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Abstract : Communication power supplies are the core infrastructure ensuring the stable operation of
communication systems, and their startup reliability in low—temperature environments is of paramount
importance. This paper delves into the issue of startup failures in communication power supplies under
low—temperature conditions, thoroughly analyzing the underlying mechanisms. Low temperatures alter
the physicochemical properties of key components, leading to a sharp decline in battery capacity,
deterioration in power semiconductor switching performance, and drift in capacitor and inductor
parameters, among other issues. These, in turn, result in systemic challenges such as insufficient startup
current, severe voltage fluctuations, thermal imbalances, and false triggering of protection mechanisms.
To address these problems, this paper proposes a systematic optimization strategy. At the component
level, it involves selecting devices with superior low—temperature performance and optimizing circuit
topology and layout. In terms of thermal management, it integrates PTC auxiliary heating and intelligent
temperature control technologies. At the system control level, it employs software algorithms such
as staged startup, adaptive adjustment, and intelligent fault prediction. Additionally, a comprehensive
evaluation scheme encompassing simulation verification, experimental platform testing, and a
quantitative indicator system is constructed to validate the effectiveness of the optimization strategy.

Keywords : communication power supply; low-temperature startup; performance optimization;
auxiliary heating
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