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7] A s adE TE AgEe,

71 Hole At A7) s EMAEEHO FE ACE A= Abole) 1A AMAIEE AHHEE 7] T ®4

A

=

71 g B4 A F N AF 2 Alelo] YAEe #7] HHES X8siH, sue dFozRE F9
# HAA(electron) ¢t 2 AFozRE FPH AF(hole)o] #7] TF=ox Adsle] of 7] A exciton) S &
Astal, A7|A7F oUAE WEshAA whgdc),

oleld f7] WY WA AAL AW 249l §7] HH vhelo s Takshs Balel sam Xyee, 74 8
dolt f7] WY tole=s TESI] 98 Bl EdAsg 2 2EA AT (Storage capaci tor) 7
Aol Qrh. Bavlel EANAHE JuAoR 2909 EAAE 2 TF EAAAHE e

AP Arkad FrelAE AE AFE FAAA ASSA 2 Al FHE AE AFow dolgA
3 F AClE AF Aol wAEE A4 ANAEHE AT 5 gonw Hu FelE AA WolEYE of

%ol et
o] 14

sl = A

woage A% 07 V140 BARS as] A% oA, dold A FE AelE AF Abeld] 714

=
ARAEE A = = F7] TF BA AA ] B3 Aol

7A9] 52 +6

w o f7] vt EA FAE 1R, 7] A% ol FYse) gon) A AEE A¥she A0M, )
st wase delE A R FE AL A7 Agst: dolHd % TF AT, 47 204 % )
Heleldzt gasle] glom, 4] dole Ak FHsE mdel AT TS 293 EAX2E, g
47 294 EdAzEe] Eeel A3 ddsel i PE A AFe EFhE FE EAASHE XY
v, 7] TE AR, A7) TE A ATt 47 dele A Abelel 99 F &4 Gl Y A5
TYE B mA4ol it Sl Addnt

47 K7 BY BA RAE, A7) TE EAA2E] TE ol AT BT Fol FYY A A= A

47 TE AGAL, A TS A 47 A el AT 448 & vk,

A7) BE el FAE TE AR, 4] dolE A 4y TF AE AF Aleldl A4 AdAHE F
A 5 Ak,

47 K7 BY BA RAE, A7) TE EAA2E] TE AL 9T o JYHE A AL W g

_/l:
) A% Ads A TF Agde, @) A0l A% ) FF Sd9a8d 35 AUS 23 g
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a3 A AolE AFe AAgoEA, dolH A3 TE EANAHY FE AE AF gk wAFE 7]
A AN E AL 5 e
E@, 75 EddxHe] TE ALY 54D Fol Ad AUL FAen, TE ALAT A9 AU Ao

I
24, dolg A3} g-F AlolE A= ghell wAsk=E 714 AAEE AT e 84S Aedn.

e gud 49

1 B owe) o ANde] e 7] w3 w4 AHe) sie sae) 57 Hmmold

%ot B ool o ANdo] wE 7] WY BA Ao shte] saol Q7 A5l eolWmolt,

% 3 2 ouwel Al Aol 2 §7] Y B4 AN Ble]l B 9 ANAHE AgHon
Ng mdol,

% 4% % 39 f7] WY EA PAE VVAS U A2 wumeld,

!

wouwe] A2 AAele mE f7] W BA FHe] Bl EAA2E R AGAEE AFHos
!

