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9] 34 Zzbol] Wi E f71EE o] Q=S WgA A S

A7) Bgre] spa Zhzbe 7)) TRT9 ZHolk 170 ATAIE S Edtaly],
D =

Adst= A1 TFT;
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At 7%
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o

A1 &A7E Z7] VD A el HEEa, A2 @x7E N2 == HEE Al A

2N T 9] AYAHT, A7) N2 =B 88 A7 N1 =22 HdsE= A2 TFT;

A7) N2 wEo] AFe] oF A9, AV NI »E9] 88 N3 =t [ddst= A3 TR

JAaNze e A29AHL, ZVFNTE AV N2 =22 AdsteE A4 TFT;

WA S o A9 EAL, AV N3 mEoA i EHE dHeolE Ags FUIEE tole o] o= Heow
Aaste A5 TFT;

22704 5ol ofsf 2~91HE L, vlolE HYS AV N3 wE2 F¥Heh= A6 TFT; 2

AN T o8] 2AHL, Z7SANEE 7] A6 TFTY ¥ v A7) oz Aol HEH N4 =28 &
Hale= A7 TFT; & ¥ 3hets,

id TA A

AT+ 2

o] sk Zhzbell wiAE f7Ed vol LEE WMIAA BdE FAISE 1T FA Al )lolA,

47) Bael B 2Azhe TSl sk AolE 1)e] AAAEE Ees,
=

D
20T o] 2AHIL, A Tt HEE N2 =29 S¥& V) N1 === ddYsts A2 TFT;

A7 N2 == AT o 29 Ha, 7] N1 =29 23S N3 =22 dgste A3 TFT;
=

AT GA7F A7) N2 == JEEa, A2 G 7] 27135 Tashke 271sls 2kl A7) A4 TRTE]
2oz ©z2b 9 A7) A7 TRTY) A2s whxbe] A&E Al ANAE; S 23ets

T7IEE T AA.

A543
B0l 3l Zbzo] wjAE f7EE golo s w3 A S FASHE F718H BA ZA o QloiA,
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uhg AFe] osiA A9 H A, VD AP N1 == dgshs Al TFT;

AL S27F &7 VD el HEH A, A2 FArE N2 =] HEH Al ASAE;

2T o] AYAH, A7) N2 =9 HES A7) Nl =52 dddt= A2 TFT;

A7) N2 ==0] Alzo] o8] ~9AFa, A7) N1 =22 88 N3 == AE3t= A3 TFT;
2

YA o 29 HaL, 27T E GV N2 ==

g sel o] A9A I, A7) N3 =2oA fJHEHEE doly dgS f7dd thejere] ot A=5o=
A3t= A5 TFT;
2N s o) 29, oy AYS A7) N3 -2 EE3k= A6 TFT

AE a1, 27855 7] A6 TFTe &893 7] et Ao HEE M =22 &

2 AA T o3 29
g3l A7 TFT; 2
1 @27 47 N2 == &, A2 9@z A7) 2738

A w2 D7) A7 TETO A2 dxfel H&E A2 AAE E s,

rz
fol
il
o4
ol
QL
rir
P
~N
Lot

A% kel, A7) A4 TR

g FA A

AT 4

o] gla Zhzbel wixE 71 tolo =g WPAIA S BAISHE F71EE EA Al doA
A7) B a2 749 RIS Holx 1709 ARAHE E3ats

g Aol oM A, VD AYE N1 =2 HAests Al TFT

AT EA27E 7] VD el HEEan, A2 @A7E N2 mEe] HEE AL AAY;

2N T o) AYAHL, A7) N2 =B 88 A7 Nl =E2 HdstE= A2 TFT;

DSl el 29980, 27)HAEE A7 N2 i

WAl s oa] ~9A AL, 7] N3 =EoA iEEHE ol S f7EE tho]o 9] ojiE Mo
Aaate A5 TFT;

22704 5ol olsf 291, vlolE HYS AV N3 =t Feh= A6 TFT;

ANz g 29A Ha, 2713 AFE N4 =7 Agst= A7 TFT; 2

AL G27F 47 N2 =B JEE I, A2 927t Y] 27ssE FEshe 271sMlE gl A7) A4 TFTe]

1
s R W ) AT TS A2 wAel HEE Al2 ANAE R EPEE

%713} 717l A7) N1 ==, N2 == N3 == @ N4 =22 %73 A7]1,

gz 7)zkell A7) dlole] Ak (Vdata)d A7) A6 TFTQ] EE4ek(Vih)e] 2ol zk(Vdata - Vth)S A7)
N2 L—_Eoﬂ Xi%}*]?]ﬂ

g 77l A7) g gol e HRATE,
7 T AA.
3T 6

A WA A4 T o= 7 el glojA,
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2713 717kl A7) N2 =5 2 N4 =55 %273 A]7]a

2oy 71Zk 7] dlelH det(Vdata) 2t 7] A6 TFTS 8 A9 (Vith) 2] ko] gh(Vdata - Vth)& 7]
N2 == AHA7] L

W3g 7|3kl A7) 7R vole =g AT

)

719 A A
AT 7
B0 3l Zbze] wjxE f7)Eg tol o s WA A S FAISHE F718H Al ZA o] QlolA,

Al E ©@xpe} is ©zb7) tho] o= AR gAlgd o8 A, 27 EE A7) N2 =22 A
=23t A4 TFT;

gl o) A9 FH I, A7) N3 wmEelAM 1EEE HolE AdE fUIEE Holere] ofkE d5om
Aeehe A5 T

2R S ojsl A9 S, dlolE ks V]I NI =E2 F¥shs A6 TFT; %

Aol E & }9‘r a2 wArh veole = A E gAMNS e o A9RE A, Y] HANSE 7] A5 TR
FEas} A7) o Aol HEE N4 =R FHaE A7 WS Edee

o] s Zhzbel wiAlE f7dd tol L EE TAHAA S FAIShE 71 FA A lolA,

oz
~
e
I
Lo
o
B>
&

22 77he] TR Aol 149 AsfAHE E3st
g Alsof oEiA AL, VD AYS N1 =22 HAYdh= Al TFT;
A1 GAZE 7] VDD el HEE A, A2 GArE N2 msedl A& A1 AAE;
220G s 2~9H L, V] N2 =50 FES AV N1 =2 AEeh= A2 TFT;
71 N2 mEe] Ao o] 29 H A, A7) NI =29 85 N3 =&

=
AOlE watsh &2 w7} thel o Aol el Bl o8 29 Y3, 2FNEE 4] N2 wEE A
@3l A4 TFT;

g ase o8] A9A I, A7) N3 =EoA fJEHEE Holy dAgS fU|dF tholere] ot HA=so=
A3t= A5 TFT;

2Rz s 29 H AL, doly dte 7] A5 T & gz FHsk= A6 TFT; 2R

Aol B whxpe s w@A7h thol o= A s} gl ofs] A3 a, A7) AANEE 3] A5 TR
EYuy A7) olwE Aol HEE N x=2 FHshe A7 TP S T8k,

7 A 3A.
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g Aol oA 29w ar, Vb dUES N

A1 ©27E 237] VDD Aol HEFE L, A2 @A N2 2o HEE A1 ARAIE;
25 el 29 s, 7] N2 == F

7] N2 wEo Alzo 93 A~YALF, 7] Nl =59 88 N3 v
Aol E gApel 42 Gyt the] o= Avld Eof

ot Ho
-
o-?‘_ll
)

B50] sha Zztel WAR 4710 ol QEE WHAA HL BASE 4710%

=]

A Aol leiA

W 5ol oalA) 2998, VD A9 NI wER A9ss AL T

o

A7F VSS Aol A&, A2 TA7E 7] N1 ez & Al ASAE;

2z el 29 s, ] AMAES A2 dAF HEE N2 k=B FHES Y] NI mER Adehes
A2 TFT;

71 N2 =2l szl osf A9 A, 7] N1 =29 F¥S N3 k=R A9t A3 TFT;

Al E ©@xpe} iz ©zb7) o] o= AdAE gAMEd o8] ~9AH L, 7] HANTE A7) N2 =22
AgslE A4 TFT;

WA G o5 AL, 47 N3 =M 48 E= ol AYS N4 =2 st A5 TFT;

20 S o) 29 EH, oy AYS AV N3 =2 E¥3l= A6 TFT; %

AOlE &x}e}l Ax w@hxprt tho] o= AUAR o] fAAZe o] A~AHAEI, A7 YAANTE A7) N3 wER
Z93l= A7 TR & s,

=

F7Y HA A

A7% 1

A78 WA AT F o= G ol glofA,

27138k 712l 7] N2 = R Y] N3 =S 2718 AZIAY, EE V) N2 k= R Y] N4 =EE 27]8)
Al71aL,

Zzar 7|zt 47] diole At (Vdata)¥ 7] 216 TFTE] £ A9k(Veh) 2] Abo] gh(Vdata - Vth)& “d7]
N2 =X AFAI7]aL
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3} NFo] oA 293P, VD A9S NI ==
A1 dA7E G N =20l H&E A, A2 @x7k N2 =20 &8 Al AAE;
N3 === Adsls A2 TFT;

2N T o A9HE L, 27|FANFTE A N2 ==

WA so] 93] A~AFI, 7] N3 =EoA JHEE doly HAAS FrdH tho]le=e] ot AFow
A3t= A4 TFT;

27055 93] ~9A A, Holy A4S AV N3 =2 &8s A5 TFT; ¥

A G o3 292

, 871 =713l
: TF

= 871 A5 TFTe &8 vl A7) {71 Helerns ojvt
Aol A& M =2 &9 =

ol
rir
2
o)

7143 BA A
A5% 13
A12 groll QoA

Z718} 713l A7) M REE

il

x713F 21714z,

T2y 7|3kl A7) dloly At(Vdata)d A7) A6 TFTE] FY A% (Vth)e] =}o] Zk(Vdata - Vth)S A7)
N1 == A A&A7]a

W 717k A7) N1 =22 VDD Ao s A ghA] ]1, 47] Vdata - Vth kol %71 Al AFWAIEE 4 F3dtA
A7 N2 B AYEI, Y] f71EE o]l e=E o

F7IEg EA A

ATY 14

W Algo] e 29 Far, VD AYS N1 ==2 A9t Al TFT;
A1 ©27E 7] N1 =20l J&Ea, A2 @x7F N2 =20 HE5E A1 AHAIE;

2T oA AR, 2SS E 7] N2 mER ddshs A2 TFT;

>

N7 N2 =29 Ao o8] AYAE, A7) NI =29 &85 N3 ==8 Adst= A3 TFT;
2NAZ 93] A9, 2V|FANETE AV N2 =R

15 93] 2FHa, 47 N3 ==dA Y8y dolE AYS f7183F ol o A50=
= A5 TFT;
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ZEay 7izke] 7] dlely dst(Vdata)@ 7] #16 TFTS EE A (Vth) 9] ko] gh(Vdata - Vth)& 7]
N1 == A&A7]aL

W 717k A7) N1 =22 VDD A<t

o7 A7) Vdata - Vth gte] A7) A1 AAMAEHS 2535
A7 N2 22 Ay, A7) f71EE o

719 EA] A
AT 16
B0 3l Zbze] wjxE f7Eg tolo=E WA A S FAISE F718F Al ZA o] QloiA,

N
Al E ©@xpe} i ©zb7) tho] o= AR 270 %d o8] 29 H A, AV 2ANEE V) N2 =ER
AgslE A3 TFT;

WAzl ol 29 AL, 47

=

3 oA d¥E = dolH Age M k2R gk Ald TR
2% ofs 291, dlolH ke 47 N3 =2 E¥dke A5 TFT; 3

AOlE ©Apel Az ©x7E dole = A E o] g Alilgel o AfREa, 7] gANTE 7] N8 mER
Z93lE= A6 TR, & 2338k,

71 A A

A+e 17

216 el glofAl,

A1 27184 712kl A7) N3 == 2 A7) N4 == 27)3) Al7)a
A2 z718F 712kl 47 N3 =EE %7]3 Al7|aL,

Za2ad 717k A7) dlole] At (Vdata)® A7) A6 TFTY Eeld9k(Vth) e H(Vdata + Vth) < A7) N1
wof AAA 7] AL

g 717k A7) N1 ==Z VDD A

o 27] Vdata + Vth gto] A7) A1 A E S A4t
A7) N2 w22 AEEa, A7) {7183 ol

g EA] A

A7% 18

Boeo] sha 747kl WAE §71% el =g WHAA S FASE F71%F BA FAA glolA,
A7 B

o] sha Zbzhe 6709] TRTe Aol 17he] ARAHE £3Fste,
2

Nz 9FA A2YHET, VD LS Nl =&

3
ok

Agst= A1 TFT;

2
—

GA7E A7) N1 o] H&EEa, A2 Gz N2 =X HER A1 ASAE;

A7 N2 =9 Ao & 293 Fa, AV N1 =29 &3S N3 =8 AE3= A2 TFT;

Al E @xte} A @z} tho]le = AR o] Alalge o8] A9AEH, AV AMANTE A7) N2 mER
Adst= A3 TFT;

wagalsel o8] 29 EI, 7] N3 wEolA gEEE doly At
AgslE= A4 TFT;

tlo

F718Y dolere ofws AFow
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[0003]

