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Developments in electronics and computers require ever reducing size of electronic devices. Organic molecules displaying electronic functionality may represent ultimate in the miniaturization of electronic devices. Study of molecular electronics that aims at the development of electronic circuits based on single molecules is a field of current international research interest. For the future fabrication of molecular electronic circuits it is necessary to (a) design and synthesize molecules displaying electronic functionality, (b) study self-assembly or electrografting techniques whereby the molecules may attach to desired surfaces or other molecules and (c) fabrication of counter-electrode and study their electronic characteristics. At present stage of development in this field, many of the studies focus on synthesis of functional organic molecules and study of their electrical characteristics by deposition of their monolayers on suitable substrates. Some of the studies carried out in this direction in our laboratory will be presented in this talk.  
Monolayers of organic molecules may be deposited on suitable substrates such as silicon and gold by self-assembly or electrochemical deposition techniques. Depending on the nature of molecule, the surface needs to be prepared to provide desired interaction with the molecules. For example, the silicon surfaces terminated with –H or –OH groups are needed for some molecules. Preparation of such surfaces and their interaction with organic molecules leading to deposition of organic monolayers will be discussed. Techniques for structural characterization of such monolayers and their electrical characteristics will be presented. The electrical characteristics of such monolayers are also influenced by nature of surfaces and electronic structure of the substrates and the contact. We have observed negative differential resistance, hysteresis/memory effect, switching and rectification in some molecular devices that will be discussed. 
