. 7

PN

-

YASKAWA
ELECTRIC

a0

PRI

KAE-C249-30

SMALL SIZE DC SERVOMOTORS

Minertia Mo

F Series B TYPE =

20E 6.2 TO 17.4W
20E 9.9 TO 30.8W
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OPTIMUM SPECIAL DESIGN RES B F

@ — SMALL AND LIGHT N EES:

Normally, stepping motors have been used for serial printers how-
ever, DC motors have been employed recently, following the devel-
opment of multi-function printers. This is because DC servomotors
can provide stable drive operation in a wider range of speed.
YASKAWA MINERTIA MOTORS F SERIES are small and light DC ser-
vomotors which have achieved reduction of torque ripple by opti-
mum special design. F SERIES have been accepted for a large
variety of applications, such as SERIAL PRINTERS, PLOTTERS,
COPY MACHINES, etc. '
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Armature lnductance 2.4 6.0 6.2 1.9
Peak Current 4.4 2.6 3.0 6.7
: Induéed ’VoltageiConstant" 3.8 1.6 9.7 6.2
VISCOUS Dampmg Coeffuc1e ' 0.056 0.083 0.125 0.14
Frtctlon Torque e : 0.56 0.69 0.83 0.97
nertia 0.42 0.63 0.86 1.1
Mechanlcal Ti me Constant - 14 10.5 8.4 6.9
Electncal Time Constant -0.39 0.48 0.55 0.61
_Power Rate 0.29 0.35 0.57 0.90
Torque Inertla Ratlo 10000 8880 9670 10760
Rated Speed ‘ 2000 2000 2000 2000
Max Safe Operatmg Speed B 4000 4000 4000 4000
Rated Voltage 16.1 26.0 30.0 19.4
Q.Ratedi Cufrfent : 1.0 0.66 0.76 1.66
Constant Output 6.2 8.2 12.3 17.4

®Time Rating: .

® Dielectric Strength:

® Applicable Environment:
Applicable Location:
Ambient Temperature:
Humidity: '

The values described above are those with HA type encoder.

With HS type encoder (200, 240 pulses), some values differ since the inertia is larger.
+ 0.11%10°°
+ 0.24%107°

Inertia 200 pulses

240 pulses.

ISPEED-TORQUETCURRENT CHARACTERISTICS

®FB5T20E

Speed (r/min) S

4000 gt . 4

3

3000

2000 2

1

Contmuous
500VAC/1 mln

Indoor ;

—10 to + 40°C

80% RH Max.

|
0FB5S20E

'

peed (r/min}

® Direction of Rotation:
When (+) current is supplied to termi-
nals with red cap, it rotates
counterclockwise from the drive end.

FASTON 187 SERIES TAB
or equivalent

187
. 2 © 8
0Z. In. secC NN
oz. in. sec? -
.051 DIA ' B
® FB5M20E ®FB5L20E
Speed (r/min) Speed (r/min)
4000 - 4000 :
E

000

3000

000

3000

2000

2000

000

1000

1000

1000

0

o 2
RMS Torque (oz-in)

A: Area of safe continuous duty without air cooling.

B: Area of intermittent duty.

Note:

0

o)

RMS Torque (0z-in)

Motor mounted on 4 in X 4 in X 1/8 in heat sink.

1
i

G 4 8 12 16 - - 6o 5
RMS Torque (oz-in) ) RMS Torque (oz-in)
Environmental conditions:

Temperature 25°C Humidity 80% max.

Curve data for an armature temp. of 100°C




15 . RA NCODER TVE
200 fo 1000 puises/rev
.DlMENSlONS in inches

ENCODER LEADS —-
g‘m‘émza 1.0%1.2 =
ED -] (L]0.008T.1.R.]A]
w 0.75
.06 GJ L1 0.06
= {7]0.0012T LR]
RED CAP BLACK CAP 0.25 B - $0.008T.1.RA] N
7| 82 5
Tzs NAMEPLATE 2 b y
- 2 g
I‘—j S|l
|
11 &
| 1
I 1 L
2
S
(5 : M3 TAPPED 0.23 DEEP
i N S EQUALLY
K SPACED ON
% 4 PLACES
OPTICAL ENCODER S >
UTOPI- - 1HA A ROTATION

COTYPEL L L |L
FB5T20E. ~ [1.72]2.78

FB5S20E " 3.21

' FBSM20E - 3.62

FBSL20E

4.02

HOPTICAL ENCODER CHARACTERISTIC TABLES

LUTYPE
+ UTOPI-:020HA | 200
~UTOPI-025HA-| 250
- UTOPI:02BHA®| 288
© UTOPI-040HA | 400
_UTOPI-050HA | 500
Utontosona | 600
~ UTOPI-080HA | 800
< UTOPI-T00HA | 1000

P/tev

+5VDC £5% 100mA Max.

