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With the rapid advancement of modern microelectronics, silicon has long served as the core
material for semiconductor devices due to its moderate bandgap, stable physical and chemical
properties, and high-quality interface with its native oxide layer. However, as process node scales
down to below 10 nm, silicon increasingly faces challenges such as reduced carrier mobility, short-
channel effects, and interface defects. This has driven researchers to actively seek alternative
materials with superior performance and novel physical properties. Among them, quasi-two-
dimensional semiconductor Bi,0,Se has shown great potential for next-generation devices, owing
to its high electron mobility, environmental stability, and ability to spontaneously form a high-k
native oxide layer (Bi,SeOs). Bi,O,Se can be synthesized using various fabrication techniques,
including chemical vapor deposition (CVD), molecular beam epitaxy (MBE), and pulsed laser
deposition (PLD), and can be integrated into advanced transistor architectures. Furthermore, the
material exhibits diverse physical properties, making it a promising candidate for applications in
logic, memory, sensing, and energy devices. This article explores the development and research
prospects of Bi,O,Se in material growth, device integration, and property engineering.
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