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Microwave Components Accelerated Life Test and Prediction
Based on the Failure Physics

MA Tian, LI Chuan—ri, CHENG Qi, RONG Shuang—long
(Reliability and System Engineering Institute, Beijing of Aeronautics and Astronautics University, Beijing 100191, China)

Abstract: With the development and application of communication technology, the microwave devices are applied more and
more widely, especially in military equipment field. For most of the military equipment, they are in storage, testing and other
non—working status most of the time; in order to ensure its proper combat readiness, equipment storage reliability evaluation is
particularly important. Intermediate frequency logarithmic amplification system is an important component in radar receiver module.
Through researching the relevant literature of intermediate frequency logarithmic amplifier, main failure physics model of
microwave components was obtained and failure criterion was determined. The component activation energy was calculated from
high temperature accelerated life test data. Components’ room temperature storage life was predicted.
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Fig. 1 Intermediate frequency logarithmic amplifier equivalent

principle diagram
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Table 1 High temperature accelerated test data

i E)/h lg(7) (6-6,)/10 R (6-6,)/10 (6-G,)/10 ik (6-6,)/10
1007770 =1 = 1g(10"" ™77 = 1) 1077 -1 = lg(10""™"7 = 1)

100 2 0.051 819 1.285 511 666 0.062 662 1.202 996

150 2.176 091 0.092 551 1.033 620 867 0.115 325 0.938 076

200 2.30103 0.124 93 0.903 332 522 0.155 673 0.807 788

250 2.397 94 0.154 124 0.812 130 681 0.193 98 0.712 243

350 2.544 068 0.179 066 0.746 986 509 0.229 925 0.638 413
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