BULLETIN

AC SERVO DRIVES

M, F, S SERIES FOR POSITIONING CONTROL

. SERVOMOTOR TYPES : USAMED, USAFED, USASEM
(With Incremental Encoder)
SERVOPACK TYPE | CACR-PR..BC (Rack-mounted Type)

YASKAWA




Yaskawa AC Servo Series has been developed
as basic mechatronics drive for the most
advanced FA and FMS. The extensive DC
servo manufacturing technology accumulated
through a half century of servo drive applica-
tions created and nurtured a new phase of AC
servo drives.

The AC servo drives copsist of a flexible
combination of our AC SERVOMOTOR and
its controllter, SERVOPACK., The AC
SERVOMOTOR features a high-power rate
for achieving quick response. The AC
SERVOPACK type CACR-PRIIBC~is
designed for integrated construction of
Positionpack for digital positioning control
{type CPCC-PP100) and AC SERVOPACK
for speed controi (type CACR-SRI_BB).
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For your mechatronics systems, our AC
servo drives achieves stable control operation
with high accuracy, quick response control
even under adverse environmental conditions,
Furthermore, these have succeeded in provid-
ing reliable, durable and easy maintenance by
vartous display and protective fanctions.
Some outstanding features are as follows

» High accuracy and quick response for
speed control

+ Rack-mounted type to conserve
mounting space

« Easy maintenance by a wide range of
display functions

« Highly reliable protective functions

» Selectable drive to suit the requirement

* Applicable to muitiaxis applications
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Type USAMED-03MAT
Type USAMED-0BMAY

Type USAMED-GOMAZ
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Type USAMED-44MAZ
Type USAMED-20MAZ

M Series AC Servo Drives for Speed Contol
— AC SERVOMOTORS and Their Controifers SERVOPACKS —




1. RATINGS AND SPECIFICATIONS
. 1.1 M SERIES AC SERVOMOTORS

1.1.1 Ratings

Time Rating: Continuous Ambient Temperature: 0 to +40°C

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

insulation Resistance: 3500 VDC, 10M{ or more Finish in Munsel Notation: N1.5

gEnclosure. Totally-enclosed, self-cooled f£xcitation: Permanent magnet

(Equivalent to IP-55 exclusive shaft opening) Mounting: Flange mounted

Brive Method: Direct drive

. TFable 1.1 Ratings and Specifications of M Series AC SERVOMOTORS
T Motor Type USAMED-| apsc v gamiti1 0OMITI2 | 12ME12 1 20MIT2 1 30MET12 [ 44M: T2
Hem e ——
KW 0.3 0.6 5.9 1.2 2.0 3.0 4.4
Rated Output® (HP) ©a OB | a2 ae | en | @ | B0
N-m 2.8 57 86 116 | 19.1 284 | 419
Rated Torque? it i) 28 | Bo | 76 | 02 | a6: | @E5n | @72
' N-m 2.9 89 8.8 11.8 | 216 | 323 | 4641
Continuous Max Terque* (b i) e | G2 | ds | doe | den | @288 | 40®
N-m 7.2 14.1 103 28.0 440 637 91.1
. Instantaneous Max Torque™ ) 4y ® | (25 | a7h | (248 | 390 | (564 | BOT)
Rated Current* A 3.0 58 7.6 11.7 18.8 256 33
Rated Speed* r/min 1000
instantanecus Max Speed” r/min 2000 1800
N-m/A 101 | 104 | 1.21 102 | 107 | 145 | 138
Torque Constant tb-in/A) 89 | @2 | (07 | 80 | @5 | abd | ol
: kg mix 10+ 135 | 243 | 367 | 668 110 143 540
Moment of Inertia Ju(=GD%/4) (. in.e2x10-% | (12.0) | (215 | B32.6) | (B82) | (87.2) | (126.7) | (212.6)
Power Rate” kW/s 8.1 13.3 20.3 19.7 332 57.0 74.0
Inertia Time Constant ms 83 5.8 4.6 59 52 4.1 4.0
inductive Time Constant ms 4.2 54 6.57 10.4 129 153 16.2

*Walues when SERVOMOTOR is combined with SERVOPACK and he armature
winding ternperature is 20°C. Shown are normal (TYP) values above.

MNotes:
t P type designetion is determined by oculput pulsas
{pulsss.rev) of optical sncodsr as foliows:
Standard: A {6000 pulses./rev}
Optional: B (5600 pulsss rev), 0 (4000 puises,”rev)
2. Yhere are two lypes of power supply units for breke.
< mput M9 VAL, outper $0VDC (OPH 108 F}
<dpput A9 VAC, sutpst S0 VDC {OPR IS A}
For details, refar to Par. 8.5 "PERIPHERAL EOQUHPMENT"




1.1. 2 Torgue-Speed Characteristics

= TYPE USAMED-O3M * TYPE USAMED-20M
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1.2 F SERIES AC SERVOMOTORS
' 1. 2.1 Hatings
Time Rating: Continuous

tnsulation: Class F
isolation Voitage: 1500 VAC, one minute

insylation Resistance: 580 VHC, 1M or more

Enclosure: Totally-enclosed, self-cooled

{Equivalent to IP-55 exclusive shaft opening}

Ambient Temperature: 0 to +46°C

Ambient Humidity:
Vibration:

15 um or below

Firiish in Munsell Notation; Ni.5

Excitation
Mounting :
Drive Method;

Permanent magnet
Flange mounted

Direct drive

Table 1.2 Ratings and Specifications of F Series AC SERVOMOTORS

20% to 80% (non-condensing)

' ltem e MOlOTTYP0 USAFED- | gopi i1 | 08FLH | OSFII1 | 09T [13FI 12 | 20FT 32 | 30Fi7i2 | 44FTi2
KW 015 0.3 645 | 065 13 18 29 4.4
: Rated Output® HP) 02 | 0 | 66 | a2 | 4B | 2o | &% | @
. Nom 10 26 58 6.4 83 1157186 1 784
Rated Torque {i-in} @7 | A7 | 25 | @8 | 74 | (102 | (165 | (959
, Nom 17y 53 29 59 8.8 118 17238 17572
Continuous Max Torque” /1, (10 ) (26} (52 78) | (104 | 200 | 330
. Nm 58 £ 8.9 152 | 247 | 340 17851777762
Instantaneous Max Torque® .. 1, 26 | Gn | o9 | a3m | @ie | @on | @re | 67
Rated Current* A 3.0 3.0 38 8.2 9.7 15 20 30
. Rated Speed® r/misn 1500
instantanecus Max Speed®  r/min 2500
N-m/A 036 | 0.71 581 | 062777682 T o082 [ o8 T 109
Torque Constant fb-in/A) @2 | 63 L dn | @2 | 8 | g | & | O
‘ kg max 107" 13 54 135 | 244 | B67 | 668 | 110 143
Moment of Inertia Sl =GD/4} (6 0 gexc10ma] 1) | (18 | (20 | 215 | 325 | B9 | ©7.2 | (1967
Power Rate* KW/s 7.4 183 6.0 12 189 | 197 | 315 | 570
: inertia Time Constant ms 4.5 2.5 83 5.7 4.7 £.8 5.1 4.1
Induciive Time Constant ms 3.4 43 4.2 55 6.4 10.4 13.0 5.2
. “Values when SERVOMOTOR is combined with SERVOPACK and the armature

winding temperaturg is 200C,  Shown are normal (TYP vafues above.

{putses.”rev] of optical srcoder oo Follows;

Standerd: A {6000 putses,”rev}

Cptional: 8 (5800 pulses.rev). © (4800 pulses,”rov)
2. There are twao types of power supnly units For brake.

Amput 160VAC, sutput S0VERC {OPR B F)

cnput 200VAL, gutput SOVDC {OPR 106 A)

¥or details, refer to Far. 8.5  "PERIPHERAL ECHIPMENT "




1. 2.2 Torgue-Speed Characteristics
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1.3 8 SERIES AC SERVOMOTORS

1.3.1 Ratings

Time Raling: Continuous

insutation: Class B {Types USASEM-03A1]2,

~5A112)

Coass F (Types USASEM-08AIY,
~15A 111, ~30AL31

isolation Voitage:
insuiation Resistance:
Enclosure:
Ambient Temperature: § to +40°C

1306 VAC, one minute
500 VDC, 10MQ or more

Totally-enclosed, self-cocled

Ambient Mumidity:
Vibration:

15 um or below

Finish in Munsell Notation: N1.5

Excitation:
Mounting

Permanent magnet

Flange mounted

{irive Method: Direct drive

Table 1.3 Ratings and Specifications of 8 Serigs AC SERVOMOTQORS

20% to BO% (non-condensing)

o e Motor Type USASEM: o p100 [ 03AT 12 | 08AT12 | 08AIT | 15A731 | 30ALTY
W 154 308 462 771 1640 | 3080
Rated Output* (HP) ©.2) ©.4) 0.6 b 2.1 (4.2)
N.m 045 0.98 147 245 .90 980
Rated Torque® (1 -in) (4.3) (&7 (13) 22 (43) &7
: N.m 067 118 167 333 517 122
Continuous Max Torque* (b in) {5.00 (o (15) 30) 55 | (108
. Nem 147 594 400 735 137 580
Instantaneous Max Torque (Ib-in) 43 | @ | @& | 6% | d22 | @
Rated Current* A 2.1 3.0 4.2 5.3 10.4 19.8
Rated Speed* r/min 3000
Instantanecus Max Speed* r/min 4000
N-m/A 0247 | 035 0.37 051 656 [ 0504
Torque Constant! Gbin A) | (219 | GBI0 | Q25 | 449 | 443 | 464
_ g mEXIGT 0.13 0.51 0.75 2.85 3.3 574
Moment of Inertla Ju(=GD*/4} b o Coyo-9 | @11 | ©4% | ©87D | 553 | 088 | 509
Power Rate* KW/s 185 189 28.9 21 74 167
ingrfia Time Constant' ms 1.8 2.2 1.8 1.9 0.7 0.4
Inductive Time Constantt ms 1.5 2.7 3.1 8.2 13 26

