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In this paper, we present all possible noise sources, i.e., the noise related to the microphone structure, dimensions, and sensing
scheme of a MEMS directional microphone. The mechanical noise regarding the gravitational acceleration linearly increases with
the dimensions of the microphone, whereas the higher dimensions diaphragm along with higher electrode dimensions accelerates
the sensitivity. However, the relation between sensitivity and noise does not enhance proportionally; as a result, signal-to-noise
ratio (SNR) decreases. In addition, sensing scheme plays an important role on the noise floor; for instance, capacitive sensing
provides relatively higher noise floor regarding the residual vibration of the biasing electrodes. On the other hand, piezoelectric
sensing gives comparatively higher impedance, but it provides lower noise floor as compared to the capacitive sensing. In
piezoelectric sensing, the output response is depend on the transducer mode, thus, a proper selection of transducer mode can help
to minimize the noise floor. Here, an Aluminium Nitride (AlN) and D33 mode based MEMS directional microphone is reported.
The microphone is designed by using two identical sub-diaphragms which mimicking the Ormia ochracea’s ear anatomy. At 1 kHz
frequency, measured noise floor of the reported microphone is 29.68 dB SPL, which verifies the theoretical analysis.
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