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Abstract

Maxwellian velocity distribution of charged particleststsithe internal plasma parameters
as usually described in a high temperature plasma. In a lowéeature plasma subject to
thermally non-equilibrium condition, however, the velgdistribution of electrons will differ
from Maxwellian under a strong influence of the two-body isolh (short-range interaction)
subject to the quantum property of the feed gas molecule [1].

In almost all applications of the low temperature plasma, khowledge of the two or
three dimensional (2D or 3D) plasma structure will be retpee$o control and design the
optical, physical, or chemical function. In this sense il & essential for us to identify the
multidimesional plasma structure in space and time. 2D @rs3ructure will be estimated
by a numerical simulation in the limited case that the setrofg sections and the transport
of charged particles in a feed gas are available. In a plagsowegs, dissociated molecules,
which are physically unstable and chemically reactive eanployed for the surface interac-
tion in addition to ions. In order to enhance the surface iefiicy, the plasma density may
be increased and then the initial feed gas will change to &drgas phase including a large
percentage of the dissociated molecules. At present, libeitifficult to have a set of cross
sections of most of the dissociated molecules. It is oneef¢hsons to prevent a quantitative
numerical simulation of a high-density reative plasma fatenial processes. On the other
hand, optical emission spectroscopy(OES) will be a poweofni to investigate the spatial
distribution of plasmas and the temporal behavior of etextr Urgent issue in dry plasma
etching will be the technological conquest of the microdiog effect at extremely shallow
pattern and the plasma molding at extremely wide profildpPAsma process is a competitive
process among charging, etching, and deposition on theiadaterface exposed to the reac-
tive plasma. In particular, the time and space-resolve& @kery effective to investigate the
surface interaction.

We proposed vertically integrated computer aided desigdduice process (VicAddress)
in 2000[3]. In this talk, some of interesting phenomena aifctve plasma interacting with
surface for topdown nanoprocesses will be demonstratediisndssed by both VicAddress
and the space- and time-resolved OES.
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