* Vatuos when SERVOMOTOR in combinsd with SERVOPACK and the grmature winding tempgratire is
WHT. Values shown are normel {TYP) velues.
+ Values whon SERVUMOTOR is combined with SERVOPACK and the armaturs windig temperaturs s

20C. Walugs shown are normal (TYP)
Metes:

vailues,

1. Liin type designation is determined by output puises {pulses. revl of optical encoder as Foffows;

AC Servemotor

Type USASEM=— 02A, 03A, 05A 08A, 15A, 30A

Standard E 1500 2500
{puises/rev}

Optional G 2500 1500
(pulses/rev} F 1000 F 1000

2. There are two typas of powsr supply units for brakas,
- input MO VAC, output SIVOC (OF 8401002. 2)
- Input 200 VAC, output 80VOC (OP 8401002 1}

For dotails, refar ta Par. 85 | "PERIPHERAL ECUIPMENT"




1.3. 2 Torgue-Speed Characteristics
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1.4 RATINGS AND SPECIFICATIONS OF SERVOPACK

Table 1.4 Ratings and Specifications of SERVOPACK

SERVOPACK Type CACR- PRIZBC PROSBC PROTEBC PR1OBC PRISBC PRIGBC PR30BC PRA4ARC
4 P
Max Motar Quiput P 00 6n) (094) (5 @on an Gy (60)
Applicable Optical Erooder 5000 puisesfrev (B 3000 pulsesirey, {30 4000 puises/rev)
Type USAMED- AMA - GEMA Dt 1204 208 30AA AANEA
AL Outout R 0.3 B 06 04 12 30 30 4.4
o | SERVOMOTOR {HP} .41 ek} 1.2 1.2 2.7 4.1} 6.0
'g Rated Spaed t/1miny 1000
; SERVOPACE Type CACHE FROTACINM - PHROTBCIAM | PRICBCIAM | PRISBCEZAM | PRZOBC3AM | PR30BLIAM | PRAJBCIAM
Continuous Quiput Curren! Arms 10 B 58 bES 1.7 8.8 %0 330
Max Cutput Current Asrms T3 e 138 SEE 252 420 54 8 Fiety)
Aliowablaz Rg-mE g #7186 i35 1835 334 550 FEL] 12304
i {=GD /4) {la-in-s¥ 105 i) - H107 5 16251 {296 1488 833 5! (1083
Applicable Optical Encoder GOO0 pesesSrav (B BO00 pulsesfrey, O 4000 pulses/raw
Type USAFED- J2FA CFFA J5FA - Q9FA IR 20FA 30FA 44FA
ac Oulput W o915 | 03 045 " 005 T3 4 2o v
SEAVOMOTOR {MP} 0.2 .4} 0.6 (1.7} 1.8} (2.4 ias (6.0
g Ratad Speed i R00
f SERVOPACE Type CACR- PAJZEC3AF PROBBCIAF — PAIOHCIAF FHRISBLIAF PRIDBEC3AF PRIGBCIAF FRAABCSAF
Conlinucus Cutpat Clrrent Arms o 30 iB — 5.2 897 1580 200 aco
rax Dutput Current Arems A% B 10 - 170 T E 420 55.5 770
Abowable, kg X107 | 85 | 103 875 _ 12t 8 834 324 550 715
J =GR/ 8) {fo-in s 1E2Y | 1576 i {50} N7 5 l167.5% (298 1485y 1633.5}
Apodicable Opteat Encoder C: 2500 puises {£: 1500 puisesfrev, Fr 1000 pulsasdrev)
Type USASEM- GEAE Q3AE QBAE - O8AC 15AC 30a0 -
AL Sutpet KW o1 g 03 046 . 077 154 308 .
SERVOMOTER {1} 0.2 {4} 0.5 1.1} 2.1} 4.2}
.g Asled Speed £/ 3040
{‘2 SERVOPACK Type CACR- PoiBCIES Y PROJACES | PROSBCIES - PRIGBLICS | PRIGBCICS - PRIVBC3CS
Cortinuous Outprt Curren) Arms R 34 4.3 - 53 104 9.8 B
Max Culpuy Current A B 8.5 1.0 - 154 a0 - 56.5 -
Adowable Km0 85 | 256 375 1495 6.5 _ 287
H (=G0 /4) (- SE3IG72) | (055 | {2280 {3.35 (12.85} i14.41 25451 -
Bower ain Circuit* Thrge-phase 200 1o 230 VAC 1T 0 50760 vz
Supply Control Circuit Sirghe-phase 200 to 230 vad ¥ 8% s0/60 He
2 Control Method Transistorizad PWhE Control
g Faadback Ggticat angodder (e 8OO0 pulsesfioy, B SO0 pedsesdren, €0 2800 palsasfean, (1 8050 pedsesfiew, £ 1500 puises/rev £ 1000 pulses/rew)
G Aumbient Tamperatua s o F55C
3;;' Fevage Temperature — 2°C 1o -+ 85'C
'§ Ambien] and Storage Humidity G0 % or less (ron-cosdensing)
" Mounting Stuctire Rack malnted
Approx Mass i e de e o o o 26 (
Reforence Pulse Sign Foulse rain input, 12 VT B W fevel sslectian available {OW/COW pulss bain input avaiiable)
E’ Heference Pulse Foguency firn:  ©o 0O kpps max
g Contred Sigrat Berva ON, piree sounter clear, selerence puise bBlock {reference pulsa input selectionl, P dive. alarm resel Fouward/raverse run stop.
Output Signal E::é};ﬁ:;lt.&;éﬁoar:d T pRase} pulse. posilioning completion. errar counier overfigw, serva ready. serve alarm, MOCE mp
Protection Cervolinge, ou_erload, TVEICUNIENT. avEiun, apee phase delection, MOCE Hip neaisink ovesheal, undervoliage, AFD
w o egenetaion tauhle, CPU enor, overliow.
_§ brutication Powed suply, referance input, alaam, status, lag puise. ercode: (A, B and £ phase) mase ndicalons.
§ Dynatvic Brake Buiir-in (non-comtac) dynarse Drake)
" | Rageneralive Resislor Buiit-in
;% Applcamie foad ferta Up to 5 timas rmelor inertia
Manito: Qutpat 5;?;5&?&?&31‘53’ g{?\yﬁgﬁgﬁad{%ﬁﬁxu}m Fosgnes), 20V & 8% at OO0 S mind S series)

* Supply vollage should not exceed 230V 10 % {263 V).

it 1he

voltage should exceed this value 2 slep down transformsr is ra-

esired.

tyhen houset in & panel the inside lemperature must not axcesd

ambiant temperatura range.

Bar 8,10, 2. "Load naria)

t When ioad inatlia {GD?) excesds applicabile range. ba sura 1o rafer fo




2. TYPE DESIGNATION
» AC SERVOMOTOR .

USAFED- 05

r

AG ‘LOPPOSI"?E DRIVE END
SERVOMOTOR SPETIFICATION

+ Blank: Standard (Without Holding Brake
SERIES — - E: With Holding Brake 9 Broke)
+ AM: M Series M Series—03 to 30M
* AF . F Series F Series-05 o 44F
+« AS . S Serigs « B With Helding Brake

. M Serigs-d4M

SE—— .
ENCLOSURE S Series—03 to 305

* E: Totally-enclosed,

Self-cooled Type \ e DRIVE END SPECIFICATION

. Blank Standard

Standarg (With Brake)

+ Ko With Keyway

+S: With Shaft Seal

+T: With Keyway & Shaft Seal

MAGNET TYPE s

+ [3: Forrite
+ M. Rare Earth

A .
OO QYTPUT e SHAFT TYPE
DESIGN REVISION ORDER e’ . 1. Tapered
(A, B C. .. + 2 Straight

Srrres. QETECTOR (Table 2. 3)

Table 2.1
Motor Output
« SERVOPACK M Series F  Series S Series
02 - O IBKWO.2HP) | G 15KWIG.2HP)
C A C R P R O 5 B 03 G.3kWI0.4HM O 3KkWLC.48P) G.3KWIG.4HP)
DA S 05 — 0.45KWI{C.BHP) | 0LABKW(C.EHP)
} 06 0.8KkWI(0.8HP - -
AC SERVOPACK 08 s e 0. 77xWE 1P
CONTROL TYPE 08 | COKWL.ZHP) | O.85KW(1.2HP} -
PR: Positicning Conirol 12 1.2KW {1 6HP) m o
13 — 1.3kW(1.8HP -
%Qggg‘ gzgpm 15 - - 1.5kW(2.1HP)
APPLICATION 20 2OKWALZ2 T HP 1.BRWIZ2.4HP) -
B: M, F, S Series 30 30kW (4.1 HPY 2OKWIR.GHM 3.0kWIL 2HP
44 | 4AKWIBOHP) | 44KWIB.0HP) .
DESIGN REVISION
ORDER(A, B, C ) Table 2.2
Motor Cutput
*NPUTQEOO?“’: o 5 o Pui M  Series F Series S Series
3 }_ram‘l::l:tl ower Supply, Puise 03 | 0.3kWO4HE) 0.ISKWID2HP} | 015KWID.2HP)
DETECTOR J G.3kWI(G.4HP} 0.3KWIG.AHP)
Tabie 2.3 08 - 0.45kW (0 8HBY | 0.46KWI(GBHP}
APPLICABLE MOTOR < 07 | 0EKWIO.BHP) = -
SERIES 10 T OoRW 2HPY | O.85KkW( 2ZHPY | 0.77RW{ 1HP)
+M: M Series 15 | L2ZKWOBHP | 13kWOL8HP) | 1.5kWR2 1HP)
£ Ko 20 | ZOKW@ETHP) | 1.8KW(24HP) =
30 | 3OKW@THPY | 28kWIGHP) | J.0kWi4 2HP
44 | 4A4KWBOHP | 44KWIBOHP -
Tabie 2.3
Models psélizg/a;gv pgﬁgg?rzgv Remarks
M Series A G000 8 500G D 4000 e
F Series A 8000 8 50C0 () 4000 e
s Sefies E 1500 C 2500 E 1000 Q2A, G3A, 0BA
C 2500 1 E 1500 F 1000 OBA, 15A, 30A

