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g @ Bew e 5 oo

T anE ANFel gdoid, WS BAH A fERE o WE ek Ao g

9% el g AW A, dF B, |~ Aol |~ Aol '~ aRe, |~ ol Fom F pAe

A5 gl 91 DAV AEEE A9, WE wE 0] AASHA S 1 THLLE Ablol sht o4
2 74 227t AAE 4 Ao

TH LAES TR fstel AL A2 Fol AEE & ot of P aEe T L4 %o Be AF

pRHoR wi AAdon MR AF Et 2% bed, /EH0E dFH 9% % T
¥ @

[e)
R [€) o
ol Zhsstitt. Zt AAlelEo] Mz fiste] BYHoR A bed sk o A dAR 3 A e

2, n B¢ == p B9l MOSFET(Metal Oxide Semiconductor
Field Effect Transistor) 79| TFT= Fd=E 4 Urt. o]dte] AA|oA n EFY TFTE dAISHIA R, &
Wt o olo] FA LR g=vlE Ao Foslojok Ftl. TFTE Alo]E(gate), AZ2(source) ¥ =# 2l (drain)
e 3 AF Aot} AxE APl (carrier)E EAX2E FFeE AFolk. TFT WelA Aol &
2HE s27] AFgt. =1 TFTeA Algelrt &F= Urkes "ok, =, MOSFETOA 9] 7lelole] &
222RE =de 52tk n EFS) MOSFET(NMOS)2 A5-, ANzl 7} dAl(electron)o]7] wiTol A
EERle® At 55 F UEF a2 Aol = Agr W A9ks ZHIvk. n EFS) MOSFETe A
AA7F A2EREH =ge Zow 27 i AFY WIS =fdogRy Axs Xog TETL p Y
TFT(PMOS) 9] 75-, Melel7F A&F(hole)o]”] wWiol AA2RE =g dor Aol 35 F YuF Ax Aol
=9l AR} =k, p BFY TFTAIA AFo] 2~2HE =9 £og 327 wio HAF7} LA2ZRE =
glQl ZHo R SEr}. MOSFETS] A9} =912 4¥ Ao] ofyel= 3o Fojstoiol ghr}. ozid], MOSFETS]
228t EYAS QI7F Adstel wel WAE 4 Uk, o]ate] AA|ollA GIP 329} st IwmE e EN
A 2EES n BY TFTE A= AR R, olo] g4 ux] ketl, wehr], o|ste] Adgor TFTY Azt =g ¢l
o2 Q3le] W] Ao = e ),

GIP 3|22 HE ZH¥ e AoE H2e ACE & H(Gate High Voltage, VGH)Z AlolE 23 H<t(Gate
Low Voltage, VGL) AloJollA =gttt AloJE 2 ZHSHVGH)2 TFTY &9 Ay Hot & Agoz AAHT,
AClE 2= ASH(VGH)2 TFTY 8 At Hrf W& Aoz HAAHATE. n 8BS TFTY A9, AolE & At
2 Alo]E 3Flo] HH(Gate High Voltage, VGH)o]aL, Alo]E X AP AloJE Z9 AU (Gate Low Voltage,
VL)Y = Atk p BFY TFTY AFdl, AE & A AE 2% AF(VGL)olaL, AolE 2= A2 A

olE 3ol AL(VGI)Y & 9lct.

=12 age] AAjdel uhE OLED #4] AAE MHFHom Hol = 74 EF=olt.
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[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]
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£ 19 Fmehvl, X owwe] W 0L EA AAE EAMEEN)T, 471 BA G 3 delHE A
#3798 5 A=g Fuwd,

EA HE(PNL) 9 FA 99(AM)e wxp vjd == B9 dolg 2¢lE(DL1-Dlm) 2 H471¢] AlolE

&7
E}J%( GL1~GLn) ¥}, A7) EZ=7¢] dlolE @elS(DL1~DLm) & A7) E470e] Ao|E el S (GL1~GLn)el °l&) vl
Eglv/_\_ ?ﬁF/HE HHX]E]'C ‘_l—/|:7H‘4 A‘LEL ﬂ'i%% ?H]?&E} /}3]—7] ,u_] J’H‘é(PNL)«] :]_JL_}\] 030_1:](AA)01]_E_ Eii] /H_]
A& (touch sensor)e] © ®jx= & v},
A7) B B sase, Ay 7L 9k, F4AR), 5AG), 2 FANB) ME F2ES Fdetu, A

) AR, S, D BAB) AN HLE ol B Au HaE U £

A7) AAR), FAG), D FAB) AR shase] shtel vel s FAMAG, 37 AA®, FAG), 3
AB), L WAW) AB Bxsol o

X
pacs
o

adar, 7] @9 st gYgEdds AClE
A gt

=, 2 AlelE gl wiAE e 571 @] st g5 AllE F5 IR Hox shue GIPE FA5)
T &AE(TFT, Capacitor )°] 4t vixlEY. &8, ZF AlolE #ld A& E579 &9 sta 99=
o 4719 GIPE F+Ast= AAFE(TFT, Capacitor S)eo] #AF vix|E 4= o}, 1 A%< GIPS] v]x] W
< T&ei),

A7 s 3 EE A7) ZA SE(PNL) 9 deoly #lE(DL1-Dlm)el F4 dHloly dds &
2o, A7) G4 dolH Hstdl F71E= 2 "H2E ZAFE(PNL) Y AolE #RIE(GL

AE #5312, % 7] oy % §]§9} A7 AlCE 53R 524 Elo] & Aol ] 138k Eleol™
EEZ#(Timing controller, T-CON) 52 Xg3lt}.

A7) dHolE TE3|EE S o)Ate A2 zgtolB IC(SIOE TEE 5 Yt A &2 =gtolH IC(SIO)E
7] Brol ZEZH(T-CON) S Ao shol 98 4o tAY HYe HolHE ofd=2 1 vlr/dxste= #
ghste] dolggts w1 HolHAYS HoHIHJEODLIMDLE ¥ AV &2 =golr
IC(SIO) = THHAE 4 U= dAA 32 7]1F o Eo], C0F(Chip on Film)o| AZFHAY C0G 3AHOR A7 &
Al i (PNL) &) H] Al 999 713 Aol A Ja4d 4 .

