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A study on Bubble-like Defects in Silicon Wafer Direct Bonding
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Abstract The success of SDB (silicon wafer direct bonding) technology can be estabilished by bonding on the bonded
interface with no defects and preventing temperature dependent bubbles. In this research, we observed the behavior

of the intrinsic bubbles by transmitting the infrared light and the increase of the bubble pressure was found. And, the
Si0,-Si0, bonded wafer was achieved, which generates no intrinsic bubbles in the annealing under the atmospheric
pressure. The intrinsic bubbles in the SiO.-Si0O. bonded wafer were generated in the annealing in the ultra high vacu-
um. This experimental result shows the relation between the bubble growth and the pressure.
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Fig. 1. Wafer bonding process induced defects on SOI wafer
Flaking during annealing process Pinhole like HF defect.
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Fig. 2. Infrared topograph image of bubbles (a) Extrinsic
bubbles after bonding at room temperature (b) Intrinsic bubbles
after annealing at 600 for 1hr
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Fig. 3. Critical radius vs pressure of bubbles based on (5) [1~
30atm] When the interface surface energy increases, the criti-
cal radius of bubble increases and bubbles are harder to nucle-
ate
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Fig. 4. Infrared topograph system for bonded wafer
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Fig. 5. Experimental setup for annealing in vacuum and analyz-
ing released gases
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Fig. 6. Increase of fringe number after annealing in atmosphere (a) After annealing at 600 for 1hr

(b) After annealing at 800C for lhr
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Fig. 7. Released gas amounts depending on vacuum annealing
durations
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Fig. 8. Number of intrinsic bubbles after annealing in vacuum
and at 600 for lhr in atmosphere
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