[0004]

[0005]

[0006]

AN FO o8] ~LAF AL, HlolH HULS AV N3 ===

AolE st &2 w7} thol o ZMMo] A Sl St
Y A% 37§18 doleme] ot Aol AEHE N4 wEE FHSHE A6 71 E LesHe

A8 Fell letA,
2718} 713k 37) M =25 27]8 A7),

Tz 713l 7] dlolel Ak (Vdata)=t 7] A6 TFTe] #& A (Vth) ] & (Vdata + Vth) #t& 7] N1
mEd AgA7]aL,

B 71kl 237 N1 =S VDD Aoz AFA7|a, A7 Vdata + Vth gtol 7] A1 ANAIE S sk
[e] =]

=13
=
71 N2 =EE daEal, A7) 718 gelEs wEATE,

e {1 BA] Ao B3k Aow | BT AAEAE AR2EA(Cross-Talk)E o], 7|4

(Vref) wiA7 =7]38(Vinit) 914 glo] 3422 Fdste] maAE #olol(layout)o] 7Fsd F71834 FA
Ao #3k Folrt

W 3 7] &

T o] WFAE, =, Aokdo] Houw SHEEEVF wE WP qA FA 7L T wa Q. H3 A
A2 2 AR = NAFA AR (Liquid Crystal Display Device)7} B2 o] &HAA W, AAFAALXE HE

o] Fhoz WMgolEr} AQdtar, YWr|, Wadd] @ Aokt FolA 71&=A dA7E k. oldl, ApA|EFo] JhE
sto] o] Fo] FashA @i, Hr], WdH E Aok} FoA AR 4% f7] 2337dR] (Organic
Light Emitting Device)ol tjgk #Alo] Foxar A},

F718F A A=, AAelectron) S FU8HE &= (cathode) % g2 (hole)& FSU8h= ¥= (anode) Aol
ol FEE FEREA, ST 2AAE A R FEA 2AE Aol 2ET WEE FYHEU F9dd

AR D GFo] Agste] dA|E(exciton)o] AGE L, AFE AA|Eo] 7] FE] (excited state) oA 7] 4/l
(ground state)2 HoJA|HA WF& dooZN S wAIShE TAA| o).

T 7o WE fUEF A AR AV §7] @33 o] Q= (0LED) Ol SIVtEE s AR A7|E =gl
Y TFT(thin film transistor)& &3] AstA H =, &Fo] X&EHo g2 o]FojXHA =zto]d] TFT7} 43}
Ho] &¥ A% (Vth)o] ®Wsl=E = A -] St).

olg1dt EAHES MASY] f8l, TFT e AYWAIE(Cap)E F7F=2 A (24, 5TR 1Cap T3, 5IR

2Cap T%, 6IR 1Cap T2) F71Ld TA| X7 Aek= ATk, 2y, TFT9E AMAIE (Cap) S F7F2 wi %] 8k
3la FroME =gtold TFTY d3jo] we F8 A (Vth) Axle] EA49 A5 &A%},

EE, FUIEE 34 AXE A AX T olfE FAE It s WY Y AY(th) 2 olsk
(mobility)e] EA =}ol7} WASFe], OLED(organic light emitting diode)E& TEA7|= ZAFHo Eekx|a 3}
2E ol 3k Wzt HASA k. dybH o g 274 FF TFTY 54 Aol FHlel] dFey FH& 2
AN 7131, OLEDE T&38tiA HAstE & TFTY d3tz Ad EA Aole f7Ed FA] A9 #9& 74
AZIAY AR 2~EA(Cross-Talk)E TN 7= EAH ok, =3, {783 ZA FX9 A7|7)
fEstEln, nejAEE Wl FAld go], ARAEIS A AN LA EE FAET ¢ Y= Ao At

o] aHY,

o

0%

ZeEE
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€ 0001) Wighel=r IS5 FE 10-2012-0061146(2012 06€ 13Y)

AEste = HA
2oy o oA Ad FAEE ddsly] A% AR, ARAEA(Cross-Talk) S 9 & 9
=

=}
Al ZAE At Ae 71eA Al

s

Ui

=]

B EAHS sk A Adew, 7S (Vref) widah 2718 (Vinit) w4l glo] 3}
x 7

H =
ok (layout)o] 7bs 3t 713 A FAE Agdhs A& 714 dA= I,

B e o 49R EAYE das) A9 Aez, =ejoly ThTe] FE(Vth) o) A o] e
(e}
N

)
1=
ot
=]
>,
o
il
2,

b
_°|l’,
r\r
>i
o
N

}.

2
=)
2,
fu
o
:L

3 3 Selm, B oune thE 54 9 ojdEe] olstlA JEH A, aee
ol &b Fl&Robl A Bakel A4S A Aol I ol 5 A A

0‘01]*1 Avgh BAE st 9g 2 ae] AA de wE §UEg 34 FA =, 559 shA Zzbel oy
A8 g geole =g WFAIA s BASHE F71E A AR QlolA, 7] B sha Azhe 7
el TFTeF A= 17]e] AMAEE Egaty], FF 25 o&r 2~ =]a, VD d9S Nl =2 dd3s)
= A1 TFT; A1 @27F A7) VDD Aol HAEE A, A2 @x7F N2 == HEE A1 AAE,; 202059 2]
g ~9FE I, A7) N2 =20 FHE V] NI k22 A9shs A2 TFT; 7] N2 ke /\Jio{] e 9%
Ha, A7 N =29 £8& N3 ==2 Adsts A3 TFT; A Zo] os) 2 dsa, 271355 A7) N2
rEg HushE A4 TFT; Wgalse] o8] 293 =i, 7] N3 w=ddA] g s doly dAds f71dd v
o]9 = 9] ot AFo R A= A5 TFT; 25 o8 29w, dlo 1E1 Ags A7 N3 =22 &9
3l A6 TFT; 2 g AA e o&) 23S, 27|FA55 47 A6 TFTe 8wy} A7) oz d=o] A

o Ee] AA] el e fUEg FA A - “

& ﬁ/\lo} Trﬂ%% i/\] FA gloiA, 7] Hae] sk 7 77H4 TFTQ} 1401‘: 7 W A E &
o

I, A wx}sa} ﬂi%_ N2 Ee) &9

FEa, A7) NI k=9 FEHE N3 w22 AYshs A3 TFT; E]*i"di 1 AoH *HZMFJL ?-iﬂ@tmfz% 371

N2 mEm deehs Ald TFT; 23ilso] os] A= ar, 7]

> N3 e =

ol ot d=0= Adste A5 TFT; 274150 93 iw"%?&ﬂi toly He+s ”71 N3 xER &
gt A6 TFT; B Aldse] o8 293 E L, 27|SAEE 7] A6 TFTY 8w A7) o == d=o] F&
H N xR EEEE A7 TR 2 Al @37 A7) N2 == ZEHa, A2 9x7F 47 273058 35338
= 271345 gel, 7] A4 TFTY &2 gxp 9 A7) A7 TFTY &2 e HE5E Al AdAY & 233
=

2 o] AA] ool mE frdE BA A=, 559 a4 ] wiXE f{7Ed thole =g WAAA I
3e FEAIBE F1EE BA A oA, V] 559 st Zbzhe 719 TRTSE Holx 1719 AFAEHE
ey, whag Also «MW 291 E a1, VD Y& N1 =22 ddsh= Al TFT; A1 @27 447] VDb A9
of A&Ea, A2 @b N2 mso] HEE A1 AFAE; AT od AYAN I, AV N2 o] HHS

A7l N1 =2 AGs= A2 TFT; 7] N2 _LLEQ] Also] e
El A3 TFT; Az o3 =9AH 1, 273 s
oa] ~9AE, A7) N3 koA Y= doly AYgs F7dd

27055 9] =9, dolH HE AV N3 =

o 29w, A7 N LCJ ZHS N3 =22
A7 N2 w=2 ddelE A4 TFT; gl 3o
I toleze] o= AFo R HAdal: A
2ok A6 TFT; 2]l zel ofs) =913
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[0020]
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Ha, 271355 A7) A6 TFTY 8 a3 7] ojies= Ao H&d N4 =2 E83E A7 TFT; 2 Al
SA7E A7) N2 wE HEE A, A2 9L A7) 273 eE FEehe 271sE 2l 7] A4 TFTe] A
ox} D AT A7 TFTE] A2 vzl ALEE A2 AHAE; S £33},

it

ool AA oo wE frEd 3] A=, 55 A Az wix " {71 vl e E WEAlA &)
e BAERE f7IEE BA AR oA, AV Bae] sha A7 79 TFTSE Holk 1719 AsfAEE
Egtets], W lsel oA =9, D HYS N1 =22 dYdhs AL TFT; Al 927k 471 Vb A€l
of HE&EI, A2 ©ATF N2 et HE&E Al AMAE; 2NS ] o] AAAEFIL, V] N2 =B FHE
A7] N1 =28 dusts A2 TFT; A7) N2 =29 A3 e ~9AEa, A7) N1 =29 85 N3 ==
Adale= A3 TFT; gAlalEel oa] 293, 2V|sAEE 47 N2 =2 ddsts A4 TFT; 2dil 5o
o3 A=, 47 N3 e=oA JHEEHE oy M-S F7Ed thole=9 ot AFom Hudh= A
5 TFT; 27025 e & 293 = i, Holg AYS 47 N3 =2 93 A6 TFT; Wi* Zol o3 =94
Ha, 2713052 A7) A3 TFTe] E8da A7) A5 TFTY 9dhe] HEg N3 == &8ss A7 TFT; 2
Al dA7F 371 N2 w5 JEH T, A2 g7 3] 27|silEE FEshe 2713E 8], A7) A4 TFTY
ZZs @A G AT AT TETE] A2 whAe] A& A2 AHAE;E 2

] A=, 2713 7|3k A7) N1 =5, N2 =5, N3 == 2 N ==2
7] dlole A(Vdata)3F A7) A6 TFTe] ¥ A (Vth) el x}o] gk(Vdata
t |

oo AA el wE fF7Ed FA A=, 2718F 713l 7] N2 == 8 N =EE 27]sE A7)
Zeadry 71kl A7) dol® Ht(Vdata)d 7] A6 TFTe] ZH ¢ (Veh) o] 2kl gt(Vdata - Vth)
= A7 N2 e AAI7Ia, g 73] Y] {1 vel =g AT

ool A do] wE FUEE A G, 5] shA Zzbel wiAE {1 thele =g WgAlA 3t
de BAERE G BA AA A SllA, ] B st ke TR TRTE Aok 174 ASfAEE
z3aty], g Asol] oA A9AE I, VD AYS N1 k=2 dgsts Al TR Al 9271 A7) Vb A9
of A&E I, A2 FATE N2 ==l HEE A1 AWAE; 20256l o] 29 EHL, Y] N2 == FEHS
N3 == Huahs A2 TFT; 47] N2 =29 25 93] ~9Awa, 47 N1 k=9 F85= volE dys
71 N3 B AdEhs A3 TR AlClE watel Az dxrt tole = AuAds o] gAlalse os =935
3, 27|EAEE BV N2 =ERE X*“?‘S}h A4 TFT; wgase] os] ~9A=a, 7] N3 =EoA ==
dole] A¢s F71dd thole=e] o= HFoR A= A5 TFT; izﬂﬂil os ~9F =, dlolH
kS 47 N1 ==& F¥€ske A6 TFT; 3 Alo]E date} &2 gxjrt tho]le = AvdE o] gAlalse] o3
=9AE A, A7) GANSE A7 A5 TFTe HEdd) A7) ofws= Aol J&E M =2 F¥dhs A7

2 g o] A de wE frEd B4 A=, 55 A Az wiA " f71Ed to]le = E WEAlA &)
e BAIERE f71Ed B4 ARl oA, AV Bl sha A7 7] TFTSE ok 1719 AAEE
xetets, B sl oA 29 H I, VD HYS N == dYdt= AL TR Al 927k 7] Vb A9
of HEEI, A2 ©ATF N2 =t X**El AL ARAE; 27R05e] o8] 2 FHL, A7 N2 =29 FE&
A7) N1 =22 Adsks A2 TFT; 7] N2 LMA Az & 29AFT, A7) N1 =29 &S A7) N3 =
T2 AgsteE A3 TET; AlClE ©@hxpe} &2 wxrt o] et AR gjAlhlse o3 A9 E 1, x7]|s)
ANEE A7) N2 =E2 dgsts A4 TFT; daalsoel o8] 25, 7] N3 =oA JdE= oy A
Hs FIEE tolers9 OHLE Aoz ALstE A5 TFT; 285 o8] ~9A4sa, doly Ads 4
7] A5 TF 4 A2 GRE FYehe A6 TFT; % AlE ©hape)l Ax @7} thol o= A o] Al S|
og AL, A7) AN E 7] AL TFTY] EYaa) A7) ot 5o HEE M =22 FYsle A
7 TFT; & %383t

