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Abstract

Electro—optic characteristics of reflective hybrid aligned liquid crystal (LC) cell driven by fringe field

using a nematic LC with positive dielectric anisotropy have been studied. Optimized optical

configurations are achieved by using a single polarizer, half-wave film and a cell with quarter-wave

retardation. The simulation results shows an optimum cell retardation of 0.30 gm. This value may allow

a practical cell gap larger than 3 im, which makes it easy to control in the manufacturing process.

Furthermore, this LC cell with optimized cell parameters shows low wavelength dispersion and the

contrast ratio greater than 5 over exists about 100°

in vertical direction and 160° in horizontal

direction. Also, when using the LC with positive dielectric anisotropy rather than negative dielectric

anisotropy, the display shows low power consumption and fast response time.
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. The configuration of the LC molecules
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Fig. 2. Optical cell structure of the reflective
HAN-FFS mode.
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Fig. 3. The reflectance of a dark state as a
function of ddn for the reflective
HAN-FFS mode.

mally black (NB)EE=o|th Agte] <I7hewH,

H,

fringe fieldoll 9jaiAM 4R FAso] A7 4
o2 AL A Hed 9 457 nF HAsE
HP3He S8 Mgy Yol HAe B3 9

o

Askel W e Wk glol AH 4L B
o wg Aert oz,

Y 38 deol FA APL ol§F WA
HAN-FFS ZEold 27 2¢ 17bde] 49

ddnol WE Wale s A 2ol omf H4A
o dng dASA ¥ A4 A Qs WA
A HAH ddang ZAEAT AA 9 danel 030
m g, wAbgo] HAA A MA 2ol o
+ 7]1€9 WwAE homogeneous aligned (HA)-
FFS 2=9 A& x99 0137 mEc X & #%
< ZHAG(8] ole FLE AHE ALY AE, W
A% HA-FFS RERths ¥WAlY HAN-FFS 2
Z7t i & 4 AL THHZ ¢ ol Axd
o] o] gt}

39 4= deo] ¥ AR & <
g ALY HAN-FFS =9 X glvte] o
AHE R # 1S B
AdelAe Atst v S
A AP A FE AY (Vo) 50V°]U1 REA}
&2 92 BAENH, 4 eo] ¥ AA9 Afele
Vopi= 38 Volm ¥hAbg 2 89 %A =olth. o 7]
A B3 HA o2 Yol WA /2 AF, 273

¢

1k

¢

e ru
o XN

726

35 -
~——— D000
30. /Wm
/
/’; 254 /D
e g
< 20
= o
g 15+
Q 10
)
& o] 4 —o— -LC
o —~O—+LC
0 A/g/n
0 1 2 3 4 5
Voltage (V)
a7 4. ¥wAY HAN-FFS REoA QAF mhgo]
550 nmell Al Agtel uhE wbALE A,
Fig. 4. The voltage-dependent reflectance curve

at incident wavelength 550nm for the
reflective HAN-FFS mode.
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Table 1. The voltage and reflectance at a point
of maximum reflectance.

-LC +LC
A (V) [HAEE (99| A (V) [§HALE (%)
4.9 32.525 3.7 31451
5.0 32.540 3.8 31.510
5.1 32.524 3.9 31.502
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Table 2. The comparison of response time for
reflective HAN-FFS modes using the
LC with negative and positive dielectric
anisotropy.
- LC + LC
Rising Time (ms) 17 22
Decay Time (ms) 51 23
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Fig. 5. The wavelength dispersion of the dark
and white states for the reflective
HAN-FFS mode using the LC with
positive dielectric anisotropy.
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curve.
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