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Characteristics of Surface Micromachined Capacitive Pressure Sensors for
High Temperature Applications
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Abstract

This paper reports the fabrication and characterization of surface micromachined poly 3C-SiC

capacitive pressure sensors on silicon wafer operable in touch mode and normal mode for high

temperature applications. FEM(finite elements method) simulation has been performed to verify the

analytical mode. The sensing capacitor of the capacitive pressure sensor is composed of the upper

metal and the poly 3C-SiC layer. Measurements have been performed in a temperature range from 25C

to 500C. Fabrication process of designed poly 3C-SiC touch mode capacitive pressure sensor was

optimized and would be applicable to capacitive pressure sensors that are required high precision and

sensitivity at high pressure and temperature.
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(a) Non-contact mode
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(b) Contact mode
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Fig.

pressure sensors according to deflection

mode.

N

Saturation

§ s Hdv a9 1

9]

1 FEMel ¢]

9]

gl 27 9

Linear

Transition

L

Normal

N

UERA ool Hl A

I

14 4

3]

FEM R ¢

- @«
o

[4d]eouenoeden

5
2
=
=

=
WA Tolo]

=3
At
25 um

]
el
1

w H oz

©
o

Feiut.

S

A 25 um&E

50 um®] ¥4} F

A=

20
=

0.4

)

O

-
o
i
—_—
st

o))
i
ful
!
ao

!

m

02

Ho

o]

60 80 100 120
Pressure[bar]

40

20

3 A= A

323 e

e
[aN]

mH

.
=4

=S|

transition,

e
s

&

Fig. 2. Capacitance-pressure output curve of

= e

=7 "ol

linear,
o}

[e)

Y72

capacitive pressure Sensors.

i
=

=

saturation 2.



Top -SiC

LTO

Low—stress Nitide

a8 3§99 gAY FRIUE

Fig. 3. Schematic cross-section of capacitive

pressure sensors.
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