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Abstract

This research presents the development of an inverter from a DC source using a polarity-selectable
buck-boost converter. Due to the nonlinear relationship between the reference signal level and the converter
gain when using the ordinary sawtooth signal to generate pulse-width modulation, the newly modified
sawtooth signal was developed in this research. The exponential approximation is applied to the sawtooth
function used for the proposed converter. This research shows that the peak value of the output sinusoidal
voltage can be higher than that of the input DC source. It provides a maximum output current at 1 A, an
input voltage of 156 V, and a switching frequency of 20 kHz. Finally, a design example and computer
simulation were also given in this research to validate the analytical work.
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4.3.2.2 3500 InuuFea (Exponential Approximation)
Veaw = kl(ekzD —1) (4-5)
Tagiwmuali a1 m=D/(1-D) ; (MD=07 AMm=2.333 A1D =03 LAY m=0.428)
A D=0.7;
2333 = k"~ 1)
i1 D=03 :
0.428 = k(> =1)
k("™ 1) 1 k(&%= 1)
=2.333/0.428
=5.451
Fky) = e%7%2 5451 %32 1 4.451 (4-6)
MNANNT (4-6) 3 aidai 19T sunsuls2gnd GNU Octave 1o n13
$19090AaNT IUAITHIAT £, 1IAAUAT (4-5) A28ITIBAF INUUITED HAGNT VDI &, A
Saguit 4.17
% test
k2min = 3.35258;

k2max = 3.3526;

npoint = 1000;
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k2 = zeros (1 ,npoint) ;

ff = zeros (1 ,npoint) ;

for (nl =1 ,npoint) ;
k2 (n1) = k2min + (k2max — k2min) / npoint*n1 ;
k=k2(nl);
ff (n1) = e"0.7%k) — 5.451%e7(0.3%k) + 4.451 ;

endfor
plot (k2, ff) ;

grid on ;
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