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Abstract

In this thesis, we will investigateron:reliability and process integration of low
dirlrctric constant material MSZ .(Methylsilsesquiazane) and Supercritical CO; fluid.
In the traditional lithography process for integrated- circuit manufacture, photoresist
removal step is an inevitable process. O, plasma ashing is the main method to remove
the photoresist during photoresist stripping-process. It was found that the oxygen
plasma will degrade the dielectric properties of low-k material. After plasma ashing,
the residues need to be stripped by solvents, and the solvents have adverse affects on
humans and environment. Besides, they need to be removed by large amount of water.

Supercritical CO, fluid is one of the green solvents. It possesses the high density
property like liquid, so it can transport more Supercritical fluid than liquid. And
supercritical CO, has diffusivity greater than liquid, allowing for rapid transport
properties. Besides, the absence of surface tension provides for excellent mass
transport into micro-porous matrices. In the experiment, we confirm that hard-baked
photoresist can be stripped by supercritical CO, fluid in the special condition, and it
needs a small amount of solvents in the process. Comparing with oxygen plasma
treatment, the process has little impact on MSZ film, and has little change in the
dielectric constant and leakage current. On the reliability, the electrical properties of
supercritical CO, fluid process are better than that of O, plasma ashing process.

With the excellent characteristic, supercritical CO, fluid will has the advantage to
integrate into the IC manufacturing processes.
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