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Abstract

This paper presents the current-fed type LLC AC to DC high frequency resonant converter capable of ZVZCS(Zero-
Voltage and Zero-Current Switching). The current-fed type LLC AC to DC high frequency resonant converter proposed
in this paper could operate not only in ZVS(Zero-Voltage Switching) operation by connecting the resonant capacitors(Cy,
C,) in parallel across the switching devices but also in ZCS(Zero—Current Switching) operation of the secondary diode.
The ZVS and ZCS operations can reduce the turn-on loss of the switching devices and the turn-off loss of the
secondary diodes, respectively. The circuit analysis of current-fed type LLC AC to DC high frequency resonant converter
proposed in this paper is addressed generally by adopting the normalized parameters. The operating characteristics of
proposed LLC AC to DC high frequency resonant converter were also evaluated by using the normalized control
parameters such as the normalized control frequency(u), the normalized load resistor(A) and so on. Based on the
characteristic values through the characteristics of evaluation, an example of the design method of proposed LLC AC to
DC high frequency resonant converter is suggested, and the validity of the theoretical analysis is confirmed using the
experimental results and PSIM simulation.
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Table 2. Normalized parameters.

T 2. BXrE mieto et
Unit Values Normalized Values
Voltage E, =E, u.(2) =v,(t)/E,
Current I=E/Z i (2)=i(t)/L,
Time ts w l/fs w z2= t/tsw
frl:l/Qﬂ-Vl/sC; :f /f
( '.’il > im or il < im ) " swtrt
Frequency Fo- 1
" 2 \% (Ls +Lm )Q n= fsw/fr'Z
( '.'il = im )
7,=2\LJC,
(.'.il >, 0r 4 < im) A= RL/Zs
Impedance MN=R,(=R,)/Z
ZS =2 (Ls +Lm)/c’s )\2 :R“,/Zs
( '.',Ll =y )
Power P =E] P'(z)=P(t)/P,
Remarks

Jyw = Switching frequencyof inverter
t,, = Switching period of inverter
L =L(ay = Lyy/L=Ly/L ay =L,/ L)
C=GE=G)b0=C/C=GC/G), by=n/n

R, = winding resistance on the primary and secondary sides
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