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The chemical, geometrical, and electronic structure 
of metal-semiconductor interfaces was assessed in 
light of surface science experiments carried out 
under conditions of ultrahigh vacuum. These results 
emphasized the importance of atomic-scale chemi-
cal reactions and diffusion in forming the electro-
static barriers at semiconductor contacts. [The SCI® 

indicates that this paper has been cited in more than 
560 publications, making it the most-cited paper 
published in this journal.] 
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This work was a synthesis of discover-
ies made in the preceding few years, when 
it was found that chemical reactions on a 
nanometer scale were common features 
of metal-semiconductor interfaces,1 even 
at room temperature, that these reactions 
varied systematically according to ther-
modynamic principles,1,2 and that these 
variations correlated with the rectifying 
(Schottky) barriers at the semiconductor 
contact.1'3 Previous work on metal-silicon 
junctions by numerous authors had ex-
amined reaction and diffusion on a micron 
scale induced by elevated temperatures.4 

By looking back over what turned out to 
be a massive cross-disciplinary literature 
of circumstantial evidence for such chem-
istry, I was able to find an overall pattern of 
such behavior which became more evi-
dent, the cleaner one prepared the initial 
interface and the more sensitive the ana-
lytical tools one had at one's disposal. 
This meant that the simple picture of atomi-
cally abrupt junctions found in most solid-
state textbooks had to be replaced by that 
of a chemically extended junction in gen-
eral. This was by no means evident at the 
time, as controversy raged during that 
period, especially at the Physics of Com- 

pound Semiconductor Interfaces (PCSI) 
conference, over whether the chemical 
structure of interfaces was important in 
understanding the properties of electroni-
cally active interfaces. 

I owe a debt of gratitude to Charles B. 
Ouke, who encouraged me to synthesize 
this work for Surface Science Reports. 
Either because it was the first demonstra-
tion that chemistry was a primary factor at 
most electronic interfaces or because it 
marshaled over 1,000 references, the work 
has become the most-cited paper in this 
journal. (At the time, having such a large 
set of references nearly proved over-
whelming after Charlie convinced me that 
the order of several sections in my initial 
draft ought to be changed.) I must also 
thank my postdoc at the time, Charles 
Brucker, who kept my research program 
going at Xerox as I labored at all hours and 
places through the better part of 1981. 
Likewise, Giorgio Margaritondo, then at 
the University of Wisconsin, Madison, 
helped me overcome the (considerable) 
obstacles in gaining access to a synchro-
tron radiation facility so I could obtain soft 
X-ray photoemission results I critically 
needed. 

In the decade since this report was first 
published, the focus of much basic work 
on Schottky-barrier formation has shifted 
from mechanisms intrinsic to the semi-
conductor alone to processes which de-
pend on the metal-semiconductor interac-
tion. Indeed, even the PCSI conference 
changed its name to the Physics and 
Chemistry of Semiconductor Interfaces. 
The work helped me to become a Fellow of 
both the American Physical and American 
Vacuum Societies, and this year I served 
as chairman of the PCSI conference. Many 
of the ideas in the monograph have been 
further developed and applied to Schottky 
barrier modification, chemically depen-
dent defect formation, and surface passi-
vation.5'6 
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