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e Beol seoAES E@SA, 47 42 2o, Al ALS AFwa, Al AU Ao N, %

A2 A8 Ao Az gHEte] Al Aw R A2 A5E ﬁé = AL AE AR, 47 Al AgRy =2

=
Wle Zhe A2 AYS AT, A3 AE Ao As, A7) Al AlE, 2 G7] A2 Ased §HdEte] A3 Als
9@ A4 ANSE *E*éé‘}b A2 AE A, D A7) Al J E 3] A2 AYS AT, 7] A3 s 9
71 A4 Azl gEEte A7) EF Aol AsE AAdske A3 Als AEE-E x2Esta, 7] 4o 2ol
o 47 Al A& zifﬂ%—& old @ 2O RYE FHEHE A B Ao Mg A Al Hu Aol ANz
2A AFEa, 3 A 2gHolR e Y] Al Als AFYEE G7] Al AE A AsEA A AEE AT

T A ZEHOAE o] Y] Al As AEie A7) A2 B Ao AzeA Al 2 ASE At
3 A= 47 A3 MB Ao AseA A2 29 AsE Alewa, g fA AHoAE

}7] A2 A% A5 77te]
A7) AL B AR ) Az AR Aol AseA A7) A2 29 A5E A, A7) A2 A5 Aeie
37 A3 AB Ao NERA ) Al 2Y A5E Agien,

B AL R ) Az 2 NEE FAW FRes 21, A7) A2 29 AsE A7) Al 29 A5 F7)e
W7 Prrow AelEe Al PR 4] Al 29 AE7) AzEd Asold

71 WA Az ZAgst dl b A7) Al 3R] 4 ARbe zte ke R AoEe= A2
war, A7l AAA Ases A7 Al 2 ASTE Al dpeld Al Al g AL s zhe A2 )

Aolsl= Al A 2 sttt

71 BF Ao AEES 747 7] Al e 3 W] AIRTe R FYEHE A3 G S Y] A2 HsE AEs
Zkal, A7) g Ao] A5 ES EAF R Y] Al FINEE AZEE Y E

A7 Al As AFEE AL WA A3 ERAAEHES x3atar, 7] Al ERALE Q] AE ©@hx= A7) A
2 B AN AEE AFea, b dxE 7] AL B A ASE AL, A7) A2 ERAEHY A
E oxE 7] Al EARAEY =9 w@xe] A, =9l @xke AV A2 AR Ao 2sE
Aewar, A7) A3 EWA2EH AoE dateE A A2 B Aol AFE AR, A2 dxE A A2
ERA2HE] Ax rte] A4, =9l ©AE AV Al AgS AL, 4V Al Ase AR d4ad
o xﬂz 2 37 A3 EiﬂXm*Eifwl A7) A dARES T FYEIL, Y] A2 AEeE AV Al ERA
Heol 7] =d]l dxE 3 E=HHr.

A7 A2 s AFEE A4 WA A7 ERAXEHET Al B A2 ARAEHES £k, A7) A4 ERAAEH
o] AlO|E ©xtE A7) A3 AH Ao ATE AFwa, =F9 g9xE Al == 9 A7) Al EAX~EHY A
7] =] ©xe] AAEI, 7] AL ARAEE] AL AF2 7] A3 AE Ao AEE AFTEIL, A2 HFS
7] A4 EWA2E 9 %71 EYQl X AAEI, 7] A5 EWAX2EHL] AlolE Wak= A7 A3 ERA A
Heol 7] &2 g B A2 wEo AAHIT, & dAE U] A2 AGS AT, =gl g2 A7) A4
EWA2EHO 4wzl AAF AL, 7] A6 EWALEQ AO]E WA= Y] A2 mEo AAE
2= 7] A3 AB Ao AEE Zﬂlmﬂ, A7 A2 ANAIEY Al AF52 37]

o|E wxle] AAHIL, A2 AFS A7) A6 ERALF O &2 TR AZEIL, 7] AT EWALE Q] Ao
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o AFH).

J

271 A3 Az Agd= A8 WA A0 ERALEHE F A3 AWAHE Eedstar, 7] A8 EWALEH O A
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& 102 &= 8o =AlE A2 AH|[ oA 9] F2aE AHshy] $% Blo]i ot}

w2 YA A FAF
B ouvel of W S4Ee WYHE mus W S FEEe] gt A dEL FEaw
o 2 A2 ofstolA s AW E= ArldEd dAE= Aol oyt AE gE v FH
o]
AN

o, AHE EWMES Fxste] X d@el viAA A o woh AAsA AE e,
£ 1& 2 uyel Al A4 do] wE o £4 FR ) BEEe,

= 1S ey, 2 Ewe] Al AA ol wE g 2AEA(100) = 4 HE(110), Bl AEEE
(120), FAF 755-(130), Hloly F-&5-(140), B T Alo] F&5(150) 5 E3H3}.

FA HE(110)e fEYA Hgz ajdd B9 AE(PX11-PXim) S E&3th. 3425 (PX11~PXnm)& 3 whak

o7 Ay B9 FAF H9E5(S1-Sn) E FAFFJIE(S1-Sn) I} natetE H4=9] dlolg ZelE(D1~-Dm)ol A4

b, B9, shAE(PX11~PXom) 2 FAF 2FRIE(S1-Sn) 3 et Al s J49] g AojgklE(El~En)ol 4

AHrt.

