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Design and Implementation of 500 kHz High Frequency LLC Resonant
Converter for High Power Density

Hwa-Pyeong Park' and Jee-Hoon Jung'

Abstract

In order to decrease the size of a switch mode power supply, high switching frequency can be an efficient
way to reduce the size of passive components in the converter. In this paper, a 500-kHz high-frequency LLC

resonant converter is proposed with an accurate design method of magnetizing inductance, as well as the

relationship between the switching frequency and the size of the passive components.

Simulation and

experimental results are presented to verify the proposed methods and equations, including the temperature data

of each passive and active device of the converter. Using those results, dominant power losses in the prototype

converter under 500-kHz high—frequency operation are investigated, compared with the results from a 100-kHz

converter. In addition, operating waveforms and power conversion efficiency will be shown to obtain design

considerations for the high switching frequency LLC resonant converter.
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Fig. 2. Operational waveform of LLC resonant converter.
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TABLE 1
SIMULATION RESULT OF OUTPUT RIPPLE VOLTAGE

Value
400 V
0V, 12 A
1 uF, 40 m

Specification

Input voltage
Output
Output Capacitance

Result Output ripple voltage
100 kHz Output 18.21 V(pk_pk)
500 kHz Output 1.05 V(pk_pk)
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Fig. 7. Simulation results of 100 kHz and 500 kHz LLC
converters.

TABLE I
DESIGN PARAMETERS OF 100 kHz and 500kHz
LLC RESONANT CONVERTERS

Specification 100 kHz 500 kHz
Lm 230 uH 70 uH
Lr 70 uH 26 uH
Cr 18 nF 4 nF
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TABLE I
COMPARISON OF COMPONENTS TEMPERATURE
WITH RESPECT TO THE SWITCHING FREQUENCY

Specification 100 kHz 500kHz
Diode 58T 66C
MOSFET 31T 46C
16599(gate driver) 40C 56C
Transformer 50C 64C
Resonant capacitor 31T 3BT
Output capacitor 26T 31C
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