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Homeotropic Liquid Crystal Alignment Effect Using
a Fluorinated Diamond-Like Carbon Film
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Homeotropic orientations of nematic liquid crystal (NLC) are investigated on fluorinated diamond-like carbon
(FDLC) films that are exposed to an Ar ion-beam. These novel investigations result in the realization of
a completely dry processing technique for both the thin film deposition and alignment steps. FDLC films
are selected on the basis of the characteristics of the homeotropic alignment layer with regard to the relationship
between surface tension and LC orientation. Extreme hydrophobic property from the CFx bonding on the
surface contributed largely to the uniform vertical LC alignment. Ion beam process which was treated after
FDLC deposition generates suitable pretilt angle from the surface normal. Selected pretilt angles in the range
of 71~90° could be obtained with ion beam irradiation. These pretilt angles had sensitive dependences on
the thin film composition and the angle of ion-beam irradiation.
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Fig. 1. Ion beam irradiation system.
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Fig. 2. C 1s bonding concentration and fluorine concentration of
FDLC films as a function of the F concentration.
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Fig. 3. Dispersion and polar surface energy of FDLC layer as a func-
tion of fluorine concentration.
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Fig. 4. (a) Microphotographs of aligned on the FDLC layer with DLC

buffer layer (30sec deposition) (b) with DLC buffer layer (60 sec

deposition), (b) Transmittance versus angle of incidence in the NL.C
on FDLC layer. The arrows indicate a polarizer and an analyzer.
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Fig. 5. Observation of the pretilt angles on IB irradiated FDLC layer
as a function of fluorine concentration. The IB irradiation condition is
constant throughout the range.
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