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Introduction: User identification by fingerprint In
practical situations Is required for better security. As
a key device In small and thin fingerprint
identification  systems, semiconductor MEMS
sensors have been used. The objective Is to design
an economically realizable fingerprint sensor with
higher sensitivity.

Computational Methods: The design Is composed
of a 2D array of piezo resistive micro beams and
post processing circuits comprising of A/D converter,
needed to digitalize the amplified signal.

In order to determine the behavior of the micro
beams, FEM mechanical analysis performed using
COMSOL Multiphysics 4.2a software.

We have designed two models for the micro beams
and analyzed the same. Based on the results, as
shown In the figures 1 and 2, for the same force on
the sensor, the strain In the circular beam is larger
compared to that Iin the rectangular beam. Hence,
we have used the circular micro beams for the use.
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Figure 2. Circular Micro
beam

Figure 1. Rectangular
Micro beam

Electronic Control: The microbeam which acts as
a piezo-resistor forms a branch of Wheatstone
bridge circuit. The output IS passed as an Input to
the amplifier, whose output Is fed to an 8-bit ADC.
The pixel of the fingerprint image Is represented by
256 gray scales.
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Figure 3. The Schematic of the fingerprint sensor

Results: A sample data resulting from an
array of 1/7/x13 microbeams located within the
Image boundary Is as shown In the figure 4.
The final fingerprint image, that Is got using
circular microbeams Is shown in figure 5.
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Figure 5. The fingerprint
image generated by
circular microsensor

Figure 4. The schematic
of the fingerprint sensor

Conclusions: The circular micro beam based
design of fingerprint sensor has higher
sensitivity and can be realized by economical
micro-fabrication techniques.
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