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Abstract

We studied liquid crystal (LC) alignment with ion beam (IB) on polyimide and electro-optical
characteristics of twisted nematic (TN)-liquid crystal display (LCD) on the polyimide surface using
obliquely ion beam (IB) exposure with new IB type equipment. A good uniform alignment of the
nematic liquid crystal (NLC) alignment with the ion beam exposure on the polyimide surface was

observed. In addition, it can be achieved the good EO properties of the ion-beam-aligned TN-LCD on
polyimide surface. Also, the EO characteristics of the ion-beam-aligned TN-LCD on a polyimide (PI)
surface with ion beam exposure using new type IB equipment is same or more superior than

ion-beam-aligned TN-LCD on a polyimide (PI) surface with ion beam exposure using Kaufman-type

Ar ion gun.
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Fig. 1. The outline drawing of the DuoPIGatron
“type Ion Beam equipment.
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Fig. 2. Micrographs of the ion beam aligned
LC cell on the polyimide surface(in
crossed Nicols).
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Fig. 3. The relationship between transmittance
and incidence angle in LC cells on
polyimide film wih ion beam exposure.
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Fig. 4. Micrographs of the two kinds of ion
beam aligned TN-LCD with ion beam
exposure on the polyimide film for 1
min(in crossed Nicols).
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Fig. 5. V-T characteristics of the two kinds of
ion-beam and rubbing aligned TN-
LCDs.

FEH V-THAY e FEzees o
= 319 (DuoPlGatron type 1.85 V, Kaufman
type 2.1 V).



J. of KIEEME(in Korean), Vol. 19, No. 6, June 2006.

Kaufman type ion gun (RI1)

DuoPIGatron type ion gun (RI)
--@- DuoPiGatron type ion gun (DE})
| |- Kaufman type ion gun (DE) _

Transmittance {a.u.)

1 OD 150 200

Time (ms)

ad 6. F7tA B Y
TN-LCD9 $9E54.

e MU g

[} pad

Fig. 6. Response characteristics of the two
kinds of ion-beam aligned TN-LCDs
with ion beam exposure on the

polyimide surface.

I8 62 PIEYE F7HA Bl oj&lg 1%
7 2 o] 24 wig TN-LCDS $HE5A4 S
ehdick 2felAM HEulel Zo] £71x 8§49
o2 FA BF £ SUYANN-FIE =4S
Yetiiglcl ole o2l widygon HUdF wig
E4E 4= 3o Jtesitte RS vehly 53
DuoPIGatron type gund AL J1E9
Kaufman type ion gunel ®]3] <& F3-&37 u
2 $8252 YUY tHDuoPlGatron type
16.8 ms, Kaufman type : 182 ms, 7}&rubbin
cell: 15~20 ms).

ZAH(Image sticking)2 LCD9 AA glojA
oY 84 F9 JUERAM HALE AALS
FRAse] FH0 s AL Algko] At
AR 28HE o Ao ZFDCEAY
4 Nissan chemicalAl7} 7HutE A ¢t~ 3h
A e Agdt o 98Ee spdseE
biasE do F#U& W A7 Capacitance-Voltage
TGN o AE ol &dte W AF A
Folgle o] REL S AAYE HolFolof &
FEog o] Y-S Algste HEI FFASF
ZA o] 7}ttt

a9 72 Pritdtel F7HR) B o] &RlE 1%
ZALEE o] 27 wdk TN-LCDS AY-H3HFEAH S
Vel a8 BE vke} Zo] DuoPlGatron
type ion gung AF&% TN-LCD9 A$ 2 F A

T

O

i

ion

£

A dm o

-

350

—a— Kaufman type ion gun
----- &— DuoPiGatron type ion gun

T 224
8 2.0
c
8 18
©
g 1.6
[
QO 144
3l
1.04
o8 L T T T T
-10 5 [ 5 10
Voltage (V)
a8 7. Felon=gHe) $ER oW Wy

e AHEE TN-LCD9 C-VEA.

Fig. 7. Capacitance-voltage characteristics of
the two kinds of the ion-beam aligned
TN-LCDs with ion beam exposure on
the polyimide surface.
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