2 g o] A de wE frEE B4 A=, 55 siah Az wiA " f71dd to]le = E WEAlA s}
e BAERE f71EE BA ARl QoA AV Bl sha A7 7] TFTSE Aok 1719 AAIEE
ey, wF o] oA 29, D AU N1 k=2 HAEshs AL TFT: Al &7k A7) VD 9
of H&EI, A2 ©ATF N2 mEol] HE&E Al AMAE; 2T o AAAEIL, AV N2 =B FYE
A7 N1 =2 Adsh= A2 TFT; A7) N2 =29 AlZe] &) A, A7) NI =29 &3S N3 =2
Adshs A3 TFT; Alo]E @hakel Ak gy tolo e AvdE ] gMlslsol os] 293w, 27|3hlss
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[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

E=4d 10-2096563

on

A7) N2 wER AYsE= A4 TFT; S33also) o&) 293y 3 oA dEEE dolE A4S

719 tlol Qo] ot HMZo 7 HAYE= A5 TFT; ézﬂ_ﬁioﬂ o 29HE I, "oy ALE 47 N3 =

2 Z¥3e A6 TFT; ¥ AIOlE wxpe} A w@xjrt ol o n AUWAE ] g MAIG o AYHF L, AV
TFT; &

of whe fF7IEE BA A, 2718 713k A7) N2 =2 R 7] N3 mEE 278 A7
M =25 27]8 Al7lan, 2o 73] 7] dlelE A (Vdata) 7 &
el

et Vth)A 2ke] gh(Vdata - Vth)& 7] N2 o] AH4A7)an, @g 717k 7] /71
71

YANZE A7) N3 =22 =43 A7 zahsit}
w Ee] AA el wmE f§7IEF FA FAE, 550 sa Azl wixE f71EE tole=E BEAA g
Fe FASHE 71 FAD Al olA, 7] Bl Bk 747k 7S] TETSE Aol 17Re] AvAEE
ey, 4 Ase] s 29, VD AYE N1 k=2 AYshs AL TFT; All @247k Vss ddel] A
S5aL, A2 GATE 7] N el HEE Al ARAE L 205 o) 29 AL, *Pﬂ AN A E o] A2
A7 JFEE A2 k2 FEE V] NI =2 HEshE A2 TFT; 27] N2 =29 AlSe] ofs] 2935
71N =l FHS N3 =2 AEsts A3 TFT; Alo|E wxpsh &2 @xp7h DMO‘: A9 o iji
o 93 A9AFHT, AV FAXNEE A7) N2 w22 HAE3E A4 TFT; 232356 o8] A29A=T, A7) N
w=EoA §jEEE dolH Hgs fr1dd DM&EQ] OHiE Ao w Hdsh= A5 TFT; Z:ZH/\JE of <& 2
AR =, deoly Hts A7 E gzt A2x w@xy) toles AU
o]

s

71

7]

woamge A dlo] mE f71%Y B4 FAE, B0 sh A7) AR §78Y dole=S WYAA 5
g EASE Y EA Al QolA, A7) B sa 27 6719 TS Aolw 1719 AdAHS
zakalE, B Ase] oA AAHL, DD AL N wER A AL Al @Ak 2] N s
of BEHI, A2 WA N2 wmEo] AEE AL ATNAE; 7] N2 o] Azl ofs) 29YH3, $7] N
So 32 N3 wER Awshs A2 TP 20050 s 29981, 27458 4] N2 mE2 Adshs

A3 T WHAEd Ga) ~AAE L, 4] N3 wsdla gese do

4
2]
2
& o

Aoz AYsli= A4 TFT; .&zﬂ_ﬁ;oﬂ ofsl 291 ar, wely AtE A7 N3 mER E¥she A5 TFT; 2
g AR Sl < *HX‘E] , A7 27185 27] A5 TR &8 @xbst 7] {718 tolerl] djns
Aol AEE M =5 }~ A6 TFT; & E3hect

2 13} 713kl 371 N4 mEs 2718 Al7)a, 2RI 7

we] A o] mE UMY EA PAE, 27
2ol 7] wjolel Ask(Vdata) 3 47] A6 1] %)
A7, @Y 717k A7) NL mES VD A2 A8A71T, 47 Vdata - Vih gkl 471 AL AN EE 2
Frste] 7] N2 wER AT, 7] F710F deleEE wYA,

o] 3 ZHzte) WX ® G749 oo s wsAlA 3§
9 3 Z4Ze 7Y TRT9 Hom 1709 ASAEHE
Eghshe, %L% Azol oeiAM 29 Ha, VD A& N1 =E=2 ddshs Al TR Al 927F 47] N1 ==
27 N2 wmzo] Hé ¢

O

g AL ARAE L 2T osi AR E A, VSIS E AT

2
iy ol
dp
1,
Rl
.2
[\
rﬂ

N2 wE2 %j%}s}~ A2 TET; 471 N2 =29 Ao o] ~9A =, 47 N1 =29 &85 N3 =2 A
&= A3 TFT; 20250 o] ~9dEa, 27|85 S 47 N2 =22 Agals A4 TR 235 o)
29, Z7] N3 =EdA fdEH = HlOH A4S F71%d golere] o= dIow Hddsh= A5

o o) ~9HEa, doly AHAS AV N3 == Zdste A6 TFT; 2 #A s o) ~9)

A5 TS E Gsh 47] F71NF thel 0.5 ofmE o] HEE N4 =

2 oA AA def mE f71E3 FA FX =, 2718 73] AV N2 == 2 3] N4 =EE x7]38) A7)
a, ZEay 713kl A7) deole A (Vdata) 3t A7) A6 TFTQ] 8 A (Vth) 9] Ao Fk(Vdata - Vth)S A
71 N1 wEo] AFA7|a, B3 7|7k A7) N1 =52 VDD Aoz dA3A|7]a, A7) Vdata - Vth gto] A7)

A1 AWAEE Afrate] 47 N2 =22 dasa, 7] §7133 gole=s wEA .

2o A oo & §rdd A FX =, 559 A Al HixE fUd g toleE WEAA
e x 3 BHmo) gl Z47+e 679 TRTSF Aol 1719 ATAEE
Eals, W A3 oefd A9, VD AYS N1 ==8 dgsts= A1 TFT; Al ©27F A7) N1 ==

I fo



[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

MAEE 47 N2 wE2 Agshs A3 TP ST o8 =93 =a, 47
S f7IEF golere] ofer dFom s A4 TFT; 2alsel ofs] 2~

A& 271 N3 =ER FEEkE A5 TFT; 9 AOlE whaket &2 @A) thole s A Eo] AN S
o oJa ~9HH L, A7) HANEE A7) N3 =Eg2 88 A6 TF: S £33,

Boabg o] AA] oo wE fr)at ZA] AXE, Al 27138 7|k A7) N3 == W AT N4 REE 273}
AZ)aL, A2 %713} 7)ol A7) N3 =22 27|35 Al7|al, TEaW 77k 19} (Vdata) 3 A7)
A6 TFT2] EE AL (Vih) 9] & (Vdata + Vth) & 7] N1 o] AAGA|7]aL, &g 7]k ] NI ==2 VDD
Aoz AFA7)a, A7) Vdata + Vth gtol 471 A1 ARAEE AFste] A7) N2 =22 ddsa, A7) F

o
N

19 718 tholo=s YA A 3
: 9 3 Z47e 6709 TFT9 Hoj 1709 AHAHE
o oaix] 29AHI, VD AL N1 =2 HAgdats Al TR Al 92A7F A7) N1 w=

o r
()
o,
lo,
>,
>
2
o9

=
i
Jo
N
e
ofd
=5
>
o
i
Az

TN
lo,
o
[
=
I~
2,
=

xgety, wF AT

of AL&Har, A2 SR N2 2ol HEE A1 AHAE; 7] N2 =] A5l o8] A9 Ha, 7] N =

=] S N3 == AEsh= A2 TFT: AlolE whapel &2 dxprh thole = APdso] 27450l os) 2~

AR, A7) 2005 E A7 N2 B2 HAYsh= A3 TFT; wgsed od] A=, 7] N3 =EoA

JYEE dolE ALY f7d tho]ore] s HMFow AdstE A4 TFT; 2WASe o8 A9y
VS

o <
dolE HS A7) N3 =2 E33l= A5 TFT: 2 AlolE dalel Ax dxpr) thol o= AYAE S AN ZE
1 A7) AAEE A7) A5 TETY &9 9149} 4] A
&5 N4 =22 E83e A6 TFT; & E33.

o] AA] oo wE {4 A=, 2718 7Rt AT M ==E 2718 A7]aL, 2RI 7
Zkell 2d7] dlele Aek(Vdata) 2k 7] #|6 TFTe] #E %

| e A9H(Vth) 9] 3F(Vdata + Vth) 3t A7) N1 =Ed] A %A
713, 94 7|7kl 7] N1 =25 VDD Aoz MFA|71a, A7) Vdata + Vth gko]l A7) A1 AMWAEHE 45
slo]l A7) N2 w2 AgEa, A7) f71EE o H

29,
to
[

il

of Hlw, B wwel M4 dEg Ba B owgel ® e 54 % o|iEe] AR setd S 92 Aol

ygo] a4

o] A oo wE {7 Al A=, =gl TFTY EYd4(Vth) S BAsH7] 98 toles A
WA (Diode connection) WS s, 22 (Source) =E=F dloE (Vdata)e] f=Edto s o]&stal, FEA
F(Vth) 9] A4 (sensing) A7l =&to]lWl Alo]E(Driving gate) =Z0] AZEITS 93 dHolEE AFAFA 3

ES
2 e AA] 4o mE §718F A FH =, =gel® TFTY w834 (Vth) & =,
(source follower) A& AEsIaL, A= (Source) =E=8 dlolH (Vdata)d HdEToz o]&sta, THAY
(Vth) o] AlA (sensing) AlZtel]l =zto]H] Ao Iy

2ETE #A2AZA 5 QY.

o] AA ool mE {1 A AR =, ZIEdS Wref) WA 27]8H(Vinit) w4l glo] stas 74

slo] wgHYE ool (layout)o] 7HsdhAl et

o] AA] de] wE g A FAE, =kold TRTE ZE A (Vth) o B Aol AIA FA
F48 =9 F Uy

2 agolN & F e B oA AFT EHERE AFHA dom, AFeA Fe E & aRES
otge] Z|AZFE & WHo] £l V|EEokA T4 AAES Rl AdAl HEsHA olslE 4 S
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s==4

kA

=
—

of AL AA ool ut

B
M

)

il

T
W

BiK

h
h
h

=l
=
g}

1
1
B!

e

£

s}
s}

=
—

of A2 AA ool ut
o] A3 AA ool ut
of A4 AA] ool ut

B
H

BiK

2 TEE

=
—

B
H

BiK

=
=

a7z

=
—

B
M

)

iy

44

s}
s}
s}
s}

=
—

o] A6 AA ool ut
o A7 AA el ut
o] A8 AAl ool ut
of A9 AAl ool ut

e w oay

10

Ly
s i

4

=
—

o ¥ uy

11

M

4

=
—

4

=
—

(Vth) o] B A

o}
K

g4

Zholw TFTO] ¥

=

= 218 F 7w u

e

-0
=

(e

(Vth) o] B A

ok
Y

d

TFTY] ¥

]

)

2ol

=13
=

B!
M

i

of AA] ool u}

= 2 g

23

ey
_

& A hE

52 dA5H7] 9

gr
=

[0038]

b

S

42 A7} ol

deA e

s

b= AAL ool

Args

o171l A

)

B

g Fato] §

gAA Al

stglon,

o A

il

[0039]

Fargr TA 20 BENE

[0040]

Apolel

=
=

huzh, 1 el v a4

ol

o

HhE ok BEe) go] Qe gL 3 Aol

p
L

of o] the Hio] g

[0041]

ijN

ijN

Eol

F7] 218 ARg-E L o]

O =)
'—J*éngo

44

o o5

23 T

A2

A,

[0042]

o

=

Al
B

,&O
B

\.mv_.o

T
zel
i

il
)

el

]

i
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[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0052]
[0053]

[0054]

[0055]

[0056]

[0057]

Olﬂ

£54] 10-2096563

3 ] QaAR AgRT. webd, olstold Adsts AL PR, A, 99, F E= AHe ¥ 3y
MOE Holux @ B9 delA A2 ¥, AR, 99, F EE Adom dg8 & A

9714 AFEEE AE ol WA 54 AA dE AFS) A Aoln, B wye @t A2 ouax
Btk o7l ALgEE B4 FEEe BrEel olsh 3w wulel ong tehiA gt @ 25 FusE
qu} BAAA AAgEE RS v 54 54, 99, A%, B, B4, 82 9/EE 4R

FASE, e 54, 99, A4, @A, B4, 24 W/EE 4Re 24 FrE AdAE AL oy
o, "9lT So) A e UEE folt ER6A AW @ el e il dg wAg uy
47 Ager] A9 A8E 4 ol oleld golEe ERldA o= ejus @ AHE F9 4A Y e o
MU e EPRES oA, dF 5W, =W o 4AE NHow, TE $RE ol gt Fe
2 AYE o PEEe UE RREY '9') g Aoz AgHth web tobd e «AHe gojt 9
o ofd) Ware AR mAT. AAE 900 HW Er ge 4Ez H4% 5 A3, A4 B0 e

golw ofo] weA aAH.

