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Abstract: Electronic-photonic heterogeneously -converging integrated circuits, the deep convergence of photonic integration tech-
nology and integrated circuits , represent a pivotal technological direction for the information industry in the post-Moore's law era.
This paper systematically elaborates on the fundamental concepts of electronic - photonic heterogeneously - converging integrated
circuits, emphasizing their essential characteristic of transitioning from a “segregated” to a “converging” paradigm. This shift is
manifested not only in physical integration at the fabrication level but, more profoundly, in convergence at the information process-
ing level. By clarifying the relevant conceptual and terminological framework, and by drawing on the technology evolution experi-
ence of integrated circuits, this paper envisions the future development of electronic - photonic heterogeneously - converging inte -
grated circuits, particularly the design development trends. It aims to provide a clear conceptual framework and developmental
pathway reference for research and industrialization in this field.
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Figure 1 Diverse paradigms of segregated and converging development
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Figure 3 Illustration of closed-loop feedback mechanisms in

electronics systems
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Figure 6  Technology evolution roadmap of integrated circuits
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