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A&dAr,  goly ZEEZH(TION)E A2 ‘:E}O]E [CE(SDIC#LI~SDICH#8) S =7]8}sl7] $3t Z|lE A
(Preamble signal), A&ZElolW AojalsES ¥3Hal A~ ZEE dolg, &9, RGB YA E vH|te doly 3
shite] dlolE wjAgS F3 Ak =EolB ICE(SDIC#1~SDIC#8)°H A3},
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AolE Elol® AojAEE AoE ~AEE HA(Gate Start Pulse, GSP), AlYJE HAZE ZF(Gate Shift
Clock, GSC), Alo]E % <Qo|o]E-215(Gate Output Enable, GOEL WA GOE3) T< X3stt}. Alo]E AEE
A (GSP)= Al AlolE =lo]B IC(GICKD Ol A7k}, AJE AEFE HA(GSP)E Al Al0]E E=glo]r
IC(GDICA) ZH-E] A WA ACJERxrt BAH =S 2700] AlZtE = A2 EFY S AAG, Al0E HZE Z
Z(GSC)2 AOJE ~EE HXA(GSP)E #ZEA7]7] 38t Zgazoltt, AoE =gto]H ICS(GDICHI~GDICH
4)9] AZE HAXEHE ACE AZE Z(GSC0)9] oA oA A Alo]E AEE HA(GSP)E FZEA 7T
A2 WA A4 ACJE Zgo]H [CE(GDICH2~GDICH) S et AloJE =glo]r [Ce] AT E ACJE 2EE H
22 lEghol 23517 AlZ3tE. AolE &8 <loo]BAZ(GOE)E= Alo]E =zglo]lB ICE(GDIC#I~GDIC#4) 2]
%9 glolyg Aojgtt. AolE tgo]lB ICE(GDIC#I~GDICHL) S Alo]E &Y 2of|o]BAF(GOE) o] =$-i=
713 &, ol "o EHEY] AFEFE 1 vy H29] ol B A7 9] 77 e Al]EFAE =
gatth, ACE &9 oflo] A4S (G0E) 9] 1 F7]& digf 1 3 7]7ke]t).

&2 ol Aojxse ZEQE As AFAIZES RGB oy BF HEAIZE Alole] AR F<t dlolE Wi
3 &2 =gho] B ICE(SDICKI~SDICHS) Ol HEH ], S4Ao] #d ZEE dolEel, 422 29 #d &
dolg §& vt A0 ¥ ZEE HolHE &2 =etolH [CE(SDICKLI~-SDICHS) WellA A4
H2 e FAA o)A E(Polarity control signal, POL)E Aost7] 3t AAHRE &3}, A~
Z}o]B ICE(SDIC#1~SDIC#8) 9] tjx|d/opd 21 W37](Digital to Analog Convertor ©]&}, "DAC"#} 3+
A o] S (POL) o -§H3le] RGB tIAE HIY L HolHE AF4 ofg =21 HYe HoEHY e F54 ofd
2 Hte delE st Wt & 8 @ ZEE HolEE &2 EfolB ICE UM BAEE
H2A FElo A2~ 8 Qloo]EAF (Source Output Enable Signal, SOE)E Alolslr] 93 AR RE
EZtalt}. A EF8 Qo] EAT(SOR) = A2 =gfolH [CE(SDICHI~SDICHR) ZHE ATFA /R4 ofd 2
Hlt] 2 dlojgxdste] E8 5= Elo|W & Alofgit.

AelE =zfo]l B ICE(GDICHI-GDICHE) ZH2h2 Alo]E BrolW Alojils sl &Hste] Al lEFAE AClEAE
(Gl EAH o2 FH ).
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22 Egfo]lB [CE(SDICH#I~SDICHS) 2 dlolE wjxxd-s T3l Eold ZEEYH(TCONZEEH I35+ Zg g

Az wEk g 29 22 2 doly MEHF 2 Fuget 9448 1A (Locking) @Th.  o]ofA], A
Zglo]lB ICE(SDIC#1~SDICHS)S &g ] 2 dolg MZFo &9 Zﬂ?% S1gel mAE Fol, 4]
ol %S B UAE HE ~E 3 =
o gd ZEE dolHE 4EY

3l (SDIC# SDIC#S)% —E—Ei rﬂ 1E1%—% o83
o] FAA AN S (POL) 9} A2 &7 2dlo]EAl & (S0R) = %Eﬂ?&ﬁ}

s =elol B [CE(SDICKL~SDICHS)> 47| dlol8] wjddS %3] txd v
2 o rBE 2L EYdte] ZAAIANE(POL) Y A~

=8 el & E
B s Sl tAYE HE AEdor s RGB HolE floriy FEE Hdste] vy AEHE
AR A4E 29s HAsta 2 HE 29l W}E‘r ZEdz 9= RGB HAY Bt dolHE AEddt. 1
g3 A2 =2to]lH [CE(SDICHI~SDICH3) 2 =xtd o s AZH 3 RGB tAY vt HolHES HE AA=Z W
hgk Sof] S A1 S (POL) o Sate] L Eﬂ OlEES ASA/FEA ofdE MY HolE Mgem Wk
Stal A EE Qoo 2 A1S(SO0R) ol &ste] vlolHelE (L)l &=t
T 2% EfolW ZEZF(TCON) &} 422 =gto]lH [CE(SDIC#I~SDICH3) Alole] M ES RoFE WS,

T 28 Hzsid, oW ZEZH(TCON)S A~ =alo]lB  [CES(SDIC#L~SDICH’) Alolol:= dlolg w4
(DATA&CLK) , Ao} wiA%-(SCL/SDA), A= A (LCS) So HiAEo] dA .

Elol SEZ(TCON)= dlolE] =A% (DATAACLK) S 3 ZedEANE, A2 Z2EE 97, RGB dHolE A&
TAH o2 A ZElo]H [CE(SDICHI~SDICHR) ol A3t} A2 Z2EE W7l S8 HE, S44A #d 2
EE dojy HE, &2 &Y T FEE dHoly 5& XS HE ZEfo|t}, RGB dHoly #HAS &Y
HIE | Y& dlo]g] Qloo]& RIE, RGB HoJH HIE T& ¥gat njE ~Edolrt}, doy a8 (DATAKCLK) &

1:1 &, @ W #H(Point to Point) 2o 2 Eloj®) ZEZZH(TCON)E A Zglo]H [CE(SDICHI~SDICHS) 7t
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zZbeo Ay AAdsitt. AX tglo] B ICE(SDICHI~SDICHS) ZHzHe dlolE] w23 (DATAGCLK) S B3] ¢gEs =
Yss BQ%ict, wabd, o] 23k A4 =gtolH ICE(SDIC#1~SDICH#S) Atolol= &8 izt RGB Hlo]HE

2Ll

Elolv ZEZ(TCON)E &2 Zeto]lH [CE(SDICKI-SDIC#R)S] F A¥m=(CID)gt 22 =dold ICE
(SDICH1~SDIC#3) <] Zt 7|5 Alofslr] At A AE Ao dolHES Ao wlx%(SCL/SDA) S B3l & =&
o|H ICE(SDIC#1~SDIC#8) o HEatct. Ao wlAX(SCL/SDA) L ElolW EZEZZ(TCON)9} A2~ =glolH ICE
(SDICH1~SDICH#8) Alele] FEo = AHZHrt, 3 /M Ao dlolgo] ta AMs dEe Sedrt, 22 =g
o] B [CES(SDIC#I~SDIC#8) o] 2 7He] 2o Rilwo] 1 83} o] F 7§e] 22 PCB(PCBI, PCB2)o| A<t}
WAl Ale] BlAA(SCL/SDAL) S ElolW ZEZZ(TCON)LF A1 WA A4 A~ =gfolH [CE(SDIC#1~SDICH#4)
Atolo] Wl H&E o, A2 Ao A% (SCL/SDA2)-S Elol® ZEEZ(TCON) S} A5 WA A8 Azx =gko]H IC
S (SDIC#5~SDICHS) Atololl W H HE&H T,

Eloln] ZEZ2](TCON) &= A& tifo] B ICE(SDICHI~SDICHR)S] 28 27 2 dole] MZYH Zeo] SrAsHA
TAAA JRE elstr] 93 2 A (LOCK)E A= wiA(LCSH)E Eaf #l1 &2~ =ato]H IC(SDICHD) o &

