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Line)e mwat goiubet WA s thoel 8ha(P: PixeDE Eehs TAHEADT, deold el o ol
2 FFSHE dolg FER(DS, AE B B ~AANES FHHE ACNE TEF(3)SH dol
R(12) % ACIE FERAY TE ol g Aol ol AES() 5 @,

T 18 #Fzs, ZA9EAD s oz el doly #l(DL(1)~DL(4N))o] FAF 1 <] o]y
2HQ1(DL(1)~DL(4N)) ¥} wztel= EPEEFo R vharo] Alo]E 2}I(GL(1)~GLOD)o] A= o] AUrt. = Aol A
©, Ade HeE g, FAMEAD FgE vlelE #el B ACIE #hle] At AN B W AR
gl o471, N M 1 1 Fol Apdsrelnt. 1glar, ANZR] dlolE] kel AAA ZF "oy els AE
g17] 988X R AMEE= ne 1 ool HlofE] el el 1/4 o]kl AAgrolth(1<n=(4N/4)).

ol g FAISE(1)ell=, 478 ol #FA(DL(1)~DL(AN)) T M2l AlelE 2FQI(GL(1)~GLAD) ] A& mx}at
gl sta(P)7F 242F Aok, Zb sl W 3tk F2E & 28 FEse] g AAsA A9

rr

g o] Al AAjdel] wE fFrIHAAEE ZAEA (1002 FAEAD) W shte] shael] Wig 5713

, 2b sk P)= 1] diolE Sl AAH I 179 AlelE #I(GL) & F3l she] 27

=

oleld 7} stais, & 20] HAE wlel o], §7]MFrho] Q= (OLED: Organic Light Emitting Diode)E Z3
3lar, % EWAXAE(DT: Driving Transistor), A1 EWRAE(T1), A2 EWAXXE(T2) B 2EFX] 77
A (Cst) 55 EFHeteh. olsh o], 7} staE 3709 EWAZEHOT, T1, 12)¢F 149 2E2A] AHAH
(Cst)E ¥35H7] w&ol, 7+ 3}A+= 3T(Transistor) 1C(Capacitor) T+%5 zZt=tha g},

Z 3 W F% EWAZEHODOD =, 754 2l(DVL: Driving Voltage Line)olA 353+ 75 dH(EVDD)
S Q7 w3, A2 EWRAAE(T2)E E3) A7FE AoE ==(N2)9] At(dele Heh)dl 9ls] Aojxe] &7
WP rio] R =(0LED) & T-EAI71& EWA 2F ot}

g3 5 EWANAHODE Ale=(ND), A2x=(N2), AS=E=NN3)E 7HX 3 gon, Alx=(NDEE Al
WA (TS AZAH D, A2=EN)EE A2 EAA2E (1) AAEH, Asw==(N3) 2= 5 AHED

A714, 4 o=, FF EWAZHONDY AlxEE 22 ==(Source Node, ‘A AL ojgtnx 3holx
A2xt= A ]# == (Gate Node, ‘AllE H=" olgtix FHolm, A3=E=(N3)w =@l ==(Drain Node,
‘=9 A= ojftax 3Hd & dvk. ERALE B WA, 3z U4 Tl me, 5 EAA2EHOD)
o AlwE, A2wE @ A3} upE S ).

T3, Al ERASEHTDE, AClE ZRIGL) NN sH5= SAAE(SCAN Al ofsf Aloj=w, 7=t (Vref:
Reference Voltage)S &g3dt= 7]t 2}l (RVL: Reference Voltage Line) T=+& 7|&74<)
== AZE(CP: Connection Pattern)¥} -5 EWRXZEI(DT) ] A1=E=(N1) Alolol] A4
WA 2E(T1)+=  “AlA EWA2F (Sensor Transistor)” Bz 3Hc},

g, A2 ERAAEH(T2)E AlolE RGN FFom FHEy 2AMAE(SCAN) o 93] Aloj=™ s
olE] #(DL)F} 5 EWAXZE DN Y A2:==(N2) Alolo] AZHTH. olg]dt A2 ERAXE(T2)E “29%
E WX 2~E (Switching Transistor)” }al&x 3o},

E#, 2l ANAECsHE TF EAAEHODY ALENDS A2=E02) Aele] AAwe], ol
AL & ZAd F FANA FE TS T 5 U

SelAl e whel ol Al EAXAE(TS A2 EAA2E(12)E, shte] U@ AolE hel(ZE Aol
E de)e Bal FEu shtel 2aas ola) AlojRth. olsh o], 7 St shbe] 2ANEE A8
7] W], ¥ el Al AAelolA 7 it “3TIC Jlwe] 1 2 PR o) AR HaPaE evn o
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olgfgh 3TIC 7|ukel 1 27 Fx9 ##AsY, Al EWAAH(TDHE 7|40z %L% EaHXIiEi(DT)QJ Aol E
LEWMN2)Z dlolE M AUtElFE AR e AdE EdXHola, A2 EWRA2H(T2)E 5%
Hol Q& & AUANE 7 2 b 3= AAE BAsFT] 93 /‘ﬂ”(Sensmg)-‘Jr AHy EUA2H
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O oBE BATE B
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2 e 96

= o] A (o A2 ] %—)9} =% ﬂm(oﬂ EZ} Eloly &
T en, o] Az, HolA AisiAl 2 2 FA01%) AY Al A AYsles
Aest vpe} o], 2 el Al NAMH 1AL G ZAZR(10)e] 2 ZF sk, 3TIC 73 shelA] 1
Ne] AlolE el (GL)E =38 dhbe] AMAZ(SCAN) RS FFke= “3TIC 719re] 1 20 FZ2(FE 20 T+
Z) 2 7=t 2 Al EUWXAEH 74015 =9 A2 EWAA A o7 A 5 =

2E9] AOE wE 77
2 A7tEE Aol ol el AlolE #RA(GL, FF AlCE #9l
7t FEo R QI7bH.

g, B oawe Al AAldel wE FrlAAEE FAEA10)9] Sa FEE, = 28 FEste] ddd e
Sha FER(STIC 7IWke] 1 270 F+3)7  olefell, 2z} 3parh Holg #Ql(L), ZlelE 2kRI(GL), +&d% 2kl
(DVL), 7158 % 2FRI(RVL) T9 o8 A% elat dd8 e A3 ddd A gl 94 27 = E3eo

o714, ofel AL 2, 7 skl dvleolH AskE FHAF] A dHoly @l AT E 8

(EVDD) & &a3h7] ¢

?_
SolA e /1FAs AARLIF FEAS AADLE dole AT B F4H e, 2zt )
S dold @l A%s BAT FE Y dole el Arnd A& FE gt

qrek, Z1EHet gl A 2 et 2l AerE diolE gl et s A, Z} sfAhE skt dlelH
2kl (DL) 2 3tue] AlolE #l(GL)¥ dZAHE AL &2 sy FEA 2el(DVL) ® stue] V=AY g
SI(RVL) I = v}z A%

:‘,\__
o A5 qﬁ}mﬂim

2 72U 3
X

ol A, 7t el AT Rl A TRE BF dstH ¥ R vk s, 7 st As gl
AAH = 727 sdsH s, 2 ) savig AE gkl ddds T2 29 ¢ A 5, 4AE
2Rl A o] wels e Sa(P)7h obd the] st | ¢ glom, s Ejl dF ] qfAA o]
ool Sha (v sk Qv wiEHow vEpd gt

dE 5o, 719 SARPI-PHRIY AE w9 7 edsl wEE 5 glen, 5, AT Eel 94
o] qtHAge] 4] stafe] st d)rith MEHow e £ glom, o] e, 2% gl dd 29
71 w9l 7] sha(arhe] st )7t E 5 9l

oF o] Az #el dd Fxo] 7 &9vt 479 shaUse] 3t
2} 71

B ehel el 17490 S sltk. S, wlelEl ekel Gk N o,
Aed vpeh ol WE Bl 97 e AR B9k e Sk B D)9l A%, JEAY B 4
FaE e 2e 4 A

o1¢9] 470¢] dlo]E] 2+¢1(DL(4n-3), DL(4n-2), DL(4n-1), DL(4n), 1=<n=<N) ZtZo 2R E uolg AYS &+
WS = QlE 3A(P1-P4), Z, 4719 deoly 2el(DL(4n-3), DL(4n-2), DL(4n-1), DL(4n))ol| 9AZ2F 3}x
(P1~P4)¥He 17 H’i, 4782 dlolg 2}21(DL(4n-3), DL(4n-2), DL(4n-1), DL(4n))oll 91ZH 3} (P1-P4)el th
A 10 71t ZERl(RVL) o] dlolE ER1E HasiAl TAIFE (1) FA4 = SUrt.

ol# &k 1712 71E At 2FI(RVL)S 471¢] dHleolg 2kl (DL(4n-3), DL(4n-2), DL(4n-1), DL(4n)) 3 271¢] dlo]
B 2}l(ell: DL(4n-2), DL(4n-1)) 3} 4" 7t shiole A A4 7Edg(ref) S 353k, WA 27)
o HlojEl el(al: DL(4n-3), DL(4n)) @ AAE 7+ sicle Add dAHNHS 3 7l%da(Vref)% TR
T A
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Mo
fr e

, AlE Bl A TR 7|E a9l 419 a9 A, FEAY B g dely el il 1/2
/44 = Aok, ZF, dolg A &l M7k AN o, FEAL 2 A 2N B Y § g
é d=, T A JNG7F 281 A5, 4719 del® 21(DL(4n-3), DL(4n-2), DL(4n-1), DL(4n))

DL
H A& PI-PHolE 2709 T 2RIMVL) o] A= =, 4709 dlel¥ 21(DL(4n-3), DL(4n-
2), DL(4n 1), DL(n)ell A2 32 (P1-Pd)ol vk 2719 5 AN & 94 325 va3 2.

