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Trends of Packaging Technology of Sensors

R b
Takashige SAITO

A recent technological development of semiconductor devices has led to various applications of the devices for
automotive control systems such as the passive safety system and the system for comfort. In addition, the semi-
conductor sensors have realized significantly more accurate vehicle control because the sensors allow various
events of vehicle operation conditions and environmental changes to be quantitatively measured. In order to
apply semiconductor sensor devices to automotive control systems, there are two requirements. First, the
devices must be durable to withstand the installation environment in vehicles in order to measure physical quan-
tities directly. Second, the devices must be assembled with no or low strain packaging technologies for highly
accurate and fast-response measurements. In this paper, we introduce the newly developed packaging technolo-
gies for vehicle semiconductor sensors and the future prospects of their technological development.
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Fig. 1 Sensor Application in Automotive Engine Systems
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Fig. 2 Sensor Devices for Passive Safety Systems
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Fig. 3 Schematic Image of MIC Device
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Fig. 4 Schematic Image of Molding HIC Device
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Fig. 5 Schematic Image of Sensor Devices for Vehicles
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Fig. 6 List of the Pressure Sensors for Car Application
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Fig. 7 Encapsulation Structure of Pressure Sensors
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Fig. 8 Metal Diaphragm Structure of Pressure Sensors
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Fig. 10 Structural Schematic of Accelerometer Sensor
Chip
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Fig. 11 Structural Schematic of Accelerometer Sensor
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Fig. 14 Overview of Sensor Packaging Structures
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Fig. 15 Analysis Results of Pad Layout of FC Bonding

Fig. 16 Overview of FC Bonding and Cross-section of the
Bonded Area
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Plastic Sealing
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Fig. 19 Humidity Sensor
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