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Abstract

Electro-optical (EO) performances of the ion beam (IB) aligned twisted—nematic (TN)-liquid crystal
display (LCD) with ion beam exposure on the new diamond-like carbon (DLC) thin film surface were
investigated. A good voltage-transmittance (V-T) curve of the ion beam aligned TN-LCD with oblique
ion beam exposure on the DLC thin film surface for 1 min was observed. Also, the fast response time
of the ion beam aligned TN-LCD with oblique ion beam exposure on the DLC thin film surface for 1
min can be achieved. Finally, the residual DC voltage of the ion beam aligned TN-LCD on the DLC
thin film surface is almost the same as that of the rubbing aligned TN-LCD on a polyimide (PI)

surface.

Key Words : Diamond-like carbon(DLC), lon beam afignment, V-T curve, Response time,

Residual DC voltage.

.M
a4 g4 A glold A4 BAE #FISA
A7 7] alA WAl EelolmE (PD EHE
WHoz PAUA ARRAE WP E HYHY
Yol ALl T ok 2 olee #WuL2 &
ol Wt el Ags WA e
# A7 L WA 5o BARE 9z vk ol

DA E e M7 A AE )
(M &A AdETF A&EF 134
Fax @ 02-362-6444
E-mail : dsseo@yonset.ac.kr)
** 0 AMNEa F4F8T)
2002 1¢€ 17¢ A4, 20029 39 119 13 HALg =R,
20023 4¥ 25 HF Args

*

g EAHE NAs 7] A8 A2 rubbing-free B
H[3-7] 2% diamond-like carbon (DLC) 4hdto]
ion beam (IB) & &AFg 4% wigdo] Bx HY
gl d¥tzlo®m DLC wehe

oz solu glov, AP 2THE T,
Ay, 2Ay 5o B4 ol Pl fAlshE 3
4e AL Y. 53 DLCH 2e 7% o
2o ojgs duxe oW FEAIE WY
e PWaT B59 A4WME SHL Ugdnn »
T8 Yok (8] A ¥ DLC wHet mwlo] o] &3 &
ZAbeE o4 Aol A7) Fsk S wek AT A
F Aze oby uuHn 97 2o

£ o)M= DLC %7 A=sn o] DLCHH
of AAE olewe ZAE ion beam & TN-



LCD9 Hatel HESHT

Al
=

2. =

DLC
vapor

k-2 remote plasma enhanced chemical
(RPECVD) #¥& o439
indium tin oxide (ITO)7} Z®HE f& 7|8 99
& gk ITO 718 AEL o33 7o) a%,
ITO7r ="E 8 713& 3nd
trichlorcethylene (TCE), o}A& 2 <42
289 AFHE Z4z7F 587 vl Ay FAY
ol o2& FulRulE o] &3ty 7P WS 10
7t pre-sputtering A1Z . DLC #tehe C;Hy/He 7}
o] g3t A2olA 1083 FASAT 3
]'% C:H: 7 He 7}2+
EHFHden, Azd DLC
15nmel At 2y 1o d
(Kaufman type Ar ion gun) ZA} LERY
Slom, A& ion beame oYX 200 [eV]o]™,
ZAZEE 45 degola, A&$ ion beam H)F
TN-LCD®] A& s5umez zAstch AMEg
drte B2 MerckAbe] MJ97359 (A e 84,
fluorinated type mixture; T. = 72°C) o|%it}. Ion
beam 8l& TN-LCDS #7] #e EXNS Hraly)
213 AY-FH4E (V-T) B4, &% EA
DMS (Display Measurement

deposition
=

Tl

=

2 §AA
%

A

~=
_—=

pa

_|7

1

3 scem# 30 scem
kel Al 3~

Ag

AU g

ion beam

=
2. = o
S S =

System)(Autronic

substrate

| shutter

Kaufman
lon gun

|_|L

Pumping out

%™ 1. Ion beam A} A€,

Fig. 1. Ion beam exposure system.
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Fig. 2. Microphotographs of the ion beam aligned
TN-LCDs with oblique ion beam exposure for
1 min on the DLC thin film surface
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TN-LCDs on the DLC thin film surface.
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Table 1. Threshold voltage of the ion beam aligned
TN-LCD on the DLC thin film swface and
rubbing aligned TN-LCD on a PI surface.

Voltage
Alignment Vo Vo
Layer
DLC_IB (0.5min) 2.75 6.98
DLC_IB (1 min) 1.52 3.45
DLC_IB (2 min) 1.58 3.90
Rubbed PI 1.99 3.39
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Fig. 4. Response time characteristics of the ion
beam aligned TN-LCDs on the DLC thin

film surface.
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Table 2. Response time for the ion beam aligned
TN-LCD on the DLC thin film surface and
rubbingaligned TN-LCD on a PI surface.

Time Rising | Decay |Response
fiif;m ent Irtl(r?lfs) Tdtl?rfs) Ttl(rrrxlies)
DLC_IB (0.5min) 117 119 236
DLC_IB (1 min) 2.3 16.0 18.3
DLC_IB (2 min) 19 9.5 114
Rubbed PI 84 26.0 344
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Capacitance-voltage characteristics of the
ion beam aligned TN-LCD on the DLC
thin film surface and rubbing aligned

TN-LCD on a PI surface.
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