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Electro—optic Characteristic of Homogeneously Aligned Liquid Crystal Display
Driven by an Oblique Field
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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.
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Fig. 1. Structure of (a) conventional IPS cell and

(b) proposed IPS cell with upper electrode.

9 Aol st wol o7k 0° o A DO ZH A
Al WHAA ot A% oAF HAE Hede,

SES
2A B A 41 37191
5 %

ol
)
2
oy
fa
Lo
i
ot
>

N oL
o0
o

=2
=
A~

P.T_

2.4

£
£
2

=) ofjr
Ho
2
o:
e

3

rir
oX N
tlo

>~
=
ol
Lo
32
T

[n
tio

>,
e
v}
o
N

38 of ok I
[0 o
O

oy
~
)
i
N
D 4
2
tlo
ot rlo
ox
P'L
pach
i

il
—nt

2
)
&, o O o il %@

N
2

i

g
oL e B

P o o

=

=)

-z
=) 5 %
o oy
Jas L
o5
wEE
&g
A G o2
o =
ofk o
PRSI =)
Lo

o
P

E b4
o
rlo

Ztz} 132, 75, 151 pN o2 FUT AQL 4 m

nAsten Ao Fig& Hdsslr st
, A ZFAE oW (AnE FA3A $44A
Az(dan)e] IPSAE 032 un, FFSAL 0.36 7}
HA sk HFE A EH)AA Fig ALt
€ 2x2 Jones extended matrix WY oz AR

oH11l.

-E?-HU

A%t FAL HE slwel e AFH FE
ATl F4E 2ested A%E Wihhs PHe
Aestdn dee A4 0 Ve stk of

A AdolMe] 5 VE Sax4d FEAG 42
+25 V g =25 V7 A7MHUAEE vt



0.8
1] —— IPS with vertically field
0.7+ ----- conventional IPS
0.6
2 o5 ]
E 4
£ 04
E ]
g 034
i 1
™ 02
01
0.0 T
0 1
Voltage (V)
ad 2. 7]E IPSeF Al 1% flo] MEw
EA5t= IPS E=29] V-T curve.
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. 4. Voltage-dependent transmittance characte
ristics of IPS mode including upper
electrode by changed thickness of
dielectric layer.
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Fig. 6. (a) Twist and (b) tilt angle distribution
of the IPS cell including upper electrode
at the center(A) of the electrode as a
function of thickness of dielectric layer.
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Response characteristics depend on the
thickness of the dielectric layer IPS
mode including upper electrode.
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