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deko] o= AYGrEth Ao 8 ddvE Wg u ’-2(turn-on)®E T, © 2 ®© o] 2=E5(D1-D4) Fol
A Tzl oAdete] 7p wre LED Aol A" velezgs Fd AF7E Z2v. dF B9, LED ALE
(CH1,CH2,CH4) =38 189 w== #<e+=(VFB1,VFB2,VFB4)e] Z+z} 0.8V,0.4V,0.7Ve] A%, A2 thole=
(D2)E Afato] =l Aoji(30)9] A& whatel A2 LED AME(CH2) Ateldl HF sjx7t IAEm, o2 A3
A2 F=w d(0.4V) 0] Ao 7]EAL(SVFB) . =A &= = A ).

T 78 HxE, A2 AUR(254)E LED AYES(CHI~CHA) 258 98y = I =l A5 (VFB1~VFB4) =4 =}

A2 AR (254)= LED AMEE 279 nixd LEDY] AAE o] JdZ2E th9] to]=5(D1-D4) ¥, A2 A
(R2)S B A AdLd(Ve)ol AAg ofge] HJuw AojF(30)2] dgHdAle] AAFHE A2 Y ==

2 28 ==No2)¢ thol o =E(DI-D4)Y o=t dxlEo| zHzh o
289l ol de] Jmw] AJE F oz st Ao] ZFEHMSVFB) LR &Y
Aolets 293 Ao F(SW0)S £33t

s
a

H
A¥l vao] 29A5(SN1-5W4), =
HeE 29X = (SW1~SW4) 9] &2

o
£

o]l =E5(D1~D4) S =X E(SW1~SW4H) 3} 1:1=2 AZE 3} of&d LED AMEE(CHI~CH4) = 1:12 AZHE}.

tho] 2 =5(D1~D4) Z+zte] JMAE= LED AEE(CHI~CH4) 9] mFx]2t LEDS} EAA AEE(Q1~Q4) Alo]lo =E=E9
AZHY. fol2=E(DI-D4) ZHZe] ot AQAE(SWI-SW4) e Lo AZAY.  2YAE(SW1~SW4) 2
2 A2 AFR2)S AFste] A9 ALLVe)dl AZARI} of&e, = AojR(30)9] UE o] 47

S(D1-D4) 728 mzwl ALE(VFBI-VFB4)o] Q7lEE AT AHete] ot Hetwt}l zpxlel FE
L(turn-on)E . E £ H rthol|2=E5(DI-D4) FdA F=w dete] b e LED Ag

=5 Fd dRF7F 3.

olw, 29 AAF-(SIO) &= 2YAE(N1-SHH) & =5 2> A Ae(Hsks] J=m dgke] Al 7]FAet
(SVFB) o2 EHEE AH)olA 29XES vy Aoz oA 7|HA 1uwit} Ao 7]FEHH(SVEB) 9
WS AxET. Al B4 29X7F X HAES w Ao /FE-AL(SEB) Q] WiEol dE Ag, 29 Aoy
(SWO)e 2 Al B4 29x9he o3 ez AL zZN 238ty e Heto] Ao] 7154 H(SVEB) 0.2 A

SHEA & 5 Ay E=F, 293 ARSNO = Al 54 AffAIRte] @3 AR AFEj(Aheke] v =w) dgte]

N
[0
o

)

Aol 7FEHAR(SVB) o2 FHE = AH)oA Al 54 2=9AAE A YA 29XES sy dEgzx o=
QIAZIHA ettt Ao} 7]EHSHSVEB) O] WMES A, A2 54 299Xt X HUS w Aol JE
HSH(SVFB) S WFo] gl A, 29F AR (SO E Al 2 A2 54 29AS oI APz FAAPNOR
A AR e gzl deto] Ao Z]EA/JM(SVEB) o2 A YA & =

£ E°], LED Y& (CH1,CH2,CH4) 2 FE] 49 == F=m A& (VFBL,VFB2,VFB4) o] 77+ 0.5V,0.1V,0.4V<l
S, 29F AARE(WO) = e AYAES(SWL,N2,504) & 2 A1 Aefol A 29 X5 (SW1,902,5W4) & A el
o2 QIAIIWA HEHE FHEW Ao WES AT, A2 29A(SW2)e] X Aol glo] Hahg] ¥=
WoAgte] 0.1Vell A 0.4VE wiich,  webd, 293 A R(SHO)E 2 A2 A9 (W2)wHe 9 AEE fX
Aoz 239 TEwl A9kl 0.4VE Ao 7FHM(SEB) o2 EHE = ).

