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Surface Photo \Voltage (SPV) Spectroscopy and optical transmission have been used to characterise INAIN/AIN/GaN HEMT structures, which have got a great potential for
optoelectronic device applications. The different contributions to SPV spectra from all the layers present within the structure are analyzed. Below the GaN band gap SPV analysis has
been performed, and the observed peaks related to red, blue, yellow and green defect states in GaN. A shift in GaN band gap value has been observed for the heterostructures by SPV,
while a similar shift was not detected by spectral transmission measurements. This shift has been related to the very high carrier density at AIN/GaN interface due to the two
dimensional electron gas (2DEG) present at the interface. The shift was fitted by taking into account the Moss Burstein effect and band gap renormalization.
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- —— 0.5 nm AIN = 0.5 nm »In more detail shift in GaN bandgap could be attributed to Moss-Burstein effect (BM), renormalization (RN) effect
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AERy has been used as fitting parameter and values are in good agreement with ref. 3

» In equation (2), effective mass of 2DEG carriers is calculated from following derived equation:
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» Finally, AE; was plotted as a function of n, in fig. 4 and fitted by the following derived equation:
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> Red, Yellow, Green defect

related transitions in GaN ' e e ' ' Where, V, has been taken in to account for strain induced band gap, h is reduced Planck’s constant, E* has been taken in
compared with ref. 1 GaN substrate to account the effects of non-parabolic band structure on m*
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»Hall Effect measurements was SPV and not detected in transmission |
performed to measure carrier spectra Fig. 4

concentration *Detailed information can be obtained from [4]
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¢t related transitions have been observed in GaN layer.
d gap shift has been measured in GaN layer, this shift increases as a functio
rier concentration, related to the 2DEG density.
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