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Spintronic MEMS Microphone Using Ultrasensitive Spintronic Strain Gauge Sensor Element
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With the rapid expansion of sensors for electronic equipment including smartphones, in-vehicle electronics, and Internet of
Things (IoT) devices, in which microelectromechanical systems (MEMS) technologies are incorporated that make it possible to
achieve the miniaturization and mass production of such sensors, demand has been growing for a MEMS microphone with higher
sensitivity to enhance the performance of speech recognition.

Toshiba Corporation has developed an ultrasensitive spintronic strain gauge sensor element employing spintronic technolo-
gies that have been utilized in hard disk drive (HDD) heads and magnetoresistive random-access memories (MRAM:s). The strain
sensitivity of this sensor element has been improved to 2 500 times that of a conventional metal strain gauge and more than a
hundredfold compared with that of conventional semiconductor strain gauges. We have also developed prototype spintronic MEMS mi-
crophones integrating this sensor element with MEMS technologies, and successfully demonstrated their operation for the first

time in the world.
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Basic concept of spintronic MEMS sensor
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Film structure and high-resolution transmission electron micros-
copy (TEM) image of spintronic strain gauge sensor element
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Gauge factor (GF) of spintronic strain gauge sensor element
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Scanning electron microscopy (SEM) image of spintronic MEMS mi-
crophone
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Results of evaluation of vibration characteristics of prototype spin-
tronic MEMS microphones
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Results of evaluation of response of prototype spintronic MEMS mi-
crophones to input sound
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