AC SERVO DRIVES

ALL DIGITAL/FOR SPEED CONTROL

SERVOMOTOR TYPES USAMED, USAFED, USAGED,
USASEM, USADED (With Absolute Encoder)

YASKAWA






YASKAWA all-digital AC Servo Drives provide mechatronics drives for the
most advanced FA and FMS including robots and machine tools. These drives
are the result of the most advanced servo drive manufacturing technology
available anywhere in the world.

For your mechatronics systems, take advantage of the flexible combi-
nation of our AC SERVOMOTOR and SERVCPACK to achieve quick
response and smooth, powerful operation even at low-speed range.

FEATURES

Compact design and simple wiring

Stable operation with all digital control
(Stable adjustment with parameter)

Versatile Functions (torque control, soft start, etc)
High reliability
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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
Insulation: Class F

Isolation Voltage: 1500 VAC, one minute

Insulation Resistance: 500 VDC, 10MQ
or more

Enclosure: Totally-enclosed, self-cooled

(Equivalent to IP-65 exclusive shaft opening)

Ambient Temperature: 0 to +40°C

Table 1.1 Ratings and Specifications of M Series AC SERVOMOTORS

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

Vibration:

15um or below

Finish in Munsell Notation:

Excitation:

Mounting: Flange mounted
Drive Method: Direct drive

N1.5
Permanent magnet

Motor Type USAMED. | o3p: ;1 | 06811 | 09B7i2 | 12B22 | 20Bii2 | 30B( 2 | 44Bii2 | USAMKD
Item -60B:i2
kW 0.3 0.6 0.9 1.2 2.0 3.0 4.4 6.0
Rated Output* (HP) (0.4) (0.8) (1.2) (1.6) 2.7 (4.0) (5.9) (8.0)
Rated Torque® N-m 2.84 5.68 8.63 11.5 19.1 28.4 41.9 57.2
orque (Ib-in) (25) (50) (76) (102) | (169 | @52 | 372 | 507
Conti Max T . N-m 2.94 5.88 8.82 11.8 21.6 32.3 46.1 62.9
ontinueus Max Torque (lb-in) (26) (52) (78) (104) (191) (286) {408) (557)
Instant Peak T . Nm 7.17 14.1 19.3 28.0 44.0 63.7 91.1 106
nstantaneous Feak 1orque (Ib-in) (63) (125) | (171) | (248) | (390) | (564) | (807) | (938)
Rated Current* A 3.0 5.8 7.6 11.7 18.8 26 33 45
Rated Speed* r/min 1000
Instantaneous Max Speed* r/min 2000 1500
T Constant N-m/A 1.01 1.04 1.21 1.02 1.07 1.16 1.33 1.33
orque Constan (Ib-in/A) (8.9) 9.2) | 107 | 9.0) 9.5 | (10.2) | (11.8) | (11.8)
. _paa kgemix 107 13.5 24.3 36.7 58.0 110 143 240 240
Moment of Inertia Im (=GD*4) 50 o w10y | 12.00 | @15 | 325 | G1.2) | 7.2 | (126.7) | 212.6) | (212.6)
Power Rate * KWis 6.0 13.3 20.3 22.7 33.2 57.0 74.0 138
Tnertia Time Constant ms 12.8 6.3 4.4 6.0 52 3.5 3.6 3.6
Inductive Time Constant ms 2.7 5.1 6.5 10.4 12.9 15.3 16.2 16.2
Insulation Class F

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

Shown are normal (TYP) values above.

1 1 The blank [} of motor type depends on class of detectors.

Standard: S (8192 pulses/rev)
Scmi-Standard: W (1024 pulses/rev)

Absolute encoder is used as a detector.

Note: The power supply units for brake:

« Input 100 VAC, Output 90 VDC: Type OPR 109
e Input 200 VAC, Output 9¢ VDC: Type OPR 109

For details, see Par, 10.3 (2).

F
A



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

1.2.1 Ratings

Time Rating: Continuous

Insulation:

Enclosure:

Class F
Isolation Voltage:
Insulation Resistance:

1500 VAC, one minute
500 VvDC, 10MQ

or more

Totally-enclosed, self-cooled

(Equivalent to IP-65 exclusive shaft opening)

Ambient Temperature:

0t +40°C

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

Vibration:

15pm or below

Firnish in Munsell Notation:

Excitat

ion:

Mounting: Flange mounted
Drive Method: Direct drive

Table 1.2 Ratings and Specifications of F Series AC SERVOMOTORS

N1.5
Permanent magnet

lem Motor Type USAFED- | go; o1 | 03cii1 | 0s€i1 | 09Cit | 13CL1 | 200732 | 300752 | 44€532
kW Q.15 0.3 0.45 0.85 1.3 1.8 2.9 4.4
Rated Output* (HP) 0.2) 0.4) (0.6 (.0 (1.7 2.4 (3.9) (5.9)
N-m (.98 1.96 2.84 5.39 8.34 11.5 18.6 28.4
. *
Rated Torque {1b-in) 8.7 )] (25) (48) {74) (102) (163) (252)
Conti Max T * N-m 1.08 2.16 2.94 5.88 8.83 it.8 226 373
ontinuous Max TForque (Ib-in) (10) (19) 26) (32) (78) (104 (200) (330)
Instantaneous Peak Torque* N-m 2.91 5.83 8.92 15.2 24.7 34.0 54.1 76.2
- : 4 {Ib-in) (26) (52) (1.9 (135) 219 | (301 (479) (675)
Rated Current* A 3.0 3.0 3.8 6.2 9.7 15 20 30
Rated Speed* rimin 1500
Instantaneous Max Speed* r/min 2500
Toraue Constant N-m/A 0.36 0.72 0.80 0.92 .92 0.82 0.98 1.02
q (Ib-infA) (3.2} 6.3) (7.1) (8.2) (8.2) (7.3) (8.7 (9.0}
. _ ay kgemix 107 1.3 2.06 13.5 243 36.7 58 110 143
Moment of Tnertia M (=GD¥4) o o0 oo a2y | s | a2o { @15 | 325 | 61y | 072 | aen
Power Rate * kW/s 7.4 18.3 6.0 12 18.9 227 3l.5 57.0
Inertia Time Constant ms 3.9 25 10.9 6.0 4.4 59 5.2 3.7
Inductive Time Constant ms 3.4 4.3 3.2 5.2 6.1 10.4 13.0 15.2
Insulation Class F

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

Shown are normal (TYP) values above.

t : The blank "} of motor type depends on class of detectors.

S (8192 pulses/rev)
Semi-Standard: W (1024 puises/rev)

Standard:

Absolute encoder is used as a detector.

Notc:

The power supply units for brake:

® Input 100 VAC. Output 90 VDC:
* [nput 200 VAC, Output 90 VDC:

For details. sec Par. 10.3 (2).

Type OPR 109 F
Type OPR 109 A



1.2.2 Torque-Speed Characteristics
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1.3 RATINGS AND SPECIFICATIONS OF G SERIES AC SERVOMOTORS
1.3.1 Ratings

Time Rating: Continuous Ambient Humidity: 20% to 80%

Insulation: Class F (non-condensing)

Isolation Voltage: 1500 VAC, one minute Vibration: 15zm or below

Insulation Resistance: 500 VDC, 10MQ Finish in Munsell Notation: N1.5
or more Excitation: Permanent magnet

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

(Equivalent to IP-65 exclusive shaft opening) Drive Method: Direct drive

Ambient Temperature: 0 to +40°C

Table 1.3 Ratings and Specifications of G Series AC SERVOMOTORS

Hem Motor Type USAGED. [ goa: i1 | 03ALI1 | 0SAZIN | 09ATH! | 13A751 | 20A732 | 30A1 12 | 44ai 2
Rated Qutput* :(I}lh;) (%.125) (8.?31) 3)'.465) ?1'.815; (}:% (é:i) é:g) (g'.g)
b an e e e e e
Contos o Tores | GRS | e [ em | e e |
msamons ol o N8| 30| | S | e | B | 2 | e | o2
Rated Current* A l 3.0 3.0 3.8 7.6 1.7 19 26 33
Rated Speed* r/min 1500

Instantancous Max Speed* r/min 3000

|68 [an [ en [ oh [ an | o8 om s
Moment of Inertia Ju (=GD4) (08 % 01| 19 | &% | (135, ers | gz | oo | @1 | asen
Power Rate * kW/s 7.4 18.3 6.0 12 18.9 227 36.5 57.0
Inertia Time Constant ms ) 4.5 2.5 10.9 6.1 4.3 5.8 5.2 3.4
Inductive Time Constant ms 3.4 4.3 3.2 5.2 6.7 10.6 13.2 15.9
Insulation Class F

%: Values when SERVOMOTOR is combined with SERVOPACK and the armature winding temperature is 20°C.
Shown are normal (TYP) values above.
t : The blank L.} of motor type depends on class of detectors.,
Standard: S (8192 pulses/rev)
Semi-Standard: W (1024 pulses/rev)
Absolute encoder is used as a detector.

Note: The power supply units for brake:

e Input 100 YAC, Output 90 VDC:  Type QPR 109 F
* Input 200 VAC, Cutput 90 VDC: Type GPR 109 A

For details, see Par. 10.3 (2).



1.3.2 Torque-Speed Characteristics

* TYPE USAGED-02A

* TYPE USAGED-13A

3000% G e wwe 3000 -
r i E)R ki ) %\
¢ :
= 2000 -+
SPEED ] SPEED :
{r/min) B ?g‘ (r/rmin) B |
1000 g 1000 i
9 & :'_ £
To 20 30 (Nem) OL R
5 w'o 2b 3'0 (Ib+in) o 100 200 300 {Iben)
RMS TORQUE RMS TORQUE
* TYPE USAGED-03A * TYPE USAGED-20A
3000 b
™ %
SPEED : SPEED :
{rirmin ) B fe; {rfrnin)
1000 ki ‘
b ¢
¢
i :
- 0
0 o 4 oI 60 . Nem) _ I? 20l 30 (N-m)
0 20 a0 60 (Iban) 0 100 200 300 (ibn)
AMS TORQUE AMS TORQUE
* TYPE USAGED-05A * TYPE USAGED-30A
300 fopmyrmree 3000 -
\‘W\\ N
> ,
o 7 speEp ° ‘
SPEED d
{rirmin) B g (rfrrur) B
1000 3 1090
s ;
. by . :
© 30 6.0 90 e O. 20040 80 um
¢ 3Jo éo a0 (ib-n) o 200 400 600 {lb-in)
RMS TORQUE RMS TORGQUE
¢ TYPE USAGED-0%A * TYPE USAGED-44A
3000} TN 3000 ~
2000 - 2000
SPEED i SPEED :
{rfmin} & (rfrir) A B
1000 j 1000 M
7 ;
[ %
- o
01 0 15 (Nerm) L’ | e
1 1 i 1
o 50 100 150 (lb'n) 0 250 5C0 750 (Ib-in)
RMS TORQUE RMS TORQUE

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



1.4 RATINGS AND SPECIFICATIONS OF S SERIES AC SERVOMOTORS

1.4.1 Ratings

Time Rating: Continuous

Insulation;

Isolation Voltage:
Insulation Resistance:

Enclosure:

Class B (Types USASEM-02A:i2
-03A712, -05A732)
Class F (Types USASEM-08A (i1,
-15A011, -30A01)
1500 VAC, one minute

500 VDC, 10MQ

or more

Totally-enclosed, self-cooled

(Equivalent to IP-44 exclusive shaft opening)

b4

Ambient Temperature: 0 to +40°C

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

Vibration: 15um or below

Finish in Munsell Notation: NI1.5
Excitation: Permanent magnet
Mounting: Flange mounted

Drive Method: Direct drive

Table 1.4 Ratings and Specifications of S Series AC SERVOMOTORS

Hem Motor Type USASEM_ | i1 | o3a72 | o0sai2 | 08AT7L 15ALIT | 30A11
kw 0.15 .31 0.46 0.77 1.54 3.08
Rated Output® (HP) (0.2) {0.4) 0.6) (1.0) @2.1) 4.1y
N-m 0.49 0.98 1.47 2.45 4.90 9.80
*
Rated Torgue (Ib-in) (4.3) 8.7 (13) (22) (43) (87)
. N:m 0.57 1.18 i.67 3.33 6.17 12.2
Continuous Max Torque* (b-in) (5.0) (10) (15) (30) (53) (108)
N.m 1.47 2.94 4.02 7.35 13.7 29.0
Instantaneous Peak Torque* (Ib-in) (13) (26) (36) (65) (122) 257)
Rated Current* A 2.1 3.0 4.2 53 10.4 19.9
Rated Speed* r/min 3000
Instantaneous Max Speed* r/min 4000
N-m/A .25 0.35 0.37 0.51 (.50 0.52
Torque Constant (Ib-in/A) (2.19) (3.10) (3.25) (4.49) (4.43) (4.64)
, _ kgm*x 10+ 0.13 0.51 0.75 2.85 33 5.74
Moment of Inertia Ju (=GDM) 150 o 10| @.11) (0.45) (0.67) (2.53) (2.88) (5.09)
Power Rate * kW/s 18.5 18.9 28.9 21 74 167
Inertia Time Constant ms 1.8 2.2 1.8 1.9 0.7 0.4
Inductive Time Constant ms 1.5 2.7 3.1 6.2 13 26
Insulation Class B Class F

* Values when SERVOMOTOR is combined with SERVOPACK and the armature winding temperature is 100°C.
Shown are normal (TYP) values above.
Values when SERVOMOTOR is combined with SERVOPACK and the armature winding temperature is 20°C.
Shown are normal (TYP) values above.

t The blank {: of motor type depends on class of detectors,

Standard:

S (8192 pulses/rev)

Semi-Standard: W (1024 pulses/rev)
Absolute encoder is used as a detector.

Note: The power supply units for brake:

® Input 100 VAC, Qutput 90 ¥DC: Type OPR 109 F (DP8401002-2)
* Input 200 VAC, Cutput 90 VDC: Type OPR 109 A (DP8401002-1)

For details, see Par.10.3 (2)
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1.4.2 Torque-Speed Characteristics

e TYPE USASEM-02A e TYPE USASEM-08A
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1.5 RATINGS AND SPECIFICATIONS OF D SERIES AC SERVOMOTORS

1.5.1 Rat

ings

Time Rating: Continuous

Insulation

: Class F

Isolation Voltage:

1500 VAC, one minute
insulation Resistance:

500 VDC, 10MQ

Oor more

Enclosure: Totally-enclosed, self-cooled
(Equivalent to IP-65 exclusive shaft opening)

Ambient Temperature:

0 to +40°C

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

Vibration:

Excitation:
Mounting:
Drive Method; Direct drive

15pum or below
Finish in Munsell Notation:
Permanent magnet
Flange mounted

Table 1.5 Ratings and Specifications of D Series AC SERVOMOTORS

N1.5

Holding Brake Provided.

tem Motor Type USADED. | 5g:73 10E: i3 ISE(13 2E7I3 3TEL i3
kw 0.5 1.0 1.5 2.2 3.7
Rated Output* (HP) (0.67) (1.3) 2.0) 2.9) (.0)
* N-m 2.35 4.80 7.16 10.5 17.7
-in ) )
Rated Torque (Ib-in) 21 (43) (63) 93 (156
. N-:m 3.43 6.37 8.82 13.7 21.6
Continucus Max Torque* (Ib-in) 0) (56) (7%) (122) (191)
N-m 8.24 16.9 251 36.8 61.8
Instantaneous Peak Torque* (lb-in) 73 (149) (222) (326) (547)
Rated Current* A 35 7.9 12.6 16.6 23.3
Rated Speed* r/min 2000
Instantaneous Max Speed* r/min 2500
N.-m/A (.83 0.69 0.64 0.71 0.82
Torque Constant (Ib-in/A) (7.38) 6.07) (5.64) (6.25) (7.29)
. _ kg’ x .10+ 21, 131 32, 247 62, 59t 83, 8of 148, 1451
Moment of Inertia Ju (=GD4} (i 10 | (182, 11.31) | (28.6, 21.51) | (54.7, 52.11) | (73.8, 7011 | (131, 128h)
27 7.3 8.2 13 21
Power Rate * kwls 4.4t 9.7t 8.61 147 22t
Inertia Time Constant ms 11181 5798T ggl‘r 660% f;
Inductive Time Constant ms 4.4 6.9 9.4 11 15
Insulation Class F
P Suppl vDC 90
Holding OWET SUPP'Y
Brake Static Function  N.m 8.82 21.56
Torque (Ib-in) (78) (19D
A M kg 17, 16t 19, 181 30, 27t 32, 29t 39, 367
pprox Mass {b) (37.5, 35.30) | (41.9,39.7) | (66.2, 59.5h (70.6, 641 (86.0, 79.4%)
* Values when SERVOMOTOR is combined with SERVOPACK and Brake power supply specifications: 2 types.
the armature winding temperature is 20°C. Shwon are normal (TYF) * Input: 100 VAC Output: 90 VDC; OPR 109 F Type
values above. ® Input: 200 VAC Output: 90 VDC; QPR 109 A Type

t The blank L.} of motor type depends on class of detectors.

