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Optical Diffraction Acoustic Sensor Applying MEMS Technology
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Intelligent acoustic sensors that can extract a specific voice in a noisy environment are required as a voice interface for IT equipment.
Toshiba has proposed a novel acoustic sensor applying microelectromechanical systems (MEMS) technology, called the “MEMS optical
microphone,” which detects the acoustic wave through changes in the optical diffraction pattern of a grating diaphragm.  Using compact
optical microphones fabricated with a complementary metal-oxide semiconductor (CMOS) process and micromachining technology, we

verified various functions useful for voice recognition such as directivity, phase detection, and noise suppression.
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Schematic view of MEMS optical microphone
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Prototype model of MEMS optical microphone
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Principle of pressure gradient microphone
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Directional characteristics of optical microphone at 1 kHz
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Schematic view of MEMS optical microphone with active grating

diaphragm
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Change in sensitivity when sound wave changes phase
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