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Evolution of Automotive Semiconductor Pressure Sensors
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Recently, there is a need for a new type of pressure sensor, which can be used for systems like direct

fuel injection systems for protecting the environment, or power assisted brake systems for improved

driving safety. For these widening areas of application, pressure sensors with higher accuracy, a

wider pressure-sensing range, and integration of sensor chip functions are required. This paper

discusses our engineering development of automotive semiconductor pressure sensors.

Key words [ Pressure Sensor,Direct Fuel Injection Systems, Power Assisted Brake Systems,

Higher Accuracy, A Wider Pressure-sensing Range, Integration,
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Fig.1 Applications of Pressure Sensors to Automobiles
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Table 1 Example of Accuracy Required for
Automotive Pressure Sensors

Example for Accuracy Requirements
Application F.S.Pressure | Accuracy | Conditions
Common-Rail 200MPa 1%FS |-30to 120°C
Gasoline DI 20MPa | 2%FS |-30to 120°C
Power Steering 7MPa | 2%FS |-30to 120°C
Air-conditioning | 3.5MPa | 2%FS |-30to 135°C
Suspension 2MPa 2%FS |-30to 120°C
Speed density EFI 100KPa 1%FS |-30to 120°C

High altitude

componsation | 100KPa | 1%FS |-30to 90°C

Evapo Monitoring 5KPa 2%FS |-30to 120°C
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(1.FEM analysis of gage stress )

(1/4 model)

1
(2.Caliculation of change in
gage resistance

A R=—12-' “R-A o744

A R:Change in gage resi:
R :Initial value of gage resistance
/

\

A o:Stress produced in gage
\ Ttd4: Coefficient of piezoresistance

3.Caliculation of output characteristics (operated at constant current)

. _  (RaRd)-(RbRc) ¥l
Vour=VeV- = TRarRbsRoR) |, RO Re
Vi V-
Vout : Output
(Ra,Rb‘Rc,Rd : Gage resistance Rb Rd
| : Bridge current

Fig.2 Sensor chracteristics analysis method
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Fig.3 Process of Manufacturing Pressure Sensor
Devices
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Fig.4 Sensitivity Characteristics when Base is
Expanded and Shrunk
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Fig.5 Device Structure Design in Consideration of
Strain due to Anodic Bonding
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Fig.6 The Application of Pressure Sensors
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