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Simultaneous Evaluation of Stress and Cracking under the Bonding Pad
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ABSTRACT

Crack defect in the interlayers of semiconductor chips due to assembly stress can be a

serious problem. To analyze the crack-generating stress, we fabricated a combo sensor that
enables simultaneous evaluation of stress and cracking under the bonding pad. We performed
evaluation of the timing of crack generation in the bonding process and the stress that gives
rise to these cracks, and the results clearly indicated that the cracks tend to occur in the
interlayer during the period of US power increase. Measurements of the 2D stress
distribution and microstructural observations found that the stress concentrations are

generated by alloy aggregates that form during the initial stage of ultrasonic bonding.
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Fig.1 Schematic of the combo sensor.
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Fig. 2 Stress sensor part (Top view).
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Fig. 3 Principle of 2D stress distribution
measurement.
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Fig. 4 Processing steps during ultrasonic bonding.
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Fig. 5 Measurement results (US power 50 a.u.).
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Fig. 6 Measurement results (US power 100 a.u.).
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Fig. 7 Stress distribution in a quarter segment of

the bonding ball.
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Fig. 8 Measurement results of stress concentration
point.
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Fig. 9 SEM images of bonded areas.
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