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Abstract

High-quality interface between an insulator and ZnO as a wide-band-gap semiconductor should
realize devices based on field-effect carrier modulation or superlattices. We demonstrate
heteroepitaxy of LiGaO, on ZnO films giving atomically sharp interface and fairly good
exciton-related optical properties in the ZnO underlayer. In addition, we demonstrate an operation

of a field effect transistor having single crystalline ZnO channel.
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Fig. 1
atomic arrangements for B-LiGaO, and
wurtzite ZnO.
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72 B 7o feim B b 3 72, — 5T, ZnO
D &5 T b BRI T 2 BB S ATV
LB TH D70, Mgt b DR
BEThHD, LEEN-oT, FiEEEZL
TEERNE D2 Zn0 L OGO R
ORI L) 2 i ~E, ZnO OB ~T
nfEEOMREE L THATHD Z &0
FFSivb, Figure 1 123 XL 912, LiGaO,
1L, ZnO O TV FREEIZIBWNT Zn A
% Li & Ga A HAIZ_I-MEEEFF D
SOOI TIEESD 1.5%E /IS, LR
ST, ZnO E~DO~T o X% v Lk
Fiz@LTnbd, LnL, 4% T LiGaO,
M2 Zn0 Flc~AT R X2 X2 v LRE
Lo 1T 72,
vl —YP—ZF NI LA L —
—HREEE TR ~T e G R L
7o E7°. ScAIMgO4 (0001)ZEM EiZ ZnO
(0001 )72 = &% o v LR S/, 2D
ZnO T 112 LiGaO, (001)7E 2 Hefg <1
72 BRESRIFIZIENGRE 600C, FEFENE
1x10” Torr Td 5, LiGaO, HED(002)7 7
v I B — 7 O¥AEMEIT 0.16 & SR TES E
ZEMRENT, [FEEIZa-ALOs (0001)FE4R
O 2R AT, Zn0 & LiGa0, & b
ICRE 7ok TR E R0, RE R
AT aEEOFRIT T E R o T,
(ZAERL L 7o ~T o HEIE O Wk 1
~ v ¥ V&R T, ScAIMgO, FEAK _EIZ ZnO
HENAae— L MEZRLTWD I &
NonD, —J7, LiGaO, #ilEIZ L7 213
FERICKEFESHZRL, U7 vy 27 ALTW
HZENDND, AFY U DOHIEND,

Figure 2



H PERH AR B AP FE S & 28 (2003)

055
4
0.64 r =
Sealbg 11221
063 -
L D44
A
5 082 #ﬁ‘;:ﬂ" =
& S o
0.6 el
oeal SEAMED,10T20) i
f ) ZrdW10T4) o124
0. 54= - =
(a) (b)
o osAL I [ | | 1 I
0z7 0IE 028 088 Q.48 050

O [riu]

Fig. 2 The reciprocal mapping around (a)
(204) and (b) (044) diffractions of LiGaO,
in a heterostructure of LiGaO, (250
nm)/ZnO (80 nm)/ScAIMgO, substrate. The
inset shows a cross-sectional transmission
electron microscope image of LiGaO,/ZnO
interface.
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Fig. 4 Photoluminescence spectrum at 5
K for LiGaO, (200 nm)/ZnO (20
nm)/ScAIMgO,  heterostructure.

shows transmittance spectra at 300 K for

Inset

LiGaO, single crystal, ZnO (50
nm)/ScAIMgO, substrate, and LiGaO,
(2000 nm)/ZnO (50 nm)/ScAIMgO,4
heterostructure.
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Fig. 4

metal-insulator-semiconductor field effect

Cross-sectional view of ZnO

transistor.
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