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Abstract The air-exposure of GaAs showed the preferential oxidation of Ga and the occurrence of ele-
mental Ga and As due to the destruction of Ga-As bond. The preferential formation of Ga-0 bond in-
duced the increase of Ga/As ratio from the stoichiometry(1.00) and the ratio kept constant at 1.25 due to
the formation of elemental As. The wet-etched and/or S-passivated GaAs were exposed to air in order to
Investigate the variation of composition, the change of bonding constituents, and the effect of S-
passivation. Sulfur~passivated GaAs was revealed to be more effectively protected from the oxidation in
air atmosphere due to the existence of Ga-S and As-5 bonds than wet-etched GaAs. Especially, the
quantitative analysis of S-passivation layer was carried out at each stage of air-exposure to investigate
the oxidation of S-passivated GaAs. Through the exposure to air, the Ga-S bonds were revealed to col
lapse and decrease due to the reaction with oxygen in air. Simultaneously, Ga-0 bond was observed to be
formed through the reaction between oxygen and unpassivated GaAs. The X-ruay photoelectron spectros-

copy was employed to investigate the variation of surface composition and bonding species
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Fig. 1. The variation of bonding states in cleaved GaAs surface according to air-exposure; (a)log,, scale and (b) linear

scale in x axis.

Ao ool a4 A EGF] Gast
Ase] 7S A Aolo 27t F-E A o] A
g B4 7)eld Ader duEe]d 4 gle
B A7) E wE A7 Fbel wed As-OZH
of wle Ga-O ZAjpe] A&EHoz wi £x
2 433ty des o 7 AUk

Fig. 2= GaAs ¥/l &% Gas} Asd4
o] mARAE ek Ao B zbzh ko] 4

2} 7k & ol 2 (atomic sensitivity factor: ASF):=

A el Al P e Algahsich o
3% 22877 F43] Gaskeol F7hd)
on o]F 3] F7pH ol
147 e Re Ga/As v]7} 1.25
itk 7] Ga/AsH] ] &
Fig. 1(a)ell 4] vpepd upel 7o)
a-0 dge] #4734 g4z s

spatel  2f gk

pid

ek o

Q

7lelc}.
(b)oll 4 7% 7]
/KE} XOLO] AS_O

dorts Ag

A o
off 4] == Gagl Ash

o)

it

GaAs 7]& A& [HCI-DIW] 2
z [HCl—DIW —(NH,) S,—»DIW]
T XPSE # 3s)

I
5]

s

1
—

5° 2]
om, 2 AxF Fig. 39
Fig. 3(a)= HCI-DIW =2
749 1117.8eVell 4] Ga-As 7
] Ga-0

hva
AL

Ho 2 Ga9
gk 1119.2eV4]

2 1117.0eVell A 2=k Ga-

73 &k

= g
GaZdgo] ¥AH 2AgE & F AZ AsY
732 41.3eVol 4 As-Ga 23, 44.4eVel A As

-0 A%k, 3 42.0eVel 4 As-As Aio] &)



1274 Ll

14
(e} ]
8 12 (20002
O
S
@ 8
g o
[+
¢M 10 |6
0.8 L i i L L A

0 1000 2000 3000 4000 5000
Exposure time {(min)
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Fig. 3. The Ga 2p3 and As 3d photoelectron spectra of
GaAs treated with (a)HCI—DIW and (b)HCI-DIW—
(NH,).S.—DIW.
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Table 1. Decomposition results of the Ga 2p3 and As 3d core level distribution.
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Fig. 4. The S 2p photoelectron spectra of S-passivated
GaAs with take-off angles of 15" and 90°
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