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High Electron Mobility in Indium-Rich Pseudomorphic In.Gai-xAs/InyAli-yAs/InP
HEMT Containing a Linearly-Graded Buffer Structure Grown by MBE
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Abstract:

Both high electron mobility and high carrier concentration InosGaosAs/IncesAlosAs
heterostructure have been fabricated on InP substrate by MBE. The measured electron
mobility were 10, 700 em?/V.s at 300K and 45000 em?V.s at 77K for a 2DEG concentrations
of 47 x 10" cm® and 45 x 102 /em® The high elecrton mobility and concentration were
resulted from the dislocation-free, relatively thick (200A), and high indium content (75%)
channel layer., The high quality InomGaoxsAs channel layer was successfuly grown at the
growth temperature of 520T after introducing a linarly~graded InyAli-yAs (from y=052 to
y=0.75) buffer strcture grown at the reduced growing temperature of 420T. The
crose~-sectional TEM observation revealed that the dislocations generated due to a large
lattice mismatch between IngmGaozsAs {(or InoesAlosAs) and InP substrate were locked up in
the middle of a graded buffer layer. We believed that we have achieved the highest room
temperature conductivity (mobility x carrier concentration) of 50 x 10" /V.s to date for this
materials system.
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14 1. P-HEMT Structure
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