FAF BRIE(S1-Sn)& FAF F5F(130) e A= FAF AsES FAgth. doly 215 (D1-Dm)2 dlolH
FE(140) 0] AR o] HolE AUES AT, wE Ao} gelE(El~En)& @F Ao FER(150)0] 92

=70
wo] wg Ao NFES Fagth, n 9 n 08T} 2 FSolr},
3

Eloli HEZ(120)= 2F-(dE , A2 HE) 25

B} NFERG.B) L Aol A5 AT
Aol AEEE 59 571 o), #4 5o A5syne), 2 W9 Fe AEOCK £2 TR+ A0
Efolw AEEL (12005 HolE TER(140)9ke] AE Aol Alko] EE o AFER,GB)S ol X
& WABY. By AESI(1200% HolE ¥ylo] WA 44 AFSR GBS HolE TEHE(140)Z A
Fa)

Elo]®] AEZ (1200 AR EHE ATH Aol ANFZE SHdte] A1 AJAZ(CONTL), A2 Aoz
(CONT2), % A3 AJAE(CONI3)E ATt Al AL E(CONTD) = FAF F55(130) 9] &2 Elo|W & Ao
3l7] 9%k Alojalzolty, A2 AOJAIE(CONT2) & dlolE] F54-(140)2] 2 elo]W S Alofslr] g Aojala
olt}. A3 AJNZ(CONT3) = G Alo] F+&5(150)2] 2 Elo]W & Alo3tr] fd Aalsoltt. goly
EZ2](1200F Al AJAZ(CONTDE FAF FE5R(130)e] AF3staL, A2 AJAE(CONI2)E dlolg FE3
(140)°ll Al&-8kaL, A3 A A Z(CONT3) S 4 Alo] FHH-(150) ] &35

FAF TEE-(130)= AL Alo] AS(CONTD ol SE38te] H4o] FAF A ES AT, FAF Ae5e T4} &
AE(SINSn) S F8l SAEPK1-PXam) ol & @9l= 28] kAo QvbET. 1 A A (PX11~PXom) <
& TR Z aE|a FERA R HdEd 5 Qr).

ol F55-(140) & A2 Aol AZ(CONT2) ol SH3t] d4 ATER',G' B &5 dHoly ALES A
At dolE AYEL tgste doly g5 0D1-Dn)S 53 3AE(PX11~PXnm)oll AlFH ).

g Aol FEH(150)F Alelstr] 1% A3 Ao] AZ(CONT3) = o] AH Ao

43 1555 3. AB A
o] AZ 5L JHA AZ(FLM), All F8 A5 (CLKD), 3 A2 29 AS(CK2)E £

Al
Ry
Fg 4 ol

nO{'

g Alo] FEH(150)o= A1 HSHVGL) B A1 AH(VEL) R} 2 s zte A2 [AH(VGH) o] Al-gH .
g Alo] FER-(150) = A3 Aol AZ(CONT3)ell FH3te] g Ao AEES AT, FAAS=, &F A
o] FEH(150)= /MAl AZ(FLM), A1 8 AZ(CLKD), A2 &9 AZ(CLK2), A1 AH(GL), 2 A2 At
(VGH)& o] &3te] g Ao 2sES AAs. olds 542 o3t JAls| Awd Aoy, W Ao AEE
2 3 Alo] HRIE(E1IEn) S F3l A5 (PX11~-PXom)dll | & Ft}.

SAE(PX11~PXnm)> A1 @3 ASHELVDD) 2 A2 #3F HF(ELVSS) S A=t} 345 (PX11~PXnm) < Z+2t
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g3t FAF BAE(S1-Sn) S Faf ATee FA ﬂi%ﬂl SEete] O3k dlolEl #@lE(D1-Dn)S F3l
tolE AYES AeTw=rh. 3AS(PX11-PXmm) S 247 th$sts 23 Ao

b A SHELVSS) & o] &-3fo] Al

IE(EI-En) S Fol B Aol
=
3 AW olth. #Azel #Ha

= (¢}

NS ES AFderr. 24zke] 84 (PX11~PXnm) & Al HE“ A SHELVDD) 2 A2
T fssts == wEEc. o#d FFe o
(PX11~PXnm) 9] #gA| 72 g Ao AEEd o) Aojd = U},
B odbgeo] wk o] FHI(150)E JHA] AE(FLM), A1 23 AE(CLK1), A2 28 A5 (CLK2), A1 A
(VGL), ¥ A2 AF(VGH)¥He o] &3fo] w3 Ao AEES AT 4= ). &, 43 Ao FFH(150)= =
7185 7] 93t HMxel Aol ANzEe] 27HA gevh. uelbA, W Ao FER(150)e] FAol A @ 4
AT}

T 28 & 19 EAE JoJe gt i TUF FRE o),

19 Zta FAIA FREER, = 20 sy i 5
GRS

AlE 3425 (PX11~-PXnm) & 593 T4S
Aleteitt. weba | ol dhite] shae] F)

T 22 FxeW, F2PijE 7] 3 o] =(organic light emitting diode)(OLED), T%& EWNX2FE
(TD), AAANE(Cst), 2=HH EMA2E(T2) 2 &G Alo] ERA2E(TIE EFet}. 75 EW|A2E(TD ]

s BAE Al EF AELVDID) S Algwa, =9l gxbE wg Alo] ERALE(TI) Y & Tl d4dH
o 5 EAXAE(TDY ACE date 293 EMA2EH(T2)Y =9l dxbd] dAddd. 293 Edxx
E(T2)9] AlCE vz tlgahs FAF ghd(Sdl AdHa, 22 dxls ggas doly Zel(Dj)el 2%
=

