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A1 Fell holA,
371 A2 A Az,

A2 22 BEE WS W wYsa,

A7) A2 s ZEE dFE Y] 22 EElolH (59 &Y WY FERE AA3HE PIRCY/2 3AHR, A7
Aze Edteld [CE AA 4ol FHE AASE NDE AR, 47 Az &9 Qdlo]Ealse] £ AR
2 AR SOEEN SAAR R, FAA AT Y 4 ARE ZAAStE PACKEN SAAR, A7) A2 =gto]lB IC
59 29 A9 £2 AA4sE CMNMDE SAARR, A7) 22 =gtold ¢ ¥2 ufo I APA=Z Fojslol
A7) a2 EElolE ICES 5HACR Ao 4 A = CID1/2 4 AKX, A7) &2 =golH [CERFH
EEEE AFA/FT4 dHolHAYEY 3 A 9d F7E ZASE H.2D0T 4 AR 5 s ol &
AARE E3ste AL 5EFJo R st AAFAEA

A7 7

A1 el i,

gE Fol A7 & AsE SAHoR o]k £ Edtoln [Co Adsta vpA Y &2
A W ZEE

WE o=
AEH wE A (Active Matrix) TEH2Ae AHTZAIGAE= 2~ 2}
Transistor : o3} "TFT"e} )& ol&sto] TFd& FA8tL vk, o] AFFAIGA = =413 (Cathode Ray
Tube, CRT)Ol wHlsto] 2@sprt 7hsstol Fhg AR7)7], ARF7171, #HFH Sl A7 882 =&,
denldol e 8o w2 F548E dAlsta Ao,

NGEAGA = AAFTAIHN DY dolgepl S deolgAgs Fasty] 3 vy Ah2x =eholn FJA3R
(Integrated Circuit ©ols}, "IC"2} &), AGREAHDY AEGRIE ACEHA(ErE AMAR)E FaHH o
2 Fasty] 9% vre] AlE Egfelr IC, B EtolH ICES Asly] 9% Elol Z2EEE TS v
o ol st AAHFZAIGH A OXE BY Q. HolE= QIEIFo]AE F3l ElolW ZEETe] JHET.  Eol
W ZEZ# = mini LVDS(Low Voltage Differential Signaling)9l #& <lEH o] A2 X3

Hel, bAE vge dHolHe AEYHS 9% FYNs, A2 =holH [(E9 FFS Aodtr] 93 AojiE

ox
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58 &2 =golH (B FFT. A2 ZEolH [CEL Elo|W FEZHEREH 2ER JEEE x4
oo dole s WY AAR ¥ Fof R AHYS o835t oldR 1 dolHAYS Wit dolE g
A&l Faget

J7 A" vte HolHES &2 EflolH (54 FEoR ¢rteteE HWE =EMulti

=
Drop) WAoo 2 A2 Eglo]ld [CEd a3t ASTE FF3tt. A2 Ego)ld [(BEL 25307 HEno +
AHR e AR J | A A SUEE TA Bdur odE Aol 37 P4
Elo|® FEEY9 &k EgolH ICE Abelol R Hloly & w4, G dloly HFuld, B vloly A, &
A ool 1089 29 % G4UD 548 54 ol B& AU AT AIAGE, T AAAE 5

Py

we wjAo] "estl. mini-LVDS SlE|Ho]2 WhAloA RGB dHlolE HAE9 oE 59, mini-LVDS Qe H o]~
A2 RGB YA E vt dole e F8 A4S AR 949 Al E(differential signal) o2 AE3m
2 75 ﬂolﬁfﬂ' T HolHE Al dEets Aol Elold FEEE S &2 =gholH ICE Abolddl= RGB
dole HES fste]l Ha 14 9 widEe] Heasith, wElA, oy ZEEF S} i EEtolH [CE Alo
o ]_ o143 2B =(Printed Circuit Board, PCB)olE %<& wjxEo] dAFolof sy I & Fo|7|7}
olgot.

H, AFBEAZA = AHZANE(10)9] a)dEet tishast Bk wef Be o HolHES 1Ho=Z A
gsta i, Al Agste doly Falrt Bolxlth.  o]FEA "oy Falrt Bolxl JAdEjelA, A~ =gl
B ICEERH dHolHAYE] SAd &H=M EMI(Electromagnetic interference) FthS =o]=(Broadband
Noise)7} AZIT},
ggol &
sjd luxlf= FA|
371 *ﬂ% 71§4 TARES st <hed wHoEA BNl FY wol=E &

A A7
A7) wAe gAel) fsel,

= =
AR AEANES T3P AGLAN; 2 B AlolRATA § AURCE WA E}om
o |

Tr;_:*v’}' b = = =

TEZD; W A7 A AEAsd me A7) A2 29 Qo] EASE AAAYIE AASRE WSt 7]

AAds]zol o3 AAE sz F doo]EAlTel St A7) HolHERlEd T2 velHAYS =5t
o

= tge A Edoln I0E

Hoayo] AHFAAAE FH AEIEE Y] A SEfolr [CEO] UlFE AAFEY AAAZE ANE Al
slo] A2 =elolH ICE9] 8 EYE BN oZA Ml FY wolz2E &Y F Ut

ofst, &= 1 WA &= 295 Fxste] & drge] wpekA g Ao tiste] disirie g,

518 xS, 2 oawo] AAjdo) up2 A FAGRAE AHIAIHE(10), EolY FEZFH(TCON), 2 =
glo] B [CE(SDIC#I~SDICHS), X Alo]E =glo]B [CE(GDIC#I~GDICHL) S FH]ZT),

NGFEAAE(10) 0] Fel7IHE Afololli= ATl FAHE. AEAHE10)2 m 7He] wlolE I E(DL) 7
n 7he] Al ERJIE(GL) 9] mat o] o MEHA JEHR HHi]EJ nxn 7§e] HHAE(Cle)S EF3TH

MAZAIME(10)] - FE7igel= dlelHIEML), ACIEHRJIES(GL), TFTE, 3 =EA AFAE
(Cst) 55 Eg3 3 o olrt AAY. AHAE(Cle)S TFTE T dolgdde]l Fgse nd=(1)
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on

3, FEAGNcom)o] FFEE FEAF(2) Atelel @A 23] FEHETE. T ACEAFS AEg]
(GL)ell H&sar, 1 A2d=E dlolEEIML)el AEHATt., TFTY =ddd=S AAAe gad=(Dol F
ZHEth. TFTe AOlEZRIGL)S B3l Fass Alo|Edzd nel '-35 voleQl(DL) 225 E ] A=
4/5-=74 obd 2 vt dolEAYS AGA(Cle)o sAhd=(1)e FF3set.

1

NFEANLD(10)Y A5 FE7] ol E9uE= 2~ Aejdy 3 F5H5(2) 5o A
FEAT(2)2 TN(Twisted Nematic) RE=9} VA(Vertical Alignment) RE=9} & FHAA G512 oA AR
a7 Ao FAE® | IPS(In Plane Switching) X9} FFS(Fringe Field Switching) EE=9} & FHA A
TFsWAo A SAHT (DI A e fEl7|H Aol FAdHT.

NAGFEAIAE(10) ] g el w3 ool ZEYEZ (pre-tilt
angle)& A7) gk wigdeo]l JAA.  AARAHD(10)9] A FerIH} s Fe 7] Abelol= o
44 (Cle)el Al (cell gap)S FA8F7] 913 Avo|M7t I
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Elolwl ZEEZ(TCON)E= LVDS <lEjdo]2~, TMDS(Transition Minimized Differential Signaling) <QIE]H|9]
9 QIEH el ~E Fd) 72/ &7 & (Vsyne, Hsync), <4 dle]g <lofo]& XAl&(Data Enable, DE),
E ZE (LK) 59 9% go|yass glgwol Ax =glo]H [CE(SDICHI~SDICHR) T} AlO]E =glolr 05
(GDIC#1~GDIC#4) 9] &2 ElolW S Alof3t7] A% Eleo]y AojalsEs Attt Eloly AojalsEsEd Ao
EetolH ICE(GDICHI~GDICHA) o] &2 ElolW-& Alos7] 918k AlolE Efolw Aojilw e}, A =do]ld ICE
(SDIC#1~SDIC#8) 2] &2t EfolW& AloJ&l7] st & Eloldy Aojalsg xF s},

