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Abstract
Deep level transient spectroscopy measurements have been performed on AlGaN/GaN/Si
HEMTs grown by molecular beam epitaxy. The DLTS spectra exhibit a dominant peak
associated with a majority carrier trap having an activation energy of 0.54eV. Electron
dynamics through a trapping center are strongly affected by electric fields. The characteristics
of field-assisted emissions therefore provide further information on the physical nature of the
centers. In the present work, we report a study of the electric field effects on the rate of
electron emission from a trapping trap in AlGaN barrier. As has been found, the apparent
activation energy of this electron trap decreases as the electric field increases. Such a behavior
is consistent with Poole-Frenkel model. This means that the relevant trap is an ionized donorlike defect with a long-range Coulomb potential.
Keywords: DLTS measurements, AlGaN/GaN/Si HEMTs, field-assisted emissions, trapping center, PooleFrenkel effect.
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II. Experimental
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Figure 1: DLTS spectrum of an AlGaN/GaN/Si HEMT
obtained for an emission rate en = 426 s-1, a reverse bias V0 = 3V, a pulse amplitude ∆V = 3V and a filling time tp = 0.5 ms.
In the inset, is reported the Arrhenius plot for the observed
electron trap.

0.5 μm thick GaN/AlN sequence and a 30
nm thick undoped AlGaN layer grown on 2
μm GaN buffer and is capped by 1 nm
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III. RESULTS AND DISCUSSION
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Figure 2 : Variation of the ionization energy Ei
of the electron trap versus the electric field F.

as expected by Poole-Frenkel model. Thus,
the slope of the plot Ei versus F1/2 is of
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Figure 3: The change ∆Ei in the ionization energy
Ei as a function of the square root of the electric
field.
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traps in semiconductors,” Journal of Applied
Physics, 45, 3023-3032 (1974).

the drain side. The major problem to solve
is how operate in the growth process in

[6] O.Mitrofanov and M.Manfra,”PooleFrenkel electron emission from the traps in
AlGaN/GaN transistors,” Journal of Applied
Physics Letters, 95, 6414-6419 (2004).

order to extenuate the unsuitable effects of
this deep trap.
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