A AelsA s YA, of7lo] AgEE Fl&ge] U HohgolE X BE §ojEL B W] &3
© A eRoklA Bakel AL Fd A7t AuHom ojset ovleh BAF onE AT, BE AgHE
Aol AolE folse B A)EEAN @4 AR el Rat ng AdE Aew 3} daE
QoHA e @ ol Aol Mg FAHQ o= AEA gt}

==

ol3}, HFg EWHS FFete] 2 o] AA oo diste] & wHo] &l vleiolilA 4 AAE R
A7F GolstAl AAE F JQEF AAs] At ey 2 IS o vk Aol FHE FEE ¢ e
w 7)o 4] Awsh= A oo A =t

T 1 2 e A de wE frdE 54 FAE JERde EWHola, & 2v 2 0o A1 AA] oo
2 g4k F2E YEh)E =t

1% & 28 Fxepd, & @io AA o wE §rdd 3] AR o] 2AElE (A, 2713},
e 2MF~E FAH R FFly] e AClE E=gbolw (120), HlolHHetS dolE2lE(D1-Dm)dl F
F37] g dioly =] ® (130), 7] AlClE =gl (120)9F dHlole Z=gho]® (130) 5 Aloislr] 28t Elo]
W AEE(110) ¥ ZAI9E(160)S E3Hgch

AL (160)915 mxn(n 2 n Z7he o] 5 A HA(SPIF M= s Fejw aAHe] ok E=H, ¥
A5 (160)013 VDD e 7 | 912 W &Y, Aol {%L(DATA )2 7 3ha (5Pl FFE]
A% Be] Holy el 2, AANERSE 7
shaol FFE7 A B CECERER TN
EEEIES

B0 3l (SP) 7428 dlolE el & (D1-Dm) ¥ =708k E(S1~Sn, R1~Rn, E1~En)¢ nx2 HY¥ 35 g5
of FAdEH, 7712 TFT(TI~T7)eF 1719 AAIH 2 F7183 tho] S =(0LED)E 23hstt}. BE 3k (SP)ddl&=
A9 ALkl VD At E AHS] Al VSSUF TEe s FFHEU.

Al

4
O
i)
2,
127
}0{[

Al AN e spa 7=
& 20 E=AlE B ] AL AA ool wE st F2E AR 7] TFTeF 9] ARAHE EH

ok o] A1 AA do] wE stieA AFAIE(C)E= VDD el A2 TFT(T2) Alolo] A& E o] tt.
o=z AIPANE(C)Y Al 9= VD #FAP AEEHI, A2 dAtE N2 k=X AL N2 ==
TFT(T2)9] A2 w2}, A3 TFT(T3) 9] AlolE vzt 2 A4 TFT(T4) ¢ = ¢l wxpr} H4E),

AL TFT(T1)S] AlC)E ©@hAl= W3S (EN) 2913 HEE o] AlolE wxld wgilsrt Fg% k. A1 TFT(T1)
o vz wxE VDD #elel HEEe] A whabel]l VDD bl FHEU. A1 TFTI(TD Ol = @b A2
TFT(T2)9] =¥l w2k & A3 TFT(T3) ¢ A2 ©@xto] H&EHT),

A2 TFT(T2)2] AlClE @ae= ~70Elel HEEo] AoE wxle] AWAE7E FFHTh. A2 TFI(12)e] =d
A= AL TET(TD o =89l @2 9 A3 TFT(TS)«] aos Galel] AEETH A2 TFT(T2)9] 22 Thali= 75 A]
E(C)2 A2 @A W N2 o HEHr),

N2 o= AFAE(C)2] A2 G}, A2 TFT(T2)2] A2 ©@x}F, A3 TFT(T3)<] Ale]E w@a}l 2 A4 TFT(T4) <]
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[0058]

[0059]

[0060]

[0061]

[0062]

[0063]
[0064]

[0065]

[0066]

[0067]

[0069]
[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]
[0077]

[0078]

S=53 10-2096563
AR o P i o =

A3 TFT(T3) 2] AlolE wak= N2 o H&Eoh, A3 TFT(T3) 9] 42 @k Al TFTN(TD S = wxp 2
A2 TFT(T2)2e] =dQl ©@Abdl A& HET. A3 TFI(T3)e] =dQl ©xk= A5 TFT(T5)] A2 ©@zF 2 A6 TFT2
=<l whatol] HLdr},

A4 TFT(T4) 9] AloE ©xE A E(RST) el HA&EHo] Alo]E wxto] gAAXNE7} F5Heh. A4 TFT(T
4)o] =g¢l Gxl= N2 =Eo] HAL&Enk, A4 TFT(T4) 2] 42 daks 27131 S (INIT) 2kelddl HE&Eo] Ax
Gzl %2782 (INIT)7F 38},

A5 TFT(T5)9] Alo]E vt WA S (BM) 2Helel HEEol AoE whate] AT (EM)7F TFdT. A5

TFT(T5) 9] &2 ©AE= A3 TFT(TS o =g w2 L A6 TFT(T6)e] =dQd whxtol] HEHETh., A5 TFT(T5) 9
=8¢ d2E= A7 TFT(17)Y =d¢ vz} 2 OLEDY o= Ao HEgr),

A6 TFT(T6)2] Alo|E w@rl= A7uElele] H&E o] AlolE ] AN 57t 39k, A6 TFT(T6)e] A2
A= "ol gl HEE o] A ol dHoly AF(DATA)o] FFH k. A6 TFT(T6)2l = el walE #13
TFT(T3)¢] =#¢l vxF 2 A5 TET(T5) e 2 whxfe] A&Fr),

A7 TFT(T7) 9] AloE ©xE A E(RST) el H&EHo] Alo]E wxto] gAXNEr} F5H k. A7 TFT(T
79 a2 BAE x27|sE gl HEHT A wxbo] 7SS (INIT) 7 FwEth. A7 TFT(17)2] =4
ol @2l A5 TFT(T5) 9 =#el w@xF & OLEDY o= Ao M=),

T 32 = 20 TAE gAE FEAV] 9% FE AEE YeEhlE ZHolt)

T 38 #FxsA, Al #(@D)L =7]3H(initial) TR, N2 == F N4 =22 %27]3} A7t}

A2 FH(@)e == e (programing) THOE, N2 w=to] dloly de(Vdata)@ A6 TFT(T6)] EE At
(Vth)2] #}o] Zh(Vdata - Vth)S A3t} o] F3, A6 TFI(T6)e] TE AL (Vth) & A& 4= Stt.

o714, AL D)) AFAEE A2 7F7H©@)S] TEARA S 278729 AlE 7RI

A3 FHE)E HF(Emission) TFIFO R, Al TFT(T1) Q] AlolE whap & A5 TFT(T5)E] Alo]E ©hxlol] whgal
S(EM 7} FFHo] OLEDS w4A 71T},

A2 AN <9 i 7=
Eod4 2 e A2 A del e Bk 7S YERls =it

T4 Fxehd, & Ewe] A2 A del mE stae AGAE(O) ] AAE ALF BE TFTEC] = 20 =
Al e Al AA] ool mE sfash FASHAl WA E o] vk, whebA], I 2¢] AR - EE o) Al A
Al ool mE kol AR el tHE AR AW AR dn.

A2 TFT(T2)9] AlolE wxl= Aqgeld] HEwo] AolE wxlo] AMaAzry Fgdct. A2 TFI(T2)Y =# <l
A= AT TFT(TD O] =29l &AF 3L A3 TRT(T3) 9] A2 hapol ﬁﬁlﬂv} A2 TFT(T2) 9] A2 Tab= A4
el 4 b @ AsAele] AL el A el

N2 o= A2 TFT(T2)9] A2 ©@xb, #13 TFT(T3) 2] Al]E whxl, A4 TFT(T4)2] =z wxk 2 AuA e <
A1 @x7t HEE,

A3 TFT(T3) ] AlolE @iz AsfAIEle] A1 Db, A4 TFT(T4)e] =l whakeh &€k, A3 TFI(T3) ] 4
2 @A Al TR =l @k g A2 TFT(T2) 9] =elQl whatel H&ett, A3 TFI(T3) ] =d9l @k A5
TFT(T5) o] A2~ &ak 9 A6 TFT(T6) o] =alQl Aol &t

ARJAE Y A1 @A= A2 TFT(T2)9] A2 @#F, A3 TFT(T3) 9 Alo]lE v} 2 A4 TFT(T4)o] =l wxfo
A&k, ANAE A2 Babe 27185 (INTD) 2el, A4 TP &2 @b, A7 T 22 whafe] 3
s},

kit
w
o
bt
>
)
-
oft
129
fos
fru
bt
SN
2
P

ool A2 AA] do uE IAE A $ ).
T 38 FxsA, Al # (@)L =713H(initial) TR, N2 == I N4 =22 %27]3} A7t}
e

o (programing) TXFe 2, N2 w=Xo dlo]g HH(Vdata)d} #|6 TFT(T6)2] FE AL
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[0079]

[0080]

[0082]
[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]
[0090]

[0091]

[0092]

[0093]

[0095]
[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

SEE46] 10-2096563

(Vth) o] Zte] gk(Vdata - Vth)S AFgth. o5 F38l, A6 TFT(T6)9] ZHA S (Vth)S AP 5 Sl
o714, Al (D)2 AFAHFE A2 (@) 2] FRAAE 27TV (2H) 9] MRS 7RI

A3 F7H(@)L EF(Emission) X2, AL TFT(TD Q] AlolE d@xt & A5 TFT(T5) Y AoE o] w34al
S (EM)7}F &35 o] OLEDE 3A] 71t}

A3 AN e sta 7=

% 5% 2 wne] A3 A4 ool W i FxE Uehls Ewold,

&= 55 Fxepd, B o] A3 AA] ool whE sti= ATAE ] et fAE AlSl7 tE TFTEC] = 29
EAE B ool Al AA] el mE A Y = 4°ﬂ EAE e A2 AA] el whE 3kaaeh FUsHA
iR s Qlvh. wheba] | = 26 mAlE 2 3] AL AA] ool mE ShA 9 = 4o =AE B Ewe] A2 A
Al el w2 stash FAF Al Ui AR AW Aefelrlz v

g ol A3 AA do] whE A= 719 TET(TI~T7) S 2719] ASAIE (CL, C2)& EF3).

g e A3 AA] oo whE shael] wiAlE Al AMAE (C1)L = 20 =AlE R Al AA] ool i
5}/\4 A of FASA wiAEE, S, B O] A3 AA] de] whE shael] wiAE A2 ATHAIH(C2)
I 4ol Al o] A2 AA] del] uhE skao] AsjAE L FAdsHA v H
T 50 E=AlE 2 do] A3 AA oo wE shAolA A1 ARAEI(C1)= VDD 2R A2 TFT(T2) Akolol]

&xo] gk, FAHeR, Al AMAE(CDE A1 @&z VD 2l HEFH L, A2 @AsE N2 kXl 4
o N2 :Eol= A2 TFT(T2)9] A2 ©xF, A3 TFT(T3)2] Al°lE ©x} ¥ Al4 TFT(T4) 9] =d9 ©x7F H&4 4

e

hI

= 5o =AIE E g ol A3 AA] oo whE 3tho A A2 AFAAE(C2)Y A1 ©@AE= A2 TFI(T2)9] &2~
A}, A3 TFT(T3)<] AlolE ©@xk 2 A4 TFT(T4) 2] =#9l ©@xte] H&HET. A2 AMMAIE(C2)Y A2 dA+= %
718FA & (INIT) 2F<l, A4 TFTe A2~ whx}b, A7 TFT(T7) 9] A2 whate] AE&Fu},

% 30 =AE T AER E 5ol EAE B wge A3 A4 o] wE sag TEAL 5 Ao

T 38z, Al HD)S %718 (initial) 7R, N2 == H N4 =28 %713} AIZIT),

A2 F7H@)e T2 (programing) T7HCE, N2 =0 HolH (Vdata)¥} A6 TFT(T6)e] & =<t

(Vth)e] Aol gt(Vdata - Vth)& A&tk of& &3, A6 TFT(T6)2] %‘%*Z‘i FVth) & A4S 5 dd.
o714, A1 (D)2 AFAHFE A2 77H@) 2] FEAAE 27 F7](2H) 9] AR 7RI

A3 FHE)E G (Emission) RO R, Al TFT(T1) Q] AlolE ©wal & A5 TFT(T5)E] Alo]E ©hxlol] whgal
S(EM7} FFHo] OLEDS 4A 71T},

A4 AA e sta 7=

S s, B ode] A4 AA o ©E shae x
A9l e TFTEo] = 50 =Al€ o A3 *E‘f‘] el EE}E staol sdsHA wiAIH] ik, whet
L 5o mAlE B aw o] A3 AA] oo mhE staok wdF Aot MG A Ashre g

a
;—]
=
;—]
~~
;—]
ol
N’

A6 TFT(T6) % A7 TFT(T7) ] A&

FPE
T
T
o,

2oy e] A4 AA] o W& staE 7709 TFI(TI-T7)9F 2709 ASAIE(C1, C2)E& E3Hett.

w 2o A4 AA el whE shael wiAE A1 AWAE (C2 = 20 A 2 2o Al AA] oo whE
shao] A E o} sLdsHA A