293 ERIALEH(T2)= FAF 2SS Sl Al FA
WA E (T2)= vlol® 1(Dj)S S Al w2 voly A
ot

ARAB(Cs0 AL AFE T EAAZETD) 2
AIE @] AR, ANAE (Cst)E T EdA
3 2904 EQAAE(I27E B oxd felE ols 42130,

g Alo] ERA2E(T3)9] AlolE ©@xE dlgdhe #g Alo] 1(ED e A4, =49 g4+ 7] &%
Tho] R =(0LED) 9] ol == M=o Addrt., B3 Aol EMA=EH(T3)E 23 Ao rj/]'o](Ei)'O‘ o AlTH o
F Aol Ase FHete] § ¥ B 2% wF Alo] ERALE(TI)E 75 EWRAZH(TDO 52+ AF
(Togp) & F71 3 tho] L =(0LED) ol Al F8l= IS 3oy,

T X
a
T X
a

A%l %0}04 H et ®J d 29 E
& TE EWAZE(T3) 9 AE @Al AlE 3

] 2 HolL=(0LED) = A= A== A2 wd A ELVSS)S 17F vk, f7] 2 tho] S =(0LED)
WgAo] EIALH(T)E &3l 75 EIASEHTDZF gashs A7 Taw) ZFell weh A71E Seste] 2

%38 % 1o BAE 0 Alo] TEH FAL noFi BEwo.
¥ 32 S, WY Ao} FER(50E AR FEH0R AdHo] Y Ao] WBES #AHoR Feshe
B3e) 2 77t o 5

1| 0] X & (STAGE1~STAGEn) S 383t} 28] o] X & (STAGE1~STAGEn) 2> 22 Wl-&-8t= 33 Al &
(E1~En)ell A= w3 Ao AEES wa¥ oz Featt, & Ao ATELS 2A 3k B A=

Aeo] SHEY.

mlo

2B o] X 5 (STAGE1~STAGEn )& ZHzh A1 AH(VGL) B A1 AH(VGL) B} %8 ¢S zh= A2 A H(VGH)
Fuk=r)h, wek, AH o)A 5 S(STAGEI~STAGEn) S 7zt A1 28 215 (CLK1) 2 A2 2 A5 (CLK2)S A|Fwk

ol3f, W@ Alo] HRIE(El-En)& &3 EHEw TF Aol ASES Al WA An TF Ao AsE=E Aot
=

2 H o] X 5 (STAGE1~STAGEn) % A1 2H| o] X (STAGEL)+= 7HA] AZ(FLM)S Aol 3T, FAF o= Al
ZH O] X (STAGED) &= A1 A(VGL) 2 A2 HSHVGH) S Alawrar, 7RA] AE(FLM), Al 28 A3 (CLK1), ¥
A2 ¢ AT (CLK2)ol SHste] A1 &G Ao ANsgE AT, Al W3F Ao AseE Al W3F Ao &9l
(ED)< F3 u-gshe & e mEd stasd AlFH.
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A1 2~H o] A (STAGEL) & #l9]g -8 0] 2] & (STAGE2~STAGEn) & 7H7} A& %i—@.gi
HAoh, FAFoz, F Ao ~Ho) ]% o] HYr ~E|o]A o] ZEto] AAE T
B Ao} AEE AFLEC. FA @ AFolAE oldw AHARRYH AT
TEH

15 50, A2 ZHOIX(STAGE2)= ol & 2Eo]X]3] A1 ZHO|X|(STAGED) ZFE] &&= A1 &3 Ao
A=y ﬂ]*mb . A2 2EO] A (STAGE2) = A1 23 Ao} Aze] Sgtate] FHHT) ?xﬂ@gi A2 2<H o
2] (STAGE2):= A1 ASHVGL) 2 A2 ASH(VGH) S A, A1 2% o] /\i, Xill 2o AB(CKD), D A2
2 AS(CLK2) SH38ke] A2 2 xﬂOi NEE AT A2 BF Alo] AzE A2 3 Alo] BR(ED)S
Fa Weste @ alel wdd sasel AFdn. 7g *EilOleg(STAGE&STAGEn) A EAGA FH T
, ©13F, 71E} 22E| o] X & (STAGE3~ STAGEn)«] =2 Ao gk

o= F
=]

=]
h
e

_EL

f

1-[1

4= % 36 wAE 2Eo]Ae] A Fzmoln).

N

% 4ol Al 20X (STAGED) 2 A2 ~Eo] X (STAGE2)¢] 3| Zwrh wAE oo, AAAoR 2Ho
(STAGE3-STAGEn)& 5% A& 23l BAapl E2ach, wepd, olah Al 280l (STAGD S 4
o] Z4AE dwEa, A2 2H oA (STAGE2) % 7]E} *El ©) X5 (STAGE3~STAGEn) ©] 743} &2t zhefs] A
Aol

|

) OHT
it %

T 4Z Fzxshd, 2EH o)A & (STAGEI~STAGEN) & ZHzh A1 A& g ¥-(151), A2 A& AgF(152), 2 A3 Al
o AgF(153)E EFe}.

