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Characterization of the lattice mismatched In, ,, Ga, ;, As
Material Grown on InP substrate by MOCVD

ZHU Ya-Qi'?, CHEN Zhi-Ming', LU Shu-Long®, JI Lian’, ZHAO Yong-Ming’, TAN Ming'"
(1. Xi’ an university of technology , Automation and information engineering institute,Xi’ an 710054 ;
2. Suzhou Institute of Nano-tech and Nano-bionics, Nano devices FLOTU, Suzhou 215125)

Abstract: The lattice mismatched In, (, Ga, ;, As materials were grown on InP substrate by MOCVD technology. In-
As, P, . metamorphic buffer layer structures with various As compositions were grown on InP substrates, which forms an
alternative tension and strain offset buffer structure , In this way, we got a strain relaxed InAs, P, " virtual" substrate,
which is lattice matched to In, ¢, Ga, ;, As . With an optimized thickness of the buffer layer,the strain was completely re-
laxed in the "virtual" substrate. The analysis of AFM, HRXRD ,TEM and photoluminescence( PL) indicated that this
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method can effectively improve the quality of the In, (, Ga, ;, As material.
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Fig.1 (a)As composition in InAs P,  as a function of As/P
flow ratio, (b) The cross section of a In, ,Ga, ;, As /InP epi-
taxy structure
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Fig.2 Nomarski micrographs of the buffer layers with thick-
ness (A)100 nm,(B)150 nm, and(C)180 nm respectively
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Fig.3 AFM scans showing crosshatched surface topographies
of sample A B and C
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Fig.4 Asymmetric (115) reciprocal space maps of structure
A and structure B
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Fig.5 TEM cross-section images for showing structure A
and B
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