


PhD Written Preliminary Exam  April 1.
Problem 9A) Power Electronics (2 pts)

Soludn. B/2

3,2013  Problem 9 Power/Power Electronics age 1 of 2

A Buck-Boost converter shown below is designed to operate with ¥, =30V, ¥, =60V and f =200kHz. The maximum
output power level of this converter is £, ., =180 Assume ideal components.
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(a) (1 pt) It is to be designed such that if the output power is equal to or higher than one-third of P,

continuous-current conduction mode; below this

it remains in the

0, max 2

output power level, it goes into the discontinuous-conduction mode.
Calculate the value of the inductor L to satisfy this design condition.

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

function of time in the figure below, labeling both axes as appropriate: v,,v, by sioptes iy, OO T, - (NOBE iy iy, =1y — E)
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