2| 0] 2| & (STAGE1~STAGEn) Z+7Fe]l A1 A& g3 (151)0] ATHE Ao] AEE A1 HB Ao AE = A2
MH Aol Ae=m Agojd o vt

TAHog, Zhzke] 2o A (STAGEL~STAGEN) 9] A1 A& AR (151)% o] © 2o 2RE Zgu= 13
Aol NE2 Al MH Aol AERAM AFRE F k. Al 2Ho] 1(STAGE1M AL s A (15D = Al
AB Aol ANzzA A AE(FLDE A3ee F AUt

=
=
Al
R

w5k, Z4 WA 2| 0] A5 (STAGEL, STAGES, . .. ,STAGEn-1) ZH7te] Al A% AF(151)E A2 B Ao A5
=A 11 ‘3@# NE(CLKDE ATEE 5 Uk, B9 WA 2H o] X 5 (STAGE2, STAGE4, . . ., STAGEn) 77he] A1
AT AR (151 A2 AR Ao] NE A A2 F A5 ((LK2)E ATNe 5 o).

wEb AL 2E AR50 AL AL S AFwa, AL AB Ao] A5, 9 A2 qH Ao} Az S5
sko] Al AB(CSD) B A2 AF(CS2)E AAT F Ak AL AF(CSD) 2 A2 AF(CS2)3= A2 AE A F
(152)°l A&t

A1 ZEo] A (STAGED) S o2 Eo] AWshH, A1 ~H oA (STAGEL) Y] A1 A& A gF-(151)= A1 AL (VGL) S
AFukar . A AZ(FLM) 2 Al 8 A5 (CLKD O $93le] Al A15(CS1) % A 2 AlZ(CS2)E A3},
Al AE AEF-(151) = A1 AZ(CS1) 2 A2 AZ(CS2)E A2 AF AgF-(152)9 A3k},

A1 Als AR50+ A1 WA A3 ERAASHEMIM) S 3. AL A A3 EJRAAEEMI-M3) 2
PMOS EAA2EZ A" 4 Q).

Al ERAZHMD S 22 @2 A ASFLDE Agda, Ao
AL, =l @x= A2 ERAASEH M) Q] Al E Aol dAE

(m
Ay}
_>|i
o
24
=
Ut

ot

AZ(CLKD) &

A2 ERA2=E(M2)Y AloJE &A= Al ERA (MDY =dQd o] A2, &2 dXE A3 EWMX
BHM3)9 A~ w@xbo] Ay, =g ©@xE Al 28 A3 (CLKD)E Alawr=t).

A3 EAWA=E(M3) 9] AE ©ab= Al 28 AL (CKDE A8, A2 EAA2E02)9] =l gt 4
Adt}, A3 EANXAE MY 22 @R A2 EAXAE (M) Ax Gl dAH T, =gol dx= A1 A
F(VGL) & AlF =1},

Al AZ(CSH2 A2 AZ% A2 2 A3 ERAAN=EHEWM2 M) A2 dA5S T3l 99t A2 215(CS2)
= Al ERA2E MDY =499 dAE Fa FEHe.

228 0] 2 5 (STAGE1~STAGER) Z}7he] A2 A1% A2 (152)0] A= & Ao AZE A3 AH Ao Aoz Hod
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[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]
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TAH R E5 WA 2EH oA S (STAGEL, STAGES, ..., STAGEn-1) Z+7te] A2 A& A (152)%= #13 AH Ao
AERM A2 FE AB(CK2)E Aets & A, A9 WA 28 0] x5 (STAGE2, STAGES, . . . STAGER) 7+7+e]
A2 Az APF-(152)F A3 AH Ao} Az zA Al 28 A (CLKDE ATTS 5 et

A2 Ae AgF-(152)= A2 ASHOGH) S AT, 2%]2 AHE Aol A5, Al AE(CS1), B A2 A5.(CS3)el

SH3te] A3 A5 (CS3) 2 A4 2 (CSH)E BT 4 vk, A3 415(CS3) 2 A4 215.(CS4) = A2 AE A
F(152)° A|-&€}.

1 ZE|o] X (STAGED & o= Eo] Amatd, Al ZE|o]A(STAGED) 9] A2 A& AH2HF(152)= A2 A (VGH) &
THka A2 29 AS(CLK2) S Al 25 AP (151) 256 Ao A1 25(CS1) 2 A2 A5(CS2)0l <
gate] A3 AZ(CS3) = A4 AZ(CSI)E AATT. A2 AE AER(152)E A3 AZ(CS3) 2L A4 AZ(CS
4)E A3 AT A F-(153)) AF 3},

A2 NEA5(152)= A4 WA A7 ENAAAEHEMM) I A1 2D 22 ARAES(C1,02)S £33k, A4 )
A A7 ERAZEE(MANT)ES PMOS ERAAEHE FAE S o).

A4 ERALE (M) 2] AlolE dab= A2 28 A(CLK2)E Aletar, =9 ks Al =201 3 A2 E
HA=HM2) 9] AlOlE whatell AW, A2 @b Al ERAE(MG) ] =8l dAte] AdHn

AL AHAE(CD ] A1 AT A2 2 A (CLK2) S AT, A2 A3 A4 ERA2E(4) 9] =91 o
A 2 Al == AZH.

A5 EWMAH(M5)Q] AlolE @A A3 EMAIHM3) Y] A2 ©AF 2 A2 ==(N2)d A4, &
= A2 AYOGH) S Alawta, =9l das A4 EWAEH (M) Q] 22 haje] AAF

[>

o

2

A6 EWRX2EH(M6)2] AOE GAE A2 ==(N2)o] AZAF I, Ax Wxls A7 EWRAAHOW7) L = ©xb
o A, =¢<l wAtE A2 FY AF(CLK2)E A|autE=r},

A2 ANAIEH(C2) 2] Al A5 A6 EAXEEHME)S] Alo]E dxfe] AZAH I, A2 A5 A6 ERA=H M
6)2] 22 wabo] AR

A7 EWARA 2B (M7)Q] AOE @A A2 29 2Z(CLK2)E A, A2 @xE A3 ==(N3)o AA%ar
=9 @xl= A6 EWMAAE(M6) 2] A2 Thrbol]l AAFC

A3 AF(CS3)2 A3 ==(N3)ol| AFATt. A4 AE(CS4)E Al ==(N1D)ol| AsH}.

