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“The 2nm Threshold Is Not a Technical Limit —
Materials Innovation and the Carbon Nexus Process for the Next Decade”
Shigemi Ochiai, Jonquil Consulting Inc.

Summary

The approaching 2nm node is often described as a “technical limit,” but the real constraint lies in the
structure of the semiconductor industry itself. At this scale, challenges in heat dissipation, electrical
resistance, power delivery, and interconnect design reveal that microfabrication alone cannot sustain
further progress. What is required is a shift toward directional, anisotropic materials that integrate
seamlessly with existing processes while offering reproducibility and scalable manufacturing. Carbon
Nexus Process (CNP) represents one such direction, combining thermal, electrical, and mechanical
anisotropy with industrial compatibility. Interestingly, the same structural challenges appear in the
automotive sector, where EV thermal management, power modules, and battery reliability expose
similar limits in materials and system design. Ultimately, the 2nm threshold signals not the end of
scaling, but the beginning of a new era in which materials innovation and industrial coherence
determine the trajectory of technological progress.
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