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Theory  

The step-down dc-dc converter, commonly known as a buck converter, is shown in Fig. 1. It 

consists of dc input voltage source   , controlled switch S, diode D, filter inductor L, filter 

capacitor C, and load resistance R. The output voltage and current waveforms of the circuit 

(Fig. 1) are shown in Fig. 2. The output voltage is same as the input voltage, i.e.,       , 

when the switch is ON, during the period,        . The switch is turned on at    , and 

then turned off at      . This is called ON period. During the next time interval,     

   , the output voltage is zero, i.e.,     , as the diode,   now conducts. The OFF period is 

          , with the time period being            . The frequency is   
 

 
. With 

T kept as constant, the average value of the output voltage is, 

       

The duty ratio is   
   

 
 

   

        
 

 

Figure: 1 Circuit diagram of Buck converter 

Note:                           



 

Figure: 2 Wave form of buck converter 

 

Figure 3: Schematic view of Buck converter in eSim 

 

 

 

 

 

 

 



Simulation results 

 

Figure 4: Input voltage wave form 

 

Figure 5: Output voltage wave form 

 



 

Figure 6: Output Current wave form 

 

 

 

Figure 7: Python plot for input and output voltage waveform 
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