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Brief
Description

This invention includes methods for preparing MFI-type zeolite low
dielectric (low k value) films with flat surface morphology, k values of
< 2, and high mechanical strength. A k value of < 2 is able to address
the problem of resistive-capacitive (RC) time delay as the size of the
elements in IC chips continuous to shrink. Furthermore, the films
prepared in this invention possessed high mechanical strength which
is strong enough to withstand high torque during the process of
chemical mechanical polishing (CMP). The whole process to prepare
the films is short, reducing production costs.

Fields of
Application

The industry of integrated circuit (1C) manufacturing

Advantages

1. Disclosed in this invention, mesoporous MFI-type zeolite low
dielectric (low k value) films with smooth surface morphology, k
values of < 2, and high mechanical strength (an elastic modulus of
> 10GPa, and a hardness of > 1GPa) have been prepared
successfully.

2. MFlI-type zeolite low k films with flat surface morphology were
obtained with the methods disclosed in this invention.

3. By turning the crystallinity of MFI-type zeolite nanoparticles, one
can prepare the films with high mechanical strength from the
resulting nanoparticles.

4. The whole process to prepare the films is short, reducing
production costs.

5. Surfactants used in this invention were for forming more pores
inside the films after those were removed, reducing the k values of
the films.

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 20 nm 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.

IP Right(s)

Patent pending