o o &2

% 82 Ao} /ZALE A A% Ao} £5s #AHon wolF,

% 8% FxHW, Aol /FAY AEREE)E B4 Aol FEHW Aske Ao A g Y 54

olwl, Tty Alo]H(42)= Z+ LED A'2E(CHI-CHH) ol g HF "W FE(FD)E Atste] Ao 7l&dsh Ades
(25)°ll &Fdtk. LED HEE(CHI~CHA) o] HF "™ FEE(FD) T Hol= o= shrk 100% ©]/d<] :
o 7= AeH(25)= Al AEF(252)¢] s25 LASAA LED AdE(CHI-CHA) =58 A= s = v=m
HASHE (VFBI~VEB4) Fol A FHakel d=m AokS Alo] 7IEHR(SVEB) ez Adegtesd A7 FA4E AT &
Zhe] Qb AdS SR FTH(S3,54).
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S, Aol A1FAG AER(25)E A2 A

50l BAE A A A Aol 0B 48 BE AHPOHED)

Ao Z1EAY AAR5)E AAANSGISINES BF & A2 Fe(Heksl A=w Agke] Ao} 7EAY
(SVFB)oZ FH5E AU 2AAES by HEHor A AN vtk Ao 7)ZAHSEB))
HES 7 S6~S11). Al 54 2=94A7F o HJE o Alo] 7]EAG(SVFB) S WEol U= A5, Ao

A FHe( =
eSS Y25 2 Al 54 A9ANE o Az fAAHoRN Aeke] vj=w ko] Ao rEd
2

SH(SVFB) & =9EA & 5 Av(S12).

Ashgl =W A Ao} J]FAGSER)OR Ausks Fol, Aste] Y Agke 2 LED Ade] 3
$ AT AN HE TR ORI g, w Aol (42)E At W= S 2= LED ALl o
S PINEFEVIE e Y ann FAE 434 Un Bge B 4 A% FEL bsA ¥ 5 an

(S13).

g, 28ty FEw A Alo] ZFEAY(SVFB) R MEslE AL E oy AojR(42)E 7z} LED Ads
(CHI~CH4) ol et HF oY wE(EFD)E AArete] Aol 7|&-4S A8 (25)0] Fgat™, Alo] 7IEdd A5
(25)% LED ALE(CHI~CH4) 9 T Uiy FEIE(FD) 5 A% o= sy} 100% o]/l Afolle= = nfo}
A1 AE5(252)9] 52& SASJAIA Ao 7|EHAR(SVEB)S MY e [dAgtoz wAgo=H A

Ag s T2 AAAES FHETH(S14).

AHSVEB)S ASHe] Sl=u) A, FuA sl se

9

g3t 5= 9o},
T 9% A8HS] vEw AE Alo] yEAgde s Auldt 4 AAAQ A Bago] Zolmi= RS HoFET,
a3, = 102 zekg] =W d9ks Ao} V|EHGeR Aust AS FHske =9 d9ks zE= LED Aldel
ek O FE & 24stE A odE HoEn
T 98 #Fxshd, Al WA A4 LED Hg(cm CH) ol A <=3k Ah(Vi)o] zHzh 26.2V, 26.1V, 26.6V, 26.3V
ghd, 2 oubyol LED Zefolwis ek Agto] FHAR w2 A4 LED A (CH4)ol el vj=w AH(F, %3}
A F=w dehe] v AAE = % 79H0.4V) 7} ZoAEE DC-DC ZIHE (1) 9] 528 Ao zy, &9
A4 (Vout) S 26.7VE & & Qlok. o= Hshe] F=w M-S Alo] 7]FHSHSVFB) o2 Mgt = 29 27V
o} mmsle] 0.3V Yobd gleltd.  whebx, A11,2,3 LED AE(CHL,CH2,CH3)OIA 2] AL =& 742 0.5V,
0.6V, 0.1VEA = 20 ws] IA Zo]Sw, 1 A7 2 wgo] LED “elo]w A% 8 2 ulgoe] gupdo
2 Z2d F 3

S #HxstH, zske] FJ=9 A(0.4V)& Aol VIFHX(SVEB) ez Mest A sk =9 [y
(0.1V)& 2= LED Ad(CH3)ol tist Al AF(Aad, 18mA)7F ©-2 AEQ20mA) BTl 28 4= ). 9]
= 1 A AR AEHE £wsr AR P FENH(55.60)E thE RAES(50%) Bt Z7HA7)

