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Abstract.
Application of Boltzmann-Arrhenius-Zhurkov (BAZ) equation [1] in electronic-and-photonic (E&P) materials  reliability  (MR) problems is addressed. This constitutive equation, geared to the highly-focused and highly-cost-effective failure-oriented-accelerated testing (FOAT) of the material/product of interest, is an important part of the recently suggested probabilistic-design-for-reliability (PDfR) concept. It is argued that in many areas of materials science and engineering, such as aerospace, military, long-haul communications, or medical, failure-free performance of E&P materials, equipment and instrumentation is critical and, because of that, has to be quantified to be assured. Because of various inevitable intervening uncertainties in environmental conditions, material properties, states of stress and strain, etc., such quantification should be preferably done on the probabilistic basis. Application of the PDfR concept and BAZ equation enable predicting, from the FOAT data, the never-zero probability of the field failure of an E&P material, device, package or a system and  make this probability adequate for a particular  product and application. In this brief review, based mostly on the author’s recent publications, the following problems are addressed as a suitable illustration of what the applications of BAZ equation can do [2-6]:
· Electronic material subjected to the combined action of two or more stressors
· Three-Step-Concept (TSC) in modeling materials reliability
· Static fatigue of an optical silica fiber
· Low-cycle fatigue lifetime of solder joint interconnections
· Long-term reliability of IC devices predicted from experimental yield information
· Use of BAZ equation to quantify BIT effort
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