B2 JAets] fe FAH g
olgt, WFE TWS FuT Fof B
A4e 74 A7} golaA AT & 3 5
Slom oplelAl M A dEel e et

2o gesl Agsr] g Ada Bl Tie Agsgion, WA AAE ok U m:
FAHE THaL dEAE BUE BE FEE RolEE Fuh

LR, =RolAM vEhd 7 Ao A7) 3 S Al Hels fEl doE yrhgleng, B owno] we
Al ZAIE bl AR A B

Fu

ERoA ofe 3 0 99L RS BA Astel TAR Aristel e, Tela WA, 49
AGE A, A 3 W G FAS g deidd. 3, %, 99, @ 59 $Eol e py
et e el Grin @ W, ol thE BB whe e’ Qi AR ohig 2 06l ® oE pE

- T
w5, WA AAA, ofd F-Zo] o' FALAE "X dvial & o, oj= 58] uidE = TIATE fle
3 g2 FAHLAE AYsE o] oy g FALAE U X £ e AL vt w3, wAlA
g el ¢ Es ofdlel AAIE ojulehs Aoln, wiEA] Y WEE VEe

g ol g,

aeE R owwel o ANde] mE f71 %Y A A detel = 1 0A £ 63 FuzE FA
EERY
£ 1 3w 9 Adee] we 7] Wy w4 gAe) shtel shae] 7t Fmmel,

T 19 ZAIgE mRe} o], B el o AAlde] mE {7 $F FA FH 9 e sA(1)E H5Y AsA
(121, 122, 123, 128, 171, 172, 192), &9 AsAd] dAHo] Q= H709 EMA~H(TL, T2, T3, T4,
T5, T6, T7), 2~E#A #AIAE(storage capacitor, Cst) @ 7] o34 tvhlo]@ =(organic light emitting
diode, OLED)E X 3gshr),

EAXAE(T1, T2, T3, T4, T5, T6, T7)E= F% EWMXAE(driving transistor)(Tl) 293 EdXAE
(switching transistor)(T2), ®AF E@:NA2E(compensation transistor)(T3), X7]3} EUAA2AH
(initialization transistor)(T4), 5% Ao} E@AX2~E (operation control transistor)(T5), 34 Ao} E&

A 2~¥|(light emission control transistor)(T6) % slo]gj~ EWMA~F (bypass transistor)(T7)E E3F3Ic}.
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AFA121, 122, 123, 128, 171, 172, 192)& 270 215 (Sn)E Adebs 204 (121), 2718 EWA2E(T
4ol At 270 AT (Sp-1)E dEshes Ad 2K (122), 52 Aol EWRA2E(T5) 2 g Alo] EAAAH
(T6)oll &g Aol AE(EME AEsts 33 Alojx(123), niolul~ EWMAAE(T7)ol] vielul~ A5 (BP)E A
gat= vpolal s Ao (128), 27A(121)3 wApst HolE A5 (dm)E dEsts dolBd17), 5 A
(ELVDD) & ddal™ dloleld (17D A9 BastA FAhHe de 75 AYHd172), 75 EAXAEH(TDE
z71stete 2713 A4 Vint) = ALste 2718 A94A(192) S 233t

T& ERAZH(TD Y AlolE AF(GD)S 2EgA] AAANEH(Cst) o] deH(Cst1)H AAE] i, -5 ERA
2E(TD O 4 AF(SDS 532 Alo] EMAZEN(TH)E FFste] F5 A4AH(172)3 AAg o] o, H&F
EWXN2H(TD Y =8 A501)2 B33 Alo] ERALB(TE)E Afrste] 171 &3F tho] 2 =(0LED) 9] ofi™=
(anode) &} A71H o2 AAH QUrt. 5 EAALE(THE 294 EWAZH(T2)9] ~9A 54 na b
olf] A& (Dm)E Ao}l §7] W33 tho] S =(0LED) Y T+% AF(1d)E FF3o).

2973 EWAZEN(12)Y] AolE AF(62)E AWM (12D) 3 dAEe] Ja, 293 EWA2E(12)S] A2 A
(82) dHlolgd(171)3 A ] glom, =93 EWRA2EH(T2)9] = 2

A2 AF(SDHH dAse] dowA 2 Alo] ERALE(T5)S Afrate]l 75 A (172) 3 Az = o] Sltt.
oyt ~9H EWAAEH(T2)v ~WA(121)S T3 ALk 270 2% (Sn)dl weh ' 5o do]gA(171)
o2 AgHE HolE Aa(dn g 75 EWAASE (T &2 A0z ALsts 294 3& Y.

