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The Move to Copper on ICs
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Historical Perspective

unsuccessful attempts to 
move to CU Wire Cu TRACTION!!!
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The Opportunity – Savings !!!!

Note: 
These savings need to be offset with other expenses  such as “forming gas”; 
equipment modifications, throughput reductions etc.
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Copper TAM Growth
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Growth in Cu-Wire by Quarter - Indexed

Indexed TAM-CU (length)
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Steady state: FLAT

CU GROWTH

macroeconomic slowdown

2007 was the onset of the turning point in Copper C onsumption 

Source: Heraeus
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2008 vs 2007 Growth by segment
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Recent Trends

Cu appears to have now gained significant traction as 
noted by its recent growth

Fine Cu wire (<1.3 mils) is growing more rapidly th an the 
traditional heavy wire (used in power packages)
� On a run rate basis fine wire consumption has excee ded heavy wire

Cu in IC applications is growing more rapidly than 
traditional discrete devices

One could conclude that Cu has now achieved critica l 
mass
� At least from the standpoint of qualifications etc.

� Next year is going to be key transition year

� If transition is successful, clearly CU will be a significant part of all ICs interconnected
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What’s Different Now?

Immense cost-reduction pressure
� Sustained high gold prices

Physics has not changed 
� Improvements in equipment and tools

� Better bond control (precision, ultra-sonics etc.)

� Improved inert gas distribution systems

� Advanced capillary design knowledge

� Improved bonding wires

� Tighter tolerances

� Improved surface consistency

� Softer Materials

� Growth in the use of non-Al pads

� Mostly Al pads

� However higher use of non-AL Pads

� Improved encapsulants

� Increased tolerance by users to narrower process wi ndows

� driven by overwhelming cost reduction pressures
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Cost Reduction Approaches

Thinner wires
� Movement to smaller diameter gold wires reduces sign ificant costs

Alternates to Gold
� Reduced Gold Content

� Example : AU/AG (reliability issues on Al pads)

� Bare Copper

� This is the mainstream alternate approach

� Palladium coated Copper

� Higher in cost that copper

� Issues with 1st bond…inconsistent balls

� Still needs forming gas

� improved 2nd bond performance

� Au coated Copper

� Inconsistent balls
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Copper Technical Challenges

Copper oxidizes rapidly
� Hence the drive for reducing gas (forming gas) atmo sphere at ball formation

Spool shelf life
� Unclear how long spools can be left in open environ ment

� Definitely shelf life is not as long as gold

� However, a week is clearly not a problem (once open ed)

� Sealed container (6 months in Dry box or N2 environ ment)

� New manufacturing discipline required

Copper is “harder” than gold (see next slides)
� 1st and 2nd bond characterization required

� Not plug and play like gold

Copper reliability is a function of quality of “as bonded”
bond-quality
� Good “as-bonded” bonds result in good long term reli ability
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Copper – 1st bond Challenges
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Copper – 2nd Bond Challenges
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Copper Wire – Solution: Softer Wire
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Softer Wire - Properties
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Softer wire adoption rate
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Is Cu Wire-Bonding for real?

If it smells like a duck, looks like a duck and wal ks like a duck

IT MUST BE A DUCK


