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High-Performance Magnetic Sensor Technologies Using Si Hall Elements
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In recent years, magnetic sensors have come to be used in various applications including opening/closing detection systems in cellular phones

and notebook PCs, and image stabilizing systems in digital cameras and digital video cameras.

Although compound semiconductor Hall elements

are widely used as the magnetic transducer in such systems, it is difficult to reduce the overall size and cost due to the need for additional circuits

for signal amplification and so on.

Toshiba has developed compact, low-cost, monolithic magnetic sensors offering high performance, using silicon (Si) Hall elements as the magnetic

transducer.
practical use of Si Hall elements, in one Si chip.
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These magnetic sensors consist of a Hall element and electrical circuits, which have been newly developed to solve problems in the
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TCS10SPU digital output type magnetic sensor
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Opening and closing detection using magnetic sensor
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Magnetic-to-electrical signal conversion of TCS10SPU digital output type
magnetic sensor
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Magnetic-to-electrical signal conversion of linear output type magnetic sensor
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Example of usage of linear output type magnetic sensors
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Carrier mobility and band gap of semiconductor materials
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SR R u (cm?/Vs) E, (eV)
B|BF EFL Ee (OK) | Eg (300K)
Si 1,350 480 117 1.11
GaAs 8,000 300 1.52 1.43
InAs 30,000 450 0.43 0.36
InSb 82,000 750 0.23 0.17
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Block diagrams of Si monolithic magnetic sensors
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Concept of offset voltage cancellation of Hall element
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Concept of offset voltage cancellation of first differential amplifier
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Concept of offset voltage cancellation of second differential amplifier
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