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centers on 2D S - Se - Te semiconductor materials (such as MoS?, WS?,
MoSe?, WSe?, MoTe?, and WTe?), introducing the fundamental physical
concepts and technological developments related to their structure,
band characteristics, optoelectronic properties, and applications. The
course covers a broad range of topics, including material growth
mechanisms, bandgap engineering, defect and interface behavior,
spectroscopic characterization, and Al-driven data analysis. Students
will learn the chemical bonding and lattice symmetry of 2D layered
structures and explore key phenomena such as quantum confinement
effects, direct-to-indirect bandgap transitions, carrier mobility, and
photoexcitation dynamics in low-dimensional systems.Students will gain
hands-on experience in applying spectroscopic techniques for material
characterization and in integrating Edge Artificial Intelligence (Edge
Al) for intelligent spectral data recognition and model development. In
addition, the course explores the potential and challenges of
S - Se - Te-based materials in photodetectors, field-effect transistors
(FETs), light-emitting devices, and heterostructure systems. Through
case studies and project-based learning, students will be guided to
develop a comprehensive understanding that connects material design,
spectroscopic analysis, and device performance validation.
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