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Fig. 1. XRD w-20 scans of the (0002) InGaN of
samples A-C.
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B2 Ing.3Gaog7NHEf (a) A, (b) B, (c) C ) AFM & F
Fig. 2. AFM surface morphology images of Ing.3Gag.7N (a) A, (b) B, (c) C.
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Fig. 3. Variation of n-InGaN carrier concentration as

a function of growth temperature.
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Fig. 4. Forward I-V characteristics of Schottky barrier: (a) sample A; (b) sample B and C.

#1 TEMTFE BT Pt/Au/n-InGaN M55 2245
Table 1. Summary of characteristics of Schottky contact on n-InGaN obtained using TE and TFE models.

\ o HAER T A 22 R eV W5 BH qBo/eV
Tl WIWFUSE Jem—3
TE TFE TE TFE TFE
A 8.7 x 1016 1.1(£0.003)  1.1(£0.003) 1.04(£0.003)  1.15(40.03) —
B 5.7 x 1018 >1 >1 0.304(£0.003)  0.73(0.03) 0.028(0.03)
C 1.9 x 1019 >1 >1 0.29(+0.003)  0.7(£0.03) 0.026(+0.03)
Jang % [13] 7.0 x 1017 2.9(£0.002)  2.31(40.006) 0.62(£0.005)  1.39(=£0.006) 0.058(=£0.001)
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Fig. 5. Reverse I-V characteristics of Pt/Au/InGaN
Schottky contacts.
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Abstract

The Pt/Au Schottky contacts to InGaN samples with different background carrier concentrations are fabricated.
The crystal qualities of InGaN samples are characterized by X-ray diffraction (XRD) and atomic force microscope (AFM),
and the correlation between threading dislocation density of InGaN and growth temperature is further clarified. The full
width at half maximum (FWHM) values of the InGaN (0002) XRD rocking curves show that the density of threading
dislocations in InGaN, which can seriously deteriorate InGaN crystal quality and surface morphology, decreases rapidly
with increasing growth temperature. The Hall measurements show that the background carrier concentration of InGaN
increases by two orders of magnitude as growth temperature decreases from 750 to 700 °C, which is due to a reduced
ammonia decomposition efficiency leading to the presence of high-density donor-type nitrogen vacancy (Vi) defects
at lower temperature. Therefore, combining the studies of XRD, AFM and Hall, it can be concluded that the higher
growth temperature is favorable for realizing the InGaN film with low density of Vn defects and threading dislocations
for fabricating high-quality Schottky contacts, and then the barrier characteristics and current transport mechanism
of Pt/Au/n-InGaN Schottky contact are investigated by current-voltage measurements and theory analysis based on
the thermionic emission (TE) model and thermionic field emission (TFE) model. The results show that Schottky
characteristics for InGaN with different carrier concentrations manifest obvious differences. It is noted that the high
carrier concentration leads to the Schottky barrier height and the ideality factor obtained by TE model are quite different
from that by TFE model due to the presence of high density of Vn defects. This discrepancy suggests that the Vi defects
lead to the formation of the tunneling current and further reduced Schottky barrier height. Consequently, the presence
of tunneling current results in the increasing of total transport current, which means that the defects-assisted tunneling
transport and TE constitute the current transport mechanism in the Schottky. However, the fitted results obtained by TE
and TFE models are almost identical for the InGaN with lower carrier concentration, indicating that TE is the dominant
current transport mechanism. The above studies prove that the Pt/Au/n-InGaN Schottky contact fabricated using low
background carrier concentration shows better Schottky characteristics. Thus, the properly designed growth parameters

can effectively suppress defects-assisted tunneling transport, which is crucial to fabricating high-quality Schottky devices.

Keywords: InGaN, X-ray diffraction spectrum, Schottky barrier, thermionic emission
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