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Design and Fabrication of a Piezoresistive
Humidity Sensor Based on M EMS Technology

SUN Hui-ming*?, ZHANG Xiao-duo', WU Jian', QIN Ming"", HUANGQing-an*
1. Key L aboratory of MEMS of Ministry of Education, Nanjing 210096, China;
2. HLJ Province Key L ab of Senior- Education for Electronic Engineering ( HLJ University) , Harbin 150080, Chin

Abstract : This paper presents a bimorphic piezoresistive humidity sensor fabricated by using SOl (Slicon
oninsulator) that isformed by silicon-silicon direct bonding. Itsoperation relieson the bimorphic bending
of a polymer-coated diaphragm as a result of the humidity-induced swelling of the polyimide. In order to
determine the structure of the sensor and to optimize the parameters, ANSYS softwareis used for the sm-
ulations. The fabrication processes were designed based on the smulation results. The sendtivity of the
fabricated humidity sensor is 0.21 mV %RH , and the maximum hysteresisis about 8 %RH.
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1
%RH 20 40 60 80 100
Di splacement
0.763197 1.526 2.29 3.053 3.816
/M m
Edge stress
9.561 20.534 28.684 38.246 47.807
/ M Pa
Max stress
13.858 27.716 41.574 55.431 69.289
/ M Pa
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