AL 2= oA (STAGED) 9] A3 A% A g]7-(153)= Al AH(VEL) B A2 AF(VGH) & AFar, A2 Ao A2 F-
(152) = FE] AlTwS A3 A5 (CS3) D A4 AZ(CS)oll SH3ste] AL 2&F Aol NFE *Mfzwk Al G
Aol Aas= Al g AoERJA(ED S F3l 4B AFHG. Al &3F Ao AEE A2 2 o] (STAGE2) 2]
Al AT A F-(151) ) Al-FH).

A3 AE AF(153)E A8 WA A0 EWAA~EHESWEMI0) L A3 AWAIE(C3)E £3Hsch. A8 WA A110
E X AEHE(MMNI0)E PHOSEAAAEER FAE 5 9T},

A8 EMAAEI(R) Q] AOE wab= Al ==l A, 22 vk A2 A(VG) S Algda, =9
Ak A3 ==0N3)el dAHT

A3 AHAE(C3) Y Al A2 A2 AGOVEH) & Az, A2 A

il

S A3 ==(N3)o| AZH T},

A9 ERA2EOO) O] ACIE A= A3 ==(0N3)o] AAH L, &2 wabs A2 AV S AFwa, =<l
A= AL g AlejERI(ED o AA A

A0 EBAZH M0 A= wabE AL mENDe] AAHD, s B AL 9 Aol (EDe] A
3, =89 wxbE Al HAHVEL) S Ak

A9 EMAAE(MY =9 w2t D A0 EMAAE(MI0)Y A2 whatE A2 2~H o] X (STAGE2) 9] A1 A5
2]5-(151)9] A1 EWX2H (M) ] Ak wxpol| AA=T]),

WA AS(FLD), Al 28 AE(CLKD), 2 A2 28 ANE(CLK2)ol 98 ERANEHEWIMM0)9] FAHHA 52
& olsh, & 5ollA GAlE] At
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[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]
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% 5E % 4o BAE AL 2ol $A A9s] 9% o]y ofth,

T 55 Az, A1 FY AZ(CLKD) % A2 29 A3 (CLK2)E 53 Fu5-E 2=t = A1 29 A5
(CLKD® A2 29 A5 (CLK2)E= A3 A1 T7](T1)% zZhe=tt A2 F9 AS(CLK2)E Al 28 2135 (CLK1)
o] Al F7I(THQ W57 W A1 28 AE(CLKD)7F AZER Azolth, Al 8 (CLK)o2HE A2 Zg

(CLK2)o] A ZEH 7+ Al F(1D)eE Aod 4 ).

MAl ANZ(FL) = Al 2EH o)A (STAGED) ol 7 AZE ™, 7MA] AE(FLM)Q steo] ™ F7He A2 F7HUH) o=
A2 28 A5 (CLK2)9] F719] F o) F3te= dAd

Aolh 2= Qlt}d, A2 FUNE A1 F8 ANE(CLK1D) 2
F At F, A2 FHUADS 1 FHAD O] 48] AlZES Zhe e R AAE 4 Q).
WA AL (FLD= A1 E8 AS(CLKD)7E sto] ellol A =4 ez Hojd wf =9 oA sto] gz

o1 4 Adeh. A AEE Wt o), AN ABEUDE 23 ARA shol ARz BolH F A2 T
A o] HEE FHSTh. &, JIA AEFM = Al 28 AZ(CLKD)7F sho] dEldA 25 ¥z Hol=
W SASE L, BYHE FE A2 T FF FAHG

olet, 7 A9l ol AME AL AME Ao, ol AMuTt e =S AMe A2 AAE PolEry,
&, AL AL A2 AME 7bd & gda, Az AN AL A8 b S

AR
A1 A AA A AE(FLM) 2 A1 £33 AS(CLKD & A2 #¥s zha, A2 28 A5 (Ck2)+= Al g4

Az dEE zke Al 29 AS(CLKDE Al ERAZE UMD AllE 2 A3 ERA2EH M) Q] AlelE AlF
Hoh ok, Al ERASE L) R A ERASE M) ' 2E

Al A (FL) &= A2 EWRAAEHOM2)9] AlolE 2 A1 =

B 29 A1 EFAAAEMDE E&) A2 #HEs 2t
= Ha, Al ==(NDY A2 A2 dEs 2=
=

= A
Z(NDoll Alzdct, webd, A2 ERAAEHM)E | 2
H 2E A2 EHAAHOM2)E B3 A2 dRE e Al 28 ASCKDY © 29 A3 ERAHWMI)E F3
A1 ASHVGL) o] A2 == (N2)oll AlZdAch, webd, A2 w=e A A2 PHs zh=t},

A1 AHE zh= A2 £ A (CLK2)E A4 EWXAEH M) Z A7 EWAX2H W) AsEct. wabAd, A4
2 A7 ERAAHEM NS B o T H

Al ==(N1D Q) Asto]l A2 #AS NAEE, A8 EAX2HOM)E 8 2%, 8 23

8 A2 ALOGH) o]l A3 w==(N3)oll AlFdch, weha], A3 ==(N3)e] A A1 #Hde 7t
AR (C)ell= A2 AF(VGH) o] S-S, A3 AANAE )= Al i8S zte A
=(N3)9] AYgLe Al AE A EE A9 EWA2E(M)E B S ZH)

A 2~E (M8) &
. A3 A
Hrh, A3 =

Al ==(ND 9 Aeke A2 #@as ez, 10 EAXA2HOM0)E 8 L9, 8 2% 410 EWRA2E
M10)ell o)) A1 AHVGL) o] A1 &F Aol (El)ell AsEch., wabd Al 233 Ao AsE A2 gas zt
=
A2 AZH(2)ol A MAT 4l
S ZeErh Al 9z
.

