
237Sensors and Materials, Vol. 17, No. 5 (2005)Sensors and Materials, Vol. 17, No. 5 (2005) 237– 247
MYU Tokyo

S & M 0602

*Corresponding author, e-mail address: takao@eee.tut.ac.jp
**Kyung Il Lee has transferred to the Research Institute of Industrial Science & Technology (RIST),
#32 Hyoja-Dong, Nam-Ku, Pohang, 790-330 Kyungbuk, P.O.Box 135 Pohang, 790-600, Korea from
February 1st, 2005.

MEMS Based High Dose Radiation Resistant SOI
Pressure Sensor for Aerospace Applications

Kyung Il Lee**, M. M. Nayak3, Hidekuni Takao1,*,
Kazuaki Sawada2, Makoto Ishida2 and K. Rajanna4

1Venture Business Laboratory,  Toyohashi University of Technology,
Hibarigaoka, Tempaku-Cho, Toyohashi 441-8580, Japan

2Department of Electrical and Electronic Engineering, Toyohashi University of Technology,
Hibarigaoka, Tempaku-Cho, Toyohashi 441-8580, Japan

3LPSC, Indian Space Research Organization, 80 Feet Road, HAL 2nd Stage,
Bangalore 5600 08, India

4Department of Instrumentation, Indian Institute of Science, Bangalore 560 012, India

(Received August 21, 2004; accpeted December 3, 2004)

Key words: pressure sensors, SOI, radiation environment, microheaters

Transducers used in nuclear propulsion systems and space applications must withstand
high–dose radiation environments along with high temperature operation.  However,
performance characteristics of various conventional silicon sensors are degraded at high
temperature environments, and also show substantial radiation damage due to ionization in
silicon.  In this paper, a MEMS based high-dose radiation resistant SOI pressure sensor
with integrated microheaters to maintain constant temperature for artificial satellites is
developed, and its suitability for operation under high -dose radiation environment is reported.
The developed sensor has inbuilt microheater arrangement for constant temperature
operation. SOI pressure sensors were subjected to a radiation dosage level up to 100 krad,
and performance characteristics such as linearity, offset and sensitivity were evaluated.


