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Abstract
This paper describes on the fabrication and characteristics of a 3C-SiC (Silicon Carbide) micro
pressure sensor for harsh environment applications. The implemented micro pressure sensor used 3C—
SiC thin~films heteroepitaxially grown on SOI (Si-on-insulator) structures. This sensor takes
advantages of the good mechanical properties of Si as diaphragms fabricated by D-RIE technology and
temperature properties of 3C-SiC piezoresistors. The fabricated pressure sensors were tasted at
temperature up to 250°C and indicated a sensitivity of 0.46 mV/V*bar at room temperature and 0.28
mV/Vxbar at 250C. The fabricated 3C-SiC/SOI pressure sensor presents a high-sensitivity and

excellent temperature stability.
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» Chip size 5.0 X 5.0 o
* Diaphragm thickness 60 (m

» Diaphragm size(radius) 1415 (m

+ Center-boss size{radius) 450 (m
*Resistance of Piezoresistor 10 kR

* Piezoresistor size 20 X 200 m°
* Piezoresistor thickness 2 tm

» Pressure range 0 ~ 10 kg {/cnt
* Supply voltage + 5V

Table 1. Design specifications of the pressure sensor
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Fig. 1 Fabrication process flow of the 3C-SiC pressure sensor.

Deposit conditions range
Target TiW 2" diameter

RF Power 200 W

Substrate SiC
Target-substrate distance 3 cm

Working gas Ar © 20 scem
Substrate Temperature Room Temp. (60~ 80C)
L Working pressure 5.0%10Torr J

Table 2. Deposition conditions of thin films of TiW
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Fig. 2 Photographs of (a) before capping and (b) after capping of the 3C-SiC pressure

sensor after packaging of the To-5.
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Fig. 3 Output characteristic of 3C-SiC pressure sensors according to applied pressure.
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Fig. 4 Temperature characteristics of fabricated 3C-SiC pressure sensor according to

applied pressure.
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Fig. 5 Temperature dependences of sensitivity of the fabricated 3C-SiC pressure sensor.
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