TSE-S$800-5.1D
BULLETIN

Yaskawa AC Servo Drives with absolute
encoder have been developed as the basic
mechatronics drives for the most advanced FA
and FMS including robots and machine tools.
In addition, a D series, shorter type in the
axis direction, has been produced. The most
suitable selection can be possible for your
application.

This bulletin covers AC servo drives M,F
and S series for speed control. The AC Servo
Drives consist primarily of AC servomotors
and their controllers, Servopacks. The AC
servomotor features a high power rate for
achieving quick response. Custom LSI and
hybrid ICs packaged in Servopack reduce the
unit size and simplify wiring. The additional
feature of a highly accurate pulse resolution
offers stopless pulse flow.

587-15

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

. High accuracy and quick response for speed
control

. Compact design and high reliability

. Light weight and high power

. Highly reliable protective functions

. Selectable drive to meet users' requirements

. Continuous operation after power failure
available by absolute encoder

M Series AC Servo Drives with Absolute Encoder 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 1 1 Ratings

Time Rating Continuous Ambient Temperature 0 to +40°C

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

{insulation Resistance 500 VDC, 10MQ or more Finish in Munsell Notation N1.5

Enclosure Totally-enclosed, self-cooled Excitation Permanent magnet

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

Drive Method Direct drive

Table 1 1 Ratings and Specifications of M Series AC Servomotors

ttem Motor Type USAMED- | g3+ 06Ms1 | 09Ms2 | 12Ms2 | 20Ms2 | 30MS2 . 4ams2 |JSAMKD
Rated Output* it on | oo | 3% | d& : & | a9 i 60 ; (g %
Rated Torque fibans &8 a0 . a0 doo | (iem : e i &ra) I @09
Continuous Max Torque* o™ o i ég) 88 | don : God | o8 (2?){1) e
Instantaneous Peak Torque ") &%) , 58 a7 (Zzig) i (?ag(())) i Sod l @on | 38
Rated Current* A 30 58 * 76 117 I 188 i 26 33 45

. : : !
Rated Speed* r/min 1000
Instantaneous Max Speed* r/min 2000 1500 -
Torque Constant b/ %) 0o | aéh | &% o | 462 | are I aie
Moment of Inertia Ju(=GD%/4) 3 ®TC o)1 (130) | (315 | @28 | 692 | @12 | b6 | 2126 | @126
Power Rate* KW/s 61 133 | 203 197 | 332 | 570 740 138
Inertia Time Constant ms 83 59 46 69 52 41 40 40
Inductive Time Constant ms 42 54 65 ? 104 i 129 153 i 162 : 162
Insulation Class F

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



1 1 2 Torque-Speed Characteristics
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1.2 RATINGS AND SPECIFICATIONS OF F SERIES AC
1 2 1 Ratings

Time Rating Continuous

Insulatton Class F

Isolation Voltage 1500 VAC, one minute
Insulation Resistance 500 VDC, 10MQ or more
Enclosure Totally-enclosed, self-cooled
(Equivalent to IP-55 exclusive shaft opening)

SERVOMOTORS

Ambient Temperature 0 to +40°C

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

Fimish in Munsell Notation N1.5

Excitation Permanent magnet

Mounting Flange mounted

Drive Method Direct drive

Table 1 2 Ratings and Specifications of F Series AC Servomotors

Motor Type USAFED- 02FS1 03FS1

! 13FS2 ! 20FS2 | 30FS2 | 44FS2

tem OSFST | 09FST

Rated Output* 1% <00125) : (8 2) ?0465) ?1825> i (} g) i (12 2) | (g g) I (g 8)
Rated Torque* b an | an &8 s oo ; doar | dée o
Continuous Max Torque* {1, o as &6 @2 , 35 dom ; &5 . 350
Instantaneous Peak Torque* g ) (223) a2 o9 G238 | oia | 30 I 79 | 675
Rated Current* A 30 : 30 38 62 | 97 i 15 20 . 30
Rated Speed* r/min 1500

Instantaneous Max Speed* r/min 2500 o
Torque Constant dbr/A) (3 2) ©»  an | @» Il ®> | a3 | @n | @0
Moment of Inertia Ju(=GD4) (8 °%° 0o | 5 &% 30 | &iw 325 | 282 | @12 | asen
Power Rate* KW/s 74 183 ° 60 12 189 ; 197 , 315 | 570
Inertia Time Constant ms 45 | 25 ; 83 57 47 . ©68 1 51 41
inductive Time Constant ~ ms 34 43 42 55 64 | 104 . 130 | 152
Insulation Class F

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



1 2 2 Torque-Speed Characteristics
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1.3 RATINGS AND SPECIFICATIONS OF S SERIES AC SERVOMOTORS

1 3 1 Ratings
Time Rating Continuous Ambient Humidity 20% to 80% (non-condensing)
Insulation Class B (Types USASEM-02AS2, Vibration 15 um or below

-03AS2, -05AS2)

Finish in Munsell Notation N1.5
Class F (Types USASEM-08ASI1,

-15AS1, -30AS1) Excitation Permanent magnet
Isolation Voltage 1500 VAC, one minute Mounting Flange mounted
Insulation Resistance 500 VDC, 10M{or more Drive Method Direct drive

Enclosure Totally-enclosed, self-cooled
Ambient Temperature 0 to +40°C

Table 1 3 Ratings and Specifications of S Series AC Servomotors

itemn Motor Type USASEM-| 0pas2 *~ 03AS2 = 05AS2 | O0BAST | 15AS1 30AST
Rated Output® Py ©2) o | oo | dm B : o
R
T A B A
nsntaneous Pk Toaue” By R
Rated Current* A 21 | 30 . 42 . 53 104 199
Rated Speed* r/min 3000 .
Instantaneous Max Speed* r/min 4000

Torque Constant* ﬁ'b Tr(f)\) ?221497) (g :138) : (g :23;) ¥ i;) l (9. ig) . ?456244)
Moment of Inertia" Ju(=GD%4) 48 S0 ©1n , © 25 ©an 253 3 ot @ 0%
Power Rate* kW/s 185 | 189 | 289 | 21 % 74 167
Inertia Time Constant’ ms 18 22 18 19 07 04
Inductive Time Constant’ ms 15 27 31 62 13 26
Insulation Class B Class F

*Values when servomotor 1s combined with Servopack and the armature winding temperature is
100°C Shown are normal (TYP) values above

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



1 3 2 Torque-Speed Characteristics
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1.4 RATINGS AND SPECIFICATIONS OF D SERIES AC SERVOMOTORS
1 4 1 Ratings

Time Rating Continuous Vibration 15 um or below
Insulation Class F Finish in Munsell Notation  N1.5
Isolation Voltage 1500 VAC, one minute Excitation Permanent magnet

: 500 VDC, 10MQ or more
Torally-enclosed, self-cooled
0 to +40 C

20% to 80% (non-condensing)

Mounting Flange mounted

Drive Method
Holding Brake Provided

Insulation Resistance
Enclosure Direct drive
Ambinent Temperature

Ambient Humidity

Table 1 4 Ratings and Specifications of D Series AC Servomotors

ltem Motor Type USADED"|  gggg - 10ES 15ES 22ES 37ES
1
. kW 05 | 10 15 22 37
Rated Output HP) o6 | a3 | @0 29 49
Rated Torque® N-m 24 48 72 105 TA77
9 (Ib-1n) @ (43 (63) _(93) (156)
« Nm 34 ; 64 88 137 | 216
Continuous Max Torque®™ ;) ) 78 . (122) (191)
N-m 82 : 169 25 1 | 368 618
Instantaneous Peak Torque™ ;) 73 (149 (222) (326) (547)
Rated Current* A 35 79 126 | 166 233
Rated Speed* r/min 2000
Instantaneous Peak Speed* r/min 2500
N-m/A 083 069 064 071 i 082
Torque Constant (Ib-n/A) 7 38) 607 (5 64) ©25) | (729
B} kg-cm? 21,13+ | 32, 24* i 62,59* . 83,80* . 148,145'
Moment of Inertia Ju(=GD%4) (Ib-in-s2X10-3| (186,115% | (283,212%) : (549,522t) . (735,708 | (131,1283%)
27 ! 73 82 : 13 21
*
Power Rate kW/s 44+ 97+ 8 6+ 14+ 20+
18 78 : 71 ; 62 43
Inertia Time Constant ms 11+ 5o+ % 68° : 60 40t
Inductive Time Constant ms _ 44 69 ! 94 l 11 15
Insulation Class F
Holding Power Supply VDC ' 90
Brake Static Friction N-m 88 i 216
Torque (Ib n) (78) (191)
kg 17, 16" 19, 18 30, 27* 32,29t | 39 36
Approx Weight (Ib) (375,353*) | (419,397 | (662,595D | (706,64") | (860,794*)

*Values when servomotor is combined with Servopack and the armature

winding temperature 1s 20°C Shown are normal (TYF) values above

*Values show those of D series without holding brake

Brake power supply specications

2 types

*Input 100VAC Output
¢ Input 200VAC Output
For details, refer to Par 693

90VDC, OPR109F Type
90VDC, OPR109A Type



1 4 2 Torque-Speed Characteristics
« USADED-05E
2500 ! y
2000

SPEED i A
{r/min] 1000}

ol ; - -
20 40 60 80
RMS TORQUE [Ib in]

« USADED-10E

2500 3 : !
2000 \ ; :
A

SPEED
[r/min] 1000 ;
i
]
1

|- |
0 40 80 120 160
RMS TORQUE [Ib i)

« USADED-15E
2500— —~—— - i
2000[—3——— T

R
SPEED

[r/min] 1000} . -

; | i |

i | 1

Y 60 120 180
RMS TORQUE [Ib in]

40

« USADED-22E
2500 \!
2000 ;

SPEED | A\
[r/min} 1000;

1= :
760" 200 300 400
RMS TORQUE [ib in]

ol

« USADED-37E
2500 !
2000 \

s . A \
[r/min] 1000

I

i

[ : : i

0 150 300 450 600
RMS TORQUE [Ib n]

A Continuous Duty Zone
B Intermittent Duty Zone

+ USADED-05E
2500— -

2000l

SPEED

[r/min] 1000-

ot

* USADED-10E
2500

25 5 75 10
RMS TORQUE [N m!

2000

SPEED

N

fr/min] 4 000:

!

0

* USADED-15E

5 70 15 20
RMS TORQUE [N m]

2500y

N

2000;

SPEED |

A

[r/min] 1 900

USADED-
2500

8 16 24 32
RMS TORQUE [N m]

2000

SPEED I
[r/min] 1000

« USADED-37E

SPEED
{r/min] 4 000

2500 ~\ I ]
2000 :

20 40 60
RMS TORQUE [N-m]

A Continuous Duty Zone
B Intermittent Duty Zone



1.5 RATINGS AND SPECIFICATIONS OF Servopack

Table 1. 5 Ratings and Specifications of Servopack

Servopack Type CACR- SRO3BB | SRO5BB | SRO7BB | SR10BB | SR15BB | SR20BB ' SR30BB | SR44BB | SR60BB

Max Motor Output — (Nby | @9 | ©67) | ©94 | (134 ! 2on | B9 AN | 60 | @

Applicable Optical Encoder A 6000 P/R (B 5000 P/R. D 4000 P/R)
Type USAMED- 03MA - O6MA | O9MA | 12MA | 20MA : 30MA ; 44MA | BOMA®!
AC Output W 03 06 09 12 20 30 44 6 0

I |Servomotor (HP) 0 4) - (0 8) (12) (1 6 27 (4 1) (6 0) (8 2)

D Rated Speed r/min 1000

§ Servopack Type CACR- 03BB1AM| —  [SRO7BBIAM SH1OBBlAMESR1.5BB1AM;SRZOBB1AN‘: SR30831AMISR44BB 1AM[SR60BB1AM

= ‘éﬁ:‘rg?“t““s Output  Arms 30 - 58 | 76 117 ; 188 26 0 330 450

Max Output Current Arms 73 i - 139 | 166 280 42 0 56 5 70 0 80 6
: Allowable kgem?[ 67 5 1216 ° 1835 | 334 550 . 715 1200 1200
L 1JL(=GDE/4)  Wmsxio|  (60) | | (107 5) - (162 5) | (296) | (486) i (633 5) | (1063) | (1063)
' T Applicable Optical Encoder A 6000 P/R (B 5000 P/R, D 4000 P/R)
! [ Type USAFED- 02FA|03FA: O5FA - | ogFa 13FA 20FA 30FA . 44FA -
‘AC Louput KW [o15103% 045 _ ‘o8 ! 13 18 29 44
- |Servomotor; (HP) |0 2i04| ©e6 (12 | (18 2 4 (3 9) 60)
2 I Rated Speed r/min 1500

| & Servopack Tyep CACR- SRO3BBIAF |SROSBBIAF|  —  |SR10BBI1AF [SR153B1AF |SR20BBiAF |SR303B1AF |SR44BBIAF|  —

| Gontinuous Outputarms | 3 '30 38 - 62 97 | 150 | 200 @ 300 -

;| Max Output Current Arms | 85185 10 - i 170 27 6 i 42 0 56 5 ! 77 O -
S| [Allowable kgrem?[ 65:103] 675 { _ 1215 | 1835 | 334 550 | 715 _
S| |JL(=GDE/4)  Wmswi0®i5 75) @ : (60) | (107 5) | (162 5) | (296) (486) | (633 5)

g Applicable Optical Encoder C 2500 pulses (E 1500 P/R, F 1000 P/R)
& : | Type USASEM- 02AE|03AE| OB5AE - | osAc 18AC ; - : 30AC | -~ —
| |ac Ouput KW [015{03] 046 | ! 077 1 54 _ 308 _ _
.Servomotor (HP) |0 2!l04; 086 ; . 210 (4 2) i
! 3! Rated Speed r/min 3000
3 | Servopack Type CACR- soweswSROSBBTIES|  —  ISRIOBBICS|SR15BBICS;  —  [SR30B3ICS| - -
@ | gontinuous OutputArms | 21|30 I 43 - 53 10 4 ~ ! 199 - -
Max Output Current Arms | 60| 85| 110 - 156 | 280 - | 565 - -
Allowable kg-em?[065(255| 3 75 _ 1425 | 165 _ 28 7 _ _
JL(=GDE/4)  tbmsx10) |0 55)|(2 25) (3 35) | (12 65) | (14 4) (25 45)
Apphicable Optical Encoder
Type USADED- - O5ES - - 10ES 15ES 22ES 37ES -
g::rvomotor Output h‘i‘é) - (o0 657) - - (11 304) (21 051) (% g) (2 ;) -
@ Rated Speed r/min - 2000
U%) Servopack Type CACR- —  [smosziso] - | - |sRi5BZ1SD|sR20BZ15D|SR30BZ1SD|SR44BZISD|  —
o gﬁggg;m“s Output s - 35 - I - 79 126 | 166 | 233 -
Max Output Current Arms - 10 6 - 1 - 242 | 407 | 540 | 770 -
Allowable kg-cm? _ 105 | | _ 160 310 ! 415 755 _
JL (=GD{/4) bein-s2x 10 (91) | (143) | (273 5) 1 (369) (655)




1.5 RATINGS AND SPECIFICATIONS OF Servopack (Cont'd)

Table 1 5 Ratings and Specifications of Servopack (Cont'd)

lPower | Main Circuit Three-phase 200 to 230 VAC 119% 50/60 Hz *2
iSupply  Control Circutt Single-phase 200 to 230 VAC *19% 50/60 Hz
@ Control Method Transistorized PWM Control
% Feedback Optical encoder (A 6000 P/R, B 5000 P/R C 2500 P/R, D 4000 P/R E 1500 P/R,F 1000 P/R!
..'L;_’ Ambient Temperature 0 to 65°C*3
:% Storage Temperature —20°Cto +85°C
§ ﬁTnT.ZTyand Storage 90% or less (non-condensing) )
i ! Mounting Structure Base mounted
lapoxwagne t9 | 88 [ 85 | 88 0 08 | 05 | B0 | &% gn | od
I Speed Control Range *4 1 3000
' 5 | | (L)of: Fgg;})latlon +003% or less at rated r/min, 20015% or less at Y4r/min
! é ggzﬁfa;; ! :I/g:‘ta_gg,l ggzgula— +0 1% or less at rated r/min 005% or less at J4r/min
: jé’__ Iz:gr:gsRiezgsng' +05% or less at rated r/min 20 2% or less at Y4r/min
5| | Crometnerrer 100 iz =
§. !Speed Soter Reference +6VDC at rated rpm (forward run at plus reference)
§ éReference Input Impedance Approx 12kQ
Elnput Circurt Time Constant Approx 75us
! !Auxullary Reference Voltage +2 to £ 10 VDC at rated r/min (forward run at plus reference)
iReference| Input Impedance Approx 5 to 7kQ
g -|Input * iCITCUIt Time Constant Approx 22 ps or less
® - Torque Limit Input *3VDC £10% at +100% torque
ug),[ Built-in Reference Power +12VDC +£5%. £30mA
i ESupplv '
i |Input Signal Servo ON, P drive, F run stop, R run stop, ext current imit
! | Output Signal Servo ready, TG ON, current imit, servo alarm, overload, MCCB trip
Positioning Signa! Output 1/N time (N =1 to 64) of PG pulses or 2/N ume (N = 2 to 64)
Protection Overvoltage, overload, overcurrent, overspeed, overrun, open phase detection, MCCB trip,
heatsink overheat, undervoltage, AD error, regeneration trouble, CPU error
g | Indication Power supply, reference input, alarm, status indications
‘é Dynamic Brake Bullt-in (non-contact dynamic brake)
‘= | Regenerative Resistor Built-in ! i g
_‘; Applicable Load Inertia*? Up to 5 times motor inertia
“ | Monttor Output g%?e%eén:rmtborr 43(?\>/ gggoéta{égg?/%ml?m F. D series), 20V 5% at 1000 r/min (S series)

*1 AC servomotor type USAMKD-60MA due to externally fan-cooled *5 Speed regulation s generally defined as follows

%2 Supply voltage should not exceed 230V +10% (253 V) ff the No load speed — Rated speed
voltage should exceed this value a step down transformer is re- Speed regulation = Rated spoed X 100 (%)
quired pee
Motor speed may be changed by voltage vanation or operational
*3 \xlggnti:::egtzzagig;he mside temperature must not exceed amplifier dnft due to temperature The ratio of this speed change
to the rated speed represents the speed regulation due to voltage
*4 In the speed control range, the lowest speed I1s defined as the or temperature change

condition in which there 1s 100% load vaation but not stopped *6 Used for application at rated reference voltage other than 6V

