1) The DC-DC converter shown in Fig. 1 operates in CCM with Vg = 5V, V,, = 25 - 40V, fg,, = 100
kHz, Po= 15 W, ny/n, = 0.5. Transistors Q1 and Q2 are driven by the same gate signal.

a) Derive an expression for the DC voltage conversion ratio Vo/Viy

b) Calculate the minimum inductance value that ensures CCM operation.

c) Calculate the maximum duty-cycle value for which the transformer core is completely
demagnetized at the end of the switching cycle.

d) Calculate the maximum voltage drop across switches Q1 and Q2.

e) Calculate the output voltage ripple (C= 470 pF; ESR= 50 mQ, L=3Lyy,).
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2) The DC/DC converter shown in Fig 2 operates in CCM.

a) Draw a plot of the DC voltage transfer function Vo/Vy as a function of the duty cycle D and the
turn ratio nz/ns.

Given: Vin=1.5V, Vo =24V, Po = 6 W, fsw = 500kHz:

b) Select the turn ratio nz/ny such that D=50%.

c) Calculate the minimum magnetizing inductance value for CCM operation.
d) Draw a plot of iy, iz and i3 as a function of time (assume Ly>>Lamin).

e)

Select the filter capacitor C such that the peak-to-peak output voltage ripple is less than 2% of
the ouput nominal voltage (assume Lm>>Lnmin)-
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