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Electrical Properties of Carbon film for Application of New Light Source
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Abstract - The carbon film was deposited by the
electrolysis of methanol solution. From investigations
of the Raman spectroscopy and the FTIR
spectroscopy, the carbon film deposited by the
electrolysis was identified the hydrogenated carbon
film with the porous structure. The carbon film
deposited by electrolysis of methanol was identified as
the hydrogenated carbon film with porous structure.
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Carbon is known to be a typical high temperature
semiconductor, very inert to chemical substances, and
a number of attempts have been made to fabncate
both passive and active electronic devices using
diamond. It was recently recognized that the electronic
properties of diamond are strongly influenced by
surface modifications ; for instance, hydrogenation of
carbon surface leads to a marked increase in
conductivity, while subsequent treatments in oXygen
ambient result in an increase in resistivity. Carbon
films have recently attracted much interest for their
potential use as hard, wear resistant films, and optical
coatings. From the viewpoint of practical applicants,
the deposition techniques by the electrolysis of
organic solution have many advantages, such as
simplicity of the apparatus, low deposition temperature
and availability for large area deposition. The carbon
films contain sp3 and sp2 carbon bonds, which is
well-known. However, characteristics of carbon bonds
in the films formed by electrolysis are not still
investigated. Furthermore, there is no examination
with respect to hydrogenation of these films. In this
paper, form results of Raman spectroscopy and FTIR,
it is pointed out that the amorphous carbon film
deposited by the electrolysis of methanol solution was
identified as the hydrogenated carbon film that
containing sp3 and sp2 carbon bonds with porous
structure.
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The carbon film was deposited on silicon substrate
by using the electrolysis of methanol solution. The ex
perimental apparatus consisted of an electrolytic bath,
two electrodes and DC power supply. Backside of the
Si substrate was covered with prevents current leak.
Just before the deposition of carbon film, native oxide
on Si substrate was etched in diluted HF solution. A

carbon plate and the negative electrodes, respectively.
Distance between the two electrodes was set to lmm.
The constant DC potential of 2kV was applied during
the deposition of the carbon film. .

The current density was held at 15mA/em’® for
initial period of the electrolysis of methanol solution.
The current density increased up to 50mA/cm’ with
increase of the electrolysis time. Then, it decreased up
to 10mA/cm®? in final period of the electrolysis.
Temperature of the methanol solution was at 260
when the deposition of the carbon film begins. The
temperature of the methanol solution increased during
the deposition of a carbon film. At the final period of
electrolysis, temperature became at 65U which is the
boiling point of methanol. The increase of current
density during the deposition is caused by the
increase of methanol solution temperature. The
decrease of current density during electrolysis
suggests that the high resistivity carbon film was
deposited on the silicon substrate.
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Fig. 1. Raman spectroscopy spectrum of the
carbon film.

- 226 -



15 - 100
(ﬁ) // 3
>, ; fo
Q £ @
% {50 2
=) /( { H =3
o 4 : @
8 i | @
= fﬂ g?‘ ! 1 &
C,Mn'rﬁrrrﬂl? ] ﬂr I I
o 1 10 100 200

Particle diameter, g/um
Fig. 2. The particle distribution of the precursor.

Figure shows the raman spectroscopy spectrum of the
carbon film. Background underlines in the range of 11
00 to 1730 ¢cm™! in Raman spectrum. Such broad back
ground was identified a PL signal which can be obser
ved when a incident laser beam is partially absorbed i
n the film. Intensity of the luminescence becomes larg
er with increase of the hydrogen content. It suggest t
hat the hydrogen is involved in the carbon film. The

carbon film was deposited by the electrolysis of meth
anol solution. From investigations of the Raman spectr
oscopy and the FTIR spectroscopy, the carbon film de
posited by the electrolysis was identified the hydrogen
ated carbon film with the porous structure. Fig.1(b) s
hows the Raman spectrum of after correction for the

background on the base line. Such the spectrum can b
e decomposed into two the broad bands of which pea

ks locate at 1590cm ! and 1360cm L. Generally, these b
ands originate from carbon with an sz configuration.
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The carbon film was deposited by the electrolysis of
methanol solution. From investigations of the Raman s
pectroscopy and the FTIR spectroscopy, the carbon fil
m deposited by the electrolysis was identified the hyd
rogenated carbon film with the porous structure.
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