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Abstract

This paper represents characteristics and design example of series loaded LCC type high frequency resonant
DC-DC converter with variable parallel capacitor in the secondary side of inductive power transformer. In this
converter, ZVS(zero voltage switching) technique is applied to reduce tum-off switching losses, and the applied
converter used the PFM switching pattern to control output voltage. The operating characteristics of the
proposed converter is analyzed using nomalized parameter such as switching frequency and load factor with
varing the secondary parallel resonant capacitor. The results of analysis show the operating characteristics and
design method of the proposed converter using characteristic values. And, the proposed converter can be applied
for the contactless power supply with linear transfer system such as clean room facilities of semiconductor and
Flat Panel Display.
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Reference Normalized
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Voltage E,=E, v (2)= AE—"‘)-
E . " 1
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Capacitance c.=Crl bo= % bl= CC"Z
Frequency me‘i—? u= ; =fW(@a/LO)

<Remarks>
f, : Resonant Frequency of Converter

s Switching Frequency of Converter

T, ! Operating Period of Converter
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Table 3. Design of circuit parameter

User Specification
Ed 300 [Val
P 21 kW]
Parameter
A 0.5
u 1.08
| 0.14
Value Of Theoretical Characteristic
P’ 1.617
\'A 1.0
Circuit Parameter
Ls 74 [uH]
Cs 1.54 [uF]
Cr2 0.22 [uF]
Req 35
fr 149 [kHz]
fow 16.09 [kHz]
Zs 6.93
Vo 300 [Vl
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Fig. 13. Experimental Block diagram of Proto
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Table 4. Experimental parameter of Prototype
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Item Symbol Value/Plant
EY Fa A Lr 73.4[pH]
Y FHAWAE Crl 1.54[uF]
¥y FAANAE Cr2 0.22[uF]
Power Swtiches S1~S4 SKM400GB128D
(IGBT) (400[AD)
SKKD105F
AFeles | DITDA | oraLarr05us)
FRF 4 f, 15{kHz]
EY Zo] Track[m] 23[m]
23 8% Power 21[kW]
29 Ay Vco 300[Vdc]
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