T 6o E=AE B dEol A4 A do wE oA Al AFAIE(CL)E= VDD ZFSlF A2 TFT(T2) Atole] H
Zgo] Qltt. FAF R Al AMAIH(CD Y A1 dx= VDD Fely HEEa, A2 dabs N2 =2 FHEd
ok N2 ==& A2 TFT(T2)9] A2~ @2}, A3 TFT(T3)2] AlolE whal 2 A4 TFT(T4)o] =9l wx7F A%
=

T 6ol TEAE B ol A4 AA oo wE gAoA A2 ARAE(C2)Q Al TAE A2 TFT(T2)Y A2~
ZF, A3 TFT(T3)<] AlolE w@hzk 2 A4 TFT(T4) 9] =d|Ql ©@xfol] HEHT. A2 AFNAIE (C2)9] A2 ©AE=

P
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[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]
[0114]

[0115]

[0116]

[0117]

[0118]

[0120]
[0121]

[0122]

[0123]

SEE36] 10-2096563

718X & (INIT) 2Fel, A4 TFTS] A2 ©xb, A7 TFT(T7) o] Az whajbol] A& H ),

N2 o= Al AGAECHY A2 =}, A2 ARAE(C2)9] A1 @&}, A2 TFT(T2)e] A2 @z}, A3
TFT(T3)¢] Al°E w2}, A4 TFT(T4)¢] =#|¢l v@x7} dEw),

A3 TFT(T3) 2] AlolE WA= A2 AFMAIE(C2)9] Al @2}, A4 TFI(T4) 9] =#¢l wxpeh dLdrt. A3
TFT(T3)Y] A2 9x}= A1 TFTY =#<Q 92k 2 A2 TRT(T2)9 =#¢ vxbe} ALdrt, A3 TFI(T3)Y =4
ol ©R= A5 TFT(T5)9] A2~ ©@xF 2 A6 TFT(T6)] =&l w9} H&HT),

A4 TFT(T4) 9] AloE TxE A E(RST) el H&EHo] Alo]E wxto] gAXNEr} F5H k. A4 TFT(T
4)e] =9l gxtE N2 o HAEEh A4 TFT(T4) o A2 @& A7 TFT(T7) 9] 42 wx 2 %x7|3x15
(INIT) 2klell H&E o] A2 ©xbo] Z7|3A1E (INIT) 7 FFE ).

A5 TFT(T5)2] AlolE wabe WFAS(EM) Aol AEE o] AlolE whxto] T3S (EM)7F F5€ct. A5
TET(T5)¢] A2 w2t A3 TFT(T3) ¢ =# el vz, A6 TFT(T6)2] =# el w2} 2 A7 TFT(T7)9] =8¢l v=x}
of A&Eh. A5 TFT(T5) 9] =90 ©xb= OLEDY] o=t HFd H&H).

ANz 7} FFEY. A6 TFT(T6)o] A~ ¢
o). A6 TET(T6)¢] =#¢ Tdx}= A3
ol Aol A& HT),

A6 TFT(T6) o] AlolE whaf= 27elel] H& o] AlolE whapo] 274135
A= dloly @l HEEo] Ax dxloE HolE AH(DATA) o] FHH
TFT(T3)9] =#¢l ©&F, A5 TFT(T5) 9 A2~ wxp @ A7 TFT(T7)9 =2

79 a2 BAE A2 AAEH(C2)2 A2 @2 D 27|sals Gl AEEa A2 wxbd] 2713 S (INIT)
7} FF9E. A7 TFT(17)9 =#¢ w@xt= A3 TFT(T3)9 =#¢ ©x}, A5 TFT(T5)Y 42~ wxl 2D A6
TFT(T6) 2] =Ql o] HLet),

A7 TFT(T7) 9] AlolE ©xE A E(RST) el H&EHo] Alo]E wxto] gAXNEr} F5Heh. A7 TFT(T

& 3o E=AE s ASE = 6o =AE E R Al4 AA] del mE gaE TEAE g AT

38 Az, Al FHOD)E =7|8H(initial) TR, N2 =EE 27|38} AZIt}, o, M4 wE=E 27]
[

ol

A2 FH(@)e ZZ e (programing) TrOE, N2 =t dlolg HeH(Vdata)@ A6 TFT(T6)] e At
(Vth)2] =}o] Zk(Vdata - Vth)S A3t} o] F3), A6 TFI(T6)] FEHL(Vth) & A& 4= Sitt.

o714, A1 FH(D) 2] AFAHFE A2 77H(@) 2] FEAHAE 27TV (2H) 9] AR 7RI

A3 FHE)E HF(Emission) RO R, Al TFT(T1) Q] AlolE whal & A5 TFT(T5)E] Alo]E whxlol] whgal
S(EM)7} FFHo] OLEDS w4A 71T},

A4 AA 9] stAE FEA7]7] Y3 e TE S

T 78 E 6o BAE SARE FEA7IV] A% e FE ASE YERE Edeltt.
T 78 Fxsd, Al 7D 2713 (initial) FFFOE, NI =5, N2 =5, N3 =5 2 N4 =22 27|3}
NEd =S

A2 F7H@)e ZZ ey (programing) TOE, N2 =t Holg HeH(Vdata)Z A6 TFT(T6)e] Feldet
(Vth) 9] =}o] #k(Vdata - Vth)S AFsTE. o]& F3), A6 TFT(T6)9] TE AL (Vth)S A8 4 9o,

o714, Al F(D) 2] AFAHFE A2 (@) 2] FERANAE 28TV (2H) 9] MRS 7RI

A3 FZHE)S FF(Emission) TFIFO =, A1 TFT(T1) 2] AlolE vz} 2 A5 TFT(T5)<] AlolE whrle] wkgal
S (EM)7}F &35 o] OLEDE 3A]71t},

A5 AA 49 o 7=
= 8w & W] A5 AN do] mhE 3 F2E Yehls Rwelth

T 8% FxaH, AMAIE(C)E VDD 2l A2 TFT(T2) Alele] AEwo] g}, FAH o= AHAEH(C)Y Al
1 &2 VDD Eeldt HAEEa, A2 @xls N2 ko] HALEHET. N2 =ZolE= A2 TFT(T2)2] A2 ©hAk, A3
TFT(T3)¢] Al°|E vz} 2 A4 TFT(T4)Y =#¢ ax7F d&grc),

AT TFT(TD ] AlolE ©xb= WFAZ(EN) 2hlat &5 0] AlolE wxfel] W3 srt e5dtt. A1 TFT(T1)
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[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0137]
[0138]

[0139]

[0140]

[0141]

[0142]

SES46] 102096563

o] A2 wAE VDD #@ele] H&Ho] A2 whxldl VDD HMgte]l FFHEU. Al TFN(TDY =9 w@hxE A3
TFT(T3) 9] 42 &2} 2 A6 TFT(T6) 2 =29l dxtoll & Hc.

A2 TFT(T2) 8] AlolE ©xb= 270Eelel] H&E o] AloE wxte] A S ot A2 TFT(12) 9] =<l
WA= AL TRT(TD 9] =89l &2F 3 A3 TFT(T3) 9] A2 ©hxbll H&®n, A2 TFT(12) 9] 42 @Al 7 s)A]
E(0)2 A2 @A} © N2 xEo] HEe),

N2 2ol ARAEH )] A2 w2}, A2 TRT(T2)9] A2 ©@2b, A3 TFT(13)<] AlolE wab 2 24 TFT(T4) 2|
=]l S HEEn

A3 TFT(T3)<] AloJE ©at= N2 wo A&k, A3 TFI(13)9] A2 ©A= A1 TFN(T1) ] =gQl vz ¢
A2 TFT(T2) ] =29l @xtell H&d. A3 TFI(T3)e] =2ldl &A= A5 TFT(15) 9] A2 @2 31 A6 TFT
=9l wabel] HE&E,

A4 TFT(T4)2] Alo]E w@ab= 4z ©@xle} ol AYME 9, A7 TFI(T7)Y 4z ©@xp 9 gAis
(RST) elell F&u]o] AOlE thate] 2ALE7F g5ttt A4 TFT(T4) 9] =9 Thabs N2 o] e},
A4 TFT(T4)9] A2 A= Z71AIS (INIT) #Felell HEH o] A2 dxbo] 27|82 (INIT)7F 358,

A5 TFT(T5)9] AlolE whAle= Al (EN) =ilel FH&xEo] Alo]E txte] wWgAls(EM)7F FwEvh. A5
TFT(T5) 9] &2 ©@Al= A3 TFI(T3)e] =8l wate] H&Ev. A5 TFI(T5)9] =l ©xb= A7 TFT(T7) 9]
=9l ©xF 3 OLEDO] o= o] F&Hrt.

A6 TET(16) 9] AlC|E whabe 2Agkle] H&so] Ao|E dte] 2mAsrt et A6 TF(T6)9] 42
A= diole #elat H&Ee] A2 At dlo]E HHDATA) O] FHErh. A6 TFI(T6)e] =#9l &A= Al
TFT(TD ] =2lel ©hx} 2 A3 TFT(T3) 9] 42 whabol] &),

A7 TFT(T7) 9] APJE kel & whahs vhole= A E] glar, Alo]E whabe 2 AAS(RST) #Rlol A
Euo] AolE gt HANEIE FEETE. A7 FN(T17)9] &2 @b 27|5ls edlel] A&EHa L o
of 2713 (INIT)7F Fwdtt. A7 TFTI(T7)Y ==l wxkE A5 TFT(T5)9] =39l wak 2 OLEDY o=
A=l A&

ki

9= & 8o BAH FFAE THAY)Y] 9% 5 AF5E HEhE EHo|t).

98 Fxstd, Al 7HD)S %7]3H(initial) FeE, N2 == 2 N3 =2 273 A7AY, ==
= 9 N4 =52 273 A7

b

A2 FH(@)e =29 (programing) THOE, N2 w=to] Hloly H(Vdata)@ A6 TFT(T6)] e At
(Vth)e] =}o] Zk(Vdata - Vth)S A &3}, o]2 %3, A6 TFT(T6)Y e Mt (Vth) S AAE 4= v},

o714, AL D)) AFAEE A2 77H©@)S] TEARA = 27872 9] AlE 7HIT

A3 TZH@)S WF(Emission) T, A1 TFT(T1) % #15 TFT(T5)2] AlolE whxlol] @3gA & (EM)7} &+
¥]o] OLEDE H3A| 7T},

A6 AA e std 7=
=102 2 2] Al6 AA] el mE sta x2S YEhllE ot

%108 #Hz3pd, AIGAIEHC)E VDD 2Feld A2 TRT(T2) Abelo] A&kE o] dth. FAHoz, AAHAE ()Y
A1 GA2= VDD 2R3 HEEA, A2 9= N2 2o AL&FET, N2 :=Zo= A2 TFT(T2)Y] 42 w@al, A3
TFT(T3)¢] Al°|E vz} 2 A4 TFT(T4)Y =#¢ dx7F dEgrc),

AL TFT(TD O] APl E whah= Al e (BM) #ela} HEE o] AlolE vt galsrt gd=rt. Al TFT(T1)
o] 42 @b VDD ekl HEEo] A2 wxie] VDD Agte]l FHET. Al TFTN(TDE = ©abs A2
TFT(T2)¢] =9l a2k @ A3 TFT(T3) 9] A2 wxjd] HLw),

A2 TFT(T2) 2] AlPlE b= 2aleiele] H&s o] Alo|E wze] 2704
WA AL TFT(TD 9] =29l ek D A3 TRT(T3) 9] A whxtol] A4
AL TET(TD O] =891 @xkeb A3 TFT(T3) 9] Azs @2} Apojel] &gt

7} B9, A2 TFI(12)9 =#2l
-5, A2 TRN(T2) 9 =@]l dhaks

= }OII

A2 TET(T2) 9] 22 w2k ARAE ()] A2 &4 % N2 o] &),
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[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0155]
[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

SES46] 10-2096563

N2 e=ol= AMAIE (0] A2 @A, A2 TFT(T2)9] A2 @&}, A3 TFI(T3) 2] Alo]lE @2 2 A4 TFT(T4) <]
=99 E@A7E A

A3 TFT(T3)9] AlGE whabs N2 w=Eo] A&k, A3 TFT(13)9] 22 @A AL TFI(TD ] =89 v 4
A2 TFT(T2) ] =2l datell H&enk, 213 TFT(T3)] =2l &A= A5 TFTI(T5) 9] A2 dab 3 A6 TFT€]
=9 @Ael] HE&H).

A4 TFT(T4) 9] AlPJE @A} A ghabe)l tho] o= AYAE] la, A7 TFN(T7)9] 22 @4}, AOE &}
2D YAAZ(RST) elo] HEHo] A4 TFT(T4) 2 ﬂl O|E whxlol] MAIEI} FHEE. A4 TFT(T4)9] =<l
Uxb= N2 wso AE®ETh A4 TFI(T4) e A2 dxb= 27845 (INIT) 2kele] AEwo] a2 dxto] %73}
A Z(INIT)7F EF9r).

A5 TFT(T5)e] AlCE whxb= 3PS (EM) ol HEE o] AllE whabdl 3 &(EM) 7t FaFTh. A5
TFT(T5) 9] A2~ @& A3 TFT(T3) 9] =l ©x 2 A6 TRT(T6) 2] =l wxlo] HEHth, A5 TFT(T5) 2
=89l Wb A7 TFI(T7)2] =eQl wa} @ OLEDe] o= Ao & Hr).

