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Optical Low-Pass Filtering with Binary Phase Grating
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As an optical low-pass filter for a matrix liquid crystal panel, a binary phase grating was
investigated. Considering the pixel arrangement, the point spread functions (PSFs), which
the gratings should have, were determined. Using simulated-annealing algorithm, the phase

distributions of the gratings were designed with those PSFs as constraints.

For the gratings

fabricated by photo-lithography, the light throughput efficiency and the error between the
theoretical and measured PSFs were evaluated. The optimized phase distribution can use more
than 70% of incident light and reconstruct the diffracted images of a pixel aperture that are
needed for low-pass filtering. By positioning the grating in front of the panel, the improvement

of image quality was confirmed.

L. @ C » I

CRT, BB/ SxNVEIIL®, £ < OFMRITITE AR
WHEREESH D, O EEOOMICIE, FEL TV
5BV EEL NSO EHNCEET 5. C0
& D NFEREDRMEE T B HGIT, Wigicyr ) v ok
NBBETH 5. BRMEOBBESTHMCE L BVES
Iid, FIRROABET by 7Y v/ 4 XHER
BICARBEEZ 5 L85 5.

YTV VT AR BERT B2FEOC LD, BE
Hia—/S27 4 WAV BB, FA7 4 VEAEERKEE
BEOMIEET S C L&D, RO MTF Z{EF X
H, MBICEEZ V) I/ A XERS T ENT
5. EVHEBAING, 74 VvEANET IR
BEAEERIC L0, BOoRICZEMmA, A
YUY VIIREEERAEN I TEENDCETHAS.
ATIBRY, VYT Lv42, (ERTF2 1880, )b
Mo =27 4 VENGHINT & &L IChEk
Fitid, MAESHOBHETIERT I EICLD, FX
TIABEAERE RETE 57 REENDH 5.

MR FORRICIE, KELHUT, S5, SHEA,
2METID 3FEED D 5. R OFFIMAES A ERL
BRROMAEK T THD, 0,0) KB X CRALDEHRK
Ll ONEEDELCE, bbb, KIRDO MTF %
OB LENTER?, FEHn -2 T 408 ELT
OBICGEN MTF B AB 27201, & - L g
REBZEFT B LRFAETHE0°, 220 - kTR
RAEZFNCREICE-T 2 C LBELWL. M, 2EH
DOPISCABI T DSFEICR O MATRFTH D, M4 DBt
AT GBI, EIRLEE) TiE, SABROESD &
SEBOEAVEREDEODOEFICESL VDT, +
BT 4R ) VY THRBB LN, FBIRBEFE
NI ZERORTE, WHR & 2 EE O R Ok i
ZTH3.

bnbnid, HECEITRE~EEED D ENTE
3 2 {ERMARFZ & EEL, ZoBTAkEe —
N2T 4R ELTRWSC EA2BE U, R/ SV
OEFREFIH SV v 7Y v/ 4 BECHEL 15 BER
EAmzROT, COERRRESHEEECLTERFO
NHEDFEFE L. 74 VIV I 57 4 TEBLU 72K



BIFERANZT =T 402 )T (BF - BRE)

FEBER CFNVNEEL, BBORATGTNE SENLT S
HEFNI. BFONRFIFHMES X O R GRESTZH
FEL, EHEEE7 vz ) v/ EREE OBBREEEL
7.

2. [IRRRFORET

BT =R SR NEFICHT T, 7 4 v BT O
HEDFDEHEICDNTIRNRD. ERITHE - TG 4V
DEHEEFI O % Fig. 1R d. o (Mho D)
BIFCEICHEHEE » F 123N TEA T B RICH
Ehbs. MOBREZRY »FOIRIFESTHD, BHO
LBIOORIICENEHH B. RGB D5 boFEEofIc
FET 2L, zoRICET Y V7Y VI ETIRbBE
O, EROTESIC R 5.

FYFY VI 4 ZXEBERL LD T &L, B0 EEE
HoMoEEZ /ML, AEELEET5
Criciissisn, 2 LT, BEEE/NELTSICR
BOOEGRAREOHILT DD, ThoDERET &
F 72K DB  WRIBICERIUL LWV T LIREBBIC
BRTE5. COXHKEAT, Fig. 1 oEFERIICH
LCid, RPicOTRL e EBREANE5A 5 3T
Ok FAHET 5 icLi. NoARI, Bt
OIERRE EEE) ARU k.

BT OREDHDEEICE, YIab—Ty FT=—
Vv 7k (D, SA HEFRTA) ZRVKST. o)
HETH, FHEARET 2RIV 2REREL, ROE
BREBLEIDELEET S, UTIC, BitoEDH%
T 5.

(1) EHEo#EYY : BF0 1 ARAERD 2 VICH

L, MecowricEn f 23 ¢ ONMEEESL
. 5 vELESE» S HREL T, |ERICEV

O 10
0---05
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Table 1 Diffraction properties of the gratings,

A, B, and C that provide the point spread

functions shown in Fig. 1 (a), (b), and (c),
respectively.

Efficiency Error
Grating lzhag)e
ra Eth Eex Rth Rex
A 2.63 76% | 72% | 0.26 | 0.34
B 2.69 7 71 0.20 | 0.63
C 2.61 79 74 0.25 | 0.14
Notes: The subscripts “th” and “ex” mean

“theoretical” and “experimental,” respectively.
Phase values in Table 1 are the computed ones.
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