Al =E(N1)S Agte A2 gz §AHERZ A2 ENAAAHOM)E 8 29, 8 29 A2 EWAANXE M) E
Z3 Al A8 = Al 2 AS(CLKD) 7 A2 ==(N2) o AlF-Act. wabA, A2 ==(N2)9) Ate A1 7
W

S(FLD= A2 s 2o, Al 28 A& (CKD) 2 A2 28 A3 (Ck2)= Zﬂ R
= Al 9 AS(CLKDC & Al EMAAHOMD) 2 A3 ERAAHM3)+= | 2

s

Al =E(ND S Age A2 d¥e 72z A8 EMXAAHME) 2 410 EAXAHMIE ¥ &9t °| 2
xﬂ8 EWXAHMR)E Eal A2 A (VGH) o] A3 ==(N3)o AlFEHEE A3 ==(N3)o A& =

A3 == (N3)Q] Agte] A1 PBE 2, Al ==(N1)e Aol A2 aﬂﬂ“—o‘ A BER ) A9 E;MAAEHO9)E
H exxa, A0 EAXAEHMO)E © 28, webd, Al &3 Ao AEe A2 dEs A3

A3 A (t3) oA A2 S8 AZ(CLK2)E Al FoA A2 #@l=z Holdt & A2 oA Al #HE=E ohA] #H
ojgtth, wEhA, Al ==(ND9 A= A1 ANAIE(C Y HAZH (coupling)ol o8] A2 &2 215 (CLK2)<
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[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]
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A9 WzleEurE L E ~E@:;M(Boot Strap)@ut. =, A2 AIZHt2)oA A2 @AY AYS zke= Al ==ND)E
A1 AMAIE(C1)e] AZH (coupling)ell o&f #|2 &8 415 (CLK2)<] zﬂz i oA A2 FERe Ge A
SF Y-S zke= A3 Pl Aghs zhEth, dwbAel PMOS EWRALEES B} o] WS AgEEs Arphns S
5 £ P58 #EY. A2 29 A (CLK2)Y A2 @ -7k A ﬂl EENDC] #Heke A2 #@ax ¢
2 A3 He JIAERE, A8 L A10 EWAAE M M) T 5L FA4E 5 k. Al HF Ao AFE

A4 AN7Ht4) A MA AE(FLM) 2 A2 28 AE(CLK2)E A1 @S z2t3, A1 28 A3 (CLKDE A2 92
'% xf‘:]'-

A2 #HAE k= Al 29 AS(CLKD 98 A1 ERAAHAUDE ¥ 251, A1 #8e 2= J4A A
(FLD)E Al ==(NDoll AlFdrt. A1 ==(NDY Age Al @S zt=oh, A1 ==(ND Y kel A1 @2
S JHHERE, A2 EFAAEHM2) 2 A0 EAXAHMI)E B L

2
[N}
ey
=

= Ze Al 29 AS (KDl o A3 ERASHM)= ' 25ar, Al VL) A2 :==(N2)
of AlFEtt. WA, A2 ==(N2)9 [k A2 #@Es zhet)

s zh= A2 Z8 AZ(CLK2)o o) A7 EARAAEHW)E © oxHT, Al ==(ND AL A1
TR BER, A EAAAEM)E B oA, A3 ==(N3)9 AYgS A3 ASPAIE(C3)l 93] A1
le&v}. A3 =E=(N3)9] M-S A1 FAS §X3EZ, A9 EWRAAEHN)E @ o=t wElA, A
Aol ANz A2 @ FA 3},

o

w go p®
o %o o

(t5)ell A MA] AE(FLM) % Al £8 AZ(CLKD)E Al #@Ee zta, A2 3 A5 (CLK2)= A2 @

Al s ztE= A1 F8 AZ(CLKD o o9& Al EWMAAE ML) D A3 EAXAEHM)E B oxdT}, A1
=N Ate A1 RS Az A2 EWA2E(M2), A8 EWAAE (M), E A10 EWA2E(M0)

A2 A = A2 28 A (CLK2)o] 23] A4 EWBAAE (ML) 2L A7 EWRXAEWM7)7F o "ok, w3
A2 ==M2)e AL A2 PiS AxER | A5 EAXAHO5) 2 A6 EWAXAE (M) B LJD}.

W gol, Az wE(02)e] AT A2 ARG ASLA o8] A2 2 A5
F HFE ~E#W(Boot Strap)®B . F, A2 8 AT (CLK2)9] A2 d¥ 7oA A2 =
A2 P e A3 due zhe

B 2d A6 2 A7 EANAEEWME NS T3 A2 g 2t 2 A5 (CLK2)7F A3 ==(N3)]l Al
Hrb w2, A5 AR5 A3 == (N3] ke A2 wEE etk A3 =E(IN3)e] Aghe] A2 i
AR, A9 ERASE M= | 2F

(e
N
[N}
Ll

oL
o
(e]
=

1_4

A9 ERX2EHWMI)7F | 253, A0 EWRAZHWMIO) 7 @ LZHEZ ) Al &G Ao A= Al HAS 7z
=t

A6 AZH(6) oA A AS(FL) 2 A1 29 AS(CLKD = A2 #Es 2k, A2 £9 AE(CLk2)= Al 94
S Zteth oA AR Al AIRK(t6) 9] A FEehd, A6 AIRH(t6)oA Al EF Ao AzE A2 dESs
e

pAS=
A1 G Aol Az7E Al dEE Zbe b2 A3 M) eR geld vk A3 RHHI) Al EH
D] 38 A7HS 2t e R A" 5