A6 TFT(T6) 2] AlolE whabi= 27ieklel]l &5 o] Alo|E whafo] 2757 g5k, A6 TFT(T6) ] 42 o
A= dlol® kgl & o] Ak b= HolE HASHDATA)o] &Heth. A6 TFT(T6) ] =l wAk= A3
TFT(T3)2] =l ©hak 2 A5 TFT(T5) Q] A2 whabel] &)

A7 TFI(T7) ] AOlE wape} A2 wab= tho]l o= AWAME o] 91, AolE wa= ] AAIS(RST) kel A
Zxjo] AolE wale] gAAlErt FHFHET. A7 TFT(17)9] 22 @Al 27|3E ghede] A& 2 g
of 2718 E(INIT)7F 338tk A7 TFN(17) 9] =82l A= A5 TFI(15) 9] =ael wa} = OLEDS] of ==
A=l AE&dn.

!

9o EAE TE ANEZ T 100 EAE 2 @yl A6 AA oo W 3AS TEAD 4 Q)

Az

Adzzehd, Al FH@D)2 %718 (initial) TR, N2 == 2

9 s
N4 =25 27|13 A7t

=

N3 =58 2713 AZ]AY, =8 N2

o

yg, O

A2 F7H@)e TR (programing) TIFEE, N2 =0 tlolg #<¢H(Vdata)®} A6 TFT(T6)e] FEl ALY
(Vth) 2] #Fo] gh(Vdata - Vth)& Ak, o1& Fal, A6 TFI(16)e] FEAL(Vth) & A9 5 Ak,

o714, AL FHD) e AFAHFE A2 7F7H(@) 2] FRAHMA = 27FF7](2) ] AR 7R

A3 FIH@)L WF(Emission) TR, Al TFT(TL) 2 A5 TFT(T5) ] Alo|E whxfel] w3A 3 (M) 7} 35
wo] OLEDE 3 AI71th.

A7 AA €] A 7=
1L 2] A7 AA] del whE gk x2S YEhls Edolt,

T 11& FAxsd, ASNMAEC)E VD gzt A2 TFT(T2) Aole ﬁiﬂﬂ Ak, FAFHCR, AHAE ()9
Al @A2= VDD 2Rl HEHA, A2 G N2 w50 ﬂ*%u}. N2 =Zo= A2 TFT(T2) 9] 4 @b, A3
TFT(T3)2] AlC)E w@x} 9 A4 TFT(T4) 9] =9l w@z7} &5},

Al TFTI(TD) ] AlelE @zt WgAl 5 (EN) 2pQly HE& s o] AlolE wxlo] w3357t 3 Hrt. A1 TFT(TL)
o] &2 vk VDD #Rlel Aol 24 whle]l VDD Adgte]l FHFEG. Al TFI(TDE =9l wabe A2

TFT(T2)2] =91 vk & A3 TFT(T3) 9] A2 Wbl H&H),

A2 TFT(T2)8] Al]E @xlteE A7kl HEEo] AlolE whate] AMAMNZ7 F3HT, A2 TFI(12)8 =919
92bE Al TFT(TD S =8lQ) vt 2 A3 TFT(T3) 9] A2 watel] H&EHTh, 2 A2 TFI(12)9] =d2 9=
AL TFT(TD ©] =)l &Abeh A3 TFT(T3) 9] A2x ©hxk Apoje] A&k, A2 TFI(12)9] &2 whab= 79
(09 A2 @x} = N2 wto HEE,

N2 ==l ANAE ()Y A2 @2}, A2 TFI(12)9] &2 @2}, A3 TFT(T3)<] Alo]E wxp 2 A4 TFT(T4) <
=gl Wt A&

A3 TFT(T3) ] AlOlE whats N2 w=of H&eth, A3 TFT(T3) 9] &2 @2k Al TFI(TD 9] =891 dap 2
A2 TET(12)e] =l datell A&enk. 213 TFT(T3)e] =]l ©hAk= A5 TFT(T5) 9] &2~ vk 51 A6 TFT<]
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[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

SE55 10-2096563
=gQl wxpel] A&

A4 TFT(T4) Q] Alo]E G A2 datel to]lo= AUAE S Qlar, A7 TFT(17)2 A2 @b, AlolE thxa}
2D ZALS(RST) Felel H&EH A4 TFT(T4) ] AlolE T HAXME7E F5Hth. A4 TFT(T4)9] =d<l
A= AFAE ()Y A2 GAF, A2 TFT(T2)2] A2 dap 2 A3 TRT(T3) 2] AlolE ©AF(N2 =)o HE&H),
A4 TFT(T4) 9] A2 @AE A7 TFT(T7) Y AolE ©xb, &2x ©@hx 2 27|shAl S (INIT) Rlel] H&H o] A4
TET(T4) 9] A2 ©Abol] A2 ©xfe] 27|18 A1E (INIT) 7 S5 Hrt.

A5 TFT(T5) 2] AlelE whxb= -GS (BN 2Rlel]l HEEo] Aol whatel] WA (EID7F Fwdrt. 15
TFT(T5) ¢ A2 wats= A3 TFT(T3) Y =d1¢l b, A6 TFT(T6) ¢ =<l wx} L A7 TFT(T7)¢ =del =}
of A&Eh. A5 TFT(T5)9] =90 ©xb= OLEDY] o=t H=d H&H).

A6 TET(T6) ] AlE wate 2ieklel]l s o] AolE grte] 2200357 gt A6 TFI(T16)9] &2 W
A= "ol gl HEE o] A wajdls dHoly AF(DATA)o] FFH k. A6 TFT(T6)2 = el walE #13
TFT(T3)2] =&Q1 ©xF, A5 TFT(T5)9] 42 ©@hxk 2 A7 TFT(T7)9] =@ izl H&H ),

A7 TFT(T7)2] AlolE ©hx}e} Ahzs ©xb= tho] o= AU E ] 9Qil, AlolE wxb= 2AAIS (RST) =hlell A
£5)o] AolE wxto] glANEsE FFECE. A7 TFN(T7)Y A2 @b A4 TFT(T4) 9] AlolE wxt 9 %7]3}
A5 ghelel] HEEI A7 TFI(T7) 9] &2 whxfe] 27|18 S (INIT)7F F5¥nh. A7 TFI(T7) 9] =<l da=
A3 TFT(T3) 2] =& v, A5 TFT(T5)] A2 w@zk 2 A6 TFT(T6)9] =& dxlo] H&H ).

ki

9] “AIE FE AEZR & 119 ZAE B 3] A7 AA oo w2 AE FEAE 5 ATt

oK

92 Fzahd, Al FHD)L 7|18 (initial) THORE, N2 =5 9 N3 =EE %73 AI7|AY, e N2
= 9N =EE 273 A

A2 FH@)e ZZaeiw (programing) THOE, N2 w=to] dloly He(Vdata)@ A6 TFT(T6)] EE At
(Vth)2] =}e] Zk(Vdata - Vth)S A3t} o] F3), A6 TFI(T6)Y] FE AL (Vth) & A& 4= Stt.

o714, AL D)) AFAEEH A2 7F7H©@) ] TEARA = 2787129 AlE 7RI

A3 @)L WF(Emission) FZFeZ, A1 TFT(T1) 2 A5 TFI(T5)] AlolE wxlel] w321 S (EM) 7t 35
o] OLEDES wH4A] 71T},

A8 A de] i 7=
= o12% 2 e AR AN dol mhE 3k S Yehls =welth

B o) A8 AA] ool mE sat ANAE (] A A9 e TS| ® 116] EAE 2
7 AN ool e s FAGA AATO] ULk, WelA, 119 £AR 2 wgel A7 AN ool @
FAg TAd t AE AEe Agle an

9
3}

Mt of
i

T 128 #Hzshd, ARAEC)E VSS 2T N2 == 2 A2 TFT(T2) Aloldl A&= o] g}, FAdo=z 7o)
AE 9] A1 @Ak VSS gRelyt HEsan, A2 g N2 w2 A2 TRT(T2) 9] A2 ghxtbel] HEEu),

ZoE AMAE () A2 FAF A2 TFT(T2)2] A2 w2}, A3 TFI(T3)e] AllE ©xk 2 A4 TFT(T4) <]
AR o P i o L=

A2 TFT(T2) 9] AlPlE wAh= iRl HHEo] AlolE wate] 2 e7t FFdtt. A2 TFT(12)9] =<l
A= AL TRT(TD O] =)l &b 2 A3 TFT(T3) 9] 42 gl HEHHET. =, A2 TFT(12) 9] =]l dak=
AT TFT(TD o] =2l &habeh A3 TFT(T3) 8] Ax2s & Afololl ek, A2 TFT(T2)9] 42 b= 73 AH
(O] A2 @xF 2 N2 =Tof H&Hr),

k1

9ol =AE FE AEE = 120 E=AE F Ew e Al AA] del wE saE TEAE g ST

o

92 Fzahd, Al FHD)L 7|18 (initial) THOE, N2 =5 9 N3 =22 27|38 AI7|AY, i N2
9N =EE 273 A7,

A2 FHD)S T2 Y (programing) TIFOE, N2 o] dol¥ A (Vdata)I} A6 TFT(T6)e] +EH A
(Vth)2] =}o] gh(Vdata - Vth)S AFsit}. o]& F3l], A6 TFI(T6)] HE XL (Vth)& AEE 4 Q).

o714, AL D)) AFAREE A2 7F7H©@)S] FEARA = 2787 (2H) 9] Ale 7RI
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[0182]

[0184]
[0185]
[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]
[0197]
[0198]
[0199]

[0200]

[0201]

[0202]

[0204]

[0205]

SEE36] 10-2096563
A3 @)L L (Emission) FO®, Al TFT(T1) % A5 TFT(T5) ] Ale|E wape] w3325 (B 7F &
w0} OLEDE g A7ict.
A9 AA o9 shA
T 13= 2w Al9 AA] del wE gt xS YEhle ZHolt,
W, o2 2] A9 AA] ool whE St 6709 TFT9 149 AAIHE X3}

AGAE (O N = 9} N2 = Alolo] WA Ho] Ytk FAAem, ABAE ()] Al BAE N wmEd] A
seslw, A2 R N o] A4HT
!

*

NI ==o&= A1 TFT(TD ¢ =#Q wat 2 A3 TFT(T3) 9 A2 wA7F A&EHETh. N2 == A3 TFT(T3) <]
AlelE wAk 8L Al TRT(T4) 9] =]l w7k Aednt

AL TFT(TD) 9] Ale]E bz WA (BM) ehls} 5 o] AlolE wdxjel] @glsrt a5drk. Al TFT(T1)
o] A2 &A= VDD eRlel A&rs o] A2 dhabe] VDD Aol FwEth. Al TFT(TD ] =<l @abs 7 sjAlE
(©9] A1 @A} = A3 TFT(TS)«] s wAbe] A&

B oagmo] A9 AA] do] wE ia o2 AA] dolA vixEAE A2 TFT(T2)S 38844 or=t},

A3 TFT(T3) 2] AlelE wate= AMAIE(C)Y A2 ©@hx} Z N2 =0 HEFTh, A3 TFT(T13)9] 42x ©als A
ATEI(C) Y] A1 9=} 2 AL TFT(T1) ] =91 whabel] A&k, A3 TFT(T3) 2] =l @A+ A5 TFT(T5) 9] 4
2 92 2 A6 TFTS =9 wxlo] A=),

A4 TFT(T4)2] AlolE wWxli= | AAIZ(RST) 2Rl HE&E o A4 TFT(T4)2] AlolE wxlof g A&7}
o}, A4 TFT(T4) 9 =@ 9xt= AHAHO) L A2 @z} 2L A3 TFT(T3) 9 AlolE ©xl(N2 =)o
A4 TFT(T4) 9] A2~ @A A7 TFT(T7)9] &2~ @A B 27|84 S (INIT) 2hlel]l HE5 o] A4 TFT(T4)
wafo] A TRl 27|34 E(INIT) 7 35 H T

_'37_
[e)
GEX u}
o

A5 TFT(T5)Y AlolE WA= BFAE(EM) Relell HA&EHo] AolE dxfo] WFAS(EM)7F F5dd. Al
TFT(T5)2] 22 @A A3 TFT(T3)9] =dlQ) whx}k, A6 TFT(T6)] =9l ©xlel HEH Yk, Ab TFT(T5)9] =
A9l ©@xE A7 TFI(T7) 9] =290 w@hxl & OLEDS] o == A=l & H .

ol

A6 TFT(T6)2] AlolE ©@abs 2igklel &5 o] Ao E wxjo] A E 7 FF3EAch, A6 TFT(16)2] A2
b= dolE #lF HEE o] & whxlol= HolE HM(DATA)O] FFHTh. A6 TFI(T6)2] =dd ©Ak= A3
TFT(T3) 9] =# ¢l w2 2 A5 TFT(T5) ¢ A2 whxte] HE&F ),

A7 TFTI(T7)S] AlolE walb= Z]AIAE(RST) #elo] HEEol AlolE wxte] gl AAZ(RST)7F TF %D} A7
TFT(T7)9] 22 ©Ab= A4 TFT(T4) 2] 22 ©@x} 2 27|18 A1s gl AE&E a0 A7 TFI(T7)9] 22 ©hx

718X (INIT) 7} T8, A7 TFTI(T7)2] =291 ©@xl= A5 TFT(T5)9] =49l @A} 2 OLEDY] o ==
A&E),

L e = 139 =AE SAaE A7) A 7 ASE UEde RHelt.
T 140 ZAE FE AEZ T 139 ZAlE 2 o) A9 HA] oo i A
T 148 FxsA, A2 Z2o|(source follower) B} (type) &.& 34AE T A 71T}
Al (D)2 2718k (initial) TR, N =55 %7]3} AT},

A2 FH@)L Z2aY (programing) THEZ, N1 =Eof dlojy H( Vdata)JJr A6 TFT(T6) Fel -t
(Vth) 9] x}o] zk(Vdata - Vth)S A Fsth. o]& E3), A6 TFT(T6)9 EE AL (Vth)S AT 5 rt.

o714, AL FHD) 8 AIFARHFE A2 (@) FRAHA = 27FF7](2H) o] AR 7.