T3tk A2 =go]lH ICE(SDICHI~SDICH) Alolol= & A5 (LOCK)E AEstr] Y3t mjxS B3 sA=Ao=
(cascade) 2 H&HT. Al A2 =2lo]B IC(SDICHDE dHlolg HME2HS 93 FY &89 Fu4 2L ¢4
IAHA o] =glo] FAF(Lock)E A2 A2 tgolH IC(SDIC#2)o] AEHI, A2 A& Egolr
IC(SDICK2)= &9 9 T+ 2 4e 1A Fo o] =g =24 i(LOCk)E A3 &nzs Egfo]H

IC(SDIC#3) el Hstth. o]} o] Ax =glolH [CE(SDICKI~SDICHR) 2] E8 &8 Ful5el 9ol nA4d
To wmiXE A2 Z=Elo]lH IC(SDICH#’)S] Y =¥ a9t $14d9] _,jgg]ﬁ apxek A saglo]B
IC(SDIC#8) = slol=v]9 & AF(Lock)E I=wl ZA|3 84 (LCS2)S B3 Elolw) ZEEZ](TCON)o| 3=l

ri

dHerh. geolw ZEEZY(TCONE 2 A& (Lock) e = 9]5& #ﬂ g Fo & FEE 927 R O
olE] A& 422 ZglolB ICE(SDIC#I~SDICHS) ol A3},

T 32 A~ EelolH [CE(SDICHI~SDICHS) S UF TS Ho FE BEEZxolt),

T35 Fxstd, &~ =gto|B [CE(SDICHI~SDICHS) Z2He k(kE mBth Zo ke A5) 7Y dHolHHdE
(D1~Dk)el BFA/HFA ofg2a vig e doly AYES FF3Y. A2 =dlo|B ICE(SDICHI~SDICHS) Z+
zZ+e 29 Ba A9 dolg MEYE(21), DAC(22), ¥ =32 (23) 5 FH|g}.

Ze By 2 dgolg AMZTYR(21)E A1 @A (Phasel)oll A dlo]E] ul A4 (DATAGCLK) S E3)] ©e Fu42 9]
Hue QBN uel 29 Ay FuE nAITE, ojojM, FHE EE # dHoly AZIHFCDE
A2 A (Phase2) oAl ©lo]g w4 (DATAGCLK) S E3] H|E AEZ O R QJHEE]E AXA ZEE 702 HE V)

A
F 292 Besn F4A] #d ZEE volHE st 1 FHA] #d TEZ 4]
ANE(POL)E BASI, 22 BEE WORE £ 28 #d FEE YolHE ¥
2 golEel Yzl £ FY ol ZAE(SE)E Bl

@A (Phase3) ol A Hlo] ] H] 4123 (DATAGCLK) S E3] ¢JE == RGB Hlo]

S Hsta o 71F 299 we RGB tAE HH e HlolE el HE
Eg gEY. o2 gste], 29 Fe ¢ dojE AZHRCDE 9
9= ¢4 1AH FE(Phase locked loop ©|3F, "PLL"o]&} &), A4 &
gk ® 7 9 % 9% PLLE ol83te] 29 R 2 dlolH *ﬂ;w
7 2

PA
3 (Delay Locked loop, DLL) %<& *3+
= doly MEHYF-(21)E PLLE IAHFE= Aol oz} d&3 D

(D& FAD oF ne] Frh. 29
2% 788 & dh

r‘(

w3, 29 2d 2 dHoly BEERCDHE AE 29l wet vloly A (DATAACLK) S Sl Hd= A= ==
RGB dloJEle] HIES Z4zhs AEdste] AT v A volHEs el F4ste] 48 dF doly A
As ¥E AE doly AA=Z Ha3,

DAC(22)= FAAANZ(POL) A SE3te] 28 &2 2 oy AZHF(2D)ZH-E 2 RGB tAE H|t] do]E

55 A4 ARAAASGH) E=E 554 AEAAAGGL o2 wgkste ASA/FS4 obd 2 vt e b

olEl Ao WEE. olE ¢alo], DAC(22)E = 49 o] AIFA 7wlr|EHH(GH) o] FFEHE P-vah

7| EAYG(GL) o] FFEHE N-t) =B (NDEC) (42), S AJ XS (POL) o $-gate] P-t] =T
P-

(PDEC)(41), #=
N dadune 29 &g 2 °

Iy
(4D =¥ N-tar(42)9] 95 st dEHE9443)5 T3



[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

ZIHSd 10-2010-0073727

ol MEHFCHERE d8sE= RB UAdE vt dHeolHE tas=ste] 1 dolge Azt sidsts A
T4 ArtRAAASGH) S 98k, N-tag2)e &9 29 2 dold AEHFCHERE Y=+ RGB U
Ad HtlQ HelEE Yztate] 1 dlojg e Axgte el F54 HvEAAEGHGL S e, 9y
ZYM(43)= FAANZ(POL) o SRt AFA bR ARG G B4 kR (Gl S g2 A

=
=
=S|
=

g5ty Aelw ASA/ETA el ddds ASA/FTA ofg 2 Alg e dlolEdgd ez FEet),
EHIR(23)= 2 9 Qo] EAE(S0E) Y] dtel=8] 7]t &¢ A 4Ale) A (Charge share voltage)oly &

E24%Veom) S 8 HE E3) dolggAdES(D1-Dk)o] FF3tt, w3 HHIR(23)E A& =Y QloolE
AZ(SOE)e] 2-=2]7|3F Fok AFA/FFTA o= wYge doldds EHWuE T dolHEdE
o

(DI~Dk) el =&t A4 HGe AIA AYo] TFHE volEgedd HI4 Heo]l FaHE dolE
olo] wehd w) WAEw o AFA Ay K24 A Hg A @RS e
% 5% AolE =glolH [CE(GDICKI~GDICHA) ] U1H TS Ko FE= BEEZgolt},

= 55 Fxsld, AlolE =glolH ICE(GDICKI~GDICH) 247t HAZE #HX2E(50), dE FZEH(52), FIZE
AR 28 (50)eF A FZE(52) Aleldl H&HE vge] =Em Alo]E(o]sh, "AND Ale]E"g ) (51), & Al

E &9 ool EAS(GOE) & RHAAI7]7] $1g IME(53)E F-v]gttt.

FAZE HA2H(B0) = THAE A5 U5 D-EHEFS o838t ACE ZEE HA(GSP)E AOE 4
ZE F (SO0l wet Aoz AZEANT, AND ACEE(5]) S #AZE YA XEH(50)Y EH2F 9
AolE &8 Aofo]BAE(GOE) 2] WA EE =2Fste] £9& dAdtt. AWE(B3)E ACE F7 <ldo]
EAE(GOE)E WHAAIA AND AlolEE(5D)0 FF3ttk. wala, Alo]E =z2lo]H [CE(GDICH1~GDICHL)S Aol
E &9 Ao EANZ(GOE) 7t 2= 7Y wol Ao|EFAE F¥ 3.

A HZE(52)E AND AlCJE(GD Y] &8dd 29EFS AAFTAIANL(10)9] 34 ofolo] FAHE TFTES &
Zho] 71Edt AgF o2 ATEAZIY,  d FZE(52)9] EYAITE ACEFHIE(GL WA Gk)oll &Aoo
TaEd.

HALZE #A2E(50)= 3ha ool TFTe 3 A mAIE(10)e] frej7idel A4 944 5 v, o
Foll, @M AZEG2)= 7ol g4EA G BrolW FEZE(TCN), vk eh
E HE = AA PCB Ao A" 4+ 9},

T 6& ElolW ZEZF(TCON) S A2 =glo]H [CE(SDIC#1~SDICHE) Atold] s AL AL HoFE TEL
Solt},

65 FxtH, AHFAGA ] Aol QIZFHWE ol FEZ2I(TCON) &= diolE w8 (DATAKCLK) & &3l
Al A& 5 (Phase 1 signals)S 42> =gto]H [CE(SDICHI~SDIC#S) Ol &3k . (S1 2 S2) A1 ©A 4
o

Fagre] Y QEL T e, Al A2 Ego]B IC(SDICHD ol w3 E Fals(Lock)E EF3T).

fo b o

=

e fob 2
i

2 Bg 2 goly MZYE(2)E ZQEANTE PLL 7|FE SFHoq BYsty, 1 PLL 7| S E&ET PLL
Z2 o] 9ol AW Joli=gle] 2 NZ(Lock)E A2 A2 Zglo]H [CE(SDICH2)o A3}, o]ojA], A
2 WA A &2 =gho]H [CE(SDIC#2~-SDICHS) @] 28 w2 B dloly HELH o] #ad o=z b
TAEH A8 A ZgfolH [C(SDICH#3) = 3tolw=wle] 2 AZE ElolW FEEZI(TCON)O F=w ¢f=gt
t}. (S3~S7)

Elo]® ZEEZ(TCON)E A8 A2~ =glo]H IC(SDICHS) ZH-E & A&7} slo]=g|2 JHFH,
o] 2 ICE(SDIC#1~SDIC#3)S] &8 w7 % doly MELZF ZFHo| AAHA FHE A= 3

AR (DATARCLK) S E3] A2 w4 A& (Phase 2 signals)E A o A wWAlez A~ ZglolH ICE
(SDICH#1~SDIC#R) ol &3} (S8) A2 @Al NEEL FAAe] #d ZEE dolg vESY 422 £ 34

FES doly MEEL TFF iy ax TEE AN TFA).

