
Page 48

Volume 4, Issue 3J Material Sci Eng 2015

ISSN: 2169-0022, JME an open access journal
Condensed Matter Physics-2015

June 22-24, 2015

Notes:

International Conference and Exhibition on

June 22-24, 2015   Boston, USA
Mesoscopic & Condensed Matter Physics
Biologically motivated computational toolbox for energy optimization of nanoelectronic systems
A F Isakovic1, D Y Atia1, I A H Farhat1, D Ruta1, E Gale1 and A B Belkadi2
1Khalifa University, UAE
2University of Colorado at Boulder, USA

Minimal energy electronic systems (MEES) have attracted significant attention in recent years due to the variety of fundamental 
and practical problems arising with the scale down of the components on a chip, broadly addressed via Moore’s law. The 

MEES design constraint is necessitated, among other processes,by the increase in the release of heat as the size of the active 
components decreases, which leads to the need to decrease the operating currents, for example. Regardless of the type of device 
(magnetic memory, electronic switch etc.), nanoelectronic and mesoscopic device physicists are confronted by the number of 
parameters that need to be optimized in order to minimize the energy (power) expenditure of the device without sacrificing 
the overall performance. Such problems often involve a number of parameters that make it intractable for nanofabrication 
and nanotechnology practitioners to cover in a short time scale, which forces the use of an extensive experimentation search 
combined with an educated guess. In this contribution, we show how a biologically motivated computing technique, such as 
Particle Swarm Optimization (PSO), can be used to speed up the process of optimal selection of the values of geometric (size) 
and physical parameters. Specifically, in two examples, we show how critical current needed to perform the switching operation 
of magnetic tunnel junction (MTJ) and thermoelectric emission current from an anowire could be optimized. A comparison of 
a computational output with nano-/mesodevice (MTJ or nanowire diodes) literature data shows a good agreement.
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