
Midterm Project
• Select a (dc-dc) converter steady-state hardware design problem
• Detail 

− Application specification
− Performance specification 

 should advance on SotA; near-optimal design
− Design parameters

• Apply techniques from class
− Design using MATLAB
− Validate through simulation (PLECs/Spice)

• Should result in prototype-ready paper design
• Finalize scope by October 4th

− 5 pts, text entry or pdf
− Briefly describe application, performance spec, and design parameters

• Report Due October 18th

− Narrative of analysis and results
− Clear but minimally “wordy”
− IEEE format (though incomplete content w.r.t. review and explanation)

• Class presentations thereafter
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Example Results fs/2fs/10

Averaged Model
DT Model

* Includes td=760ns of 
delay in feedback loop



Inclusion of Delay

Averaged Model with Delay
DT Model

𝐺† 𝑠 𝐺 𝑠 𝑒



Current Control

Averaged Model 
DT Model



Example: Phase Shift Modulation



Dual Perturbation



Dual Perturbation



Symmetric Converters



Half-Cycle Model



Example: Introductory DAB

𝑖  
𝑛𝑉
𝐿 𝑇 𝑇 𝑡 2𝑡

ValueParameter

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



DAB Transfer Function Comparison

Gvphi = ss(PHI, GAMMA, C, 0, Ts);
bode(Gvhpi);

or

z = tf(‘z’,Ts);
Gvphi = C*(z*eye(ns)-PHI)^-1*GAMMA;
bode(Gvphi);