mam




3. LIST OF STANDARD COMBINATION
. Table 3.1  Combination of SERVOPACK, AC SERVOMOTORS and Assocated Unils
* M SERIES
5 Powear Current minanded Noise Fites!
SERVOPACK = sswwomimw Capacity* Capacity Applicabie Respmmanded Noisd Power
per par MCCH Maoize e ON/OFF
Type CACR— Tepa pi;iz‘}f;v SERVOPAGK | or Fuse Filtor Typo Spociications Switeh
PROZECIAM | USAMED—O3MAL 6000 e 3phase
PROZBCIBM | USAMED—03MB1 5000 0.65 5 205 200 VA class, A
. PROBBCIDM | USAMED .03MDI 4000 :
PROTHCIAM | USAMED _OBMA‘ £000 -
PRO7BCIOM | LUSAMED-OSMB! 5000 15 8 LF— | 3—phase Taskaws
PRO7BCIEM | USAMED.-08MD! 4060 310 | Z00VACclass 108 I ek
FR1OBCZAM | USAMED _09MAZ 8000 ww%w-w e 3-phase st 30 A o
FRIDBCIBM | USAMED—OSMB2 5000 21 & 200 VAC ciass. 15 A | equivalat
PRTOBCEDM | USAMED-08MD?2 4000 815 ciass.
PRISHCEAM | USAMED—1IMAZ 8000 Good . 3 phase
FRIGHCIBM | USAMED -1 ZMB7 5600 31 10 3E 200 VAG ciass. 15 A
PHIBBCIDM USAMED—1 ZMB2 4000 .
PRIOBCIAM | USAMED-20MA2 6000 e 3_phase
_ PRIOBCIBM | USAMED-20MB2 5000 4.1 12 830 200 VAL ciass. 20 A
FRICHCADM | USAMED— JOMDY 4000
. FRIGBCIAM LISAMED. - 30MA 7 f000 s L 3.~phase Yaskawa typa
PRIOBCIBM | USAMED_30MB2 5300 80 18 D—EX? FH—18E rated 35 A
PRIOBCIDM | USAMED-30MD? 4000 ¥ 830 | 200VACclass 30A | o gquivatent
Paugganm USAMED—44MA 2 g@@g oo v Poot CEe S—phase
PRAABCIBM | USAMED— 44MB2 00 . )
PRAABCIDM | USAMED_asMD2 | 4000 840 | 200 VAC class. 40 A
» £ SERIES
PROZBCIAF | USALEDOZEA] 6000
PRO3BCIBF US AFED - 02FB1 5000
PAOZBCADF USAFED_02FDI 4000
PROSBCIAF 1 USAFED..03FA? 6000 e Sephase
. PROZRCIBF USAFLD-03FBT 5000 1 8 405 200 VAC ciass. § A
PROABCADF USAFED..03F D) 4000 _
FROBBCIAE | USAFED_OBFAI 6000
PROBECIRF LSAFED—OBFR] 5000 “""T"“" ' Yaskawa
FROSBCIDF | USAFED—0BFD1 4000 HE--15E, rated
PRIOBLAAF § LSAFED-OGFA] 6000 . e 3—phass 30 A or equivalent
PR OBCIRF USAFED--QUER] 5000 S 8 Good 316 200 VAC clsss.16 A
PRI OBCADF USAFED_0BFD1 4000 .
FRIBBCIAE | USAFED—18FAZ 8000, P 3 phase
PRIEBCABF | USAFED—13FB2 5000 31 10 215 200 VAC ciass 15 A
FRISBCADF | USAFED—13F02 4000 S
PAZOBGCAAE | USAFED 20FAZ 6000 e 3. phase
PR20BCIBF | USAFED-20FBR £000 41 12 320 200 VAC class, 20 &
PAIOLGIDF | USAFED.—20FDZ 4000
. PRIOBCEAF | USAFED_30FA2 6000 w" LFe | 3ephase Yaskawa type
FRIOBCABE USAFED—30FR 7 5000 6.0 18 330 200 VAG clase, 30 4 |, Hi=1BE ated 364
PRIOBLADF 1 USAFED-30FD2 4000 _ or equivilent
PRASBCIAE ]| USAFED_44FAZ 6000 Paor CFe 3ophase '
FRE4BCIBF | USAFED- 44FB2 5000 80 24 340 200 VAC ciass. 40 A
PRIADCIDF USAFED—44FD7 4000
* 5 SERIES
FROSBCACE 1 USABEM—07AL7 2590
PRAACIES - 2] USASEM—02AEZ 1500
msECars- Y4 | USASEM—QZAFZ 1000 068 5 LF - 3-phase
PROSBLACS USASEM_03AC2 2500 305 200 VAC class. § A
PROGBGAES USASEM —03AEZ 1500 e,
PROBBCAFS USASEM—-03AF2 1000 £
PROBBCACS USASEM -~ OBALS 2500 . . Bphase Yaskawa typo
PROSBCIES USASEM—OBAEZ 1500 1.1 5 305 200 VAC ciass, § & HE—-—‘EﬁIﬁ: rated 30 A
PROSBLAES USASEM_OBAFZ 1000 Good : o1 equivalent
FRIOBCACS USASEM - 08AC! 7500 , . L 3phase
PA1 OBCAES USASEM_OBAE! 1RG0 1
PRIOBCAFS USASEM - OBAFT 1060 815 | 200VAC class. 15 A
PRIEBCACE, | USASEM—18ACT 7600 *%3” (Fe | Bephase
PRISBCAES USASEM— 1 BAE! 1500 a1 10
. PRIBBCIFS | USASEM_18AFI 7003 815 | 200VACclss 154
! FRIOBLICS USASEM -~ 30ACT 2500 Poot LF 3phase Yaskewa type
' PRIVBCAES USASEM -30AE1 1500 60 18 230 200 VAG ciass, 30 4 | HE™1BE pled 354
FRIOBCAFS USASEM— 30 AF1 1000 _ of aquivalont

*Watues at rated ioad.
thade by Tokin Corp.




Table 3.2 Specifications of AC SERVOMOTORS and Detectors

* M SERIES
Al SERVOMOTOR Betector
fﬁﬂvgzﬁgi Optioat | o ocaptacie | Lo type Straight Cable | Receptacks | L—iype . Steaight Cable
ves . Trpe Efacode: Type Plug Plugy Clamp Typa Plug g Clamp
puises/rev

PROSBCIAM USAMED—DIMAL 8000

FROZBCIEM USAMED -~ G3MB1T 50600

PROZBC3IDM LISAMED -0 3MDT AQ00

PRO7BCIAM | USAMED—UOGMAIT 500D MS M5 M5 M5

FROBCIEM USAMED —O8MET 5000 I02ATE | 310BBIR FtO6R18 3057

PRO7BC3OM [ USAMED-O8MDT 4000 —10P ~108 —105 —10A

PRTOBCIAM USAMED - 0GMAZ £000

PR1TOBCIBM LSAMED--0§MBZ 5800

PREQBCIOM USAMED—09MD2 4000

PATSBRCIAM LUSAMED -1 2MA2 8000

PRI SBCIEM USAMED--12MB2 5000 MS M5 S MS
FRESRCIDM LISAMED— T 2MD2 4000 302420 310BR20 3106820 3087
PRZOBLIAM USAMED - Z0MAZ B000 M3 MS M8 kAS —29P -85 —285 —12A
PRIZCBCIBM LSAMED - 20MAEZ 5300 31024822 3108822 3106827 3087

PRIOBCIOM USAMED— 20MD2 4000 [ R 225 ] 124

PRIOBEIAM USAMED—30MAZ 8000

FRAOBCIHAM LSAMED - 30MB2 5008

PRIQBCION USAMED -~ 30MB2 4000

PR44BCIAM USAMED 4 4MA2 SO00 MO S MS MS

PRA4BCINN LUSAMED - d4MRB2 5000 3t02A32 3108832 3108832 3057

PRAABCIOM | USAMED—44MD2 4000 —37P 17 ~ 178 —po4

* F SERIES

FROJBLIAF LS AFED—{Q2FAY 6040

PROIBCIBF USAFED—02FB1 5000 N

F M MG MG LER

PROSBCSOY | USAFED02FDY 4080 | .o gnatas | 31088168 | 3t06B145 | 3057

PROSBCIAF 1 USAFED—03FA1 gogo_ 17 o 25 oS oA

PROZBCIBE USAFED- O3FB1 SO00

PROIBCIDE USAFEQ-03FD 4000

PROSBCIAF USAFED (55 AL GO00

PROSBCIRF USAFED-—DSFRY 5000

FROSBCIDE USALED—DSFEN 4000

BRIOBCIAF USAFED—(8FAL GO00 M5 MO M5 M3

PRIDBCIRF USAFED—QGFRE 5000 3102418 kageizlag:] 3108818 057 S MS S MS
FRIOBCINOF USAFED--wOQFD! 4000 [ P - 105 —108 A 3102420 THOBR20 3106870 3057
PRIBBCIAF | USAFED- 13FA2 5000 " oep 5o " es o
PRIGBCIRF USAFED—IFRD 5000

