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Optical Compensation in Dark State

Q : Need a compensation film for IPS?

[2] Uncompensated IPS and FFS cell
IPS has better viewing angle characteristics than
other modes owing to the in-plane rotation of the LCV P A
director

[2JHowever, to accomplish a perfect dark state
comparable to the CRT, they must be compensated
by one or more films in the dark state.

A
Absorption Axs 4 i Analyzer

1

opticaleis_; < : I pscel 1
Sow A —e— Ty | Biaxial Film
Absorption Aﬁsj e _‘;1 :
— Polarizer
: -

B 300
1 100-300
T 50-100
I 1050
[ ]=<10

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

>
/AUJ

onu) Oy

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



?] Leakage of Light through Crossed Polarizers
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ANGLE OF INCIDENCE
Angle of Incidence 0° 20° 40° 60° 80°
Leakage of Light 0 0.04% 0.5% 2% 4%

n
@)
—l
Y

o

n
Q

%)

>
<
o




?] Biaxial Compensators for Polarizers

abs axis)

1 Backlight)

* 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)

Before compensation

0.0008

After compensation

0.0008
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* Tatsuo Uchida et al, EURODISPLAY 2002, p. 173 (2002)
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« IPS mode EA Hz|
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v Wide Viewing angle in any color & gray

E) # COLOR DISPERSION (1937 Systam)

.....

1102 0304050607

E2Contias by ELGR

v/ Fast & Uniform LC response for any gray

— Uniform
% Uniform alignment
—Uniform

electric of LC

v Strong Touch characteristics

8T 50 Wak! helshai|
by agala plsass
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Cl &
(I |

v/ Contrast Ratio (CR ~ 2000:1)
- Local Dimming BLU

‘/High Black Luminance at diagonal direction

- A-TW Compensation Film

TAC

New TAC |
New Biaxial Film g~

Panel

New TAC '
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Summary

_

TN mode *OANZ * Normally white =1l S A|OFZt *AllLCD
(Twist * Lap-top * And : 400~420 o1 _4\_%:; : AFGHEEEF A|OFZF manufacture
Nematic) * Monitor * pretilt: ~ 5° X AHH H|CH & s
— *LC: positive LC ._?_Aoll &6‘ ‘_?_7" Eg%%
(WV film)
VA mode e — I A4 * Normally black *11 CR =0 A|QlE O|F -+ shutter-
(Vertical * And : 290~310 «2t A|OfZ} *Bruising (A=) glass 3D
Alignment) * pretilt: 90° o =S * Samsung,
[ ———] * LC : negative LC A EHTH B A Taiwan
— companies
IPS mode —— TV * Normally black 2t A|OFZ} ™ CRVAL{H| +<FPR3D
(In-Plane * And : 300~320 ST FEHA S * LGD, JDI,
Switching) * pretilt: 1~2° olg HAEE Tt BOE
= *LC : positive LC N E-~—=t=,
FFS mode Pr—— G * Normally black «ZA|OFZ} 2 MArY *LGD,
(Fringe field o = * And : 320~340 IENE (B (5l &) Samsung,
N switching e = * pretilt: 1~2° S| OSj| A0 « L2 CR JDI, AUO,
n mode) e * LC : positive LC A) BOE ....
 —— | = (=)
N off on o dAels 7

T

Physics of LCs




