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Yaskawa AC Servo Drives have been de-
veloped as basic mechatronics drives for
the most advanced FA and FMS, includ-
ing robots and machine tools. The exten-
sive servo manufacturing technology
accumulated through a half century of
servo drive applications has created and
nurtured a new phase of AC servo drives.

This manual covers AC servo drives
M, F, S and D series for speed control.
The AC Servo Drives consist primarily
of AC SERVOMOTORS and their
controllers, SERVOPACKS. The AC
SERVOMOTOR features a high power
rating for achieving quick response.
Custom LSI and hybrid ICs built in
SERVOPACK reduce the unit size and
simplify wiring. The additional feature
of a highly accurate pluse resolution
offers non-stop pulse flow.

For your mechatronics systems, the flexi-
ble combination of our AC SERVOMOTOR
and SERVOPACK achieves stable control
operation with high accuracy, quick re-
sponse control under any environmental
condition, and smooth, powerful operation
even at low-speed range. Some outstanding
features are as follows.

‘High accuracy and quick response
forspeed control

-Compact design and high reliability
-Light weight and high power
-Highly reliable protective functions

-Selectable drive to meet users’ require-
ments

on the front cover.

General Precautions

¢ Some drawings in this manual are shown with the protective cover or shields
removed, in order to describe the detail with more clarity. Make sure all covers
and shields are replaced before operating this product.

¢ This manual may be modified when necessary because of improvement of the
product, modification, or changes in specifications.
Such modification is made as a revision by renewing the manual No.

e To order a copy of this manual, if your copy has been damaged or lost, contact
your YASKAWA representative listed on the last page stating the manual No.

e YASKAWA is not responsible for accidents or damages due to any modification
of the product made by the user since that will void our guarantee.

M Series AC Servo Drives for Speed Control
— AC SERVOMOTORS and Their Controllers SERVOPACKS
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NOTES FOR SAFE OPERATION

Read this manual thoroughly before installation, operation, main-
tenance or inspection of the AC Servo Drives. In this manual, the
NOTES FOR SAFE OPERATION are classified as “WARNING’’ or
“CAUTION"".

AWARNING |

Indicates a potentially hazardous situation which, if not avoided, could
result in death or serious personal injury. '

/A\ CAUTION

Indicates a potentially hazardous situation which, if not avoided, may
result in minor or moderate personal injury and/or damage to the
equipment.

In some instances, items described in |A CAUTION| may also result

in a serious accident. In either case, follow these important items.




/A WARNING

(WIRING)

e Grounding must be in accordance with the national code and consistent with
sound local practices.
Failure to observe this warning may lead to electric shock or fire.

(OPERATION)

e Never touch any rotating motor parts during operation.
Failure to observe this warning may result in personal injury.

(INSPECTION AND MAINTENANCE)

e Be sure to turn OFF power before inspection or maintenance.
Otherwise, electric shock may result.

 Never open the panel cover while power is ON, and never turn ON power when
the panel cover is open.
Otherwise, electric shock may result.

e After turning OFF power, wait at least five minutes before servicing the product.
Otherwise, residual electric charges may result in electric shock.

/A CAUTION

(RECEIVING)

e Use the specified combination of SERVOMOTOR and SERVOPACK.
Failure to observe this caution may lead to fire or failure.

(INSTALLATION)

e Never use the equipment where it may be exposed to splashes of water,
corrosive or flammable gases, or near flammable materials.
Failure to observe this caution may lead to electric shock or fire.

(WIRING)

e Do not connect three-phase power supply to output terminals @ ) and W.
Failure to observe this caution may lead to personal injury or fire.

e Securely tighten screws on the power supply and motor output terminals.
Failure to observe this caution can result in a fire.




/A CAUTION

(OPERATION)

¢ To avoid inadvertent accidents, run the SERVOMOTOR only in test run (without
load).
Failure to observe this caution may result in personal injury.
* Before starting operation with a load connected, set up parameters suitable for
the machine.
Starting operation without setting up parameters may lead to overrun failure.
¢ Before starting operation with a load connected, make sure emergency—stop
procedures are in place.
Failure to observe this caution may result in personal injury.
¢ During operation, do not touch the heat sink.
Failure to observe this caution may result in burns.