o] Ao] AA|doA] AwWE LED Zgo]lB(100)E & 113 7o MAFFA A9 F¢ TE3zz Hed 5 9

118 #xstd, 2 #io] AGRAIGA = AGFAINE(200), HAHFZAIHLD(200)] doHzAE(201)S F

| 2 FEH(210), AAFEAHE(200)9] AlCEHRJIE(202)S& 537 AF AllE F55(220),
TE5(210) 8 AlolE F55-(220)¢] &2 Blo]W& Alojste ElolW ZEE2(230), oﬂzmANHH(ZOO)Oﬂ
ZA}S] ZolE F4(300), MEolE FH(300)2] FLES F537] 98 LED =2helH(100) 58 X

ol
—_/
N

mb WE By ol KT

O

HFHZAI NG (200)2 7 Fo] FE7]|F Atolol] FAHE AAHFTS Eeth. HFEAHID(200) = dolE el
S0 H AlolEetd1E(202)¢] wat Fxe o] HAEo] wiEHA FER wixlEvt. A3 (200) 9]
ot E AW X 2~ (Thin Film Transistor, ©]3} "TFT"2} &) oj#lo] 7|#Heo|E= dolgedE(201), AoEZHAE
(202), TFTE, TFTEC A& A9 a5, 2 2EA] AHAY Fo] P4drt.  AAZA D (200) 9]
AHZY 7|dd= EYuEl A Aydy 5ol AT, F2xd=y digsy, F5dL(Veom) o] FEEE
TEATE TFT oldle] 7|dolut ATy 7o A= & k. AAFAIHE(200)9] NY HEE=

_9_
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TN(Twisted Nematic) XE=9} VA(Vertical Alignment) RE=9} & FHAA FHW2 oy IPS(In Plane
Switching) =9} FFS(Fringe Field Switching) 2E¢ & =HAA FEH2] E= FA 9 ojysdt a4 &

Erk gdE Sl

Eloli) FEZ2](230)= &9 T2E Axgo iy Beo|YAsE(Vsyne, Hsyne, DE, DCLK)S f#wtol v A
g vt e dolH(RGB)E A2 F55(210)d 3g 3}, E‘rol‘jo]/\di (Vsync, Hsync, DE, DCLK)L =2 =7)4

Z(Vsync), 8 &71A&(Hsync), HolE Aol &A% (DE), FYAZ(DCLK) 5 = 5“4 Elol) &
EEZY(230)F 32E A&go 2R EolyalsE (Vsync, %mcDED@Mﬂ7Bﬂ@ T5H(210) 9}
ACIE F55(220)2 2 ElolW& Aty 3 Eloly A|of AN E(DDC, GDO)S 35&4 Elo|W EEEZ
H(230)F T2E A|2"o2RE £A3% UXdY vt dolH(RB)E 24 tdyd w2 s1d B dugFe

= Wxatal Wy fAd vhe dolHER'G'B)E A FER(210) 0 Tt

TAE A&Ee dHAold A&, AssErs, DVD Sdlele], EFHol Eolo], /M
= vz EdEy. &
dlolej et 7 epeln) Al

Bl Alz" ) Wk S22 Al 28 E A 2E(Phone system) % ©]
(scaler)7} WA= SoC(System on chip)E E3dtslo] = 4
(230) 2 A3},

2 TER(210)E Eol FEEH(230)9] Alo] el tAY HlH e dHolH(R'G'B)E HATH. A2 T
F(210)= ASA/F=4 AvEERAAASGS ol8ste] tAdE HHe HolE(R'G'B)E ASA/HF=A obd=a
OB R WEste] dHolHEIE(201) ] FFeTE.  AOE FEH(220)% dlolHEkIE(201) o] HlolE
Agat E71¥ = AClEF (e 2ER)S AoEdlEwAA ow Faditt,

Watol = §51(300)e AAEANE(20009] obelel MAATE,  WekolE §11(300)€ LED Eekelnl(100)e] o8]
TEAE BAE F, S50 LD EASILS)EIE WA W AAmAsE (20009 FLa EAB
watol = §11(300)€ Ask@(direct type) WetolE §31 Ei, o|XF(edge type) WetolE fHlow FHW
F e,

LED Eeholul(100) H&@ whsh 2ol Ashe] MI=wAY, T Aakel ol J=wags
Agroz Ao NFAGSEBZ 288 5 gl Alo] /EAg Aen (258 g, e
o] sEw gke Aol slEAgto R Meld 49 nr ve = ) Y
g2 24at UY AoR(U)E WA, LD Seels (100 8 94e BAsk welol= Ut
5 el s :rz@ S i, 220Uk 0 dely e

3
o

N

tlo of
=
2 o gz 4 O

WFU
Ay
—
o
w
3
N
fru
og, L
i
o
—~
S
=]
=]
5
&
2

=48 5 szm.

