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Abstract; For fabrication of microaccelerometers with beam-mass structures, an anisotropic wet silicon
etching technology based on ternary TMAH (tetramethyl ammonium hydroxide) solutions containing
Triton and IPA was proposed and corresponding etching characteristics was investigated. The under-
lying mechanism between two kinds of additives (the Triton and IPA) and its effect on the wet silicon
etching were analyzed. The appropriate ratio of additives was chosen to control the etching morpholo-
gy. By a combined action of two kinds of additives, a mirror-like finish surface (R,~1 nm) and high
reduction of undercutting (the ratio of undercut at the convex corner less than 0. 8) were achieved syn-
chronously. The experimental results show that the etched morphology has been dramatically im-
proved by the ternary solutions. Furthermore, the reasons affecting the etched morphology were dis-

cussed, and the underlying mechanism on hydrophobic silicon surface, surface tension adjustion and
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the reciprocity between surfactant and alcohol were used to explain the new etched characteristics. Fi-

nally, by taking fabrication of a spring-mass structure for an example, the proposed method is verified

by obtaining a very smooth cantilever and a complete mass structure without convex corner compensa-

tion. As compared to some other fabrication techniques, this method is very simple, easy to operate

and useful in improving the quality of devices.

Key words: silicon; wet etching; morphological control; ternary solution; surface roughness; convex

corner
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Fig. 1 Schematic view of mask of microaccelerometer

for the study of TMAH wet etch technology

of silicon
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Fig. 3  Optical microscope results of etched surface

morphology of Si (100) in different etchants
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