7] COFE-2 ACF(anisotropic conductive film)E &3l 7] Al sHE(PNL)<] 3}5 712H(SUBS1) 9] = o <

3} 22 PCB(SPCR) H&Hu. Ab7] (OFEe Ud wse 2222 PCB(SPCB) 9] & HAE(H =)ol 714

o2 dAAHT. 7] &2 COFE(COR)9 &8 AES ACFE &3 A7) Al s (PNL) 9] 7]stel] A% dlolH
Jeso] A7Aew AddH.

A7) AolE FE3 2= A7) Eloly ZEZe](T-CON)ZHEle] ~8E HA(VST), &8 2135 (CRCLK, SCCLK), Al
o|E 3lo] AR(VGH), AllE 2% AL(GL) 5& FA3te] ZF Alo]E <l (GL1~GLn)ol] «=2xd oz 271 HA~
= %E‘a‘ﬂ e GIPE 2%, A7 EFNY GIPER 7] EolW ZEEH(T-CON)Y Ao 3ol 7]

Agde F715E 2 A~E
7 1 219 FAES Aus.
A7) glolw ZEZ(T-CON)E= Alo] PCB(CPCB) Arell A=, A7) o] PCB(CPCB)$} 4F7] A2 PCB(SPCB)+=
FFC(Flecible Flat Cable)dl & AZ ).

& el wE OLED AL A elAM she] MB shae] = g, & dwel] wE st GIPe] SR
2 % & 3o mAIR whe

ZF AolE @5 (GL1~GLn) ol 28 o8 FEate]l A Holg Aol <

rlo

T 25 & 19 OLED BA] AR oA shte] AH 349 3|8 FALo|a, & 3
= FAEon.

2 e W2 OLED ZAl A9 7 AE Fga4he, X 20 EAS vkl Zo], f7] ¥ tho] @ =(0LED:
Organic Light Emitting Diode)®}, A7] f7] &3 thole =+ F&3lE 3tA I 2E FH| st}

A7] sl sz Al 19 Al 2 29F TFTI(TL, T2), 2EFA ARAIH(Cst), ¥ 5 TFT(DD)E *xg s},

ool wE (WA GIPE]

A7 A 1293 TFT(THE 27 B2(Scan)dll +93ke] dolE(DATA) ALS A7) 2EZA AIAE (Cst) ol
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[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]
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FAg. 37l FE TFTOOD)E 47 ~E=ZA] AHAE(Cst)oll S7F do]e Zgtol wpe} OLEDE &5 E] &l
%%% 101 3lo] OLED2] wHgaks 43, A7) Al 2 29% TFT(T2)E A4 (Sense) Aol $g3sto] A7 +
57 =

71§71 g go] S =(0LED) = A1AT(d: e AT e A A=), f7] &35 2 A2 A
28 AT EE s dF) Foz o]FoA 4 Q).

271 2EYA AMAEH(Cst) = 7] 75 TFTN) 9 AlelE M= (gate)# 222 A5 (source) Abelell 714
Hel. 9 A5 A AYHE deld A ol WAL AE B 2AY AL B A

pud

T 2014 3709 TET(T1, T2, DT)9} dhte] ~Eg X AFAIE (Cst) R TAEE 3T1C 34 329 TS A
3l o), olo A X ¢ka, B dbe] wE OLED ®A] FX 9] 7+ B glxe 4 2 4ATIC(470e] TFT
9 o] 2EA AWAIER FAEE), AT20(4709] TFT 9 2709 ~EA AAIE R F+4%), 5T1C(571¢]
TFT 9 17he] 2EgX ASMAEHZ FA"), 5T20(5702] TFT % 270e] 2EgX] AMAEHZE FA4E) $o=2 F
qd 5 Aot

S, 2 owge] wE (WA GIPY 32=, & 39 EAle ule} o], E:MA|~E(TA, TB, T3qA, T1B, TIC,
T5A, T5B) ! AFAAEH(CHES FH]|3te] FAF o], kel MBl 215 (LSP; Line select pulse)ol wah AME Als
(CPk)HE AE-o=z AFsta, sd ZHOXE &3 FH(Blank time)oll AAZF RS AT (VRT;
Vertical real time)ol Wz} Al 1 ==(QE Al 1 AHAPGDD) 2 FHsar A 2 ==(Qh)E A 2 A%
(GVSS2)o& whdsls Balg 77k A1 1 2 A 2 ==(Q, Qb) AJF(21, 26); EMA2E(T1, TIA, T3n,
T3nA, T3q, T3, T3A, T5)E FHlste] A= o] s|d 2HolAE & 3ol 3HA Acke] A H2(CP(k-
el wek A7 A1 ==2QE A7) A FA(CPk-3)) Agow ZFHetn 3wA Foke] A H(CP(k+
3Nell wak A7) Al 1 ==Q) 2 Al 3 =EQE Al 2 ARGHGVSS2) o' wAE | A Al 1 == A
groll wel Al 3m==(Qh)E A7) Al 18ALGD) o7 FAstE T 3 Al 1 WA Al 3 == Ao]5(23,
25); EWNA2E](T4, T4, Tdq, T5q) E AIAAE(C2)E FHlste] FA 5o *‘71 Al =2Q9 dAgS wkdst
o Al 2 ==(Qb)ell QA7FshE JAWEF(24); FY EWA2H (T6er, T6) 2 & EWAAEH (T7er, T7) 2§
ExERY AYAE(CHE FHlst] FAE ] i#ﬂH e Hx ZE‘*% 29 2z F shde =9 A

folt

(CRCLK(k)) ¥ HF7le] =~ Hx &8 39 A5 F s 29 A (SCCLK(k)) S Falste] A7 A 1 =
Q) = AV A 2 ==(Qb)e] Ao wl A éé(CP(k)) 2 270 HA(SP(k)E EYste &9 sy
(27); 28)a, EWAAAE(T3nB, T3nC)E 8|3t FAHo] A7) Ea3 F£7+(Blank time)oll A7) Elol® AE
oA EYEHE AE AZRSD Wl 7] Al 1 ==QE Al 2 FHAM(GVSS2) o2 Wdste ZAER
(22) FH|3le] AR

