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Optical Optimization of OCB Liquid Crystal Displays

Student : Shi-Yu Chien, Advisor : Shu-Hsia Chen

Institute of Electric-Optical Engineering, National Chiao Tung University

ABSTRACT

Its necessary to optimize the viewing angle
characteristics of a pi-cell in order to operate in
OCB (Optically Compensated Bend) mode with a
response time ten times faster than that of TN mode
employed. We employed different compensation
structures on OCB mode in order to understand the
detailed optical properties of OCB and establish a
database for design. With a proper optical
characteristics, the OCB could become an outstanding
liquid-crystal mode for video display applications.
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Part I :0CB cell(ZLI-2293) with A-plate(R40)

Case I -1:ZLI1-2293 fﬁﬁc' R40C140 fx=! F/—\'

1o Phase retardation of 7L-2293 with RA0C140 films

Phase retardation

Fig2.3.(H)OCB cell 1(ZLI-2293)EI§ RET P ) S E AR 1Y Phase retardation [ﬁ'
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Viewangle of ZLLI-2293 1n the simulation with R40C140
films (orthogonal the direction)
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Case I -2:ZL1-2293 fr’%ﬁl?‘ R40C140C140 px=! ﬁ

w107 The phase retardation of ZLI-22683 with R40C140C140 films

Phase retardation
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~[YFRyH C140 B % #)% % [ [Y Phase retardation [
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Viewangle ofZLI- 2293 1n the simulation with
R40C140C140 films (orthogonal to the rubbing direction)
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Case T -3:ZL1-2293 fﬁﬁc' R40C90 ps=! F/—\'

w107 The phase retardation of ZLI-2293 with R40CS0 films
T T T T

ardation

Fha:

Fig2.3.(N)OCB cell 1(ZLI-2293)EI§ RET P ) S E AR 1Y Phase retardation [ﬁ'
Efl1-f4% OCB cell(E’ﬁ 'E;:Fuf BT 5 4 A8 [~ FY Phase retardation [ﬁ‘,
- [NF— H CO0 [FE * i F"% A [~ FY Phase retardation [ﬁ‘
- [¥% OCB cell “pi b= C90 [ * % 7 [~ [y Phase retardation [fsﬁ'

Viewangle of ZLI-2293 1n the simulation with R40C90
films(along the rubbing direction)
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Viewangle ofZLI- 2293 1n the simulation with R40C90
films (orthogonal to the rubbing direction)
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Case I -4:ZL1-2293 fﬁﬁt’ R40C90C90 ps! F’—\,

1o The phase retardation of ZLI-2293 with R40CA0CA0 films
T T T T

Fig2.3.(Q)OCB cell 1(ZLI-2293)E§’F?E e PETE E SF E AR ™Y Phase retardation [ﬁ'
Efl1-f4% OCB cell(E’ﬁ 'E;:Fuf BT 5 4 A8 [~ FY Phase retardation [ﬁ‘,
~[YFPyH CO0 B 5 % A& ™[I Phase retardation [
-4« OCB cell V[ -RyH CO0 B ™ 5 | A {9 Phase retardation [

Viewangle of ZLI-2293 1n the simulation with R40C90C90
films (along the rubbing direction)
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TiR4.14 R
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Viewangle of ZLI-2293 1n the simulation with R40C90C90
films (orthogonal to the rubbing direction)
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Part IT :E7 with A-plate(R40)
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Case IT-1:E7 }dﬁfﬁ' R40C140 p7= F—‘[

w107 The phase retardation of E7 with R40C140 films
T T
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Viewangle of E7 in the simulation with R40C140 films
(orthogonal to the rubbing direction)
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CaseII-2:E7 }?%ETE' R40C140C140 pi-! F/—\'

107 The phase retardation of E7 with R40C140C140 films
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Viewangle of E7 1n the simulation with R40C140C140
films(orthogonal to the rubbing direction)
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Case IT-3:E7 #4751 RAOCO0 f1U5

w0 The phase retardation of B/ with R40C20 films
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Viewangle of E7 in the simulation with R40C90 films
(orthogonal to the rubbing direction)
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Case IT-4E7 4751 RAOCOOCI0 s
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The phase retardation of E7 with R40C90CI0 films
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The TV_Curve of E7 in the simulation with R40C90C90
films (orthogonal to the rubbing direction)
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Part Il :E7 with two A-plate(R40)

rubbing direction)
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CasellI-1:ET §#F RAORAOC140 U £

w10 The phase retardation of E7 with R40R40C140 films
T

Palar angle(degres)
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Viewangle of E7 in the simulation with R40C140R40 films
(orthogonal to the rubbing direction)
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Caselll-2:E7 ?ﬁ@?’ R40R40C140C140 pz”! F—\[

w10 The phase retardation of E7 with R40R40C140C140 films
T T T T

Palar angle(degres)
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Viewangle of E7 in the simulation with R40C140C140R40
films(orthogonal to the rubbing direction)
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CaseIl-3:E7 }dﬁfﬁ' R40R40C90 it

w10 The phase retardation of E7 with R40R40CI0 films
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Palar angle(degres)
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Caselll-4:E7 ?ﬁﬁ’lﬁ' R40R40C90C90 px=! ﬁ

% WEIJ The phase retardation of EF with R40R40C90C90 films
T T T

Palar angle(degres)

Fig2.3.(s)OCB cell 1(E7)Eﬁ'f§§ e S E AR ™Y Phase retardation ﬁ%ﬁ'
-2 OCB cell(Eﬁ'r?E}uf BB FT )% A (™Y Phase retardation [fi,
~[YFPyH C0 B 5 % A# {19 Phase retardation [
- [¥ %< OCB cell V[ -RyH CO0 B 5 | A [ [Y Phase retardation [

Viewangle of E7 in the simulation with R40C90C90R40
films(along the rubbing direction)

S —— T fi2.46%
é —=— T [§3.57 R
= T P4.83 7%
S s
= T FE8.T4 %
D0 80 60 40 20 20 40 60 80 100
=01
Polar angle(degree)

Fig2.3.(00CB cell(ET)fi#f] 7 R40C140CO0CI0 o< ) £

37



Viewangle of E7 in the simulation with R40C90C90R40
films (orthogonal to the rubbing direction)
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Yiewangle of ZLE2293 in the experiment without films orthogonal to the rubbing direction
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