FRMEGE Y — 7  A0EWHEFRBIY Y £ — 32 5 5 GaAsN HEEE RIS 2 5 8 27

JFEMER S —F V RADBEVWRRFEB Y F—EIz kD
GaAsN B EIZE 2 D E

bl R U C S R U B A 7 NI o1 S T T

JRBE S P

- fie Vil ©

Effects of Gas Flow Sequence on GaAsN Films Grown by Atomic
Layer Epitaxy
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Atsuhiko FUKUYAMA, Masashi OZEKI, and Tetsuo IKARI

Abstract

GaAs(N) films have been grown on semi-insulating GaAs(001) substrate at substrate temperatures of 480, 500 and
520 °C by atomic layer epitaxy (ALE). We investigated the effects of gas flow sequences on self-limiting mechanism
(SLM), N incorporation, and residual impurities as a first step to grow GaAsN on precisely controlled surface by
ALE. N precursor molecules were supplied to Ga (On-Ga) and As terminated surfaces (On-As). The On-As case
showed rough surface and their crystal qualities were not good. In On-Ga case, SLM functioned well in whole growth
temperature region and On-Ga sample showed low density of residual impurities. These demonstrated that On-Ga
sequence is effective to grow GaAsN thin films on precisely controlled surface by ALE technique.
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Fig.1 Gas pulse sequence of (a) GaAs and GaAsN
in N supply (b) On-As (c¢) On-Ga.
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Fig. 2 XRD patterns of GaAsN with different N
pulse duration and growth temperature.
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Fig. 3 N content of grown GaAsN films by
On-As and On-Ga sequences as a function of
growth temperature.
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Fig. 4 Growth rate of grown GaAsN films by
On-As and On-Ga sequences as a function of
growth temperature.

Fig. 5 Surface morophologies GaAs and GaAsN
films grown by different growth condition.
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Fig. 6 Residual impurities (H and C) in the On-As,
On-Ga and GaAs films grown at 500°C.
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