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Loss Analysis of LLC Resonant Converter According to Operating Area
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Power System Research Center, Korea Electronics Technology Institute (KETI)
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Fig. 1 Schematic of LLC resonant conver ter
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Fig. 2 Key current waveform for loss analysis
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Table 1 Design parameter value of LLC resonant converter

Parameters Design value Unit
L, 14 uH
G 104 nkF
L 57.4 uH

%1 149H PQ4040 / 0.12x400 18T -

kend PQ5050 / 0.06x900 10T / 0.06x1200 16T | -

1200

1000 Case C

800

600

Vout

Case B

400
Case A
200

0
0 10 20 30 40
lout

O8 3 LLC 32Y AMEH 2 =A
Fig. 3 Operating conditions of LLC resonant converter
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Table 2 Key parameter value for loss analysis
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Case A Case C .
Parameters 54 |ag As| B4 |49 a9 Unit
i 26.79 27.50 24.07 2250 | Ams

Lo 33.77 40.00 22.39 20.00 A

ip 15.00 15.00 7.50 7.50 A
fan 168.2 170.1 74.4 83.2 kHz
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Table 3 Loss analysis result of LLC resonant converter

ANEzA /B3 | 20% | 40% | 60% | 80% | 100%
Cose A sl 9447 | 9535 | 9549 | 9539 | %17
e - 19395 [ 9344 | 9246
(300V/30A) [ o] _ _ 154 | 195 | 271
Case B |aslsl 97.26 | 97.82 | 97.86 | 97.78 | 9765
_ Z4aelol 9730 | 9773 | 9756 | 97.18 | 96.33
(550V/27.2TA)™ 3] | —0.04 | 0.09 | 0.29 | 0.60 | 1.31
Case C a2l 95.20 [ 97.17 | 97.80 | 93.08 | 98.21
" [BAmeld] 91.76 | 9572 | 96.83 | 97.46 | 97.72
(1000V/15A)" =0l | 343 | 1.44 | 0.96 | 0.72 | 0.70
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