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x The "Design-Test-Improve-Retest" paradigm for conventional reliability evaluation is characterized by
prolonged cycles and high costs, making it inadequate for the rapid pace development. By applying simulation models,
physics-of-failure(PoF), and data-driven algorithms, digital-model based reliability evaluation enables to predict the
product performance in early stage, which significantly shortens R&D cycles and reduces experimental costs.
Components serve as the fundamental functional units of electronic equipment, while the operational environment and
system loads define the mission profiles that drive component failure. This session aims to explore digital reliability
evaluation methodologies spanning from individual components to entire systems. On one hand, component
degradation is one of root causes of system failure. Micro-level deterioration propagates and accumulates through
circuit logic and physical topology, eventually culminating in system-level functional failure or performance drift.
Accurately characterizing “component-system” propagation mechanism is important for digital reliability evaluation. On
the other hand, extreme operating conditions impose new requirements on reliability evaluation. A critical challenge lies
in using digital technologies to map environmental profiles, such as extreme temperature fluctuations and high
radiation, onto key component dimensions to accurately predict remaining useful life (RUL). Participants will
communicate and share in depth within research areas such as PoF modeling, simulation of accelerated testing, system-
level reliability modeling, and intelligent operation and maintenance.
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¥ 3L : Hao Niu received the Ph.D. degree in electrical engineering in 2020 from Harbin Institute of Technology, China.
He was also a guest Ph.D. student with Department of Energy Technology, Aalborg University, from September 2016
to October 2017. He currently works at National Key Laboratory of Electronic Component Reliability Technology,
China Electronic Product Reliability and Environmental Testing Research Institute from 2021, as a senior engineer.
His research interests include digital reliability assessment, degradation modeling and reliability evaluation for
electronic devices and system.
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# >C: Shulin Liu, as a research professor and chief expert, has long been engaged in research on equipment generic
quality characteristics technology, with main research directions including equipment generic quality characteristics
management, design analysis, testing, and evaluation.