Square Wave

TTL Compatible
360° +18° (10%p-p Max)
180° £36° (50:£10%)
90° +40° (25+£11%)
|| 50kHz

@Signal Waveform - @Encoder Lead
BRI e E e A 1  RED +5VDC
‘CHAXN‘N,E.,‘L}AA T BLACK ov

WHITE CHANNEL A
GREEN CHANNEL B
SHIELD -

CHANNEL'B. — .

(CCw ROTATION WHEN VIEWED FROM
SHAFT DRIVE END)

NOTE

+ The relation of A and B channels to the motor rotating direction must correctly be set. If not so, overtravel may occur.
+ Avoid vibration or shock on the encoder or its output shaft.

- Do not perform the insulation test or measure the insulation resistance.




72 to 144 pmgeg/m@

-D|MENS|0NS in inches

ENCODER LEADS
ez
{1]0.008T.LRJA]
j’j w 0.75
2
~ 0.65] U L1 0.06
Lo BLACK | .
RED CAP CAP - E_i? §§ §=;E'
i . 0.35 NAMEPLATE § 2
L\ 3l 3
2
=3
=DN £
x
- 3
8
S
6? # M3 TAPPED 0.23 DEEP
EQUALLY SPACED
ON 4 PLACES
OPTICAL ENCODER $ ROTATION
UTOPI-"7" 7 iHS S
®
. TYPE N
I FB5T20E - 2.41
.. FB5S20E . 2.19 | 2.84
" FB5M20 2.60 | 3.25 !
“FB5L20E [ 3.00 | 3.65 !

+5VDC+5% 100mA Max.

Square Wave

TTL Compatible

| 360° +4.5° (2.5%p-p Max.)
180° £54° (50+15%)

| 90° +54° (25+15%)

1 10ktz

RED +5VDC
BLACK ov
WHITE CHANNEL A

L e % kL GREEN | CHANNEL B
(CCW ROTATION WHEN VIEWED ‘ \
FROM SHAFT DRIVE END) : .

NOTE

- The relation of A and B channels to the motor rotating direction must correctly be set. If not so, overtravel may occur.

- Avoid vibration or shock on the encoder or its output shaft.
« Do not perform the insulation test or measure the insulation resistance.




‘ 200 to 240 pulses/rev
'BDIMENSIONS in inches

ENCODER LEADS

AWG 26
{110.008 T.LR[A]
~
3 (L) . 0.75
e
bsr =l 077 L1 0.06 /T0.0012T.1R]
0.29
i —{©I$0.008T.LR[A]
Bw
at B
0.35 NAMEPLATE 2| 3
® S
N=S
T
>
A H
wn
s

OPTICAL ENCODER
UTOPI- i iHS

| +5vDC +£5% 100mA Max.

i| Square Wave

TTL Compatible

| 360° +4.5° (2.5%p-p Max.)
1180° +54° (50+15%)

90° +54° (25 + 15%)
10kHz

+5VDC
ov
. ‘ . v CHANNEL A
| ¥ a0 BT R N EN | CHANNEL B
i _ (CCW ROTATION WHEN VIEWED FROM ’ : h '
’ ’. SHAFT DRIVE END) '
NOTE

» The relation of A and B channels to the motor rotating direction must correctly be set. If not so, overtravel may occur.
« Avoid vibration or shock on the encoder or its output shaft.
» Do not perform the insulation test or measure the insulation resistance.




4000

3000

2000

1000

Speed (r/min)

@ Time Rating:

@ Dielectric Strength
® Applicable Environment
Applicable Location:

Ambient Temperature:

Humidity:

Continuous '
500VAC/1 min -

Indoor :
—10to +40°C
80% Max.

