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MIC of Amorphous Si
• Metal-induced crystallization of a-Si 

occurs at surprisingly low temperaturesoccurs at surprisingly low temperatures
• Advantages of Al induced crystallization 

of a Si as a low T bonding technique:of a-Si as a low-T bonding technique:
– Low T, P requirements

Thin bond regions– Thin bond regions
– Strong bonds
– Materials already commonly used in– Materials already commonly used in 

semiconductor industry
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Fracture Results: FPB
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FPB, Notch on Low-k Side, 4-hr hold 
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Successful bonding is temperature dependent



Fracture Results: FPB
5

FPB, Notch on Low-k Side, 270 C
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Successful bonding is time dependent



Fracture Results: FPB
5

FPB, Notch on Low-k Side 
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XPS, Weak Bond
Weak Bonding FPB pre notch side
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XPS, Successful Bond
Good Bonding FPB pre notch side
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Depth Profile
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SEM Characterization
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Electron Backscatter Diffraction

Strong c-Si patternStrong c Si pattern

Pattern fades out, 
indicating a Si regionindicating a-Si region

Strong c-Si pattern



Electron Backscatter Diffraction

Strong (unsolved) patternStrong (unsolved) pattern, 
should be Al
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Strong c-Si pattern



Other Fracture Geometries
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Time/Temperature Dependence
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Film Stacks, no low-k
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Bond Strength Fracture Tests
Strong bond makes measuring fracture energies difficult
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Bond Strength Fracture Tests
Strong bond makes measuring fracture energies difficult
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ConclusionsConclusions

• MIC of a-Si can be exploited to formMIC of a Si can be exploited to form 
strong, thin bonds at low temperatures

• Successful bonding is dependent on both• Successful bonding is dependent on both 
pressing time and temperature
B d i d t lli ti i id• Bond regions and crystallization coincide 
with Al depositions

• Fracture energies of the bond are around 
10 J/m2


