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Development of semiconductor devices with high-radiation hardness
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Abstract

Owing to their low dark current, high transparency, high thermal conductivity, and potential radiation hardness, there is
a special interest in silicon carbide (SiC) devices for radiation monitoring in radiation harsh environments and with
elevated temperatures and, especially, for the plasma diagnostic systems in future nuclear fusion reactors. In this work,
four-quadrant p-n junction diodes produced on epitaxial 4H-SiC substrates are studied. The impact of electron, neutron,
and proton irradiations up to fluences of 1 x 10'® e/cm? on the electrical characteristics is studied by means of current—

voltage (I-V) and capacitance—voltage (C—V) techniques.
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Figure 1. Diode current-voltage characteristics

measured for epitaxial SiC diodes at different

irradiation fluences.
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Figure 2. Reverse current measured for bulk Si and

10 um-thick Si and for epitaxial SiC diodes at different
electron, neutron and proton irradiation fluences
(measured at 5 V for both, bulk Si and 10 um-thick Si
devices, and at 25 V for epitaxial SiC diodes).
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Figure 3. Capacitance-voltage characteristics

measured at 10 kHz for zepitaxial SiC diodes at
different electron irradiation fluences.
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Figure 4. Extracted effective doping concentration

(Nuop_eff) (at 5 um depth) for epitaxial SiC diodes at
different (a) electron, (b) neutron and (c) proton
irradiation fluences.
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