHASES  —] [ 1 I L ]”3

Fig 6 11 Output Waveform of
Optical Encoder
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6 4 3 Optical Encoder (PG) Output Circuit
[PAo, ¥ PAo, PBo, % PBo, PCo, * PCo] (Cont'd)

Table 6 8 Setting of PG Pulse Frequency Dividing Ratio

Swg+* o* 1 2 3 4 5 6 7 8 9 A B C D E F
pulse Frequency | 4 /1 | 172 | 1/3 | 1/ | 1rs | 1ie |10 112 {118 [ 1720 | 1s30 | 203 | 25 | - | — |
Dwviding Ratio
* Hexadecimal digital switch
* Ivtial setting

(5) Output multiplier circuit 6 4.4 1/0 Pulses
According to the combination of switch SW1- @ SERVOPACK multiplies the reference input pulses,
and - @ in the SERVOPACK, the number of s s
. and divides and multiplies the PG output.
optical encoder frequency (output) can be Table 6.10 shows a typical relationship bet
multiplied by the user. See Table 6.9, TS yp . 'P between
these functions when the reference input pulses
put p
Four multiplier should be set when all and PG output pulses are combined.
edges of 2 phases of the PG output are used;
2-multiplier when all edges of 1 phase are used; SERVOPACK
anddl—multxpher when one edge of 1 phase is [PULSE FORM SETTING — DA " T]AC SERVOMOTOR
used. REFERENCE G T t
VIDING !
| FeenBACK PULSE™ X1/N —QOrG
Table 6 9 Setting of ! RESOLUTION iPpuIseslrev
Output Multiplier Circut | NP pulses/rev ' [ swe] |
SUPPLIEDY Resoution L1 PG OUTPUT PUL
SwWi1 Multiplier BY USER | lgimu"m T A DS::Z:I PULSE
@ Q@ N posshe ™ N
O '®) x 1 Note When the same number of pulses obtained from feedback
pulse resolution 1s required, multiply the PG output pulses by the
o x 1 number (M) set by switches SW1-0Q) and -® in the SERVOPACK
o) x 2 Fig.6 12 Block Diagram of
- - ] Pulse Setting in Type CACR-PR
x

Note

1 Circles indicate the posittons of short-circurt pins

2 The relationship of pulse frequency dividing ratio(N ), multiplier
(M) and rotation angle per pulse are as follows

N
Rotation angle per pulse = - (rev)

x M
Pulse frequency dividing ratio

Multiplier
Number of PG pulses (puises/rev)

vT2
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Table 6 10 1/0 Pulses

Pulse Resolution

~ Input Multiplier 1 1 4 M M 1
(sw2-@, -Q.-93)
PG Pulse Frequency Dividing
(SW8) 1 1 1 2 3 3
Output Multiplier
(SWi-O . - ) 1 4 4 ] 1 1
For 2-phase —!_1-!_‘—!_L-r —f_l—l_U_U_ [—I—J_L— f.__‘—f—!— —-!—L I_LJ—I_F'
Reference |Pulse Train Input [ M i rh| rororon LT 'l—!_i_m i e
1 ' 1 1 1 1 1 [ 1 ! 1 + ' ] 1
Pulse
Train For Sign + 1 . 1 . ' . | ' IR R Y I ' ' . ' . 1 ' 1
Pulse Train |nput _‘ul_.rl__n _"._.rl_"_rl ﬂ_ﬂ_n_n_ .n_n_rl_
PG, FB PA L) s
Pulse PB Kt AN LR
[§ { o) = [ |
PG PAo RN R NS Ry pp NS pu B
Output PBo B — —i_]‘_l_j_]'_
6000 6000 3000 500 500

Note:

1. When the input multipher 1s 4, 2-phase pulse trair

can be input.

Inputting the sign and pulse train

indicates that the condition is the same as when
four times of reference frequency 1s input.

6.4.5 Setting Number of Optical Encoder Pulses

The optical encoder issues numbers of pulses,
1000 or 1500 pulses/rev.
by the short switch (SW3- (® ) in the

SERVOPACK.

These pulses are set

Note that if wrong number of pulses is set

for the servomotor and SERVOPACK, the motor

cannot run.

2. The pulse resolution is calculated from PG
1500 pulses/rev.

- The number of pulses of the optical encoder
1s indicated with the type of the SERVOMOTOR.

- The number of pulses of the SERVOPACK's
optical encoder set at the factory is indicated
with the type of the SERVOPACK. (The
factory setting is E:1500 pulses/rev.)

If the number of pulses of the SERVOPACK's
optical encoder set at the factory is different
from the number of motor pulses, change the
setting switches in the SERVOPACK according to
Tables 10.2 and 10.7.
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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 6.11 Trouble Detecting Functions

T rouble Detection

Overcurrent flow 1n the main circuit

Overcurrent (OC) (at 1.2 times min. 1nst max. current)

Circuit Protector

Trip (MCCB) Circuit protector tripped

Regenerative circuit not activated
1in SERVOPACK

100]

N =0 r/min
OPERATING [AT MOTOR
TIME LOCK

(S) L

—

77

N = 3000 r/min
AT RATED
[ SPEED

Regeneration
Trouble (RG)

« For 200 V:
« For 100 V:

only 200 to 700 W
only 200 to 500 W

Overflow (OF)

Excessively large number of lag
pulses of error counter

Overvoltage (OV)

Excessively high DC voltage in the

1

7

a7
100 200 300
MOTOR RATED CURRENT (8)

Fig 6 13 Overload Characteristics

main circuit (detected at approx.
420 V)

Excessively large speed reference

Overspeed (0S) input (detected at approx.4900 r/min)

Wrong wiring of motor circuit or
PG signal lhne

Overrun
Prevention (PG)

Low DC voltage 1n the main circuit

Voltage Drop(UV) after power ON (150 V or less.)

Overload condition of motor and

Overload (OL) SERVOPACK

CPU Error (CPU) | Any error of CPU

(3) Overload (OL) detection level

Fig.6.13 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.

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

If any trouble detection circuits in Table 6.11
functions, the power drive circuit in the
SERVOPACK goes off, 7-segment LEDs indicate
the operation condition and a servo alarm signal
is output.

The alarm codes are also output to the ex-
ternal through open collector output circuits of
ALOl to ALO3. See Table 6.12.

Table 6.12 Alarm Display and Alarm Output Code
(SVALM and 3-bit Output)

e [lipia| Sode | Output | Qutput ) Outbut Joy  yloveR
Normal | -1 8 X 1% X o *
oc E] 1 O x X x X
mces| [2]] 2 x o X < | x
RG <
oF | 3] 3 O O X x S
ov E] 4 x X O X X
22 %} 5 O X O X X
uv [5]] © X O O X x

oo |[]] 7] o o o | x | x

ceu | [

0 X X X X X

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

* When lag pulses of error counter 1s 0 or more,
output transistor 1s turned ON,
When 1t 1s 0 or below, output transistor 1s turned OFF.
See Par 6.2.4 (1) for value of § .
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(5) Protective circuit operation

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

If the power to the control circuit (®, ®)
is simultaneously turned off, this also turns off
the LED in the SERVOPACK indicating the cause

of the alarm signal.

CAUTION

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

(6) Resetting servo alarm

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

If or [1.)is on (Servopack is over load-
ed), the reset alarm is not immediate and
occurs a few minutes later.

6.6 LED INDICATION

Table 6 13 LED Status Indications (Green)

Status of Servopack Indication

Any indications of 7-segment LED
1s Iit

MAIN | LED inside MCCB s lit
E’ 1s Iit

D 1s lit

LED [F] s
B 1s it

Control Power Applied

Main Power Applied

Base Current Interrupted

Current Conducting
(Normal Operation)

P Side Overtravel
N Side Overtravel

7-segment

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.

Driving a motor to lower objects
(with no counterweight)

Example:

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

6 7 2 Load Inertia (J)

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

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

For details, contact your YASKAWA representative

6.7 3 High Voltage Line

If the supply voltage is 400/440 V, the voltage
must be dropped, three-phase 400/440 V to

single-phase 200 V or 100 V by using a power
transformer, Table 6.15 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 is a power transistor in the
main circuit. When these transistors are

switched, the effect of:—:or%(switching noise)
may sometimes occur depending on the wiring or

grounding method.

The SERVOPACK incorporates CPU. This re-
quires wiring and treatment to prevent noise in-
terference. To reduce switching noise as much
as possible, the recommended method of wiring
and grounding is shown in Fig. 6.14.
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6 8 1 Notse Treatment (Cont'd)

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

When the motor is at the machine, side and
grounded through the frame, Cf—:‘l— 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

* SERVOI'ACK 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.

@of Servopack. (Terminal @ of SERVOPACK
should be directly grounded.)
A==
200vVAC ! it t R l
OR 2LF TYPE v 4 sM )i
100VAC " CACR-PR 1 X /
S h N S G
35 2 14 - —
’ o'c'a‘m ]P b 13 2N ' -
MORE Case it ¢ K H @ i
4
1CN H l ) ,
l - OPERATING RELAY L Q .
H SEQUENCE . 3s ggxz
T T < USER SIGNAL
GENERATING MORE
““““ - CIRCUIT
. i i {1
AVR 35 mm2
GROUND OR
MORE
[ 2mm2 OR MORE -
35mm2 / T
LEAD OF CASE -1
35mm2 OR MORE

_E> — Twisted cable
Notes
1 Use wires of 3 5mm2 or more for grounding to the case (preferably flat-woven

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

Fig 6 14 Grounding Method
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(2)

Noise filter installation

When noise filters are installed to prevent noise
from the power line, the block type must be

used.

in Table 6.14,

also needs noise filter.

