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Multi—Output LLC Resonant Converter
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ABSTRACT

In this paper, operating characteristics of multi-output LLC resonant converter are described and analyzed.
Especially, voltage gain characteristics and an equivalent resonant frequency in the multi-output LLC resonant
converter are changed by the influences due to the several load conditions and the secondary leakage
inductances of multi-output transformer. Based on the theoretical analysis and simulation results considered
the characteristics of voltage gain and load variation, prototype of the 540W 3-output LLC resonant converter
for 42 inch PDP TV power module is built and the experimental results are described.
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Fig. 2 Main circuit of the multi-output LLC resonant
converter and its equivalent circuit
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Table 1 Specifications of each output

Voltage
Output | iy | variable | 0N | e
range[ V]
Vs | iéémg 185~200 12 01~15
Va 60 - E...(.).é...i 0.005~2
17v 17 -1 02

o]  MathCADE ©]&3teo] A& ol g Azjelrh.
o171} Vs Aol Fah= 60Hz F71= e
(Dynamic max : 8Apeak)®} 745-3H0.1Apeak)S Wt
she vheltud FaEAHS etk mEd Fre
(8Apeak) ZZNAME 125 29% &A= ZVSE



o
stx1s Vs ddie] FFatE ddddrt. 19 4a)
= EE Z8do] FHH(Vs : 1%V 15A (Dynamlc
max), Va : 60V 2A, 17V : 17V 2A)Z2A <Y wo]x
g 4b)= BE E8do] 4 F3HVs 19V 01A, Va
© 60V 0.006A, 17V : 17V 0A)Z7AY we 7 Exd
o] §A4& yERdth

AlEdolA 7342 A ERE HA(ZT)E 54

S Vs AYF 9 xste FHZVe)e 547 A9
x| shv, B o] §aksrbe] webd FrkEzl
T3 (on_s)8t DC o] 5o okzte] gakit F+= AL
elek = k. wEkA B EEH(ZVal7V)e Fahrt
M JIH AR (Vs)e F3HZVs)ell vl&)] gFee] =
A RO UR(NR,, > NR,, > NR,,) 253 A
(ZD)9] EAL MAHAAJR(Ve)HS 28t o
(ZVs)# Zoha i 4 a4 (18)7 e A
2Jo] gt

Zy = Zy, (18)

AAZ AE 52 A PDP TV PSU BE2 BE %
go| FAlo TR & ekA] kel webd i
of Yepdl vie} o] HEe] Fa 54 Vs Zﬂ%?
7} 195V, 1.5A(Dynamic max : 8Apeak)o] i, Va A ¥
o} 17V AYH+= normal Load(60V/0.8A, 17V/1A)
d wE TV AE 54 A A T zdow @
o} olmjo] Fa} xxlow vl AlEH oA &
T 59 2 AdE AUk AlEdelAd Ad ZVse
T Eel A ZVa l7V7F Heisle vl ZVse A7]¢F ZT
o] A7]1E A 7%2] Ao]E HAt)

4 PP —
" P me e TV LTV
Zwlf R 3 P00 |== Eotal)
_l: ) F Z /’ 1 e« = Fgoriant fiequency
! s
Z‘h.lW(f.Rl.RM.RBE) ] F

y _

e g
W
exorasn) 002 NIy
=g 5 0?5 !
L2410 e eea gy Lo iy
g ns Wh_s 1 15 2

sagxw @) 2

8 5 PP TVPSU 28 S& Al 71& & 8t =AY of

Fig. 5 Load conditions at the PSU module operation of

PDP TV (Vs:195V,1.5A(Dynamic  max:8Apeak),
Va:60V,0.8A, 17V:17V, 1A)

2 T T

2 Vg(Vs)

1 Vg(total)— : —
HZ wlf.F o) :"‘”‘;{/‘;/‘RL=1300 o )

1 15 - [  Woa =
FE R fo% i

| -
1 g W R =320

HE o . Kk J/'I-of‘ b i
il . 8oz 2ok

T 1k

MZomlfBgRar R

s
0 e ) 2

J2 6 ZVa,17VE Fst=do w2 Meo|5 E4
Fig. 6 Voltage gain characteristics(VG=Vs/Vin) due to load
conditions of ZVa, 17V (Vs:1.2kKW, Va:48W, 17V:17W)

2 (D3 19 4~50 YEl Al B ol Avpel A
fol5 EAH vlastr] ffal 4 (D9 dgels 4
oA wERI F ZVs FE& FHSI 32Q(19%V,
15A(Dynamic max : S8Apeak))o.® Eil ZVal7Vd
S FAHE W(ZVal7V=0)9} ZVal7VadS 1 3S
w(ZVa,17V=normal Load)& ¥]aste] 1% 60l AlE
gol A sttt 17 69 AlEHold Ao 1%
T Qh%ol Faf Wstel| tisiA ZValTVakE FA S
e} 1S we] dgol5e] B EHH 9 FeH(Va
D60V, 0.8A, 17V 1 17V, 1A)7} F7kgel we} o] 5o]

F AR(T%)EL, T7HE AT (on_s=151kHz) &=
o7k gles & ¢ Jdvk 1YE=E o &% LLT
7] Al Al BF EE ol gk gako]l A 7] wjiel
Vs Heid g 8] FaE fgsto] o|554S&
adsle AATE 4 ok

32 ot & LLT #Heo| A

a7 69 A Bl ARE FaA B FYH B
s7F 57 H9S W DC o5 A7) = AL ALt
a1 AA Y] Agels 5L Vs ddye] 4o Al

Aow YeldS gy 282 sE o &9 LLT
W7 Vs HAFE 7o E AAEHE tholu
I-8H1.2kW, 60Hz) 20 & dtefstal, B #3849 37}
of ug}l WAE= A7E DC o5 HES HAF
sl Va ALFe} 17V ALF9 &35 Frlsto] A
Atk 2o o] W agE AA A% & 200
LER AT

LS Va A45et 17V AYE-E Linear Regulator
& Abgete] 94 EYHGS Alofsty] wEd v
g LLTHY7] AAA Va dgPet 17V 7dye
Linear Regulator®] &2 Zo]7] {dixe Vs AgF9]



328 FWAOETRE SGE 145 H49% 2009 8H

E 2 LLC AEST He{E{e MA AP
Table 2 Design specifications of LLC resonant converter
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Table 3 Parameters of the calculated LLT transformer
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Table 3 Measured parameters of the multi-output LLT
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Vst Vat 17V
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A8t Q12 (Ly)
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PP (L)

55.63uH | 60.19uH | 67.21uH
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Table 4 Specifications of the multi-output LLC
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