AC SERVO DRIVES

M, F, S, D SERIES FOR SPEED CONTROL

SERVOMOTOR TYPES USAMED, USAFED, USASEM, USADED
SERVOPACK  TYPES CACR-SRL :BC (RACK-MOUNTED TYPE)

YASKAWA



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 applicailons 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.
AC Servo Drives consist primarily
of AC SERVOMOTORS and their
controllers, SERVOPACKS. The AC
SERVOMOQOTOR 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.
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For vour mechatronics systems, flexible
combination of our AC SERVOMOTOR and
SERVOPACK achieves stable control opera-
tion with high accuracy, quick response con-
trol under any environmental conditions,
and smooth, powerful operation even at low-
speed range. Some outstanding features are
as follows:

*High accuracy and quick response
for speed control

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

+Selectable drive to meet users’ require-
ments

M Series AC Servo Drives for Speed Control
— AC SERVOMOTORS and Their Controllers SERVOPACKS
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1. RATINGS AND SPECIFICATIONS
1.1 RATINGS AND SPECIFICATIONS OF M SERIES AC SERVOMOTORS

(1) Ratings

Time Rating: Continuous

Insulation: Class F

Isolation Voltage: 1500 VAC, one minute

Insulation Resistance: 300 VDC, 10MQ or more_'

Enclosure: Totaliv-enciosed, self-cooled
{Equivalent to IP-65 exclusive shaft opening)

Ambient Temperature: 0 to —40°C

Ambient Humidity: 20% to 80% {non-condensing)
Vibration: 15 #m or below . '
Finish in Munseli Notation: N1.5

Excitation: Permanent magnet

Mounting: Flange mounted

Drive Method: Direct drive

Table 1.1 Ratings and Specifications of M Series AC SERVOMOTORS

Motor Type | USAMED - USAMED | USAMED USAMED |USAMED | USAMED  USAMED
ltern 037 - -067F 1 | -09B_2  -12BIi2 | -20BC2 | -30BL72  -44Bi7R2
. kw 0.3 0.5 0.9 R T, :
Rated Output (HP) 08 0.8) (a0 1.7 20. 3.0 4.4
. N-m 2.54 5.68 8 62 15 10,1 2.4 41.9
Rated Torque (Ib*in) 5.3 GaBY. | 76.8) ) 70 (253) {373
. . N-m .94 5.88 8,87 1.8 216 32.3 46.1
Continuous Max Toraue™  (p.iny | 61y 23 | 84 Q% (e i @D 400)
. N'm 747 14.1 19.3 28.0 440 -1 837 a1.1
Instantaneous Peak Torque™ (jy.in) | @38 | €2 | (7 4z | @0 ! @6 | 810
Rated Current” A 36 : B8 7.6 1.7 8.8 - -4 33
Rated Speed* r/min ' : 1000 '
Ingstantaneous Max Speed’ r/min © 200G 1500
N-m./ Alrms) 1.01 4 ’ 1.02 .07 1.8 1.3
Torque Constant Ub-inArms)| @ | @2 | M ew | e | dem | i
Moment | {=GD®/4) kg-niX10"* 135 43 ! %7 58 10 143 240
of Inertia -
Ju Ib-in-s?Xx107* 12 218 R6 5B 97.6 27.2 213.4
Power Rating® kW. s £.0 13.3 20.3 2.7 3’2 57.0 74.0
Inertia Time Constant ms 12.8 6.3 ) 4.4 £.0 b2 25 3.6
Inductive Time Constant ms 2.7 5.1 1 5.5 10.4 12.9 15.3 16.2
Insulation Caess F

*Values when SERVOMOTOR is combined with SERVOPACK and the armature winding temperature is 20°C.

Values shown are normal (TYP} valuas.

Notes:
t. 7~ in type designation is determined by output pulses {P. 'R} of optical encoder as follows:
+Standard: A {6000 P.R;
*Opticnal: B (500¢ PR}, D {4000 PR}
2. The power supply unit for brake has tweo types:
-Type B9400876-2: Input 100 VAC, Qutput 8) VDC
«Type B9400876-1: Input 200 VAC, Output 0 VDC
For details, see Par. 8.3 {2}.



{2} Torgue-Speed Characteristics
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1.2 RATINGS AND SPECIFICATIONS OF F SERIES AC SERVOMOTORS

(1) Ratings

Time Rating: Continuous

Insulation: Class F -

Isolation Voltage: 1300 VAC, one minute
Insulation Resistance: 500 VDC. 10MQ or more

Enclosure: Totaliv-enclosed, self-cooied
{Equivalent to IP-65 exclusive shaft opening:

Ambient Temperature: 0 to +40°C

Ambient Humidity: 20% to 80% {non-condenzing}
Vibration: 15 #m or below

Finish in Munsell Notation: N1.5

Excitation: Permanent magnet

Mounting: Flange mounted

Drive Msthod: Direct drive

Table 1.2 Ratings and Specifications of F Series AC SERVOMOTORS

. Motor Type [USAFED USAFED|USAFED USAFED USAEED;USAEED USAFED USAFED
ltem T 0sTIT1 09T | 13C02 ¢ 2002 -30CT2  -44C2
. kW 045 : O©.85 ] o o,
Rated Qutput (HP) 0.8 : 12 1.3 '8 . 298 | 4.4
. N-m 284 ! 539 2.34 15 | 188 | 8.4
Rated Torque {Ib-in) & w8 ) a0 169 (252}
Continuous Max Torque® - N-m 2.4 E 5.8 8.83 1.8 i 226 I 373
a {Ib+in) (26} {52} 78) {104 200 | (330
. N'm §.92 18.2 24.7 3.0 54.1 75.2
Instantaneous Peak Torque™ (,.; o 0B | 21 | Gl | @ @
Rated Current” A 38 B2 0 97 15 20 Kl
Rated Speed” r./min 1500
Instantaneous Max Speed* r./min 2500
N-m/Al{rms) | 0.36 2.72 0.80 c.92 0.52 .82 0.98 -0z
Torque Constant dbeinsArms)| 32 | ®4 g0 | B2 | 82 G3 &7 06
Moment | (=GD?/4) kg-mfX10™* 1.3 7.08 135 243 3.7 8 110 143
of Inertia : :
Ju | lbein+s? X102 1.2 18 12 75 25 59.2 97.4 127
Power Rating® kW./s 7.4 8.3 6.3 12 12.9 27 | 318 7.0
Inertia Time Constant ms 39 zh 10.9 6.0 4.4 2 5.2 3.7
Inductive Time Constant ms 34 43 3.2 5.2 5.1 0.4 13.0 ih 2
Insulation ) Class ©

#V/alues when SERVOMOTOR is combined with SERVOPACK and the armaturs winding temperaturs is 20°C.
Values shown are normal (TYP} values.

Notes :
1. 7~ in type desighation is determined by output pulses {P.”R) of optical encoder as follows:
-Standard: A (6000 P R) '
-Optional: B {5000 P./R}), D {4000 P.”R;
2. The power supply unit for brake has two types:
=Typs B9400876-2: input 100 VAC, Output 9¢ VDC
-Type B9400876-1: Input 200 VAC, Output 90 VDC
For details, see Par. 8.3 (Z}.



2} Torque-Spesed Characteristics
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1.3 RATINGS AND SPECIFICATIONS OF S SERIES AC SERVOMOTORS

(1) Ratings

Time Rating: Contihuous

Insulation: Class B (Types USASEM-0ZA ™
1500 VAC, one minute
insulation Resistance: 500 VDC, I0MQ or more

lsoclation Voltags:

Enclosure: Totally-enclosed, self-cooled
{Equivalent to IP-44 exclusive shaft opening}
Ambient Temperaiure: 0 to —40°C

to 80%

15 «#m or below

Ambient Humidity: 20% {non-condensing}
Vibration: '
Finish in Munsell Notation: N1.5
Excitation: Permanent magnet
Mounting: Flange mounted

Drive Method: Direcct drive

2 to -03A° 12}

Table 1.3 Ratings and Specifications of $ Series AC SERVOMOTORS

Class F (Types USASEM-08A{ }

2 to -30Ai

Motor Type | USASEM [ USASEM USASEM USASEM | USASEM | USASEM
Itemn 02AT2 | 03ALR2  -05AI 2 -08AT1 [ -15AT | -30AIM
. kW 215 0.31 0.46 .77 " 54 208
Rated Output (HP} 0.2) ©.2; {0.61 g 2.1} 41
. N-m 9.45 0.58 1.47 2.45 4.0 g.81
Rated Torque (Ibein) 434 850 135 AT a3 (6.8
. . N-m 057 1.18 167 333 88 197
Continuous Max Torque (b-in) | -503 40.4) (14.8; 20 5 54.7; (108}
| beak ., N-m v 234 - 107 7.35 13.7 20.C
nstantaneous Peak Torque™ ()., 13 (26} (35 6} 165.0) 1129) (057
Rated Current® A 2.t 3.0 ) 5.3 10.4 19.9
Rated Speed™ r./min 3000
Instantaneous Max Speed™ r./min G20
N-m,~A{rms) 0.25 0.3 997 0.5 050 | 053
Torque Constant Ub-in/AYrms)| 121G (3.1; i3.28} {4 43) 443 | e
Moment {=GD?/4) kg-nfX10"* - 0.13 0.51 75 2.8 3%® | 574
of Inertia :
Ju ibein-s*X107° 0.1 0.45 .67 283 2.88 5.09
Power Rating* kW, s 18.5 18.9 8.9 Z2 74 ‘67
Inertia Time Constant' ms °8 27 1.8 19 1 a7 c.4
Inductive Time Constant' ms © 5 2.7 2 8.2 : 13 28
Insulation Class B Class F

*Valugs when SERVOMOTOR is combined with SERVOPACK
Values shown are normal {TY P} values.

t valuss when SERVOMOTOR is combined with SERVOPACK
Values shown are normal (TYP; values.

Notes:
4. " in types designation is determined by output pulses {P.'R)

and the armature winding temperatura is 100°C,

and the armature winding temperature 1s 20°C.

of optical encoder as follows:

AC SERVOMOTOR

Type USASEM- 02A, 03A, 05A 08A

Standard (P R} 1600 C 2600
. . . C 2600 E 1600

Optional {P/R; = 1005 = 100

2. The power supply unit for brake has two types:
-Type B9400876-2: Input 100 VAC, Output 9C VDC
-Type B9400876-1: Input 20C VAC, Input 90 VDC
For details. see Par. 8.3 {2}.

L;



(2) Torque-Speed Characteristics
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1.4 RATINGS AND SPECIFICATIONS OF D SERIES AC SERVOMOTORS

(1) Ratings

Time Rating: Continuous

Insulation: Class F

Isolation Voltage: 1500 VAC, one minute
Insulation Resistance: 500 VDC, 10MQ or more

Enclosure: Totally-enclosed, self-cooled )
{Equivalent to IP-63 exclusive shaft opening)

Ambient Temperature: 0 to +40°C
Ambient Humidity: 20% <o 80% {non-condensing’
Storage Temperature: —20 to +60°C
Vibration: 15 #m or below
Finish in Munse!l Notation: N1.5
Excitation: 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 USADED | USADED ' USADED. , USADE
Item -05ELR2 -10E_2 -15EL 2 -22E_2 -37E: 2
. 0.5 1. 5 2.2 3.7
Rated Output S (7 4% @0 2.9 5.0
. N-m 2.35. 48 7.15 10.5 17.7
Rated Torque (Ib-in) on a3 ©3) (93 '56)
. 3 ; 37 a9 : 37 .
Continuous Max Torgue” l(\:br_r;n} 3;6“ ?5%\ ?7‘8"1 ; (113‘.:,_'2"\. {2.916)
. z 50 5 : a1 a
Instantaneous Peak Torque®* (I\:br.r;n) 5/3-,:23 ,11?1'_5\' ,22"221 %%g (”VT“I
Rated Current® A 25 79 12.6 16.6 23.3
Rated Speed” r/min 2000
instantaneous Max Speed* r./min 500
N-m.A(rms) 0.83 : 0.69 0.84 0.7: (.82
Torgue Constant Ub-in/Arms)| 738 - B0 | ®mey | 6.5 {7.29)
'V;OImGr‘tt, (=GD2/4) kg-m X107 21, 13" 32, 4 62, 58" | 83, 80 148, 4b
o " = - o o PP E—
5 Ibein-s: X10~° 186, 115 . 282 21.2' | 540 527 735, 708" | '31. i28.3
b i b 2
Power Rating* kW.s 514 o S_, gg 1‘5{ %;
18 : 7 7 . P
Inertia Time Constant ms 1‘1‘ : 53. éé gg, 25’
Inductive Time Constant ms 4.4 £.9 9.4 | " b
Insulation . Class =
. Power Supply VDC 87
Holding - — - i
Brake Static Friction N-m 8.82 21.56
Torque (Ib-in) (78} (1913
A M kg 17. 187 ‘g, 8" 30, 27 32, X 36. 38°
pprox. Wass {Ib) 975, 35.3°) | {41.9, 30.7") (66.2. 53.5"} | {70.5, 84°) (86.C. 79.4";

*Values when SERVOMOTOR is combined with SERVOPACK and the armature winding temperature 1s 20°C.
Values shown are normal (TYP; wvalues. .

Notes :
L.~ in typs designation is determined by output pulses (PR} of optical encoder as follows:
-Standard: A (6000 PR}
-Optional: B (5000 P/R), D {4000 PR}
2. The powser supply unit for brake has two types:
*Type BY400876-2: Input 100 VAC, Ourput 9C VDC
*Type B9400876-i: Input 200 VAC, Output 90 VDC
For details, see Par. 8.3 (3}.



(2) Torque-Speed Characteristics

*TYPE USADED - 05E

A i
2300 '
. A )
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i ey 100, I :
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Y 28 5 75 g (N
! 1 s -
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*TYPE USADED-22E
2500
% i
2000 A
A B.
SPEED, X
{rimir:3 1005 -
& 3G 30 g (Nm)
' ' ' o)
o 108 200 300 coin

A: CONTINUQUS DUTY ZONE
B: INTERMITTENT DUTY ZONE
POWER SUPPLY: 200V



1.5 RATINGS AND SPECIFICATIONS OF SERVOPACK

Table 1.4 Ratings and Specifications of SERVOPACK

SERVOPACK Type CACR- SR32BC SRO5BC SRG7BC SRIZBC SR158C SRZ0BC SA3CBC SR44BC
Max Motar Output e ©n 067} | {1i3n 21 s i e
Applicable Optical Encoder . A 50 pulses,srev, D 2000 pulses,rev)
Type USAMED-* 0 - . : 77 2B 62 WP - 242
SERVOMOTOR] (HP; 4} £1.51; 258 B C2;
& Razed Speed r./ min "0
% SERVOPACK Typs CACR- 22T AM - SRIBRSiAY SRIESCIAM : SR 4AM | SRIBSIANV SR423212 K
= Contnugus Qutput Current Arms 33 - 5 B i 125 2835 32¢C
Max Qutput Current Arms 33 - 223 EC3
Allcwable Loaa kgerd X107 - £at L] 278
Inertie J: {lb-in-57 X107} {482 8 1B35E; 1588
Applicable Optical Encader At 5203 zasssreviE ;2050 pulses,/vev)
Type USAFED * 5 G - i 202 FC_2
si%vomomﬂ Output !-:(m:- o8 - ' :
§ Rated Speed r/ min
f SERVOPACK Type CACR- S3CIRCIAF SRSIBC1A= | - SRAT2TAF
Continuous Output Current Arms ek 349 za : - 200
Max Output Current Arms gE £5 110 i -
Aliowable Load wgemi X107 [ _
Inertia J_ {lb-in=s* X107} i
Applicabie Optical Encodsr Z0 2900 pulees, =i 7
Typs USASEM-* J2a 2|3 JELTD - 35alm I -
I;E%VOMOTOR_ Output TP Ry - | -
| Ratsd Spead r/min 2003
-
‘;: ;SERVOFACK Type CACRH- - 330BTICS SRIESCICS - ER3GBCICS -
@ 1 Continuzous Output Current Arms zs 3c 232 - 22 "ol - : ‘BE I -
| Max Output Current Arms (] gt 1"£ - 128 - 265 -
Allowab's Load e g X137 565 B i3 _ _
Inersia Jo {Ib+in+s*X10™*}| &.58) {12 7; i
Apniicable Optica: Encoder . A: 8O0 nuasesmev (B 3000 zasesrew, DK
! Typs USADED-* - - ,
ISI?ECI:RVDMOTOH: Output |-<HWP - - -
B Rated Speed r./mn 2000
f | SERVOPACK Type CACR- - ~ - 8
Continuous Output Current Arras - a5 ' - - g : 2E 15.8 i 233
! Max Qutput Currsnt Arms - “th - - 2z 455 g I 367
! Allowable Load kg-mi X107° _ oo _ _ 133
; Inertie J: (Ibrin+s?X137") &5 {43




Table 1.4 Ratings and Specifications

of SERVOPACK {Cont’d}

SERVOPACK Type CACR- SR23BC SR{5BC SRE7BC SR1JIBC SRIEBC SR29I8C SR3%BC SR44BC
. kW 83 a9 .7 ¢ 15 2.0 4.4
Max Motor Outpu: (HP) (c.4) (0.67) a4 aza (23 {268} (5,95
Power" " Main Circuit “nwez-phase 200 10 230 VAT 103 BOED Hz
Supply Controi Circuit Sirgle-cigse 230 1c 20 W 0% B0 Hz
= | Contrel Method Transstat z2z PWM Cortrol
(=4
.E Foedback Cp=oel encode L5 ~. B BIC pulees ATrev. O 2900 cases/rev. D 00 oulses ~~ev. E: 16X pusas /2w, F: "G Saises,”
é Ambient Temperaturs Ry
& | Storags Tempsrature —-2X% w —-&8T
"g’ Ambent ard Storage Humidity 50% cor lassinor-cenzensing;
© .
Mounting Strusture
Approx Mass kz 5 ¢ iz !
prox M {1k} ) (283
_ Speed Control Range RT03
[=
E Load Regulation G to 1003 cor legs 2% rates -/ in, 021992 or lees 2t /3 1, man
S s
o Speed inn 410 — ar . o i o tase a- 1.3 i
3 Regulation Voltage Regulation +10% =% o less 2t -zted 00 cr 'ssg az 1.3 r/mir
-4 _ Temp. Reguiation 25+25C =085 or iass atratsd romrr, 203K o ess at L3 i
oW
Frequsncy Responss Charasteristics 10CH2IG3% . = ED* )
Spood Rated Reforence Voitage £Ev3C at raws v/ mr o werd ra at clus reference}
Reference } Input Impedance Azsrox 17k
Input N . =
Circurt Time Constant Aptrox FBus
. Refarence Voltags =2 t¢ 10V EGC at rated r rinicrwars ~Ln 2t olus referarce:
2 | Auxiiiary
2 [ Reforence - Input Impsdanca w W
-V—?i Input’ — ”
Corguit Time Constant orox 22 .8 o7 ass
o
> ! Torque Limit Input ='25% wcrque
I Buili - in Reterance Power Supply 5. =30mA
Input Signal Servec IN. P crive. F oves-ava’., R owvertrava . ext. cLwrent Im-. a‘arm rsset
_ Qutput Signal Seve ready. TS DN cu--ert it. serve alarr, over o2z, MIIB triz
| Possuigning Signa! Cutout 17N ume {N=1 5 547 of PG susss or 27N tim2 (N=Z 0 B4
| Protection Dvervolrage. overlecad, cvercurrent, ovarspeec. OwerrJn, CR3ar prase Jelacticn, A CC3 irp. hestsir< cvarhaat. urserves tags.
@ AL errcr, -egznzraz or roub e, CPU error
=
% Indication Fewer sapply. reference input. @& m, StasLs i o8, Dulse Zsoley o erccdar (A& B C-prass:
=
Z | Dynamic Brake Rails-r {ngr-ccntacs dyraric ora<al
£ | Rogenerative Resistor 8L :z-m
E Applicable Load Inartia® Jz 16 3 times moter rertia
Monitor Dutput Torzae +eference ~cn 107 S5V X10% a: rawms 1oroue
Spesc moriter: 40V =3% a1 1008 r/mn ik 2 seros;. 20% <5% a: 1000r./mn S ser ss)

* Supply voltage should not excoed 230W--10% (263V). If the voltage
should exceed this valus. & step down transformer is required.

* Used for application at rated reference voltages otner than X6V,

< When load GD*? excesds applicable rangs. be sura to refer to Par.
6.7.2. "Load inertia.”

#i71 in type designation is determined by cutput pulses (PR} of opti-
cal encoder as follows:

Standard ) . .

Type .j_{;l/;;- Optienal PR} Remarks ‘

M Series| A 6000 | B | 5000 . D 4000

F SeriesI Al 600D ; B 3000 | D 4000
o 1500 § C 2300 | F| 1000 | 024, 03A, 034

S Series }

z500  E 1500 | F! 1000 | 08A. 15A, 30A

D Series| A| 6000 B | 5000 | D 4000

Notas:

1. In the speed contrel rangs, the lowaest spead is defined as the condi-

tion in which there ts 100% load variation. but not stopped.

When housed in a panel, the inside temperatura must not axceed am-

bient temperature range.

. Speed ragulation is generally definad as follows:

No load spead—Full load speed
Rated spead

Motor spesd may be changed by voltages variation or operational

amplifier drift due to temperature. The ratio of this speed change to

the rated speed represents the speed regulation duse to voitage or tem-

perature change.

