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Effects of Nucleation Layer's Surface Roughness

on the Quality of InP Epitaxial Layer Grown on GaAs Substrates
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Abstract: Heteroepitaxial InP films have been grown on GaAs substrates to study the effects of the

nucleation layer’s surface roughness on the epitaxial layer’s quality. For this, InP nucleation layers were

grown at 400C with various ethyldimethylindium (EDMIn) flow rates and durations of growth, annealed

at 620C for 10 minutes and then InP epitaxial layers were grown at 550C. It has been found that the

nucleation layer’s surface roughness is a critical factor on the epitaxial layer’s quality. When a nucleation

layer is grown with an EDMIn flow rate of 2.3 pmole/min for 12 minutes, the surface roughness of the

nucleation layer is minimum and the successively grown epitaxial layer's qualities are comparable to

those of the homoepitaxial InP layers reported. The minimum full width at half maximum of InP (200)

x-ray diffraction peak and that of near-band-edge peak from a 4.4 K photoluminescence are 60 arcmin

and 6.33 meV, respectively.
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Fig. 1. Surface roughness of nucleation layers as a

function of EDMIn flow rate & duration of growth.
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Fig. 2. Schematics of the initial growth of a nucleation
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Fig. 3. An XRD pattern of an InP epitaxial layer grown

on the nucleation layer of lowest surface roughness.
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Fig. 4. A PL spectrum of an InP epitaxial layer whose
XRD pattern is shown in Fig. 3.
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Fig. 5. Variation of PL NBE peak's FWHM from
epitaxial layers as a function of EDMIn flow rate &

duration of growth.
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