NOTE

If the noise filter connection 1s wrong, the

effect decreases greatly.

Observing

The recommended noise filter is shown
The power supply to peripherals

the

precautions, carefully connect them as shown in
Figs. 6.15 to 6.18.

Table 6 14 Recommended Noise Filter

l SERVOPACK . Recommended Noise Filter*
Class Type CACR- Noise Filter| Type | Specifications
Sow o
(0.07HP) PRASAC3{IR
100W Single-phase
PROTAC3{IR LF-205A]| 200VAC class,
(0.13HP) 5A
200W -
(0.27HP) PRO2AC3iR| Good
200V 300W o } - Single-phase
PRO3AC3:R LF-210 |200VAC class,
(0.40HP) 10A
S00W Single-phase
PROSAC3 IR LF-215 |200VAC class,
(0.67HP) 154
700W Single-phase
PRO7AC3{IR LF-220 |200VAC class,
(0.93HP)
20A
50W 1
(0.07HP) PRASACHL IR Single-phase
LF-205A] 200VAC class,
SA
100W -
(0.13HP) PROTACA4IIR
Poor
200W i Single-phase
100V (0.27HP) PRO2ACHI:R E :_4, LF-210 igOAVAC class,
300W Single-phase
PRO3ACHIIR LF-215 |200VAC class,
(0.40HP)
15A
S00W Single-phase
PROSACH4TIR LF-220 |200VAC class,
(0.67HP) 20A

* Made by Tokin Corp.
If noise filter is required, request
representative.

your Yaskawa

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

(b)

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

POOR

V4
SEPARATE CIRCUITS

Fig 6.15

POOR
Fig 6 16

l
- =

SHIELDED
GROUND

80X
POOR

CAN BE

THE GROUND LEAD
NEAR
THE INPUT LINE

GOOD

Do not bundle the ground lead with the filter
output line or other signal lines or run them
in the same duct.

GOOD

THick ™|
AND
SHORT

*Equipment
Fig 6.17

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

' CONTROL PANEL
Wil

furea]
*

|
—€E
.-—g !
J_ mBASE —J
= L _ -
80X
*Equpment
Fig 6 18
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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 6.15).

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 15 Power Supply Capacity and
MCCB or Fuse Capacity

. .

Closs | Outpur | SERVOPRSK | Do sy | ot
W(HP) kVA A
50(0.07) | PRASAC3. IR 0.3 5
100(0.13) | PROTAC3.IR 0.5 5
J00v  |20000.27) | PRO2AC3IIR 0.75 5
300(0.40) | PRO3AC3! IR 1.0 7
500(0.67) | PROSAC3C IR 1.4 11
700(0.93) | PROZAC3{iR 2.0 15
50(0.07) | PRASACH/ R 0.3 5
100(0.13) | PROTACHLIR 0.5 5
100V |200(0.27) | PRO2AC4I IR 0.75 | 8
300(0.40) | PRO3ACHIIR .o | 11
500(0.67) | PROSAC4IIR 1.4 15

* Values at rated load.
t Interruption characteristics at 25°C - 200% 2 s or more.
700% 0.01 s 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 and
of connector 2CN for the PG. In this
case, change of motor and PG connection is not
required. For forward reference, frequency
dividing output from segrvorack forwards B-
phase.

H

2CN-1 (0 V OF PG)

SHORTED
2CN-7 (DIR)

Fig 6 19

6 9 2 Speed and Torque Measurement

When an instrument 1s connected to measure
speed and torque, make the connection as
shown 1n Fig. 6.20, using a DC ammeter of +1mA
(both swing) load at full-scale voltage.

TORQUE !

METEH@ L ICN\ 15 TOROUE MONITOR
T <

TACHO-

uers«@ ICN 16 ﬂst’een MONITOR
] 1en7
v Fig 6 20 Speed and Torque

GO\
(I Measurement

* Torque monitor output(1CN-9): #*3,0V *10%/
100% torque
+ Speed monitor output(1CN-10): +2,0V *5%/
1000 r/mmn
- Instrument: Ammeter of +1 mA (both swing)
load at full-scale voltage.
Use ammeter of DCF-6 or
DCF-12N by Toyo Instrument or
equivalent.
When an R Series motor (rated
speed: 3000 r/mm) is used, and
speeds are to be measured up to the
maximum speed (4500 r/mm) 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 1s
used, execute the following timing for signals
ON and OFF. The magnetic holding brake 1s
released by current conduction.

ON
MAGNETIC HOLDING _OFF [BRAKE RELEASED| OFF
BRAKE 02s* :

10110025 H
ey :
INPUT '

0

SPEED REFERENCE —i-—’__‘—

ON

1
SERVO ON oFF t | i T oFF
[}

t

*Input speed reference after waiting 0 1 to 0 2 second after
the brake 1elease 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 refay After Servo ON signal 1s tumed on
the motor will enter servo lock status after approx 30 ms

Fig 6 21 Magnetic Holding Brake ON-OFF Timing
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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

Vi
¥

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°C to +60°C
Humidity: 20% to 80% RH (non-condensing)
(4) Load coupling

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

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

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

(@ Measure the gap between the straight
edge and coupling halves at four equi-
distant ponts of the coupling  The
each reading should not exceed
003 mm

@ Algn the shafts

Om the gap b the coupling
faces at four equidistant points around
the coupling nm with thickness gage
The maximum vanation between any
two readings should not exceed
003mm

Fig 7 2 Algnment 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.)

7 2.2 SERVOPACK
(1) Installation

The SERVOPACK type CACR-PR{ I IAC is rack-
mounted type.

(2) Location
+ When installed in a panel:

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

- When installed near a heat source:

Keep the temperature around SERVOPACK below
55°C.

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

Avoid locations where corrosive gases exist as
it may cause extensive damage over long use.
Especially vulnerable are switching operation
of contactors and relays.
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7 2 2 SERVOPACK (Cont'd)

+ Unfavorable atmospheric conditions:

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

(3) Mounting Direction

Mount the SERVOPACK unit vertically on the wall
with main terminals being at the bottom to take
advantage of natural air convection (Fig. 7.5).
Install it with setscrews tightened at four
mounting holes in the unit base.

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 capacty. The cable size is
calculated so that a bundle of three cables can
bear the rated current at an ambient tempera-

WALL

VENTILATION

Fig 7 5 Mounting Direction

ture of 40°C. Table 7.3 lists the type of
cables.
Table 7 1 Rated Current
p31 8 Rated Current (Effective Current)
External Terminal 200 V Class 100 V Class
Symbot \ IPRASAC3|PRO1AC3{PR0O2AC3|PRO3AC3|PROSAC3|PRO7AC3|PRASACH|PRO1ACY|PRO2ACH|PRO3ACA|PROSACY
Main Ceircuit Power input ® @ 1.3 2.5 4.4 6.5 10.4 15.0 2.6 4.5 8.0 11.0 15.0
On  [Motor Connection 0@ 0.7 1.0 2.0 2.7 3.6 5.7 1.2 1.7 2.9 3.6 5.5
Control Power Input ® ® 0.5
Control 1/0 Signal Connector| 1CN 100 mA DC max.
(L)lt:e PG Signal Connector 2CN 100 mA DC max. (500 mA DC for power hne only)
Ground = -
Table 7 2 Recommended Cable Size of SERVOPACK
e Cable Size* mm?
External Terminal 200 V Class 100 V Class
Symbol PRASACSlPROIAC3|PR02AC3 PR03AC31PR05AC3|PR07AC3 PRASAC“JPROI ACY PROZAC'IIPR(BAC'IJPROSACH
Main Circuit Power Input ® @ HIV 1.25 or more HIV 2.0 or more HIV 1.25 HIV 2.0 or more
On HIV 2.0
Line | Motor Connection O0® HIV 1.25 or more |or more
Control Power Input ® ® HIV 1.25 or more
: Two-core twisted shielded cable
Control {/O Signal Connector| 1CN : Core must be 0.2 mm? or more
off : Tin-plated soft-copper twisted cable
Line PG Signal Connector 2CN - Finished cable dimension. 16 dia or less fcr ICN, 11 dia or less for 2CN
Ground = HIV 1.25 or more
Note: These cable size are

at emviromental temperature 40°C.
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Table 7 3 Cable

Allowable Conductor
Temperature °C

Vinyl Cable (PVC) —_

Type of Cable

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

1 For main circuits use cables of 600 V or more

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

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

7.3 2 Wiring Precautions

The following precautions should be taken for
wiring.

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

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

(2) For ground line, cable should be as heavy
as possible to provide class 3 ground (ground
resistance 100Q or less). Make sure to ground
at one point. If the motor and machine are
insulated, ground the motor.