=}

gul

2
O
r£?, fr“

2709l FEAsk gel(VL), 4709 dlolE #20(DL(4n-3), DL(4n-2), DL(4n-1), DL(4n))el |ZAH 34
(P1~P4) Z 270¢] ©lelEl #l(el: DL(4n-3), DL(4n)) 7} AZAHE shielE 2F dAF FEHALEDD)S TF
sta, 471¢) ©lol¥ 2}¢1(DL(4n-3), DL(4n-2), DL(4n-1), DL(4n))ell HAZAE A (P1-P4) & Y= 2702 dlo]
B (el DL(4n-2), DL(4n-1)¥ <JZE stirols d4d d49Ees &3 FeJL4EDDSE T58 F
ATk,

2 HAA 2 EWA, P1 gtiE 4n-3 HA dlolE #I(DL(4n-3))¥ AZ2E EE Aa(F, ska (Pixel
Colum))E u|etAY BE sth F E—“,Ed ACE &l d4dd 4 glaws ovd = Q). P2 3a
4n-2 WA dol¥ E‘r°l(DL(4n—2))ﬂr AAdE TE FAE JusAY BE i F A8E AE #Udd ?“iélﬂ
54 3avks 9ujd % gl P3 ﬂi_‘i n-1 HA dlo]g A (DL(4n-1)¥ AAd BE FhE 2V 5A
U BE st 5 AYE AlE g1y AdE 54 SAavE 9uE 5 Stk P4 3AE 4n WA dlojE g
A(MLUn)) T AdE BE 425 gusiAY BE a7 AgE AE ely ddH 54 shiavks onst
FE U

EE, B owA 2 ZwoA, 4n-3 HA dlolE 2kA(DL(4n-3))3} AAE 34, 4n-2 HA dlo]E 2}91(DL(4n-
2)3 AZ2d sk, 4n-1 HA wlol® 2ADL(4n-1))3 d2d 344 3 4n %ﬂﬁ g8 #1(DL(4n)) 2 Ad=
3tAE, o d 2, R(Red) 3t4, G(Green) 344, B(Blue) 34 % W(White) 342 4 9},

EE, B A @ SRS, EAXAEEDL, T1, T2)¢] N E4lel Aoz wAF o] MHEgor) ol A
Heo] HolE 93 AY ;37 A WA wg, EWAAHEDT, T1, T2) 257 P eldez HMAHAY
EWAAXEEDT, T1, T2) 5 43 = N g9z g2 d7E= P ggor 3" £5 . w3, f71230
0] @ =(OLED)+= <IWE|=(Inverted) BIY 2% WAE 4 & Aoy},

wek, YA 7lAE ERAEHEODT, T1, T2)2 &9t EWX2E (TFT: Thin Film Transistor)gtilk gk

ol A=, ol el A ztEfetAl At 7] sfA FER(3TIC 7]9ke] 1 290 F+3) 2 AlE 99l 94
el s Fxol wEte], = 3 A = 53 #zste g AAsA dieith ©, = 3 X =
2ol 1A o 7|E w9t a9 gl A5 A Fo|tt.

A3 mpel o), AE @0 dA Tz 7B 99t 4709 dlolg @hel(DL(4n-3), DL(4n-2), DL(4n-1),
DL(4n))ol] AR 4719 34 (P1-P4)S1 A9 4719 A (P1-P4)] tele], 71ZAL(Vref)S 253817 98 7]
T BI(RVL) ] 17H7F A=Az, %ﬁ%‘(EVDD)% Tzl 9k FeHY g1VL)e] 277 F44E 4

o]

F

o
N

T 32 B uHe Al AAdel mE {r1EANE BAFX(10)9] BAME(1De] 4FE gsiA JEld
WEolal, &= 4% = 3& AASH UEld #Huxoelr, = 55 = 20 =AIE o] 3lad Ud SIS ERE
= .

T 3 ux = 58 Fxstd, As gl dd Fxo VE 9vE a9 ﬂ]O]Eﬂ au< DL(4n-3), DL(4n-2),
Ao fate], 3TIC 7]uke] 1 27 Fxo] 7|8 itz

T 3 WA % 58 #Fxe™, 409 deolg #<¢1(DL(4n-3), DL(4n-2), DL(4n-1), DL(4n)) Z}7Z+& 4749 3x
(P1~P4) ZAZto 2 AZAAT. 3, 1709 AlolE 2el(Gl(m), 1<m<M) 47§9] 3}A4(P1~-P4)o] HAZAHT}.

T 20 E=AJE mpel o], 4719 dlolE] 2}e1(DL(4n-3), DL(4n-2), DL(4n-1), DL(4n)) 3} SZAHE= 4719 34
(P1~P4) Z}Z4&, FEAHSNEID)S 7} Wwol fr|dPtje]e s FEdls F5 EAX=EHONDS, 71E4Y
(Vref)& QI7F wol -5 EWMAZE (DD Y A== Agst= Al EW#A=E(DL)9F, dwlels @t (Vdat
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[0079]

[0080]
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[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]
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a)g A7F Wt e EJIALHON S A2i==M2)dl Hesh= A2 EAAXE(T2)9), -5 EJA2E (D)
Al==(ND b A25==(N2) Atolell AAH IAIH(Cst) T& LA x3H35

ole} o], 471 Hol¥ #<1(DL(4n-3), DL(4n-2), DL(4n-1), DL(4n))¥} A=+ 4719 8}4(P1-P4) 7
3719 EMA~EH (DT, T1, T2)9F 1709 MIAAE(Cst) S X3l 3TIC F2E FEOZ 714 '—fE— o} oma} A1
EWA2E(T) 2 A2 EWAA2E(T2)0] dhtbe] aialante] 335 E 725 2tu Jub. Aedt npe} o],
olg]al 7} 4o kA FRE “3TIC 7|Wre] 1 A7 F27 i o},

3, 4709 dolE 2}91(DL(4n-3), DL(4n-2), DL(4n-1), DL(4n))3} GAAH 4719 3}4(P1-P4) Z7&, EdUA
28 2 AAE A, iiﬂﬁi Mg Tol sdsteets, diolg Mk, Fe3Y 2 7EdY 5 A7 @)
Ak A #gl A4 FER(AE A7 A7 AR bE 4 Jr). kAR HA tlo]e 2}21(DL(4n-3), DL(4n-
2), DL(4n-1), DL(4n))¥} AZH 4719 34 (P1-P4) 7*4 2% #Hd 73 TEE Aqus FHA4 dHygde] &
Ak, olof, & 3 WA = 5 % gzt A5 gl A FRE ofgdA A ﬂo}ﬂl Ao,

wA, Z1EAY Bl A T30 ke A ettt

FAHSADAA dlolEl 2l Ag7E ANAola 7IEHSt 2l sl NI ®, shue] n(1<n<N)e disle],
Z, 449 3t4 D(Pixel Column)oll thdlel, 4n-3 ¥4 dol8 2}21(DL(4n-3))3 AAH 34(P1), 4n-2 WA
tlolg] 21(DL(4n-2))7 IAHE 2 (P2), 4n-1 WA dlo]8 2A(DL(4n-1))¥ AZAH A (P3) 2 4n HA
dol8 @1(DL(4n)) 3t AAE A (Pl 21 A(Vref)S FF38H7] 943 A1 At ol sidats 1719 7
Y #RIRVL) ] dlojE] SIER Hag wko s FgErt.

ol 3 71EAY e (RVL) 2] HA Aol we, Alﬂﬂg(n)oﬂﬁ dole 2ol MGt Aol 7= Ast gl
M7 NAAY wl, 4n-2 HA dHolE 21 (DL(4n- 2))011 H 34 (P2)9) 9493} 4n-1 HA tolE E‘r‘ﬂ(DL(4n—
D)ol dA%¥ 34(P3)e] P Atololl Al AYCUIE=HY, ef)° a7l A AL AY gl HFstE 7
A #ARL)el 1 FA4"E & ok F, 1Y 71% b 2FQI(RVL) 2 471¢] dlol 24Q1(DL(4n-3), DL(4n-
2), DL(4n-1), DL(4n))ol A& 3}A(P1-P4)2 XA OﬁA 7kl P,

el 1FAY @l FH AAE AAA S F2E FseA Bk,

ol 71FE et EFQIRVL)Y A AXol wel, 4n-2 HA tlolE] 2Ql(DL(4n-2))o] Add 3l (P2)] A1 E
WA =BT 4n-1 |A dlo]E ZA(DL(4n-1))e AZ= i%(Ps)«l Al EWAXE(TDE 7E49 2kl
(RVL)ell 27 A7, 4n-3 HA dlolg @2 (DL(4n-3))ol AZd 32 (P1)e A1l EAX2E(T1)S} 4n A
do]g 2} (DL(4n))eol] A% 34 (P4)e] Al EWRAAEH (T = 71EA A RVL) I 949 A2 (CP, A
el AA=H,

Fhe

olgfgt 7lFdt @l 44 Frxeol wek, 4n-2 WA dlolE #RlI(DL(4n-2))e A4 3HA(P2)9] Al EWA 2~
H(TD 9t 4n-1 | "ol kQlI(DL(4n-1))ell 2% 334:(P3)¢] Al ERAZH(TD = 7IE4Y SJIRL)SE
FH 721G 0ren)S A4 A7F #a1, 4n-3 HA dlol8 2FI(DL(4n-3))e A4¥ sA(P1) Al ERX~H
(TD9} 4n WHA dlolg 2}A((DL(4n))ol] AAH 3tAa(P4)2] Al EMA2EH(TDE 7154 AR 449
AAAR(CP, W) o mRE AL Oref) S A7} w=t)

tgom, PEAY gl @A Pl thstel Aua,

FAFHEAD A Hely 2kQl JRF7F AN7Re]ar
(DL(4n-3))3} 2% 34(P1), 4n-2 WA HlolH
(DL(4n-1))3} AZA¥ 34(P3) % 4n WA HlolH
7] g A2 Ak el dFstE FEHY 2hlDvL) e

il
-1

Foekel AG7F oNAlY W, 4n-3 WA dlo]El gel
OJ L(4n 2N A28 34(P2), 4n-1 HA dHoly e
S1(DL(4n)) 3 AZR 3}&(P1)ol A2 AL (EVDD)S &H3
| dloly ek153 B3 waFow 271 FEr.

