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HMLODOT A Ry o TERICEE R TERL TS BRIER LT Y U A (B-Gax03) IZ2OWT, L o T b ER
BbicmT T~T B A RERFT O E 72D f-Gar0s RIEMICHFH L, £ OMEKE RS- Co~7 0 B4 R imi%s
WCETOMMEESD Z & OFBEEMHICONTEHRR, KIFFEOH L BEREZHLNCLTWD,
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TR TEE L TR T OO E VA L —FHEfE (PLD) ERAITHLZ LA LNICIL TN D, B
FRHAZEBFIE L THWDHENRD PLD BT, ERRRERFOETT G BT 2 BR sl B O AR oLl e 1
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555 5 [MgO (100) Fati E~DMEEM: Gar0s RN R & BRG] TIE. f-Gax0s IR A EE OB RS
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A wide-gap semiconductor $-Ga203 has attracted increasing attention for power electronics applications. Development
of f-Ga203 based solid solutions is a key to realizing practical devices having high carrier mobility. In this dissertation,
epitaxial growth and characterizations of f-Ga;0s3 based solid-solution films are described with particular focus on
pulsed-laser deposition (PLD) method and the heterojunction properties.

Following the general introduction in Chapter 1, preparation of f-(AliGai-x)203 films using a pulsed-laser deposition
(PLD) system with oxygen radical is described in Chapter 2. This oxygen-radical assisted PLD is revealed to be useful for
realizing stable growth rate at high temperatures and regulating cation composition.

Chapter 3 describes heteroepitaxy method and the band alignment of f-(Al:Gai—~)203/-Ga20;. Repeating alternating
ablation of a-Al2O3 and $-Ga203 single crystals and the use of (100) plane are found to effective for eliminating the
formation of protrusions on f-(AliGai-x)203 surface, which are often observed when continuously ablating single
polycrystals. The band alignment is determined to be type-1 with using electron spectroscopies, where the conduction-band
offset is 4 times greater than that of the valence-band offset.

In Chapter 4, epitaxial growth and the bandgap of complete solid-solution f-(AliGai—~)203 films are investigated.
Oxygen-plasma treatment to $-Ga203 substrate surface is found to be effective for realizing a layer-by-layer growth of
S-Ga203 and complete solid-solution S-(Al:Gai—~+)203 films. Moreover, the bandgap of f-(Al:Gai-+)203 is determined to be
Eg=4.51-691 (x =0-1).

Chapter 5 describes epitaxial structure and electronic properties of f-Ga20; films grown on MgO (100). MgO (100)
substrate enables to grow -Ga203 films having both of crystallinity and conductivity higher than those grown on a-Al2O3
(0001).

In Chapter 6, epitaxial growth of f-(AliGai+Scy)203 films is investigated. Alloying Sc203 to f-Gax03 is found to
increase the bandgap with expanding its lattice. Ternary f-(Al:Gai——Scy)203 system is found to be an ideal barrier with
perfect lattice mismatch and large bandgap offset to f-Ga20s.

It is concluded that high-quality f-Ga203 solid-solution films can be obtained by using a PLD system and a number of
methods revealed in this dissertation. The present study provides fundamental knowledges of f-Ga203 based solid-solution
being useful for further development of semiconductor power devices.

fE% B, 32000 L B30 300 §EA LT ORMT 52, b L<IEIIC 800 #Fa LR LTS ZSWV s,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).

HE  ASCE R, TR —FURTR (T2R) I TA U F— Ry MARSNET O T, AR A RE7efiH O NATIERL TZE 0,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