FRIGBCIDF USAFED - 13802 40016}

PRIDBCIAF USAFED - 20FAZ 6000

PRZOBCIRF USAFED—20FB2 5000

PRINBLADF USAFED -~ 20802 4000

PRIOBCIAF USAFED—3DFAZ BO00 M3 MO M5 MS

FRIDBCIHF USAFED—30FR2 5080 3102422 | 3108822 3106822 3057

PRIVDBCIDF LSAFED—IDFNZ 4000 P S 225 —-225 —12A

PRAGBCIAF VUSAFED - 44FAZ G000

PRAARCIBF LUSAFED—44FB2 5000

PRA44BLIDF USAFED - A4FD2 4000

+ 5 SERES

PROABCILS... vt USASEM~O2ACT 2500

PAGIBCIES Y41 USASEM-0IALZ TR00

PROBBCFSYé1 USASEM—02AF2 1600

PRO3BCICS LSASEM -03AL2 2500 ME M5 MS

PROZBCIES LUSASEM - 03AE2 1500 3102418 3108H18 - 3057

PROJIBCIFS LUSASEM —~03AF2 t 000 - PP 305 e i0A

PROGBCICS USASEM - 0SALE 2560

e { et | o N N
PRIOBCICS LUSASEM—N8ALHT 2500 —20p 385 134
PRIQBCAES LISASEM—0BALT 1500

PRIOBCIFS USASEM - O8AFT t OG0

PRIBECICS USASEM—15A0T 2500 M5 MS MO

PRIBBCIES LUSASEM 15/ 1500 3102420 | 308820 - 3057

PRIGECIFS USASEM—THAFT 1000 P 3 N A5 —t2a

PRIQBCACS LSASTM— 30 ACT 2500

PRIVACIES LS ASEM-J0AEY 1500

PRIOBCIFS USASEM—30AFT 1000

Note: When plugs or clamps are required, contact your YASKAWA
representative,  The tollowing connections are provided:
soidered type ltype M5} and scideriess type {type JA}

- ‘JOW




' +M SERIES

Table 3.3 Specifications of Holding Brake

AT SERVOMOTOR

Holding Brake
vepacs
'Zritvgml’:’;t Type Optical Ercoder  Receptacle b type Straight Cabla
itnan e Typetn Plug Phg Charmg
PROIBCOAM USAMED-03MAT 6000
PAO3BCIBM USAMED— 03MB1 5000
PRO3HCIOM USAMED— G3MD1 2000
PROTECIAM USAMED - CEMA 6000 ,
PRO7BCIBM USAMED—OBMB] E060 MISIO2AZ0 ) MeTI08820 Mos 106820 Mosos?
PRO7BCIDM USAMED. 06MD] 4600
PRIOBCIAM VUSAMEDCOMAZ §000
PRI 0BCIBM USAMED. 0OMB2 500
PRIQBCAOM USAMED. 0SMD2 2000
PRISBCIAN USAMED 1 2MA2 6600
PRI5HCIEM USAMED1 ZMB2 5000
PRI5BCIDM YSAMED—12MD2 4600
FRIOBCIAM USAMED. 20MA2 5000 _
PRIOBC 380 USAMED - 20MB2 8000 MESLO2AZ | MOTLORB2E 1 MBS 08m2e Mos0s?
FR20BEAM USAMED- 20MD2 4000 ;
PRIOBCIANM USAMED—30MAZ GOCO
PRICBEIBM USAMED- 30MB2 5000
FR3GBCION USAMED 30MD2 4000
PRAGBEIAM USAMED 44MA2 6060
PRABC 3504 USAMED—44MB2 5000 - - - -
PRAABE IO USAMED . 44MD2 4000
» F SERIES
FROSECIAE USAFED_02FAT 5000
PROIBCABF USAFED--02FB! 5000
FROIBCIOF USAFED_Q2FD! 4500 MS31024145 | MS3108B14S | MS3108B14S MC3057
PROIBLIAF LSAFED- D3FAY 4000 —&P B B h —&A
PROSBCIBF YSAFED 0378 500
PROSBCIDF USAFED— 63FD1 4000
PROSBCIAE USAFED—QBFA 8000
PROSBCIBF USAFED - O5FB1 5000
' PROSECIDF SAFED—-0SFD] 4000
FRIOBCIAF YSAFED-0OFA 8000 \ ar e
PRIOBCABF USAFED—09FE1 5000 e A el
PRI 0BCADF USAFED-—09FD} 4000
PRI SBCIAF USAFED—13FA2 8000
PRISHCIBF USAFED 1382 5600
PRIGBCADF USAFED— 13FD2 4000
PRIOBCIAE USAFED_ 20FA2 5000
PRIOBCIBF USAFED - 20F B 5000
PRIOBCADF YUSAFED-20FD7 4000
PRIOBCIAF USAFED 307A2 5900 . .
PRIOACIBF USAFED- 30FE2 §560 M oAz hoiiaa Mes oeB2e oyt
PRIQHCIDF USAFED 30FD2 4000
' FRAABCIAF USAFED. 44FA2 6600
PRAABEIBF USAFED_44FB2 5000
FREABC3DE USAFEDL 44FD2 4000
« § SERIES
PROIBCICS Y4 USASEM—02AcCs 2500
P03BCHSva) USASEM02AE2 1560
PROIACIFS.. Y41 LISASTM—_02AF? 1000
PROIBCICS USASEM=03AC2 7500 . .
PROZBCIES LSASEM - (3AED 1500 T?g;gzn!a ??;;0&81 6 T?gia?
PROSBC3FS USASEM - G3AF2 1050
PROBBCICS USASEM_05AC2 2500
PROSBCIES USASEM—05AED 1560
PROSBCAFS USASEM—OBAF2 1000 -
PAIOBCICS USASEM- OBAC] 2500
PRIOBCIES USASEM—OBAEL 1500
PRIGHC3FS USASEM—_OBAF! 1000
PRISBCICS USASEM -1 5ACT 3500
PRIGHCAELS USASEM—1BAE] 1500 L B o
PRISHCIFS USASEM — BAF] 1000
PRODBCICS USASEM = 30AC1 2500
PRIOBCIES USASEM— 30AE] 1500
. PRIQBCAFS USASEM -~ 30AFT 1000




4. CHARACTERISTICS
4.1 OVERLOAD CHARACTERISTICS

The overload protective circuit built in SERVOPACK
prevents the motor and SERVOPACK from over-
jvading and vestricts the allowable conduction
time of SERVOPACK. (See Fig. 4.1.)

The overioad detection level is set precisely
by the hot start conditions at an ambient tempe-
rature of 55°C and cannoi be changed.

NOTE

Hot start is the overioad characteristics when
the SERVOPACK is running at the rated load
and thermally saturated,

FOEXY

BPERATING
TiME 15+

MOTOR BATED GURRENT (4

Fig. 4.1 Abowable Conduction Current
of Servopock.

4. 2 STARTING AND STOPPING TIME

The starting time and stopping time of SERVOMOTOR

under a constant load is shown by the formuls
below. Viscous or friction torque of the motor is
digsregarded,.

Starting Time:

tp = 1047 No (Ju+ Jr ) (ms) <F0rmula>
Ktdn-fa-f) 4-1
Stopping Time:
tf:—" 04 7 Xw{vM(ms} (FormU:iﬁ)
. Kt ir- (a+8} 42

Where, _
Nz . Rated motor speed {r/min)}

Fut (x‘GDi;M} © Momenti of motor inertia
(kg -cm?=lb.in.s*x10"%)

Jr (=GDE/4): Moment of load inertia
(kg .cm?=lb.in. s?x10"%)

Kt: Torgue constant of moter (N-m/A = Jb.in/A)

fr: Motor rated current {A)

a= lpflat Accell/decel current constant

tr: Accel/decel current
{Accel/decel current a {imes
the motor rated current) {A)

A= L flet  Load current constant

fr: Current equivalent to load torque
{Load current A times the motor rated
current) {A)}

MOTOR
ARMATURE e T IME
CURRENY

MOTOR

SPEED

e TIME

Fig. 4.2 Tuning Chart of
Motor Armature Current and Speed (Constant Load}

4.3 ALLOWABLE FREQUENCY OF OPERATION

The allowable frequency of operation is restricted

by the SERVOMOTOR and SERVOPACK, and the

conditions must be considered for satisfactory

operation,

« Aliowable frequency of operation restricted by the
SERVOPACK

The allowable frequency of operation is restricted
by the heat generated in the regenerative re-
sistor in the SERVOPACK, and varies depending
on the motor types, capacity, Jp , acceleration/
deceleration current values, and motor speed.
if the freguency of operation exceeds 60 times/

min when Ji= 0 before the rated speed is reached,

e 60
or if it exceeds .

contact your YASKAWA representative.

+ Aliowable frequency of operation restricted by the
Servamotor

The allowable {requency 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 Stepping Time® for symbols.

« When the motor repeats rated-speed operation and
being at standstill {(Fig. 4. 3).

Cycle time(T) should be determined so that

RMS value of motor armature current is lower

than the motor rated current:

Ip? (tretf)+Ets
fat

T= (s)

cycles/min when Ju,= JyXm,




Where cycle time{T) is determined,

values

Ip, tr, tf satisfying the formula above, should

be specified,

{Reference) _

The formulas (4-1 to 4~5) are changed to the
caleulating method using the international system
the traditional

For reference only,

formulas are shown in Table 4.1

Tabie 4.1
Yraditional Formula
Starting time . i = 26.8X10°x —ei=r ol R [ms)
e ., NefGDE+ GO
Stopping time . # = 288X 107X Kit oid) {ms]

N - Rated motor speed {rfmin}

GDE: Moment of motor inertia (kg‘cm"’ = i st %)
GIO¥  Moment of load inertia (kgom? = bing®X 109
K Torque constant of motor (kg-omyA = IinfA}

= » Motor rated current (A)

@ = [fla . Accelidece] current constant

I Accelldecel current
{Accelfdecel current o times the motor rated
current) {A)

B = i/ Load current constant

L Current equivalent to load lorgue
{Load current 4 limes the motor rated current) (A}

Kifn a
n=t t2x1{)ﬁxmxﬁ{a A%a [times/min]

n=1.12X100x% “N";(""G“g"g!:Gl}z) X {Ye -ﬁzfr: } [Himesfmin]

of units.
MOTOR
ARMATURE
CURRENT
Farmula
MOTOR
SPEED | 41
A2
Fig. 4 3 Timing Chart of
Motor Armature Current and Spesd
J{Restricted by SERVOMOTOR)
« When the motor remains at standstili between cycles
of acceleration and deceleration without contmuous
rated speed running {Fig. 4 4}
The timing chart of the motor armature current
and speed is as shown in Fig.#%.4, The allowable
irequency of operation "n® can be calculated as
follows:
Kt - Ia
n= 2865 % oy oy (w ) (Formula,
{times fmin ) 43
44
MOTOR . '
ARMATURE ——m TiME
CURRENT
MOTOH —
SPEED TIME

Fig. 4.4 Timing Chart of
Motor Armature Current and Speed
The motor remains at standstill between cycies of accel/{iece()
without continuous rated speed running.
« When the motor accelerates, runs at constant spesd,
and deceleratss in a continuing cycle without being at
stardstill (Fig. 4.5}

The timing chart of the motor armature current
and speed is as shown in Fig. 4.5, The allowable

frequency of operation "n" can be calculated
as follows.