(INSPECTION AND MAINTENANCE)

¢ Do not disassemble the SERVOMOTOR.

Failure to observe this caution may result in electrlc shock or personal injury.
¢ Never change wiring while power is ON.

Failure to observe thls caution may result in electric shock or personal injury.

& &
WARNING

b

BREOENDL D
4 May cause
&= ¥ . _electric shock
| BB~ 5 (Cistes
LCFEMALOLTTAL,
Don't touch the SERVOPACK
during power ON.
2B ARUTELEHLT|
. %fi(:'ﬂ") T-Fé Ly,
r . Disconnect all power and
wait 5 min. before servicing.

P 7-2BEBRLTT AL,
9 Use proper grounding
techniques.

Warning-Label and Grounding
Mark on SERVOPACK
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' 1. RATINGS AND SPECIFICATIONS
1.1 RATINGS AND SPECIFICATIONS OF M SERIES AC SERVOMOTORS

1.1.1 Ratings

Time Rating: Continuous Storage Temperature: -20 to +60°C

Insulation: Class F Ambient Humidity: 20% to 80% (non-condensing)
Isolation Voltage: 1500 VAC, one minute Vibration: 15 um or below

Insulation Resistance: 500 VDC, 10MQor more Finish in Munsell Notation: N1.5

Enclosure: Totally-enclosed, self-cooled: Excitation: Permanent magnet

totally-enclosed, externally fan-cooled for type
USAMKD-60MA2 (Equivalent to IP-65 exclusive
shaft opening) Drive Method: Direct drive

Mounting: Flange mounted

Ambient Temperature: 0 to +40°C

‘Table 1.1 'Ratings and Specifications of M Series AC SERVOMOTORS
tem Motor Type USAMLID- | 0313711 | 06173731 | 09B{732 | 12B{7i2 | 20BI712 | 30BIi2 | 44BLI2 | 60Bii2
Rated Output” e (83) <8:g) (?:g) (1 :g) (%(7)) ' (2:8) (45',3) (%.(c)))
Rated Torque* (,\llb o %é85§ ?5%8); ?%%? ¥ 1og) .(11 %g) (22%'3) (217‘29) (23)‘72 )
Continuous Max Torque* -~ g T %é%‘)" ?ég? E(;?%? Gow | God | oo 08 | s
Instantaneous Peak Torque® (Tbr:w) ng (11;51) (11%13 ) (22?1g) (‘:13%'(())) (g%Z) (%10'71) (;gg)
Rated Current* A 30 | 58 7.6 1.7 18.8 26 33 45
Rated Speed* r/min 1000
Instantaneous Max Speed* r/min 2000 1500
Torque Constant (,\Ilt;Tn//A/\A) 28953) (1993) (1 é;) (1990% (19951 (1%?2) <1 ﬁg)_ (: 53.2)
| Moment of nertiau(=6D¥4) (9 00", | (138, | 31%) | G2 (5??3) @12 | b | 2126 | @126
. Power Rate* KW/s 6.0 13.3 20.3 22.7 332 57.0 74.0 138
Inertia Time Constant ms 12.8 6.3 4.4 6.0 52 3.5 3.6 3.6
Inductive Time Constant ms 2.7 5.1 6.5 10.4 12.9 15.3 16.2 16.2
Insulation Class F

*Values when SERVOMOTOR is combined with SERVOPACK and the arma- 2. The power supply unit for brake has two types:

ture winding temperature is 20°C. Shown above are normal (TYP) values. *Type LPDE-1HO1 B9400876-2: Input 100VAC, Output 90VDC
Notes eType LPSE-2HO1 B9400876-1: Input 200VAC, Output 90VDC
1. £277%in type designation is determined by output pulses (pulses/rev) of op-  For details, see Par. 8.6 (3} on page 61.

tical encoder as follows:
eStandard: A (6000 pulses/rev)
eOptional: B (5000 pulses/rev), D {4000 pulses/rev)



