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Abstract; To address the failure of the A/D converter chip ADS1220 burning out caused by the accidental input of an ex-

ternal 28 V high voltage in the temperature test bench of a certain type of carrier rocket” s auxiliary system, research on the

overvoltage protection design and reliability improvement method is conducted. Through fault reproduction and mechanism
analysis, it identifies the deficiency of the original design in abnormal voltage protection at the input stage. Two overvoltage
protection schemes are proposed. one utilizes an ultra-low leakage Schottky diode to construct a clamping voltage-limiting
circuit, restricting the input voltage within a safe range of —0.4~3.7 V; The other reconstructs the signal demodulation

chain based on the high-voltage device LM134 as the constant current resource and the instrumentation amplifier INA188, a-

chieving a withstand voltage capability of 40 V. Experiments verify the impacts of both schemes on the measurement accura-

cy, linearity, and stability. The results show that the clamping scheme enables rapid and low-cost protection, with a meas-

urement error of approximately £0. 35 K (meeting a requirement of less than =0. 5 K) and a linearity degradation of 0. 2%.

The high-withstand-voltage scheme maintains superior performance under high-voltage impacts, with a measurement error of

less than £0. 18 K and a linearity of 0. 05% , featuring non-destructive self-recovery. Based on the principle of “differentia-
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ted strategies and defense-in-depth”., the first scheme is employed to formulate modular retrofit strategy for in-service equip-

ment, along with design improvement guidelines integrating the second scheme with multi-level protection for new models.

This paper proposes a comprehensive reliability enhancement strategy covering design review, process control, testing vali-

dation, and operational maintenance., which provides technical approaches and engineering references for aerospace ground

test equipment to address risks from complex electromagnetic environments and human operational errors.

Keywords: launch vehicle; temperature test bench; overvoltage protection; clamping voltage limiting; high-withstand-

voltage device; reliability
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