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The Failure Modes and Effects Analysis of the Space-borne
Rubidium Clock

DENG Ai-min CHEN Xun ZHANG Chun-hua DONG Li
College of Mechatronics Engineering and Automation National Univ. of Defense Technology ~Changsha 410073 China

Abstract The space-borne rubidium atomic frequency standards RAFS play a critical role in many space systems. Their
performance and reliability will greatly influence the functions of these systems. The failure mode and effects analysis FMEA is applied
in the space-borne RAFS to identify and rectify the failures during its development and design stages. The basic principle of the space-
borne RAFS and its framework diagram are introduced. A certain space-borne RAFS is divided into six subsystems and its reliability
block diagram is depicted. Each subsystem is analyzed by FMEA and a part of the FMEA table of physics package subsystem is presented
as an example.
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Fig.1 The structure principle diagram of the space-borne rubidium clock
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Fig.2  The basic reliability block diagram of the space-borne rubidium clock
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Fig.3 The reliability block diagram of the physics package subsystem
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Fig.4 The reliability block diagram of the frequency control circuit subsystem
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Fig.5 The reliability block diagram of the radio frequency RF  subsystem
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Tab.1 FMEA table of the space-borne rubidium clock
1.
2. 'Rb
2.
3.
1.
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3.
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a 2. 2.
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1. 1. 1.
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2. 2. 2.
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1.
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1. 1. 0
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3.
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