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ABSTRACT

The purpose of fhis#r;search is to design and fabricate a diffused
p-n junction semiconductef dééeétor for alpha radiation by paint-on diffusion
technique. The starting wafer is p-type silicon with orientation of<111),
resistivity of 147 and 7500 chm-em.and with thickness of 280 and 240
microns respectively. Paint-ow diffusion technique is used. The diffusion

source is the mixture of phosphorus pentoxide (P 05) and ethylene glycol

2

(C2H602) with mixture ratio of 2 ml to 10 ml by volume respectively. The

diffusion was performed at temperature of 800°C for one hour.

The fabricated semiconductor detectors are tested for physical,
electrical and radiation properties. The tested results for detector No.1l
(bulk resistivity of 147 ohm-cm.) and detector No.2 (bulk resistivity of
7500 ohm-cm) show junction depth of 0.32 and 0.8 microns, breakdown voltage
of 108 and 135 volts and reverse current density of 280 and 46 A/Cm2 at
reverse bias voltage of 20 volts,respectively. Americium (Am-241) and
Radium (Ra-226) alpha radiation sourcesare used to test the radiation

detection characteristics of the detectors. The detector No.l and No.?2



can detect major peaks of the Radium spectrum (4-8 MeV); the measured
energy resolution in Full Width at Half Maximum (FWHM) are 145 and 226 ReV
(determined at 5,476 MeV of Am-241); and the tested reverse bias voltage

are 20 and 70 volts, respectively.
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