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Abstract

We have studied electrode-optic characteristics of in-plane switching (IPS) of liquid crystal director

driven by an oblique electric field. Because the conventional IPS mode does not have an electrode on

top substrate,

it shows not only slow response time due to weak electric field but also slow

discharging problem when electrostatic field is generated after fabricating the cell. To solve these

problems, we have formed additional electrode including dielectric layer in the inner part of the cell on

top substrate and studied electrode—-optic characteristics of the new device.

Key Words : Transmissive liquid crystal display, Oblique field, Dielectric layer

.M E

IEL Eo 9A txEHo|(LCD) AFY 34
bofl dol Ay txaEdole] 1dA #
Aoz E43 AA ZE QY E S
MMzl Ak A7 RS AEA  in-
plane switching (IPS){1,2], multi-domain vertical
alignment (MVA)[3], fringe-field switching (FFS)
[45] 2= Fol Adse] &3 Hu Yok
LA RE AlokZtolu} AA Zet AP o= A
E I BAol 7I& BB (CRTIE A% #A4

47
4?1
=
=

B2

oo

Ax gou SRERE ofd FI4e THY
oz FEFA EIu. LCD-Daindoly 94
& ¥@g7) 98 Baw b A SHEEE
Ankz o2 15 mselstelti6]. HA taFgole
SHANS Yurdoz AskEE At A, 9
A wbgkxle] 29 hAA, BT A=
A AygAdezm ozdrh A4 A4 Tx 2 9439
I HElstn AN ER

(HE HFA 4TS 17} 664-14)
a. Corresponding Author : Ish1@chonbuk.ac.kr
ARt 0 2005, 8. 24

AAF2ER @ 2005, 11. 7

81

EAEAHES HAgstd 4H) SHEEE
stax e Al Agdn led, A
overdriving 3tAWT] & a&(VA) LCDo
z7] EE éz3"*[8] g A8 JAy A7 A3 S
gt sty whale] AbEHAT mE g FEE
AL A of) A J—ﬁ%‘é‘ RS Fe AR 94 2=
¢l  OCB(optically compensated bend)[9], OCS
(optically compensated splay)(10] 7]1& So] 7Q%t
HojHoh &A%k oy SHEEE AHsl= A
2 HHEL FUF BFoly FAH Hastd ¥
A AL 7lA o] Folxlm, OCB9 OCSE 7+
bend #E EE= splay “éEHEJ AA Ho] A7to]
dasitls EAH g A4 443 Ho de
o_lll;g ==X Oé‘ﬂﬂoi Lﬂu],FJ ou;d% /\}ﬁ.g]_

X2 X
B 1o o rx

i

—= =

I dx, dieke HAge] Pare] mfid 54 o
3} “H}"t_‘ SHEFEE AT E AL oL dolth

FAo} EA4E e I REE F IPSY
FES+ twist 9% 543 Ao Ao gl &
Ae Zti 9yl WEd $H&EE ZwdN g
R g vlg Eastoh d@e] ASFe] gv] W
of A &R FHo| HGF2 Al Arizk <k
A rise timeo] =AY, BAAASE A e &



J. of KIEEME(in Korean), Vol. 19, No. 1, January 2006.

oX

¥ 548

o decay time c},

FFSE Atgto] AZo] ¢le #Az AFw 737

FTAAN dojyes HAAY we x
918ted oW EwxAw ITO

olg  MAstr

(indium-tin-oxide)7} %8 #FeE7]|#& AHE3ste
o 34 FA Fol AT &£4& o F 4
o wEa B =RdAe 71E9 IPS 4 yR-e
Ao AZE Fol SHEEE AT WH
& M AReH, A7 B4 T FHE
AsLE WAE) Y8t Adw AFHd FAEFS
Fol A A7 A7 WEE 2AHATt

YA PSEEE 4BF 359 Fwel F4
HolQ AT FFAFAA 2
fieldol «IBHH A4 E Aoistz Aotk W@
F o)
AERES ate BEAE FAE dhs
98 & ok

Zo] 1

T/Ty = siif(29) sin(rdan /A) (D

A71A o wAE BEHY FHEH F9
g]_ oWZ-\ H}b’}:x} /\]-o]o]] ]E‘-‘ 2t 4F ]'E]-. An&
Ao BHFA grolx, A YAERY g =
o}, o] Ao Fabgol iyt Hyl HAME b
7} 45° ojojo} dtm Hg A %*‘Z]Cﬂ%l(dAn)%
2 M25e wEFokrt I} [PSEEE
A9 #Agd F sty F5e A4 xv) B
At A A2HA oldlE o7 0° o|BR 9
Ado] WA Fon AY QA7tA] AHo]
twistF| 2, & ogkol FrhetwA AR Aol LA
ste] glo] RdsiA #rh

2 dAqeA g ’6“401] Ao 9le IPSE
AL a9 13 2ol dukx IPS 2= °“’§-cr
A5 7l #2712 %ﬂ%% Rolm, A= 4
8 AFL A FAo) AFo] EAste HYE AF
B AFdAE SRRy HHe
AF "FAlele] A 10 vz F
o)ihige) ¥ AFE AREIAC
o] Wl 7] IPSEESt Zo] oF 4HE et
7 At Ql7bA] S99 twist® ¢35t Ro] F
HalA HEd, o “H AT QR EAA o7 HE

#
FARNFoR Aste] AT AR e dFBL

3t

l-)l
N
=

el
=
L

>
oo
_?l'.
3R
e

32
lo
s
)
o

82

- ®

®

On-state

O 1. (@ 71FY IPS A=k (b) ddel A7)
e IPS Ao Fx.
Fig. 1. Structure of (a) conventional IPS cell and

(b) proposed IPS cell with upper electrode.
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Fig. 2. Voltage-dependent transmittance characte
ristics of conventional IPS mode and
IPS mode including only upper electrode
without dielectric.
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Fig. 3. Transmittance distribution and LC
director distribution at a driving voltage
(65 v) for the IPS cell including only
upper electrode without dielectric.
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Fig. 5. Transmittance distribution and LC director
distribution at a driving voltage(5.6 v)
for the IPS cell including only upper
electrode with dielectric thickness 3.2 ym.
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Table 1. Response characteristics depend on the
thickness of the dielectric layer IPS
mode including upper electrode.

T ,,(ns) T g (ns)
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