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In recent times, multi-valued data transmission methods, such as pulse
amplitude modulation-4 (PAM-4), are being widely used. This study has developed a waveform-shaping
technique to eliminate waveform distortion, which depends on the complicated symbol transition
patterns of multivalued data transmission. To eliminate the complicated effect of waveform
distortion, a digital-analog hybrid waveform-shaping circuit has been developed; the circuit can
achieve flexible waveform shaping compared with the conventional method. Moreover, a new evaluation
method pertaining to received waveform distortion for multi-valued signaling based on the
statistical analysis method has been proposed. This study has achieved the estimated waveform
distortion for PAM-4 symbols based on the Gaussian mixture model. Based on the results, we can
achieve optimized waveform shaping according to the transmission line environment.
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