ERAAZH(T3)] AlolE A=F(63)S 2704121 AZAE o] Qar, HAF EWAAZH(TI)Y A& HAF(S
3 T EWAZEH(TD O =4 A=5(001D)¥ dAse] oA g Aol EMNALE(T6)E Afrate] {7
3 tho] R =(0LED) 9] of=E(anode) 9t AZ2F o] Jom, B ERAZE(T3)9 =#< d=(D3)2 273t E
WA 2E(T4) 9] =9l A(D4), 2Eg A AHAE(Cst)e] Db (Cstl) D T35 EMAAE(T1) S AlolE A=
(GD)ol A dAZAH] gk, o]g3 A} EWAAAE(TI)E 204 (12D Faf Adre A7 A5 (Sn)ol
gt © 2Eo] 5 EWALE(TD O AlolE AS(GHH =89l A50DD& A2 AZste] 5 EWAZEH(T
DE tholex AdAAZI

f
flo o2

%2713} EWAAEH(TH) Y AolE AF(G4)S Ak 204 (122)3 dAH o] Qda, 27)3 EMAAEH(TH)Y 22~
A=(84)2 2718 Agal(192) 3 AAdEe] glom, 27|13t ENAAE(T4) ] =9 AF(D4)S B EdA
H(T3)9] =89l A=(D3)S A 288 AHAH(Cst) ] Aeh(Cstl) 2 5 EWAZE(TD) Q] AE A
(GDell A Adxe] k. olgfgh 7|8t EWALE (T4 e 204(122) & 3 Aadre dd 20 2
(Sn-Doll wet ¥ 25o] %73t A (Vint)S 7% EWAAZEN(TDY AlolE AZF(GDd AEste] 7% EWU
A2E (T 9] AlolE AF(G1) 2] ACE Hks 2787 2718 §4s S,

52 Aol EWA2E(T5)9 Ao]E AF(G5)S 4 Ao]x(123)3 dAdEo] glon  Fz Aol EUAXAE
(T5)9] &2 AF(S5)2 F& AA172)9F A dx, 52 Ao EMX=EH(T5)9] =< A=(D5)
B EWAZE(TDY A2 AH(S1) D 293 EAX2E(T2)9 =¢¢l A=H(S2)e] A2 9},

3 Aol EMAAE(T6)2] AloJE AZF(GE)> 23 AojA(123)3 A5 glon, w3F o] EdxAH
(T6)9] &2 AF(S6)S 5 EWRAZEH (T =8 A5(001) 9 B ERAZH(TI) Y &2 A5(S3)3 4
Ao} 9ar, o3 Aol EAXNAE(T6) =gl AF(D6)S 7] 24 tho] L =(0LED) 9] °f:=Z(anode)9} A
NHoz A7 k. ol#d T2 Ao EWA2E(T5) D G Ao EWRA2E(T6)E & A4 (123)
S B3 dewre w3y Aol AL (Bl wE Al ' 2% o]& E3 -5 FG(ELVDD)e] thole= dAE
T5 EAAZE(TDHE T3 EEo] f7] g tho] S =(0LED) o] At}

Hpol s~ ERALE(T7)9] AllE A=(67) miolsfx Alojd(128) 3 AZds o] lar, Hpo]sjs EJNAAE

(T7)9] 2 AIF(STL 23 Aol EAXAE(T6)Y =dl) A=(D6) 2 7] 233 tho] Q= (0LED) 2] ofj:==9]
A AZAEe] Qlar, wpoldlx EMAI2E(T7)9] = A=FD7)S 27138 AdA(192) 2 %7]3} vhet EdA]
2E(T4) 9] A2 A2(S4)o] 7 Ad= o] 9ot

