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Series 2 

Switching mechanism in static converters 

Exercise 1 

 

The purpose of this exercise is to investigate the efficiency of four different power electronic 

circuits whose function is to take power from a 24 V dc source and deliver a 12 V dc output to a 6 

Ω resistive load. In other words, the task of these circuits is to serve as dc transformers with a ratio 

of 2:1. The four circuits are shown in Fig. 2.1(a), (b), (c), and (d ), representing a voltage divider 

circuit, zener regulator, transistor linear regulator, and switching circuit, respectively. The 

objective is to calculate the efficiency of these four power electronic circuits. 
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Exercise 2 

A rectifier diode whose technical characteristics (Datasheet) are given in the figure below. 

Determine the value of the maximum losses linked to this diode? 

 
 

Exercise 3 

The two figures below present the datasheets of an IGBT and a MOSFET.  

- Locate the IGBT and MOSFET parameters? 

- Calculate the conduction losses associated with these two transistors? 
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Exercise 4 

Calculate the losses of the switching cell of a small step-up chopper (BOOST) used within a power 

supply integrated into a portable electrical appliance. This small converter works at a switching 

frequency of 200 kHz and at a power of 12 W since it converts the input voltage of 5 V into a 

higher voltage of 12 V providing a maximum of 1 A. The figure below represents the simplified 

electrical diagram of the device as well as the shape of the current passing through the inductor. 

The figure also lists the documentation elements associated with the components. 
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Exercise 5 

Consider a linear approximation of Fig (a) as shown in Fig (b) with D=1 (this assumes that Ts is 

on the time). 

- Give a possible circuit implementation using a power switch whose switching wave forms 

are as shown in Fig (b). 

- Drive the expressions for the instantaneous switching and conduction power losses and 

sketch them. 

- Determine the total average power dissipated in the circuit during one switching period. 

- Find the maximum power. 

 

 
 

 

Exercise 6 

Given that vs(t) is a triangular waveform, assume the switch is ideal and initially off. Control works 

in such a way that it toggles every time vs(t ) crosses zero. Use Vp = 12 V, R = 10Ω and T = 1 ms. 
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a ) Sketch the waveforms for is and Vo. 

b) Calculate the average and rms values for the output voltage. 

c) Calculate the average input power, average output power and efficiency. 

d)  Repeat parts (a)-(c)by assuming T=1µs. 

e) Repeat parts (a)-(c)by assuming the switch has 1 V voltage drop was closed.

 

 


