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LiGaO, Layers Fabricated by Vapor Transport Equilibration
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Abstract: To get a small lattice mismatch substrate for GaN, highly [001] oriented LiGa0O, layers were successfully
fabricated on (100) #Ga,0O; single crystal substrates by vapor transport equilibration (VTE). X-ray diffractions
indicated that the as-fabricated layers by VTE were single-phase. As revealed by scanning electron microscopy
(SEM) , the morphologies of the layers were influenced by the VTE temperature. It was found that the grain size of
the layers enlarged with the increasing of the VTE temperature. X-ray diffraction results showed that the layers
changed from polycrystalline to single crystalline with the increase of VTE temperature. After annealing processing,
color center was introduced into LiGaQ. layers as the absorption spectrum showed, kind of the color centers is
determined by the annealing temperature. It was shown that (001) LiGaO, // (100) 8-Ga,0; composite substrate for
GaN-based epitaxial film could be fabricated by VTE technique at the temperature lower than the melting point of
LiGaOZ .
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Fig.1 Scanning electron microscope images of §— Ga;O; cleavage surfaces before (a) and after vapor transport equilibration

treatment at (b) 800 ‘C,48 h; (c¢) 900 C,48 h; (d) 1050 C,72 h; (e) 1100 'C,72 h
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Fig.2 Scanning electron microscope image for cross section 1 T & %,
of the sample after vapor transport equilibration 0 ] *
treatment at 1100 'C,72 h 300 4 ?S _ 800 ‘C/72 h
Bl 4(a) & 25T 1100 'C/72 h S AL TR 1 8
150 4 o
ARALHEE BT 4% B 0 LiGaO, WML 1o 542 i 2% , 2 ) )
45 FWHM 2 0. 13507, 55 58 A4 2 i 42 57 11 2 Fry 0x . " : - — 5
AN %R 2R B R Y B AR AR AT AR A0 LiGaO, HUR B 260 /(%)
AR (FWHM = 0. 0330 LILH 4(b) I, A £ 4 B3 % 800 C,48 h; 900 C,48 h; 1050 C,72h
FHEHEARLE Y BAESEBRTH#H—F L, LiGa0o, 1100 C,72 hibIBIE ) B-Ga, O B R HE 1 X 5
WIRM RS LiGaO, 5 pGa,O; ZIA] i #% K BT BT LA 5
W TBEXRR, Fig.3 X-ray diffraction patterns of the g-Ga,O; (100)
WTE 800 C/48 h K EH P ARLAEFE surfaces after vapor transport equilibration
2| O RE T BEAT B K AR T, 3B KR BE 4y 51 h 750 C F treatment at 800 C,48 h; 900 'C,48 h; 1050 C,

800 C,WE¥H 24 h, BAEHBHMBIALET 72 h; 1100 C,72 h



9 KRNE: SHEEEFEEARH & LiGaO, HE 1427

A, 3B KT FL B 6 W IR 7R B AL B REGR KR
BRI A RRERLLE, B AEER 750 CH
WEEWRO 6, MR KEER 800 T, W2 &

4
@

25
\:E
<
2, FWHM=0.135°
g !
g
=

14

O T Ll T

35.0 35.5 36.0 36.5 37.0

20 /(%)

a6, BAEMEMEREE AR TRE—B
mEJE . B EXSRE AT A A,

(b)

= W ok o
a2 oY

S R OO O

Intensity /(a.u.)

J

175 18.0 185
20 /(°)

B4 ()%t 1100 C,72 h S B FEBEARLE)E LiGaO, //B-Ga, O; Fl (b)LiGaO, PR B B IAR X HLZEM LK
Fig.4 X-ray diffraction rocking curve of (a) LiGaO, //3Ga,O; treated by vaport transport equilibrtation at 1100 'C,72 h
and (b) bulk LiGaO, single crystal
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Fig. 5 Absorption spectra of 800 C ,48 h vapor transport

equilibration treated samples before and after

annealing at 750 'C,24 h and 800 'C,24 h
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