2EZA AHAEH(Cst) o] B (Cst2)> 75 Add(172)3% AA= don, f7] w3d tho] R =(0LED) <] N
Z2E(cathode)= 25 HU(ELVSS)S dEshs 8 AP (74D A= Q).

oletol A W wEe] A AAelo] W §7] W HA A F Faol FAA B AP % 2
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e
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T2y 2 o A Ao & f7] &g FA GA 9 e kA QIVEE = 4l3e] Elolo|t),
5 20 ZEAS vle} o], 94, 278 71F F A 27K (122) & S 29 A (low level)9 A 270
AE(Sn-1)7F FgEck. o] w, oln 29 A (low level)e] &4 Ao ’\]g(EM)ﬂ Wt Ao] A (123)S =3}

of QIZFHa vk, Y™, 29 #HEel dd 27 AS(Sn-Dell Wigste]l 27|13 ERAAE(TH) 7 B 2
(Turn on)¥™, 2713} A4 (192) . =HEH %73t ERALH(THE &3 2718k A (Vint)o] 75 EAX
H(TD ] AlolE A=l Adear, 2718k AH(Vint)ol o8 & EWAZE (T 7} 27| she ).

o] &, dolg ZE2y 713t T 2WA(121)& T8 2% dEe] A7 ANE(Sn)7F FHEET. ayw, 2$
dlle] 27 A% (Sn)ol W-gste] 29 EWRALEH(T2) 2 B4 EWNAEH(T3)7F & ¥k, o] W, %
EW@AAH(TDE | 281 24 EWAA2EH(T3) & tole= a4 ﬂ , oo R npolojs Ht,

A, dolEA7T)eREE FFE dHolE AZMmold FF5 EWMAAE(THY 8 W (Threshold
voltage, Vth)¥hg ZAagh B3 AOmtVth, Vthe (99 ghe] 5 EWAZEH (T AllE A=(GDe 1
7Hok. 2Eg A AHAH(Cst) o] Fetol= 5 AU(ELVDD) F B At (DmtVth)e] 17kHa, 2EejA] #
HAE (Cst) = Gt A 2ol o)-g-3k= A7k A=),

o] & wk} 7|7k ol W AojA(123) R R E FEEHE 23 Aol AZ(EM)7F o] w@lEolA 2§ A=
WA, O#W, $F 7 Fd 29 g g Alo] A (Bel o3 w2 Alo] EMAAE(T5) 2 G
EWX2EH(T6)7} | =%t}

a8, T ERASEHTDE ACIE A=(GD AClE ddat 75 AU ELDD) 7+ Askatel] wmE2s= &
ﬁ(ld)ﬂ WAL, Wy Aol EWASE(160)E Fd e AFUDIF f7] @ tho] 2= (0LED)e]
FaEn. ¥ ket 2EHA AAAECsOA sl FE EWAZEH(TD] ACIE-42 HgH(Vgs)
'(DmtVth)-ELVDD' 2 X531, & EWARE(TD S AF-d A whzd, 7% AF(1d)E -0l
E AgelA 9 AdAe 23rer #e Al (Dn-ELVDD)2'o wldgtet. kA 5 AR(Id)w T EWRA A
E(TD O &8 AsH(Vth)oll #A flo] A€t

of of, mio]gjx EMALE(T7)= diold2 Alo]i(128) o2 HE] wio]sjx AT (BP)E dente=tt. Hpolsfx

AZBP)= vpolos ERALH(T)E 3 LA ¢ e &4 Ao dhomA, nlojsjx EAXH
(T7)= EWALEH X g8 Hhs AlolE A=(G7)ell Al gozn, npolsfn EWALE(T7)7F 37
Lxua, ey FHolM g AF(Id)e] di-= mlelala AF{(Ibp) = vpojojs EQMAAE(TE &3 w
A7HAl Fhe

