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Theory

The power circuit diagram of the SEPIC is shown in Figure 1. It includes DC input supply
voltage v;,, capacitors C; and C,, inductors L, and L,,switch S (MOSFET), diode D; and the
load resistance R. It is assumed that the components are ideal and also SEPIC operates in
Continuous Conduction Mode (CCM).

Figure 2 and Figure 3 show the modes of operation of the SEPIC. In Figure 2, when the
switch S is closed, the diode is reverse biased, the inductor L, is energised by the source
voltage V;,, , while the L, charges the capacitor C,.The polarity of the inductor current and
capacitor is shown in Figure 3. The current i;, increases at the rate given by equation (1)

diLl n
=2 0<t<dT——————— 1
dt L (1)
Vin =V —— ——— (2)

where v, is the voltage across the capacitor Cy, d is the duty cycle and T is the switching
period. In Figure 1.3, when the switch is open, diode D, is forward biased, the inductor L,
charges the capacitor C; and the inductor L, charges C, . Under this condition, the equations
(3) and (4) are valid.

iL2=iD=i0____(4)

where ip, Is the average current of diode D, and i, is output current. When the SEPIC is

operating in CCM, the voltage conversion ratio of the SEPIC can be obtained from the volt

second balance of the inductor L, in one switching period and is given by equation (1.4).
v, d
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where v, is the output voltage of the SEPIC converter.



Figure 1 Circuit diagram of SEPIC converter
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Figure 2 SEPIC converter during switch in ON condition
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Figure 3 SEPIC converter during switch in OFF condition

Note: L, = 90uH, L, = 90uH, C; = 80uF,C, = 80uF,R = 3.20Q



Figure 4 Waveforms of different currents and voltages in SEPIC
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Figure 5: Schematic view of SEPIC converter in eSim



Simulation results
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Figure 6: Input voltage wave form
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Figure 7: Output voltage wave form
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Figure 8: Output Current wave form

0
w =
& Qaze
e d uc a1 on
Plotting-212 ﬂ
B sepicconverter [Tret_capadi_ |
[ net-_c2-pad2_
[ net-_q1-padz_
List of Branches:
,.,((xli [it#branch o
6 [ i2#branch
A [ vastranch
> [ va2#branch
Eﬁ oz [ v_u2#branch
T 4
3 Plot
o
[hian- =
= Multimeter
Clear Plot Function
Standard functions
o4
| I I I I I Additon: Nade1 + Node2
0.000 0.002 0.004 0.006 0.008 0.010 s e
time-—> Division: MNode1 / Node2 .
(G NodeT s Node
K. Ng Pl... ki Ng... Fl Ki... Ng T ki Ng... Fl.. k... Ng Pl ki Ng... F.. ki.. Ng... Ng. 4
e
[INFC]: Current Project is C:\Users\LEGN\Desktop \sepicconverter 5|

[INFC): Ngspice simulatian is called : C:\sers\LECN!Desktop\sepicconverter

[INFO]: PythonPlotting is called : C:\Users\LEON\Desktop'sepicconverter

[INFO]: Kicad to Naspice Conversion s called Jl
MINFO1: Current Protect is C:Wsers\LEON'Deskton\sepictonverter =4

HOTyoeheretosearch = ¢ } m ﬁ m Y @) B m ’ ~ iz ) 3,1"‘:,1;020 §|

Figure 9: Python plot for input and output voltage waveform
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