Elo]™ ZEEZZ(TCON)+= A2 ©A Ao o]ojA, A (Phase 3 signals)E o] & Wjog A~
EglolB ICE(SDIC#1~SDIC#8) o &F 3k}, (S10) A3 A ﬂ;g% 1 FH7|7F S AAEA) I 1 g2l
dgA s FHE v RGB dolH R & EEs,

w
«
A
@

A2 WA wE A3 9A 5o A% A Fol A =elolH [CS(SDICHI~SDICH) S F8 Ea 2 dloE A
=95 (21)¢ PLL &3 o] A= (Unlcok) =, PLL =3¢ 914 9 Fa7t T4 5 Ak, o] 4%, BelW 2
EEZ(TCON) = F=1+ % Aol w7k 2w hHEE 42 Sdho]H [CE(SDICH~ SDIC#SM PLL &
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[0048]
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[0052]

[0053]

[0054]
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o] ety Ro=Z FAsle] Al GA AEE LA EgolH [CE(SDICHLI~SDICH’) o] AAEdte] A =afolr
ICE(SDIC#1~SDIC#8) 2] PLL &3S AR Fof #12 © #13 @A Ala AES ARt (89, S11)

72 2 EetolH [CE(SDICKI~-SDICHS) S 22 w2l % dolE] MEHFC2DE AAls] Hol F= &5k

T 78 Fxsd, 29 Rg 2 doly AEZYE(21)E ODT(On die Terminator ©]38}, "ODT"2F $HH-(61), op
2 do] #Z¥7HAnalog Delay Replica ©]3}, "ADR"olz} 3H)(62), &Y E& X (Clock seperator)(63),
PLL(64), PLL & HZE4(PLL Lock Detector)(65), HFUE old =1 dulo](Tunable Analog Delay)(66), W=
W32 (Deserializer)(67), TIXE FE|(Digital Filter)(68), ¢4 HAZ=%-(Phase Detector)(69), & #H=E=¥

E

(Lock Detector)(70), 1°c FZEZZ(71), AY HM¥E(Power-On Reset ©]a}, "POR"o]&} dH)(72), AND Alo]
(73), SOEGPOL EHLHF-(74) & FH|gt).

ODTHE-(61) & EmUlolAd A&S WAgste] doly A4 (DATAACLK) S F&f dHHE ZaQEds, ~x ZEES
7, RGB dlo]E] A E9H wo]=2E AAZIY A5 FZAA(Signal Integrity)S FFAIZIck. T, ODT
F6)E 4 W3 2 5317](RX Buffer & Equation)E WAsle] 8 254135 FE5a gAY dHolH=E
WEeth ADR(62)> FUE ofgE 1 delo](66)9] AA#TE ODTF(61)EFH S RGB dlole 2 S8& A
AlA &8 3 ~=(Clock Path)9} dlo]E] w2 (Data Path) 7+e] A A#S sAsA ).

238 BE53(63)= DTH(6Del 23] 59 &2 ZEE 973 RGB dloly #zld Add &3 nEES &
3le] PLL(64)¢] 7|5 E3¥oz HQ3tr, g nEES Y, gu ¢, Y5 dolg ddo& HE & ¥
gretth. PLL(64)S A2 ZEE #1713 RGB dloly #7le] dHeolH HESS AEDS A% SHYEs AT
RGB ®lole] #jZlel z+z 10 bits®] RGB H|EESS ¥ 3slal 1 RGB HIEES Alolo] Fil 4 bitse &8 HEES
o] &@9ww, PLL(64)2 1 RGB Hlo|H s§7 & 34719 855 EHgtt. PLL & AEF(65)= 24 9
dlolE #lo]E(Data Rate)oll Bt5o] PLL(64)9] =¥ 94 9 FI+E Aste] PLL &8 289 & AR E

A

g,

wHE obdR "Heel(66)= =] AlEelA HolEZt AEYE & JEF DTH(61)Z5-FH AZHE RGB dlo]
ol 94 HE5(69) R tAd ZEE Aol MM 94 ApolE B
sk, AWE WEN(67) = 59 ZHES Uit PLL(6H)EFE 98 A4 S50 w3o A4= 9
= RGB HAE WY e delge] RESS AEHste] A Fol Al EHdo= ¥ HoHE Wed
ot

Oxd AE(68)9 4 AER(69)E AEFHE RGB XY Bt HolHES d#ble}l Hul oldza di
ol(66)29] Adgke AR, & AEF(70)= AYE ®HIAF(67)° 98] HUE RGB ¥ doje e} PLL &
E5-(65)¢ 9 (PLL_LOCK)& H|aate] RGB WHE HolEl9] HoJE QloolE E¢9 oy ¢S AAst] 1 &9
59 o#do]l A 425 o] ol PLL(64)9] &3S A7 PHY(physical interface) 32 AAE o] 52
. S =29 F¥& WS vhd, PLL E3o] 7€ u 3
ol=gle] &H& WAt AND AlC]E(73)& Elo|W ZEEZ(TCON)ZHH A= g A& (Lock In) E
<t H 2 A5 (Lock Im)e}, & HEF(70)] 28 =85
bete] 2 7 AlS7E B atol=g]d uf stolw=e] 9] g 4lS(Lock Out)E E¥ett. slol=dgle] & A<
= Zglo]lB  [CE(SDICH2~-SDICHS) ol Aexar, mpxa} A~ =glolH [C(SDIC#S)E= & A3 (Lock
EZZ(TCON) e F=9 s},

o
o

i

o

POR(72)& wjg] AAA 39 Al@=(Power Sequence)ol| whz} & Y
3 A (Reset)E AL, g 50MHze] SAEE WHAste] o FYEHATE F73 J2ES L3
tx g 3 mEd FFI}.

I'C ZE2(7)E Aol WA (SCL/SDA)S Eal AY dolHe Jm: H AMas=(CD) 2 A ANE Ao
dolE &S ol &ste] drig 7+ 32 E5E9 3% Aldd. FH AEI=(CIDE &2 EfolH ICE
(SDIC#1~SDIC#8)°] 7N AlolE 4 AEE & 83} o] Ax tilo]B [CE(SDIC#I~SDICH’) O] A= ThE =

Gh(HH, Lo Rolgith, 1€ ZESH(TDE eold FEZY (IS Ao} wige 22 dojg w2(sD
MNE B3 948" 3 /M Ale] dlelglol] wg} PLL 39 th(Power Down), ODTH-(61)] W3 I} th¥-, ODTH
(61)¢] EQ On/Off 7]1%, PLL(64)9] x| W3 AFgE =3, PLL(64)¢] VCO # =] wF<L A2 M (Range Manual



[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]
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Selection) 24, 10 $AL 5 PLL & A& F4], obdz delo] Alolzt 24, g AZ2(70)9] t]2do]

S(DISABLE), ©X&d ZHE(68) Al , gxd"d I3 Alg WA 7)F, I2C§— %%+ PHY(physical interface)
RESETB 2l& 34, oo A2~ E=go 15 ICE(SDIC#I~SDIC#T) ] & AFE A A2 =gold ICE
(SDIC#1~SDIC#8) <] A 2ls=2 tiAsteE 75, 98 I 2 4= (Vertical Resolution)gt 47, PHY
RESET Ao €120 £48 93 dlojg <leols &8 EMAM(DE transition)dl] gt o8& HAshs Fo

Teg Aold 5

SOEGPOL E-L5-(74)E ODTH-(61) ZH-E Q] A~ ZEE d7lo] Z3d FAA0] BAH &
Zeo wegt AEHste] T4 ANE(POL)E Ftol=e(EE 29=g)R BT T i( i% 245 7|3
992 =22 WFHAIZIY. SORGPOL H9%-(74)E ODTH-(61) ZHE]S] A2 & Z, kY
ZEE doJEE PLL &8 29 ng AEHste] 22 29 3d ZEE o