B gys BASE TE EAAZHIDY Hi AR P AR 58 9% %71 2 toles
(OLED)7H 337 ekl AT= o o] BASA gvh. webd, B 3wge] 9 AAeld me 47 %
= 13
5

o

2

OJ

B BA ZA 9 wlolsf~ EWRAAE(T7)E T5 EWASE(TD ] HA AF A A (1bp) 24
F7] 2 tole= £ HF AR 99 i AR FEER B 5 v A4 T ERAZEH(TD Y
A2 AFT F5 EWAREH(TDY AoJE-22 Ad(Vgs)ol 8 g (Vth) B} zhelr] 5 EWMX2E(T1)
7 e2Ee Z2ANAY AFE uidit. o2 5 EMALEN(TDE LEA7]|= 2dAM e HA 75 A
F(E E°] 10pA °l3te] HAF)7F #7] &3F tho] L=(0LED)ofl Ag=o] &2 3mo oz FHHY. =
9 Qs BASHE AL T AR7F E25 49 vtoldl A AR(Ibp) o] 53] AEe] FaFo] & v, duk o
F EE SolE P B2 JAS ¥ASkeE F 7% AFUF 5 A9l vloldll~ AR{(Ibp)e] FFe] A9
Sk & 4 Qdvk. wEkA, B A4S ZAEE T ARV 38 A9 75 AF(DRFE vloldx E
WA= (T7)E E&l Wk vtolal~ HdR/(Ibp) o] AFZvE A" #7] 23 tho] 2 =(0LED) 9 3 HF
(Ioled)E £ A5 xaA T3 F YE FFO8 HAY AFHES 7MxA At waba, blo|sj~ E
WA =E|(T7)E |83t A B9 I S Tdste] ZLEHEEHE A & k. = 294+ v}
olgf 2 A (BP)E F 27 A5 (Sntl)ef T3t WrEA] ofd FAEHE AL ofyrk. Eg, 2 W] o
Ao A= ulolg 2 E%xléa(w)% i?&d% 7 Eajx 2H 1 AN FRE TAst YA R, 2 oay

oA, oled TE7} AgE B wel & WAool mE f7] WP EA R Fa Txel el = 3
WA = 6% Fastel FAsA A dct,

% 35 B oaye) AL AN wE §7] W3 B4 A9 B EAA2E 2 ANNHE AFHow =
A% Erolt,
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A, 21 9 = 300 ZAS vpep o], B il o AAde] wE {7 w3 %A FAE 22 2% (Sn)
w27 215 (Sn-1), t‘a% Ao} AS(EM) B wlelalz AS(BP)E 2H2E QI7betw & wakE wet FAdE o 9l
24 (121), A 2704 (122), &3 Ao)A(123) 2 vlolal~ Ao A(128)S Egsta, A~MA(121), A
27MA(122), % 1]01**(123) 2 ulolsf s Aol M (128)F watetal o stk dHolH AE(Dm) 2 TE
ASH(ELVDD) & 2+t QI7bebe dolgAd(171) B 5 A (172)S =3ett. 27138 A (Vint)& 2713k
A (192)S S8 B4 EAXAE(THE Add,

E 5 EAX2EH(TD, 293 EWAZE(T2), A EAXN2EH(TI), 27131 EAXXZE(T4),
53 WA 2E(T5), HF Ao EWAA2E(T6), Hiolmlx EMA2E(T7), 2EA AFHAIE(Cst), =
g f7] =g o] 2= (0LED)7F A F e Atk f7] HF to]L=E(0LED) = A ASF(wXA]), §7] 23
FZAD) 2 F5 AF(MEA)oR o] FojiT),

