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the Invention The invention relates to a method for forming a
multilayered low-k material, and more particularly to a method for using

a vertical process to form a multilayered low-k film. 2. Description of
Related Art As the size of semiconductor devices decreases, the

integrated circuits become more susceptible to error due to reduction of
available gate oxide thickness. One solution to this problem is to

decrease the gate dielectric thickness. However, as the thickness of the
gate dielectric is decreased, a possible side effect of the decreased
thickness is increased leakage current between the gate and the

source/drain of the transistors. To solve this problem, the high-k/low-k
(high dielectric constant/low dielectric constant) process has been

introduced. A semiconductor material has a dielectric constant lower
than silicon dioxide, and is therefore referred to as a low-k material. One
example of the low-k materials is SiOC. A silicon oxynitride (SiON) thin

film made of silicon oxide and nitrogen has been widely used as an
insulating layer in semiconductor devices. In the high-k/low-k process,
the silicon oxynitride is first deposited, followed by depositing a silicon
oxide layer on the silicon oxynitride to form a gate dielectric. However,
after the silicon oxide is deposited, the surface of the silicon oxynitride

becomes hydrophilic, which is not desired, so that the process for
forming the silicon oxynitride is not efficient. In addition, a thermal

oxidation process is frequently used to form a gate dielectric made of
silicon oxide in semiconductor devices. However, the thermal oxidation

process is very time-consuming and complicated. When the thermal
oxidation process is used to form a low-k material, the insulating layer is

generally formed by first forming a thin film of the low-k material on a
substrate and then performing a thermal oxidation process. Accordingly,

a method of forming the insulating layer without using the thermal
oxidation process is therefore desirable. but modestly depressed

migration rates. In the beginning, their small local populations became
unsustainable; however, because of this strategy, their local populations
had developed larger than their previous breeding seasons before; this

is caused by large 6d1f23a050
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