:FL
2}
a}

o 0 o

olgg FEAt FA(DVL) A el wel EAIFE (1D dHolE 2 JAErF aNAolar FEASt ke
M7F NARY o], 4n-3 HA dlolE 2ol (DL(4n-3))ol 42 F 314 (P1)e] e =3 4n WA dolg gl
(DL(4n))oll AA" 3t (P4)e] de] = ZHzto| A2 AH(F5AL, EVID)S FF37] 218 A2 A el
A

) 7}
sgelt FEA FARLIO 270 B4E & vk

re

ojedt e w1 B AA= WAAY Fa FE2E ThssiA @

olglst et A(DVL)e A x| uwrgl, 4n-3 WA vlo]g #1(DL(4n-3))o] AAH A (P1)e
EWR2=H DD 4n HA vlo]g 2FA(DL(4n))oll AZ4H s4&(P4HY &5 E%HX]iEi(D % 7] g2 T
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[0097]

[0098]
[0099]

[0100]

[0101]

[0102]

[0103]
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O

b IRV Ol A3 AddTt.

I

%, 4n-3 WA dlolE A(DL(4n-3))°] A % ﬂi(m)sﬂ TE EWA2EHONDE 4n-3 HA ol <l
(DL(4n-3))°ll <14 (Pl 49 HZo ¥ oF gel(RVL) el AH AZA= 5, 4n HA do]E
ZRI(DL(4n))el AA¥ 3P4 F5 EAA 2~ 1 = 4n HA dlolE 2Fel(DL(4n))e] 2 342 (P4)9
dode 5o FAH TEHAYG SFJARL) 2H AdH}.

283, 4n-2 WA ool #@1(DL(4n-2))e] dZAH 3A(P2)9 TF EWA~E(DD)E 4n-3 WA dlolg @l
(DL(4n-3))°ll d4dd st (PHY 499 = l e FEAd SJARL)Y AFAE JAANECP)d AZFHTY.
4n-1 HA dlolg] 2l (DL(4n-1))°] AAH 3t (P3)] -5 E W~ l/\H(DT)L, 4n HA dlo]E 241(DL(4n))ol
AZH AP A9 5o YAHH TS SFJARL)Z AAH AAINECP) ] dAHT.

olg3 TEAY ol A Fxol wel, 4n-3 HA dolE =SI(DL(4n-3))ell AZH FA(P1HY +

BODS 4n WA do]E #l(DL(4n))o] 2R Fa(Pa)e % EdA2HODE 247 g2
(RVL) & 258 FE5A(EVDD)S A7 917 whet),

E WA
Ak 2

OH'I ol-ﬂ
A b

283, 4n-2 WA ool @A (DL(4n-2))ol AZH 34x(P2)9 T5 EWX2AEH(DDE, 4n-3 HA do]g #<l
(DL(4n=-3))°ll 14" stAa (P12 d9 FHZd & T5H0Y FRJIRLY A48 AAgE((P)eziY 5
SHEVDD) S 917} Wiz, 4n-1 WA dlolE] @k1(DL(4n-1))oll A2 34(P3)9] 5 EWA2E (DN E, 4n HA
dlolEl 2<21(DL(n))ol A" 2P 99 5o dv TEAd G@ARL) Y J48 JAHHE(CP) o2y
B TEAL(EVDD)S <17} wki=t},

E ugez, doly el d2 F2E Ay

470¢] dlol€e] 2ke1(DL(4n-3), DL(4n-2), DL(4n-1), DL(4n)) Z+zZ+2 47§9] 3}4 FA(Pixel Column) ZHztell &
253 AZHG.

471 dlolg 291(DL(4n-3)~DL(4n)) el FA 91X 9} &3}, HA dlog] 2?1, =, 4n-3 WA dlo|E
JI(DL(4n-3)) % 4n-1 HA vlolH E}OJ(DL(4n—1>> 2472 ?i A€ g AP, P Gge $Zof
FAE aEla, AFdA delH 2l =, 4n-2 l?i l]Ei ZHQ1(DL(4n-2)) 2 4n WA ©lo]E <l
(DL(4n)) Zt7+& 1449 s ska (P2, PH9 4

o] A
ol#| gk dloly #le] FA A= ARl st F2E 7hsstA d.
T ogor, AE gQl 94 725 AT,

shite] k4 aJ(Pixel Row)ell dislAl, 4N7i<] dlo]¥ #<1(DL(4n-3), DL(4n-2), DL(4n-1), DL(4n))3} <A
2 washeE WEo R JAHE A5 Aoz AE M9 AlolE ZA(GL(m))¥re] A E (1)l P4
shte] k2 8(Pixel Row)oll tialA A5 1719 AolE #4(GL(n))S 3] 8k 8o = =

o] 8t4(P1~P4) E3H Zzbel Eehd Al EWRA2E(TD 9 A2 EANA2E(T2)9] AOE AFE FAd
=},

g, 1749 AlelE #A(GL(m)e dhte] 3k4 do e BE N 32(P1-P4) £33 Zhze] xshd
A1 ERAAE (TS A2 EAMX2E(T2)Q] ACE AFo2 AWANT(FF 20NE)E T4 d7fsiE.

_4::1

2 J»

o]9} & 3T1C 7]¥ke] 1 27 Fxef #As Y, A1 EWRA2EH (T & 7| EHo 2 F5 EAX=EH (DD 7o
E =E(N2)E HoJH HE UbEFE EWAAHEA f7)dgrie] 54 T53 BEE EAdXxE ot
olo] wl&l, A2 EMAAEH(12)E frEFriole=e FEIE FHo] J& & AW 7|EHozE i 7H
= AES BAEF7] 918 A4 (Sensing) T BHE EWA2FHo|t},

Ak Zol, 2709 EMA2E(TL, T2)E 2 4% 2 750 th27] widl, shte] AoE glozHE A7al
35 TBOE vkt Alojahs A, 2709 ERA2E(TL, T2)¢F #dAE 75 57 2 A Tz 2 9
&5 71E vk, uEbd, B oawe) Al A s tastn HAES kA LR, &, 3TIC 7Nke] 1 2
ZE T o)A, dxe 75 & 2 A 57 5ol dF BA glo] FAHoR o]Fold £ JrE )
7% UHd: 7 BE, A RE| F—ﬂ*& n= Z4zbe] Y3t AT I Elolw, 293 5% elolvy
)T FIEAA A A2 2A(SW2) )l Bastrh. o3k 3TIC 7Wke] 1 &7 Fxe W= F5 WY

&
= HellA = 17 WA £ 24bE Fx3sto] vl AAeA At
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[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]
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shelel iz, olel A % 3 Ul % 5F Fxste] MW@ AEerl AATx stel, % 6b ¥ % 6
o WWES Fxste] thal @ delajic),

T 6ax 4719 dlolE #<1(DL(4n-3), DL(4n-2), DL(4n-1), DL(4n)), %Ak A(DVL), 71Z&A 2l (RV
Lol st 4 A 25 FA3H7] A = 404 1-17 wHko|t},

= 629 -1 ¥k 4709 dlol8 2kl(DL(4n-3), DL(4n-2), DL(4n-1), DL(4n))ol 1A¥ 47H°] 32
(P1~P4) 2] Fjoll X &(Row) WFoze] wwimolrt,

T 6as Fxato], 4719 dleolE @2l(DL(4n-3), DL(4n-2), DL(4n-1), DL(4n))ell AZH 4709 3}4(P1~P4)9
golol A, 4719 dlolel @¢1(DL(4n-3), DL(4n-2), DL(4n-1), DL(4n)), T5#¢+ el(DVL), 71&xst kel
(RVL)o] oju gt Ao FAL=AE et A glEe F4& 98 342 & 26a WA = 256(E5 F=x
sto] B dAsHA Ad ettt

6t FdY, 120G AAMDE IHE0N G AIE UKD G JgA, 1A s 3
el A%, F, P2 sk 93 P3 S G Aelo] 3¥B & vk,

TEAG FADL)E 47he] g Fe] #53 §-Fel s %*é%d. 2] TEAY
2 g9 #A5A sle A 2RI0VL) AE (CP)S P2
ERA2E (DD A3==(N3)9 d4€ 2l DVL) ol i
b Ekl(VL)2 AZsR(CP)3t A2+ strdl x3E TE E
N3)9‘r dd€.

% 6aZ FzsW, T4 dolE gel, =, 4n-3 WA dol8 #<(DL(4n-3))7} 4n-1 WA ©dlolE &l
(DL(4n-1))2 &lld 3&(P1, P3)9 & Jo $-Fol FAHT, AFHA dolg #d, F, 4n-2 A dHolH
2Q1(DL(4n-3)) 3 4n-1 WA dlo]8 A (DL(4n-1))2> G 3t (P1, P3)2 3t 9 §-Fol FA =T}

e, PL ke geloldel dsdlnel 4 L QAT Pt e Feel sl dsdanel 9
3 At BRI E 7 EOE A2 thgolth, T, P2 sk oAl NEeeIEe] 94
AUTEE, 3 Ahe Qs AEdane A B 9AFEe A% AARLE AFeE Az 0

18

£ rlo
i
2
f
-
off
Y
Er‘
.0,

U
-y
2 il
i)
-4
BN
e
i

ot %A,

$A, = 6be O-1I' %ng—g— Az, 4n-3 WA dolE ZA(DL(4n-3))o] AZAH 3+ (P1)9} 4n-2 HA
ole] 22l (DL(4n-2))oll 929 3 (P2) ZHzte] % EUWRAAE (DDA AlolE A=+(N2)o] 7]3(60) Aol
FAdE), ol 04734HE4(CP)E A 7]13H(60) Aol FAdE.

