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1 X-ray radiography
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1 X-ray Computed Tomography
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1 Magnetic Resonance Imaging
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1 Photoacoustic Imaging
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Abstract:

In this dissertation, the study of micromachined capacitive ultrasound
transducers in the high-frequency range for medical-molecular imaging by
photoacoustic method, which has attracted many researchers. Therefore, in this
study, cases such as the electrical and mechanical equivalent circuit of this
transducer evaluate the frequency bandwidth and try to increase the sensitivity of
the transducer in the receiver state. It should be noted that the design of a
capacitive ultrasound transducer with a high operating frequency range that is
capable of creating high-resolution images required a structure based on a
capacitive mechanism based on MEMS technology. Therefore, in this study, the
exact mechanical behavior of this system and the poll-in instability and the
diaphragm frequency response under the theory of high-order gradients have
been investigated.

It should be noted that the resonator used in the transducer can have very small
cracks during construction, but because the resonator is oscillating and the
oscillator plate experiences dynamic stresses (variable with time) at any time, so
it can cause the growth of cracks in Transducer and so-called Damage
Accumulation of in the transducer.

In the present dissertation, the mechanical behavior of the transducer, in addition
to being modeled in the ideal state, is also modeled by considering the damage
accumulation.

In the final section, a proposed manufacturing process for this converter is
presented.

Key words: MEMS systems, Capacitive sensors, Photoacoustic imaging,
Damage accumulation