2.

I
!

Spead regulation X100 (%)



2, TYPE DESIGNATION

+AC SERVOMOTOR

USAFED-05

-
I
9

-

-1
1 I
- L—J

- T -

-E— ADDITION SPECIFICATION

‘AC
SERVOMOTOR » Blank: Standard

= B: With Brake
SERIES (S series, M series 44)
* AM: M Series = E: With Brake .
* AF: F Series

*(F series 02 to 44, M series 03 to 30, D series)

“—-—— DRIVE END SPECIFICATION

« Blank: Standard

« O: Standard (With Brake)

« K. With Keyway

+«S: Wih Sha” Seal

= T: With Xeyway & Shaft Seal

* AS: S Series
¢ AD: D Series

ENCLOSURE —MM

+ E: Totally-enclosed,
Self-cooled Type

+ K: Totally-enclosed, Externally
Fan-cooled Type

“———— SHAFT TYPE

*1: Taper
» 2: Straight

MAGNET TYPE

«D: Ferrite
+ M: Rare Earth

“————— DETECTOR (Table 2.3)

MOTCR QUTPUT —

(Table 2.1

DESIGN REVISIONORDER — ./

(Table 2. 2) Table 2.1

Motor OCutput
M Series F Series S Series D Series
02 - 0.15¢W (Q.24P)  3.18kw (0.2HP} -
03 0.3 04HPY - 0.3<W {0.44P) 0.3kw {C.4HP} -
05 - 045N (08HP) | 0.48kW (C.BHPY | C.BkW (0.7HP)
06 | 06w ©EHP o= - ! ~
08 - : - 0.77kW (1LIHPY -
09 0.9 1.2k} 0.85<W {1.253 - -
10 - - - 1.0<W {1.3HF}
12 t2kw (16HPS - - -
. 13 i - CAW (1L7ER - -
15 - : - 1.5kW {(2.04P) 1.5xW {2.CHP)
20 2.0kW (27HPY -| 1.8kwW {2.4HF: T - .-
22 -, C - ; - ZOCN {255}
30 3.0k {4.0-4P) 2.9k {3.94P3 3.0<W {4.CHPY ; -
37 - - - 3.7kW (G.OHP)
44 4.4<W BSHP) T 44w BESHP) - -
Table 2.2
Motor Output
M Series F Series S Series D Series
0 03KW (0.24P) 25kW ©2HPY ! COBxW (DZHPY - B
0.3kW @.24P) 2.3<w {0.4HP}

05 - 0.45kW (0.6-4P)  D.48kw {0.5-7 0.5kW -(0.7HP)
07 0.6<W {0.8HP) - - -
10 0.8k¥W {1.2HPY | 9.88«w {1.2F3F | 0.77kw (iK™ -
15 1.9kW {* BHP) 1.3kw {(1.7HES 1.2kW 2.0HP) 1.0kW (1.3HP)
20 20w (2712} 1.8kW {2.4HP} - 1.5kW (2.04P}
30 3.0kW (4,0HP} 2.9kwW 38K} 30k {4.0H) 2.2k (2.9HP)
44 LAkW (BOHPY .| 4.4<W {B.9HP) - 3.7kW (5.04P)




-SERVOPACK

CACR- SROS5|

SERVOPACK SEF%IES——J ‘

—;-J

CONTROL TYPE ——
SR: Speed

MOTOR OUTPUT —
(Table 2.3)

APPLICATION
8: M.F, S Serles

DESIGN REVISION —

ORDER

1T

INPUT FORM
1: 200V, Analog

DETECTOR
(Table 2.4)

APPLICABLE MOTOR
SERIES

«M: M Series
*F:. F Series
*S5: S Series
«D: D Series

Table 2.3

Ercoder Resotution {P,/R) | Series

Type

600

M

USAMED - 03CA
-06CA

-09BA

0

-44BA

USAFED - 02DA
10

-08DA

-13CA
to

- 44CA

USADED-05EA
io
-37EA

3000

M

USAMED - 03CB
- 06CB
- (9BB
2]
-44BB

USAFED-02DB
to

-09DB

-13CB

10
-44CB

USADED - (5ER
1o
-37EB

M

USAMED - 03CD
-06CD
-09CD

Lo

-44CD

USAFED-92DD
to

-09DD

- 13CD

to

-44CD

USADED - 03ED
to

-37ED

1609

USASEM - 02AC
to
-30AC

USASEM - 02AE

io
- 30AE

USASEM - 02AF

0
- 30AF

Table

2.4

Models

Standard
pulses.rev

Optional

pulses./rev

Remarks

M Series

60CC

£000

o]

4000 —

F Series

|

600C

50C0

D

400 | -

S Series

600

2500

1003 (24, 03A. 05A

micy | |m

O m

2500

600

1006 08A. 1TA, 30A

D Series

I>

8200

w

5000

=
F
D

400 -




3. LIST OF STANDARD COMBINATION

Table 3.1 List of Standard Combination

‘M SERIES
AC SERVOMOTOR Power :  Current : Recorrunded Noise Filter' =
Capazty™ ~  Cepacity Applicable 1 Power
S.E,’::’g:gg( Optical par . per MCCB - No:ss . ON_/OFF
Type Ercoder SERVOPACK or Fuss Filtar Typa Spac:fications Switch
pulses” rav KVA . A
SRI2BC! AM 5000 - :
SRO3BCIBM 66 - 5 LE ca
SA3IBCIDM : . B
Geeos
SRITBCIAM
SR07BC1BM _ 15 5 o '“"I - LF s
SRC7BCIDM
SRIDBCIAM , 8ol '
SR12BCIBM LSAMED 28362 5002 2 5 .
SRIGBCIOM . USAVED-062D2 4002 !
SR1SBCIAM LSAMED- 2342 sus :
SRISBCIBM |  JSAMEC-12BEZ 5000 .oz 10 '-3'1
SRI5BCIDM LSAMED-28D2 4003
2ger ;
SRICBCIAM LSAMED-ZBA2 8500 |
SR20BCIBM  JSAMEC-Z0B82 5002 ar 12 W Do
Ky
SR20BC1DM LSAMED-205D2 4030 -
SR3DBCIAM |, USAMED-303A?
SR3BCIBM |  LSAMED 305E2 59 13 r
SRIDBCIDM  ©  USANED-Z23F !
SR44BCIAM :  USANED.24322
SR44BCIBM *  LSAMED-425E2 50 24 ';f,'; s
SR44BC1OM US&MED. 24807 2003
-F SERIES
SROIBCIAF ICora B0
SRJ2BCIBF JESAFED- (2R 8000
SRO3BCIDF 4520
SRO3BCIAF
SR33BCiBF S50 1 ' 5 Goed .t L
. i it ] 24 H
SRO3BCIDF ;I S :
SHOSBCI AF 8050 1 :
SRO5BC1BF 3200 - - st
X 3A or above
SRO3BCIDF 2350 I
SRI10BCIAF ' 5269 i
SRIJBCIBF 3200 24 3 i s
35
SRICBCIDF 2550
SR15BC1AF . Em i34
SRI5EC1BF i 3 19 | o
23
SRI15BCIDF
. Foor
SR2CBCIAF i
SRZ0BCIBF C-300BZ 4 i2 'g - - .
N 323 . 2A
SREZOBCIDF SED-200D2
SR30BCIAF USAZED-3LTA2
SR3CBCIBF L SAFEC-30CE2 EGOC £2 2 =k Sontaniss
SR30BCIDF  USAFED-2CD? A
SR44BCIAF JSAFED-44CA2 B8 i
SR44BCIBF LSAFET-26CE} 805C 55 2 tE e s
| 32d 2oLV AT slass, 40A
SR44BCICF LEAFED- 24007 2200
*Values at rated load. Note: When plugs or clamps are requirad. contact your Y ASKAWA represantative.
"Made by Tokin Corp. The following connections ars provided: soldersd typs {type MS) and sclderless type {type JA).
*Optional



AC SERVOMOTOR®

Datsctor”

Ho!d.ng Brake’

Receptacle
Type

L-type
Plug

Straight
Plug

Cans
Clamp

Receptacle
Tyne

Straight
Plug

Cable
Clamp

Straigtt
Plug

L-type
Piag

Cable
. Clamp

[ :
K 83057 EHO2RZD | ME10622) K53 1 MEI TE52C
-10a 238 -Z83 -124 1 -155
KMS302A°E | MS3108BIE | MSICIRIS MEZICABZ) ME3TSZAZS ME5 05620
-it= ST3E -198 ! -Z35 -1EF 135

A 821024

MS3057

Y S i NME3108320
23P 268 -25% 124
: i |
MS3G8B20 | MS3105B20 MS3' 08524 V5306324 MS35E7
298 -23% -195 163 —ex
|
| 1
VB3 02AZ2 LA528R2: A5 L5820 MS3iC3E22 | MS3iCaBzs
22 325 255 198 58

MSITNZAS WI53067 18210547) MSET _
; S2A -Z3P 3A T - -
M330zAC4S 1 S3106220 WMS3TE7 | MS3 024745 | MSIICER1ZS | MS3iC35B12S
-2P 285 124 5P -ES €3
i
“ABZT2E3748 K$3102820 | KS2105BRZ0 MSNL2a525
23 - - 238 -go
M35 C8B18 MS3iC5B20 MS3 02420

-108

i -28S

MSHOZAIR  VERIIES'S  WEI'JES S MS3iC2A2C | WS2108325 - WEI'IR3 P | M3n08E2 !
1P -ICS , A0S -28= 253 i 265 | 158 |
1
H H |
1
1
, VSIIsa's  vs2ileae M53°2z2A2 | Ms;cees) | wsmosez i MS3162220 W3 I5328 MS305E20 MS3057
-103 z -28F 235 -298 SCES B3 BRES . -1zZA
1 | :
8302222 - MSGTIBBIT WREIE3AM MS328B3G | MS3 CsBzn TSNz AZS ! 185 (8B24
-22P 25 225 235 235 ’ 105

|
MS3I02R22 ‘ K£§3105822

WE2'ES

M S3102674 | NME210ERZ4

525 2% CTws s IR s
I |
T H
;
MSTO2A27 | MSTIB3ZZ W53 3663 Ms31e2A2 | soemsn | wsmosez 52108224 %3‘:552:! MS33E7
P . 23 ;s 29P -268 58 RPYS “EA

—1

g—



3. LIST OF STANDARD COMBINATION (Cont'd)

.8 SERIES Table 3.1 List of Standard Combination {Cont'd}
AC SERVOMOTOR Powsr Currart {*  Rocommendad Noiso Filter'
Cepas ty® Capacity Applicabis - - " Power
RVOPACK ¢ :
Sﬁ,pa (C):ACR- Optical per per MCCB Noise ON/OFF
Type Ercoder SERVOPACK| _or Fuse Filter ' Type Specifications : Switch
puises,” rav kVA A )
SRC3BCICSY4l 3500 : . - -
SREIBCIESYA] ECD N
SRO3BCIFSYA! ; o) - |
5] 3 Geoz i
SRIIBCICS .
SROIBCIES ! Mi
SRC3IBCIFS |
SROSBCICS 2302 :
SROSBCIES 1532 i z . LF D Lemanor
i D i 3%A ¢r above
SRO5BCIFS 1652 ! - :
SR1CBCICS
SRI1GBCIES 500 21 3 Poor
SRIGBCIFS jetin) -
SRISECICS | 700 O 1AS ‘EA
! — . N ;LT
SRISBCIES ! 500 21 i3 [
SRISBCIFS o6 |
SR308CICS 2500 | [
SA30BCIES |- : 500 84 g i
SR32BCIFS o] !
+D SERIES
$ROSBCIAD
SRIEBCIBD 1. £ ! s
SROSBCIDD ) o . Centacter
SR15BC1AD | - | . . 334 or above
5 B - . i e = 3-pnas2 :
SRISBCIBC LB ! : a3 HOVAC sass. 134 |
SR15BC1DD 4055 :
SR2CBCIAD 2000 :
SRZ0BCIBD a a2 i rpras
A 33 2005 A0 class, 204
SRZ0BC'DD LSADED-"BED? 2203
=eor
SR32BCIAD LSADZED-2ZEA2 3030 . - :
SA30BCT1BD LSADED.22E8: | KOS ga ‘g : ig. ¢ LR e oraester
- : 330 3L o- escve
SR20BC:OD SACEZ-Z22D2 40 -
SR44BCIAD BGI i
SR44BC1BD USADCEC-TEB? | 3000 . 8s 2 F.
SR44BCICD USADZID-¥EDZ P
*Values at rated load. Notes: . Draw-out construction of type USASEM-02 is waterproof grand method.
*Made by Tekin Corp. 2. When plugs or clamps ars required. contact your Y ASKAWA represantative.
Optional The following connections ara provided: soldered type {type MS} and

solderiess typs (type JA)



AC SERVCOMOTOR™ Datactor” Holding Brake®
Receptacle L-type ! Seraight | Canis L-type Straight Canis Receptacle L-typs Cabls
Type Plug Plug | Ciamp Plug Plug Camp Type Plua Clar~a
|
WE2U06RIE T WEADT WERMGIBRZG | MEBZTIE2A K S3i08618
-+a8 BN 738 : 263 125

82T

M55 03820 VE2108E

E2D2E1E

-28

RASIIEF

-124

N 33108B2¢
-85

MS3°08B2C

3 wIbl

17§

S5 CERTS
48

“452:08320

-25%

K537

M537352°2

-125

MSE"GZAZ

-19P

=138

1 MAS20E27 |




4. CHARACTERISTICS
4.1 OVERLOAD CHARACTERISTICS

The overioad protective circiit built in SERVOPACK
prevenis the motor and SERVOPACK from overloading
and restricts the allowable conduction time of
SERVOPACK. iSee Fig. 4.1.)

The overload detection level is set precisely by the
hot start conditicns at an ambient temperature of
55°C and cannot be changed.

NOTE

Hot start is the overload characteristics when the
SERVOPACK is running at the rated load and
thermally saturated.

OFERATING
TIME 5!

2 |

20¢ S
MOTOR RATED CURRENT %)

Fig. 4.1 Allowable Overload Curve
of SERVOPACK

4.2 STARTING AND STOPPING TIME

The starting time and stopping time of SERVOMOTOR
under a constant load is shown by the formula below.
Viscous or friction torgue of the motor is disregarded.

Starting Time :
= Ng WytJ.d P
tr= TR :
tr=104.7 Rl (a2 .s]
Stopping Time :
_ - Nz {JM_JL} i 3
tf=104.7 X Rl Tat i) ms)

Where,

Ng @ Rated motor apeed {r. min)
Ju (=GDE/4: : Motor moment of inertia
kg of X107 =]b-in-s? X 10" %]
: Load moment of inertia
kg nof X107* =Ib-in-57 X 1077)
Kt : Torque constant of motor (N-m  A=Iib-in A)

Ju (=GDE

Ir : Motor rated current (A}

e =/ Iz : Acceleration.”deceleration current
constant

I> 1 Acceleration.”deceleration current

{Acceleration,”deceleration current e times
*he moior rated caurrent: (A}

3=I Iz : Load current constant

I. : Current equivaleat to load torque
{Load current & times the motor rated
current} {A)

MOTOR l
ARMATURE — TIME
CURRENT

MOTOR ~

SPEED i . el TIME

Fig. 4.2 Timing Chart of
Motor Armature Current and Speed

4.3 ALLOWABLE FREQUENCY OF OPERATION

The allowable frequency of operation is restricted by
the SERVOMOTOR and SERVOPACK. and both the

conditions must be considered for satisfactory opera-

tion.

-Allowable frequency of operation restricted by the
SERVOPACK

The allowable frequency of operation is restricted by
the heat generated in the regenerative resistor in the
SERVOPACK, and varies depending on the motor
types, capacity. J., acceleration.”deceleration current
values, and motor speed.

If the frequency of operation exceeds

60 times. min when J. =0 before the rated speed is

60 . .
- cycles,” min when
m-—1
Ji=JuXm, contact vour YASKAWA representative.

reached. or if it exceeds

-Allowable frequency :;f operation restr-icted b-y the
SERVOMOTOR

The allowahle frequency of operation varies depending
on the load conditions, motor running time and the
operating conditions. Typical examples are shown
below. See Par. 4.2, *“STARTING AND STOPPING
TIME" for symbols.

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

Cycle time {T; should be determined so zhat RMS
value of motor armature current is lower than the
motor rated current :

p? {tr—tf; + IPts (o)

=
T= To




Where cycle time (T} is determined, values Ip. tr, 4.4 SERVOMOTOR FREQUENCY
¢f satisfving the f 1la above. should b ecified. . . .
/ 1elying The formuia above ©u ¢ specitie In the servo drive consisting of SERVOPACK and
SERVOMOTOR, mozoer speed amplitude is restricted by

Do =5 the maximum  armature current controlled by
:\ASJ%‘URE - =3 TIME SERVOPACK.
CURRENT IR T I i . L -
I =T11" | The relation between motor speed ampiitude (N} and
' o Hm ' frequency <{f} is shown by the formula below :
[ _ [ - - X KX, . .
MOTOR | N 2 .-’\:':1.32><f:—£.,_“_ r./min}
SPEED TIME e Jul f

Fig. 4.3 Timing Chart of
Motor Armature Current and Speed

MOTOR
* When the motor remains at standstill between cycles SSEQ&J?E
of acceleration and deceleration without continuous
rated speed running {Fig. 4.4).
The timing chart of the motor armature current and
speed is as shown ir Fig. 4.4. The allowable / MOTOR
frequency of operation “n" can be calcuiated as fol- U___, SPEED
lows :
~ Kt-1Iy 1 Bl Fig. 4.6 Timing Chart of
n=286.9X —F— — - 3
Np i tdJU a al Motor Armature Current and Speed
{times, min}

4.5 MOTOR SPEED-REFERENCE INPUT

i CHARACTERISTICS
MQTOR ! . .

ARMATURE TIME Fig. 4.7 shows motor speed and input voliage curve
CURRENT ! when speed reference input terminals 1CN-12 and @ are
used. With auxiliary input terminals, 1CN-03 and 5,
motor speed can be set to the rating by adjusting!'IN-B
potentiometer as long as input voltage is within =2V

L 3 =10V. Ses Fig.4.8.

The forward motor rotation {+J) means counter-

Fig. 4.4 Timing Chart of clockwise (CCW! when viewed from the drive end.

Motor Armature Current and Speed

* When the motor accelerates, runs at constant spesed,

and decelerates in a continuing cycle without being at RATED L o ADJUSTABLE WITH [INBT'"INB2'
standstill (Fig. 4.5). SPEED {+1

RATED SPEEDI -1 I—

The ziming chart of the motor armature current and
speed 15 as shown in Fig.4.5. The allowable frequency

i
1
1
; 1
-6 —4 _'2/0 ;'g 4 é —}n—a-s-- L2

of operation *“n” can be calcuisted as follows : +— + P
_ Ke+f 1 3z INPUT H INPUT VOLTAGE (V)
=286 56X _—— % [ - - | VOLTAGE V) | :
Ny fdu+Ju) a a : : ]
(times, min} RATED ——~~"-1RATED SPEED
— = T~ T SPEED (-
Fig. 4.8
; Speed-tnput Voltage
MOTOR | Fig. 47 Characteristics
ARMATURE TIME Speed-Input Voltage e
CURRENT | Characteristics when Auxiliary Input
Terminals 1CN-3&

and £ are used.

TIME 4.6 MOTOR MECHANICAL CHARACTERISTICS
4.6.1 Mechanical Strength

Fig. 4.5 Timing Chart of
Motor Armature Current and Speed AC SERVOMOTORS can carry up to 300% of the rated
momentary maximum torque at output shaft.



46.2 Allowable Radial Load and Thrust Load

Table 4.1 shows allowable loads
SERVOMOTOR types.

Table 4.1 M Series Allowable
and Thrust Load

accerding to AC

Radial Load

Allowabla
Motor Type : .
USAMED- Radlﬁl:'n;l,_‘oed

Allcwable
Thrust Load
Nilb}

LSRR

(]

Table 4.2 F Series Allowable
and Thrust Load

Radial Load

Motor Tvpe Allowable Allowable
Yp Radial Load* Thrust Load
USAFED:- N itb} Nlb:
1 AGi17
8

|40 |0

o

I~ i

w | o |

Table 4.3 S Series Allowable Radial Load

and Thrust Load

Allowable
Motor Type - .
USASEM- Rede et

Allowsbls

Table 4.4 D Series Allowable Radial Load
and Thrust Load - :
Motor Type Allowable Allowsabls
USADED- Had:lﬂllj._]oad

|t [ R [ Ro|ma

"Maximum wvaluss of the lead applied to the sheft extension.

Do not apply the exceeding load becauss motor cannot bs rotated.

4.6.3 Mechanical Specifications
(M, F, S and D Series)

Table 4.5 Mechanical Specifications in mm

Reference Diagram

Accuracy {T.1.R;'
Flange surface 0.4
perpendicular to shaft & 0.06)*
Flange diameter .04
concentric to shaft & )
Shaft run out & .02

*Accuracy for motor typas USADED-15E.

'T.1.R {Total Indicater Reading)

-22E, and -37E.

4.6.4 Direction of Rotation

AC SERVOMOTORS ro:ate counterclockwise (CCW:
when viewed from the drive endéd when motor and detec-
tor leads are connected as shown beiow.

