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Design and Performance Testing Analysis of Miniature Instruments and Meters
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[Abstract] This article focuses on the design and testing of miniaturized instruments and meters. Firstly, the
miniaturization design scheme of sensor units, embedded processing modules, and power management systems is
analyzed from the perspective of system architecture, with a focus on solving the technical problems of multi
parameter integration and low—power control. Then, the design methods and micro packaging processes of
three—dimensional stacked structures are discussed, and the layout optimization of components is completed
using thermo mechanical coupling simulation. Temperature compensation and anti vibration design schemes are
also proposed for complex application environments. Finally, a complete performance testing system was
established to evaluate the performance of the prototype from three aspects: static accuracy, dynamic response,
and long—term reliability. The test results showed that the miniaturization design achieved the goal of reducing
the volume by more than 60% while ensuring the same measurement accuracy. This study provides a reference
for the development of miniaturized and portable measuring devices.
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