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Fig.1 SEM photographs of GaP surface passivated with CH;CSNH, (a) 10min, (b)15min, (c)20min.
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Fig.2 XPS spectra of GaP surface for different treatment time (1)10min, (2)15min, (3)20min.
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Table 1 Binding energy of XPS peak for GaP surface S-passivated in different treatment times (eV).

o Ga 3d3& P 2p%& S 2p &

FAM ZIM 2min CER{14]{E = Z#IMR ZM 2min SCEK(141ME TR %4k 2min SCER[ 141
No.1 19.2 18.3 19.1 128.8 128.1 129.0 160.1 158.2 164.05
No.2 19.6 18.3 19.1 129.3 128.2 129.0 161.2 158.1 164.05
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Fig.3 XPS spectra of GaP surface etched by Ar* sputtering for 2min. The samples were passivated with CH;CSNH, solution

for different treatment times (1)10min, (2)15min, (3)20min.
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Properties of GaP Surface Passivated with CH;CSNH, Solution

LIN Xiu-hua, XU Fu-chun, JIANG Bing-xi
(Department of Physics, Department of Chemistry, State Key Laboratory
for Physical Chemistry of Solid Surfaces, Xiamen University, Xiamen 361005, China)

Abstract

The GaP surfaces were passivated with CH;CSNH; solution of certain concentration at 90C tempera-
ture. The effect of passivation for different treatment time on the surface structure, morphology and elec-
tronic features was investigated using scanning electron microscopy(SEM) and X — ray photoelectron spec-
troscopy( XPS).

First, the treatment time of about 20min. was determined to obtain a uniform passivation film on the
GaP surface. This means that the wet chkmical reactions were completed in a certain interval of time when
the GaP wafer was dipped in the CH;CSNHj solution. It is found that the oxide overlayer on the GaP sur-
face has been removed basically.

The chemical reaction between the Ga atoms and the 2~ ions dissociated from the CH;CSNH, solution
has taken place under the condition of certain temperature. The XPS measuremnet results indicate that the
gallium sulfide and phosphor us sulfide have been formed on the surface during the passivation. After passi-
vation the XPS peaks of Ga 3d and P 2p are shifted to higher binding energy by about 0.1~0.5eV,0.2~
0.4eV from those of the bulk GaP and their full widths at half maximum(FWHMSs) are increased, respec-
tively. The P 2p band has been resolved into two component bands by a curve fitting technique. The fitted
band peaked at 129.2eV corresponds to free atom state of P, whereas the other fitted band peaked at
128.5eV corresponds to compound state of P. These chemical shift are consistent with electronegativity and
binding energy of sulfur.

The passivated surfaces were further sputtered by Ar* ion for 2min under the condition of voltage
5KV, current density 100pA/cm?. It shows that the Ga 3d, P 2p, S 2p peaks are located at the binding ener-
gies of 18. 5eV, 129. 0eV, 158. 1eV, respectively. Hence it reveals that a thin S overlayer film has been
formed on the GaP surface, which can prevent the oxidation from environment. It possesses a good chemical

stability. The XPS measurements identify the presence of both Ga—S and P—S bonding.
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