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1/f Noise in Silicon-Based Piezoresistive Microsensor

YU Xiao-mei'. JIANG Xing—liul, J.'[‘haysenz, 0. Hansen” and A. Boisen®

(1 Department of Physics, Beijing University of Aero. & Astro, Bejjing 100083, China)
(2 Mikroelektronik Centret, Bldg. 345E. Technical University of Denmark, DK-=2800, Lynghy. Denmark)

Abstract: 1/f noise is investigated in silicon-hbased piezoresistive microsensors as a function of the geometry and material of
the pizeoresistors. A series of differently sized piezoresistive Wheastone bridges have been fabricated using single erystal sili-
con, LPCVD amorphous silicon, LPCVD poly-erystalline silicon and LPCVD micro—crystalline silicon as piezoresistive layers.

The resistor layers are boron ion-implanted with two different doping doses, and then annealed at two different temperatures.

The measurement results show that single erystal silicon is the best material for low noise microsensor. Compared with
LPCVD piezoresistive devices. the Hooge factor () of single crystal silicon can be reduced more than two magnitude orders.

Among the three LPCVD silicon materials, amorphous silicon is a little better than the other two LPCVD piezoresistive mate—
rials. The « value is independent of the device geometry though the bigger sized resistors have lower 1/f noise. The 1/f noise
will be decreased 35% —50% if the doping dose increases 10 times. But the « values keep unchanged for the piezoresistive de-
vices of different doping concentrations. That means the 1/f noise arises from lattice scattering, but not from impurity scatter—

ing for the piezoresistors. Compared with 950°C 10min annealing, 1050°C 30min annealing decreases noise level about 65% .

Key words: cantilever: 1/f noise: piezoresistive: Hooge factor
PACC: 0710C: 7270; 7220F
Article ID: 0253-4177(2001) 09-1182-06

# Project Supported by China Scholarship Council CSC.
YU Xiao-mei female, was born in 1961, She obtained M S degree from Jilin university. Now she is a PhD candidate and engaged in research
on piezoresistive cantilevers and PECV D nano-crystalline silicon films.

Received 1 November 2000, revised manuseript received 16 February 2001 ©2001 The Chinese Institute of Electronics