Standard:
Semi-Standard:

W (1024 pulses/rcy)
S (8192 pulses/rev)

Absolute encoder is used as a detector.

For details, refer to Par. 10,3,



1.5.2 Torque-Speed Characteristics
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1.6 RATINGS AND SPECIFICATIONS OF SERVOPACK

Table 1.6 Ratings and Specifications of SERVOPACK

SERVOPACK Type CACR- —  |SRmBYISM | —  ['SRUTBYSM | SRICBYISM | SRISBYISM [ SR2OBYISM | SRIOBYISM | SRMBYISM [ SRoBYISM
Applicable Optical Encoder Standard: 8192 pulses/rev (Semi-Standard: 1024 pulses/rev)
Type USAMED- — 03BS — 06BS | 09BS | 12BS | 20BS | 30BS | 44BS | 60BS
. | A€ Output kW _ 0.3 _ 0.6 0.9 1.2 2.0 3.0 4.4 6.0
-2 | SERVOMOTOR (HP) 0.4) 0.8) (1.2) (1.6} ()] (4.1) (5.:917 (8.0)
& Rated/Max Speed r/min 1000/2000 (44BS, 60BS:  1000/1500)
= Contimous Output Ams | — 3.0 - 5.8 7.6 1.7 | 188 | 260 | 330 | 450
Max Output Current Arms — 7.3 — 13.9 16.6 28.0 42.0 56.6 70.0 80.6
Allowable kg-m?x 1074 _ 67.5 B 122 184 334 550 715 1200 1200
I (=GDi/4)  (bins?x107) (60 (107.5) | (162.5) | (296) | (486) | (633.5) | (1063) | (1063)
SERVOPACK Type CACR- SRO2BYISF | SRO3BYISF | SROSBYISF | — | SRIOBYISF | SRISBYJSF | SR20BYISF [ SR3OBYISF [ SRA4BY1SF
Applicable Optical Encoder Standard: 8192 pulses/rev (Semi-Standard: 1024 pulses/rev)
Type USAFED- 02C5s 03CS 05CS - 09CS 13CS 20CS 30CS MCS
| AC Output kW 0.15 0.3 0.45 _ 0.85 1.3 1.8 2.9 1.4
.2 | SERVOMOTOR (HP) 0.2) 0.4 (0.6) (1.1} (1.7 249 (3.9) (5.9
A Rated/Max Speed r/min 1500/2500
= Continuous Qutput Ams | 3.0 3.0 3.8 - 6.2 9.7 15.0 20.0 30.0
Max Output Current Arms 8.5 8.5 11.0 — 17.0 27.6 42.0 56.5 77.0
Allowable kg’ x 107 6.5 10.3 67.5 _ 122 184 334 550 715
WL (=GD{/4)  (B-ins*x 107%) | (5.75) &) (60) (107.5y | (162.5) | (296) (486) | (633.5)
SERVOPACK Type CACR- SROZBY1SG | SRO3BYISG | SROSBY1SG | — | SRIOBYISG | SRISBYISG | SR20BYISG | SRKIBYISG | SRMBYISG
Applicable Optical Encoder Standard: 8192 pulses/rev (Semi-Standard: 1024 pulses/rev)
Type USAGED- 02A8 03AS 05CS — 09AS 13A8 20A8 30AS 44AS
.| A Output kW 0.15 0.3 0.45 _ 0.85 1.3 1.8 2.9 4.4
-2 | SERVOMOTOR (HP} ©.2) 0.4 ©0.6) .1 (1.7 (2.4) (3.9 (5.9)
& Rated/Max Speed r/min 1500/3000
© Continous Output Ams | 3.0 3.0 38 - 7.6 11.7 19.0 26.0 33.0
Max Output Current Arms 8.5 8.5 11.0 — 17.0
Allowable kg-m’x 107 6.5 10.3 67.5 _ 122 184 290 475 715
I (=GDi/4)  (bins’x 107 | (57.9) @ (60) (107.5) | (162.5) | (256) (418) (630)
SERVOPACK Type CACR- SROZBYISS | SROIBY1SS | SROSBY1SS | —  [SROIBYISS [ SRISBYISS |  — | SR30BYISS | —
Applicable Optical Encoder Standard: 8192 pulses/rev (Semi-Standard: 1024 pulses/rev)
Type USASEM- 02AS 03AS 03AS — 08AS 15A8 — 30A8 —
AC Output kW 0.15 0.31 0.46 _ 0.77 1.54 _ 3.08 -
-.E SERVOMOTOR (HP) 0.2) 0.4 (0.6) (1.0) 2.0 .1
3 Rated/Max Speed r/min 3000/4000
“ | Continuous Output Ams | 2.1 3.0 42 - 53 10.4 — 19.9 -
Current
Max Output Current Arms 6.0 85 11.0 — 15.6 280 — 56.5 —
Allowable kg.m’x 107* 0.65 2.55 3.8 _ 14.3 16.5 _ 28.7 _
L (=GDL/4)  (Ibins’x10°% | (0.55) 2.25) (0.67) (12.65) | (14.4) {25.4)
SERVOPACK Type CACR- — |sROSBYIWD]  — | —  [SRISBYIWD[SR20BY1WD|SR30BY WD | SR44BYIWD
Applicable Optical Encoder Standard: 1024 pulses/rev (Semi-Standard: 8192 pulses/rev)
Type USADED- — 0SEW — — 10EW ISEW | 2IEW | 37EW
- | A€ Output kW _ 0.5 _ _ 1.0 1.5 2.2 3.7
-8 | SERVOMOTOR (HP) (0.67) (1.349) (2.0) 2.9 4.9
i Rated/Max Speed r/min 2000/2500
= Sontinuous Qutput Arms — 38 - - 7.9 12.6 16.6 233
Max Qutput Current Arms — 11.0 — — 25.2 40.7 54.0 770
Allowable kg-m’ x 107* o 105 - B 160 310 415 740
L (=GDi/4)  (Ibins?x 1079 ©n (143) | (273.5) | (369 (655)




Table 1.7 Ratings and Specifications of SERVOPACK

SERVOPACK Type CACR- SRO2BY | SRO3BY | SRO5BY | SRO7BY | SRIOBY | SR15BY | SR20BY | SR30BY [ SR44BY | SR6OBY
Max Motor Output ?:I‘;) (3%) (gii) ((2'657) (00.137;1) (11.'3% (21.'051) é:% (3:(1)) (gﬁg) (g:g)
Power Main Circuit Three-phase 200 to 230 VAC 9% 50/60 Hz *!
Supply Control Circuit Single phase 200 to 230 VAC =192 50/60 Hz *!
» | Control Method Three-phase Full-wave Rectifier Transistorized-PWM Control (Sine Wave Drive)
é Feedback Absolute encoder (8192 pulsesfrev, 1024 pulses/rev)
é Ambient Temperature 0 to 55°C *3 (for type with cover, 0 to 50°C) *©
g Storage Temperature —=20°C to +85°C
2 Ambient and Storage Humidity 90% or less (non-condensing)
é Vibration-resistance/Impact-resistance 0.5G12G
Mounting Structure Base mounted
Approx Mass :(“gJ) (1%.02) (17'5-21) (éag)
Speed Control Range*” 1 : 5000
E (%'(:f)dlgg%’ fation +0.01% or less al rated r/min
g | Speed*>  [Voliage Regulation
© on| £108 © 0%
T Regulation | = V7
;8,' ;50 rr}ll_).zl;ggculation +0.1% or less at rated r/min
Frequency Response Charactristics 100 Hz (Ju=Iw)
Rated Reference Speed Control Mode +6 VDC at rated r/min {forward run at plus reference)
SRFc):ff:'zfcncc Voltage Torque Control Mode *3 VDC at rated torque {forward torque generated all plus reference)
Input Input Impedance Approx 30k
Circuit Time Constant Approx 70 ps
Auxiliary Reference Voltage *12 VDC at rated r/min (forward run at plus reference)
© | Reference | Input Impedance Approx 30k{}
E Input** Circuit Time Constant Approx 71} ps
E" Built-in Reference Power Supply +12 VDC *5%, +30mA Output-able
@ Position Qutput Form Line Driver (A-phase, 3-phase, C-phase)
e Divison Ptse Oupu [ st cnoder 1 o B PR
Sequence Input Signal Serve ON, P drive, F run stop, R run stop, etc.
Sequence Output Signal Servo ready, TG ON, current limit, servo alarm, overload, MCCB trip
External Current Limit 0 to max current in each of P and N (3V/100% current)
Dynamic Brake Operated at main power OFF, servo alarm, servo OFF, overtravel, etc.
- Regeneration Provided (Separately provided for SR60BY type)
_§ Applicable Load Inertia Ju Up to 5 times motor inertia *’
E Overtravel Prevention DB stop or slowdown stop at P-OT, N-OT
u; Protection Communication ervor, over current {OC), MCCB tri;_) (MCCRB), Regenerative error (RG), overvoltage (OV),
o overload (OL), origin error, overrun, open phase detection, CPVJ error (CPU,A/D), encoder error, undervoltage (UV)
E Indication T-segment LEDs x 5 figures (Alarm, status, parameter indications)
Manitor Quitput Speed monitor: 2V (4V)* 5%/1000r/min, Torque monitor: 3V (2V)y £ 10%/100%
Other Functions Torque control, zero cramp, sofi start, brake interlock, reverse turn connection, JOG Operation **
*1. Supply voliage should not exceed 230 V +10% (253 V). Ifthe % 4. Used for application at rated reference voltage other than +6V.
voltage should exceed this value, a step down transformer 1s re- s 5 When housed in a panel, the inside temperature must not exceed am-
quired. bient temperature range.
2. In the speed control range, the lowest speed is defined as the con- . ¢ ~ACR 8R! IBY10::i-C for SERVOPACK type with cover.
dition in which there is 100% load variation, but not stopped. .
%3 Speed regulation is generaily defined as follows: % 7. When load JL exceeds applicable range, be sure to refer to 6.7.2.

No load speed — Full load speed
Rated speed

Motor speed may be changed by voltage variation or operational
amplifier drift due to temperature. The ratio of this speed change
to the rated speed represents the speed regulation due to voltage
or temperature change.

Speed regulation=

% 100 (%)

%8,

Load Inertia.

JOG operation with monitor switch.

_.12.._



2. TYPE DESIGNATION

* AC SERVOMOTOR

L3

USAFED-05CS1

AC
SERVOMOTOR
SERIES

s AM: M Series
e AF: F Series
s AG: G Series
* AS: S Series
¢ AD: [ Series

ENCLOSURE

e E: Totally-enclosed,
Self-cooled Type

* K. Totally-enclosed,
externally fan-cooled

MAGNET TYPE

*D: Territe
s M: Rare Earth

MOTOR OQUTPUT

(Table 2.1}
DESIGN REVISION ORDER
(A B, C ... )

¢ SERVOPACK

SERVOPACK SERIES

CONTROL TYPE
SR: Speed

MOTOR OUTPUT
(Table 2.2)

APPLICATION
B: M, F G,S, D Series

DESIGN REVISION

ORDER

INPUT FORM
1: 200V, Analog

ENCODER SPECIFICATION
(Table 2.3)

3. 15-bit absolute encoder
s W 12-bit absolute encoder

APPLICABLE MOTOR

e |
L
-

—L ADBITION SPECIFICATION

* Blank: Standard
« B:  With Brake
M series—44
S series—03 to 30
s E:  With Brake
F series—02 to 44
M series—03 to 30
D series
G series

DRIVE END SPECIFICATION

+ Blank: Standard

¢« O: Standard (With Brake)

* K: With Keyway

_*S: With Shaft Seal

o T: With Keyway & Shaft Seal

SHAFT TYPE

* 1. Taper
= 2. Straight

r
1
L

ENCODER SPECIFICATION
(Table 2.3)

* S 15-bit absolute encoder
W, 12-bit absolute encoder

CACR-SRO5BY1SF-E

SERIES

* M: M Series
s F . F Series
¢ G: G Seres
* 3: S Series
¢« D: D Series

Semi-Standard

* E:  English nameplate specification
* P.  With packing (Except SR60BY type)

o C: With cover



Table 2.1

Motor Cutput

M Series F Series G Series § Series D Series
02 — 0.15kW (0.2HP) | 0.15kW (0.2HP) | 154W (0.2HP) —
03 0.3kW (0.4HP) | 0.3kW (0.4HP) | 0.3kW (0.4HP) | 308W (0.4HP) —
05 — 0.45kW (0.6HP) | 0.45kW (0.6HP) | 462W (0.6HP) | 0.5kW (0.67HP)
08 0.6kW (0.8HP} — — — —
08 — — — 771W (10HP) —
09 0.9kW (1.2HP) | 0.85kW (1.1HP) | 0.85kW (1.1HP) — -
10 — - — — 1.0kW (1.3HP)
12 1.2kW (1L.6HP) — — — —
13 — 1.3kW (1.7HP) | 1.3kW (1.7HP) - —
15 — — — 1540W (2.1HP) | 1.5kW (20HP)
20 2.0kW (2.7HP} | 1.8kW (2.4HP) | 1.8kW (2.4HP} — —
22 — — — C—- 2.2kW (2.9HF)
30 3.0kW (4.1HP) | 2.9kW (3.9HP) | 2.9kW (3.9HP)} | 3080W (4.1HP) —
37 - — — — 3.7TkW (5.0HP)
44 4.4kW (5.9HP) | 4.4kW (5.9HP) | 4.4kW (5.9HF) — —
60 6.0kW (8.0HP) — — — —
Table 2.2
Motor Output
M Series F Series G Series S Series D Series
02 — 0.15kW (0.2HP) | 0.15kW (0.2ZHP) [ 0.15kW (0.2HP) —
03 0.3kW (0.4HP) | 0.3kW (0.4HP) | 0.3kW (0.4HP) | 0.3kW (0.4HP) —
05 — 0.45kW (0.6HP) | 0.45kW (0.6HP) | 0.46kW (0.6HP) | 0.5kW (0.67HP)
o7 0.6kW (0.8HP) — - — —
10 0.9kW (1.2HP) | 0.85kW (1.1HP) | 0.85kW (1, 1HP}| 0.77kW (10HP) —
15 1.2kW (1.6HP) | 1.3kW (1.7HP) | 1.3kW (1.7HP) | 1.54kW (2.1HP) | 1.0kW {1.3HP)
20 2.0kW (2. 7THP) | 1.8kW (2.4HP) | 1.8kW (2.4HP) C—- 1.5kW (2.0HP)
30 3.0kW (4.1HP) | 2.9kW (3.9HP) | 2.9kW (2.4HP) |3.08kW (4.1HP) | 2.2kW {2.9HP)
44 4.4kW (5.9HP) | 4.4kW (5.9HP) | 4.4kW (5.9HP) — 3.7kW (5.0HP)
60 6.0k'W (8.0HFP) — — — —
Table 2.3
Motor Type Standard (pulses/rev) Semi-standard (pulses/rev)

M Series S - 8192 w 2048

F Series S 8192 W 2048

G Series 3 8192 W 2048

S Series s ~ 8192 w 1024

D Series W 1024 S 8192

_]4_...



3. LIST OF STANDARD COMBINATION

* M SERIES

* F SERIES

* G SERIES

* S SERIES

* D SERIES

Table 3.1 Combination of SERVOPACK, AC SERVOMOTORS and Associate Uni
SERVOPACK AC SERVOMOTOR | Power Capacity“per Current Capacity per Applicable
Type CACR- Type SERVOPACK kVA MCCB or Fuse A Noise Filter
SRO3BY ISM USAMED-03BS1 0.65 5
SRO7BY ISM USAMED-06BS1 1.5 8 ormgpe
SRI0BY ISM USAMED-09BS2 2.1 8 '
SRISBY 1SM USAMED-12BS2 3.1 10 Good
SR20BY 1SM USAMED-20BS2 4.1 12
SR30BY1SM USAMED-30BS2 6.0 18 W
SR44BYISM USAMED-44BS2 8.0 24 .
SR60BY1SM USAMKD-60BS2 11 32 Poor
#1. Values at rated load. *2: Made by Tokin Corp.

