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Reconstruction of teaching content for ''Solid Ionics''—Based on solid—state thermodynamics
and Boltzmann transport theory
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Abstract: "Solid-state Ionics," as a crucial course in fields such as Electronic Science and Technology, Microelectronic
Science and Engineering, traditionally organizes its teaching content based on the phenomenon logic of "ion generation-
transport-storage-application." However, this approach suffers from issues such as fragmented knowledge points and
unclear theoretical threads. This paper proposes a systematic reconstruction of the course content, centered around two
theoretical threads: solid-state thermodynamics and Boltzmann transport theory. The reconstruction plan integrates
the original teaching content into four modules: "Thermodynamic Basics," "Defect Chemistry," "Transport Theory,"
and "Application Expansion." This approach allows ion generation issues to be traced back to defect formation
thermodynamics, ion transport issues to Boltzmann transport equations, and ion storage and application issues to
electrochemical thermodynamics and kinetics. Consequently, it facilitates a paradigm shift from "phenomenon
description" to "theory-driven" teaching. This reconstruction aids students in establishing a unified theoretical
framework for solid-state ionics within limited class time, enhancing their ability to transfer knowledge and innovate
across disciplines.

Keywords: Solid-state ionics; Teaching content reconstruction; Solid-state thermodynamics; Boltzmann transport theory
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