(mowe fo|

Eloly ZEEZ(TOON)E F<HE A o HA(point to point) WA OZ A2 mglo|H [CE(SDICHI~SDICHS)
A&, gol ZEEZSZ(TCONE 42 =glo]lB ICE(SDIC#I~SDICH’)S %7]3}6t7] 913 ZyiE Al
(Preamble signal), Z2Elo|® AAATE L& A~ ZEE o], 28, RGB UXE vgs dolg %
il glolE wlAAS B 42 ZalolH [CE(SDICHI~SDICH’) o 2 43k},

o foir

AolE EglolW AojalsE Ao]E ABFE HA(Gate Start Pulse, GSP), Al°]E #XZE ZZ(Gate Shift
Clock, GSC), Al°lE =9 <lojo]E-Al5 (Gate Output Enable, GOE1 WA GOE3) 5& X3H3ict. Alo]E AEE
H2(GSP)= Al AlelE =gfe]H IC(GDICKL I7FHTE.  Alo]E AEE HXA(GSP)E Al AlolE =dfolH
IC(GDICH#D ZH-E 3 ®IA Al]EAA7 BALEE ~70o] AZE]= A%} B S AAIgT. AE H2E &
Z(GSO) AClE 2EE HXA(GSP)E AZEAZY] #3 Z94lzoltt.  AolE =go]lH ICE(GDIC#1~GDICH
4)¢] AZE HALHE ACE FZE F(GSC)O gte]d o x|olx] Alo]E XELE H2(GSP)E FZEAZIT
A2 WA A4 AolE =glo]H ICE(GDICH2~GDICHA) S U Alo|E =glo]H [C9 Al E AolE ~EE H
22 gEutel FAEl] Al Al E & oo BAZ(GE)E AlE =gto]B ICE(GDICH1~GDICKHL) <]
=9 go|Ws Aojdtt. Ao|E ZglolH ICE(GDICHI~GDICH) S AOJE &7 2o o]EAF(GOE) Y 4=
713 &, ol "o EHENY AFRRE 1t F29] oA ERd AA7AY] 77 Bt ACIEHAE &
F3ltl, AolE &Y 2oo]EAF(GE)Y] 1 F7]= e 1 $3 7|3 o]t}

glolm AlojalE= T B AT HAEAZE RGB HIolE EF AEAZ Alole] A|Zk E<t tlolE uj
Zglol B [CE(SDICH1~SDIC#8) ol AE=™, SFAA o] #H ZEE dolg}, 22 &3 By F

Z3sith. FA4Ao] BE ZEE dolHE &2 =Elo]B [CE(SDICHI~SDICHS) oA A
= FHA e FAA o)A E (Polarity control signal, POL)E A|old}7] 93+ Ao AR E EL3kslt}t, LA
glol B ICE(SDIC#1~SDIC#8) 2] tlxd/olbd =1 W37 (Digital to Analog Convertor ©]&F, "DAC'Z} 3H+&
Aol B (POL) o &H3te] RGB tAE vt 2 dolHE 454 old2 vte dolHdy & B34 o}
2 ¥t dolEAdges Wit  Ax &Y dd ZEE fojHE &2 =golB [CE WA AXEE
HAx Heo A2 &Y <2oo]EAZ(Source Output Enable Signal, SOE)E Alojdtr] 3t AojARE
ZEEE. A2 F9 Qloo]BAIS(S0E)E A2 =@tolH [CE(SDIC#I~SDICHS) HE AIA/RIA old =z
HT] Q. dlolEjAste] &= oS Aottt

AolE teto]lB [CE(GDICHI~GDICHL) Z+2+e Alo]E ElolH
(GL)ol =24 o2 FFetc).
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e =EfolH [CE(SDICHI-SDICHR) dlolE mjx%S Ba Eold ZEZZH(TCON)ZHE FFHE =
Azol mek e Z e 2 doly MIHR Y Tt A4S 1A (Locking) FHeh.  o]oA],
cgto]H [CE(SDICHI~SDICHS)S &2 &) 2 dolg MEHF9 9 Fuleet gdo] nge o, 47
olE] WjARS E& gAY HE 2EZOR HEE JNozHE g Zeo B

7HE ZEEZ golgE MIZYD = (SDIC#1~SDIC#3)& 2E

AR AN S (POL) S} 2 &
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H
25H %éi 53} ?—f*éxﬂﬂ@z@ou&} iM % o) of| 0] &
S B3 Uxd nE 2Efdom QJ¥H = RGB HolE wRozy S
wAsta o 2™ F¢ w}a} AE2 == RGB XY BYe dolHE ALY
B [CS(SDICH1~SDICHR)S &2} o= AZHE RGB t)X|E H|t]o dolE ;
o] 215 (POL) el &3te] L HlOlEi 5 ASA/HFFAE ol R vt rﬂol ] Hste =z
=8 ool EAIE(S0E) el FH3te] ol eelE(DL)ol &3t}

T R TR A R )

2 o jo
g

Hr&‘ilﬂrﬂiéﬂw
B do B e W |n

ol
bt

b1
[\
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o
o
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rm

2 (TCON) &} A2 =gto]lH [CE(SDICHI~SDICH) Alole] HiMES RolFE THESo|T),

T 28 Fx3d, oy ZEZH(TCON)S A2~ =glolH [CE(SDICHI~SDIC#8) Alolol+= dlolgE wjM%
(DATA&CLK), Alof wlld%-(SCL/SDA), 2= A (LCS) 52 wjadEo] A=),

Efo] FEZE(TCON)E ulole w4 (DATAKCLK) & B3l Zdasls, &2 ZEE #71, RGB dolE RS
TAA R A =Eho]H [CE(SDICHI-SDICHR) o HEsttt. a2x ZEE dZE 39 HE, S449 #d &
EZ dHojE HE, &2~ &% #d ZEE dHoH & XY HE 2Efo|tt. RGB dHeolE #HF2 29
HE, U5 dlojg] <lollo]E HE, RGB dlol8 HE T& 23g H|E ~Efolrt,  dlo]E w4124 (DATAGCLK) >
1:1 &, A dl H(Point to Point) WAooz Elo|y ZEEZH(TCONE A2 =gho]2 [CE(SDICHI~SDICH3) 7t
Zto| Ay AAdE, A2 =go]lB ICE(SDICHI~SDICHS) Z+2+e dlolE] A (DATACLK) S Ea) JEEe &
HES Bsitt,  weba], o] -3 A2 =glo]lB [CE(SDICKI~SDICHS) Alolol= 2 sHE 9t RGB HlolH S A
@3t wjado] "ot

Elo] ZEEZI(TCON)E 4= ZglolH  ICE(SDICKI~SDIC#R)S] H 2HAZ=(CID)$} 42 =glolH IC
(SDIC#1~SDIC#8)2] 7+ 715 Alofstr] 1 A /MH Ao dolHES Ao w44 (SCL/DA) S B3l & =3
o] B ICE(SDICHI~SDIC#8)l A&3lth.  Alo] wjA4(SCL/SDA)S Elo]™ ZEEZ(TCON) 9} A2 =glo]lH ICE
(SDIC#1~SDIC#8) Alelell FEdo= H&EHrk, F /I8 Alo] dolge g dAg dHe Fednt. &2~ &g
o] B ICE(SDIC#I~SDIC#B)®] 2 /N9 aFo 2 Eel¥o] X 83 o] F+ 7He] &2 PCB(PCBI, PCB2)ell &€tk
WAL Ale] wiA(SCL/SDAL) & Elolw ZEZ2(TCON)2F A1l WAl A4 A2 =go]lB [CE(SDICHI~SDICHL)
Apelell WE HE&E a1, A2 Al w4 (SCL/SDAZ2)2 Elol™ ZEZ(TCON)9F A5 A A8 &2~ =go]H [C
5 (SDICH#5~SDIC#3) Alelell W& F &=t

it

o

FEZ(TCON)E 22 EholH [CE(SDICHI~SDIC#R) S &8 Ha 2 dlojg M

S5 =9 o] AASHA
AR5 FAsly] $1% 2 AT(L0CK)E AT vl LSS T8l Al & H

1B IC(SDIC#1) ol &

2 Egto]l B [CE(SDICH#I~SDICHS) Alololl= B AZ(LOCK)E AEslr] 913 wjAs 3 AadAol=
(cascade) 2 H&EET, A1 &2 =go]B IC(DICKD = HolE AEHS 918 28 99 Fu4 2 Ao
1A Flo] =glo] Al (Lock)E A2 A2 Edto]lH [C(SDICK2)O] AGHI, A2 A2 Sgloln
IC(SDICH2) = &9 S99 T4 2 fde A4 Fol sto] =g fFlE(lock)E A3 &2 EgfolH
IC(SDIC#3) el Aedit},  o]s} o] A2 =glo|H [CE(SDIC#I~SDICHR) 2] &8 &7 Ful<=9t Yio] nAH
Fo WA &2 =gtolH IC(SDICHS)S] F¥ =Y FIRg 9ol mAEW mAY ix E=gold
IC(SDIC#8) = &lol=2]¢] & A& (Lock)E y|=w ZA = HHH(LCSZ)E 3] Elo] FEE(TCON)O| =)
degitt.  EolW FEEZH(TCON) = & 2ls(Lock)d] = 8 F4l 3 Fo] &2 ZEE 713 RGEB U
ol A& A~ =glo|B [CE(SDICHI~SDICHR) ol H&3H

g}o

s

LA

o
£ r*ﬂ o2

ﬂHN'
N

T 38 422 =ilolH [CE(SDICHI~SDIC#8) Q] UF F4E& Hol F= BE=o|t},

A 4742 k(kE miEth 22 ol A5) 79 delEElE
A/F-FA old 2 vt dlolH HAUES FFIC. A =Eko]lH [CE(SDICHI~SDICHS) Z+

=glol B [CE(SDIC#1~SDICHS) Z}zf
;(é% 3 = =
z+e 2 g 9 goly MZHE(21), DAC(22), ¥ #¥H3I2(23) 5 1|3},

