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Abstract

In this project, the effect of post-
treatment on low-k materials integrate with
Cu has been investigated. We also discussed
the interface reaction between Cu and low-k
treated with various plasma treatment. Also,
we discussed the mechanism of the reaction
between Cu and low-k materials during
thermal stress. Generally, low-k dielectrics
consist of organic and inorganic materials.
We adopted two low-k materials. One is an
inorganic low-k material (HSQ). The other is
an organic low-k one (MSQ).

In this work, we found that Cu would
diffuse into low-k materials as the thermal
stress temperature increase. And this would
result in leakage current and dielectric
constant increasing. In addition, we found the
leakage mechanisms of post-annealed HSQ
were dominated by ohmic conduction at low
electrical field and Poole-Frenkel at high
electrical field. Furthermore, the thermal
stability of Cu/HSQ/Si was increased with
the increase of H, and NH; plasma-treated
time. Its thermal stability can achieve 500 °C.
On the other hand, H, and NHj; plasma
treatment can also arise the thermal stability
of Cu/MSQ/Si up to 550 °C.

Keywords: low-k, H, plasma, NH3; plasma,
Cu, thermal stability
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