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(Determinants of Al Semiconductor Architecture Selection Based on AloT Characteristics)
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Abstract

Until now, research on Al semiconductors has primarily focused on GPUs used in data center
environments. However, as the application scope of Al technologies has expanded, the utilization of Al
semiconductors has extended beyond data centers to various edge devices. Accordingly, although research
on Al semiconductors for edge devices is increasingly necessary, related studies remain relatively limited.

This study classifies edge devices into four types and examines which Al semiconductor architectures
are applied to each category. It also analyzes how key characteristics of AloT applications —such as input
data type, real-time processing requirements, power constraints, and privacy sensitivity —serve as
determining factors in selecting Al semiconductor architectures. The analysis shows that AI MCUs are
typically used when computational demand is low and strict power constraints exist, whereas NPUs
become essential when computational demand is high and real-time processing is critical. Based on these
findings, the study suggests that Al semiconductor design should be guided by practical application
requirements, including input data characteristics, power consumption, and latency constraints.

B keywords : Al semiconductor ; Edge devices ; AloT ; AI MCU ; NPU
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