P
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9 w8 2 deoly AEHHE(2D)E A1 @A(Phasel)ol| 4] tlo]E HH*%MP(DATA&CLK)—% 3 W Fya=
HuEe T QEase ug & 4 21747} TJJr*“ g, O]OW ] &2 2 dely

A2 7 (Phase2)oll A o] %

_7‘,_: 324_0_ 5'—0—]3]-51 :L/H ]]
AN Z(POL)E EHstar, &
A4 dolgol 7]xsle] A2 F8 2oo]BAIF (SOE

_g m
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Moo |
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A 3 @A (Phase3) ol A dlog ®]X%(DATALCLK) S E3l %‘ = 5]= RGB do]
H dzlez Ry &8 Py 7j& 2898 5Ysta 1 71E E9¢ ue RGB tAE ] o] E| 9]
A

g S HE
27be AEYs) 93 Ad FYNTES B3, o5 95k, 28 B 2 "oy *&—‘%%%(21)% or4
H 3 Fa4E 29 29 & de 9 2 FZ(Phase locked loop ©l38F, "PLL"¢]g} &), A1 &
F3 (Delay Locked loop, DLL) 52 ¥&3t}. = 7 ¥ £ 9= PLLS o] &3slo] &g E7 2 doly AMEZHFE
@CDHE T8 & 2o Fvh. 28 28 9 dolE AEEF (@D E PLLE A HE= Ao ofyet M« DLL
22 799 gy
T3, F9 e 2 odelE AEHFDE AE FEd wel dol w4 Z(DATACLK) S T3 AE= 9y

RGB dlolEfe] MES Z47be BEYSte] A v AT doleas el E4ste] Hd AF dolE A

DAC(22)& S4AAN S (POL) o] gHatel &8 & 9 o8 MEHF(21)ZFE9 RGB t]AE H|Tt] Q. vo|H
55 454 PR AAALGH) BE 554 eRAAESGL o2 wekste] AS4/F54 ofd®E 1 vte b
oMY R Wt o]E fl8le], DAC(22)w = 49 #o] AT I H G (G el FHEHE P-tay
(PDEC)(41), #5748 #Anpr]Ex 4 (GL) o] Fw %= N-TJZ | (NDEC)(42), A AloJ s (POL) el -§d3te] P-t] =t
(49 =¢34 N-t12r](42)9] 95 A¥ste HHEI4U)E X3k, p-tzbbhe 29 w2 4 4
olf MEHF-(CHEHE Y RB HAE vy doleE darste 1 dolee Az ddse A
=4 APRAAAS G S E8sta, N-taf2)E 28 8 9 dojE AEHFCHEREH YEEHE RGB o
A" vte diolgE tym=ste] 1 diolE o] Alxgtel didste a4 A RAARYGL S E-8ett. HE

E9M43)E FAEAAE(POL) A SHete] T4 ArFEAAAMNGH) H RS54 ARG S wuE A
g3la AeE A/ el AT/ ol 2 gL HoeolHdge =M &3,
YR (23)E 2 FY Qo] BAE(S0E) Y] Ftol=a] 7|7t &<t 2|4l At (Charge share voltage)o|u &
ZA4¢(Veom) S EHFWAHE 53 dolE A& (D1~Dk) ol %Hfﬂt} T, EHIR(2DE 2 9 Qoo
AT(SE) S 29-=E717F B AFA/EFA obgE nite dHeoldes EHWHE T HolHERIE
(D1-Dk)ell Fidteh.  AAAAALE 54 Hskel Fusle dolHEly ¥4 el FFEH= oyt
o] whethd w WA 1 HS5A4 Ay 254 ﬂ?..} Hat A "as 2.

= 5% Alo]E =glolH ICE(GDIC#I~GDICH#4) 2] W FAS Ho] = BEEolt),

= 55 EsH, AlolE =glo]H [CE(GDICHI~GDICHL) Z+72 AZE A =E(50), =B FZH(52), AZE
A 2=H (50) e} AW FAZE(52) Atelol AEHE thre =g AlolE(o]st, "AND Alo]E"#}t &) (51), E Aol
E &9 Qo] EAlE(GOE)E HHAAIZ]17] $18F AWME(53)E T-H] &},

AZE HA2EH (G0 THH2R F&5E 4 D-EHEFS o]&ete] AloJE 2EE HA(GSP)E AlCIE 4
ZE F(GSO)d et Aoz AZEANZIT. AND AOEE(51) ZHZhe FZE X 2E(50)9] EHA 59}
AlE &9 Qo] BAS(GE) S NS E w=gwate] £8E AT, AWE(G3) = AllE &Y Qoo
EAT(GOE)E WHEAIA AND AC]EE(GDC Fgett. wEhi, AolE =gtolH [CE(GDICHI-GDICHL)-S Alo]
E Z9 A EAS(GE) 7} 2=t W] AlolEdAE FH et

gl F2E(5G2)E AND ACEGBGDY E93% 295S AARAIHND(10)9] a4 ool FAHE TFTES &

2ol 7bed ~9F o HAZEANT. M HZE(52)9] FHATE ACEHJAE(GL WA Gk)ol Ix}@ﬂ;

ALE AX2E (G0 s ofelole] ThTsh S ARAEANL10)] F1wel A3 BB & Ak o 4
o, @ HZHGDE feslel FHA @a oy ZESHTON), AvAY WANE S3 @ 2E

_?_
= HE T 42 PCB Aol dA"E 4 Q).



[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

% 62 EolW ZEEZ(TCON) S &2 =alo]H [CE(SDICHI~SDICHR) Alole] A5 Ad AL HAFE TEL
Solt}.

T 6% FxohH, ABITAFA HYo] <17t Elolw ZEZ(TCON)E= dlo]g a4 (DATAGCLK) S E3l
Al @A 213 E(Phase 1 signals)S A2 Zdlo]B [CE(SDIC#1~SDIC#R)o] FF3ch.(S1 2 S2) A1 @A 4l
FEL e Fulgo] T dBAEe}, Al 22 =gle]H [C(SDICHD) O FEEHE SFAE(Lock) S X},

Al 22 =2lolB ICE(SDICKD) S 22 £ 2 dolg AZYL2DE ZeJENEE PLL 7|5 FHor B
Hdska, 1 PLL 71 2¥E¥ 3 PLL 99 9] nAHY stol=gl9 g Aa(Lock)E A2 &2 =gtolH
[CS(SDIC#2)ol A=stth,  o]o]A], A2 A A8 A2 Eglo]B [CS(SDIC#2~SDIC#’)S] =] Hg T uo|E
AZYR o] £AHoR AL A AW A8 A Zelo]lH [C(SDICH)E dlol=gle & AFE Eloldy
EZY(TCON) ol d]=w f=3it}. (S3~57)

)]
h=t

=
i

Elolw EZEEZZ(TCON) = A8 A2~ =2lo]H [C(SDIC#8) ZH-¥ & 7‘\_;7
o]H ICE(SDIC#1~SDIC#8)2] &8 #z] % doly AZHYHE =go] <

A28 (DATAGCLK) S =38 A2 w4 Al&(Phase 2 signals)ES A
(SDIC#1~SDIC#8)ll -&F3tt}.(S8) A2 ©A AlZ(Phase 2 signals)E =AAo] ## ZEE folg HEEF

¢}
22 9 $d ZEEZ doly MESS TP t5o] 42 FEE NG E

T —— =

Elolw ZEZ(TCON)E= A2 @A A& (Phase 2 signals)ol] ©]o]x], A3 @A 25 (Phase 3 signals)E A Tj
A oz A =glolH [CE(SDICHI~SDIC#’) Al &3t} . (S10) A3 ©A] A& (Phase 3 signals)© 1 43
717 et A FA I 1 212 AFAE F=HE th=o RGB HolH S E3Ha),

A2 @A £ A3 @A Az AE HA Fo A =gkolB [CE(SDICKI~-SDIC#S) ] 28 Fe] 2 ol A
52D PLL &9¢] A (Unlcok) &, PLL &89 $14 2 F3571 £59 = Aok, o] A9, oy 2
EZZ(TCON) = Fuwyg & Ase] =87 29 =g 2 dbdEd &2 =glo]H [CE5(SDIC#I~SDIC#’)S] PLL =
Ho| Qdetel Ao sl A1 @A ANIEE &2 =gto]B [CE(SDICHI~-SDICHS) ol A A3t s Edfeoln

ICE(SDIC#1~SDIC#) 2] PLL &8& =AAIZ Fofl A2 H A3 @A Az AES A/Ngd. (89, S11)

72 42 ZdlolH [CE(SDIC#I~SDIC#8) 2] & #7 % dHolg AZHRE(Q2DE AAS Hol FE E2Lo]

T 7% Fxsa, 29 29 9 dely AZ¥E(21)+= 0DT(O0n die Terminator ©]3F, "ODT"#k $)F-(61), ohd
23 do] #Zg7F(Analog Delay Replica ©]3}, "ADR"e]&} 3H)(62), &3 Eg%(Clock seperator)(63),
PLL(64), PLL 2 #Z%-(PLL Lock Detector)(65), HFUE o =1 Hu o] (Tunable Analog Delay)(66), 2
W3 (Deserializer)(67), tAE HE(Digital Filter)(68), YA FAZ%-(Phase Detector)(69), & AZH
(Lock Detector)(70), 1°C fE% 21(71), A9Y A3 (Power-On Reset ©]3F, "POR"ol&} &)(72), AND Alo|E
(73), SOE&POL EHYX-(74) 5 4|3},