Fig. 4.9 AC SERVOMOTOR

{1} Cornectsr Specificaiions for Standard
SERVOMOTORS

{a; Motor recep:acie

"M, F. O Series

Phase U

AV

A
B Phass V
c
D

\AS

“hasa W

Frarme grcung

+ S Serzes )
(Type USASEM-02A) ]
Color of Lead Applicable
Red “hase L
White Shase V
Biue N

Phase ¥ -

{Tvpes USASEM-C3A to 30A)

A Phase U
B | Phase V
C Pnasé W
D

Frame g-cund

ib: Detecior raceptacle

-M, F. 8. D Series

A Chanre! £ outpot| K P Cnanne U cutpat
B ?Chanrelfzcutpn L Shanne:Ccu:‘.th
C : Chanrel B odtput| M Channg ¥V outp.t
D |Chan-el §oulpu: N Chanrs: ¥ cutoat
E | Chanqel Zcousisutt P | Chancel W cutput
F |Crarne' Zoutpot] R I Caarne: W otout
G oV S -

H +5vDC T -

J

Frame ground | — | -




{2} Connector Specificarions for SERVOMOTOR witk

Brake

‘M, F, D Series

4.6.5 Impact Resistance

When mounted horizontally and exposed to vertica:l
shock impuiszes, the motor can withstand up to two im-

Prase U

Phase v

2ra<e sermira

pacts with impact acceleration of 10G (Fig. 4.10;.

NOTE

a|m|m

A precision detector is mounted on the opposite-

A
B
C : Phase W
D

Frame g-ound

drive end of AC SERVOMOTQOR. Care should

*For USAFEM-(02 and €3,
sea connector below.

be taken to protect the shaft from impacts that
could damage the dstector.

|VERTICAL

L

="
J HORIZONTAL

Shase U

Frase V

Brake terminal

P-ase W

Fig. 4.10 impact Resistance

O|l0O|m|>

Frame ground

*S Series
“Type USASEM-024)

4.6.6 Vibration Resistance

When mounted horizon:ally. the motor can withstand
vibration ivertical, latera!, axial} of 24.5m.” s’ (2.5G)

Color of Lead| Applicable [Color of Lead| Applicable
Red ~hase J
3reke
White Prase Vv
Blus ~hase W Frame ground

(Fig. 4.113.
:VEHTICAL
LATERAL| AXIAL
AN | —
\ —J
J HORIZONTAL

{Tvpes USASEM-03A, -05A}

A | Paase U
F
P AV
Eo ¢ GA B Phese V
Do o8 C Phass W
=]
£ D

Brake term:nal

Frame ground

{Tvpes USASEM-08A to 30A;

Przse U
£ \ Prase V
Do & o™ R
° Pr2se W
cO OB

2raxe termina:

Framsz grou~d

Fig. 4.11 Vibration Resistance

4.6.7 Vibration Class

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

POSITION FOR
CHECKING YIBRATION

-

L

S—

Fig. 4.12 Vibration Checking



5. CONFIGURATION o
5.1 CONNECTION DIAGRAM

POWER SUPPLY
200 TO 230V 110%

50/60 Hz
R S T
1MCCB ) ) )
% % Prevent external noise with a nose filter
NOCISE FILTER Bold bnes indicate power lnes
{excluding the grounding linel

(SERVO TROUBLE
= P ? INDICATION)

- - SRy EXAMPLES OF INDICATION
’ Q.01 PLF:|_

POWER
POWER ON MAGN
OFF | SRy ) 1MC GNETIC CONTACTOR

FOR POWER ON/OFF

o, e
O—I LC}_—J%:__‘ Be sure to fit a surge suppressing
1MC device to both the magnetic contactor

SUP 4‘ and the relay.

—{} SERVOPACK 4
ir
LN TYPE |
CACR-SR.:BC
L MAIN

CIRCUIT [
TERMINALS

Must be securely
SPEED LEAD LENGTH i grounded

REFERENCE 3 METERS OR LESS OPTICAL -
] AY

ENCODER.

2CN F

| = — -

l—"_"""\
/

LEAD LENGTH
20 METERS OR LESS

CONNECTING CABLE:
YASKAWA DRAWING
No DPB409123 OR
No DEB400093

Be sire to perform terminal freatment
of shiglded dable.

1CN

Use relays wghly reliable in 4
contact 1 Yaskawa Bestact
relays or equrvalkent. or arrange
in two contact parallel connec-
tion for iow level!

+
— Connect the outpul relay surge absorbing diode with the correct polarity
~ 24V =1V [if connection 15 wrong. oulput ransisior is damaged!

(SUPPLIED BY USER )

Fig. 5.1 Example of Connection Diagram of SERVOPACK
with a8 SERVOMOTOR and Peripherals
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5.3 EXTERNAL TERMINALS

Table 5.1 shows the specifications of external terminals
for SERVOPACK.

Table 5.1 External Terminals for SERVOPACK

5.4 CONNECTOR TERMINAL (1CN) FOR
INPUT,”OUTPUT SIGNALS

5.4.1 Specifications of Applicable Receptacles

Table 5.2 Specifications of Applicable Receptacles for
SERVOPACK Input./Output Signals

Terminal Name Description -
Symbol ConnectorrType“ Apphcabﬁ(;eceptacle
a3 o | Mair-circuit | Tnree-ohase 200 to 230 VAC “i5 % used in Manu- [Seldering| Caulking
S A inpuJz 50,/80Hz. SEVOPACK facturer Type ! Type | Case
Motc Connact rm nal & ¢ mote MR-ECRM Ad -londa L MR I
o @ @) Mo 18C1s Ter /0 g {Right argie  Tsusnin - MR-BOF': 007 1 M=3.50L°
Cee connection terrrirel A, ®tc B arc ® to C. 5O g\ Co.. L-d. . BRG]
Coniro: power Sir{g|a_phase 206 to 230 VAC 1'% " The connectors for input.”cutput signals used are type
0w input 50 807, MR-50RMA made by Honda Tsushin Co.
- * Attached to SERVOPACK prior to shipment.
Connacts to mMetor termira D. :
jan Gr :
= Ground hJst be secure.y grounded.
@@ Hegenerative - e nal connection
resister
5.4.2 Connector 1CN Layout and Connection
of SERVOPACK
The terminal layout of the SERVOPACK input.output
signal conneczors {1CN) is shown in Table 5.3.
- " - The external conmection and external signal processing
are shown-in Fig. 5.3 on page 23.
Table 53 Connector 1CN Layout
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 . 18
ov |[CV 0V |PHAICLT+=CLT- +|2|;|4V 5-GN TR;’J-I‘-.s‘-—.f’G—r-.-’.i 5G |IN-A SG-A|IN-B|8G*3 ~12v| SG AMES
0 Vv fer PG Output|® 2= ] Current _im:t FE::-’r : " 8peed Mon-tor [Speed Refererce| Auxiliary +i2v ";"_;‘lf,’:
5:gnal o & t|Detectior Qutput: nput Torgag reference monitor rput Input QutpLt  ; Inpu
19 21 22- 23 25 26 27 ! 28 29 30 3 32
5 SN TC O : : SRDY SR2 T ar gl 2
pco xpcolPHC [13,5MT¢ MNpcon® O inor|PRY SV el s6 -1ov] se
PC Qutoe: B 22| TG ON P or e?;efifid P’f—:"r’?;?fServo Ready|Reverse Current =12V
Signel{Phase C} |- [Signal Cutouz! 1n20= “Cignal | eaae - Ourput Cutput Cutput
33 |.34 ;. 35 36 38 39 40 41 42 43 44 45 46 47 = 48 49 50
CCEMCCE  ~ -~ .
A0 [*PAO PBO |« 2BG #H3 |alM- |av- O [p.or MECBMCCHp 0 56 |-12v) 56 j~12v| 86 | FG
PG Ourput *C Cupur B amefBervo Alarnﬂinge’("far_g anvr';db- MCCB Triz | Fwd. Current 12v ~ 12V Seams
Sigra (Phase A} SgnaliPhsse B (v x| Output | Signai | roai S-gnal Ouipar] —'mizirput QOutput Output Greard
"Cpen collec:o N - -

PG Quiput Signals
[ +8v [ 24V

Sxwerral Sequence Signals

Aralcg Signals



TORQUE MONITOR

SERVOPACK

{RATED TORQUE AT 33 Tﬁg':
VIG-
SPEED MONITOR WODE
4V/1000min (M, F, D SERIES) SWITGH
2V1000r/min {5 SERIES} NPUT — VTG
—_—
INDICATION T omea I _@—l
b TR ac et
SPEED REFERENCE INPUT 574 PCRKE
(RATED SPEED AT +6W! SG-A IP
AUX SPEED REFERENCE IN-B
INPUT = Ip
(RATED SPEED AT =2 10 =10V 5G-8 1
GURRENT LIMIT AT REVERSE N-CL
RUNNING (- 100% + 30V i (3
INBUT) _ SG-NCL I
CURRENT LIMIT AT FORWARD _ P-CL ; ot
RUNNING (4 100%— 30V P &4
INPUT) - sa-peL |7 g
- 24VIN ———
SERVO ON AT ¥ 2av 3 —~ 7
TRy ON Note 2: 24V 1Ry SON ! ¥ =z | —— SERVOON
! | R |
PROPORTIONAL '_D_{_-'-_._,-: PROPORTIONAL
CONTROL 2Ry  TooN RS TONTROL
AT 2Ry ON G - __J {P DRIVE)
(PI DRIVE AT OFF) I3
REVERSE
AEVERSE RUNNING NS meoT i *t( i ——= RUNNING
PROHIBIT AT N-LS OFF . L PROHIBIT
FORW,
FORWARD RUNNING POt RB:INI?.ITBD
PROHIBIT AT P-LS OFF 9 PROHIBIT
ALARM RESET _____ ALMAST
AT SRy ON ALMRST ALMRST
e B2 RN oL CURRENT LIMIT
RRENT T T
EI':"T Newe 2 4 DETECTIGN
DETECTION 1
4Ry ON AT
15 0N
TG ON - ‘AT 1% G MORE
OF MAX SPEED:
SRy OFF AT
SERVO ALARM _ SERVO ALARM
BRy ON AT
SERVO READY
SERVO READY
7Ry ON AT
MCCE TRIP _ CCB
B8Ry OFF AT
OL ALARM
- oL
PG OUTPUT ' . J LINEDRIVER
LINE DRIVER ! _MC3487+
¢ PHASE ..p—._h_#_;__\._. ~
Pooa | ' f-‘ & ° gpey
PHB : £1-37 | . , % MAX OPERATION
PG QUTPUT B | HI X o VOLTAGE  3040C
OPEN COLLECTOR L L + % MAX QUTPUT CURREN": £)-A
__PHG . i é:-m \
L© L m

P : Twisted pair wires

“Made by Texas Instruments Inc.
Notes:

1.

2. The user must provide the 24V powsr supply.

Each capacity of output circuits is 30V DC, 100 mA or less.

Fig. 5.3 1.0 Signals and Connector 1CN
— 20—



5.4.2 Connector 1CN

Layout and Connection of SERVOPACK (Cent’d)

Table 5.4 Input Signals of Connectpr 1CN

i | n . _
?\Jgnmae ?%Jeﬁtc?r Function Description

" } S Inputting :his sgral makes ke SERVOPACK ready to receve soesd refererce
S-ON 1CN-8 Servc ON irpuzi—5v:. 3gass blogk an¢ dynemic oreke are ressi.
P-CON 1CN-24 Froportional drive Froporsionzl ¢ontrol sorrmanc to prevers drifting wher the rctor s loft

. . reference moticrless wi1hou1 comreard inout, wr'e the mair cirgiz is kept erercized.
Reverss rLriag - i , , .
N-OT :1CN-26 orohib t = 'n the case of lirear cr ve. etc., corne: lirit switch s:gral accordirg ic ire
Forwarc ronrne run cirecticn.  This is a rorrally closeG cantact. When Limit switch is t- oped,
- - Bih e 't Decomes “oper”.
P-OT j1CN-41 profitis B
} navs Exwernal power sdpp v to iCN-8, 18, 74, 26 ard 41
24V | 1CN7 28 | Use &1 externe 2vDCEZErA mir)power supaly.
IN-A® | 1CN-12{13) |Speed sommand inpat | At £60V, *rawed speec is okbizined.
. At £20 to £13.0v, *rated sosed is cotainzd,

8 | 1CN-141 Aux. o - s At 2 ) z

IN-B CN-14{15) Lx. sommard ingut For acjusiment, potenticreter - INB1| [INBZ s used.
~ S S e ' :
N-CL | 1CN-29(30) |SHITemt Imit reerencs: 13gv +6%,/100% sorcue -9 max.
P-CL Current smii relerence _a gy = -0g6,/100% -orcue —9V mex,

- 1CN-44(45)

at forwarg running

ALMRSTi 1CN-18

Alarm reset

This signal rese:s ke glarr.
Tuarr CN after check-ng tme status of ~ra zlarm.

?\Igr:el | (%%n;eﬁltgr Function Descrption
Cwverioad Motar overloac detestion or Feat sink overtea: Getecion,
oL 1CN-40(25) detection Turns.cff wner overloac is detectec. (See Fig. 4.1 “Overiced cnaracteristic”.)
MCB  1CN-43(42) | MCC3 trip Turns ON when MCCE trips.
. ! Turns OFF wner Tault is detecteg
- Cpar = P
ALM 11CN-30(39) | Servo alars For deails. refer to Table €2, “Fault Cetect: or Function™.
! Turas ON when rotor qu sxoeeds foilcwirg speed.
M Serieg: 20r./™in
‘ Mator rur o :
TGON |1CN-22(23} - F Series: 25r./min © 4. . i
detect.cr 5 Beries: 40r/min | ON at = C’ﬁ or merer
C Series: 25vr/rn J
-N-CL o~ F- CL usad: Turns DN when output torcue rzackes.ihe ievel set oy
1T s Currer: limit M-CL or P:=CL.
GLT TCN-5(6; cetectior. *N-CL or F-Cw 20t usec: Turs ON when outaus trogue reschss the level set by
; . potent-cmeter [CUR .
S-RDY ; 1CN-27(28) | Servc ready Turnis ON wner me n power supply CN, ard ns servo alarm.
+12y [1CN-186, 48 R oo
=12V output —12¥ 5% mex outout cuttent; 30 A
v T1CN-17,32.49 power suoply Jsad with soeed command or surrent irpus,
—12V [ 1CN-31, 46
TRQ-M 11CN-9 To-gue refarence ronitor (Reted torque at 230V 270%, OV max, cad: ImA rax.
a s CM.E. D Series{®49v. /10001 rrn}  £5%.
VTG-M T1CN-10 opesd reritor i S Series{x2.0v 1000 r/ rin; :676 LOAGC: “MA max.
PAO 1CN-33 ?
- Phase A
*PAQ 1CN-34
PBO [1CN-35 Eci'['lc"”g Freee 5 | ETCSOr cutpat signzl after frequency division is outpus at sing driver {TI MCHST:.
£PBO |1CN-36 BI.Jgtch;? 1 e To be rece ved oy | ne rece.ver (TI MC3485 or ecuivalents,
PCO |1CN-19
Prase C
*PCO [1CN-20 "
1CN-4(1 L Frass A
PHA CN-4( ') Pcsisionirg ﬁ— Cper coiectzr cutpur, ancoder oatpu: signal efter freguensy civ.sion.
PHB 1CN-37(2) Sigra: Phase B | Max overatng valtage: 30v0C.
7 GutoLt 2 —— | Wax outout curcers 4CmA.
PHC [1CN21(3) | 7 Prase C |, outovt edrrers Anm -




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

Connecor Typs® |

Applicable Receptacle Type

used :n Connection
Hil 2
§RVOPACK  Manufacturer | Soldered Type | Cautking Type Case' Cable
MR-20RMAA4 - - [—
. ‘| Honda Tsusnin - - A Any - D=8409"23 -
I'Ighéoangel Co.. Ltd VR-20F MRP-2C=01 N R-2CL N ERANCOG
1

* Made by Honda Tsushin Co., Ltd.
' Attached to each applicable receptacie (soldered and

caulking types).
* Attached to SERVQPACK prigr to shipment.

* The cables listed in Table 5.7 ars available on request.
If required. purchase in units of standard length as

shown in Table 5.7.

Table 5.7 Cable Specifications

Connection

Soldered Type

Caulking Type

YASKAWA
Drawing No.

DP 8409123

DE 8432093

Manufacturer

Fu,i<ura Can.e Co.

Approx
Specifications

Couble, KAVV-SW
LWE 22X3C
AWGE 26X6P

KOVV-32
AWGE 26x10=

Internal
Compeosition
and

Lead Color

For Soicdered Tyge .

-

or Czulking ~ype
1O0)a{O)

5.5.2

tors

Green-ve oW

2 uve-
[ witebue ;
Yol ow - )

- P Tweae=
Wute, greer | | vt
toRar

Orarge-

| wres

NOTE

. When applicable cables listed in Table 5.7 are

used, allowable wiring distance between
SERVOPACK and motor is a maximum of 20
meters.

. The cable applied for 50m wiring distance is

available on order {YASKAWA drawing No.
DP8409179) .

I¥f wiring distance is 20m or more, contact
your YASKAWA ropresentative.

. Cables must be asssmbled by asuthorized ven-

dor with appropriate tooling.

SERVOPACK Connector (2CN) Terminal

Layout and Connection
The terminal layout for the SERVOPACK connec-

i2CN) for connecting the optical encoder is

shown in Tabla 5.8, and the connection method of
2CN and the optical encoder, in Figs. 5.4 and 5.5.

1
2| Table 5.8 Connector 2CN Layout
3 of SERVOPACK
. 1 2 3 ' 4 s 6 7
5 feses  PGOV PGV PGCV PGBV PESY ' PGHY  DIR
car . | 1
Bl “r [ 8 g | 10 T 12 13
7 : . I
PU | *PU PV =PV | PW | ¥PW
1
T 6 | 17 | 18 19 ¢ 20
-
° pc | xoc Pa | xPa | B | «7B 'OREG

Y ASKAWA
Standard

Specifications




5.5.2 SERVOPACK Connector (2CN) Terminal Layout and Cannection{Cont’d)

OPTICAL ENCODER o D2 mm2 _ __SERVOPACK .
T T o BLUE: :’ Vo fecR-~~ =5 - = P
y, N ] F—— pa | 1
WHITE/ I 26 y ;
B:; BLUE:[ ; ' %*FA _; ]| N
C,E YELLOW | , | i . $ !
DY WHITEYELLON | | 218 g 1 g 2
T 715 +FB o1 -
E) GREEN | 4-° - -l pC '
£1  WHITE:GREEN | , | 24 i ] ‘
o LS hERE *PC +
K e oamae A °U OKE DAVER Loy
N HITE:ORA | . B L I A
Ly WHTE-ORANGE | L Fos+PU MCaa7! : L LINE e
: : 2 o i : IVER ©1
PURPLE | §j & EQUIVALENT . bt MC2486° -
N WHITE/PURPLE | 4 ! e
e ! !
;}; GREY |y | :
R WHITE/GREY , | |
T
"~ RED | I
Q. Y Black !l !
L Y] T T
Lo
] I [
0.5mmz I !
i
o
J GREENYELLOW | I
e J ' :
i : CABLIE N - ‘l__ : Twisted par wires. .
DPB40D123

* Made by Texas Instruments Inc

Note: Cornector specifications of optical encoders are as follows.
Con=ector — Type MS3102A20-22F iReceptacle:
Accessory (not attached) — Type MS3108B820-29S5 {Angle plug}
Type MS3057-12A (Cable clamp)

Fig. 5.4 Soldered Type Connector 2CN Connection and 1CN Output Processing
{when using Connection Cable DP8401923)

v
/

SERVOPACK

OPTICAL ENCODER

St R M 7 ) LA s
i _PHASE A 3l -PAO ) ¢ | -
L b * PA {'}L‘” [ ¥PAO ) 4 IT
P 2 P
‘I 1 2 PB _pf_Af‘E_B_k a8 PBC I
1 :: W e xPB .,s-’*PBO ’l, 1 i“-J>_
iy __ pe PHASE c%-m reol § 1 - .
T 2a = TTTm= R A
' ‘ --28 5 #PCOY
P FaerPe A -
L sy  OUTPUT !
T ¥ LINE DRIVER |
- Tl | . UNE
s * RECEIVER
| & pv EQUIVALENT ! . MC3486°
| 12 ; ' :
r %D * PV |
T
Y :
Lt .
I P E
]
— 1
p
L
L]
p
]
]

5
CABL;E 1J—| : Twisted pair wires.

DE&400093

* Made by Texas Insiruments Inc.