7t F5 EWAZHODD L AE AF(N2) AAME(CP) flol AolE ddu(61)o] FAHr}.

AolE HAuk(61) ollA, ZF 5 EMXZEODNY &2 AFND 2 =2 A=FW0N2) ke Adoe] A H o
oF sl xo WA Z(62)S A, 2 F5 EWRAAHODY A& AF(N2) 2 = AS(N3)o] &
Aok, olw, FEHet #AMVL) B dlelE #1(DL(4n-3), DL(4n-2))%= F7 FA4Hct. 47 ¥4 AA
o]%, Hgksl 2(63), 71 rio]le=o] A1H=(E: Electrode) Sol ¥t

olglgt A4 HAS B3, 4n-3 WA doly ZF(DL(4n-3))el AZH #2(P1)e F5 EMXAEH (D) =&
Ql A=(N3)2, 4n-3 HA do]E ZA(DL(4n-3))ol AAHE (P19 JFe #Zo| F59t 2FARL)F 2
A A4= L, 4n-2 WA dolE ZI(DL(4n-2))o] AZH stAa(P2)9] 75 EWAZHOD Y =0 A5(N3)<
TEA Z(RVL)F A=Y =(Contact Hole)S E3 2" AAAECP)T AZAFS], &AL el A4 +

% 6bE 4n-3 WA dolE 2Fl(DL(4n-3))°] 92" 3}A&(P1)9 499 HZo| TFEAY 22 (RVL)o] 2719 3}
2(P1, P2)9} dAEE #+F2E YEld =24, o], 4n WA ulo]E 2Q1(DL(4n))oll AZAH 3 (P4)9] 4
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oo $3o] FEAL BAARLIO YA 209 H24(P3, PHT QAW F2E ved Buwe B
ot % 8% Fxete] Y EAMIADY Y Fxsh ANt

Iy

M-I 9HEE E3), 4n-2 AA o]y 22 (DL(4n-2))3 9249 3+42(P2)9F 4n-1 HA ©o]E
ZADL4n-1)) ¥} A4H 34a(P3) 77+ A1 EWRAZE (T 7 7124 AR AF AdsE 74
AF

A, 4n-2 AA dolE 2Fel(DL(4n-2))3 AZAHE 34 (P2)9F 4n-1 WAl vlo]E 2l(DL(4n-1))3 AZA" 34
(P3) Z7+] A1 EWAAEH(TDY Alo]E HA=F(64c, 65c)o] 7]13(60) Aol FA T},
t}.

7zt A1 EMRAZEN(TD S AJE HA=(64c, 65¢) $lol AlolE AaAuk(61)o] AAH

AolE AAuk(61) gell, ZF Al EMA=E(TD Y] 22 D =8 HA=(64b, 64c, 65b, 65¢)2 Ad & 3}
= HEA F(62)0] AL, 2 fol ZF Al ERXEEH(TD Y 422 2 =¥ A5(64a, 64b, 65a, 65b)0°]
FAH T}

N

P AL ERA2E (TS =d9l A5(64a, 65a) A Al 7124 A ®RVL) o] &7 e A2 FAd .

wha] | 4n-2 HA dlolE #F1(DL(4n-2)) % AAE 344 (P2)¢} 4n-1 WA ©tlelg #1(DL(4n-1))3 A4 3}
2(P3) Z47te] Al EWAAE(TLH 7 71E4Y SARL) % A4 dA=,

Fo2, & 6¢c9 IV-IV' @HEE F3, 4n-3 HA dlolg ZA(DL(4n-3))F AZAH 3A&(PDS 4n HA ©]o]
B ZA(DL(4n))d AZHE 34 (P4) ZHZHe] Al ERMA2E (T 7 7153 SARL) dZ2E AA3E(CP)el
AALE 7EAY g9l 94 F2E AV EY.
$A, 4n-3 WA tlolE] 2FA(DL(4n-3))3 AZH 3A(P1)2F 4n WA tlolE] 2kl (DL(4n))3 A
Zr7re] Al EWA2E(TD Y Alo|E HAZF(66c, 67c)e] 7]3H(60) ol FAFHATE. o, 34 =49
(CPY= A FAEr),
7t Al ERA=E(TL) S AllE A=(66c, 67c) 2 AAACP) ¢l AllE dA=t(61)o] FAJHT).
AlE AAu(61) Ao, Z+ Al EWAAE(T1)Y A& D =8¢ AF(66a, 66b, 67a, 67b)9 AN AL 5

WA =(62)0] AL, 1 Yol 7 Al EWRA2E(T1)Q A2 D =2 A=+(66a, 66b, 67a, 67b)°]

ZF Al ERAZEH(TD O =89l d5(66a, 67a)>, A8 & S8 A4aANH(CP) A d4drt.

olgls A FA| ok, 4n-3 WA dolE A (DLUn-3)F 4" FA(P1)S 4n WA dolg =Fl(DL(4
)3 AZH &P 2o Al ERMXAE(TD7F 7124 A RL)E AZ2E AZ A (P AA ).

L

ot M=, oldolM dad s =

i
N
N
Ir

o

B

=2

=
(3

N
L
z
)

Igiol S 5o AIMF(E)o] A HE F2E =

il

& 75 EAA2EHODE &2 AFNDI F71EFrhol o= e] ALAF(E: Electrode) S AR g 7
Aga] 9 SUERA, E 4elAe] V-V o],
2 El

3 . TE EAXAEHODY AolE AIF(N2), Al EWAAE(TDE AE HA(67c)°] 7136
0)’de] FAgHh. oju, F5 EWXNEEHODNY &2 AFINDI A1 ERA2E(T]) S &2 AF(67b)S 4

Fa, 2EZA AAAEH(Cst) e o] HE g4 EF ALEZolE(68)E A 71H(60) ol A ¥
th, o] %, AE Hduk(61)o] AR},

T EAX=EHONDY A2=/=Q A5(N1, N3 Ade] e wxA F(62)2 Al EWA2E (T &2/
G A=(67b, 67a)9] Aol & WA F(62)0] AlJE HAT(61) fo FAHH.

S 3= EANAHODNDY A&/=#HA AZF(NL, N3), Al EWAAE (TS AA&/=HQ AZ(67b, 67a)0]
4

o, & EMAZHDDY & AN 75 EIALEHDD G AE A=S(N2), Al EWAAE (T
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[0143]

[0144]

[0145]

[0146]

[0147]
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AOlE =(67c)7 7 4w A1FIE(68)eF A FAHL, Al ERA2E(T]) Q] A2 FAS5(67b)
—3», T EWA2E(DD) 2 AlOJE AF(N2), Al EWAXZ2E(T1)e] AOE AZF(67¢)3 A FAHH A1Zd o)

E (68)9F A Pt w3k, o, ~EgX AAAE(Cst)E k7] Adl, oA A3k A& ol
E(63)9} HSIEE A2ZHO)E(69)E Ao|E AAdu(61) Yol A PR

o]%, Heksl F(63)0] fol FAH L, Al EWMAEH (T Y 42 A=(67h) Y} AY9E FHZ A4He= Bxd
=+ (SE: Sub Electrode)o] A=, 1 Yo, F7ledr}o]o=9] A1AF(E)o] FAHAT}.

A7|A, g rtol o= o]l AIAF(E)S ALAA A 2 & 3z T4 AoaE oynv HAFolx|vk 3=
AAe WA wet AL=E "FY F Avh. BEAF(SE)S AIA=ET 75 EWA=EODY &2~ A=
(ND ¢ 2L Bz e Aol

F71g ol e =0 A1AT(E)S, 4 o2, ITO(Indium Tin Oxide), 1Z0(Indium Zinc Oxide), ITZO(Indium—
Tin-Zinc-Oxide) 59 FHAFY & Jom, o] Fg, HEAF(SE)2, 4 d=, 2(Ag), &Fsil) 59
25459 Aoy, AlAFE)Y F5 EWAREODD Y A A5 Y ﬂ?—ig ZaFe 9Tt ofY
g WAoo 2 Al 9] deg 3 & Q).

Aes g4 4o weh, F5 EWALEHOD S &2 AFND), Al EAXAE(TD Y 22 AF(67h), 2E
2= AWAIE (Cst) 2] A1Z ) E(68), #A1A=(E)o] AAHTE.

VIAAE, & I AL A B2 BIDATE EAIAU0 Ha T2, 5, S A 120 7
212 B2 T2)9% A ) 9d TRE QPR olFlAE, £ 8% Frstel, 148 Ha Fxg
felE TAAYADS 098 72 590 kel A el

= 82 & de] Al AAde] mE {FrAAEG FAEA(10)9] FAHIAD A H WY 24 SHS

T 8E Fxad, B odge] Al Aol wE f1AATE BAFX (1009 FAME (1)L, doly el A

OE‘ wﬂ, 4n-3 WA dolE =HQ1(DL(4n- 3))4 AZdE SIACPDY sk FE9 4n-2 WA dlolE gl
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7 sk 492 fUITel e nvt MR EE g 996D 3/he] EMALHDL, T1, 12) R A=A A
t ki3 s, g g9 82)eA 9] 3T1C B A B f7d
8% Fxstol t% Al A

12 A ek BEste], Pl g2 5 EWXAEHOD) 2 2B AHAE(Cst)e] EA A9} P2 g
o 5 EANX=EHODN) E 2EA AMIAAEH(Cst)9 A A= Pl skie) P2 sl AAE 7ITo2 gl
Ha, P3 A9 FE EWAX=HOD) 2 2=EZA ANAAEHCst) A X< P4 Ak 5 ERA2H

(D7) 2 =EA HAANEH(Cst)e] B A= P3 st} P4 k4 FAE 7102 tiAo] dArt.