(3) To prevent malfunction due to noise, take

the following precautions:

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

* Make sure to mount a surge absorbing circuit

into the relay, electromagnetic contact, and
solenoid coils.
* Run the power line and signal line, holding

the distance to 30 cm or more; do not run
them in the same duct or in a bundle.

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

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

(4) Corrective Action for Radio Frequency Interference

(R.F.1)

SERVOPACK is not provided with protected from
radio frequency interference. If the controller
1s 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.

7 3 3 Power Loss

The power loss of SERVOPACK is shown in Table
7.4. The values are calculated under the fol-
lowing conditions.

«Jr =10 X Ju
* Repetitive duty of N = 0 =~ 4000 r/muin is 5%.

Table 7 4 Power Loss at Rated Output

Ctas Ot | SR o, T e
(HP) CACR-PR | *APC W ' W lf;:vm w
“,?g,, ASAC3TIR | 0.7 | 20 - 50
(o'.o,%) 01AC3{iR { 1.0 | 25 - 55
(02.0207) 02AC3{IR | 2.0 | 30 6 66
oY (oh0y | O3ACIIR | 2.7 [ 35 | 6 7
(067 | SAC3IR | 3.6 | s 6 9
(003 | O7ACIIR | 5.7 [ 50 [ 15 | 30 | 95
032, | asacuim | 1z |20 | - 50
033 | ACcIR [ 17 [ 25 | 6 o1
100V (02_"2"7) 02Ac4R | 2.9 | 40 6 76
(on0) | O3ACHIR | 3.6 [ 50 | 6 86
(:.(:;07) 05ACH{ R | 5.5 | 45 15 90

* The regenerative resistor causes power loss when the
motor is decelerated. These values show allowable
maximum value of mean power loss. Where the motor
is run at duty cycle exeeding these values, the
regenerative resistor should be installed separately
from SERVOPACK
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8. DIMENSIONS

8.1 SERVOMOTOR DIMENSIONS in mm (inches)

If the capacity is the same, the dimensions are
the same even if the voltage or pulse specifica-
tions differ (100 vV, 200 V, 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.

(1) Standard (with key, straight shaft)

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

« TYPES USAREM-A5{"}{"12K,-01{i{ 12K
ENCODER LEAD
LENGTH 350(13 78)
: AWG22 x 3 CORE ~-q-
AWG26 x 6 TWISTED MOTORLEAD SCALE 172 BT ¥
SCALE 1/2~ L LENGTH 350 (13 78) o
= L 30018 AWG20 X 4 CORE e 1
© 39(1 54), LM [3(012) B 1 I
2 Jasifislorsy | (708 TIA T 8
~ ThH 6(024) %sl2] 62(024)DIA a
i T g 3 S|
M‘Ei {055), %ﬁ‘% plP3elal 1
= HOT @
@ e < = o~
<5 b
-- - 23 o
803 o 3
J . 25 ©
o, 2
62(244) — 1 .
g%: (0071) _!_/_E'%%@J' 4 5(0 2)DIA ‘;{»
) iiga i
= (0118) Type L W v | Aperox Mass
USAREM kg (ib)
| 1315 | 1015 | 625 10
AS T 22K 15181 { @00 | 2 a6) 22
s 149 | 119 | 80 13
01 232K 1 587) | 69 | 315) 29
« TYPES USAREM-02{ i i2K, -03{ :7"i2K
| - L - —
o w 0(118
195 [36(154) LM 3
Qllz 315, g(031) [[012)
Pl T — = (124)
S TR <15 —
( A ’ T =] ;_-%; o R T
— i I < L18% el A
4_;. D cauton 3| £ AN 55l
£l ¢ WLE g
-ﬁ/ .2 = .‘. <zt ., 14 <« 2 4 0oy
Tlop~ - T 2
S = {05s) 3 &
-~ Aol e
| ~, < - <<
o= < —8|«8
© 1 @ J lf] e E(;'_‘E
- 1 ei;og
] gg
s1E ' o]
l 1459
5 |
2 3(0118)
S — 46(024)D1A
[Te]
b — =
__, 5(0197) T n
I St hufiily ype ox M:
usaRem | L | LLo [ Lm | AR eSS
.~ 1ok ]| 1965 | 1265 | 875 20
02: ™ 2k 616) | (498) | (344) {4 4)
.~ o | 1805 | 1508 [ 1118 26
03 2K (711) | (593) | (439 57
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* TYPE USAREM-05A; ;2K

120'472)

. 209 5(8 25)
1695(667) 40(157
,_39_115(0451119(4 67) [3(012)
195(0 77)[(isa) | 335(1 32) 10
| 3_% w (040) E-::—q,u 4
5 = e E )
H 1 o4 "
CAUTION = {,}‘,,L——J.S%' EM ~ '--4‘3
e S o . o704
° g7 £3 120.L (472
< I S
rad = o efeg | N
e 3 02; el £
g% - \ [? g = E: {alss \'50\1
| = H4=3" B3 ToRRIS-
— =
-
g * 5
= = —30118) Lz
® e _1 4-9(0 35)D1A
g ==
a1 Js0197)
Approx Mass 44 kg (9 7 1b)
* TYPE USAEM -07Ci: 2K
232.5(9.15) ;
192 5(7.58) :l
39 11.50 45) 1425 s9) |310 |2|| 2
5%
19 5|1 341 133.5(1.32) LO(o.ao)"
(0.77 < é‘ . .
w = i) \
am i —_ 2 = oo | S—;"
( *‘*k% ithn g 3 g 3 &
rLJ c | Ll w e D
8 LY Ll ‘g H : (4 72}
of o 1 ] 5 :
I f i z ¥
S EE 4] 25| .3 .
8 b (0 98) s = NX| F
3 s Y 3
S = S
J' = _ o s 4
PLATE & 4-90 35) Dua
3 (0 197)
(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.
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8.1 SERVOMOTOR DIMENSIONS in mm (inches)

(Cont'd)

SCALE-1/2

ENCODER LEAD

LENGTH: 350(13.78}

AWG 22 x 3-CORE

AWG 26 x6-TWISTED

31(1.22) 34.5(1.36)

CAUTION
PLATE

......

350:2J
(13.78%1 97}

" MOTOR LEAD
10.12)(AwG 20x6 CORE)[

LENGTH 35050

(13

SCALE: 1/

A

L
o 30(1.18)
39(1 54) M 3
_{11o.43) Wi’ e l—
CLAMPED fo 20
MOTOR LEAD
AUTION ) NAME
B - - PLATE
9 ]
Lae)
d ]
re d J
a
wn
Iy 4 ]_f

BUILT-IN HOLDING
MAGNETIC BRAKE

/

3(0 118) =

- TYPES USAREM-02{ ;[ i2KB, -03{ i{ i2KB

90 VDC POWER SUPPLY
Dimensions Magnetic Brake
Type Inertia Static Friction Voltage m;x
USAREM-| L | LL | LM | Type ( "9"“2"”;3) Torque 1 yn €| ug go)
o0z+1n+ X109 | N-m {0z * in)
A~ kg | 1645 | 1345 | G55 4
(6 48) { (5 30) | (3 76) | MSB/ 0098 0 588 90 (3 09)
o ™ KB 182 152 13 f)O-ﬁYN (0 733) (833) 1.7
Lo (7 17) | (5 99) | (4 45) (3 75)
L
TN ., 30[(118)
LM [ 3 012)
MLI 8(031)
AN
fDAal :
Ly
S
:1
4
* ||
BUILT IN HOLDING /
MAGNETIC BRAKE 30118 46(024)0ia
90VDC POWER SUPPLY -
5
ol Alfso197)
[Te)
Dimensions Magnetic Brake Approx
Type Inertia Static Friction Voltage| Mass
USAREM-f L | LL | LM |Type| kg-mex10-* Torque  ['yr®| kg o)
(oz -1« $2x107% { N -m {0z )
o xs| 9% I 16a | 1% 27
o (764) | (646)](492) MSB/ 019 1 961 90 _(§£5)_
. 218 | 188 | 149 [0 20YN (273) 278 33
B . KB | (558) | (740) |(587) | @) (128)
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- TYPES USAREM-05A ;| ‘2KB

. _2475(9174)
2075(817) __400157)
39 115(045) 157(618) |3
195((1 {)4) 715(281), ?12)
o7y T 3"__ T ~]7Ko40) T
o , & e =
N < u\
?? l' i % i 1 1
_ S LOJ ol Gy
S E 11gr| < s ; H
g + 315_ 2 s romEm Ll
23l = 3|z :
28l ] 5 48 Iz a
gl (098 |§1 oo 215 72 _
3 R “ig N
—11- = = E S =5 =
Sk Z|8 &
S L
BUILT-IN HOLDING
MAGNETIC BRAKE 8} 4-9(0 35)DIA
90VDC POWER SUPPLY 30118y
;
JI!5(0197)
Magnetic Brake |
Type Inertia Static Friction [, Aﬁpmx
USAREM-| Type | kg-m2x10-* Torque 3&9'* o
(0z-1n+52x10™% | N - m (0z + 1n) kg (1b)
05A; 2kB | Ms/ 0.48 2942 0 |55
07C; ;2KB | 90-30YN (6 83) (417) (12 16)
« TYPE USAREM-07C "~} 2KB
270 5(10.65) .
1
230.5(9.07) 40(1 57)
39 11-5(0.45) 1g0(7,01) 3(0 12}
19.5 [(1-54) 191.5(2.81) |
(0.77) 1 (05"-4%
AN - - :,|:_. AN
u’%—___. - >, 'u_,, [ S,
(O 2= YR
T A 2
: { CAUTION : =J-,__“3 w -
q= ) PLATE gl . £ ] | ksl = <
‘ i © 4 38|/ = = 2
A § i~ S - Cl_g
) JT 25 5 8%
o| & (0.98) o< ©
| ~—i Ccl D o -
3 =128 R
;S._ = & 3':; ;—D:
|— - -
Wz 1 [ /
' [3¢0.118)
CAUT ION BUILT-IN HOLDING by 4-9(0.35) DIA
PLATE MAGNETIC BRAKE ot = >
90VDC POWER SUPPLY = ['s0 1979
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8. 1 SERVOMOTOR DIMENSIONS in mm (inches)
(Cont'd)

