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Accelerometer Design for Vehicle Control Safety System
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In order to reduce traffic accident casualties, sophisticated safety systems have been developed and are
continuously being upgraded in today’s passenger vehicles. One system showing growth in the global automotive
industry is a feature currently available on high-end passenger cars, Vehicle Stability Control (VSC). VSC can
control side slipping, an unstable phenomenon which can lead to critical accidents. VSC systems are multi-
functional systems that include an acceleration sensor to detect forces applied to the vehicle. Acceleration sensors
sometimes referred to as G sensors are indispensable and are one of the key sensors for vehicle safety systems.
New safety systems require acceleration sensors with high sensitivity and accuracy. We have achieved these
increased requirements by adopting a unique stacked IC structure. This paper discusses the small-sized simple
acceleration sensor that uses a stacking structure technology and switched capacitor circuit for VSC systems that
we have developed.
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Fig. 9 Electrode structure analysis result
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Table 1 VSC acceleration sensor specifications

Absolute maximum ratings

Power supply voltage

-0.3to + 6V

Storage temperature

-40to + 85deg C

Operating conditions

Operating voltage

5 +/- 0.25V

Measuring range

+/- 14.7 m/s? {+/- 1.5G}

Operating temperature

-30to +85deg C

Electrical characteristics

Sensitivity

4/147 VGS V/(m/s?) +/- 5%

(1.333 V/G +/- 5% @5V)

Offset

1/2 VGS V +/- 0.98 /(m/s?)
2.5V +-0.1G @5V)

Cross axis sensitivity within 5%
Current consumption within 10 mA
Output random noise within 20mVp-p
Output impedance within 20 ohm

Acceleration sensor -..

Yaw rate sensor

Fig. 22 Inertial sensor printed circuit board
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