A7) B A1 D A 2 =2(Q, Qb) AoJF-(21, 26)= A7) el MEl AF(LSP)7}F sto] #EY w) Ak
7] EWMAAE(TA, TB, T3q)7t Bl-& Ho] AE A5 (CP(k))E 47 AHAE(CL) AF s},

agar, A B5a 7k A AAZE BAE AS(VRT)7ZF sto] B o) Ay EWX AE(TIC, T5B)7F -
L FHo] A7) Al 1 =EWQ)E Al 1 AAGGD) oz A8, A7) Al 2 =EQb)E A 2 AHL(GVSS2) o2
A gk}

A7 s AR A1 WA Al 3 = Al R(23, 25)= ThE grRbell Al 3wiAl dde] el A= (CP(k-3))7F

g w A7) ERASE(TL, TIA, T5)7F ©-25 0] 7] Al 1 ==(Q)F 271 3¥A Ao Ag dx
gow FHIL 47 Al 2 ==@Qb)E Al 2 B d HGVSS2) o= g}, ojgh o] A7) Al 1 =
=Q7F $AE 7] Al 2 =2Qb)7F B 2 o Y] ERAESE(T3q)7F ’-250 7] Al 3 =E(Qh)E
Al 1 AHL(GVDD) o2 FH e},

ag]a 3HA o HFA H(CP(k+3)) 7} 3ol Ay

7] EUlX]2~E(T3n, T3nA)7} ©-L5o] A7) A 1
=EQ) 2 A Al 3 =EQh)E Al 2 AH(GVSS2) o2 H @@E}

71 AHEF(24)= 7] Al 1 ==Q)9] ASkE skl Al 2 m=E(Qb)oll 17k

o

29 MAREDE A7 A 1 =EQ7F shel dMeln A7 Al 2 =EQ)7F 25 @09 w47 %
EUA 2E (Ter)7h B-25 3 47] Erhe EdXAE(T7er)7h B-exsle] 47] B4vlel A s &9
29 45 F shte 2¥ AE(RUKK)E AP BAPK)Z EHad. £ 47 Al 1 =7 aol o
Wolx 7] Al 2 wEQn)7F 2% AN W 37 EQ EAA2E(16)7} Q-2xm Y] Frhe =42

(<3}
H
&
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[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]
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(IT7)7F B-2= 5o 7] B9 2~ 32 88 29 ANE £ v 28 NF(SCLK(k))S 270 HA
(SP(k))Z &3},

o] wj, A7) 2 HA HHE F8 AZF(SCCLK(k))7} 3to] #H=Z 27}E
2ERF ANAHCE) A A& 7] Al 1=2(Q) FEAERH (B 7
zh=t},

ole} #o| A7) Al 1 =E(Q7F FEZEFHE FHA, 47 &9 HEF(27) e 247 d=Ed A 9~ 4
& =g ’Li(CRCLK(k)) QD A~ Hx 88 F AF(SCCLK(k))E Azl A2(CP(k)) 2 =7 HA(SP(k))=
é = 2=

W A7 =8 WER@ne 47 FE
Z3(Coupling))Ho] 1 =& A=

A7) FHER(22)E 7] B3 F7FBlank time)ol A7) ElolW AEEZFH (44 ZgHE= FHE AE(RS
T)7F &to] dd w 7] EWX~E(T3nB, T3nC)7F ©H-% o] 47 Zﬂ 1 22(QFE Al 2 FAL(GVSS2) o=
W gk,

A7) %= 304 64HPhase) 0.2 TEHE GIPE E=AISG oL, old #AEA @a, B g wE GIp:
44, 84 = 124 So 7 vokslA FAE ¢ gk

471 &= 3l AR mpe} gro], A7) GIPE= 2570 EJWMALE 9L 3700 AHAHE FHlse] AT

uhebA, shutel ©hel sha d el %7] GIPS] 3|RE FAd3h= shtel 99 2 (ERA LY E= AAE)E
wak oA, Shbel AolE gkl (22 Be)S FEI] A% skl Gl S22 A AolE zele] ol
TEHE &9 g wAT 5 ¢ E‘r

Eo4E E el Al 1 A e nhe F4] dide] ®A] 99 ARl k& 5 = 49 %A HEe] ®A] Y
ol wixlE Q1T 2709 @9 FaE Hup TAIH R EAG FA x|

o402 % selAE wsl Savh AR, HA0), FAB), 2 AW AR itz P49
EABg o, oo #4EA g, AAR), 4G L FNB) A8 HLE FHY 5 A

B oyl e §A 9o BA 990 w9l shh 99 FolE 39 An HARR, 6, B, (33), GIPY
(3D), 9 GIP Wi 14 wjd§-(32) o= F-Edtt.

7] Holm 3719 ME FAER, G, B, N)(33)EL B9 dolg A (DL1~ DLm) Bolel 71E {C" 29l
(Vref) 2 A 1 2 A 2 A 2F<I(EVDD, EVSS) Eo] 47 wako 7 njgs i, E4749 Ao
Ql)ol =9 Wgoz njds|o] FAHE,

A7) GIPE-(31)+& GIPY 3 2E FAStE slue w9 A EAA2AE = AGAE) sigddnt. =, A
R), 546, FAMB), 2 HAW) ANB FALER FAAHE B9 i Jd, & 39 EAS GIPY =& F
Asle shue @9 AAHEWA 2 T AYAE)7F B4 e A"

Z, shuel AlCE (&= geh)S FE3ty] §g shvhe] GIPZE sl AlelE ed(=8 g1l o8 5
= 5509 &9 A dFe Eakste] wijxHET,

(m
;g
0
Tm
i
BUAN

28, Sl o= del(a 2D FEa] A% GIPE 270 o4 S AolE Fel(=3 el o ¢
FHE B0 99 sh Gl B MAE 5= Aok

gkek, GIPE sty WA A9, S AClE (= gD)el ol FeEE HEle 99 ga ddE F
ZhEl FEe BTl &g st gl 4] GIPE TASE AAE(ERA LY s AFAIE)E ZA4F wlA

3= Ao vtz s},

wrer, shibel AlolE ehel(27 ehel)e FEEI SIF GIPE 27 AR A%, AY AelE el(= el
el FEAE B9 %H SAE T 9% bR veel Bele) a8k 9ol 4% 4 GIPE T
Hehe RAE(EAA2E EE ANNEE 4 05 Aol netH s

