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Failure Analysis of Boost Converter and Buck-boost Converter
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ABSTRACT
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Table 1 Design specification for boost converter and
buck-boost conver ter

Parameter Value
Input voltage 9% [V]
Output voltage 240 [V]
Output current 125 [A]
Output power 3 [kW]

Switching frequency 20 [kHz]
Voltage ripple 5 [%]
Current ripple 5 [%
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Fig. 1 Fault tree of boost converter and buck-boost
conver ter
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Fig. 2 Buck-boost converter and boost converter
capacitor failure rate with temperature change
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Fig. 3 Buck-boost converter and boost converter diode
failure rate with temperature change
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Fig. 4 Failure rate of converter according to
temperature change
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Fig. 5 MTBF of converter according to temperature change
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Table 2 MTBF for boost converter and buck-boost conver ter

- Difference of
T'emperature Boost Buck-boost MTBF
20 93092 91828 1263
40 64800 63665 1135
60 45305 44380 924
80 32223 31521 701
100 23562 23059 503
120 17881 17540 341
140 14203 13989 214
160 11900 11784 116
180 10587 10542 44
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[1] Military Handbook, Reliability Prediction of Electronic
Equipment, 1991.
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