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With the progress of material science and thin film preparation technology, the Transition-Edge Sensor (TES)
detector-related technologies have been rapidly developed. The TES detector arrays find extensive applica-
tions in high-energy physics and nuclear radiation detection. The Frequency Division Multiplexing (FDM)
technology is one of the mainstream multiplexing technologies used in TES readout that reduces thermal
load. This paper presents the principle of the TES for applications in astrophysics and particle physics. Then,
it proposes a room-temperature electronics readout scheme for the FDM readout system of the TES arrays.
This scheme enables precise adjustment of the 40-channel TES bias signals so that the TES arrays can operate
at the set optimal operating frequency. This scheme achieves high-precision amplification, sampling, process-
ing, and feedback of TES signals. In the feedback algorithm, the logic resources of FPGA are used to achieve
accurate phase compensation.
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