=S|

=} 6 WAl = 18c
AB(SOR) o] AxFs =47

y ZE |
9F e WHoR A &Y Qoo]EAF(SOE)E WSt I AA £ Qo]
=

!
©
rr

PLL(64)& M3 R F= B2wo|t),

= 95 3|, PLL(64)2 A v Y-(92), AA|BE(Charge Pump)(93), FEZZHE(94), HAXA-FH9 WSV
(95), VCO(Voltage Controlled Oscillator)(96), % tx€ ZEZ#(97)E 4|3},

YA MR (92)E FY EERE6HERH 98" 71 FY(refelk)d FY 85 #Z8]7HClock Separator
Replica ©]sk, "CSR"olg} 3h)(91) ZH-Ele] vj=m o x| &8 (fbclk) o] «S wlughth, 2 vjal A, 94 4
WE(92)= 71 ¥ (refclk) ™ =9l X Z2(EGI0]) 9] ApolrtFe] AL S 7AW, 7|E Fgo] Ity
o] FHol nlsly] w2 AFA FAAE FEss vbd, W ox] FEo] |FE FYHU oW ¥4 3
25 =g,

AAHZ(93)E YAt vaF(92)9 ¥ HAAZ FAd wet FZ FJE(94)o] FFHE HAsES vE2A IF
shoy. FEXAE(94) = Z}X]'éi(%)/l Asteel wet 2 HASE FHsAY WHA7IY - w3kr](95)
of dHE = E¢dA %Y (harmonic) &S XS 1T wo|2E A AZ

H2-Ht W37](95)E FEIEH(94)ZHEH J#HE= 25 V00(96) 2] Ao A4 (Control voltage) o= 3}
W, FIEIAE(94)ZRE dHEEE HAo HAAZY B35 wal VC0(96)¢ Aol (Control voltage) #HS
Z4%ch. VC0(96)%= 1 RGB HlolE] R HlE ~E-e] Zb7 10 bits9] RGB BIEET 4 /9] & HEL]
¥otd o 1 & ZEE ol HZI/RGB vlolE mAT 34 7] olx] E¥ 34 9] AE FYS HAYsiH,
He-Adyg HE7|(95)ZHE ] Aodedy tAd FEEZHONZFE] Aol deolgd wet 2859 94 A
ASe =d3

VOO(96)ZRE ZE=8d 3 wA oXZHY(EG[0])2 IFA=w oxZge=mxn ZY EF #HZIH9DM

)]

e, SﬂE_H of| 2] &8 (EG[0]) > VC0(96) ] aai Fae] 1/34 v ZF5E Sz dgdn. gAd
F(63)=FE 9 7IE FE(refelk), F=9 oA 2= (fbelk)& A= ol =1 F&=9)
me}e H]Lom 3, 21 9dAkek POR(72) Z5-H 9] 50MHz S84 % (clk_osc)d] 917k nlagtt. tAd
ZEEHONE 5] A vl Al wet Ve0(96)e] E8 AAFS Fdate] Ve0(96)e] 3l 4

% 102 oW ZEEH(TCON)ZHEH TAE = Al @ AZES 29 =5 g3 Eolr,

= 105 Fxstd, BelW FEEH(TCON) = All @7l (Phasel) el A 2F A& (Lock)9F wHe Fapao] I
S (preamble)E WASIt, =& Al (preamble)= T2 dlol=d]o] HIES o] dA&5E Fof tf49] ==
g o] HEL] A&EE AE=2H Figrt vy, ZEAE A& (preambe)®] F3% 1 RGB HlolE] 719 H
E 2~E”] 747} 10 bits®] RGB RIEEH 4 7o) 59 HELo] x3d o £ &g 2 oy MEHF
o] PLL &9 29 Fu9 1/34RE 59 Figolty. 29 8 9 dojE AMEFF2DY ¢ l"ﬁ:ﬂ
(63)= ZHAE AZ(preambe)®] dtoli=g] HIEC] F78te] 7IF ¥ (refclk)S 3tol=g|2 EWPAM
2L A% (preambe) =22 HIES 7]F EY(refclk)S Z2F=T 2 EWXHAAIT

g
g

2 EglolH [CS(SDICHI~SDICHR) Zhzhel 2 Ha 9 ooy AMZTHYR(21)E 2 dE A3 (preamble)d] w
g HAEE 7E FY(refclk)d = % FHo] 94 nlusAA EH9S A3 5 HEsa &
Hol ¢tAH A FAEA g A5 (Lock)E the A2~ =gto]H ICE(SDIC#1~SDICHR) o AE3ict,

_10_
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[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]
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o o] Hx 3¢ & (Power On) WHAONA, ElolW &
By ded g ASE el S8 Fg 2 g9
=3

2 =glo]lH IC(DISHS) &

B AE" el

A ]7L(Blank1ng) ol A A2 @A AsES FH3n,
A

& S 54 F/4%

% 112 Elol® FEZ(TCON) 256 dAw = 12

T 118 Fxsd, oy ZEEZH(TCON)E A2 Aol 3 F7]4l

dolEl7t il 537712 St e Z2E gy A ZEE EHZQ%(C O}L]r 01 e g a2 ZEE 9
Z(Cr), T W gu] A FEE HZECh, CDO TAR 1 &2 &

B WA (DATAACLK) & B3l &2 =efolH ICE(SDIC#I~SDICHS) ol A& ghet.

Ol-ﬂr

ERE Gu] 22 ZEE YFECHS 9 B 9 doly MEHF(2D)Y Al Fd a2 ZEE 9F
FAl &S fsle], gE &2 ZEE HZ(Cr)d 0**1 A EEfolH ICE(SDIC#1~SDIC#8)°ﬂ A&
. gd 22 ZEF AR ((r)2

) :TLE% Eﬂo]a H]E%J—L} A Y PE ZEES 1—4] ]g \;]]E_‘Z—__Q_ 5z

3l7] f1E FA A ZE q}faﬁk o

oo A ZEE HFE(Ch, CH2 29 £8 2 dojE AELEF(2D Y &2 Z2EE WA FAl HF
H4e Susta A3 @A Az ehgAd Al B2 ste], B 2 ZEE JF(C0r) FHel i =)
H [CE(SDICHI~SDIC#R)Cl A&oz AFH. W gn] &hx ZEE HAEC, C) F w4 gr] &2 ZE
= 97 (C1)E L FHol A3 @A AZE(phase 3 signals)o] AEHE = AL AA|SE HEZ] dddn. X
2 Z2lo] B [CE(SDICHI~SDICHS) 2 mix| et tu] A ZEE F71(C1) 9] HIEZS 219 L ol RGB dlo]E] I

20l 4GRE AL W & & 7] Wl RB vlolH AEL FAS Hgss) FAT 5 vk,
ZEE YU &2 FEE WZECH, Y 22 FEE H2CH), W g &2 FEE HZECh, (D2 =
159 dola go] B4 WEEY gER TRY # Ak webd, 29 £ 2 doly 4EYLD

SOE&POL EHAF(74)= &~ ZEE HAE(CL, Cr, Cb, CE 54 A9 HEZSR i3l gd & Z2E
= H2(Cr)e] S4AI0] B FEE HolHe &2 Y dd FEE HolHE AEd 9

22 TEfo] B ICE(SDICHI~SDICHS)S] &9 &8 9 dlolH MEHF(21)

Bestel 17 2US BAsn 1 F FeD e For &
E E Al

T 113 ol 1 FH7I ol tre] A2 Z2EE JZE(Cf, Cr, Cb, CDol o]ojA RGB tlo]E] sjzlo] HAiw
o2, 2 RGB dlolg] #jFlo olojM tre] A2 ZEE dZlEo] o 5= 4= . RGB dlolg Fle o]
AN AEHE Ax ZEE GAEL s o4 g A2 ZEE 79 g gn A& ZEE ES ¥
stk = e, YUY &2 Z2EE 72 oS 3717 RGB dlo]E #Fle gk m ),
T 12 ¥ X 13E BolW ZEZ(TCON)ZRE TAYE A3 @A 135S Hol F= g3 rolt
12 2 & 13& #ZFsd, goly ZEZH(TCON) = A2 &7 Azl o]ojq 1 =H7|7F WollA #|3 @A Al
= NAFFAAA Y] 1 #lo] FAE v RGB HlolE HAES ool MM (DATARCLK) S S8 &2 =

o]|B ICE(SDIC#1~SDIC#8) ol #4=3kt}.

