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This dissertation describes the thermodynamic analysis of theIn－Ga－AトSb phase

diagrams and tecniques oflow－temPeratureliquid phase epitaxial（LPE）growth of the（In，

Ga，Al）Sb quaternary alloys．

To calculate theIn－Ga－Al－Sb phase diagram，Redlich－Kister expression wasintro－

duced to the analysis of the phase diagramsin all the binary（Al－Sb，Ga－Sb，In－Sb）and

ternary（In－Ga－Sb，Ga－AトSb，In－Al－Sb）systems constructingthequaternarysystem．The

Calculated results of allthe binary and ternary phase diagrams showed good agreement

With experimentaldata．Usinginteraction parameters obtained from the calculation，the

In－Ga－Al－Sb quaternary phase diagram was calculated．

The LPE growth procedure wasimproved to prepare the saturated solution at a

low temperature．Using theimproved procedure，（In，Ga，Al）Sb alloys were grown on

GaSb at4500C successfully．An（In，Ga）Sb bufferedlayer wasintroduced to reduce the

strainin the（In，Ga，Al）Sb grownlayer．The LPE growth was performed under the

COnditions of various composition ratios of Al to Ga（XAIXGa）．From this experiment，

the energy gap，and thelattice constant of（In，Ga，Al）Sb grownlayers were obtained as

a function of XAl／XGa．

These experimentalresults confirmed the reliability of the thermodynamic analysis

in the quaternary system，and provided the data to controlthe energy gap and thelattice

constant of（In，Ga，Al）Sb grownlayers for device application．
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