. 53 . 4.2 3.9
1.9 2.8 3.6 2.6 2.6
5.1 5.7 5.7 8.5 9.5
5.2 8.0 10.7 1.3 12.2
0.43 0.50 0.58 1.86 0.85
1.10 1.31 1.53 2.22 2.36
1.94 2.64 3.13 4.61 5.69
22.8 16.9 14.0 1.7 11.5
0.46 0.53 0.56 0.62 0.67
0.45 0.74 1.10 1.30 1.50
5710 6320 7110 6330 6100
1200 1200 1200 1200 1200
3500 3500 3500 3500 3500
181 23.7 30.0. 21.0 28.1 '
2.0 1.90 1.95 2.33 2.54
9.9 14.8 19.7 25.9 30.8

® Direction of Rotation:

The values described above are those with HA fype encoder.
With HS type encoder (200, 240 pulses), some values differ since the inertia is larger.

Inertia 200 pulses

®FBIT20E

NG

"o 15 20

RMS Torque (o0z-in)

A’ Area of safe continuous duty without air cooling.

+ 0.11x10°®

oz. in. sec?

240 pulses + 0.24X10°° oz in. sec’

ESPEED-TORQUE CURRENT CHARACTERISTICS

Speed

4000
3000

2000

When (+) current is supplied to the
red lead it rotates counterclock-
wise viewed from drive end.

1000

0

® FBIS20E ®FBIE20E ® FBIM20E
(r/min) Speed (r/min) Speed (r/min)
4000 4000
g5
3000 NN 3000
v =36V INGN
2000 2000
1000 ; 1000
0 8 16 24 32 66 20 40 0575 30 45 80

RMS Torque (oz-in)

B: Area of intermittent duty.

Note . Motor mounted on 10 in X 10 in X 1/4 in heat sink.

RMS Torque (oz-in)

w5 Temperature 25°C

RMS Torque (oz-in)

“ Environmental conditions:
Humidity 80% max.

Curve data for an armature temp. of 125°C

®FBIL20E

Speed (r/min)

40
RMS Torque (oz-in)




i

200 to 1000 pulses/rev
.DlMENSlONS in inches

WITH HIGH ACCURACY ENCODER “HA” TYPE

ENCODER LEADS MOTOR LEADS
AWG 28 7 AWG 24
SHIELDED
. (110.008 TiRA]
N (%) 100
:4 LJ —/10.0012T.IRJA
e 1.06 ] 0.10
= | s (ols0omBTiRlY
w57
NAMEPLATE =8
: s 8
g2
|1 -
3| - - Y
kS
.

M4 TAPPED 0.31 DEEP
EQUALLY SPACED
ON 4 PLACES

. e
OPTICAL ENQODER . ROTATION

UTOPI- HA

+5VDC 5% 100mA Max.

202_ Square Wave
250 TTL C tibl
ompati
288 parPe
400 360°i 180 (1 0%p-p Max.)
500 180° +36° (50 + 10%)
_60}L 90° + 40°(25+£11%)
800 50kHzZ
1000
@Signal Waveform @Encoder Lead
RED +5VDC
BLACK ov

WHITE CHANNEL A
GREEN CHANNEL B
SHIELD L

(CCW ROTATION WHEN VIEWED
FROM SHAFT DRIVE END)

NOTE

+ The relation of A and B channels to thé motor rotating direction must correctly be set. If not so, overtravel may occur.

- Avoid vibration or shock on the encoder or its output shaft.
+ Do not perform the insulation test or measure the insulation resistance.




~ WITH LOW COST EN
72 to 144 pulses/rev
.DlMENSlONS in inches

ENCODER LEADS
MOTOR LEAD
AWG 26 h AWG 248
N 0.008T.1.R.JA]
X ) 1.00
;g ‘ {7]0.0012T.I.R/
0.65 L 010 | 8%
] 77| 82 —{Ol40.008T.LRIA]
A NAMEPLATE &ig
e| S
|| =
| :
| B
R _ N A &
S
@

OPTICAL ENCODER

1
UTOPI-3HHS ROTATION

ER HS” TYPE

M4 TAPPED 0.31 DEEP
EQUALLY SPACED
ON 4 PLACES

+5VDC+5% 100mA Max.

