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ABSTRACT

This project proposes a new dc-dc converter with a high step-up voltage gain
implemented by cascading a Switched-Coupled-Inductor (SCL) boost converter and a
Multi-Level Circuit. By appropriately selecting the coupled inductor’s turn ratio, the
proposed converter can achieve a high step-up gain with a moderate duty cycle of
the power switch. In this project, the converter operation is studied and analyzed. To
confirm the validity, circuit simulation is performed using PSpice. The laboratory
prototype is subsequently built and tested. Experimental results show that the
proposed converter can boost a 40V input voltage into a 400V output voltage,

supplying a maximum load power of 200W.
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V; = 30V — 40V
V, = 400V

f. = 100kHz

I, = 0.54

Ronin = 8000
P, = 200W

AV, = 0.2%V,

N3

N1:5
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Duty cyc[e D = 0.5313
. Power MOSFET N-Channel
Switch
600V /47A, 120W
Diode Super Fast Recovery Diode
600V /204
Capacitor Electrolytic capacitor
100uF /250V
Primary winding inductor L, = 60uH
Secondary winding inductor L, = 1500uH
No. of turns at primary winding N; =10 turns
No. of turns at secondary winding N, = 50 turns

Core

Ferrite core ETD-59 material N87
with A, = 5300 nH

and 0.50 mm gap (4, = 2400 nH)
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(O 200 e o
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G 200
Dy 136.077 12,101
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aunsal 518az198n
Switch Power MOSFET N-Channel 600V /474, 120W
Diode Super Fast Recovery Diode 600V /204
Capacitor Electrolytic capacitor 100uF /250V
Ferrite core ETD-59 material N87 with
Core

A, =5300nH and 0.5 mm gap

Primary winding inductor

Ly = 60uH

Secondary winding inductor

L, = 1500uH

No. of turns at primary winding

Ny =10 turns

No. of turns at secondary winding

N, = 50 turns
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