1) The two-phase series capacitor buck converter shown in Fig. 1 operates in CCM at fg,
=1/T,=1MHz. The switch driving waveforms are illustrated in Fig. 2 Cy L
a) Derive the DC voltage transfer function Vo/V as a function of D (assume the converter is . -
lossless and the inductance values are matched (i.e. Ls= L)) + o
Assuming Vi, = 12V, Vg = 1.2V, P = 12W: v Q. Q
b) calculate the average currents I, and |, -
c) Select the inductance values, L, and L,, such that the peak-to-peak current ripple is less than Q.
20% of the average current. ! Lo
d) Sketch a plot of the current flowing through C, as a function of time. -
e) Select C, to ensure that the peak-to-peak voltage ripple is less than 0.3V
f) Sketch a plot of the current flowing through L, and Ly % Qe
Phase B =

g) Calculate the peak-to-peak current ripple in Co
h) Calculate the peak-to-peak output voltage ripple (Cp =47 pF, ESR=5mQ)
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2) The converter in Fig. 3 can be drawn in the electrically identical form shown in Fig. 4 (q(t)=1 b
when the switches are in position 1). = S~

a) Use the circuit averaging method to derive a large-signal averaged model for this converter. It o2 TR= | Vo
b) Perturb and linearize the averaged circuit model to obtain a small-signal ac equivalent circuit Vi (2) t 1 v
of the converter. :

c) Derive the transfer function Goy(s) = Yui Sketch the Bode plot of |Gogljm) |. =

t

Fig. 3
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