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Organometallic Vapor Phase Epitaxial Growth
METALORGANIC VAPOR PHASE EPITAXIAL GROWTH OF Inj_,Ga,P of In,_,Ga,P (x~0.5) on GaAs
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In; _ xGayP layers have been prown by low pressure metalorganic vapor phase epitaxy using tricthylindium (TEIn), tricthyl- (Received January 30, 1981; accepted for publication March 11, 1981)

gallium (TEGa) and phosphine as source materials. The epitaxial layers of Ing 49Gag 5y P lattice matched to GaAs subsirate,

obtained by controlling the TEIn and TEGa flows, have featureless surface morphology und exhibit efficient phutoluminescence

at room temperature, The peak energy and half width of photoluminescence spectra were studied in relation to the growth condi- In, -, Ga,P (x~0.5) layers have been grown on GaAs by low-pressure vapor phase epitaxy

tions. using tricthylindium {TED, tricthylgallium (TEG) and piosphine. The observation of surface
morphology and the measurements of peak energy and hali-width of photoluminescence spec-
tra indicate that high quality layers lattice-matched 1o GeAs substrates can be grown by con-
trolling the substrate temperature and the TEL and TEG flows, The best sample has shown a
room-lemperature photoluminescence efficiency comparable to that of LPE layers of the
same composition,

In, _Ga, P is one of the most important 111-V
alloy systems, since it has a direct band gap as
large as 2.25¢V (v=0.74) and can be lattice-
matched to GaAs and also to Ga,_ Al As,
Great interest has been shown, therefore,
towards growing wide-gap In, ,Ga,P at the
desired compositions on GaAs and GaP sub-
strates by vapor phase epitaxy (VPE)"? and
Ing 20Gag 5P lattice-matched to GaAs by
liquid phase epitaxy (LPE)*~™' for the purpose
of developing yellow-green light-emitting diodes
and visible laser diodes. The VPE technique
using hydrogen chloride requires a number of
temperature zones in the furnace. By the LPE
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Fig. 1. Schematic diagram of growth system.



