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Average Model Transfer Functions
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Converter Block Diagram



Digital Control Block Diagram



Model Validation

↑5% step tϕ ↑5% step Vg ↓5% step Iload

Avg Model
Simulation

ValueParameter

50 VVg
4 VVout
3.5 AIload
20 µFCout
9.5 µHLl
25:2nt
1 MHzfs
97%ηpk



Control Design



Averaged Model Comparison
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Discrete Time Model Comparison
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Experimental Measurement of Zout
• Prototype DAB constructed

ValueParameter

50 VVg
4 VVout
2.5-3.5 AIload
20 µFCout
9.5 µHLl
25:2nt
97%ηpk

Avg Model



Including Conduction Losses

D. Segaran, D. Holmes, and B. McGrath, “Enhanced load step response for a bidirectional DC-DC converter,” 
IEEE Trans. Power Electron., vol. 28, no. 1, pp. 371–379, 2013.
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Discrete Time Model: Results
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Control-to-Output Transfer Function

Discrete Time Model



Transient Comparison



Topics Covered
• Steady-state modeling of switched systems

− State space representation
− Discrete time model
− Steady-state solution
− Averaging and singularities

• Dynamic models of switched systems
− Small-signal discrete time modeling
− Model reduction
− DPWM and ADC 
− Delays and Quantization

• Digital Control
− Hardware implementation
− Compensator Design
− Advanced techniques

• Additional Topics in design and control of power electronics


