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ABSTRACT

This thesis presents analysis and design of a Zero-Voltage-Switched (ZVS) Quasi-Resonant (QR)
DC-DC Buck converter. The ZVS-QR DC-DC Buck converter and its feedback control circuit are
analyzed, modeled, and designed. The prototype circuit, which operates with the input voltage of 20V to
25V, the output voltage of 5V, and the load current of 1A to 5A, was constructed. Experimental results
show that the prototype converter achieves zero voltage switching, with the efficiency over 80%

throughout its operating range.
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Ao H F4
ANUDAYYIY clock AR (f, . ) mldnn [2]

3.6
Somn = (3.40)
C

'min ~vco

} 4
TuanBBeilfmua 7, =100kHz uaziden R_ =18kQ 314

$,min

3.6
c = =2nF (3.41)

o 3 3
(100X107)(18X107)

§ ~ LY d @ d & &l
doliussdueann (v,) foundunu 20vp lugdi 3.7 2svsemennuiianaia
(C)) WINLAMANUUANANIENTUTIAURIANA (v,) Huusedudieda (7,0) Aefl 5V(
(Y ! { 4 [ [ [y
u5aFuil 1491091 16 (Soft-Red) 111 3NV Tioanaituussfuniugu (v, ) usedu v_ gn

] 4 [
flouaniiv base vos @, M1lW 0 Whnszua uazusedu v, Hezasen R v 6 vildifa

range

[ 4 d o o3 o A ¥ 1 ~

aseua 7. ldsaudv 1. wveldmsadndusess ¢ i v, dinduediaduige
range min a yco Cyco

) v Ad 4 o ) - a o A 4 o A a 4

duluganndAuawaasludueniovosgili 3.8 infeanudvesdaana clock Mifiadi

d R N < .
gdounlasy 1 Faulsdumud 7, siues Tasnnudgaga ( ) wgnimiua

fs,max

&
Tas R Fevnlanneaums [2]

range

3.6
Ssmax = (3.42)
R

. R
min” range
vco

R . +R

min range

3.6

f max C'VC’O
R nge = 36 (3.43)

1 —
f max CVCO RVCO ,min

1 _ — — - @ — ) ¥
unuA1 R, =18kQ C, =24F f_. =100kHz uas f__ =108kHz 9314 R

range

=22.490
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11 9(RC) ¥o4 1o dedua lddsaunisn (3.44) [2]

t, =R.C, (3.44)
dmuald C, =360pF 1214
7%10°°
R :—'—:1-2-=18k9 (3.45)
360X 10

N T @ y o o ' @
M3ABUIA 9 V99 UC3864 waras 1ansg Ui 3.9 sreazidoamsiiongnsalimhunde iy

duqueeled usnmilenndldiimsimsiey 914910 application Note 401 lod UC3864 [2]

UC3864 0.1uF
5V vSoﬁ-Ref (6l ——|—
NI Vee [15]
INV A Out E_R)Sv%_L
E/A Out Vee [13] v >—0 +15V
T SigGnd  Pwr Gnd [2——_
:L —’\N\:——@ Range BOut [I1]—App, _ ¢ > OJ—I_I_U
) Rein Zero [10] 0.5Q
+——3| cvo RC [9
ZnF 360pF 18
|

JUN 3.9 MsABYIA1N 9 YB3 UC3864
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A(_'Bmaxf.;
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p U

=
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Ao usesdugagameauilgugil

pri,pk
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vosnrwdlunsadag anaug ludfhwesdududsey i ¢, duanldonaumsi 347

[1]

100
Cp = — (3.47)
47 f L
s p
Taeh
1 =
C, fio Ay Wdhvesdanvisey Inih ¢,
L fn MAaNUH e N19Y primary voardouas

=~

v g = - @ i

dunvdszy Indhmeduniegii c, laleaSsanseua D, Arduniu R uaz R, e
LY A A Y 1 [ v o 4 o1
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[

= d 1 o ' A d
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v 9
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4.2 MINATBUMSINHITTAVNIINMIANA

25MINABDY
1. Sagananosiagilii 4.2
2. 910U59AY 15 V 970 DC Power Supply 31 APS-1 1#fi12995A707u
3. 1105991 20 V 910 DC Power Supply 31 PAD35-10L Ifif11935n1nf1a9
4. Tufindussfuodnauasanuiadadinszud Tnan 1A 39 5A
5. 91813991 25 V 970 DC Power Supply Ju PAD35-10L #1995 108789147
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DC Power Supply
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DC Power Supply APS-1
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Han1InNaany
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ﬂ‘lf\Qﬁ 4.1 WﬁﬂTi'JﬂﬂuliQﬂul@Tﬁwﬂ‘ﬂ'ﬂﬂ'Nﬁ]i‘ﬁﬂﬁ$Llﬁ1'ﬁﬁﬂllﬁglliﬂﬂueuWﬂﬂTﬂTQﬂ

v, (V)
VoV)
I=1A IL=2A I1=3A I=4A 1=5A
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-V, +er +vcr =0 (n.1)
d’i
L—F+v, =V, (n.2)
dt
2
di dv
L C
L——+——=0 (n.3)
dt dt
dv i i
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s ——=—"=—" 92§
& C C,
2,
d er er
L, —>+-1=0 (n4)
a  C
dz- .
1 1
L
4= (n.5)
' LC,

Wa1tarss (Laplace) aumsh (n.5) 9218
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r T T
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4 _ Lt Y
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2 1 _
ILr(s) s +—— —sl =0
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s +—
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r
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