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Introduction: The Iintegration of CMOS-
MEMS technology in developing pressure
sensors helps In reduction of area and
improvement of sensitivity especially In
biomedical applications . This paper reports
on the design and simulation of CMOS-
MEMS integrated current mirror sensing
based MOSFET ring shaped channel bridge
structure embedded on a circular diaphragm
with free edges.
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Figure 1. Structure of the MOSFET
embedded pressure sensor.

Computational Methods: Modeled the
MOSFET embedded pressure sensor using

COMSOL  Multiphysics 4.4  Structural
Mechanics Module. The basic theoretical
model has :

1.Mechanical Sensing Element
2.Electrical Transduction: MOSFET as a
plezoresistor.
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Geometry: Current mirror sensing based MOSFET

ring shaped channel bridge structure embedded on a
circular diaphragm with free edges is shown.

Figure 2. Geometry of ring channel and square
channel bridge embedded Pressure sensor.

Results: Using the  3D,Structural
mechanics module , stationary analysis,
the structural behaviour of the MOSFET
embedded pressure sensor and the
piezoresistive effect in n-MOS equivalent

piezoresistor were observed.

Figure 3. Displacement profile

Figure 5. Displacement profile

Suurface: Electric poterntial W)

oo
1 200
e I S 1820
— — = 160
l::ll::lE:— = : '_ B 5 l_qD
= : o S T
- 100 s
0 o - =0
(o
-~ e S0
= _'5_5' = 0
iy "L,;{ =0
o
o

Figure4.Electrical

conductivity profile for
p=1MPa and V=200V

for pressure=1MPa

Figure6.Electrical

conductivity profile for

for pressure=1MPa  P=1MPa and V=200V
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Figure 7. Sensitivity versus pressure

Conclusions: CMOS-MEMS integrated current

mirror sensing based MOSFET ring shaped channel
bridge structure embedded on a circular diaphragm
with free edges has been simulated and its
performance Is compared with square channel
shaped bridge structure. These ring shaped pressure
sensing structures have enhanced sensor sensitivity
and is widely used in biomedical applications.
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