1) The DC/DC converter shown in Fig. 1 operates in CCM. The switches are in position 1 for 0 <t
< DT, and in position 2 for DTs <t <T.. Assume that all components are ideal.
a) Derive the expression of Vo/V iy as a function of D and sketch its plot.
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Assuming V\y = 2.5V, D = 0.75, R=5Q, fs, = 1.5 MHz:

b) Calculate the output voltage, Vo.
4

7075 4 237 Yo7 5V

c) Select L such that the peak-to-peak current ripple is 30% of the nominal current.
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d) Calculate the peak-to-peak output voltage ripple (the ESR can be neglected).
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e) Show that the converter of Fig.'1 can be drawn in the electrically identical form shown in Fig. 2 .
Sketch the waveforms v4(t) and i(t). Use the circuit averaging method to derive a large-signal
averaged model for this converter.
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f) Perturb and I|near|ze the averaged circuit model to obtain a small-signal ac equivalent circuit of
the converter.

g) Derive the transfer function Go( )= Vo (assume Gpwm=1 V). Sketch the Bode plot of |Go(jo) |.
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2) The DC-DC converter shown in Fig. 3 operates in CCM at switching frequency fs, = 500 kHz
) Draw a plot of the DC voltage transfer function Vo/Vin as a function of the duty cycle D.
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Given the following specifications: Viy=24V, Vo =15V, Po=6 W

b) Calculate the duty-cycle D.
c) Calculate the averaqe inductor currents.
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d) Select L4 and L, such that the peak-to-peak current ripple is less than 25% of the average

current.
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) Select the capacitor C4 such that the ripple voltage (peak-to-peak) is less than 1V
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f) Derive expressions for L1 and Lo as a function of D.
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g) Does the dlode D, seta |Imlt to the maximum duty cycle’? Briefly motivate your answer.
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