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Epitaxial Growth of GaAs Thin Films Using MOCVD
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Abstract

GaAs thin films were grown epitaxially by MOCVD method on (001) GaAs substrate.
And as a surfactant, Bi(bismuth) thin films were deposited on GaAs buffer layer by using
TMBi(trimethylbismuth) source. In—situ reflectance difference spectroscopy(RDS) was used
to monitor the surface reconstruction of GaAs and Bi thin films. As the results, under the
exposure of TBAs(tertiarybuthylarsine) and hydrogen atmosphere, the surface
reconstruction of GaAs was changed from As—rich c(4x4) to As—rich (2x4), which was
due to the adsoption and desorption of As dimers.

The first bismuth surface related RDS signal was reported. At the deposition temperature
of 450°C, Bi—terminated GaAs surface showed the RDS spectrum similar to that of
Sb—terminated GaAs surface, possibly a (2x4) surface. And Bi surface layers were rapidly
evaporated with increasing the deposition temperature(550°C), finally becoming
As—terminated (2x4) surface.
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Fig. 1 Presently accepted models of the c(4x4),
(2x4), and (4x2) reconstruction of (001) GaAs[2].
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Fig. 2 RDS spectra of the GaAs (001) surface. a: TBAs exposure b: GaAs groth(550C) c¢: TBAs
exposure(550°C) d: GaAs buffer layer groth(5507C) e: hydrogen purge f: TMBi exposure(450C)
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Fig. 3 RDS spectrum of As-rich c(4x4) surface
reconstruction(stage c).
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Fig. 6 RDS spectra of Bi-terminated surface(a)
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Fig. 7 RDS spectra of Bi-terminated surface.
a: 550C, b: 500C, c: 450C
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