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ABSTRACT
Low volage, high curent functionalities are rapidly proliferating in modern point-
of-load applications like microprocessors, battery chargers, LED ballasts, automotive

drivetrains, portable electronic gadgets etc. To meet these supply reguiremens, traditional

DC-DC buck from switch . of contol,
High deviee power stress and associated rippl current losses Tsolated DC-DC siep-down
converter topologies can provide wider conversion ratos, but they make substantal
compromise on switching volage/curent surges, system volume, cost, transformer
magnetiing losses and effcency. As a resut, declopment of non-solted higher-order

in recent years

Through tis thesis, such advanced transformerlss topologies namely: sixth-order
sepedown converer, fiflorder sep-down converir and fouthorder stcp-down
converte, are nteoduced fo point-of-load applications. Having quadratic type of wider
voliage gain, these topalogies fcilate an optimal trade-off between system orde,
switching clements and imposcd voliagecurent s on the components, Their fime

d I and establish L-C design

cquatons

Stte-space averaged model for cach topology is obtained and lineaized transfer
functions are evaluaed, to subsequently design a fixed-frequency indirct sliding mode
contoller. The cquivalent control la presented in his scheme is duly consituted from
source side inductor curent dynamics and load voltage error information, hus it provides

» as well as ponse, Salient

the proposed topologies are analytically studied with simulation tools and subsequently

outcomes of| prototyp
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