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Abstract

We studied the nematic liquid crystal(NLC) aligning capabilities using the new alignment material of
a nitrogenated diamond-like carbon(NDLC) thin film. The NDLC thin film exhibits high electrical
resistivity and thermal conductivity that are similar to the properties shown by diamond-like carbon

(DLC) thin films. The diamond-like propertics and nondiamond-like bonding make NDLC an attractive

candidate for applications. A high pretilt angle of about 9.9° by ion beam(IB) exposure on the NDLC

thin film surface was measured. A good LC alignment is achieved by the IB alignment method on the
NDLC thin films surface at annealing temperature of 200 C. The alignment defect of the NLC was

observed above annealing temperature of 250 C. Consequently, the high pretilt angle and the good LC
alignment by the IB alignment method on the NDLC thin film surface can be achieved.

Key Words
Nematic liquid crystal (NLC),
1. M

=EE JdF BFUHE, 23 4% TV, dxg 7t
ey, og2v)7] S o Ropd AF TA A
(LCD)7F & S A &5 vk A4S 24 #F
AlaztR ARgEh7] flald e AR Ee] 7wy
ol "WaHolel & 5 o, Ha Fitol A&

Ha Qe AL ZElolnm o] AYRAE )
¥ (rubbing) ¥ [1,2]01t}, o) ek ey
< FHol vt Eﬂa*g*}oﬂ Aeett iy
of o FH7] F WxEA o EAFHLE o1
ATk ol d FAHE ‘GHQO}/] S R
2] vl & [3-6]2 2 diamond-like carbon(DLC) ®=t

A7) 3=

1. dMCci &t ﬁﬂﬁﬂ%iﬁ’—}
(MEA MUI2F MES 134)
2. ¢dAMch &t E.‘#*—Eh}
a. Corresponding Autho :
YR 2004, 2. 23
1xF &AL 2 2004, 5. 19
AlAbe2tz @ 2004, 6. 3

dsseo@yonsei.ac.kr

760

* Nitrogenated diamond-like carbon (NDLC), lon beam (IB), Pretilt angle, Annealing

, LA CIgE |
FAY F9) BYEC A4F EAaAe] H8HE
Hgsihn wass gk £3 DLC wuel

. NDLCE DLC$ 4}
A dATAHE B}
EEANE AL gol oo
)7 Bado] wsatwA
%#am AFge o] o
gtukel oA A 'R
. SRRt LCDOﬂ A& ¥+ DLCY
BH?SJ 49 Foll @3t 2 Bue
o} A ¥ =
PRI RN E X
145 ol

ele] AES

F 3
=g
ct.

2

fm b

€
Fas

2 N

NDLC #}utof
Aol % ol uige) o

o] 2H]

il

ER



2. o ¥

NDLC %92 Plasma Enhanced Chemical
Vapor Deposition (PECVD) ¥-& ©] &84 ITO
(Indium-Tin-Oxide)”} Z¥WH F& 7% Ho F
Z sglch ITO 7189 AN FAHL g 2
ITOZ 5y d frel 7|de Ao FYstzl el
TCE (trichloroethylene), o}HE 42 & & ofof A
3 AHE Zbz 1087 #ech AW S
Foly olzd FElRuE o]&dtd Uy HWE
10¥7+  pre-sputterig Al Zth. NDLC #he
C:Ho/He/N: 7t 8 o] &3Fe] 2004 30&7F
4 slgrl. F3o AHEE CoHy He$t Ny 7had
247}t 3 scem, 0 scem¥ 30 scemE EE FRL
W, #2g NDLC @bl F7A= 15 melth 1Y
1o A&l ALg3 ol2wl(kaufman type) XA} Al
2d-g Jelhgiglen, ALEg o] &yl ouRe
200 evVolty, Z2HE 7}& F48l7] 5t AA
Ao Mxex R Azsged FA= 60um
2 zdAsdd g NG E vty sk
WaAag Aztstged, A3 HHE MerckAhe]
AR (ne=820lvf. A4 wFAEE Hrtstr] ¢8)
o A% dvA S ojgsldon, ZejdE 72 #
4 B AYG o] &3t H &AM At

= 2
Eiy

lu|

e o'i)} flo

shutter H substrate l
I

Kaufman
lon gun

|
|
v

a2y 1. IB 2AF A&
Fig. 1. IB exposure system.
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Fig. 2. Microphotographs of IB-aligned LC cell
on the four kinds of NDLC thin film (in
crossed Nicols).
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Fig. 3. Generation of pretilt angles in NLC
with IB exposure on the NDLC thin
film surfaces for Imin as a function of
incident angle.
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Fig. 4. Generation of pretilt angle in NLC by
IB exposure at 45° of incident angle on
the NDLC thin film surfaces as a
function of exposure time.
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Fig. 5. Microphotographs of aligned NLC with
IB exposure on the NDLC thin film
surfaces for Imin as a function of
annealing temperature (in cross Nicols).
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