SERVOPACK AC SERVOMOTOR | Power Capacity per | Current Capacity per Applicable
Type CACR- Type SERVOPACK kVA MCCB or Fuse A Noise Filter
SRO2BY ISF USAFED-02CS1 0.65 5
SRO3BYISF USAFED-03CS1 g0
SRO5SBY(SF USAFED-05CS1 1.1 5 1
SRI0BY1SF USAFED-09CS| 21 8 Good
SRISBY1SF 'USAFED-13CS2 3.1 10
SR20BY ISF USAFED-20CS2 4.1 12 j;}g?*
SR30BY1SF USAFED-30CS2 6.0 18
SR44BY ISF USAFED-44CS2 8.0 24 Foor
SERVOPACK AC SERVOMOTOR | Power Capacity per | Current Capacity per | Applicable
Type CACR- Type SERVOPACK kVA MCCB or Fuse A Noise Filter
SRO2BY1SG USAGED-02AS1 0.65 5
SRO3BYISG USAGED-03AS1 oo
SRO5BY1SG USAGED-05AS1 1.1 5 1
SRIOBYISG USAGED-09AS1 2.1 8 Good
SRISBYI1SG USAGED-13AS82 3.1 10
SR20BY 1SG USAGED-20AS2 4.1 12 *%@*
SR30BY1SG USAGED-30AS2 6.0 18 P(;or
SR44BY1SG USAGED-44AS2 8.0 24
SERVOPACK AC SERVOMOTOR | Power Capacity per | Current Capacity per | Applicable
Type CACR- Type SERVOPACK kVA MCCB or Fuse A Noise Filter
SRO2BY1SS USASEM-02AS2 0.65 5
SRO3BY 1SS USASEM-03AS2 “‘"“{""‘“
SRO5BY 1S58 USASEM-05A82 1.1 ’ Good
SRIOBY1SS USASEM-0BAS1 2.1
SRI5BY1SS8 USASEM-15AS1 3.1 10 W
SR30BY(SS USASEM-30A81 6.0 18 Poor
SERVOPACK AC SERVOMOTOR | Power Capacity per | Current Capacily per Applicable
Type CACR- Type SERVOPACK kVA MCCB or Fuse A Noise Filter
SROSBY1WD USADED-0SEW?2 1.5 8
SRISBYIWD USADED-10EW2 3.1 10 MH{M
SR20BY 1WD USADED-15EW2 4.1 12 Good
SR30BY1WD USADED-22EW2 6.0 18
SR44BY1WD USADED-37EW2 8.0 24 Poor

_15_




Recommended Noise Filter *?

Power ON/OFF Switch

Type Specifications
LF-305 3-phase 200 VAC class, 5A
LF-310 3-phase 200 VAC class, 10A YASKAWA type HI-16E; rated
LF-315 3-phase 200 VAC class, 15A 35A or equivalent
LE-315 3-phase 200 VAC class, 15A
LF-320 3-phase 200 VAC class, 20A
LF-330 3-phase 200 VAC class, 30A ?;f‘:f‘::ﬁv‘aﬁztm%a rated
LF-340 3-phase 200 VAC class, 40A
LF-350 3-phase 200 VAC class, 50A YASKAWA type HI-25E rated 50A or equivalem

Recommended Noise Filter

Power ON/OFF Switch

Type Specifications

LF-305 3-phase 200 VAC class, 5A

LF-305 3-phase 200 VAC class, SA YASKAWA HLI6E g

LF-305 3-phase 200 VAC class, SA ASKAWA type HI-16E: rate
35A or equivalent

LF-315 3-phase 200 VAC class, 15A

LE-315 3-phase 200 VAC class, 15A

LF-320 3-phase 200 VAC class, 20A

LF-330 3-phase 200 VAC class, 30A YASKAWA Lype HI-16E: rated
35A or equivalent

LF-340 3-phase 200 VAC class, 40A

Recommended Noise Filter

Power ON/OFF Switch

Type Specifications

LF-305 3-phase 200 VAC class, 5A

LF-305 3-phase 200 VAC class, 5A ASKAWA 6

LF-305 3-phasc 200 VAC class, SA YASKAWA type HE-16E: rated
35A or equivalent

LF-315 3-phase 200 VAC class, 15A

LF-315 3-pahse 200 VAC class, 15A

LE-320 3-phase 200 VAC class, 20A VAS

LF-330 3-phase 200 VAC class, 30A KAWA type HI-I6E. rated
35A or equivalent

LF-340 3-phase 200 VAC class, 40A

Recommended Noise Filter

Power ON/OFF Switch

Type Specifications

LF-305 3-pahse 200 VAC class, 5A
LF-305 3-pahse 200 VAC class, 5A YASKAWA 116 1

- 3] t
LF-305 3-phase 200 VAC class, SA  type H rate

35A or equivalent

LF-315 3-phase 200 VAC class, 15A
LE-315 3-phase 200 VAC class, 15A
LF-330 - 3-phase 200 VAC class, 30A YASKAWA type HI-16E. rated 35A or equivalent

Recommended Noise Filter

Power ON/OFF Switch

Type Specifications
LF-310 3-phase 200 VAC class, 10A YASKAWA type HI-16Es rated
LF-315 3-phase 200 VAC class, 15A 35A or equivalent
LF-320 3-phase 200 VAC class, 20A :
LF-330 3-phase 200 VAC class, 30A ;’;’fﬁf‘;’zﬁvﬁztm'ma rated

LF-340 3-phase 200 VAC class, 40A
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* M SERIES

¢ F SERIES

* G SERIES

* S SERIES

¢ D SERIES

Table 3.2 Specifications of AC SERVOMOTQORS, Detectors and Holding Brakes

AC SERVOMOTOR

SERVOPACK Receptacle Lt Straight Cabl
T CACR- © L-lype raig| able
pe Type Type Plug Plug Clamp
SROBBYISM USAMED-03BS MS3102A | MS3108B | MS3106B MS3057
SRISBY1SM USAMED. 1285 MS3102A | MS3108B | MS3106B MS3057
SR20BY 1SM USAMED-20BS
22-22P 22228 22-228 -12A
SR30BY1SM USAMED-30BS
MS3102A | MS3108B | MS3106B MS3057
SR44BY1SM USAMED-44BS 32-17P 32-178 32-178 -20A
MS3102A | MS3108B | MS3106B MS3057
SRE0BY1SM USAMKD-60BS 32-17P 32-175 32-175 20A
SERVOPACK AC SERVOMOTOR
Type CACR- Tyne Receptacie L-type Straight Cable
P Type Plug Plug Clamp
SROZBY ISF USAFED-02CS MS3102A | MS3108B | MS3106B MS3057
SRO3BY ISF USAFED-03CS 148-2P 145-28 145-28 6A
SRO5BY1SF USAFED-05CS
SRI0BY 1SF USAFED-09CS MS31024 | MS3108B | MS3106B | MS3057
18-10P 18-10S . .
SRI5SBYISF USAFED-13CS 18-105 10A
SR20BY1SF USAFED-20CS
SR30BYISF USAFED-30CS MS3i024 | MS31088 | MS3106B | MS3057
SR44BY1SF USAFED-44CS az-ap 22228 22228 -124
SERVOPACK AC SERVOMOTOR
Receptacle L-type Straight Cable
Type CACR- p YP g
Y Type Type Plug Plug Clamp
SROZBY 158G USAGED-(02AS MS3102A | MS3108B | MS3106B MS3057
SRO3BY1SG USAGED-03AS 145-2P 148-28 148-28 6A
SROSBY1SG USAGED-05AS )
SR10BY 1SG USAGED-09As | MSP102A | MS3IOBB | MS3106B | MS3057
= 18-10P 18-108 , .
SR15BY1SG USAGED-13AS 18-108 104
SR20BY15G USAGED-20AS
SR30BY ISG USAGED30As | M>21024 | MSII08B | MS31068 | MS3057
22.22P g y .
SR44BY1SG USAGED-44AS 22-223 22228 124
SERVOPACK AC SERVOMOTOR
Type CACR- Receptacle L-type Cable
ype Type Type Plug Clamp
SRO2BY 1SS USASEM-02AS — —
SRO3BY 1SS USASEM-03AS MS3102A MS3108B MS3057
SROSBY 1SS USASEM-05AS 18-10P 18-108 -10A
SRIOBYSS USASEM-08AS MS3102A MS3108B MS3057
SRZ0BY 188 USASEM-15AS
20-4P 20-45 -12A
SR30BY1SS USASEM-30AS
SERVOPACK AC SERVOMOTOR
Type CACR- Type Receptable L-type Straight Cable
yp Type Plug Plug Clamp
SROSBYIWD USADED-0SEW MS3102A | MS3108B MS3106B MS3057
SRISBYIWD USADED-10EW 20-15P 20-158 20-158 -12A
SR2OBYIWD USADED:-15EW MS3102A | MS3108B | MS3106B MS3057
SR30BY IWD USADED-22EW
24-10P 24-108 24-108 -16A
SR44BY IWD USADED-37EW




for Connection

Detector . Holding Brake
Receptacle L-type Straight Cable Receptacle L-type Straight Cable
Type Plug Plug Clamp Type Plug Plug Clamp
MS3102A | MS3108B | MS3106B MS3057
20-15P 20-158 20-158 -12A
MS3102A | MS3108B | MS3106B MS3057
20-29P 20295 20298 J12A MS3102A | MS3108B | MS3106B MS3057
24-10p 24-108 24-108 -16A
MS3102A | MS3108B | MS3106B MS3057 _ . _ _
20-29P 20-298 20-298 -12A
Detector Holding Brake
Receptacle L-type Straight Cable Recepiacle L-type Straight Cable
Type Plug Plug Clamp Type Plug Plug Clamp
MS3102A | MS3108B | MS3106B MS3057
148-6P 148-68 148-68 -6A
MSA3102A | MS3108B | MS3106B MS3057
MS3102A | MS3108B | MS3106B MS3057 20-15P 20-158 20-158 “12A
20-29p 20-298 20-298 -12A
MS3102A | MS3108B | MS3106B MS3057
24-10P 24-108 24-108 -16A
Detector Holding Brake
Receptacle L-type Straight Cable Receptacle L-type Straight Cable
Type Plug Plug Clamp Type Plug Plug Clamp
MS3102A | MS3108B | MS3106B MS3057
148-6P - 145-65 148-68 -6A
M 102 106B M
MS3102A | MS3108B | MS3106B MS3057 ‘;3_315(; A MZ%?ing Mzs()%l(slg _Sl:;(f-’
20-29P 20-298 20-298 -12A
MS3102A | MS3108B | MS3106B MS3057
24-10P 24-108 24-108 -16A
Detector Holding Brake
Receptacle L-type Cable Receptacle L-type Cable
Type Plug Clamp Type Plug Clamp
MS3102A MS3108B MS3057
18-12P 18-128 -10A
MS3102A MS3108B MS3057
20-29p 20-298 -12A MS3102A MS3108B MS3057
20-17p 20-178 -12A
Detector
Receptacle L-type Straight Cable
Type Plug Plug Clamp
M53102A MS3108B MS3106B MS3057 Note: When plugs or clamps are required, contact your
20-29P 20-295 20-295 -12A YASKAWA representative. The following connections are
provided: soldered type (type MS) and solderless type
{type JA).
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4. CHARACTERISTICS

4.1 OVERLOAD CHARACTERISTICS

The overload protective circuit built in SERVOPACK prevents the motor and SERVOPACK from
overloading and restricts the allowable conduction time of SERVOPACK. (See Fig. 4.1.)

The overload detection level is set precisely by the hot start conditions at an ambient tempera-
ture of 55°C and cannot be changed.

NOTE

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

1000

OPERATING
TIME (S)

100 200 300
MOTOR RATED CURRENT (%)

Fig. 4.1 Allowable Conduction Current
of SERVOPACK
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4.2 STARTING AND STOPPING TIME

The starting time and stopping time of SERVOMOTOR under a constant load is shown by the for-
mula below. Viscous or friction torque of the motor is disregarded.

Starting Time:

= 104.7x NROM ¥ )
Ktelr (@ - B)

Stopping Time:

_ Nr (Ju + Ji)
tf = 104.7x Kielk (o + B) {ms)

Where,

Nr: Rated motor speed (r/min)
Ju (= GDj;/4) : Moment of rotor inertia (kgem?=1bein«s?)
Ju (= GD}/4): Moment of load inertia (kgem?=Ibsinss?}
K. Torque constant of motor (Nem/A =1bsin/A)
Ir: Motor rated current (A)
o = Ip/Ir:  Accel/decel current constant
Ir: Accel/decel current ‘
(Accel/decel current o times the motor rated current) (A)
8 = f/Ir: Load current constant
Ir:  Current equivalent to load torque
(Load current $ times the motor rated current) (A)

MOTOR
ARMATURE
CURRENT

TIME

Fig. 4.2 Timing Chart of ’
Motor Armature Current and Speed
(Constant Load)
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4.3 ALLOWABLE FREQUENCY OF OPERATION

The allowable frequency of operation is restricted by the SERVOMOTOR and SERVOPACK, and
both the conditions must be considered for satisfactory operation.

* Allowable frequency of operation restricted by the SERVOPACK

The allowable frequency of operation restricted by the SERVOPACK varies depending on the mo-
tor types, capacity, load J (Ju), acceleration/deceleration current values, and motor speed. 1If the
frequency of operation is high, contact your YASKAWA representative.

* 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 STOPPIMG TIME”’ for symbols.
¢ When the motor repeats rated-speed operation and being at standstill (Fig.4.3).

Cycle time (T) should be determined so that RMS value of motor armature current is lower than
the motor rated current:
Ip? (er + tf) +17ts

T=
Ir?

(s)

Where cycle time (T) is determined, values Ip, ¢, tf satisfying the formula above, should
be specified.

alp

MOTOR
ARMATURE
CURRENT

e

TIME

I

MOTOR
SPEED

TIME

Fig. 4.3 Timing Chart of
Motor Armature Current and Speed
(Restricted by SERVOMOTOR)



* When the motor remains at standstill between cycles of acceleration and deceleration
without continuous rated speed running (Fig. 4.4).

The timing chart of the motor armature current and speed is as shown in Fig. 4.4, The allowable
frequency of operation ‘*n”’ can be calculated as follows:

K: « I 1 : . .
n = 2865 X X — — s +  (times/min)
Nr (Im + JL) a o
= = TR
I ; ol @ Tt
" s 1l I 5T e
MOTOR o e g — = & b o = —
ARMATURE | . e — TIME
CURRENT ‘ ! ; T 4
1 o s
\ L
! I |
I P —
T iA‘:
1 ; B | -
| 2
MOTOR ' 2 3oy e
SFEED | ‘ TIME

Fig. 4.4 Timing Chart of
Motor Armature Current and Speed
The motor remains at standstill between
cycles of accel/decel without continuous
rated speed running ‘

s When the motor accelerates, runs at constant speed, and decelerates in a continuing cy-
cle without being at standstill (Fig. 4.5).

The timing chart of the motor armature current and speed is as shown in Fig. 4.5. The allowable
frequency of operation “‘n”’ can be calculated as follows.
Ki o Ir 1 BZ

n = 2865 X m X ? — - (tlmesf'mm)

MOTCR
ARMATURE TIME
CURRBENT |
MOTOR * TIME
SPEED

Fig. 4.5 Timing Chart of
Motor Armature Current and Speed
The mator accelerates, runs at constant speed,
[and decelerates in a continuing cycle without}
being at standstill
—_ 22 —_



4.4 SERVOMOTOR FREQUENCY

In the servo drive consisting of SERVOPACK and SERVOMOTOR, motor speed amplitude is res-
tricted by the maximum armature current controlled by SERVOPACK.

The relation between motor speed amplitude (N) and frequency (f) is shown by the formula
below:
o« Kol

N =152 x —pE =Pt (d/min)

MOTOR
ARMATURE
CURRENT

Fig. 4.6 Timing Chart of
Motor Armature Current and Speed
{Restricted by the maximum armature current)

4.5 MOTOR SPEED-REFERENCE INPUT CHARACTERISTICS

Fig. 4.7 shows motor speed and input voltage curve when speed reference input terminals 1CN-(2)
and (13 are used. With auxiliary input terminals, 1CN-(9 and (8, motor speed can be set to the
rating by adjusting {INBGN | user constant as long as input voltage is within 2V to * 10V.
See Fig. 4.8.

The forward motor rotation (+) means counterclockwise rotation when viewed from the drive
end. [When reverse rotation mode is selected, the CW (clockwise) direction rotation viewed from
the load connecting side is regarded as motor forward rotation.]

E‘S&ES B e ADJUSTABLE WITH
RATED SPEED{ +)

bt

-5 -4 =27 2 4 %

I I\?IOPLL{[\GE o INPUT VOLTAGE (V)

|

! RATED RATED SPEED ()
777777 SPEED ()

Fig. 4.7 Speed-Input Voltage Fig. 4.8 Speed-Input Voltage

Characteristics Characteristics when Auxiliary Input

Terminals 1CN- (19 and (5 are used.



4.6 MOTOR MECHANICAL CHARACTERISTICS
4.6.1 Mechanical Strength

AC SERVOMOTORS can carry up to the momentary maximum torque of each motor at output shaft.

