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ABSTRACT

In this paper, Si anisotropic etching characteristics of tetramethylammonium hydroxide (TMAH)/ammonium persulfate
(AP) solutions were investigated to realize the optimum structure of a diaphragm for the piezoresistive pressure sensor
application. Due to its low toxicity and its high compatibility with the CMOS processing, TMAH was used as Si
anisotropic etchants. The variations of Si etch rate on the etching temperature, TMAH concentration, and etching time
were obtained. With increasing the etching temperature and decreasing TMAH concentrations, the Si etch rate is increased
while a significant non-uniformity exists on the etched surface because of formation of hillocks on the <100> surface.
With the addition of AP to TMAH solution, the Si etch rate is increased and an improvement in flatness on the etching
front is observed. The Si etch rate is also maximized with increasing the number of addition of AP to TMAH solution
per one hour. The Si square diaphragms of 20 pm thickness and 100-400 pm one-side length were fabricated successfully
by adding AP of (5/6)g to 800 ml TMAH solution every 10 minutes.
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Fig. 1. Process flow for fabrication of a Si diaphragm.
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Fig. 2. The variations of Si etch rate on the etching tem-
perature and TMAH concentration.
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Fig. 3. SEM photographs for showing the variations of Si
surface condition on the etching temperature and
TMAH concentration.
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Fig. 4. SEM photographs for showing the variations of Si
surface condition on the etch time and TMAH
concentration. (Etching temperature=90°C)
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Fig. 6. SEM photographs of the Si square diaphragms of
20 um thickness and 200 pm one-side length fab-
ricated by applying optimum Si etching conditions of
TMAH/AP solutions.
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