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The thesis is divided into the following sections:

Chapter 2 elucidates the evaluation of the thermal stability of TiN used as Schott
ky electrodes on GaN. The results demonstrate that TiN possess barrier heights of 0.5
6 ¢V and good thermal stability at 850 C for 1 min. Then, several TiN films are de
posited using different N2/Ar reactive/inert sputtering gas ratios. The average Schoitky

barrier height is about 0.5 eV, and remains virtually constant with varying nitrogen
deposition content. The increase in the film resistivity after thermal treatment is attrib
uted to oxidation and/or nitridation. Films deposited with a medium nitrogen content s
how the best thermal stability.

Chapter 3 establishes the GaN Schottky barrier diodes (SBDs) with low turn-on v
oltage are developed for microwave rectification. The diodes with reactively-sputtered
TiN electrodes have a lower turn-on voltage compared with the diodes with Ni electro
de, while the on-resistance, the reverse leakage current and the reverse breakdown cha
racteristics are comparable to each other. Theoretically, the SBDs with TiN electrodes

can enhance the efficiency of a rectenna circuit at 2.45 GHz from 84% to 89%.

In Chapter 4, we evaluated the annealing temperature and time- dependent electrica

| properties of AlGaN/GaN HFETs utilizing TiN/W/Au as the gate electrode. With the
annealing temperature increasing from 750 to 900 °C for the annealing time of 1 mi
n, the sheet resistance of TiN/W/Au films increased gradually while that of the ohmic
contact was minimum (0.66 Q mm) at 800 “C. From the current-voltage characteristic
s of the Schottky diode and HFETs, it is demonstrated that annealing at 800 C show
ed the lowest on-resistance and highest maximum drain current. These results demonst
rated that the TiN/W/Au gate is suitable for application in the gate-first process.

[n Chapter 5, the influence of deposition conditions and post annealing upon the
device performance of the sputtering deposited TiN/AIO/AIGaN/GaN metal-oxide-semi
conductor heterostructure field-effect transistors is reported. The AIO deposited with a

medium O2/Ar ratio on GaN possessed the smallest interfacial state density and rever
se leakage current. The metal-oxide-semiconductor heterostructure field-effect transistor
s with a small hysteresis and a low leakage current were obtained by depositing AlO
with a medium O2/Ar ratio and post-annealing at 600°C for lmin.

The dissertation is concluded in Chapter 6.
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Synthesis and.application of titanium nitride for gallium nitride electron
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BWFRERUEAR S0 Z ) TR ERV, BFF 2 (TiN) OEFRET sy FF—F
e LTEEATY UL (GaN) BFF /A A~DISHA% BEIZ LT, .

F7. GaNira w FX—EBHEE LTHWOh AT, OEREMMESHE L, TOEEZ AV
FoGaNva v b —OBMEEMEEMUL, Tind s MIA—I v 7St BESh, &5
HRAEHETERENIE Y 2 v b3 — 2R U7, T a v b3 —[BEEE XI3490.5 eVE &
EMBEICLOTEANIC—EOEEThot, PMOBHELL (40 %£60 %) THERE L 2Bk
B DIEYE & MREMEE R Lz, Wi, TiN/W/Aug & — FERE L L TDALGaN/GaN~TF m HiiEE
RBRENF PR E (HFED) KB 32BRISEOT =— VRE L FEEEEEZFM UL, ~2
v h¥—F A Z— N EHFETOEFR-BET RN S, 800 THRIEDF B &K R FL 4 VBt
2@/, ERMTTY =—AT5 &, BIFRT/SA RERERLE, TINWAF—RE2HW, B
DESS— NEE T HA16aN/GaN HFETZRIEL . BRIFART A RN E LNz, S5, &
F— A BEREERORA 7 O HERAGNY g v M — YT F A A —F (SBD) RBRFELE
o TINEWOF A A — FiZik, NNBEBE IR L TEWY — 3 BE2 KL, V8RR, HH
MY —2 &5, WEEESEVICHEYT 32 L83 o7z, TINEBE AWV 2 T FEEET,
Ni& A A — FD52. 8%kt L. 56. 0hDE MR A ER L. EMET D ENHEETEL, &
#®ic, VFUVREQS— M) = EBREBRT D20, BISER Sy & THEL L TIN/AL
OB % IV 72A1GaN/GaN MOST HRETIZISW' T, FIERERHER b7 = — AT/ AERE~D
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