(3) Shaft Externsion of Straight Shaft

—ee -

« TYPE USAREM-AS: ;i ;2 to-07C". }i_. 2(without brake)

« TYPE USAREM-A5{"}12B t0 -07C _: 2B(with brake)

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

(4) Shaft Extension of Straight Shaft with
Oilseal

« TYPE USAREM-A5::12S10-07C:}2S (without brake)
« TYPE USAREM-AS5:i2SBto -07C:.: 2SB (with brake)

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

LR
3(0118)
L LR MO«as)
w | 3(0118) LE
&l B lle
ak 2
=Y AN
H_{~
3=
A
Without Brake With Brake R s 8 Without With
Type USAREM | Type USAREM Bake Soke JR|LE U | s L8 Oiseal”
-~ - o m ym
A5 32 A5 ¥ 128 8 _Sun 50 2 . USAREM | USAREM
0173712 01i ¥ 128 30 031 Bome) | (197 Sopue AS F 125 | AS'I 1258 % |45 8 am | 505w |
- - y— 1
02 * 32 021128 IRLY 1 Gon 70 90 0173228 [017E32S8 | 30 | 45 {0981 77031 Sope)| (197 _Seee)
03 32 03"} 12B (0851 Qo) | (2756 o ) 02 1125 0233258 [(118018]] 35 | g0 14 35, 70 S0 -
05A. .2 05A: .2B 40 16 2o, 110 Qgas 03 13125 {03 1258 (142012361 (0551 )| {2756 g0z
07C ;2 07C28 | (157 | (06299 o) | (4331 o) 05A .25 |05A. 2sB| 40 [25 |50 | 7 16 oon [ 110 Q00 | gionn
07C . 25 {07C 2SB |1 57[(0 10111 9711287} (06299 _$p00)] {4331 _20d '

* Nippon Oil Seal Industry Co  Ltd

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

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

* TYPES CACR-PRASAC3I_} R, -PROTAC3{ IR (200V)
*TYPE CACR-PRASAC4:..:R (100V)

= b

000000000000 000000000000000

(D000 e ORI -

10-M4 SCREW L
TERMINALS -
4-6(0.24)DIA CONNECTOR
MTGC HOLES iCN* MR-50RMA
4‘:.::*7% f 4
o - i I
g .'.:Jr 2
2e il :
al 8 -~ &
0 o~
z
£
z -
s | & |
I
A\ a /
2.5 so e NAME PLATE
(0.49) (1.97) 45 | (0.06) 250 (9.84)
75 *0 CONNECTOR {1.77)
-t ‘0 2CN* MR-20RMA
(2'95 -o.ozs)
- TYPES CACR-PRO2AC3{} R, -PRO3AC3{ ;R (200V)
« TYPES CACR-PRO1AC4 R, -PRO2AC4 ;R (100V)
AN A AN A A A AR AN
JRl00000000D  Conmuonoaaonon
i i
-« OO0 Oonoooodaaaonn «
10-M4 SCREW — .
TERMINALS
4-6 (0.24) DIA
MTG HOLES CONNECTOR
/ /1c;«* MR-50RMA
s ¥ 4 l
® [V W ~ ; r?f G
e SRR 2
o8 E 5
HE 8 gl -
vie [l —_
NI
—le Q i =
- L I . —C o |
¢ /= % - I -
.
12.5] { 75 (2.95) ._[_L.G NAME PLATE
(0.49) us _| (0.06) 250 (9.84)
0 ERZ] —
100 _y CONNECTOR
+ 2CN* MR-
(3'9" -3.039)
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(3elall of
ountain Part

:1; @-&g N

235 ,(9.25) | (0.20)

DIMENSION

225 (8.85) ’ 5

(l
-
OPENINGC

50 '
(0.20)]"

4 TAPPED HOLES
FOR M4 SCREWS

*Made by Honda Tushin Co Ltd

Connector Attachments
Symbol | Manutacturer | Receptacle Type | Case Type
1CN Honda MR SOF MR 50L
Tsushin
2CN Co Lud MR 20F MR 20L
(Detall of =)
Mounting Part «
- ndS
NN
1 Zz —~ -—
L o8 8
= QJggs e
I ’ la 3+ N
[] IO~ o
[l T a ~
wis
75 (2.95) a3

4 TAPPED HOLES
FOR M4 SCREWS

*Made by Honda Tushin Co Ltd

Connector Attachments
Symbol {Manufacturer | Receptacie Type | Case Type
1CN Honda MR 50F MR S0L
Tsushun
2CN Co L MR 20F MR 20L




8.2 SERVOPACK DIMENSIONS in mm (inches)

(Cont'd)

« TYPE CACR-PROSACS
« TYPE CACR-PRO3AC4

10-M4 SCREW
TERMINALS

'R (200V)
R (100V)

4-6 (0.24) DIA/ CONNECTOR
MTG HOLES ICN“' MR-50RMA

4‘::“."* _hi
e | S
o
g z "_‘-i
a |
R : 3 I? g
o
T g3 il o
vi g §
ol © N
Yé é
— = i
" ‘H__
4 4 C:E; T
|
MOUNT ING P1TCH
2 sl L + 660 61 NAME PLATE
! ]
(0 49 ‘m"—;? 45 250(9.84)
(3 94+ ) 11.77)
3080 connecTOR
2CN* MR-20RMA
- TYPE CACR-PRO7AC3: IR (200V)
- TYPE CACR-PRO5AC4: IR (100V)
HEAT SINK

11-M4 SCREW
4-6 (0 24) DIA TERMINALS
MTG HOLES
V7.5 135(5.31, 1
(083 [ , [ 100(3.94) CONNECTOR
] 32 »‘AIoummc P}TCH ICN* MR-SORMA
Fg——é' Servopack A4 i
200V MAIN
@ @
S | Q000 (000 oo
= ° &
8 (B 1 40|00 Q00 (o
<z T .f‘L
3 ::. . g u .| .
ERa (00
N 0000 | 00
= U c
z v 8 R
3 VIR 2cn o ”[]
O i
] N
— 4 = $ 1 640 06) NAME PLATE
: 9‘ 45 — 250(9 84)
o (v 77)
CONNECTOR

2CN* MR-20RMA
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220(8.66)

Detail of =y
Mounting Part =
TR =
] z— Lond
L ivogl
- Ve N
§J553 2
r |°-22 w
1 1IC= | ™
‘. T Q o~
{ {
N d-\\\\\ RN A —
“la
75 (2 95) 3'

4 TAPPED HOLES
FOR M4 SCREWS

* Made by Honda Tushin Co Ltd

Connector Attachments
Symbol | Manufacturer | Receptacle Type | Case Tvpe
1CN Honda MR 50F MR SCL
Tsushin
2CN Co Lwg MR 20F MR 20L
Detail of ) )
Mountl:\g Part, - :-
RS 1T =
t z - -
L_ sz o4l &
- TV n
A Q‘: J zz el 2
r ) la 8] w
1 (Lo Y]
H ad=) ~
“l2
100 (3.94) py

(

4 TAPPED HOLES
FOR M4 SCREWS

* Maoe by Honda Tushin Co Ltd

Connector Attachments _
Symbo! | Manutacturer | Receptacle Type | Case Type
1CN Honda MR SOF MR 50L

— Tsusnin
2CN Co Lo MR 20F MR 20L_ )




8.3 PERIPHERAL EQUIPMENT in mm (inches) - Internal circuit for 100 VAC

Power Supply for Brake

According to the motor, select 100V/200V power SURGE OIODE

SUPPRESOR BRIDGE
supply for brake. (Blue) O—

) (Red)

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

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

DC SIDF

1 (Rrake side)

SURGE
SUPPRLSOR

50¢1 9691

l_ 6 e (Whne)é?— —I-—l—b (Black)
81

o

— 4 —
— ¢ @\ ———
S ~ « Internal circuit for 200 VAC
2 X0 118IDIA
MTG HOLES

2 55(0 217)DIA FACING
401571 DEEP

R

;_—Y i ? | oXe|
/ 2509684
-—— LEAD —_—

20
10787
-~
-<

o)

-3
z

AC SIDE ! . DC SIDE
SURGE (Brake side)
SUPPRESOR
{White) 2 _ (Black)
+ Lead length: each 500 mm (19.69 inches) - - i
Nate  Close or open the brake power supply circuit on either AC or
« Lead color: DC side. Normally, operate on AC side (safer than DC side).

