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Low-Power Design and Implementation of an Embedded Data Acquisition System

Hu Juntao
School of Electronics and Control Engineering, North China Institute of Aerospace Engineering, Langfang, Hebei 065000, China

Abstract: With the rapid development of the Internet of Things and edge computing technologies, embedded data acquisition
systems are evolving toward miniaturization, intelligence, and long battery life. Low-power design has become a core
bottleneck restricting the wide application of such systems. This paper focuses on architectural optimization and
energy-efficiency improvement strategies for embedded data acquisition systems, and provides an in-depth analysis of the
full-chain low-power mechanism, ranging from hardware circuit selection and power management architecture reconstruction
to collaborative scheduling of software algorithms. By constructing a dynamic voltage and frequency scaling model and an
event-driven sleep—wake mechanism, this paper proposes a load-aware adaptive power control method. The aim is to overcome
the limitations of traditional static power design, significantly improve the system’s energy utilization efficiency and
operational stability in complex environments, and provide theoretical support and a technical path for the next generation of
green sensing networks.
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