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Abstract: Nickel oxide is a nonstoichiometric transparent conductive oxide with p-type conductivity, a wide-band energy gap

of 3.4~4.0 eV, and excellent chemical stability, making it a very important candidate as a material for bipolar devices.

P-type conductivity in Transparent Conductive Oxides (TCO) is controlled by the oxygen vacancy concentration. During the

TCO film deposition process, additional oxygen diffusing into the NiO structure causes the formation of Ni 3p ions and Ni

vacancies. This eventually affects the hole concentration of the p-type oxide thin film. In this work, the surface morphology and

the electrical characteristics were confirmed in accordance with the annealing atmosphere of the nickel oxide thin film.
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Fig. 1. X-ray diffraction (XRD) patterns of NiO thin films in different
annealing treatments (As-deposit/O2-annealed/Nz-annealed).
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Fig. 2. XPS analysis of the Ols orbital binding energies and area of
NiO films with (a) As-deposit, (b) N2-annealed, and (c) Oz-annealed.
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Fig. 3. Schematic diagram of a p-NiO/n-SiC heterojunction diode.
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Fig. 4. NiO/4H-SiC heterojunction diodes forward current-voltage-(a)
specific on resistance Ron,sp characteristics and (b) ideality factor with
As-deposit, Oz-annealed and Nz-annealed samples.
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Table 1. Electrical characteristics of the p-NiO/n-SiC heterojunction
diode (As-deposit, and after annealing at nitrogen and oxygen
atmosphere).
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