1.1.2 Torque-Speed Characteristics
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1.2 RATINGS AND SPECIFICATIONS OF F SERIES AC SERVOMOTORS

1.2.1 Ratings

Time Rating: Continuous
Insulation: Class F

Isolation Voltage: 1500 VAC, one minute

Insulation Resistance: 500 VDC, 10M{or more

Enclosure: Totally-enclosed, self-cooled

(Equivalent.to IP-65 exclusive shaft opening)

Ambient Témperature: 0 to +40°C

Storage Temperature: -20 to +60°C

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

Finish in Munsell Notation: N1.5

Excit'ation: Permanent magnet

Mounting: Flange mounted

Drive Method: Direct drive

Table 1.2 Ratings and Specifications of F Series AC SERVOMOTORS

e Motor Type USAFED-| gor-i-31 | 0317371 | 06301 | 0907171 | 13CET2 | 20C12 | 30CTI2 | 44CCI2
Rated Output® mé) 96?25) (8:2) ?(5135) ?1‘.%;3 (1?) <;i§) éig) (é'.g)
Rated Torque* (TS i 83'.978) 1(1'97()5 ?.5_85‘)1 ?4%? &(37?1‘)1 (11 1)'25> A%{?) (22%3)
Continuous Max Torque* R‘b Tn) 1( 1%? %1 19? %2%‘;' ?5821)3 ?7%:); (11 105) (22%63 ) (?3?33 )
Instantaneous Peak Torque* (r\ljb ) %é%; ?é%? ??%? (11?3'5) (22%) (?3?5?) (i%) (26‘5/'52)
Rated Current* A 3.0 3.0 3.8 6.2 9.7 15 20 30
Rated Speed* r/min 1500
Instantaneous Max Speed* r/min éSOO
Torque Constant P Tn//AA) 52 ?6.732 ) ?7'?8 ?8?2% ?é?g ) 2 7?32> &0 { 9902;
i Moment'of Inertia Ju(=GD?4) :3;::2);118:3; (11'?2% 121'986) (1 2:8) (g?:g) égg) <gg:g) <s1)71.%) (112?3?7>
‘ Power Rate* kW/s 7.4 18.3 6.0 12 18.9 22.7 31.5 57.0
. Inertia Time Constant ms 3.9 2.5 10.9 6.0 4.4 59 5.2 3.7
ms 3.4 4.3 32 | s2 6.1 10.4 13.0 15.2

Class F

*Values when SERVOMOTOR is combined with SERVOPACK and the arma
ture winding temperature is 20°C. Shown above are normal (TYP) values

Inductive Time Constant . .
Insulation
Notes: :
1. L2773 in type designation is determined by output pulses (pulses/rev) of op-
tical encoder as follows:
eStandard: A (6000 pulses/rev)
*Optional: B (5000 pulses/rev}, D (4000 pulses/rev}

2. The power supply unit for brake has two types:
*Type LPDE-1HO1 B9400876-2: Input 100VAC, Output 90VDC
*Type LPSE-2HO1 B9400876-1: Input 200VAC, Output 90VDC

For details, see Par. 8.6 (3) on page 61.



1.2.2 Torque-Speed Characteristics
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1.3 RATINGS AND SPECIFICATIONS OF S SERIES AC SERVOMOTORS

1.3.1 Ratings
!
Time Rating: Continuous ' Storage Temperature: -20 to +60°C
Insulation: Class B (Types USASEM-02A{]2, Ambient Humidity: 20% to 80% (non-condensing)
S05AL12) Vibration: 15 bel
Class F (Types USASEM-08A{ 12, : pm or below
© -15A 1732, -30A11) . Finish in Munsell Notation: N1.5

Isolation Voltage: 1500 VAC, one minute Excitation: Permanent magnet
Insulation Resistance: 500 VDC, 10MQ or more Mounting: Flange mounted
Enclosure: Totally-enclosed, self-cooled Drive Method: Direct drive

