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[Abstract] As IoT devices evolve towards intelligence, low power consumption, and high concurrency, the
architecture design of embedded chips has become a core factor restricting development efficiency. This article
takes the three generations of ESP8266, ESP32—S3, and ESP32—C6 chips from Lexin Technology as the
research object, and systematically analyzes their architecture upgrade path from single core Xtensa L106 to dual
core Xtensa LX7, and then to RISC—V RV32IMAC. By comparing the computing power, power
consumption, communication capability, and development toolchain evolution of chips, this study reveals the
transformation pattern of the embedded development paradigm from "direct control of hardware resources" to
"software abstraction layer optimization" and then to "AI driven intelligent deployment". The experimental
results show that the Al inference speed of ESP32—C6 is 3 times faster than that of the classic ESP32—S3, while
the Al acceleration module of ESP32—S3 reduces the inference delay on the edge by 62%. This study provides a
technical selection reference for lightweight design and intelligent upgrade of IoT devices.
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