T3, = 4 8k oA E BEE we] st gl GIPF (B 7F wiAE S E=AE o, ool g HA ¢,
w9 ska Fol= GIPF-(BD7F wiAHA] &5 = Sl

Wi A4 wjdR(32)= 47l = 3ol =AIRE Bk} gFe], GIPS] 7 aabeS ddske A7 wiAdEQ
1T

, a2Akeh b A #Rl Sl HiR E = ol
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[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]
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Ry

Jol & 3709 A B 3FAF(33), GIPF-(31), 2 GIP & 92 wjAdF(32)9 uix] YXE t}kstA

L 6e & EHo Al 1 A mE GIP 259 wiX] AHE EAS Ao, & 72 2 U A 14
w2 GIP 259 wA] AHE 2 or =3 Airolt),

WA 3oA] Awd upel o] B ouldo] wE GIPY 3 EE, B 77k A 1 ® A 2 ==(Q, Qb) Ao
221, 26)9, T FF A 1 WA A 3 == AoJF(23, 25)9, AWERE(24)9, =8 WHF(27) YA ER
(22)E FHl8te] A€,

A7), 47 &4 HIARCHE 47 EY EWAXEH(T6cr) 9 47 &
HA(CPk)E %EAE}E Me B2 &2 9y (CRCLK) 9, A7) 29 E
(T7) 2@ REA~Ed APAE(CI)E FAH 270 A (SPk))E =4
o}

webs, 7] GIPY 7 AAEE FA] Gl wiA|Ftel lo], = 6 A uie} o], AV &9 W3 F(27)
T A7l 20 H2x =9 H%ﬁi%i(SCCLK)el AAE(T6, T7, C3)& WA MiXstaL, I o= JIHEF(24)9] 4
A=, 71 2983 730 A1 B Al 2 =5(Q, Qb) AT (21, 26)9 AAE, 7] ¥ WHT(27) F 7] A
g d2x &9 993 (CRCLK) ] 2AE(T6er, T7cr), A7) 7% 2 Al 1 WA A 3 == Aoj¥(23, 25) 2
YAER(22) &AZ X8I 7] GIP U5 JZ ald5(32)9] wiAg kst & 5 9l

b EWA2E (T7cr) 2 FA ] 7z
WA ZE(T6) 9} 7] Erhe ENA2E
sk 2l Fa FE weERE

% 7, shtbel wel sta Qdelel 4] GIPe) SlRE Ak shtel wel AA(EAA2E EE ARAE)E

Bkl 524 T4e AR ol

WA, Sl A0l A D S FEHE 1 5 FAele) 9 ke Amel A Aol 2l
& FEa7] 98 st GIP B=ot WA Ao, Bele GIPE EAskth

A Awaty] fete], AlolE FE3|27F 64 (Phase) O E TEES EAIE Aoz, 6709 GIPE EAEH
=

%, AWA GIPY 2~ Hx EFY W (SCLK) 9] EY EWA2E(T6)9] 292 AFol= Al 1 27 2§
YA 3 (SCCLKD)7F o 7kEa, R4 GIPY 7lE] B~ 8 w9 E(CRCLK) 2] £ E:MR 2E (T6er)e 292~
AolE= A 1 My A=g FYAE(CRCLKL)7F 17 e},

TR GIPY 27 Hx 8 W FE(SOCLK) ] E¢ EM|A2E(T6)9] 202 ATFoE A 2 20 H~8 Z¢
A% (SCCLK2) 7} Q17bs]ar, A GIPe] e A2 &2 v o B(CRCLK) Q) & EWNA2H (T6er) 9] 202 A=
o= Al 2 M Bx§ =S (CRCLK2) 7 A7k,

ARA GIPO] 270 H 2~ &8 WP F(SCCLK) o] #9 ENAZE(T6)S] 4202 HFols Al 3 =0 H48 29
213 (SCCLK3) 7} Q17+ L, 1 A GIPe] e A &9 W3R (CRCLK) 2] &9 EWAAEH (T6er) 9] A0 A
o= A 3 Ay 28 FHAS(CRCLK3) 7} Q17ke T},

Al GIPS] 270 F2~ &8 W (SCCLK) 9] F9 ERAZEN(T6) ] A2 HTdde Al 4 270 F28 29
A5 (SCCLK4) 7F 17F+ AL, 1 A GIPY] A2l dx F3 v R(CRILK) Y #% ENAXE (T6er) 9] 2ex A
o= A 4 My E2g& FHAS(CRCLK4A) 7} Q17kg o},

;

A A GIPS 27 HA &3 v HPE(SCCLK) Y ¢ EAXAEH(T6)2 2902 A= oﬂh A5 2~ H g F
21215 (SCCLK5) 71 «17k=] an, wpA Al GIPS] 2] d2 &3 WHF-(CRCLK) O] #% E#AZ=H(T6er) ] S
Aol Al 5 AMe] A28 A4S (CRCLKS) 71 Q17He T

AR GIPY 270 B2~ 29 HIHF(SCCLK) Y £ EWAZH(T6) A9 Aol A 6 =70 2
A3 (SCCLK6) 7F 917ks]ar, oA A GIP 7HE] B2 &8 WP (CRCLK) Y] EY EWA2E (T6er) 2 429
o= A 6 M A2g FYAS(CRCLK6) 7} S171H ).

rEE

o]
=3
=
%

q

T

I owbel], A7) Bag gk oA 12 oA 2 =5(Q, Qb) AYF(21, 26)9F, FE 7F Al 1 WA A 3 =X Ao
(23, 25)¢k, AMEF-(2)eh, FMEF(22)9 7t axselE NS (GVDD, GVSS) B 7 Al Z(WRT,
RST, LSP) <& #F3l7] 93 A5 @lelo] A4},

=, XA e vtE wEgo R AlolE gl(EHoE EAIEA &) ¥Rk ofyet, GIPY Al 1 x==(Q), Al 2

_14_



[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]
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=E(Qb) ¥ A7) 2~ Hx 3 R (SCCLK) 9] 8 (Scout (k))o] A& o= wjdH).

wak, ZA g AR wgor Ay A7 HAE FHAS #FelE(SCCLKI~SCCLKS), A7) e HAg Zg
A5 2915 (CRCLKI~CRCLK6), A A ¢t A& 2kl =(GVDD, GVSS0~GVSS2) 2 z+& Ao} A& (VRT, RST, LSP) &+
ZgelE Fo| mdEY.

