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ABSTRACT

A misfit dislocation generation in InAs epilayers grown on (001) InP substrates (oriented
2° off (001) toward the [110] direction) using metalorganic chemical-vapor deposition was
studied. The InAs film of 17 nm thickness grown at 405°C showed the three different
arrays of dislocations: a straight orthogonal array to the <110> direction, an array to the
<100> direction, and an array tilted by a degree of 5~45° from the [110] direction. All
of the dislocations had a/2<101> Burgers vectors inclined 45° to the interface. Upon
annealing at 660°C the InAs films with 60, 140 and 220 nm thicknesses, most of the misfit
dislocations became the Lomer type (~100%) oriented exactly along the <110> direction,
These misfit dislocation spacings were decreased with increasing the InAs thickness up to
220 nm thickness, This phenomena was interpreted by the relationship between the
dislocation interaction energy among parallel misfit dislocations and the opposite remnant
InAs epilayer strain energy. The distance between misfit dislocations was measured by

transmission electron microscopy.
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Table 1. Growth temperatures, annealing conditions
and film thicknesses of InAs epilayers gro-
wn on InP substrates by MOCVD,

Growth Annealing InAs film
Samples Temeperture temp (°C)/ thickness (nm)
“C) time (min)
A 405 - 17
B 405 660/5 66
C 405 660/0.25 140
D 405 660/5 140
E 405 660/5 220
F 405 660/5 1000
4o o ng

a8 19 (a)gh (b)E 405°ColM P 7]® $lel
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2-beam HA| R} gl s eAtelot. 2¥ 1(a)
2 FE FAE ANe <110> st <100> wHEk
(P) ] [110] WakeilA & 71&<iAl 43 (O)
o2 widse] d&E o & U 2B AN 2
F Rele 224 [110] el ¥ e FAE
A9 =7k [110] Wkl ¥ e FAT A9 °
= Hoh B2 Ao #F HAR. o 7L [110] e
2 2° 7% 719E AbgEl AddFoR <l
A4 A7k 44 A4 =AY dEelzt A4
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Fig. 1. (a) TEM plan-view and (b) cross-sectional
HREM images of 17 nm (average) not anneal-
ed InAs epilayer (Sample A) grown on
(001) InP substrates at 405°C,
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Fig. 2. TEM plan-view (a) (220) dark field, (b)
(22 0) dark field and (c) (400) bright field
images of 140 nm InAs Epilayer (Sample C)
grown on (001) InP substrate at 405°C fol-
lowed by annealing at 660°C for 0.25 minut-
es.
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Table 2. Averge Distance between Lomer misfit dis-

locations.
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P dislocations (nm)

A _
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