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LLC resonant half-bridge DC-DC converter with synchronous rectifier

Gwang-Taek Lee, Tae-Young Ahn
Dept. of Electronics Eng. Cheongju Univ.

Abstract - In this paper results of the experiment which
used LLC resonant Half Bridge DC-DC converter to a
portable electrical equipment. LLC resonant Half Bridge
DC-DC converter which was used in this experiment
improved an efficiency because it reduced switching,
conduction losses and with synchronous rectifier. As a
result of the experiment, this proposed converter could
verified an increase of 2% to the efficiency more than diode

rectifier.
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Table 1. Specifications

Parameters Name Value | Unit
Input voltage Vs 330 [vl
Qutput voltage Vo 12 v}
Maximum load current To 17 [A]
Maximum power Po 200 [w]
Resonant inductor L 300 [uH]
Magnetizing inductor La 130 fuij
Resonant capacitor Cr 64 [nF}
Turns ratio of transformer n(n=Ny/N, 18

Nai=Ne2)

- 1393 -



B 7T T F T 17 bw
il
= Ardh A
v ‘: = \’ : (T} 0 (Iws)
S N/ A
b Vo L]
\:'iwm ] e
T . . V) |1ompiv / Ve
1Ay 22 1 T L)) o
(a) P, = OW (b) P, = 200W
ad 6 A8 39
Fig 6. Experimental waveform
=
é’%l I 0 (Vos; 2 m‘ \ {Voss)
P24 i P v
’@ sl "’"’7-! 0 (Vosa) 20 268/} (vos)
(a)Without saturable core (b)With saturable core
a¥ 7. 7}23} Foje &%
Fig 7. Effect of saturable core
9 1 ‘ _
M ob 5000000y
Bl |
o 92 [ g Q,,,‘rﬂtﬂu.
= OCe®
> :
g L @ e .
-3 L4 l —O— Synchronous rectifier
= .,,./ | --@— Diode rectifier
% _ ! r I J. — _____J
0 5 10 15 20
Load Current [A]

Iy 8 AY¥y &8
Fig 8 Power conversion efficiency

20 ~ - -

!—-o_— éﬁ_chronoas— Ectﬁeﬂ
-@- Diode rectifier J .

15 .

10 - - - o ® O

Power Loss [W]

Load Current [A]

Iy 9. BT P WY&
Fig 9. Power loss for load current

20

100 | oo - e
[ —o- synchronous rectifier ||
_ %0 F 1 e Diode rectfier
O
x R
> .
[$] .
c .
S .
g $8833
!
: i

0 5 10 15 20
Load Current [A}

EERURELEEL I LES EE
Fig 10. Frequency change for load current

4. A=

£ =8oMe F7AFE ol88 200WF LLC &
A3 Half Bridge DC-DC AWE| E-&EA0 oz A
FARE B Aol Yitd oz LIC FXE Half
bridge FWHE= HY2lHog 294 £40] Hu z+ &
A z2e AFo HaEGe] 71&9 32 vsA 7}
7] g vz nAEY 2Tl 7M. &
3] thole= AFwAe A HuRstilM ok 92%<]
HNEES P R visM FNHFIIE ALl A
* 04%9] g MHL 4& £ UNen I AT 4w
olife] AYEAL ARAY F ANt 53 4PA 5
7145714 MOSFETS Ag2E# 27 BalHFo) Hlalsle
Z71817] Qo Adoez 2R3 gol & &L AAHAS}
295 AHEE] W] £4o] Zylaiged), Wtvle 23}
Zo] 7123} AQYEE Ad2 FAE o Anog x7AY
& dde AL B3yl

of mee MURARHIMNAIIE HIIY XM HF
A A

x2lol o8t Zeiych

[1] Bo Yang, Ffed C. Lee, Alpha J. Zhang, Guisong Huang,
"LLC Resonant Converter for Front End DC/DC
Conversion”, APEC 2002, Vol 2, pp. 1108-1112, 10-14
March 2002.

[2] Furukawa Y, Morita K, Yoshikawa T, "A High
Efficiency 16W DC/DC  Converter”, Telecommuni
cations Energy Conference, INTELEC, 16th International,
1934 pp. 148-1H4

[3] ROBERT L. STEIGERWALD, "A Comparison of
Half-Bridge Resonant Converter Topologies” IEEE
Transactions on power electronics, Vol 3, No2, April
1988, pp. 174-182.

- 1394 -



