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2013 problem g porverlpower Erectronics dage t or z

PhD Written Preliminary Exam April l

Problem 9A) Power Electronics (2 pts)

A tsuck-Boost converter shown below is design to operate with V,,=30V , V"

. Assume ideal comPonents.

=60Y and f,=200kH2. Themaximum

oulput power level of this converter is {,*- = 180

(a,)(1 pt) It is to be designed such that if the power is equal to or higher than one-third of {,*, it remains in the

continuous-current conduction mode; below thi output power level, it goes into the discontinuous-conduction mode.

Calculate the value of the inductor Z to satisfu desien condition'

(b) (1 pt) This converter is operating at 1=90 . calculate and draw the waveforms of the following variables as a

function of time in the figure below, labeling axes as appropriate: vtr,r,,,, i1.,,1001",i,.andi0,*"' (Note: iL.,ippt"=it- I, ') '

4-V>
Y /

L

, r  i p  P  l e

0 P"*r,L *T*) 7, la 3l[
l. .5+r
5 - A

TL
i L

=4, stA

t , \

L
t

Lp"n";= t.{rft:

. ' t f 3 -
;-  \  C' 

{}. f i !r{  la

,r

l **

Itt"v)

t- /,s4J
l f ; ; ' .a6 t \ ' .














