Exercise#3 Basic DC-DC Converters

1. For a buck converter derive an expression for Vo/Vy, Air, Av,, Iy min, Lmin, fmin in @ CCM in terms of
the circuit parameters.

2. For a boost converter derive an expression for Vo/Vy, Air, Av,, Io mins Liins fmin in @ CCM in terms
of the circuit parameters.

3. For a buck-boost converter derive an expression for Vo/V,, Air, AV, Io min, Liins fmin in @ CCM in
terms of the circuit parameters.

4. The buck converter has the following circuit parameters:

Ve=12
D=04
R=2
L =100 uH
C=200 uH
f=100kHz
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a) Find (i) Vo, (ii) A, (iii) I, (iv) Ip, (vi) Is, (V) L, (Vi) Lo, (Viid), iz min (iX) 72, max (X) ipmavs (X1) i max
(xi1) 1cmax (Xiil) Av,. Sketch key waveforms and label key quantities.

b) If the other parameters are kept unchanged, find the required: (i) Io,min, (i1) Linin, (ii1) fmin to keep
the converter operation in a CCM.

5. The boost converter has the following circuit parameters:

C=200 pH
=100 kHz

a) Find (i) V,, (i) Ai , (iii) Ir, (iv) Ip, (vi) Is, (V) 1, (Vii) Lo, (Viii), iz mins (X) iL, max (X) ipmaxs (X1) igmax
(xii) 1emax (Xii1) Av,. Sketch key waveforms and label key quantities.

b) If the other parameters are kept unchanged, find the required: (i) Io,min, (i1) Liin, (i1l) fiuin to keep
the converter operation in a CCM.

6. The buck-boost converter has the following circuit parameters:

C=200 uH
£=100 kHz

a) Find (1) D: (11) AiL 5 (111) IL; (IV) ID; (Vl) ISa (V) Iga (Vll) Ioa (Vlll), iL,min: (IX) iL, max (X) iD,maxa (Xl) iS,max
(xi1) i¢max (Xii1) Av,. Sketch key waveforms and label key quantities.

b) If the other parameters are kept unchanged, find the required: (i) Io,min, (i1) Liin, (iil) fin to keep
the converter operation in a CCM.