18] a3l, P1 349 A1, A2 EWMAAE(TL, T2)9 FA %’42]9} P2 349 A1, A2 EWMA2EH(TL, T2)9 A
X= Pl 49 P2 34 BAE VTR ﬂHﬂ Ha, P3 Ao All, A2 EWA=E(TL, T2)9 I A
o} P4 3}29 A1, A2 EWMAZE(TL, T2)9 d4 ]% P3 349} P4 3l AAE 7IEo =z dlAo] H,

S, Pl BhaS RlMgTel e YA GRS P2 Bael FU Mo o= P49
of €t P3 sheo) f7lUTloE AN YANAS) P Seo) GG
o] Bk,

AN, FrMFToE FHUAE, FII
e A% ARE AFY £E 989 B9

A=END 9} Ads= AL 5 ot

22t A ek #dste], Pl sk s EWAAHOD 2 AEZHA AHAEH(Cst) S FA 9 ]9‘r P4 3}
o & EIAZEOD B 2EHA AHAECst)] FE A= 7IEAS SRIRLE TIEes diF
waL, P2 sf2e] e EJMASEOD R AELA AHAEHCst)S] 4 A9 P33t T A =B
(0T) 2 =EA HAAAEH(Cst)e] A AAE 7IE4Y ARJARLE 7IFo= o] |t

Aol o] A1MF(52; ez HAFolx|nt, 32 FAS &
A wE frlEggele =9 A1IAF(E)e] T EAXAH DN Y

i, Pl 349 All, A2 EWMX=EH(TL, T2)2 F43 X9 P4 349 A1, A2 EMA2=EH(TL, T2)9] A4
A= 71FEAYL SFO(RVL)S 71+ Z Aol FHar, P2 349 A1, A2 EWA2E(TL, T2)¢ IA X9} P3
Blao] A1, A2 EMASE(TL, T2)2 A dXE 7|24 BARVL)E 7IFe2 tgFo] "),

aga, Pl sk vor |Egrtol o= FAAAA] FAYA S P4 A9 frdATel e FAAAE AR O
o] ®tt. P2 stAe] FrIIFTole AR FAEHA S P3 A frdFdrele s

ol #r}.

33, 22} hH F2o|A, Pl 3149} P4 it

= AE
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o] Frh,
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w5 dAsHA *“ﬂo}‘ﬂ Pl 849} P4 2t TS A0V AH dA5 o] 15 AL (EVDD) S FHEA
Tt AT 1SS IR AAE VFe® AR giFoltt. Wk, Pl kA9 P4 StAhE VEHY
ZRIRVL)F A3 dAEA @il 7|49 SGARVD I 49 AA94h9(P)EFE 7Edd(ref)S T5¥aL,
THEEE AT 7IEAY BARL)Y AAE VEoR HE ol

H
°47ﬂEl°1 TEAHEDD) S ¥

Fi Hk= } 719t EP’L(RVLH HxlF’ 7]%2& A2 et}
3, P2 349 P3 taE 7|EAY @R AF dd5o] AL (Vref) kb, FEEE 97}

1%@ F ERJAIRL) Y fIXE 7o 2 AR gl o)),

A3k vkel ol FAIME (1) 4719 3424 (P1-P4) Y= o
]

N

o

BTIC Bk T2 SIAE A8 Tao} qaaAn FAENY 5 Q. AT A FEE 29I 2L 5 Ao
EE, 208 2ANEE WEA WO B0 B FRIN LAY AANEE o] 8F & gt TR WA
omM ATES % 5 & A o2 s, Fdel AYS Be FEE AR F dvh. 53, nPE
3 A AEe no Be ¥4 R ¥ FEE A2 5 A

W, ® 8% Frstel AU oF U TRE H/1AANY AN FANLADE AY TE A
ow Agagont, olefd olF o T 4 ®AEA(Liquid Crystal Display) %i= 20 FAH A
A 5o EAANGE M40 & o, olwuw opel, WEY: FUR it FoW 4 AW 3w
ot EAFA EAMEAE SAs) 48 5 Ak, olwl, o]F Y Tz AW Hx FEE EdA
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ool A=, “LKQ" A1 *‘/\101101] o2 F71AAEE EAEA(10)8] EASE D3 o] FAIE (1Dl 9

EF, 2 wwe] Al AAlde st e 2 A A

ZollA 1709 2 Ewke ARESH] witell, shbe] Bk d(Pixel Row)°ﬂ Eﬂo}oq 17H«1 Al 1E s BA
HEAAD A = A, oz dall, MrEe 5d 5 dx AFDefect) T FE= IUF Y F
ATH.

el Al AAee sk Fxe
A B Az A g 2 A

ER@AZHOD ] AOIE :=EN2)el dHolE dshs <l

S | 3TIC SarxE 7|EX o= 2719 ~ T5 E
S g Al ERAAE(12)E Aolsts 2005 F5 EdAAEH DD)e]

7Feb] 9@k 2913 EdA LY 9Es 3

SAAR(EHAY, ol sm)E Fotehr] A A Al ol8¥e All EMAXE(TDE Aojshs 2045
& Eske] ARgafopyt g

ShAIRE, < o) AL AAel=, ol el AwE ofef FHSE flEll, shute] A2ANEE o8] W,
shpe] 2SRk ARgStH e Shae] BE sA(TE B, A )0l ARH R olFod F glug
7] flste], 8TIC 7INke] 1 270 s} ghis 5 T4 3 Al S#o] o] Fo|xfopit Jirt.

ofgfdll M=,  we] AL AAelol e fr1AATE A 1(10)7} 3TIC 71uke} 1 270 o] R f7]
Hgtel e =E FEey] AT A&HY TE AT Ve £ 3 71e)R, 3TIC Ve 1 A 7E
2e 7 skl s ERAREHODS SAHRE getatr] f9 1?..}% Aldeta Ade At (Vsen)E ol
gsto] 7 3ha U] FEENALE ko] SAUAE BAAETE A w43 B3 w4 FAs] A gl
e E Ak &, A s B e A9 4 e BF EFste] A AN B 7 ®
=9 B sR)olgtak dr}

=9 2 el Al AAjdel whE f1AAEE ZAEA (10 EkE 9N B 7S EfeA vEkd
TZwolt.

T 98 Fxshd, B dge] Al AAlde] wE f1AAEF FAEA(10)0] B FAHewA, 7} A 3 F
= Brds A F de F F40P) W T EIALHOD S SEAEA(A: 29SS #A}, ols= AR}
S)E BT Aste], e EJIALHDN S SEAR(A: £EHAY, olvk S)E Hotslr]l AT AGS
Adehe AGF-OD9F, e Ae Adehe wEe(92)9F, Add ddE EdE 5 EANAZHOD
EAARE dofste] ol BASFE BAH(93) o2 X3} 5+ Ao

o] aﬁb AYF(9D)+=, = 90 ZAE vpe} o], 7EAPAoZRE FFHe 1S (ref)S ofd=21 3lo
2 W3lsl= gAY old 21 W3E(DAC: Digital Analog Converter, 911)¢F, AAE-(91)¢} AZAo] 7153k 2+
fi]ri(P)’] TE5 EWAEHODD Y Alx==(NDoAe] AldHE dts tAd o=z ¥dksie ofd=Za A Y

s} X (ADC: Analog Digital Converter, 912)¢}, TJA ¥ old 21 WS (911)EHE old21r WHIH 7]|F
AgOref)o] TFE e 7IEAG T8 =20913D ¢} o1 vXE WEF(912)0] 4% A7 ==(9132) 5
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7] e, Az 29201 F F7h TSl A4 Belye FAY 5 ek,
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Wil WA (93)® Awali, dolE TEE(12)9] Wi
SDE EdZ 75 EAALHODS] S44RE Feotsta
ne @4k dlojEf(Data’ )= WESEte] ElolE FEE(12)<]
g 4= oltk. ole wet, wlelEl FER-(12)9 diFel AE
Fue OxE Feje B dolE (Data’ )E ol EL

