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THERMODYNAMIC ASPECTS OF ORGANOMETALLIC VPE 

G.B. Stringfellow 

Department of EZectz=icaZ Engineering, University of Utah, Sa l t  Lake City, 
Utah 84212, U.S.A. 

&stract.-  Organometall i c  vapor phase ep i  taxy (OMVPE) i s  a new c r y s t a l  growth 
technique which i s  r a p i d l y  ga in ing p o p u l a r i t y  due t o  i t s  simp1 i c i t y ,  f l e x i b i l i t y  
and proven a b i l i t y  t o  grow e x c e l l e n t  q u a l i t y  I I I / V  compounds and a l l o y s  f o r  device 
appl icat ions.  

The fundamental aspects o f  OMPVE are on ly  beginning t o  be understood. It 
i s  o f t e n  c l a s s i f i e d  as a " k i n e t i c a l l y  con t ro l led"  growth process. While t h i s  i s  t r u e  
t o  some extent,  thermodynamics p lay  a major r o l e  o v e r a l l .  Two p a r t i c u l a r  aspects 
o f  OMVPE growth o f  I I I / V  te rnary  and quaternary a1 l o y s  w i l l  be examined from a 
thermodynamic p o i n t  o f  view : 

1. D i s t r i b u t i o n  c o e f f i c i e n t s  i n  systems such as InAsl-,SbX and GaAsl-,Sbx 
' w i l l  be analyzed. 

2. The occurrence o f  m i s c i b i l i t y  gaps i n  I I I / V  systems, i n  p a r t i c u l a r  
observat ions and ca lcu la t ions  o f  m i s c i b i l i t y  gaps i n  I I I / V  a l l o y s  such 
as InPxAsySbl-x-y and GaAsl-,Sbx grown by OMVPE w i l l  be discussed. 

I n  t h i s  paper experimental observat ions w i l l  be discussed i n  terms of 
ca lcu la t ions  made us ing simple thermodynamic models o f  I I I / V  s o l i d  a l l o y s  . 
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