*7 When load J. exceeds applicable range, be sure to refer to 6 7 2
Load Inertia

_10_



2. TYPE DESIGNATION

« AC Servomotor

USAFED-O05FS1 il

7L
AC ADDITION SPECIFICATION
SERVOMOTOR « Blank Standard
SERIES B With Brake
“AM M Seres S serios_O9A 0 30A”
TAE & gones -E  With Brake
F senos—0GF to 44F
ENCLOSURE —————— D series—05E to 37E
« E Totally-enclosed, DRIVE END SPECIFICATION
Self-cooled Type «Blank Standard
« K Totally-enclosed, Externally « O Standard (With Brake)
Fan-cooled Type « K With Keyway
«S  With Oil Seal
MAGNET TYPE —M~ «T With Keyway & Ol Seal
D Ferrte
*M  Rare Earth SHAFT TYPE
«1 Taper
MOTOR OUTPUT — *2 Straight
(Table 2 1)
DESIGN REVISION ORDER —/ N WITH ABSOLUTE ENCODER
Table 2 1
- Servopack Motor Output
M Senes : FSenes | S Series . D Series
02 —— 0 i5kWi0 2HPi' 154W{0 2HP), ——
CACR-SRO05 1SF 03 |0 3cWI0 4HP)| O 3KW(0 4HP} 308W(0 4HP}  ——
TTTTT 05 — C 45kWIC 6HPi- 462WI(0 6HP)| O 5kWiO 7HP)
J 06 |0 6kWI0 8HP) — e ’ —
Servopack SERIES 08 —  —  linwa e —
CONTROL TYPE 09 |0 9<Wil 2HP;!C 85T 21 —— —
SR Speed 10 — i = ~— .1 OkW{l 3HPi
12 |1 2xwil 6HP! T — | —
MOTOR OUTPUT 13 — 3w — - —
APPLICATION — 15 — T ABLCND 1HP1 1 BKWR2 THP}
B M.F. S Series 20 [20kWR2 7HP)[1 8KW(2 4HP —— § — -
e 22 —_— i —— — '2 2kWi2 9HP)
DESIGN REVISION —J 30 {3 OkWi4 1HP):2 9kW(3 9HP)} 3080Wi4 2HP) —
ORDER 37 — : — — 3 7kW(5 OHP)
Z, Y, X 44 |4 4kW(6 OHP):4 4kW(6 OHP) — I
INPUT FORM — 60 (60w 2H! — — —
1 200V, Analog Table 2 2
FOR ABSOLUTE ENCODER <
J Motor Output _
APPLEI(S')ABLE MOTOR M Series FSeres | SSeres ! D Series
SERI , 0 15<WI0 2HP); 154W(0 2HP) |
«M M Series 03 |0 3¢W(0 4HPH G20 arp): 308w anPl .
«F F Series 05 — 0 45kWI0 6HP}; 462W!0 6HP) |0 SkWIO 7HP;
*S S Seres 07 [o6wosHPi — | —— —
10 |0 9xW{1 2HP);0 85kWI1 2HP). 771Wi1 1HP) —
15 |1 2kW{1 6HP) 1 3kW({1 8HP): 1540Wi2 1HPj: 1 OkWi1 3HP;
20 |2 OkW{2 7HP): 1 8kW(2 4HP) — 1 SKW(2 THPj
30 |3 OkW(4 THP)|2 9kW(3 9HP)! 3080Wi4 2HP} | 2 2kW{2 OHP}
44 |4 4kW(6 OHP}|4 4kW(6 OHP) — 3 TKW{5 OHP;
60 |6 OkwI8 2HP — — 1 —




3. LIST OF STANDARD COMBINATION

Table 3 1 Combination of Servopack, AC Servomotors and Associate Units

* M SERIES
. Power - Current
Servom AC Servomotor : Capacity* Capacity | Applicable Recommended Noise Filter Power
Type CACR- i per -per MCCB| Nose . ON/OFF
yp Type !Servopack- or Fuse Filter Type ! Specifications Switch
| kvA ¢ A .
SRO3BZ1SM UASMED-03MS1 065 5 | LF-305 3-phase 200 VAC class, 5A
SR07BZ1SM USAMED-06MS1 15 i 8 ! _LF-310 3-phase 200VAC class, 10A |Yaskawa type
= omas : i HI-15E, rated 30A
SR10BZ1SM USAMED-09MS2 _ 21 8 1 LF-315, 3-phasc 200VAC class, 15A | or equivalent
SR15BZ1SM | USAMED-12MS2 - 31 10 Good "\ £ 3151 3-phase 200VAG class, 15A
SR20BZ1SM | USAMED-20MS2 41 12 ' LF-320 | 3-phase 200 VAC class, 20A |
; . ' i Yaskawa type
SR30BZ1SM USAMED-30MS2 60 : 18 ' D—X:—" "LF-330 3-phase 200VAC class, 30 A "HI-18E rated 35A
- - 22N — or equivalent
SR44BZ1SM USAMED-44MS2 80 24 Poor LE-340 . 3-phase 200VAC class, 40A ;
SR60BZ1SM | USAMKD-60MS2 1n . 32 LF-350 3-phase 200VAC class, 50A *HE2ot catha 50 A
' - . or equivalent

« F SERIES
SRO3BZ1SF |USAFED02°S1.-03FS1 065 5 LF-305 | 3-phase 200VAG class, 5A
SRO5BZ1SF | USAFED-05FS1 11 5 { LF-305 © 3-phase 200VAC class, 5A | Yaskawa type
: T - HI-15E, rated 30A
SR10BZ1SF | USAFED-09FS1 = 21 8 *  [LF-315 3-phase 200VAC class, 15A :Or equivalent
: Good : .
SR15BZ1SF | USAFED-13FS2 31 10 | LF-315 | 3-phase 200VAC class, 15A |
! i |
i - | H
SR20BZ1SF | USAFED-20FS2 41 ¢ 12 : LF-320 | 3-phase 200VAC class, 20A '
+ - ig s -+ Yaskawa type
SR30BZ1SF | USAFED-30FS2 60 18 'LF-330 | 3-phase 200VAC class, 30A HI-18E rated 35A
Poor - : or equivalent
SR44BZ1SF | USAFED-44FS2 80 | 24 *LF-340 | 3-phase 200 VAC chass, 40 A
- S SERIES
SRO3BZISS-Y41 [ USASEM-02AS2 065 5 . | LF-305 | 3-phase 200 VAC class, 5A
SRO3BZ1SS | USASEM-03AS2 i 065 | 5 | !, {LF-305! 3-phase 200VAGC class, 5A |
! | Good ! | Yaskawa type
SRO5BZ1SS | USASEM-05AS2 11 5 i LF-305 | 3-phase 200VAC class, 5A | HI-5E, rated 30A
: . : ) - - » or equivalent
SR10BZ1SS | USASEM-08AS1 | 21 8 ' i 4, 'LF-315  3-phase 200VAC class, 15A
SR15BZ1SS | USASEM-15A81 31 | 10 ’ gj LF-315 ! 3-phase 200 VAC class, 15 A
. } Poor i - R
SR30BZ1SS | USASEM-30AS1 60 i 18 . { LF-330  3-phase 200VAC class, 30A |HLISE raten 35 A
; ! | : or equivalent

* D SERIES
SR05BZ1SD USADED-05FS2 11 : 5 o e i LF-305 ! 3-phase 200 VAC class, 5A | Yaskawa type
: : i : HI-15E, rated 30A
SR15BZ1SD USADED-10ES2 31 i 10 Good LF-315: 3-phase 200VAC class, 15A !or equivalent
SR20BZ1SD | USADED-15FS2 ' 41 | 12 ! LF-320 | 3-phase 200VAC class, 20 A

> T ! Yaskawa type
SR30BZ1SD USADED-22ES2 60 18 - N LF-330 { 3-phase 200VAC class, 30A :HI-18E, rated 35A
or equivalent

SR44BZ1SD | USADED-37ES2 : 80 : 24 Poor || F-340 | 3-phase 200VAC class, 40 A

_12_



Table 3 2 Specifications of AC Servomotors, Detectors and Holding Brakes

- M SERIES
AC Servomotor Detector
Servopack - T
Type CACR- Type i Receptacle: L-type ; Straight Cable - Receptacle’ L-type Straight ©~ Cable
ye Type Plug Plug Clamp . Type ~ Plug Plug Clamp
SRO3BZ1SM | USAMED-03MS ; |
. MS3102A | MS3108B | MS31068 | MS3057 : :
SRO7BZ1SM | USAMED-0BMS :ig-10p [18-10S |[18-10S | -10A |
SR10BZ1SM | USAMED-09MS : : :
: . !
e MS3102A | MS31088  wsaroea | MS057 YS3102A. MSII08B | MS31068. MS3057
- = : ' . 20- 120-290S 120-298 ;i -12A
SR20BZISM | USAMED-20MS |55'50p" 20208 ' 22-225 . -12A | 5 i
SR30BZ1SM | USAMED-30MS - - ; : | : i
i ; !
SR44BZ1SM | USAMED-44MS - ms3102A i MS3108B *MS3106B | MS3057
SR60BZ1SM | USAmMKD-goms 3217P (321178 . 32178 ) -20A |
- F SERIES
1 - H T
USAFED-02FS : ; :
e e
USAFED-03FS | : ; a i
: : 1 1 I i
SRO5BZ1SF | USAFED-05FS ! ! ! : ! i
MS3102A | MS3108B | MS3106B | MS3057 : !
SR10BZ1SF | USAFED-O9FS |yg-10s |18-108 [18-108 | -10A | MS3102A | MS3108B . MS31068 - MS3057
SR15BZ1SF | USAFED-13FS . : Ezo-zgp 20-29S | 20-298 | “12A
SR20BZ1SF | USAFED-20FS : ! | : :
MS3102A | MS3108B . MS3106B | MS3057 | :
SR30BZ1SF | USAFED-30FS |25.20p |22-225  22-225 | -12A | f
SR44BZ1SF | USAFED-44FS
- S SERIES
SRO3BZ1SSY41 | USASEM-02AS _ ! |
i MS3102A | MS3108B; MS3057 | !
sro3Bz1ss | usasem-0sas |Ygiop | 18108 | N | :
H i I
SROSBZ1SS | USASEM-05AS i MS3102A| | ms31088| MS3057
SR10BZ1SS | USASEM-08AS 20-29p i2°'293 | 12A
MS3102A | MS31088| __ | MS3057 ;
SR15BZ1SS | USASEM-15AS |5 0 " | Sius Mo | |
SR30BZ1SS | USASEM-30AS f
- D SERIES
: . [ |
SROSBZ1SD | USADED-05ES |s3102A | MS3108B | MS3106B | MS3057 ° : ; |
SR15BZ1SD | USADED-10es |20715P 1207155 20158 -, T2A | |
' MS3102A | MS308B , MS3106B! MS3057
STROpeISD | AR MS3102A | MS31088 M831068| ms3os7 20 2% ‘20_298 | 205298 | -12A
SRI0BZISD | USADED-22ES |3410p | 24-105  [24-10S . -16A | | !
SR44BZ1SD | USADED-37ES ' | | |

Note

1 Drawout construction of Type USASEM-02AE20B 1s waterproof gland
method For details, contact your Yaskawa representative

2 When plugs or clamps are required, contact Yaskawa representative

_]3_

The following connections are provided
solderless type (type JA)

soldered type (type MS) and



3. LIST OF STANDARD COMBINATION(Cont'd)

Table 3 3 Specifications of Holding Brake

« M SERIES
;
Servopack AC Servomotor Holding Brake
Type CACR- Type g Receptacle | L-type ! Straigt Cable
Type Plug i Plug Clamp
SRO3BZ1SM USAMED-03MS | | ! _
SRO7BZ1SM | USAMED-06MS  ;MS310220-15P ‘MS3108B 20-15SMS31068 20-1 55 MS3057-12A
SR10BZ1SM | USAMED-09MS | ; : :
SR15BZ1SM | USAMED-12MS | i | !
SR20BZISM | USAMED20MS 'MS3102A 24-10P MS31088 24-1 05 MS31068 24-10S' MS3057-16A
SR30BZISM |  USAMED-30MS | ' : '
SR44BZ1SM | USAMED-44MS 5 ! ’
 SRE0BZISM | USAMED-60MS - B - ' -
- F SERIES
USAFED-02FS | , ;
SRO3BZ1SF X IMS3102A 145-6P'MS318BA 145-6S MS3106B 145-6S.  MS3057-6A
USAFED-03FS | E '_ i
SROSBZISF |  USEFAD-O5FS _ !
SRI0BZISF | USAFED09FS  MS3102A 20-15P MS3108B 20-158,MS3106B 20-15S; MS3057-12A
SR15BZ1SF | USAFED-13FS | ! I
SR20BZISF | USAFED-20FS '. ' |
SRI0BZISF | USAFED-30FS  'MS3102A 24-10P'MS31088 24-108IMS31068 24—103] MS3057-16A
SR44BZ1SF USAFED-44FS | . |
- S SERIES
SROBZISSYA! |  USASEM-02AS | ! i !
~ SR03BZ1SS USASEM-03AS ! MS3102A 18-12P | MS31088 18-125 ! MS3057-10A
SROSBZ1SS | USASEM-05AS | | |
SR10BZ1SS | USASEM-08AS | i | B
SR15BZ1SS | USASEM-15AS | MS3102A 20-17P | MS3108B 20-17S ; MS3057-12A
SR30BZ1SS | USASEM-30AS | : |

_14_.



4. CHARACTERISTICS
4.1 OVERLOAD CHARACTERISTICS

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

The overload detection level 1s set precisely
by the hot start conditions at an ambient tempe-
rature of 55°C and cannot be changed.

NOTE

Hot start 1s the overload characteristics when the
Servopack is running at the rated load and thermally

saturated
100C }
OPERATING
TIME (S)

100
2 | i ;
100 200 300

MOTOR RATED CURRENT (%)
Fig 4 1 Allowable Conduction Current

of Servopack

4.2 STARTING AND STOPPING TIME

The starting time and stopping time of servomotor
under a constant load 1s shown by the formula
below. Viscous or friction torque of the motor 1is
neglected.

Starting Time:
NR (Ju + JL)

tr =104.7 % (ms)
Kt In (a-8)
Stopping Time:
tr=104.7 xM(ms)
Kt Iz (@+f)

Where,
Nz : Rated motor speed (r/min)
Ju( = GDi#/4): Moment of rotor inertia
(kg+um'=lbe1n-s*x107%)
I (= GD}/4): Moment of load 1nertia

(kg-cm?= lb-1n-s*x 107°)
ki: Torque constant of motor (N.m/A =1b.in/A)

Ir: Motor rated current (A)

a = IplIr: Acceleration/deceleration current
constant

Ip: Acceleration/deceleration current

(Acceleration /deceleration current a times
the motor rated current) (A)
B =L [1r:

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

Load current constant

MOTOR |
ARMATURE +— TIME
CURRENT

MOTOR

SPEED - TIME

Fig 4 2 Timing Chart of
Motor Armature Current and Speed

4.3 ALLOWABLE FREQUENCY OF OPERATION

The allowable frequency of operation 1s restricted
by the servomotor and Servopack, and both the
conditions must be considered for satisfactory

operation.

« Allowable frequency of operation restricted by the
Servopack

The allowable frequency of operation 1s restricted
by the heat generated in the regenerative re-
sistor 1n the Servopack, and varies depending
on the motor types, capacity, load J(J.),acceler-
ation/deceleration current values, and motor
speed. If the frequency of operation exceeds 60
times /min when load J = 0 before the rated speed

1s reached, or if it exceeds 60
m+ 1

J; = Ju xm, contact Yaskawa representative.

cycles/min when

Allowable frequency of operation restricted by the
Servomotor

The allowable frequency of operation varies
depending on the load conditions, motor running
time and the operating conditions. Typical
examples are shown below. See Par. 4.2 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 that
RMS value of motor armature current 1s lower
than the motor rated current:

2 2
T= Ip (tr;if;)HLts (s)
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4.3 ALLOWABLE FREQUENCY OF OPERATION
(Cont'd)

Where cycle time(T) 1s determined, values
Ip, tr, tf satisfying the formula above, should
be specified.

MOTOR
ARMATURE TIME
CURRENT

MOTOR

SPEED TIME

Fig 4 3 Timing Chart of
Motor Armature Current and Speed

« When the motor remains at standstil between cycles
of acceleration and deceleration without continuous
rated speed running (Fig 4 4)

The timing chart of the motor armature current
and speed 1s as shown in Fig.4.4. The allowable
frequency of operation "n" can be calculated as
follows:

Kt - Ir 1 ,02>
n=286.5X —————X( = -5
286.5% “Np (Ju + JL) a asd
(times/m1n )

MOTOR
ARMATURE TIME
CURRENT

MOTOR

SPEED TIME

Fig 4 4 Timing Chart of
Motor Armature Current and Speed

« When the motor accelerates, runs at constant speed,
and decelerates in a continuing cycle without being at
standstill (Fig 4 5)

The timing chart of the motor armature current
and speed 1s as shown in Fig.4.5. The allowable
frequency of operation "n" can be calculated

as follows.
(&)

(times /min)

Kt . Ir

n=286. 5 X——————— (Tu L)

MOTOR .
ARMATURE TIME
CURRENT |

MOTOR

SPEED TIME

Fig 4 5 Timing Chart of
Motor Armature Current and Speed

4.4 SERVOMOTOR FREQUENCY

In the servo drive consisting of Servopack and
servomotor, motor speed amplitude 1s restricted
by the maximum armature current controlled by
Servopack.

The relation between motor speed amplitude
(N) and frequency(f) 1s shown by the formula
below:

a-Kt - Ir

N=1.2X ————
(Iu +dL) f

(r/min)

Ip =alR

MOTOR
ARMATURE
—1 CURRENT

/ MOTOR

t SPEED

Fig 4 6 Timing Chart of
Motor Armature Current and Speed

4.5 MOTOR SPEED - REFERENCE INPUT
CHARACTERISTICS

Fig.4.7 shows motor speed and input voltage
curve when speed reference input terminals 1CN-
@ and @ are used. With auxihary input
terminals, ICN-@ and @, motor speed can
be set to the rating by adjusting [IN-B] poten-
tiometer as long as input voltage 1s within *2V
to * 10V. See Fig. 4.8.

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

RATED f————— ADJUSTABLE WITH [IN-§
SPEED () ! RATED SPEED(- )
|
I
|
4 4 $ 4 $ I
-:6 -4 27T 2 4 6 —to-s-s—4i2flo2 & & & 10
) INPUT INPUT VOLTAGE (V)
i VOLTAGE (\V) 1 -
[}
! RATED - RATED SPEED (-)
_____ SPEED (—)
Fig 48
Fig 4 7 Speed-input Voltage
Speed-Input Voltage Characteristics
Characteristics when Auxittary Input

Terminals 1CN-@3
and @ are used

4.6 MOTOR MECHANICAL CHARACTERISTICS
4 6 1 Mechanical Strength

AC servomotors can carry up to 300% of the rated
momentary maximum torque at output shaft.
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4 6 2 Allowable Radial Load and Thrust Load
Table 4.1 shows allowable loads according to AC

servomotor types.