ODTH-(61)+= E{mdlo]Ad &S Wfdate] dHoly wjA4(DATARCLK) S Ea s s ZgQdENs, 22 ZEE
7, RGB dlolE Ao EYHE wo]%E AAG] 2F FAA(Signal Integrlty)** A, =gk, DT
B(6D)+E 44 v 2 537](RX Buffer & Equation)E WAste]l g€ A5AEE FZstu tAd HolEHZ

Mg ADR(62)2 FuE obd=m deo](66)2] AAgutE ODTH-(61) =] RGB Hlo
A#A 29 2= (Clock Path)sh dlol¥] |2 (Data Path) 7+e] Adghe FUsA Tt

o

§ 2 2ee Ad

28 2g5-(63)& DTH (6D g3 B9 22 ZEE A3} RGB dHlolg Ao Add 28 REES 29
alo] PLL(64)9] 7|& oz Bggtt. ZY vESS Z8 vy 28, Y3 dojg QdoE HE S ¥
ettt PLL(64)2 A2x ZEE #7137 RGB diojE siZl9] ol HEE MEHS 93 S€ES T ).
RGB dloJ€] s§xle] Z+7} 10 bits®] RGB HIESS ¥ 3ala 1 RGB HIESS Alole] FiL 4 bitse] 28 HELS
o] E9EH, PLL(64)> 1 RGB "oy 3 o 34719 F¥ES &9, PLL & HEF(65)E 249 4
tlo]E] #o]E(Data Rate)oll $5=0] PLL(64)e] &8 ¥ % Fu45 #Aste] PLL &8 Z89 g7 ors

AE e,
FUE obgE "eol(66)E Ze ol AMEllA dole 4EWY & RS 006D AHE RGB vlo]
Bsh 9% AER69) 2L U4 W (68)F AA A= Qe B9l s Aole] WA 9 Aolg wy
A0 AWE ARRENE S SRS WSl PLLGHRIE FHE 42 250 23] FAz



[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

on

E£4dl 10-1577821

¥ R@B HAE vt dlojge] nESS AEdste] HAg Fol sAlol FHFo=N WY dolHE Wil

o},

HAY FE(68)9 9 AEF(69)= AEHE RB TAE HHe dolEEE JHwel KL opdra di

o(66)9] AAfte AAAT. = HEF(T0)= A MLAH(67)] oJsf =<l¥l RB W dolH e} PLL 2 %
Z3(65)9 2= (PLL_LOCK)S H]aale] RGB WE dlolgl o] dolg <ldo]E ZFgl9o dejs ATste] 71 Zg

S oy o] U F o)del™ PLL(64)e] 8-S A AA PHY(physical interface) & HAE thA] 52
Al g HAEF(70)= PLL 90| dghd o 29 =9 =¥& st vhd, PLL =¥o] g7 E o 3}
ol=gle] EF9& AT, AND AlC|E(73)v Elol® ZEZH(TCON)ZHFE d¥=E 2 MS(Lock In) FEE
Ot 22 Zefo]lH [CE(SDICHI-SDICHT) 2HE Add 2 MZ(Lock In)9}, & HEF(70)9] &S =gw 4
Arsto]l 1 F AF7F 2% sloledd o dtol=gle g AE(Lock Out)E &3}, slolxgle & NEE v
= ©o A&x tgfolH [CE(SDICH#2~SDICHR) O A= ar, mpxeh A2 =gholH IC(SDICH)= B 4Al&(Lock
Out)E Elo]® ZEZZ(TCON)o| v= &3},

POR(72)-> mlg] AA" 3¢ AlA2=(Power Sequence)ol| we} &8 &) 2 Holy MEHF(2DE =783
98 g AA E(Reset ) S WHAE L, ek 50MHze] ZEAEE HAste] O FYANIE Ve RS L3

Ay 3RS FHEt.

I'C ZESH(7DE Ao] WAL/ E3) AE dolez gEs= 3 AMzec) 2 A A Ao
HolEES ol8dle] AV 74 HE BRE5e 4 Aojut. P AUIECIDE s SdolE ICE
(SDIC#I~SDICH#R) o] 7 Alo]= 2 Qw2 v 83} o] A2 =glo]H [CS(SDICHI~SDICHR) ] A= the =g
ZH(HH, L))o= Hoj" &= Q). I’c 2= H(7D)E ElolW ZEEZ(TCON) S} Ao mjxgel 2d dolg o
2(SDA)E F3l 48E A 1 Ao dlolgldl whel PLL 3¢ th-(Power Down), ODTH-(61)¢] W 3}9] thf-,
ODTH-(61)2] EQ On/0Off 7]%, PLL(64)2] X W= AFzk =4, PLL(64)2 VCO # <A 772 A=A (Range
Manual Selection) FA, I’c BA1E 53 PLL & 215 F4, old=2a ddlo] Aozt 24, g HEF(70)9]

T] ol o] 2(DISABLE), TIXEl HE(68)e] A5 WA, txd I A4 WA 7%, 102 £ PHY(physical
interface) RESETB AZ3F4, ok 4 =elolB [CE(SDICHI~SDICHT)S] & AEE A 2~ =eolB ICE
(SDIC#1~SDIC#8)2] #Al Az = WA= 715, 18 I =2 3 oE(Vertlcal Resolution)#k A7, PHY
RESET Aol €9l 48 9 dloje] Aoojd &2 EMAM(DE transition)dl ot o]Hg HGstE 59
71%& A 4 it

SOEGPOL E-¢1%-(74)& ODTH-(61)EHE 2] A ZEE dj7lo] 23d FAA0] #d 2
20 wat MEYste] FA AoJANZ(POL)E Flol=g (e Z$-m)2 HA3 Fo
@92 =g|E w7tk SOEGPOL H-A5-(74)F ODTH-(61) ZH-E ¢ Z,

ZEE dolHE PLL 9 FYol uel AEYste] ax F9 @
BAS(S0E)E wAeta 1 A

o oo
M
o |
o
jin)
o
HU
b "
[
it
_ISE{
rz
é
o
1

!

9% PLL(6)& A3 Hol T EF Lot}
= 95 #x3hH, PLL(64)2 94 HIalE-(92), Z}Z]%‘E(Charge Pump)(93), FZHE(94), HA-He W3y
(95), VCO(Voltage Controlled Oscillator)(96), % TIAE ZEZ2(97)E 4|3},

YA HuR(92)= 29 EYF63)ERFH 483 7l FY(refclk)d 28 25 dZ27HClock Separator
Replica ©]&}, "CSR"o]2} ¥H)(91) ZH-E]9] m=wl o X &2 (fhelk)] $74S ®wudch, = wja A}, 914 H
]

Aa

=4

|
122 (GO

WE(92)E 71FE FEH(refclk)d FJEw] o x )] ApolubEe] HAE S VAW, |E FYo] J&=9
ol %] Felo] nlste] wWEW HIA FAAE FYste vhd, Yo o)X Feo] y|FE FYn wow ¥4 3
22 ZH3),

A2 (93) = 9 Hlag(92)9] &8 HxZ)
st} FEXUE(94)E AFAFZ(93)9] A
of ¥ = Z oA &Y (harmonic) & E

Ha-Ag MW7) (95)E FEIIE(94)EREH 48 5HE 22 V00096) 9] Aloj @ eH(Control voltage) o2 W3hal
W, ZFEIE(94)2RE JHHE HAo AAZ B3 wel VC0(96) 9] Aol At (Control voltage) #HHS



[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

RGB dlo]g #Z o] vE ~Ed Z+zF 10 bitse RGB B EET 4 7))

= 1 9] 5 =
2 w1 A2 FEE do]E] /R vlolE FF T 34 Mo olx] S 34 e AEH S¢S LA,
Ha-Agt M3 (95) 2 HE O AoHYgH tAE ZEZ(97)2FE 9 Ao] dHolEe] wa YS9 94 X
Age FHe

VCO(96)ZHE &8d 3 WA AAZH(EGI0D)2 = dqxEgezya 8 R gEg7Hond
deEgn. I=w o XZFY(EGI0])2 VC0(96)e] &8 Fut49] 1/34 v 238 Ty dAd"kn. gAdg
ZEZL(9)E 29 BgR(63)2RHY 7|F FE(refclk), H=W XY (fhelk) S ¢E Hbo} 1 YL
A4S vwska =3, 7 9dkel POR(72) 2HE 9] 50MHz EE4lE(clk_osc) e A4AHE vlagth, tixd
FEZH(9)E Y59 94k vla Ay wel V0(96)Y &8 A AU%S x4ste] VC0(96)9 W oS
Ag g},

T 102 goly ZEEZ(TCON)ZF-E A== A1 @A AEES Ho] 5 3 Tolt),

T 108 =z, Eloly ZEZEH(TCON)E Al &7 (Phasel) oA & A& (Lock) 9t W& Fupgro] ZajgdlE Al
S (preamble)E FAZICE, ZdE A S (preamble)s Tl dloli=g] o] H|EEo] A&y Fo tjdee
2] HEE] A&HE AFaN Tt Ut ZdE AZ(preambe) FIE 1 RGB HOJE ¥

