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1. In the circuit shown above, the diodes and the current source may be considered ideal. 
The following is given: 

Vs=230V  
Ls=5mH 
Id=10A 
f=50Hz 

 
Figure 1 a. rectifier circuit b. input voltage waveform 

1.1
 

 
1.2  For vs(t) < 0, D1 is off and D2 conducts. Inductor current equals zero. As vs(t) 
crosses zero going positive, it takes a finite time for the current is(t) to build up to 10 A. 



During this buildup time T1, D2 remains in conduction which keeps vd(t) = 0, ie. creates 
a voltage notch. 
As vs(t) crosses zero going negative, vd(t) will equal zero as diode D2 turns on, so there 
will be no voltage notch. The average value of the the voltage waveform shown above 
with the voltage notch caused by Ls is smaller than the Ls = 0 waveform. 
1.3 During time interval T1 

 

 

 
 
 



2.  A 1 kW, 48V output step-down converter is to be evaluated. Consider all the 
components to be ideal. The output capacitor C is so large that the output voltage can be 
considered to be constant. The input voltage is 100V, and the switching frequency is 80 
kHz. 
 
 

 
2.1 The first step is to calculate the critical inductance for the converter to operate in 

the Continuous Conduction Mode. Once that is done it will be obvious that in 2.1 
the converter works in CCM and in 2.2 in DCM.  

 

 

 
 
2.2  The same procedure as in 2.1, the current waveform is different since the 

converter works in DCM. 
  
2.3 Cost ~ L*IL,peak*IL,rms  for both inductors. The cost ratio can then be calculated 

using the results from 2.1 and 2.2. 



3. Design a full bridge converter to operate in continuous conduction mode (CCM) for 
the following specifications: 

360V<Vin <400V (nominal 400V) 
200W <Po <500W (nominal 500W) 
Vo =54V 
f=100kHz 

 ∆iLp_p <20% of nominal load current 
 ∆vOp_p <20mV 
 LM~4mH 

 
 

 
Solution: The solution below is generalised for the situation that output diodes are not 
ideal which means they have certain voltage drop UD. In the exam question the diodes are 
assumed to be ideal so you can replace UD with 0. 

 
 



 



 



 
4. The problem with ripple in the output current from a single-phase full bridge inverter is 
to be studied. The first harmonic of the output voltage is given by Vo1=220V at f = 47 Hz. 
The load is given in the figure as L = 100 mH in series with an ideal voltage source eo(t). 
The converter works in square wave mode. 

 
4.1
 

 

 
  
4.2   

 
4.3 Advantages: simple control, low switching losses (the switching frequency is 
fundamental frequency) 
Disadvantages: high current ripple, the output voltage cannot be controlled 
4.4 Modifications: e.g. voltage cancellation modulation scheme 
 
  