(Equivalent to IP-44 exclusive shaft opening)
Ambient Temperature: 0 to +40°C

Table 1.3 Ratings and Specifications of S Series AC SERVOMOTORS

tem Motor Type USASEM- | goari2 | 03ATi2 | 05ATI2 | 0BACH 15AC11 | 30AH
S S N N
A
Continuous Max Torque™ (1,17, o | Go | iy | Gy | &s | e
s o Nr | 19 | B | @ | @ o |
Rated Current* A 2.1 3.0 4.2 53 10.4 19.9
Rated Speed* r/min 3000

Instantaneous Max Speed® r/min ‘ 4000

Torque Constant’ (r\ljb.Tn//lj\) (g.ﬁzg) (g:?cs)) (gigé) (91:%) (233) (gjgi)
Moment of Inertia’ Ju(=GD%/4) (951070 | 013, © 45 06 55 50 309
Power Rate* KW/s 18.5 18.9 28.9 21 74 167
Inertia Time Constant’ ms ' 1.8 2.2 1.8 1.9 07" 0.4
Inductive Time Constant’ ms 1.5 2.7 3.1 6.2 13 26
Insulation Ciass B Class F

*Values when SERVOMOTOR is combined with SERVOPACK and the armature winding temperature is
100°C. Shown are normal (TYP) values above.

*Values when SERVOMOTOR is combined with SERVOPACK and the armature winding temperature is 20°C,
Shown are normal (TYP) values above.

Notes:
1. £273 in type designation is determined by output pulses (pulses/rev) of optical encoder as follows:
AC SERVOMOTOR
Type USASEM- 02A, 03A, 05A 08A, 15A, 30A
Standard
(pulses/rev) E 1500 C 2500
Optional C 2500 E 1500
(pulses/rev) F 1000 F 1000

2. The power supply unit for brake has two types:

«Type LPDE-1HO1 B9400876-2: Input 100VAC, Output SOVDC
«Type LPSE-2HO1 B9400876-1: Input 200VAC, Output 90VDC

For details, see Par. 8.6 (3) on page 61.
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1.3.2 Torque-Speed Characteristics
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1.4 RATINGS AND SPECIFICATIONS OF D SERIES AC SERVOMOTORS
¥

1.4.1 Ratings

Time Rating: Continuous _
Insulation: Class F,
Isolation Voltage:
Insulation Resistance: : 500 VDC,

Enclosure:

(Equivalent to IP-65 exclusive shaft opening)
Ambinent Temperature: 0 to +40 C

Ambient Humidity:

1500 VAC, one minute
10MQ or more

Totally-enclosed, self-cooled

20% to 80% (non-condensing)

Storage Temperature: -20 to +60°C

Vibration:
Finish in Munsell Notation:
Excitation:

15 um or below

N1.5 .

Permanent magnet

Mounting: Flange mounted

Drive Method:

Direct drive

Holding Brake Provided

Table 1.4 Ratings and Specifications of D Series AC SERVOMOTORS

Motor Type USADED-|

[

item 05EIi2 10ELi2 15{7i2 22E712 37632 -
. kW 05 1.0 15 2.2 3.7
Rated Output (HP) 0.67) 1.3) 2.0 2.9) (5.0)
. N-m 2.35 4.81 7.16 105 17.7
Rated Torque (b -in) @21) (43) (63) (93) (156)
. . N-m 3.43 6.37 8.83 13.7 21.6
Continuous Max Torque (b i (30) (56) (78) (122) 191
. . N-m 8.24 16.9 25.1 36.8 61.8
Instantaneous Peak Torque* . . (73) (149) (222) (326) (547)
Rated Current* A 3.5 79 12.6 16.6 23.3
Rated Speed* r/min 2000
Instantaneous Peak Speed* r/min 2500
N-m/A 0.83 0.69 0.64 0.71 0.82
Torque Constant (Ib-in/A) (7.38) 6.07) (5.64) 6.25) (7.29
e kg-m2X10-4 21,13t 32, 24t 62, 59t 83, 80t 148,145%
Moment of nertia Ju=GD*/4) (p.in.52x10-9| (186,115 | (28.3.21.20) | (54.9.5220) | (735 70.80 | (151, 126.3)
2.7 7.3 8.2 13 21
*
Power Rate kW/s 4.4t 9.7t 8 6t 14t 20+
o 18 78 71 6.2 4.3
Inertia Time Constant ms 114 5.9t 6.8t 6.0t 4.0
Inductive Time Constant ms 4.4 6.9 9.4 11 15
Insulation Class F
Holding Poner supply vDC 90
Brake Static Friction 8.82 21.56
Torque N-mib-in) - (78) (191)
kg 17, 16t 19, 18t 30, 27t 32, 29t 39, 36*
Approx. Mass (Ib) (37.5,35.31) | (41.9,39.7D) | (66.2.59.5" | (70.6, 64" | (86.0 79.41)