%’3%(21)L RGB dlolE ZlolAl S (CLK) 7 dlolE] QefolE 2
=& Ty Y FYE59 94E nlusvA RGB

6}71 %’4?‘& Ay FHES Z#sith. 1 RGB dlolE #z7l9 HE iE%Oﬂ 7}7} 10 bits

3o, L RGB dHloJH H7e] = Fol = =

28 HEODOU), dtolx=de &9 1E(CLK)7} g, 2 d= 99 Hol RGB HolE 2 AR 3=

RI~R1I0 % G1~G5 HIEEo] WL 1 FHo| =7t A2 wdd 29=g9 gr] deoly <loo]lE ¥ (DE

DUM) 7} 3le] =2l 9 lﬂl‘% rﬂlo]ﬂ OJOHO% 29 HEQDE)7F g, g Wi dely glelolE

3= G6~G10 2 B1-G10 H]EEo] dddrt, ¥

RDE ZFYCLEY Wi o 1 B 2lo] =1 )& AESte] 1 Hd AERE JYEHE v
ﬂﬂ?d_ HT| S dlo|HE a3 4= 9lal, 1 HolHES AMEY 8o uet gEH .

=25} ol Qoo Ze A9 MERELS A3 B 2

ol S ol b

AN

-
Hel e 7zt

[
[rz
mm

A1 2 A2 @A Azl tu] dHolE 2l o]

mln:

_11_
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[0081]

[0082]
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o gE gul dgoly <ddolE FH(DE DM dlol¥ <lelolE 2 (DE)¥ thaoh., wakA, 28 22 ¥
dolg AZYR(21)E v dHolH J°ﬂ°1 Z2(DE D)2} "ol dellolE EH(DE)2 HIEZHS 9o Al
2 A2 @A AZeA RGB HlolHE AMEHEA 2 A3 AN EY] RGB HolE A ATE RGB HolHE A&
ke

29 22 9 dojy AIFHFE(2DY 29 FYF(63)F FH(CLK)Z W dlojy ddelE S (DE)l o]
°1le7} 7)== VI EY(refclk) S BATT. o] 7IE EY(refelk)S UF dHlolEl <leolE =2 (DE)olA

o EWAMAEER AL 9 A2 dANA BLE= 7|F FY(REF) O H|gte] F3kgrt 2 v Eopxlth. o]
E—*ﬂl 29 g 2 diojg AEFF(2D) 9] 1% Z¢ F57} oA W PLL(64)¢] VCO o] ZH o] X (stage)
FE 9 F Jorn® PLL(64) &Ho] o] kst = Ak, o]E S W, uF dlolg oojE Al
(DE)oll 4] RGB dlolE] sZ1e] F7F A el A PLLA 715 28 (refclk) & ERXNHAAA PLLY 7|& 28 Fo+E
2 WiZ Z7FA1719 ) PLL(64)WE] VOO 2HolA] 2 1/28 &9 4 k. WF dolg <loo]d Z2(DE)dlA
71 Y (refelk) S EWAMA FH oz AREsHA] @O0 34 /9 VO 2Elo]#7}F HQgh v, i dlolg <l
dolE ZY(DE)S EWAA FHo =z AFESHH 17 7§2] V0 2Elo]xvte] e slt}y,  PLL(64)9A VCO Z~H]o]
A 7 oA ZR2A2s A, RE(PVD) Wse oist et sHolH] ¢ vt FE A A e RR o]y
gk 9 WEol dial] PLL 2ol #4E 7hegdo] A, whEbA, B #He S (CLK) ool WiF Hlolg <lel
ol ZFY(DE)S EUXA FYoz Agsle] PLLY 715 F¥(refclk) 345 o] PLL 27 A4S 4

~
B

RGB HlolE |73} A~ FEE AE f, Cr, Cb, CH &4 HEES YA AATo=zN FEE F 3l
o X 4% A2 GA A @ Mb EE 9715 (Cf, Cr, Cb, CH} A3 @Al A== RGB dlo]E
s71e] dlole W HolEolth, RGB rﬂ °] 1 R} ax ZEE HAEY ol HoES & 1o dAH=
o] olygl & 149] dloJE] HolES V|Eo g o] vt wde 4 gl

T 145 Pz, RGB ZH7He] dio]E7t 10 bitse] dlo]ElkH RGB dlo]E] #Z& F 34 bitsE >xFgrt. RGB
tole HAS AAF] AHaelH, RGB wlole A2 1 bitel 27, 10 bitse R dlo]E[0:9], 5 bitse] G ©lo]
E[0:4], 1 bite] ©u] dtlo]g <2loo]E(DE DUM), 1 bite] dlolE] 2ejo]E(DE), 5 bitse G dlo]E[5:9], 10
bitsel B ol [0:9]8 X33}, Ax ZEE HHE(CE, Cr, Cb)S RGB HlolE #|H I} FU3 vlojg Zo]
=, 34 bitsE FFIY. 22 ZEE JPHE(Cf, Cr, Cb)S A3 AHsbda, 1 bite] 8, R HolE[0:9]
9} G dlolE[0:4]12 thAl&k= 15 bitse] HubR ZEZ dlolg, 1 bite ©in| do]g <loo]E(DE DUM), 1 bit

» f“‘\

o] dlolg] Qlelle]E(DE), G dvlolEl[5:9] B B HelH[0:9]5 tiAlat= 15 bitse] FHHy- ZEE dHolHE £3
gt RGB Hloly siZldt A2~ FEE IZIE(Cf, Cr, Cb)S Hr| oy <lefo]&(DE DUM) 2 HieolE <loo]l&
(DE)e] HIEZS BaA dto 7242 5 3.

g Ax ZEE SRE(CE, Cb, COHI #E &2 2EE
ZEE dold oA AAHE 24e vESE

4] Ay TEE YolEsh Ty
SATF. a E A
2 d=x ol #4HE o] ke & 159 dol HolBg /B

So] dlolE] Ho]

!

15 A2 ZEZ #55(Cf, Cr, Cb, C1Y Ho]E] Wg go]Eo|t}.

= 15—EL ﬂi%}ﬂi Hu A Z2EE IAES(Cf, Cb, CholA C0~C3¢ 4 bitsolE sto]x=al(H), ==& (L),

=2(L), = (L)7 ggs E} ole] Hlgl, D A ZEF FHA(Cr)ollA C0~C39 4 bitsdll& 3ol
—Eﬂ(H), o}Ol%fﬂ(H), stol=g(H), 25-=8(L)7F dddrt. wahA, gu 22~ ZEF HHE(CL, Cb, CD)
3 gd 22 ZEZ HF(Cr)2 (1 ‘%l C29] bits® FE=E & 2

gu] & FEE B E(Cf, Cb, C1) FolA RGB tlol8] #jZlo] AES AArste vpA9 gr] L FEE )
Z1(C1) C16~C179] 2 bits®E & tv && FEE HACL, b)) T2 5 dvh. &2 SofolH

(SDIC#1~SDIC#8)e] &8 && % doje MEFF(CD= v A vy & LEE Z(C1) 2] C16~C175 ¢1o]
A ou] a2 FEE HZCH oloj4 ¥E RGB dloly #HFlo FAE AT F vk, o]E G
s, Tu Ax ZEE HFE(Cf, Cb), Y 22 ZEZ JH(Cr), ¥ E}Xl“% 1= ] I
Ztoll= A<dk wiel zho]l A1 & A2 AEAR(CI-C2, C16~C17)7} dmgHr. gd A
olzYHE Al A¥ AR(C1-C2)9 =g tv 22 ZEE JAE(Cf, b)Y vAL gn| £x ZEE 97
(Cl) Zt7he] A1 A AR(C1-C2)¢] w=Elatat v2A A€, v A g &x FE
® A2 AEAR(CI6~C17)Y =g#e ov &2 ZEE HAECf, ¥ g 22 2
A2 2 AR =g g2 dFHn. As =eho]H ICE(SDICHI~SDICHS) ZH2h-e

2
=
1>
1)
2 A
f
)
=
&
>
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[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

SHE3 10-2010-0073727
o weghel W fY Ax ZEE AZ(CH ASNE BT S A5, A2 ARHRCI6CID] =2 gl
Wl RB HlolE WA $AL 5 5 9l

E16e Y s FEE AZC) ] dolE g Helselth. & 172 & 169 &2 #d &
(Cr)dlA] C1~C2 bitsel W} AoEE 22 28 Ao o] BAIT(SOE)S} C13~C149] u}ak xﬂomt =4 21101
(POL)E R F+= gy xo|g,

216 ¥ 178 Az, gd 22 ZEE HJA(Cr)S C1-C2 bitse 'SOE'E ¥3¥3s}3, C13~14 bits<

r 11
NHU
>
folr >y

= 97 (Cr)2l C1~C2 bitsE Al =#FUW/DezE HEd v &2 &9 <
I AT ot Ak FY ool EAIT(SOR) 9] =& slol=EE A
(Cr)¢) C1~C2 bitsE o] = C1~C2 bits7} A2 =g FHH/L)olH 22X =

SORGPOL EHR(7H)E Y 422 ZE
o] EAZ(SOE) S &tol=g = 2

3o, 2 2d A ZEE R
g Qloo] EAE(SOR)E ZE=d 2 ukA
wa} A~ E7 Qo] 8415 (SOE) 9] H
% 18a WA % 18c9} o] A2 EZEE

A, wEd, Fgd 2 FEE A E(Cr)9 C1-C2)9 =g gkl
Zo] A5 2dE F Aok, A2 F9 Qo] BAlE(SE) o] HAaxe
7 o] TlZ =HE 5 Art.

