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( Study on the Failure Protection Mechanism for the
Low Voltage Converter Module of Power Control and Distribution Unit)
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Abstract

Even though many modular converters have several internal protection circuit blocks for various abnormal
operation conditions, there are many failure cases on modular converters at real applications. In this paper,
the control strategy for failure protection of converters with internal 'In-Hibit’ function is investigated. As
an example, for the MDI modular converters the in-hibit function application is realized and the test results
shows that adopting in-hibit function while converter switching reduces the voltage and current stress. And
the reduction of switching stress on converter will decrease failure rate on converters.
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Fig. 1. Block diagram for low voltage
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converter module
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Fig. 2. Photo of output diode at failed #1
converter (SN8027, CR12)
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Fig. 3. Photo of output diode at #2 failed
converter (SN8015, CR12)
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Fig. 4. Photo of output diode at #3 failed
converter (SN8020, CR12)
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Fig. 5. Output current and voltage during converter
switching P to R (Iout(R), Iout, and Vout)
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Fig. 6. Output current and voltage during converter
switching R to P (Iout(R), Iout, and Vout)
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Application for low voltage converter
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Fig. 7. Current and voltage waveform with In~
Hibit function application for +15V converter

15-Fab-08
17:15.82

G

voog

v gg 8 58 kS/s
™ roocrazy

v oDt} STOPPED

a9 8 Ay 2 dF #¥(In-Hibit 715 4 8)
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Hibit function application on +5.2V converter
for 90msec duration.
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Fig. 9. Current and voltage waveform with In—
Hibit function application on +15V converter
for 80msec duration.
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(1) Equipment Specification for Power Control and
Distribution Unit for LEO Applications, 2007.

[2) Datasheet of Hybrid DC-DC Converters for Military,
Commercial Space and Aerospace 2006.
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