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S U M M A R Y  

This  r epo r t  d i scusses  two methods of l i q u i d  phase 
e p i t a x i a l  (LPE) growth appl ied  t o  the  compound semi- 
conductor gal l ium a r s e ~ i d e ,  and develops a mathematical 
d e s c r i p t i o n  Tor each us ing  a d i f fus ion- l imi ted  model. 

Tile p r o p e r t i e s  of the e p i t a x i a l  l a y e r s  grown under 
va r ious  experimental  condi t ions  a r e  d iscussed ,  and the  
observed growth r a t e s  compared wi th  those predic ted  by the  
mathematical models. From the  d i f f e r e n c e s  observed, i t  is  
concluded t h a t  processes  a d d i t i o n a l  t o  simple d i c fus ion  of 
s o l u t e  through t h e  melt  a r e  occurr ing,  Convective mixing 
caused by h o r i z o n t a l  temperature g r a d i e n t s  w i t h i n  t h e  melt  
i s  suggested as a n  exp lana t ion  f o r  t hese  d i f f e r ences .  
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Epi taxy Process control 

a. EJC Thesaurus Crystal growth Diffusion 
Terms Substrates Convection 

Semiconductors Heat transfer 
(materials) 

b. Non-Thesaurus 
Terms Liquid phase epitaxial growth 
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This report discusses two methods of liquid phase 
epitaxial (LPE) growth applied to the compound semi- 
conductor gallium arsenide, and develops a mathematical 
description for each using a diffusion-limited model. 

The properties of the epitaxjal layers grown under 
various experimental conditions are discussed, and the 
observed growth rates ccmpared with those predicted by 
the mathematical models. From the differences observed, 
it is concluded that processes additional to simple 
diffusion of solute through the melt are occurring. 
Convective mixing caused by horizontal temperature 
gradients within the melt is suggested as an explanation 
for these differerces. 
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