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a technology already used in electronic 
packaging, has been used in the fabrica­
tion of copper on-chip interconnects to 
fill features.20-25 Although potentially a 
low cost process because of its batch 
nature, it lost ground to electrolytic 
plating because of concerns due to 
hydrogen evolution, complexity in 
process control, low deposition rates, 
and potentially adverse environmental 
impact. Electroless plating of CoWP 
alloys (on sputtered Co) followed by 
electroless Cu plating has also been 
reported;26 the Co alloy acts as a diffu­
sion barrier/adhesion layer and the 
electroless Cu metal is the conductor. 
By combining these electroless steps, a 
potentially simpler process with fewer 
steps and simpler tools may result. It is 
possible that electroless plating 
processes will offer significant advan­
tages for future wiring structures with 
improvements in sophistication and 
understanding. 

Summary 

Copper on-chip interconnections 
represent not only a change in materials 
but also new ways of integration and 
depositing the conductor metal. Copper 
interconnections are superior to Al(Cu) 
interconnections because of the 
decreased resistance, improved reliability 
and reduced process complexity. Elec­
trodeposition has played a key role in 
making implementation of the tech­
nology possible because it can deposit 
copper in Damascene structures without 
defects such as seams or voids. This 
unique property of electrodeposition is 
due to a phenomenon called "super­
filling," in which the rate of the copper 
deposition reaction increases down into 
a feature as a result of the differential 
inhibition of the reaction kinetics by the 
additives present in the plating solution. 
Because of its unique advantages and 
superior performance, electrodeposition 
is being adopted by the entire semicon­
ductor industry as the method of choice 
for depositing the copper conductor for 
on-chip interconnections. ■
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