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Abstract A method using tin as intermediate layer to bond aluminum-coated silicon wafers is researched.
Compared with Al-Al direct thermo-compression bonding method, it provides a low temperature, low pressure and
rapid wafer-bonding solution. The authors use 4-inch (100 mm) silicon wafers for the bonding experiment. A 500
nm-thick Al layer is sputtered onto the wafers. The wafers are then annealed in N, ambient at 450°C for 30
minutes. Next, in situ Ar plasma sputter cleaning is performed followed by a 500 nm-thick tin layer deposition onto
the aluminum layer. After that, the wafer pairs are loaded into a vacuum bonder. Average shear strength of 9.9 MPa
is achieved after bonding for 3 minutes. With the increase of bonding time, the shear strength decreases
significantly.
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Fig. 1 Schematic of the metallization and bonding structure
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Table 1 Bonding conditions

SRS BAEUECC  HEARE/min BEARIR/MPa
1 280 3 0.25
2 280 20 0.25
3 280 50 0.25
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Fig. 2 Schematic of double-sided dicing technique
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Fig. 3 Cross-sectional SEM images of the diced sample before and after grinding and polishing
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Fig. 4 Cross-sectional SEM image of bonding design 1
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Fig. 5 Schematic of shear test configuration
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Fig. 6 Shear strength dependence of bonding time
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Fig. 7 SEM images of the fracture surface after the shear test
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