Al G Alo] Az A2 ZEO]A(STGAE2) oF A1 233 Ao SQA(EDE S8 stigdl] Agdn. A2 2H o]
A (STGAE2) = Al g Ao} A&, 211 22 A5 (CLKD), 2 A2 28 AS(CLK2)ol SH3te] A2 g Alo] 2
=5 AP

A2 TG Ao AzE Al EF Ao ANIET Al FRHUDWE AIZEEFS &
(STAGE1~STAGEn) ol Al &&= w3F Ao 23T EL #8202 A1 FHHDE AZE =

o= Ak zEo|XA FHEE Y Ao AaE ojdy 2Ho|X A FYE = WG Ao AEE Al F
ZHHD) WHE A ZEFE Aot}

O
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[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]
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AypH oz B odrol A1 AA] oo wE F7dg FAIGA S HF Ao FEH(150)E A1 AL (VGL) 2 Al
2 AG(VGH) S Algwra, 7iA] AS(FLM), A1 28 AS(CLK1), 2 A2 28 AZ(CLK2)o $Hate] 23 Ao
NEZE 3 3t & 4 Qo

= AT dn. wEkA, 2 Ale] e E-(150) 9] Aol Rk
n

wrge] A2 AA ool mE f7] dF FAGA L B Alo] e L olA9] GAl =

T 6ol= Al ZE|o] X (STAGEL) H A2 ~H|O] X (STAGE2) 9] 3|2 %7F ZEAIEAOH, & 7o+ An-12H oA

(STAGEn-1) ¥ Aln ZH| o] A (STAGEn) 7} EAIE Y. 22y, AdHo=m HFo 2 o] & (STAGEL~STAGEn) <

FUE THL AW SA BAWG. = 6 R % 7o) BAE 2L F W TEIE T A
Al = o] BAE HolAER FASH] FATG., mekAl, ol % 4o mAY ZEolAEH e T
Aure] Ay o))

69 & 78 AxstH, 2H o)X E(STAGEL~STAGEn) ZHzhe] <kw

O

F FEH(154)= Al W3 Ao} F(BI_CTL)

=

2 A2 B Aol NS (BICILB)E Al d=th. Z447he] e 83-(154) = Al W& Ao (BICIL) 2 Al
2 0% Aol AS(BICILB) A &ate]l All 948 2% 2 A2 48 435 F o= ahhE A1 AE Alo] sz
A E4d

TAHCE A sEojA o] P TEH(154)%E ol AHo] 1 2RE FHHE 3 Ao A5E Al 9
g dze A ug o iEﬂ oJARNE FHEE I Aol AeE A2 9 sz Aeeer. EF, A
1 E AELiL, An zHo]A9 ¥

2~ H O] X (STAGEL) 9] & T-55-(154) % Al 48 Als2A Al A& (FLM)
W e (164) = A2 fdE AEEAM A ABFLDE Algits

& E°], Al ZHOIA(STACED A EH5H+= Al & Ao Ase ojd © 2Ho|A|7t glermg g o =
Hol A9l A2 ~H o] A (STAGE2) el A3 Th. A2 Z~HOA(STAGED oA FH &= A2 3F Ao A= ths &
ZHlo]x]Ql A3 ZH oA (STAGE3) ¢} o] & Z=H WOJ AL ZH ] A|(STAGED) ol AlFErh. Aln ZEHo]A
(STAGEm) el &85 = Aln 2 Ao Aes thsy © Z2Ho|A7t glerm= oA w ZHo]XQl An-1 ZH|o]X]
(STAGEn-D)ell A|FH k. Aln-1 Z=H o] X|(STAGEn-1) ol &85+ An-1 &3 AofilsE thg o ZHo|X|]l A

n Z=H| ¢ A (STAGEn) 9} o] A& 2~H o] Xl A|n-2 2= ] A (STAGEn-2)°ll #|3 %},

ek FEEE(154)2 42 A1l ERAAHOD) 2 A12 EWRAAHMIZ)E F¢H3ic),

A1l ERA2EHMID Y AClE w@xlb= Al Wk AlojA 3 (BI_CTL) S zﬂ%:— 22 w@z2lE Al Y AEE
AFLEr. A2 EWRAAEHO2)Y ACE dxE A2 e Aol (Bl CTLB)% AFLa, A2~ G A2
A ANZE Aegwsr. A1l 2 A12 EWA2EE(MILMIZ) ] EE] G52 Al AlE H (1519 Al
EWA=E (M) Q] &2 dxpol] AAHE.

A1 2~ o] A (STAGED) &) 7%-, A1l Z=EH©]A|(STAGED) ] ¥ F-54-(154)9] #A111 EMA~E (ML) Q] AlolE
TxE= Al WEE AOJAIS(BI_CTL) S Aadra, A~ @xlE JA] AS(FLDE A=, A12 EdX A
(M12)¢] AlolE dab= A2 W8 Aoj A& (BI_CILB) S Aleirar, A2 hxbs A2 v o] X (STAGE2) 238 &9
HE A2 FF Aol AZE ATwErh A1l 2 A2 EIAAHEWMILNIZ)Y = HAES Al ERA A~
B (ML) 9] Az whabel] A4}

An B0 A (STAGEn) 2] 73%-, An 2Elo] x| (STAGEn) 2] ¥+ F53-(154)9 A1l EUMXAE(MI1)Q AoE
Gxp= Al WEE AN Z(BICTL) S Al3al, a2 Wl Zﬂn—l 2 H| o] X (STAGEn-1) 258 &35+ An-1
W Ao} 255 AFvErh. Al12 ERXAEHMIZ) Y ACE w@xtE A2 W Aloj A E(BI_CTLB)E Al¥\ta,
2 G2 R AE(FLDE Algwsr. A1l 2 A12 E%H_X]ﬁ HEWMILMI2)9 =]l dAE2 A1 EWXA
2B (M) A2 dao] AZH,

