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Switching Frequency Design of LLC Resonant Converter for High
Power Density On Board Charger

Jae Han Lee, Won-Jin Son, Sangjoon Ann, Jongeun Byun, and Byoung Kuk Leel
Department of Electrical and Computer Engineering, Sungkyunkwan University
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Circuit diagram of 3.3kW LLC converter.
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Table 1 System parameters according

of2fo|H
to switching frequency

Parameter Value
Vin [V] 330
V, [V] 570
fuw [kHZ] 100 | 150 [ 200 | 250 [ 300
N, : N, 2:3
Ly [uH] 50.805 | 33.867 | 25.402 | 20.322 | 16.935
L [pH] 5645 | 3763 | 2822 | 2258 | 1.8%2
% [nC] 448721 [ 299.147 | 224.361 | 179.483 | 149.574
1232 291 C3M0120090D (900V, 23A)
134% tho]lo = STBR3012WY (1200V, 30A)
22}= 2914 C2M0160120D (1200V, 19A)
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Table 2 Air gap design and core

% 3o 37| MY
selection considering Ly

Flux density| Design Frequency [kHz]

[mT] parameter| 100 | 150 | 200 | 250 | 300
© Core size 5050 | 5050 | 5050
gap [mm] 56.36 | 43.22 | 33.71

100 Core size| 5050 | 5050 | 5050 | 5050 | 5050
gap [mm]| 2341 | 1400 | 972 | 813 | 582

_ Core size| 5050 | 5050 | 5050 | 5050 | 5050
10 gap [mm]| 838 [ 501 | 348 | 291 | 208
500 Core size | 5050 | 5050 | 3535 | 3535 | 3230
gap [mml]| 404 | 242 | 273 | 207 | 268

_ Core size | 5050 | 35635 | 3230 | 3230 | 3230
=0 gap [mm]| 214 | 224 | 195 | 175 | 140
20 Core size| 3535 | 3635 | 3230 | 3230 | 3220
gap [mm]| 236 | 161 | 133 | 1.12 | 0.79
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Table 3 Number of turns according to flux density and switching
frequency
F kHz
Flux density| Design requency [kHz]
[mT] | parameter 00 | 130 | 200 | 20 | 300
N, 18 12 14 12 12
200
N 27 18 21 18 18
N, 14 16 14 12 10
250
N 21 24 21 18 15
N, 20 14 12 10 8
300
N 30 21 18 15 12
A; =k, X airgap lenth " [nH/ N7 (3)
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Fig. 2 Graphs of losses and volume variation according to
switching frequency.
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