Note: Connector specifications of optical encoder are as follows.
. Connector — Type MS3102A20-29P {Receptacle)
Accessory {not attached} — Type MS3108B20-295 (Angle plug)
Type M53057-12A (Cable clamp)

Fig. 5.5 Caulking Type Connector 2CN Connection and 1CN Qutput Processing
{when using Connection Cable DE8400033}



6. OPERATION NOTE

When the power is turned ON, a servo alarm signal
6.1 POWER ON AND OFF continues for approximately 1 second (normally 200 to

300 ms) to initialize the SERVOPACK.
Arrange the sequence so that the power is simultane-

ously supplied to the main circuit (R, S, T} and the . L. . . .
control circuit {r,ti, or supplied to the control circuit Hold the main-circuit power_OI.\ signal for approxi-
first, then the main circuit (Figs. 6.1 and 6.2). mately 1 .secor_ld. However, this is unnecessary in the
sequence In Fig. 6.2, because the conircl power is al-
ways turned ON.

sowgq oFsPORERON SRy e . : : : :
%1:3_ 15UP Since SERVOPACK is of a capacitor input tvpe, large
e 2MC in-rush current flows when the main-circuit power is
EE';I 25UP turned ON irecharging time: 0.5s;. If the power is

turned ON and OFF frequently, the in-rush current
iimit resistor may be degraded and a malfunction may

1MCCB
-

THREE-PHASE —° o—™

200 TO 230 VAG—-0_D—M

{5060 Hz) —& oM occur. When the motor starts, turn ON the speed ref-
erence and turn it OFF when the moior stops. Do not
turn the power ON or OFF.

24VDC + Before power ON or OFF, turn OFF the “Servo ON”

switch to avoid transient iroubles.

Fig. 6.1 Connection Example for
Simultaneous Control Power ON.7OFF

POWER OFF OWER ONSRy 1 mg
— > ° e hsup

1MCCB
THREE-PHASE —O,B—M

200 TG 230 VAC —¢_0—M
B0/60HD  —g

1SUP, 28U P: Surge suppressor
1D: Flywhgel diede {to prevent SRy spike)

Fig. 6.2 Connection Example for
Main-circuit Powsr ON.-OFF

Arrange the sequence so that the power is simultane-
ously OFF f{including momentary power failure} <(Fig.
6.1), or the power to the main circuit is OFF first,
then the control circuit {Fig. 6.2}. The order is the re-
verse of the power ON sequence. Precautions for con-
nections in Figs. 6.1 and 6.2 are as follcws.

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

If the control circuit is turned OFF, the LED indicat-
ing the kind of servo alarm also goes OFF.

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



6.2 SPEED REFERENCE
6.2.1 Speed Reference Circuit

From the SERVOPACK buili-in control power {ICN-8
@: +12vV, ICNG, 8, D, @: 0V, ICN-E8, @: -12V]
the external power. the speed reference voltage is given
to ICN-I2 and @ or to ICN-4% and 8. When the
SERVOPACK buailt-in control power is used, the motor
speed fluctuates in the range of 2% of the speed se:
value.

The method for giving speed reference voltage is de-
scribed below.

{1) For accurate (inching) speed setting

18k0 15W OR OVER)

TYPE 25HP-10B |4
_|oR EQUIVALENT,
12v o

25HP-10B type : Multiple-rotation type. wire-wound variable
resistor {with dial MD10-30B4) made by Sakae Tsushin Inco.

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

1k (  WOR OVER) 1.8k{: {3 W OR OVER) !
For cw seeen: kb SERVOPACK
I 2kn

N
RV30YN 1yps
Cosmos Electric.

FOA FIGH
SPEsz

: Carbon-film wvariable resistor made by Tokyo

Low-and high-speed relays : Reed relays {PG series} made by
Nippon Elsectric or squivalent. or low-level relay {G:A-432) made
_ by Tateishi Electric or sequivalent.

Note : When a carbon resistor is used. great residual resistance
remains, 5o the speed control range bscormnes approximately 500 :1

{b} When Carbon Variable Resistor is used
* Parentheses are for auxiliary input.
Fig. 6.3 Method for Giving

Speed Reference Voltage
(for Accurate Speed Setting)

{2} For relatively rough speed settin

]

18kNI-3 W CR OVER) 1§ SERVOPACK

“¥PE FY30YN o
12(i-14}=

500:1 E-'13i1"5)*

# Parentheses are for auxiliary input.
Note : When a carbon resistor is used. great residual resistance re-
mains, 50 the spead control range becomes ebout 500 : |

Fig. 6.4 Method for Giving Speed Reference Voltage
{for relatively Rough Speed Setting
as compared with Fig. 6.3}

6.2.2 Stop” Reference Circuit

When commanding a stop, do not open the speed refer-
ence circuit (1CN-1Z or 1CN-33). but set to 0V.

18k |
{: W OR QVER)

L+ SERVOPACK

12v i-12!1—141'

TYPE 25+P-iCB ———
1-13.01-15)"

SR EGJIFALENT
.[ 2 kD

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

18k0 RUN (ON)_ !
izW GR OvER) STORGFEY ¢

I Tv2E RV)YN
OF ECJWALENT
T 2ki

{(b) When Carbon Variabls Resistor is used

[

SERVOPACK

12v 12 01144

% Parentheses are for auxihary input.

Fig. 6.5 Method for Giving Stop Reference

6.2.3 Handling of Speed Reference Input Terminal

The urused terminals, out of the speed reference term:i-
nals 1CN-3%, 43 and the auxiliary -input terminals 1CN-
4%, 48 muat be short-circuited. - :

6.2.4 Auxiliary Input Circuit {2 to +10V)

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

Adjustment procedures )

Between 1CN-1% and @3 {5 is OV}, input the voltage to
be used to set the rated speed, ané adjust the potenti-
ometer |IN-B:so that the ra:ed speed is achieved.

When combined with YASKAWA POSITIONPACK in
positioning systern drive. auxiliary input terminals are
normally used as speed reference input. In this case.
positioning loop gain 3s adjusted with the potentiome-
ter|[INB 1 . For adjustment, be sure to refer to

POSITIONPACK instruction manuals.



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

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

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

- To change zke current limit value according to the ex-
ternal seguence.

The current can be limised by multi-stage setting by
the use of relays {Fig. 6.6). The same effect can be ob-
tained by giving voltage sigrals making analog change.

CONSTANT:

VOLTAGE |

| SUPPLY +é_
]

Roalay: Low lavsl relay typs G2A-432A made by Omron Corporation.

Fig. 6.6 Multi-stage Switching of
Current Value at Forward Side

6.3.1 Method of Giving External Current
Limit Reference

Forward current and reverse current can be controlled
independently. The forward current can be controlled
by giving a reverse voltage 0 to —9.0 V) between
SERVOPACK terminais ICN-@ and &: the reverse cur-
rent can be controlled by a forward voltage 0 tc
-++9.0V} beiween termirals 1CN-@ and @.

The relation between the rated curren- of the motor
and current limit values is rated currert at 3.0V for
applicable moier. The power supply must use an inter-
nal resistance less than 2k{). The input resistance at
SERVOPACK side mus: be greater than 3kQ. When
external current is not restricted, contacts between ter-
minals 1CN-& and 43 and betweon ICN-and & and 3
are opened.

6.3.2 Set Voltage and Current Limit Values

The relationship between set voltages of 0 to *9.0V
and current limit values are shown in Fig. 6.7.

300

CONTINUOQUS 200

CURRENT
RATIC
(%)

100

I | i
0 ;APPROX: —3 —6 -9
v 06V
SET VOLTAGE &\

{a) Current Limit at Forward Side

300 » 4

CONTINUOQUS 200 .
CURRENT |
RATIO
i%)
100 |
i
: H | i
0 sAPPROX: 3 6 9
L —osv ! i
SET VOLTAGE (v
{b) Current Limit at Reverse Side
Nots : If satting valus axceeds max outpul current wvalue of

SERVOPACK. max output current value becomes saturation value.

Fig. 6.7 Set Voltage and Current Limit Values

6.3.3 Current Limit when Motor is Locked

When locking a motor by applying a currest limit, de-
termine a curren:i limit value iess than 709% of the
rated current of the motor. I[f the load condition re-
quires a current limit exceeding the rated motor cur-
rent, refer to Par. 6.5.{3), “Overload detection level”
and make sure to unlock the motor before reaching the
trip level.

Note that when the speed reference voltage is less
than tens or so millivolts {affected by setting of GAIN
of 4VR, 6VR and SW3). the motor iock current some-
times pulsates. If this is not desirable. the current pul-
sation can be removed by increasing the speed reference
voltage.



6.4 CONFIGURATION OF 1.0 CIRCUITS

For proportiona} drive, overtravel, servo ON, servo
alarm output. current limit deiection output and TG
ON output. etc., each [0 circuit i1s a noncontact cir-
cuit insulated with optical couplers. The externai cir-
cuit, therefore. must be constructed with the specified
voltage and current.

6.4.1 Input Circuit

There are five input signals: Servo ON, proportional
drive reference, forward. reverse overtravel protection,
alarm reset. Construct the input circuit using 24V
power supply (Fig. 6.8). Typical circuits are shown in
Fig. 5.3.

NOTE

The user must provide the 24V power supply:
24VDCE1V, 20mA or more (approx 5mA. circuit)

OPTICAL

gl COUPLER

=

[

Fig. 6.8 Configuration of Input.”Qutput Circuits

l

—s-— APPROX 5mA
ov -

{1} Proportional Drive Reference [P-CONI

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

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

These circuits are used to stop the forward running
of the motor {counterclockwise when viewed from
the drive end of the motor} and reverse running.
This circuit stops output current to drive the
motor. Therefore, the motor will coast to a stop.
If braking is required, set the speed reference volt-
age to OV or set the dynamic braking circuit from
OFF to OXN.

24V

NOTE
When the ovartravel prevention circuit is not used,
connect 1CN-@ and @ to the 0V terminal of the
axternal 24V power supply.

{3) Servo ON {S-ON]

This circuit is used to turn ON the main-circuit power-
drive circuit of the SERVOPACK. When the signal of
the circuit is not input (Servo OFF status}.the motor
cannot be driven, If this signal is epplied during motor
running, the motor will coast to a stop.
Never stop the motor by Servo OFF except in emer-
gency. ]
NOTE

Before turning power ON or OFF, turn OFF the

“Servo-ON~ switch to avoid troubles resulting

from transient current.

{4} Alarm reset [ALRES] )

This signal used to reset the alarm of
SERVOPACK. After the status of alarm is checked,
turns ON this signal by switch{ON at 10 #s or
more}, at Servo OFF.

13

6.4.2 Qutput Circuit

There are six output signals: Current limit detection,
TG ON, Servo alarm, Servo ready, MCCB trip and OL
alarm.

These output circuits are non-contact, employing
iransistors. Voltage and current specifications are:

Applied Voltage {Vmax) =30V

Conduction Current {Ip}=100maA

NOTE"~

The output circuit requires a separate powsr sup-
ply. It is recommended to use the same 24V
power supply used for the input circuit (Fig. 6.9).

| SERVOPACK  opTicAL | *CURRENT
QUTPUT ' GOUPLER | LIMIT OUTPUT
RELAY v TRANSISTOR . TG ON
e o oo 1~ | -SERVO
= [ e - Nx¥ | ALaRM
+ - Vmax</;\ 3 >g“.:)__ L.a | .servo
. 7 hd | READY
FLY-WH [ « MCCB TRIP
EEL OIODE | | - Moca TR

Fig. 6.9 Output Circuit



6.4.3 Optical Encoder (PG) Output Circuit
[PAO, *PAO, PBO, #PBO, PCO, *PCQ]

Phses A. B, and C (original point; signals for the
optical encoder, PG are cutput.

Use these signals as positioning signals. The
cutput 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} Qutput circuit and receiver circuit
Two types of output circuits are provided: line
driver output and open collector output. Fig.6.10
shows an example of line driver output.
14, .
—(__13;” (PHAT® * 5pEN COLLECTOR OUTPUT
101 (PHB) } 30VDC. SINK CURRENT
. Py | 40mA or below
| —‘K_< i ( HC), ]
: v TS -1 —
. - -‘ El
I~ 1-33 'Rz s 1 1 c
PHASE A : : , _
1-34 o c> PHASE A
1 N . N
. . (11C-1/4)
PHASE B —4jo] >>1-38 < R &)
136 Qs[> PHASE B
i Eoic2/e);
PHASE C M51-18 ? SER L
b 120 P J>--*-|—o PHASE C
OUTPUT (11C-3/4)° LINE RECEIVER
LINE DRIVER __— - TERMINATING
MC3agT! - 58 RESISTANCE{R):
EQUIVALENT k) ov 220-10 4708

SERVOPACK

Y

I |

- ~ +

L cjame]
APACIT:

1 é T ov

RECEIVER CIRCUIT
(SUPPLIED BY USER)

Pi ;. Twisted pair w:ras

"Made by Texas Instruments Inc.

Fig. 6,10 Line Driver QOutput Circuit

PHASE
A

PHASE
B

. PHASE
G

{37 Output gphase

FORWARD RUNNING

[ T N

~——g0*

J S T O I
1 e

REVERSE RUNNING

J S I N

190

PHASE
A

PHASE
B

r‘] t

PHﬁSE

Note : Phase C [original point pulse) 1s synchromized with phase A.

Fig. 6.11 Qutput Phase

{4) Pulse resolution

The pulse frequency of the PG can be further divided
into 1N IN=1 10 64) or 2N iIN=2 10 64; by using
the divider in the SERVOPACK. The phase relation is
the same as in {3), above. Set the pulse frequency d:-
viding ratio according to Table 6.1.

The dividing ratio must be able to divide the pulses
of the optical encoder. For example, in an optical en-
coder of 3000 pulses./rev, 1,3, 1.6, or 1,7 cannot be

used. Fig. 6.12 shows the optical encoder output
waveform under the dividing pulse frequency.
(ORIGINAL PGINT)
PHASE C J'1
S O I S O O I B -1
f i FREQUENCY
HASE A J GIVIDING
PHASE B [ | | | | | | I | | | | I | | RATIO 1/1
PULSE
PHASE A l I l ] [ ] ] FREQUENCY
DIVIDING
PHASE B ﬂ I I | I ]_ RATIO. 12
PHASE A ~ PULSE
_ l J L J ' FREQUENGY
PHASE B : DIVIDING
| | | | L. oratio1ms

Fig. 6.12 Qutput Waveform of
Optical Encoder



6.4.3 Optical Encoder(PG)Cutput Circuit [PAO, *PAO, PBO, *PBO, PCO, * PCO] (Cont’'d}
Table 6.1 Setting of PG Pulse Frequency Dividing Ratio
SW2 Pulse Frequency Dividing Qutput -
- (pulses/rev) -

: : p - | PG Pulse Frequenc ; i
1203 als6l7 g Dividing Ratio (1/8) | PG —~8000| PG=5000 PG 4000 | PG=2500 PG =1500| PG=1000
ojo'c|o Cclo,c|o. 1/1 6000 5000 4000 2500 1500 1000

O C|0 O C|T0] 172 3000 2500 2000 | 1250 750 , 500
o) olclo ¢|o © 1/3 2000 — — — 500 | —

o o|o:clc © 1/4 1500 1250 1000 625 375 + 250
O C clolo c|o 1/5 1200 1000 800 500 300 - 200
| C |O CIOiCICj 1/6 1000 — — — 250 —

T Toyo'ojels 1/8 750 625 560 — — 125

Cicl (O C|0O°C 1/10 600 500 400 250 150 100

O S0 0,0 1/12 500 — — — 125 —

O - 1c[o C|o 1/15 400 — — — 100 | —
| OIC|0 O 1/16 375 — 250 — — —

0'c| .c'ocl 1/20 300 250 200 125 75 50

[ .ol Jo c|o 1/24 250 - —_ —_ _ - —
C:0:C| 0 |0,0'C 1/25 240 200 160 100 60 40
‘G IEE 1/30 200 — — — Yo D —
o|S  'C|C 1/40 150 125 100 — — 25

) SIEE 1/48 125 —_ — — — —

cl[c ol | Olg) 1/50 120 100 80 50 30 20
o ' jc ol - 1/e0 100 — — — 25 —

c clojc o ¢ 2/2 6000 5000 4000 "2500 1500 1000
Ol G O[C|S O 2/3 4000 — - — 1000 —

. _'0|C 0'C o 2/4 3000 2500 2000 1250 750 , 500
cTo; 'Co|T © C 2/5 2400 2006 1600 1000 600 400

9] olcto. O 2/6 2000 — — — 500 =

(C'olC 0. 2/8 1600 1250 1000 625 — 250

ozl ;& ¢oC o) 2/10 1200 1000 800 500 300 | 200

[ C o ol o 2/12 1000 — — — 250 —

O C|O O 2/15 800 — — — 200 -
: ol 1o 2/16 750 — 500 — — 125
olC C| 2/20 600 500 400 280 150 100

O O e} 2/24 500 — — — 125 —
O 0|0 o O 2/25 480 400 320 200 120 80

0 o 15 2/30 400 — — — 100 =
0,0 O 2/40 300 250 200 125 75 50

o PO 2/48 250 — — — — —
S|C O s 2/50 240 200 160 100 60 40

0 | @ 2/60 200 — — — 50 —

!

Spare



6.5 PROTECTIVE CIRCUIT

SERVOPACK provides functions to protect the body
nd motor from malfunctions.

{1} Dynamic brake functicn

SERVOPACK incorporates a dynamic brake for emer-
gency stop. This brake operates when:

+ Alarm {fault detection) occurs.
+ Servo ON command is opened.-
Main power supply is tuned OFF.

Normaliy, this dynamic brake is not applied while the
motor stops, but can operate by switching built-in
swizchk (SW 4-3} from OFF to ON.

2} Trouble detecting functions

Table 6.2 Fault Detacting Functions

Trouble Detection

Overcurrent f.ow in the main circuit

vercurrent K P . . g
0 at 1.2 times mir. inst max current.!}

Circuit Protector

. Coroul rtc;rr-
Trip uit oretecter tr.pped

Regeneration
Trouble

Rege~ergtive circu i not activated ir
SZRVCOPACK,

txcessively high DT veltzge in tre

Overvoltage main circuit lapprox 420V

Excessively -arge speed refererce

QOverspeed input.

Low DC voltage in the main circu :

Voltage Drop after power ON. {150V or less.}

Overload cordition of motor ard

Overload SERVOPACK.

=lemen: er-cr cn the printed circuis
A/D Error board of SERVCPACK.

Anv ¢ne phase open in three-phass
Open Phass COWer succ Y.
Qverrun Wrong wirirg of motor circuit or PG
Prevention signsl line.
CPU Error Any error of CPU

{3} Overload {(OL) detection level

Fig. 6.13 shows the setting of overload detection level
at 100% rated motor current.

{4) Servo alarm output [ALM+., ALM-]

1f any trouble detection circuits in Table 6.2 functioxns,
the power drive circuit i the SERVOPACK goes OFF,
7-segments LED indicate the operation condition and a
servo alarm signal is output.

1200

CPERATING
TIME :5:

1C0

WMOTOR RATED CURRENT %

Fig. 6.13 Overload Characteristics

{5} Protective circuit operation

An alarm signal indicates some trouble. Check the
cause and correct the trouble, and restart the operation.
Refore checking the cause, turn OFF the power to the
main circuit 1o avoid danger. Apply the seguence so
that the alarm signal turns OFF only the main circuit
{®, . (). as shown in Figs. 6.1 and 6.2. This allows
rapid reaction in the event of a mealfunction.

If the power to the control circuit {&), (S} is simul-
taneously turned OFF, ithis also turns OFF the LED in
the SERVOPACK indicating the cause of the alarm sig-
nal.

CAUTION

When an alarm signal cuts OFF only the main
circuit, set the speed refarence to OV before sup-
plying power to the main circuit to resume the
operation.

{6} Resetting servo alarm

To reset the servo alarm, depress the |IRESET. {blue
pushbutton switch) on the panel in the SERVOPACK,
or turn ON the alarm reset {ALMRST) signal of input
signal.

If 7.]is ON fe.g., SERVOPACK is overloaded or the
heat sink is overheated), the reset alarm is not immedi-
ate and occurs a few minutes later.



6.6 LED INDICATION

Table 6.3 LED Status Indications (Green}

LED Name Conditions
@ SERVOPACK main circuit veltage
(200VEC or morel 1$ groper
Power
IE SERVOPACK control circuit voltage
{+5V) is proper.
Servo ON SERVO ON sigral is 1erming ON.
Speed Speed reference fapprox 50mV or mare!
Reference @ 15 INPUT.
Input
. PG-phase A puise " Frequency
Encoder B diracing
Puises |B¢:1 PG-phase B pulse. output by
PG-phase C loriginip.lse. | SW2

Table 6.4 LED Trouble Indications {7-segmant, RedL

| Output
Signals

Indication Detection

Base current not interrupled
(normal operation).

Base current is interrupted in
SERVOPACK power circuit.

Overcurrent |

Circuit protecter trépped_!

]
.
3] |Regeneration trouble | ¥When a pro-
I'ection circuit
] 4.] Overvoltage - in SERVOPACK :
functions, 1 OBIVO
(5] Overspeed power drive ialarm
Voltage dro cireut 13 oulput
9 P base-blocked. :is turned
[77] | Overload This block- OFF.
— T status is -
A/D error released by
Open phase “RESET"
operation.
Overrun prevention
I | CPU error i

6.7 PRECAUTIONS FOR APPLICATION
6.7.1 Overhanging Loads

The meotor is rotated by the load; it is impeossible to
apply brake (regenerative brake; against this rotation
and achieve continuous running. s ’

Example: Driving a motor to lower objects (with no
counterweight)

Since SERVOPACK has the regenerative brake capa-
bilit¥ of short time {corresponding to the motor stop-
ping time), for application to a overhanging load,
contact vour YASKAWA representative. -

6.7.2 Load inertia (GD?)} ; .

The allowable load irertia GD? converted to the motor
shaft must be within five times the inertia of the ap-
plicable AC SERVOMOTOR. If the allowable inertia is
exceeded, ar overvoliage aiarm may be given during de-
celeration. If this occurs, iake the following actions :

+ Reduce the curreni limit.
- Slow down the deceleration curve.
+ Decrease the maximum speed.

