BUCK CONVERTER
Circuit Simulation done by
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St. Xavier’s Catholic College of Engineering, Nagercoil.
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 V;, 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., V, =V, ,
when the switch is ON, during the period, Toy = t = 0. The switch is turned on at t = 0, and
then turned off at t = T,p. This is called ON period. During the next time interval, T > t >

Ton, the output voltage is zero, i.e., Vy = 0, as the diode,Dr now conducts. The OFF period is
Torr = T — Ty, With the time period being T = Toy + Topr - The frequency is f = % With
T kept as constant, the average value of the output voltage is,

Vo = kV

. . T T
The duty ratio is k = 2% = —09N
T Ton+ToFF
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Figure: 1 Circuit diagram of Buck converter

Note: R = 500Q,L = 1.4583pH, C = 200pF
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Figure: 2 Wave form of buck converter
# [ buckconverter /] (C:\Users\LEQN\Desktop) [no file] - *

File Edit View Place Preferences Tools Help

S Bﬁ .g',m @@ QQO[Q E mmm ﬁgi’ LDI:EJEEE -!;mm‘(

5]
n A i o =
*ﬁ 1.4583 uz
= (L1073 e s &
+ ES-HR E e L
[y S ] T P O et =
ul
WA oUT /
e R L
o > Rlulg@ a2 e )z X
— =1
= P ST R X
r . Lo ™o . e
»
A
& A
&
A}
T—E'
pa)
_v/'
< > <

File C:\Users\LEQM\Desktop\buckconverter.sch saved 7183 X10.800 Y 3.050 dx 10.800 dy 3.050 dist 11.222 Inches

E O Type here to search =/ =l - & | P @' ﬂ d B x 7 ) 05-?:22020 o

Figure 3: Schematic view of Buck converter in eSim



Simulation results
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Figure 4: Input voltage wave form

B tranl: * chusersleontesim-workspace\buckconverter\buckconverter.cir

Figure 5: Output voltage wave form
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Figure 7: Python plot for input and output voltage waveform
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