E ~Efe] 7247 10 bitse] RGB HIEED 4 /9] F8 nESe] X3 uf 28 ¥ 9 Hlojy MNIHHF
o] PLL &9 29 Fog9 1/349F 5" Fagolt.  F8 2 9 vojy AEYF (DY 29 &Y
(63)= & A5 (preambe)?] 3tol=g] H|Eo| F7|dle] 7] Z¥(refclk)S dlol=g|2 EUURAA
2| AE AF(preambe) 9= HES] 7]F Y (refclk) S 22 EWAX A 71T

;

2 Egfo]lH ICE(SDIC#I~SDICHS) ZFztel &3 Hy 2 "oy MZH (21)% Zg & A3 (preamble)o] u}

g A= 7IE S (refclk)d = %] S8 S vusdA 28S 3 538 S =

o] tAHA FH WA F AS(Lock)E Tha 42x =gkl B [CE(SDICHI~SDIC#8) o] e},

NAFAIEA ] HZx 99 (Power On) TANA, Eol® FTEE2(TCON)E viA]
g AEE gEvtel &8 F¥ 2 dojy MEH

7717+ (Blanking) WellA A2 @A A5ES 23},

o 2

22 =gto]lH [C(DIS#3) =
s

g Foll 54 TS

T 112 ElolW ZEEH(TCON)ZH-E AN & A2 @A AsES Hol F5 g3 o},

T 1S #Fxshd, goly FEZ(TCON)E A2 dAlolA 43 %—ﬂﬁi(Hsync)a] 1 F71(1 $53717F) ol A
dlolEl7t Qi 87713 59t tre] Z2E G| 22 ZEE gA ) ool Hd A= FEE H
Z(Cr), B W gr] 2 Z2EE RECh, (D9 #AZ 11 22 Z2EE JRECL, Cr, Cb, C1)E H9]
Bl #)428(DATAGCLK) S E&] A2 =#lo]B ICE(SDIC#I~SDIC#S) o] HE3Irh.

2 dele BEIREDY A dL 2

‘”*1 s Edto]BH ICE(SDIC#I SDIC#S)

i)
i)
[
[>
'
(m
fu
=)
"
il
)
o
il
)
M
.

o e o
=
o
2
rl
B
[>
i
ik
o
(=
Sy
i
’c?:
(=)
8
=
>—*
U’)
=
o
H=
® |
1o,
A
o,
[
2L
offt
»
_\;

me® ™
=
il r
S In
i
C =
o
. 2
)
R
ful
il
_\-rg
A
>.
e
)
)
i
5
[
i
&
o,
o T
E
rulo
m o= =
o
o
kv
o

2 X
o

1CE (SDIC#1~SDIC#8)l

H S
Z 97 CHS 2 FHel A3 5 (phase 3 signals)o] ALSHAGE AL X
/\
P

2,

3 &7
Zglo] B ICE(SDIC#I~SDICHS)S mlA 4} tin] A ZEE < ¢ 01 1 Hoﬂ RGB H]O]Ei

o] JEEE AL vlE & 5 7] wjEel| RGB dlolE MIZTY £ AAHA £ 5 ).

ZR2E O A2 ZEE HAEC), HY 422 ZEZ HR(Cr), W gn A2 ZEZ JAE(CH, CDHS

159] Elo]&3 Zeo] 5 nEES gER FRE F vk, wEA, 28 &g 2 doly MEIHF(CDY

SOE&POL 91 -(74)= =2 S B4 Ao vEGoR PRI} g xn ZE

2 A (Cr)9) F4Ae] ¥H ZEE HolH 22 9 ¥H ZEE HolHE AEd & Qv

l~rl

=
A2 Eefo]lB ICE(SDICKI~SDICH#3) o] 28 #E % dlolH MAEI R+ 22 FEE HFlozRyH 2958
welste] J1F Feg Bashn 1 )% Fe) we Fugel &9 Fne) ¥ wwsHa SA
ZEEZ HolH9 &~ Y #d ZEE dolge] vE Z47he ALYy 98 Y FYES F3Y. a4
o 2 2g 2 doly MIEHRCHE MEHIT FA4A ¥ ZEE dolgd wel FAAANZ(POL)E W

_10_



[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

= 115} o] 1 58717k el theel A ZEE AR, Cr, Cb, Col o]0} RB HlolE 7o) A%H
Thg. 7 RB Hol® 7ol oloja] thel sk BEER sAEe] B A58 & Atk R HelE %] ol
A AFHE ks ZEE NS sht o4 U9 Ax BEE A% vee Hul 2 ZES ARES X

N5 g
4 e, @99 2k ZES RS the £H7Icve] R HelE Zel JFe v

=12 8 2 13 Bl FEEH (TN Z5H 2= A3 @ A5ss 2o T+ sgoly.

T 129 % 138 AW, golw ZEZ(TCON)E A2 WA 256 olo]A 1 £ 7|7k UelA] 3 A A
T &, AAEAFRY 1 gl FAE oY RGB HolE A ES dHolE A (DATACLK) S 53] 22 =
Zlo] B ICE(SDIC#1~SDIC#R) ol A3k}

2 w7 B odlelH AE8F QD= R dlelE AR S (CLK) 2 dlold leols 28 (CLK)= w23t

1% 288 598t 2 7% Y w2 Tkl 29 259 A4S vashdA ReB UAE HHe Fo]

Blo] HE 7478 AEPslr] 13 Ad FES FYrh. 1 RGB dlolE e wE ~Efe] 7}7} 10 bits

o] RGB WEE¥ 4 7le] FE MESe] £3E= Aol 7L RGB ElelE e d= gefel] 25 =2e] vy

2 HEOWD, stel=wle] 2 WIE(CK)ZE EeEm, 2 os= 99 Foll RGB wlelH e dnkydl sdsh=

RI-R10 ¥ G1-G5 WIES°] @gsir 72 o =7k M= e 29=2]e ¢nl doly <leols I (OE
g <l

N

DUN)F} Btoli=2]e] Wi dlele] <leflo]& &2 HE(DE)7} ek, 12ja Wiy deolg <leo]E 2 WE
(DE) ¥l RGB dlo]El 9] Fulo] a3l G6~G10 R BI~G10 M| ESo] dddrt. 2= #u 9 dveole &

FHCDHE YK I W doly gldels 22 (DE)& AEste] 2 FHol Ad=z Jd= dHolHES RGB

UAE Hde dolHz Bed ¢ a, 11 delHEe %Y Feld ueh 4RI,

A1 E A2 dA 2sel A tu] deld glelolE FEH o] <dolE ZE X HEHRES A3 wA 4l
S @gE o] dolE ololE F=(DE DU dlolg <lelle]E & (DE) th2th, webA, F8 2 9
ol AZHE(21)E tin dolg <ldolE 22 (DE DU dolE] ool Z(DE)Y HEZS oo Al
9 A2 dA AlzeA RGB HlolEE MEHIA & A3 dANE] RGB dlolE wFleAut RGB HlojHE ME

e 29 2 oy AZTYRQD F2 EYR63)E (LK) WE dolg loo]E ZF (D)ol kol
A7} E71EE 71 ZE(refelk)S LA o] 71E F¥(refclk)> U dlo]gl lololE Z2(DE)olA
3w oo ERAEER Al 2 A2 @A A BYEE 7|E 2 (RER) O nlEte Foprt 2 b otk o]
A 9 £ 2 dHoly AMEFIHF(2DY I+ Y Fugrb EolxW PLL(64)< VOO Wl Z~H o= ( tage)
FE 9 § Jor= PLL(64) EYo] T aA43E = Aok, olF A3 shd, W dHolg ool

(DE)ol A RGB ©lol€] w712 3k X AAA PLLY] 715 E8(refclk)S& EWBAAAA PLLY] 715 F8 F3955

2 W2 Z7FAI71E, PLL(64H)W Q] VCO 2HO)A] 45 1/28 &Y 4 Utk UF diojg UdoleolE & (DE)A
715 28 (refclk)S EWAAAR oz ALgelA] om 34 719 VCO 2Ho|X7F Z gk whd Ui dojg <
olo]E ZY(DE)E EAXNA FHoz AE3HH 17 /e VOO 2Elojx|vto] H3dltl.  PLL(64)olA VCO 2E|o]

2 F7F SolAm ZEAA, A, SZ(PVD) Wl e &t AHolA = whE FaAA ez o)y
3 9B Wik dis] PLL o] 4 sl5Ado] AX. weha, B @S Z2(CLK) o]2le] WF- dHolE <lo
°olE F(DE)S EWXH Fo 2 AME35te] PLLY 71E ¥ (refclk) F94E o] PLL 24 AFAS 4
=9 & gt

E(Cf, Cr, Cb, CHS 2] HEES T2/ Aggo=zy 749 = 9
e EZ JFE(Cf, Cr, Cb, CHI} A3 ©AloA A= RGB ©o] €

A A = JRAEY dHoly HolEL &= 149 IAHE
% 2= o]

