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Abstract : InGaP epilayers were grown on the flat, 2° off, 6° off, and 10° off GaAs substrates by organo-met-
allic vapor phase epitaxy, and influences of crystallographic misorientation of the substrate on the structural and
optical properties such as lattice mismatch, elastic strain, lattice curvature, misfit stress, and PL intensity /line-
width were investigated in this study. Material characterizations were carried out by TXRD(tripple-axis x-ray
diffractometer) and low temperature (11K) PL (photoluminescence). With increase of the substrate
misorientation angle (S.M.A.), the relative incorporation of Ga atoms on the substrate surface was found to be
enhanced. Also, with increase of the S,M.A.,, the x-ray line-width of the InGaP epilayer was reduced, indicating
that the crystal quality of the epilayer could be improved with a misoriented substrate, It was also found that the
elastic accommodation of the strain-free lattice misfit was more remarkable in a misoriented sample. PL intensity
increased, and PL line-width and emission wavelength decreased with the increase of S.M.A. The results con-
clude that the elastic characteristics and the crystal quality of the InGaP epilayer could be remarkably enhanced
when the misoriented substrates were employed.
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Table 1. Normal Mismatches and Parallel Mismatches Obtained From (400) Symmetric and (511) Asymmetric

Reflections.
Normal Mismatch da*/ay Parallel Mismatch
Sample da"/ap
(400) (x10™) (511) (x10™) 611 x10)
Flat 869 8.89 1.22
2 of 8.49 860 0.83
6° off 3.11 317 0.21
10° off 2.26 2.28 013

* Experimental Conditions : Cuk a1 radiation, 40kV/20mA
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Fig. 1. Schematic diagram of {511) asymmetric reflection.
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Fig. 2. X-ray FWHM of InGaP epilayers plotted as a
function of substrate misorientation angle.
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