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The output voltage Uaus as well as the current IL0 are both a little bit lower than 

5 V and 5 A. The reason is the diode forward voltage drop of 0.6 V. When you 

decrease the diode forward voltages to 0 V, you will get approximately accurate 

values: 

 

 

 



Uout = D*UDC = 6 V, the output voltage increases from 5 V to 6: 

 

 

For the ripple current in the continuous conduction mode, the following equation 

holds:     
   

    
        , where the maximum ripple current appears at a duty 

ratio of D = 0.5. Hence, we can calculate the inductance as 

                                 
   

      
                  

 

 



4. 



Since the mean voltage across the inductor has to be zero in steady state, the output 

voltage can be calculated via a voltage divider, which is formed by the load resistor 

and the inductor resistance:         
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Within GeckoCIRCUITS, you can visualize a change of component value with the help 

of the “break-function”: In the “SimulationParameter” menu, you can set a break 

time tbr, which defines a time when the simulation should stop during the whole 

simulation run. After the simulation break, you can change the component value and 

continue your simulation.  

 

The mean value of the inductor current is decreasing, whereas the size of the current 

ripple stays more or less constant. 

  

 

In practice, an inductor where the series resistor is of comparable size as the load 

resistor would be not approproate, since, for instance, the output voltage is getting 

dependant from the output load resistance.



 

The maximal ripple current appears with a duty ratio of D = 0.5 and can be calculated via the 

capacitor charge 

                   

Assuming a constant output current, the equation fort he capacitor is simplified to  
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The charge that is stored in the capacitor is increasing with a positive current, and 

the maximal change of charge can be calculated by the equation 
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Considering the given maximum voltage ripple, we calculate the required capacitance 

value as    
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Since the converter is operating at the limit between continuous and discontinuous 

conduction mode, we can use the equations for the continuous operation: 
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With this result, we can calculate the limit duty ratio Dlimit : 
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a) D=0.84 – The buck converter operates in the continuous mode; since the load 

resistance is quite large, it takes a while until the converter reaches steady state.  

 

b) D=0.56 – Now, the converter operates in continuous disconduction mode. At 

simulation startup, the simulation reaches steady state quite fast. The reason is 

that the ringing is surpressed during the time interval when the inductor current 

is zero. 

c)  

 

D = 0.4 – Since the ripple current is flowing nearly completely via the capacitance, 

the equivalent series resistance generates a voltage drop, which increases the output 

voltage ripple. 



 



 

1, 2: From the relationship  
    

   
 

 

   
 it follows that      

   

    
      . We can calculate the 

initial value of the inductor current as     
     

   
        . The circuit does not contain large 

power loss sources, therefore the initial ringing would never decay! If you have a look at the 

diodes and the IGBT switch you will recognize a forward voltage drop Uf and. UDS_on , which is 

introducing some damping to the circuit. The following figures show uOut and iL (with a zoom 

factor on the time scale). Here, you can see the decay of the initial ringing, the period of the 

ringing as well as the current ripple. 

  

 
 

 
 

According to the forward voltage drops and the on-resistances oft he components, we can 

also observe a deviation of the output voltage mean value from the targeted 50 V. 

The ringing frequency can be read from the plots to  
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The circuit is building a resonant circuit (L and C), where we can regard the capacitor as being 

on the right-hand side of a transformer, which can be transformed to an equivalent capacitor 

on the primary side:  
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Inserting numeric values, we get 
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Zooming into the simulation results, we can observe the 100 kHz voltage- and current ripple 

of the circuit: 

 

 

The maximum change of charge calculates as 

   
       

  
         

Hence, the minimum size of the capacitor is: 

     
  

     
         



Therefore, we get the results for the ripple current and voltage: 

 

 

Since the converter is going to discontinuous conduction mode, the output voltage 

increases to approximately 79 V: 

 

Zooming into the figure, we can observe the discontinuous current in the inductor: 

 

Furthermore, the time to reach steady state is reduced when the converter operates 

in discontinuous conduction model. This can be explained – similar to the exercise 

part A, buck converter – due to the suppression of a free ringing in discontinuous 

conduction. 



 

In the discontinuous conduction mode, the duty ratio for the boost converter is 

calculated as 
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Here,  ILoad_limit_max is the maximum current at the limit between continuous and 

discontinuous conduction mode: 
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Hence, we get D = 0.563. 

 

 

 