4.6.2 Allowable Radial Load and Thrust Load
Table 4.1 shows allowable loads according to AC SERVOMOTOR types.

Table 4.1 M Series Allowable Radial Load
and Thrust Load

Voness | medgites | ht Lo
03BS1 490 (110) 9% ( 22)t
06BS1 450 (110) 98 { 22)t
09BS2 686 (154) 343 ( 77)
12BS2 1470 (330) 490 (110)
20BS2 1470 (330) 450 (110)
30BS2 1470 (330) 490 (110
44BS2 1764 (397) 588 (132)

Table 4.2 F Series Allowable Radial Load

and Thrust Load

Table 4.4 § Series Allowable Radial Load

and Thrust Load

vt |G | T

svl- N (lb) N (b}
02A82 78.4 ( 18) 39.2 ( 9)
03A42 245 ( 55) 98  (22)
05A82 245 ( 55) 98 (22)
08AS1 392 ( 88) 147 (33)
15A81 490 (110) 147 (33)
30AS1 686 (154) 196 (44)

Table 45 D Serieé Allowable Radial Load

and Thrust Load

" Allowable Allowable
Motor Type Radial Load* Thrust Load
Motor Type Allowable Allowable USADED- N (Ib) N (Ib)
USAFER, Radial Load* Thrust Load
- N {Ib) N (lb} 05EW2 686 (154) M3 (TH
02CS1 147 ( 33) 49 ( 11)¥ 10Ew2 686 (154) 343 (77
03CS1 147 ( 33 49 ( ID¥ 15EW2 1176 (265) 490 (110)
05CS1 490 (110) 98 { 22)% 22EW2 1176 (265) 490 (110)
09CS1 490 (110) 98 { 22)% 37EW?2 1176 (265) 490 (110}
13Cs2 686 (154) 337D * Maximum values of the load applying to the shaft
20Cs2 1470 (331) 490 (110) extension.
20082 1470 (331) 490 (110) ¥ 113)?3 :1;1 a[:ply the exceeding lead because molor cannot be
44C82 1470 (331) 490 (110)

Table 4.3 G Series Allowable Radial Load

and Thrust Load

Voo e | M | A,

USAGED- N (D) N (Ib)
02ASI 147 ( 33) 49 ( 11)
03AS1 147 ( 33) 49 ( 11)
05AS1 490 (110) 98 ( 22)
09AS! 490 (110) 98 ( 22)
13A82 686 (154) 343 (77
20A82 1470 (331) 490 (110)
30A82 1470 (331) 490 (110)
44A82 1470 (331) 490 (110)
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4.6.3 Mechanical Specifications

Table 4.6 Mechanical Specifications in mm

Accuracy (T.I.R) ¥ Reference Diagram
Flange surface 0.04
perpendicular to shaft &) (0.06)f
Flange diameter
concentric to shaft 0.04
0.02
Shaft run out © (0.04)*

t T.LLR. (Total Indicator Reading)
1 Accuracy for motor types USADED-15E3, -22E3, and -37E3.
* Accuracy for motor type USAMED-44B22,

4.6.4 Direction of Rotation

AC SERVOMOTORS rotate counterclockwise (CCW) when viewed from the drive end when motor
and detector leads are connected as shown below. (When reverse rotation mode is selected, the CW
direction rotation is regarded as forward rotation.)

Fig. 49 AC SERVOMOTOR

(1) Connector Specifications for Standard SERVOMOTORS

(a) Motor receptacle (¢} Detector receptacle
. M;F;G,D,S A Phase-U 12 bit A | Channel A output | K [ Channel § ontput
Series B Phase-V B | Channel A output [ L | Channel S output
C Phase-W C | Channel B output | M —
D Frame ground D | Channel B output | N —
E | Channel C output | P —
F | Channel C output | R Reset
G ov 5 0V (battery)
H +5VDC T | 3.6V (battery)
J

Frame ground — —

(b) Detector receptacle

15 bit

Channel A output

Channel A output

Channel B output

Channel B output

Channel C output

Reset
OV (battery)
3.6V (battery)

Channel C output
oV
+5 vDC

Sl | m|Z | LR

= |m|Q|m om0 =|»

Frame ground
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(2) Connector Specifications for SERVOMOTOR with Brake
* M, F, G, D Series (Brake is provided to all types of D series as standard.)

A Phase-U E

Brake terminal
B Phase-V F
C Phase-W G —

D Frame ground

Types without brake of D series do not use E and F.

(Types USASEM-02A)

(Types USASEM-03A, -05A)

(Types USASEM-08A to 30A)

Red Phase-U A Phase-U A Phase-U
White Phase-V 3 B Phase-V 3 B Phase-V
- Eo oA Do F o®
Light-Blue Phase-W 0o o C Phase-W e C Phase-W
o 0
Black Brake terminal 2 D _ ¢ % D )
- — Brake lerminal —1 Brake terminal
Black Brake terminal E E
Green Frame ground F Frame ground F Frame ground
Note: Cable without connector type

4.6.5 Iimpact Resistance

When mounted horizontally and exposed to vertical shock impulses, the motor can withstand up to
two impacts with impact acceleration of 50G (Fig.4.10).

NOTE

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

!VEHTICAL

L

[—1
J HORIZONTAL

Fig. 4.10 Impact Resistance :‘}

b

4.6.6 Vibration Resistance

When mounted horizontally, the motor can withstand vibration (vertical, lateral, axial) of 2.5 G
(Fig.4.11).

lVEnT_lCAL
LATERAL I AXIAL
A g —
~ =
HORIZONTAL
i Fig. 4.11 Vibration Resistance

4.6.7 Vibration Class

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

POSITION FOR
CHECKING VIBRATION

-

Fig. 4.12 Vibration Checking
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5. CONFIGURATION
5.1 CONNECTION DIAGRAM

1 MCCB ) )

I

POWER SUPPLY
200 TO 230v ¥ 1%%
50/60Hz

1

)

Prevent external noise with a

/

noise filter.

LEAD LENGTH

3 MET

ERS OR LESS

SPEED

AS.BS.CH

4

g lfé'

BATTERY {Supplied by user)

1 Ry Tmald

Use relays highly reliable in
contact (YASKAWA Bestact

relays or equivalent or arrange

in two contact parallel connec-
tion for low level}

- §
O————t¥: 1-24 P-CON

\ :
\.ES_RE)-—*:—-;,' 126 N-OT

7TmA ’
- ¥, 141 P-0T

—¥, -2
s HSERVO
ALARM)

NOQISE FILTER Bold lines indicate power lines
(excluding the grounding line). SERVO TROUBLE
1 (INDICATION
& IPL
PCWER ~7
ON
ng‘l’_ﬁ“ 5 Ry IMC |
1MC 1SUP
[ i i
IMC ¢ i SERVOPACK
el iR TYPE
- | '525 CACR-5SRI il iBY
My it MAIN
mr o
il CIRCUIT
{r TERMINALS

Only for type :
CACR-SR! :BY1wW! i
with 12-bit absolute
encoder

®

Refer to Par.
531

i1-19

MAGNETIC CONTACTOR

|~ FOR POWER ON/OFF

(Refer to Table 3 1)

Be sure to fit a surge suppressing
device to both the magnetic

contactor and the relay.

EXAMPLES OF INDICATION

i
|
1
|

B
B
i
grounded. EABSOLUTE
Ty fENCODEH ‘
[ d
IR ;
iy 8] i
H [ - ———— .
\ . HOLDING-l
‘| Be sure lo |[ BRAKE |
4 perform ’Y\’}
: terminal ; I
; treatment of :w S
| shielded cable. bt - —-—ll—
| LEAD LENGTH: I |
20 METERS OR LESS | I
CONNECTING CABLE;| }
YASKAWA DRAWING | 1
No. DP9400064 OR | i
No DEB400093 | I
| |ERAKE | !
i |POWER] |
: SUPPLY| |
{
. l
! !
! |
f |
| |
I I
[ Rl
I |
{ POWER :
L SUPPLY

Fig. 5.1

-

+24V 21V

{Supplied by user)

§

with a SERVOMOTOR and Peripherals
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Exampie of Connection Diagram of SERVOPACK

When a motor with brake is
used, refer to Par. 10. 3(2)

Connect the output relay surge absorbing diode with the correct polariry, for the details of the brake
(if connection is wrong. output transistor is damaged.}

power supply.



POWER SUPPLY
200 TO 230V:ifn
50/60Hz

g sl Tl

MecB ) )

%/Prevem external noise with a noise filter.

Bold lines indicate power lines

NOISE FILTER {excluding the grounding lins.)
SERVO TROUBLE
= INDICATION EXAMPLES OF INDICATION
5Ry /-~
' e )
r POWER MAGNETIC CONTACTOR
POWER ON . FOR POWER ON/OFF
OFF O SRy IMC " (Refer to Tables 3.1 to 3.4)
]
_—Z I |::g Be sure to fit a surge suppressing
device to both the magnetic
1MC 1SuP ' contactor and the relay.
[
E S
. w..f_s;,..m:..,:mmM‘.sg_xm,.mF{ezFé”Fs i ﬂg'
SERVOPACK T
1MC, | A h TYPE: P
LA H CACR- ;"v;
s IMC, 5 SR:.1BZ &
MG« ¥ MAIN £
[ '—ﬂ T CIRCUIT " ?’,
- TERMINALS L B2
r ) £,
i # ;;
n 7 i :
LEAD LENGTH Yz i ‘ e
3 METERS QR LESS i £ grounded. Ty 1. ABSOLUTE;
T e 13 < L 2 ENCODER &
i GPEED i 1-14 G N P
4 REFERENCE [ D | Lo il
oo 5 4 L S
& ‘ i T #
5‘{‘5\1"'3_1 i, (P, . ;—;
,% o %. )
; 3 LEAD LENGTH:
q H 20 METER OR LESS
. 1 CONNEGTING CABLE:
4 b YASKAWA DRAWING
L ¥ NO. B9400064 OR
] G : NO. DE8400093
fromen g Be sure o perform
o) terminal treatment of
f?e' shielded cable.
Use relays highly reliable in ?
contact (YASKAWA Bastact i *ﬁ?ésl&f‘p.‘éwga
relays or equivalent or arrange ‘ Ea h
in two contact parallel connection ! v 3& _1
for low level.) i ,
ik
| Y4E !
by -
i
| i
:
3
j

P
—
+24Y X1V
(Supplied by usen

Connect the output relay surge absorbing diode wilh the correct polarity.
(If connection is wrong, outpui transistor is damaged.)

#: Added only for type 60BY (externally fan-cooled type)

Fig. 5.2 Example of Connection Diagram of SERVOPACK
with a SERVOMOTOR and Peripherals
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5.2 MAIN CIRCUIT TERMINALS

Table 5.1 shows the specifications of main circuit terminals for SERVOPACK.

Table 5.1 Main Circuit Terminals for SERVOPACK

Terminal Symbol Name Description
® ® @ | Maincircuit AC input | Three-phase 200 to 230 VAC *13%, sor60mz.
. Connects terminal @ to motor terminal A,

o ® W Motor connection @ 1o B and ® to C.

o © Control power input Single-phase 200 to 230 VAC t}g%, 50/60Hz

Connects to motor terminal D.
@ Frame ground Must be securely grounded.

@ Regenerative resistor External connection not usually required except type SR60BY.
@ @ Fan connecting terminal | Connected only to type SR60BY.

5.3 APPLICABLE RECEPTACLES
5.3.1 Specifications of Connector Termina! (1CN) for Input/Output Signal

Table 5.2 Specifications of Applicable Receptacles for
SERVOPACK Input/Output Signal

Connector Type * Applicable Receptacle Type

used in SERVOPACK Manufacturer Soldering Type Caulking Type Case
MR-50RMA Honda Tsushin
(Right angle 50 P) Co., Lid MR-50FT MRP-50F01 MR-soLT

* The connectors for input/output signals used are type MR-50RMA made by Honda Tsushin Co., Ltd.
1 Attached to SERVOPACK at shipment.

5.3.2 Specifications of Connector Terminal (2CN) for Encoder

Table 5.3 Specifications of Applicable Receptacles for
SERVOPACK Encoder

Connector Type * Applicable Receptacle Type Cable
used in SERVOPACK | Manufacturer Soldering Type Caulking Type Case Specifications
) . YASKAWA Drawing
MR SORMA Honda Tsushin MR-201 MRP-20F01 | MR-20LY | No. DP8409123 or
(ngh[ angle 20 P) CO., Ltd. No. DES400093

* The connectors for encoder used are made by Honda Tsushin Co., Lid.
T Attached to SERVOPACK at shipment.
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5.4 CONNECTOR TERMINAL (1CN) FOR /O SIGNAL
5.4.1 Connector 1CN Layout and Connection of SERVOPACK
(for type CACR-SRIIBY1S!} with 15-bit Absolute Encoder)

The terminal layout of the SERVOPACK input/output signal connectors (1CN) is shown in Table 5.4.
The external connection and external signal processing are shown in Fig. 5.3.

Table 5.4 Connector 1CN Layout of SERVOPACK (for 15-bit Absolute Encoder)

1 2 3 4 5 6 7 8 9 10 Il 12 13 14 15 16 17 18
0V | OV [OSEN| SEN CLT ) CLT +24V 5-ON TRQ | VTG SG |IN-A [SG-A | IN-B |SG-B |+12V| SG | FG
+ - IN M | -M
OV for PG | gpy Signal | Current Limit Ext | Servo Specd Mocilor Speed Auxiliary - + 12V Frame
Output I Detection Ou Power | ON Feference o
Signal nput etection Qutput Input | Power Torque monitor Tnput Input utput Ground

19 20 2t 22 23 24 25 26 27 28 29 30 31 32

pco | #pco| Bat | OO | TOON |5on Nor |PRDY|SEDYL ve | 56 v s6
+ | - -+ NCL
PC Quiput |Batery i TG ON Drfi,vc g:;ﬁ]';: Servo Ready | Reverse Current -2v
Phase C {+} |Signal Output Input Tepit Output Limit Input Output
33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 58 59 50
_ 8G-
PAO |%PAO| PBO | %PBO | BATO ALM | ALM P-OT ﬂ B-CL -12V| §G | +12V | §G FG
+ - RST PCL
PG Output | PG Qutput | Batery | Servo Alarm Pm?l;il ‘;E;’: Fwd. Current —12v +12v Frame
Phase A Phase B (=) Output Tnput Input Limit fnput Output Cutput Ground

Note: For input signal and method of application, refer to Table 5.6 and 5.7.
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Notes:

_‘f_pi

£

TORQUE MONITOR
M.F.G.S series 3.0V+10%/100%

, TRQ-M :
D series 2.0V +10%/100% — 16 BIT
SPEED MONITOR VTG-M : i -
MFG,S series 2.0V+:5%/1000¢/min 110
D series 4 OV £ 5%/1000r/min ;
SFEED REFERENCE INPUT —— : LPF | E
{RATED SPEED AT +6V) sc-a gP [TV e M cpy i
1-13 A/D ]
AUX. SPEED REFERENCE IN-B i [ Lpr }
INPUT fe Fiu L |
SG-B !
(RATED SPEED AT £2 TO +10V) 1-15
] !
CURRENT LIMIT AT REVERSE N-CL ,LL [ LpF ]
rlUNNI]NG(—100%:t10%/+3.0V + SG.NCL 3 P 1% wer
NPUT :
P-CL S I ey A7D
CURRENT LIMIT AT FGRWARD _ i { LPF }
RUNNING (+100% £ 10%/ — 3.0V 1 sc.pcL 3P I
INPUT} -1-45
i v SG
+24VIN e
s
*3 R —_ 1-7 3.3k R g
SERVO ON AT 24Y I oy SON i A SERVO ON
1Ry ON - 1-8 o PROPORTICNAL
PROPORTIONAL GONTROL 2Ry  P.CON 3 CONTROL
AT 2Ry ON(PI DRIVE AT OFF) 1©° & ST —t 1 (P DRIVE)
3 E — REVERSE RUNNING
REVERSE RUNNING N-LS N-OT L ._A"?'?,L“E"-_*’K INHIBIT
INHIBIT AT N-LS OFF s cwm Frozozd
! “:'ﬁm_j o . FORWARD RUNNING
FORWARD RUNNING P-LS P-OT i S ABPROX] ¥ TR INHIBIT
INHIBIT AT P-LS OFF M T =L
SRy ——— APPRGX | = —— ALARM RESET
ALARM RESET SRY  srsrsT L
AT 9 Ry ON o o~ r e I
SRy cLT+ ?
3Ry ON AT CURRENT + - CURRENT LIMIT ===
LIMIT DETECTION 24y ]*3 f—e CLT - : P I; 5 % DETECTION  -CLT!?
4Ry TGON+ 1-6
4Ry ON AT - 22 (TGO ‘
16 ON | TGON—I? 1 ';1- le—— TG ON TGON )
SRy ALM+ -2
5Ry OFF AT iy A
SERVO ALARM = M- f [ ot = SERVO ALARM{ALM !
6R ) 1-39 :
B6Ry ON AT L g S_RDY+ - ;
SERVO READY e S_RD‘{_t p oA ";q- t=—— SERVO READY (5-RDY ) §
197 -
PAO /7T %
PHASE A [ 1 LINE DRIVER
- *PAQ_| ! (MADE BY T. 1) !
PBO ! 75ALS194 :
PHASE B E «OBO | <1 i
PCO | ‘
- I )
PHASE G E *PCO | Q +12v -
' 1-16 ]
1 -8 |
1
' E
SG <4 17 -
SEN ; 1-3z
0SEN ; 147 |
oV : 145 ]
v ; ;
t

BAT

Twisted pair
wires

*3BATTERY +— — =
287045V TLTO'\ﬁA_I;_

4

.