4 6 4 Direction of Rotation

AC servomotors rotate
counterclockwise viewed
from drive end when

Fig 4 9 AC Servomotor

Table 4 1 M Senes Allowable Radial Load motor and detector leads
and Thrust Load are connected as shown
below.
Allowable Allowable
MOtXI’ Type Radla‘lNLoad‘ Thrusv;’ Load
USAMED- N (1b) N (Ib)
03MS1 490 (110) 98 ( 22)*
06MS1 490 (110) 98( 22)* 1) Connector Specifications for
09MS2 686 (154) 343( 77) ( ) S t P s for Standard
12MS2 1470 (330) 490 (110) ervomotors
20MS2 1470 (330) 490 (110) (a) Motor receptacle
30MS2 1470 (330) 490 (110)
44MS2 1764 (397) 588 (132) + M,F Series
60MS2 1764 (397) 588 (132) A Phase U
Table 4 2 F Senes Allowable Radial Load B Phase V
and Thrust Load
All bl All bl ¢ Phase W
jowable iowable
Mm‘:’:g)pe Radial Load* Thrust Load D : Ground
us - N (Ib) N (Ib)
02FS1 147 ( 33) 49(1)*? + S Series
03FS1 147 ( 33) 49( 11t -
05FS1 490 (110) 98 ( 22)° (Type USASEM-024)
09FS1 490 (110) 98( 22)*
13FS2 686 (154) 343( 77) Color of Lead Apphcable
20FS2 1470 (331) 490 (110) Red Phase U
30FS2 1470 (331) 490 (110)
44FS2 1470 (331) 490 (110) White Phase V
Table 4 3 S Senes Allowable Radial Load Blue Phase W
and Thrust Load Green Frame ground

Allowable Allowable
“fj"s':;m’e Radial Load* Thrust Load
N (ib) N (Ib)
02AS2 784( 18) 392( 9)
03AS2 245 ( 55) 98_(22)
05AS2 245 ( 55! 98 (22)
0BAST 392 ( 88) 147 (33]
15AS] 290 (110) 127 (33)
30AS1 686 (154) 196 (44)

Table 4 4 D Sernies Allowable Radial Load

and Thrust Load

Allowable
Motor Type Fadial Laad® Thrust Load
USADED- N (Ib) N (Ib)

05ES 686 (154) 343( 77)
10ES 686 (154) 343 ( 77)
15ES 1176 (265) 490 (110)
22ES 1176 (265) 490 (110)
37ES 1176 (265) 490 (110)

*Maximum values of the load applying to the shaft extension
tDo not apply the exceeding load because motor cannot be rotated

4 6 3 Mechanical Specifications
(M, F, S and D Series)

Table 4 5 Mechanical Specifications iIn mm

Reference Diagram

Accuracy (TIR)?
Flange surface ! 004
perpendicular to shaft & :
Flange diameter |
concentric to shaft & 004
002 |
) (0 04)3
Shaft run out © Boar

*Accuracy for motor types
-22ES, and -37ES

+*TIR (Total Indicator Read

USADED-15ES,

ing)

# Accuracy for motor type USAMED-44MS2

(Types USASEM-03A to 30A)

A | Phase U
B | Phase V
C | Phase W
D | Frame ground

(b) Detector receptacle

A | Channel A output | K [ Channel U output
B | Channel A output | L | Channel U output
C |[Channel B output | M | Channel V output
D | Chanrel B output | N | Channel V output
E | Channe! Z output | P | Channel W output
F |Channel Z output | R | Channel W output
G jov S -
H | +5vDC T -
J | Frame ground — -

(2) Connector Specifications for Servomotor

with Brake

+ M,F,D Series (Brake is provided to all types of

D series as standard.)

Brake terminal

A Phase U E
B Phase V F
Cc Phase W G
D Ground —

Types without brake of D series

do not use E and F.
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4 6 4 Direction of Rotation (Cont'd) :

+ S Series
(Type USASEM-02A)

When the cooling fan 1s started, error detec-
tion signal becomes ON state for one second.
Therefore, delay relay is included in the cir-
cuit.

Color of Lead | Applicable | Color of Lead | Applicable 4 6 5 Impact Resistance
Red Phase U Black Brake When mounted horizontally and exposed to ver-
White Phase V Black tical shock impulses, the motor can withstand
Blue Phase W Green Frame Ground up to two mmpacts with mmpact acceleration of

(Types USASEM-03A, -05A)

P A i Phase U
Eo oA B | Phase V
Do oB +

2 C . Phase W

D H
A Brake terminal

F | Frame ground

(Types USASEM-08A to 30A)

3 A | Phase U
Do E oA B | Phase V
c° oB C | Phase W
D
E
F l Frame ground

(3) Fan Terminal Connection
(for only type USAMKD-60MA2)

Fan motor

Alarm termiral

FAN MOTOR CONNECTOR
[ ! ALARM CONTACT  OFF AT FAN NORMAL OPERATION

i O 5 ON AT 1800 +200r/mn OR LESS
H ON FOR APPROX 3 SEC AT
|

START
grl CONTACT CAPACITY  RESISTIVE LOAD MAX 110V
SHADED COIL 03A

POWER SUPPLY SINGLE PHASE
200/200/200V 50/60/60Hz

Fig 4 10 Fan Terminal Connection

10G (Fig.4.11).

NOTE

A precision detector 1Is mounted on the opposite-
drive end of AC servomotor Care should be taken
to protect the shaft from impacts that could damage
the detector

' VERTICAL

—

——J
HORIZONTAL

__j“
Fig 4 11 Impact Resistance

4 6 6 Vibration Resistance

When mounted horizontally, the motor can

Brake terminal withstand vibration (vertical, lateral, axial) of
: 2.5 G (Fi1g.4.12).

lvsn'ncm.

LATERAL AXIAL
AN

X
-u'»mzomm.

Fig 4 12 Vibration Resistance

4 6 7 Vibration Class

Vibration of the motor running at rated speed
_ 1s 15um or below (Fig.4.13).

POSITION FOR
CHECKING VIBRATION

-

Fig 4 13 Vibration Checking

4 6 8 Holding Brake

The cooling fan is not of dripproof protected
construction.

Turn on/off according to Par. 6.9.3 "Application

of servopacks with Holding Magnetic Brake" since
If the alarm for cooling fan occurs, perform AC servo motors with brake 1s used when the
the following action. operation 1s held.

+ The control circuit (provided by user) should
be formed to stop the main motor and fan motor
if the alarm for cooling fan occurs. (Contact 1s
ON when alarm occurs.)

The action from alarm signal output to
nonconducting state should be executed within
five minutes, because the self-cooled protec-
tion of main motor lasts for five minutes. —18-



5. CONFIGURATION

5.1 CONNECTION DIAGRAM

POWER SUPPLY
"200 7O 230V *10%

50/60 Hz
R S T
1mMccs ) ) )
% % Prevent external noise with a nosse filter
NOISE FILTER (Bold lines indicate power Ime§
xcluding th ounding |
| > € g the grounding line {SERVO TRC;UBLE
- 1 5Ry 'NDIC%/EXAMPLES OF INDICATION
. —Q O 1PL
POWER A4
ON
P(c))v’_y’!:ER 5Ry MG | __-MAGNETIC CONTACTOR

| -1 - FOR POWER ON/OFF
| e l l g ge surt: to fita s;uge suppressing
—— device to each of the magnetic
imMC 1SUP contactor and the relay od

Servopack
TYPE

CACR-SR; ,BZ
MAIN !
2 CIRCUIT L
TERMINALS
! :":-I Must be securely :
LEAD LENGTH 112 —— ! grounded i

| i —~ I' ABSOLUTE -
ENCODER .

BY USER SIDE 3 METERS OR LESS

2CN |

RS PURUEREN S
[N R

LEAD LENGTH

20 METERS OR LESS
CONNECTING CABLE
YASKAWA DRAWING
No DP8409123 OR
No DEB400093

Be sure to do termmnal treatment
of shielded cable

Use relays highly reliable in
contact (Yaskawa Bestact

relays or equivalent, or arrange
In two contact parallel connec-
tion for low level)

*Added only to 60BZ
( Power aclualed)
ventilation type

— Connect the output relay surge absorbing diode with the correct polarity
+24V £1V (If connection 1s wrong output transstor 1s damaged)

(SUPPLIED BY USER )

Fig 51 Example of Connection Diagram of Servopack
with a Servomotor and Peripherals
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5.3 EXTERNAL TERMINALS 5.4 CONNECTOR TERMINAL (1CN) FOR
Table 5.1 shows the specifications of external INPUT/ OUTPUT SIGNAL

terminals for Servopack. 5 4 1 Specifications of Applicable Receptacles

Table 5 1 External Terminals for Servopack Table 5 2 Specifications of Applicable Receptacles for
Servopack Input/Output Signal
Terminal ’
Symbol Name Description Connector Type* . Apphcab%t_ay:)?:ceptacle
' used in ;
& = | Main-circuit * Three-phase 200 to 230 VAC 129, { Manu- T Soldered Caulking :
®8T AC input . 50/60 Hz Servopack . facturer Type - Type Case
S — - MR-50RMA . Honda MRP- -
Ce® Motor Connects terminal T to motor (Right angle | Tsushin MR-50F* , 50F01 | MR-50Lt
g connection . terminal A, Y toBand@®to C 50 P) " Co, Ltd | ; 1
Control power S le-phase 200 to 230 VAC 13 *The connectors for hput/output signals used are type MR-50RMA
0RO input pow i gg}geg Ez -15%. made by Honda Tsushin Co
i *Attached to Servopack when shipping
o G d , Connects to motor terminal D
= roun : Must be securely grounded
@ Regenerative |, External connection not usually
resistor " requirec
5 4 2 Connector 1CN Layout and Connection
of Servopack
The terminal layout of the Servopack mput/output
signal connectors (1CN) 1s shown in Table 5. 3.
The external connection and external signal proc-
essing are shown in Fig. 5.3 on page 22.
Table 5 3 Connector 1:.CN Layout of Servopack
1 2 -3 .45 6 7 8 '9_10;11112;13514 15, 16 17 ' 18
0V 0V |OSEN: SEN cu—;cu—:‘l‘,j" SON |TROMIVTIG-M  SG |IN-A SG A" INB | iSG B, ~12V. SG : FG
! i i i :

OV for PG ' SEN Signal | CurentLimt = Ex | Sevo | Soeed MOHI!OT Speed Re’ere'\ce Auxihary .+ 12V i Frame
Output Signal Input Detection Output ;| inpur ° Power Torque monitor | InpLt Input i Output ‘Ground
19 | 20 1 21 22_23524'_25 26 | 27 28 | 29 i 30 31 ' 32
pco [xpco’ BAT |TGON; TGONchowi OL |N-or|SROY|SROY NCL'I se |—12v| sa

] ; : ; i
PG Output :Battery] TG ON P Dve Queroac | Reverse | Servo Ready | Reverse Cutent] —12V
Signal (PhaseC)i © | Signal Output! Input i “ggnar | Input Output Qutput i Output
33 | 34 | 35 36 | a7 | 38 | 39 . 40 | 41 [ 42 | 43 [44 : 45 | 46 [ 47 . 48 @ 49 | 50

l - 1
I - H | ! H
PAO ;*PAO]| PBOi*PBOiBATO AM- | am=| OL - p-ot ;MCCB|MCCB PCLl sG |—12vI sG |—12v sa | FG
; ! i |

+ - + _
PG Output | PG Ouwput  Battery | Servo Alarm g:_“;’f:‘; ::“'r"g MCCB Trip | Fwd Current 12v —12 Vv " Frame
Signal (Phase A) : : Signat (PhaseB) + © Output Sgral  Inpu: | Stgnal Oufput | Limit Input i Output Qutput i Ground
|
PG Output Signals External Sequence Signals ; Analog Signals

M+sv ¢ 124V | 12V |
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Servopack

TORQUE MONITOR TRQM P Sk A ¢ 2
(RATED TORQUE AT 3V) o SPEED FEEDBACK 2
SPEED MONITOR : (4V/1000r/min) MODE
4V/1000r/min (M, F, D SERIES) RO ¥ SWITCH
2V/1000r/min (S SERIES) (=
©TM3-1 _—1
IN-A o TM3-2 oo
SPEED REFERENCE INPUT | E
(RATED SPEED AT 1 6V) SG-A vRa
AUX SPEED REFERENCE IN-B S
INPUT Z
SG-B TM3-8 [}l VR1 u
(RATED SPEED AT +2 TO = 10V) ! SH—-
= - I_J _
1 O8] a|é .
CURRENT LIMIT AT REVERSE N-CL . TM3-4
RUNNING (—100%/+3 OV _
INPUT) SG-NCL
CURRENT LIMIT AT FORWARD _ p-CL >t
RUNNING (+100%/—30V j
INPUT) SG-PCL :
T 24VIN agt :
SERVO ON A ¥ hrox Tdee | sERvO ON
1Ry ON 24V 1Ry oy sma | €K | -
o == __J ;
ABKD - A i
PROPORTIONAL AebRox Tz | gg?ql;%g[lon L
CONTROL 2Ry p.con oA | (P DRIVE)
AT 2Ry ON T..-d
(P! DRIVE AT OFF) 48kQ -——— REVERSE
REVERSE RUNNING NLS  NOT ARPROX | *:( ! ——= RUNNING
INHIBIT AT N-LS OFF = L ! INHIBIT
a8k _ -
A | FORWARD
FORWARD RUNNING PLS  poT ARPROX Ly RUNNING
INHIBIT AT P-LS OFF Lo o— = - ] INHIBIT
. 3R -
gn;;‘grgN/g 124\, g CLT ¢ CURRENT LIMIT
v e _ % H:}.J"_— DETECTION
LIMIT ] CLT A
DETECTION ov
4Ry ON AT | ARy _TGON- s on
TG ON He b= - (AT 1% OR MORE A
TGON— OF MAX SPEED)
5Ry OFF AT Ry ALM= -
SERVO ALARM P
! ALM - X -1 SERVO ALARM
6Ry ON AT | SRy S-RDY~ -
SERVO READY e -
S-RDY- 2 SERVO READY .
7Ry ON AT 7Ry wmccs - :
MCCB TRIP Fz:_r ece MCCB
8Ry OFF AT 8%y, oL+
OL ALARM P —
oL— oL
PHASE
[ A )
PG OUTPUT [ li . J LINE DRIVER
LINE DRIVER H : . ' TIMC3487*
[ : N
i C H
L e /
SEN T
[,
SENSOR ON OSEN T4
INPUT ov =
v O
N At [21 Y OV
BATTERY £ gaTo | | L87
28T045v oAT0 L ZOT
FG
— FRAME GROUND 1
'p Twisted cable =
*Made by Texas Instrument Inc - -
Note
1 Each capacity of output circuits 1s 30VDC, 100mA or less .
2 The user must provide the 24V power supply and battery Fig 5 4 Input/output of Signals and Connector 1CN
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5 4 2 Connector 1CN Layout and Connection of Servopack (Cont'd)

Table 5 4 Input Signals of Connector 1CN
Signal | Connector
Name 1CN No Function Description
i Inputting this signal makes the Servopack ready to receive speed
SV—-ON :1CN-8 Servo ON reference input ( 46 V)

Base block and dynamic brake are cleared

P-CON ; 1CN-24

Proportional drive
reference

Proportional control command applies friction torque to the motor
to prevent driting when the motor 1s left motionless without com—
mand input, while the main circuit I1s kept energized

N=oT i1CN—26

Reverse running
prohibit

Forward running

In the case of linear drive, etc, connect imit switch signal
accordihg to the run direction Since it 1s a bar signal (reverse
signal), it 1s “closed” during normal run When limit switch i1s

P-OT 1CN-41 prohibit tripped. 1t becomes “open”
_ External power suppl_); l-o 1CN—8. 24, 26 and 41 Prepare a
24V 11CN-7 24V i 24vDC (20 mA min ) power supply
IN—A "1CN-12(13)| Speed command input © At 60 V, = rated speed I1s obtained
_ - At =20to 100V, : ratec speed is obtained
IN-B  1CN-14(15)] Aux command mput ¢ adjustment. potentiometer [IN—-B . s used
_ _ Current imit reference 109 o
N-CL 1CN-29(30) at reverse running -30V ~-10%/100% torque -9V max
. . _ Current limit reference o o
P—-CL :1CN 44(45) at forward running 30V 10%/100% torque --9 V max
4(3) If this signal 1s changed from low-level to high-level, after +5V 1s supplied
SEN © Sensor to the absolute encoder, and serial data and intial pulse are output,
[ 1 ON normal output operation s perfomed If this signal Is changed from high-level
| to low-level, absolute encoder power will drop
BAT {29 Battery @ input These are connection terminals of battery for back-up The voltage
BATO |37 Battery © input must be 28 to 4 5V (The battery should be provided by user)
Table 5 5 Output Signals of Connector 1CN
T
ilg’r'\\zl 01%‘;{1“;&‘0(" Function Description
. Overload : Motor overload detection or heat sink overheat detection
OL | 1CN-40(25) d ' Turns off when overloac 1s detected (See Fig 4 1 “Overload
etection -
characteristic™ )
MCB 1CN—-43(42)| MCCB trip Turns ON when MCCB trips
— _ Turns OFF when fault 1s detected
ALM ?1CN 38(39) Servo alarm For details, refer to Table 6 2. “Fault Detection Function™
; Turns on when motor speed exceeds following speeds
I * SW4—@@ open * SW4—(@ shorted
TGON | 22(23) M Series 20r/min £ 10% or more 240r/min £ 10% or more
i F. D Series 25r/min £ 10% or more  300r/min + 10% or more
| S Series  40r/min & 10% or more 480r/min + 10% or more
: *N-CL or P-CL used Turns ON when output torque reaches
_ Current hmit the level set by N-CL or P-CL
cLr E1CN 5(6) detection *N-CL or P-CL not used Turns ON when output torque
: , reaches-the level set by potentiometer |' CUR ]
T
_ When SEN signal 1s “H" and absolute encoder is operating,
S—RDY !;1CN_ 28(27) turns ON when main power supply ON and servo alarm OFF
+12V {1CN-16,48 )
o =12 V output -12V +5% max output current 30 mA
ov 1CN—17, 32,49 power supply Used with speed command or current input
—12V [1CN-31,46
TRQ-M [1CN-9 Torque monitor (Rated torque at =30V) +10%, =9V max, load 1 mA max
_ _ M, F, D Sertes (£ 4 0 V/1000r/min) +5%
VTG=M |1CN-10 Speed monitor S Series (£20V/1000r/min) 5% Load 1mA max
PAO ([1CN-33 ! Phase A
*PAO |1CN-34 I
- Positioning : Pulse after frequency division 1s output line driver (MC 3487%*)
PBO [1CN-35 ;
Signal !Phase B| To be recewved by line receiver (MC 3486*)
*PBO |1CN-36 Output i
P 1CN- :
co CN-19 i Phase C
*PCO [1CN-20 i

*Made by Texas Instrument Inc
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5.5 CONNECTOR TERMINAL (2CN) FOR
ABSOLUTE ENCODER CONNECTION

