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Influence of Oxygen Annealing on Temperature Dependent Electrical
Characteristics of Ga;03/4H-SiC Heterojunction Diodes
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ABSTRACT

We analyzed the influence of post-annealing on Ga>0s/n-type 4H-SiC heterojunction diode. Gallium oxide (Ga203)

thin films were deposited by radio frequency (RF) sputtering. Post-deposition annealing at 950 C in an Oxygen

atmosphere was performed. The material properties of Ga0s3 and the electrical properties of the diodes were
investigated. Atomic Force Microscopy (AFM), X-Ray Diffraction and Scanning Electron Microscope (SEM) images
show a significant increase in the roughness and crystallinity of the Oz2-annealed films. After Oxygen annealing X-ray

Photoelectron Spectroscopy (XPS) shows that the atomic ratio of oxygen increases which is related to a decrease in

oxygen vacancy within the Ga20; film. The Oz-annealed diodes exhibited higher on-current and lower leakage

current. Moreover, the ideality factor, barrier height, and thermal activation energy were derived from the current-

voltage curve by increasing the temperature from 298 — 434K.

Key Words : Gallium oxide, Silicon carbide, Oxygen annealing, Hetero junction diode
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Fig. 1. Structure of Ga203/4H-SiC heterojunction diode.
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Fig. 2. AFM surface images of Ga2Os thin film (a) As-
grown (b) Oz-annealed.
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3.1.2 X-Ray Diffraction (XRD)

Fig. 32 XRDE ©]43t0] ARAES 7|04 SHA 7}
GaOVAH-SIC diodes®] AAsH2] EAo| niA&s &S 2
A5t Axjolck

Ak TAAEE AP hjel TS AJYSHA|
OFo 2z} W 2801 %] of| A 4H-SIC (0004)2] 7]hol] tht
737} 78l ek Qltk sARE SHEA R E A o
2 AZoAE GaOsoll G T35 FET o= glol
Ak Aba TAA G HaPst Ao A GaO3e] s}
£ T3(210), (41007} (603)7} F3H A YErETh o=

RF 2HE Qo2 248 GaOs Uoke SH WS
B o ulgAe) A H1 YA, Ak FUR

212 Foli 238k & A0 Belrk[s)
FAHelo] T2 A7)0 WS Schemer A<
4 (g olgste] 73ict [}

p

_ K2
- Bcos6 (1)

D AA=17], = Full Width at Half Maximum (FWHM), 6=

A ztoltt 3= GaOsoll ot (410)T L2 AAE
aj79leh. At A4 271 Table 19] LreRy AT 2%
23 Ak FEAEE S 2 AREe &
AT
4H-SiC ——Asgrown
| (0004) ——0O, annealed
? Ga303
Ga; 0,
& [ G205 Z
<1 210 (603)
£
W
=
]
= L
=
20 60

30 40 50
26 (degrees)

Fig. 3. XRD patterns obtained at As-grown and O2-annealed
Ga203/4H-SiC diodes.

Table 1. XRD patterns obtained at As-grown and Oz-annealed
Gax03/4H-SiC diodes

20 FWHM o
Sample €] [rad] Grain size [nm]
As-grown 33.21 2.233 3.88
Or-annealed 34.43 0.751 11.57
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3.1.3 Scanning electron microscope (SEM)
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Fig. 4. SEM images of Ga20s thin film (a) As-grown (b) O2-
annealed.

3.1.4 X-ray Photoelectron Spectroscopy (XPS)
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Fig. 6. Current-Voltage characteristics of Gax03/4H-SiC
diodes in the temperature range 298-448K for As-
grown (a), Oz-annealed (b).
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