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Question 1 

In a Buck converter output voltage Uo = 5 V, supply voltage Ud = 48 V, output power Po = 5 W, and 

switching frequency ƒs = 50 kHz. Output filter components (L and C) are so large that output current of 

the converter is ideal dc. Harmonic currents of the supply voltage source are limited, and the switching 

frequency component can in maximum be 0,3 mA. What is the maximum allowed resonance frequency 

of the input filter? 

 

Question 2 

In a Forward converter output voltage Uo = 5 V, supply voltage Ud = 48 V ± 15 % V, output power 

20 W ≤ Po ≤ 55 W, switching frequency ƒs = 100 kHz, and N1:N3 = 1. Calculate the minimum value of 

ratio N2:N1 that can be used. Calculate the minimum value of the output filter inductance so that output 

filter remains in continuous conduction mode. 

 

Question 3 

In a Forward converter output voltage Uo = 12 V, supply voltage 200 V ≤ Ud ≤ 320 V, output power 

15 W ≤ Po ≤ 50 W and switching frequency ƒs = 50 kHz. The transformer is built from ferrite 3C8 with 

ETD 34 core. Its volume is 7640 mm3, effective area 97,1 mm2 and the smallest surface area of the core 

is Ac,min = 86,6 mm2. Copper filling factor is assumed to be 0,6 and saturation flux density at 100 oC is 

0,32 T. Calculate the number of turns in the transformer when demagnetization winding N3 = N1. 

Remanence flux density can be assumed to be zero. Primary inductance of the transformer is 10 mH, 

calculate the needed airgap length. 

 

Question 4 

Efficiency is important in switched mode power supplies. One part of the losses are the switching losses 

of the power semiconductor devices.  What kind of methods can be used to reduce the losses created by 

these switches in SMPS. Describe also shortly other sources of losses in SMPS. 

 

Question 5 

What kind of methods can be used to implement current-mode control in SMPS? What are the advantages 

of current-mode control when compared to the voltage-mode control (PWM duty ratio control)? 












