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Selective Oxidation of Single Crystalline AlAs layer on GaAs
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Abstract

A 1 m thick n-type GaAs layer with Si doping density of 1x10/cm® and a 500A thick undoped
single crystalline AlAs layer were subsequently grown by molecular beam epitaxy on the n+ GaAs
substrate. The AlAs/GaAs layer was oxidized in N2 bubbled H20 vapor(95°C) ambient at 400°C for 2
and 3 hours. From the result of XPS analysis, small amounts of Asz0s, AlAs, and elemental As were
found in the samples oxidized up to 2 hours. After 3 hours oxidation, however, various oxides related
to As were dissolved and As atoms were diffused out toward the oxide surface. The as-grown
AlAs/GaAs layer was selectively converted to AlOy/GaAs at the oxidation temperature 400C for 3
hours. The oxidation temperature and time is very critical to stop the oxidation at the AlAs/GaAs

interface and to form a defect-free surface layer.
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Fig. 1. Structure of grown AlAs layer on GaAs(a),
and oxidized sample after oxidation(b).
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Fig. 2. XPS spectrum on the AlAs surface(a) and

(b) depth-profile of AlAs/GaAs epi
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Fig. 3. XPS spectrum on the AlAs surface(a) and
(b} depth-profile of AlAs/GaAs epi layer
oxidized at 400TC for 3hrs.
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Fig. 4. XPS spectrum of As(3d) in Fig 2.
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Fig. 5. XPS spectrum of As(3d) in Fig 3.

a9 6 a9 29 O(ls) NS vehd Aolnh,

agols 8oz GaAs epidd AWRRIME A
39 Fert 3 FeolAw Agga Fue F3
A 5313V AEZ ALOs 2%E 32 e O(ls) ¥
A7t 2489, 5332V FTAM AlOH: BEE &
AR dee ¢ F Ao Y odE AlOH):
AL AL} 417C FRAME S BAHWSY]
g2 FHLEA 40CAME S 8 RS 8
o2 ARdAgHs} 2 B e 7HAE A0t H71
497 o714 Al-Ase A#E F= Aol HOY £
d= LASRE OH7I7L At 7ldfnks RE ¢
% glon 2 9o As 4880 oy ALOs BH
9 O(1s)9 ZgeuA Kol7} 02V olioleg 74
3717} golgA Eatk

| (a) interface OlALOy) ]
AlOH),
"y ]
[ Oxidation :
00T, s
=
S | w B
&I
-
o)
-
i b
w
By g
ﬁ.l: ,———ﬂw.—f"/
z
(c) Near Surface
i
]
i
[}
!
7
/4
4
Ry
e = ol W A
540 8 538 M 2 L) 528 S26
Binding Energy(eV)

23 6. 2¥ 29 O(s)9] XPS 2¥9EH,
Fig. 6. XPS spectrum of O(ls) in Fig 2.
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Fig 7. XPS spectrum of O(Is) in Fig 3.
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Fig. 8 XPS spectrum of Al(Zp) in Fig 2.
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Fig. 9. XPS spectrum of Al(2p) in Fig 3.
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