= 9
5]

iy >&

. = 14E A2 wAl 3
sj7le] vlole 93 delEeltk. RGB Hle|E
Aol olUt = 14¢] dlojE Ho|BES 7B ow o] thekalA

T 14Z F=x, RGB 2] dHolE 7t 10 bitse] dolElgh® RGB HlolH |F L& = 34 bitsE EF3t}. RGB
tlole] AL A3 sl RGB tlole] =R S 1 bite] 29, 10 bitse] R ®oJE[0:9], 5 bitse] G Ho]
E[0:4], 1 bite ©n dolg J o o] E(DE DUM), 1 bite] HolE <lelo]E(DE), 5 bitse] G wlo]¥[5:9], 10
bitse] B wlolE][0:9]15 &ttt A2~ ZEE HZECL, Cr, Ch)2 R dlolE s|H 7} 5L diolg Zo]
=, 34 bitsE XIIT. Ax ZEE FHAE(CL, Cr, (b)S AAE Adsbd, 1 bite] 29, R do]&[0:9]
o} G tlolEl[0:4]18 t)AlEHE 15 bitse AHHE ZEE dlolE, 1 bite] gv] Holg <Aool E(DE DUM), 1 bit

[
r

RGB dlolE] #j7l3} 2 FE
A R

{:

= FHJ

O

_11_



[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

on

E£4dl 10-1577821

B HolE[0:9]1F thAlsl= 15 bitse FubE ZEZ HolHE ¥3

el RGB HlolE] AT Ax ZEZ HFE(CE, Cr, Cb)2 v vlo]g 1o o]E(DE DUM) T} HlolE <lojo] &

(DE)S] HIEZLS v2A st &2 & Art.

gul &2 ZEE AR E(CL, Cb, CDHI} L 22 ZEES <

TEZ dely el @Xé HE A nEER FEdE £ k. & 16E A %
(R4

& dzZA old @AE= Aol ofuet = 159 HloH HolEE V|EoR

15% 222 ZEE JFS(CL, Cr, Cb, C1)9 dlolg Wg go|olt}.

o] dlo]g <loflo]E(DE), G Hlo]E[5:9] &
A

=
©
2
i
3
o Jz

kil

% 152 FZEW, gu] s

ZEF JZE(Cf, Cb, CHIA C0~C3¢] 4 bitsollE dtol=2l(), 2= (L),
2= L), 2= 0)7) 2 %EAD}. ole Hlgte], #Y Ax FEE HZ(Cr)olA CO~C39] 4 bitsell& 3fol
=), stel=g ), stol=(H), 2= ()7 @3dEn. webA, gr 222 ZEE JHE(Cf, Cb, C1)
7 FY A2 ZEZ HF(C0r)S C1 2 (29 bits® F2E 5 r}.

gr & Z2EE R E(CL, Cb, C1) FolA RGB ol R HdES& A vix ¢n] L ZEE 9

Z(CH C16~C179] 2 bitsE ThE O¢H] &2~ FEE HZU(CL, h)F FEE F Jdrh. &2 =golr ICE

(SDIC#1~SDIC#8)2] &% w2 % dHoy MEFFCDE v ¢ &2 F2EE 971(C1) 9 C16~C17S ¢

wi ek ] A ZEE GZ(CH ool e RGB ulolE] A A& «F5T 4 Q. o] AP
O~

AR
ZEZ 9F(Cl

st grl a2 ZEE HAZECS, ), #HE &2 FES HAEC), 2 AT ] & ) 7
Zho|l = Hdw=dh viet 2ol Al 2 A2 AEAE(C1-C2, C16~C17)7F 1=@dt. I &~ ZEE 3{71(Cr)a
AzEHE AL AE AR(C1-C2)9 =@ tn &2 FEE AZECL, ()3 oA Hn] &2 FEE 7
(CL) Ztzhe] AL A AR(C1-C2)9 =2lgkat v2A dA 9. w9 g 22 FEE HZ(CH A2
A A2 AEAR(CI6~C17) 9 =42 Hr] &2 ZEE S, (I dd &2 FEE IA7U(Cr) 729

2 Al AEAR(C1-C2)

A2 A8 AR =gy tg2A AAdr. &2 =glolB ICE(SDICHI~SDICHS) ZHzhe
of E=2gtol wit 2ld A2 Z2EE A7) AR5 #ad ¢ dar, A2 AHEAR(C16~C17) ] =] gkl
ul2} RGB dlolE o] Falg oS5 F 3l

T 162 gE A2 ZEE HZCnY dolE $3 HolBelth, = 172 ® 169 #2 YUY &2~ ZEE #3
(Cr)ol A C1~C2 bltsoﬂ et AolHE s &8 Qldo]EAlF(S0R) 9t C13~Cl40] wat AlojEE FAA NS
(POL)E Ho] =+ o),

=16 % = 172 Fxehd, fd 2 ZEE (0L C1-C2 bitsS] 'SOE'E E3HEFaL, C13~14 bitsd
'POL' & EFHET

¢

SOE&POL HYF-(74) = 2lY & ZEE 4 C1~C2 bitsZ Al =#H/HD L2 AET o 22 &9 ¢
o] BN B (SOR)E dol=e]2 dHAslar ¢ ot A2 %%‘ ol o] B4 5 (SOE) 2] =& shol=g & X
g e, o2 FY &2 ZEZ HF(Cr)Y C1-C2 bitsE ¢o] I C1-C2 bits7} A2 =FgrH/L)od A2 =
H Qo] EAS(SOE)E E¢w=EE AT, wEkA, Yd A2 ZEF HZE(Cr) 9 C1-2)Y =8 akl
w22 EFY QIO EAIZ(SOE) ] HaEo] 2bE 2HE 4 Utk & £ Ao B2lE(S0E) Y HAdS
-
2

AN

N

% 18a WA = 18cst ol &2 FEE 7 o] d9r £38" & AU
T 189 delA, Al #fYE &2 ZEE HA(Cr)ole C1-C20] &2 F8 ool EAIE(SE) 9] 2told B¢ A
BHD7F 2355, A4 8 k2 ZEE 30 olE C1-C20] &2 &9 <leloj& 215 (S0R)e] £ Be A4

HHL) 7 2382 4 9lth.  SOE&POL LR (74)= Al B9 ZY(SCLK#D A &2 &8 oo]E A5 (S0E)E

tolwal e waste] A4 g ZE(SCLKEDZHA 22 29 <lofo]B AE(OR)E sroled 2 A8 ol A4
wEA A7)

59 Z2(SCLK#D)ANA &8 B AR E HET u 22 F8 Ao o] EAE(SE)E 29 =22
o}, wEbd, SOEGPOL E-QX-(74)E 4X A2 ZEZ/RGB Hlolg gzl doe] whEe HAZS JxE A~ &9 9
o EATE Bgst &= r},

T 18bY] oA, Al #FY A2 ZEZ HR(Cr)olE C1~C20] A2 8 Qoo]EAE(S0E) 9 o]l B A
BHD7F 28H 3, A8 gd &~ ZEE A (Cr)olE C1~C20] A2 =8 2oolE A3 (S0E)Y =9 g§Y A

HHD)7F 23= 4 k. SOE&POL ﬁ1T(74)h Al B S (SCLKHDANA &2 E8 Adolo]lE AZ(SE)E
slo)=gl 2 WAEle] A8 B 2 (SCLK#R) 7R 22~ &3 Qdo]E A5 (S0R)E o]z §x3 o

e S (SCLK#)ol A #3 EQl ARULE ASE W &2 8 ool EAS(SE)E & == A
. wEbA, SORGPOL ER(74)E 8xX A2 ZEEZ/RGB HolE 3|7 Zo] wtEe AAZS JIXE A2 ¢
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[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

on
]

4ol 10-1577821

% 18c] dolA, Al Y A2 ZEEZ fZ(Cr)olE C1-C20] A2 29 Qloo]EAIF(S0R) 9] gtold &9 A
HMHD7F 8=, A2 gd &2 Z2EE 1 (Cr)ole C1-C20 4~ &8 Qldlo]E AMI(S0E) &% E Y
AKX (HL) 7} 23 ? ATk, SOEGPOL EHAF(74)E= Al 5 S (SCLK#D A 2 &8 Udolo]E A Z(SOE)
Z sloli=gl R wste] A12 B9 F(SCLK#12)7HA 222 28 Qlojo]d AZ(SE)E dtol=g2 FA3 o
A12 EY FY(SCLE#12)oA £3 el ARUL)E HES Wl 22 59 Qo] BEAT(SOE)E =5 == 7t

AANNY, WA, SOEGPOL QX (74)= 12X A2 ZEZ/RGB tlolE] mj% o] wEe] HAZS Jlx= Ax

=9 dolelEAlss 59 5+ 3o

Z Z1(Cr)¢] (C13~C14 bitsE AZ3st] FAA LS (POL)E HAA 7] 5L
17F B9t 93 =22 FX3 Fo] wbdAIZItE, oA, SOE&POL H-dH-(7
= 9| bitE A&l FAANANZ(POL)E HAA7 L 1 FAAANE
(POL)E 1 37| B 2 37| ¢ so)=22 §4% g 29=d2 fXA5ta 1 $£3713F =5 2 ¢

