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A Study on LLC Resonant Converter using the Planar Transformer for the
LED Backlight of Slim—Type LCD TV

Ho—In Son, Chang—Sun Kim, and Dae—Nyeon Kim
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ABSTRACT

The power supply devices for reducing the size of the LCD TV are increasingly required for high efficiency
and highe power density. Recently, the LED backlight of the LCD TV comes into the spotlight for LCD TV,
because the conventional CCFL backlight has difficult to use constantly according to the mercury restrictions.
And In this paper, the LLC resonant converter using the planar transformer for slim—type LED backlight of
LCD TV is presented and verified through an experimental prototype for 47 inch LCD TVs with LED backlight
system.

Key Words : LCD, LED, LLC Resonant Converter, Planar Transformer

LM £ T 549 27dt ey
7] etolE Axz F5F LS HAst
FH FA gaZgole 7eo] WASHA T AZ 7] o]"@a1, o= LCD wWglolEel A A3} A=
dlo] FA=ol st 3 S-arE Hota e F o] I
7 1t
&

Aoltt. &3] Liquid Crystal Display (LCD) TV

L F e A

N
o b
2
‘0,
)
o oo
=2
2
B
o
o
AN
N
™
i
o,
o
ot
®)
'®)
oS!
=

] & Fdo= LED(Light Emitting
Diode)7} ZFgwk=t} LED Wlglo]|Ex Anjd o] nj

TMAIMAL MY, SO M7|SstR ehaleby

E-mail : shi9788@naver.com G AaL Frgo] wkgarAHelm B|7F Hojuhs EAl
‘M@, SEof M7|ZEn ug VAERS Ao TS AAFA] EAE B
“Halel, Asch ARSolLixIZ st me [ES CCIL wy & B s TS o
Hax} 1 2010. 6. 8 1A ALA} 1 2010, 6. 22 AA0T FY & dE FHE 7K s FHd
2%} AL : 2010. 6. 30 AIAFRIR © 2010. 7. 20 © BT7ela LEDE AA SAenw Moo 2.5V ~



320 HENHETEE MGE 1546 H145% 2010%F 8)]

Wglo]ES LEDE WY 2ERS Y= dZse= +
Zol7] o]  HE A HYE Kt gEol
LLC &ZAWE = PFC (Power Factor Correction)
=88 gJEo R o]8ata 20ms E2H9] hold—up EFY
1 2ol 299§ wolof a7] wWiEe] 7]&] LLC
ZAWE B o H2 A% o]5& 7HAoF g
54 7= LED ¥jgto]E -5 Q3
swol7] A A FA9 g, nEE,
of W& 3534(high frequency) A<
AEo] At AT o] F LLC FRAMEE F
AX(FET)el e i3 tole=rt #©
(turn—on) ¥ ejellA F 292E © 2 AFO0EA
ZVS(Zero Voltage Switching)7} 7}&3t, =913
b ST EE op|HE F 29 2] 29
% &2 (switching loss) & #A4ste &S ztom,
=9 o]z ' QX (turn—off)A] WA= o A
F71 A8 7AaEo] ATE ~A9Ho] sl 1
g)al LED WEolE e e g o]5d%
AR =8 HAS 4] SlEM = ERAEH]
HolHEAE Zol= Zlo] B Qst)
2 AToAE B At BiEelE Al =Y
Asks 471 f8l FAEdYE A~ 2 i &
WAEH (planar transformer)E o838ttt FA
HRAE Haske W9d EdxydE ol8e
LED Wglo]E 54 LLC aXAMEe 23U E
A3, €398 47914 LCD TV LED Wl E
& LLC 3X0HY AAIES #A&ste] 300V ~
400Ve] 1= A} 127V ~ 155Ve] &3 #tel=
A EE NS A A gisiA AAsEkelch

o[> ol B>

2. LLC 349 e 32 &4

LLC &37AHY 325 19 19 ZA8I3Ith

J2 1 LLC SRIAHE
Fig. 1 LLC Resonant converter

|
|
|
VGQH . T
I
I

. Dead Tine i I
| 1 |
VL o : ; WL
| 11 |
| | 1Ifl Vi | I\l
VoH . - -1 .
11—t = | I
| | I\ 1/l
VoL 11 Lt g -
1 | 11 1
|| /\il 11
Lty b L 7
IoH
“ v K V
I I 111 11
| - AN 11
| | 1 5 4

ILx T q

11
(NN
VCr\ L1
TS ~ I NI~
I T Vommo ) Il
| /I/\III 11
| | 111 Il
Do | L1l l/
To T1 T2T=TaTs

O 2 LLC STAHHEL FL iy
Fig. 2 Key waveform of the LLC Resonant converter

71X, Cu= T Z=AX(Q) ] W 714 AFAIE
2 9 Efaxme] 714 AAIE2e 57 HE A
AR S vepdth 17 29 32 29 7] 5
F T8 Ao AR, Ay #E 2 7 el 54
UER AL dTh

B I (0<¢<A) @ F 292 Ee UF
B tolo=(Dy7F ' 2 Hol, Efaxne] 4
JYEA(L) 2 A AAY'E (L), 331 AAH
(Cel o3t 377 12 5 320 s+
Tiroltk. 71 ARARA(Cr) el Aol o= dg
(V) o& FAH], F 29X Wi tho]=(Dp)
& ® & Ale &0 E [BEE D] o] AjAgtar
7k e, = 22X (Qn7F © 3 (turn—off)
7174 F7ko]l A &E T i the] S =(Dy) 7 |
FEelA, F A7t @ & How, Gy
A-(2VS)o] 7ssttt.

R I (A<¢<£2) : F 297 e 2 5
of, ¥ AH 1oz FHH = 718 AR
(Ci)7F Edrme] ARIERIA(L,), A3); QY s
(L) B 3 AMANE(CDE &3l WHshs kel

[> rlo



%23 LCD TVe| LED #Wiglo|E F

(a) Mode | ( 20 ™ £1)

(b) Mode( /1 ~ £2)

(c) Mode III( £2 ™ £3)

(d) Mode V(3™ #4)

(e) Mode V(#4 ™~ 65)

J8 3 LLC SEIAHES & 2=
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