A7) = 7oA E 7 GIP A7 HA &8 WP (SCCLK) Y FEAEANT AFPAE(E 39 (3)E %=ASHA &t
ok a8y, = 3o EAIE mie} o], Aby] A7 éé e W I(SCCLK) Y F-EAEHW] AIAE(C3)E Al
1 =29 A7 27 H2 &8 w33 (SCCLK) 9] & (SP(k) Aboldll wix] ¥},

wEha], E 7oA, 7] 72 GIPS] > =4 HMT(SCCLK)A BeExENY APAH(E 39 e AT

GIPO] Al 1 ==(Q)¢ 37 =7 & W3 5-(SCCLK) &) &3 @ (SCout) Abololl vixIE 4= i},

ey, A7) &6 B & 7o EAISE ukel o], A7) GIPY] 7 AAES ®A Gl A A
] 91X EE B2 d(Block Dim) Aot} AR HIgFo 2 o FAlo] QA EHE= AP |

9 (Dim) #go g Ako] urAl
AT

I hels B4 B A, Adder =& uFy P AYS zh= &9 25 (SCCLK1~SCCLK6, CRCLK1~CRCLKG)
Eo| IVtEE 2 H2~ E8 WHE(SCCLK) 2 Y "2 &8 HEFE(CRCLK) & T3te &xtEe] 94 99
o HF wiAIE o] or|ES QA& 4= A}

MR 9 e B Fe AHYE THRE 24ES WY AW FFHA WA}
o

A5 GES & 5 vk

=82 2 o] Al 2 AAjeo] wE GIP &AAE] i FHlE dmAom AR Aot

o

ot o] A 2 AAde] wE GIP AAE HiA AH=, & 8o TAIS ule} o], y|EHoz AV QIHH
B(24)9] RS, A7) B3 37 A 1 2 A 2 22(Q, Qb) AOJF(21, 26)2 AAE, AV F+B 17 1
WX Al 3 =& AJF(23, 25)d9] AAE E V] FAER(22)9 A5 TARE iR g,

f
2

aar, ) 220 " EF9 W R(SCLK) o) e 7] el H2 &8 W E(CRCLK) 9] 24E5S A7
olmE1T(2 )ol & Pé—, A7 B3 A1 2 Al 2 =20, Qb) AloIF-(21, 26)9 s, AV FE I
Al LA A 3 =B Alo] (23, 25)°] AAkE R AT HMER(22)9] AAE Abolel EfASHA w x| gkt

=, A7) & 7oA Ak uiel o] AWA GIPY 27 Ha EFE R (SCCLK) 9] ¢ EAXNAE(T6)2 &
L2 AFe Al 1 2~ g A4S (SCCLKD 7F I7FE 1, FHA GIPY 2~ H2~ &3 WA R (SCCLK) Y &
4 EWRAZE(T6) 22 Aol Al 2 2~ 2§ YT (SCCLK2)7F A7F=ar, A GIPY] 2~70 Hx
=% WHAFR(SCCLK) 2] £ EWA=E(T6)9] 222 ATl Al 3 271 H28 S (SCCLK3)7F 17Fs] 2

=S|

HA GIPS] =70 Fx £33 R (SCCLK) 2 £ EMX2E(T6)Y A0 AFoe Al 4 230 28 F9
215 (SCCLE4) 7 Q17k= 3, TR A GIPS] 270 H2~ &3 WIF(SCCLK) Y EY EWA=H(T6)9 Lo A=

o= Al 5 27 A g ﬂéﬂ*g(SCCLKS)ﬂ A7kE AL, ARHA GIPS] A7 H2~ EF3 W F(SCCLK) o] #9 E

WA =E(T6)2] 4222 HAFoll= A 6 27 H2=§ SHAS(SCCLKE) 7} A7Fe vt 7hg gk,

T, ARA GIPY AE] Hx &3 B R(CRCLK) 9] & AZe A 1 Mg 228
S 215(CRCLKL) 7L 17bH a1, F¥A GIPS AHE H~ X ¥ (T6er) 2 igz:
A=l Al 2 AN B8 FAS(CRCLK2)7F Q17bH a2, Al W3 B (CRCLK) o] =¢ E
WA 2~E](T6er) 2] 4222~ A== Al 3 7lg] B8 Y25 (CRCLK3)7F A7F= ™, dlviA GIPY] 71E] é# =
2 W E(CRCLK) S £ EWUA2E(T6er)e] A9 Ao A 4 78] F2g 825 (CRCLK4) 7F 17b= 3,

[IEN

=

I

EWAAE (T6er) e 2~
2 W E(CRCLK) 9] =4 E
A GIPe] 7] 2~ E¢

<3}
H
=
=

A HA GIPS] el Hx 8 B E(CRCLK) S £ EWAAE(T6er) 9] 420 Ao A 5 g HAg

2 AIE (CRCLKS) 7F Q17bE 3, oA A GIPY 78] H2~ =3 ¥ F(CRCLK) 9 £Y EWA2E(T6er) ] &

Aol A 6 M AL FHAE(CRCLKG) 7} ¢l7tdtia 7H4 ghc).

ol9} 7+ J}A oA, A7) A7 Ha ¥ W HE(SCCLK) o) 2AHE3 A7) Alg] B4 &8 89 5-(CRCLK) <
RAES A7) AMER(24)Y 2AE, 47 BRA 2 A 1R A 2 =5(Q, Qb) AR(21, 26)9) 2AE,
A7) FE R A1 WA Al 3 == AlejR(23, 25)9 AzE 2 A7) fMER(22)9] A Abold] wjx

WA wAE B R uA

o2 pAHow Husd thSy 2t}

E

£
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[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]
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= 89 mAIZE ule} o] A7) A 1 270 HAg FYAE(SCCLKL)7F e7tE = AWA GIPY 27 3~ &9

W E(SCCLK) 9] #9 EMAE(T6)= AAA GIPe] 37 £33 7+ Al 1 & Al 2 ==(Q, Qb) AJF-(2D)

o] 271¢] EWMAAE|(Ta, Th) Alolol wjx]® ).