SOEGPOL H-AH-(74)= B 2=

% 19% R dlolE], G dlol8 ¥ B Hlol¥ Z}zte] 10 bitse dlolEd wj, &2 &g B dlojy MITHPHF(21) 9
=8-S Bol = Yot
=

drge] Aajelel] whE AHFAGA S} 2 FEUHE =10 WA = 163} 2 2 FEE/RGB FlolE A
of FEA Wi & 20a WA = 20deh ol 4 Aol vES] weh FEE/RGB HolE 3o dojs o

R dlo¥, G dlole] 2 B tlo]¥ z}Zte] 10 bitse] HolE Y w], Elo] ZEZH(TCONE 1 ZEE/RGB H o]
WA E 20a¢t o] T A7+ E<F DUM, CLK, RI~R10, G1~G5, DE DUM, DE, G6~G10 % BI1~B10<

Egon WAt Zg 2y 2 folE AZHRQDE oy ZEZ(TCON)ZFH g9 1 ZEZ/RGB
dlole sl ulelA] 34 el =] SHEF 34 /el AE SHES Bt A S B utFo] FEE o]
E]/RGBS] HlolE] HEES MEH e,

XS HE 2~

R dlolg], G dlo]g] & B dlo]E] Z}zhe] 8 bitse] dlolE|d wf, Efo]% FEEZ(TCONE 1 ZEE/RGB Hlo]E
WS &= 20b9}F o] TX(28/34) Az &<k DUM, CLK, R1-R8, G1~G4, DE DUM, DE, G5~G8, % BI1-B8S X
|E ~2Efo=w @Agitt, 28 £y 9 oy AEHF(2D)+ EHolW FEEZH(TCON)Z5-H 4=«
Z/RGB ©lolE] A oA 28 /e olx] ZF=E5F} 28 /e AE FES LAY HE] FEESo]| 2ol
£ tlolH/RGBY HolH HEEES MEP St

Jur)

R dlolE, G dlojg 2 B "oy z}zto] 6 bits2] wolEY uwl, EolW ZEZH(TCON)+= 1 ZEZ/RGB HolH
NS = 20cet 7ol Tx(22/34) A7+ E<F DUM, CLK, R1~R6, G1~G3, DE DUM, DE, G4~G6 2 B1~-B6S =3k
HE ~Eglog wasitt, e &g 9 doly AZIF(2D)E o)y FEEZH(TIONEFEH fd€d 1 ZE
Z/RGB "ol IR oA 22 7] x| FHE3 22 Jlo] AE FYEL wAEln AE FYSo] wEo] ZE
E dlo|El/RGBY HlolH HEESS MEH T

dlolg, G dlolgl 2 B dlol¥ z}zte] 12 bitse] HolE Y u], Elo] FEZ(TCONE 1 ZEZ/RGB dlo
2L T 2049} #Zo] Tx(40/34) A7k %<k DM, CLK, R1~R12, G1~G6, DE DUM, DE, G7~G12, 2 Bl~-B12<

HE 2oz s, 29 g 2 dojg AZSLEFCDHE oy ZEEZH(TCON)Z5E g4 1

/RGB dlelE] | oAl 40 7] olx] S=EF} 40 /9] A Y ES HAS A SYEo| WFo] &
tlo]El/RGBE] HlolH HIEES Al&EF ).

mr;'L;%’“

=
—_=
E =
—_—=

Blo]m) ZEZ(TCON)E= 9 dlolee] HE $5 fdste] © 20a WA = 20dsh o] ZES/RGB vlolEl 7
e}

H
Q9] Zdolg A% ARG >
wh

2
=
V)
X
2
}011
il
mlo

- HrZ3 F7)7F & g4 92 I5ES
Aste] 2w R dleld AEREF 2D PL =9 289 Y 1 F

=21 9 & 22e 2 oUue] e AAde] wE Al 9 AEE B F= gFEolt),

T 21 9@ % 228 Fxshd, Al @A A5E phase 1-1 215 ¢} phase 1-2 213 & 33t} phase 1-1 A5
= AL ZgAEANTY B9 11 F717F 1 ZEZ/RGB dolH A3 593 gglom HAAEE Ao
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[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

SE541 101577821

t}. phase 1-2 213+ phase 1-1 AZHUT} F37} =3 phase 1-1 Al&9 1/2 o]ty F7|2 WAHAT)

phase 1-2 A& 947 Fa7t b2 F 79 d2 5P, P2)e] uWEe FeHE 28E 5 Aok, Al
aizhﬂmh:mmeklﬂgi%ﬂﬁ%—a*@ﬂ5@$ﬁﬂ}2ﬂovléﬁ ﬂz%*:}%mﬂlﬂla
2 aF (P Fuker 2 v o)A &), g e 2 ey MEIF-(21)9] PLL(64)S = 21 2 & 229}
& phase 1-1Rth F3h7} w231 9]4¢e] ﬁaxﬂ. o2 Wl 25 EYYSUA = 104 7&% & T3
o A A T QBN S vste] o wWEa A FEH A FueE SGUAA 5

22 EgtolB ICE(SDIC#1~SDICH#8)S LCD E% HolA o] 257t thekslge] wel LD BE wlo]A (&u=h) 7t
AR EAE 24T F dEs g SAE AlFsta vk o]E fste], T VEolAE A2 =etolH IC

S (SDIC#1~SDIC#8) el th=o] AW S u}%s}z, LD ZE dolAL: FRo wel L =golB ICE
(SDIC#1~SDIC#8) ] FAMAE EFAF ErheATS ddsta ALddG(Veo) otk 7IAHL(GND) S 7138t
o] A2 =dlo]lB  ICE(SDICHI~SDIC#)Y] &4 F2S  Alolei). a9, A2 =@elH I0E
(SDIC#1~SDIC#8) el wARES widetH 1 W F Ato]=7F AA W olUe} FHAE AdHE /0L
A g A dER Qlste] PB Ate]27F A 4 Hroll fldth.

E odygo] I g2 AAldd w2 MHRAIGA= A2 dAe] gy Fhol] 4 =gholH ICE(SDIC#1~SDICHS)
o T2 FAS xﬂoio}ﬂ 3 NZES Frlsle] 422 ZdlolBH [CE(SDIC#I~SDICH8) 2] 3 Alo]=<9} PCB Alo]
25 49 2Y F o] NAFTAAXE= PWRC1/2, MODE, SOE_EN, PACK_EN, CHMODE,

2 34 ARE HEo £ FZEE yFlo=
& X*E%_'— E%P;} & FEE YRS A2 A9 dF Fxte] AsiEoe] delE wjxd
(DATAYCLK) & E3) &2~ =glo]B ICE(SDIC#1~SDIC#S) ol HE= I AUr}.

VRC1/2‘: ofgflo] ¥ 13} o] A4 Zato]lBH ICE(SDICHI~SDICHR) Y] &8 ¥ ZFZn|E XAl A~ =il
B ICE(SDIC#1I~SDIC#3) 2] u¢]-8-5S Aed o= A st 54 FRo|).

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

MODE:= obefe] 3 29h o] 42 2% Qlolo]BAE(SB)E] Bholize] 717t Bk Ao} AY L ool
& AAA) opw T soo) 2 = Aol

]
sl
ro,
N
o
2
ol
o

X 2

MODE=1(H) Hi_7 Mode Operation(charge share output disable)
MODE=0(L) Charge-share mode operation(Charge share output enable

SOE_EN o}gle] 3% 37} o] A&~ =golH [CE(SDICHI~SDICHR) & sloda 422 &
gAg HHe Holgel F7hH @el(enbedded) = YW ANA ol w9k
AQAE AR fAelT,

il 215 (SOE)E RGB
= oade Fi UEue

=5

3

PACK_EN=0(L) PACK_EN=1(1D)
SOE_EN=0(L) Forbidden Use internal SOE
SOE_EN=1(Il) Use external SOE

PACK_ENE ofefje] 3 49} o] Az =ufo]H [CE(SDICKI~SDICHS) = dtol o SAA AN E(POL) St Ao E =&}
o] ICE(GDICKI-GDICKH Z FAE AlolE XElE HAGSP)ES RGB HA" Hlve dolge] F7kd
(embedded) = P& ZR1A] ofwl oio] ME wide T3 Y-S AAA S AAste Aol
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[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

SE541 101577821

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

CHMODE:= o}ee] % 59} o] IAHFTAGX 9 sdme] WA 22 =gto]H [CE(SDICHI~SDICHR) Q] &3 Ad
F& Austs FAolt).

