d—L—ME DO DOBE R
720w T7FvITESORRE"

Development of the Ultrasonic Flip Chip Bonding Technology for
Yaw Rate Sensors
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The purpose of this study to develop better flip-chip bonding for vehicle yaw rate sensors. We developed the
structure and manufacturing process of ultrasonic flip-chip bonding to withstand the durability requirements of
automotive environments. Structure:Adopting the nonproliferation layer to the pad prevents damage to the chip
by thermal stress, and the formation of enough metal joining of the Au/Au junction. Process:The joining process
enables stable ultrasonic wave power to be applied for reliable while preventing damage of the nonproliferation

layer.
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Fig.1 Capacity type acceleration sensor
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Table1 Package and wiring comparison

Acceleration sensor Yaw rate sensor

wiring length

wiring length

stlress propagation

Wiring Wire bonding Flip chip bonding
Accuracy | Low(high stress of the chip) | High(low stress of the chip)
Sensitivity | Low(large wiring capacity) High(small wiring capacity)
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Fig.2 Overview of flip chip bonding
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Fig.3 Stress concentration due to heat cycle
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Fig. 4 Fatigue failure of the joint area
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After pull test
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Fig.5 Bump ductile breaking in pull test
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Non joining area
Fig.6 CAE model and stress distribution
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Fig. 9 Relationship of 1stAl thickness and chip stress
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Fig.10 Stress evaluation by Raman spectroscopy
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Fig.14 Correlation of chip displacement and joining
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