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Influence of Rubbing Direction on the Electro—-Optic Characteristics of Fringe
Field Driven Hybrid Aligned Nematic Liquid Crystal Cell
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Abstract

We have studied the influence of rubbing directions on electro-optic characteristics of the fringe

field driven hybrid aligned nematic liquid crystal (LC) cell by computer simulation. When a LC with

positive dielectric anisotropy is used, the results show that the driving voltage and transmittance

decreases as the rubbing direction with respect to horizontal electric field direction increases. The

reason for decrease in light transmission

is the increase of tilt angle on the center of common

electrode. In this paper, we have studied how the rubbing angle effects on the transmittance of the

cell by investigating a distribution of electric field and LC director.
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in the off and on statc when using the
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Table 1. Simulation condition for the cell
structure and the LC.
Electrode width(;m) 3
Electrode distance(um) 3
Cell gap(d)(um) 5
Pretilt angle(®) 2
K1 10.3
K2 8
K3 14.9
LG Tan at 550m 0.13
v (mPa-s) 100
Ae -4(-LC), +8(+LC)
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Fig. 2. Voltage-dependent  light  transmittance

depending on rubbing direction when
using (a) -LC and (b) +LC.
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Fig. 3. Simulation result of the operation
voltage (Vyy), threshold voltage Vi),
and maximum transmittance  (Tmax)
depending on rubbing direction when
using +LC.
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Fig. 4. The simulation  result of  light
transmission along the horizontal axis

in a cell when operating voltage is
applied in case of (a) a = 65°, (b) a =
75°, and (¢) a = 85° when using the
+LC.

78

A Ash 69

o, spAaHT

)

i bl
o 75 AR Aol Aok MAE FAEE 1l
o CHels ezl 75°A 4g 49 Fu
SE O e Ak AsEe] AvEug CF

oA F3& Ayt o Mdsls 2 F3gol 069
Sh7kR] WojAle Ae 4 5 Aduh wEky E%%‘é‘
o] 65° A &R FHHESFE Fi}g
7H & Yol CREANMY £

Ao AREAAY FHgsEgrE 4GS m A
g},

2]y zho] 65°00] A] 85°F’ 2 5
Fi3g& Asrt dstsE ddS %}O}E'/] SR
A Ad, & A, B, C—‘?~v‘i'—9l L
twistZb3} titzdhg ZAF s
1“17‘011*14 A B, CHEAA Y HAARA il
Exolvt, ZrgoA Biol ZF A tilt Zel
Wt 2/d7t 05 okl A A A A
i zto]l 65°Y w CHEQ tiltzhS B
EH H A tiltZde] AR F z/d7t 0 ?
A tiltZho] EolE & 14 Z7Po}f
Avk. a2y ze] A=W ﬁ}J‘rﬂ
tiltzto] A F z/d7F 0288 FRoM Fojm=

S

B2 SolA Bt ol AAE A& L
voES AYERE CRES Hl@} Aes wo e
ol el 94 Aol A% A e

tiltzto] A% F7hal 2
SR tiltzie] ALE & UG
g 6 449] 2 ¥

:
7 2R twist?t AEE

D =

twistz} E&3¥o0

sud ARR 1/‘1% #H 7ol 65°¢) Aol A 5
Aol mw oA twist7h FA wAstA AR
 F twistZro]l 7Hg ga Wy Ze] 75°¢ A9

B twistZtel 7t & A& & 4 vk BYEE
CREIM®E B 2ro] 75°¢1 A9 twistzto] 7}3
Hew ezol 85°%1 A S twistZhE o
BFl e}

A, B, C AlA-lM 4
FrEzA ] Het itz # G twistde E 2
o EVstH. E 2004 T ARl Bl
Tl wek CREA Ao Bt tltzre] ¥
Wzbe] 65°91 Ao A9 538°9A 2 zte] 85°¢]
Aol 7% 584°7A F7 SAvh AFEE whvh
AR g ze]l Frhgel wpet Bt tilezho] Bt
o] 65°¢1 Aol ZA§- 521°004 exgze] 85°¢1 o
4 Aol Ag 55°7hA St arslvh Wat twistzt
& 2ol 75°91 ey 2ol 85°¢1 A4A A

2ol P EAANA A

N?-‘ S

A 31]
=



6/°

/°

8/°

80

60

40

(@)

80

60

40

---A
—8

—cC

0.8

80

60

40

20

0.0

0.2

0.4 0.6
z/d

1.0

a5, fHWlzZbol 242 (a) 65°, (b) 75° (¢) 85°%

A% A
2] tilt angl

aro
2N

=Ny

e o,

AFAAN A AR

Fig. 5.

Profile of the LC director of a tilt angle

along a vertical distance at three

horizontal positions when the rubbing
direction is (a) 65°, (b) 75°, and (c) 85°.
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Table 2. Average 6 and @ of liquid crystal
director of the LC cell.
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