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(Current Topics)

1) Nano-Structural Control of Metallic Materials with
Supercritical Fluid Technology (M. Sone and CHANG,
Tso-Fu Mark)

In recent years, the interest in the preparation and application
of nanometer size materials is increasing, and they can exhibit
properties of great industrial interest, for example Micro Electro
Mechanical System (MEMS) and micro machine. In preparation
of nanometer size material, an interface tension has a large effect
for controlling the shape. Thus supercritical fluid, which is an
intermediate state of gas and liquid, without interface tension, has
attracted attention (Fig.1). Therefore, an innovative electroplating
technology “Supercritical Nanoplating”, which is a hybrid of
supercritical fluid and electroplating technology, has been
proposed (Fig.2). In this technology, electroplating reactions are
carried out in emulsion of supercritical carbon dioxide (CO2) and
electroplating solution with surfactants (Fig.3). The plated film by
this method did not have any pinholes, which come from
hydrogen babbles produced by the electrolysis of water (Fig.4).
Moreover, we have applied SNP into integrated circuit
technology. Fig.5 shows cross-section a TEM micrograph of
wired Cu into hole TEG by SNP. This figure demonstrated that
SNP can wire Cu into ¢60nm hole with aspect ratio of 2.0, and

the wired Cu formed single crystal without void.

2) Development of Metal Wiring Method on Fine Polymeric
Structure for MEMS (M. Sone and C. CHANG, Tso-Fu
Mark)

Polymer-MEMS is a great candidate for realization of
bio-MEMS. In the MEMS with fine structure, a fine mechanical
system is designed on the polymeric materials. In this laboratory,
the fine polymeric resist structure was fabricated by
photolithography and we have utilized the fine patterned structure
for fine mold. We have proposed and developed a new wiring
method that the electroplating method including SNP is applied

into the fine resist patterning technique.
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