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Optical Scanning System Capable of Recording Density Switching by Liquid Crystal
Device
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Abstract

Applying a multi-beam scanning system to MFPs is effective in order to achieve high—speed printing
and produce a high—density image. In the multi-beam scanning system, altering a scanning line pitch is
needed to switch the recording density in the sub—scanning direction.

A scanning line pitch is generally altered by rotating a multi-beam light source driven by actuators
such as a stepping motor. We developed a novel technique which utilizes a liquid crystal device as a light
path deflector, which contributes to reduction in size and weight, and low power consumption of the
scanning system. Light path deflection by inclining wavefronts of two laser beams incident on the liquid
crystal device can alter the scanning line pitch in our scanning system.

This report presents mechanics and optical properties of the liquid crystal device to switch recording

density, and features of the multi-beam scanning system equipped with the liquid crystal device.
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Fig.2 Light source unit with beam- synthesizing prism.
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Fig.3  Diagram of light-source unit and photograph

of liquid crystal device.
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Fig.4  Electrodes within effective area of liquid
crystal device.
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Fig.6b  Cross-sectional configuration of liquid crystal device, distributions of electrical potential, refractive index
and phase modulated in effective area.

Ricoh Technical Report No.36 32 DECEMBER, 2010



4-2 B &

Fig6lom L7z L 912, BEEEVIROV2E AT LT
L XIZ, 2o0FMT Y TNOZE R (BIAEE G R)IZ
BT, BWIHRE OEMOMNFEET D L HIZE
Wi RH— DR S TS, Zhicky, £F9=
UTIZAS L7 L —HF e — A0NKE, EIERWNTEHN
THWZHM X IZ[A CAER T RAT 5 2 &3 HHET
H5D.

A ) T OZE T M OMRZH, BRENEEOEM A

VICE DAY THTRETDMMEEZA ¢ £T 5.

WRAGSE T OBFKENAE 9 2RD L—H B — A DN ORIE
BN O R B 1L, Figh(c)ZZML T,
tan B =2X A ¢/H - (32)

TRIND. ZOK D RiEMFAF BRI RITEUE
L6, MR ZEhT o2 ik, BOLRR

T L FEERTD2ROEEROMREE,

Ap=KX |m | X(Aop/H - - +(FH3)
PRI HEDLZENARETH S, AL, EHB3)icBn
T, KIZEH, midRY 0I5 —nbEE RS A
K F CTONFEROBIEE ST ORERE RS

wiz, EBERMREEZAIE L L& D220 —AR
Ry bOEEBOMEN%Z, Fig7lord. R =v k
Z[FlHE S AR A ADGEITIE, Fig7@IZRd &9
Iz,
—0, WRHBFICEY L=V E—2DOREERET 5
FROBEIIE, FigTMITRT Lo, 220 —24
ARy MR ETHANCBET 52 Lk, EARH
PRI ESNS.

(QFRL=vrOEER

DRBFRFICLDAERRA

Fig.7  Manner of scanning line pitch switching from

600dpi to 1200dpi.
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Fig.10 Magnified drawing of optical housing around
liquid crystal device.
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Fig.11 Adhesion of liquid crystal device to aperture
member.
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Fig.13 Input signals of polygonal mirror scanner and
liquid crystal device.
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Fig.12 Block diagram of laser scanning system with liquid crystal device.
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Fig.14 Relationship between driving voltage and
variable amount of scanning line pitch.
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