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DIGITAL CONTROL OF POWER ELECTRONICS
Voltage Mode Control of Boost Converter
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Vin = 5

Vo = 10

d = 0.5

L = 100e-6
C = 247e-6
r = 0.01
Po = 10

fsw = 200e3
R = Vo~2/Po

Le = L / (1-4)"2

% plant transfer function

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

Gp = Vin/(1-d)"2 * (1-s*xLe/R) * (1+s*rxC) / (LexC *x (s~2 +s*(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
Gpwm = 1
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[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 = fc*kboost

kc = gaincontroller * 2xpi*fz/kboost

wz = 2%pixfz

wp = 2x%pixfp

Gec = kc/s * (1+s/(2xpixfz))~2 / ((1+s/(2xpix*fp))~2);

1.0 (0.00000001976 5> -+ 0.007506 5 — 200.0)

Gy(s) = 1
p(s) 0.000000988 52 + 0.0004247 s + 10.0 M
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wp = 375849319, w, = 1050.3789, k = 24.7986 3)
p1 = —55241.028, p, = —13201.0018, p3 = —3122.8686 + 5036.1582i, ps = —3122.8686 — 5036.1582i, p5 = —276.9265
4)
50 — BodeDiagram ; .
)
S 0 8
Q
©
3
S -50 - .
s
_100 i ool i Lol i ool i ool i ool i [
540 T T T T LR | T LR | T L L | T T T T T
360
g
g 180
T o
_180 i ool i [ A | i [ R | i [ R | i ool i B

10° 101 10% 10° 104 10°
Frequency (Hz)

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

2/3



DIGITAL CONTROL OF POWER ELECTRONICS VOLTAGE MODE CONTROL OF BOOST CONVERTER
MARQUETTE UNIVERSITY

0.1 0.1005 0.101 0.1015 0.102 0.1025 0.103

0.55 | -
>
0.5
045 | | | | | | |
0.1 0.1005 0.101 0.1015 0.102 0.1025 0.103
Time (s)

Prof. Nathan Weise Last Updated: March 14, 2019 - 11:36am 3/3



