1) The DC/DC converter shown in Fig. 1 operates in CCM. The switches S1 and S2 are driven
synchronously (both ON or OFF). All the components are ideal: losses may be ignored
a) Derive the DC voltage transfer function Vo/V|y as a function of D and sketch its plot
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b) Derive expressions for the average currents | 4, I 2 as a function of D and Ip
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Assuming Vy = 1.5V, Vg =48V, Po = 10W, fg, = 300 kHz:
) Select L1 and L, such that peak-to-peak current ripple is less than 20% of the average current
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d) Sketch a plot of the current flowing through C4 as a function of time ( neglect the current ripple
in Lyand Ly.).
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e) Select Cs to ensure that the peak-to-peak voltage ripple is less than 0.3V.
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f) Calculate the peak-to-peak output voltage ripple (C = 910 uF, ESR = 25 mQ).
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2) The DC/DC converter shown in Fig. 2 operates in CCM. The switches S1 and S2 are driven
synchronously (both ON or OFF). All the components are ideal: losses may be ignored. Assume
Vi =12V, D = 0.63, R= 2Q f,, = 300 kHz.

a) Derive the DC voltage transfer function Vo/Vy as a function of D and sketch its plot.
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b) Derive an expression for the conditions under which this converter operates in CCM. Express
your result in the form K > K#(D), and give an expression for Kt (D).
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c) Calculate the minimum inductance value such to ensure CCM operation.
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d) Assume L< L. Derive an expression for the DC voltage transfer function Vo/Vy of the
converter operating in DCM.
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e) Calculate the outpat voltage Vo assuming L=0.5 pH.
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