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Wide varieties of technologies now, or in the very near future, require the formation of thin film coatings 
with sub-nm accuracy and precision.  Examples include thin films in microelectronic devices, 
optoelectronics and displays, sensors, photovoltaic devices and packaging.  In the spirit of a retrospective 
series of lectures, in this workshop Prof. Engstrom will review his group’s major contributions to these 
areas, describe his current research, and identify areas of need concerning future investigations.   
 
At the heart of any coating or deposition process lays the crucial first step of adsorption.  Using results 
from his own laboratory, Prof. Engstrom will demonstrate the complexity present in this seemingly 
simple elementary step, drawing from early work concerning dissociative adsorption in reactive 
deposition processes, to more recent work concerning non-dissociative adsorption in non-reactive 
systems.  In particular he will discuss the roles played by molecular scale variables in these processes, and 
the techniques used to quantify adsorption processes, with an emphasis on the use of supersonic 
molecular beams.  
 
Following adsorption, the subsequent elementary steps of diffusion, surface reaction and desorption can 
all greatly influence the rate of film growth, and the morphological and structural evolution of the thin 
film.  Again, drawing on work from his group, Prof. Engstrom will highlight the key contributions made 
by these elementary processes with examples from the deposition and growth of elemental 
semiconductors, to the growth of small molecule organic thin films.  Concerning the latter, the Engstrom 
group has effectively employed in situ real time synchrotron X-ray scattering as a probe of the growth of 
thin films of organic semiconductors.  Prof. Engstrom will highlight the important conclusions his group 
has reached concerning these systems.   
 
Finally, Prof. Engstrom will provide a brief overview of how the properties of a surface can be modified 
by the use of organic coatings, which include the use of self-assembled monolayers (SAMs), and 
interfacial organic layers.  Here, he will discuss how these organic coatings can affect the growth of small 
molecule organic crystalline thin films, and the growth of inorganic transition metal nitrides via atomic 
layer deposition (ALD).  Concerning the latter he will show how the use of surface analytical techniques 
such as X-ray photoelectron spectroscopy (XPS) and low-energy ion scattering spectrometry can be 
decisive in determining the nature of growth.   
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