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

Table 5 6 Specifications of Applicable Receptacles and Cables

Connector Type*? Applicable Receptacle Type ! Connection
used in T - d
Servopack Manufacturer i Soldered Type : Cautking Type Case” | Cable=
: I : !
MR-20RMA, : ! |
* | Honda Tsushin : ' :
nght angle | G i | MR-20F' | MRP-20FO1 | MR-20L* | g:gjggégg or
20 ' i '
*Made by Honda Tsushin Co, Ltd =The cables listed in Table 5 7 and available on request
*Attached to each applicable receptacle (soldered and If required, purchase in units of standard length as
caulking types) shown in Table 5 7
tAttached to Servopack when shipping
Table 5 7 Details of Specifications of Applicable Cables NOTE
1 When applicable cables listed in Table 5 7 are
Connection Soldered Type Caulking Type used, allowable wiring distance between Servo-
ack and motor is a maximum of 20 meters
Yaskawa DP 8409123 DE 8400093 i
Drawing No 2 The cable applied for 50 m wiring distance I1s avail-
Manufacturer Fujpkura Cable Co able on order (Yaskawa drawing No DP8409179)
- If wiring distance 1s 20 m or more, contact your
General D°K5J% 2KZQ>\</\:;CSW : KQVV-SB Yaskawa representative
Specifications AWG26x6P | AWG26x10P
For Soldered Type For Caulking Type 5 5 2 Servopack Connector (2CN) Terminal

Layout and Connection

i Ae ‘ °A The terminal layout for the Servopack connectors

I (2CN) for connecting the absolute encoder 1s shown
| in Table 5.8, and the connection method of 2CN
Q and the absolute encoder, in Figs. 5.4 and 5.5.
o Table 5 8 Connector 2 CN Layout
of Servopack

Internal A1 |Red 1| Blue T .
Composition Yellow- 1 2 | 3 ;| 4 5 6 7
d A |Black 2] Whee | :
an |
Lead Color As[Geenyeion | 3| Wi PGOV : PGOV | PGOV I PG5V | PG5V | PG5V | DIR
B a;:ge/o-ue 4 eveh?l-e 8 : 9 10 n 12 13
B> Y_el'cw’ 5 Purple .
White/yellow White ’-\«s,e: OHM1 OHM2 . _ ODIR | BAT BATO
Bs Gregr; 6 Blue- oz . H |
Whe:e/green Twisted Brown T T
B, |orange cable 7 Yeliow- 14 ! 15 ! 16 17 18 19 20
4 |wnete/orange Brown T H
Bs ;!:;,‘,’f,,.wp‘e . 8 g:ga’;" i PC *PC PA i *PA PB *PB FG
B %—’i{elgmy I 9 gfg&n
10| Brgom |
S'lrr‘r:sei:\':lgns #$80mm | #100mm
Yaskawa Standard length 5m, 10m, 20m
Standard Terminal ends are not provided (with

Specifications connectors)
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5 5 2 Servopack Connector (2CN) Terminal Layout and Connection (Cont'd)

ABSOLUTE ENCODER _ 02mm2
7 . BLUE/ § 2N
A WHITE/BLUE! ! L}
P | T P
- - Uy
. g ! z
o [ TP By
N {1 1oy
- T t t
i Lo
! OUTPUT  1-26 : T
' LINE DRIVER = | |
l MC3487 * | ! LINE
+ i : RECEIVER -
| X MC3486* -
[ | X
I I
| H
I ]
I OSEN :
| 1
i :
I 1
! T
. t I
| WHITE/GREY ' i I
R i T |
ORANGE | ! ! N
[ " B ; CBATTERY
~JWHITE/ORANGE 4 1 OBAT , T
) : 7| T
! 1l
| .
. |
GREEN/YELLOW) H
J L ; 5.
05mm? e —L"“l ) Twisted shieled cable
39851-591 23 * Made by Texas Instrument inc

Connector specifications of absolute encoders are as follows

Connector—Type MS3102A20-29P(Receptacle)

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

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

ABSOLUTE ENCODER 02mm= Servopack

) PA, [ F
IR S *PA, 1 4 !
T

P . !
: [} | PB, : ': :
HE *PBo | 4 |
P e TP
—t ; PCo | 4
[ T *PC, |, 4 !
T T T ]
1 1
Uop LINE DRIVER ' ;
' P : MC3487 * ! H

> PGSV ! RECEIVER

oy 2-4 ¥ | : MC3486*
T 51 PGOV ' 1
M : SEN | !
[ :
. P ]
. y
N !
' 1 .
b :
: : : A
N ‘ T :
P '

y ! |
1 ! )
I
1

I Lo I

\ h .

N o :—L'—, Twisted shieled cable
sasLe » Made by Texas Instrument Inc
DE8400093

. 1 Note Connector specifications of absolute encoder are as follows
Fig 56 6 Caulking Type Connector 2CN Connection - Connector—Type MS3102A20-29P(Receptacle)
and 1CN Output Processing Accessory(not attached)—Type MS3108B20-29S(Angle plug)
—-26- Type MS3057-12A(Cable clamp)

(when using Connection Cable DE8400093)



6. OPERATION

6.1 POWER ON AND OFF

Arrange the sequence so that the power 1s si-
multaneously suppled to the main circuit (R,S,T)
and the control circuit (r,t), or supplied to the

control circuit first, then the main circuit (Figs.
6.1 and 6.2).

powER OFF"OWER ON 5Ry 1 mC

1mccB
)
THREE-PHASE —9 o0/
200 TO 230 VAC—G_d—M
(50/60 H2) —0 o—M_

44 e

P 138

+| - (SERVO ALARMI

2 WDC% (SERVO ALARH
139 ]

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

power oFf FOWERONSRy 40 |
] 1SUP

mcce IMC  TMC_
THREE-PHASE — o
200 TO 230 VAc—o:o—NL

(50/60 Hz) -4

Servopack

< -
: (SERVO ALARM® -
-39 - I

1SUP, 2SUP Surge suppressor CR50500BA
or equivalent (made by Okaya
Electric Industries Co. Ltd )

1D Flywheel diode (to prevent spike of 5Ry)

Fig 6 2 Connection Example for
Main-circuit Power ON/OFF

Arrange the sequence so that the power 1is
simultaneously cut (including momentary power
failure) (Fig. 6.1), or the power to the main
circuit is cut first, then the control circuit
(Fig. 6.2). The order 1s the reverse of the
power ON sequence. Precautions for connections
in Figs. 6.1 and 6.2 are as follows.

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

If the control circuit is turned off, the LED

indicating the kind of servo alarm also goes
off.

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

When the power is turned on, a servo alarm signal
continues for approximately 1 second (normally
200 to 300 ms) to initialize the Servopack

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

Since Servopack 1s of a capacitor input type,
large recharging current flows when the main-
circuit power 1s turned on (recharging time:
0.5s). If the power 1s turned on and off fre-
quently, the recharging-current limit resistor
may be degraded and a malfunction may occur.
When the motor starts, turn ON the speed re-
ference and turn 1t OFF when the motor stops.
Do not turn the power ON or OFF.

Before power on or off, turn off the "Servo-
ON" switch to avoid transient troubles.



6.2 SPEED REFERENCE
6 2 1 Speed Reference Circuit

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

The method for giving speed reference voltage
1s described below.

(1) For accurate(inching) speed setting

.- Servopack

18k (+W OR OVER) o
TYPE 25HP-10B {3
OR EQUIVALENT, .
12v .‘,1.12(1.14)*
S !
)1-13 (1:15)%

25HP-10B type Multiple-rotation type, wire wound variable resis-
tor (with dial MD10-30B4) made by Sakae Tsushin Inc

(a) When Multiple-rotation Type,
Wire Wound Variable Resistor 1s used

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

3 o FOR LOW SPEED; -Servopack

TYPE RV3OYN
TYPE RV3OYN
| OR EQUIVALENT g“ EQUIVALENT

12 V'_" (FOR HIGH

SPEED;

RV30YN type Carbon-film variable resistor made by Tokyo Cosmos
Electric

Low- and high-speed relays Reed relay (SRF-B SRG-B) made
by Nippon Electric or equivalent, or low-level relay (G:A-432)
made by Tateisht Electric or equivalent

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

(b) When Carbon Varniable Resistor is used

*Parentheses are for auxiliary input
Fig 6 3 Method for Giving

Speed Reference Voltage
(for Accurate Speed Setting)
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(2) For relatively rough speed setting

18k0N (3 W OR OVER)

TYPE RV30YN
OR EQUIVALENT

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

Fig 6 4 Method for Giving Speed Reference Voltage
(for relatively Rough Speed Setting

as Compared with Fig 6 3)

6 2 2 Stop Reference Circuit

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

18kQ
2 W OR OVER)

L TYPE 25HP 10B
= OR EQUIVALENT

2 kO

12V =

(a) When Multiple-rotation Type,
Wire Wound Variable Resistor 1s used

18k RUN (ON)
(3 W OR OVER) STOP (OFF)

12v ‘[I TYPE RV30YN

(b) When Carbon Variable Resistor 1s used

* parentheses are for auxihary input

Fig 6 5 Method for Giving Stop Reference

6 2 3 Handling of Speed Reference Input Terminal

The unused, terminals, out of the speed reference
terminals 1CN- @, (@ and the auxihary input
terminals 1CN-@@) , @ must be short-circuited.

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

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

+ Adjustment procedures

Between 1ICN-@ and @ ( @ 1s 0 V), mput
the voltage to be used to set the rated speed,

and adjust the potentiometer so that the
rated speed 1s achieved.

When combined with Yaskawa Positionpack in
positioning system drive, auxihary input terminals
are normally used as speed reference input. In
this case, positioning loop gain 1s adjusted with
the potentiometer {IN-B]. 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 lmit
1s used for the following cases:

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

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

The current can be limited by multi-stage
setting by the use of relays(Fig. 6.6). The
same effect can be obtained by giving voltage
signals making analog change.

FI3 ] &
-— Al lc <
!_ ?1 leclcel t:_— Servopack
CONSTANT é
IVOLTAGE ! 144

'l_SUPPLY - L i

-45(0V) .
1 e

Relay Low-level relay type 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 terminals 1CN-
@ and ; the reverse current can be controlled
by a forward voltage (0 to +9.0 V) between termi-
nals ICN- @ and @0 .

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

6 3.2 Set Voltage and Current Limit Values

The relationship between set votages of 0 to 9.0V
and current limit values are shown i1n Fig. 6.7.

Setting precision is I 10%.

300
CONTINUOUS 200
CURRENT

RATIO
(%)

100

0 (APPROX -3 -6 -9
-06v )

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

300 9
|
CONTINUOUS 200
CURRENT
RATIO
(%)

100

!
I
I
3

0 (APPROX)
—06V
SET VOLTAGE (V)
(b) Current Limit at Reverse Side

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

Fig 6 7 Set Voltage and Current Limit Values

6 3 3 Current Limit when Motor 1s Locked

When locking a motor by applying a current limit,
determine a current limt value less than the rated
current of the motor. If the load condition requires
a current limit exceeding the rated motor current,
refer to Par. 6.5.(3) Overload detection level and
make sure to unlock the motor before reaching the
trip level.

Note that when the speed reference voltage
1s less than tens or so millivolts (affected by
setting of GAIN of 4VR, 6VR and SW3), the motor
lock current sometimes pulsates. If this 1s not
desirable, the current pulsation canbe removed
by increasing the speed reference voltage.
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6.4 CONFIGURATION OF INPUT/OUTPUT
CIRCUIT

For proportional drive, overtravel, servo ON,
servo alarm output, current limt detection output,
TG ON output,Servo ready output, MCCB tric
output and OL alarm output, each input/output
circuit 1s a noncontact circuit insulated with optical
couplers. The external circuit, therefore, must
be constructed with the specified voltage and
current.

6 4 1 Input Circuit

There are four types of protective functions to
prevent continued rotation of the motor in forward
and reverse direction: Servo ON inputs, propor-
tional drive circuits, and overtravel protection
circuits. Construct the input circuit using 24V

power supply (Fig.6.8). Typical circuits are shown

in Fi1g.5.3.

NOTE

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

24V PHOTOCOUPLER

-=— 5mA

I, 7
Fig 6 8 Configuration of Input/Output Circust

(1) Proportional Drive Reference [P-CON]

If a position loop 1s 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 amplhfier from PI drive to P
drive after the positioning and the loop gain 1in
the control system drops and the drift decreases.
With several percent of friction load, the motor
stops completely.

(2) Forward and reverse running mhibit [P-OT,
N-OT]

These circuits are used to stop the forward runn-
ing of the motor (counterclockwise when viewed
from the drive end of the motor) and reverse run-
ning This circuit stops output current to drive
the motor. Therefore, the motor will coast to a
stop. If braking is required, set the speed refer-
ence voltage to 0V or set the dynamic braking
circuit from OFF to ON. For dynamic brake func-
tion, see Par. 6.5 (1).

NOTE
When the overtravel prevention circuit is not used,
connect 1CN-29 and @ to the OV terminal of the
external 24 V power supply

(3) Servo ON [S-ON]

When SEN signal 1s high-level and absolure encoder
1s operational state, this circuit 1s used to turn
on the main-circuit power-drive circuit of the
Servopack. When the signal of the circuit 1s not
input(Servo OFF state) or SEN signal 1s low-level,
the motor cannot be driven. If this signal 1s ap-
plied during motor running, the motor will coast
to stop.

NOTE

Before turning power on or off, turn off the “Servo-
ON?"” switch to avoid troubles resulting from transient
current

6 4 2 Output Circuit

There are six output signals: Current hmit de-
tection, TG ON, Servo alarm, Servo ready, MCCB
trip, OL alarm.

These output circuits are non-contact, employ-
ing transistors. Voltage and current specifica-
tions are:

Applied Voltage(Vmax) =< 30 V
Conduction Current (Ip) < 100mA

NOTE

The output circuit requires a separate power supply
It 1s recommended to use the same 24V power
supply used for the input circuit (Fig. 6. 9)

= Servopack OPTICAL | = CURRENT
ouUTPUT F COUPLER LIMIT OUTPUT
RELAY = Ip  TRANSISTOR «TGON
_L SV J\kr = SN . SER\FI(O
~ <o > ALARM
O B e LS I SR
7 READY
e
FLY-WHEEL DIODE : + MCCB TRLP
(CONNECT THE FLY-WHEEL[?' * OL ALARM
DIODE WITH THE CORRECTL-

POLARITY)

Fig 6 9 Output Circuit
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6 4 3 Use of Absolute Encoder

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

Servopack

IAL DATA

SER SEN

ABSOLUTE ENCODER
i R
PG 2 CIRCUIT PBO
PCO
Fig 6 10 Absolute Encoder Output
When SEN signal 1s input (from a low to high After this, output operation similar to normal
level), absolute data 1s first output from PAQO as incremental encoder (2-phase pulse with 90-degree
serial data, then as initial incremental pulse PAO, phase difference) 1s performed.
PBO (2-phase pulse with 90-degree phase differ-
ence).
SEN |
PAO___ UNDIFINED _]
PBO  UNDIFINED |
TTTmmmmeee ! NORMAL
SERIAL INCREMENTAL
DATA PULSE
INITIAL
INCREMENTAL
PULSE
ABSOLUTE DATA
Fig 6 11 Absolute Data Output
(1) Absolute data contents
+ Serial data: position. Assuming that the serial data value

1s M (revolutions), the mitial incremental pulse
count value 1s Po (pulses), and the number of
output pulses per revolution of the motor exis
(depending on divider circuit setting) 1s R
Initial incremental pulse: (P/R), the current position PE can be found
by the expression:

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

Pulse-is output at the same pulse speed as rota-
tion is made at about 2747 r/min from the motor PE=M XR +Po
shaft origin position to the current motor.shaft ;

ITION
(Example) (Serom - rosmo CURRENT POSITION (PE)
-2 -1 0 +1 +2
COORDINATE _! : Y ) | .
VALUES % i : i o :
! ! . : ] i
' -1 +/—10 : =1 P42 :
VALUES OF M— : : : 3 — -
: ) PM i \ H
e : _— F lee———
Ps Po
Pe: Current value read-out from encoder Pum: Current value requred in customer's system
M : Multirevolution data R : Number of pulses (32768 pulses for this encoder)
Po: Imitial incremental pulses read-out from encoder PE=MXR +P
(Normally, negative value) PMm = Pe - Ps

Ps: Initial incremental pulses read-out at setup point
(Normally, negative value.
This value 1s stored and controlled.)
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6 4 3 Use of Absolute Encoder (Cont'd)

(2) Circuit example

Fig. 6.13 shows an example of an absolute encoder
output processing circuit.

PROCESSING CIRCUIT
(PROVIDED BY CUSTOMER}

-5V > SEN

7406 o
ov E OSEN
; BAT
BATTERY T E
S B
T ] OBAT
LINE
CIRCUIT *PAO
|
PBO
op o ' *PBO

2-PHASE

UP‘DOWN DOWN JeCODE B‘

PCO
COUNTER -
PC ——<L *PCO

ov
Fig 6 12 Example of Output 7
Processing Cricuit ov
(3) Absolute data reception (4) Serial data specification
Process absolute dat the foll :
ata in the lollowing sequence Transmission Mode Asynchronous(ASYNC)

Make the SEN - .
@ Make the signal high-level ) Baud Rate 9600 baud
®@ After 100 ms, set serial data reception-waiting- St

art Bit 1 bit

state. Clear the up-down counter for count

incremental pulses. Stop Bit 1 bit
® Receive serial data of 8 bytes. ' Parity Even
@ Normal incremental operation state is entered Character Code ASCII 7 bits

1in approximate 50 ms after the last serial data 5-digit

is received. Data Format 8 characters, (P)+/—)0 to 9)(CR)
SEN

— INITIAL

INCREMENTAL INCREMENTAL

I SERIAL DATA PULSE PULSE

PA ___| UNDIFINED | - o] [
e

pe ___| UNDIFINED

T : (B9

100ms MAX | !
120 to 300ms_ |10 to 25ms 25ms MAX |
1 1o 3ms ' Fig 6 14 Serial Data

Fig 6 13 Receive Processing of Absolute Data
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Serial data of 8 bytes (8 characters) is sent.

Format: PXXXXX CR
Carriage Return Code
Digit from 0 to 9

The serial data represents the number of revolu-
tions from the reference point (set at setup time).
Zero rotation 1s represented by either[P+00000(CR)]|
or [P-00000(CR).

For 199999 revolutions or more, a correct value
1s not output.

(5) Incremental pulse

Initial incremental pulse giving absolute data and
normal incremental pulse are output through the
frequency divider. The frequency divider 1s set
by using SW2.