=]

FG

1. Each capacity of output circuits is 30VDC, 50mA or less.
2. The user must provide the 24V power supply and battery.

Fig. 5.3

Input/output of Signals and Connector 1CN

for 15-bit Absolute Encoder
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5.4.2 Connector 1CN Layout and Connection of SERVOPACK

(for type CACR-SRiBY1W i with 12-bit Absolute Encoder)

The terminal layout of the SERVOPACK input/output signal connectors (1CN) is shown in Table
5.5. The external connection and external signal processing are shown in Fig. 5.4.

Table 5.5 Connector 1CN Layout 'of SERVOPACK (for 15-bit Absolute Encoder)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
LT | CL ———1 TRQ | VTG '
ov 0V | OSEN | SEN ¢ CLT |+24v S-ON Q 8G |IN-A |SG-A | IN-B |SG-B [+12V| SG | FG
+ - IN -M | -M .
OV for PG | gEN Signal | Curent Limt | % | Sevo Specd Monitor | Speed | Ay yiliary +12V | Frame
Output I Deteci Power | ON Reference
Signal nput tection Output Ioput | Power Torque monitor Input Input Output Ground
19 20 21 22 23 24 25 26 27 28 29 30 31 32
pco | #pco| BAT | OO | TONI5eon| pso | Nor (SROYISROY) p e | 580 iy | s6
+ - - + NCL
PC Qutput | Battery TG ON P | Position Reverse | g,y Ready Reverse Current -2V
Phase C Sional O Drive | Output | Inhibit Limit In 0
ase (+) |Signal Output Input | (+) Tnput Qutput imit Input utput
33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 58 59 50
B 5G-
PAO | %PAO| PBO | %PBO | BATO ALM | ALM #PSO | P-OT AL_M P-CL -12V | SG | +12v| SG FG
+ - RST PCL
PG Output | PG Output | Batery | Servo Alarm | Eoion | Fwd. Alam | pd Current + 12V + 12V Frame
Phase B o Oupat | Infib. Rest | imit nput | Output Output | Ground
Phase A ase (- utput {-) | Input Taput imit Inpuf utpu utpu TOuD
Note: For input signal and method of application, refer to Table 5.6 and 5.7.
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TORQUE MONITOR SERVOPACK TYPE CACR-SR! i BY1W )

M,F.G.S series 3.0V £10%/100% TRQ-M = "o -
D serles 2 0V+10%/100% DE BEIT | A
SPEED MONITOR VIG-M : D/A
MF.G.S series 2.0V + 5%/1000r/min -10 E
D series 4.0V £ 5%/1000r/min i '
IN-A
SFEED REFERENCE INPUT SG-A G = 6BIT —
(RATED SPEED AT +6V) A/D |—
AUX. SPEED REFERENGE IPF | cpu
INPUT
(RATED SPEED AT £2 TO +10V) ‘
CURRENT LIMIT AT REVERSE + N-CL ' 5F
RUNNING (—100%£10%/+30V #  sg-ncL P L1120 10 BIT ~
INPUT)} - e 1-30 A/D
N P-CL i
CURRENT LIMIT AT FORWARD sormaniiiliay ;
RLLNI:J_I)NGH—?OU%JL‘IO%/—S.OV A sceo r 1 ;
INPU + -45 H
+24VIN v 3.3k0 m———— - i
BRYS Ba—— 7 - ¥ = —= SERVO ON '
SERVO ON AT 4 s on - = APROK T : j
1Ry ON r‘? 18 i3kQ  TTIITT PROPOR- |
2Ry — 2 - ! TIONAL
PROPORTIONAL CONTROL | 5—¢  P-CON & are R - KJ: CONTROL E
AT 2Ry ON{PI| DRIVE AT OFF) -24 33kQ —TorIIg (P DRIVE)
) ’——:l—'—* =} ! _ o REVERSE !
REVERSE RUNNING | B 55  N-OT | ——appRot Al T = 1 T RUNNING |
INHIBIT AT N-LS OFF 1-26 3.3kQ e — INHIBIT
—:l——q —} | _. FORWARD!
FORWARD RUNNING | P13 POT J s ot ¥ = —= RO i1
INHIBIT AT P-LS OFF d-41 33kQ i INHIBIT -
Ry FiwwST ) o F T ——ALARM
ALARM RESET & o ALM-RST j LPPROR T _ RESET :
AT 8 Ry ON N
CURR :
3Ry ON AT CURRENT _,.‘S‘R.'.y_r” — bere E
y ] -
UMIT DETECTION | 24¥4 *2 cr— g DETECTION |
4Ry TGON + e ;
4Ry ON AT |~y .
TG ON e oon- - jp [H2 W_’.ﬂ ~—TGON |
= ) !
SERVO ACARM A ALM i semvo |
' Av- 4P [ W"‘ﬂ ~— ALARM
K (ALM) §
6 Ry ON AT 6Ry S-RDY + 13
SERVO R ey SERVO
LADY Vet S-Rov- P 1B _t@—’._’l_-_.‘ ~— READY
1-27 (S-RDY }
PAO [T ﬁ
—T = LINE DRIVER
PHASE A [ +PAO | ir 1 = {] (MADE BY T. 1) ;
PBO 3 75AL5194 :
PHASE B [ *PEO jp f13 +
PCO D
J 1-19
PHASEC[ sPCO_! | B¢ +3 rlov
pso ¢ 1 1
PHASES[ «pso | | P [ RS
7 180
hi T e
Y ¢ SG
SEN +— 4 f:
i 4
OSEN - T3
0V — ; 3
T B
0oV ; b
BAT . 2 G —12v
_ +3BATTERY T T o
| 281045V TBATOL i
P Twisted pair T -37
—  wires | =50 FG
Notes: 1-18

1. Each capacity of output circuits is 30¥DC, 50mA or less.
2. The user must provide the 24V power supply and battery.

Fig. 5.4 Input/output of Signals and Connector 1CN
for 12-bit Absolute Encoder
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5.4.3 Input Signal and Method of Application

Table 5.6 Input Signals of Connector 1CN

Signal Connector . -
Name 1CN No. Function Description
¢ Inputting this signal makes the SERVOPACK ready to receive speed
S5-ON ICN-8 Servo ON reference input (+6 V).
' * Base block and dynamic brake are cleared.
Proportional drive ¢ Proportional control command applies friction torque to the motor
re fe?ence to prevent drifting when the motor is left motionless without command
1CN-24 input, while the main circuit is kept ¢nergized,
PCON Three functions Zero clamp operation * Inputting tt_ns_ signal makes the motor keep speed zero (stop) state and
reference prevent drifting.
are selectable
with user Ch d ‘
conslant sefing, angeover commarn ¢ In torque control II mode, inputting this signal makes the SERVO-
for torque control/ PACK change torque control to speed control
speed control , )
. * In the case of linear motion, etc., connect limit switch signal accord-
Reve_rs_e running ing to the run direction. Since il is a bar signal (reverse signal), it
N-OT 1CN-26 prohibit is *“closed”’ during normal run. When limit switch is tripped, it be-
g : . comes ‘‘open’’.
FOT | 1CNAL | Forward running » Inputting this signal makes the SERVOPACK cancel the functions and
P become ‘‘normally N-OT”’ or ‘‘normally P-OT"".
ALM-RST 43 Alarm reset Resets Servo alarm siate.,
X * External power supply to 1CN-8, 24, 26, 41 and 43. Prepare a 24
F24VING O ICN-7 24V VDC (25 mA min.) power supply.
IN-A 1CN-12 (13) | Speed command input* At *+6.0 V, *rated speed is obtained.
Aux. command input* At £2.0V to £10.0V, =*rated speed is obtained,
IN-B ICN-14 (15 . . . .
Y. When either of IN-A or IN-B is used, be sure to turn off SG the unused input or set it
‘“Zero specification’’ by user constant.
N-CL | 1CN-29 (30) | Current limit reference +3.0 V % 10%/100% torque +9V max.
at reverse running
Current limit reference _ . _
P-CL 1CN-44 (45) at forward runming 3.0V 210%/100% torque — 9V max.
|
¢ When this signal is changed from low level (OV) to high level (5V),
+ 5V is supplied to absolute encoder and normal operation is started
SEN 4 (3) Sensor ON after serial data and initial pulse are output.
* By changing SEN signal from high to low level, the absolute encoder
power supply is turm‘id OFF.
BAT 21 Battery ) input Backup battery connection terminal at absolute encoder power loss.
BATO 37 Battery & input (Battery is to be supplied by users.)

* Torque command input:

*3V/rated torque. (Level can be set by user constants. )




5.4.4 Input Circuit

There are five types of external sequence input signals: Servo ON inputs, proportional drive in-
puts, overtravel protective inputs both in forward and reverse directions, and alarm reset inputs.
Construct the input circuit using 24V power supply (Fig.5.5). Typical circuits are shown in Fig. 5.3.

NOTE

The user must provide the 24V power supply:
24VDC £ 1V, 25mA or more (approx 5mA /circuit)

=

+24V Hd PHOTOCOUPLER
9 —
e

Fig. 5.5 Configuration of Input/Output Circuit

(1) S-ON [Servo ON]

This circuit is used to turn on the main-circuit power-drive circuit of the Servopcak. When the sig-
nal of the circuit is not input (Servo OFF state) the motor cannot be driven. If this signals is not
input during motor running, the motor will stop by DB. (The motor coasts to stop when user cons-
tant Cn-01, 6-bit =1.) Servo ON signal can be omit with user constant setting (Cn-01, 0-bit=1).
Do not stop the motor by Servo ON/OFF.

(2) P-CON
This input signal is used with three types as follows:

(a) Proportional Drive

The drive may drift in open position loop. To avoid this, switch the speed amplifier from PI drive
to P drive after the positioning and the loop gain in the control system drops and the drift decreases.
With several percent of friction load, the motor stops completely.

(b) Zero-clamp Operation

After the motor stops, it may be locked electrically. This function is applicable vertical loads.
Continuous operation torque in servo-lock may not exceed 70% of the motor’s rated torque.

(¢) Torque/Speed Control Changeover

Torque control mode 11 is entered by setting Cn-01 A-bit and B-bit to 1.
In torque control mode II, the P-CON signal input determines whether the torque or speed control
system takes effect.



(3) Forward and reverse running prohibit [P-OT, N-OT]

These circuits are used to stop the forward running of the motor (counterclockwise when viewed
from the drive end of the motor) and reverse running. ‘

When the overtravel prevention circuit is not used, this function can be canceled with con-
necting. Four operations are selectable with user constant setting when the overtravel prevention
circuit is used. 1CN- 28 and @) to the 0 V terminal of the external 24 V power supply or user
constant setting.

(a) Coasting to a stop: Cn-01, 6-bit=1
In the overtravel state, the motor coasts.
{b) DB Stop

In the overtravel state, the motor can be stopped by the dynamic brake. A user constant (Cn-01,
7-bit) is used to determine whether the stopped motor is to be continuously locked by the dynamic
brake or freed.

(c) Stop at Torque Setting Defined by User Constant: Cn-01, 8-bit=1

In the overtravel state, the internal circuitry forcibly issues a speed reference of 0, without respect
to the presence of another speed reference, so as to stop the motor immediately. After the motor
is brought to a stop, it becomes free.

Stop torque is set by Cn-06 emergency stop torque.

(d) Stop at Torque Setting Defined by User Constant, Which Is Followed by a Zero Clamp Operation
After the motor stops as indicated in paragraph (C) above, it enters the zero clamp mode.

NOTE

Before turning power ON or OFF, turn OFF the “Servo ON’’ switch to avoid troubles
resulting from spurious current.

(4) Alarm reset (ALM-RST) ’

|

This is external reset signal for servo alarm. Remove the cause of the alarm before restarting opera-
tion. Set a OV speed reference when inputting the reset 51gna1 for safety.
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5.4.5 Use of Output Signals

Table 5.7 Output Signals

Signal Name | Connector ICN No. Function Descripticn
® Turns OFF when fault is detected.
ALM 38 (39 Servo alarm . .
* For details, refer to Table 6.1 Fault Detection Function.
TGON Rotation detection * Turns ON when motor speed exceeds speed set with
user constant.
— 22 (23)
(BK)
(Funclion lobcscloc_‘lod] Brake interlock output * Qutput timing signal for external brake signal.
by user constant setting.
® N-CL or P-CL used: Turns ON when output torque reaches
the lower level set by N-CL, P-CL or user constant,
CLT 5 (6) Current limit detection
* N-CL or P-CL not used: Turns ON when output torque
reaches the level set by user constant.
S-RDY 28 271 Servo ready * Turns ON when main power supply ON and servo alarm OFF.
+ 12V 16, 48
+ 12V Qutput ® +12V *5% max output current: 30mA
ov 17, 32, 47, 49 P | Used with ed d f
ower su » Used with s command or current input.
— 12V 31, 46 i pe P
(*3.0V/rated torque) £ 10%: M, F, G, S series, load
TRQ-M 9 Torque monitor ImA or less
(£2.0V/rated torque) = 10%: D series
£2.0V/1000r/min £5%: F, G, S, D series, load 1mA
VTG-M 10 Speed monitor or less
+4.0V/1000r/min +5%: M series
PAO 33 PG Signal Output Phase A
*PAO 34 Phase A
» Pulse after frequency division is output by a line driver
PBO 35 Phase E (MC3487%).
*PBO 36 Phase B | To be received by a line receiver (MC 3486%).
PCO 19 Phase C
*PCO 20 Phase C
PSO 25 PG Signal Qutput Phase § 12-bit absolute encoder (only for CACR-SRLIBYIW[)
_ | r/min value is always output in serial data {transmission
*PSO 40 Phase S | period: 40 msec).
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5.4.6 Output Circuit ’

(1) Sequence signal output circuit

There are four non-contact output signals, employing transistors: Current limit detection, TG ON,
Servo alarm, Servo ready, and three alarm codes with open collector output.

Voltage and current specifications are:

Applied Voltage (V max) £ 30V
Conduction Current (Ip) < 50 mA

NOTE

The sequence signal output circuit requires a separate po;wer supply. It is recommend-
ed to use the same 24V power supply used for the input circuit (Fig. 5.6).

Y SERVOPACK OPTICAL | * CURRENT

OUTPUT L COUPLER | LIMIT QUTFUT
RELAY o Ip TRANSISTOR . ;gﬂ?g
—— CL-""1 .
Y. e ] '
24y *_'_L ]_1~_'Vmax<i y );_4.)[_ _?_*-: . gé‘acg
- £ READY
E.
FREE-WHEELING DIODE B

{CONNECT THE DIODE
WITH THE CORRECT
POLARITY )

Fig. 5.6 Output Circuit -|

(2) Optical encoder (PG) output circuit
{PAO, *¥PAO, PBO, %PBO, PCO, *PCO]

Phases A, B, and C (original point) signals for the optical encoder, PG are output.
Use these signals as positioning signals. The output signal specifications are as follows:

(a) Signal form

® Two-phase pulse with 90° pulse difference for phases-A and -B.
*® Original point pulse (phase C)

(b) Output circuit and receiver circuit

Two types of output circuits are provided: line driver output and open collector output. Fig. 5.7
shows an example of line driver output.
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| ’z I e R L T e
I

k>

¢

L

PHASE A PHASE A
LINE RECEIVER
(1cy
SN75175¢
PHASE B 5 pHASER MC3486*
R: TERMINAL RESISTANGE
{220 TO 4700)
Lo C: DECOUPLING CAPACITOR
L 11 (0.1F)
PHASE C L PHASE C
111
g
OUTPUT b B cinrismane e % Made by Texas Instruments Inc.
LINE DRIVER =!1 |t o TR R S
MC3487 A4 B CHOKE COlL
Ly +5V +E_—nm—-4+ AT, 45V
H T CAPACITOR K ov
v 5 : ¥ L
oV _1-1g] ¥ ov i
T St FRTRL R SRR e R O P : Twisted pair wires
SERVOPACK RECEIVER CIRCUIT

(SUPPLIED BY USER)

Fig. 5.7 Output Circuit and Receiver Circuit

(¢) Output phase (frequency dividing ratio: 1/1)

PHASE A FORWARD RUNNING PHASE A REVERSE RUNNING
. 90"
rasee— P i
PHASE B
PHASE C t PHASEC [_—L 4

Fig. 5.8 Output Phase

For details of frequency division, refer to sect. 7, **“USER CONSTANT (8)"".

(2) Holding Brake Interlock Signal
The brake signal output, which is dependent on the motor circuit conduction state and

motor revolving speed, can be generated.

