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Controlling interfaces at the atomic level during thin film growth is one of the most 
difficult and important aspects of device fabrication in areas as diverse as microelectronics and 
biotechnology. For semiconductor devices in particular, interface control requires the 
development of both surface cleaning/chemical functionalization and film deposition methods, 
together with appropriate surface characterization. In this talk, we describe novel wet chemical 
procedures to chemically functionalize Si surfaces and the use of atomic layer deposition (ALD) 
to perform highly conformal growth of high-κ gate dielectrics. In all cases, infrared absorption 
spectroscopy provides the essential information to identify the surface chemistry involved in all 
processes (including side reactions) and to provide a basic understanding of the chemical 
attachment, growth process and interface formation.  

To illustrate the issues and methods, we discuss alkylation of Si surfaces and growth of 
Al2O3 and HfO2 using atomic layer deposition on a variety of functionalized Si surface. Surface 
alkylation constitutes an interesting model system because alkyl chains with various head groups 
can be attached either through Si-O-C or Si-C bonds, making it possible to tailor the stability, 
properties and functionality of these self-assembled monolayers. We also discuss the role of 
surface functionalization for ALD growth of high-κ dielectrics and the impact on the interfacial 
layer between the Si and the dielectric. 
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