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Abstract

Main goal of our research is to fabricate and characterize nanostructured thin layers for
studying it's electronic property. Fast development of nanotechnology gives possibility to
realize few nanometre pitch size of structures. Theoretical study and simulation shows that
electronic, thermoelectric and electron emission property changes apparently, when grating
pitch size is comparable to electron's de Broglie wavelength. Nano-grating imposes additional
boundary condition to electron wave function and some quantum states forbid, Electrons from
prohibited quantum states have to move up and occupy available state with higher energy.
Some electrons have to jump from valence band to conduction band, because quantum states
in valence band are prohibited and all upper states are occupied. So, electron concentration in
conduction band increases and we will get geometry induced doping or G-doping. G-doping
is similar to donor doping, but it does not require ionized impurities. That" s allows high carrier

mobility and temperature independent carrier concentration.

Nano-grating areas were fabricated using laser interference lithography with high coherent
375 nm laser beam. Nano-structured square islands (0,3x0,3 mm?) were shaped on thin device
layer of silicon on insulator (SOI) wafer. SOI wafer was chosen because this material is widely
available. Reactive ion etching was used to etch down structured areas. Four ohmic contact
field were formed using Ti\Ag material which was deposited on top of Si. I-V characteristics
of nanostructured arias using 4W and 2W methods shows 2-3 order magnitude reduction of
resistivity at room temperature (300K). Resistivity of Si plane layer was 10 Ohm c¢m and after
structuring it become 5x107%- 8x107* Ohm cm. This reduction agrees with G-doping theory.
Value 1072 Ohm cm corresponds to “impurity” concentration of 3x10'® ¢m™3 (Phosphorous

in Si). We also studied resistivity anisotropy with temperature range 0,2-1 to 300K.

Nano-grating fabrication does not require ultra-high technology and it can be used for solar

cells, photovoltaic devices also for high frequency electronic and power electronics.

Key Words: Doping, Nanostructures, Electrical Property, Silicon.
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Renewable capacity growth by country/region
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