Kt . Iz

n= 288, 5 XW

“,_I_m_) <Formu1a)

(times /min}

MOTOR
ARMATURE e TIME
GURRENT

MQTOR

SPEED_ TIME

Fig. 4.5 Timing Chart of
Motor Armature Current and Speed
‘The motor acceterates, runs at constant speed, and
decelerates in a continuing cycle without being at
standstit. ~ 13 —



4, 4. 4 Direction of Rotation

AC SERVOMOTORS rotate counterciockwise (CCW
when viewed from the drive end when motor and
detector leads are connected as shown below.

4.4 MOTOR MECHANICAL CHARACTERISTICS

4. 4.1 Mechanical Strength

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

4. 4.2 Aliowable Radial i.oad and Thrust Load

Tables 4.1 to 4.3 show allowable loads according
to AC SERVOMOTOR types.

Table 4 1 M Series Allowabile Radial Load
and Thrust Load
Motor Type Atlfwabie. ArNe}avabFe .
USAMED- Rad?&ai (l;:;!d Th :‘bl(gg\;bﬂd Fig. 4.6 AC SERVOMOTOR
G3MAT 490 {110) G8( 921
DEMAL 480 (110) 98( 291 {1} Connector Specifications for Standard
09MA2 686 (154) 3434 71
12MAZ 7470 (330) 400 (ito) SERVOMOTORS
20MAZ 1470 (330) 490 (110} (a) Motor receptacle
BOMAZ 1470 (330} 490 (110} L
44MA2 1764 (397} 588 (132) © M,F Series
Table 4.2 F Series Alowable Radial Load A | Phase U
and Thrust Load B | Phase v
Motor Type Allowable Adlow able C | Phase W
* Th
USAFED R y? e D | Frame ground
Q2! 147( 33} 45 11y
O3F7 t47( 33} 4G{ 1137 .o .
Q5F . 490(110) 98( 22)" 5 Series ,
68T 296(110) ga{_ 22 {Type USASEM-02A}
13F: ¢ £88(154) 343{ 77}
208 14704331 484(110} .
3OF TA70(53T) A5011163 Color of Lead Applicable
44F:" 14704331} 490110} Red Phage U
Table 4. 3 S Sesnes Allowable Radial Load White Phase V
and Thrust Load Biue Phase W
Allowabile Alipwable
Motor ?‘vpe Radiarvi.oad‘ Thrisst §oad Green Frame graund
USASEM- N (1) N (i)
0240 ; 784( 18) 39.2( ) Types USASEM-03A to 30A
B5A 345 { 55) 98 _(32) (Typ ° )
05A 245 { 55} 98 (223 y
08A " 32 ( 88) 147 (33) P of A | Phase U
158170 490 (110} 147 {33} B | Phase v
30A: 886 {184} 196 f{ad) @ oy -
*Maximum values of the load applying to the shaft extension. < Phase W
1o not apply the oxceeding load hecause motor Cannot be mtatad y) Frammg ground

4. 4.3 Mechanicat Specifications

M, F and 8 series)

Table 4.4 Mechanical Specifications in mm

fTIR. {Total Indicalor Reading)
sAccuray for molor type USAMED-44MAZ.

{b) Detector receptacle

Channel 7 cutput

Channel W output

ov

+5YDC

Aecuracy (TR Relerence Diagram Channel A ouipur | K | Channet U outpat
Flange surface _ 0.04 Channel A output | & | Channet U outpu
;;Eer:e:tﬁfau;a;téc: shatt & Channel B output | M| Channe! V output
COanC%mP’*C fo shafl 0.04 Channel B output | N | Channet ¥ outpus
Shatt run out © {G{_}(}%Q); Charnet 7 output 1 P | Channet W output
]
5
T

b L IMITMIiMIT IO D

Frarme ground




. (2} Connector Specifications for SERVOMOTOR with 4.4.5 hmpact Resistance

Brake . '
_ When mounted horizontally and exposed to vertical
« M, F Series X shock impulses, the motor can withstand up to two
{Types USAFED-05 to ~44) * impacts with impact acceleration of 50G {Fig. 4.7}.
A Phase U £ B _
8 Phase V F rake terming ’VER‘T_ICAL
C Phase W G -
o Ground - - 1
: !luomzomm.
- ¥ Series - o
(Types USAFED-02 and -03) Fig. 4.7 Impact Resistance
" A [Phase U :
Fo ° o8 B iPhagse V NOT&
E6G  oC ¢ Phase W A precislon detector is mounted on the opposite-
D {Freme rouns A
; aken to protec sha
. £ |Brake term!nai that could damage the detector.
F |Brake ferminat
. S Series ' 4. 4.6 Vibration Resistance
{Type USASEM-02A -
P : ) When mounted horizontally, the motor can withstand
Color of Lead | Applicable | Color of Lead | Applicable .vibration { vertical, lateral, ax_ia.l) of 2,5G {Fig.4.8},
Red ' Phase U Black
: Brake
White Phase V Black : gvemscm
. Blue Phase W Green Frame Ground LATERAL, AXIAL
" N, A u;“"'
" X
(Types USASEM-03A, -035A} "HORIZON?AL
£ A | Phase U Fig, 4.8 Vibration Resistance
Fo oA B | Phase V
Do of
2 C | Phase W 4.4.7 Vibration Class
b ‘Brake terminal Vibration of the motor ranning at rated speed is
E 15 #m or below (Fig.4.9)
F | Frame ground
POSITION FOR
{Tvypes USASEM-08A to 30A) : CHECKING \{fERATION
% A | Phase U !l
Do § o 8 | Phase V -
c? o C | Phrase W Ii
{ Brake terminal ' Fig. 4.9 Vibration Checking
F | Frame ground
4.4.8 Holding Brake
Turn ¢n/foff according to Par. 6.12.2, "Use of
SERVOMOTORS with Holding Magnetic Brake" since
AC SERVOMOTORS -with brake is used -when the
. _operation is held. :

~ 15 ~




5. CONFIGURATION

5.1 CONRECTYTION DIAGRAM
' POWER SUPPLY
20070 230v "1 2%
BO/60MHE
R| §§ 7

TMCCB =¥ 23

PREVENT EXTERNAL NOISE WITH A NOISE FLTER.

KCHSE FLTER
FEW, SIDE LS. | 3y
[RESETE ] SuP
BBy SUP
2 o {i#0)-~4[SERVO TROUBLE NDICATION]
ot el SRy MG ot MAGNETIC CONTACTOR
{21y o O SO Y FOR POWER ON/OFF
OFE {___5;* el — .. {Ses Tables 3.1 to 3.3}
1MC > Ba sure 10 it 8 surge SUDpresSIng
device to both the magnetic
contactor and relay,
IMC SERVOPACK : &
WE T8 wecacariiee {1 RS
¢ —
SUPPLIED BY USER. \M'=' N
; st he seows
iu groucded.
SIGN SIGNAL T SIGNT .
-+ 1 {p_av T
AEFERENCE v PULST P
PULSE SIGNAL ‘:i,\,‘ T e
1Ry W(EV ; Ton
SERVO ON o .
il LEAD LENGTH:
AT 1Ry ON gf;m ; NOT 30 METERS OR LESS
. el ML CONNECTING CABLE:
List relays highly relmble in - Vo e YASKAWA DRAWING
cortact {Yaskawa Bestact r“-" o 1P NG DPB40S123 OR
Taiavs of equivalent, or arange NO.DEB4DCHS3
in two contect parallel connec: H 3o sure to perform torminal treatment
tion for low leval). PAQ of shieided cabla,
PG-A PHASE PLLSE
{DIVIDING OUTPUT} s "‘gﬁo
PEO
PGB PHASE PULSE T5 %560
(DIVIDING OUTPUT) o
200
PG-C PHASE PULSE 16 % pCO
oV
ov !
ARy COIN+  1Ba  mo—men
Soiitrod. COMN—
24V LET OVER+  HB§  __--is
{SUPPLIED BY USER) | St OVER~
Ry A+ ieg I
oYY
] ALM
! GROUNDING

Connect the output retay surge absorbing diode with the corect polarity,

(i connsction T wrong. output transistor is damaged):.
Fig. 5.1

— 1 -

Example of Connection Diagram of SERVOPACK with 2 SERVOMOTOR and Peripherals




085 LHd- OF DBEDHG-HOVD SUAL HOVI0ALES 0} Papa0ad 10N,
601 OF SAC0HE-HOVD Sl HIVIOARIS 103 papincId 10N,

{(INHYIV OANES 'NO OAYIS)

5. 2 INTERNAL BLOCK DIAGRAM

(381N IONTUIITY)

{ANdLND D)

