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Abstract

We have studied how liquid crystal’s rubbing direction and voltage driving method affect generation

of disclination line. At first, generation of disclination line in vertical alignment(VA) cell and

VA-twisted nematic(TN) cell has been examined. When liquid crystal’s rubbing direction of bottom

substrate was 0°, the degree of generated disclination line was the smallest value. Further, the

generation of disclination line above the electrode is less in the frame inversion than in the line

inversion. Secondly, we have examined a generation of disclination line in reflective fringe-field

switching cell. When the distance between common electrodes is over 3 um with on-state of one pixel

and off-state of neighboring pixels, the reflectance appears only on-state pixel without generating

reflectance in adjacent pixels.

Key Words : Disclination line, VA, VA-TN, Fringe-field switching, Frame inversion, Line inversion

.M &

ARG ol &§ vlolax tAaFdole JUE
ojg A Abgstkel wEl ZA FHE high
temperature  poly-silicon(HTPS), ®HAFE  liquid
crystal on silicon(LCoS) 283 micro electro
-mechanical system(MEMS) 37142 &§F H
QATH1]. wlolmz txZgoldA tE HHE
27 gaAME 2 357 a7 EHAAR, o]
2t AT AZ Abolvt Folxlop vl sAT
27k 2170 ®eolXW 1 ANEE d& F UX

2 82

H

g

CHEHED MaMSEET
(HE ™FA TS 171 664-14)

a. Corresponding Author : Ish1@chonbuk.ac.kr
=Xl 2004. 1. 26

1Xp A A} - 2004, 2. 27
22X+ A AR 1 2004. 3. 10
AlAL2tE © 2004. 3. 18

622

@, ATgol Fastn 84 Bye) dejurh ®
@ 7 A71Re) ohd £8 L £3 4¥g 7HA

 ZdZ(fringe) A71%F A71Y F7h9 22 F
Aol opZlATH2L FA EuE gl of3H
shitel ga Aol AYS rkeln FWH FHa
AZoE #Hghe A7MsHA %S ), A7t i
A2 A reverse tilt domaino] 4@ ol& I
A AZ FgoME A7F wWeke] 3 HEke]A
o AE mAgelME AL wakelvt. wEkA

Foat mAee A AA WAt A7) g @
B Aol Aolslr) Wil 94 WAt B
2 ZA439, o] & disclination lineclgl A
CEE AR gaZYoldr Tz HAA
g4 @AI A AF Aleldl A disclination
felo] "ok o]e FH4E A
498 7+37] 938l black matrix(BM)
g E6 wWA FAsok s, o]2 s}
Zgole ATE FAE 2T

2



o] 2| gt disclination line AL A5t &
Fe st A2 BmAZ 7|E£7]E WEA7A
L, d4e] 7] ZEELS ¥s 5 ¥ 7A@
QHEo] Alt=E o HAH4-7].

B =fdAre 27 9434 Ut £37 gL
3t e WAl 2 539 vertical alignment
(VA) AelX o] M2 ] Wakel Az} W
whako] 90°21 VA-twisted nematic(TN) 4ol cf 3}
A shee] #HY HEgd #AYG AzE Gale] mEkA
disclination line®] A HAXd disjy dAF335%
o, =8, FAlokzHR 31 FHEE& Hele fringe-
field switching(FFS) 2 =[89]e] diais= A3t
A At A7 WA o) disclination line?]
A =g 2AEA.

2.2 &

21 dy=

9 18 AEHoHE Fd YA Rag
2 LSS 53] 4% VA A3 F9 gy
o, AF Z3 A3 4 a8y AT Eol: Zt
7} 16 gm, 2.2 m, 012 molch. ALS-E AF o] w4
AT Ki, Ko Ks2 ZHzF 17.2 pN, 84 pN, 179
pNel@m, 8% oA -49 So AFS AM&s
Ak el xedEZIE AR 9 3% Zbzh g9’
oli, 2HE o|PA(An 7z} e H3 zhdo
2 Mg =% B =FdA AHqgd 4z
(rubbing angle) =& 449 mY2}t (twist angle)
2 7]1&4 ABE 71E0= wkAlA dhske] Zow
Aotk B =R AlgEHo™ A EzlolH iz
LCD Master (Shintech, Japan)e]lw], #A4F <tz
F2 2X2 Jones extended matrix {2 AFE-3LY
vH 101

d¥tHoz aztg AFH Alold ARy gL
BZd 4] Exste AN HAsty 3 F3
e 5 g

T/To = sin’(2Vsin’(ndAn(8,0)/A) (1)

A7NN ¥ AW WIW ERE F @ 23 9
4 g Alole] Zmolw, Ane oye] AR
oA, d= AW A7, A= YA Ao, 4
o T HEANA FA 972 e}
a9 2e wAR ggwel Ui oy W

A7 AAA 285 =R, A177] #63Z, 20043 631

Qe wid YIS BelFch VA 49 F$, ;A
f @39 Apole] ofgo] 27 +1 WALl 3l
tHad 2a) F2). AN WRRHE Eabe Y
of 9ge @xw Ay] W AFAY FE
2HE anel 0olng, 9 ¥3h& T A
Fahgo] WARA grth AYe A%MA #4
& ool &9l oAge] el HasA ¥
AEd, FE Bgel 19 2% 2ol wAW ¥
B8 % Fo shish YaAs Fahe FHelA ¥
b olez Fage WARA Frd dAw 2
4 2609 2ol 4% WA ARH Fhgo
d 45°=2 BolA® Fag FAM ¥ 45'0]7]
WEo] sin(2f)7k Avighe AAw, Fige f5
dine] 329l @ Hujghe Revh whde] FRS 4
o A% 2719 498 MG Ag WAt 6P
% %3 AXe slo] ofF A melTw, At
QA7HAl B2k Qdele] e 2 FAl FE dinol
wHste £48¢ 2ed A F482 A9 =
A& VAAT Y 2ol

Glass

2.2m

33 1. Aol Hed ArEEolz Y P
(a) 9RE, (b) FHx,

Fig. 1. LC cell structure used for simulation:
(a) cross-section, and (b) top view.
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Reflectance of VA cell as a function of
rubbing direction of bottom substrate.
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Fig. 4. Reflectance of VA cell as a function of
rubbing direction of bottom substrate.
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