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ABSTRACT

In this Thesis, the electrical properties of porous pilicon-diamond thin film
heterojunction of photodiode and solar cell was studied. In photodiode electrical
properties study, when intensity of light was increased the current was increased. And
the boron/carbon concentration ratio at 1000ppm made the highest current of
photodiode. Also this photodiode can be operated in high temperature (200°C). In solar
cell electrical properties study, the p-type diamond thickness at 2 Wm and the
boron/carbon concentration ratio at 1000 ppm can make the highest electrical
properties, so in this condition can made the cells efficiency 14.78% at 2.3 mm’ optically
active area more than the silicon and diamond thin film heterojunction of solar cell that

made the cells efficiency 13.8%. And this solar cell could operate at high temperature.
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Saturated electron velocity (cm/s) 2.7 X107 1 %10 1 %10’
Dielectric Constant (€) 3.7 11 12.5
Lattice constant () 3.567 5.431 5.653
Thermal conductivity (W/cm.K) 20 1.5 0.46
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PEAK POSITION

TYPE OF CARBON

DESCRIPTION

~1140 cm”’

small size (< 0.1 Um ) cubic

diamond

occasionally observed in
diamond films with very small

grain sizes ( <0.1 Um)

1315-1326 cm”’

Hexagonal diamond

broad band , observed in shock

wave produced diamond

1332 cm”’ Cubic diamond first order peak with FWHM of
1.9 cm’ for natural diamond

1345 cm’ Amorphous carbon broad band. It becomes a
shoulder of the 1550 cm™' band
when the material is
hydrogenated

1355 cm” Microcrystalline graphite observed in materials with small
grain sizes

1550 cm”* Amorphous or diamond-like ]| broad band

carbon

1580 cm”’ Graphite first order peak

2458 cm”’ Cubic diamond second order peak

2710 cm” Microcrystalline graphite second order peak

3240 cm” Graphite second order peak
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AE, = AE, - AE, (2.8)
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