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This thesis describes the optical and dielectrical properties of silicon oxycarbide films deposited by using an
atmospheric pressure microplasma jet.

Silicon oxycarbide films were successfully fabricated by applying the TEOS precursor with an atmospheric pressure
microplasma jet. Films exhibited intense visible emission under a 325 nm excitation, which appears white to the naked
eye, in the range from~1.75 eV to ~3.5 eV at room temperature, and the electron-hole pair recombination through
NOVs is responsible for this photoluminescence characteristic. NOV defect density reaches the maximum value of
2.23x10" cm when Ar flow rate is 8 slm, corresponding PLQE of about 4.2% was achieved.

We have tried to realize the electroluminescence using silicon oxycarbide films as active layers in this work. White
light EL emission visible to the naked eyes in dark condition was realized as the voltage is increased higher than 15
V. Conduction mechanisms in the device have been investigated extensively. Electron-hole radiative recombination at
twofold coordinated silicon lone-pair centers, neutral oxygen vacancies, and E’, defect centers in Schottky emission
region is responsible for this white light emission.

The dielectric constant and leakage current density of deposited films have been studied and found that it can be
improved dramatically by oxygen injection during film fabrication. Based on the analysis of FTIR and PL spectra, it
is clear that oxygen injection facilitates the removal of neutral oxygen vacancy defects, SiC clusters, as well as Si-H
bonds from films, which are responsible for poor dielectric property of films. At last, according to their good dielectric
properties, films deposited with oxygen injection were employed successfully as the gate insulator in ZnO-TFT, which
demonstrating the feasibility of using atmospheric pressure microplasma jet as a substitute for costly and cumbersome

low pressure equipment in the production process.
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