For details. contact vour YASKAWA representative.

6.7.3 High Voitage Line

If the supply voltage is 400,7440V, the voltage must be
dropped three-phase, 400,440V to 200V using a power
transformer. Table 6.6 shows the transformer selec-
tion. Conneciion should be made so that the power is
supplied and cut through the priniary {or secoadary)
side of ithe iransformer. Singie-phase [00V ciass power
supply should not be used.

6.8 PRECAUTICNS OF OPERATION
6.8.1 Noise Control

SERVOPACK uses i1s a power transistor in the main
circuit. When these transistors are switched. the effect

%0} may scmetimes occur dependitg on the wimng

or grounding mezt

The SERVOPACK meorporetss & CFU. Thig requires wiring and provision

king uoise as much as possitle

to prevent ncse interference. T35 reduce swe

the recommendsd mathod of wiring &nd grounding is shown it Fig. B.1 4.

{1} Groundizg mesthoé { Fig. 6.14.)
Motor frame grounding

When the motor 5 at iie machine sid2 and greunded tnrougn the frame

cr j_‘ current flows from the PWM power through the
stress capacitance of the motor. To prevent this ef-
fect of current, motor ground terminal & ‘motor
frame) should be connected to terminal & of
SERVOPACK (Termina! & of SERVOPACK should

be directly grounded.)

- SERVOPACK SG 0V

Noise may remain in the input signal line. so make
sure to ground SG 0V. When motor wiring is con-
tained in metal conduits. the conduits and boxes must
be grounded. The above grounding uses one-point
grounding.
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} {
200 VAG 2LFF - }
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* 55 i %‘——H;IP—
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| UGER FRAME |

!
P AVR
l ZRONZ

I 2mm? OR LARGER
3.5mma2
OR LARGER

i
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i

- OPERATING RELAY ._:l_/_ \

! ! SEQUENCE I 3.5mm=
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_ GENERATING
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LEAD OF FRAME
3.5mm2 OR LARGER
LT e T e men e s e FRARE Ny

TYPE vl T
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w :

E : Twistad pair wires

Motes

1. Use wires of 3.5mf or larger for grounding to the case {proferably flat-woven
cCOpper wire; .

2. Connect line filtars ohserving the precautions as shown in (2}, =Noise Flter installation .

{2} Noise fiiter installation

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

NOTE

If the noise filter connection is wrong, the effect
decreases greatly. Observing the precautions,
carefully connect them as shown in Figs. 6.14 to
6.17.

(a)

Table 6.5 Recommendsd Noise Filter

SERVOFPACK Applicable Recommended Noiss Filter
Type CACR- Noise Filter Type Specifications
SRO3BC = 2rp | Tres-phase
SRO5BC T IOV AT cless, 5A
fomry o LY T SO AR ]
SRO7BC I LF-310 ‘oA
CORRECT
SR10BC LF-5!5 Trrea-phase
SR15BC 22 200vAC ¢ ass. 154
SR20BC | = g T-ee-paase
=Y | 200V AC clasz. 2CA
L
SR30BC T T _
WRONG
SR44BC 474

Note; Noise fillter made by Tokin Carp.

Fig. 6.14 Grounding Method

Separate the input and output leads.

|
|

die or run them in the same duct.

Do not bun-

Vi
SEPARATE CIRCUITS

CORRECT

Fig. 6.15



6.8.1 Noise Control {Cont'd}

ib) Do not burdle the ground lead with the filter out-
put line or other c:gnal lines or run them in the
same duct. _ -

TH4E GROUND LEAD -
i CAK BE NEAR
THE tPUT LINE”

CORRECT !}
Fig. 6.18

{c] Connect the ground lead smgh Lo the box or the
ground panel.

> :
| * * | 1l
TE E E
:‘29: THICK
SHIELDED  anp
GROUND  gHGRT
BOX  WRONG 80X CORRECT
*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

ﬁ

_I -

‘—*

*Equipment

_ power iine (200V].
.¢ue to grounding error. contact error, or to protect the

" SERVOPACK ! Power Capacity®

6.8.2 Power Line Protecticn

The SERVOPACK is operated through the commercial
To preven:-the power line accidents

system from a fire, circu:it breakers {MCCB} or fuses
must be installed according® ic the number of
SERVOPACKS used (Table 6.6).

A fast blow fuse cannot ne used, because of the in-
rush current.

"Tahle 6.6 Power Supply Capacity and
MCCB or Fuse Capacity

Current Capacity per

Type CACR- ° per SERVOPACK MCCB or Fuse
SR03BC 0.55k V A ] SA
SROSBC 1 1kVA 54

" SRO7BC | 1.5kvA 8A
SR10BC |- . Z2'kVA 8A
SR15BC 3RVA 1A
SR20BC 4 1kVA ! 12A
SR30BC 8.0V A i8A
SR44BC 8.0kVA 20A

*Valuse at rated load.
Note: For ground fault detector, specify fast-response
type. Do not use a time-delay type.

6.9 APPLICATION
6.9.1 Connection for Reverse Motor -Running

I¥ the machine construction requires that the normal
forward reference is used for reverse motor running and
the normal reverse reference for forward running, short
circui: across 2CN-1 and 2CN-7 of connector 20N for
the PG. In this case, change of motor and PG connec-
tion is no: reqiuired. For forward reference. frequency
dividing output from SERVOPACK forwards B-phase.

ﬁ#@-zcm {ov OF PG)

SHORTED | |
20N-7

[
Fig. 6.19 °

—42—



6.9.2 Speed and Torque Measurement

When an instrument is connected to measure speed and
torque. make the connecitior as shown in Fig. 6.20,
usirg a DC amimeter which is =1 mA {both swing],

TORQUE

B3
METER (h-r“) E"JCN 5 : TGROUE MCMITDR

rocen 7N [;}cn k) — < _SPES] MONITOR

Fig. 6.20 Speed and Torque
Measurement

+ Torque monitor output {ICN-9}: =3.0v =10%.7100%
torque

+ Speed monitor output {1CN-107 :

M. F, D series — 4.0V =39%.,71000 r, min
S series— 2.0V =3% 1000 r/min

Instrument : =1 mAiboth swing} ammeter.
Use ammezer of DCF-6 or DCF-12N by
Toyo Instrument or equivalent.
Example : When an M Series motor {rated speed:

1000 r~min; is used, and speeds are to be
measured up to the meximum speed
{2000rmin} in bota directions, use
=8V {both swingl DC voltmeter.

6.9.3 Application of SERVOMOTORS with Helding
Magnetic Brake

AC SERVOMOTORS with brake is held by the brake
wkhen it stops operation. Follow the procedures below
for use. :

{1} This brake locks st non-magnetization. Therefore,
turn OFF the brake power suppiy when the motor
stops. Should the brake work while the motor is run-
ning, the contact causes excessive abrasion and the
brake may be defective in shorter per:od.

{2) The brake has delay time.
ON_~OFF, see Fig. 6.21.

For operation timing of

$2RvOeACK Con~30L CFF[ o |
BCWER SUPFLY

SERVORACK Man _OF= | oN L

FOWER S JopLY T *1

seavoon —OFF | O !

HO.DING BIAKE  OFF |. oN ]

POWER SUPP_Y = 7

BRAKE CONTACT Y 3RAKE RE.EASE T |

LINING:

%2 z—m—de o

SPEEC REFERENCE

:

MOTCR ALNNING

1 Dk
P T,
* 3 L]+ S

200 ms =-1
R MORE

Fig. 6.21 Brake Timing

Timing

*1 "Servo ON" and the holding brake power supply
can be operated simultaneously.

*Z It takes &8 maximum of 180ms from when the brake
power supply is ON till when mechanical contact
is released.

It takes a rnaximum of 100ms when
powser supply is OFF.

#3 More than 200ms must be considered from when
the brake power supply is ON till when spead ref-
erence Is input,

*4 t: shows motor stopping time and is calculated as
follows : ’

{Jutd ) XNy
{(T.+T.)

the brake

1, =0.1047X {ms}

Ju{=GDi 49 : Motor moment of inertia
(kg nm=Ib"in-s*X10°7)

: Load moment of inertia
(kg mf=Ib-in-s?X10™%)

N, : Motor speed (r. min}

Tr : Motor speed reduction torgue (N-m)
T. : Load torgues (N*m)

J (=GD?. 74

#5 Turn OFF the brake power supply when the motor
stops. For normal operation, t:-t, is approxi-
mately 1 to 2 seconds.

*6 Turn OFF “servo ON" 0.2 to 1.0 second after the
brake power supply 15 turned OFF.



7. INSTALLATION AND WIRING

7.1 RECEIVING:

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

Its na'neplate ratings meel your ’"eqav‘ementc
- It has sustained no damage while in tran 151t.

The ou:iput shaft should be harnd-rotated freely.
Howeéver. motors witk holding brake do not rotate.

- Fastening bolts and screws are not loose.

If anv part of the moior is damaged or lost, immedi-
ately notify us giving full details and
gata.

7.2 INSTALLATION
7.2.1 SERVOMOTOR

AC SERVOMOTOR can be instelled either horizontally
or verfically.

'J. Before mounting

V\ ask out anticorrosive paint on ahaft extension and

flanee surface with thinner bYefore connecting thé motor
o v
See Fig. 7.1. ’

to the driver machine.

ANT@ORROS{VE

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 iiquids
Ambient temperature: -10 to +4C

Accessible for inspection and cieaning

rameplate

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. '

137 Environmental conditions
Ambient Temperature: 0°C to +40°C
Storage Temperature; -20°C to —80°C

Humidity: 20% tc 80% RH ‘non-condensing)

{4} Load coupling
True alignment of motor and driven machine is essen-
tial to prevent vibration, reduced bearing and coupling
life, or shaft and bearing failures.

Use flexible couplings for direct drives. The align-
ment should be made in accordance with Fig. 7.2.

&b

{1} Measurae the gap between a straightedge and coupling halves at
four equidistant peints of the coupling. Each reading should not
axcead 0.03mm.

\gAllgn tha shafts.

{3) Measure the gap betwaen the :ouplmg faces at four equidistant
points around the coupling rim with a thickness gaga The maxi-
mum variation betwean any two readings should not exceed
0.03mm

Fig. 7.2 Alignment of Couinng

{5) Allowable bearing Load

Avoid shock to the motor shaft when mounting gear
box; coupling -or pulley. Don’t exceed thrust and radial
loads specified in Table 4.1 to 4.3’



7.2.2 SERVOPACK
{1} Installation

The SERVOPACK type CACR-5R {7 7iBC is rack-
mounted tvpe.

(2} Location
- When instalied in a panel:

Keep the temperature around SERVOPACK at 55C
or below. (Fig. 7.3)

+ When installed near a heat source:

Keep the temperature around SERVOPACK below
55°C. (Fig. 7.4)

» 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.
Contactors and reiays are especially viinerable.

+ Unfavorable atmospheric conditions:

Select a location with minimum exposure to oil,
water, hot air, nigh humidisy, excessive dust
or metailic particles.

EXHAUSTED AIR

55*C OR BELOW PANEL

{3) Mounting Direction

Mount tne SERVOPACK unit vertically on the wall
with main teminals being bottom to take advantage of
natural air convection.{See Fig, 7.5{a).ilnstail it with
setscrews tightened at four mounting holes in the unit
base. To ckange to base-mounted tvpe, change the sup-
port position as shown in fig. 7.5{bj. Mouting screws
of base support are attached to the SERVOPACK.

WALL WALL
f SUPPORT

R

N

VENTILATION
{a} Rack-mounted Type

VENTILATION
{b} Base-mounted Type

Fig. 7.5 Mounting Direction
7.3 WIRING
7.3.1 Rated Currsent and Cable Size

Tables 7.1 and 7.2 show external terminals, rated cur-
rent, and ceble sizes of the power wnit and
SERVOPACK, respectively. Select the type and size of
cables 10 meet ambient conditions and current capacity.
The cable size is caiculated so that a bundle of *hree
cablez can carry the rated current at an ambient tem-
perature of 40°C. Table 7.3 lists the type of cables.

Table 7.1 Rated Current

/ N T Rated Currsnt A {Effactive Curre~t}
External NEak - ;
Term nal . b\lsrtc-sac sn:)&ﬂclsnc-mc SRICBC[SR15BC $R20BC SRICBCISR44BC
3bo ;
Man Cicuz [ 1, £ 5 5 2 2 12 24
Pews- Input : |
COOLING AIR i
On | Motor an 5 = <R ez i 284 zap
Line| Coanection 30 35 £R : ] i . 182 269 330
\ Contral - nza
SEF\...\.'O c . Power Input b
PACK ;
. Sontrel - /C
. ) . TCN 1952 22 m=ax
Fig. 7. 3 Typical Layout for Panel Mounting ot _Conneczor
Line PG Signal o P : .
2CN DImA rax EFMA CC fer cows hne oyl
Connsctor 20N 100 ax &) CC for o It 1
SERVOPACK
HEAT Ground - —
sou - I4
~ Table 7.Z Recommended Cable Size of SERVOPACK
- P = i Cable Size nd
M Extarnal T - 7 T y I
— E Term nal . \I\ :SRO3BC SRO3BC|SRO7BC SRI1CBC[SR15BC snzc-scism:)ac SR44BC
» Jymc
— H - —
. Main Cirguit | s T 27 or ~ore . o |
. » Power Input 3% or mere | (YR
H
M On | Moter e s . i D& o more
M VoW \F 0o e W 3B or more !
X ~ Line| Connsetion U, v 1V 20 o€ 1% 38 or mer
1 Control ot b 1.5 or mors
Power Input
= Contro’ 170 w giec shielced cabie
iCN : be 3.2+ o mere
Connector o s z.moomar twistar cabls
. " . e e off scit-zonoar twistar fablz
Fig. 7.4 Protection against Heat Radiation Lo PO Signal | o -Finisc ez crmesior: 18 or s for 1SN
. Connettor L 1 zia er ess for 20N
! Ground <+ . <% 240 o more




7.3.1 Rated Current and Cable Size (Cont’'d)
Table 7.3 Cable

Tyosof Leas | A1opane Conder
Vinyl Cable(PBC) —
600V Vinyl Cable{lV) 83
Spacial Heat-Resistant CableiHIV) Fie)

Notes:

|. For main circuits, use cables of 600V or more.

2. Whare cables are bundled or run through a duct (unpiasticized
polyviny! chloride conduit or metalic conduit), select the ltarger
cable size than listed considering the currant drop rata of the ca-
bles.

Whera the ambient {panel inside} temperature is high (40C to
60°C}, use heat-resistant cables.

w

7.3.2 Wiring Precautions

SERVOPACK is a device for speed control of 3000:1,
and signat level of several milli-volts or less.
The following precautions should be taken for wiring.

{1) For signal lines and PG feedback lines, use twisted
cables or multi-core shielded iwisted-pair cables
(YASKAWA Drawing No. DP8409123 or DES400093;.

Cable length is a maximum of 3 m for reference 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 possi-
ble to provide class 3 ground (ground resistance [00Q
or less;. Use central grounding point. If ‘the motor and
machine are insulated, ground the motor. '

{3} To prevent malfunction cue to noise, take the fol-
lowing precautions:

-Piace the noise filter, SERVOPACK and IO reference

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 dis-
tance Lo 30cm 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 discharge machine or
when a high-frequency noise source is present in the vi-
cinity, use filters in the power and input circuits.,

- The SERVOPACK uses a switching amplif\ier, and elec-
trical noise may be present in the signal line. Never
leave the termination of the analog input wiring opem.

{4} Remedy for Radio Frequency Interference (R.F.L

SERVOPACK may interfere with radio reception. If the
controller interferes with radio recepiion, connect a
noise filter io power supply.

{5} The sigral line uses cables whose core is extremely
fine (0.2 1o 0.3mf}. 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.

Table 7.4 Power Loss st Rated Output

Power Loss

SEH—;-J‘?;SCK Qutput Main | Regenerative [Control - .|
CACR- Current |Circuit| Resistance ;Clrcmt. W

W W W :
SR0O3BC 3.0 20 10 ac
SROSBC | 4.2 AG | 'oe
SRO7BC 58 80 146
SRIOBC | 75 70 o | s
SRI15BC nz 80 . & 160
SR20BC 18.6 100 4G 200
SR30BC | 260 180 | & © 300
SR44BC | 330 210 00 370

Note: The regensrative resistor causss power loss when the motor
is decelerated, but is neglgible if the motor is not started and
stopped frequently. -



8. DIMENSIONS in mm (inches)
8.1 SERVOMOTOR: M SERIES

{1} Standard

Types USAMED-03
Type USAMED-09B__:

, =060 i
{Straight Shaft)

Drawing 1

WETO5

COANECTSR

Types USAMED-12B." 2
Drawing 2

‘1 {Taper Sheaft)

to -44Bi_2 {Straight Shaft)

Types -03__31, -06. -1 Typs -02B732
Detail of Shaft Extension - Detail of Sraft Extension i

P

=F

LS DA

R

Detail of Shaft Extensicn

AC SERVOMOTOR

Flange Surface

LT KBl |KB2| IE
Type I LA LB LC LE LG |LHI LZ
55 145 165 | @
& LEgT M1 TE 4IE) 0 AG4:
92 :
3822,
139 200 |
o4 i5 472} wan | 230 : 13.5
USAMED-30 2z 128 . : ‘20557 B3
USAMED-44B[ 2. 119 ~ 240 | i

AC SERVOMOTOR|Dwg| Shaft Extension Alslprux ! Motor Connector Types Optical Encoder Connector Types
Type Na. ° S (5] i kg E(T;) ! Receptacia L-type Plug Straight Plug Csble Clamp| Receptacle L-type Plulsmsight 2lug’ Cable Clamp
USAMED-03.__17| 1 ) 8.5 '
USAMED06" " - Ses Drawing 1. 0 M ]
e L e 13 = Icp 108 155 1A
USAMED-089B _2* 1 0 BRO e |20 wn
USAMED-12B; 4 22 arti H AS 3:02 4 20
25 [ oo s AR B22:MS 516622 MS 3D _og
USAMED-20B 2 _ o | 22 Y R 2P
USAMED-30B72 2 ! ! 41 woa I : ,
.- 42 B i o g, MS3HZA EZEMS 2103 B 32iMS 31 B3z MSamsT i
USAMED-44BL-2 | 2 ¢ s s | 5o -17P 17§ S178 20 A
*Not provided with an syebolt.
Notes:
1. 7. in type designation 15 determinad by output pulses (P.~R} of op- 2. Vibration: 15 xm or below.

tical encoder as follows:
Standard: A {6000 PR}
Optional : B {5000 P.”R}. D {400C P“R)

3. Plug and clamp are not attached for receptacle connection.



{2) With Brake

Tvpes USAMED-03"7"110E, -06i
Type USAMED-09Bi_20E(5: 1"8.15")1: Shaft;

Drawing 1

IQE {Taper Skafi}

Drawing 2-

50190

.F-

430108
-1

TfDeS 1

Type -09B_20E
Dstail of Sxatt Extension

| Detail of Snaft Extesion

AC SSRVOMOTOR Fiange Surface Shaft Extension
Tyoe USAMED- | i yLC LE LG|LH]|LZ 5 | Q
1 320 | 262 Bl
i12.5983 1 11C3150 5 2307 : _ 28
1 33 — 113 az 143 P -12 165 9 wiez
- | c2zesr | 1LIR 4457 (2627 | 15709 i0.472) | 15438 | 028
1 i g fadt
2 : :
o 54 123 143 114 : 18
= 21260 i 62 4 4380 i TeSh
30B_220E 2 f
AC SERVCMO~OR Dwg Approx ! Magnetic Brake Connector Types for Meior ard Brake Optical Encoder Caonnector Types
Ty USAMED- | No. Mess [Wettagel — Inertia Saetm T g eatacla |L-typs Piug| Swraight Plug | Cabe Clamn | Receptacle |L-aype Plug|S:reight Flug Catls C
¥s SAMED- o kg (Ib}! W kg-m? {ib-in-s°) |N-m ilp-in}: ] ace| ype ug| aigh g Clarp p! -1¥pe Plug|Sreig Jg! aCarTo
035C10E- | 1 i ' = ons
3 2 15 MS 3108 | M3 3106 | M3 3057
063_10E* | 1 - I8 : - - - - -
23 -1 o IED 20 - * - 12
08B_20E- | 1 23 | 18 B0 - 155 | B20 - 123 | Mg 3102 | MS3:08 | MS 3108 | MS 3957
12B_Z0E 2 30 S 3108 A20-29P | B20- 298 [ B2G - 265 - - 12A
p— 37 N S
2087°20E . 2 Y 3 . . .
30B__20E > :?:2_— B24 - 105 | B24 - 235 - 16A | |
*Not provided with an syebolt.
Nozes:
1. 77 in type designation is_determined by output 2. Vibration: 152m or below.
pulses (PR} of optical encoder as follows: 2. Plug and clamp are not attached for receptacle connection.
Standard: A {6000 PR} 4. Power supply for brake is %) VDC.
- -Qptional: B {5000 PR, D {4000 PR} 5. For type USAMED-44Bi_20B, contact your YASKAWA

{3} Shaft Extéension of Stra‘ght Shafz

with Keyway
Both SERVOMOTORS without brake and
with vrake bave the same dimensions
except for shaf:i extension.
Sjafi extensions are shown below:

LR

LE , 6{0.238)"

*Only for USAMED-03t

-0981

Note: Dimensions of the shaft axtensnon kay and kayway are based on JIS {Japanese Industrial Standard}

“Sunk Keys and Their Corresponding Keyways

representative.