A3 FH@)S F(Emission) o=, Al TFT(T1) % A5 TFT(T5)2] AlolE ©xlol] FA S (EM)7}F 35
a3, N1 ==7} VDD Aoz Ae=a, Vdata - Vth ko] AFAANE(CO)S AF3ted N2 ==2 ddxo] OLED7}
1 =4 =

A0 A 49| 34 TF=

T 15 2] A0 A del wE g x2S YEhs EHolt,
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[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]
[0218]

[0219]

[0220]

[0221]

[0223]
[0224]
[0225]

[0226]

SES46] 10-2096563

= 15

mlru

Fxeatd, 2 Iwe] A0 AA dlell wE stae 709 TFTSE 1he] ASiAEHE E3gih.

AHAE(O) &= N1 ==9 N2 of Ml k. FAF e, ARANHCO) Al A= NI == H

Atel

SHEaL, A2 A= N2 k= ] X,j,ﬁ_,:%q—

1 =EZo= Al TFTI(TD S =29l @2k 2 A3 TFT(T3) 9] &2 @Ak A& H. N2 =2l A2 TFT(T2) 9
EEM b, A3 TFT(T3)9] Ale|= vt 2 Al4 TFT(T4) ] =&l ) daprt et

A1 TFT(T1) 9] Alo]E wxl= w:3a 5 (EM) elat Hew o] AlolE
o] A wxbE= VDD gele] A&Eo] A whxlo] VDD Aol FEFHETF. A1 TFI(T1)e] =4
(©)9] AL 92 D A3 TFT(T3)9] A& }oﬂ A&E.

At BFAETE FEEh. Al TET(TD)
QL &A= AsAH

A2 TFT(T2) 2] AlPlE ©@Al= A0ekele] HE&so] Alo|E watel] 2027 et A2 TFT(T2)9] 2
A= A4 TFT(T4) 9] Azs @} 2 27]SMAl S (INIT) ghlell & o] A2 TFT(T2)9] A2~ dxte] 27|35 7}
TEFEY. A2 TFT(T12)9 =¥ ¢l ¥x}= A4 TFT(T4)9 =82 v @ N2 =0 "),

A3 TFT(T3) 2] AlolE ©at= AIAAIE(C)L] A2 @2 W N2 =9 "k, A3 TFT(T3) 9] A2~ Wxb= A
ATEI(C) Y] A1 9=} 2 AL TFT(T1) ] =@Q] wabel] A&k, A3 TFT(T3) 2] =l @A+ A5 TFT(T5) 9] 4
2 g2 @ A6 TFTE] =29 wrlof] H&H),

A4 TFT(T4) 8] AlC]E @x= 2] AlA S (RST) helo] H&Eo] A4 TFT(T4) e AlolE wxjol] gAANZI} T39
o A4 TFT(T4) S =8¢l 9xtE= AGAE(C) Y A1 &2, A2 TRFI(12)Y =#l @}, A3 TFI(T3)¢] AlolE
GA(N2 =)o) AL&Enh. A4 TFT(T4) 9] A2 @hxbs A2 TFT(T2) 9] 42 @Ak, A7 TFT(17)9) A2 whap &
27132 S (INIT) gelell Agxo] A4 TRT(T4) 9] A2 dhxle] A4 gzte)] 27823 (INIT)7F 33 E ).

A5 TFT(T5)Y AlolE WA= BFAE(EM) Rlell HA&EEo] AolE dxlo] WFAS(EM)7F F5dd. Al
TFT(T5)2] 22 @Ak A3 TFT(T3)9] =dlQ) whA}k, A6 TFT(T6)] =9l ©xlel HEH Yk, Ab TFT(T5)9] =
A9l ©@xE A7 TFI(T7) 9] =290 w@hxk & OLEDS] o= A=l & Hrt.

ol

A6 TFT(T6) 2] AlE wats A7ME}ele] HdEo] Alo]lE o] A70A
2= doly gld Aol A whalolEs dolE A(DATA)O] &F

TFT(T3) 9] =# ¢l w2 2 A5 TFT(T5) ¢ A2 whxte] H&F ),

NE7h F38ch, A6 TFI(T6) 9] &2 o

ek, A6 TFT(T6) ] =2l Tz Al3

A7 TFT(T7) ] Al]E whab= RIS (RST) #elell HEs o] AlolE whatel] 2IANZRSDH7F =€k, A7

TFT(T7) 9] 22 Al A4 TFI(TA) ] A2 v @ 27845 alole] A&w 3 A7 TFT(17)e] - o }01 .
o =

718} S (INIT) 7} =€k, A7 TRT(T7) 9] =89l @Ak A5 TFT(T5) 9] =# <0 @4 2 OLED9]
A& E),

A

16> = 150 =AlE 3t4E FEA7I7] AR e AEE UEhlls Edolth. k160 A" TE Alee
130 =AlE 2 2] A0 AA del mE sAE FeAE 3

165 Fx3shH, 22~ Z29(source follower) BFY (type) o2 3}AE FEA|ZIT},

.ﬁ

ki

Al FHD)L =713 (initial) LR, N2 =5 9 N4 =52 27]3} A7},

A2 FHD)S ZZ Y (programing) TFFOZ, N1 =9 do]g < (Vdata)I} Zﬂ TFT(T6) o] HFE 4t
(Vth)2] #}o] Zk(Vdata - Vth)S A3}, o] Z3), A6 TFI(T6)Y FEHL(Vth) & AP E 4= U},

o714, AL FHD) 8] AIFARHFE A2 (@) FRAHA = 27F 7] (2H) o] AR 7.

A3 F(@)E WP (Emission) 7o E, Al TET(T1) 2 A5 TFT(T5) Y Alo|E wxlol W32 S (EM) 7 35
3, N1 ==7} VDD dgoe® dsa, Vdata - Vth gko] AN E(O)E AFste] N2 ==& dgso] OLED7}
1 =3 =

A1l AA 49| 34 7=

17 2] Al AA] del wE g x2S YEhE Edolt,
=17 Fxepd, 2 2] ALl AA dell e spai= 6709 TFTSE 1709 AN EE Ee3it.

AMAE(C)= N1 =9} N2 == Apolol] wfA]Eof gltk. FAH o2, AMWAE(C)e] Al Gab= N1 =2l A
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[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]
[0236]

[0237]

[0238]

[0239]
[0240]
[0241]
[0242]

[0243]

[0245]
[0246]
[0247]

[0248]

[0249]

SEE6] 10-2096563

&893, A2 ©@AE N2 k2o HEEH

NI ==d= A1 TFT(TD 9 =#<Q 9z 2 A3 TFT(T3) ¢ &2 A7t A&EHh, N2 =& A3 TFT(T3) <)
AolE v} = A4 TFT(T4) 9 =<l @x7} HEdr),

AL TFI(TD 9] Aol = b WA S (BN ehela} HEE o] AlolE whxtel] dgilsrh Fdv. A1 TFI(TD)
o Za2s ©hA= VDD ehelell o] & watel] VDD dgte] FEETh. AL TFT(TD 9] =2l @Ak AFHAH
(©°] A1 &4 5 A3 TFI(T3) 9] 42 datel] & et

ool ALl AA ool wE sthe vhE AA deA wiAHJAE A2 TFTI(T2)E E3HsHA et

A3 TFT(T3) 2] AlolE wxlz AMMAIE(C)] A2 @x} F N2 o HEFETE, A3 TFT(T3)9] 42 wals Ay
AE(C)] Al &2 2 AL TFT(TD 9] =91 ©xfo] A&HE), A3 TFT(T3)9] =9l ©x& A5 TFT(T15) 2] 4
2 @z}, A6 TFTY =dlol ©xp @ A7 TRT(T7)e] =9l wxjo] A=),

A4 TFI(T)S] AGIE WA 2 Bsh thol = AdAse] glx, AClE B 2uekeld] F&wo] A4
TFI(T) 9 AolE whajol ~ANE7h FHH, A4 IS =9l whabs ARAE ()] A2 Bt 2 A3
E

TFT(T3) 2] AlelE ©@A(N2 =)o HEHET. A4 TFT(T4) 9] A2 @xb= A9
AT,

A5 TFT(T5)2] AlelE ©xbe WFAS (M) ol A&He] AlolE whxto] 32 s(EM7F F5€ch. A5
TFT(T5)¢] A2 w2t A3 TFT(T3) ¢ =# el w2k, A6 TFT(T6)2] =#el wxt 2 A7 TFT(T7)e =8¢l v=}
of A&Et. A5 TFT(T5) 9] =9l @Ak OLEDY] ot HFd H&H).

WAs) tol o= Ay E o]

A6 TFT(T6)2] Al°|E w@xlz 27iEllel]l A &E o] AoE wajel] 2457 F5E k. A6 TFT(T6)] A2
A= "oy gl HEE o] A bl dHoly AF(DATA)o] FFH k. A6 TFT(T6)2l = el walE #13
TFT(T3)2] =9l ©&}, A5 TFT(T5) 2] A2 ©ak & A7 TFT(T7) 9] =9l whatol] A& H ),

A7 TFT(T7)2] AClE ©@xpe} 2 @xbs tho]o= AWM Hof dar, AolE wxli= g AA S (RST) glel #
Z5)o] AolE vt gMAZ(RST)7F &FHATh. A7 TFT(T7)9 =# e @A+ A3 TFT(T3)Y =8 9z}, A
5 TRT(T5)¢] &2~ ©x 2 A6 TFT(T6) e =& wxlo]| AHLHr),

T 182 = 179 T=AE s FEA7I7] Y% 7 AEE YeEhe =Holt),

% 188 FxEH, A2 Z=2o|(source follower) EFY (type) o2 3AE FEA| 71T},

Al FHD)S A1 27|18k (first initial) TXFEE, N3 == 9 N
z718F A 71A] &=t}

A2 FZH@)L A2 %2713} (second initial) F+XFOE, N3 =&

X] O)1-

5 .

>

wEE 27|13 ARG o)W, N2 =EE

i

=718k AZITE. olw), N2 =T 273} A7)

o714, Vinit 2}Ql& o], RST VGLE Z7]3} AJZIt}.
A3 TFH(R)E T2 (programing) T-{FCE, N1 =9

dlolg A (Vdata) @k A6 TFT(T6)<] & (Vth) 9] 3 (Vdata + Vth)E A7},

o171, A1 FH(D) 2] AFAHFE A3 @) 2] FEAA = 27 F7](2H) 9] AR 7R

A4 FH@D)L T (Emission) T2, A1 TFT(TL) 2 A5 TFT(T5)2] Alo|E whxfell TFA S (EM) 7} 35
%3, N1 =27} VDD Hsto s HghE| a1, Vdata + Vth gho] AAAE(O)E A3kl N2 === HdEo] OLED7t
gy

A12 AA o9 3ka X

T 19 B dge] A12 AA o mE sta FERE YehdlE Edelt),

=198 Fxetd, 2 Il Al12 AAl dol wE A= 6709 TFTSH 1709] #AsiA B E E33it).

