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Abstract

Characteristics of electron cyclotron resonance (ECR) plasma thermal oxide grown at
low-temperature have been investigated. The effects of several process parameters such as
substrate temperature, microwave power, gas flow rate, and process pressure on the growth
rate of the oxide have been also investigated. It was found that the plasma density, reactive
ion species, is strongly related to the growth rate of KCR plasma oxide. It was also found
that the plasma density increases with microwave power while it decreases with decreasing 02
flow rate. The oxidation time. dependence of the oxide thickness showed parabolic
characteristics. Considering ECR plasma thermal oxidation at low-temperature, the linear as
well as parabolic rate constants calculated from fitting data by using the Deal-Grove model
was very large in comparison with conventional thermal oxidation. The ECR plasma oxide
grown on (100) crystalline-Si wafer exhibited good electrical characteristics which are
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comparable to those of thermal oxide: fixed oxide charge(Ng)=17x10"m interface state

density(Ni) = 4x10"m eV ', and breakdown field ) 8MV/cm.
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Table 1. Comparison of oxidation rate cons-
tants for plasma oxidation and
thermal oxidation.
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!Plasma oxide at 16C(Ref. 120 | 801107 —4.47x10 -1.57 1

IPlasma oxide at 640C(Ref.14) 4.92x10 ¢ —1.23x10 ? -1.44 |

\Plasma oxide at 350T{Ref. 13) 1.26%107% 0.21 0.03 !

%Thermal dry oxide at 920°C 4.9x10 ¢ 2.08x10°% 1.4 |
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