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Wide Viewing Angle Transflective Liquid Crystal Display using Fringe—-Field
Switching Mode
Je Hoon Song, Young Jin Lim, Chi Hyuk Park, Seung Hee Lee

School of Advanced Materials Engineering, Chonbuk National University

Abstract

We have designed a single gap transflective liquid crystal display (LCD) driven by a fringe electric field, in
which the LCs are homogeneously aligned in the initial state. In the reflective and transmissive areas, the
degrees of the rotation of the LC director are 22.5° and 45°, respectively. Utilizing this mechanism and an
in-cell retarder with a quarter-wave plate that is used below the LC layer, the transflective LCD using

fringe-field switching (FFS) mode is realized.
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Fig. 1. Schematic cell structure of a single gap transflective LCD using FFS mode.

£33 LCDY B8ty 4 72§ =
& 7 2ol WE W7-BEH B4 g

et

1% 1€ FFS RE=E o433 ddny wim
d LCD2 ATxE UehdY. 32 AFE WA}
9% T3 FHdA YA FFS 229 5
A Heol U TE HFFE WAL dFdAe %
Al A, B3 dYdMe 549 A5322 74
g, §F5 ASFH A AT Abelo] V4SS
7S WidE 947 viA e g a2gn §
I G/ FRAAE AMA TF HASF R
A4 BEe] oA ot 5 HRBLS N2
90° 2 mAEoe Qx AR BEL AF
o] ¥3F7 dAgrh

£ =FojA FFS A& o]&3 wE#HY LCDY
A7) Bt EAo dsiAE LCD Master (Japan,

& A7|Fe +£3 AL W gty 12°2 3§19
o HAY 27 ZYHEZL 2°2 Fd.

O 28 A 949 FI 99 Fe ARz
g Jveld RoezA od Yeld Z& x3Fo dis)
A AA g wgeze] zZhg ougith a9
2@)e WA 99e= Hgwn Wiy A4, o
AA, a8 n Ao g FAse] gtk HFwe
ExZa e o dxsiv] #Hjge T3
Zo dalA WY 4RI 45° EolA gl o)
W Wl AF FJeg AHrd, #HPgo] A
AAFE o] AHe FF5UFET dX &y 9GF
of Weol AHgo W3l glo] AL FHslm o W
o] 45° o3 U2y A4AE EosiH 4HGd
Yol gr} o] Yo] wrAlzTt WAE 9z, A
Ag AVEA QdAE MAug® e dsiM 90°
SAE AU Lo] HY HEd AFH F45
o E4Eo] ofF AHE vebdch Hgg <UAsts
W, A Bzt AA A JFHem 225
3| A3ty W7o HAHE F33 o] AP

- 568 -



A=) AdE Ho] W oA
o] wom geth o] uhAbgh} W)
AEA z7) YAt
A A HolAM e

AA A 4508 1€ d‘d%*% glo] o] WHY
“o Al

x&wr /4 1»%3— A
=]

In-cell vetarder

LC for the
wmtc state
A5
=
‘ 225 . X
Top Polarizer &
LC for the dark state

R’
-
.
iad
.

(a)
y

Bottom Polarizer
e tio fik In-cell retarder &
clupenasdo fim LC for the white state

135°

Top Polarizer &
LC for the dark state

(b)
ag 2. BEgg LCD9] 3 A Fx (a) ¥ B
o9, b)) &% 4
Fig. 2. Optical cell structure of the transflective
LCD: (a) reflective area, (b) transmissive
area.
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Fig. 3. Voltage-dependent reflectance and
transmittance curves.
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Fig. 4. Iso-contrast contour : (a) reflective area,

(b) transmissive area.
3.4 E

£ d7dME 9 wdso A= FFS AdA
HEE AZAE o83 WA} 993 F3} 99
oMo dze] dAFF WEAY LCDE A YA
o A A7MA 4 W FATL in-plane 3 A 8}
HEo] WA FHF T FHM EE g
A polarzt 50°7kA AlZREHo] e W Al
ofzt E4E& HoErh g F 499 Ao
Fdey] dEe] Azn WA ohe T gAa}
ol Aol YA e AA wige] YA @e F

e A3 gk

#dArte 2

2 dFE dxgstAad 237297 (R01-2004
-000-1004-0)x Yo 2 Y= UL

i 28

[11 T. Ogawa, S. Fujita, Y. Iwai, and H.
Koseki, “The trend on the color and gray
reflective LCDs for future electronic paper”,
SID’98 Digest, p. 217, 1998.

{2] H. I Baek, Y. B. Kim, K. S. Ha, D. G. Kim
and S. B. Kwon, “New design of
transflective LCD with single retarder film”,
IDW'00, p. 41, 2000.

[31 K. Fujimori, Y. Narutaki, Y. Itoh, N.
Kimura, S. Mizushima, Y. Ishii and M.

- 570 -

Hijikigawa, "New color filter structures for
transflective TFT-LCDs", SID Dig. 2002, p.
1382.

[41 J. C. Kim, C. G. Jhun, K. H. Park, J. S.
Gwag, S. H. Lee, G. D. Lee and T. H.
Yoon, “Novel design techniques for
transflective liquid crystal displays”, Proc.
of 3rd IMID 2003, p. 283.

[5] S. H Lee, S. L Lee and H Y. Kim,
"Electro-optic characteristics and switching
principle of a nematic liquid crystal cell
controlled by fring-field switching”, Appl.
Phys. Lett., Vol. 57, No. 20, p. 2881, 1998.

(6] S. H. Hong, I. C. Park, H. Y. Kim and S.
H. Lee, "Electro-Optic Characteristic of
Fringe-Field Switching Mode Depending on
Rubbing Direction”, Jpn. J. Appl. Phys. Vol
39, No. 6A, p. 527, 2000.

[71 T. B. Jung, C. H. Park, H. Y. Kim, S. H.
Hong and S. H. Lee, " A reflective liquid
crystal display with fringe-field switching
mode”, Proc. of the 5th KLCC, p. 77, 2002.

(8] AR, XA, o|FE, AL, oj53, “19
o HFwo=z FAHY WAE Fringe-Field
Switcihng moded] 7|38 54", A7|Ax
A8 stslske] A, 16¥Y, 23, p. 131, 2003.

[91 A. Lien,
representation for twisted nematic liquid

"Extended Jones matrix

crystal display at oblique incidence ", Appl.
Phys. Lett., 57. p. 2767, 1990.