*Values when SERVOMOTOR is combined with SERVOPACK and the arma-
ture winding temperature is 20°C. Shown above are normal {TYP) values.

tValues when holding brake is not provided.

Notes:

1. {_ T in type designation is determined by output pulses (pulses/rev) of opti-

cal encoder as

follows:

*Standard: A (6000 pulses/rev)

*Optional: B (5000 pulses/rev), D (4000 pulses/rev)

2. The power supply unit for brake has two types:
*Type LPDE-1HO1 B9400876-2: " Input 100VAC, Output 90VDC
*Type LPSE-2HO1 B9400876-1:

For details, see Par. 8.6 (3) on page 61.

15—

Input 200VAC, Output 90VDC



1.4.2 Torque-Speed Characteristics

« USADED-05E

« USADED-05E ‘
2500 2500
2000 2000 |
|
SPEED SPEED
[r/min] 1000 [r/min] 1000
0 200 40 60 80 0 75 5 7 T0
RMS TORQUE [lb-in] RMS TORQUE'[Nm]
« USADED-10E « USADED-10E
2500 2500
2000 2000
8 8
SPEED SPEED
[r/min] 1000 [r/min] 1000
0 20 80 120 160 0 10 5 20
RMS TORQUE [Ib-in] ‘ RMS TORQUE [N-m]
« USADED-15E « USADED-15E
2500 2500
2000 2000
B
SPEED SPEED
[r/min} 1000 {r/min] 1g00
0 60 120 180

240 0 16 24 32
RMS TORQUE [ib-in] RMS TORQUE [N-m]
« USADED-22E USADED-22E
2500 2500
2000 ) 2000
SPEED A% 8 SPEED B
[r/min] 1000 : [r/minl 4000
07700 200 300 _ 400 0
RMS TORQUE [fb-in]

0 20 30 20
RMS TORQUE [N-m]
« USADED-37E

« USADED-37E
2500 2500
2000 2000
SPEED B SPEED
[r/min] 1000 {r/min] 1000

0

300 450 600
RMS TORQUE [Ib-in]

