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DCM: Soft Switching
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22uH 22uF 202k  Si(FR) 93.9%
22uH 22uF 202k  Si Schottky 95.8%
4.6uH 22uF 202k  Si Schottky 98.2%
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DCM Simulation
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MOSFET Turn-Off
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MOSFET Turn-On

Id(M2)+Id(M1) I(D1)

54V
42V-
30V
18V
6V-
-6V
20W

ow

T e B e e O

-40W T i i 1 1
4.68ps 4.76ps 4.84ps 4.92ps 5.00ps 5.08ps 5.16ps

THE UNIVERSITY OF

TENNESSEE [ §

KNOXVILLE




. Id(M2)+Id(M1) l
1 MHZ Operation I .
5 5 I
11A 5 L) 5 5 5 ; 11 | | I
N\ S R i
I | | I
s i B ¥ s o2 S I [
| -2A U
-] 56V |
7 : J
“2A V(out) 1 42V '
60v ; ; 1 28v- :
' : : 14V- 1
28V 1 W | | I
: -14v V(sw,out)*I(D1) :
*

sowY(EW) (:Id(M2)+:1d(M1)) i
=5V - - |
140W- |
|
|
60W- |
60W . i I
1.92us 1.96ps 2.00ps 2.04psl]

-20W ' ' : Y

1 1 I I I I I 1 1 1
0.0ps 03ps 0.6ps 0.9ps 1.2ps  1.5ps 1.8ps  2.1ps  2.4ps  2.7ps  3.0ps

THE UNIVERSITY OF

TENNESSEE [ §

KNOXVILLE

Low Power Operation
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Synchronous Operation
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Synchronous Simulation
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Switching Transitions
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Low Power Operation
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Resonant Operation
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Hard 22uH 22uF 202k Si (FR) 93.9%
Hard 22uH 22uF 202k Si Schottky 95.8%
Soft 4.65uH 22uF 202k Si Schottky 98.4%
Soft 710nH 4.4uF 1 MHz Si Schottky 98.2%
Soft 710nH 4.4uF 1 MHz MOSFET 99.6%
Resonant 10uH + 2.4uH 1uF + 10nF 225 kHz  Si Schottky 98.6%
Resonant 10uH + 2.4uH 1uF + 10nF 225 kHz MOSFET 99.96%
Resonant Boost Converter
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Resonant Circuits
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Resonant Circuit Analysis
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Soft Switching

e Advantages
— Reduced switching loss

— Possible operation at higher switching frequency
— Lower EMI

* Disadvantages

— Increased current and/or voltage stresses due to
circulating current

— Higher peak and rms current values
— Complexity of analysis and modeling
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