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Analysis of Temperature Characteristics on Accelerometer using SOI

Structure

Mi-Jung Son and Hee-Don Seo
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Abstract

One of today’s very critical and sensitive accurate accelerometer which can be used higher
temperature than .200C and corrosive environment, is particularly demanded for automotive engine.
Because silicon is a material of large temperature dependent coefficient, and the piezoresistors are
isolated with p—n junctions, and its leakage current increase with temperature, the performance of the
silicon accelerometer degrades especially after 150°C. In this paper, The temperature characteristic of a
accelerometer using silicon on insulator (SOI) structure is studied theoretically, and compared with
experimental results. The temperature coefficients of sensitivity and offset voltage (TCS and TCO) are
related to some factors such as thermal residual stress, and are expressed numerically. Thermal stress
analysis of the accelerometer has also been carried out with the finite~element method(FEM) simulation
program ANSYS. TCS of this accelerometer can be reduced to control the impurity concentration of
piezoresistors, and TCO is related to factors such as process variation and thermal residual stress on
the piezoresistors. In real packaging, The avarage thermal residual stress in the center support structure

was estimated at around 3.7x10°Nm °C ' at sensing resistor. The simulated YpT of the center

support structure was smaller than one-tenth as compared with that of the surroundimg support
structure.
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(a) surrounding support with diffused piezoresistor
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Table 1. Thermal expansion coefficients of each
material used in analyzed models

Thermal-expansion

Material coefficient (ppm C ")
Silicon 2.23
Si0o 0.70
SD2 glass 2.23
Package 8.00
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