-AC SESVOMOTOR Type USAMED-

Skaft Exten

Without Brakse

LR [ LE

sion

With Brake Q

4ak

T

12B152K _
20B12K 20BC2KE
30BT2K 30BIZ2KE 3z
44BT2K 1 44BC2KB

{Normal keys}.”

Shaft extension key is furnished.




8.2 SERVOMOTOR : F SERIES

{1} Standard

Tvpes USAFED-02

Il {Taper Shaft)

Drawing 1

Typs -02_5_1, 031
Detail of Shaft Extension

Types USAFED-05 T i1 {Taper Shaft;
-13C{7"2 {Straight Skaf:]

Drawing 2

LL

1, -09_C1

5 _i Typs -13C°:2
Detail of Shaft Extensicn Detail of Sraft Extension

i Tyves -5

Shaft;

Drawing 3 L

LY LW

I Detail of Snaft Extersion

AC SERVOMOTOR | Dwg [l Flange Surface
Type USAFED- | No. | L Lt LM | LR kaz. 1€ | KLI KL2 —— W) [LE LE TH L7
T T
1 & — 76 a7 160 ° 80 _Ecs I o0 120 | 6.8
1 1 i2982) 134355 @937 i (8,150 _Isae) - (353 wrza: | razen
2 2
2 Z3. 130 6 165 | ]
3 _ 5iim: | crzae 4 aps: | iooma
2 EEEN ..
195 ooz
3 237 E | @ saz .
294 139 5 - B
3 ti157e 123 zs.f,va; :71?.?‘- -:3_32-, | =z
= 379 | aken :
Zaezi i
AC SERVOMOTOR | Dwg Motor Connactor Typas : Optical Encoder Types
Type USAFED - No. : Recuptacle L -typa Plug |Stra-ght Piug|Cable Clamp Receptacls | L-typs Plug Stra.ght Plug Cable Clamp
1 RSS2 A NS MSIEIMUS|MEAHEBLLS MS 3057 i
1 2P S28 .28 e
2
MS 2102 A 18 :
2 e NS 3162 A 26 | MBS 210
2 | -2pP
200 12" 3
- 3162 A 22
30C iz 3 MS 3102 A 22
44C.”2 3 | |

“"Not provided with an eyabolt.
Notss:
- £7in 1type designation 15 determined by cutput pulses (PR} of cptizal encoder as follows:
Standard: A (6000 PR}

Optional: B {3000 P~R), D{4000 P R)
2. Vibraticn: 13 2m or bolow.
3. Plug and clamp are not attached for receptacle connection.



{?) With Brake

Types USAFED-02”

Drawing 1

1QE {Taper Shaf-)

LOE (Taper Shaft)
i I20FE {Straight Shaft}

1

o LB LA L

Types USAFED-20C_ 20FE to -44C
{Straight Shaft}

Prawing 3
L
! LL 5|
53 LM I
2 T-NEE_ON
=0
[]
.n.l
B
— |
.
CPTICE .
CONNECTD

a7 (1.457)

6.5(0.256)

oW

sy

4310081

fA’ER 11

16106300 DIA _°

Types -G5.__1OE, -09.
Detail of Shaft Extension

Type -13C.T20E
Deta:l of Shaft Extension

LR _,
LE |

te

N =

1]

—_ i

° |(9/ 4.‘

L]

: Detail of Skaft Extansion




AC SERVOMOTOR
Tvpe JbAFED

Flange Surface Shaft_Extension
LC LE - LG LH L2 S Q

.. See Drawing 1.

{3,150 -

110 3gn 130

1185 9 See Drawing 2.
(2331 i OB e

40
71575

2
.86

@ ha

a5 =
{1.378 3%

EFES

AC SERVOMOTOR [ Dwg Magnetic Brake Connector Types for Motor and Brake' Optical Encoder Connector Types
- Mass |Wattage. Irerlla e |
“yre LSAFSE - | No. kg (il w . L-tvpe Plug : 51rs|g'|t Plag| Caze Clams Receptacla|L - type Plug|Straght Plig: Capie
- ! ; 8 M5 3102 | M5 3198 MS 3106 MS 5037 ' |
1 1z Al4S.6P [ B143-65 BI:S-65 .54 i
° ] |
" 18 L MS 3102 MS 3108, MS 3:8 7 -
=~ A2G-15P B20-158 ' 9315 > M P \.’S 31:‘!3 MS 3106 MS 3057
13C720E" | 2 R - : S: -1ZA
20CI20E" | 3 ; i :
. . MS 3102 MS 3108 MS
e ' 424-16P B24-105 | B24-:
44CL _20E 3 |
*Not provided with an eyebolt.
Notas:
1. 177 in type designation is determined by output pulses {P.”R) of op- 2. Vibration: 15 2m or balow.
tical sncoder as follows: 3. Plug and clamp are not ettached for receptacia connsction.
Standard: A {6000 P”R} 4. Power supply for brake is 90 VDC.
Optional: B {6000 P-Ri. D (4000 P.“R}
i3 Shaft Extension of Straight Shaft
with Kevwav AC SERVOMOTOR Type USAFED - LR LE Shaft Extension
. ) , Without Brake| With Brake 5 @ oK | T | U . W
Both SERVOMOTORS with brake and — ! — : l !
without brake have the same dimensions s 5 i
except for shaft extension. S S5l -dawa)  wot 5 03 3
Shaft extensions are shown below: ' 15 2y w1 | sue | s
LR 7 s oae U oos
LE . cam | oaes: |
ETo
9 13C T2KE i -
N QK 20C_2KE
i 2 3 ia
M- - i35 TET ploce
E~ 44CL72KE

"&mm (3°567in} for USAFED-02

6mm {J.2381n.] for USAFED-05 < 2 to 13C_2
Nopte: Dimensions of the shaft extension kay and keyway are based on
JIS {Japangse Industrial Standard: B "3 “Sunk Kays and Thair Corre-
sponding Keyways {Normal keys).” Sha®t extension key is furnished.




8.3 SERVOMOTOR: § SERIES

{1) Standard . .

Tvype USASEM-02A0 2 (Straight Shaft;

(L

[l
e’

110

i

Approx. Mass: 1.4kg (3.091b} -

-AC SERVOMOTOR : Flang Surface and Shaft Extension Approx
L LL LM LT LR  KB! | KL1 - Mass
Type USASEM - : LA | LB 'LC | LE | LG - LH | Lz s kg (b}
[— 170 149 110 - i ; ; T35
03AL 2 -:.-oqz': & o 4 330% '3‘9‘_ 30 | . 138 "90__ : i 70 _gm . B8O | 3 .8 I 105 6 14 i
T s O DG Sl e e e il Ml Ml Rl B B 2
Nozes:
1. i3 in typa designation is determined by output pulses {P./'R; of optical encoder as follows:

Standard: E (1500 PR}

Optional : € (2500 PR}, F {1000 P./R} - -
. Vibration: ‘Sxm or below.
. Plug eand clamp are not attached for recaptacie connecticn.

w kN

Types USASEM-15A7711, -30Ai"1 (Taper Shafti)

Type USASEM-08A..
{Taper Shaft;

SRR IO W P

il
Nt
:

[RIENE IR RN

ENZOZER

CONNECTSRS

s : KCTaR
- : CONNEC™07

AC 3Z3VOMIT0R . Flang Surface Shaft Extension
s, | | tE :"M| LT LR KBI KBZ|K"'|K"2 LA~ 1B JLC[LE LGIiH LZ LW, OIOKjOA[X |8 VIP[ U W T
— : 1 16 34
JBA 1 58
15471 o
30A1 [
Notes: . N
1. . in type designation is detarmined by output pulses {PR} of optical encoder as follows.

Standard: C {2500 P~R)
Optional : E {1600 P,“R;. F {120C PR}
. Vibration: "5xm or below.
. Plug and clamp are not atached for receptacle conmection.
Dimensions of tha kayway are bassd on JIS (Japaness Industrial Standard)
B1301 -Sunk ksys and Their Corresponding keyways {close kKeys:.”

Motor Connector Types Receptacle Cptical Encoder Connector Types
Receptacie | L-type Plug Straight Plugj Cable Clamp Receptacle ! L-type Plug Straight Plug Cable Clamp

ot

AC SERVOMOTOR
Type USASEM -

03AT:2 MS3i02A 18 | MS3:08E18 AS306R 18 : i i
MS3:02 A 18 | MS3: AIS 3t 15 3957194 |
A2 -10P 108 -195 | M3 3057-194 | |
- [ MfS2:02A20 MSE3:08B2¢C D M8 3057-12A
e MS3102 4 20 | MS 3108829 | MS3106 B 20 2P -288
15A 21 MESIEA e | B amacsToiza :
= b T e L) .
A




{2 With Brake

Types USASEM-02A7120B, 03AI:20B,
-05A°_20B {Straight Shaft)

| M R
; agnetic Brake
AC SERVOMOTOR 1 anete. —— Approx
TYPE USASEM L | LL LM Tvoe Inertia Swatic Frictior Torque Mass
. | Yp kgem X127 {lbeirss|  MNem Cbein) kg (b
228 | MCNBLO - 05 038 2z
241 AT ¢ = 0.98 3.5
84551 MCNBIO - 05 2674 . =T
05A:20B 263 MONBLS - 01 78 i
Notes:
1. Drawout construction of Type USASEM-0ZAEZ0B is waterproof 3. Vibration: 15 xm cr bslow.
gland method. Therfore, connector part differs from figure above. 4. Plug and clamp are not attached
For details, request another dimensions to Y ASKAWA raprasentaive. for receptacle connection.
2. .20 1n type designation is determined by cutput pulses {P“R) of 5. Power supply for brake is 90 VDC.
optical enceder as follows:
Standard: E {1500 P./R)
Optional : C (2500 PR}, F {1000 P./R)}
Types USASEM-08A "110B, -15A. i1OB, -30Ai_/10B (Taper Shaft)
AC SERVOMOTOR | Mag”et'l‘s’ B'i_"‘e "
tia IStatic Fricnon Torque oltage
SASEM - ooy
Type U Type kgm X1z bvirs | Nem (Ibein} VDC
10B SCFB.90-30 03365 90
ATHXICY:
15A. 10B i RNBO.SK-12 90
— 1 T v
30A710B \SCFB/90-120 |, D:672 a0
Notes:
1. .2 in type designation Is determined by output pulses (PR} 3. Plug and clamp are not attached for receptacle connection.
of optical encoder as follows: 4. Dimaensions of keyway are based on JIS {Japanesa Industrial
Standard: C {2300 PR} Standard) B 130! "Sunk keys and Their Corresponding keyways

Optional : E {1500 P.”R}. F {1300 PR} {Close keys)"
2. Vibration: 15 2#m or below.



{3) Sha?t Extension of Straight Shaft

SERVOMOTOR proper is the same dimensicns as standard SERVOMOTOR in S series except for dimension L.
See Par. 8.3 {1). Details of shaft extension are shown helow:

* With braks * With brake ’ - With brake
Type USASEM-08A- 20B Type USASEM-15A _120B Type USASEM-30A.20B
. . i §- - - - -
wLgs7 = ey Cwas
1299 Z ' 461187 e 16457
5 peddiall . 5% 22
N5 624 - k]
I I ] Rt T, . T 6 (24}
b-el | i . 121647 34 | NON-ROTATION - i
S < 1.3 —_ *
o [=] - o<
gl< g . a H*_—‘ <z
| B -3 PE ez
— 2|8y : 2 R [ R o= LI
T8 TIE g 2 U
ol P < < o8 |l z=i12¢
—4=t -, 8 —f = - ’J VI
] - )
i i3
28

(4} Shaft Extension of Straight Shaft with Keyway

SERVOMOTOR proper is the same dimensions as standard SERVOMOTOR in § series but dimensions L of type
LUSASEM - 08 AC2 K. or higher is the different dimensions. See Par. 8.3 (1}. Details of shaft extension are shown
below.

- Without brake - With brake + Without brake . * With brake
Types USASEM-03A_i2K, Types USASEM-03ATI2KB Type USASEM-08A_12K Typs USASEM-08AI_2KB
-05A; 2K -05A _i2ZKB
z : 2 , - ’ z
B g 1)29B409 g 1267 1209 S
ELELM _ 3% (1.18)| g & 05T PRI |
Jo1ie 3 = g = - - - 30 3 §
= < = s < : = = N
w78 wla 1 8 252 1 % 1= &7 §
7 =) 5.2 e, [ £ ([T P [0 25
- — o = = (]
_ 2 = = | 9.2 i =2
gy Ry 17 |48 %j LE =1 2y
[ *l.es | iRd | ¥ 28 Y e8
3ona e | | 1= I -2
o — I . S ot
a'r_ 1 BL G 2006 i i 1
2> 22 L S 20w
| 50w @ | saegm ] 51
2T 1 oT %
5] 5i197 ol 513571
- Type USASEM-15A; 2K~ + Type USASEM-30A32K”

[

.

110" by

Type USASEM-15A: _2KB” Type USASEM-30A! :2KB’
10 3655 (14 3007 ) (L) 418 (16.457)

iLs 305.5* (L) 352 =
Y - {13.856) ‘2
461181 a; 56221
gozag, ! B o2 | &
120471 nae’ T 6"0‘36, a5 | <

! Fae] i ﬁg- < =

‘2 ] -g_!:ﬁ g

= £

{ 0

I

—- 15 -" -r(_l:%oe:'

H :0.1 381

(o |
{197 D)
fon DIA
(4.3307 -Sona DIA)
& jﬁ'“f’*‘
114.3 -Sou0

w

5 | Aice

_ ’ i
: t!: NERE o . tl_:_'.g:c-z:}e:-
! 610236

*Without brake
'"With brake

610 236

60 236)



{5) Shaft Extension of Straight Shaft with Shaft Seal {6} Shaft Extension of Siraight Shaft

SERVOMOTOR proper is the same dimensions as stan- with Keyway and Shaft Seal

dard SERVOMOTOR in S series. See Par. 8.3 (1), SERVOMOTOR proper is the same dimensions as stan-
Details of shaft extensicn are shown below: dard SERVOMQOTOR in S series. See Par. 8.3 {1).
Details of shaft extension are shown below:

*+ Without brake * With brake + Without brake + With brake
Types USASEM-03A! 2S, Types USASEM-03A;

Types USASEM-03A 2T Types USASEM-03A .

-DEA?T:ZS -05 -0BA2T
(
= 30
a N
.18
BN B .
o I 30 (1.18 HIG1B) % 3 (1.18)
A | —
A g | 3 0 i gg_ S2EAL =§
- = TICE 14287 INOK) ! OIL SEAL
{E *J—--—ff oy o alos: SB14287iNOK)
. N7 i = 3 h— [
128 SHAFT SEAL £ 7| a e - I z
SB14287 (NO | =|< B OIL SEAL iy T 2
s ~ K -} .2 §|a o5 - 5B14287 (NOK) = a,é;g‘ B
3 L TR 2 9= g
P 18515 , & &l 2 = 3
—[E'_SR o = B o l- ;o= | -
et 15 gl <z = s 3lel< 3 1o &
B Fies 5|S &% g O°° 30118 <4 =
=T e A £ 3 & cla
i e R 5" !8 1o3 }ﬂ =] @ z
RlE £ 3 t®e3 8 S
(3 .v_ LT3 E o T3] ‘; cc
o 509N o
0 u
=3 =1
(7} Shaft Extension of Taper Shaft with Shaft Sea:
SERVOMOTOR proper is the same dimensions as stan-
dard SERVOMOTOR in S5 series. See Par. 83 (1;.
Details of shaft extension are shown below.
* Without brake » Without braks « Without brake
Type USASEM-08A; 118 Type USASEM-15A._{18 Type USASEM-30A: 1S
18 {0.71). A
{ i0.47!
18 {0.71)] 28 {1.1) |12 {0.47) ) 11204 35
TR s-ozasa-“' '10 (0.394) 20 (0.79), (1.42) 14 (0.56)
FCN3T_ w10 0.394) 120047 T
~ i + 1120
104 . || non-ROTATION 5‘0—23%' i.'i 125 {0.49)
— <
£ H a —‘[i_— <=
] i =iz « VoL e
= P = R E g] o
<E|a. = LR b3
Bzl fn OIL SEAL - ‘S. FIR . N2 el
OIL SEAL - e 8 SB 25408INOK” [T Bla| - 8 IR o
$B16307 (oK) i 1 2g , 2 OILSEAL ' | % =iF g
p ! z \TAPETEO' e -
; 3 =5.  TAPER1/10
| TAFER1/10 25 510197 §|§
| a:
510197y p— 3101571 50 19?1:_¥ 6i0.236 6(0.236)
430169, 5 Bi0 2281 :‘é{*
6.6 10 260)




8.4 SERVOMOTOR : D SERIES

{1) Standard

MSCE

SBUILTHN

AC SEAVOMOCTCR I | ; -Flang Surface and Shaft Extension
3 Py L :LL|LM LRiLT KB1|KB2| IE KLi|KL2 KL2! D ;
Ty LSAES- : | L tHlLz [Lar’
05E_Z0E* ; 55 | 45 B2 : 3.5
10Ei_Z0E"
15E:20E "
22E_R20E* :

JER0E" [ 37|28 &

"Not provided with an eyebolt.

Notes - 2. Plug and clamp are not attached for receptacle connsction.
I. 77 in type designation is determined by output pulses {P/R} . 3. Dimensions avove are applied for sgrvomotor with incremental
of optical encoder as foliows: encoder, with absolute encoder or w.”wo holding brake as wall.

Standard: 3 {2048 P.”R)
Optional: 2 (8192 PR}

Receptacle Specifications -

A SEVCMOTO Conractor Tyoes for Moter ard Brake Cnt:cal Ercocer Cornector Types
Type USAMEZ- Receptacls L-type Plug Surzigh: Pug Caz e Clamp _ Recerzacle Ltype Poag - Straigh: = © o Cable Cerp
hSERK b AIZ 2106 ME 5057
i Biu-15F B20- 155 - 124
: : i MS 3168 MS 3057
i g - B2 28
B21- 105 : i
of Straight with Keyway
AC SERVIMCTOR Shaft Extens:on
Q Type USAMES- spla lalox:T U W
QK : H
TT———

Note: Dimensions of the shaft extension key and keyway are based on
JIS8 {Japanese Industrial Standard} B 1301 “Sunk keys and Their
Carresponding Keyways (Normal keysi™ Shaft extension key is fure
nished.




8.5 SERVOPACK
{1) Types CACR-SR 03 BC to 07 BC

|

e e e e e L
— —= ==C=§

e j%gggr%é &

_65{(2559) 300{11.811)
i

| 1
EXTERNAL e ‘ — ;
TERMINAL 11, | " T :
CONNECTION | .8 S
SCREW M4 T , o _ .
T e o .
e e i =
X azM e gg i % :_2:
S EZ n 4 r~|
“w’%| CONNECTOR < =l
n| S Sope 8 o=
it : g /~/ ! Nl r(:'|
REEL £ ) N
e A ‘
' Sl
®= [[] | .
© Vo Sl I | 1
Ch i i 1

NAMEPLATE

APPROX MASS: 6kgii3lb}

{2} Types CACR-SR 10 BC to 15 BC

AT HITmn
g | SNnEsSsSs=E M

— e — —— == =—=

[ e R e R S
—_— o o D 09 &
e

'
o e ) C—— &———=

u.

el B
Se——

“CN o = :n -
150(5.905) CONNECTCA 4 " [T NNNNMNANNRDA _— ANNNNN S NNNANAT
= hadd ; £Qp*
25)ee  100(3937; 25 foeet | 65(2 559), 300011 511)
I gic2aek ./ =
EXTERNAL == "' "__':":__'j'.';:,',"'-"j.-";
TERMINAL 11p, |8 SFPIXA3 320507 o I I
CONNECTION P : - . !
SCREW M4 s @ G ! = | r-
- ﬁ‘ E j | %
r s Ae [ bl P . — |
PO -1 |1 H %l S | i z 2
Y3 ;d: aLapw E :E g;! gi . $| ;
i S R € s @
= FiskT ol . D o Q -
vEL OO g ciaee o ®
w La, 15| .. v |«
+ U8 e i) [ 5 s o~
IT:1 I 2 ! -“[IJ“. s |
h I'- 4 | | :
% [+ J 1
"" ﬁ "'""'“""‘ﬁ'.'_'__L 1 i

|
NAMEPLATE
APPROX MASS: 7kg{'6b;

* Made by Honda Tsushin Co,

" Including mounting flanga thickness,



{3; Types CACR-SR 20 to 44 BC 1

I XYN UEGS Lot T
1104'8) 04¢ 4

_Iu_n.i.l.!l..PILn“r.::..l.uni..il.vn ‘
[ Cdnd eV ) € o) E— - 5
o T ? C o o

S I U — D e /= S

T o iy D 2 T
L O ) D e D ST
e 2 S = o
[y Y e D ) o O
[y S S N S B e B
— c— [ SRS s 3 —
Com o2 T oD ) O )
—_— Y L O T ) G
—— L T O

C > C—> O L e et

— =1 ¢ = ¢ rl = C e T—"
C 2 C ... 1 C 2 C O

"CN CONN

S0P

=102 -

" 250 19 543

dr .