=5

5

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

CID1/2% oldle] & 63} #o] A2 =glolB ICE(SDICHI~SDICHS) HWE 1H9] 3 AHAZ(CID)E Hofdfo]
2 Lol ICE(SDICHL-SDICHS) & HHACSR Al 4 QA 8= FAo 1\:} &~ Eepe]lH IC
(SDIC#1~SDIC#8) <] 7<=ell whe} CID1/29] HIES+= 2 g k. g, dest AAdel o] ol &
Z(TCON)&F Ale] w28 (SCL/SDA) S &3 12C B4AS B3l & =dfo]B ICE(SDICKI~SDICHR) S 7N
& 5 Stk LD HlelAES 47] 2 7P WWE oM s Eebo]H ICE(SDICKI-SDICHS) & HHA LR A

ofshs e A9 £ 9

O im o b~

2

X6

CID1/2=00(LL) SDIC#1
CID1/2=01(LH) SDIC#2
CID1/2=10(HL) SDIC#3
CID1/2=11(HH) SDIC#4

>

>

X
Oﬁ Oﬁ O_>AJ_4 O_>AJ_4

B

H_2D0T+= ofefe] ¥ 73 o] 42 =dlo]lB ICE(SDICHI~SDICHR) ol A & == BIFA/HIA ofd=2 Hge
o] & 7 <] ?3 4 F71E Alojste SAdeltk.  dXd), H_2D0T=H o]d A B ICE(SDIC#1~SDICH

AW A W2 (Horizontal 2-Dot inversion) o 2 Ho]E]x e = olalt}, 49 2 RE
s o] 2 ICE(SDIC#I~SDIC#3)S olLste 2 719 HlolHelEd &
gata 2 7] dlolHEIE F71E ulolElRlste] S-S HAA FHOR o] 3=
gko] = +

12 JM

o (St - -t -+t )R ASj@T H2D0T=L oW

o i % o X

~
w
&
=
(@)
H+
>—A
(f)
&
=
()
H
o
*
rlo

TE WA W (Horizontal 1-Dot inversion) o @ ®|o]E ¢t
Ao 2 =@tolH [CE(SDICHI~SDICHS) S o]LatE dojEgtels
FHORE o]t AFAE FAEE AgY TS -+ -+ 4+ -

2
2

2z oo = rfo

L)

H_2D0T=1(H) Horizontal 2-Dot inversion Enable
H_2D0T=0(L) Horizontal 2-Dot inversion Disable

folr 1

il

3 AA S A ElolW ZEZ(TCON)E w2t A2 =glo]H IC(SDIC#R) ZHE] dlol=ale] =
£ gEoloknt A2 GAR o]dTr}, A Zelo]H [CE(SDICHI~SDICHS) T o= 3 R% PLL 2 0]
| @ow Eloj ZEZ2|(TCON)E A1 A (phase) 2 Ea@%ﬂiﬂw WA EASta A =B
[CE(SDICHI~SDICHR) S dlo|Ej M-S &8slx] &=}l wlehr], Eloly ZEZ(TCON)o| Iz g 57} o
gz ¢gkom A =glo]lH [CE(SDICHI~SDICHR) S /NE +% AE= %LOJE g9, a8y, Ax Se

L D)

N

o]|H  ICE(SDICKI~SDICHS) Foll o= Az Zgolr 107 EF AX Tga 2 ZgolH ICE
(SDIC#1~SDIC#8) Z42te] & JEHis 2% dert sl

2 oo E 02 AAdel] mE AGFTAGAE e} Zo] A =ho]lB ICE(SDIC#I~SDIC#’)S] /NE F-5
FEE F2187] Yk, HAE REE nldsta, 1 HAE REoA] Eoly ZEZ(TCON)o] d=w 2 A
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[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

2 el b melols CEENIDINE delAdY FHE FEdD. o2 Ao, &gl o
ARAAAE E 235 o] Ty ZEZL|(TCONS] % Ei ol%o] AUR(SHL)E AAa.
AEREED e AL A s 2R WAL AEHD, A2 JERAE HaE BE Qo) d

3l

Sl

Z(TEST) ] A= dAtel H&HTt, d%T(SEL)L sz 2 MF(Lock Out)9F BIAE BE ool BA % ( TEST)
T Aok o= s F¥ste R ACER 78E 4 Qdvk. HEN(SEL)E sto] =gje] I=w g A%
(Lock Out)7} 42 == ?%EHE slol=g] 9 BlAE BE Qo o]BAE(TEST)7F =™ 1 dtoli=gle HlAE
BT Qo] E2EE ElolW FEZ(TCON)S] dHolE W& REd f=g€sitt. webA], ol FEE2(TCON)
T HEE REdA gd dud gis s g %o}ﬂﬂ}_‘i L 6ollA S8 AR o]dste] A2 TA AZE
I A3 BA ATES &2 =golH [CE(SDICHI~SDICHS) O] AEd 4= qth. o] o, Eo|W ZEZ2(TCON)E
HAE Rooa Wi vMEg25E 5E3 g2E HolHE A3 9 2359 RGB dloly sler :mysle] &
2 EZglolB ICE(SDICHI-SDIC#R)O] HE3th, 283 HAE oA AAZAIe EAEE HIE b
o]E]9] oM A& Kl A2 =#to]H [CE(SDIC#I~SDIC#S) 9] 7B % Aeje} B3 o Re s & gt}

AAFAEA = AAFAANLD(10)9] e est vishdst Aok et B2 4o HoHES 1%
R, FAld Agshe dolE Fart Zolxlth, oA dHolE Hart Bolxl AHeAM, 22 =
(SDIC#1~SDIC#8) Z -8 dlolEjd¢Eoe] EAlol == EMI(Electromagnetic interference) FthHS o]
(Broadband Noise)7} #HXt}.

B oultge] g2 A dd w2 AR FAFRAE Ml Fule wo]lZ ZHol7] st Ax ZglolB I(E
(SDIC#1~SDIC#8) 7t &7 Elo]W& tha7 Aojdtt. olF 9ste], B el AHFAAAE L 263 2o
22 =gtolH [CE(SDICHI~SDICH#8) ol A2 28 <lo 35}

O EAZ(SOR)E A AA7]7] £138 A3
I, I AAIRE = 20 =AE Ao] HiAA(SCL/SDA)S F8) ASHE 3 A¥Ha=(CID1/2)
ANGE T 24 WA & 295 AH-3le] A Asir|z2 3,

AzstA, AolE teto]lBH [CE(GDICHI~GDICH#L) o] AATAIHIE(10)9] ¢

T 2= = = NG E

Hd(10)9] EfFoz Z55 Ao|EFx9 2 dAZH(delay time)o] HAZITH ﬂIOIEé o A ANZE 218}
s EgolH IC%;(SDIC#l SDIC#8) 2B == dlolE|dste] &8 ©glolyo] Hd3] xdx ooyt shA u
o e AL dolHAY FHYo] A B = Ak olF Ysle, Al &2 =ElolH [CE(SDICH
D9 9L Alojar] A 2 EFFH Qoo]BAT(SOR) Y A|AA|Zke] Holar A8 A =dlo]lH ICE
(SDIC#3) 9] &3S Alojalr] 3 22 =8 Cloo]BAT(SOR) Y AAAZe] Aoz Aok v}, gu
Al 22 =gto]lH ICE(SDICH) ZHE] A8 A2 TgfolH [CE(SDICHR)E ZA42 A2 28 2o o]Ea15(S0

B)e] A|eiAlzbe] F7hw|ofof G,

A AMIE=(CID/2)E &= 259 o9k o] 2 bits dlolH® A" 4 vk, o] Ao, Al % A2 A2 =g
o]B ICE(SDIC#1, SDIC#8)¢] H A z=(CID1/2)E 'LL'E, A3 % A4 22 =glo]B [CS(SDIC#3,SDICHL)
o] F AWIE(CIDI/2)E 'LH'E, A5 2 A6 A2~ =tolH [CS(SDICHS, SDIC#6)9] 3 AW A= (CID1/2)E
HL'2, A7 2 A8 A2 ZelolH ICE(SDICH7, SDIC#8)S H AHA=(CID1/2)E 'LL'2 Ztz AA" 4 )
o P AE3=(CID/2)¢ 2 =gxE = 259 dAEE Aol ohyg A2 =alolB ICE(SDICHI~SDICHS) S
MEA 7] fete] & 2567 thE HIES B =ggte i AAEo H Az AR o =ieE AAE
Atk oA, F AMIA=(CIDI/2)E 3 bits Hlo]& WA A2~ =g}olB [CE(SDICHI~SDICHS) ZHzhe] |
ANZE M2 g2 AT 5= o

2 TEfo]lB [CE(SDICHI~SDICHR) ol W H = AAIZE Ho & FJ2Eo|t},

fo
[ox

&= 26

T 26 FFEM, A2 ZElolH [CS(SDICHI~SDICHR)S HE|Z A (261), U4 XA ZE(ADI~AD3) &
TR gt}

HEZHAM(261)E 2 =8 Qoo 8415 (SE)7F dEHE A8EA(IN), F AEA=(CID1/2)7 4= Al
ojezt, Bl v SHGA(0UTI~0UT4) & E¥Heeh. &2 E9 Aoo]EAE(S0E) & BHeolW FEZ2](TCON) 2
222 =glo]lB ICE(SDICHL~SDICHR) Alolo] W= ¥Adw u Efoln ZEZH(TCON) ZHE &2 =g
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refolk

Data Bit

IEG[H]EG[S] IEG[B] IEG [7]]EG [9] IEG[lﬂlEG[13]IEG[15]IEG[17]IEG[lQ]IEG[ZI]IEG [ZSJIEG [ZBJIEG [27]IEG[29]IEG [31]JEG[33]
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%oanctkreotl H | Reserved | L |Reserved| L |Assigned| H |Reserved
CLK SOE POL DE
Hsync
G1/G2(H/H) G1/C2(H/L)
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SCLK#5 H L
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