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Abstract

This academic paper presents design and construction of
buck de to dc converter with phase lead-phase lag compensator type 3.
The frequency response of buck converter canm be archived from
experimental results with small signal analysis method. The 60
degree phase-margin 1s designed to voltage regulation of 12 volt. The
prototype buck converter controlled with IC UC3824, which i1s mductor
current in continuous current mode (CCM). The experimental results

shown that static and dynamic response of inductor current and output

voltage.
Keyword: Buck de to de converter, Phase-lead Phase-lag and Bode plot
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% Program for calculating feedback controller at FULL LOAD of 2A%
fc=1e3; % Desired crossover frequency %

phi PM=60; % Desired Phase Margin in degrees %
G_PS phase at fc=-140; %Phase Margin for power stage transfer function %

phi boost=-90+phi PM-G PS phase at fc; % Required phase boost see eqgn. 4-22 %
G _PWM gain at fc=0.556; %Gain at fc for PWM block %

G_PS gain at fc=14.12; %Gain at fc for power stage transfer function %
k FB=0.2; %Gain in the voltage feedback path %

G C gain at fc=1/(G_PWM gain at fc*G PS gain at fc*k FB); % Controller gain at fc
egn. 4-24 %

K_boost=tand (45+ (phi_boost/4)); % K boost as in egn. 4-27 %

f z=fc/K boost; % Zero location for Controller egn. 4-28 in Hz %
f p=K boost*fc; % Pole location for Controller egn. 4-29 in Hz %
w_z=2*pi*f z;

w_p=2*pi*f p;

ke=G C gain at fc*w z/K boost; % Controller gain as in egn. 4-30;

% Calculation of controller parameters for op-amp implementation
R1=100e3 % choose R1=100kohm %

C2=w_z/ (kc*w_p*R1)

Cl=C2* ((w_p/w_z)-1)

R2=1/(w_z*Cl)

R3=R1/ ((w_p/w_z)-1)
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