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Exhibit #1: Sample to determine the piczoresistivity of
a poly-SiGe layer by measuring the resistance changes
during 4-point bending tests.
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Poly-SiGe has emerged as a promising MEMS 1 ODUCTION T

structural material since it provides the desired
meachanical properties a3t CMOS-compatible
temperature

#The piezoresistive and electrical propearties of boron-doped paly-
SiGe for different doping doses (from 2 - 10 cm? to 4 - 1045
cm?) and Ge content {43% and 64%) are evaluated

» With proper tuning of the boron and germanium content, a
gauge factor over 20 and a TCR as low as 0 ars achisvable
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Monolithic integration of MEMS on top of CMOS can
improve performance, yield and reliability as well as
lower packaging and assembly costs

( 400nm-thick poly-Si;;Ges, and poly-SisGes; layers were deposited using
and doped through ion implantation of boron at 65 ke wll:h dosages between

* Finite-element simulations of a possible poly-SiGe pressure
sensor were done, showing the effect of sensor area.
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APPLICATION TO A PRESSURE SENSOR

Due to the positive nt, it is best to place the
transversal piezoresistors in the centre of the
membrane where the stress is negative

The piezoresistive coefficients for poly-Si, Ge,,
o . f— [with B=4 -« 10" am'?} are used along with FE| st

|simulations to predict the sensitivity of a Area (a)

y. piezoresistive poly-SiGe pressure sensor 200+200 pm?* 3.2

\ s o 250250 pm? 8.6

L b il 300-300 pm® | 12.75

\_ zm-_-zm Obtained sensitivities (mv/V/bar) for the different areas study
Membrane and plezoresistor thickness are 4 and 0.4 pm, resp.

CONCLUSIONS

The piezoresistive and electrical properties of poly-SiGe were studied as a function of doping concentration and Ge content. The gauge factor of poly-SiGe
could be improved by a factor of 3-4 owver the state of the art. This optimized film also has a very low TCR, which is ideal for piezoresistive sensor
applications. A pressure sensor was proposed as a first application.




