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ABSTRACT

Preparatlon and Propertles of InGaSb-GaAle

(-;i:% B) Heterojunction

The InGaSb-GaAlSb heterojunction is studied to develope
detectors suitable for use in f%ber optic communication
systems. The heterojunction can be lattice-matched and be
grown at low temperature, indicating that High-performance‘
photodiodes can be obtained. This thesis describes phase '
diagrams, ligquid-phase-epitaxial growth techniques, latticei
-matching condition and fabrication of InGaSb-GaAlSh i
heterojunction photodiodes..

The phase diagrams of the In-Ga-Sb system and the GafAIQSb
system at low'temperatures, which is indispensable to the
crystal growth, is established. Theoretical calculation of

the liquidus and solidus isotherms are compared with '
experimental results with an excellent agreement. On the %
basis of these phase diagrams, the heterojunction is grown |
by liquid-phase-epitaxial growth of an InGaSb layer
followed by that of a GaAlSb layer on the (11l1l)B GasSb :
substrate at a low temperature below 500°C. The composition;
of each layer is found constant along the growth direction
by electron-probe microanalysis. Lattice-matching is
confirmed with X-ray double—crystal diffractometer.
pInGaSb—n GaAlsb and nInGaSb-p GaAle heterojunction photo-
diodes are fabricated. The spectral photocurrent response
of photodiodes is mnearly flat in the waﬁelength range of
1.2-1.6um, where the loss of optical fiber becomes minimum.
The external quantum efficiency of pInGaSb-n+GaAle'hetero-a
junction photodiodes is 32% at zero bias in the v1c1n1ty |
of 1.5um, and that of nInGaSb P GaAle is 42%.

These results indicate that InGaSb-GaAlSb heterojunction
photodiodes are promising for use as detectors in fiber

optic communication system.
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