If 1t 1s operated on DC side, be sure to mount the surge suppressor
near the brake coil, because the brake coil may be damaged by surge

AC Input Sde | Brake voltage.
100V | 200V | Sde

Blue | Yellow | Red
White | White | Black

+ Maximum ambient temperature: 60°C
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9. TEST RUN

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

9.1 CHECK ITEMS BEFORE TEST RUN

911 SERVOMOTOR

Before test run, check the following If the test run 1s
performed after long storage, see par.11 Inspection
and Maintenance

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

« Bolts and nuts are not loose.

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

9 1 2 SERVOPACK

* Setting switches are correctly set to satisfy
the specifications for the applicable 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
1% or 100 to 115V ‘109,

* The speed reference should be 0 V.

9.2 TEST RUN PROCEDURES
9 2 1 Preparation of Operation

During test run, loads should not be applied to

the SERVOMOTOR. If it is necessary to start with
the driven machine connected to the motor,

confirm that the driven system has been ready
for emergency stop at any time.

* Power ON

After checking items in Par. 9.1, turn on the
power supply. When the power on sequence is
correct, according to Par. 6.1, the power is
turned on by depressing the POWER pushbutton.

- When the power is correctly supplied, the
following green [LED]s light: [-.] and
MAIN].

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

9 2 2 Operation

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

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

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

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

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

* The motor is stopped by cutting the reference
pulse.

587 276

Fig 9 1 Motor Forward Running

9 2 3 Inspection during Test Run

The following items should be checked during
the test run.

* Unusual vibration
* Abnormal noise
* Excessive temperature rise

If any abnormality 1s found, take corrective
actions according to Par 12. At a test operation, the
load and machine may not fit well at first and result
in ovreload
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10. ADJUSTMENT

10. 1 SETTINGS AT THE TIME OF DELIVERY
The SERVOPACK has been factory—ad]ustcd as follows:

Table 10 1 Standard Adjustment and Setting Specifications

Applicable SERVOMOTOR SERVOPACK Adlust:ng Saecuficationspmse
Tii,‘:v%?gg- Type E?\F:::)'::I:::' CE::::\’P‘ Reference Re;zrl‘se:ce Sse‘::ﬁ\(; Fi(:q:lzrl\scey M:l(t;l- Res‘o’:;:tuon Otﬁ:)/ut Ctsj:‘?':ﬂ
USAREM-{pulses/ A Mode Frequency e/min Dividing plier Motor dfmin Setting
rev kpps Ratio Revolution A (Arms)
PRASAC3ER | ASCE2 | 1500 75 1500 10
PRASAC3FR | ASCF2 | 1000 o7 60 1000 2.1
PROIAC3ER | o1ce2 | 1500 o 75 1500 w0
PROIAC3FR | 01CF2 | 1000 ) 60 1000 (2.8)
PRO2ACIER | 02cE2 | 1500 75 1500 6.1
PRO2AC3FR | 02CF2 | 1000 20 60 1000 6.1
PRO3AC3ER | 03ce2 | 1500 75 1500 ‘ Lo
PRO3AC3FR | 03CF2 | 1000 27 60 1000 (7.8)
PROSAC3ER | 05CE2 | 1500 75 1500 T
PROSAC3FR | 05CF2 | 1000 36 Sign 60 1000 (10.6)
PRO7AC3ER | 07CE2 | 1500 pu;se 75 1500 16.3
5.7 train, 3000 xl xl 2v/000| 283
PROTAC3FR | 07CF2 | 1000 (Voltage 60 1000
PRASACYER | ASDE2 | 1500 :‘i;\‘;]) 75 1500 o1
PRASACUFR | ASDF2 | 1000 'z 60 1000 (3.6)
PROIACYER | 01DE2 | 1500 75 1500 | a1
PROIACUFR | 01DF2 | 1000 7 60 1000 .0
PRO2ACHER | 02DE2 | 1500 ) 75 1500 12.0 B
PRO2ACUFR | 020F2 | 1000 - 60 1000 (8.5)
PRO3ACYER | 03DE2 | 1500 75 1500 15.0
PRO3ACSFR | 030F2 | 1000 36 60 1000 (10.6)
PROSACUER | 05DE2 | 1500 75 1500 16.3
PROSACUFR | 05DF2 | 1000 >3 60 1000 (23.0)

* Effective value.
Notes .
1. At the factory, the SERVOPACKS are preset and adjusted as shown in [].

2. The pulse resolution per rotation of the motor shaft processed 1n the SERVOPACK is calculated as follows:
Pulse resolution. = P;\;—M
P: Number of optical encoder pulses/rev
N: Dividing ratio
M: Multiplhcation factor (1, 2, or 4)
The following relation 1s also observed.
Reference pulse frequency (pps)

= Motor zgeed (rfmu pulse resolution

3. The PG pulse output from the sgrvoprack 1s the number of pulses generated from the optical encoder multiplied by the
PG dividing ratio.
SERVOPACK PG output pulses = P/N
(per rotation of motor)
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10.1 SETTINGS AT THE TIME OF DELIVERY (Cont'd)
Table 10 2 Standard Factory-adjusted Switch Settings

SERVOPACK
Class | Rated Daeut| e swi sw2 sw3
50 (0.07) PRASAC3ER 12345678
100 (0.13) | PROTAC3IER 12345678 12345678 DSOS
200 | 500 (0.67) PRO5SAC3ER olo doHoo Ologlc:HO]Ob
700 (0.93) PRO7AC3ER 0O[0j0|0|0j0l0I10 0O|0|0|0OI0|0]0[0 12345678
200 (0.27) PRO2AC3ER X _jﬁo
300 (0.40) PRO3AC3ER
50 (0.07) PRASACHER 1234561
300 (0.40) PRO3ACHER 12345678 12345678 o (ngg]g
100 500 (0.67) PROSACHER OQOOOOOlg ojojojaiofo[c|o T iiors
100 (0.13) [ PROTACHER 1 e e ojoiGlolofofd
200 (0.27) PRO2ACHER S
50 (0.07) PRASAC3FR 12345678
100 (0.13) PROIAC3FR 12345678 12345678 ,:*h Gloldlo)
200 500 (0.67) PRO5AC3FR Oglolgolg o) olo ‘;QQIQIO
700 (0.93) PROTAC3FR olojofolelofojo olojoloidlojolo 12345678
200 (0.27) PRO2AC3FR
300 (0.40) PRO3AC3FR 1910
50 (0.07) PRASACUFR lJz 345678
300 (0.40) PRO3ACHFR 12345678 12345678 e ‘Lf,,?,kf
100 | 500 (0.67) | PROSACHFR olololololélofo o%olgilplololo - —
100 (0.13) | PROIACHFR 00[010|9191°1° oldooloisiolo LEaanere
200 (0.27) PRO2ACUFR S e
SERVOPACK
Ciass | Rated Dutput|  Tybe SW9 SELT SEL2
50 (0.07) PRASAC3ER
100 (0.13) PROTAC3ER 12345678
200 (0.27) | PRO2AC3ER Slololololoblo L23 1.2.3
200 | 399 (0.40) | PROIAC3ER o]o]oo ololofo ofoo]
500 (0.67) PROSAC3ER
700 (0.93) PRO7AC3ER
50 (0.07) PRASACLER
100 (0.13) PROTACHER 12345678 123
100 | 200 (0.27) | PRO2ACHER O[901919101019 op 3]
300 (0.40) PRO3ACHER 9 A
500 (0.67) PROSACHER
50 (0.07) PRASAC3FR
100 (0.13) PROTAC3FR
200 (0.27) PRO2AC3FR R o 123 123
200 oojojoiojololo S
300 (0.40) PRO3AC3FR ol oldlolololold of6 0]
500 (0.67) PROSAC3FR
700 (0.93) PRO7AC3FR
50 (0.07) PRASACUFR
100 (0.13) PROTACUFR 12345678 123 123
100 | 200 (0.27) PRO2ACHFR olojojolojo
300 (0.40) | PRO3ACUFR A D bt o o o o @@
500 (0.67) PROSACHFR
. Short-circuited ' Open
Note: See Table 10.7 for other functions.
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Table 10 3 Standard

Factory-adjusted Setting of Rotary Switch

SW5 SW4 SwW7 SWé Sw8
SERVOPACK [Kp) -GAIN
Class Rated Output Type Position Speed integration Current
v W (HP) CACR- Loop Gain Loop Gain Constant Limit -
50 (0.07) PRASAC3( IR
6 4 4
100 (0.13) PRO1AC3[ IR
200 (0.27) PR0O2AC3C IR
200
300 (0.40) PRO3AC3 IR
2 3 8
500 (0.67) PROSAC3]
0
700 (0.93) PRO7AC3[IR F (Frequency dividing
ratio = 1/1)
50 (0.07) PRASACH{ IR 6 4 4
100 (0.13) PRO1ACHIIR
100 200 (0.27) PRO2ACH4[ IR 2 3 8
300 (0.40) PRO3ACH4[ IR
500 (0.67) PROSACH] IR

Notes

1. The table above shows approximate scale of rotary switch.

{Example)
- SW4 to SW7
1 indicates scale 4.
c@m
o)

2. The digital switches other than listed in the table above are provided for the SERVOPACK

indicates scale 8.

digital switches except 1n exceptional cases as they have been preset at the factory.

