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Deposition of diamond-like carbon film by chemical solution process
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Summary

Diamond-like carbon (DLC) films were deposited by the chemical solution process using negative bias on three

substrates (cobalt, silicon, Indium Tin Oxide (ITO)). In the cobalt and ITO substrates, a solution of methanol at

60 degrees was employed as the electrolyte. In the silicon substrate, the electrolyte consisted of methanol and

methanol-ammonia solutions at 60 degrees. From the results of Raman spectra and X-ray photoelectron

spectroscopy, it was confirmed that: (I) the film on cobalt substrate was amorphous containing small amounts of

diamond component, (II) the film on silicon substrate was composed of DLC structure and nitrogen atoms were

doped in the film, (III) the Raman spectrum of film on ITO substrate showed lines at 1130 cm’!, 1300 cm!,

1460 cm™,
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Fig.1. Schematic diagram of deposition system
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Fig.2. Raman spectrum of film on Co substrate
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Fig.3. Voltage-time characteristic of films deposited for

8 h at 4 mA/cm? and (b)

methanol-ammonia solutions

in (a) methanol



Table 1. Work function values of DLC films

Work function [eV]

Solution MeOH | MeOH-NH;

DLC film 5.02 | 4.68
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Fig.4. AFM images of films deposited in (a) methanol
and (b) methanol-ammonia solutions
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Fig.5. Raman spectra of films deposited for 8 h at 4
mA/cm? in (a) methanol and (b) methanol-ammonia

solutions



Table 2. Atomic concentrations of films deposited for 8

h at 4 mA/cm? in (a) methanol and (b) methanol-ammonia

solutions
elements | solutions C N O | others
atom% MeOH 27 2 55 16
MeOH-NH; | 34 11 40 15
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Fig.6. Raman spectra of films deposited on ITO substrates
for 1 h at 0.29 mA/cm? in methanol
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