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Fabrication of Ultra Fast Recovery Diodes using Proton Irradiation Technigue
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Abstract

Proton irradiation technology was used for the improvement of power diode switching characteristics.
Proton irradiation was carried out at the energies of 2.32 MeV, 255 MeV, 297 MeV so that the
projection range of irradiated proton would be at the metallurgical junction, depletion region and neutral
region of pn diode, respectively. Dose conditions were varied into three conditions of 1x10" cm % 1x10"
em™, 1x10® cm? at each condition of energies. Characterization of the device was performed by
I-V(current-voltage), C-V(capacitance-voltage) and trr(reverse recovery time) measurement. At the
optimum condition of irradiation, the reverse recovery time of device has been reduced about 1/5

compared to that of original un-irradiated device.
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Fig. 1. Cross section of diode.
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Table 1. Conditions of proton irradiation energy.

2 %] 7o) (ym) oA (MeV)
Ag9 e 60.2 2.32
2ol 703 255
2 od o] 906 297

— g4dex
E foem Fefomiitaty EILI S
g "
:
} it
A

DOepth (1)
ag 2 24 4% 4 443 5 #¥.

Fig. 2. Crystal defects and proton concentration
profile.
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Fig. 3. Current-voltage characteristics with pro
ton irradiation dose variation.
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