1) The DC/DC converter shown in Fig. 1 operates in CCM. The control signals applied to switches ]

S1 and S2 are shown in Fig 2. Vg = 5V, Pg = 100 W; Viymin = 280V, Vigna = 340V f,,, = 250 kHz. - oo 7 D, L

a) Derive the DC voltage transfer function Vo/Vyy as a function of D. Viwz [ e e m Vs 4 2 3
+ E *3E" Ny = Vour '—|

b) Calculate the turn ratio n such that D, < 40%
c) Draw a plot of iy, igz, i and iLm @s a function of time (ignore the current ripple in L) Ve, [ em a1l gk L. ; © 0T i
d) Calculate the minimum inductance value L to ensure CCM operation ) M T Alig e ”1__?;:,__ ."
e) The output filter capacitor has the following specifications: C = 220 pF; ESR= 35 mQ. Select L B I 1 — - e r———— '
such that the output voltage ripple is less than 1% of the nominal value T mee ke - H
f) Select L, such that the maximum magnetizing current is less than 10% of the current through
the ideal transformer primary. .
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2) The DC-DC converter shown in Fig. 2 works at a switching frequency fsw=250 kHz.

a) Draw a plot of the DC voltage transfer function Vo/V)y as a function of the duty cycle D, asuming
that the inductors L and L, work in CCM.

Given the following specifications: Vi = 5V, Vg = 24V, Pg = 6W.

b) Select the turn ratio nz/ny such that D=40%.

c) Select L such that the peak-to-peak current ripple is less than 25% of the average current.

d) Select L, such that the inductor operates at the boudary CCM-DCM at D=40%.

e) Select the capacitor C, such that the voltage ripple (peak-to-peak) is less than 10% of the
nominal voltage V¢

f) Calculate the peak-to-peak output voltage ripple (C= 470 pF, ESR= 20mQ).

ON Fig. 2
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