T 1829 doA], Al FY A& ZEEZ HF(Cr)dlE C1-C20] A& &Y Qoo]EAE(S0E) 9] zho]d EFel A
H(H) 7 2355, A4 gL 22 FEZ 71 (Cr)olls C1~C20] A2 28 <loo]E A5 (SR = eel A
BHL)7F 282 4= b, SOEGPOL HHUF-(74)+= Al 5 22 (SCLR#D) A &2 &3 2o
stol=El2 st Al4 5 SY(SCLK#L) 7HA] A2 &8 ool & A% (S0E)E 5}l ;ﬂi
=29 S (SCLK#) A 29 B HEIL)E HEY uw &2 8 Aol BEAE(SE)E 29 =& bdA
v}, upebA], SOEGPOL H-L¥(74)& 4x A2~ FZEZ/RGB dolg sj7ldoe] o] Az s 7}x1t a2 EY 2
dolEATE YT 4 Ut}

% 18b9] 4o, Al B A2 Z2EE IR (Cr)ddlE C1~C20l] A2 &8 ool BAF (SRS 2ol erel A
BHH)7F 2393, A8 g9 &2~ ZEZE fA(Cr)ollE C1-C20] &2 &8 <loo]E A5 (S0E)Y £9 vl A
B(HL) 7} 32 4 vl SOREPOL B3R (74)= Al B 2 (SCLK#D A A2 29 <loo]E A5 (S0E)E
stol=gl 2 WAEte] A8 9 ZE(SCLK#8)7HA] Azs &9 Qlolo]E A5(S0E)E shol=gl2 43

=9 S (SCLK#3) A £29 B HEIL)E HEY v &2 7 Qo] EAIE(SE)E 29 =& ¥kdA|
o}, webd, SORGPOL EQH-(74)& 8X A2 ZEEZ/RGB dHloly |7 Zo] wEe HAZS JXE A2 &
ool EAISE HAT = ).

T 18¢c9] oA, Al FYE A2 ZEE FF(Cr)olE C1~C20] A2 &8 oo]EAF(S0E) Y #Hold Ergl A
RN 7 8=, A12 2ld 425 Z2EE JHF(Cr)ddl= C1-C2 A2 &3 Qldo]E A5 (S0R)e =9 EY
AR ML) 7 E3E 4 Atk SOEGPOL EJH-(74)E A1 Y F(SCLK#D A A2n &3 ddo]E A E(SOE)
= Slol=g2 TS A12 B9 FY(SCLK#12)7HA] &2~ £8 dolo]& AlF(S0E)E sfol&=d & 743 &
A2 HY ZY(SCLK#L2) A E8 BY FARUDE HED v 22 8 Qo] EAIE(SE)E 2% == %t
AA T, weEbA, SORGPOL HUH-(74)E 12X 42 EEZ/RGB "lolE 3|3 do] @] HAZS VX 4o
=9 ool EASE HAT = ).

>émlm

SOEGPOL HLH-(74)E &Y A~ ZEZE 371(Cr)9 C13~Cl4 bitsE #HEste] FAANANZ(POL)E TN 7| L
2 FAANNS(POL)IE 1 FH7IZ T Y =2 AT T RPHAIZIY. d 7], SOE&POL FHAH(7
4= Fd &2 Z2EE HF(Cr)e bitE AEFs] FAAAAAS(POL)E HAAZIL 2 FAA A S
(POL)E 1 #3713 == 2 37| 5 sol=g 2 FAS the 29w=82 §FA3Ma 1 #3713 £ 2 F
H7)1F @92 =28 A § 9

o)
o}

g el AAldel wE MFEAGAE 1 e B 10 WA E 169 e &2 FEE/RGB dlolE 7
of A ¥ = 20a WA = 20dek 2ol 4 o] vESe] wel ZEE/RG dolE wHzle] Aols o
242 5 8l
R

olg], G "ol 2 B dolg Zzto] 10 bitse] dlolEHY w, oW ZEZZ(TCON)E= 1 ZEE/RGB Hlo]H

Gl
HZ & = 20a9k o] T AlFH F<F DM, CLK, R1~R10, G1~G5, DE DUM, DE, G6~G10 %! BI~B10& X3tet WE 2~
Edor w29 2 3 vy AEYFQCDE ol ZEE(TN)ZFE f#E 1 ZEZ/REB
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[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

ZIHSd 10-2010-0073727

diole] {71 el A 34 7he] oA S5} 34 o] AE FYES WSt AlF FY 5 BFo] FEE dHlo|
EI/RGBS] HloJE] HIEES A

R vlolE], G vlole] ¥ B "ol z}zte] 8 bitse] HolHd i, Elo]w ZEZ2(TCON)E= 1 ZEZ/RGB
WS = 20b9} o] Tx(28/34) A%+ &<k DUM, CLK, R1~R8, G1~G4, DE DUM, DE, G5~G8, @ B1-B8& =
HE ~Edoz At 29 28 2 Holg AFHFECDE oy ZEEZH (TN EFYH fd=d 1 &
Z/RGB dlole] FZ oA 28 72 oA FHEF 28 /e AEH FHYES DAL AY FYEo| @o] &
& dlo|El/RGBY] HlolH HIEES HMEP ).

jn)

llrllnsL‘i
(m|m ool T

R dlole, G dlo]g] 2 B dlo]E] ZHzto] 6 bitse] dlolgd wf, Elo]y FEZZ(TCON)E 1 %E%/RGB
PAE &= 20cet o] Tx(22/34) A%t =<k DUM, CLK, R1~R6, G1~G3, DE DUM, DE, G4~G6 % BI~B6<
HE ~Efog wAsgitt,. &9 8 9 dolg AEHF (2= Eo|W FEEZ(TCON)2HE g+
Z/RGB dlolE siZ el A 22 Ao ol 253 22 Mo AE FHES WASL AH FEHEC %5
£ dlo|El/RGBY] HlolH HIEES HMEH ).

jn)

Mol o O
(m|m ook T

i'_‘l'k

R dlo]E, G vlo]g 2 B dlolE] Z}zto] 12 bitse] dloled o, E}O]U FEEZY(TCON) = 1 £EE/RGB HlolH
WS & 2049} o] Tx(40/34) A7+ E<F DUM, CLK, R1~R12, G1~G6, DE DUM, DE, G7~G12, % Bl1-Bl12< 23t
3 HE ~Edfom WA, Zg &g 9 dojy AEIHRCDE E‘rou ZEZY(TCOON)ZHE g8d 1 2
EZ/RGB "ol F el 40 e olx] FHET 40 N AE FHES dAsT AE FEEo] @Fo] &
EE Ho|El/RGBY HolE HEES AT}

golW ZEE(ICONE 98 deolee] nE +2 fuste] & 200 WA = 20dsh o] ZEZ/RGB HlolEl 7
79 dolE AF ABY 5 Sk,