Servopack
ABSOLUTE R —
ENCODER PA .
2 PAO
x PB FREQUENCY
DIVIDER PBO
8192 P/R FIXED}, | NUMBER OF
& | SETTING PULSE/REV
PC = 3 PCO

1P/R Rk N

NUMBER OF SETTING PULSES

(FREGUENCY DIVIDING RATIO — 8192

@® Output Phase

- For foward running - For reverse running

o0
oL T T L[ oo

0
PBO _L — PBO__ T ] L
e & 1

j

PCO

Fig 6 16 Forward/Reverse Output Phase
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PCO (origin pulse) synchronizes with PAO, but
the pulse width becomes narrow because PCO 1s
not divided. If the dividing ratio 1s not 1/2n,
accurate 90-degree phase difference 1s not made
and the pulses are ouput as 1n Fig. 6.17:

PAO I

PBO |
t 2t t t t |t 2t

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

Fig 6 17 Freguency Dividing Ratio and
Output Phase Difference

® Frequency divider setting

Set the frequency divider setting switch SW2 as
hsted in Table 6.1 1n accordance with the required
resolution.

The frequency deviding ratio 1s

8192

For initial incremental pulses, the same number
of pulses are output as those made at rotation
of about 274 r/min. The PAO, PBO output fre-
quency becomes as shown below.

2747 x8192 ( frequency )
60 dividing ratio

_ number of
= 45.78 X (settmg pulses) pps-

( number of setting pulses )



6 4 3 Use of Absolute Encoder (Cont'd)
Table 6 1 Setting of PG Pulse Frequency Dividing Ratio

Setting Output Pulses Setting Output Pulses
S after Dividing — - | - after Dividing
1:2:31415 : 6 | (per motorrevolution) |1 2 3.4 5°6 (per motor revolution)
C.0:0{0i10,0 6000 0l0 0'0°0: 60
o0,0|olo0-0 5000 0.0.0.0] 50
o' |oJo!o]o 4000 o| ;0 0o0j 40
T lolojoiol T 3000 looo: |~ 30
o ol lTololo 2500 OO0 00 25
0| 0j0 O 2400 EEE 20
o iolo’o 2000 ol : lolo: 8192
. ' ‘ojo'0 1600 '] ‘00 4096
olo-0i |[0© 1500 0 0:0 :0 2048
lo.0i lojo 1250 c.0° o0 | 1024
C 0Of :0i0 1200 o o: .ol 512
. o:i :olo|l 1000 O 0] 256
ci0- | oo 800 oio' | O 128
o | 0jo 750 . .0 - 10 64
o | ojo|l e o | o 3600
U olol e ' ) 2160
O 0i0°0j ;O 500 O 0|0 O; 1800
‘000! |O 180 .0lo o] | 1440
c ‘olo © 200 o To;o 1080
~_joo, o] a5 o0 T[T 70
ofo” jo! Jo 320  |o.0; 0 | 360
1o, lo. o 300 ol iol " [ 18
c; ! o] ‘O 250 ol I o] . | 90
. 1 ,0° |0 240 . Jor 45
0'0:0 e 200 0'0.0: - (15)
‘0|0l 10 160 olc. (12)
o 'o; | io 150 o| jol (9)
i jo!  lo 125 .0 (8)
ool 7o 120 oio! _ (5)
o 0 100 ol (4)
O: o) 80 o) (3)
| | 1O 75 | (2)
| I ) +5V )
(® Example of output circuit and receiver circuit PHASE A ,—-\ "’ m . I ‘ PHASE A
Qe ] t1cas2 o
o o
' +5v
PHASE B lP IT-];1*2;/-T§ i PHASE B
Pl e

P c!
v
& TV
Te% PHASE C
. 21c-1/2; ]
4

i) H
—L'—‘_ Twisted-pair cable :
N PHASE C :

* Line receiver (1 IC, 2 1C) Type MC3486

made by Texas Instrument Inc OUTPUT : o
* Filter capacitor (C) Type 100PF ‘IZ-;EI\EIER o 3 CHOKE
*Made by Texas Instrument Inc TYPE MC3487* -: ov COIL L_______
Lap¥ 5 V1 o0 SMOOTHINGT +5v
Fig 6 18 Example of Output [ 12t 2T | CT— CAPACITOR 1,
. i ov
Circuit and Receiver Circuit J; < b T
oV 145! I : ov
. N A ] _
S k RECEIVER CIRCUIT
-34- ervopac (PROVIDED BY CUSTOMER)



(6) SEN signal

SERVO ON I

DISREGARD

—

. \

vl
Laggue Ll

SEN SIGNAL
SENDING ~~~
MOTOR
ENERGING BASE BLOCK BASE BLOCK RELEASING

« When the SEN signal level 1s changed from low
to high, +5 V power is applied to the absolute
encoder and serial data and 1mitial incremental
pulses are sent; then normal operation 1s started.

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

Even if the SEN signal goes low when the
motor is energized, it 1s disregarded.

NOTE

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

The PAO, PBO undefined time before
serial data 1s sent 1s prolonged.

« Even 1f servo ON signal 1s entered when the
SEN signal 1s low, the motor cannot be energized.
(Base block 1s set.)

« Even 1f servo ON signal 1s entered, the motor
1s not energized until the SEN signal 1s input
and the encoder starts normal operation, that
1s, sending of serial data and initial incremental
pulse 1s complete.

+ Electrical Specifications:

ED BY CUSTOMER)

SEN -4 } 000"

APPROX 1mA AT
HIGH-LEVEL

OSEN

EQUIVALENT

. The transistor type PNP is recommended.

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

Fig 6 19 Electrical Specifications
of SEN Signal
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(7) Battery

Be sure to use battery to store position information
1f absolute encoder power should fail.
The following battery 1s recommended:

- Lithium battery*: type ER6C, 3.6V X]J

For battery replacement method, see par. 11.

*Made by TOSHIBA CORP.

NOTE

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

+ Battery voltage 1s not monitored in the servopack.
Prevent the voltage from falling below 2.8 V.
If necessary in the system, provide a battery
voltage lowering detection circuit or monitor.

(8) Setup method

If revolution amount data 1s to be set to 0 at motor
start or the absolute encoder 1s not connected to
the battery for more than four days, the following
setup 1s required: (This 1s because the encoder
capacitor 1s discharged and the internal elements
may not operate normally.)

Perform the setup 1n numerical sequence. «ev

@® Discharge of the encoder capacitor \%’V

Short-circuit across R and S pins of encoder

connector for two minutes or more.

If the extension lead of the encoder side
does not have a connector, short-circuit bet-
ween reset-signal line (purple) and 0V
(white/purple).

® Wiring and battery connection

Wire the cable normally to connect battery to
the encoder.

® Turning power ON

Turn on the Servopack power and make the
SEN signal high level. If alarm [ is output

at that time, begin again from @.

ENCODER - - Servopack
(SR
A 4 : T T . CN2-16
1
' 1 ]
s H \ ! 2-13
T : 2-12
R '\\ /' : 2-10
PG CABLE AFTER TNE CONNECTOR
THIS CABLE IS REMOVED,
gggﬂt% TBEED SHORT-CIRCUIT IT

Fig 6 20 Setup Method by PG Cables



6.5 PROTECTIVE CIRCUIT

Servopack provides functions to protect the body
and motor from malfunctions.

(1) Dynamic brake function

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

« Alarm (fault detection) occurs.
+ Servo ON command 1s opened.
+ Main power supply 1s tuned off.

Normally, this dynamic brake 1s not applied
while the motor stops, but can be made opera-
tional by switching built-in switch (SW 4-5)
from OFF to ON.

(2) Trouble detecting functions

Table 6 2 Trouble Detecting Functions

Trouble Detection

Overcurrent flow in the main circuit

Overcurrent (at 1 2 times min Inst max current)

Circuit Protector | ¢t protecter tripped

Trip
Regeneration Regenerative circuit not activated in
Trouble Servopack

Excessively high DC voltage in the
Overvoltage main circuit (approx 420V )
Overspeed Excessively large speed reference

input

Low DC voltage in the main circuit

Voltage Drop after power ON (150V or less)

Overload condition of motor and

Overload Servopack
Heat Sink Overheat of heat sink
Overheat (approx 85°C min)
Element error on the printed circuit
A/D Error board of Servopack
Any one phase open In three-phase
Open Phase power supply
Overrun Wrong wiring of motor circuit or PG
Prevention signal line
CPU Error Any error of CPU
Absolute Control | Error for control circutt, operation and
Error connection of absolute encoder, etc.
Motor with Overheat of motor with

Thermoswitch Overheat | thermoswitch

1000

OPERATING
TIME (S)

2 | ]
100 200 300

MOTOR RATED CURRENT (%)

Fig 6 21 Overload Characteristics

(3) Overload (OL)detection level

Fig. 6.21 shows the setting of overload detection
level at 100% rated motor current.

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

If any trouble detection circuits i1n Table 6.2
functions, the power drive circuit in the Servo-
pack goes off, 8-segment LEDs indicate the opera-
tion condition and a servo alarm signal is output.

(5) Protective circuit operation

An alarm signal indicates some trouble. Check
the cause and correct the trouble, and restart
the operation. Before checking the cause, turn
off the power to the main circuit to avoid danger.
Apply the sequence so that the alarm signal turns
off only the mamn cwrcut (®, &, &), as
shown 1n Figs. 6.1 and 6.2. This allows rapid

reaction 1n the event of a malfunction.

If the power to the control circuit (O, @©)
1s simultaneously turned off, this also turns off
the LED in the Servopack indicating the cause
of the alarm signal.

CAUTION

When an alarm signal cuts off only the main circuit,
set the speed reference to 0V before supplying power
to the main circuit to resume the operation



(6) Resetting servo alarm Since Servopack has the regenerative brake
(except for absolute encoder error and po- capability of short time (corresponding to the
sitioning error) motor stopping time), for application to a minus

load, contact Yaskawa representat .
To reset the servo alarm, press the ’ presentative
(blue pushbutton switch) on the printed circuit

board in the Servopack. 6 7 2 Load Inertia (Ji)

If [T]or 1s on (e.g., Servopack 1s over The allowable load inertia JL converted to the
loaded or the heat sink 1s overheated), the reset motor shaft must be within five times the inertia
alarm 1s not immediate and occurs a few minutes of the applicable AC servomotor. If the allowable
later. For the correction action of absolute encoder jnertia 1s exceeded, an overvoltage alarm may be
error and positioning error, refer to Par. 12.2.1. given during deceleration. If this occurs, take

the following actions:
6.6 LED INDICATION
Table 6 3 LED Status Indications (Green) * Reduce the current hmit.
* Slow down the deceleration curve.
LED Name Conditions
* Decrease the maximum speed.
Servopack main circuit voitage
(200 VpDC or more) Is properg For details, contact Yaskawa representative.
E] Servopack control circuit voitage 6 7 3 High Voltage Line
V) 1s proper
(+5V) s prop 1f the supply voltage 1s 400/440 V, the voltage
IE Speed reference (approx 60 mV or must be dropped three-phase, 400/440V to 200 V
more) 1s input by using a power transformer. Table 6.6 shows the
transformer selection. Connection should be
Table 6 4 LED Trouble Indications (8-segment, Red) made so that the power 1s supplied and cut through
the primary side of the transformer. Single-phase
Indication Detection ggtnpa‘g 100 V class power supply should not be used.

Base current not Interrupted
(normal operation)

6.8 PRECAUTIONS OF OPERATION

:Base current i1s interrupted In
Servopack power circuit P 6 8 1 Noise Treatment

Servopack uses 1s a power transistor in the main
circuit. When these transistors are switched,

di dv .
the effect of j-or 5 -(switching noise) may some-

times occur depending on the wiring or grounding

Overcurrent

Circuit protecter tripped '

Regeneration trouble When a pro-

toction ¢ method.
ection circul
Overvoltage In Servopack ; The Servopack incorporates CPU. This requires
5] Overspeed functlogs. | wiring and treatment to prevent noise interference.

power drive ! g .o To reduce switching noise as much as possible,
(sl Voltage drop circuit 1s alarm the recommended method of wiring and grounding
Overload ?f,?se]?,ffb.ed outot 1s shown in Fig. 6.22.

status 1s
Heat sink overheat released by (1) Grounding method (Fig. 6.22)
(b] A/D error "RESFtET" + Motor frame grounding

operation
Open phase P When the motor 1s at the machine side and
Overrun prevention grounded through the frame, Cf —3~ current

flows from the PWM power through the floatin
p roug g
[] CPU error capacity of the motor. To prevent this effect
Absolute control error of current, motor ground terminal & (motor frame)
@ should be connected to terminal & of Servopack,
Positioning error (Terminal & of Servopack should be directly
grounded.)

6.7 PRECAUTIONS FOR APPLICATION
6 7.1 Minus Load

The motor 1s rotated by the load; 1t 1s impossible

to apply brake(regenerative brake) against this
rotation and achieve continuous running.

+ Servopack SG 0V

Noise may remamn in the input signal hne, so
make sure to ground SG 0V. When motor wir-
ing 1s contamned in metal conduits, the conduits
and boxes must be grounded. The above ground-
Example: Driving a motor to lower objects (with ing uses one-point grounding.

no counterweight)



6 8 1 Noise Treatment(Cont'd)

: o - ;»-:r O "_"—i
l_—‘.—. - 4
M 4

- L
- 1 -
m TYPE 1 v
200 VAC —- 2LF 1 CACR-SR v | K Wi SM .
11 Wr ) .
' 1 3 (FQ)
35mm2 I 1} 1 PETYON LI 8 K|
- OR I L __L 2CN ! :.’
MORE CASE \ L. i
. i Swwa i 3
: 1CN . : e e
L. ] E
L [ - - ! _}\ ;
« OPERATING RELAY i 3 2
. ! 4.  SEQUENCE - Smmz
!_ « USER SIGNAL i MORE
| GENERATING ; B
(. 1~ CIRCUIT \ :
| o
i | . L |
. P !
ot IS m : 35mm2 "
P | | I AVR 1 OR %
i . “p|E : MORE '
! \ PUE P ground !
| 2mm2 OR MORE "
B CASE Jv .
i LEAD OF CASE .
i 35mm2 OR MORE
- - PANEL GROUNDING
:E’ Twisted cable
2- ONE POINT GROUNDING
Note
1 Use wires of 3 5mm2 or more for grounding to the case (preferably flat-woven
copper wire} Fig 6 22 Grounding Method

2 Connect hine filters observing the precautions as shown in (2) Noise filter installation

(2) Noise filter installation

When noise filters are installed to prevent noise

from the power line, the block type must be used.
The recommended noise filter 1s shown in Table

6.5. The power supply to peripherals also needs
noise filters.

NOTE
If the noise filter connection 1s wrong, the effect de- (a) Separate the input and output leads. Do not
creases greatly Observing the precautions, carefully bundle or run them in the same duct.

connect them as shown in Figs 6 23 to 6 26

Table 6 5 Recommended Noise Filter
Servopack Applicable | Recommended Noise Filter
Type CACR- Noise Filter ! Type | Specifications
SR03BZ | LF-305 | Three-phase
SR05BZ I | | 200 VAC class, 5A
T || c.ayn i Three-phase
SRO7BZ § - LF-310 ) 500 VAC class, 10A
SR10BZ CORRECT i LF-315 ! Three-phase
SR15BZ ! { 200 VAC class, 15A
|| = non: Three-phase
SR20BZ LF-320 ) 500 VAC class, 20 A SEPARATE g{cuns
i aan | Three-phase WRONG CORRECT
SR30BZ LT 1 LF3%0] 200 vAG class, 30A
] B [ | Three-phase
SR44Bz wronG . LF840 1 500 yAC class, 40 A Fig 6 23
I | Three-phase
e
SRe0BZ | -F-3%9 200 VAG class, 50 A

Note Noise filter made by Tokin Corp
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(b) Do not bundle the ground lead with the filter
output line or other signal lines or run them
in the same duct.

|

: g
THE GROUND LEAD
CAN BE NEAR :
THE INPUT LINE x

WRONG

CORRECT
Fig 6 24

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

[

[ Sy— THICK” | »

SHIELDED aAnD

=

GROUND SHORT
1 -
BOX  WRONG BOX CoRRECT
*Equipment
Fig 6 25

(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

|

‘-1 FILTER
o
H _Ej I
* H
J_ | TrBASE =3
Box —— - -

*Equipment

Fig 6 26

6 8 2 Power Line Protection

The Servopack 1s operated through the commercial
power line(200 V). To prevent the power line
accidents due to grounding error, contact error,
or to protect the system from a fire, circuit
breakers(MCCB) or fuses must be installed ac-
cording to the number of Servopacks used (Table
6.6).

A quick-melting fuse cannot be used, because
the Servopack uses the capacitor-input power
supply and the charging current might melt such
a fuse.
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Table 6 6 Power Supply Capacity and
MCCB or Fuse Capacity

Servopack Power Capacity* : Current Capacity per
Type CACR- per Servopack MCCB or Fuse

SRO3BZ 0B65kVA - 5A
SRO5BZ 11kVA L 5A
SRO7BZ 15kVA | 8A
SR10BZ 21 kVA ! 8A
SR15BZ 31kVA ' 10A
SR20BZ 41kVA : 12A

"~ SR30BZ 60 kVA [ 18 A
SR44BZ 8 0 kVA : 24 A
SR60BZ 11 kVA | 32A

*Values at rated load

6.9 APPLICATION
6'9 1 Connection for Reverse Motor Running

If the machine construction requires that the
normal forward reference 1s used for reverse
motor running and the normal reverse reference
for forward running, short across CN 2-11 and
CN2-7 of connector 2CN for the PG. In this case,
change of motor and PG connection 1s not required.

If the CN2-11 and CN2-7 are shorted, normal
incremental pulse and initial incremental pulse 1n
absolute data are output in the reverse direction,
but serial data code 1n absolute data 1s not reversed.
Therefore, when the connection for reverse motor
running 1s used, reverse the serial data code.

CN2-11 (OV OF PG)

SHORTED Fig 6 27

f CN2-7

L
6 9 2 Speed and Torque Measurement

When an instrument 1s connected to measure speed
and torque, make the connection as shown 1in
Fig. 6.28, using a DC ammeter of *1 mA (both
swing).

TORQUE

[
METER ( ) ':CN‘-Q q TORQUE MONITOR

v
'm-u@ }f'cm 10 <] SPEED MONITOR
j,"cm 1

5 3l Fig 6 28 Speed and Torque

i seov Measurement

+ Torque monitor output(CN1-9): *3.0V *10%/100%
torque

+ Speed monitor output(CN1-10):

M, F series — #4.0 V #5%/1000 r/min
S series— *2.0 V +5%/1000 r/min

* Instrument: 1 mA(both swing) ammeter.
Use ammeter of DCF-6 or DCF-12N

by Toyo Instrument or equivalent,

- Example: When an M Series motor (rated speed:
1000 r/min) 1s used, and speeds are
to be measured up to the maximum
speed (2000 r/min) in both directions,
use *8V(both swing) DC voltmeter.



6 9 3 Application of Servomotors with Holding
Magnetic Brake

AC servomotors with brake is held by the
brake when it stops operation. Follow the
procedures below for use.

(1) This brake locks at non-magnetization.
Therefore, turn off the brake power supply
when the motor stops. Should the brake work
while the motor is rotating, the contact
causes excessive abrasion and the brake may
be defective in shorter period.

(2) The brake has delay time. For operation
timing of ON/OFF, see Fig. 6.29.