A7 A 2 270 BAL FHAF(SCCLK2) 7} ¢171E = WA GIPY 270 H3x &8 Wy (SCCLK) e =9 EA

A 2~E(T6)= FHA GIP 7] AWMEF(24)9] EWMA~E(T4) <} AHAIE(C2) Apolol Bl x| F T},

A7] Al 3 27 HAg FEAS(SCCLK3) 7F 17k = AAA GIPY =71 H2 &3 v H(SCCLK) 9] &4
7N

A2=EH(T6) = AWHA GIPY =7 H2x &3 WIHF(SCCLK) Y Evhe EWAEH(T7) 9 7] AHEH-(24) /] =
WA ~E] (T5q) Akole]l wl x| g T},

r%

A7) A 4 270 BAE FYAST(SCCLK4) 7 ¢17FE = WA GIPY] 271 H2 &3 B3 3(SCCLK) o] ¢ EA
A2E(T6) = WAl GIPS] A7 &3 7 Al 1 2 Al 2 ==(Q, Qb) AoF(21)2] EWMA=E (T3qa) 2t A
AEI(C1) Abelof] i x] €T},

71 A 5 27 g S E(SCCLKS) 7F A7tE = T Al GIPY 27 H2~ &3 3 E(SCCLK) 9 ¢ E
AAZE(T6)= THAIAA GIPS] 7] QIMEF(24) 9] ERA2E(T4g) ok 7] 47 &892 +3F A 1 3 A 2
=E(Q, Qb) Ale]H-(26)2] EMAXE (T5a) Abolel x| ¥ .

7] A 6 2 g YA E(SCCLK6) 7F A7tE = oAAHA GIPY =70 2 E3 W E(SCCLK) 2 &4
WA 2B (T6) = oA AA GIPL] 7] QIWEIR(24)9] 2709 EMAE (T5q, T4l) Arolol] wjx]€rc},

TS, 37 A1 AE B8 FEAS(CRCLKD 7 17bs & AWMA GIPY 7] 22~ &8 WIAF(CRCLK) Y &4
EWA~H(T6er)v= AWMA GIPY 7] 5 7 Al 1 WA Al 3 =5 AofF(23, 25)¢ 2719 E#HA~H
(Tla, T3q)E Akololl Hix| T},

71 Al 2 A g ZFYEAE(CRCLK2)7F A7FE = FHA GIPY A 2~ &2 HHF(CRCLK)2 &Y EWH
A|2~E(T6er)= FHA GIP 7] 5 2k Al 1 WA Al 3 == AoF-(23)2] EMA2E(T3a) 9} 7] gAl
EX(22)9] EWNAE(T3nb) Alo]ol] vjx] ¥ T}.

71 Al 3 e B8 FEAS(CRCLK3) 7F 17k = AlHA GIPY i) H2 &2 H P (CRCLK) 2 £ EA
A28 (T6er)= AHA GIPS g €2 &3 ¥ FE(CRCLK) Y E=the EAWAXAH (T7cr) 9 A7 +5% #7041
W] A 3 == Ao]F(23, 25)2 EWNA2E(T3n F T3na) Aboldl wix|E ),

71 Al 4 AN Bxag ZYAE(CRCLKA) 7F A7FsE = WAl GIPY A 2~ &2 HHFE(CRCLK)2 &Y EWH
A 2~E] (T6cr )= WA A GIP 4 7] B A ER-(22)9] 27019] E@NA~E](T3nb, T3nc) Abolol] Hix|E ),

47) Al 5 A Beag FENE(CRCLKS) 7 27kl chldA GIPS] 7Ae) D2 %9 WslR(CRLK e £ =
WA (T6er)E THAWAL GIPS] A7) 75 73 Al 1 Ul Al 3 == Aloj3(23, 25)¢] 27)le] ExlA~E
(T3q, T3) Afold] wjx]€ch.

271 Al 6 Ae] d28 SYAUS(CRCLKG) 7F 17k = oA4dAl GIPe] el d2 &3 B3R (CRILK S 249 E
WA 2F (Toer) = AXHAA GIPS] 7] &= 73 Al 1 3 Al 2 ==(Q, Qb) AojH(21)¢] EMA2F (Ta) <}
471 e 2 &9 ¥ HR(CRCLK) ¢ ke EWAZH (T7cr) Abololl wjA €.

371 = 89 GIP &AbEe] iR Bl 7] 230 I F9 v HR(SCLK) 9] 22bE3 7] el I &9 8
HHE(CRCLK) o] 22450l = A wixlgS distr] A shel dAAdE =A9 Aoz, ofd A~
o)1

=, 37 AHE (249 2abE, 7] BRA A 1T B Al 2 =2(Q, Qb) AeIR(21, 26)9] 2AE, 7
TE AT WA Al 3 == Al R(23, 25)de] &AbE B AT 2AIEF(22)9] AAE] WA &MV e
a ar, Zh GIPe] 270 HA EE W R(SCILK) 9] &9 EMAZE(T6e) B 2F GIPS] Ae] Hx &3 woF

(CRCLK) &) &4 EMA2H(T6er) o wiA] &A% thekatA ®iAdd + St

WA R, E 8o EAIG whel Zol, WA sde] shR WO R, AolE gel(EWdi mAEX )W
oy}, GIPY Al 1 ==(Q), Al 2 ==(Qb) 2 7] =7 éi =9 M F(SCCLK) 9] &ZHE(Scout (k))o] <
sA oz WA,

wek, FA dEY AR wgor Ay A7l HA8 FHAS 2SS (SCCLKI~SCCLES), A7) e A8 Z¢
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[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]
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A% ZQ1E(CRCLKI~CRCLK6), 87 qt 215 2}1E5(GVDD, GVSSO~GVSS2) % 7+ Alo] A& (VRT, RST, LSP) &+
ZhlE ol wid et
471 & 8ol AE ZF GIPOl 270 H2x E¥ WH R (SCCLK) o] FEXER S AAAIE (% 39 (3)5 =AEHA &2

o ey, & 3o LAlgh wpeh 3ol 7] A7 Ha F9 M HE(SCCLK) ¢ FEZEFE APAH(C)= Al
1 =5(Q A7) =7 H2 &8 W F(SCCLK) 9] &3 vh(SP(k) Alolel wix]H T},

weba, I 8ollA, A7) ZF GIPS] 27 Hx EFE BHE(SCCLK) o] FEZEHG AAAH (= 39 )=, 1A
of Aleke WA ki, P GIPY Al 1 ==(Q 9 7] 2= He EF8 WP (SCCLK) o] 2 H(SCout) Akelol