BOVARAINE OA

5"Nd IONTH I3
2 A8 #0vadEad

L3ES HhdN

TIkEBAR
zmmﬂam.ﬁﬁ

KIHENDD
ANHRIND

TYNDIS Od

HRLNGD

fid3

MOVAOAYTS 10 weibeiq yoolg eusotut 2'g Bld

QEND
{OdiAG

. WEYTY OAN3S

AL+

g
AL NO 440

FOVAZINI _

HOLY

AGLE

| 53ANG
1 31vD

17 NED
{Ag}
g g
o ot
pp——
HOSSIEddS
IDHNS DNt

okoro

LODHID 1IN0
NIV NIYW

o
i

—17 -

H31H
ASION

177

%,

{(THOB/08)

gL
545 ADEL 01002

SSVHA-33MME
ANddNS HIMOS




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

170 SIGNAL

5.4, 1 Specifications of Applicabie Receptacies

Tabie 5.2 Specifications of Applicable Receptacles for

?ngg Name Description S.ERVOPACK ;/c: Slflnii aci
Y Connecﬁgr‘ Type* BpRca ;ypeecep ace
Main-circuit Three-phase 200 to 230 VAC * 104, gy Manu- | Soldered | Cauiking
(RCRY AC input 50/60 Hz. SERVOPACK fagturer Typs Type Case
MA-S0BMA Honda
Motor Connects terminal @ to motor Riaht ang! i poet | MAP Bt
VoY connection terminal A, @to Band @Wio C (Ségp} ans e__ ésousijig MR-50F soFg1 | MP 501
Control power | Single-phase 200 to 230 VAC {09 *Use conngctor type MR- SORMA made by Honda Tsushin Co,
® o input 50/60 Mz tAttached to SERVOPACK when shipping.
Connects 1o motor terminai D,
® Ground Must be securely grounded.
) Regenerative Externat connection not normally
@ @ resistor required.
5. 4.2 Connector 1CN Layout and Connsction
of SERVQPACK
The terminal layout of the SERVOPACK input/output
signal connectors (1CN) is shown in Table 5.3,
The external connection and external signal proc-
essing are shown in Fig. 5.3 on page-18.
Tabie 5.3 Connector 1 CN Layout of SERVQPACK
1 2 3 4 5 & 7 8 9 10 11 12 13 14 15 16 171 18
ov]oviov|ov ov  ov| — |SON| ov |OL+ ]| OL— |ALRES| INH | OV |[TROMIVIGM| OV | FG
' oV Anf, Torque OV | Frama
OV for PG Cuiput ov ov for Servo; OV Overicad Alarm Putse OV Aot S"W for | Ground
Si for | for | s — ON | for Reset tor itor MO roa | Ginter.
wgnal S PULS CL. input | SO Custput Inout Block ALRESMMMF Outout R {inter
PUL R nput| S NPUL | ot Output, QU4 yTEM | uption)
19 20 21 22 23 24 25 26 27 28 29 30 3 32
PCO {*PCO[PULSTISIGNT | CL |PCON| OV | N-OT, OV [ PULS 2| OVERT | OVER- 1 TGON+ | TGON~
First | First Second
?ng;;Tut fef. | Ref | Clear P Drive ?o\i ;;Z ?o\: Ref, Overflow ggﬁ:}
Pulse | Sign | lnput | Input . Pulse
{Phase C) f:pm En;?ut PUL | P \BTBR | Input | NOT Input Output Outpit
33 34 35 36 37 38 39 40 | 41 42 43 44 45 45 47 | 48 49 50
PAQ  #PAD| PBO | # PBO| #PULST ‘thM+ ALM— | #3GHY| P-OT | OV | SIGN 7 COINY | COM— ISRDY|SROY—| MCBY | MCB— | FG
PG Signat PG signal Ling Servo Hie | g | oy (Second Positioning Servo MCCB Trp Frame
Driver Criver Ref. . ; Ground
Cutput Cutput nput of Alarm nput of Inhb. | for Sign Completion Heady Signal (inter.
{Phase A} | {Phase B) PULS 1 Qutput sign 1| Input | POT fput Custput Gutput Cutput ription}




POWER SUPPLY
200 10 230V -
50/60Hz

1

CLEAR SIGNAL
170 SWITCHING
SIGNAL

SERVOPACK

" H: FORWARD {STANDARD)

L: REVERSE OPEN COLEECTOR +12v

100 kops. {Max]
{STANDARD) OPEN COULECTOR +13v

i

7 [OMNARD 10pPEN COLLECTOR +12V)

.

100 kpps{OPEN COLLECTOR)

t

ERROR COUNTER CLEAR AT I

3

REF, PLILSE INMIBIT OR INPLIT
SWITCHING AT LIAT L. SION 2 AN
PLILS ¥ INPLIT ARE EFFECTIVE )

SERVO ALARM RESET AT ON

SERVO ON AT ON

SPEED AMPL. CONTROL AT ON

REVERSE RUNNING INHIBIT AT OFF

Tp

FOWARD RUNNING INHIBIT AT OFF

PG QUTPUT LINE DRIVER

[orf] || AT POSTION
™1 compLETION

SRS

E I AT ERROR COUNTER
okt || OVERFLOW

FESSEZT | AT SERVO READY
£ ! tad (MAIN POWER ON,
,,,,,,, 1| NORMALY

Fd plrsl ek bl - e v i e
Nl

g} - ALNORMAL 7
L] (1 AT ABRORMALTSTYRE)
FEEFETT ) AT MAIN CRCUIT | jz
1:?,;,,,.3 PROTECTER TRIP on |
? R T . .

tupd AT Servopock |
E-, 171 OVERLOAD OFF
""""""" 71 AT 1% OR MORE

1 OF MOTOR MAX,
L@,a SPEED ON

< ) TORGUE MONITOR i
+3OV/RATED TORQUE 10% 1o

e} SPEED MONITOR
HA.OUFH0OrITEN +8% FOR MF SERES T
FRWAIOIN 1 5% FOR S 5RRIES  F

' Fig. 8.3 /0O of Signals and Connector 1CN

30v DC,
H0mA {Max.)

Ip o Twisted cabis.

Nale: The user must provida

the 24V power snppiv




5.4.3 /0O Signals of Connector 1CN

Table 5.4 Input Signais of Connector TCN
Signal  Connector , L
Namo | 1 CN No. Function Description
Upon inputting this signal. base block of main cicuit ransistor s
50N J1CN—8 | Servo ON released, and motor 18 servo locked, SERVOPACK is made 1eady to
receive tefeience pulse inpul,
. Upon inputting this signal, conirol mode of speed amplifier is
P-CON 11CN-24 Speed a?“’i”’ef propat- switched from P {proportionat—integiall drive 1o Plpioportional}
siohal drive sfaience diive
N—OT J1CN-28 Revelasg running in the case of lneat dive, sic. connect Himit switch signal accoiding to
prohibit h . . T . g " duti
Forward ranning 1_ G U gtrectaorz_. ese signals ateﬂ ¢ oseid uting noimal run. When
Pt |1CN-—43 o rail switch is iripped, it becomes “open,
prohiehit
— This signal tesels The alarm slatus. Check the alann comtenis before
ALRES |1CN—12] Alarm iesel this signat is turned ON.
" Refarence sign input These signals aie 1efeence pulse inputs.
SIGN 1 |1CN-22 {maini The following input forms ale available,
Refetence pulse input * Sign -Fpulse 1rain input,
PULS 1 (10N~ {main} ¢ CW/CCW pulse Lizin inpul ete.
. ‘Relerence sign input. These signals are auxiliary reference pulse wputs.
.SiGN 2 |1CN—43 {pux.} The following input foims ame avadable.
Ruference puise mput « Sign + pulse nain input,
PULS 2 11CN-28 0 « CW/CCW pulse tiain inpul etc.
¢L 1CN--23] Clear This signal is enor counter clear input,
brwrart Rafelencs puise mpd This signal makes the auxiliary reference pulse mpul effeciive by
iNH 1C0N-33 o i ) ) .
swHCH g hiocking of the main reference pulse inpud signal.
Table 5.5 Qutpu? Signals of Connector 1CN
?lis:ail C{’é‘ﬁ"ﬁ;‘?‘ Function Descrption
—— . tR]] i a8 |
FOM 1CN-45(45)] Position completion 7urr_‘15 ON when mumber of lag puises i enor counter reaches the
seiting value o less,
N Tu N | ises begome te 1he :
BVER 1CN-28(30) Overfiow urns ON when lag pu sga betcomc double the number of lag pulses
of {he eror couniet seding bils.
Tutns OFF when falut s detected.
ALM 1CN--38(39)| Seivo alann Feu details, efer jo Table 611, "Fault Deection Function.”
TG N i L] 3
STEDY |1en-464T)] Servo 1eady Furns O wfﬁen main power supply ON. and these aie 0o saivo
. atarmm condiijons, :
MCB HON--48{493] MCCB trip Tures ON whean MCCB nips,
. Tums OFF when ovelload is delected,
oL 1EN-10(11}} Overload delection Refor 1o Fig. 6.2 "Overload sharacististics.”
Turns ON when motor speed exceeds the following speads:
Motor 1un * M Seties: 201/min £10%
TGON  1CN-31(32) detection * £ Serigs: 25¢/min 3 10%
* 5 Series: 401 /min £10%
PAG N33
PG
*PAC  |1CN~34 G-phase A
PBO 10K—35 PG.phase B Puise after lieguency division is output line diiver (TE MC 3487},
*PBC  1CN-38 To be teceived by line receiver {T1 751751
PCO 1CN-18
PG-phase
*PCO | 1020 phase C
(i 3.0V rated 1oquel £ 10%,
TRO—M [1CN-15 Torque monitor oulput voltage & 9V max.
QWD current 1mA max
M. F Series {£4.0V/ 10001/ min} 46%.
VIG—M 1CN-18 Speed mMoOnHO! 8 Series (£ 2.0V 1000/ minki 5%,

auvipul current 1 mA max




5.5 CONNECTOR TERMINAL (2CN) FOR
OPTICAL ENCODER{(PG) CONNECTION

5.5.1 Specifications of Applicable Receptacies and
Cables (Tabie 5. 6)

Table 5.6 Specifications of Ap_piicabie Receptacles and Cables

sze;!g:i:ype* Applicabie Heceplacie Type Connection
SERVOPACK | Manufacturer | Soldered Type | Caulking Type Case* Cable®
MR-20RMA ey ;
, * ¢ Honda Tsushin . " . . P840G123 or
right angle Go., Ltd, MR EGF. MRP- 20F 1 MR- 201 ¢ DEB400093

*Made by Honds Tsushin Co,, Lig
tAtlached lo sach applicable recaplacls (soldered ang
caulking lypes). )

.t Allaghed to SERVOPACK when shipping.