71€} 22¥| o] A & (STAGE2~STAGEn-1) 7}7te] Fiak -5 4-(154) 9] #111 ERA2E (M) 9] AlolE wabe= Al W
& AoJ NS (BICIL)E Al3Wi, A2 @AE ofdd ZEHo|AZRE ZHE= B3 Ao ASE AFwE=r.
12 E%XV\H(MH)«] AOlE wxl= A2 ¥ AoJAlZ(BI_CILB) S Alawtal, A2 dWats th3d 2 o)A
2REY ¥4 E B4 Ao AEE Aeitsr. A1l 2 A12 EWRAAHEMILNIR)Y =g dxELS A1 E
WA 2B (M) 2] s whxbol] AAF.

rir
o

2
T

A1 W Al AE(BICIL)S A2 B3 AN (BICILB)E A2 B dis 2er). oF Sol Al WE A
A Z(BI_CIL)7F A1 A (Ee=, sto] #@¥)S 7 A9 A2 WE A2 (BI_CILB)+= Al d¥ET wE &
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[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]
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Me 2 A2 WM(EE 29 A2 A4 & vk

A1 e AAXNS(BI_CTL)ZF A2 WY -, e o] XS (STAGE1~STAGEn) 2+ 2+2] ek 53 (154)2 A1l
EAXAEHMIDE 8 293, A2 EAX2AHMI2)E 8 o=Z FHrh, wagbd A A (FLDE Al 2FH o)A
(STAGED) 9] F}a} F%¥(154)0 AlFHATt. w3, Al 20X (STAGED) A &= A2 wF Ao] AsE
A2 2Eo] X (STAGE2) o AFATt. =, A2 AA] oo wE 233 zo] 55 2H o] A& (STAGE1~STAGEn) &
T 4o TAE 2H A5 FUIMA T2t 2~H 0] X E(STAGEL~-STAGEn) ol Al &8 =& g Ao MsE2
A1 wg Ao} ASRE EAHoR sAhEed AT, wEbA, AdEolA SHE WEgor staEol FEE
AT},

A2 W3F AoJ AN Z(BI_CTLB) 7F A2 @8 749, 28| o] X S (STAGE1~STAGEn) Ztzhe] okbwkak -33-(154) 9 A1l
EWANAHMDE © 2ZH, A12 EWAAHMI)E © 29, wagbs JHA] AS(FLDE An ZHelA
(STAGEn) ] kb3 %3 (154)0 AlFHTt. w3, An 2 o] X (STAGEn) oA &8HE= An &F Ao] AsE
An-1 2~E o] X (STAGEn-1)ol] AlZ-Hr}. o]e]d E=2to] &3] ~H o] XS (STAGE1I~STAGEn) oA & == W33 A o]
ANSEL Aln g Ao ASHEH FAHoR sthEd AFTHT. WA, SAES FFAA A YFgoer F

9 & Qo
PRon TEE & At B ougel Az A4 oo wE fo1MY ®A A W Aol TEHE AL At
(VGL) % A2 A(VGH) S A&, Al AE(FLM), #A11 £ A1&(CLKD), 2 A2 &8 215 (CLK2)o o3t

of Wy Aol NEES AT F Atk WA, WY Ao] TER Aol ashd £ Atk

e B oune] A3 A4 e mE f7] 0 BAGAG 8F Aol FEY-e] selolAe] ga] fzEelth,

T 8ol W Aol FEE A1 AFH o X (STAGEL) 2 A2 AH o] x| (STAGE2) ] 3] 2%7} “AETt. 22},
Aoz g Ao FHRe H4=9 A o)X E(STAGEI~STAGEN) S FU3 A4S 2 53 523},
mEbA] ) o]3 Al 2~H| O] A (STAGED) 2] Fdo] A8 A=, 7]ef 28 o] X & (STAGE2~STAGEn) & /2 FHeF

8ol =AE 2EolA5E A2 A5 AgRe] P4 dE AL A & 6 D ® 7o) =AW 2HAS
B9, ek, ol 6 W = 7o) BAE AEolX S thE T 2

&= 8% Fxopwl, ZE|o] A5 (STAGEI~STAGEn) zH2te] &k F+&i-(154)%= ol de LEox2RY 5= 7
gl AZ(CHE AL 98 Az At vs o SEeA R 5= A Az (ChHE A2 9

Al E‘:‘bq. LR AL ZEOIA(STAGED) 9] Fei(15d)= A1 9™ As=zA 74A AZ(FLD
A Hlo] A (STAGEn) ¢ 83 7-55-(154)= A2 48 As=A /HA AS(FLDE A&ttt

3
«H r
l>

el A= (CA)= 2B o] A5 (STAGEL-STAGEn) ZH2ke] A2 A& Aelw(152) 2578 E5dn. e JAs(CthHE
25l7] 8 2H o] X & (STAGE1~STAGEn) Z4Z+e] A2 A& AR (152)% A4 WA A7 ERX2HE W4T,
1 5 A2 ARAEE(CL,C2), 3 A3 B A4 ERXSEH M3 M4 S EF3e. AL ASAE(CD, A13
AAZE(M3), R A4 EAAZFH MO dd 74& A A2 Az Aei(152)9 742 = 40 ="
A2 AE AR-(152)9] #A% ddHeR sdsirh. webA, ofsh, Al A o] A (STAGED ] A2 A4 2]+
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