< Setup Procedure >

When the user constant (memory switch) is set to provide the braking function, the brake signal
output is generated from the 1CN-22, 23 (TG ON). The time interval tB [ X 10 ms] between brak-
ing and motor conduction termination is determined by the BRKTIM user constant.
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5.5 CONNECTOR TERMINAL (2CN) FOR ABSOLUTE ENCODER
CONNECTION

5.5.1 Connector Layout

Table 5.8 Connector 2CN Layout of

§
Table 5.9 Connector 2CN Layout of

SERVOPACK (for 15-bit Absolute Encoder) SERVOPACK (for 12-bit Absolute Encoder)
1 2 3 4 5 6 7 1 2 3 4 5 6 7
PG OV |PG OV |PG OV PG 3V | PG 5V |PG 5V | DIR PG OV PG OV | PG OV | PG 5V |PG 5V |PG 5V | DIR
g 9 10 11 12 i3 8 9 10 11 12 13
RESET BAT | BATO PS #PS [RESET BAT | BATO
14 15 16 17 18 19 20 14 15 16 17 18 19 20
PC % PC PA %PA PB *PB FG PC %PC PA *PA PB *PB FG

5.5.2 Cable Specifications

If required, purchase in units of standard length.

Table 5.10 Cable Specifications

Connection Soldered Type Caulking Type
YASKAWA
Drawing No. B9400064 DE8400053
Manufacturer Fujikura Cable Co.
General Dou./lin‘l%,alngy :YC'SW KQVV-SB
Specifications AWG26 x 6P AWG26 x 10P
Finishing
Dimensions ¢7.5mm &10.0mm
Recommended For Soldered Type For Caulking Type
Receptacle Type

Internal
Composition
and

Lead Color

Standard
Application:
B9400064

!
Ar | Red 1| Blas ] i
A | Black 2 | Yelow- ;
|
As | Green yellow 3 ?‘;]fﬁ:' i
f
Blue- Red-
Fr | White/blue ] white ! NOTE
Yeliow- . Purple- : )
F2 f Twisted 5 b Twisted B
White/yellow : White y . . B
Lieht seot pair Hiae. ; pair 1. When applicable cables listed in Table 5.10 are
P BN green wires 6 ue wircs . . .,
Whitefhght green Brown used, allowable wiring distance between SER-
o Yell
Tange- ellow- .
| whitcforange 7 | Brown VOPACK and motor is 20 meters max.
g | Green Cables must be assembled by authorized ven-
g | Rea dor with appropriate tooling.
Purple- 2. The cable applied for 50 m wiring distance is
i0 . .
Brown avatilable on order (YASKAWA drawing No.

YASKAWA
Standard
Specifications

Standard lengths: Sm, 10m, 20m DP8409179). If wiring distance is 20m or
Terminal ends are not provided (with more, contact your YASKAWA represen-
conngctors), . latve.
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5.5.3 Method of Connection (for 15-bit Absolute Encoder)

= *PC  OUTPUT
LINE DRIVER
v MC3487°

I LINE
¢ | RECEIVER
i SN75175%2

ABSOLUTE
ENCCDER X1 g zem SERVOPACK
I T T R 5~ atrrree e ®1 P
N oa PHASE A 1330 PA, T
. i % :;3 “PA 134 % PA, | i
n j -+~ pg PHASEB 1-3 PBo 1
[ 18 bR 1-36s #PBo 1 |
Pl 2-19 PHAS g P
r ! pe PHASEC PCy i
i
]

| WHITE/GRAY!
£l RoranGE!
T T
!
WHITE:QRANGE, 1
e ; .

-
9 Zoatiear

p ) |

(USER'S SIDE)

' 1
: | :
{ GREEN/ | '
YELLOW ;

7

CABLE

Connector specifications of absolute encoders are as follows.
connector—Type MS3102A20-29P (Receptacle)

*Made by Texas Instruments Inc. Accessory (not attached)— Type MS3108B20-295 (Angie plug)
Type MS3057-12A (Cable clamp)

11 1 @ Twisted pair wires Note:

Fig. 5.9 Soldered Type Connector 2CN Connection and 1CN Qutput Processing
(when using Connection Cable DP8409123)

ABSOLUTE : :
ENCODER 0.2 mm .l SERVOPACK
T rees ,\_4“”,,1,.#“”‘_3? SBTN | PO AR LIS TY TR L Sy e ey el SEET
3 P Y pa PHASE A 1-333
HlA T LI 1-34
18 TP P
I S pg .PHASEB 1-3
C j R 18 o TTTTTTTT "
P 13
7] H T * PR
[ PHASE C 1-1
E t aw e T 1-24
5 . T <z *PC OUTPU
P LINE DRIVER ! :
re - gLl . [1 Recewer
* T - PG5V . ‘ ' 3
= — A ¥ v | g SN75175%=
M 1-48] SEN | ;
o 5 I ; T +5V
i - 7 -39 OSEN : !
! f ; z i_f ; T ov
N -6 1-2 ; !
P e v r
' : ov : :
R ' . X i ‘
! 210 1-214 BAT ,
T : g, ; 12 T +
: : 1-3% OBAT | ! BATTERY
S N ; 212 v —_
voPo (USER'S SIDE}
i i
1 L 15
2-20
sy CABLE =
DE 8400093
SBN =
S S R .
11 Twisted pair wires Note: Connector specifications of absolute encoder are as follows.
- Connector—Type MS3102A20-29P (Receptacle)

Accessory (not attached)— Type M53108B20-295 (Angle plug)

*Made by Texas Instraments Inc.
Type MS3057-12A (Cable clamp)

Fig. 5.10 Caulking Type Connector 2CN Connection and 1CN QOutput Processing
(when using Connection Cable DE8400033)
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5.5.4 Method of Connection (for 12-bit Absolute Encoder)

ABSOLUTE

»

S

’

) sl S8 pa, I
LA WATE/BLUE!  § . Pha T
H° veLow! B pie 1 P
B Cwereveeow! | fp-lg T T T wPBg 1y
; 3 T
P 1 A pe PRAGE PC, | 4 1
¥ | - *FC, | |
P
. r PASES, el re Ly
: +ps  QuTPUT g *PSe 1 4 1 U
LINE DRIVER ' ! LINE
: s2.  Mesasy i tRECENVER |
. W PG5V [ .
Poav ! [ ﬁsmsﬂs z
1 ! X
: ‘E-\(— +5V ?
T ov 7
‘ ;
X
]
B |
ok ;
1
| a1t
Ll TEATTET}
" ! e
b (USER'S SIDE!}
- CABLE ol
ant DPB409123 s H - = |
#*] BN
L = P
1 : Twisted pair wires Note: Connector specifications of abselute encoders are as follows,
ot connector--Type MS3102A20-29P (Receptacle)
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Fig. 5.11 Soldered Type Connector 2CN Connection and 1CN Qutput Processing
(When using Connection Cable DP£409123)

ABSCLUTE .
ENCODER 0.2 mem . SERVOPACK
e - e R —
R &, PHASEA Leao SFN HET
A 1 s Fe-16 i ; B
2 t «PA JowPas 0 4 3 f§
) I 2-17 A r o W
Ly pp PHASEBL 1sglem, | ) @ |3 <
g : é. . 22 PR 1-36'1 »« PBo J: ¥ j il
i PHASEC, " 1ssgpe, ¢ P 0 1
E T 4 ] PC mmmmmmn =
1
T *PC L I
F ! l:‘ E P
K P :
1T — 1 '
! L i LINE
- : ) . RECEVER
i L4 ! asr\l?sws*z
¢ PR Lk
T ;1 : N Y
T
. P ! ov
3

J R

T +
; T_B.ATTEH:"’
L ‘_e__.__. e d |

(USER'S SIDE}

CABLE
DEB400093 i
*l B = :
Ty 1 Twisted pair wires Note: Connector specifications of absolute encoder are as follows.
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Fig. 5.12 Caulking Type Connector 2CN Connection and 1CN Output Processing
(when using Connection Cable DE&400093)
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INTERNAL CONNECTION DIAGRAM
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6. OPERATION
6.1 POWER ON AND OFF

Arrange the sequence so that the power is simultaneously supplied to the main circuit (R, S, T) and
the control circuit (r, t), or supplied to the control circuit first, then to the main circuit (Figs. 6.1

and 6.2). '

powen orePOWERON SRy e

mMcce

e 1MC ]
THREE-PHASE —© 0—— i e
200 TO 230 VAC—0_b—M 1+ 5 )
(30/60H7)  —o o—M — T SERVOPACK Fig. 6.1 Connection Example for
amc 4

Simuitaneous Control Power ON/OFF
&4

L= 1 -
pa 1-38 (
+ - —_—
24vDC Ty " (SERVO ALARH@I
3'39,5_3}:'&;—7&.;3&?@5!1

power oFF PORER ONSRy  qumc l
! — 18UP ISUP,2SUP:  Surge suppressor

TMCCB MG TMC . i tD: Free-wheel diode (1o prevent spike of SRy)
THREE-PHASE —¢ 0—'"! it i
200 TO 230 VAC—¢ 0—M
(50/60 Hz) —& oM\

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

-
(SERVQ ALARM?Q‘

TP o e,

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

is the reverse of the power ON sequence.

Precautions for Connections in Figs. 6.1 and 6.2

® Make sequence to assure that the main circuit power will be cut off by a servo atarm signal. (The alarm
information is written on E2 PROM, so when the power is simultaneously cut, the alarm subject can be

checked with the power resupplied.)

* When power is supplied to the power ON/OFF sequence shown in Fig.6.1, the normal signal is set (SRy
is turned ON) in the control circuit after a maximum delay of 3 seconds,

Note: When the power is turned ON, a servo alarm signal continues for approximately 3 seconds
to initialize the SERVOPACK.,

* Since SERVOPACK is of a capacitor input type, large in-rush current flows when the main-circuit power
is turned ON (recharging time: 0.5s10 1s). Also, recharging voltage is discharged quickly into discharging
resistor when the in-rush circuit power is turned OFF. Therefore, if the power is turned ON and OFF
frequently, the recharging-current limit resistor may be degraded and a malfunction may occur.

When the motor starts, turn ON the speed reference and turn it OFF when the motor stops.

Do not turn the power ON or OFF.

® Before power ON or OFF, turn OFF the “‘Servo ON’" switch to avoid transient troubles,
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6.2 SPEED REFERENCE s
6.2.1 Speed Reference Circuit

From the SERVOPACK built-in control power (1ICN-(6) , @) : +12V, ICN-(D , 3D, , @9 :
0V, ICN-GD, @ : —12V) or the external power, the speed reference voltage is given to 1CN- (9
and (3 orto ICN-(49 and (5 When the SERVOPACK built-in control power is used, the motor
speed fluctuates in the range of £2% of the speed set value.

The method for giving speed reference voltage is descj:ribed below.

(1) For accurate (inching) speed setting

o

ST

P TR T Y

SERVOPACK 25HP-10B type:  Multiple-rotation type, wire wound variable resistor

18k (3 W OR OVER) (with dial MD10-30B4)

TYPE 25HP-108 |4
OR EQUIVALENT,
12v o=

T 2 ki

2 ..
' (a} When Multiple-rotation Type,
Wire Wound, Variable Resistor is used

RV30YN type: Carbon-film variable resistor made by Tokyo Cos-
mos Electric.
Low- and high-speed relays: Reed relays or low-level relays.

Note: When a carbon resistor is used, a great residual
 SERVOPACK resistance temains, and so the speed control range be-
3 comes approximately 500:1.

k)

R T R

1kl { W OR OVER} 1 Bki1 {1 W OR QVER)

32 {FOR LOW SPEED)

TYPE RVIOYN TYPE RVIOYN
OR EQUIVALENT QR EQUIVALENT

)

(FOR HIGH
SPEED)

P24 (b} When Carbon Variable Resistor is used

PR S W * Parenthses are for auxiliary input.
Fig. 6.3 Method for Giving Speed Reference Voltage [for Accurate (inching) Speed Setting]

(2) For relatively rough speed setting

é * Parentheses are for auxiliary input.

Note: When a carbon resistor is used, a great residual resistance
JQSERVOPACK remains, and so the speed control range becomes about
i 500: 1.

:gl-lz 1-14)=

;1 -13¢1-150%
LR DT SR

T¥PE RV3OYN
OR EQUIVALENT

‘|- 2k

Fig. 6.4 Method for Giving Speed Reference Voltage
(for relatively Rough Speed Setting as Compared with Fig. 6.3)
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6.2.2 Stop Reference Circuit

When giving a stop reference, do not open the speed reference circuit (ICN- {2 1CN- (9 ), but
set to OV.

18k v
{(+W GR OVER) [;;
" By SERVOPACK

TYPE 25HP-10B

OR EQUIVALENT
2
.l- 2kt

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

=
18k0 RUN (ON) i
{(+W OR OVER) STOP (OFF) &

1 TYPE RV30YN

'[Oﬁ EQUIVALENT

Li SERVOPACK

12v 112 (1-14) %
2 k2 i

>

Al :1§_‘=_[ AL P

(b) When Carbon Variable Resistor is used
* Parentheses are for auxiliary input.

Fig. 6.5 Methed for Giving Stop Reference

6.2.3 Handling of Speed Reference Input Terminal

The unused terminals, out of the speed reference terminals 1CN- (2 , (13 and the auxiliary input
terminal 1CN- , (3 must be short-circuited or select *‘Zero-speed Reference’” with user constant
setting. {Cn-01: bit No. 4, 5. Refer to Table 8.5.)

6.2.4 Auxiliary Input Circuit (+2 to £10V)
Auxiliary input circuit is used for application at rated reference voltage other than +6V.

* Adjustment procedures
For parameter setting of auxiliary input reference, input motor rotation per 1V (r/min/V)

to user constant | INBGN | .

When combined with YASKAWA POSITIONPACK in positioning system drive, auxiliary
input terminals are normally used as speed reference input. In this case, positioning loop
gain is adjusted with the user constant | INBGN | .
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6.2.5 Zero Clamp Speed Control

The zero clamp speed contrel mode can be selected by properly setting user constant Cn-01 (bits
A and B). In this mode, the motor rotating speed goes below the user constant Cn-OF
setting, and the speed reference is cut off to clamp the motor revolvmg speed to zero when the P-
CON signal is turned ON.

In the zero clamp speed control mode, P/PI control changeover cannot be effected as in regu-
lar speed control because the P-CON signal serves as the zero clamp function ON/OFF signal.

6.2.6 Soft Start Function

Motor accel/decel time can be set up. _

113 id '
1

< Setup Procedure >

Enter as the Cn-07 | SFSACC | user constant the time (ms) required for the motor to reach the
maximum rotating speed.

6.2.7 Jogging Function

Even if no speed reference is entered during a test run, the motor can be operated by a circuit board
mounted switch. The jogging speed (r/min) can be varied by adjusting the JOGSPD user constant
Cn-10. Refer to Par. 8.4.3 for the details of the operation method.

6.3 TORQUE CONTROL ':r

In the torque control mode, the speed loop is disconnected and the motor is driven by torque refer-
ence. In this mode, torque control I or torque control 11 can be selected by setting bits A and B
of user constant Cn-01.

6.3.1 Torque Control I

The torque reference voltage is applied between input terminals ICN 12 and 13 from the
SERVOPACK incorporated control power supply (ICN- 16,‘ 48: +12 V; 1CN-17, 32, 47, 4%:
0 V; 1CN-31, 46: -12 V) or external power supply. “

The 1/O relationship can be set by user constant Cn-l’j’{ TCRFGN | at standrad 3V/rated
torque. Additionally, speed limit value can be set by user censtant Cn-14 | TCRLMT |. Cn-14

TCRLMT | is effective only for torque control mode I. .
ﬂ

i

|
i\
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The method for giving torque reference voltage is described below.

(1) For accurate (inching) torque setting
In Figs. 6.6 and 6.7, 1-12 and 1-13 are the input terminals number of SERVOPACK.

v S

-2 SERVOPACK
1.8k {3 W OR OVER) §
. B
TYPE 25HP-10B } 5 4
OR EQUIVALENT, 2 x
12v i1-12
F
]' :
¥1-13
e i

25HP-10B type: Multiple-rotation type, wire wound variable resistor
(with dial MD10-30B4) -

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

Tk (4 WOR OVER} 1.8kl (} W OR OVER}

32 (FOR LOW SPEED)

TYPE AV3OYN TYPE RV3OYN
|_ OR EQUIVALENT | OR EQUIVALENT
-

12v-
0.1 k01

(FOR HIGH
SPEED)

RV30YN type: Carbon-film variable resistor made by Tokyo Cosmos Electrie,
Low- and high-speed relays: Reed relays or low-level relays
Note: When a carbon resistor is used, a great residual resistance remains,
and so the torque control range becomes approximately 500:1.
(b) When Carbon Variable Resistor is used

Fig. 6.6 Method for Giving Torque Reference Voltage
(for Accurate Torque Setting)

(2) For relatively rough torque setting

1.8k} (} W OR OVER)

TYPE AV30YN
OR EQUIVALENT

12V
-I- 2k0) 500+ 1 tgg
: ¥1-13
t@%@w%m S

Notc: When a carbon resistor is used, a great residual rcsistance remains,
and so the torque control range becomes about 500:1.