Servopack CONTROL_OFF ON 1
POWER SUPPLY
Servopack MAIN  OFF ON
POWER SUPPLY o | 1 |
servo on —2FF OoN !
HOLDING BRAKE _ OFF N ON L |
POWER SUPPLY H i
BRAKE CONTACT i \l BRAKE RELEASE NN
(LINING) — i
*2 *2 *6
—] | =—200ms TO 1 0SEC
SPEED REFERENCE —2 -

MOTOR ROTATION
g *4
; t.
: ’ ;to
*3 L—-—! w5t

200 ms ty+t,

OR MORE

Fig 6 29 Brake Timing

Timing

*1 “Servo On” and the holding brake power
supply can be operated simultaneously .

* 2 It takes a maximum of 180ms from when the
brake power supply 1s ON till when
mechanical contact I1s released It takes a
maximum of 100ms when the brake power
supply 1s OFF

* 3 More than 200ms must be considered from
when the brake power supply 1s ON till
when speed reference is input

* 4 to shows motor stopping time and I1s
calculated as follows

_ 4(Jut+JL)X Nu

to =375 (Tp+ Tu) SEC)

Jn (=GD3/4) Moment of rotor inertia

(kg-cm2=Ib-In-s2X10-3)

Ju(=GDZ/4): Moment of load inertia

(kg-cm2=ib-in-s2X10-3)

Nxu- Motor speed (r/min)

Tr: Motor speed reduction torque(N-m)

T.: Load torque (N-m)

* 5 Turn off the brake power supply when the
motor stops For normal operation, to+t:
is approximately 1 to 2 seconds

% 6 Turn off “servo ON" 0 2 to 1 0 second
after the brake power supply Is turned
OFF

7. INSTALLATION AND WIRING
7.1 RECEIVING

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

- Its nameplate ratings meet your requirements.
- It has sustained no damage while i1n transit.

+ The output shaft should be hand-rotated freely.
However, the brake-mounted motor does not
rotate as it 1s shipped with the shaft locked.

+ Fastening bolts and screws are not loose.

1f any part of the motor 1s damaged or lost,
mmmediately notify us giving full details and
nameplate data.

7.2 INSTALLATION
7 2 1 AC Servomotor

AC Servomotor can be installed either horizon-

‘tally or vertically.

(1) Before mounting

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

ANTICORROSIVE
PAINT

Fig 7 1 Anticorrosive Paint to be Removed

(2) Location

Use the motor under the following conditions.

« Indoors

« Free from corrosive and/or explosive gases or
hquids

- Ambient temperature: 0 to +40°C
+ Clean and dry

+ Accessible for inspection and cleaning

If the AC servomotor 1s 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.
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(3) Environmental conditions

0 to +40°C

-20 to +60°C

20% to 80% RH (non-condensing)

Ambient Temperature:
Storage Temperature:

Humidity:

(4) Load coupling

True alignment of motor and driven machine 1s
essential to prevent vibration, reduced bearing
and coupling life, or shaft and bearing failures.

Use flexible coupling with direct drive. The
alignment should be made 1n accordance with
Fig. 7.2.

1 Measure the gap between the straightedge and coupling halves
at four equidistant points of the coupling The each reading should
not exceed 0 03 mm

Z Angn the shafts
3

Measure the gap between the coupling faces at four equidistant
points around the coupling nm with thickness gage The maximum
vaniation between any two readings should not exceed 0 03 mm

Fig 7 2 Ahgnment of Coupling
(5) Allowable bearing load

Avoid both thrust and radial loads to the motor
shaft. 1f unavoidable, never exceed the values
in Tables 4.1 to 4.3.

7 2 2 Servopack

(1) Installation

The Servopack type CACR-SR 1s mounted on the
base as standard.

(2) Location

+ When installed in a panel:

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

+ When 1nstalled 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:

Avold locations where corrosive gases exist as
1t may cause extensive damage over long use.
Especially vulnerable are switching operation
of contactors and relays.

+ Unfavorable atmospheric conditions:

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

EXHAUSTED AIR

e

55°C OR BELOW PANEL

Jrememccc e e ———-—

¢t sreatas
Ly

COOLING AIR

Servopack

Fig 7 3 Typical Layout for Panel Mounting

HEAT
SOURCE -
e
——
—;
—.—
~

Servopack

[
/

P\ 586 25
L SHIELD

Fig 7 4 Protection against Heat Radiation
(3) Mounting Direction

Mount the unit vertically on the wall using
the mounting holes (4) on the base plate, with
main terminals at the bottom. (Fig. 7.5)

» VERTICAL MOUNTING

TOP HEAT SINK

/I'ERMiNAL1 ON

« HORIZONTAL
MOUNTING

¥
HEAT SINK WALL CWALL HEAT
Al £ SINK
/ et Z "’
1N 7 TERMINAL 2
TERMINAL BOTTOM
Good Poor Poor

Fig 7 S Mounting Direction of Servopack

7.3 WIRING
7 3 1 Rated Current and Cable Size

Tables 7.1and 7.2 show external terminals, rated
current, and cable sizes of the power umt and
Servopack, .respectively. Select the type and
size of cables to meet ambient conditions and
current capacity. The cable size 1is calculated
so that a bundle of three cables can bear the
rated current at an ambient temperature of 40°C.
Table 7.3 lists the type of cables.
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7 3 1 Rated Current and Cable Size (Cont'd)

Table 7 1 Rated Current
Tyoe
External H ey _Rated Current A (Effective Current)
Terminal SR SR SR SR SR SR SR SR SR
syro ~ 03BZ  05BZ (07BZ 10BZ 15BZ 20BZ 30BZ 448Z 60BZ
‘ManCrcut |l g g v 5 5 g g 16 2 ;18 24 32
. Power Input ~ . H 1
On  Motor UVW: 30 42 58 76 11788260 330 450
Line : (:‘.onnecuon . o .
: Control
! Power Input rt L 054
! Control I/0
Signal 1CN 1CCmA DC max
oif _Connector _ o
Line . PG Signal ; . \
i Connector 2CN 100mA max (50(]:11A DC for power line only) 3
i Ground <L -
Table 7 2 Recommended Cable Size of Servopack
Ty 2
Externai e Cable Size mm i e
Terminal SR SR :SR ,SR SR -SR - SR SR |SR
sroo \' 03Bz 05BZ (078Z:10BZ 15BZ 20BZ 30BZ : 44BZ | 60BZ
Main Circuit o "HIV35o0r: !
Power Input |1 S 1 HIV20ormore o0 CHV55 -V55(4VES
On  Motor LVW HIV2Dormore HIV35ormore & 08 7€~
Line . Connection A ! N .
, Control . ;
i Power Input i _ __va ! 25 or more -
Control /0 I« Two-core twisted shielded cable
* Signal 1CN » Core must be 0 2 mm? or more
. Connector i« Tin-plated soft-copper twistec cable
g:ell PG Signal A i« Finished cable dimension 16 dia or less for 1CN
! Connector | 2CN 11 dha or less for ?CN
_ Ground -+ HIV 20 or more

Table 7 3 Cable

Type of Leas | Aloyable Conductor
Vinyl Cable (PVC) —
600 V Vinyl Cable (IV) 60
Special Heat-Resistant Cable (HIV) 75 T

Note

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

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

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

7.3 2 Wiring Precautions

Servopack 1s a device for speed control of 3000:1,
and signal level of several milh-volts or less.
The following precautions should be taken for
wiring.

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

Cable length 1s a maximum of 3 m for refer-
ence input lines and a maximum of 20 m for PG
feedback lines. Use the shortest possible length.

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

(3) To prevent malfunction due to noise, take

the following precautions:

+ Place the noise filter, Servopack and 1/0
reference as near as possible to each other.

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

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

+ When the same power 1s used for Servopack,
as for an electric welder or electrical discharge
machine or when a high-frequency noise source
1s present 1n the vicinity, use filters in the
power and input circuits.

* The Servopack uses a switching amplifier, and
spurious nolse may be present in the signal
hine. Never leave the termination of the analog
Input wiring open.

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

Servopack 1s not provided with protected from
radio frequency interference. If the controller
1s adversely affected by radio waves, connect
a noise filter to power supply.

(5) The signal line uses cables whose core 1s
extremely fine (0.2 to 0.3 mm?). Avoid using
excessive force which may damage these cables.

7 3 3 Power Loss

The power loss of Servopack i1s shown 1n
Table 7.4,

Table 7 4 Power Loss at Rated Output

i Power Loss
Servopack | Output ; T i
Type Current | Main i Regenerative | Control | Total
CACR- A | Circuit| Resistance | Circutt ; W
w
SR03BZ 30 20 10 90
SRO5BZ 42 40 110
SR07BZ2 53 i 60 140
SR10BZ 76 i 70 20 I 150
SR15BZ 17 80 60 i 160
1
SR20BzZ 188 100 40 200
SR30Bz 260 160 80 300
SR44BZ 330 210 100 370
SRE0BZ | 450 300 120 | a80
Note The regenerative risistor causes power loss when the motor i1s

decelerated, but 1s negligible if the motor 1s not started and stopped
frequently .
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8. DIMENSIONS in mm (inches)

8.1 SERVOMOTOR: M SERIES

———— = -—

Drawing 1 MOTOR L R LR
CONNECTOR ;.ELT_%_ — Lo (070918, 28 _ 12/ 472
(Taper Shaft) Noe— B —_— LE et BIPBIE, 10310 408)
ABSOLUTE ENCODER Y. ™ ~— —— ! M10 P125 -
CONNECTOR "\ LG———LE: i! k0984 5Q19

=

|
3 3 ' — ¥k ,%@
x! 2, . @ > 2 v'©
Li—f— e J o
_ ' TAPER 1/10
Detail of Shaft Extension
. L -
Drawing 2 MOTOR _ LLLM_ A
R LT - -
(Straight Shaft) CONNECTOR e e — — —_—iC
ABSOLUTE ENCODER, -+ &l — LR _

1

—:I;T:E'

st §

* Only for USAMED-09MS2
Detail of Shaft Extension

KL,

4

[ R | N 2
. <

CONNECTOR . LG——re—LE e e
rrNCeee 1Al | Ty
. )

4LZ DIA

Drawing 3 +« USAMKD-60MS2 (6 0 kW)

MOTOR-SIDE RECEPTACLE 820 .
MS3102A32-17P 710 o
DETECTOR-SIDE RECEPTACLE - 60 i |
MS3102A20-29P . 587 P
COOLING FAN RECEPTACLE —a82 __ |
MS3102A145-6P N NG 1832

T ee I |

DIRECTION OF COOLING 2! 88 “@ : gl

WIND i : . : —1

11“1?:..

- "
FAN TERMINAL BOX 7 ha

COOLING FAN SINGLE PHASE 200V WITH -2;0— Detail of Shaft Extension
DETECTOR OF ABNORMAL ROTOR 44135

Approx Weight 75kg



8.1 SERVOMOTOR: M SERIES (Cont'd)

roobh | i | Flange Surf Shaft Extension | Aperox
AC Servomotor | Dwg i ' | i ange Surface aft Extension
TyeUSAMED No | b 1 Lt LM LR LT KB‘!KBZ- E KU | K27 s ] LC , LE LG . LH i LZ s [a: g o
286 | 228 | 182 124201 ! ' T ! 10
03MST 1 1 livase: aure | 765 g 4w 3| : | 22)
i [egte ot . | I, i * See Drawing 1
oemst | 1 | 3432851239 58 |“E1¥ 181 | 258 - 1121 93 ‘145 11 130 6 i 12 1165] 9 15
135C4) (1122'3’;i 9409: | 12283 7126: E'C‘.Sﬂi 1£429: : 3661 | (€709 (4:\'3]_'”1); (5138} [ ££235: 1 £0472: : (6496 : (0354: (33
424 | 366 | 308 2471339 . : ' V3w 40 | 21
09MS2® | 2 :5e05 as0m:: 2126 Lgraea3de’ | ! | (0866 fyc)' 1575 | (46)
355 | 276 | 218 - 171 | 237 [ i | 24
12MS2° + 2 |iagip|osee e, eTRiOX! | S ! 53)
ooMs2 | 2 | 4131334 12761 79 ! 58 | 229 | 295 ! oo . I R ! 32
16260 ('-31%3.(’3567) 3110 2283 | (9216 | 116:4)} \ 53 94 110 | 200 ‘180 32 : 18 i 230 |1 | 35 oo : 76 71
aoms2 | 2 4981419 " 361 314 {380 124 | | e laers | 7087: -:o'zatal o709 | 9055y 053 (1 375—::m) 292 [ 43
CI600); 16496) 0423] n2362 | s | w2 | ; ; | : | , ! (95)
i ! i i : I i : :
sams2 | o | 7251615 | 557 110 482 | 587 150 | | o | _ T 23y 1101 70
[ 128543)| 22212:* 2" 9293} |4331)| (18975: (23:10!| 5025 ! : | ; ! . | {t 654_aes) | 14337 | (164)
AC Servomolor Receptacle Type ! Mechanical Specification * Not provided with an eyebolt
ol Motor . Detector  Shaft |F",a"99 sd“"’fe' CFIanget D'al *+TIR Total Indicator Reading
Type USAMED Side | Side , Runout' ' Cramafie | CmSis Note 1 Absolute encoder is used as a detector
t . - 2 Vibration 15¢m or below
03MS1 : I 3 Plug and clamp are not attached for receptacle connection
———ms3102 A; ' i 4 Connector specifications
I
0BMS1 |1s-10p _ ; :
09MS2* fMS3102A | 002 004 004 Motor receptacle  Detector receptacle [A = Channel A oupk | K —
pp— 20-29P : (00008) | 00016) I (00016) B Cnannel Aoutput | Lt .
' C | Channe: B output | M1 -
MS3102A i i D ! Charnel Boutput | N —
20MS2 |50 00p - ; E Charel Zoups | P =
30MS2 i ! A! Phase U F | Channel Zoutput | R ! For reset
| , i : B . Phase V Glov S, Ovibattery)
44ms2 | MS3102A I C Phase W H_ +5VDC T | 3v(pazery)
32-17P i 004 - D ; Ground j
J | j Larou J | Frame ground —. —
soms2 | MS3102A:MS3102A (00016 ; !
32-17A [ 20-29P | I ;
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8.2 SERVOMOTOR: F SERIES

Drawing 1
(Taper Shaft)
. L
MOTOR i w__ - IR
CONNECTOR_i-LT LM |
1 KB2 ! LC
i | KB1
ABSOLUTE ENCODER ° r———
CONNECTOR : | LG—i+:
l . 039¢
8 oG : |
x] 4 ' : . 1 _
! s . (- R
; i M =F = 33:@
i .-:!.9: \ 1
p e\
= TAPER 1/10
Detail of Shaft Extension
Drawing 2
(Taper Shaft)
L L
MOTOR | LL LR
CONNECTOR LT LM :
. KB2 ) LC , LR
ABSOLUTE ENCODER | X +——for—! ; (0709)18 2811 102 izl0 4721
CONNECTOR ' ' LG—+—LE I LE—ig+8 9319 1 103(0 406
= i ! MIOP126 o oo
o Y. \ ~t+=
23 TRRA
[ . - >
1]
4-LZ DIA
Detail of Shaft Extension
Drawing 3
(Straight Shaft)
L
MOTOR ! L (K]
CONNECTOR, _LT_ _ LM

ABSOLUTE ENCODEH\; : LR
CONNECTOR A LE! 8 =
- . 0319
O N}_ Q_.
- : d
x| :
L =
* Only for USAFED-13FS2

Detail of Shaft Extension
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8.2 SERVOMOTOR:

F SERIES (Cont'd)

T T T T N -
ACServomotor| Dwg | : : | | ] I I Flange Surface [ Shaft Extension I Approx
TmUSAFEDINO L !LL|LM|LR5LT!!KB1|KBZ= IE!KL1.KL21LA. c LET LG H,1Z S iQ!kga(sib)

: H T f I i : : T

: 234|197I137| 172 i ! | : 5
02FS1 1 | e i a5 | ; ‘ .

QN3 i 7756 i 5§30 ! 37 I 60 | 89 5 /172 \ | 76 | 87 i I ! 7 | 1 2_ 66 See Drawing 1 (11

: 280 | 243 ' 183 |.,.457=z 2321 354 o1 | | 2922 ; 34251 13 : : 0216 T 4728 326 gl 55
O3FS1 | 1 fuygee, wsem joose” | M S R | a2

i I i I ' ) . | [ X | | f ! '

2861228 - 182! 1241201 ¢ : : !
05FS1 | 2 -:'1293'-I 89761 | '7?63. i 4882 | 179113:., . i | ' | | | ! (22)

! ; | ! .1‘};31. : : - | i : E ' : See Drawing 2
09FS1 | 2 343'285|239! 58 ~'¢ 1812581 F112 93 "145 130, 6 , 12 *165 9 |

| : (12201 194081 ; 2283 . | 7126 |£9157;, ;408 | 53%'?i:57-"° (6321 2. 33)| 1 | 0236 | 15472, €435 | 0350 | (331

“047 ;339 !

i 424 ° 366 ; 308 : ! : -
13FS2* | 3 :16593|'144.,9| 2% |onacaws | | | i L Py )| 575 (a6
T : I ] [ : j | T i :
355276 . 218 171 | 237 : : . - . ; ! | 24
20FS2* | 3 |qzgrs. nopee| €588 . DIARY1% by i P : L G
: 158 | ! Lo ! [
s0Fs2 | 3 | 4133341276 79 renn 229|295 137 11101200 1180132 | 18 230 135, 3 " 76 . 32
i 6260 1131501 510868, 313 | | 915 1614 1oy i-:sset:z a3 - T84 lagern T 1* | Q53%  (: 57873 | 902" (71
! el we! ! o _ P
498 | 419 : 361 | "3141380" i i P! I a3
44FS2 3 Jggesl ge 421y 12282 | 12125 ; b oo 195
AC Receptacle Type ! Mechanical Specifications 4 Connector specifications
Seryromotor Motor ! Detector ! Shaft | Flange Surface Flange Dia Motor receptacle
ype Sid I . Perpendicular j Concentric
USAFED- 'de Sde  Runout’ " ioghattt | to Shaft’ A TPhase U
| ! T B Phase V
02FS1 MS3102A \ | C [Phase W
14S-2P : | . D Frame ground
03FS1 | | : !
i ' ! . Detector receptacle
05FS1 , ; i !
i !
A | Channe! A outout | K| -
MS3102A , : -
9FS2 i | =
o2 | W0 wsooen | o | oo ow 8| e
B i i : ) ! ; —
arsa | 2020 | ©0008) | ©001®) . (©0016 51 Chand B outa [N | =
. . : f E | Channel Z output | P ! —
20FS2* ; : i ’ F [Channel Z output | R [For reset
i - | G0V S |0V(battery)
MS3102A H H l +5vVDC T [3V(battery)
2 | ! 1
30FS 22-22P | J Frameground | —- —
44FS2 ! |

