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Abstract: In this paper, we have studied on the optimal design of the optical compensation film for the
TN-LCDs. To have wide viewing angle panels, several methods such as multi-domain method, optical
path method, and phase compensation method have been proposed. Among these methods, this paper
focused on the phase compensation method. In the phase compensation method, the phase retardation
generated from the optical birefringence for the off-axis incident is compensated by using optical films
with refractive anisotropy. To compensate the phase retardation of the TN-LCDs, we have proposed
design concept for the biaxial optical films and analyzed the optical performance for the proposed
structures. The calculation of the dynamic motion of the liquid crystals was based on the Ericksen-Leslie
theory and the optical performance of the TN-LCD was calculated from the Extended Jones Matrix
Method. From the results, we have confirmed that the optical characteristics of the TN-LCDs with the

biaxial films have been
combination of the uniaxial films.

improved considerably compared with the TN-LCDs compensated by the
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Table 1. Simulation parameter of

LC and polarizer.

Liquid ‘ ,
Polarizer Unit
Crystal
Ky 291x107 %
Elastic 1o
Ky  2.03x10 N
Constant
Ky 3.70x10° 12
ey/ey  5.61
Permittivity F/m
e /g 5.33
Refractive e 1.567 1.5+i1.50x10"3
Index n, 1.476 L5+i2.50x107°
Cell gap d 5.0x 1076 2101077 | nm
Wavelength A 550 nm
A .
< #= N+1(polarizer)
n=N -
n=MN-1
n=N-2
2 e
E 4 ! N
4 | Liquid
! | : ™ Crystal
E + i n==>
i i n=2
' i n=1 -~
x# = 0(polarizer)

AR

i

Fig. 1. Configuration of the TN-cell devided to N’th

sub-layer with polarizers.
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Fig. 2. (a) Birefringence due to the optical anisotropy of
materials (b) and compensation method using a optical
film.

Fig. 3. (a) Configuration and structure of uniaxial films
for the optical compensation of the TN-LCD, (b) biaxial
film for the optical compensation of the TN-LCD.
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Table 2. The optimal

Thikness(d)
Nx

values of biaxial film design.

Fig. 4. Transmittance of the TN-LCD (a) without a
film, (b) with A, O, C uniaxial films and (c) with O
uniaxial film and biaxial films.
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