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Design and Implementation of an Ethernet Twisted-Pair Cable Tester

Based on Sweep Frequency Method and Intelligent Detection *
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Abstract : The design and implementation of an integrated Ethernet twisted-pair cable tester based on an STM32 microcontroller is pres-

ented. The system employs a '

' core controller+multi-functional relay routing" hardware architecture to achieve integrated measurements
of DC resistance , AC attenuation ,cable length,and fault location. To address the trade-off between efficiency and accuracy in frequency
sweep methods, an intelligent resonance point detection algorithm and an adaptive variable-step sweep strategy are proposed. Experimen-
tal results demonstrate that within the 10 m—50 m range, the system achieves a length measurement error of less than 1% ,a DC resist-

ance measurement error of less than 1% ,an attenuation measurement error of approximately 5% ,and 100% accuracy in wire sequence

and short-circuit judgment. The instrument exhibits excellent engineering practicality and reliability , providing an efficient and accurate

solution for field cable testing.
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