10. 2 CHARACTERISTICS AT THE TIME OF DELIVERY

The SERVOPACK has been adjusted prior to

shipping as follows.

(a) Speed reference input and servomotor

speed ratio (Fig. 10.1)

+ No load
- Continuous pulses

SPEED (r/min)

+3000 ---~--~

s 0

1CN-

1CN- @) : "L"
REFERENCE PULSE
FREQUENCY (kpps)

3000

75

Fig 10. 1 Reference Input Frequency

and Motor Speed Characteristics

. Load Jo = JM
«Noloadt» =3 X &

: “Hll
REFERENCE PULSE
FREQUENCY (kpps)
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T5kpps

[

o]

“H”

Do not tamper with these

(b) Start-stop response characteristics

Il

———— 3000 r/min

/NS N

12

“L"

TIME

Fig 10 2 Start-stop Response Characteristics



10.3 READJUSTMENT

The SERVOPACK has been adjusted at the factory
to obtain optimum characteristics, and no
further adjustment is required. If adjustment
is required depending on the use, readjust the
SERVOPACK referring to Par.10.4.

10.4 ADJUSTMENT PROCEDURES

Fig. 10.3 shows the arrangement of rotar
switches, potentiometers, and terminals for
checking waveforms; Table 10.4 shows
potentiometer adjustment; and Table 10.5 hsts
check terminals and functions.

Yy

Adjust the potentiometers,
waveform of the check terminal
tamper with them unnecessarily.)

observmg the
s. (Do not

MONITOR TERMINALS
VR7 D [] VR6
—O sws
—T10 D VRS
o
7-SEGMENT
LED ’
CN3
= 9
[ | Q
g ™3
wy 1
= SELll
Q
> T0 Elg
1CN &
Lé_l 8
Q
b
(o]
i
TM4
SWs D T T0 8 C
swi [&]— [J 70 3] swi
swr e swe
SW6 [CUR/BIAS 3" T0 8] sW3
= sws
TM2
1
TO
20N
s 'l‘Mll
SEL2
1
T0 g
8

Fig 10 3 Printed Circuit Board Type CACR-PRCA: : RCA
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10.4 ADJUSTMENT PROCEDURES (Cont'd)
Table 10 5 Check Terminal Functions

Equipment Signal Description

Symbol Name
PA Phase A pulse input. " Waveform at motor forward running.
| Thase A p wput. S g
P . .
P: PG t ::ase_: rc\lrcrse m]:ut PA l l l I [ —L
npu ase pulse 1nput. [ .
N PB l I l I l I
*PB signal Phase B reverse 1nput. PCt l.___l
TM™1 PC Phase C pulse input.
* Two-phase pulse with 90° phase diff .
*PC Phase C reverse input. —— t One :eneragon per motor gu-nmg.l erence
- Not used. Synchronizing with PA,

PGSV |Optical encoder (PG) power supply voltage: +5V,

PU Phase U pulse input from pole sensor. * Waveform at motor forward running.
*PU |(Phase U
PU | 1 | 1
PV Phase V pulse 1input from pole sensor. i
PV | 1 1
*PV Phase V reverse input.

reverse 1nput.

PW Phase W pulse input from pole sensor. PW[ 1 I E| [

*PW [Phase W reverse input.

—_——— e — —_

DIR  |Monitoring of setting for motor running direction switching.

PGOV |Optical encoder (PG) power supply voltage: 0V (PG, common terminal of signal from pole sensor)

200V class 100V class
Servopack type A5 01 02 03 05 AS 01 02 03

Vref |Phase V current reference Qldg;]tlat;: (V/A) 0.39]0.52|1.05|1.44|1.96 [0.67]0.92 |1.57 |1.96

Uref |Phase U current reference

VTG |Motor speed monitoring: #+2.0VDC +10%/100r/mm
Vref |Motor torque monitoring: +3.0VDC £10%/100% torque

l:wn—&umu‘l:uwamuam:uudm\lamaww—eﬂwmmawu—

T™3
200V class 100V class
] —
fu  |Phase U current momitor |5 orack type | A5 [ 1 | 02 | 03 joslo7] A5 | o1 | 67 To3]os
Monitor
Iv Phase V current monitor Voltage (V/A) 0.8 0.4 0.2 0.8 | 0.4 0.2
SG Signal 0V
PULS |Reference pulse input "PULS" (Connector 1CN-21) monitoring*
SIGN |Reference pulse input "SIGN" (Connector 1CN-22) monitoring*
INH  |Reference pulse inhibit input "INH" (Connector 1CN-13) monitoring
CL Error counter clear signal "CL" (Connector 1CN-23) monitoring _ oL
Thay AUXA |Auxihary reference pulse input "AUX-A" (1CN-11) monitoring t
AUXB |Ausxihary reference pulse input "Aux-B" (1CN-12) monitoringt
SG Signal 0V
+16V  [Control power *16V (16.1V*+01V)
+15V  |Control power +15V (15%)
PG5V |Optical encoder (PG) power +5V (5.25V & 50mV)
TM101 Tt T

+5V  |Control power +5V (#5%)
-15V  |Control power -15V (%5%)

Signal 0V

[rmio2]

w|--en\:eam
7]
(9]

Oalm |For observation of TM102-1.

See the next page for the notes of this table.
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* "PULSE" and "SIGN"
pulse form.
(1) sign + pulse

t Two-phase pulse with

differs from the setting of reference

(2) Two-phase difference.
90° phase difference.

Notes

1. The check terminals allow oscilloscope connection for
measurment.

2. The waveform of TM3, TM4 and TM101 are measured

normally by TM3 , TM4 ®, and TMI101 (signal 0V)

are connected with respectively, TM2 (PG power
supply: 0 V) and TM3 ®, TM4 ® and TM101
(sxgnal 0 V) are connected with impedance.

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

check terminal i1s for use only by the

manufacturer. Do not make any measurment with it.

Estimation of position loop gain (Kp)

For stepping input of reference pulses, the
approximate value is obtained from the
following formula. Motor, controller and
machine specifications are shown in Table
10.6.

Table 10 6 Specifications of Motor,
SERVOPACK and Machine

Motor SERVOPACK Machine

Torque at
Motor Shaft
(Tv)

Load Ineatia
at Motor 2
Shaft (GD"L )

N.m

Rated Speed
(Ib <1n)

(N)

Starting
Current (Ip)

>

r/min

kg - mz2
(1b - m2;

Rated Motor
Torque (Ty)

N-m
(fb-in)

Adyust Ip
according

to machine
specifications.

A —

Rotoi- fnertia

kg-m2
(GD4%) (ib-in?)

Rated Motor
Current (la)

(a) Motor starting time
_ (Ju +J,; ) XN

ta =10.48 x I/l X Ty - T, (s)
(b) Position loop gain

Kr =24,
(c) No. of lag pulses in error counter

£ = If(;:l {Pulses)

fin . Reference pulse frequency (pps)

10. 5 ROTARY SWITCH ADJUSTMENT

Digital switches should be adjusted with
servomotor and driven machine combined.

(1 ICUR/BIAS'

By setting of SWi- @ and (®, either Current

limit, Bias or Feedforward compensation 1s
selected.
Current Bias Feedforward
Limit Compensation
Sswi @ @) X e O
@10 [ X| O X
(Q: Short-aircuited X : Open
(a) Current limit .... Check terminal: TM3-5
and -6
The maximum current of the Servopack is
adjusted.
(b) Bias setling .... Check terminal: Monitor

vTG]

The motor must not vibrate or oscillate.

The bias is used according to the load
conditions to shorten the positioning time.
This is used to shorten the positioning time
when Kp cannot be increased (Fig. 10.4).

v
REFERENCE PULSES

REFERENCE IN
SERVOPACK

VOLTAGE

o+
\MOTOR SPEED‘

* Amount for 0 to 450 ¢mincan be set. ¥hen the frequency dividing
ratio 1s 1/1 ard multiplication factor 1s 1, 450 r/min (s
11.25 kpps equrvalent at PG = 1500 pulses/rev. (setting value:
Table 10.4)

Fig 10 4 Bias Setting
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10. 5 ROTARY SWITCH ADJUSTMENT (Cont'd)

(c) Feedforward compensation

The positioning time 1s shortened by differential
calculation of the reference pulse and adding it
to the reference pulse. The variable
feedforward compensation 1s 0 to 100%.

If the load 1s small, i1t may cause overshoot
or undershoot. Do not use this setting if
overshoot and undershoot are to be avoided.

VOLTAGE

REFERENCE PULSES

REFERENCE IN
SERVOPACK

01
\MOTOR SPEED{

Fig 10 5 Feed Forward Compensation

t

(2)

Check locations — Motor movement (the motor
should not cause vibration
or oscillation.)

Adjust [I-GAIN| of the speed loop. When

speed deviations are applied in steps, the
proportional gain becomes equal to the integral
gain after this integral time constant.

