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Trend of Automobile Semiconductor Sensor Technology
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Yasutoshi SUZUKI

Following is a summary of the past, present and future automobile semiconductor sensor technology trend.

Since the early 1980s, semiconductor sensors based on monocrystal Si substrate have been commercialized for use

in automobiles, measuring pressure, acceleration, rotation/angle and lighting. Our semiconductor sensor

technology, features include: MEMS (Micro Electro Mechanical Systems) technology, single chip integration

technology, small-sized mounting technology.

We provide key sensors indispensable in automobile systems realizing “friendliness” and “thankfulness” from the

present and into the future.

Key words : Semiconductor sensor, MEMS technology, Single chip integration technology, Small-sized

mounting technology
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Fig. 2 Car electronics transition and automobile sensor
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Table 1 Physical property of Si and Fe

Si Fe

Density (g * cm?) 2.33 7.86
Young's modulus(GPa) 190(111) 210

130(100)

Melt point ("C) 1412 1534
Specific heat (J + g « K) 0.76 0.64

Thermal ca(ipfgssilgﬂ)coefﬁcient 26 11.8
Heat conduction (W« m™-K-") 168 48
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Fig. 3 Structure and principle of pressure sensor and
accelerometer
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Table 2 Common automobile sensor

Measurement

Application

Drive, stop and turn Safety, conformity & environment Information/ Communication

AT oil temperature sensor

Water temperature sensor,
Room temperature sensor,

Intake air temperature sensor

Temperature Air temperature sensor
P Exhaust temperature sensor Evaporation blow-off temp. sensor
!I'_‘ltal‘:e air pressure sensor, Air-conditioner coolant pressure
ank pressure sensor
Pressure e sensor

Atmospheric pressure sensor, | grake pressure sensor
Combustion pressure sensor

Acceleration

Acceleration sensor for Air bag, ABS, VSC

Throttle sensor

Position/Angle Steering sensor Car height sensor
Rotation Cam and Crank-angle sensor
Vehicle speed sensor Wheel-speed sensor
Flow Airflow sensor
Fuel sensor .
Brake oil sensor
Level Engine oil sensor
Vibration Knock sensor
Gas 02 sensor, A/F sensor Smoke sensor, CO sensor
! Humidity sensor
H Solar sensor Laser radar,
Light/ Millimeter wave radar

Electromagnetic

Auto-ligh nsor
uto-light sens Satellite communication antenna

Clearance sonar Infrared ray sensor,

wave o
Car recognition camera
Peripheral recognition camera
Other Yaw rate sensor Geomagnetic sensor,

Magnetic nail

Bold face : Semiconductor sensors
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Acoustic MEMS and RF MEMS
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Fig. 18 Example of integrated MEMS
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