< oy AEEY (14
A F- QDA Ads A
FoA FgE dolg(Data)g A
WHof ¢J+= DAC(Digital Analog Converter)® 3
DAC(Digital Analog Converter)w H/35-(93)ZF-FH &
2 ®gsty 9 sAaP)E Fedlert.
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H
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e A
H
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109] (b)& z=shd, ®AdH(93)7) EM“J AEZ#(14)¢} dolg F5F(12)9] 27
, H1*’%(91)7} A st P)AdlA A e HH(SDHS doly F5H(12)¢ Efol HWEEZH(14)9 9Fo
AH(93) R Adela, BAAR(93)= AIFODAA HEd AYEDHE EUZ 75 EAA2HODD 9
vfotslal oo 7]%3}e ElolW AEZH(14)oA FaE dolH(Data)E A dHoJE(Data’ )= WF
Nole T&5H(12)2 T3 5 A, dHoly F+5FE(12)E Wl A+ DAC(Digital Analog Converter)
%%H HAAF(93) 25 T3 fxd e 2 dolE(Data’ )& ofER1Z Wslo] g sfAh(P)E
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HAR(93)E AAFODAA Agd AHSHE EYE 5 EWXNAHODD 9 EAAARE Folsta old 7%

sleo] ElolW AEEZEH(14)dA FFE deolH(Data)E HA dlo]E{(Data’ )2 ##3le] DAC(Digital Analog
Converter)® &H& 4= v}, olol wha}, DAC(Digital Analog Converter): XA (93)ERE FTFwe U)A

t)olE(Data’ )& olgZ 1z WMslar, olgE 1= Wsly wA dolE(HolE APHE g

(c)oll A, BAH(93)7F vlelH (Data)E &R Wl SlolA, ol FEZ(14)25F 4
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dlolel(Data)ell 75 EMAE (DD SR HAH & dary wi= 59 A4t AdE S8 gAd
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T 112 = 109 () WA ()9 A$ol dizte], 9 1A AR, W= (92) 2 BAR(93)S 3}
o] APl ugk SrFE 29k 7 JEbd ot
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vk 712G 2hlol sty Al e A, 7 WE(E W) ow wiAE 74 skl dsEE Al
FODZF Y& 5 gdvh olFA Hu, £ F(E o wAE BE sage] kel FAld A F2
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A= AG, FE WFE FHoR wHE BE saEd diste] FAld AW B AT Foela, 4719
3t vith shure] shaol diste] Al A ST S A F, = 54 s} o] 4zfe] Bka(P1-P4)el st
o stite] Z1E=AY SARVL)e] FAE Ak, 4749 S&(P1-P4) ZAZbe] T ERAZEOD Y] AlleE
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EWALEOD ] Al==NDAA ] wshe dehvhe A48 5 A

mebd, 54 ARAA S SHAEPIPY) F FF EAALHODY ALEENDAA WotE Age A
7] 9% Bas Agss Jsel Wag & Ak

],

(el

ol g W dEA, A2 29X(SH2)] /X E Aojdte] stAhE HdEsts ATHI, A2 29X(SW

_28_



[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

ZIHEd 10-2015-0027906

s

2)2 BF 2 A7E 2 skl 7bEE ASe wEA sk Aol e 4 ok

A1HE Y #AHE ], golw HAESZY(14)E, o o2, 4n-3 WA doly Z¢1(DL(4n-3)), 4n-2 WA doly
S1(DL(4n-2)), 4n-1 WA dol8 =} (DL(4n-1)) % 4n WA do]8(DL(4n)) el Z+zte] dZd® A2 29X
(SW2) FellA s Alde] shunt &0] HEF Aoz, 4n-3 |A ol #A(DL(4n-3))7 AZdH i,
4n-2 WA dolg el(DL(4n-2))3 AZAH 344, 4n-1 HA dolg 2 (DL(4n-1))3 AAE 34 2 4n WA
tlolEl(DL(4n)) @13 A% sta F e stael e 5 EWARE DD Y A2x==(0N2)ol 5 dlo]E
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T 128 Fx3he] dAH A,

=12 109 T el mE o)R 1A T vere] 8 (P1-PA)E A UER Rl
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T5 EWAEHOD Al==NDoA e Wele dehs Adste] Ags s +5 EWNXLEHODNY 54

AU(FEAY, o BE)E sfolsa o] % wAHTEE AL e Erol,

T 128 Az, oW AEZ(14)E, 49 #2(P1-P4) F 4n-1 ¥ o8] 2} (DL(4n-1))7} AZH
StA(P3)E Agsty] flsted, 4719 A (P1-P4)t dHiolE s 338 4 Ae 4719 dlelg &1(DL(4n-3),
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HA dole I(DL(4n-1)) o] A4S 2=AHste= A2 29X (914c)Fre] 2(0n) Hi Y™z Al 293
(914a, 914b, 914d)E LZ(0ff) FEE = AAZ(A2 29F Aojalz)E Z+ AAF(91) E+ oy +
SER(12)E B 5 v},
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AL, 2 ERA=EH FE02 FFete AMASE Alojd F k. S, S-AA Bl F-414 ERQle] ol
A1, 2 EWRARE(TL, T2)8 & &A7]= 2704359 gio] fA=HE AIZFE 2dgozn, Aojd 4 dut
Aedt - GAS176) =, F71AAE G FAIEA(10)e] E38F ol ddvt s&als wAlelx, A&t F-44
SA(S178) = F7I-AA LG TAIEA(10)9] EoF o]d H o]Fo BT 2% 4 v dA= 44" 4 g
A7), F71AALG AR (10)9] EFsh ol H o)F=, fUIAALF TALA(10)Y Al¥Yg W&, &3}
AR AR EE T4 bee A gA A dR 59 A AFe e FiEE 5 ).
S, = 170 ZAlE vkl o], S-AlA ©HAI(S176) E= F-AlY ©@AI(S178) o] %, AN AgS BEUE 4E
EAA=E DN w8 F olsE F 3ty o]g Wiste B 9AI(S180) 8 ¥ X8 5 Ut

oFol A Hadh Hkek o], sae e RE B A REG-AY RE, F-AY BRE) FosiuE 5348 5

_32_



[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

ZIHEd 10-2015-0027906

il

=, olHd stae] w2 REg Bl HEE(14)7F AlofE 4 v

32

)

A dz, ol MEEH4) =, Al 2HASN) B A2 =(SW2) 8] 293 lS‘XJ(ON/OFF)P% ES AR
d= 111010}04, A2 =912 (SW2)el ofel] wleld Hdste] Fol 7hedt a7t s

4 vER BARES AT + 9

lo
)
ot

.
E 18 B wwe) Al AAde] BE /R ARY BAFA0) it BASHE 34 RE(FE RS, 5
Al me, F-A% BE)o digh A5 B33 Al A9A(SWL, 913) B2 A2 A9A|(SW2, 914)°] gt &5
2 ehol W o]

!

18914, 27Nz @l Al dol Ay A2 e 4= glon, 2MaFel o] A2eEd u Al EA
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(Vdata)E Z29(Floating) Al71AY 7IEdAG(Vref)vhE Z2HAA, 5 EWALEH DD AllxE(ND) oA
o] Aol Mgty m=s Ao 5= it}

olo we}, AARODE, A1 20X (SH1) Z A2 =9 (SW2) 7 =5 347} € A
o H AHEE Al EWA2E(T) 2 A2 ERAN2E(T2)7 H 2 HEE *ﬂ’;igl &
A=A 59 ddo] A2 (VGH) oA A1 B (VGL) = vhH = /\]X4)7J}7<]€’ F-4174

E}Ql Atole FE EMAAEH DD Al==(NDellAe wsty [ehe A 4 k. o7]A, F-4ld B2
S-A17d BRI BT AdEE] &S Algtolt).

Al ERAZE(T]) F A2 ERA2E(T2)7F © & HEF 3t 2087 55 A, &, 2745 g4
o] A2wM(VGH) Q! -7+ F-AA == AA 1tolt). ol#d F-AlY 2= AAl -3boll A, A1 22 (SW) 3}
A2 2YA(SW2)7F 25 &0 7 %x7]3F SAI(STEPD) o] a2, A1 =X (WD) A2 294 X(SW2)7F BF o=
olAY Al 2 (SWDRF 27} & 3+ A4 @A (STEP2) ] T,

F-A 2=eo] Al @A(STEP2)+= S-Ad R= Q A GA(STEP2) B} d3d] #-e Alztelt. &
d Al T el @2 Aztelnt. o], ElelW HEEF2I(14)¢] Alole] wel, AlolE
F-(13)7F, S-Al BEEdA Rt F-414 EEoA, A1 EWALE(TL) B A2 ERXN=EH(T2)7F © £ HE
3] MAZ7F FFEHE A0S 88 84 doezx 7hssic.

T 1894, 27z el A1 (VL) T A1 2 (SW1) L A2 2R (SW2)e] A1dW(VEL)& At zho] 2&
TE A G2 S . E=I A5 A2EA(VGH) I A1 A2YA(SWD) 2 A2 2 (SW2)e] 2w

ofefell H=, AolA eFsbA ARl 37 T2 RE(GE RE, SSAY R F-AlY BE) diste] oS 4
At Al A g,

WA, & 19a, = 19, £ 20& Fx3to] G5 R tiste] At

*

T 19a ¥ = 19bE B whge] Al AAlde] wE {r)AALG FALX(10)9] 3avF e =
o] gRicoltt. & 20 W] Al AAldel wE fr]AAEY ®AEA(10)9] vt e BRER A
o] At W3l g zLort,

T 19a® % 189 (a)dllA F+% R=o] %73 9A(STEPD) O thdh 32 %oja, & 19bE % 189 (a)dA %
A (STEP2) o] ot 3] ZEolt},
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% 1928 #FxEW, FF5 2= 27|13 @A(STEPD A E, A1 29X (SW) 2 A2 29X (SW2)7}
2(0N)olaL, =A% #de] A1 E(VGL)oA vkl A2 (VGH) o] FA =& dAlolth, o, A1, 2 E#MXA

z

2E|(T1, T2)¥ ® & o] i, F& EWAAZEHODNY A=) 7IEdd(Vref)o] A7Fe i Al2xe=
(N2)oll dleo]8 Mt (Vdata)7} ¢17bd Aejoltt.

AN, F5 EAAAEHDNY Al=E(N1: A2228)9 A2 (N2: AolE wr)eo] A xH(Vgs=Vdata-Vth)7}
T& EWAZEODDY FEHAGOthRET FoAES, 7|Fdd(Vref)d deoly d(Vdata)el AAHE F
AT}

7ol o = A
7 7] A A H(EVSS) &

B
o
)
3

7t =W EAXAE DN Y Al==(NDY Aol f71dFtiole=
3k MetH) %O}Ok Ela=

2 %

=44
T
%

%718} GA(STEPD) oA 5 ERAZE DD Al==(NDQ dge] 71&d%d(Vref)olaL, o] 7]&d%(Vref)
> frdFTel e ARV B8 4 JE AYRT Be dAge|n=z, Zﬂﬁ} EW:H(STEPDOHH%
Q=d ARV ZEA FEth o7, NEALOref)S, Fr1dFtole o AFV 5 £ e A
S5, NNAAMEVSS) A frEgtele = FEAG(h )WE e Agu WA AAHE 5 gl
(Vref<EVSS+Vth' ). & o=, 7] AHAHEVSS)S 22 =(G\ND) Ao A3 A4S 7|E=d¢(ref)& F7]3
Friol o= o] FEHGET vA HA4gE 4 o).

