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Marketing Abstract of NTU’s Invention Disclosure

Title

Preparing meso-porous silica film with dielectric constant less than 2
by using basic solution with particle sizes less than 10 nm from
hydrothermal processes

Inventor (s)

Ben-Zu Wan and Hsin-Yan Lu,
Department of Chemical Engineering, National Taiwan University

Brief
Description

As the packing density of metal lines in semiconductors continues to
increase, so does the problem of RC time delay become worse. The
dielectric constant (k value) of the traditionally used inter-metal
dielectric, dense silica (SiO), is around 4, which will soon be too
large. As a result, a porous SiO, dielectric film with k value smaller
than 2 is urgently required. However, the mechanical strength of the
porous film is always not good enough to meet the requirements of IC
industry. In order to meet the needs of practical application, the
mechanical strength of the porous film should be improved
immediately.

Fields of
Application

The industry of integrated circuit (IC) manufacturing

Advantages

1.  Aporous SiO; dielectric film with k value < 2 and good
mechanical strength, i.e., elastic modulus > 10GPa and hardness
> 1GPa, has been produced.

2. The film was synthesized from a solution containing SiO,
particles with size < 10 nm. Due to the small particles, the
mechanical strength of the film was good.

3. The time period for manufacturing process of the film was only
60 h. In comparison with that of 168 h, at least, this process is
much more efficient to cut down the cost of production.

Market
Potential

ITRS 2008 established that the required value of the dielectric
constant (k value) will be 1.9 as the gate length of CMOS devices
approaches 20nm in 2015. However, the k value of the traditionally
used intermetal dielectric, dense silica, is around 3.9, which is still far
away to meet the required value. Therefore, it is definitely sure that
the low-k film synthesized in this study is highly competitive.
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