20 40
RMS TORQUE [N-m}

A:  Continuous Duty Zone
B: Intermittent Duty Zone

A: Continuous Duty Zone
B: Intermittent Duty Zone




1.5 RATINGS AND SPECIFICATIONS OF SERVOPACK

Table 1. 5 Ratings and Specifications of SERVOPACK

SERVOPACK Type CACR- SRO3BB | SRO5BB | SRO7BB | SR10BB | SR15BB | SR20BB | SR30BB | SR44BB | SR60BB
Max Motor Output ey | (541 | 067 | 09 | (s | @on | 69 | a9 | @6 | &%
Applicable Optical Encoder A: 6000 pulses/rev (B: 5000 pulses/rev, D: 4000 pulses/rev)
Type USAMED- 030 - 06171} 09B{i2 12Bi2 | 20B{’i2 | 30Bi{2 | 44Bii2 |60B[ 2%
AC Output W 0.3 _ 0.6 0.9 12 | 20 3.0 4.4 6.0
SERVOMOTOR (HP) (0.4) {0.8) (1.2) (1.6) (2.7) {4.0) {5.9) {8.0)
" Rated Speed /min 1000
§ SERVOPACK Type CACR- |SR03BB1AM - SRO7BB1AM|SR10BB1AM{SR15BB1AM|SR20BB 1AM|SR30BB1AM|SR44BB1AM SR60BB1AM
= | Continuous Output— Arms | 3.0 - 5.8 7.6 11.7 | 18.8 | 26.0 | 330 | 450
Max Output Current Arms 7.3 - 13.9 16.6 28.0 42 .0 56.5 70.0 80.6
Allowable Load kgem2x 10-4 67.5 _ 121.5 183.5 334 550 715 1200 1200
Inertia Ju {Ibein-s2x 10-3) (60) (107.5) | (162.5) (296) (486) (633.5) (1063) (1063)
Applicable Optical Encoder A: 6000 pulses/rev (B: 5000 pulses/rev, D: 4000 pulses/rev)
Type USAFED- 0203731030151 0513031 - 091711 13C{J2 | 20Ci2 | 30CI12 | 44Cii2 -
AC Ouput KW [0.15] 03 0.45 _ 0.85 1.3 1.8 2.9 4.4 _
SERVOMOTOR (HP) |(0.21]10.4)| (0.6) (1.1) (1.7) (2.4) (3.9) (5.9)
@ Rated Speed r/min 1500
5:) SERVOPACK Type CACR- |SRO3BB1AF [SRO5BB1AF - SR10BB1AF {SR15BB1AF |SR20BB1AF |SR30BB 1AF {SR44BB 1AF -
- gﬁfr‘(;’r“;mus Outputarms |30(30]| 3.8 - 6.2 9.7 15.0 | 20.0 | 30.0 -

8 Max Output Current Arms 85185 110 - 17.0 27.6 42.0 56.5 77.0 -

6 Allowable Load kg-m2x10-4[ 6.5 | 10 67.5 _ 121.5 183.5 334 -550 715 _

(23 Inertia Ju (Ibeines2x 10-3)|(5.75) (9) (60) (107.5) | (162.5) (296) (486) (633.5)

E Applicable Optical Encoder C: 2500 pulses/rev(E: 1500 pulses/rev, F: 1000 pulses/rev)

% Type USASEM- 02A712103A32| OBALI2 - 08AL N 15AL1 - 30AT1 — -
AC Output kw 0.15( 0.3 0.46 _ 0.77 1.54 _ 3.08 _ _
SERVOMOTOR (HP)  1(0.2)](0.4)] (0.6) (1.0) (2.1 (4.1

8 Rated Speed r/min 3000
é SERVOPACK Type CACR- ?Egaﬂsl sro3ee1Es) SROSBB1ES - SR10BB1CS|SR15BB1CS - SR30BB1CS - -
@| Gontinuous Output g | 2.1 130 | 4.2 - 5.3 10.4 - 19.9 - -
urrent .
Max Output Current Arms 6.0 85 11.0 - 15.6 28.0 - 56.5 - -
Allowable Load kgm?x10-4]10.6512.55| 3.75 _ 14.25 16.5 _ 28.7 _ _
Inertia Jt {Ib+in-s2x 10-3|(0.55}|2.25)| (3.35) (12.65) | (14.4) (25.45)
Applicable Optical Encoder A: 6000 pulses/rev(B: 5000 pulses/rev, D: 4000 pulses/rev)
Type USADED- - OBE{12 - - 10E{32 | 15E(32 | 22E(2 | 37E{32 -
AC Output KW _ 0.5 _ B 1.0 1.5 2.2. 3.7 _
SERVOMOTOR (HP) (0.67) (1.39) | 2.0 | 29 | (5.0
gl Rated Speed r/min - 2000
g SERVOPACK Type CACR- - SRO5BB1AD - - SR15BB1AD | SR20BB1AD|SR30BB1AD | SR44BB1AD -
@ | fontinuous Output pmg - 3.5 - - 79 | 126 | 166 | 233 -
| Max Output Current Arms - 10.6 - - 25.2 40.7 54.0 76.7 -
Allowable Load kgem2x 10-4 _ 26.25 _ _ 40 77.5 103.75 188.75 _
Inertia Ju {Ibsines2x 10-3) (22.75) (35.75) | (68.38) | (92.25) | (163.75)




