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Context

Needs for Interconnections
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Several ways

Å Conventional:

Å Brazing,bonding, sintering,electroplatedviaΧĄ not addressedhere

Å Nonconventional:

Å Diffusionbonding, pressednanopost,pressedfoam, electroplatedviaΧ

tŀǎǎƛǾŜǎ ŀƴŘ ŀŎǘƛǾŜǎ ŎƻƳǇƻƴŜƴǘǎ ƴŜŜŘ άƳǳƭǘƛ ŦǳƴŎǘƛƻƴŀƭέ ƛƴǘŜǊŎƻƴƴŜŎǘƛƻƴǎ Υ

Electrical  - Thermal ςMechanical (ETM)

One,two or three functionsassociatedto performsolutionsfor 3D integrated modules

High performance is required for each physical domain and high reliability (critical)



3

Presentation plan 

- /ƻǇǇŜǊ ǘƻ ŎƻǇǇŜǊ άŘƛǊŜŎǘ ōƻƴŘƛƴƎέ 

- Copper nanopost (ETM) 

- Copper nanopost in PCB environment (ET)

- Foams in PCB environment

- Conclusion
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Example ñdirect copper to copper bondingò
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µ post height : 80-90µm
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Example ñdirect copper to copper bondingò

Graphite jig

SPS System

Electrode

Electrode

Parameters:
- Atmosphere vacuum 10-2 torr
- Peak Temperature 200°C  and  300°C (5min)
- Ramp 100°C.min-1

- Pressure few MPa(estimated) 
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RTA oven

Example ñdirect copper to copper bondingò
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Thermal profile for RTA oven

STEP 1 STEP 2
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Direct copper to copper bonding 

Mechanical Results

Mobile finger

Mechanical stop

Support tray
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Direct copper to copper bonding 

Electrical Results

Å Improvement of direct characteristic
Å No impact in reverse polarization

Before assembly
After assembly

Mobile finger

Apr s̄ assemblageAvant assemblage
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Before  assembly After  assembly 

Mobile finger

Before assembly
After assembly
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Copper nano post Ą nano scratch

! ǎƛƳǇƭŜ ǇǊƛƴŎƛǇƭŜΧ

Power chip 

Copper nano posts

Copper nanowires electrodeposision[2]

AAO : Anodic Aluminiumoxydemembrane
- Nanostructured matrix, 200nm pores, thickness 60µm
- Around 1.109 pores / cm2
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Copper nano post assembly Ą Results

Top view of the nano posts[4]  

Top view and sideviewof nano posts[3]  

Å Acidic or alkaline electrodepositionbath
Å Room temperature assembly
Å High pressure applied up to 100MPa
Å 60N/cm2 pull test
Å 80N/cm2 shear test
Å 10X  the brazing resistance  


