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Current Mode Control of Buck Converter
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The plant for a buck converter in continuous conduction mode is shown below.

Gp(s) =
vo

iL
=

R(1 + srC)
(1 + sRC)

(1)

Note, the plant has a single pole and a single zero.
The parameters of the buck converter are shown below.

Vin = 30, Vo = 15, L = 200µH, C = 400µF, r = 0.1, R = 5 (2)

The bode plot of the plant transfer function is shown below for various load points.
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Design the controller below, find the zero, pole and gain for a bandwidth of fc = 1kHz and phase margin
of 60 degrees.

Gc(s) =
k
s

(
1 + s

ωz

)
(

1 + s
ωp

) (3)

Evaluate the gain of phase of the plant at the desired bandwidth

|Gp(s)|s=jω (4)

∠Gp(s)|s=jω (5)

φboost = −90◦ + φPM −∠Gp(s)|s=jω (6)

kboost = tan
(

45◦ +
φboost

2

)
(7)

ωz =
2π fc

kboost
(8)

ωp = 2π fckboost (9)

k =
ωz

|Gp(s)|s=jω
(10)

1 clear

2
3 Vin = 30

4 L = 200e-6

5 C = 400e-6

6 r = 0.1

7 R = 5

8
9 fc = 1000 % select bandwidth

10 pm = 60 % select phase margin

11 w = 2*pi*fc

12
13 gain_gps = abs(R*(1+j*w*r*C)/(1+j*w*R*C))

14 angle_gps = angle(R*(1+j*w*r*C)/(1+j*w*R*C))*180/ pi

15
16 phiboost = -90 +pm-angle_gps

17 gain_need = 1/ gain_gps

18
19 Kboost = tand (45+ phiboost /2)

20 fz = fc/Kboost

21 fp = Kboost*fc

22 kc = 2*pi*fz/gain_gps

23
24 wz = 2*pi*fz

25 wp = 2*pi*fp

ωz = 2840 ωp = 13897 k = 6946 (11)
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