%73} %ﬁl(STEPl)Oﬂfﬂb T% EWAZE DN A1==(N1) 9} A2%-=(N2) ﬂﬂoﬂh TE E%H_XV\E{(DT)Q
H 2 A F e AAHste] 7tEY dx, T ERXZE DD Al==ND 7k A (Vref)S #7]
wgriel e =2 AF } iéxl UEE AAHo Q7] Wi, 5 EMAAHODONE 3 22F AF(ds) &
A==NNDE AA 714 SRIRLeZ 324 ", odf, 35 EAAZEHODD O Alx==NN1D)e] Het2
CIRE P Sa=

o]F, X 200 ZAJE wpe} o], 129} 3 Aolell 2w Mol ol A HWH, =, Al EWAXEH(TD)
9 A2 ERAESEH(T2)E & 2AAE 270401359 #llo] Al (VGL)ZE v o] Al ERAZE|(TD) 2 A2 E
WA 2EN(T2)7F Bl e =™ o] AFRE % WA(STEP2)7F A Zdtt. o] AJHe] = 189 (b)olA 2MAE
o] o] A1HM(VGL)Z vl = A - o]t}

ol 3 & GAI(SIEP2) oA 9] 3 Z=E vekdl Zo] = 19bolt,

£r1

O

T O19b ¥ % 208 FEEH, F5 9A(STEP2) oA =,
T)«l A1==(ND S A2:==(N2) ZHzhe] AHgke] FHgto
Z(NDE AA 741G E‘r"](RVL)Oi 29 +5 E

Fdel weh, #+%5 EWA2EHOD
3, %713 @A (STEPD A A1
AF(Ids)7} Al==(NDE AA

715@%& ZOIRVL)C.2 35 = QA FHo| frdgtjelecg 324 FHa, f7)ddrio|e=rt wais 317
Al ZFghe},

T3, e EWA2HODY =% AF(ds)7 f71Egrele=g 324 Hel weh, 1% EAX2EH DD
A1==(ND ] Agto]l vAA A3 EolxA Ha, F5 EAA2EHODNY A2==(N2)% A A3 oA
A Ak, ol d A A T EW ]*H(DT)«] A== (ND 2 Aol 714 A L(EVSS) 2 f7]grio] =
o] HFHALS 3 Agto]l = wizhx wAysta, Asd A AEA AHAE (Cst)oll 2] FxT}.

ggod, & 2la, & 21b, & 22a, & 22bE FXE3lo] A B UFQl S-AlY REof tiste] Awgitt.

= 2la B E 21bw @ W] AL AAdd] wE FIIAAE BAEA(10)9] SavE Sl RER et
el szmoltt. & 22t ¥ @@l AL Aol v {/1AARY EAFH109 it A mER
A wel Aok W} Tezolrt. ko 22b 7 3kae) gy E-RASEODO] EHA AAE YEbl Ves-
Ids 2@ Zo|t}.

T 2la= = 189 (h)olA S-AA w=o] 7|3 wA(STEPL) O] that 35 %o, & 21b= = 189 (b)olA Al
A S A (STEP2) o] W3k 3= o)},

T 2128 #Axd, SSAA BT 2713 SA(STEPD A S, A1 2Y9A(SW1) L A2 2% (SW2)7F 2(0N) o]
W, S el ALAGLAA ukel AZEBOGH) Ol A5 WAelTh, olw, AL, 2 EdA~E (T,
T2) = | 2 Ho] 9Qa, 5 EWAAZEH DD Al1x==(N1)o 71FdL(Vref)o] <17lEa A2:==(N2)o] o]
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B det(Vdata)7b 17FE Fefoltt. oju], 2=EZA] FNAHAEH (Cst)v= ST, FFWNL, N2)dl LA dHxt
(Vdata-Vref) & A73c}.

L 188 (& F=xshd, Al 2ASVDRE exZA o =X, A GA(STEP2)7F Al #fste] =704 5 9] ool
AW (VL) & vhd wj7hA] ALt A4 SA(STEP2) 9] A17F Ho|7} S-AA REoAe] S-Al4 Ebelo]tt,
o] g 2%7t = 21bo]t}.

A
% 21b 2 Xk 2228 FxEW, A4 GA(STEP2) M=, A2 A (SW2)7F & Hof gloma FE EMWA]AE
(DD 9] A2x==(N2)¢] HG(AlelE Hh)ol Axst(Vdata)= %‘136}741 v%]ﬂ RaL, 713} A (STEPL) ol Al
2~EZA] AHAE(Cst)ol] TR Ad " Q)7 HRAEHAA WA 2 E( DTM A== (ND Q) AgH( 4
2 Aol AMA3] A< (Boosting)sdt7] Al Z3e,

ol2]sk AA A (STEP2) <l

kil

223% Fzed, 75 EWRAAEOD Al==NNDe A (A A 452 1% EMX2HOD ] Al
Z(ND 9} A2==(N2) 7] ZQt Zolrt 75 EMAAH (DY #E2G(Vth)o] & wiztx] dojdrt. o|&,
G52 1o 49} o], FF EWMAIAE(DT)Q Vgs7t FE AL (Vth)o] HAS uf, 75 EWA2E DD
=(N3) B A2 ==(ND) gt 32 AR(Ids)7F 00] HE dajol] 93 Ao, o], & 22bol] =

Ql
H Vgs-Ids LT = 3keld 4= 9

]_

Olt

|
l

T
L.
a

_lﬂ

~

54 1

3

Ids=k(Vgs- Vth)z, Where kZ% u Cox %

A7 gkl 1oA4, Idst= T EAAZHOD O =< =(N3) % A2 :=E=(ND) gl 32 AHFola,
Vgst= 7% EWAEHON Y Al==(ND 9 A2==(N2) 7&4 ASk Zfolela, VthE 7% EAAZHOD Y &
g dgtoltt, kE 5 EWAZEHODDY olsZ=(Mobility)dl thdt ARz, olF5=(Mobility)Q! u, SAke]
= )9 A e 2= (0xide Capacitance)$! Cox, #'d Z(Channel Width)l W, #'d Zo](Channel Length)$l Lol 9]
3 gejEt.

T 2228 FZ3, 7% EAXAHODY Al=ND e A (4 A Asol "WEAS w, AAF(91)
7% EAXNAEHODY Al==NDolAMe] Wate Aehs AAskd fck. ojul AAE A (Vsen)S ol &
g4 29} At}

T84 2

Vsen=Vdata-Vith

5l2l 204, Vsen T% EWAXAE(DDY A1==ND)AA AMAFE Actola, VdataxE T+5 E ;A = (DT)
Q A2:==(N2)oll A7te FHtozAel deoly dekeln, Vihe 7% EW#X2H((DD)9 w8t}

AGHE-OD e ofa) g8 deh(Vdata-Vth) & HAY gre= wasta, ojn & gl= dol¥ Hdgh(Vdata)
gAY ol Al xHhe] wigtd tAdE e wid, 5 EIANSHOD Y 2HAROth)E dopd 5 3t
ool s EJMAAE (DTS YA (Vth)2 wx2e](92)o] A2 5 Aok, wlol® A4 (Vdata)7} o]v]
g e golmz, A HAY(Vdata-Vth) o HAE FS w22 (92)d 2z Adsls = .

L.

% 22b8 Pz, dRE(92)0] AdE 4 sax H FF EAXZHODY YA (BE A A& v
S, 2 Sl A5 BAE WAAD £ AL A AL @ TE SAALHODS LAY AAADE T
bl & 9, o] FEAY g37) A

22bE Fzehd, woF, 7ls EHAL(REF_Vth)o] O[volt]d A5, o
< FFT W, d d=2, W2 (92)04 F

e
huj
o
A
-
—
o
o
S.
=
o)
H
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o
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N
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+ AL (REF_ Vth)a Fzste], o] FlaolA motdl EFEHASH e ALY HX(AVth=Vth-
REF_Vth=Vth-0=Vth)& X Fal57] 9lske], Yl dlelg A
S L o

10
=
s
~
-
—t
Z
tlo
nj
0|
ol
2
oX
X,
)
o
M
%,

Oln

dele] mwwatawma Tl EHAY AAE 2 % AT PHOoE OE FrFolE
B dele A FRAFOLM TE EAA2E DN FHAG Bl 0 i 1 Auol Birde o

282 4 9t

T UgoR | & 233, ¥ 23b, & 24a, & 24bE Fx3lo] Al REol dFQ] P-4 R tiste] AWt

23a ¥ & 23b& % g o] A1 A

o] IR Eolr}, date ¥ owge] A1 A
zhal wjo] Het tﬂfﬂr a#jzxo

= o)},

T 2%t = 189 (o)olA F-A4 B=9 273} GAI(STEPD Ol g 3= ke, & 23be & 189 (c)ollA Al
73 SA(STEP2) ol tjgh 3|2 Eolt).

