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The Behavior of Intrinsic Bubbles in Silicon Wafer Direct Bonding

Do-Min Moon*, Hae-Do Jeong**

ABSTRACT

The bonding interface is dependent on the properties of surfaces prior to SDB(silicon wafer direct bonding). In
this paper, we prepared silicon surfaces in several chemical solutions, and annealed bonding wafers which were
combined with thermally oxidized wafers and bare silicon wafers in the temperature range of 600~ 1000°C. After
bonding, the bonding interface is investigated by an infrared(IR) topography system which uses the penetrability of
infrared through silicon wafer. Using this procedure, we observed intrinsic bubbles at elevated temperatures. So,
we verified that these bubbles are related to cleaning and drying conditions, and the interface oxides on silicon
wafer reduce the formation of intrinsic bubbles.
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Fig. 2 Fabrication of Direct Bonded SOl wafer
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Table 1 Wafer bonding cases
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Fig. 4 Schematic illustration of the infrared

topography system
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() SiO:-SiO; bonding(HF cleaning/Spin Dry)

(b) Si-Si bonding(HF cleaning/Spin Dry)

(c) Si-SiO, bonding(SC-1 cleaning/N, blowing)
Fig. 5 IR images of bonded wafers after room-

temperature bonding
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Fig. 8 Increase of fringe number with subsequent
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