Tabie 5.7 Details of Specifications of Appllecable Cables

#Thy cables listed in Table 5.7 and available on requaest
I required, purchase In unils of slandard length as
sherwn in Table 5.7, '

NOTE

1. When applicabie cables listed in Table 8.7 are
used, allowable wiring distance between SESVO-

Connection Soldered Type Caulking Type
Yaskawa
Drawing No. DP 8409123 DE 8400093

PACK and motor is & maximum of 20 meters.
2. The cable applied for 50 m wiring distance is avail-

Manufacturer

Fujikura Cable Co.

able on order (Yaskawa drawing No. DP8409179).

Couble, KGVV- W

¥ wiring distance is 20 m or more, contact your

. Yaskawa represeniative.
gpscr?it:atiens AWG 22 x 30 AWFZ?;SV ST% P P
pec AWG 26 x 6P o %
For Soldered Type | «For Gaulking Type 5.5.2 SERVOPACK Connector (20N} Terminal
i ' Layout and Connection
The terminal layout for the SERVOPACK connectors
(2CN) for connecting the optical enceder is shown
in Table 5.8, and the connection method of 2CN
and the optical encoder, in Figs., 5.4 and 5.5,
Table 5.8 Connector 2 CN Layout
of SBERVOPACK
Elure-
AR t . :
Internal 8 White- 1 2 3 4 5 6 7
Composition o [k 2 I Veiiow
d 2 White o
an
Lead Color A 5 [ raen yeliow 3] Gresn PGOV | PGOV | PGOV | PGBV | PGSV PGBV | DR
B+ |Whieroie L vvioN 8 g 10 11 12 13
8| fehaw 5| Buple .
White/yatlow - While wigid =8 * P Py * Py 2w #* [
Balumger | [wmes | 8| Brown ||
b 3 Wi FOWY H
P e B T 14 18 16 17 18 19 20
WhiteS eange Brown
B fpe | Green PC | *PC | PA | *PA ] PB | *PB | FG
Bg %??&é!c_gey 8 g?gwn
o]
Yaskawa Standard lengths: 5m, 10m, 20m
Standard FTerminal ends are not provided {with
Speciications conneciorst,




5.5.2 SERVOPACK Connector (2CN) Terminal Lavout and Connection {Cont'd)

SERVOPACK ——
IR eMY

OPTICAL ENCODER -
Iiz 324 s £
BLUE.,
WHITE/BLUE |

L
h ) —
WHITE/GREEN |,
)
ORANGE | 4 OUTPUT
WHITE/ORANGE | 4 LINE DRIVEA
g e MC 3487 Recavsﬁr
Py i 1 SN 75115
WHETE/PURPLE ‘ t 1 i
arev b §
WHITE/GREY | |
" pep |
OBLACK 1
1
|
i
05 mm2 ;
!
;
;
i
GREEN/YELLOW 1 )
i Y
N T ¢ Twisted shielded cable.

DPR40S123 } .
- +Made by Texas Instruments inc,

Mote; Connactor specilications of oplicat encoders are as follows,
Connector — Type ME3102A20-28F (Receptacie)
Acesssery fnot attached) — Type MSE310BBZ0-29S {Angle plug)
Type MS3057-124 {Cable clamp)

Fig. 5.4 Sokdered Type Connector 20N Connection and 1CN OQutput Processing
{when using Connection Cable DP8401923)

o~ 02 mm2 _ _SERVOPACK .

OFTICAL ENCOL

CUTPUY
LINE DRIVER
MG 3487

LINE '
RECEVER 1]
L OSNTS115F

U SOV SRR U (VSR WO R S R

CABLE

de - twisted shisided cable,
BESA00003 -

*'Made Ey Texas E_nstrumems bne.

Mote: Connector specilications of oplical encuder are as follows.
Cotnettor — Type ME2102A20-287 {Receplacie)
Accessory (not attached} — Typs MS3108820-285 (Angle plug)
Fype MS3057-12A {Cable clamp)

Fig. 5.5 Caulking Type Connector 2CN Connection and 1CN Qutput Procaessing
{when using Connection Cable PEB400083)

.....22....




6. OPERATION
6.1 POWER ON AND OFF

Arrange the sequence so that the power is si-
multaneously supplied to the main circuit (R.5.7)
and the control cireuit (r,t), or supplied to the
control circuit first, then the main circuit {Figs.
6.7 and 6,2).

IMCCB

+

PRECAUTIONS FOR CONNECTIONS

Make sequence {0 assure that the main-clrout power
will be cut OFF by servo alarm signat.

If the control cireuit is turned OFF, the LED
indicating the kind of serve aiarm also goes
OFF.

© When power is supplied to the power ON/OFF

sequence shown in Fig. 6.1, the normal signal
1s set (6Ry is turned ON) in the control circuit
after a maximum delay of 1 second.

When the power is turned ON, a servo alarm
signal continues for approximately 1 second
{(normally 200 to 300ms} to initialize the

SERVOPACK.
Hold the main-circuit power ON signal for

THREE-PHASE d_omM
200 TO 230 VAC—. 5 oM
150/60 M2 Y W

THREE PHASE — 90—
200 TO 230 VAG g § S oW,
150/60 Mn ey ¥,

Fig. 8.1 Connection Example for
Simuitaneous Control Power ON/OFF

power oFrPORER ONBRY 4 e r
I :_: I 1809

CCE e
e

© 1SUP, 25UP: Surge absarber CRS0B00BA
or equivalent {made by Okaya
Elactric Indusirles Co., Ltd)

10 Flywhee! diode (1o prevent spike of 6Ry)

Fig. 6.2 Connection Example for
Main-circuit Power ON/OFF

Arrange the sequence so that the power s
simultaneously cul (including momentary power
fallure} {Fig. 6.1), or the power to the main
circuit is cut first, then the control circuit
{Fig. 6.2). The order is the reverse of the
power ON sequence. Precautions for connections
in Figs. 6.1 and 6.2 are as follows.

approximately 1 second. However, this is un-
necegsary in the sequence in Fig. 6.2, because
the control power. is always turned ON.

+ Since SERVOPACK is of a capacitor input type,
large recharging current flows when the main
circuit power is turned ON {recHarging time:
0.58). If the power is turned ON and OFF fre-
gquently, the recharging-current limit resistor
may be degraded and a malfunction may occur.
Do not turn the power ON or OFF. frequently,

. Before power ON or OFF, turn OFF the “Servo-ON”

switeh to aveid transient troubles,

6. 2 CONFIGURATION OF 170 CIRCUIT

6. 2.1 Input Circuit

{1) Servoc ON IS"ON}

This circuit is used to turn ON the main power

drive circuit of the SERVOPACK . When the sig-
nal of the circult is not input{Serve COFF),

the motor cannot be driven., If this signal is
applied during motor running, the motor will
coast fo a stop.

NOTE

Before turning power ON or OFF, turr OFF
the "Servo-ON® switch to avoid {roubles
resulting from transient current,

{2) Proporiicnal drive reference circult [P-CON}

“This circuit switches the speed amplifier from

PI drive to P drive.
Normally, motor repeats wvibration by one-

‘pulse response with Servo locked (motor stop)

status. However, this vibration can be de~
creased by P drive reference ON.
For attaching load at Serve locked, this

circuit cannot be used because Servo rigidity

decreases under P drive.




8.2.1 Input Circuit (Cont'd}
(3) Forward and reverse running prohibit [P-OT, N-OTI]

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, These circuits prohibit output
current to drive the motor. Therefore, the mo-
tor will be free running at prohibit input open.

NOTE

When the overtravel prevention circuit is
not used, connect TCN- @B and @D  and

1CN- (i and @D .

{4) Alarm reset (ALRES]

This signal resets the alarm status. While this
signal is turned ON, error counter also is
cleared.

_ After checking alarm contents, turn ON the
alarm reset signal by snapping action (10 xs or

more, ON) under Serve OFF sgtatus.
- ¥ this signal is turned ON at no alarm sta-

tus, clear operation' is executed for error
‘counter,
Fig. 6.3 shows input circuit (1) to (4)
above,
A2y | 1oV
P é}z.zm
Y |
o o
“:"lr |é |
I\L»w» ? ”‘Ev
> 3%
1 ~12v®Y

SERVOPACK SIDE

Fig. 6.3 input Circuit (1)

‘Drive by relay contact or transistor {collector
open or with +12V pull-up resistor}. For relay
contact, use high reliable confact relay for low
level (12V, 5mA},

(8) Input Reference Pulse

There are two types of modes for reference pulse
input: -

+ "Main input {S51GN 1, PULS 1)

.« Auxiliary input{SIGN 2, PULS 2)

" cuit,

(a) Main input [PULS 1 (*PULS1),
SIGN'1(*SIGN 1))

(i} Reference pulse mode

The following input mede can be selected by
setting of SW 20-(D, @ and (3) . Refer to
Table 6.2. '

+ Sign + pulse train
* Two-phase pulse with 94" phase difference
* CW/CCW pulse train

(ii) Voltage level and timing of reference
pulse

.The voltage levels of available reference pulses

are +12V and +5V levels. Set by switch SL20.

Tabie 6.1 Reference Pulse Voltage Leve! Setting
Voltage Level 5L 20 Setting
1 2 3
T2V o
1 2 3
+5V (6781 o

For details, refer to Table 6.4.

