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Higher-Efficiency for High Speed Laser Scanning Motor
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High speed image processing of digital copiers and laser printers requires high speed laser beam
scanning. To achieve such high speed rotation as 40,000 rpm or more, it is necessary to improve motor

efficiency.

The following report introduces the implementation of this difficult theme by means of two methods,
reduction of magnet attraction with increasing the gap between the magnet and the state yoke which
reduces starting current, and optimization of the hall sensor position which reduces temperature rise.
Consequently a high efficiency laser scanning motor development has been accomplished.
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Fig.1 High speed laser scanning motor.
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Fig.3 Effect of magnetic forca on motor current.
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Fig.4 Relationship betwesn magnet attraction
and magnet-state yoke gap.
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Fig.5 Relationship batween output of hall sensor
and magnet-state yoke gap.

Fig.6 iclE —EE = — 7 FHEERE &b s ¥ 70§D £ —
yHEBR L OENE OBMEETRT. BEs — 7 Z2HWY
BuriBgicdEEEREALTLE Y A, BEa -
EA~mBEREL-BESCIHBERIIBLALE

24 KONICA TECHNICAL REPORT VOL. 12 (1999)



ftLTwish, BEFEs—74Bar» old - & IIEER
B L AW L bt

©space:d. Tam /
B24. Tam

£AD. Tam /.
| |k nothig ;

NPt

200

1, 200

z g

Motor current[mA]

0 ) . . .
10,000 20,000 30,000 40,000 50,000
Rotational speed[rpm]
Fig.6 Influence of magnet-state yoke gap on mator current.
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Fig.7 Effect of magnet-state yoke gap
on starting current of motor.

1.2 BWy4=rTolkiik

FNI v E-SORKBRO 7 o v 7 B% Fig8 itTd,
BMCOSH s — Y2 7) v ' ERED3 >0k — %
FHRIUL., TD3o0EROMAGLE L - THEE
NIV RIMBHEL. BREDQ A LICP AME
BB THBs W AEESANE NS, 24 VicEBFEY
BB ERLDBERAVREL, o— s HRERT 3,
FYTrE— 5 HERICE L EBHEROE SN
BLULS P R5024 o F v FHifiZoRhinES
TEUEL RT3, I VOEES 4 3 v HERS
&, E-sEERELE N VEATIRMTE LI B,

24y
PAM  fg—
Speed Signal

PER e

|
|
|
| Rotor :
[
| Speed |
! Position||
E Sensor |
|
| NS |
' \
|

i 4\ r Position Signal
o

Gate Drive

Fig.8 Block diagram of motor drive circuit.
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Fig.9 Influence of hall sensor position on coil current
and ¢oil voltage wave forms of motor,
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Fig.11 Effect of hall sensor position on
temperature rise of motor.
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Table1 Typical specifications of high
speed laser scanning motor.

Mirror facet 6
Inscribed circle ¢ 37mm
Mirror thickness 4mm
Rotational speed 43, 000rpm
Motor current 0.7A
DC power supply voltage 24v
Jitter {low frequency) ~{Q, 02%
Jitter (radio frequency) ~0.01%
Tilting angle error ~60"
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