A Review of various traditional generic reliability theories and approaches of Nanotechnology
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Abstract:
Over the past few years there has been an increasing demand to restudy and modify the conventional reliability theory applied to nano-engineering due to inadequacies of these conventional theories to properly capture and characterize the diverse behavior that happen in the nano-word. Owing to the fact that with decrease in size to a scale as small as micro or nano, dramatic changes in electrical conductivity, reaction kinetics, corrosion processes, etc. may be seen in the material and the corresponding reliability measurement parameters such as fatigue, friction, damping, wear-out, and repair mechanisms, have different physical meanings on atomic or molecular scales. Also due the facts that nano-structure components are very expensive and play an important role in modern engineering products, it’s extremely important to analyze various mode of physical failure of nano-structured materials, and devices during fabrication process, and operation. This review presents the survey on various conventional approaches to reliability measurement with their shortcomings, modeling techniques of degradation, failure rates, reliability functions and future modifications in such approaches of nano-systems. 
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