LR, s wkeh o], A7) GIPS] 7 AAES FAL Gl wjAIgel Slol, 7] GIPe] 7 e F Y
] d2e 9 B RS E TS 29 EAASE(T6)= e EIALHER

29 muyene 47 20 2
o Ao 2 Zo gy

2, 47 2 Bs 2 auRE PARE 37 B EAAAE(6)E A0 B2 98 29 AE(S0LK) S
s s FEE W AdDelay) S AxFse] Estolol @k, wekd, 47 A0 Bx Y AHEE 3
4ok SAASEI0S EE G A LHEe Fut 4u40s ot

E3, vpRTbA o) E, AVl e RE Al 1 UA Al 3 = Ao (23)2] EAAAE(TDE TE EWAAE
SRt AHoz & Zo] g HTH

ol9} o], 7] 28 Hx FE WHEE FASE ERASE(T6)Y 3% 2 7] 5 #7HAl 1 UiA A 3 =
= AR (23)9] EWAAE (T L v EWRAAEHESY ZHT Fidoz I dAF o shx|gt, g
sha g oo] AgEo] Qlom=m g Jjo] ©el A4 Joo ] 2 A FY HHFE TS EWA2H
(T6)E wixg 4= glvh. wabd, 47 20 Hx T;f%ﬂ HARE st £9 EAX=EH(G) ¢ 47 75 F
A 1 UA A 3 = AoRE(23) EAAAE(T]) 5 AUlFoz & Zo] QI HE AxE RBisd 712
ko 2 WY (spreading) HiAEko], Akl el ﬁ}i @Al F Alojz=e] MHEWAAEE WX T = Ut}

Aw7AE ZA 99 W] sk AolE #RI(=A gl)el] A= st GIPE wixghs ddeisict. 19
i, ool A A et

= 1A g
6702 A~ =

@ ksl gol, 7] dlolE TEIRE Baje] A Ealoln ICSIOE EFAT. = I6lHE
doln Icx TABL BASA.

Wb, TE AAE, 7 Ak Seloln ICSIOME 7 Al ghel(ad ge)S wel GIPE WA 9

% 9u ¥ wHe AAldel e EA dde] B4 99 FyEel

= 98 Fxopd, & wrge] Aajde] whE OLED A &A= FAISE(PNL)#, 471 34 s (PNL)°ll 97
olElE ATty A% 5 =S FHITH.

A71 FA SIE(PNL) Y FA] 49N uxF vjddE B dolE #@<¢1E(DL1-Dlm) 2 EgRe] AolE
A E(GLI~GLn) T}, A7) B9 dlolg S (DL1-DLm)F A7) B9 AoE #S(GL1~GLn) ] <3 ol
Egx PHZ AT E B ME SAES FHsY. Y] 3A dld(PNL) Q] A (AN dl= HA Al
.

E(touch sensor)o] © wix|E 4 Ut}

=]

47) Bale) ME Ha5e, 2y TAL fael, AA®), HAG), d FAB) AN Has
7 AAR), SAG), B AAB) A8 A5 oleld] WA AB aD o xda & o

471 AAR), HA(@), R BAB) AB FaEo] shte] @9l gtas AW, A7 AAR), 46, B
A(B), 2 WA ME stago] skl el sas AR

aga, A7) 949 i JdgE AolE P 329 GIPE FASH=E AAE(TFT, Capacitor %)o] FAF vjX]
Hr}.

woh FARoR Agstd et gt

A7 FE d2e 4] 3A Ad(PNL) 2] dlolH
gz}, A7) G4 dole Aol BrlEHE A7

mlo
H
o
_O|L
=
>
2

B A=( L1~DLm)°ﬂ B dloly Asks sFdhs dHoly T
25 FAE(PNL) O AlolE #HQ1E(GL1~GLn) ol & F 8=
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[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]
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AE 532, I 7] fﬂo]a T 5439} 371 AlCE e33R T2 ErelW g Alojsty] Y ElolW &
EEZ(Timing controller, &= 1¢] T-CON #%) 55 ¥ &3},

A7) dolE FEIRE B4je s =aho]B IC(SICL ~ SICE)E EdHeT. & 9olAE A7) HlolH 53
27} 6709] & Eeho] B IC(SICL ~ SIC6)E E3HES mAESIT).

webA 6702 A7) Az =gkelB IC(SICL ~ SIC6)+= 6702 COF(Chip on Film)ell Z+z: AAwa, A7) Z+ COF
S8 ACFE B3 7] %A sd(PNL) 9] &b 7]5H(SUBSD) @] o= <dd3} 22 PCB(SPCB)ol #H&He

COFEY 8 AEL 7] &2 PCB(SPCB) Y ZHGAE (T =)o AV|dez AZdx, 6}7
(COF) 9] &9 AEL2 ACFE B3l 7] A HE(PNL) <] 7]3bel] A% dlolg Huiel 7]

o

_Bi

A7 AClE FEIRE 7] Bold ZEEH RN AeE HA(VST), 29 AIS(CRCLK, SCCLK), Al°lE 3}
of ALNGH), AClE 2§ ALNCL) 52 FAste] 7 AolE A(GLIGln)] #AHom 20 A28 &9
a2l GIPE EEET.

71 B8] GIPES 7] Btold ZEZ 9] Alo] stell 47] dHolg Hstell F7]¥= A0 HAE 24 AolE
I E(GLI~GLn) ol =2 o2 FFsto] 94 vlolH Hgte] 7k = 1 #ele stass Adgdi.