* Not provided with an eyebolt
+TIR Total Indicater Reading

Note

15¢m or below

1 Absolute encoder Is used as a detector
2 Vibration

3 Plug and clamp are not attached for receptacle connection
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8.3 SERVOMOTOR: S SERIES

Drawing 1

3 MOTOR LEADS. 1 FRAME GROUND
OF 500 (19685 LENGTH. AWG 16
CONDUCTOR DIAMETER #1 53 (0 060}
FINISH DIAMETER $235 (1457)

2235 (8799)

(Straight Shaft)

~——iL[GSone[ A ]

225
o886 [ L

Lt

LR

ENCODER LEAD OF

et
LE

500 (19685 LENGTH, |

ke

$832/(3276)
$792[(3118)

AWG 26 x 12 CORE,

$8 | L
03i51_|

et —

ABSOLUTE
ENCODER

Drawing 2
(Straight Shaft) L

64(2 5201

4-LZ DIA

25(0 984)

155(6 102)

]

ELTY
| 0ooie (4l

i
-—

002
i ooe A

87(3 425)

A

-l
.
T

63(2480),

7401

#9513
$77(3031)

-

AESOLU™E E\NCODER
TYPE UTMA- B15AS

Drawing 3
(Taper Shaft)

26(0984)

-
5
b — Yy

155(6 102)

Il

3(2 4801

&
&2

87(3 425)

$95(3 740
$77(3031)

A

- ]

ABSOLUTE DETECTOR
TYPE UTMAH B:5AS
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8.3 SERVOMOTOR: S SERIES (Cont'd)

Flange Surface | Receptacle Type [ Approx
AC Servomotor | Dwg ;
Typousasem- | No | = [ FH [ M| LR LT | KB KL LT e e TLe[ e[t [z ! Motor Tbetector) O
ozasz | 1 120111717 63 [ 30 [ 83 [725] a1 [ 80 | 503w [65 ! 3 | 6 | 90 | 5 _ 15
(7913) | 6732} {32675 (1 181) {32675 2854) | (1614) [ (B150) | (1969 _F 0 ee) | 2559 0118) | 0236 | 35¢3: * (G 197: (331
208 | 178 | 114 79 | 32
03As2 | 2 4 g .
(8150 | (7008) | 4 488; 30 _ 3110 145 90 70_‘10:)053 80 8 105 6 7 MS3102A (7 05)
05AS2 0 230 | 200 | 136 1181) 101 (5708) | (3543} (2756—000118) (3150 3 0315) | (4134: (023&.18-10}3 38
(9055 ; (7874; | (5354 3976) 0118 | J (837
osAs2 | 3 | 274|216 | 152 115 | 170 | 130 120 10 | 155 | | MS3102A| 63
(10787 504 | 5984 | o @s2n | 6693 [ 6118  qq03, | @720 0psl €n g | 20-20P | (1389)
15as1 | 3 |3255|2675:2035 @283 o4 (1665 177 | 145 | (433083 [ 130 12 | 165 | 9% | Ms3102a [T 115
(12815 (10532)] ©912) 25200 | (6555 | 6969 | (5708) 61| o |0472 649 [ 20-4P (25 35)
soas1 | 3 | 374 [ 304 240 | 70 206 | 205 | 200 | 1143 % | 180 | 9%} 18 | 230 [ 135 245
{14 724)} (11 969)| (9449) | (2756 8110) | (871) | (7874) ( 45_85(:.:57) (7087 0708 | (9055) (0531)i (5401
AC Servomotor | Dwg Shaft Extension
TypeUSASEM-| No | LW | @ | @k | @A | X s v P | u wiT
| 8.
! -0009 !
02As2 ) 1 (0315_Sgeess) | |
o3as2 |2 | - i - | =] = | = 0 - - - U -
( 144 |
0551_
05AS2 | 2 000ce3
16 43—31
08AS2 | 3 )
18 | 28 | 25 | 12 [103] ©63® | oy | Mo [01685u)| 5 | 5
0709 | (1102 | 0984) | 0472) | ©406) wen| P125 58.0. |01968)] 01968
15AS1 | 3 19 0
(0 748) (022833050
30AS1 3|20 |36 | 32|14 |125 22 24 | M12 66.9, 6 6
0788 | (1417 | (1259 | (0551) | (0492) | (0 866) 0945) | P125 (02598_33039) 02362; | (02362
Note

1 Drawout construction of Type USASEM-02AE20B 1s waterproof gland method
For details, request another dimensions to your Yaskawa representative

Vibration

LN

15 um or below

- Motor receptacle

Phase U

Phase V

Phase W

O[O >

Ground

Absolute encoder 1s used as a detector

Plug and clamp are not attached for receptacle connection
Connector specifications

« Detector receptacle

Channel A output

Channel A output

Channe! B output

Channel B output

Channel Z output

Channel 2 output

For reset

v

0V(battery)

+5vDC

| I|(®|mmiolo|m| >

Frame ground

| | =l > 0| 2| Z| | X

3v(battery)
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8.4 Servopack

(1) Types CACR-SRO3BZ to -SR15BZ

2-7 (028) DIA
100 (394)

MTG HOLES
e

N
i old
=

= #;—'

GE:)

——

1
1
| .
. f | |
i z 1 o
Lal R ] Lo a|
- ~ &
9 ai ™ = - ! W o~
i Src. @ fel 0SS
",'_’l o T i E o T BT
-8 ! <. Y = 1
Qi . [ Pl @ @
& I -3
a | .
C i o
!
i
= . il -
! N i s
|25- 100 394)_j25] € ! 88
[0% 150 (591) 0 | 120473
160 MAX 180 MAX
[CE) o (7 09)

APPROX MASS 55kg (13 ib)

(2) Types CACR-SR20BZ to -SR30BZ

2-7 (028) DIA
MTG HOLES

100 394) e FAN =
I &3
/ i
l—. Wi
| .
! !
i
& i'—[ .
iA: g: 5 . : =I ,
d 1§82 ‘4 P - &
p Y 1 [ =
Sc@ le | > T
ool ¥ to | Yo
=8 P oLse
§' . (R : ne
| | I__I_,. | i l !
CN2  CN1 by B
! wls 1y '
- — ; _&#ﬁ_;w L7
1 1 ; l T [
S lL ) | g: | 1 : : l :
XTERNAL | ve P
T [
C M Lo

120473 -
! 180 MAX

(709)

APPROX MASS 95kg (21 Ib)

(3) Types CACR-SR44BZ

2-7 (028) DIA
MTG HOLES

100 (394) . FAN 5
_— o1& 8 AR 03
: el e - i e
+ I it J
4 1 : o
r 1 .
2 I = [
| H
.
| co
| ! <
N ! IR
g 94 @i H &=
° o ol ai
- 8 T: H
. | ﬂl Q:
o 7| 0
2 li "i |
gone ov_j ot )] oJ |
/ ; !ﬁ- Do
{ j | :
N L ||
1 TERMINAL BLOCK i .
000000 i PY i
RSTrLY,Y,UVW : l )
| LYY YY) ! ' |
i ! | wld :1 'S
,;25| 100 394) [25]| & © i |°‘ P
0% 150 (501) 0% , 120473 |
i 160MAX i 260 MAX
63) _ (1024)
APPROX MASS 11 kg (25 Ib)
(4) Type CACR-SR60BZ
2-7 MTG HOLE
125492~/ (008-3028)
0, 8 AIR
/ 22 1
TIYPENP | & . _
» 1 J o o
' ) 4+ E
a
i
L]
i
1]
z H
o H
e ! |
o 1t i
e8I T ,=
b3 et I !
EXTERNAL] &| o H
CN1 TERMINAL} ©| @; !
1MCCB \:GP) © i ! ¥
= I
! ) -d L !
oy | | | et
o;???????;%‘?? | prebe-
PP0RAERRR® ;
o' 1 -
| My ; I
! 'EXTEHNAL ~
I TE“"""Lmz"n*" o l 179 (7 05)
2751 %P 125(492) N g SERCAIL -
(108) 180 (7 09) i 209 (8 23)
MAX 190 (7 48 MAX 285(1122)
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9. TEST RUN

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

9.1 CHECK ITEMS BEFORE TEST RUN
9 1 1 AC Servomotor

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

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

« Bolts and nuts are not loose.

. For motors with oil seals, the seals are not
damaged and o1l 1s properly lubricated.

9 1 2 Servopack

« Setting switches are correctly set to satisfy the
specifications for the applicable servomotor.

* Connection and wiring leads are firmly connect-
ed to terminals or inserted into the connectors.

+ The power supply 1s turned off if servo alarm
outputs.

+10¢o

+ Voltage supplied to Servopack 1s 200 to 230V 7{3%.

(If a voltage line other than 200V 1s used, the
voltage should be dropped to 200V through a
power transformer.)

+ The speed reference should be 0V (speed ref-
erence circuit 1s short-circuited.)

9.2 TEST RUN PROCEDURES

9 2 1 Preparation of Operation

During test run, loads should not be appled to
the servomotor. If 1t 1s necessary to start with
the driven machine connected to the motor, con-
firm that the driven system has been ready for
emergency stop at any tiume.

(1) Power ON

« After checking items in Par. 9.1, turn on the
power supply. When the power on sequence 1s
correct, according to Par. 6.1, the power 1s
turned on by pressing the POWER pushbutton
for approximately 1 second.

+ When the power 1s correctly supplied, the

following green [LED|s light: [P] and [MP] .

- When a Servo ON signal 1s input (contact 1s on),
the power circuit in the Servopack operates
and the motor i1s ready to run.

9 2 2 Operation

The operation 1s possible only while Servo ON
signal is on.

+ Increase the speed reference voltage gradually
from 0 V, then the motor will rotate at a
speed proportional to the reference voltage.

+ When the reference voltage is positive, the
motor rotates forward (counterclockwise viewed
from 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 run.

* Unusual vibration
* Abnormal noise

* Excessive temperature rise

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

9 2 4 Setup of Absolute Encoder

With the absolute encoder providing to the machine,
the machine original point, that is, standard posi~
tion must be set to absolute encoder. This oper-

ation is called setup. For setup methods, refer
to Par. 6.4.3(8).
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10. ADJUSTMENT
10.1 SETTINGS AT THE TIME OF DELIVERY

The Servopack has been factory-adjusted as

follows:

(1) M series

Table 10 1

Standard Adjustment and Setting Specifications

Applicable Servomotor

Servopack Adjustment

Servopack Rated Speed S C

Type CACR- g at ! pee: tarting Current | Output Pulse
Type USAMED Current* A Setting Setting* A Setting
SR0O3BZ1SM 03MS1 30 ! 73
SRO7BZ1SM 06MST 58 | 139
SR10BZ1SM o9mMS2 76 166
SR15BZ1SM 12MS2 17 1000 r/min 280
at rated
speed 6000 P/R
SR20BZ1SM 20MS2 188 reference 420
SR30BZ1SM 30MS2 260 565
|
SR44BZ1SM 44MS2 330 | 700
' ; i
SR60BZ1SM 60MS2 950 | | 806 :
i
*Effective value
Table 10 2 Standard Factory-adjusted Switch Positions
SWi1 SW2 Sw3 ! Sw4
Servopack Type CACR-— Motor Type Output Pulse Speed Loop Motor Characteristics,
Setting Condition Setting Servopack Function Setting
6000 P/R

SRO3BZ1SM
to
SR44BZ1SM

12345678

12345678t

000 O
O O O OXH

t Spare short-circuit pin

Table 10 3 Standard Factory-adjusted Potentiometers

Auxihary Input Auxihiary Input Zero Drift Max Current Loop Gain
Servopack Setting Fine Setting Setting Setting Setting

Type CACR-
VR1 VR4 VR3 VRS VR6 [LOOP

SR03BZ1SM

SR0O7BZ1SM

SR10BZ1SM 10V at rated speed | 10/10

atr

SA15BZ15M For setting by 5/10 4/10 to 6/10 (For setting by 5/10

SR20BZ1SM the user the user

SR30BZ1SM

SR44BZ1SM

SR60BZ1SM

Note 2 The potentiometers other than listed in the Table above are pro-

1 In the Table above, . ./_ .shows approximate scale of potentiometer

[N
For example, HAd tndicates 7/10 scale
A

vided for the Servopack Do not tamper with these potentiometers
except for a special case as they have been preset at the factnry
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(2) F series

10.1 SETTING AT THE TIME OF DELIVERY (Cont'd)

Table 10 4 Standard Adjustment and Setting Specifications

Applicable Servomotor Servopack Adjustment

Servopack Type CACR- : [

P yp Type USAFED- Rated Speed Starting Current Output Pulse

. Currentt A Setting Setting* A | Setting

SRO3BZ1SF 02FS1, 03FS1 i 30 85

SRO5BZ1SF 05FS1 38 10

SR10BZ1SF 09FS1 62 170

1500 r/min at
SR15BZ1SF 13FS2 97 rated speed 276 6000 P/R
reference

SR20BZ1SF 20FS2 150 420

SR30BZ1SF 30FS2 200 _ 565

SR44BZ1SF 44FS2 300 ! - T170
* Effective value

Table 10 6 Standard Factory-adjusted Switch Positions
SW1 SW2 : Sw3 | Sw4
Servopack Type CACR- Output Pulse Speed Loop "~ Motor Characteristics,
Motor Type Setting Condition Setting i Servopack Funcion Setting
i
6000 P/R

SRO3BZ1SF
to
SR44BZ1SF

1

t.
2345678

Lo i .

*Spare short-circuit pin

Table 10 6 Standard Factory-adjusted Potentiometers

Auxiiary Input | Auxihary Input Zero Drift Max Current Loop Gain

Servopack Setting ; Fine Setting Setting Setting Setting
Type CACR-

e VR1 i VR4 VR3 [ZERO VRS VR6
SRO3BZ1SF .
SRO5BZ1SF :
SR10BZ1SF 10V at rated speed 10/10
SR15BZ1SF For setting by) 5/10 4/10 to 6/10 (For setting by 5/10
SR20BZ1SF the user the user)
SR30BZ1SF
SR44BZ1SF I
Note 2 The potentiometers other than listed in the Table above are pro-

1 In the Table above, . /.~ shows approximate scale of potentiometer

[
For example, I #f indicates 7/10 scale
A

vided for the Servopack Do not tamper with these potentiometers
except for a special case as they have been preset at the factory



(3) S series

Table 10 7 Standard Adjustment and Setting Specifications

Applicable Servomotor !

Servopack Adjustment

Servopack Type CACR- Rated Speed ! Starting Current : Output Puise
Type USASEM- Current* A Setting Setting* A | Setting
T
SR03BZ1S8S-Y41 02AS2 21 : 60
SRO3BZ1SS 03AS 30 85
SR0O5BZ1SS 05AS ; 42 3000 r/min at 110 )
rated speed | 6000 P/R
SR10BZ1SS 08AS 53 ) reference 156 :
i
|
SR15BZ1SS 15AS 104 : 280
SR30BZ1SS 30AS 199 56 5 J
* Effective value
Table 10 8 Standard Factory-adjusted Switch Positions
SW1 | SW2 [ Sw3 : Sw4
Servopack Type CACR- Output Pulse | Speed Loop | Motor Characteristics,
Motor Type Setting | Condition Setting | Servopack Function Setting

i | smi0Bz srisBz |

I ! i

: 6000 P/R ; '

SR03BZ1S8S-Y41

to

SR30BZ1SS

12345678

SR03BZ, SR05BZ |
SR30BZ ;

1234567

a“'

t Spare short-circuit pin

Table 10 9 Standard Factory-adjusted Switch Positions

Auxihary Input Auxiliary Input Zero Drift Max Current Loop Gain
Servopack Setting Fine Setting Setting Setting Setting
T CACR-
yee VR1 VR4 VR3 VR5 VvR6 [LOOP
SR03BZ1SS-Y41
SR0O3BZ1SS
SRO5BZ1SS 10 V at rated speed 10/10
For setting by 5/10 4/10 to 6/10 For setting by 5/10
SR10BZ1SS the user the user
SR15BZ1SS
SR30BZ1SS
Note 2 The potentiometers other than listed in the Table above are pro-

1 In the Table above, _ '/ shows approximate scale of potentiometer

N\ /7,
For example, indicates 7/10 scale
A

wvided for the Servopack Do not tamper with these potentiometers
except for a special case as they have been preset at the factory
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10.1 SETTING AT THE TIME OF DELIVERY (Cont'd)

(4) D series

Table 10 10 Standard Adjustment and Setting Specifications

Applicable Servomotor Serkopack Adjustment
Servopack Type CACR- Rated Speed Starting Current | Output Pulse
Type USADED- Current* A Setting Setting* A Setting
SR05BZ1SD 05ESH1 35 106
—_— 1
SR15BZ1SD 10ES2 79 | 252 -
2000r/minat ]
SR20BZ1SD 16ES2 126 rated speed . 407 6000 P/R
reference
SR30BZ1SD 22ES2 i 166 540 ;
i —
SR44BZ1SD 37ES2 | 233 ) 770
* Effective value
Table 10 11 Standard Factory-adjusted Switch Positions
Swi i SW2 Sw3 sSw4
Servopack Type CACR-— Motor Type : Output Pulse i Speed Loop Motor Characteristics,
Setting Condition Setting Servopack Funcion Setting
6000 P/R

SR05BZ1SD
to
SR44B215D

*Spare short-circuit pin

Table 10 12 Standard Factory-adjusted Potentiometers

Auxiliary Input Auxihary Input Zero Dnift Max Current Loop Gain
Servopack Setting Fine Setting Setting Setting Setting

Type CACR-

VR1 VR4 VR3 VR5 VR6 [LOOP
SRO5BZ1SD |
SR15821S0 10V at rated speed : 10710
SR20BZ1SD (For setting by) 5/10 | 4/10 to 6/10 ! For setting by) 5/10
SR30BZ1SD the user . the user
SR44BZ1SD i i |
Note 2 The potentiometers other than listed in the Table above are pro-

1 In the Table above, _ /. . snows approximate scale of potentiometer,
N/
For example indicates 7/10 scale

vided for the Servopack Do not tamper with these potentiometers
except for a special case as they have been preset at the factory
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10. 2 CHARACTERISTICS AT THE TIME
OF DELIVERY

The Servopack has been factory-adjusted as
follows:

(1) Speed reference input —servomotor speed
ratio (no load) (Fig. 10.1)

SPEED (r/min)

RATED
SPEED (+)

SPEED INPUT
(ACROSS 1CN- 2
and 1)

'
+6v

RATED
SPEED (-)

Fig 10 1
Servomotor Speed Ratio

Speed Reference Input—

(2) Speed Variation (Fig. 10.2)

Speed variation N, n:
AN 100% < 0 03%
Nr
An o
= = [/
N X100% = 00159
SPEED (r/min)
L ==y o

RATED |
SPEED/3000 ===t T - — —1 —<n _ MOTOR
MOTOR RATED CURRENT

CURRENT

Fig 10 2 Speed Variation

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

Ip: Start current set value in Tables 10.1,

10.4, 10.7. The overshoot (4Nov) and undershoot

(4Nep») when J. = Ju, are as shown 1in Table 10.13

(adjustment level preset at the factory).

