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ABSTRACT

Silicon oxide films were grown on single-crystal silicon substrates at low temperatures (25—205C) m a
low pressure electron cyclotron resonance (ECR) oxygen plasma. The growth rale of the silicon oxide film
increased as the temperature increased or ihe pressure decreased. Also, the (hickness of the silican oxide
film increased at negative bias voltage, but not changed at positive bias voltage. The growth law of the silicon
oxide film was approximated to the parabolic form, Capacitance-voltage (C-V) and current densily-eiectric field
(J-E) characteristics were studied using Al/Si0./p-S1 MOS structures. For a 102 nm thick sihcon oxide film,
the leakage current density at the electric field of 1 MVem * was less than 10> 107 Acm™® and the breakdown
field was higher than 10 MVcm™. The flat band voltage of Al/Si0»/p-Si MOS capacior was varied m the
range ol —2—~-—3 V and the effective dielectric constant was 3.85. These results indicate that high quality
oxide films with properties that are similar 10 those of thermal oxide film can be fastly grown at low temi:erature
using the ECR axygen plasma.
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Tahle 1. Experimental Conditions for ECR Plasma
Oxidation.

Substrate

p-lype 51 {100)

ECR 100%

oxygen plasma

Environment

Oxidation temperature (C) 25~205
Pressure (mTorr) .18, 1.3
O: flow rate (sccrm) 10
Microwave power (W) 300
Distance hetween ECR layer 15

and substrale {cm}
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Fig. 2. Growth of silicon oxide wn an ECR oxygen pla-
sma at 0.18 mTorr for various oxidation lempe-
ratures belween 25C and 205T . For compati-
son, the thermal growtih of silicon oxide in an
oxygen environment at 870C and 1 atm 1s rep-
resented as a broken line'®.
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Fig. 3. Growih of silicon oxide in an ECR oxygen pla-
sma al different pressurcs. Microwave powder
300 W and oxidation temperature 205C .
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Fig. 4. J-E curves for 5i0; films formed in an ECR
oxygen plasma at 205C and 300 W,
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Fig. 5. High frequency C-V plots for an Al/SiOw/p-Si
capacitor with the silicon oxide films formed
in an ECR oxygen plasma at 205C.
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