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1. Please design a buck converter to produce an output voltage of 18 V across a 10- load 

resistor. The output voltage ripple must not exceed 0.5 percent. The dc supply is 48 V. Let 

the switching frequency be 40 kHz and let the required inductance be 25 percent larger 

than the minimum to ensure that inductor current is continuous. Specify the duty ratio, 

the values of the inductor and capacitor, the peak voltage rating of each device, and the 

rms current in the inductor and capacitor. Determine the maximum equivalent series 

resistance (rC) of the capacitor and the associated capacitance C with CrC = 7210−6.  

20% 

 

2. Design a forward converter such that the output is 5 V when the input is 170 V and the 

output current is 5 A. The switching frequency is 300 kHz and let the variation in 

inductor current be 40 percent of the average value. If the turns ratio N1/N3=1 that results 

in a maximum duty ratio of 0.5 for the switch, for margin, let D=0.35. The output voltage 

ripple must not exceed 1 percent. Choose the transformer turns ratio, duty ratio, and 

switching frequency. Choose L such that the current is continuous. Include the ESR when 

choosing a capacitor. For this problem, use rC=10−5/C.  20% 
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3. A push-pull converter has the following parameters : Vd=30 V, Np/Ns=2 (primary turns 

over secondary turns), D=0.3, L=0.5 mH, R=6 , C=50 F, and fs=10 kHz. Determine Vo, 

the maximum and minimum values of iL, and the output ripple voltage. Assume all 

components are ideal.  20% 

 

4. 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% 

 

5. A resonant converter is shown as below, while the input voltage Vd=12 V, the resonant 

capacitor Cr=0.1 F, the resonant inductor Lr=10 H, the output current Io=1 A and the 

switching frequency fs=100 kHz.  20% 

(a) Determine the output voltage. 

(b) Determine the peak current in Lr and the peak voltage across Cr. 

(c) What is the required switching frequency to produce an output voltage of 6V? 

(d) Determine the maximum switching frequency. 
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