INPUT ACROSS 1CN-1Z, B

6VDC
TIME
INPUT , RATED e
.‘ﬁf"" SPEED
I
SPEED ZNup TIME
N _
MOTOR TIME
CURRENT
(PHASE U)
Fig 10 3 Start—Stop Characteristics
Table 10 13 Overshoot and Undershoot
at Step Response
Type CACR- ANov/NrX100 ANup/NrX100
SR03BZ :
SR05BZ '
SR07BZ
SR10BZ i
_— 5% max 5% max
SR20BZ
SR30BZ
SR44BZ
‘SR60BZ i

10.3 READJUSTMENT

The Servopack has been adjusted at the factory to
obtain optimum characteristics, and readjustment
1s normally unnecessary. If adjustment 1s required
depending on the use, readjust the Servopack
referring to Table 10.14 (Do not tamper with
potentiometers. )
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10.4 ADJUSTMENT PROCEDURES

Fig. 10. 4 shows the arrangement of potentiometers,
and terminals for checking waveforms; Table 10.14
shows the specifications of the check pin (CH);
and Table10.15lists check terminals and functions.

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

821 i vouSHOvO ¢
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) =]
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=
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Gl

[Es%oc3e3)
03-“
® 3 =
()|

%
'?' [Ew4] [swi)(sw2] RESET
1 PUSHBUTTON
o o TROUBLE LED INDICATION
8 d| (7-SEGMENT)
VRO i IN .
N i P
g 8 |
VR11 ’a‘ @
VRi2\ol(@) | el
VR13 % =
) IE (@) | (oor]
°H A2 @ ZERO |
s5ffe
o vn74|§ CUR
1 VR4
B (TM] VR8
2CN 1N

Fig 10 4 (a) Arrangement of Potentiometers (VR), Check
Terminals, and Switches (SW) for
Servopack Type CACR-SRCA[}'1ZB REV B
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10. 4 ADJUSTMENT PROCEDURES (Cont'd)

Table 10 14 Potentiometer Adjustment

Potentiometer

VA1 [iN-8]

VR4

i VR3 [ZERO!

! VR5

Auxihary input adjustment

{ Auxiliary input fine

Funct i f
unctions ! adjustment . Zero drift adjustment Starting current adjustment
To be adjusted only when  To fine adjust the To adjust so that the i Turmning VR5 CCW de-
the rated reference voltage : adjusted value of VR1 : motor does not turn at " creases the starting current
(-2 to 110V) s other | : the speed reference . This has been adjusted to
How to than =6V Turn VR1 only ; voltage 0V Turning  full scale 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 |
_RAﬂn%TOR SPEED : Adjustable in uniis of 1/10 " MOTOR SPEED HoTATION
',' // _of VR1 setting ] ’/
t /* |ReFesence 4 / |
6V INPUT ’ | S
7o sV : o ~ REFERE
Characteristics R/ : " %/ REFERENCE
] i ,
RATING ' :
’  :(REVERSE
/ | ROTAT:ON}
= — = — CLOCKWISE (CW:
———cw
— — — COUNTERCLOCKWISE
1CCW: —— - —— CCW
Adjustment 0 O C | O
Potentiometer VR6 [LOOP VR2 VR9 ! VR10
Speed loop gain i ) e
Functions adjustment ! f/V gain adjustment {/V zero adjustment f/V balance adjustment
How to To increase gamn, turn Turning CW increases ; 17V circutt offset | f7V crcuit —output
VR6 CW _feedback voltage ; adjustment | voltage balance
Adjust : . i adjustment
i
Turn VR6 CCW to ' Turning CW decreases : If 1/V balance adjustment
prevent hunung | motor speed i 15 not corre(r:]t. motor does
i . . not run at the same speed
Characteristics “n both directions under
i the same absolute
| reference voltage
Adjustment @] - ¥ I x
: .
Potentiometer VR7 VR8 l — | —
Torque reference Max current adjustment : _ :
Functions adjustment : ! i
Adjust to rated current i Set max current depending’ ' )
How to Adjust at 3V on types and motor output : — i —
(Turn VRS CW to full scale) |
Turning CW Increases ’
Characteristics — max current — : —
Adjustment x i X — i —
Potentiometer VR11 VR12 VR13 VR21
Function Phase U current offset . Phase V current offset Phase W current offset  : Absolute encoder 5V

adjustment

i adjustment

adjustment

: voltage adjustment

How to Adjust

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

With only control power
turned on. adjust until
phase V current amplifier

: output voltage becomes
minimum

| With only control power
; turned on, adjust untit

! phase W current amplifier

. output voltage becomes
" mimimum

! Absolute encoder power
- voltage adjustment

It 1s set to 55V at the
factory

Incorrect adjustment increases torque ripple

Turning CW ncreases voltage ff

Characteristics wiring to absolute encoder is fong,
causing voltage drop, increase voltage
Adjustmet X X l > PaN
Adjustment Directions Mark &  Potentiometer should not be adjusted pt In sp i cases
Mark X Do not adjust

Mark &

Potentiometer should be adjusted in accordance with specifi-

cations and application
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Table 10 15 List of Check Terminals

Equipment Signal
g‘.yr‘r)mol Ngme Description
1 PA Phase A pulse is PA and PB are two-phase pulse with 90° phase difference PC occurs
input once for each motor rotation, in synchronization with PA
2 * PA Rﬁ;g;si ";’sutf]e St' Waveform at motor
P P forward rotation ' o, |
3 pB |Absolute| Phase B pulse 1s PA I i '
T™1 encoder | 'nput | PB._.,_" : ' E ]
input Reverse pulse of phase | i N
4 | *PB lsignals | g input i Po_| Lt i
i Phase C pulse ts :
5 PC : input .
, : . Reverse pulse of phase
i 6 *PC . Cis input
7 — Unused
i 8 5VP | Absolute encoder supply voltage +5V
0V of the absolute encoder power supply
™2 ovp (common terminal of signals)
1 IN-A : Monttors the speed reference input (connector 1ICN 2—3)
2 IN-B Monitors the speed reference auxihary input (connector 1CN @—13)
3 Vig Monitors the motor speed 4 0 VDC/=£1000 r/min (M, F, D series), £20 VDC—/:t1 000 r/min (S series)
4 T-Mon ; Monitors the motor toque - 30 VDC/100 %
T™M3]- 5 T-Ref : Torque reference =20 to ~30VDC/100 %
i 6 U-sin : Monttors phase U sin i « Frequency varies depending on
! ! wavefom ! VOLTAGE speed
! : - + f } { } ( -
: ; Vesin ! Monitors phase V sin . ov ;Amphlude varies depending on
_ _waveform i orque
i N 1
i 8 SG i Signal OV (for printed circuit board of REV B), (Blank for printed circuit board of REV C, REV E)
Pt ] [ Phase U current monitor | Type CACR-SR [ 03 [ 05} 07 ! 10 [15 | 20130 ] 44 ] 60
f 7 i Monitor Voltage i :
| 2 v Phase V current monitor (V/A) 041024 50 20 : 016) 008 004
3 - Unused
4 AU i Phase U current amptification I
T™M4 output monitor I 330 TO 35048
5 AV Phase V current ampltfication | -
output monitor ’ TRIANGLE +70TO 80V
. PULSE
: 4 —70TO-—8OV
6 AW Phase W current amplification :
output monitor :
Carrier frequency
7 0sc2 (tnangle pulse)
8 SG I Signal OV (for printed circuit board of REV B), (Blank for printed circuit board of REV C, REV E-)
Signal OV for each signal measurement of [TM3] and [TM4] (for printed circuit board of REV C, REV E)

Note 3 During measurement, do not short the ajacent two check terminals, as
1 The check terminals allow oscilloscope connection for measurement the connected elements may be destroyed by this
2 Measure waveforms of TM3]and [TM4lwith [TM3]-8 or [TM4]-8 (signal 4 check terminal 1s for use only by the manufacturer Do not make
0V) taken as the reference any measurement with it
[TM3)(OVP) are impedance-connected to [TM3]-8 and [TM4]-8 (signal
ov)
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10.4 ADJUSTMENT PROCEDURES (Cont'd)

INPUT (TM3-1)

ov
TORQUE REFERENCE 9V

(TM3-4)

MOTOR CURRENT
PHASE U (TM4-1)

PHASE V (TM4-2) oV

MOTOR SPEED

‘6V

oV

NI

ov
6V —

APPROX —45V

L

T \N—AN—Af— AN
A N—N—/ A\

Fig 10 5 Waveforms at the Respective (TM3-3) ov —4V X Nr/min/1000
M, F,D )
Check Terminals for Step r?:lspc:nszs; &4¥XDN£:§::;2)/1000 —2VxN$7m/1ooo
0 Loa =2V Nr/min/1000 (S series)
(S series)
10.5 SWITCH SETTING
The four switches( [SW1], [SW2], [SW3], [SW4])
have the following functions:
Table 10 16 Switch Setting and Function
Switch Name Function User Adjustment Remarks
Motor type setting
P |
Servopack function setting ossible . See Tables 102,105,108,10 11
Output pulse setting ' Possible . See Table 6 1
. See the figure below
Speed loop condition i As a normal rule, leave the setting as 1t
setting Possible was preset at the factory
| The optimized motor torque characteristics
SWa Motor characteristics and i Never change this and Servopack functions have already been
Servopack function setting ! setting at the factory
!
Note Function of [SW3l
1 Pi ime constant setting ( SW3] -1 to -6)
2 f/V filter setting ( SW3] -7)
€ l:::]-? Time Constant
—o—{3— 66Ma ons
@ Shorted 12ms
—0 00— —¢ 0033xF
0} @ u2 ® Open 01ms
©—9—0"0—9—3 ¢ o 6——{—4¢ 0334F
- b0 6———{—4 0224F 3 Mode switch setting ( [SW3]-8)
100k} 220k 220k W1
L S5 {4 0014F Sw3]-8 Mode Switch
L 4 00224F Shorted Not provided
Open Provided
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11. INSPECTION AND MAINTENANCE
11.1 AC SERVOMOTOR

The AC servomotor has no wearing parts(eg. Do not disassemble the motor. If disassembly
brushes), so simple daily inspection 1s sufficient, should become necessary, contact your Yaskawa
The inspection schedule for the motor is shown representative.

in Table 11.1.

Table 11 1 Inspection Schedule for Motors

Inspection Item Frequency Inspection Operation
Vibration Daily Feel manually
Noise Daily . Aurally
Exterior and As required Clean with dry cloth or compressed ar
Cleaning

"Make sure that it 1s more than 10MQ by meas-
Insulation

Yearly uring with a 500V megger after disconnecting

Resistance the motor from the controller
. If worn or damaged, replace after disconnect-
Oil Seal Every 5000 hours |\ "the motor from the driven machine
Total
Y
Inspection Every 20,000 hours Contact Yaskawa representative

11.2 Servopack

The Servopack 1s of contactless construction so
that no special maintenance 1s required. Remove
dust and tighten screws periodically.

11.3 BATTERY REPLACEMENT METHOD

The life of lithium battery (type BR-C) 1s approx-
imately 10 years. The battery for absolute encoder
(provided by user) 1s replaced as follows:

1¥ After Servopack power 1s turned on, SEN signal
remains at a high-level for 3 minutes minimum.
(The capacitor in encoder 1s charged.)

2. Replace the battery. (Servopack power may be
turned off or on.)

The encoder speed data are recorded the same
as prior to replacement.

*After this operation 1s performed, the encorder
will operate normally for four days maximum even
without a battery.
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12. TROUBLESHOOTING GUIDE

12.1 AC SERVOMOTOR

WARNING

Remedies n should be practiced
after turning off the power

Table 12 1 Troubleshooting Guide for AC Servomotor

Trouble

What to do

- Tighten connection

Loose connection

Motor does not :
K Wrong wiring Correct

start

Overload Reduce load or use a larger motor

inspect and correct wiring across motor terminals U, %
V.and W, and PG

Unstable operation

Wrong wiring

Excessive ambient Reduce below 40 °C

temperature _
Motor overheats Motor dirty Clean motor surface
o Overload__ o g-Reduce load or use a larger r;oto; -
B Motor loosely mounted Tighten foundation bolts
N Motor m|sahgr; ! Realign o
Unusual noise - (-Jc;uplm'g out of bal;n_ce;_ _ Balance COL;ph-ng - _

' Check alignment, loading of bearing, lubrication and

Noisy bearing contact Yaskawa representative

Vibration of driven machine i Contact the machine manufacturer

_62_



12.2 Servopack

12 2 1 LED Indication (7-segment) for Troubleshooting

Table 12 2 LED Indication for Troubleshooting

LED . Detection Lighting Condition Probable Cause Corrective Action
i Goes on when power Is supplied « Defective control circuit board | « Replace the Servopack
! to the control circuit (1t PWB) !
I - ;
i Goes on when power 1s supplied ! « Defective current feedback « Replace the Servopack
1 to the main circuit and servo power . circuit
; 18 turned on ' « Defective main circuit transistor
i « MCCB does not trip module :
IZ‘ : Over- Goes on when power Is supplied « Defective motor grounding . Replace the motor
! current to the main circuit and servo power « Defective main circuit transistor : « Replace the Servopack
i 1s turned on module i
» MCCB trips , '
Goes on when power 1s supphed to | « Defective main circurt transistor .« Replace the Servopack
the main circuit module |
! Goes on when the motor starts or « Incomplete (1 PWB) VRS * « Replace the Servopack
slows down adjustment
E Goes on when power Is supplied to |  Defective control circuit board i « Replace the Servopack
i Circutt the control circuit : (1 PWB) (MCCB 1s ON status )
1 olircul
i rotector Goes on when power Is supplied to : « Defective main circuit thyristor— » Replace the Servopack
il p the main circuit ' diode module
i tripped ;
* « MCCB trips « Replace the Servopack
H 1
|
Goes on when power 1s supplied to | « Defective control circuit board « Replace the Servopack
the control circuit (1 PWB) :
Regener- . :
@ ative Goes on approximate 05 to 1 second;, « Defective regenerative transistor . « Replace the Servopack
after power s supplied to the main |
trouble circut !
« Regenerative resistor |« Check and replace the regenerative
disconnection i resistor (Replace the Servopack )
Goes on when the motor starts or * Load inertia J_ (GD?) too large | « Check the inertia of the machine
g
Over- slows down with the value converted to the
Y motor shaft
| | voltage - :
i« Defective regenerative circuit . *Replace the Servopack
: |
When the reference is input, the « Motor connection error : « Correct the motor connection
o motor runs fast and [&] goes on « Absolute encoder connection error « Check and correct pulses In phases
@ ver- A and B with 2CN
speed « The reference input voitage too « Decrease the reference input
large voitage
Voltage Goes on when power Is supplied to | « Defective main circuit thyristor— « Replace the Servopack
drop the main circuit diode module
Goes on when power 1s supplied to | « Defective control circuit board « Replace the Servopack
the control circuit (1 PWB)
Goes on during operation « Operation with 105% to 130% or | « Check and correct the load
=] | overload « When power to the control circuit more of the rated load (may be overload)
b 1s turned off and then turned on
again, the operation starts
Goes on during operation « Fan has stopped i« Check the fan
« When power to the control circuit | (SR20, 30, 40, 60)
1s turned off and then turned on .
again, or goes on agamn « Temperature around the i »Decrease the temperature below
i When reset later, the operation Servopack exceeds 55°C 55°C (The heat sink may be
Heat starts overheated )
sink
overheat The motor rotates, but the torque is| « Motor circuit error connection, « Correct the connection
unavailabe When power to the such as UV, VW, W—U or
control circutt 1s turned off and single-phase connection
then turned on again, the operation
starts, but the torque 1s still uhavailable




12 2.1 LED indication (7-segment) for Troubleshooting (Cont'd)

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

LED Detection

Lighting Condition

Probable Cause

I Corrective Action

D | CPU error
|

A/D error

Goes on when power 1s supplied
to the control circuit

« Defective control circuit board
(1PWB)

: « Replace the Servopack

Goes on during operation

! « Faulty internal elements

: « Resume after reset operation

« Defective internal elements

’ Open

Goes on when power is supphed

"« Defective control circuit board

« Replace the Servopack

|
l « Replace the Servopack

to the control circuit - (1 PWB)
I | phase Goes on when power 1s supplied | » Poor connection to 3-phase « Check and correct the
i to the main circunt power supply connection
: Goes on when power 1s suppled  « Defective controt circuit board | « Replace the Servopack
| to the control circuit I (1 PWB) :
1 Overrun | the motor starts momentarily, then | «Motor connection error | « Correct the motor connection
hd prevention : |
: goes on « Absolute encoder connection "« Check and correct pulses in
. error . phases A and B with 2CN
! I
o Goes on when“p—ower 1s supplied « Defective control circuit board * Replace the Servopack
to the control circuit (1PWB)
Goes on approximately 1 second « Faulty absolute encoder * Drop the SEN signal, and then
Absolute after SEN signal is input » Faulty internal elements input the SEN signal again
7 ! control « Faulty absolute encoder * Reattemput the setup of
| error* « Battery not yet connected absolute encoder
* Absolute encoder connection « Correct the absolute encoder
error connection
« Defective absolute encoder * Replace the motor
Goes on when power I1s supplied « Defective control circuit board » Replace the Servopack
to the control circuit (1PWB)
Goes on frequently during operati » Defective encoder connection » Check and correct pulses In
IE Positioning| operation error phases A, B and C with 2CN
: error « Faulty internal PG pulse counter | « Drop the SEN signal, and then
 input the SEN signal again
« Consider countermeasure for
possible noise interference

*Alarm of absolute control error 1s res?t by dropping SEN signal

Reset button need not be depressed

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 I

What to do

MCCB trips immediately after Power
On and Servo On

« Main circuit winng (such as the ground
of motor)

« Correct the wiring

The reference i1s input, but the motor

does not run

« Voltage across ®, €, and @
« LED [P] and [MP] on

i » Check the AC power supply circuit

» Trouble LED off

 If LEDs are on, check the cause

» Speed reference voltage

« LED [IN] on

* P-CON, N-OT, P-ON, S-ON signals

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




12 2 3 Examples of Troubleshooting for Incomplete Adjustment

Table 12 4 Examples of Troubleshooting for Incomplete Adjustment

Trouble

Cause : What to do

Motor rotates even if the speed refer-
ence volitage 1Is 0V

Incomplete ZERO potentiometer adjust- | Adjust VR3 [ZERQ] correctly
ment

Speed loop gain too high i Turn VR6 [LOOP| CCW to decrease the

Motor vibrates or vibration frequency 1s
too high. approx 200 to 300 Hz * Excessively long lead of Servopack | speed loop gain
(When vibration frequency equals input circuit i « Decrease length of lead
commercial frequency ) * Noise interference due to bundling of < Separate input circuit line from power
signal line and power line ~line or connect input circuit to low
I impedance less than several 100
i ohms
Motor speed overshoot s too large at » Speed loop gain too high | e Turn CCW to decrease the

starting or stopping

speed toop gain
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