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6. Buck-boost Converter
Circuit and its parameters

Basic Formula
Pspice Simulation
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Vi) = |(V,) if 0<t<D-T

g
(—VO) otherwise
1
¢ Aif =% -V, -D-T
f L L & AiL =0.72
\Y I
) o
0 R 0 L 1-D L
. 3 AiL ' .
lein.— IL - 7 lLl’l’lil'l_ 1464
. 3 AiL ' .
leaX.— IL + — leaX— 1536

The waveforms are a piecewise linear. Collect numbers for plotting.

V, . :
0 g Y min Lmin 0 \
. \Y . ~ 0
DT Vp = £ , 'Lmax i = 'Lmax ip=|
D-T -V, ip = S 0 Lmax
i
Lmax .
T Vo . 0 Lmin )
'Lmin
i max™ Lo iemax ™= ILmax~ o icmax = 9-36



Inductor Voltage

20T
Inductor Current
13.33 1 15.5
v 6.67T . 15.25
1
L — -, Lo
-6.671° 319 1-10 14.75
-13.33T 14.57 t— — — |
I 0 2510 °5.10° 7510 ° 1-10 °
-20— ¢
t
Switch current Diode current
20T 20T
15F 15T
i i
S 1ot D ot
5T 5T
— t — I
0 50°  110° 0 510 ° 110 °
t t
IS:DIL IS_9 ID:(I—D) IL ID_6
Capacitor current
10T —
6.67T
3337 1
Ic : : Av, ZE-IO~D-T Av, =0.18
~33390 510 1410 °
~6.67T
~10+
t
1g =1 Ig:9 Vg:12 I,=6 V, =18
Pg :=Vg-lg sz 108 P =V,-1, P, =108

Due to ideal components (switch, diode, L and C) that we assume, the circuit is lossless, the
efficiency is 100% and as such Pg = Po.



DCM/CCM Boundary

Case I: L, f, and other parameters are kept constant, R is varied iL_min=0 i max'= AiL
1 .
Lmin AiL
. iLmax | L= I} =036 I,:=(1-D)- I 1I,=0.144
1= .
I max Vo
. ) R:=— R =125
ILmin I,
Case lI: R, f, and other circuit parameters are kept constant, L is varied
\Y 1
R = 3 0 0
. 1 =— 1. =6 Iy = I =15
07 R 0 L~ _p L
i min:=0 max=2" 1L i max= 30 Aip = 1p ax i max= 30
iLmin
i max Aip =30
1L2 = lL |
max
o1 L. =—-V, .D.-T _6
i A= Vg-D-T min" e Loin=24x 10
Case lll: R, L, and other circuit parameters are kept constant, f is varied
Vv I
R:=3 o o
’ I =— I.=6 I = I =15
07 R 0 L~ _p L
i min="0 i max=2- 1 i max= 30 Aip = 1ip max i max= 30
Aip =30
1 1 f ! V,-D 3
h=—.V..D.— min= " " Vg YT . =
Aif = . Vg D : Aip g L fipin = 2-4x 10



Collect numbers for plotting
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Waveforms for iL and IL:
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