Z3 77 O e da 285

2 2ol e e we AHEAGAE Al 9A 2sESs A~
ole] AEFR(2DY PLL =¥ 29 9 2 F

preamble) A& 2 WAsle] 29 £ ‘%] Eﬂ H

(
AsA FPAA & Ak,

® 218 % 225 2 dEe v AAde] wE Al @A AEE Hel T g Eelr

=21 ¥ % 225 FZsH, Al @4 4135+= phase 1-1 2139} phase 1-2 4135 ¥3F3it}.  phase 1-1 A&
= de3t ZgdEAs e A 21 717 1 FEE/RGB HlolE] 317l 5d3 o w AAHEE 250l
t}. phase 1-2 A&+ phase 1-1 ASZHTF F37} =31 phase 1-1 A3 9 1/2 o]ste] F7|& HHAHT
phase 1-2 A&= 4 Fiaw7t b2 F M9 d2~ 25F(P1, P2)o] wHE= FH=E 4AE 4 k. Al
H2 25 (P1)2 phase 1-1 A5 2 SR = H2de] Furn} 2 v oA Fa1, A2 A2 25(P2)2 A1 F
22 (P Fukrrnt 2w o) vk, 2¥ Ee 9 dlolE AMEHF(21)9 PLL(6)2 E 21 B & 229
22 phase 1-1HtF F37F W23 9)do] 7AA 02 WHel= BAES EYFSAA & 103 22 w2 3
ol ARARD Tl B s Hlgte] o] w23 MAEA FEHo| 4 FIFE AL F A

222 ZElolH ICE(SDICHI~SDICH8)S LCD BE wloj#Ael 77} thstdd wel LD &5 wlo]AH (4R|AH) 7}
AR 5245 24 F J=F g A4S AT gk, ol & H3te, T VlwdAE &2 EfolH IC
Z(SDIC#1~SDIC#R) el v} {AWE widsta, LD EE HoAE oo wg A~ =golB ICE
(SDIC#1~SDIC#3) 2] H{AAE EFAFe|Y EFvheAadS A4t dLddd(Vee) oy 71 AHGGND) S 78t
o] &2 =glo]lH ICE(SDICHI~SDICH8)2] 4 S2E&  AolEsid. a9, Aas EdelE ICE
(SDIC#1~SDIC#3) el FAANES midety 1 vk 3 Alo]=rh A W oy} FAREC dAY = E9/EF0
A gL wjdER Qlte] PCB Alo]=7F AZ = el {1t

1

2L

Hoatgo] o2 AAdel] mE AHFAGHE A2 GAe] AR ] A =Ehe]H [CE(SDICHI~SDICHS)
o 2 FHAS Aojetr] Y3 ANIFTES FUlste] A& =#to]lBE [CE(SDIC#I~SDIC#8) ]l 3 Ato]=9} PCB Ale]
=22 ] Y F A}, o) Yate], B o] HAmAFX = PWRC1/2, MODE, SOE_EN, PACK_EN, CHMODE,
CID1/2, H_2DOT & 4z E=FolH IC 542 Adstr] f3 2EE 4 FEE HRE &2 ZEE 7oz
dAgt,  FEE F4 ARE X AL FEE A A2 dAL dF b ASiEe] doly wjM%
(DATAGCLK) & T3 A2 =glo]H ICE(SDICHI~SDICHR) ol HEd 4 o).

PWRC1/2—L~ olgle] #F 13 Zo] A~ =#lo|H ICE(SDICHI-SDIC#8) Y &% Wy ZZH|E ZAdto] &~ =ifo]
B [CE(SDIC#1~SDIC#3) 2] &S Aaled 4= QA sl S GRo|t},
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[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

ZIHSd 10-2010-0073727

I 1
PWRC1/2=11(HH) High Power Mode
PWRC1/2=10(HL) Normal Power Mode
PWRC1/2=01(LH) Low Power Mode
PWRC1/2=00(LL) Ultra Low Power Mode

MODE:= o} ¢ 29} o] &

by
& A oW tlzool&d A

[>
(LAY
{
0,
=2
S
r o
r
foi
%
S
=
lo,
(<0
o
o,
F
L)
S,
L
off
2
2
2
:(__)."
2
2
2
e
)
tlo
r«O
=2
o
i

X 2

MODE=1(H) Hi_Z Mode Operation(charge share output disable)
MODE=0(L) Charge-share mode operation(Charge share output enable

SOE_ENS o}#jo] # 33 o] A~ Zgo]B ICE(SDICHI~SDICHS) & dtolF A2 &7 <o) B2 5 (SOE)ZS RGB
gxgd vy delgel F7Fd PHl(embedded) Z WS AQNA] ofyy &F-9 HE wds T gHEES
ZARJNAE AAsh= s,
Iz 3
PACK_EN=0(L) PACK_EN=1(H)
SOE_EN=0(L) Forbidden Use internal SOE
SOE_EN=1(1) Use external SOE

PACK_ENS o}efje] F 49} Zo] A2~ TotolH [CE(SDICHI~SDICHR) & dtola FA A AZ(POL) 9 Al0E =
olH ICE(GDICHI~GDIC#H) 2 FT AT AE 2EE HA(GP)E RGB ©xE #Ye dolgd 719 &
(embedded) & Y= ¥b-S FQ1#] ol ojFo] HE wjAdS Fa dHPs AJXE AAs= FAoltt.

a}
2

]
N

PACK_EN=1(H) Enable control packet
PACK_EN=0(L) Disable control packet(Ignore the value of SOE_EN)

CHMODE+= ofefe] 3% 5¢F #o] AHHEAAA 2 dgzel] A A2 =golB ICE(SDICHI~SDICH’) ] &3 Ad
Kol
=]

8 Adee gl

X5

CHMODE=1(H) 690 Ch. Outputs(691~720 Ch. Disable)
CHMODE=0(L) 720 Ch. Outputs

CID1/2%& obele & 63 #o] A2 =g o]H ICE(SDIC#I~SDICH#8) M= af9 F AEI=(CID)E Folste] &
2 Efo]lH ICE(SDICHL-SDICHS) & HHA o= Aod o QA k= Aot &x Egfeld I0s
(SDIC#1~SDIC#8) ] 7H<mell whe}t CID1/29) HIEss 24" 4 vk, 9, A3t A4 o] goji FE
2] (TCON) 9} Ao} Wl A4(SCL/SDA) S B8 1C BAS Ea| 22 =aho]H [CS(SDICHI-SDICKS) S 7N Alojet
4= k. LD HWolAELS A7) 2 7HA WHE FollA s =elolB [CE(SDICHI-SDICHS) S HHH o2 Aojs}
v s AYE 5 Qo

fu

s

6

CID1/2=00(LL) SDIC#L A A
CID1/2=01(LH) SDIC#2 A A
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[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

ZIHSd 10-2010-0073727

CID1/2=10(HL) SDIC#3 A A
CID1/2=11(HH) SDIC#4 A A

o,
4z

H_2D0T+ ool & 73 Zo] &2~ =gto]lB [CE(SDICHI~SDICHR) oA &S H &= AFA/FIFA ofdE 1 vt S
_/[:

deolgdstel #3854 F715 Alojste Aok, d7Ad, H_2D0T=H o|¥ A2 =zgfo]H [CE(SDIC#I~SDICH
8)2 3 2 LE AWA " (Horizontal 2-Dot inversion) .2 dlo|EAte] FAS Aojsit)t. 3 2 EE
AWMA WAeA Ax =glo]H ICE(SDICHI~SDICHR)S ol X3H= 2 719 dlolHed e Td S dolgA
&S FYsta 2 /9 dHolHeRlE F71E HolHdYde] SA4S WHAIA FHoR o|dteE AFAEd FA
HE Ay FAHSE -+t - - -+ (BEE+ - -4 -+ + )" Aok, H_2D0T=L oW £~ =g}
o]H ICE(SDIC#I~SDICH#8)S &3 1 X=E <A HH)(Horizontal 1-Dot inversion) o2 HOJH At FAS
Aottt 43 1 EE A WAdA A =efo]H [CE(SDICHI-SDICH3) S o] -3} HlolElglEd 33
He AgEe] S48 WA A FHoE o|dte APAS FHAMHE A SHSE -+ -+t -+ -
(E=+ -+ -... -+ - H)"E Ao},
=z 7

H_2D0T=1(1D) Horizontal 2-Dot inversion Enable

H_2D0T=0(L) Horizontal 2-Dot inversion Disable
=

=3 AA loql‘;wﬂ*i Efolv) ZEE(TCON) & whA|9F A2s =gfolH [C(SDICHS) Z5-E shol=g]o] =9
3 Hulolokwt A2 whA R o|gsr}. A =dlo|B [CE(SDIC#I~SDICHS) % o] sl =% PLL &7)o]
HXI %—L Elo]n ZEEH(TCON) &= A1 Wl(phase)] ZAEA TS WHESA HAYSaL L =do]rH

E(SDIC#1~SDICH3)2 dlolEl e F938k#] Frh. wehA, Eloly FEZ(TCON)o| v=g & Aot o
E%EM o Ax E=EholH ICE(SDICHI-SDICH3) Q] 7 % ElE A 4 gideh. a3, &2 =&
o]H  ICE(SDIC#1~SDIC#R) o] oj= A~ Egolr (7} B HAA a8z 22~ =go)H I
(SDIC#1~SDIC#8) Z}7+e] F% AHIE AT I 87t Urt.

rﬂ 4

e

Hadlh AXGEA, & AR goln] ZEZ(TCON) ZHE SAHE Al dAANZ wel A1 A2 =
2lo]B ICE(SDIC#L) ZHE A8 A2 Ea}ow [CE(SDIC#8) 714 «xF2 o= PLL & A= ﬁw E E}olﬂg
ZEZH(TCON) O stol=gle] & AlsE sud geshe RS 2gect. old H|ge & 23 3 =
W7)(231, 241)E A2 EdfolH ICE(SDIC#PSDIC#S)«] PLL & AZHAo| AQH+E AIHS E1 =9 F
g A3ZE o FAsH FAE = Qo).

