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GaN based MOSFETs were intensively investigated as a promising power
switching device. Yet, in view of commercialization, there are big concerns about the
reliability issues. The inhibition of traps at the interface or inside bulk dielectric present
as big challenge. A research of SiO/GaN MOS capacitors’ physical and electrical
properties can help to understand and further control the reliability of the devices.

Chapter 2 covers the experimental details, focusing firstly on dielectric
deposition method and post deposition annealing method of high pressure water vapor
. annealing (HPWVA). In the following, the interface states extraction methods, the space
charge controlled field emission (SCC-FE)} model, the reliability characterization
methods and mathematics of first order kinetics are introduced.

In chapter 3, capacitance-voltage (C—F) and reliability measurements were
carried out for evaluating the effect of HPWVA on the reliability of SiO»/GaN structures.
A multi-trapping analytical model applying first-order rate kinetics is employed to
analyze the dynamics of intrinsic and generated traps. FT-IR measurement is also
conducted, which supports that HPWVA can help to reduce the -OH contents and relax
the stretched Si—O bond. Finally, a reaction model of HPWVA is proposed.

Chapter 4 introduces the degradation phenomena of SiO2/GaN capacitors with
aging in air. The C-F and reliability measurements with different aging periods were
investigated. The SCC-FE model was employed to simulate measured current-voltage
(I=¥) curves. The simulations were carried out by assuming the sheet charge density and
electron injection barrier height as a function of applying voltage. A pdssible
degradation mechanism is proposed at the end of this chapter. |

Chapter 5 shows the summary of the presented results and directions for future
research. HPWVA can be a promising post deposition annealing method for improving
the reliability of GaN MOS device, however, several issues need also be considered for

the commercialization of GaN MOSFET technology.
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