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Design of LLC Resonant Converter having Enhanced Load Range

for Communication Power

Byong-Chul So', Ki-Bong Seog, Dong-Hoo Leez, Ho-Chul Jungz, Soon-Sang vaang2
Hag-Wone Kiml, Kwan-Yuhl Cho', and Byung-Kuk Lim '

Abstract - This paper deals with LLC resonant converter for communication power supply. Generally, the load
range of communication power is very wide. However, voltage conversion ratio of LLC converter is highly
dependent of load condition. So, it is not easy to design of robust power supply along with the wide load
condition. Especially, it is not possible to meet the required low voltage conversion ratio for low output voltage
with high input voltage under the light load condition. To solve this problem, in this paper, a new duty control

interlinked with operational frequency has been proposed. To prove the usefulness of the proposed control

method, the simulation and experiments were carried out. The simulation and experimental results show the

usefulness of the proposed control method.

Keywords: LLC converter, frequcy-duty control, light load condition
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Fig. 1 Diode clamped half bridge LLC converter circuit
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Table 1 Load condition for telecommunication power

nput Rated Input Voltage 220[V]
Parameter Input V(?ltage Range 176:275[\/]
DC Link Range 350™400[ V]
Rated Output Power 2[kW]
Rated Output Voltage 48[V1
Output Rated Output Current 42[A]
Parameter | Output Voltage Range 43758[V]
CP Control Range 48758 V]
CC Control Range 43748[A]
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Fig. 3 DC link voltage range by the output voltage
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Fig. 4 Voltage conversion ratio by inductance ratio (rated load)
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Table 2 Main Parameter of LLC resonant converter

Design Parameter Experimental
Parameter
Cr 156[nF] 162[nF]
Lr 11.3[uH] 10.7[uH]
fr 120[kHz] 121[kHz]
Lm 68[uH] 69[uH]
1/n 3.6 3.6

Voltage Conversion Ratio by Load Condition
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20% Load Condition
~4—10% Load Condition
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Fig. 6 Voltage conversion ratio by the load condition
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