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Abstract

In this thesis we have studied the various transport mechanisms which
are involved in metal/ Si( porous and regular) Schottky diodes in forward
and reverse bias( FB & RB), also in dark and illumination conditions. The
experimental data shows in n- type regular RB the I-V characteristic has a
standard behavior, while it is not the case in n and p-type porous
substrates. This has been formulated using thermionic emission( TE) with
an idealy factor bigger than /00 These figures have been related to the
high surface density at the metal/ porous Si interface. Our analysis of the
FB data shows the Schottky barrier height(4,) in metal/ porous Si( n) is

about 0 eV and for metal/ porous Si( p), depending on the kind of the
metal, it is a value between 0.2-0.8 eV. Due to the fact that for Schottky
diode infrared detectors a smaller barrier height is more preferable and
efficient, and with PtSi as the metal contact, we have the least height
(02eV), it is the best choice for this purpose.

A comparison of I-V characteristics of PtSi/ Si( p- type) for regular and
porous conditions under illumination shows when the substrate is porous
the I- axis scale changes from ud to mA. Also their responsivity in porous
samples increase by about one order of magnitude between [ JS5-#um.
Beyond this wavelength range some interesting phenamena happens. (/)
below /. Sum responsivity increases sharply, so that at 0.87um it reaches a
value about 7 orders of magnitude bigger than a regular substrate, (2)
responsivity extends even more the cut- off wavelength(.) in regular
samples. We expect the former effect is due to the surface roughness, as
well as more absorption in PtSi layer because of Si porosity;, and the later
effect is due to the hole tunneling through the Schottky barrier.
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