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STM32 microprocessors, integrating signal mixing, acquisition, spectrum analysis, digital filtering,
and signal regeneration, has been developed for innovative courses in electronic information ma-
jors, with the goal of effectively separating periodic signals in engineering applications. Firstly, the
adder completes the mixing of two periodic signals, which are then transmitted to the FPGA chip
through A/D discrete sampling; secondly, after band pass filtering and high-speed sampling, it is
sent to the STM32 processor for fast Fourier transform, and the signal type and frequency are
identified through spectrum analysis; then, the recognition results of the two signals are sent to
the FPGA chip, and the mixed signal is divided into two channels for band pass filtering, waveform
conversion, and waveform selection output; finally, it is processed by interpolation filtering and
sent to the D/A regeneration separation signal. The experimental results show that the device can
effectively separate dual 20 kHz~100 kHz sine and triangular wave signals, and the separated sig-
nals have the same characteristics as the original signals without distortion. It is suitable for prac-
tical teaching of signal processing courses and the cultivation of innovative talents in new engi-
neering.
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Figure 1. Block diagram of periodic signal separation device
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Figure 2. Adder circuit
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Figure 3. Polarity transformation and A/D circuit
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Figure 4. FPGA interface circuit
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Figure 5. STM32 interface circuit
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Figure 7. Logic structure diagram of software module
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Figure 10. Separation of 90 kHz sine wave and 100 kHz triangular wave signals
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