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Study on the Properties of Reflective
Vertical-Alignment Liquid Crystal
Displays

Student : Shu-Chan Hsiao Advisor: Shu-Hsia Chen

Institute of Electro-Optical Engineering
National Chiao Tung University

Abstract

The optical properties of LCDs are sensitive to the structural
parameters of liquid crystal cells. At present, there is no accurate
method for the cell gap and pretilt angle measurements of
reflective vertical-alignment liquid crystal displays. In this thesis,
we proposed a new method to determine both the cell gap and
pretilt angle of reflective VA-LCDs simultaneously from phase
retardation measurement. On the other hand, we investigate the
influences of fringing field effects on the reflectance and the
contrast ratio with different pixel sizes and pixel gaps via

simulations and experimental observations.
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% (4-1) 5 sample A 4rsample B &5 & % 37 08 & chE Bl3E % >
H ¢ sample A ' pointl~pointh F4p 4= % 4oB(4-4) » K 2 7 + &
B % point 1 ¥ point 5 B A& d 3.7T8 um %] ¥ 3.51 um(point 1
Z point 2 22 #EY )L X 4.34um> J BRlHEET o2
MY B REE w3 spacers R G R F 5 o 7 F R & RE
B

IF— & sample #7T& | ehls % W10 > sample A~ B 4 B < XA

86 % 89" -

Sample A pointl | point2 | pointd | point4 | pointb

B (pum) 3.8 3. 52 3. 51 3. 81 4. 34

g ¥ & (degree) | 85.9 86. 1 86. 3 86. 1 85.8

Sample B pointb | point’7

E R (um) 3.85 3.93
3p 1 % (degree)| 89.3 89.0

A4] BREZGHL B EE

Point 1 — Point 5
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T rising time Edp s+ & &5 5100 3] 90% #7F R
@ decay time R|E_ApF ¥ d < F B30 90% 3] 10% #77 chps &
4Bl (4-6)% (4-T)#17 - % (4-2) % Sample A * pointl ] pointd

“r& B4 rising time = decay time e % > @ 2T B EER L PFAT

T RY L3 AV PR R EREREE VR T FEFIER
G~ BIF i B g M -
Sample A pointl | point2 | pointd | point4 | pointb
rising time (ms)| 20.96 15. 92 16. 24 17.94 17.4
|decay time (ms)| 10.08 8.74 8. 88 11.88 19. 88
PrE—
PSS HHE 1 g1 04 | 24.66 | 25.12 | 29.82 | 37.28
+decay time(ms)
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B 1/V=0 & 2 e - B, o fd 39 Be 1/V e F R v i s
FIEM A THRF AR g b L el B HeaE L > srr A
FI* B M2 VR R A AP RRPER T P ARE B
(4-8) % 2 It & » His B S lic 24p e T 4p £ 87 TR 3
BB e AT BRI EFN BN SR AP LEFLI AL
(BARHL0.0lpum) #F3gtE 4§30 0 1 B & B RIE el R B 5
Prst S8 R 5 MLC-6608 > g & » %) 5 8508789 &
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e —— G5
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g —— 80FF
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2 42
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4-3-2 3 t#H* e R BT L I ER % L
BERIGEAPFCE RS E Phe- FRB A AFIFRY LD

WE T A R R FHAFLRRF RN DR R

2 0 B(4-DEFERLum~FFMEE 89 i EF > AR A RFTR
BTt ot 2 N eh B R 2 32 40 £ (4-3)%7m > d & ¢ ¥ avE

BRiFAi )3 2.0 %A 7 HEXEF o pl7EH AVin-5Vth(Vih=2.19 v) -

Select I" Max Cell gap |Di fference
segment |(degrees) | (um) %)

3Vth~4Vth 481. 08 5. 14 2.8 %
4Vth~5Vth 476. 42 5.09 1.8 %
5Vth~6Vth 474, 27 5.07 1.4 %
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