Journal of the Korean Institute of Electrical and Electronic Material: Engineers, Vol. 15, No. 8, p. 726, August 2002.

DLC %2}8 o| &8t lon Beam uj & TN Mo
H7|3st5M0f At o

A Study on Electro-Optical Characteristics of the lon Beam
Aligned TN Cell on the DLC Thin Film

BHE, =8, &, o7, W'D, Moy
(Jeoung-Yeon Hwang’, Yong-Min Jo, Soon Joon Rho”, Dae-kyu Lee”,
Hong-Koo Baik™, and Dae-~Shik Seo’)

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 jon 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.
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Fig. 1. Ton beam exposure system.
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Fig. 2. Microphotographs of the ion beam aligned
TN-LCDs with oblique ion beamn exposure for
{ min on the DLC thin film surface (in
crossed Nicols).

PLC_HB (0.6 min)

DLC_18 (1 min)

¢ 2 4 s

Volitage (V)

38 3. DLC 9 HEH-E <] &% ion beam ¥|¥
TN-LCD9] V-T 4,

Fig. 3. V-T curves of the ion beam aligned

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 surface and

rubbing aligned TN-LCD on a PI surface.

Voltage
ﬁi‘aignment Vo Vi
DLC_IB (05min) 2.75 6.98
DLC.B (1 min) | 152 345
DLCIB @ min) | 158 390
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
Alignment
Layer
DLCIB | 23 | 160 | 183
DLCIB (2 min) | 19 95 | 114
" Rubbed PI 84 | 260 | 344
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(b) Rubbing aligned TN-LCD on a PI surface
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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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