Fig. 6.7 Method for Giving Torque Reference Voltage
(for relatively Rough Torque Setting as Compared with Fig. 6.6)
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6.3.2 Torque Control II (Torque control with Speed Limit + Speed Control)

¢ In torque control II, torque control is performed along with speed control using the motor speed

limit function. Switching from torque control to speed control can be available by turning P-CON
signal ON.

* In torque control II, P-CON signal is used for switching tor(iue control and speed control so that
P/PI control cannot be switched like during usual speed control.

¢ The torque reference voltage is applied between input terminals 1CN 14 and 15 from the
SERVOPACK incorporated control power supply (ICN-16, 48: +12 V; 1CN-17, 32, 47, 49:
0 V; 1CN-31, 46: -12 V) or external power supply. The speed limit voltage (a positive voltage
sets both speed limits) is applied between input terminals 1CN 12 and 13. The 1/O relationship
can be set by user constant Cn-13 TCRFGN at standard 3V/rated torque.

Torque reference voltage and speed limit voltage application procedure examples are given below.

® For accurate (inching) torque or speed limit setting

The SERVOPACK input terminal numbers shown in Figs.' 6.8 and 6.9 are for entering torque
reference voltage. Parenthesized terminal numbers are for entering speed limit voltage.

(1) For accurate (inching) torque setting or speed limiting

IV RCTTR

i SERVOPACK
1Bk (+W OR QVER) &

TYPE 25HP-108 44 25HP-10B type: Multiple-rotation type, wire wound variable resis-

o S e A1 T M,

12y = 14 tor (with clial MD10-30B4) made by Sakae Tsushin Inc.
T 2 kil
1
15
N LM T
(a) When Multiple-rotation Type, Wire Wound Variable Resistor is used
il
[
i
L i
1 k0 (+W OR OVER) 1.8k( (+W OR OVER) “5 RV30YN type: Carbon-film variable resistor made by Tokyo Cos-

3 2 FOR LOW SPEED] -] SERVOPACK mos Elecl!.'ic.
: Low- a“d|high'5Pe°d relays:  Reed relays, or low-level relays.

TYPE RV30YN
QR EQUIVALENT

3 01k

TYPE RAVIOYN
L OR EQUIVALENT

12v-, (FOR HIGH

SPEED)

ia-12) Note: When a carbon resistor is used, a great residual
g re;;.istancc remains, and so the torque control or speed
N35018) limiting control range becomes approximately 500:1.

!

)
{b} When Carbon Variable Resistorl‘ is used

2kN

500 .1

L

I
Fig. 6.8 Method for Giving Torque Reference or Speed Limiting Reference Voltage
(for Accurate Speed Setting)

'
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(2) For relatively rough torque setting or speed limiting setting

18kl {+W OR OVER)

1% SERVOPACK
TYPE RV3DYN ¢
OR EQUHVALENT 2. . .
12V ;1"4”'12) - Note: When a carbon resistor is used, a great
‘[ 2k I : residual resistance remains, and so the tor-
3 o
500 1 1-15¢1-13 que control or speed limiting control range
&
e e I — becomes about 500:1.

Fig. 6.9 Method for Giving Speed Reference Voltage
(for relatively Rough as Compared with Fig. 6.8)

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

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

* To protect the motor from overload current when an abnormal load lock occurs in the load.
® To change the current limit value according to the external sequence.

The current can be limited by multi-stage setting by the use of relays (Fig. 6.10). The same
effect can be obtained by giving voltage signals making analog change.

Ty sore s TR
— A le_|c | o
| . %".SERVOPACK Relay: Low-level relay type G2A-432A made by
‘ sgsfggg ! $-44 -Omron Corporation.
| SUPPLY T
I 1490w,

Fig. 6.10 Multi-stage Switching of Current Value at Forward Side

6.4.1 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 1CN- and .

The value of current limit reference voltage is rated current at 3.0 V for applicable motor,
The power supply must use an internal resistance less than 2kf). The input resistance at
SERVOPACK side must be greater than 5k{. When external current is not restricted, contacts
between terminals 1CN- and and between 1CN- and are opened.



6.4.2 Set Voltage and Current Limit Values

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

6.11.

300

200

CONTINUOUS
CURRENT
RATIO
%) 100

(a) Current Limit at Forward Side

300

-3 —B
SET VOLTAGE (V)

200

CONTINUOUS
CURRENT
RATIO 100
(%)

(b) Current Limit at Reverse Side

Fig. 6.11

3 6

SET VOLTAGE V?}

6.4.3 Current Limit when Motor is Locked

[
i
i
i

b

Note:

Set Voltage and Current Limit Values

If setting value exceeds max output
current value of SERVOPACK, max
output current value becomes satura-
tion value.

When locking a motor by applying a current limit, determlne a current limit value less than 70%

of the rated current of the motor.

If the load condition requnrc’s a current limit exceeding the rated

motor current, refer to Fig 4.1 ““Overload Detection Level’” and make sure to unlock the motor

before reaching the trip level.

Note that when the speed reference voltage is less than tens or so millivolts (affected by set-
ting of user constant [INBGN | [LOOPHZ |), the motor lock current sometimes pulsates.

If this is not desirable, the current pulsation can be removed by increasing the speed reference voltage.
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6.4.4 Using Method of 15-bit Absolute Encoder

The 15-bit absolute encoder outputs PAO, PBO and PCO are shown in Fig. 6.12.

SERVOPACK
e e e T O s e e SEN
- SERIAL DATA B
ABSOLUTE ENCODER b
N
DIVISION PAO
- = PBO
PCO

Fig. 6.12 Absolute Encoder Output

When SEN signal is input (from a low to high Ievel), absolute data is first output from PAO as serial
data, then as initial incremental pulse PAO, PBO (2-phase pulse with 90-degree phase difference).

After this, output operation same as normal incremental encoder (2-phase pulse with 90-degree
phase difference) is performed.

R Gl

ST b el
SERIAL NORMAL INCREMENTAL
DATA PULSE

INITIAL INGREMENTAL
PLILSE

ABSOLUTE VALUE DATA

Fig. 6.13 Absolute Value Data Qutput
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(1) Contents of absolute value data

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

* [nitial incremental pulse:

Pulse is output at the same pulse speed as rotation is made at approx. 2700 r/min from the motor
shaft origin position to the current motor shaft position.

Assuming that the serial data value is M (rovolutions), .initial incremental pulse count value
is Po (pulses) and the number of pulses per revolution of the. motor (depending on divider circuit
setting) is R (P/R), the current position PE can be obtained by the expression:

| P = MxR+Po|

(Example)
gEEi.EURPENCE POSITION CURRENT POSITION (Py)
-z =1 0 +1 / +2
COORDINATE VALUE — : V : ) :
; ' ' ‘ | : '
‘ | i ‘ b !
i -1 ! +/~ 10 | +1 : pot2 i
! I 1 '
VALUES OF M —— ; . ; — . :
: : | - = — :
! i : ! i ' |
, !
! ! l...____ | Pu ! I«——, L

Pe : Current value read-out from encoder (servo)
M . Multi-revolution data (servo)

Po : TInitial incremental pulses read-out from encoder (servo)
(Normally, negative value)

Ps : Initial incremental pulses read-out at setup point
(Normally, negative value. This value is stored and controlled by upper controller.)

Py Current value required in user’s system
Y

R : Number of pulses per encoder rotation
(32768 pulses for this encoder)

PE = MxR+Po
Py = Pe-Ps
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(2) Typical circuit
Fig. 6.14 shows a typical circuit processing 15-bit absolute encoder output.

PROCESSING CIRCUIT (SUPPLIED BY USER)

SERVOPACK

SEN
o ié
7406
OSEN
oV
BAT
e
BATTERY
T@ OBAT
LINE
REGEIVER
SERIAL PAC
INTERFACE Q R € FAO
CIRCUIT
PBO
Q R *PBO
UP/ uP 1n Af
DOWN | powi |PHASE “[ "¢
COUN- DECODER PCO
TER
BC @ R *PCO
CLEAR av
APPLICABLE LINE RECEIVER ov

SN75175 OR MC3486 MADE BY TEXAS INSTRUMENTS, INC. 0V
R: TERMINAL RESISTOR (220 TO 470%)
B ey

LRI e

Fig. 6.14 Typical Output Processing Circuit
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(3) Absolute data receiving

Absolute data must be processed in such a sequence as shown in Fig. 6.15.

SEN INITIAL
: SERIAL  INCREMENTAL INCREMENTAL
N S DATA PULSE PULSE

PA - _[UNDEFINED | oo eda]  Pofgmbrs Ty i s B
(A#) (A%)

PB _~ "I UNDEFINED_ ] ST GRS
(B #) (B#)

100 ms Max.
120 TC 300 ms 10TO25ms 25ms Max.
T
1 T03ms :

Fig. 6.15 How to Process Absolute Data Receiving

Make the SEN signal high level.

After 100ms, set serial data reception-waiting-state.
Clear the up/down counter (for incremental pulse counting) to zero.

Receive serial data of 8 bytes.

®w O

Normal incremental operation status is entered in approx. 50 ms after the last serial data are
received.

(4) 15-bit absolute encoder phase A (PAO) serial data specifications
Table 6.1 Phase-A Serial Data

Specifications (15-bit)
“0" 109"

Data Transmission Meth

“+" OR "'

Asynchronous (ASYNC)

- “CR”
] B b

“p
pa e B BT EE]
Baud Rate 9600 bauds ! Theal
Start Bit 1 bit ! el
Stop Bit 1 bit 00000101 ¢
Parit Even START o EVEN
. i - BIT DATA PARITY
Character Code ASCII 7 bits

Data Format

8 characters (P) (+/-)

(0 o0 9) 5 digits (CR) Fig. 6.16 Serial Data

During normal operation, serial data of the number of cumulative rotations (in 5 digits) from the
reference point (set at setup time) are output in the format show in Table 6.1.

Zero rotation is displayed by either |P+00000 (CR)| or |P—00000 (CR}|.

Number of cumulative rotations is counted from 0 through +99999, then rotation register rolls over

to £00000.
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(5) Incremental pulse

Initial incremental pulse giving absolute data and normal incremental pulse are output through the
divider. (See Fig. 6.17.) The frequency divider is set by user constant Cn-0A.

SERVOPACK

3

ABSOLUTE ENCODER g
j FREQUNENCY PAD
DIVIDER PEO
8192 P/R / 1 NUMBER OF SETTING
(FIXED) #d PULSES/REV
#d
T o ot S A 4; PCO
L P/R L8 e e T R o S e . 1 P/R

(DIVISIOIN =

NUMBER OF SETTING PULSES )
8192

Fig. 6.17 Incremental Pulse

(1) Output phase

AT FORWARD RUNNING AT REVERSE RUNNING
90°
; ! b0 = LT T L
i b 90" H
PRO _f |[_l PBO __1 ‘_....__]
1
! 1
PCO I I PCO [_L

Fig. 6.18 Output Phase at Forward/Reverse Run

PCO (reference pulse) synchronizes with PAO, but the pulse width becomes narrow because PCO
is not divided. If the dividing ratio is not 1/2n, accurate 90-degree phase difference is not made
and the pulses are output as in Fig. 6.19.

FBO

(The phase difference t, t part equally exists within one revolu-)
 tion, thus the minimum position error results. J

Fig. 6.19 Division Ratio and QOutput Phase Difference
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(6) SEN signal

(1) When the SEN signal level is changed from low to high, + 5V power supply is applied to the
absolute encoder and serial data and initial incremental pulse are sent; then normal operation
is started.

If the SEN signal is changed from high level to low level when the motor is not ener-
gized, +5V power is not supplied to the absolute encoder.
(@ Do not change the SEN signal level from low to high for | second after the control power sup-
ply and main power supply are turned ON.

(Undefined time of PAO and PBO before serial data is sent is prolonged.)

(3 When the SEN signal is in the low-level status, the motor cannot be under current conduction.
(Baseblock is set.)

(@) Even if servo ON signal is entered, the motor is not energized until the SEN signal is input
and the encoder starts normal operation, that is, sending of serial data and initial incremental
pulse is complete.

(8 When the motor is energized, the dropped SEN signal is disregarded as follows:

SERVO ON __j / DISREGARDED
SEN SIGNAL Lo WL
'ﬁT\ N/ ABSOLUTE VALUE

DATA SENDING TIME

!
MOTOR ENERGIZE BASEBLOCK | BASEBLOCK RELEASED

(8 Electrical specifications

SERVOPACK

SEN 1-4 [

b
i wna
OSEN Ry v

EQUIVALENT
TO 7406

® PNP type is recommended for transistor.
® Signal level (high level: 4V min., low level: 0.7V max.)

Fig. 6.20 Electrical Specifications of :SEN Signal
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(7) Battery
Be sure to use battery to store position information if absolute encoder power should fail.

® The following battery is recommended:
Lithium battery (made by Toshiba, type ER6C 3.6V x 1}

* Be sure to connect the battery so-as to prevent an environmental change or a change with the pas-
sage of time from causing contact failure.

* Since battery voltage is not monitored in the SERVOPACK, make sure that voltage will not be
less than 2.8V. Provide a low battery voltage detecting circuit or monitor if necessary in the system,

® Refer to Par. 13.3 “PRECAUTIONS FOR BATTERY REPLACEMENT"’ for battery replace-
ment methed.
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(8) Setup method for 15-bit absolute encoder

To clear the cumulative rotation number to zero for testing the motor, or when the absolute encoder
has been left disconnected to a battery for more than four days, the encoder needs to be setup by
the following procedure. (Under the above conditions, capacitors in the encoder may be charged
insufficiently so that the internal circuits may malfunction.)

(1) SERVOPACK power supply OFF
Turn OFF the power supply if it is turned ON.

(2) Battery power supply OFF
Remove the battery for the encoder.

(3 Discharging (The capacitor in the encoder is discharged.)

* When discharged at SERVOPACK
Shortcircuit the reset terminal (SW6-1, 2) on the SERVOPACK board for 2 minutes or
more. (For details, refer to Fig. 6.40.)

* When discharged by encoder connector
Shortcircuit between the encoder connectors R and S for 2 minutes or more.

* When discharged by encoder signal line (non-twisted wire)
Shortcircuit between reset signal line (white/gray) and OV (white/orange) for 2 minutes
Or more.

(4) Wiring and battery connection
Restore the normal wiring and connect the battery to the encoder.

(® Power ON [‘
Turn ON the SERVOPACK power supply and set the:‘ SEN signal to high level. If no
error occurs, setup has been completed. If there is a;tny, restart from (1) again.

1]

i

KEY POSITION ENCODER i

. SERVOPACK
A —H— 4 2CN-16
5 © 1 ONHITE/ORANGE) I
bt MR S 2-13
R TR 7 1z
. ) i: .
PG CABIE o

ADD THIS LINE. . REMOVE CONNECTOR AND
i SHORTCIRCUIT

Setup Method by PG Cable
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6.4.5 Using Method of 12-bit Absolute Encoder
The 12-bit absolute encoder outputs PAO, PBO, PCO and PSO are shown in Fig. 6.21.

SERVOPACK
B P e T C e e SEN
e SERIAL DATA &
ABSOLUTE ENCODER £ o
b o
" o—e FREQUENCY ik PAO
v DIVIDING o
s CIRCUIT _ % —=— PBO
= b
PC i ”
PN b + PCO
=y PSO

.
b

Szt 7 s o s F e m s
R R S A a2

£y
u

f

2

Fig. 6.21 Absolute Encoder Output

When SEN signal is input (from a low to high level), absolute data is first output from PAO
as serial data, then as “‘initial incremental pulse’’ PAO and PBO (2-phase pulse with 90-degree phase

difference). (See Fig. 6.22.)
After this, output operation same as normal incremental encoder (2-phase pulse with 90-degree
phase difference) is performed.

No. of rotations (serial data) is output from PSO.

SEN SIGNAL ———
o e | TR
PBO " UNDEFINED ] R
SERIAL NORMAL INCREMENTAL
DATA PULSE
NITIAL INCREMENTAL
PULSE
ABSQLUTE VALUE DATA
_UNDEFINED ] R
NO. OF ROTATIONS
SERIAL DATA

Fig. 6.22 Absolute Value Data Output
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(1) Absolute data contents

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

e Initial incremental pulse:
Pulse is output at the same pulse speed as rotation is made at approx. 4900 r/min from the motor
shaft origin position to the current motor shaft position.

