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DIGITAL CONTROL OF POWER ELECTRONICS
Digital Voltage Mode Control of Buck-Boost Converter

Ge(z) O Vrey

%% Buck Boost voltage mode

clear

Vin = 10
Vo = 10

d = 0.5

L = 100e-6
C = 247e-6
r = 0.01
Po = 20

fsw = 200e3
R = Vo~2/Po

Le = L / (1-d)"2

% plant transfer function

s=tf('s');
opts = bodeoptions('cstprefs');
opts.FreqUnits = 'Hz';

Gp = Vin/(1-d)"2 * (1-s*d*Le/R) * (l+sxr*C) / (Le*C * (572 +sx(1/(R*C) + r
/Le) +1/(LexC)))
bode (Gp, opts)

grid on
poles = pole(Gp)
zeros = zero (Gp)

% design controller

fc = 1e3
pm = 60
kfb = 1
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Gpwm = 1

[gain phase] = bode(Gp,2*pix*fc)

phase = -phase;

phiboost = -90 + pm - phase

kboost = tand (45 + phiboost/4)
gaincontroller = 1 / (kfb * Gpwm * gain)
fz = fc/kboost

fp = fcx*kboost

kc = gaincontroller * 2xpi*fz/kboost

wz = 2%pixfz

wp = 2xpixfp

Gec = kc/s * (1+s/(2*xpixfz)) "2 / ((1+s/(2xpixfp))~2);

Ts = 1/10e3;

Z=tf('z',Ts);

sback = ((Z-1)/(ZxTs));

gc_dig_backward_10k = minreal (kc/sback * (1+sback/(2*xpixfz))~2 / ((1l+sback
/(2xpixfp)) ~2))

gc_dig_zoh_10k = c2d(minreal (Gc),Ts, 'zoh")

gc_dig_tustin_10k = c2d(minreal(Gc),Ts, 'tustin')

Ts = 1/50e3;

Z=tf('z',Ts);

sback = ((Z-1)/(Z*Ts));

gc_dig_backward_50k = minreal (kc/sback * (l+sback/(2*xpi*fz))~2 / ((1l+sback
/(2xpixfp)) ~2))

gc_dig_zoh_50k = c2d(minreal (Gc),Ts, 'zoh')

gc_dig_tustin_50k = c2d(minreal (Gc),Ts, 'tustin')
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Ge(z) =
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