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2.2.1. Modified First Harmonic Approximation

I 4o YeRhd 7 FA AR 9] o8 e Fus W

AnkA<l Lujﬂmaﬂ441%34441T4¢iq§%
£AT Yok fA1E Fgo] e AL

zate LLC mmb z7 J}TE

%0,
O,
M —{)\1
&
mlm
r&

1 1

o= Sntoe) s = sinomp P50 @
o 1

o= f. sin(Dn/2) W

RaC:%RLsin(%)7 fn:sin(%) 5)

L—< T;r J:ru{ EHps
bk g o o

§ioibi

a2l 6 ZolE|M 2T
Fig. 6 Circuit diagram of the simulation

Viosd_s Vioad_b

0.15 0.2 025 0.2 035 0.4 0:45

a8 7 ZosiAM Ao} ohy
Fig. 7 Simulation result waveforms

3. 2osfA

molsje AgWg nosjd Zza3el PSIMS F3l
ojFolgth AlEHA 2k 17 63 gon FF #YA
of 37 Fug 2 29 FuE 16kHz2 AAs T LLC
AHEE QAWEY} HEE= DC-Link #%HE 700VE Alojs
o, JAWMEE Faol 3 wF{ AYES FFch Aol
JFAGe] WFol 1800VelA 1500VE s & 1800VE =
dEE 208 At 2" 7 BYss AAE Jepd
o} At WEel 2 E Ao B g4 dAT 100V
£ Y3, 2F Faol 34 aF AYS A T

EXEEETE
5 Aekaha A4990, Rl 2 A8as wEel el
" E WxE B Y 94T 2 AYS G4 AL
Az,

o] =E(XAM)2
o X|gg ot —’FECL'EP 9_1—?4 1|°"—IEH19R1PP B146008—02)

[1] H Wang and Z Li, “A PWM LLC type resonant
converter adapted to wide output range in PEV
charging applications,” IEEE Trans. Power Electron.,
Vol.33, No. 5, pp. 3791-3801, May 2018.

[2] S. M. S. Shakib and S. Mekhilef, “A frequency adaptive
phase shift modulation control based LLC series
resonant converter for wide input voltage applications,”
IEEE Trans. Power Electron, Vol. 32, No. 11, pp.
8360-8370, Nov. 2017.

- 262 -



