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Abstract; The large mismaiched InGaAs multiple quantum wells on GaAs substrates were prepared
by metal-organic chemical vapor deposition( MOCVD) technology. In order to solve the large lattice
mismatch between InGaAs and GaAs, the GaAsP strain compensation layer structure was designed.
And our systematically theoretical and experimental studies were performed upon the composition ad-
justment of P in the GaAsP materials. The three-periods In Ga, , As/GaAs, P multi-quantum
wells structures with the P component of 0, 0. 128, 0. 184, and 0. 257 were prepared. Compared
with PL., XRD, AFM testing results of the samples with and without GaAsP layer, it is found that
tensile strain compensation of higher barrier GaAsP material could improve the crystal quality. When
the content of P was 0. 184, the PL wavelength of InGaAs/GaAsP MWQs was 1 043. 6 nm, the
FWHM was 29.9 nm. The XRD peaks had multi-level satellite peaks, and the FWHM of the satel-
lite peaks was small. The AFM roughness was 0. 130 nm, and the surface morphology showed a step

flow growth mode.
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band) , band offset and average strain

Theoretical results; material band gap (300 K), band edge energy ( conduction band, heavy hole band, light hole

Quantum well details E,/eV E./eV E,./ eV E,/eV AE /meV  AE /meV  Average strain &/%
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Fig. 1  Energy band connection diagram of InGaAs/GaAsP
strain compensation quantum wells with different

P contents
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Fig.3  Strain compensation quantum wells epitaxial structure
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wells with different P components
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