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Fabrication of Ultra Fast Recovery Diodes using Proton Irradiation Technique
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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_z, 1x10"
cm72, 1x10" cm? at each condition of energies. Characterization of the device was performed by
[-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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Table 1. Conditions of proton irradiation energy.

A Zol (um) A (MeV)
A9 60.2 2.32
T899 70.3 2.55
F499 90.6 297
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Fig. 2. Crystal defects and proton concentration
profile.
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no irradiation - 670 V
255 MeV 1x10" em™ 640 V
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