Table 1.5 Ratings and Specifications of SERVOPACK (Cont'd)

SERVOPACK Type CACR- | SRO3BB | SROSBB | SR07BB | SR1088B | SR1588 | SR208B | SR308B | SR44B8 | SR60BS
Power **| Main Circuit Three-phase 200 to 230 VAC *19% 50/60 Hz *2
Supply | Control Circuit Single-phase 200 to 230 VAC *12%, 50/60Hz
Control Method Transistorized PWM Control
g Feedback Optical encoder (A: 6000 pulses/rev, B: 5000 pulsesirev, C: 2500 pulses/rev, D: 4000 pulses/rev, E: 1500 pulses/rev, F: 1000 pulses/rev.)
g Ambient Temperature QO to B5°C *2
§ Storage Temperature —20°Cto +85°C
(% Ambi_er_wt and Storage 90% or less {(non-condensing)
% Humidity
@ Vibration/Shock O.S/ZG
Resistance
Mounting Structure Base mounted
Approx Mass '((lg) (%35) 335) (5 '353 (51 35) (51'35) (%15) (92'15) (;21) (;g)
Speed Contro! Range ** 1 : 3000
3 Load Regulation +0.03% or less at rated rimin, +0.015% or less at 1/3000 rated r/min
§ gz;i‘lja::n Vohtage Regula- +0.1% or less at rated r/min, £0.05% or less at 1/3000 rated r/min
5':" fomp. Regula- +0.5% or less at rated r/imin, £0.2%.or less at 1/3000 rated r/min
é Speed Joienge cference +6VDC at rated r/min (forward run at plus reference}
5 Reference| Input Impedance Approx 12kQ
@ Input *© Circuit Time Constant Approx 75pus
Auxiliary Reference Voltage +2 to £10VDC at rated r/min (forward run at plus reference)
.« | Reference | Input Impedance Approx 5to 7kQ
§ Input? Circuit Time Constant Approx 22 us
g Torque Limit Input £3VDC £10% at £100% torque
= gl\jgtp-ltw Reference Power +12 VDC +5%. 30mA
Input Signal Servo ON, P drive, F overtravel, R overtravel, external current limit
QOutput Signal Servo ready, TG ON, current limit, servo alarm, overload, MCCB trip
Positioning Signal Output 1/N time (N =1 to 64) of PG pulses or 2/N time (N = 2 to 64)
Protective Overvoltage, overload, overcurrent, overspeed, overrun, open phase detection, MCCB trip,
Function heatsink overheat, undervoltage, AD error, regeneration trouble, CPU error
Indication Power supply, reference input, alarm, status indications

Dynamic Brake

Built-in {(non-contact dynamic brake)

Regenerative Resistor

.. Separately
Built-in installed

Applicable Load Inertia *7

Up to 5 times motor inertia

Built-in Functions

Monitor Output

Torque monitor: 3.0V £ 10% at rated r/min
Speed monitor: 4.0V +5% at 1000r/min (M, F, Dseries), 2.0V +5% at 1000r/min (S series)

*1 AC SERVOMOTOR type USAMKD-60MA due to externally fan-cooled.

*2 Supply voltage should not exceed 230V +10% (253 V). If the volt-
age should exceed this value, a step down transformer is required.

* *¥3 When housed in a panel, the inside temperature must not exceed

ambient temperature range.

*4 In the speed control range, the lowest speed is defined as the
condition in which there is 100% load variation, but not stopped.

_]8_

*5Speed regulation is generally defined as follows:

No load speed — Rated speed
Rated speed

Speed regulation = X 100 (%)
Motor spéed may by changed by voitage variation or operational
amplifier drift due to temperature. The ratio of this speed change
to the rated speed represents the speed regulation due to voltage
or temperature change.

*®Used for application at rated reference voltage other than £ 6V.

*7 When load inertia JL {load GD?) exceeds applicabie range, be sure 1o
refer to 6.7.2, “’Load Inertia.””
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