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1. If a forward converter has the following parameters : Vd=48 V, R=10 , L=0.4 mH, 

Lm=5 mH, C=100 F, fs=35 kHz, N1/N2=1.5, N1/N3=1, and D=0.4. (a) Determine the 

output voltage, the maximum and minimum currents in L, and the output voltage ripple. 

(b) Determine the peak current in the transformer primary winding. Verify that the 

magnetizing current is reset to zero during each switching period. Assume all components 

are ideal.  20% 

 

2. Please illustrate and find the output current of buck converter while operating in 

boundary current conduction mode (BCM) and explain how to determine the operation 

mode whether continuous current conduction mode (CCM) or discontinuous current 

conduction mode (DCM).  20% 

 

3. Design a converter to produce an output voltage of 36 V from a 3.3 V source. The output 

current is 0.1 A and the switching frequency is 100 kHz. Design for an output ripple 

voltage of 2 percent and let the current variation in Lm be 40 percent of the average 

current. Include ESR when choosing a capacitor. Assume for this problem that the ESR is 

related to the capacitor value by rC=10−5/C.  20% 
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4. A series resonant converter is shown as below. 
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(a) Please specify which switches including transistors and diodes can be switched with 

ZCS or ZVS and associated time points from t0 to t4 in the case of fs > f0. The 

reference waveforms are illustrated as below.  10% 

(b) Please derive the voltage ratio of Vo/Vd in the case of fs > f0.  20% 

(c) While Vd=100V, Cr=0.08F, Lr=30H, R=10 and the switching frequency 

fs=120kHz, please determine the output voltage depending on the above analysis.  

10% 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reference waveforms in case of fs > f0 

 

 


