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Abstract

In this research, we explored the influence of post-annealing atmospheres on the electrical properties of
Ga;03/SiC heterojunction diodes. We fabricated Ga,Os/SiC heterojunction diodes by RF sputtering and after the
fabrication the post-annealing in various gas atmospheres was performed. We measured the changes in deep-level
defects using Deep Level Transient Spectroscopy (DLTS) and we conducted an electrical characteristic of J-V
measurement and Hall measurement to analyzed the effects of annealing atmosphere on Ga,O3/SiC heterojunction
diode. In the N; annealed devices, the highest on-state current was measured as 3.06 X 107 A/cm”™2, and an

3

increase in carrier concentration of 3.8 x 10 cm™ was observed. This confirms that the variations in deep level

defects due to the post-annealing atmosphere can influence the electrical properties.
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Fig. 1. Cross—sectional view of GayOs/4H-SiC
heterojunction diode devices: (a) As-deposited,
(b) N2 condition, (c) Oz condition post-annealing.
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Fig. 2. DLTS spectra of Gay0s/SiC heterojunction diodes
for As—deposited (As), N, annealed (Ny), and O
annealed (O,) from 80 to 700 K.
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Fig. 3. Arrhenius plots of extracted DLTS spectra for
Gay03/SiC heterojunction (a) As—deposited, (b)
N, condition, (c) O, condition post-annealing.
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Table 1. Summarize of derived parameters of deep level

defects.
e 1. E&E 742 =9 A%t m2tijy 9

Label Bt ot Nt Possible
(eV) (cm™® (cm™) attribution
-18 15 Fega, Cog, in UID
AL | 0519 | 2.1x10 45x10 substrate[6]
NI | 1213 | 77x107 | 4.4x10" | Vo In Si doped HVPE
’ : : layer[6]
E3 in Ge doped PAMBE
N2 | 0981 | 46x107 | 2.2x10% | and Si doped HVPE
layer[6]
N3 1087 | 13x107 | 9.2x10" E3 in Sn doped MOCVD
: ) ’ layerl[6]
Ol | 1.045 | 2.5x10™ | 2.5x10" Fega, Cogal6]
10 15 |Correlated with Ti or Fe
02 | 0.929 | 48x10 1.7x10 in UID substrate[6]
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Fig. 4. J-V characteristics of Gay03/SiC heterojunction
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heterojunction devices.
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