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A Study on Fabrication of Piezoresistive Pressure Sensor

Based on poly-Si
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Abstract

Rapid developing automation technology enhances the need of sensors. Among many materials,
silicon has the advantages of electrical and mechanical property. Single-crystalline silicon has
different piezoresistivity on different directions and a current leakage at elevated temperature,
but poly-crystalline silicon has the possibility of controling resistivity using dopping ions, and
operation at high temperature, which is grcwn on insulating layers. Each wafer has slightly
different thicknesses that make difficult to obtain the precisely same thickness of a diaphragm.
This paper deals with the fabrication process to make poly-crystalline silicon based pressure
sensors which includes diaphragm thickness and wet-etching techniques for each layer.
Diaphragms of the same thickness can be fabricated consisting of deposited layers by silicon
bulk etching. HF etches silicon nitride, HNO3z;+HF does poly -crystalline silicon at room
temperature very fast. Whereas ethylenediamine based etchant is used to etch silicon at 110T
slowly.
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Fig. 1. Fabricating procedures of pressure sensor
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Fig. 2. Sketch of sample holder used during
etching
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Fig. 3. Etch rate of (100) silicon in Ethylene-
diamine , pyrocatechol, water, pyrazine
(11:160g°133ml:6g) as function of time
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Fig. 4. Etch rate of silicon nitride in 49% HF as
function of time
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Fig. 5. SEM view of the etched silicon wafer
with Ethylenediamine , pyrocatechol,
pyrazine (1L:160g:133ml:6g) (a)

surface view (b) cross-section view
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