23 9 T o24s B ugo] g2 A dd

2 NHFAGR A HaL7] (231, 241)E o] 88 A EEolH
ICS] PLL & A3 &<l & Ho] FE =S,

T 238 FxEhd, Al L A8 A2 EElo]lB ICE(SDICHL, SDIC#R)OE= 2 A5 gevkxtel] 3.3V(HEE 3fo|=
g Hehe AL (Vee)o] TFHT. Hm7](231)9 YHAAEL A4 D A5 22 =o]H [CE(SDICH,
SDIC#5) 9] 2 A4 EF GRS HEH vwr](231) EHTAe Eoly ZEZH(TCON)Y 2 A= d=w)
Akt FEHEoh, AL dg(Vee)

o] B [CE(SDIC#1~SDIC#8), AlolE =
"ok webA, gel® FEE(TCON) =
2 AHE AT F

< AHZAIGA ] o] FHE Fol Eol® FEEZT(TCON), & =2
ZelolB ICE(GDICHI~GDICHL) 52 tAd 3 2o HARFAYeR AL TF
= Hlar)(231)9] ZErto g 4~ =gto]H [CE(SDIC#I~SDICH]) 9
Al 22~ =gto]lB IC(SDIC#D)E PLL ¥ 299 F4¢ 2 9 uAe Jo 2 AsS xﬂz Jn2n Egol
IC(SDIC#2)ell Aggtet. o9} FAlel, A8 Az~ =ho]H IC(SDIC#3)= PLL =9 299 T3+ 9 940&
Agk Fol 2 AEE A7 A =2Ro]B [C(SDICH7) Ol stk A2 422 =o]B IC(SDICH2) = PLL &89
T " S 28 Fo g AEE A3 Ax EfolH IC(SDIC#S)Oﬂ Agstal, A3 Ahs EEfolH
IC(SDIC#3)+= PLL &9°] Fu¢ W S 4% Fo & AEE A4 & =2fo]H [C(SDICHL) ol dggttt.
A7 A2 =glolH IC(SDICKT) = PLL ¥l Fu 2 4%—% 4% Fo g AsE A6 &L “EfolH
IC(SDIC#B) Ol Heatar, A6 A2~ =gto]B IC(SDICHE) = PLL =99 Fap¢ 2@ 9AS 1A% Jo 2 A5 S
A5 Z2x Eefo] B IC(SDICHS) ol A3,

HIE

H W 7)(231)E A4 D A5 A2~ =go]B [CE(SDIC#L, SDICHS) ZFEY & AT E vluwdle] 1 g 2550 &
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[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]
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T slolx=gld ] slol=g]e HEATE ElolW ZEEZ(TCON)O FF3th. o] Hlur](231)E AND Alo|ER
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SDICH#1 |— .- —I SDIC#4 | — PpcB1 SDICH#5 |— .- —I SDIC#8 | I PCB?2
LL HH LL HH
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92 93 95 —= 96
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Real Control |ast dummy control
signal packet signal packet

I /
~|JerLerT - JerTeb] - JerTo o] [o[oTefel-TeTe][

Yo \ Y
RGB Data Packet Control signal packet

Dummy Control  Dummy Control
signal packet signal packet

(Min. 8 packet)

REF
(SCLK)

Data Bit

Mo bbb bbb AE AR LYY

P1(n) P3(n) P5(n) P7(n) P9 (n) P11(n) P13(n) P15(n) P7(n) P19(n) P21 (n) P23(n) P25 (n) P27 (n) P29 (n) P31 (n) P33 (n)
P34 (n=1) P2(n) P4(n) P6(n) P8(n) P10(n) P12 (n) P14(n) P16 (n) P18 (n) P20 (n) P22 (n) P24 (n) P26 (n) P28 (n) P30 (n) P32 (n) P34 (n)

Nth Frame N+1th Frame

_23_



ZIHSd 10-2010-0073727

f
F_REF
\

REF (SCLK) ——

ﬂ F_refclk = 2 X F_REF ﬂ T—L
refclk

Data Bit

IEG[I]IEG[S IEG[5 IEG [7]]EG [9][36 IEG[13]IEG[15]IEG[I7]IEG[19IEG[ZI IEG EZS]IEG [ZS]IEG [Z7]IEG IEG JJEG[33]

EG[O] EG[2] EG[4] EG[6] EG[8] EG[10] EG[12] EG[14] EG[16] EG[18] EG[20] EG[22] EG[24] EG[26] EG[28] EG[30] EG[32]

ICT[H CT[3] CT[SJ CT(7] CT[Q]LT[H]]CT[IS] CT[15]ICT[17JCT[19]ICT[ZI] CT[23] CT[ZS] CT[27]JCT [29]CT [31]§CT[33]
CT[0] CT[2] CT[4] CT[6] CT[8] CT[10] CT[12] CT[14] CT[16] CT[18] CT[20] CT[22] CT[24] CT[26] CT[28] CT[30] CT[32]

Data Bit CLK D1~D10 D11~D15 |DE_DUM| DE D16~D20 D21~D30

Clock |R data[0:91| 6 data[0:4] | DUMNY |c22L2 |G datal5:91|B_data[0:9]

Clock | Control Data (G1~C15) |DUMMY E%gﬁelle Control Data (C18~C32)

Format

I tems G0 |G1{C2|C3| C12~C11 | C12| C13~C14 |C15(C16|C17|C18~C32

—
—

Dummy Control signal H|L Assigned| L |Assigned| H

|
|

|

H
Assigned| L |Assigned| H | H

\ZL/
—

Real Control signal H (:H

L
\

\o s
./

\

Assigned| L |[Assigned| H (

—
—

Last Dummy Control signal | H | L
Control signal Mapping |CLK SOE SOE PRD POL DE

C0 | C1| G2 |C3| C4~C11 |G12| C13~C14 |C15|C16|C17|C18~C32

%gyﬂgil H | Reserved | L |Reserved| L | Assigned| H [Reserved

CLK SOE POL DE
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SDIC OUT#1
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SCLK Number C1 G2
SCLKi#H H H
SCLK#2 H H
SCLK#3 H H
SCLK#4 H L
SCLK#5 H L
SCLK#6 H L
SCLK#7 H L
SCLK#8 H L
SCLK#9 H L
SCLK#10 H L
SCLK#11 H L
SCLK#12 H L
SCLK#13 H L
SCLK#14 H L
SCLK#15 H L
SCLK#16 H L
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SCLK Number C1 G2
SCLKi#1 H H
SCLK#2 H H
SCLK#3 H H
SCLK#4 H H
SCLK#b H H
SCLK#6 H H
SCLK#7 H H
SCLK#8 H L
SCLK#9 H L
SCLK#10 H L
SCLK#11 H L
SCLK#12 H L
SCLK#13 H L
SCLK#14 H L
SCLK#15 H L
SCLK#16 H L
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SCLK#3 H H
SCLK#4 H H
SCLK#5 H H
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SCLK#7 H H
SCLK#8 H H
SCLK#9 H H
SCLKi#10 H H
SCLK#11 H H
SCLK#12 H L
SCLK#13 H L
SCLK#14 H L
SCLK#15 H L
SCLK4#16 HoL
EHI9
REF FREF y
(SCLK)

DATA[29:0] X

« X

EH20a

REF
(SCLK)

Data Bit
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i

Phasel-1 Phase1-2 | Phase?
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Min16Packet i P1 P2 Minb512Packet
) S— ) S—
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CLK DE
1Packet
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Bl_ljg"wl%gh | enien|i e[ Low | Low §Low | Low | Low DU OLK
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