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Fig. 1. (a) Schematic cross-section diagram of the fabricated
Ni/Au/n-GaN Schottky diode; (b) top view image of the

devices.
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Fig. 2. Dopant concentration as a function of junction
depth of the fabricated Ni/Au/n-GaN Schottky diode. The
inset shows a plot of 1/C? wvs. V.
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Fig. 3. Three basic transport processes under forward bias:
1 is thermionic emission, 2 is thermal field emission, 3 is
field emission. The solid dots represent electrons in GaN,

and the solid ponts are free electron in GaN.
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Fig. 4. Forward bias I-V characteristics of Ni/Au/n-GaN
Schottky diode measured at different temperatures. The red
solid line is the fitting line based on TE model at 300 K.
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Fig. 5. Relationship between Schottky barrier height and

temperature.
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Table 1. Values of different parameters at various

forward currents.

I/nA A/10%  B/10° 71/ms  Ar/107 r
1 4.36 4.96 50 2.18 1.09
10 8.09 7.79 45 3.64 1.13
100 8.25 7.20 40 3.30 1.10

1000 11.00 6.79 30 3.30 1.10

10000 6.12 1.10

100000 8.20 1.12
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Abstract

In this work, we first measure the forward temperature-dependent current-voltage (7-I- V) characteristics of
the GaN-based Schottky diodes grown on the bulk GaN substrates, and then study the transport mechanisms of
the forward current and the low-frequency current noise behaviors under various injection levels. The results are
obtained below. 1) In a forward high-bias region the thermionic emission current dominates, and the extracted
barrier height is about 1.25 eV at T = 300 K, which is close to the value measured by capacitance-voltage
sweeping. 2) In a forward low-bias region (V < 0.8 V) the current is governed by the trap assist tunneling
process, having an ideality factor much larger than 1, and the derived barrier height is about 0.92 eV at T =
300 K, which indicates that the conductive dislocation should be mainly responsible for the excessive leakage
current, having a reduced barrier around the core of dislocations. 3) The Lorentzian noise appears only at very
small current (I < 1 pA) and low frequency (f < 10 Hz), whose typical time constant is extracted to be about
30 ms, depending on the multiple capture and release process of electrons via defects. 4) At a higher frequency
and current, the low-frequency 1/f noise becomes important and the corresponding coefficient is determined to
be about 1.1, where the transport is affected by the random fluctuation of the Schottky barrier height.
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