{iti) Input circuit

Fig. 6.4 shows the configuration of input cir-
For output type of drive side, open
collector, with pull-up resistor or line driver
are available, For driving the lne driver,
connect the reversal output to *SIGN 1 and

*PULS 1, respectively. Set the voltage level to

T+ AV,




Table 6. 2 Reference Pulse Moz__js

Reference Puise Input Forward Running Reverse Runming tnput Swaor
Mode Pir No. feterence of Motor Reference of Motor Muttighert | (@ 1 @ 1 @
, 1ON-® S I N S I —JTI o
Sign + Pulses ION- & - " CL0
96 9g°

90° Phase Difference 1ON-@ g . g T x 1 OO0
2-phase Pulses* ON-@ g L L x 2 C10o
(1,2 or 4 Times) I T e O e e x4 10O O
CW Puises + 1ON-@ 1 L _ILIure _ o
COCW Pulses 1CN-@ m --i e

*Tha multiplier can fe sel for 90" phase difference, 2.phase pulse
nput,

tDatines the method of counting the input pulse waves in Servopack .
Table 8.3 shows the torward running reference lor 907 phase
ditterence 2.phase puises when phase A ~ phase B ~ fHpps).

t Circles in SW20 show the positions for instaliing the setiing plugs
an the pins,

Table 6.3 Counting Method of Reference Pulse

Multiptier Contsnt of Pulse Counting of SERVOPACK Fre :::;23“8? g%’i??omx
Counts only the leading edge of phase-A pulse input
($ON- @
’ PHASE At1-21 }—! L } | } E_ ] L. f{pps}
x PHASEBU-22™] 1 L[ INe/min®]
SERVOPACK
COUNTING PULSES I Nn I
Counts the leading and trailing edges of phase A pulse
input (TON-G
puase actond  Ld | S S B 2 % f{pps}
x 2 PHASE BI1-2257 ) i ] I i f 1 2 Nr/aning
SERVOPACK ” I l ﬂ n n n n
COUNTING PULSES
Counts the leading and trailing edg'es of phase A pulse
input {1CN-@ and phase B pulse input 1CN-@).
% 4 puase a2t Ld  Loob U bt 4><f{¥3f3_3}
erastsn22”Y L 1 [4XNe/min]
SEBORA T se IUTLUUT UL
COUNTING PULSES
* Motor spaed

— 25



6. 2. 1 Input Circuit {(Cont'd}

Tabie 6.4 Applicable Vollage Level and Timing

Itern Electrical Specifications Remarks
w10y M {eval + 108V io + 12V
Voltage Level Levai L Levet GVito + 1.2V + 5V level or 4 12V level
) is set by internal switch
of Signal + BV H Level F+4ZVIo 4 5Y swag.
Levet L Level OVito + 08V
SIGN {i iz S
_‘I.I
E] .
. PULSE ( WA
Sign + Puise input 14 ~omd 14 hg SiGN
(SIGN -+ PULSE Signal} ™ M & REFERENCE
* :’:}%xk?)zz:’eme Frequency: L@ﬂsrgamce ‘ IG_}HE}:ERENOQ L () REFERENGE
I tes 0% ps v ZS5us
ts, 175 0.1
fote To> 5wy F X 100 50%
1 1y
PHASE A P q /] \pmeseaf
Reference | 90° Phase Difference prasE 8 f  \__ [ \smseo [\ Multiptier Mode is set by
Piuise 2-phase Pulse e the internat switch SW20,
Signal {Phase A -+ Phase B) ._T___l » Max rerence frequency:
Mode + Max Reference Freguency: *%: 100kpps
00 kpps @ REFERENCE ‘ ‘GREFERENCE x2: B50kpps
PHASE & 90+ "PHASE 8 50° x4 25kpps
AHEAD OF PHASE A BEMIND
G125 0145 Tx100m50% PHASEA
- 11 v
cow [
Iz 3 T —— ——
COW Puises + cw - /'\_/-\_/-\-
OW Pulses Rt 1 ) -
= Max Reference Freguency:
100 kpps. GIREFERENCE £) REFERENGE
125 Ot as tEhus
ti> 5 us L% 100 5 50%

Note: Maximum reference frequency is 200 kpps.

F12V/EBY

i
E
?J!
11
HE
‘-.FJ

B, !

......:"Jo?,.... —
Servopock SIDE

Fig. 6.4 Input Circuit (2)




(iV) Other functions

The effective logic of referénce puise mode is
# lavel in Table 6.2. The effective logic can
be changed to L level by SW40 ~@ and @,

Short pin OFF on SW40-(D and @
Logic in Table 6.2 is effective.

Short pin ON on 5W40-® and @:
Logic in Table 6.2 is reversed.

Where the effective logic of reference pulse
is reversed individually, set the selting pins
indivividually., The short pins correspond as
follows:

© SW40 -3~ 1 CN - €D input
© SW40 ~ ()1 CN ~ €D input

{Example)
Reference pulse mode: Sign + pulses
5W40 - (D setting pin OFF

~ 8W40 - @ setting pin ON

Motor is forward running when 1 CN - €2 input
is L.

(b) Auxiliary input [PULS 2, SIGN 2]

(1) Reference pulse mode

_The three modes can be selected by setting of
SW20 - @, & and @, as shown in Table 6.5,

Table 6.5 Reference ?u%se Mode Setting

Reforence Pulse © input SW20
Mode Multiptier ®lele
Sign + Pulses - o710
x1 OO0
90° Phase Difference
2-phase x2 GRR®)
X4 O O
CW/CCW Puise Train — O

(i1} Voltage level and timing of reference pulse

The voltage level is +12V{fixed),
the same as Table 6,4,

The timing is

(i) Input circuit

The configuration of input ecircuit is the same
as Fig. 6.3, However, input f{ilter constant
differs from it. Driving by line driver cannot
be accomplished. Reverse function of effective
logic is not available.

{6} Clear Signal {CL)

Normally, set the clear signal to . I RRETS
set, the contents of error counter become zerc
and positioning loop will be ineffective.

(a) Voltage level
Voltage level +12V/+8V can be switched at SL1G,

Tabie 6.6 Voitage Lovel Setiing

Voltage Level SLIG.
+12vV R
5V i

{b} Logic reversion
Effective jogic can be reversed when settmg
pin of W48 - (Dis turned OFF,

+ Setting pin of SW4b -
ON: Clear at L
QOFF: Clear at H

{c) Derivative action

During clear signal turning ON, differential
action can be executed when setting pin of SW49
—@is turned ON, However, contents of error

‘counter are aiways Zero.

+ Setting pin of SW40 - (&)

ON: Differential action
OFF: Ceneral action (always clear during clear

signal turning ON}

CL SIGNAL —'“!
]

ERROR COUNTER
CLEAR

Fig. 6.5 Defferential Action of Clear Signal

(d) Note for clear signal usage

* When the clear signal is turned on when ap~
plying the reference pulse, the contents of
error counter become zero., However, when
applying the feed foward compensation, speed
command voltage by feedf{}ward compensatzon
is output,

* When the motor shaft is rotated at servo OFF,
lag pulses are given to the error conter by
feedback pulse, In this case, be sure to turn
ON the Serve ON signal after turning on the
clear signal,




8. 2.1 Input Clrcuit {Cont'd)

. When the clear signal is used with the Servo
ON signal, connect as shown in Fig. 6.6.
For clear signal, set the voltage level to +12V,
and reverse the logic and clear by H.

In this way, error counter is utilized by
Servo ON or clear state at Servo OFF.

SEAVO ON

fig. 6.6 Sequential Operation of
Servo ON and Clear Bignals

. The voltage level settings of TL signal_and
INH signal are in common, Therefore if CL
signal is set to +12V level, INH signal is also
at the +12V leve! and vice versa.

{7} Reference pulse input switching signal [TNH}
Normally, set the reference pulse input to "L."
Main reference pulse input is closed and
auxiliary reference pulse input is effective by
L setting of INH signal.

{a) Voltage level

Refer to Table 6.6,

{b) Logic reversion

Effective logic can be reversed when setting
pin of SW40 -(D is turned ON.

. Setting pin of SW40 ~®

ON: Input switching at H
OFF: Input switching at L

'“@) @)@ and ® .

“wverter).

6.2.2 Output Circuit

There are seven output circuits for each se-
quence: position completion, overflow, servo
alarm, servo ready, MCCB trip, overload detec~
tion, and motor run detection, These output
circuits are non-contact output. Voltage and
current specifications are as follows:

« Applied voltage {Vmax)=30 VDC
« Operational current (Ip) = 160 mA

The construction of output circuit is shown
in Fig. 6.7. Output circuit needs a separate

power supply. It is recommended to use +24V
power.

Servopack
) PHOTO-COUPLER
OUTPUT BELAY sl TRANSISTOR o
[ AR . “’E’
24V :j{ L‘ﬂ—]‘, " Ma’,}_( ¥ >|;T‘LZ—-
7

FLY-WHEEL DIODE

{BE SURE TG CONNECT

CORRECT POLARITY}

Fig. 8.7 Qutput Circuit

{1) Position completion signal [COTNI

position completion signal is turned ON when
contents of error counter are within internal
setting values. As internal setting values, X1
to 7 pulses or 463 pulses can be set. This
signal is used to advance the sequence.

The position completion width is set at SWi6
{See Table 6.7.) However,
this setting must correspond to the number of
error counter bits (bit numbers of D/A con-
(See Table 6.8.)

Table 6.7 Position Completion Width Setting

Position Completion Width Setting SW1e
{(Puises) @ ® & ®
* 1 1§’ O
& 2 O O
+ 3 O
+4 O 10
& B O
x 6 O
+ 7
* 63 O
Table 6.8
Bit Numbers of Position Completion Width
D/ A Converter {Puises)
g + 2
10 + 3
11 + 4
12 il <




