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Abstract

This study investigates a reform method for theoretical teaching by leveraging Al scenario genera-
tion technology, focusing on the conduction mechanisms of semiconductor transistors, field-effect
transistors (FETs), and gallium nitride (GaN) devices. Through representative cases, it reviews the
developmental trajectory from first-generation bipolar junction transistors to contemporary
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semiconductor technologies. Aligned with key technologies critical to industrial advancement, the
paper provides an in-depth analysis of the conduction principles of transistors and MOSFETs, and
proposes transistor and MOSFET circuit models that reflect real-world industrial practices. Fur-
thermore, it explores strategies for integrating electronic technology curricula with industry devel-
opment. By employing generative Al, complex technical challenges and corresponding solutions in
the semiconductor industry are vividly visualized and reconstructed. Through a detailed examina-
tion of the evolution from early transistors to MOS structures and subsequently to GaN semiconduc-
tors, Al-generated scenarios effectively illustrate the pivotal technological choices shaping the sem-
iconductor industry. The findings of this research offer a practical paradigm for curriculum reform
in electronic technology education.
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Figure 1. The role of electronic technology in the cultivation of electrical engineering talents
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Figure 2. Equivalent circuit of NPN semiconductor transistor
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Figure 3. The Al-generated physical connection diagram of Figure 2(a)
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Figure 4. MOS transistor structure diagram
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Figure 5. MOSFET leakage current diagram
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Figure 6. The equivalent circuit of Figure 5
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Figure 7. The Al-generated circuit from Figure 6
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Figure 8. MOS transistor process structure diagram
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Figure 9. Schematic diagram of the SiOz surface of the MOS transistor
9. MOS & SiO, REREE

Figure 10. Schematic diagram of the nitride-gallium conductive channel interface
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