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Abstract

In this study we use the structure of copper as conduct
line and low-k material HSQ as dielectric to measure the
electromigration phenomenon. The bond structure change
and gas desorption from chemical reaction of HSQ during
thermal process was observed by FTIR and TDS. The
thickness and refractive index of different curing
temperature were investigated and it was found that HSQ
would become more silica like with higher curing
temperature. The chemical bond structure change with
different curing temperatures was also observed. The H,
plasma treatment can enhance the water resistance of
damaged HSQ film. The Si-OH bond increment due to O,
plasma damage was also reduced by H, plasma
pre-treatment. The tensile stress increment after plasma
treatment shows the plasma treatment would make HSQ
films denser and avoid the injuries from subsequent
processes.

The SIMS depth profiles show the resistance of copper
diffusion into HSQ was improved by plasma treatment.
The surface of HSQ is roughened by H, plasma treatment.
The rougher surface makes the upper copper film has worse
degree of preferred (111) to (200) crystallization and a loose
structure. The poor quality of copper film deposited on
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plasma treated HSQ degrades the electromigration

performance.

Keyword: Electromigration, Electronic package, Cu-low k
dielectric
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