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Study on the Fringe Field Switching (FFS) Mode with the Positive Dielectric
Anisotropy for the Fast Response Time
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Abstract

We have studied the fringe field switching (FFS) mode with the positive dielectric anisotropy for

the fast response time. The factors such as the physical properties of the LC, the cell gap, and the

rubbing angle were critical for the fast response time of the FFS mode. The response time became 10

ms faster when the rotational viscosity of the new LC is 20 mPa.s lower than

the conventional LC.

When the cell gap changed from 3.6 um to 3.0 um, it was possible to achieve the total response time

and response times associated with grey-to-grey transitions under 16 ms.

And the response times

including grey-to-grey transitions become fast as the rubbing angle decreases.
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Fig. 1. Cross-sectional view of the FFS mode
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Table 1. Simulation condition.

Eectrode width, w (um) 3
Electrode distance, ! (ym) 55
Cell gap (gm) 28,3 32 34 36
Pretilt angle(®) 2
Rubbibg angle(”) 67, 71, 75, 79, 83
Normal LC New LC
K (pN) 9.6 12.3
Kz (pN) 5.8 6.7
Ku (pN) 116 13.9
An at 589nm 0.0987 0.0975
Ae 8.2 56
y (mPa.s) 84 65
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Fig. 2. Top view of the FFS electrode structure.

3. AlEdojld R £ Ha 1@

LCDAXM "zt d8s 75 WsF
v oA sAHME @44 9 A4F BA
€ & 7 Utk WA B Hmrh ge dFe)
Aol o w2 WNgstA e &y derr 2
HA o] Hek AA A HLHol AKX decay &EA
ol whEA ¥l wets LCDAA 594 F4
& AEsEy] A dazde 44 A4 ey
PFS 2= oA TV monitord 4 38 A

7] 1 AR WA 20e AF dAY a9 3
Hgel A HE gol 71E HARD 20 mPas
HE oW Aeo] 26 FH2 HH T FFS Rxof
A durAog AMEEhE AAE AMERE W 4
| ﬁﬂq"ﬂ"i A7td HMSk wE Rag 34
(V-Telc}, ojufe] 482 36 moltd. 589 m 1}



J. of KIEEME(in Korean),

Zoll Aol An @2 7]
Foz AARer
qu_ _CO)_I:L.:J‘;__IEOH of 3k

St oy to oy
fo
ok

N
2
oX
1o
it
ox
i
2
AN
QL
s

Vol. 17, No. 7, July 2004.

HHom x4dst717t ojel ] 2 midAe -
wol #abe From AASAT, 29 38 4 &
AN 2R¥ Az el A Heli: ANH Az i
AAE Ao A9 el vE A H
Htl B A 7 oA 1V AR oy ol A _
AAG Aol Aegrto] 7]FE A(HT} 26 AL # to Toff Ton+alf
o Aegto]l AL A & S ArtaEioR o
el wE# zte] FristdA FHvt ukAlE7)
wFolrt, MZ A HHge Fygo] i e O% 4 9 S
o]t o] AA e EFHEGlo] 71E ARG FHL Fig. 4. Measureed response time for the two
T 7Y ol A A e "Hojmes] o type of the LC.
Folr}, 119 43 Fag 80 % WHEH 7EdA
SHAE Wb e ER geld Holi
AAY AHE AAG A He L AfelA

rising % Al7HTo)©l 4 ms, dacay S HAITHT

al 7 ms Fad EF 10 ms o) $HAIT| E
dastdeh AAR 1,0 A4S A7tE Aol % 3
&4 F A W HETF g5 E Ao A i
ol ad wh2A s AeA == ol MEL AA
HAE B FF Al 1V F7h A4 dmst
20 mPas #4= gk dAio|n 1, it B Ag
258 s 4 fesn iAol w
AA Hed 2" 49 A9 FJd gEvh w2 Voltage (V)
A AAZ AF T A EHolh
a3 5 4E Al e F
Fig. 5. Calculated V-T curve according to the
cell gap.
£
&t
<
o @
ao E
&
<
i
[}
Voltage (V)
a8 3 ARE dedd gE Fag 3 At a3 6. ANd SHAIRE
Fig. 3. Measurement result of V-T curve for Fig. 6. Calculated response time according to
the two type of the LC. the cell gap.
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Fig. 9. Calculated response times between grey
levels when the rubbing angle is (2)83
% and (b) 67%.
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Fig. 8. T and Tur plotted as a function of cell
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