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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.

Key Words

.M &

g8t A9, 4

LEE!

7t4, 3" 2 Ax g3 @7‘33}5
olth, AA tjxZgeldd nEFH BHE 93HH
o 7HA 5:7HEI%1‘%. qEAE A
© 2 wide-view twisted nematic (WV-TN) 2=
[1], in-plane switching (IPS)X:[23], fringe-
field switching (FFS)E=[4-6], % Z=dd 53
g (MVARZ[7] 7F vk 5=, 2o HAN
(hybrid aligned nematic)-FFS# &%
AT eZ ZYUZE(fringe) A7 28 SFiEE

%‘3@- L4

% ) aegih =
o 2= Fol

A B

1 dE st A 4AF3sHE

(A& "7 43%F 171 664-14,

Fax @ 063-270-2341
a ! Corresponding Author : Ishl@moak.chonbuk.ac.kr)
2 oFgstn vreA - 8828
20033 6¢¥ 30¢ Hem, 20039 8¥ 6% 1z A E,
2003 8Y 209 HF HAgE

75

: Hybrid aligned nematic LCD, Fringe—field, Rubbing direction, Transmittance

o
}

N 2=zt HEEHA}B-10]. o] R=dAs
Aol Ao 4 # FHPoF widH
gz 783t fAgelwA
f3le] Yo pLx Aeh
A8t
4& Yty =%
wf ol Al ZFA o]
At 1y -ILCE BS
B fH Eol A
& ztou] 7tHe] HlA o] 9t} o]
&t H2-8 o]urA o]
- AHE-% HAN-FFSE =7 A7 5
+LC% AHEE A EEAe] -LCE *}%f&
HAN-FFSE =0 Ha] 27| ZoiEdqArt 949

A& oA gol FelxE BET -LCE AL

[e)

=2
.l::,

F

[ o
IN

offl
Sl
)

S

01
co mE =

ot oo

u]o

>~
ol
o
)

o Mo
o

1O o N
L2

Hl‘f o

-LOY&

o
W Ao

i

Am
_*_

4 Xoox o do 12 P orir
%

rSl
#
r:l m ot
myoox, M Rl OB n o

on 24

% ool ws FEHAGe A Wax @
g (LCE ST A9l FAed PEHY

of ezt AA o Ea ATt
B2 AdgdAMe HFE Al

¥ARE &
4 wEst A4 P REE ANS



J. of KIEEME(in Korean), Vol. 17, No. I, January 2004.

Ao ARl s
HAN-FFS o] A ]38t
A% Qs

dyzto] Watale o
S4ol oA Whe

2.4 px o ZEHH2|

1 18 HAN-FFS mzeo] 4 f£x9l #94sl
7k A(Off) 2 FE(On)deje] o4 wjdAd il e}
Wl AsEis vl st %%44
o] EAlEhHA sadT 72 g4 A4S &
Asta g A9 FEHF FHEWFoR:
Al gl TEE AFI AL

HAN FFSE =3 -LCE AHgdhs 3 +LCE
Aesle Aow Y £ v -LCE ALEEE

Ag zv)el 7ol £ wjEE st T4
o] FHurdkgd o) thate] 2~45°(a) 5 WS
st} Adsol ASHE —r:z]-z.]?l_‘._ slake] #Hl
WHEHR. A epte] HEdE ¥ Iﬁﬂ’r A=A A
v} ojehs V2 A +LCE *}%HH‘. 9= as]-Sfl-OI

n AR BosR@R ANE B e 4
A% wgdel dolnas YA AR
qgh Aol W3t Q7 Al P FHYEL

@190

Analyzer :
Compensation :
Film .

| ]

]

| |

Liquid Crystal n
| ]

Pixel Electrode —4A4 * :
Insulator - n

Com:mn&.lhﬁmxlc e .

< Off >
ag 1. Off ¥ On#4l +LCE AE3 HAN-FFS
4 3

Fig. 1. Cell structure of the HAN-FFS device
in the off and on statc when using the
+LC.

2 =z Avgel H L, L AL A

g ds = A vebdeh i’é Azdel A7IE
Aiko] 7pA b BBl Al = YEbT 422 H |
gol M7= HAre] FANE A ZA veltE

76

Aol A

Wity HAF Alolo] MEH AHETAEL e
oy Aol EEshE ¥ Fab FAL vt @
=

T/To = sin® (29 sin® (xddn/A) (1)
o714 P wAE el ¥ %3} o

A whekaizhe] 7hEe| 3, An: e‘iﬁsl *‘%‘._"‘1 d
A7 A= Ao mhgeuf, o] o] w=wy
dgo] Hufrt sleld ¥ikol 45°o|elof dhal YAt
o) spaol g dingke] FHa A/27F Elo]of 3l
. +LCE AME-$ HAN-FFS4e] 24 Z7]4
Ao A HYTe Ak ol AdFY AAE Fat
ste] Argt ol olste] Ye] apytso] ofF4
BE gwhEoh A 91t AI frAgol Aol &9l
A& ALgstnE HAHo] A7) 4o 4
Aol wrako g 3| Hsto] Yol AYe] F-HS
25 AU 3, olg oldwa Hde 94
7} uraisle] del WsdAdevh gBelEYg Ees 00°
gAag Adgd Ada el Hol we s
AL+ Ut

=YY=

3. AEYolMd =A

E1e AH" Ay A A #Z % Nge) w4
g dEbdeh o714 4 AL 5 i el 44

1
©:

o] dingte 065 mz &zl ol ¥ H
27004 Hojel Faheg vebie EoluILl.

B oo A= A8ty A4 AF7] LCD Master
(Shintech, Y8 Abgstsda 44 = 550
e wrel gAbell A 2x2 extended Jones matrix W

[12)& 483kl HiFE Algs FHstad

4 2% o E9

Z1]] 23 HAN-FFS 44 AelA -LCE AHE¥
g wsh (LCE ASRS Wl AWze] P

Agelzbel W Fahge vehia Aok LCE
Agd AG eWzbol whel Hu Fohgel wahi:
Axq FEAte]l HAWrtel 25°9l el S 5

V, ¢l zte] 5°¢} 15°¢] A 4 Vi dhepA = 4
< oF 4 Qv ey <LCE AFEE S ezt
of ulel YRS W FE A9 Ayl Hsielvh
7] 3ol Rigol @Yol wap FEUAE 65°



E 1A 72 % 4 2uH Ay 23,
Table 1. Simulation condition for the
structure and the L.C.

cell

Electrode width(zm)

Electrode distance(m) 3
Cell gap(d)(m) 5
Pretilt angle(®) 2
K1 10.3
K2 8
5 K3 14.9
- An at 550nm 0.13
¥ (mPa-s) 100

Ae -4(-1LC), +8(+L.C)

Transmittance

Voltage / V

)

Transmittance

Volitage / V

ad 2. (a) -LC 3t (b) +LCE AH&3 S we

AL 7ol e
Fig. 2. Voltage-dependent

g

light transmittance

depending on rubbing direction when
using (a) -LC and (h) +LC.
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Fig. 3. Simulation result of the operation
voltage (V,,), threshold voltage (Va),
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) @ = 65° (b) a =
75°, and (¢) a = 85° when using the
+LC.
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Table 2. Average 8 and ¢ of liquid crystal
director of the LC cell.

7 Position
R. A. A B C
65° 52.1° 48.8° 53.8°
75° 53.0° 499° 54.8°
85° 55.0° 52.7° 58.4°
)] Position
R. A. A B C
65° 35.7° 45.5° 40.1°
75° 39.6° 50.0° 44.7°
85° 39.0° 49.1° 445°
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