(Integral time constant):

The sum of the proportional gain and the
integral gain is the total gain. The output by

the total gain 1s proportional to the current
reference.

SPEED ‘
DEVIATION
[
I
ouTPUT I :& N :P ‘
BY Pl GAIN 1
i Pl
t
ouTPUT '
BY TOTAL—— 1 t
GAIN t 1
—
INTEGRAL TIME CONSTANT
Note If the integral ime 1s shortened oscillation occurs It s

recommended not to change the condtion (10 ms or more) preset
at the factory

Fig 10 6 Integral Gain

(3) [E] (Speed loop gain):

Check terminal — Monitor (the motor
should not cause vibration or
oscillation.)

Adjust the loop gain of the speed loop.
Assuming the speed deviation to be ¢ , the
relationship between the speed loop gain and
the integral gain is defined by the following
formula which becomes proportional to the
current reference:

Kv

€
€p+ S T—l;dl]

Ti: Integral time constant

NOTE

If the rigidity of the mechanical system is poor,
Kv cannot be increased. If Kv is increased, _
oscillation occurs. Adjust the Kv when the CL
1s turned on and the position error counter is
cleared to 0, then the effect of the position
loop gain Kp can be removed.

(4) IKp (Position loop gain):

Check terminal — Monitor (the motor
should not cause overshoot,
undershoot, or oscillation.)

Adjust the loop gain of the position loop,
after the speed loop has been adjusted. Input
the maximum pulse frequency while observing
the speed monitoring f/V output with an
oscilloscope. The optimum Kp value is at the
point and undershoot disappear.

If a relatively high Kp value is needed
while overshoot and undershoot are undesirable,
then gradually speed up and slow down the
pulse frequency (Fig. 10.8).

f/V VOLTAGE
REFERENCE PULSES

SERVOPACK
Kp DOWN

UNDERSHOOT

OVERSHOOT

EXCESSIVE INCREASE
POSITIONING LOOP GAIN

{/V VOLTAGE
OPTIMUM GAIN (Kp)

0 ﬁssrmf/—

t
{/V VOLTAGE

! 0
SERVOPACK% \/_
Kp Up

EXCESSIVE DECREASE
POSITIONING LOOP GAIN

Note If Kp s increased 100 much the overshoot and/or under-
shoot becomes too large It may even oscillate without commands

Fig 10 7 Positioning Loop Gan
Adjustment
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D Accel/decel speed control is performed on
the reference pulse train input, and the mode
is set at lamp input.

fin [pps] fin [pps]
I R s
t t
Note: The value of the

of t, calculated in Table
tsi2 ta

@ When 1t is currently lamp
the accel/decel time.

fin (pps] "l

fin [pps] @

input, prolong

2

‘-l:* -—f—f__
t 1 t

t

accel/decel time ts. rust exceed the value

10.6 (a).

Fig 10 8 Speed Up and Slow Down of Reference Pulse

10.6 SWITCH SETTING
The si1x switches ( . '
,

Sw3] ,
’ ) and hexadecimal digital switch
have the following functions:

Table 10 7 Switch Setting and Functions

t2

[J: Standard factory-adjusted switch setting
O: Short-circurted
X : Open
(a) Setting and Functions
Switch | Pin
Name | No. Functions
! Output Multi- | O xl X <1 O 2 X x4
2 plier setting O 0O = X
3 OT(in 1CN) O DB operation X No DB operation
mode
4 Function of O > e O
dighal Sicn |2 Current
s @) > O X
6 Kv setting O Standard value x Standard value x4
7 > O x
Kp setting O x1.0 x0.5 x0.25 x0.125
8 O O X X
(b) @ Setting and Functions
Switch | Pin
Name | No. Functions
! X O O X
— SIGN Phase O Phase Phase ccw
Reference
2 pulse form [ O | + O |a+sB, O |a+s, X A+ B, O +
PULS ——  x1 x2 x4 cw
3 O O X O X
n Spare pin | O - X -
sw2
5 Data D, O |D =1 X| D=5
6 Data D, Positioning completion width setting O|D =1 X1IDi =09
J\
7 Data D:. =(%‘| Du)xDa O D: =2 X | D: =0
8 Data D O|bs =4 X | D=0
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10.6 SWITCH SETTING (Cont'd)

(c) Setting and Functions

Switch Pin Funct
Name No. ctions
! ®)
8P-SIN
Motor setting User disable
2 O 3000 r/min
3 PG pulse QO {1500 pulses/rev X [1000 pulses/rev
4* | Phase compensation| O [20° X {100
Sw3
5 Mode switch O [Provided (200%) X [Not provided
Overflow alarm
6 processing switch O |Alarm X Servo alarm
7 Monitor switching | O |TRQ-M X |User disable
8 CL operation time Special % Normal
setting O (1.5 ms or more) (20 us or more)

* Standard factory-adjusted switc
200 V (Type USAREM-AS,
200 V (Type USAREM-02, -03)-100 V (Type USAREM-01,

Xz

h setting varies according to the motor type.
-01,-05,~07) <100 V (Type USAREM-AS5, -03,-05)

-2)

(d) Setting and Functions

Switch Pin .
Name No. Functions
! O Test mode X -
Test mode 1 (User use prohibit) Normal operation
2 O P X
3 EMF compensation | O 20% X 5%
Speed control
Swo Test mode 2 O ogeratxon* Y |Normal operation
Not used X
6 Not used X
7 Not used X
8 Reserved O

* Used for checking of motor speed without position loop at test run. Operates at speed set by SwW7 [I-GAIN|.

Motor Speed Setting with Short-circuited Sw9- ®

lI'GAINl Scalling 0 1 2 3 4. 5 6 7 8 9 A B C D E F
Motor Speed (r/mim) 0 64 32 16 8 4 2 0 0 2 4 8 16 32 64 0
Motor Running Direction | Stop CwW Stop CCw Stop
(e) Setting and Functlions
[6]: Short-aircuited [¢J: Open
* Standard factory-adjusted switch setting
SJ':.:,? Contents Setting Function
Ref 1se input
eference pulse 1npu 3
SEL1 and voltage level T3 +5V level TTL, Line driver
setting [eToJo1* +12V, Open collector
Logic of reference 1 2 3
SEL2 pulse mnput and "L" active
positive/negative 1 2 3
logic selection [0cJoJol "H" active
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(f) SW8 (digital switch) Setting and Functions

[1: Standard factory adjusted switch setting

SW8
A B C D E F
Setting 0 1 2 3 4 5 6 7 8 9
Frequency)
Dividing | 1/1 | 1/2 | 1/3 1174 | 1/5}11/6 |1/10|1/12|1/15{1/20]1/30| 2/3 |2/ | — - —
Ratio

10. 7 ALTERATION OF INTERNAL SWITCHES

The setting of the internal switches of systems
where Model CACR-PR{IACIIR is applied must be
changed.

Change the setting of the switches
according to the order shown in Fig. 10.9.

<Switch setting order>

Select the voltage level of
the reference pulse, reference
sign, reference pulse signal,

11. INSPECTION AND MAINTENANCE
11.1 AC SERVOMOTOR

The AC SERVOMOTOR has no wearing parts(e.g.
brushes), so simple daily inspection is suffi-
cient. The inspection schedule for the motor is
shown in Table 11.1.

Do not disassemble the motor. If disassembly
1s necessary, contact your Yaskawa represent-
ative.

error counter clear signal. Table 11 1 Inspection Schedule for Motors
5 Vilz2 Vv
( / ) Inspection Item Frequency Inspection Operation
SEL1 Vibration Feel manually |If abnormal vibration or noise s
— Daily found, contact your Yaskawa
Select the logic level of Norise Aurally representative
reference pulse.
(Positive/negative logic) Exterior and As required Clean with dry cloth or compressed air
Cleaning
SEL2
Insulation Make sure that it 1s more than 10MQ2 by meas-
Select the status of the Resistance Yearly uring with a 500V megger after disconnecting
reference pulse. the motor from the controller
(Sign + pulse train) / -
_ - If worn or damaged, replace after disconnect-
.‘,3‘;’%,,;:“;35‘;51 e‘;"t,h Ot Seal Every 5000 hours g the motor from the driven machine
(CW + CCW pulse tran) Total Every 20,000 hours | contact your Yaskawa representative
Inspection or every 5-year

[swg ©@ @ @

PG pulse status (multiphcation)
A, B phase x (1, 2, 4) times

[sw] © @

Set dividing ratio of the PG

pulse
(hexadecimal

digital switch)

Set the width of positioning
completion signal (COIN)

@to@

Internal switch setting
completed.

