DCI\)/IiéoSoft Swi"c&hing
LA

B560C l
M2 = (gy 1€ >Ry

—._\ %}C} {Rout}
SC100NO6LS3

Op
L [Cu |f, |Diode _|n(sim) _

22uH 22uF 202k Si(FR) 93.9%
22uH 22uF 202k SiSchottky  95.8% Yl r
22uF 202k SiSchottky  98.2% N
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DCM Simulation

I(D1) Id(M2)+Id(M1)
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MOSFET Turn-Off

1d(M2)+Id(M1)

10A

BA

-1A
54V
42v-
30V
18V-
6V
-6V
360W
280W-
200W-
120W-
40W-

-40W: T I I
3.609ps 3.627ps 3.645ps 3.663ps 3.681ps 3.699ps
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MOSFET Turn-On

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

. . e
'BV I : o r—— I -
. V(sw,out)*I1(D1) (= 4 %.\.. ' V(sw)*(Id(M2)+1d(M1))
20w : : D | : :
Z Z Lo ‘
ow /
-20WH ’ ' ;
-40W- T T T T |
4.68ps 4.76ps 4.84ps 4.92ps 5.00ps 5.08ps 5.16ps
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1 MHZ Operati |
per?k I?n R [LIV SR (01) |
1 > I H i
11A ; 1)‘/: ':"-PL 1 |
I I I DA I
I |
SA e T [
| 24 U
— o sev |
-2A V(ouD) 1 42v4 I
60V : ; 1 28v- :
' ' : 14V- 1
28V W . I
=14V - -
: V(sw,out)*I(D1) :
*

SOW V(sw) (:Id(Mz)-lzld(Ml)) I
=5V : ; |
140W- |
|
|
60W— . I
60W: . 1 I
1.92us 1.96ps 2.00ps 2.04psl]
|---|----|--u---

-20W 1 1 1 1 1 1 1 1 1 1

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

Low Power Operation <

I(D1)
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= W ,}L < 62"[,

3.5A
2.1A
0.7A;
=0.7A-
-2.1A-

1d(M2)+Id(M1)

-3.5A

50V

23V

-5V

21W
15W-
oW
3
-3W-

-9wW

1 1
Ops 1ps 2pus 3ps 4ps 5S5ps b6ps 7ps 8ps 9ps

1

Ops 11ps 12ps 13ps 14ps
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Synchronous Operation

R e \
g e Y
8 + Aow "r\:&q"\le comem |
L1 @ o
g 213 o2 goul
{L}

+ Climira\e \/P \\5‘*5
Ll N (reface d Ton loss)
{va} @ 'ﬂ C uNl}ﬁLsT{C} {Rout}
N4 1 Wr o dud bmer
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Synchronous Simulation W

Id(M2)+Id(M1)

-1d(M3)

10A

— 4A

-5V : ' : : : ' -3A
120W
o90W-
60W-
30W-
OW-

-30W T T i i i i i T 1
0.0pys 03ps 0.6ps 09ps 1.2ps 1.5ps 1.8ps 2.1ps 2.4ps 2.7pus  3.0ps
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Switching Transitions

Id(M2)+Id(M1) -Id(M3)

14A
10A-

-6V ' ' ' v(sw)*(ld(M2)+Id(M1))

240W- :
160W— - ----------- A v &*@i\ ﬁ*d W (\A’;s -

sow] o [YTRE SRR TN

ow ! : I : ! ! \-._..--""'

80w L S S S
-160W—--- R S

-240W ' I
0.68ps 0. 72ps 0. 76ps 0. SOps 0. 84ps 0. BBps 0. 92|.|s 0. 96ps 1. Oﬁps 1. 04ps 1. OSps
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Low Power Operation 3, - )w 7-a1%

Id(M2)+Id(M1)

12A

V(:out)*I(R:I) V:(g)*I(LIZ)

/ i i 1 T T i 1 T 1
0.0ps 0.3ps 0.6ps 09ps 1.2ps 1.5ps 1.8ps 2.1ps 2.4ps 2.7ps  3.0ps
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Resonant Operatlon

AS-OR Beost ‘onwrter

O A P P N T

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

1(D1) 1' re«wm\' Id(M2)+Id(M1)

9A:

s — T —

60W-

40W-

20w T 1 T T T T 1 T T T 1 1 T
Ops 1ps 2ps 3ps 4dps 5Sps 6ps 7ps 8ps 9ps 10ps 1lps 12ps 13ps
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