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Development of a Multi-Valued Symbol Detection Method Utilizing Statistical
Evaluation Techniques for High-Speed Multi-Valued Data Transmission
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PAM(Pulse
amplitude modulation)-4

In this study, we investigated a novel multi-valued symbol determination
method for high-speed transmission techniques within large-scale integrated circuit systems,
focusing on the PAM-4 (Pulse Amplitude Modulation-4) data transmission scheme. We examined the
unique symbol transition patterns of multi-level transmission and their impact on receiver
characteristics. A new transmission evaluation method using two-dimensional mapping was developed,
along with a corresponding symbol determination approach. Throughout the research, we explored the
elemental technologies necessary for implementation and assessed the feasibility of symbol
determination in situations where traditional eye pattern evaluation was challenging. We also
conducted a fundamental evaluation of a high-speed transmission system based on the proposed method,

demonstrating its effectiveness.
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