Assuming that the serial data value is M (revolutions), the initial incremental pulse count value
is Po (pulses) and the number of pulses per revolution of the motor (depending on divider circuit set-
ting) is R (P/R), the current position Pe can be obtained by the expression:

[ Pe = MxR+Po|

(Example)
REFERENCE POSITION T POSITION (Pe)
(SETUP) CURREN :
-2 —1 0 +1 +2
COCRDINATE __! ; Y ! r ;
¢ H T li
VALUE : ; ‘ { D |
i | : : P '
! -1 ! +/=10 ! +1 5 o2 i
H [
VALUES OF M —| : ; ' - ',
i : ! . e d - |
L : ; [ ! 1 i
I I
! ! Py !
| ] T

Pe : Current value read-out from encoder (servoe)
M : Multi-revolution data (servo)

Po : Initial incremental pulses read-out from encoder (servo)
(Normally, negative value)

Ps : Initial incremental pulses read-out at sctup point
(Normally, negative value. This value is stored and controlled by upper controller.)

Pu:  Current value required in user’s system

R : Number of pulses per encoder rotation
(4096 pulses for this encoder)

Pe = MxR+Po
Py = Pe-Ps
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(2) Typical circuit
Fig. 6.23 shows a typical circuit processing 12-bit absolute encoder output.

PROCESSING CIRCUIT (SUPPLIED BY USER)

SERVOPACK
S K R e R R S Z

sy SEN
7406
OSEN
ov
BAT
1o
BATTERY
T@ CBAT
LINE
RECEIVER
SERIAL . PAQ
INTERFACE i *PAD
CIRCWIT
PRO
* PPRO
o up Ag
LL -.—-2'
z 5 [DOWN PHASE B¢
=S DECODER PCO
cHD
200 P * PCO
T PSO
CLEAR PS <—<L [] i « SO
oV
APPLICABLE LINE RECEIVER 0y

SN75175 OR MC3488 MADE BY TEXAS INSTRUMENTS, INC. 0V
R: TERMINATE RESISTOR 220 TO 47001}
P S T SO SE T S SOt o

Fig. 6.23 Typical Output Processing Circuit
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(3) Absolute data receiving

Absolute data must be processed in a sequence as shown in Fig. 6.24.

— INITIAL
SEN INCREMENTAL INGREMENTAL
1 SERIAL DATA PULSE PULSE
PA [ UNDEFINED | [F5P 5] L[oada. Wit i sedii i g
(Af) (AR
"B 7 [ GNDEFINED ] TS st
(B #) {B#)
100ms Max.
120TO300ms 11070 25 ms 25ms Mavx.
1T03 rL'ns
ps YT UNBEFINED ) SRR
r/min SERIAL DATA

Fig. 6.24 How to Process Absolute Data Recsiving

Make the SEN signal high level.

Receive serial data of 8 bytes.

® O

received.

After 100 ms, set serial data reception-waiting-state.
Clear the up/down counter (for incremental pulse counting) to zero.

Normal incremental operation status is entered in approx. 50 ms after the last serial data are

(4) 12-bit absolute encoder phase A (PAQ) serial data specifications

Table 6.2 Phase-A Serial Data
Specifications (12-bit)

Data Transmission Method] Asynchronous (ASYNC)

Baud Rate 9600 bauds
Start Bit 1 bit
Stop Bit 1 bit
Parity Even

Character Code ASCII 7 bits

& characters (P/A) (+/—)

Data Format (© to 9} x 5 digits (CR)

"o T0 9"

“CR
FEs] ] | Eaad] Ew'ﬂ@i‘l EE]

“P'OR*4* "+" OR "—"

S
: Tl
|

o 0 0 0 ¢ 1 010
START EVEN
BIT DATA PARITY

Fig. 6.25 Serial Data

During normal operation, serial data of the number of cumulative rotations (in 5 digits) from the refer-
ence point (set at setup time) are output in the format shown in Table 6.2.

Zero rotation is displayed by either |P+00000 (CR)| or |P—00000 (CR)]| .

Number of cumulative rotations is counted from 0 through +99999, then rotation register rolls over

to *+00000.
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(5) Phase-S (PSO) r/min serial data specifications

Table 6.3 Phase-S Serial Data
Specifications (15-bit)

Data Transmission Method

Asynchronous (ASYNC)

Baud Rate 9600 bauds
Start Bit 1 bit
Stop Bit 1 bit
Parity Even

Character Code

ASCII 7 bits

Data Format

8 characters (P/A) (+/-)
(0 to 9) % 5 digits
(0 to 9) x 4 digits (CR)

r/min{5 DIGITS}

“P"OR A" '+ OR-" “p"TO"g"

ABSOLUTE POSITION WITHIN
ONE ROTATION({4 DIGITS)
“g"T0g"
“CR"

won

P i s o o e [ s i i (i

H -
| -
O0C¢001010

—_—
gerART DATA EVEN

PARITY

Fig. 6.26 Serial Data

During normal operation, serial data of the number of curnulative rotations (in 5 digits) and
absolute position within one rotation (in 4 digits) are output in the format shown in Table 6.3.
Sending period is approx. 40 msec.

The absolute position data are increased in the CCW direction rotation when viewed from
the motor shaft.
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(6) Incremental pulse

Initial incremental pulse giving absolute data and normal incremental pulse data are output through
the divider. (See Fig. 6.27.) The frequency divider is set by user constant Cn-0A.

SERVOPACK

ABSOLUTE ENCODER A
%
FREQUENCY - FAO
DIVIDER i PO
B192 P/R / = | NUMBER OF SETTING
(FIXED) £ 1 PULSESIREV
Bl
1P/R R R 1P/R peo
NUMBER OF SETTING PULSES
(DIVISION RATIO= 5155 )
Fig. 6.27 Incremental Pulse
(1) Output phase
AT FORWARD RUNNING AT REVERSE RUNNING
%0°
T L ] L 1L
j : PAG ;
: | <90 !
e F—
PBO I —IL i PBO
] [l
PCO [ 1 PCO [

Fig. 6.28 Output Phase at Forward/Reverse Run

PCO (reference pulse) synchronizes with PAQO, but the pulse width becomes narrow because PCO
is not divided. If the dividing ratio is not 1/2n, accurate 90-degree phase difference is not made
and the pulses are output as in Fig. 6.29.

PAC — ; —

FBO

L2t s 2t

The phase difference t, t part equaily exists within one revolu-
tions, thus the minimum position error results.

Fig. 6.29 Division Ratio and Output Phase Difference
|
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(7) SEN signal

®

When the SEN signal level is changed from [ow to high, + 5V power supply is applied to the
absolute encoder and serial data and initial incremental pulse are sent; then normal operation
is started.

If the SEN signal is changed from high level to low level when the motor is not ener-
gized, +5V power is not supplied to the absolute encoder.
Do not change the SEN signal level from low to high for 1 second after the control power sup-
ply and main power supply are turned ON.

(Undefined time of PAO and PBO before serial data is sent is prolonged.)

When the SEN signal is in the low-level status, the motor cannot be under current conduction.
(Baseblock is set.)

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

When the motor is energized, the dropped SEN signal is disregarded as follows:

SERVO ON ——J / DISREGARDED
T

\ !
SEN SIGNAL [ w_ L_]/ ABSOLUTE VALUE DATA
I

! SENDING TIME
BASEBLOCK | sASEBLOCK RELFASED

MOTOR ENERGIZE

Electrical specifications

SERVOPACK
EE

F oo

(CIRCUIT SUPPLIED BY USER)

g,

F g Rt

+5V

P e N

OSEN

EQUIVALENT TO 7406

g W W g W e R g, 4
B e e e e T

* PNP type is recommended for transistor.
® Signal level (high level: 4V min,, low level: 0.7V max.)

Fig. 6.30 Electrical Specifications of SEN Signal
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(8) Battery

Be sure to use battery to store position information if absolute encoder power should fail.

* The following battery is recommended:
Lithium battery (made by Toshiba type ER6C 3.6V x 1)

* Be sure to connect the battery so as to prevent an environmental change or a change with the pas-
sage of time from causing contact failure.

* Since battery voltage is not monitored in the SERVOPACK, make sure that voltage will not be
less than 2.8V. Provide a low battery voltage detecting circuit or monitor if necessary in the system.

® Refer to Par. 13.3 ““PRECAUTIONS FOR BATTERY REPLACEMENT”’ for battery replace-
ment method.
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(9) Setup method for 12-bit absolute encoder

To clear the cumulative rotation number to zero for testing the motor, or when the absolute encoder
has been left disconnected to a battery for more than four days, the enocder needs to be setup by
the following procedure. (Under the above conditions, capacitors in the encoder may be charged
insufficiently so that the internal circuits may malfunction.)

(1 SERVOPACK power supply OFF
Turn OFF the power supply if it is turned ON.

(2) Set the SEN signal to high.
When the SEN signal is high, + 5V power is supplied to the encoder. Keep this condition
for more than 2 minutes to fully charge the backup capacitor. In this stage, the encoder
is in alarm status.

(3 Discharging (The capacitor in the encoder is discharged.)

® When discharged at SERVOPACK
Shortcircuit the reset terminal (SW6-1, 2) on the SERVOPACK board for 2 minutes or
more. (For details, refer to Fig. 6.40.)

* When discharged by encoder connector
Shortcircuit between the encoder connectors R and S for 2 minutes or more.

e When discharged by encoder signal line (non-twisted wire)
Shortcircuit between reset signal line (white/gray) and OV (white/orange) for 2 minutes
Or more,

(4) Wiring and battery connection
When the wiring is removed for resetting, restore the normal wiring and connect the bat-
tery to the encoder.
(Battery can be removed from the beginning.)

(&) Power ON
Turn ON the SERVOPACK power supply and set the SEN signal to high level. If no
error occurs, setup has been completed. If there is any, restart from (1) again.

ENCCDER
KEY POSITION

A

; ™ ;
S : D1 GWHITE/ORANGE)
T — %
R —

- (WHITE/GRAY)

PG CABLE
ADD THIS LINE. REMOVE CONNECTOR AND SHORTCIRCUIT

Setup Method by PG Cable
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(10} Alarm output of the 12-bit absolute encoder

12-bit absolute encoder has alarm detection function as shown in Table 6.4.

If an error occurs in the encoder while the SERVOPACK is operating, the SERVOPACK
displays | | |A.[8]0! in SERVOPACK LED.

Set the SEN signal (1CN-4) to low (or, turn OFF the 5V power supply to the encoder) in
this stage. SERVOPACK alarm code ALM 80 is output from PAO output terminals
(1CN-33, 34).

Turn the SEN signal to high again (or, turn ON the 5V power supply to the encoder).
Phase-A serial data ALARMO % and phase S-serial data ALARMO*, *% are output
from the encoder to SERVOPACK. SERVOPACK in turn outputs these phases-A and -S serial
data from the PAO and PSO output terminals.

Also, the type of alarm is distinguished by using these data and LED display is changed to
| | [A.l8]%]| in SERVOPACK.

Turn the SEN signal to low again (or, turn OFF the 5V power supply to the encoder).
SERVOPACK alarm code ALM8 % is distinguished and output from the PAQ output terminal.

If the SGD SERVOPACK miscounts PG pulses and the number of pulses per rotation is an odd
sum, the SGD SERVOPACK displays | | |A.|8]0]| in LED but phases-A and -S serial data
are not output since the encoder is functioning normally. (For details of the serial data, see Table 6.4.)

Table 6.4 Alarm QOutput

Name Contents

Backup voltage drop is detected (This check ensures data

Back L - .
ackup Alarm reliability of the number of cumulative rotations.)

Battery voltage drop is detected. (This checks for battery replace-

Battery Alarm .. . .
1y ment timing or break in wire.)} 1

Checksum Error Memory data check resulted in an error.

Rotation speed is 400 r/min. or higher when 5 V power is turned

Overspeed ON.

Sensor check resulted in an error (indicating an internal error in

Absolute Error the encoder).
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Table 6.5 Encoder Alarm Output

Stat Input Display Ountput
e SEN Signal LED Display Phase-A Qutput (PAQ) Phase-§ Output {PSO)
Normal Operation High [ ‘ | T ‘ u | n | I | I | | | | I P+ 00000, DDDD
(SV ON)
or
I EIEY
(SV OFF)
H+0O0O000, 08000/ Cr
Error Occurrence I l | A. | 8 \ 0 |
The haed character shows alarm contents,™
Low ALMS0. Not defined
(Encoder power supply OFF) (Servopack alarm code)
‘ L[ [als]=*]

High
(Encoder power supply ON)

%

Low

(Encoder power supply OFF)

ALARMO %

(Phase A serial data)

ALARMO¥, % % % %

ALMS L

(Servopack alarm code)

Not defined

Alarm Reset (Refer to Par. 8.3.)

No Fault Occurrence

Low — High [

b o |

(Encoder power supply ON)

| [rluln]

(SV ON)

A+00000[CR |

(k)

LML

A+00000, 0000 [CR]

P+00000, 0000

Note:
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OO0O0 : Optional numbers
% % %k %k . Optional characters and numbers

(If depends on a type of alarm code.
on the next page.}

Alarm contents are the same as last characters of phase-A serial data in Table 6.6.

For details, refer to the table



Table 6.6 Typical Output in accordance with Encoder Alarm Type

Al Display Phase-A Output (PAO) Phase-5 Output (PSO)
T

A Lype LED Display (Phase-A Serial Data) [(SERVOPACK Alarm Code) (Phase-S Serial Data)
Backup Alarm | |a.8]1]| ALARMOA ALMSL. ALARMOA, BACK
Battery Alarm ] Ja.]s8[3]| aLarmoD ALMS3. ALARMOD, BATT
Checksum Error [ ] [als]2]| aLarmos ALMBS2. ALARMOB, CHEC
Overspeed [ | Ta]s]s]| aLarmor ALMSS. ALARMOP, OVER
Absolute Error [ ] Ta]s]4]| aLarmon ALM84, ALARMOH, ABS0
Backup and

B:tcte':;’ Z';mpound Alarm [ 1 Ja]8]1]| aLarmoE ALMSI. ALARMOE, BA&I’(B

For alarms occurring in the SERVOPACK, other than described above, LED display and SERVOPACK alarm code
output arc provided.
Refer to Par. 6.3 ““PROTECTIVE CIRCUIT" for details of the SERVOPACK alarm codes.
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6.5 PROTECTIVE CIRCUIT
SERVOPACK provides functions to protect the body and motor from malfunctions.

(1) Alarm detecting function

When a fault occurs in operation or circuit, the SERVOPACK stops current conduction to the motor
owing to various fault detecting functions.

The contents of faults are displayed on the SERVOPACK monitor panel.
For details of fault detecting functions, refer to Table 14.2.

(2) Emergency stop function
The SERVOPACK has a function to stop the motor at emergency in case of the above-mentioned faults.

For the emergency stopping method, various modes can be set by user constants.
(Cn-01)
(1) The following three modes can be selected for the stopping method:
* DB (dynamic brake) stop
* Coasting to a stop
e Zero-speed stop
(2) The following four modes can be selected after stopping.
* DB stopping status
* DB stop release
* BB (baseblock) status
* Zero-clamp status

(For details, refer to Par. 7, “*“USER CONSTANTS”.)
The standard setting is the stopping method using dynamic brake, which operates in the following cases.

¢ Alarm (fault) detection operates
® Servo OFF
® Main circuit power supply is turned off
® Overtravel (P-OT/N-OT)
Use the motor stopping method using dynamic brake only at emergency. If emergency stop
by using dynamic brake is applied frequently, internal element may be degraded and a malfunction

may occur. Therefore, set speed reference to zero for motor stop under normal operation. Do
not use the emergency stopping function.



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

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

(4) Alarm code serial output
The alarm contents are output as serial data from PAO output (1CN-33, 34 pins).

(a) Serial data receiving
Use a sequence as shown in Fig. 6.30 to process alarm data.

ALARM OCCURRENCE ALM ALARM RESET
ALM
SVALM ‘
ALM-RST OFF
rL,
- N }
SE "H_, SERIAL DATAJ
PA
1
e e e i B e i e P gt 3 TR R T
. _‘E‘?_“"i_jr_:_f_‘;_ g ittt . Normal PG pulse
rC , NDENE n;";’qm‘“ I U
_______ b e L S ag o et PR MR & .
' ! 3 : “ r ‘ ﬁgﬁg‘;?‘gﬁﬁﬁﬁ Pulse undefined
[} — - 1 | e
“Sms' 20ms | 80 T090ms ' 10ms Sms
M Max. Max  Min

Fig. 6.30 Alarm Data Receiving Process

Make the SEN signal low level at servo alarm occurrence (in alarm status).
After 20 ms, set serial data reception-waiting-state. '
Receive serial data of 7 bytes.

CAORCRC

Alarm releasing process is enabled approx. 5 ms after the last serial data are received.

Note: When any SEN signals other than in servo alarm status are changed from low level to high level, absolute
data are transferred. (For details, refer 1o Pars. 6.4.4 and 6.4.5, **Absolute Encoder Using Method’’.}
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(b) Alarm data specifications ® Alarm serial data

Data Transmission Method A