A7)A, A7) B GIPEL AV 7+ A2 Zelo]B IC(SICL ~ SIC6) ¥z FEEe], 7ZF Ax Zalo)r
IC(SIC1 ~ SIC6) HZ 7} AolE g2le] B 19 3la o Hojx e GIPE FAstE AXES(TFT,
Capacitor )°] &4+ WX €},

=zt a2 Egoln IC(SICI, SIC2, SIC3, SIC4, SIC5, SIC6))el <3l FexH+ FA ¥99 H= HF59
GIPE H|g 3lupe] GIP &Fo] wiX®Tt. o] w, z} EF9] HE4le AoE (=7 2) Zhzte] H47)
o @9 A gl GIPE -7“‘4 &= AAS(TFT, Capacitor 5)o] #4F wjx €},

dEEW, FA sjdo] UHD (3840 = 2160) Edolgtd, z A~ =gto]® IC(SIC1, SIC2, SIC3, SIC4, SICS,
5

S
SIC6))oll 23 FFE= XA 99 HEE 2160712 GIPZF wijx] €T},
w3, A7) AFE mel o], Aby] 7+ A& =age]B IC(SICL ~ SIC6)ol 2 &)
E5o] GIPES] X, ZF AolE gl(=7 &)l mAEE Qe &9 3}
7}

DEERES

TE5HE BA 99 H2
e | 270 o]’d<] GIP

wEhA, 7] Zb 22 ZEko] B IC(SICL ~ SICE) ol 93] FEEHe HAl 99 HE RS GIPEC] wiAF L,
B0 @9 A g GIPE FAStE AAFE(TFT, Capacitor $)o] 4+ X&)+
A A vkl o]l Holx 3709 MB FAE(R, G, B, W), GIPF(31), 2 GIP ¥ 42 wjxE(3

B, 7] ZF A2 Egfo]lr IC(SICL ~ SIC6)el ofal Ta¥= FAl 99 HE FiEEo] GIPEC] WX =i, 4
7] =6 2 &= 79A] *éﬂéé& vke} o], v FY WIEF(27) F AV &0 2 FY #HR(T6, 17, ()&
HA wiA s, oo ® IWEIR(24), V] BRI 3 Al 19 Al 2 =5(Q, Qb) AlF-(21, 26), 47
=9 WHR(27) F A7 A A2 9 W\ (T6cr, T7er), A7 7% 77 Al 1 WA Al 3 == Ao]5-(23,

25) Bl HAMER(22) &A= wfjAskd 7] GIP W A wjdy-(32) 9] widS F4ast & 5 Qi

T3, A7) b A =gFo] B OIC(SICL ~ SICe)el & TEEE BA 99 HE fLEEY GIPEC] HiAIEa, A
7] & 8ollA Ak ule} o], yEHoR AV QWER(24)9] AxE, AV BRI Al 1 E Al 2 =5
| 2

Q, Qb) AAAF-(21, 26)9] AAE, 7] 5 I Al 1 WA Al 3 =X Ao F(23, 25)de] AAE P AV
HER(22)9] 2AE A2 vix3T),

g, A7) 270 "2 &3 WHE(SCCLK) o] 2257 A7) el 92 &3 HEE(RCLK) 9 2AtES 47
I B (24)9] 2AE, AV B33 770 Al 12 A 2 =2(Q, Qb) AJF(21, 26)9 AXE, AV F FI

= A 01 (23, 25)9 225 2 7] BAER(22)9] AAE Abolol B35l wix] ),
TS, 4] ZF &z = ke]H IC(SICL ~ SIC6)el o8] FEEHe XAl 99 2 FEF o] GIPEC] wix
Zelo]l B IC(SICL ~ SIC6) MR Y AlolE gel(A7 2kel)o] wix %= GIPE <Y Ag I
2(CRCLK) ¥ % A7 Hx 88 270 FA(SCCLK) O 98] FEuo] e Ay Hx~ D ~
=t

e, A7) 7 a2 =fe]B O IC(SICL ~ SIC6)ell o8l &5 FA] 9 HE o] GIPEo] A = ARt
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[0165]

[0166]

[0167]

[0168]
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ZF Aol E gel(2l @ele) A7) ZF A2 ZelolB IC(SICL ~ SICE)el 28] Frue A d9Ez A7|He
2 539 F A, 7] 7 &2 Eefo]H IC(SICL ~ SIC6)o o3 T-55 = E/\] Fol A= FAFE & 9}
=

i, A7) Zb A&2s EefolH IC(SICL ~ SIC6) = shAE FE317] e dioje A 2 74F HAdES T3
wuk olygl, GIP 2F E=E 64H(Phase)? GIPY 7%, GIPE %37l 93 A8 22 =98 78 "=
(CRCLK1~CRCLK6), =70 HAx =28 70 H~(SCCLKI~SCCLK6), Z-Y(GVDD, GVSSO, GVSS1, GVSS2), ~EFE Al
Z(VST), A 415 (RESET, RST), bl A® A15(LSP) 55 GIPF(31) 2 GIP WIF 4 mjAF(32)d] g3t

e

w3, % 1A E e A~ =#to]lB IC(SICI, SIC2, SIC3, SIC4, SIC5, WE SIC6)el & T-HiHE FA|
Fdoll Ao slhe] GIP E¥o] wjxgS AsIAA N, olo] A A oFar, AHI 279 s =ElolH
IC(SIC1 ¥ SIC2, SIC3 % SIC4, H+= SIC5 % SIC6)el 23] T-5=&= HAl Jgo shhe] GIP EHo] wix=
= 9lar, <A 3709 A2~ =gho]B IC(SIC1 ~ SIC3, W SIC4 ~ SIC6)ol| Y&l 549 = FA] ol shte
GIP Eelo] wix]& 4= S},

ol Awet Ul&g 3 A 2 uye] st
TS Y T U &40114 upka],
= o

H o] ope} 53] FTe] Welel o4

dskoi opuists Beleld dg we % 5
o

Feol 47

PNL: ZFAl=lE  SICI-SIC: &2 =go]H IC

, 260 B9 7 A1 H A 2 =E(Q, Qb) Ao]F-
220 FAESR 240 QJIHE N

23, 25: 7% 7 A 1 WA A 3 =B Ao

21

27: &9 BHE 31 GIP 2R
320 GIP W F 4 wjdF 33: AH siaH
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