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Topology of LL C Resonant Converter with Minimized Voltage Stress for Secondary Side
GU Yi-le, LU Zheng-yu
(College of Electrical Engineering, Zhejiang University, Hangzhou 310027, Zhejiang Province, China)

ABSTRACT: Paper presents a topology of LLC resonant
converter with minimized voltage stress for secondary side.
The advantages, which are featured in conventiond LLC
converter, i.e. being easy to obtain full range ZVS for primary
side switches, being easy to obtain ZCS for secondary side
diodes, resonant inductors and transformer being easy to be
integrated and wide range application, are taken on in the
presented topology as well, furthermore the prominent
advantages that voltage stresses of secondary side diodes and
secondary side capacitors are half of output voltages are taken
on. Therefore this converter is fit for application with the
characteristic of high output voltage. Evolvement of this
topology, detailed operation principle and design considerations
of key parameters are detailed anadyzed. Finaly, an
experimental prototype of 1100W is built to verify the
reliability and practicability of the proposed topology.
Efficiency of the prototype with full load is above 96%.

KEY WORDS: power dectronics; inductor-i nductor-capacitor
(LLC) resonant; zero voltage switch(ZVS); direct current to
direct current(DC/DC); voltage stress
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Fig. 5 Experimental waveform
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Tab. 2 Conversion efficiency at different load current
under variousinput voltage
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400 8 95.7 97.1 9.8 96.6 96.4
380 83 95.8 97 97 9.8 96.4
360 86 95.6 97 97 96.4 96.1

340 8.6 95.6 97 96.8 96.2 96.1
320 8.8 95.5 96.8 96.9 96.2 95.6
300 9 95.5 97.2 96.8 96.2 95.7
280 9 95.4 96.9 96.5 95.5 94.9
260 9.3 95.2 97.1 96.4 95.6 94.4
240 9.6 95.4 97.1 96.4 95.2 93.2
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Tab. 3 Switching frequency at different load current
under variousinput voltage
LTTYN TF R flkHz
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400 247 2018 1996 1975 1946 1931
380 218 1736 1715 1706 1682  167.3
360 170.7 1546 1532 1522 1501 1488
340 1498 1404 1392 1376 1362 1347
320 1363 1292 1277 1266 125 123.2
300 126 1218 1185 1165 1145 1133
280 118 1147 1106 1086 1064  104.6
260 1108 1081 1041 1013 99.8 97.6
240 1048 1026 983 95.6 93.6 923
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