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Averaging Step
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DCX Output Plane

Example Waveforms |
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DCX Output Plane

Example Waveforms [ s
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DCX Output Plane

Example Waveforms [ s
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DCX Output Plane

Example Waveforms [ s

| ZVS boundary
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DCX Output Plane

Example Waveforms [ s
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Output Current Vs. Inductance

Normalized Output Current
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Output Current Vs. Inductance
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Constraints on Inductance

Normalized Current
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DAB: Experimental Results
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Operation with V' # nV,
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Soft Switching Range with Varying V_ .

ISR 7.0l Primary Hard Switching s 1.15
Partial
1.1 Primary Hard Switching 1.1

1.05 1.05

. 095
0.9
085}

EZ 0.95
0.9
0.85

?f; /7
0.8 77 ,%, R - . 0.8
09222222272222777. /98»/%' 7. 075

0.75 b7 5555//////////////////, /,,/ 2 2 7 . ]
,ﬁiiéi%;, fga .
& s ] 0.7
20 40 60 80 100 120 20 40 60 80 100 120
[W]

0.7

out

D. Costinett, D. Maksimovic, and R. Zane, “Design and control for high efficiency in high step-down dual active bridge converters THE UNIVERSITY OF
TENNESSEE I

operating at high switching frequency,” IEEE Trans. Power Electron., vol. PP, no. 99, p. 1, 2012. E \
KNOXVILLE




Application Example: Automotive
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Fig. 1. Converter operating voltage ranges required for automotive
application. switching
. : 60W - Josses
Digital Control and ~ HF-Trans-  Water Cooler Terminal
Modulation former (op} LV-Bus
40W H
MOSFETs,
conduction| _°orelosses switching
20W H~ losses” losses
PCB. cond. wT::SZISIOH NV side
losses 'cond. losses LV side
Low Voltage  Transformer, High Voltage — Auxiliary
Auxiliary Terminal Power Water Cooler Side Inductor Side Power Supplies
Power Supply HY-Bus MOSFETs (botom)
3 o . Fig. 13, Calculated distribution of the power losses for operation at 1 =
Fig. 3. Automotive DAB converter (273 » 90 x« 53 mm). 340V, Vo = 12V, and Py = 2 kW.
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Alternate Modulation Schemes
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DAB: Transformer Saturation
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Series Resonant Converter
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