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“Study on the integration of ultra low k(k<2.2) and copper interconnect with
Supercritical fluid CO2”
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As the complexity of function of the integrated circuit increases, the space between metal
line and metal line become more narrow. Also, the length of the metal line is increased with the
increase of function block on a chip. The phenomenon will cause the serious RC time delay, then
reduce the operation speed of whole integrated circuit. So the Cu metal and low k materials are
utilized to replace the traditional Al metal and SiO2 in semiconductor technology. However,
according to ITRS roadmap, the dielectric constant must be small than 2.2 after the technology
generation scale below 0.65 pum. Therefore, there are many material suppliers starting to have
deep attractive for a few porous ultra low-k (k<2.2) materials. However, the most serious
problems for porous ultra low-k in process integration are the removal of moisture and
photoresistor (PR). The traditional PR removal technology is to use O2 plasma, but it will cause
the PR residue and damage of low-k dielectric layer. Recently, the newest technology is
supercritical carbon dioxide (SCCO2) fluids which provide the enabling capabilities for
overcoming these process barriers. SCCOZ has higher diffusivity and lower viscosity, tension,
allowing for rapid transport properties. Therefore, the problems about PR residue and damage of
low-k dielectric layer are solved. Without the PR ashing step, we can avoid the degradation of
porous low-k film. At the same time, the dielectric properties will be maintained because the
moisture will be brought out by using SCCO2. Additional benefits of using CO2 come from the
fact that it is non-toxic, non-flammable, non-corrosive, no pollution and inexpensive. As
semiconductor device dimensions approach the nanoscale in the coming year, the technology of
SCCO2 will become the trend of investigation in semiconductor manufactory. This project will
focus on the integration and comparison of traditional and SCCOZ technologies and study the

series integration.

Keywords: porous ultra low-k, photoresistor removal, O2 plasma, supercritical fluid CO2
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