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Abstract

Aiming at the problems of abstract theory, disconnection between practice and insufficient culti-
vation of engineering thinking in the teaching of LC oscillators in radio frequency circuit courses,
this paper proposes a software - hardware cooperative teaching scheme of “problem-driven - sim-
ulation exploration - experimental verification - optimization and expansion”. Taking Colpitts,
Clapp and Seiler oscillators as cases, through the linkage of Multisim simulation and hardware
experiments, the evolutionary logic of the circuits is systematically analyzed: the Colpitts circuit
has a frequency error of 64.8% due to parasitic parameters, the Clapp circuit reduces the error to
3.1% by connecting a small capacitor (Cs = 10 pF) in series, and the Seiler circuit reduces the am-
plitude fluctuation by 42% by connecting an additional capacitor (C4 = 10 pF) in parallel. Teaching
practice shows that this scheme significantly improves students’ depth of understanding of theory,
practical ability and innovative design ability. Student feedback and effect evaluation confirm
that this method effectively solves the problem of abstractness in oscillator teaching and provides
areusable paradigm for the integration of “theory-practice-innovation” in radio frequency circuit
teaching.
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Figure 1. Colpitts oscillator
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Figure 2. Clapp oscillator
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Figure 3. Seiler oscillator
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Figure 4. Five-step teaching method
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