T 2323 Fxsh, F-Ald el 2713 SAI(STEPD Al E, AL 29X(SW1D) 2 A2 292 (SW2)7F &(0N) o]

27hal s o] A1FE(VGL) oA v Al2e M (VGH) o] F-X1= = wAlolth. oluf, A1, 2 EWMX~E(TL,
T2)e ' 2 Hof 9la, 5 EWAZEH DN Al==NDel 715739 (Vref)o1 A7bE AL A2:==(N2)el d]o]
H dst(Vdata)7b 17k Adejolth. oju], Z~EHA] FHAE (Cst) &= FAH o], FH(NL, N2)ol 44 M}
(Vdata-Vref)7} A¥c}.

i

S, A2 ERARE(DY =8l =29k AF HolE ALl AMA|AE(CdD o] AAFHAY A= 2l
. 5 EWAAHODY A2e==(0N2)o] e diolE Mk (Vdata)ol 17kE w, el QL) A
E(CdDE Fdg doly St (Vdata)e]l A7kevh. o714, deolE 1(DL)9] AHAE(CdD = F+5 EHA
2B (DD 9 A2x=(N2)2] Aol dASA FAHES JdTE s AWAEHZA, ~EA AAAE(Cst) 9
NP2 Bl 2 (Capacitance) ek & AHA A2 7He zh=t),

=189 ()& Fxahd, A1 29A SN R A2 294X (Sh2)7F B @32 go=a, Al A (STEP2) 7 A=
sto] 27z e o] Al M(VGL) = vhd wj7hx] A&,

F-Al *o e 4 A2 GHAI(STEP2) 2] AlZE Zol7F F-417d REoAe] F-Ald Bl o2, S-Ald REoAe] S-4l

olg]st A4 WA (STEP2)o A1) 32 %7} & 23bo|Th.

T 23b ¥ % 2428 Fxskd, AA GA(STEP2) A=, Al 29A(SHD) D A2 29X (SW2)7F o =,
5 EWX2HONY A2w==(N2)9] "A(AlelE HMehel dloly ALl AMAIE (Aol o8 dA Azt
Eob A (Vdata) 02 LdASA A, 27|13t GA(STEPD AN 2EF X FAFHAIE (Cst)ell FHHo] e

AsHQ7F BAHHEA T EAASHOD ] Al==(NDe] dgh(as djbel <5 (Boosting)sh7] Al #tste]
205 o] ALAMVCL) R vk wj7hx] 234 fzolzltt.

ShH, = 189 (¢) ¥ & 23bE FEIW, F-Ad B9l Al GA(STEP2)olA, 5 EWAA=H (DD A2k
E(N2)9] A(AlE AshS ¢4 dh(Vdata) = FAAA F7] A8, dlolg 21(L)¢ AAHAIH(CADE ©
Lo, S-Ald R A WA(SIEP2) oA AT dHold de(Vdata)E w3l dHeolH dgd(=
ANE ol & F5 Ak, olHd A5, F-AlA Beo] A4 @A (STEP2) 9] A2 £~92](SW2)9 =93 525 9
3, AdgdgozA dolg (L) MIMAIE(CAE o] &ste Aol dldsts = 189 (o) A2 =9
(SW2)ell ik Ele]W s AEakA] &1, GHGLLZA dolE HMGdES ol&sh= Ao dldsts = 189
(b)e] A2 2=99A(SW2) 9] Elo|WEE o]&3 FE U},

T 24bE FxSW, FE EWAAZEHOD Y olF=(k)E Vgs-Ids x| 7]
7b 2 e ERAAEHOD Y olsk WAp AR Aolmm, o] olFk WA a7l skl zz}
2822 THT HelHE B dHolHz Wiste] TFdEorN i 747te] s ERASEONY olE

Aas 2o & A a2 A7e e ERASEHOND S olekrt wEe(92)dM e 54 H 1—E—(Lookup
Table)ell X 2 4= = 7]E ole=REF_KZ H=s B dolBs TR ol HAAE F9F

o

H

71k 1’418511 o] 71&7] Aol

fo t1 o
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Ak, olell wel, FF EWAAHODD G olsk HAte] mE a4 3 HEe] 2w dS dqadE 5

obefoll A=, ol el Adme L el Al de] mE f7IAARY BAZA10)e] EASEAD e
TS = 25a WA = 25f8 Fxste] el Adrgdich

= 25a WA = 25f& 2 o] Al Ao wE §71-AE TAIEX (1002 BAMED i Az F
A& vehd Z=delth. &, = 25b WA &= 25follAE, Aol HoE fsle], oA dACA EAlE =HWE
= O Al FAIEHA] ek

Al FRAGANAE, & 25aF Fxed, 2 5 EWAXE (DD AJE HAF(251a), ZF Al EWAZE(TD)
9 7} A2 ERA2E(T2)Y ACE AF5S FA45t7] sk AClE 1(251b), ZF F5dy ZADVL) % AZ ]
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A2 FAGANME, © 25bF Fxshd, EAAAEHODD Y ax-29 P9 vEA F(253a), 7+
EWA2E(T]) Y] 22-=79 9 (253b), Z+ A2 EWMA2E(T2)Y &

Al F(253¢) 5ol Z+ 75 EWAZHON Y AlolE M=(251a), Al]E #1(251b), 7t
AZAHE AFE(252), ZF 7]EAY GRL)H dAs s A9 (252b), 1E]a

(Cst)E 3 *36}71 et A1Ew ) E(252¢) Tol B 719(250) el FAFHT}.

R
ki
2
Olﬂv

o

A2 FAGANA, 2+ T EWAZEHON Y 22-2d9 G99 vt F(253)2, AMES A8y A%
o224, A1 FAGANA FHE 7 F5 ERAAEHODY AClE MF(251a)9] FAYAC U$EHE HA
FAEY, 7t A1 ERXAE (T Aa-=9 G99 v F(253h)2, AloJE gel(251b)olA Zh A1
WA 2E(TD) 2] ACE AF g she Fie dgse X 4", 7 A2 EAA=E(T2)9] A
gQl dHe vA F(263c)S, AlClE #Rl(251b)ellA Z A2 EWRAZE|(T2)9] ACJE HF 945 3=
ol d-&=E Aol F4H).

A3 FAGANME, = 25cE FEEH, 4719 A drid 9] 7SS B1(254), 4709 A drtt) 270

H
At 2Q1(255a, 255b), 1709 34 dwrith tl$¥ & dloly 2491(256a, 256b, 256c, 256d) &2 4l
| A€

-11:: (mim =

25c% Fzepd, A3 TAGEANA FHE 71%@_ b el (254)2 4n-29 A dlolE] 2hel(256b) 3 AAH = &t
A 2~E(TD Y =4 dlolg 2}el1(256¢) 3 AAHE 349 Al EWAA2E(TL)

FonA AUE T EEY

p rg
o,
2
40
B
5
o

i
]
oot
oy -z
g

w3 xﬂs TAGANA FAE F5AY 2kel(255a, 255b)2 4n-3WHA ulolE 2<l(256a)3 FAEE A
(T2 =g A= 4nHA do]g #4(256d)7 JAHE 3tA9 5 EUXAEHODNe =

w3 AT dACA FAE dolg 2kel(256a, 256b, 256¢, 256d)S EE 349 A2 EMAAE(T2)9 =

A AFo2A Jg o EE5FE xFe

3, A3 FAGANAE, & 25c2 Fxad, Al FRAGANA XA A (252b; =AY 2kl (254) 9]

AAdE) e e 2 AZAHE Al ERAEH(TD O =8Q A5(257a)3, Al 34dA A I8 49

H(252a; &Y 21(255a, 255b)9] AAWE)Y Y 2 AdAFE 5 EAXZHODY =l HA=

(2570) 7, BE 39| 7} F5 EWALE DD A2 A=(257¢)3, 7t st 5 EWRA2E (D) 9] AlolE
=(251a)¥ Y T2 AZ¥E B2y 2 349 A2 EWAXAEHONDY 228 AF 9IS = RES ¥

K

= o 3z
Aete dTS sl A2ZH ) E(257d) 9, A1ZY 1E(252c)9‘r 89 22 <

st =& A A E (Cst) <
E(T1) 9 &2 A=+(257e) o] ¥ dAHY.
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= 25cE W, A3EA dAA AR (252b; VY B1(254) 9] AATE) I dAdFo] PHEE =
gl A=(257a), 4n-3 WA ©vlo]E 2h1(256a)3 AZEE 349 Al ERA2E (TS =¢< A=, 4n
A dlole #1(256d)F AZHE 349 Al EWX~E(TD) Y] =#A HFo|r}.

25cE =z, A3 FAGANA AZAHE(252a; TEAY E}‘{1(25521, 255h) 9] AATE) Y AdE o] FA
= =g AF(257h)E, 4n-2 WA dlolE #}l(256b) ¥ AAHE 349 FF EAXAHODN Y =< A

T3, 4n-1 WA dolg 291(256c) 3 AAF = o 5 EWALEHDD) S =l ATl

A4 FAGANAM =, = 25dE

E(252c)8F, Z4 FhaelA Al E
HZHA(258a)0] 7+ 3la vt} &

Az, 72 349 F5 EWAAHODD O 22AATF(2570)9 A4H A1Z o)
1*E1(T1>4 222W=(257e)0] AAFEE AY ZolA I AdAH= et

A5 FAGANAE, & 25eS Fxs)
o .== H=(258h) 0] HFAHT).

UM FAE o= HERHF(258a)F AN FrEETie] =9

g Aoshe gagoui(259; WA Haw o] FAAG. Z
7 st BHSS XdeE f7IS(MEADS AFsa 775 el
TEATS A= 4 vy, A, WOLED(White Organic Light Emitting Diode)¢l A%, =
S-S XEEE FU5 S A58t wgste Wikl AYIHE T UL

L 252 A & 25{& #=x3sty ’““éf& xﬂl *‘/‘1&1101] w2 %71{474]%}%1 ] ](10)«1 i’*ﬁﬂ”(ll)ﬂ] o gk

FAA, AoJE AF(251a)0] WHEX
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