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Wet etching velocity of silicon oxide film
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Graduate School of Science and Engineering Yamagata University, Ham-Let Motoyama Japan HMJ

Abstract

The experimental studies were carried out extensively on the relationships between the etching velocity of

silicon oxide film and the concentration of each ion species contained in the etching solutions. From our

studies, the following results were obtained.

It was found that the etching reaction of silicon oxide film was controlled by the chemical species of H, HF,

and HF. And it was also shown that the measured values were well correlated by Eq.(18) which was derived

by assuming the reaction model of Prigogine on the reaction mechanism. The parameters of Eq.(18) were

decided by the experimental values, and the empirical equation (28) of the etching rate of thermal oxidation

film was proposed by considering the temperature dependency.
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Table 1 Equilibrium constants of HF solutions
obtained by Mesmer and Baes”

0C 25 C 60 C

K, = [H[F/[HF]  175x10° 130x10°  6.57x10+

K, = [HF|[F]/[HF,]  0.102 0.104 3.66x102
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Table 2 Variation of concentrations of each
chemical species and etching rate with
additional amount of NH,F in HF solution®

ditional amount  C jion  C ion  Co Concentration  Etching rate

of NH,F of H* of HFy of HF of F-

[mol/L] [mol/L] [mol/L] [moV/L] [mol/L] [ A/min]
0.0 0.23 0.22 2.05 0.01 300
0.27 0.12 0.37 2.01 0.02 415
1.35 0.016 1.23 1.25 0.075 795
1.88 0.01 1.42 1.07 0.14 900
2.50 4.00x103 175 0.75 0.24 968
5.00 4.00x104 223 0.28 0.86 987
7.50 6.30x10° 239 0.11 2.24 907
9.73 1.60x105 245 0.05 4.51 822
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