Square Wave

TTL Compatible:

360° +4.5° (2.5%p-p Max.)

180° +54° (50+15%)

90° +54° (25+15%)

10kHz

@Signal Waveform @Encoder Lead

f RED +5VDC
BLACK ov
WHITE CHANNEL A
GREEN CHANNEL B

(ccw ROTATION- WHEN VIEWED
FROM SHAFT DRIVE END)

NOTE

- The relation of A and B channels to the motor rotating direction must correctly be set. If not so, overtravel may occur.

- Avoid vibration or shock on the encoder or its output shaft.
- Do not perform the insulation test or measure the insulation resistance.

10



WITH LOW COST ENCODER “HS” TYPE
‘ 200 to 240 pulses/rev
[-' BDIMENSIONS ininches -

| ENCODER LEADS MOTOR LEADS
[ AWG 26 /W
: ~ k— 0008TIR
[ e w 100
= Z[6.0012TIR
i llo.87 077 L1 0.10 ‘
i 82104 0.008T.R]A]
NAMEPLATE E]
]
5

P | 403752002

R

$1.97

M4 TAPPED 0.31 DEEP
EQUALLY SPACED ON
4 PLACES

e
uTOoPI- ROTATION

589-67

+5VDC+5% 100mA Max.

Square Wave

TTL Compatible

360° +4.5° (2.5%p-p Max)

[ BOPTICAL ENCODER CHARACTERISTIC TABLES

+5VDC
ov
CHANNEL A
. W e CHANNEL B
l (CCW ROTATION WHEN VIEWED
" \' FROM SHAFT DRIVE END)

- The relation of A and B channels to the motor rotating direction must correctly be set. If not so, overtravel may occur.
- Avoid vibration or shock on the encoder or its output shaft.
« Do not perform the insulation test or measure the insulation resistance.

LN
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|
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Minertid Motor F Series

,z YASKAWA Electrlc Mfg. Co., Ltd. h

TOKYO OFFICE Ohtemachi Bidg., 1-6-1 Ohtemachi, Chiyoda-ku, Tokyo, 100 Japan
Phone (03) 3284-9111,-9145 Telex YASKAWA J33530 Fax (03) 3284-9034

SEOUL OFFICE Seoul Center Bldg., 91-1, So Kong-Dong, Chung-Ku, Seoul, Korea
Phone (02) 776-7844 Fax (02) 753-2639 .

SINGAPORE OFFICE CPF Bldg., 79 Robinson Road No. 24-03, Singapore 0106

Phone 2217530 Telex (87) 24890 YASKAWA RS Fax (65) 224-5854

TAIPEI OFFICE Union Commercial Bidg., 137, Nanking East Road, Sec. 2, Taipei, Taiwan
Phone (02) 507-7065,-7732 Fax (02) 506-3837

YASKAWA ELECTRIC AMERICA, INC.: SUBSIDIARY

Chicago Office (Head Office) 3160 MacArthur Blvd.,Northbrook, lllmons 60062-1917,U.S.A.
Phone (708) 291-2340, 291-2348 Telex (230) 270197 YSKW YSNC NBRK Fax (708) 498-2430, 480-9731
Los Angeles Office 7341 Lincoln Way, Garden Grove, California 92641,

Phone (714) 894-5911 Telex (230) 678396 YASKAWAUS TSTN Fax (714) 894-3258
New Jersey Office 30 Two Bridges Road, Fairfield, New Jersey 07006 U.S. A

Phone (201) 575-5940 Fax (201) 575-5947

YASKAWA ELECTRIC EUROPE GmbH: SUBSIDIARY

Niederhéchstadter Strape 71-73, W 6242 Kronberg- Oberhochstadt Germany

Phone (06173) 640071, 640072, 640073 Telex 415660 YASE D Fax (06173) 68421
YASKAWA ELETRICO DO.BRASIL COMERCIO LTDA.: SUBSIDIARY

Av. Brig. Faria Lima, 1664-cj. 721/724, Pinheiros, Sao Raulo-SP, Brasil CEP-01452

Phone (011) 813-3933, 813-3694 Telex (011) 82869 YSKW BR ' Fax (O11) 815-8795
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