T EAXXAE(TL), 293 EWAX2EH(T2), BA EWAXE(TI), 273 EWAA2E(T4), 57 Aol EAA
2E(T5), o33 Alo] EWRXE(T6) Z vlojg2x EWMA~E(T7)9] Z+7te] Ad(channel ) AZAHS & o)

gl wAe] yre] @AEe] gon, WAL gow ggew FuEol d4W 4 Ut o wEA
Ay WA 24 BE Absts WA B4R olRod F dnt. AbskE WA B4 HERE(Ti), sEa
(Hf), A2xzEw(Zr), &FuwAl), BE5(Ta), AEZ"g(Ge), OPOE(Zn), ZE(Ga), F4(Sn) T <H(In)
£ 2SR 3§t AstE, o859 5% }‘J@ruo OlF —ZF—old AF8HE(InGazn04), SIF—oFd A3E(Zn—
In—0), °oFd—

F4 AEE(Zn—Sn—0) JF—ZF A3E (In—Ga—0), AF—F4 3E(In—Sn—0), UF—
A2x3F AE(In—72r—0), QUF— X]EEH ol A3E(In—7Zr—7n—0), AF—AEFZF—F24 23Z(In—
Zr—Sn—0), AF—AE2FZF—-ZF A3}E(In—7Zr—Ga—0), AF-—LFvFH 23FE(In—A1—0), UF—ofd—

FHE ’\@‘r%(ln*Zn*AI*O) OF—F4 —dFuF 43S (In—Sn—A1—-0), UF—-LFuF5—2F A8E(In
—Al—Ga—0), v —a=EF AstE(In—Ta— O) AdE—gdgE—od AgE(In—Ta—7Zn—0), dF—HEF—F
A atgkE(In—Ta—Sn—0), VF-—SEHF—2F A& (In—Ta—Ga—0), AF—A2rF A2 (In—Ge—0),
F—AlZnkE —old &i‘r%(ln*Ge*Zn*O), AF—AZ2vgE—F4 A43E(In—Ge—Sn—0), AF—AZ2rtg—2
F e (In—Ge—Ga—0), HEFE—AF—oFd A& (Ti—In—Zn—0), 3= F—AF—oFd AstE(Hf —In—Zn

—0) F o= stuE X & Qlvk. WEAVE AskE WiEA R o]FolAE s a2 o o 3
Aol FoFek atshE viwA BEAE wEsly] 98 HEe BEFo] FrkE & 9l

WEAle Ng Zes Be PP 2we® Ad =F0] =] 9= Ad (channeD) ¥}, Ade] & ol JA4=f 3l
on Ao ©WE £ BT mgeko] B s 3R d syl ©PRE ¥3ert, B A oA
A ERE E =9 BERE 47 2 A5 2 =Y A sget. wrEAe] A ds 2 A
= 3 =gl A5 dd 49w =gstel 4T & Ak, =Y, WEACA M2 e ERAsEC] A
A7 =9 A=9 Alo] 9% w3 uo] Ax A3 =gl d5e] Ar|How AZd F 9},

o}, = 48 Farste] & dwo] g AAjejel] whE f7] Wy %A Ao v T dsl A% &AMl w
g Aoz At

A, & 4E = 39 f7] B EA AAE V-V S we A8 di kot

=34

T 4ol mAIE wpep o], 3 Ew o) jF AAlde] whE 7] g A AA= T AgAd(172)0] H
18] A7) 75 ERASEH(TL) ol 2= 7148 AWAEHE Ao g

10) 9ol WE (12000 FAE] ok, 7191100 F2], A9, Ay, Zead Fog oFolxl
J = 3

(]

—~

7]13(1

dAA 71do 2 FAE & o, MHS(120)2 obEd w=AE FAs] 98 2AHE 3 A 7H(110) o=
FEH BEES abdste oEdd weAle] 545 dAl7|a, 7]R(110)0] wE AEdAE Foly A4S I
T At

HHZ(120) Yol 5 AQMZAD, 293 Ad=AD), B4 A=A, 2718 Ad=A), 52
Aol AL A, HF Ao A EA]) E vlelgj A EAN)S EF3h= WHEA(131x, 131y)7F 34
=] 9l
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