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Effect of positive oxide ions in plasma on interface oxide fixed charge
density and interface oxide trap charge density at SiO, films
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Abstract

The SiO, films were prepared by electron cyclotron resonance(ECR) chemical vapor deposition(CVD)
method, In an oxygen plasma generated by ECR source, these reactive ions can be controlled by adjust-
ing the microwave power, O, flow rate, self-DC bias, and source to sample distance, etc. The positive
oxide ions in plasma is therefore related to increases positive oxide charge density in SiO, films. The
flatband voltage in general is shifted due to oxide fixed charge. In this study, C-V curve shift is related
to the positive oxide charge contained in the SiO, film and interface states and the flatband voltage is
inversely proportional to Q,+Q;.
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Fig. 1. X-ray Photoelectron Spectrum of the

Si0, film prepared byECRPCVD
method.
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Fig. 2. AFM images of silicon oxide films
prepared by ECR plasma CVD
method. Microwave power was (a)
600 W, (b) 200 W and (c) SiH,/O;
was 5/10.
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Fig. 3. Effect of the microwave power on
the oxidation rate and roughnesses
of the SiO,; films prepared by ECR-
PCVD method.
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Fig. 4. Effect of the O,/SiH, ratio on the
oxidation rate and roughnesses of
the SiO; films prepared by ECR-
PCVD method.
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Fig. 5. (a) C-V characteristics and (b) Ve as a function of microwave power for Si(111).
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Fig. 6. (a) C-V characteristics and (b) Vgg as a function of 0,/SiH, ratio for Si(111).
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