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Abstract The interfacial coherency of metal organic chemical vapor deposition grown InGaAsP/InP
heterostructure wafers was examined and their influences on the optoelectronic properties were investi-
gated in this study. (400) symmetric and {511} asymmetric reflections were employed to measure the
lattice coherency. Existence of misfit dislocations was examined by x-ray topography and reverified by
photoluminescence (PL) imaging. PL. measurements were performed, and higher PL intensity was ob-
tained for elastically strained samples and lower intensity for plastically deformed samples. The highest
PL intensity was obtained for the sample lattice matched at the growth temperature. PL full-width at
half maximum (FWHM) was found to depend on the degree of lattice mismatch. A correlation between
x-ray FWHM and PL intensity was empirically established. The results presented demonstrate that the
interfacial coherency is of primary significance in affecting the optoelectronic properties through elastic

strain and plastic deformation.
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Table 1. Normal pusmatches obtained from (400)
reflection, and normal and paraliel mismatches

from (511} reflection.
] (A00)Normal (511 Normal 1511} Parallel
Sample )
(210 ) (<10 % (=109

1 3515 3.463 0.254
2 1495 1.442 0.091
3 0.926 L0872 0054
1 0821 0.829 0.028
5 0.320 0.370 0.020
6 1241 1328 0.054
7 D VR3S 2.337 0.132
8 3628 3.669 0.206
9 10 4.865 1.226
10 7.290 7.251 4.965

CuKa, (0.054056nm)
radiation

OKV/30mA

foxperimental conditions :
I
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Table 2. Normal mismatch, strain free lattice parameter of the epilayer, lattice misfit, and in plane elastic

strain parallel to the interface.

Normal Mismatch Strain Free Lattice Misfit Elastic Strain
Sample dag/a( x107%) L.P. of Epi. (da/a)o (x107%) e (x107%)
as " (nm)
1 -3.463 0.58581 -1.858 1.607
2 -1.442 0.58645 -0.766 0.676
3 -0.872 0.58663 -0.463 0.409
4 -0.829 0.58665 -0.429 0.401
5 -0.370 0.58679 -0.195 0.175
6 1.328 0.58731 0.691 -0.636
7 2.337 0.58762 1.234 -1.102
8 3.662 0.58804 1.934 -1.725
9 4.865 0.58869 3.045 -1.814
10 7.251 0.59049 6.108 -1.136

Experimental conditions : ~CuKa,(0.154056nm) radiation
-30KV/30mA
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Fig. 1. Elastic characteristic of strain-free chemi-
cal lattice misfit.

Sample 5

Sample 10

Photo 1. Reflection double crystal x-ray topographs taken at the Bragg angle of InGaAsP epilayer. Sample

5(coherent interface) ; Sample 10(incoherent interface). The sample dimension traversed is 1.5¢m.
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Photo 2. Pl. images of samples 5 and 10. Dislocations are absent in sample 5, and present in sample 10. PL

images were obtained by using a filtered infrared microscope.
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Fig. 4. PL. FWHM plotted as a function of lattice
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with smaller lattice misfit, indicating that PL
FWHM is an indirect measure of crystal quality.
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