L

200 i7 8741
AR SUPPLY

5 0sA
T

™ wgre zezm

v

£ AND EXHAUST

MCCB

AN
EXTERNAL

w

g

3

[+)

ii}

=

<

Fd

a
Nz
=}
a5
ZoLz
=z
ZSm
S50
=ys1r

" APPROX MASS : 12kg (26 |b)

;- * Made by Honda Tsushin Co.

" Including mounting flange thickness,



8.6 PERIPHERAL EQUIPMENT

{l1; Variable Resistor for Speed Setting
Type 25HP-10B

PANEL Drilling Plan
_ TYPE 26HP i,ﬁ‘_i’“"“‘“""'“"

t AY i

= . i - 7 510 301
S = LY i U ‘g szi;ngnE Qm HOLE
Tz Rk L

% |2 i S PacY
?‘ Wf o N 10
i K Ly
- Il s i0 401

g ' MULTI-DIAL, TYPE MD

(148x004] 451095 -004]
081

{2} Power Supply for Brake

{a} Standard Type

- Input 100 VAC, $0 VDC, Max. 1.0 ADC
{Tvpe B 9400876-2)

« Inpus 200 VAC, 90 VDC, Max.
(Type B 9400876-1}

1.0 ADC

S001_9€63:
h
i : 3011 751
i
]
| S——

250 354: -

LEAG

Lead length: 500mm {19.69 in} each
Lead color

AC Inpu: Side Brake
v | goov Side
Biue ! Yelow Red
Write ! White Blacx

Note: <Close or open the brake power supply circuit on AC side, If AC
side is operated, braks time becomes extendad.

*For 100 VAC -

DIODE
BRIDGE

BLLE

AC SICE -

ﬂ“

-For 200 VAC - !
OIODE .

YELLOW

AC SIDE ° | DC SIDE
! SURGE : SLAGE | 1BRAKE SIGE:
| SUFFAESSOR SLPPRESSOR,

" d e
WHITE b + ¢ BLACK

L - |

DC S:DE
(BRAKE SIDE!

{b) Conventiona! Type

- Input 100 VAC, output 90 VDC, Max. 1.0 ADC
{Type OPR 109 F}
« Input 200 VAC, output 90 VDC, Max. 1.0 ADC

{Type OPR 109 A}

742913
6i10.236) 2701 0637

40:¢1.5751
——

(- ( *
5] laa
Eﬁ r‘L‘ﬁ | :; EE [\
5 6 1

51(2.008) . 6/10.236)
i 54(2.126) 20
H 6412 .520) 10.787

Type OPR109F Circuit Diagram

SWITCH
2
100VAC F | 4 BRAKE
PUT
INPU l RECTIFIER
17
| — [
PROTECTIVE
Type OPR 109 A Circuit Diagram ELEMENT
SWITCH
2 B 8 5
~¢ > ‘ t« 4
200/220VAC  F ARECTIFIERp BRAKE
INPUT 4 4 ;
= mawllh
PROTECTIVE
ELEMENT
Notes:
1. Do not short-circuit between output tarminal Nos. 3 and 4.
2. The opanclose value of the contact used for Nos. 5 and 6 is
5 to 10 times the rated current of the brake used.
Direct current opsn,close contacts must be used.
3. Insert a fuse in the input side to protect the powser umit.

Fuse Type: MF60 NR2
{Made by TOYQ FUSE CO..LTD)

Circuit Diagram

FUSE ] 1 BRAKE
POWER
SuPELY
INPUT \™ FOR
\|/ BRAKE
o )




9. TEST RUN

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

9.1 CHECK ITEMS BEFORE TEST RUN
9.1.1 SERVOMOTOR

Before test ran, check the foillowing. If the tes: rua is
performed after leng” storage, see Par. 11,
“ INSPECTION AND MAINTENANCE.” = -

- Connectior to machines or devices, wiring, fuse
connection and grounding are correct.

- Belts and nuts are not loose.

- For motors with shaft seals, the szeals are not
damaged and oil is properly lubricated..

9.1.2 SERVOPACK

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

- Conrection and wiring leads are firmly conzected to
terminals or inserted intc the comnectors.

- The power supply iz turned OFF if servo alarm
OCCUrs. - :

. Voltage supplied 7o SERVOPACK is 200 to 230V " %
i{If a voliage line other than 200V is used, the
voltage should be-dropped to 200V through a power

transformer.;

- The speed reference should be OV.

9.2 TEST PROCEDURES
9.2.1 Preparation of Qperation

During test run, lcads shouid not be applied to the
SERVOMOTOR. If it is necessarv o start with the
driven machine connected tc the motor. confirm that
the driven svstem has been ready for emergency siop at
any time.

{17 Power ON

- Af<er checking items in Par. 9.1, turn ON the power
supply. When the power on sequence is correct ac-
cording to Par. 6.1, the power is turned ON by press-
ing the POWER pushbutton for approximately 1
second. :

- When the power is correctly supplied. the following

green:LED s light: @and',\-’IP .

- When a Servo ON signa! is input f{contact is ONI,
the power circuiz in the SERVOPACK operates and
the motor is ready to run.

9.2.2 Operation

The operation is possible only whiie Serve ON signal is
ON. . i

- Ingrease the .speed reference voltage gradually from
0V, then the motor wili rotate at = speed propor-
tional to the reference voltage. -

« When the reference voltage is positive, the motor ro-
tates forward fcounterclockwise when viewed from
the drive end—output shaft; (Fig. 9.1)

Fig. 9.1

Motor Forward Running

9.2.3 Inspection during Test Run

The following items should be checked during the test
TLT.

- Unusua: vibration
- Abnormal noise
< Excessive temperatire rise

If anv abnormalizy iz found, take corrective ac-
tions according to Par. 12. At a test operation, the
‘ocad and mackine may not fit well at first and resuit
in overload.



10. ADJUSTMENT
10.1 SETTINGS AT THE TIME OF DELIVERY

The SERVOPACK +has been

facrory - adjusied as
follews:
{1} M series
Table 10,1 Standard Adjustment and Setting Specification
SERVOPACK - Applicable SERVOMOTOR SERVOPACK Adjustment
Type CACR- Type | Optical Encoder Rateci Spe_ed Star:in_g Current F‘_G_F_requency
USAMED- pulses,/rev Current™ A Setting Setting® A Dividing Ratio
SRO3BCIAM (Y 6000 ;
SRO3BCIBM 03_iB” 5000 a0 ! 7.3
SRO3BCIDM 33 D1 4000
SRO7BC1AM cE Al 6000
SRO7BCIBM a5 5000 .8 3.9 !
SRO7BCIDM GE...Di 4000
SR10BC1AM 09242 6000
SR10BC1BM JeRBz 5000 7.5 6.6
SR10BC1DM 098 D2 4000 A
SRI5BC1AM 12BA2 5000 169 r/men
SR15BC1BM 12282 5300 7 at rated 8.0 X1
SR15BCIDM "IB2 4200 ' Soees
SR20BC1AM 20BA2 8000 refarence
SR20BCIBM 20682 50CC ‘8.8 42.C
SR20BC1DM 23302 4000
SR30BC1AM 2342 60CC
SR30BCIBM HEBRZ 5000 23.0 £5.5
SR30BC1DM 30BO2 2500
SR44BCIAM 44342 [SEEN
SR44BCIBM 44822 50T 33.0 7C.0
SR44BC1DM 442302 4008
* cffective value
Table 10.2 Standard Factory-adjusted Switch Positions
Swi Sw2 SW3 Sw4
SERVOPACK Type CACR- Motor Type. Pulse Resolution Speed Loop Motor Characteristics,
PG Pulse Setting Setting Condition Setting SERVOPACK Function Setting
* SRO3BCIAM
Standard ; to
| srasBCIAM
! SRO3BCI1BM |
| to |
) | SRIOBCIBM !
Optional )
SRO3BC1DM
to
SR44BC1DM

t Gpare short-circuit pin O : Shorted C : Opan

Table 10,3 Standard Factory-adjusted Potentiometer Positions

Auxiliary Input Auxiliary Input Zero Drift Max Current Loop Gain

SERVOPACK Setting Fine Setting Setting Setting Setting
Type CACR- VRI INBI' VR4 INBZ : VR3 ZERO | VRS CUR| | VRe LOOP|
SRO3BC1 . M | :

M , :

M 10 v/ ~ated spead ! 12,10 !

M {For setti~g by 5/1C 43 to 6/1C {Fer setting by | /0

M the user. )’ ha user. ; |

M

M

Notes :
1. In the Table above, i~ . ahows approx:mate scale of potsntiomater,

M7
For axample. '-“lji indicates 7130 sca'e,
[N

2. Tha potentiometsrs other than listad in the Table above are provided for the
SERVOPACK, Do not change thess potentiometers’ satting axcept for a
special case since they hava bean preset a: the factoty.



10. 1 SETTINGS AT THE TIME OF DELIVERY (Cont'd)

{2) I series Table 10.4 Standard Adjustment and Setting Specifications

SERVOPACK Appllcabl.e SERVOMOTOR SERVOPA.CK Adjustment

Type CACR- Type (Optical Encoder Rater:l Spe_ed Star-‘.lnlg fiurrent PG Frequency
USAFED- - pulses/rev : Current™ A Setting Setting® A Dividing Ratio

SRO3BC1AF ! 6000

SRO3BCIBF z200 3.0 ! o 8.5

SRO3BCIDF 4300

SROSBC1AF 6000 )

SROSBCIBF 500G 3.8 1.0

SRO5BCIDF 40CC

SRI10BC1AF 60CO !

SRICBC1BF 5000 . 5.2 7.C

SR10BCIDF 4000 i800 r/min at .

SRISBCIAF - 600 rated speed 1

SRI15BCIBF 50CD 9.7 27.8

SR15BC1DF £000

SR20BC1AF 600

SR20BCIBF 5000 . 16.0 2270

SR20BCIDF 4000 )

SR30BC1AF 60C0

SR30BC1BF B0C B 20.0 55

SR30BC1DF £000

SR44BC1AF 6000 |

SR44BC18BF 5000 30.0 770

SR44BCIDF 4000

* Effective value
Table 10.5_ Standard Factory-adjusted Switch Positions _
SwW1 sSwz2 SW3 | Sw4

SERVOPACK Type CACR- Motor Type. Pulss Rasoiution ~ Speed Loop. Motor Characteristics,
PG Pulse Setting . Setting Condition Setting |SERVOPACK Funct:on Sett:ng

SRO3BCI1AF
Standard to
SR44BC1AF

SRO3BC1BF
to
SR10BC1BF

Optionsal
SRO3BCIDF

to
SR44BC1DF

+ Spare short-circuit pin

Table 10.6 Standard Factory-adjusted Potentiometer Positions -

Auxiliary Input ~ Auxiliary Input Zero Drift Max Current Loop Gain
SERVQPACK Setting Fine Setting Setting Setting Setting
Type CACR- VRt  [INBI VR4  INB2| | VR3 ZERO| . VR5  CUR| | VR6  [LOOP
SRO3BCI . F ) i
F : .
F 1LV rated speed | 191G !
F {(For set:irg bv 5,10 © 41010 610 {For setting oy 530
'F the user. } : the user.}
SR30BC1. F | |
SR44BC1:_F I
Notes : 2. The potenticrmeaters other than lisied in the Table above are provided for the
1. In the Table above, ___i_ ahows approximate scale of potenTiometer, SERVOPACK. Do nct thange these potentiometars’ setting except for a

Iz speciat case since they have been preset at the factoty.
For example. indicates 7./10 scals, — B2 —
i



{37 S series
Table 10.7 Standard Adjustment and Setting Specifications
SERVOPACK Applicable‘ SERVOMOTOR SERVOPA.CK Adjustment
Type CACR- Type Optical Encoder Rateq Speed trting Current | PG Frequency
USASEM- pulses/rev Current® A Setting Setting® A Dividing Ratio
SRO3BCICS-Y41 C2AC2 23]
SRO3BCI1ES-YA C2AE2 1352 2.1 6.0
SRO3BCIFS-Y41 I 02AF2 10CC
SRO3BCICS I 03ACZ 2500
SRO3BCIES C3AE? 1500 3.0 . 8.5
SRO3BCIFS 02AF2 1000 .
SROSBCICS 0EAC2 2200
SROSBCIES 05AEZ2 1500 4.2 3000 r/m:n 11.0
SROSBCIFS 05AF2 1000 o at razed X1
SR10BCICS 08ACH 2500 soeed
SR10BCIES 08AE1 16C0 5.3 refererce 16.5
SR10BC1FS 08AF1 1063
SR15BCI1CS 15401 250G
SR15BC1ES 1bAET 1500 10.2 280
SR15BCIFS 1BA=T 006 |
SR30BCI1CS 30ACT 2600 |
SR30BCIES OAET 1500 19.9 ‘ 565
SR30BCI1FS ! DAF" 1000
* Effective value
Table 10,8 Standard Factory-adjusted Switch Positions
SW1 Sw2 SW3 Sw4
SERVOPACK Type CACR- Motor Type. Pulse Resolution Speed Loop Motor Characteristics.
PG Pulse Setting Setting Condition Setting SERVOPACK Function Setting
| SR1OBCI1CS . X1 -SR10BC, SR15BC
Standard to 4 | 12345678" 12345678
. SR30BCICS 3 cc533co00 -
2TV 005 D
' SR03BCIES 5
, to 4 :
_ | SROSBCIES 3 - - SR30BC
Optional | o
SRO3BCIFS
to 4
SR30BCIFS o

t Spare short-circuit pin

Table 10,9 Standard Factory-adjusted Potentiometer Positions

Auxiliary Input Auxiliary Input Zero Drift Max Current l Loop Gain

SERVOPACK Setting Fine Setting Setting Setting ! Setting
Type CACR- vRl  [iNBl VR4 [INB2] | VR3 ZERO] : VRS [CUR ~ VRé  [LOOP
SRO3BC - _

SRO5BC 13V /rated speed .

SRICBC {For seting-by 5,/1C 410 1o 6,12 16710 | 5.,/10
SR15BC::S§ the user.; )

SR30BC TS |
Notes : 2, The potantiometers other than listed in the Teble above are provided for tha

1. In the Table above, .

oz .
4 I
For example, ;:{: indicates 7.71C scale,

/1 ahows approximate scale of potentiometer,

SERVOPACK, Do not change these potentiometers’ setting axcept for a

spacial case since they have been preset at the factoty,



10.1 SETTINGS AT THE TIME OF DELIVERY {(Cont'd)

{4) D series - - -

"~ Table 10.10 Standard Adjust_meﬁt and Se:cting épecifications

SERVOPACK Applicable SERVOMOTOR SEF{VﬁOPACK Adjustment
Type CACR- Type Optical Encoder Rated Speed Startin_g' Current | PG Frequency
USADED- puises/ rev Current® A Setting Setting® A . Dividirg Ratio
SROSBC1AD 0BEAZ ¢ 600 R , i
SRC5BCIBD JBEL 5000 3.5 : 1 108
SROSBC1DD 0oED2 4600
SRi5BCIAD 102 A2 &000
SR15BCI1BD 10EBZ 0G0 - 7.9 ; 5.2
SR15BCtDD 1z22 | 4320 |
SR20BCTAD 1BEAZ 5000 - | 2000 «/rrin st
SR20BC1BD 1BEBZ - ! 2300 12. : rated speed - 40.7 x1
SR20BCIDD _'BED2 4000 | reference
SR30BC1AD EAZ 600G
SR30BC1BD 22ZRB2 5000 16.6
SR30BC1DD Z7ELC2 000
SR44BC1AD JEAZ 800G -
SR4MBCIBD 37EBZ 2000 T 233
SR44BC1DD 3702 AF ‘
% Effective valus
Table 10,11 Standard Factory-adjusted Switch Positions
Coswl ' sw2 SW3 Swé
SERVOPACK Type CACR-|- - Motor Type, Pulse Resolution |  .Speed Loop _Mozor Characteristics.
PG Pulse Setting Setting | Condition Setting SERVOPACK Funct o1 Setting
SROSBCTAD 6000 X1 : ‘ '
to N
SR44BC1AD ‘2345678f :
Standard |
SRO3BCIBD
to
SR44BCI1BD
SROSBCIDD o
Optional to
SR44BCIDD

* Spare short-circuis pin

Table 10,12 Standard Factory-adjusted Potentiometer Positions L

Auxiliary Input Auxiliary Input Zero Drift Max Current Loop Gain

SERVOPACK Setting " Fine Setting Setting Setting Setting
T CACR- ; A

ype CAC VR vrRe N2l | vrs. -[zER0] VvRs [CUR | VRé  LOOP
SROSBC1°:D . 7
SR15BC1-.:D ‘0V./va'ed speed ) - - 10710
SR20BC1LID {For setirg by 5713 410 ¢ 870 {=or seit’ng by 510
SR30BC1I D the user. ) E the user.}
SR44BC1ID i

Netes : .
1. In the Table abova. -

o
For axample, |44
ol By

indicates 7,713 scale,

i/ ahows approximate scala 0° potentiometer,

2. The potentiometers other than listed in the Table above are provided-for the
SERVOPACK. Do not change thesa potentiometers’ satting except for a
special case since they have been presat at the factoty,



INPUT ACROSS 1CN-3 .3

10.2 CHARACTERISTICS AT THE TIME RN
OF DELIVERY -
SPEED TIME
The SERVOPACK has been factory - adjusted as REFERENCE j 2New  BATED
follows :
i1) Speed reference input SERVOMOQOTOR speed SPEED 4Nue TIME
ratio ‘no ioad! {Fig. 10.1) —
SPEED (rémin) MOTOR = TIME
I o CURRENT
SPEED (| T 7T T . (PHASE Ut
i Fig. 10.3 Start - Stop Characteristics
_ev o SPEED INPUT
! —¢v —(ACROSS 1CN-%
! and 73 Table 10,13 Overshoot and Undershoot
at Step Response
) RATED Type CACR - <Nov/Na X 100 A Naa/Na X100
""""" ; SPEED (—} SRO3BC
SROSBC |
Fig. 10.1 Speed Reference Input- SRO7BC i
~ SRisBC | 5% max 5% mex
{2} Speed Regulation (Fig. 10.2) oo ] '
. i __ SR20BC | |
Speed regulation AN An: SR30BC |
AL . R SR44BC
AT\ X 100 % = 0.03 % :
IVE
10.3 READJUSTMENT
A7 100 % = 0.015 %
N Tke SERVOPACK has been adjusted at the factory to
SPEED fm obtair optimum characteristics, and readjustment s
| T Ne: 2?!53 rormaliy unnecessary. If adjustment is reguired depend-
. N ing on the use, readjust the SERVOPACK referring to
o Tabte 10.14. (Do not change the potentiometers’ se*ting
! S except for a special case.}
o NE e ____! L 40 moToR 10.4 ADJUSTMENT PROCEDURES
MOTOR RATED CURRAENT

CURRENT Fig. 10.4 shows the arrangement of potentiometers,

and terminals for checking waveforms: Table 10.14
shows the specifications of ihe check pin {CH}: ana
Tables 10.15 and 10.16 lists check terminals and func-
tions.

Fig. 10.2 Speed Regulation

{3} Start-stop characteristics {Fig. 10.3)

Adjust the potentiometers, cbserving :the specified
check locations.{Pgtentiometers’ setting should not be
changed.) Fig. 10.5 shows waveforms at the respective
check terminals for step responses &t no load.

Ie: Start current set value in Tables 10.1, 10.4,
10.7. The overshoot {2Nov) and undershoo: {.ANv>oj;
when GDf = GD{, are as show=z in Table 10.13 {adjust-
ment level preset at the faciory).

 sw3 e
| | PG FREQ. DIVIZING 3ATIO
NOEE SPARE SHORT-CIRCUIT Pl
Lz
(2f & 9 1
2 oz 9 E
: 1NB1 == g
e A ET] MOTOR SELECTIOM
5| e 2 ZERC i~ PG SELECTION
: ckr [
Lig] o o PGBV
4 CRACT
FILTER 7 ec CHECK ’7
MOCE SwiTcH ——{ 87 © ¢ | TERMINALS] 23
= om
Fig. 10.4 Printed Circuit Board 33 v
for SERVOPACK Type CACR -SRCA i BCB sz




10.4 ADJUSTMENT PROCEDURES (Cont'd)

Table 10,14 Potentiometer adjustment

Potentiometer

VR1

VR4

| vR3 [ZEROJ-

iCUR

Functions

Auxiliary input adjustmen?

