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Table 1 Preparing condition, growth rate, nitrogen content and
binding energy shift of carbon nitride thin films
Sample Sputtering Nitrogen Substrate Growth rate Nitrogen Binding energy Binding energy
number  power) W pressure/Pa  temperevare’ G flmmewdn )  coment/%  shift of ClileV shift of N 1s/ eV
1 100 6 200 31.3 0.35 + 1.60 + 0.70
2 200 6 200 50.3 0. 36 + 1.50 + 0. 60
3 200 8 200 41.1 0. 47 + 2.41 + 1.35
4 200 8 300 32.1 0. 40 + 1.50 + 0.39
5 200 8 400 25.6 0.29 - 0.59 - 1.7
6 200 8 500 20.9 0.23 - 0.59 - 1.7
7 400 6 200 52.5 0. 36 + 1.10 + 0.40
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Fig. 1 X-ray photoelectron spectroscopy of

carbon nitride thin film
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Fig. 2 Fourier transform infrared spectra of
carbon nitride thin films at different

substrate temperatures
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Fig. 3 UV spectra of carbon nitride thin films prepared at different conditions

(a) —Under different nitrogen pressure; (b) —Under different argon pressure;

(¢) —Under different substrate temperature; (d) —Under different target pow er
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Optical properties of carbon nitride thin films

prepared by radio frequency sputtering

YANG Bing-chu, LUO Cheng-lin
( Department of Applied Physics and Heat Energy Engineering, Central South University,
Changsha 410083, China)

[ Abstract] Carbon nitride thin films are deposited under different conditions of radio frequency sputtering. An analysis of their elec-

tron structure and elemental composition is done with the help of Fourier transform infrared (FTIR) spectroscopy and X-ray photo-

electron spectroscopy (XPS). By using ultraviolet-visible-near infrared (U V) spectroscopy, their optical properties are shown clearly.

The maximum N atom content in the films reaches 0. 47 and the binding energy ( BE) of Cls and N1s photoelectron varies with depo-

sition conditions, shifting between 2. 41 and — 1.7 eV. UV spectra show that the films have pronounced optical absorption in ultravi-

olet region and good transparency in near infrared region, with a sharp absorption peak around 2 720 nm. The optimum condition,

which causes the sharp absorption peak, is specified and these results is considered useful for infrared application as a protective optical

coating.

[ Key words] carbon nitride thin film; optical property; sputtering; electron structure
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