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Several recent studies have demonstrated Si ghdatirg
from nonaqueous systems such as ionic liddidRoom
temperature ionic liquids exhibit low volatility drcan be
treated to very low water impurity levels. The non-
aqueous nature of ionic liquids allows for a large
electrochemical window, often 4 or 5 V limited by
irreversible breakdown of anions and cations, atgwor
electrodeposition of elements such as Si and Li.

We have previously reported electrodeposition dr&@n
the ionic liquid trimethyl-n-hexylammonium
bis(trifluoromethylsulfonyl)imide (TMHATEFSI or
[Ne114[TFoN])% as well as the formation of Si nanodots
and nanopillarson a gold substrate by nanoimprinting
UV-curable resin (TR-21, Toyo Gosei Co) with a dmar
mold®. Currently, crystalline and high-purity deposits o
silicon from ionic liquid have not been demonstdate
our lab or reported in the literature.

Electrochemical quartz microbalance (EQCM) impe@anc
analysis allows forn situ estimation of mass-charge ratio
(m/z) and instantaneous measurement of solution
viscosity in an electrochemical process. We haeenty
observed impure silicon electrodeposition with an
apparent Si m/z suggestive of a 4-electron reduotib
silicon®”. This result is achieved by considering the mass
of impurities observed with XPS/EDX, including
significant ionic liquid in the deposits and palrtia
oxidation to SiQ or Si(OH).

It has been suggested by others that moleculariteyef
ionic liquids and adsorption on the deposition fien
surface have a significant influence on the chemist
electrodeposition in such electrolyteyVe are presently
engaged in examining the impact on Si deposition of
temperature, concentration of diluents, and eleetro
potential in TMHATFSI. To complement these studies,
we are attempting to study the changes in ionigidig-
electrode interface structure by x-ray reflection
measurements at the Stanford Synchrotron Radiation
Lightsource.

This presentation will discuss the progress of studies
of the Si electrodeposition mechanism in light afr o
results at SSRL and the corresponding in-situ ansite
Si deposition measurements at Waseda University.
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