Auxitiary input fine

Zero drift adjustment

" Starting current adjustment

adjustment . i
To be adjusted only when | To fine adjust the | To adjust so that the Turning VRS CCW de-
the rated reference vohage - adjusted value of VR1. motor does not turn at creases the starting current.
(£2 to =10V) is other _the speed reference This has been adjusted to
How to than =6Y. Turn VR1 only voitage G V. Turning , full scate CCW at the
Adjust to get the rated speed and VR3 CW allows the motor ; factory.
do not operate-other VRs. . to be finely adjusted in
forward rotation, and CCW
in reverse rotation.
RATIONOR SPEED | Adiustable in units of f; . MOTORSPEED [ZEEANES
t of VR setting. R4
- ] : ,
: . |rge” |meEFERENCE] | d
-8V (INPUT : L lJ_]
[ © sV EFERENCE
Characteristics - el ‘ /INPU —
f
1 ‘—{ —RATING | wevzese
TATION)
—— — — CLOCKWISE :CW: )
— e w— COUNTERCLOCKWISE |
SOWI |
Adjustment o o : ' O
Potentiometer vR6 [LOOF! ,VRZ , VRO VR10

Speed loop gain

Functions adjustment £/V gain aglustment f/V zero adjustmen: ' {/V palance adjustment
How to To ircrease gain, turn Turning CW increases - 17V circuit offsel 7V crcuit Zoutput
. VR6 CW. feedback voltage. adjustment. voltage balance
Adjust | adjustment
Turn VRE CCW to I Turning CW decreases - If #/V Bbalance adjustment
prevent hunting. motor speed. -is not COTTG?}L motor dOG'ij
- ) . not run at the same spee
Characteristics - i in both directions under
| the same absolute
| - reference voltage.
Adjustment o ! < < | «
Potentiometer VR? | VRS — | —
. Torque reference " Max current adjustment _ _
Functions adjustment
Adijust to rated current Set max current depending:
How to Adjust at 3v. on types and motor oulput. — - _
" (Turn VR5 CW to full scale.) |
i Turning CW increases |
Characteristics — max current. — —
I
Adjustment b X | — | —
Potentiometer VR11 ‘ VR12 VR13 vR21 [PG5V

Function

Phase U current offset
adjustment.

Phase V current offset
|:adiustment

Phase W current offset’
adjustment

) PG 5V voitage adjustment

How to _quust

With only control power
turned on, adjust until
phase U current amplifier
output voltage pecomes
minimum.

" With only control power

. turned on, adjust until
i‘phase V current amplifier
output voltage becomes

I minimum.

| with only cantrol power

turned on. adjust until

| phase W current amplifier
. output voltage becomes

minimum.

PG power voltage

+ adjustment.

It is set to 5.35V at the
' factory.

. . . T W iroreases voltage. f wrng
. Incorrect ustment increases tor . nng
Characteristics e ad; & crea torque ripple ca.3g voltage drop.
ing-ease voltage'By or balow}
Adjustmet 4 | x > PN
Adjustment Directions Mark & : Potentiometer should not be adjusted except in special cases.
Mark ¥ : Do not adjust.

Mark
cations and application.

Potentiometer should be adjusted in accordance with specifi-



Table 10.15 Check Terminal Functions (on panel)

Symbol Functions
5-ON Servc ON {ON a1 L level).
P-CO Soceea amplif:er crogort cnal drive referanca (P drive a= L level).
N-OT Reverse runmirg inhibit {apprex + 65V at L of connastor 1 CN ).
P-OT Sorward running i~ricit {eogrox — 5V at L of cornector 1 CN &5,
DIR NMon tors the setting of cirection of moor rosation {4 lsvel n narreall,
IN-A Monitors tira speed reference 1nout {connector 1CN 2 — @),
IN-B “Monitors the spead reference auxii ay input {cc-rector 10N @& — @&,
VTG | Speeo feedback sigral: = 2'4\5;:’13'](}:5?"}8;’:1in 4_? 2050 r/min
I Motor ourrent Phase-Uy| Tyee Toz o507 -0 15[ 30 4
v Moter surrent {Phase-V)  Ceirlv |02 02,016] 008 004
—PA Phase-A puise input.
PB Cpt.cal encoder (PG} irosut signas. Phass-B pulse input.
PC Prase-C pulse npa:.
PGHYV Cptical encoder {(PG) power supply vo':age: +35 V.
PU Phase-U pulse input.
PV Po'e sensor ‘npu: sigra’. Przse-V pulse .qput
PW “hase-W guise input.
T-M Terqgue reference men'tor s-gnal = 3.0V /100 %
GND Signal 0.
Notes ;

1. Do nat saturate the check terminal with irrelavant or extransous subs:ance.
2, The motor generating torque conversion by torque reference monitor signal is large at high-
speed range, Compute the precise data by motor current measurement,

MOTOR CURRENT

o LN
S

MOTOR GENERATING TORQUE

. _'2£ * TOROUE CONSTANT

.

—
§

PRINTED CIRCUIT BOARD

SON [C o Pa
pCO |G | eB
NOT || o fC
rOT !l G| Pesv
DR ![c O| onD
IN-A C S| Py
IN-B C O pv
VIG {3 O pw
oo o Tm
v O O GND




10. 4 ADJUSTMENT PROCEDURES (Cont'd)

Table 10.16° Check Term‘inal I-:unct-ibns {internal SERVOPACK)

Equipment Signa! Descriptio'n

Symbol Name
1 PA | Phase A dulse _PA and PB are two-phase oulse with 90° phase difference. PC occurs
nput. jcnce for each motor retation. .0 syncnronization with PA.
~ Reverse pulse of |
< *PA phase A 15 nput. - B
q PB PG “ Phase B pulse is Waveform at motor PA i ] |
irput. forward rotation y v
nput FB I 1 1
4 *«PB signals Reverse pJise of phase ] . t
TMT B s npLf pe ’ ' o
1 N —
" Pnase C puise 1S
5 PC irpat. i
Reverse culse cf nhase
& *PC Cis input.
7 — Jrusec .
8 5VP PG supply vcltage —5V
1 PU i.Pnase U pu'se .5 .nput from
cole sersor. waveform at motor
] B N . forward rotation i T i
2 *PU Feverse pulse ¢ phase J s njut ! 1
' 7 ! su_| .
~ PV Pnase V pulge ‘s .nodt frem . - 1 ! : N
o poe 3enscr ey [ S | ]
- 1 N
T3 - 4 * PV everse pulse of prase ¥ s P Pw o [_. . l b
Prase W puise s nou: f-om e S
=4
| - PW acle sensor
Feverse ou'se of phase W is
I 5 *PW irpJt.
| 7 DIR  Mer fo-s the setirg of divect 01 of moter roation.  (F level i1 ro'mea }
. 8 PGOV | oV of she PG power supp ¥ (PS:cemmor term ra 1o signreals rom ‘e ocle sansor)
| 1 IN-A Monitors the spead reference roat icornector "GN —
2 N-B Mgnrirors the spees reference aJdx iasy irout iconnedior
3 Vs Meritors the motor speed +4.0v:+ 000 rimir (4, 7. D Seres), 2 0VA1000 rimen (S Series).
4 T-Man | Monitors the mctor torque =3.0V/*00%.
T™M3 5 T-Ref Tgrgue ~gference =22 o =30VDCAICT %
€ U-sin Mor tors phase U =ir i - « Freguency varies depenc.ng or
wavefo™. VOLTAGE : speec
+f§{![— « Amnlt vari sendi
. i Monilers phase V s ) gy *Amoliude varies depencirg o1
7 V-sin ok torgus.
wave or.
8 - Unised
1 Ph U current 8 ) : :
U hase U current monie _ Tyos CACRSR | 03 o5 | o7 | 10 [15. 20 30. 2¢
2 [\ Phasa V Lrren: morior | Meritor Voltage (ViA) 02 | 0.24 l cz0 036 . 008 | 0.04
3 ACON | Main power ON gigra.
2 AU Phase L. curreat ampif-cauor
[TMa; CJtpul mon.to”. 330 TC 35025
5 AV Phase V currert amglification 1 —_
| OUlEULT Mor 10T ) A\ NSt 701080V
i - FPr— {-70T
& AW ' Phase W currert amplification | - 0TO B8OV
~ouipdt moniten.
- Carner frecuency
! 0s5C2 | (nangle puse}
8 - " Urused.
CH1I v I S gnai OV
Nates:

1. The check terminals allow oscilloscope connection for measurement.
2. During measurement, do not short the adjacent two check terminals,
as the connected elements may be destroyed by this.
3. [TM5! check terminal is for use only by the manufacturer. Do not make
any measurement with it. ’ — g8 —



INPUT (IN-A or IN-B)

Fig. 10.5 Waveforms at the Respsctive

TORQUE REFERENCE
Check Terminals for Step Responses (=M

No Load
( ) MGTGR SHERENT
PHASE V(IV)
10,5 SWITCH SETTING MOTOR SPEED
The four switches { SWI|, [SW2, Sw3|. [BW1 )

have the following functions :

16V
oV
v -6V

av I
—l_] APPROX —45V

I
AN—Ap—
W N\——AN

ov =4V x N rimin1000
{M. F. D series)
— &V x N r/min/1000 +2V x N r/minf1000
M, F D senes) (3 series)
=2V x N r/min/1000
(S seres)

Table 10.17 Switch Setting and Function

Switch Name Function User Adjustment

Remarks

Motor type settirg. Never chan -
SW1 YO Or Type seuirg 1ange See Tables 10.2. 10.5. 10.8.

Motor PG setting. tr s setting.

PG frequency divid ng .
Isw2 > reauesney e Pcssible . See Tah.e &, 1

setring i

. See the f.gu-e be.ow,

: Speed (coc condition . N . . .
SW3 Possible A e rarn rule. 'eave tne setting as 't

setiirg.

oreset et the factory.

Motar characterist-cs and Never change tnis

The octim zed motcr torque
grd SERVOPACK functions
set at the factory.

characteristics
have already beer

SW4. SERVIPACK funct.en . .
—_— setting setiing. Lo not cnange the settirg.
He © -SW4| -5 saleciior ooerates the dynamic brake.
| Refer 10 Pa~. 65 {1}, “Dynamic brake “unction .
Function of |SW3
1. Pl time constant setting (ISW3 -1 to -6)
2. £V filter setting {[SW3] - 7}
Fer Sw3- [ n
, 6.6MO SW3,-7 Time Constant
& Shorted 1.2 ms
p—o O—————+—4 0.033uF
L z U2 5 Open 0.1 ms
e S W o p—or b—————j F—¢ 0.0334F P
&
4 o f—— 022pF . o -
100k0 220k 220k w1 = # 3. Mode switch setting (|SW3 - 8}
b & o—— 4+t 0.014F -
>— SW3l-8 Mode Switch
L 4 0.0224F -
Shorted Not provided
Open Provided
Note : Do not change the setting of switchas
5L2 to ,SL8j on circuit board,



11. INSPECTION AND MAINTENANCE -

11.1 AC SERVOMOTOR - ’ A
The AC SERVOMOTOR has no wearing parts fe. g. . Do not disassemble the motor. If disassembly
brushes}, so simple daily inspection is sufficient. The necessary, contact yvour YASKAWA representative.

inspection schedule for the motor is shown.in Table 11.1.

ig

Table 11.1 Inspection Schedule for Motors

Inspection ltem Frequency ' Inspection Operation
Vibration . Fee: manual:y ¢ abnorma! vibration cr ncise is “ound, cor--
- Daily U — " .
Noise Aural y tact your YASKAWA representative.
Exterior and Cleaning | As requirec C'ean with dry cloth or comprassec air.
Insulation Arriaily ] Maks sure tnat it .5 more than 10MQ by measurirg w.th a 800V
Resistance SRR . | megger after disconnecting tre motar ‘rom the coniro:ler.
Shaft Seal - Every 5,000 hours . Raplace shast szal.
2 worn or damagad. replace afier disccnnect'ng tne motor
Everv 20,000 hcurs v gsc.  "ep ® 9 '
Overhaul or & vears fror zhe dr ven mscnine. .
S ) Cortact your VASKAWA rzpreseniativa,

« Parts Replacement Schedule

The following parts should be replaced periodically
since they may become worn mechanically.

Table 11.2 Parts Replacement Scheduls

Part Name Interval _ ) Remarks ;
o Disassemkble te motor 1o reziace with
Bearing 20,000 hours : ' - =
. new one.
Shaft Seal b, G300 hours i Replase with new ore.




11.2 SERVOPACK

SERVOPACK does not require any daily maintenance. However, when the SERVOPACK is overhauled by
However, it is advisable to perform the following YASKAWA, check the user constants before running
maintenance at least once a vear. since they are reset to the standard setting.

Table 11.3 Inspection Schedule for SERVOPACK

Inspection ltem Frequsncy Operation Corrective Action
Cleaning of
SERVOQPACK and board

VisJally ¢neck “or dust o ¢il on parts. ! Clean with gdry cloth or ccmpresses a:r.

Chzck for loose screws of termira.s
Loose screws ~and connectors of 1 CN and 2CN of Ret ghten,
Every 1 seRvOoPAL
Deterioration of P oyear Visaally check for ciscoloration. break -
SERVOPACK and/or age or disconrection resuli.ng from ~ ow e
parts on board heat. bumping. ex. Cortact your YASKAWA recresentative.
Cooling fan . Chesk if the far rotates ror~ally.

- Parts Replacement Schedule

The following parts should be replaced periodically
since they may become worn mechanically or deterio-
rated with age.

Tacle 11,4 Parts Replacement Schedule

Part Name Interval ] Remarks
Fuse - ‘0 vesrs Rep-ace w:th new one.
Smoothing capacitor 710 8 years| Replace with new one. {Decided a*ter irspectior)
Circuit protector or relays — Jzor inspaotion. decide whather they s-ould ze repiaced.
Cooting fan 2 to 3 vears  Reslace with rew ore
Aluminum electrolytic capacitor on PC board b vears | Replace wth new one. (Decided af:er inspection)

Note : Optimum operating environment is as follows :
Ambient temperature : 30°C on average
Load factor : 80 95 or less
Operating rate : 20 hours or less per day



12. TROUBLESHOOTING GUIDE

12.1 AC SERVOMOTOR

WARNING

1
) _ i
‘ Remedies in £__ ] should b.e practiced
after turning off the power.

Table 12.1 Troubleshooting Guide for AC Servomotor

Trouble Cause ' What to do

| Measure vollage across moter termina's U, V, and W

Yoliage telow raied . .
1ag wra | witt a tester and correct 1o rated vaiue.

Loose conreslion Tightien conrection.

Motor does not -
- g Correct wi

Wrorg w.rin

start.

Overload : Reduce load ¢r use a arger moior

Measure voltage across mctor termuinals U v, and W

Mc:or defect ve . e
b wilk a :ester. When carrect. replacg mosar.

Unstable operation

- Excessive ambient
temrperatare.

Reduce ambient terperature pelow 40°C.

Motar overheats. Motor surzee is dirty Cizan rrotor surface.
Cverload Rscuce Ioad or use a la-ger motor

Mozcr Icosely mourted Tigkten fauncation bo'is
Voter misalignea | Rea.ign
Unusual noise Coupling cut ¢f ca’ance - Balance counlng’

i

|
Check alignment, noise of bearing. lubrication and
contact YASKAWA representative.

Neisy bearing

Viaratier ¢f griver mach=ne - Cortest the mackhire marafaciure:.




12.2 SERVOPACK

12.2.1 LED Indication (7 - segment) for Troubleshooting

Table 12.2 LED Indication for Troubleshooting

LED |

Detection Lighting Condition Probable Cause Corrective Actionb
Goes ON when power is suppled to |  Delective control crrouil board * Replace the SERVOPACK.
the control circait. (1 PWB). )
Goes ON when power is suppled to | * Defective cu-rent feedback circuit.  » Replace the SERVOPACK.
, the main crciit @nd servo power is | » Defeclive main circuil transistor Corrrect grounding.
! wrned ON. moudule.
| * MCCB does not trips. * Motor grounding.
E i Over- Goes ON when sower is suppled to | » Defective motor grounding - » Replace the motcr.
; current the main crcuit and servo power is | » Defective main circu:l transstor ! » Replace the SERVOPACK.
. turned ON. module. i
* MCCB trps. i
Goes ON when gower is suppled to | » Defective main circlt trans'stor | ® Replace lne SERVOPACK.
the main circut. ~odule. !
Goes ON wher the moler accelerates | ® Incomorete (¢ PWB) VR5 ad- l'e Replace the SERVOPACK.
cr dece'erates. justment.
Goes ON when power is suppled to | ¢ Defective coniro' circuit boa-d | » Replace the SERVOPACK.
! the control cicit. (1 PWB).
! Circuit Goes ON when cower is suppled to | » Defective main circuit thyrisior-diode | » Replace the SERVOPACK.
- protector the main circu®. ~odule.
tripped * MCCB tr ps.
Goes ON durng operation. * Delective main circuit of SERVOPACK
(Do not turn ON again.)
Goes ON when power is supplied to | » Detective contro® circuit board. * Replace the SERVOPACK.
the controi circuit. {1 PWB)
Regener- Goes ON approximate 0.5 to 1 second | * Defective regenerative trnas:stor. * Replace the SERVOPACK.
alive after cower is sugplied to the main
trouble circuit. * Regeneratve resistor dsscannection. | » Check and replace the regenerative
* No regenerative resistor connect-on resistor, (Replace the SERVOPACK)
(SRE0BB}
Goes ON when the motor accelerates | ® Load nertia {GD?) too arge. ¢ Check the inertia of the machine with
w Over- or decelerates. the vaue convertea to the motor
D voltage shalt.
+ Defective regeneralive circuit. * Replace the SERVOPACK.
When the reference is inpui, the  Motor connection error. « Correct the motor connecton.
Cver- motor rurs fast and |G goes ON. * Optical encoder connection error. | » Check pulses in phases A. B, C, U,
d - V and W on 2CN and correct wiring.
. e - -
spe -« The reference input voliage too | » Decrease the reference input
large. ) voltage.
Voltage Goes ON when power is suppled to - * Defective main circuit thyristor-diode | ® Replace the SERVOPACK.
drop the main crcit. y module.
Goes ON wnen power is suppled to * Defective control circuit board * Replace the SERVOPACK.
the centro! circuit. -2 {1 PWB).
Goes CN during operation. , * QOperation with 105% to 130% or |* Check and correct the load {may be
* Wken power o the control circutis |  more of the rated load. ¢ overload).
turned OFF and then turned ON : '
again. the operation starts.
= Overload Goes ON during operation. * Fan has stopped. * Check the fan.
h verioa * When power to the control circut is {SR20, 30, 44)
wrned OFF and the ON again, |
=1 Heat sink [7] and ig: goes ON again. ¢ Temperature around the "s Decrease the temperature below
£ ? | overheat Wrien resel later. the operation starls. SERVOPACK exceeds 55°C. 55°C
(The heat sink may overheated.)
The motor rotaies. but tha torque is un- ~ * Motor creuit error connection. such | ® Carrect the connection.
gvailable. When power to the contro? as U=V, VoW, W—1J or single- |
circuit is turnec OFF and then turned phase connection. '
ON aga n, the operation starls, but the
torque is stifl unavailable.




Table 12.2 LED Indication for Troubleshooting {Cont'd)

LED Detection Lighting Condition Probable Cause . Corrective Action
Goes ON when power is supmied to | ¢ Defective control circLit board * Replace the SERVOPACK.
A/D error ) S
the ‘control circuit. (1 PWB).

,:‘ i:CF'Uierror

Goes ON during operation.

¢ Faulty -nternal elements.

+ Resume after reset.operation.

* Defective internal elemants.

* Heplace the SERVOPACK.

the control circuit.

Goes ON when power is sucplied to

(1 PWB}.

* Defective contro! cireut board ™

* Replace the SERVOPACK.

I
IF'! Open )
-phase

the main circuit.

Goes ON when pewer is suppled to | » Poor connect-én to 3-phase power

supply.

{ ®» Check and correct the connection.

the controi c.reuit.

Goes CON when power is supplied to

(1 PWB).

» Defective contre circut board

* Replace the SERVOPACK.

“ Overrun
prevention

goes ON.

The motor starts mon';erita'ry. then e Motor connection error.

« Correct the motor connection.

~» QOuotical encoder connect:on error.

1 . -

e Check and correct pulses in phase
A: B, C.-U, V and W witn 2CN.

. Overload

12.2.2 Examples of Troubleshooting for Defective Wiring or Parts

Table 12.3 Example of Troubleshooting for Defective Wiring or Parts

Trouble

Check Items

What to do

MCCB trips Immediately after Power ON

* Main circuit wiring {such as the ground of

= Correct the wiring

and Servo ON. motor)
The reference is input. but the motor does | ¢ Voltage'acrcss R. S.and T. * Check tne AC power supgy circait.
not run.

* LtED[P and MPION

» Troubie LED OFF~

e If LEDs are ON, check the cause.

* Speed reference voltag_e
* LED[IN ON
* P-CON, N-OT, P-OT, S-ON signal

s Adjust the speed setling potentometer
{suppled by the user).

12.2.3 Examples of Troubleshooting for Incomplete Adjustement

Table 12.4 Examples of Troubleshooting for Incomplete Adjustment

_ Trouble

Cause

What to do

Motor rotates even if the speed reference
voltage is 0 V.

Incomplete ZERQO potentometer agjustment.

" Acjust VA3 ZERO dorrecily.

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

(When vibration frequency equals com-
mercial frequency.)

Speed loop gan tco high

» Excessively long lead of SERVOPACK input’

circait.
» Noise :rier‘erence due to bundlng of signal
ine anc cower ine.

Turn VR6 CCW to decrease the

speed loop gain.

* Decrease iength of lead.

* Separate input circlit line from power
iine” or connect ‘nput circuit to
low impedance less than severai
10C ohms.

-Motor speed overshoot is too large at start-
ing or stopping.

& Speeg i0Ccn gain too ngn

* Turn VRE . L QOP jCCW to decrease the
soeed loop gain. t




NOTES



AC SERVO DRIVES

M, F, S, D SERIES FOR SPEED CONTROL

SERVOMOTOR TYPES USAMED, USAFED, USASEM, USADED
SERVOPACK TYPES CACR-SR__:BC (RACK-MOUNTED TYPE)
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