o MWE WEL FI UMY B wwe] AeAde dgahA ohlsts Wel Wl TR WA 2 4
gol Fsde o 4 9 Aol wWehq, B wy@e Ad 4el A deow @4sE Aol ohe
5% Z79 Welol o3} gatoldokt ¥ Aot

2o 4

CHI~CH4 : LED ¥ 10 : DC-DC AWH
25 Ao} Z]EAY AR 30 ¢ F=w Aot

2 T Ao}
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=7
EHI
______ o T
1 Vout _/ _/ |

I DAVFBI
3 XVFB2
2 XVFB3
X VFB4
. Vref \OP1 Vref  OP2 Vref  OP3 Vref \ OP4 4
| ot 02 [ 03 04 |
1 1
i ilFB ilFB llFB ‘IFBi
=Rs =Rs =Rs =Rs
EHH2
27V
Vout b floss(O A
Loss (0. 8V) Loss (0. 9V) 26 6V ; Loss (0. 7V)
Vf o 26. 3V
26. 2V 26 1V
GND
CH1 CH2 CH3 CH4
EH3
Feedback
Voltage oo Select
(VFB=Vout-Vf) 0.8V ) i o
P o4 T
Headroom I 4
Voltage | 20mA GND
FB Gurrent
(IFB)
50% S -
PWM Duty
U2 TomA
S
200nit
CH1 CH2 CH3 CH4
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=06
Vout=27V CH1 CH2 CH4
[ . 43 + +
Ve3.3V) 1N v| _
| | . . .
! 126,V © 26,6V ¢ 26.3V
252v”wiR1—£ i ‘ ﬁ “ ﬁ_
[0 b1y | vFBf
: D2 | 0.8V VFB2
S et < R i VP
SVEB=— b4 I VFB3
3 o 0.7V
No1
=97
Vout=26. 7V CH1 CH2 CH4
+
26. 3V
VFB4
0. 4V

_13_

ZIHSd 10-2016-0078759



|—si

Y

% ST AR |82

Y

ZIHSd 10-2016-0078759

2l VFBE MO O|= [ —S3
mot(SWFB) o2 ey [T

Y

=
Duty < 100% ?

S4
«No

Yes
A

Y
\ﬂér% VFB Me ==t A|&|~»35

Y

\ Channel X=1

|—s6

-

%

Y

Channel _X
SW On ?

S7
o _

Yes
Y

Channel _X
SW Off

——S9

Y

=
o =
B 9

$10
2 (SVFB) \/No _

Channel _X
=Channe|_X+1
1 S8
Channel _X
SH On — S

"Yes s1o
x5t VFBE =
ROl JIZE HeH(SVFB) O 2 |«
Me
\
Me™ |2 H O }\313

 J

S14

2= e

Duty < 100%

\/Yes i

| No
x99
Vout Loss (0. 5V) Loss (0. 6V) Loss (0. 1V) Loss(0.4V)  26.7V
v 26. 2V T 26.3V
GND
CH CH2 CH3 CHa
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EHI0
Feedback
(VFBY\(/)ltfg\?f) 0.6V Select
VDl o P o 0w R
Voltage (HRV) S =
20mA 20mA 18mA 20mA GND
FB Current ]
(IFB)
50%  50% 55.6% o 50%
PWM Duty
dFE Homa
3=
200nit
CH1 CH2 CH3 CH4
EH]1
RGB
RGB DDC 210
H 230 o
Syhe— GDC
Vsync ——201
DE 7
DCLK 200
] —
—~—300

220

DIM

202

o
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ETREWER) #E  LEDBRHBNERCHRE S RS
[F(2E)F KR1020160078759A KFF(nE)B 2016-07-05
HiES KR1020140188895 HiEA 2014-12-24
FRSBE(ERR)AGE) FEERERAT
MBEAAGE)  LGERBARAT
U BE(ER)AGE) LCERBARAT
[FRI& B A JANG WON YONG
elg
JANG HOON
HE
RHA o8
oE
IPCH K& G09G3/34 G09G3/36
CPCH%E= G09G3/36 G09G3/3406
SNER4E Espacenet
mg(ﬁ) e ””” CHI  CcH2  CcH3  CH4 |
BIEA K BEHLEDIES) 85 a 1% 4 IR 3 HDC-DCR R B MBI S E B E = ] 1
BRET 03T SEEEILEDEEA AN 700 2 SRR g e P v e e s
BERNEM . LEDFIR4IM LR ERNBEMERERS AR S - e )

EHZANLEDE B TR 4% 2= B E MR BIDC-DCH R 27 1Y il i #Y R 15712 — :

HRR RN,

DIM—»={

Vref_ OP2 Yire2
r a2
Vref, OP3 YiFss
a3
Vref, OP4
1681
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