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광시야각 보상 필름의 종류

Positive 

Negative Biaxial Film 
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TN 모드에서의 광보상 Film 적용
•  Black 상태의 보상

Positive c-plate 

Negative c-plate 

Without c-plate 
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TN 모드에서의 광보상 Film 적용

E 

Positive c-plate 

Positive a-plate 

Positive a-plate 

Negative c-plate 

Negative a-plate 

Negative a-plate 

Negative c-plate 

Bi-axial film 
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TN 모드에서의 광시야각 Film 적용

Compensator 

TN-TFT 
(ON State) 

Compensator 

Hybrid  
Alignment

θ1

θ2

Rubbing direction 

Discotic layer 
約 1.5㎛ 

Alignment layer 
TAC film 
100㎛ 

N3

N2

N1

Contrast

With compensatorWithout compensator
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Image Quality Comparison between TN and WVTN



Ph
ys

ic
s 

of
 L

C
s

Ph
ys

ic
s 

of
 L

C
s

Q : Need a compensation film for IPS? 
�  Uncompensated IPS and FFS cell 

IPS has better viewing angle characteristics than 
other modes owing to the in-plane rotation of the LC 
director

Optical Compensation in Dark State

P A 

� However, to accomplish a perfect dark state 
comparable to the CRT, they must be compensated  
by one or more films in the dark state. 

(a) conventional IPS-LCD (b) IPS-LCD (IPS-Pro) with a biaxial film. 
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�  Transmission through Crossed Polarizers

53° 53°

Θ=80°

ΔΨ

•  Most sheet polarizers in LCDs are made of uniaxial materials.
•  The deviation from 45 ° (ΔΨ) can be as big as 8 ° at Θ=80°.

HV

O1

O2

45°

2ΔΨ
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�  Leakage of Light through Crossed Polarizers

Angle of Incidence 0° 20° 40° 60° 80°

Leakage of Light 0 0.04% 0.5% 2% 4%
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�  Biaxial Compensators for Polarizers

e2 O12ΔΨ 2ΔΨ

Backlight

Polarizer

Polarizer

abs axis

abs axis

c-axis275nm

λ/2

• A single biaxial plate with its principal axis of the largest index alinged parallel to 
the absorption axis of the first polarizer. Furthermore, the plate surface is parallel 
to the OAP.
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Iso-luminance contour (crossed polarizers)
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출처 : 액정여름학교 2010

IPS 특징 정리
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Fringe-Field Switching (FFS)

x 

y 

z 

Glass

Glass 

Light 

Light 

Light 

IPS 

Glass 

Glass 

Light 

Light 

FFS 

Glass 
 Polarizer 

 Analyzer 

 Electric  
 Field 

 LC  
 Molecule 

w l 

l’ 
Cst 

FFS: 
Wide Viewing Angle/ 
High Transmittance 

S.H. Lee etal, 
Asia Display ‘98 
Appl. Phys. Lett. ‘98 



TN/STN
(△ɛ>0) 

IPS
(△ɛ>0) 

VA
(△ɛ<0) 

전극구조 전극구조

액정재료
& 배향

전극구조

전극
구조 구동방법 개선

전극구조

전극구조

PVA

SPVA

HTVA

MVA

PVA

Wide Viewing 
Angle 측면 시인성 투과율 향상

Response Time

측면 시인성

투과율 향상

Wide Viewing 
Angle

SIPS FFS/PLS/IPS-ProIPS

현재까지의 개발현황
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Summary


