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Deep Electron States Generation in III- V
Nitr ide HeterojunctionsDue to High DC Current Stressing

LulL wu?® Zhang Yanhua®, GeW eikun’,
W. Y. Ho®, Charles Surya’, K. Y. Tong*
(a L aboratory o Semiconductor M aterial Sciences, Institute of
Semiconductors, The ChineseA cadany o Sciences, Beijing 100083)

(b Departmentd Physics, TheH ong Kong U niversity d Science and T echnology, H ong K ong)
(c Departmentd Electronic Engineering, TheH ong K ong PolytechnicU niversity, H ong K ong)

Abstract Deep levels generation in III-V nitride based heterojunctions as a result of high
current stressing is studied by Deep L evel T ransient Fourier Spectroscopy (DL TFS) tech-
nigue TheDL TFS experments are conducted from 77 to 500K. The devices are stressed
using DC currents betw een 100nA and 200mA. Significant degradation in the |-V charac-
teristics and the electrolum inescence are observed Our studies show that prior to theDC
stressing a deep level, El, isdetected at 1 1eV below Ecw ith a concentration of 2 7x 10"
an” *and a capture cross section of 5% 10 “an? Subsequent to high DC current stressing

at 200mA , the concentration of El is seen to increase to 4 21x 10%am” ®

The increase in
the concentration of the deep level is believed to play a role in the degradation in the 1V

and electrolum inescence characteristics
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