1) The current-fed converter shown in Fig. 1 is operating at f;,=1 MHz (assume ideal MOSFETs
and diodes).

a) Derive the DC transfer function Va/li.

Consider the following specifications: Iy = 5A, Vo=5V, Po=10 W.

b) Select the output capacitor C such that the peak-to-peak voltage ripple is less than 1% of the
nominal voltage.
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c) Derive the transfer functions Gu(s) = \./—° and G,i(s) = L’— assuming Gpww (s)=0.5 V' (hint:
Ve I
perturb and linearize the average diode current <iy >; ).

= (1-d) iy Zgﬁ_.;:('l 'D‘J)(Im’f?;vj

i =
. (M jvo V= (- Yy iy = (10 -2 Yy 4T, )
-7 [ ~_dT
¥4 J:'l"u\l("-D) g = (1°0)iyy W
v1:V°(4-D) :"4 = (4-D)V0”°rvo
~ Y,
d 7o
-~
O, i [ Vo
= N(1-D I —Al
: ‘ Rire=( % ; d‘wc)'i.-
~ ~ ~ - _R
Vo v a/ Vo R-T, R-Tw Y
(3) = = 2.4 ,0 = - g et 145RC
oc e a ¥ a 'm:o 144R¢ cr 2 e
A _ oo
Gpypm (») = = = 0.5V
pwM (») T
vi(h) = zl—" Vo (o)

Tutorial8 Page 1



d) Determine the compensator transfer function G. (s) such that the loop gain has a constant
slope of -20 dB / dec, crossing the 0dB axis at f. = 100 kHz.
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e) Design the error amplifier.
f) Sketch the asymptotic plot of the closed-loop output impedance.
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2) The buck converter shown in Fig. 1 operates in CCM at faw = 500kHz. The current ripple in Lz

is negligible. Assuming Vi, = 12V, Vo =5V, Po = 15W, C; = 270pF (ESR =22 mo, Vigwes=25V, L L
Irrsssos=1520 Mgy ): [ ! isw 2
a) draw a plot of igy as a function of time; n g f ﬁ ‘ﬁ h H \ A
b) calculate the voltage ripple AVc: ; VlN l J_ -
c) calculate the average power dissipated by Cy:
d) select the inductance L, such that the peak-to-peakcurrent ripple Al y is less than 6 mA. + | +
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