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Diamond-like carbon (DLC), as a kind of
amorphous carbon materials with both sp® and sp®
carbons, has many interesting and useful
properties. It is expected that these properties such
as in optics and electronics can be adjusted if we
finely tune the nanoscale arrangement of sp?and
sp> carbon atoms and synthesize the
nano-structures[1]. In this work, we will introduce
our attempt to “dope” organic molecules (Cep,
PTCDA and CuPc) into the DLC film to improve
the properties. The DLC film was synthesized by
Plasma Assisted Chemical Vapor Deposition
(PACVD)[2]. The organic molecules were
doped into the film by sublimation at an
appropriate temperature respectively.
Surprisingly, the Cg- doped DLC samples exhibit
brilliant colors, which cover most of the visible
region wavelength as shown in Fig. 1. We
noticed that the iridescence color appeared only
after we exposed the samples to the atmosphere
containing water vapor.

The angular dependence of the color exhibits
the feature of "structural color" caused by 10 nm -
100 nm structures and their superstructures. In
order to confirm it, we took the cross-section
images of the film by SEM and TEM as shown in
Fig. 2. The Cg-DLC film is constructed by many
popcorn-like nanostructures with various sizes.
The film thickness and quasi periodic lateral
structure [3, 4] are combined with nanostructures
to exhibit characteristic colors of the samples.
The Raman and IR spectra show the film is not
much different from ordinary DLC, which proves
that the vivid colors are due to the popcorn-like
nano structures.
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Fig.1 (a) Photograph\ of iridescence colors
(b) The entire process of the iridescence appearing

(a) (b)
Fig. 2 (a) Cross section SEM of a colored film
(b) TEM image of the interface structure between
popcorn-like films and the substrates
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