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Dynamic Stability Depending on the Dielectric Anisotropy
of the LC in the Fringe-Field Swilthing (FFS) mode
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‘Abstract

The voltage-dependent transmittance curve of a homogeneously aligned liquid crystal (LC) cell
driven by fringe-electric field {named FFS miode) was studied, while changing dielectric janisotropy of
a LC. The results show that for a LC with positive dielectric anisotropy the disclinati@n lines existing
between domains extend into the active region with increasing voltage, whereas their winith becomes
small  with increasing voltage for a LC with negative dielectric anisotropy - while posittioﬂing at intial
position.  Therefore, we conclude that the dynamic stability i strongly dependent on the ‘types of the
LCs and voltage-dependent dynamics. of the LC with neg#tive diglectric anisotropy iszg stabler than
that of the LC with positive dielectric anisotropy in the FFS mode.
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- Fig. 1. The electrode structure in the FFS

mode: - (a) top view and (b)
sectional view.
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Fig. 2. Voltage-dependent transmission curves
in the 2-domain FFS cells with +LC
and LC: (a) simulated and (b)
experimental results,.
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Table 1. Simulation condition,
Electrode width (ym) 3
Electrode distance (gm) 45
Cell gap (gm) 4
Pretilt angle(®) 2
Kll1{elastic constant for splay) 9.7
K22(elastic constant for twist) 5.2
+LC|K33(elastic constant for bend) 133
An at 550nm 0.099
Ag 81
Kll{elastic constant for splay) 135
K22(elastic constant for twist) 6.5
-LC|K33(elastic constant for bend) 15.1
An at 550nm 0.077
Ag -4
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Fig. 3. Photos showing how disclination lines
DProgress W}ifth inkreasing ‘volﬁafges for
the +LC. ‘ ‘
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Fig. 4. Photos showing how disclination lines
progress with increasing voltage for the
-LC.
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Fig. 5. Profile of the +LC molecules in Vg, and
10V and corresponding transmittance.
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Fig. 6. Twist & tilt angles of the +LC: (a} and
{c) at pixel electrode edge, and (b). and
(d) at electrode center, respectively.



!0 4"‘”.%““"“'» 4,
: e,
*,

Twist angle/ °

Twist angle/ °

25 ]
o 20d.
% 18478 i
A a8V
= m-"m.M .
= 5 ; )
%% oz o4 0.6 08 1.0
zid
(c)
30
25
2. 20
% 15 Telav
=
%o 02 04 o6 o8 10
z/d
(d)

ag 7. -LCAA twist 2+ it 2R (@9 (OF
B4 A 7PgAE, b @ 45 $4
Fig. 7. Twist and tilt angle of the -LC! (a)
and (c) at pixel electrode edge, and (b)
and (d) at electrode center, respectively.

229

A7 A A A 883 =8 A, Vol. 16, No. 3, March 2003,

tilt angle® #7138 EB ZAAA 7% 34 o
ojrte] HAF FUHA] tilt angleo] 719}, eEl:
10V A7MA] it angles #o 35°7kx Z21810)
B3 2E 6ldlA HelE AANY HbHHEF AHe
d A "k FUkA A 80°74A) tilt anglee] &
7Hget. & +LCY B3 vlE B8 A 4y
ol ®Wol MuA =Hre ol FFor E5] Y
d gele AL FolFa= Yol k&), adg 7
< -LCe A g4 BF MR BE e
H HEM twist angle® tilt angled ek
th 29 Ya)9 be sz A 7P REg
b R Me ewist angleg YEHAT, 29
Tadl Heolx AXY -1CY A% g2 AF A4
A dl A twist angle® H¥E +LCH B L8}
2 AY F7HA twist anglek® ol F78th ®
10V Q17kA] EE g Sl Ad) 80°7HX
twist angleo] F7h@th, 19 T(h)e -LCS i
AF gd FEAMY twist angleS vebdo)
ojWe] Ay EEE +LCS A$¢9 e gk ¢
7HA A G A twist angleo] #UEA Zape
o) EE e ALY 10V QArHAl Z/dvt 04 3
olA ok 60°e] Hul twist angled 2T 19
o (A g2 A3 7AEAd e 7 B
A9 tilt angled Jehdrlk 29 7(c)lA Hole
AXY 3a AF 7 FEAA it angled
+LCe A$7) 35°¢) W -LCe A$E o 208
g Ak B¥ 2Y TN Hol: ANY A3
7hEd REAA tilt angle® +LCE F-§ 80°Q
B -LC&A 9 0°9 tilt angled Holw 7]
B A wWdatn Ak P2 A7 g o) F
E3E o]F =W FFS RExoA A7%d 98
A wjgsle s +LC AHEA AT ZMEAE BB
A A ez AstEs A WA A
oz FHAdels g Alole] AAo] dojydr} o]
T F g Alolg mAF Aolel o AAe HE
og o|F3A "k +LCY A% FAAY JF2
aA weold 7l BH IHo)AM YR Fo] Hol
A He getd 27 g HEE FolFEH e
ol ostA gk ol @ dYgEL Hx AFy
FE ASE gl Ev Hen o]EFsuA 3
A "9 disclination line® #= g »Fa
348 Holmdun v AU Wik ¢
WadsialE -LCY A% 94 AT MR
Bl AA HEFer Eds dx wAA B3
2 Fddsss 9 Alels AAo] dojdy} ¥
oy BAL FHAAY=d ALHE FHA

£ jo 4z



1. of KIEEME(in Korean), Vol. 16, No. 3, March 2003.

