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%% BuckBoost current mode control

clear

Vin = 10

Vo = 10

d = 0.5

L = .5%x100e-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';

%opts.PhaseWrapping ='on';

Gp = R*¥(1-d)*(1 - s*xd*L/(R*x(1-d)~2)) * (l+s*rx*C)
)*s*R*C) )

bode (Gp, opts)

grid on

poles pole (Gp)

zeros = zero(Gp)

% design controller
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kfb = 1
Gpwm = 1

[gain_gp angle_gp]l = bode(Gp,2*pix*fc)
angle_gp=angle_gp -360

phiboost = -90 +pm-angle_gp

gain_need = 1/gain_gp

Kboost = tand (45+phiboost/2)

fz = fc/Kboost

fp = Kboostx*xfc

kc = 2xpixfz/gain_gp

wz = 2xpixfz

wp = 2xpixfp

Gc = kc/s * (1+s/(2*xpi*fz)) / ((1+s/(2*pixfp)));

% digital controllers

Ts = 1/10e3

Z=tf('z',Ts)

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

gc_dig_backward_10k = minreal (kc/sback * (1+sback/(2*pix*fz)) / ((l+sback
/(2%pi*fp))))

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)/(ZxTs))

gc_dig_backward_50k = minreal (kc/sback * (1+sback/(2*pix*fz)) / ((1l+sback
/(2%pi*fp))))

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

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

Prof. Nathan Weise Last Updated: March 14, 2019 - 11:36am 2/7




DIGITAL CONTROL OF POWER ELECTRONICS

MARQUETTE UNIVERSITY

DIGITAL CURRENT MODE CONTROL OF BUCK-BOOST CONVERTER

2.506z2 — 2.095z

Ge(z) =

- 22 -1.3319z + 0.33188

8 | | |

0.1005 0.101

0.1015 0.102 0.1025

0.1005 0.101

0.1015 0.102 0.1025

0.1005 0.101

Prof. Nathan Weise

0.1015 0.102

Time (s)

0.1025 0.103 0.1035

Last Updated: March 14, 2019 - 11:36am

)

3/7



DIGITAL CONTROL OF POWER ELECTRONICS DIGITAL CURRENT MODE CONTROL OF BUCK-BOOST CONVERTER
MARQUETTE UNIVERSITY

1.7275 2% 4+ 0.30853 z — 1.419
Ge(z) =

z2 —0.99673 z — 0.0032722 @

0.1 0.1005 0101 01015 0102 01025 0103 0.1035
6 T T T T T T T

O | | | | | | |

0.1 0.1005 0101 01015 0102 01025 0103 0.1035

0.1 0.1005 0101 01015 0.102 01025 0.103 0.1035
Time (s)

Prof. Nathan Weise Last Updated: March 14, 2019 - 11:36am 4/7



DIGITAL CONTROL OF POWER ELECTRONICS DIGITAL CURRENT MODE CONTROL OF BUCK-BOOST CONVERTER
MARQUETTE UNIVERSITY
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(2) = 7171292 1+ 071295 ®)

9 | | | | | | | |
0.1 0.1005 0101 01015 0102 01025 0103 0.1035

6 T T T T T T T T

O | | | | | | |
0.1 0.1005 0.101 0.1015 0.102 01025 0.103 0.1035
6 T T T T T T T T
4L =
5
2+ _
O | | | | | | | |
0.1 0.1005 0.101 0.1015 0.102 01025 0.103 0.1035

Time (s)

Prof. Nathan Weise Last Updated: March 14, 2019 - 11:36am 5/7



DIGITAL CONTROL OF POWER ELECTRONICS

MARQUETTE UNIVERSITY

DIGITAL CURRENT MODE CONTROL OF BUCK-BOOST CONVERTER

Ge(z) =
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