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Covalent functionalization of silicon surfaces, through formation of C-Si bonds, is
emerging as an important area in the development of new semiconductor hybrid materials for use
in microelectronics, photovoltaics, and sensing applications.'? The objective of this research is
the preparation of diruthenium functionalized Si surfaces and the subsequent tailoring of

interface properties for use in photovoltaic cells and microelectronic devices.

The Si surface can be chemically passivated with hydrides to prevent substrate oxidation
and as a starting point for further chemical modification. Subsequent surface modifications can
be made on the H-passivated Si surface through reactions with terminal olefins and diruthenium
molecules. This research has focused on the synthesis of these molecules and the subsequent
functionalization of Si(111) and porous Si(100) surfaces through photochemical and wet

chemical techniques.

Successful deposition of 1-decene, 10-undecylenic acid, and Ru,(D(3,5-Cl,Ph)F)s(p-
CCH2CH2CH,;CH=CH2)CI moieties on Si(111) and Ruy(DmAniF);(u-O,CH(CH;)sCH=CH,)Cl
on porous Si(100) was achieved through microwave and thermal heating methods. These
diruthenium functionalized surfaces will be used to study the charge transfer at the molecular
semiconductor junction and also the capacity of molecular spin to modulate the current of

semiconductor channels.
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