[ Downloaded from joc-isice.ir on 2025-12-10 ]

[ DOR: 20.1001.1.20088345.1400.15.2.12.9 ]

[ DOI: 10.52547/joc.15.2.107 ]

J S oo

I
? ISSN (print) 2008-8345
c ISSN (online) 2538-3752
E

- ; okt ; e
Vo V-G aseao N F QLM.{D ¥ ooylad N0 > P

Syl 9 o LC (68959 yihd &0 b Cwgr Jowo Sy (IS 9y &
2ot ¢ Sl 8 5SS 4 (i O3 g [l e L ¢SS s
mo.afkar@mail.sbu.ac.ir « zig 4gs o&asls s o (Sla sl i 03,5 i dos glas ! i Lyl i) (g il

i gl oKsls ‘j;_.'\i.\i.x;d slags PR o)_)f Lﬁ-lg:-\a_-lqr.? slags s g | wt.i)lf L;_,g..idl:'
m.rahmatikhorramabad@mail.sbu.ac.ir

¢ it o oI5 do o (6l 5 omrlige 03,5 o (Glags )l gmalige b plid IS (g ol
sa.mahmoodian@mail.sbu.ac.ir

r_gavagsaz@shu.ac.ir ¢ zig g oKasls ¢y dobidod (slags il omdign 03 3 (6551 5 SGKe _pwalign 84K (b skl ”
serge.pierfederici@univ-lorraine.fr ca.di s o, 58 o&sils ¢ (63,108 5 s i &SI 5 (65,5 ead 51512 cplad sl ®

WA/ BT i AR/ /YO 1l g WAL/ /YT Sl s

Do s 73 o ol 3 4 oL ) oo (6OIMLL Com m (s Jon 53 538 ol (53555 7k (6,5 S w oy

Oss ) oo 385 o ( J 287 gy opl o Cnlodd slthy (Wl (L slae (e (ST B, K el nl
S s Wy STkl gl 2alS (gl s JEST (sl ke oSS o (gl ke aen 15,8 o S (5l
s 2T 5 (S5l s o 5L 3Lty S8 0l Sl Gl ool Ll g 58 o0 80 e Sl ke

o &1yl galgring I ST By o sliel S candllans ) g

Rt J.LA g‘ﬁjlﬁ:)‘.b.bf Awﬁl:! )l::u 50.\;de2§ :hs"\fb’ lods”

A control method for a DC-DC boost converter with an LC
input filter based on Lyapunov function

Mohammad Afkar, Mahsa Rahmati Khorramabadi, Sara Mahmoodian
Yonesi, Roghayeh Gavagsaz-Ghoachani, Serge Pierfederici

Abstract: The use of the input low-pass filter causes instability in DC-DC converters. These instabilities occur
because of the interaction between the filter and the converter. In this paper, a control method based on Lyapunov
is proposed. This control method uses the exact system model without linearization. All state variables are
controlled using an instantaneous model. A new state variable is defined to reduce the static output voltage error.
No condition is necessary to implement the control strategy. The simulation and experimental results are presented
to validate the proposed control method.

Keywords: Controller, Lyapunov function, Stability, DC converter
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