AMAE ()3 NI =0k N2 = Aolo] wjAEo] Qiek. FAA e, ANAE (] Al vz N =]
&5, A2 ©@AE N2 k2o HEH

N1 =ZolE A1 TFT(TD 9] =9 w2k L A3 TFT(T3)2] A2 ©@x7F A&HEk. N2 =Zol= A3 TFT(T3) 9
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[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]
[0258]
[0259]
[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

SE535 10-2096563

Aol E @z} 9 A4 TFT(T4) 2] =9l ©@x7} HEHt,

A1 TFT(TD) 2] AlelE ©xl= w321 T (EM) g1y HEE o] AlolE wxle w7t agwtk. Al TFT(T1)
o s WA VDD 2ha1e] [0l s whael T Agtel B, AL TN Celel B ARAH
(0O Al @2 2 A3 TFT(T3) 9] A2 ©hxlo)] HEH,

B oo ALl AA oo mE st ohE AA dolA mAHAE A2 TFT(T2)E EFHebA] =t

A3 TET(T3) <] Alo|E Wzt ATPAE(C) 9] A2 B2 U N2 =Eof H&EHAT, A3 TFT(T3)9] &2 dals A
AE(C)] Al &2 2 AL TFT(TD 9] =91 ©@xfo] A&HE), A3 TFT(T3)9] =9l ©xb= A5 TFT(T5) 2] 4
2 o2 D A6 TFTY =8¢l wxlo] A&},

A4 TFT(T4) 2] Al]E dxbE A w@xpe) tho]es AR Qlal, AlolE wake 27Eile] H&s o] A4
TFT(T4) ] Alo]E whxfo] =257 } TP, A4 TFTI(T4) S =89 @xts APAE(C)Y] A2 @2 2 A3
TFT(T3)9] AllE ©@A(N2 =)o A&, #l4 TFT(T4) Y] A2 @A Alo]E wxlel tho]o= AWML o]
=

A5 TFT(T5)2] AlolE wxts g (BM) =lol HEsol AlolE wxle] WFAS(EM)7F Fwdch. A5
TFT(T5)¢] A2 ©atE= A3 TFI(T3)Y =#¢l w2t 2 A6 TFT(T6)¢] =# el wxto] H&EHth, A5 TFT(T5) 9]
=#ol watE A7 TFT(T7)9 =9 ¢l w2} @ OLEDY] ot o] H&EHT,

A6 TFT(T6)2] Alo|E w@xlz 27iEllel]l A &E o] AOE wajel] 2457 F5E ek, A6 TFT(T6)] A2
A= "ol gl HEE o] A ol dHoly AF(DATA)o] FFH k. A6 TFT(T6)2 = el walE #13
TFT(T3) ¢ =#¢l w2 2 A5 TFT(T5) 9] 2 whxfe] HA&Fr),

A7 TFT(T7)2] AClE ©@xte} 4 @xbs tho]o= AWM Hof dar, AolE vl ZAA S (RST) el A
25)o] AoE wxlol| ZAAE(RST)7F FFET. A7 TFI(17)Y =819 ©x= A5 TFI(T5)Y =d¢l whz} 2
OLEDY] o=t Ao L),

T 202 & 199 Z=AlE SAE FEA7]7] % T AlTE YEhlE Edelt),

= 20

o

FzspA | A2 Z29(source follower) EFY(type) &2 3}AE FFA| T},

[¢]

Al D) Z713H(initial) TR, N4 =25 273} Al ojd], N2 ==& 2713 A|7|A &E
714, Vinit 2}Ql& o], RST VGLE Z7]|3} A7t}

A2 F7H@)e Zza# Y (programing) T-Fe®, NI o] dlol8 HH(Vdata)d A6 TFT(T6)e] 8 At
(Vth)¢] g(Vdata + Vth)S A&3sic).

o714, AL FZHD) ] AFAIARE A2 @) FRAAAAE 273 F 72D 9] MRS 7T

A3 TFH@)L WA (Emission) TZFe®, Al TFT(T1) 2 A5 TFT(T5) Y Alo|E wxlol] w325 (EM) 7 35
¥3, N1 ==7} VDD Aoz HEE ., Vdata + Vth gkel AIMAE(O)E i3t N2 ==z HEr o] OLED7}
g el 3=

T 218 T Vs wE f71Ed B2A Ao =told) TFTe ¥ (Vth) o] B A5S el EHol
=

T 218 Fzshd, dEvlsr 3553 E 10-2012- 0061146i°ﬂ"1 AAgE 6TR 1C shaell ¥ix|E =2ho]® TFTe]
FEAG(Vth) e B A 2 AHF HEES Ay, N2 ==Node 2)9] Hgto] A PMEA PSS &
Ttk m3, AR wsES Aund, gad AJP 63 “1#0](63 gray)olal, WEZSH(Vth)el Wslrt
-0.5~10.5V W], -15.1% ~ +18.4%9] AF WIES 71HS & 5 ). o2 s, =Fo|w] TFTe THAY

(Vthye] A=ZEsta, 8 (Vth) e B d5o] wolA Al drt.

. H
(Vth)o] B4 de 3 A7 HeES durd, N2 ==Node 2)9] Hdte] HAlES & 5 Aok, =3, A7 ¥
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[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

SE 535 10-2096563

S5 AHEY, 349 It 63 9] (63 gray)olil, +EAL(Vth)e W37t -0.5~+0.5Vd wf, -4.0% ~
6 35S S ¢ U wEgA, T 71E uin =gold TFTY 24 X

oL
ol

o
ol
>
>,
>
N
\

2 oage] AAl o w2 f71dg %A A=, =gl TFTY #8AY(Vth)S B3sh7] 93] teole= A
Y (Diode connection) WAlS Aelstir, A2A(Source) =2 dlolE](Vdata)e] degtoz o] fsta, EEA
F(Vth) 9] A1 (sensing) A7l =golW] Alo]E(Driving gate) =T AZTHES ¢ do|gE AZAA 2

BEXAEIS AN 5 QU

2 g AAl o w2 f71dE %A G =, Z=goldW TFTY #8AY(Vth)S BA3sHr] 93] &2 29
(source follower) ®A1S A&sti, A~ (Source) =2 dHolg(Vdata)d deEwtoz o]fslam, Fe At
(Vth)¢] A4 (sensing) A7roll E&}olW Alo]E(Driving gate) =To] AXIEIES ¢35 HolHE AFAA IA=E
2EIE AN 4 Q).

oty o] Ax] oo wE Fr1eHE B4 FAE, 7118 Oref) WA 2718k (Vinit) B4 glo] 3AE 3
ko] L gAFE #lolo}-%-(layout)o] 7FHs3A Fht.

2 oage] AAl o w2 f71dg gA G =, ZgolwW TFTY S8 A (Vth) el Bg Adeo] EAIA TA

Wrgo]l Hohm Ve woke] A wHe] I Ve Abdolu A S4E wAsHA @A tE
AR FEl2 AAE 5 loue, ofdolA Vadk A dee EE WellA dAHel Zolw ]l Al
ohd oz olsfalowt Frt. ¥ wel Wt AT HRurh: FEss NPT ool Y

A, EHPTHY o] @ W9 2R 7 SRR £EHE RE W4 wk wgw dht 8

A

g o] Riejo] 23e = Ao® sfAE ook dit.

St olabel dlAlAQ) A del A, AWE JSEE SEdel, 2ZEde], Bdo], Ei o5 e 2
o FEY 4 Atk £AZEqR FARTY, o JIFEEe AFE BE b5 wA ol st oo Y =
toEERA A% EE AFE 5 Atk AFE BE b uAE @ ghold B gam AFE Zzage
Age golshl sk Aol WA Egekt BA A L AFE AF lAS BE £Fg@t. A% wAs
ARl o8l Al bsd Aol o g Asw WA S vk, @el ol A=, ol

= s
S uf A= RAM, ROM, EEPROM, CD-ROMe|u} TF2 # tlx3 AAA, 27] tad ARA = g2 7] 4%

ulol2s, T ol dely pxel WHT Yat Tradmcs A9 wi At Aed & 9

AEel o8] Al Absd ool v viAE E§ £ Avh w3, dolo] BEol AFE BE s wA

2 A48 YA, dE Sol, AXESelt B JAolR, FAK AolR, my 4N, 04D AUH A4

DSL), Ei Hel, drle ¥ xnFshsl 2o A /1ES olgse] YAlolE, AW ER e 97 hx@

BE ASHGY, BE Ao, K A, me M, DL, EE ASH, srle W 2uFsis e T4

&gl Al golo] EFEch. o714 AH A3 2 UxA(disk 2 diso FHE YAAWCD), Aol
3L

| =
A Yz, F g2z, gxg gd&5zxd g3 (dv), ZE3gag 2 BEFge] gaaE ¥gsiy, taz
(disk)E2 HE dolHE Arjdoz A ¥, tAad(disc)ES HolHE #o]Ad 93] Fexoz A
Attt Adrle] 23E w3 AFE B5 Jbe wiAe 1Y ol EghE oo s},

A4 dgo] LRaY Iy FE AIWESE TFEE W, 3= AOUEE L2AA, 4, AERZRad,
ZEaY, Y, ARTY, BE, 2ZEd A4, Fds, Bt 3YE, oy TRE, = T2y 9
HEE

O =
o 99 x3}E e F e Aoz QAger gt ZE=E AOMEE AE, dolH, AF
(argument), ¥ E T WEg] 225 dg L/xEEs A0 2H U2 3= AOHE T =] 3
2o 44 F k. AR, 14, FvE, oy T2 HEF FF, HAA

A Be TPHE Qo) Agd Fus 15 wE A4 Ik, F7hE, oW EHEelA
Wy R QaelEe) wAE W/EE FAES PFH Zad 2hoz BEE 4 b AU #5 ks o
S/EE AFE W5 b uA gl AEE H/EE 3PS 3 shh EE 059 doje] et A=A A
% & Ao

aZEIAA THAA, o714 HBH NS5 /A HRH JITES FARE REE(NF B, T2
A, 5 IR 7EE 5 A, AxEde] mEEe Wz fulS] A4gE & dor ZeANEe o) 4
P8 & gk MR AR ZEAN Wl FRR 5 da ZeAN o) 7aY F gorn, o 3§ v
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[0276]

[0277]

[0278]

[0279]

Sglo] FANN, AP HUE
A5 Ag] ¢uto]2=(DSPD), >
7

Z2AMel Al ThestA dddE

o F2g

A 32 (ASIC),
=4 tluhol 2 (PLD),

X8 A3z Z2Z A4 (DSP),
A4 2oy 7ks AlClE o ¢l o] (FPGA),

SEE36] 10-2096563

=

;O

ERE

Z2AA, A7), vlelARAES Y, vlolARIRAN, /14 AR M5ES FURES AR de A%
FRE, EE olEd ¢ W TAY + Atk

A AL S ol AA dle] AeE R, BE, 449 A 5L 49E 2How PrdEs
EE e bed BE 2T /158 £ Ab Aol ohe, B AAEe U 44 do we F7 2§
9 @] FsFS ANT 4 k. mebd AP A4 5 Ard ZTHAe] A9 L Wel wel U w
EoOieh, WY W R EFehs otk Hgel, 4A® MW wE FFUlelA "EFAThebs ot A}
SR ool o, oleld Soli "PAHE Ik Boll BFUANA HeAel dolz A4eH o o145
© A3 ol "PAEET HSE How T3EE Aot

Ehgel, & FolA AR vhal gl TR, g, N2E 5ol golie ol BAlsli AL o
g, SlEdlo], Welol, shmdlofsh AmEd oo &Y, AXEM ] i 9l amES oo e HFE B
@ AEEE e Aot o 5o, AXUEE oo dANE AL ofUAW, AN A
meAs, ZRAN, AA, g8 bed g8 2ds, ZTRod 2/t AFHY FE v dA2, 9 ¢
dhel 2 el A FEeh: ofEe el dat A4k Tlulelx B AEAEL F gtk s} o4 FEE} 2z
Az B/mE A sdE el AR 5 Qow, AEUESL shel PRE WFE £E gl gela/ms
27 ool AFE Aelo] BabE FE vk, Ed, o]F AEUEEL 4% deld TEE AYH 4F AFY
5 b uARYE ddE 5 A, AXAESE s ol ol MR (dAE o, 2A Axg, B
Ardle] the AEdEe aga/EE s ol T XS AT 2L ENLE AH 4E 48
= ol| FEIERREC delE) 2 Asel mEt F 24 R/EE 94 ZRhsd o8 F4Y 5
A

259 ¥

1100 Bfo]y AEE?
120: Al°o]E =eto]H
130: dlolE =glolH
160: ‘A=Y

=y
9]
o o D
Voyn: Pl ] [T
DE = «— EVDD
l«— VINIT
S, 120 160
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EH20
2H Time
©
EM
Reset
(1
Gate
e
EH2]
s _ . S
‘ - tran141 v(em_pxl)
. | o tran141.v(srO1_pxI)
¢ |
S Q- - [J -------------------------------------- ]I --------------------------------------------------------------
g | \
2 [+ j‘ ‘!
SCAN ! E
|
- 33.21m 33.22m SR 33.24m
time (s) X1=33.232m|
— tran141.v(n2)
8- — tran141.v(vdd)
tran142.v({n2)
=6 tran143.wv(n2)
5 ‘ 155871
= pde2 i —3aBRIE
. ~AVth1-0.5~ 0.5V (0:5V Sweep) -
33.21m 33.22m 33.23m 33.24m
time (s) XT=33252m
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EH22
T e £ /S U NS R S S
SSRGS (SRR SR (SRS S S S
=
@ O
g
8 2f e s b
e e S IR SNSRI SR
-6 33 24m
X3=33.236mi
af i
b T
=
B
e S | e R R E R
g “Node2| T '"'AVth':"-O.‘S""‘O‘.S‘V‘(ﬁ;SVSerp') """""""
st 33.21m 33.22m 33.23m 33 24m
time (s) [X3=33.236m|
=23
[o)
AVth | Node2 | VDD |vgs - Vih| loled loled (%)

T BN NS

-0.5V | 2.425 -1.675

11.6nA

+5.6%

-0V 2.932 4.6 —-1.668

11.0nA

0%

+0.5V | 3.437 —-1.663

10.5nA

-4.0%

(AR AARgAe]
(4484 1]
(2351 99

S
o
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