Fig 10 9 Order of Switch Setting

11.2 SERVOPACK

High reliable semiconductor is used at the
SERVOPACK so that no special maintenance is
required. Remove dust and tighten screws
periodically.
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12. TROUBLESHOOTING GUIDE

12.1 AC SERVOMOTOR

WARNING

Remedies in [__] should be practiced
after turning off the power

Table 12 1 Troubleshooting Guide for AC SERVOMOTOR

Trouble

Cause

Corrective Action

Voltage below rated

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

Loose connection

Tighten connection

Motor does not

start

Wrong wiring

Correct

Overload

Reduce load or use a larger motor

Motor defective

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

Unstable operation

Wrong wiring

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

Excessive ambient

Reduce below 40 °C

Motor overheats

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

Motor loosely mounted

Tighten foundation bolts

Motor misatigned

Realign

Unusual noise

Coupling out of balance

Balance coupling

Noisy bearing

Check alignment, loading of bearing, lubrication and
contact your YASKAWA representative

Vibration of driven machine

Contact the machine manufacturer

_60_



12.2 SERVOPACK

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

LED | Detection Lighting Condition Probable Cause Corrective Action
Goes on when power 1s supphied to | * Defective control circuit board - Replace the SERVOPACK
the control circuit (1 PWB)
Goes on when power 1s supplhied to | * Defective current feedback - Insert the 3CN connector firmly
the main circuit and servo power 1s | circuit * Replace the SERVOPACK
turned on « Defective main circuit transistor
« MCCB does not trip module
IZI Over- Goes on when power 1s supplied to | « Defective motor grounding * Replace the motor
current the main circuit and servo power 1s | * Defective main circuit transistor | - Replace the SERVOPACK
turned on module
* MCCB trips
Goes on when power 1s supplied to | ° Defective main circuit transistor | * Replace the SERVOPACK
the main circuit module
Goes on when the motor 1s running | < Faulty internal elements * Replace the SERVOPACK
« Defective 1nternal elements
Goes on when power 1s supplied to | * Defective control circuit board * Replace the SERVOPACK
the control circuit (1PWB)
Circuit Goes on when power 1s supplied to | * Defective main circuit thyristor- | - Replace the SERVOPACK
protector | the mamn circuit diode module
tripped « MCCB trips « Check 1if there 1s disconnection
1n the wiring leads 1n SERVOPACK
« Check the conduction state on
connecting parts
Goes on when power 1s supplied to | * Defective control circuit board * Replace the SERVOPACK
Regener the control circuit (1 PWB)
ative Goes on approximate 0 5 to 1 second| * Defective regenerative transistor | - Replace the SERVOPACK
trouble after power 1s supplied to the main | - Regenerative resistor « Check and replace the regenera-
circuit disconnection tive resistor (Replace the
SERVOPACK )
« The reference pulse 1s input, but | * Wrong connection 1n motor « Correct the connection of the
the PG pulse 1s not returned » Wrong connection 1n optical motor Check the pulses of phases
encoder A,B,C, U, Vand W for lead
disconnection, short-circuit, no
power supply, faulty printed
circuit board Correct the con-
nections
« Control board (1 PWB or 2 PWB) | < Replace SERVOPACK
faulty
- High-speed operation resulting in | * Wrong connection 1n motor « Correct the motor connection
Overflow overflow « Wrong connection 1n optical Check the pulses of phases A, B,
encoder C, U, V, W for lead disconnection,
short-circuit, no power supply,
faulty PC board
Correct the connections
« Control board (1 PWB) faulty * Replace the SERVOPACK
« The operation 1s normal, but 1t - Faulty adjustment of theSERVOPACK.| * Increase the speed loop gain
overflows 1if long reference are - Load capacity too large « Check and correct the load (over-
given load, load 1nertia too high)
» Reference pulse frequency too * Speed-up or slow-down the
high command pulse
Goes on when the motor starts or « Load 1nertia (GD2) too large « Check the 1nertia of the machine
q Over- slows down with the value converted to the
[:I voltage motor shaft
* Defective regenerative circuit - Replace the SERVOPACK
When the reference 1s input, the - Motor connection error « Correct the motor connection
motor runs fast and. « Optical encoder connection error | « Check and correct pulses in )
Over- goes on phases A, B, C, U, V and W with
=1 | speed 2CN

e The reference 1nput voltage too

large

- Decrease the reference 1input
voltage
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12.2 SERVOPACKI(Cont'd)

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

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

goes on

error

phases A, B, C, U, Vand W
with 2CN
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12. 3 TROUBLESHOOTING

If a malfunction occurs, checking must be
started with the assumption that the failure was
caused by either erroneous operation or faulty
equipment. Condition of the digital control unit
1s easily checked using LEDs provided on the
check panel and I/O terminals. The following
charts show typical examples for trouble-
shooting.

12.3 2 Alarm Occurance at Power Input

Power 1nput occurs
an alarm

12 3 1 DC Power Supply

Faulty of control power voltage exceeding
following limits may cause overrunning of the
motor or inaccurate control. Voltage measured
at the following terminals in SERVOPACK should
not exceed the limits given below.

Main circuit voltage

(Power transformer primary side):

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

Control power voltage:
- For 200 VAC: 200 to 230 VAC, +10%, -15%
+ For 100 VAC: 100 to 115 VAC, +10%, -15%

Motor connection
correct ?

NO Check and correct
wiring *

PG connection
correct ?

Check and correct
wiring *

PG SIGNAL

PHASE CHECK

NO

PG phase relation
correct ?

as— LI Ly

Match the phase* i
Rotale the B¢ T™1-3
motor CCW ——t
{viewed from
the load
contiol) POLE SENSOR

Voltages
of 3 circuits and
control circuit meet
the rating ?

Check the power
supply *

PHASE CHECK

Servo-ON
signal OFF untid power
15 appled to the

NO

I .r
]
us —1 + T T TM21
L (I i
H -
R e — T TM2-3
| 1 1 LI} [
* ' 1 l‘—ﬁ )
Change the sequence 1 l L 4 L1 Tm2-5

wg

3 circuits ?

—_—

Reference pulse YES

stil §Upplied ?

Do not feed reference
pulse until power s
applied

Failure in unit circut
Replace the Servopack

*{f alarm does not go off, continue sequence
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12. 3 3 No Motor Rotates by Inputting Reference Pulse

Motor does not rotate

by inputting the
command Pulse

YES

Power
applied to contro!
termunals (§ and (U and mamn
circut terminals ®
and D7

LED

turned on?

YES

Pulse status and voitage
level OK?

YES

Motor type and PG
pulse OK?

YES

Clear and
reference block
signals reset ?

YES

Input signals

for FWD/RVS drive prohibit

correctly
processed ?

YES

Reference
pulses generated
from signal generation
circuit ?

YES

Signats fed to
nput signal check
terminal ?

YES

COIN signal
OFF or OVER signal
output ?

Alarm will occui
after motor rolates
momentarily 2

Alarm
circurt activated
when power IS
nput ?

Alarm wiil occur
as soon as power
15 applied

*|f alarm does not go off, continue sequence
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NO

Check AC
power circud ¥

NO

NO

Change switch
setting ¥

NO

NO

Change seguence *

NO

NO

Check command device*

NO

Check wiring *

NO

SERVOPACK failure *

Fadure of machine and servo

Check load side *

Refer to par 12 3 2



12 3 4 Poor Posttioning Accuracy

YES

Poor accuracy of
machine system *

Correct the machine system

for the following

« Slip

« Backlash

* Move amount of machine
per puise from PG

Poor positroning
accuracy

No of
nput reference
pulses correct ?

Correct reference

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

NO

No of
feedback pulses

puise generation
circud

Check again

checked ?

Feedback
pulse multiphcation

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

Change the setting

circuit checked 2 NO

SERVOPACK fallure
Replace the SERVOPACK

*If alarm does not go off, continue sequence

12 3 5 Examples of Troubleshooting for Defective Wiring or Parts

value *

Table 12 3 Example of Troubleshooting for Defective Wiang or Parts

Trouble

Check Items

What to do

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

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

* Replace the fuse if defective
* Correct wiring if wrong

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

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

* Correct the winng

* An overflow signal instantly
appears

* Reference pulse frequency

* Motor lock

* Load inertia

* PG feedback signal of phases A B and C

* Check that fin —-Motocspeed ) pe of
PG pulses

* Release the motor lock

* Recheck the mertia converted to the motor
shaft

* Correct the wiring
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12 3 6 Examples of Troubleshooting for Incomplete Adjustment

Table 12 4 Examples of Troubleshootings for Incomplete Adjustment

Trouble

Check Items

What to do

Servo performance is improper

Positioning loop gain too low

Increase positioning loop gain
if hunting, increase the speed loop

gain

(Even if hunting occurs by increasing
the speed loop gain positioning loop
gain cannot be increased

This 1s a imit of Servo performance )
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AC Servo Drives

R SERIES FOR POSITIONING CONTROL

SERVOMOTOR: TYPE USAREM_(WitIh Optical Encoder)
SERVOPACK : TYPE CACR-PR:_:R (Rack-mounted Type)

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

SEOUL OFFICE Seoul Center Bldg, 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, Taipel, Taiwan
Phone (02) 563-0010, -7732 Fax (02) 567-4677

YASKAWA ELECTRIC AMERICA, INC SUBSIDIARY

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

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

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

Phone (714) 828-9692 Telex (230) 678396 YASKAWAUS TSTN 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

Niederhochstadter Strage 73, 61476 Kronberg-Oberhochstadt, Germany

Phone (06173) 938-0 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-Sdo Paulo-SP, Brasit

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

YASKAWA

TSE-S800-2 7F
© Paated in Japan July 1993 89-243 07TA &
Due 10 ongong product modification/anprovement, data subject (o change without notice 588-123 587-276
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