7Nge Z7kst FAe AR & B FAAANE
e A dr1gel A F/8 dAEc] 7194
BaaA FAsA @9 d@A e A S
28 2o AYE AAHE EHQ AA A3
e oA ge Evigl Rz FAdsA ¥4 €9
% o|3 =wel FFS REolA Hdel &
dge] BHE AL -LCo] +LCRY H $%
gt

4 4 E

E 78 B9 olF =9 FFS 2xdA A
gol d@se 44 9% ¢Fde 449 /3
& ol Aol wet BEA Yedg & & AN
2z o] £l FFS REdA -LCe A7 «LC

g FEstdes o Rsd +LCAME At

z7kA mvel AAd " dAge A AR
gofe A 9 BAAHAH FAFe o
g we AT & tit & 7ML 718 A
A "ot oldE AFe Hax A3 FF AR
2 81 £9el gEoZ ojFs £}&E dolm
ach -LCe A$ AFETol ga AT gAY
A NAWges BEAE ®FH A WgoR B
d @ Aloldl AAo] dolPd= 7 4H
& AANFEY AEHE £3 A7Fol F
WA Ade 7w KAANAHE £33 A1l
zo| Z718 Tty oz AEA et o=@
Age sa 277 Fe A, T HPE wle]
az gasdole st 2Ad F8% R

#Aatel 2

2 d7e #FdgAe SH72ATFEANE
R05-20002-000-00736-0A 422 95U &.

Hn 2@

[11 J. Y. Hwang, Y. M. Jo, S. J. Rho, D. K.
Lee, H. K. Baik, and D. S. Seo, “Study on
electro-optical characteristics of the ion
beam aligned TN cell on the DLC thin
film”, A71AARAAEE3=EA, 169, 8%, p.
726, 2002,

[2] H. Y. Kim, D. S. Seo, and S. H. Nam, “A

study on VHR and residual DC property in
the IPS cells”, 47%3%%%#1%:11
4, 21 p. 169,.2002.

[3] ‘M. Oh-e and K. Kondo, "’Quamtatx‘re
analysis of cell gap fhmgm fc;ur umfmm
optical| properties”, Jpn.. J. Appl. Phys Vol.
36, No, 11, p..6798, 1997,

Ml s HLeeSLLee,anaHYKlm
“I—hghftrmxmttance “wider viewing-angle
liguid  crystal display ~gontrolled by
fringe-field switching”, Proc. I8th Int.
Display Research Conf,, p. 311, 1998.

(5] S. H. Lee, S. L. Le¢ and H. Y. Kim,
“Electm optic characterwﬁcs and switching
principle of a nematic |‘fiquid  crystal cell
cmntrolled by ﬁqnge—»ﬁélﬂ sWitching”, Appl.
Phys Lett. Vol. 73, p. 2881 11088,

6] H. Y. Kim, J. W, Koh, ']. ID. Noh, D. S
Seo, and §. H. Lee = “Electro-optic
characteristics of the dual jdomain fringe-
field switching (FFS) moede using the
liquid crystal with negative = dielectric
anisotropy”, A71AAANERHERA, 1549,
8%, p. 720, 2002.

[71 9. H. Hong, I. C. Park, H. Y. Kim, and S.
H. Lee, “Electro-optic characteristic of
fringe-field switching ‘modé depending on
rubbing direction”, Jpn. J. Appl. Phys., Vol.
39, No. 64, p. 1527, 2000.

[8] J. D. Noh, H. Y. Kim, J. M. Kim, J. W.
Koh, J. Y. Lee, H. S. Park, and S. H. Lee,
“Pixel structure of the Ultra-FFS TFT-
LCD  for  strong .  pressure-resistant
characteristic”, Dig. Tech. papers of SID, p.
224, 2002.

9] S. HLee.SMLee,HYKunJM
Kim, S. H. Hong, Y. H. Jeong, C. H. Park,
Y. J. Chol, J. Y. Lee, J. W; Koh, and H. S.
Park, “181" Ultra-FFS TFT-LCD with
super image quality and fast  response
time®, Dig. Tech. papers of SID, p. 484,
2001.




	225: 
	226-2: 
	226-1: 
	h: 
	227: 
	228-1: 
	228-2: 


