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g Al A

F e

TR 1

Bae] shagol ulE EAY;

47 EASGE 2AAAED AP AHANEE FESE AE FEIR; Y
&7 FAEE ] dolHaEQl5S F-Eake HolE TE3E

47 Bel dag A (e A Al Bel WNE 2 shae,

wE Ao AZEE Ao|EAFH v po AZEE £24F B wE (o] AZEE SAAdIL TE, &
ANugael AHE TEAFE Al TE EAALH;

471 dielH ekl 3} 7] == B Atelol] A& ar, Alj 24 S e SRkl -5 Al ERA 2

A7) wE A%k A A dEd Alole] F&Ea, A(j-1) 2N s FHEY "H-2FHE= A2 ERXA
22H;

7] == Be} A7) fIdg st HEE A3 ERA 2H;

B7) wE CoF A7) 29 FEHske dEde] H&E A4 ERALE

47] wE Ae A7) B Col A&, A7) Alj 2N E SHEEle] H-25E A5 EWAAEH;

271 A3 ERARE S} A7) F7IEgaA; Abolol = D7F fjAIskaL, 7] == Dok Z7)Hske] iEwe] Afe]
of F&sk= A6 ERA2E; B

o

) s Ask A7) s D Aol g&she ARAEE TP,

AG-D &l wAg stagel delgdshs Agsts Al(j-1) 25 A(-1) 58713k |- Aol
Alj el HHxlEJ stagel dlole sk Alwsts Alj 2AWdEE Ay 9713 d-2 dstelw, 47 3
Ao= A7) Al 282057F d-22 dgos vbde oo A|(j+1) F87Ibel] "-2

A1 Fell SlelA,

471 AG-D 3713t 5

2

)

71 A2 EWRAAEHE Y] AG-1) =AMz SHEERe], Y] il Fege dEdoezRE AFs
ALY FEAGE A7) =5 Ao AVEE UL FAIEA.
AT 4

A3 Fell lolA,

&7 Aj R ER

el

271 Al ERA2EE 7] Aj 25 sk, A7) dlolE gl o2 RE] AFwE do]EHGS 4]
=T Bo 7}star,

A7 AS ERALE = 7] Alj 2 SEEte], 7] =2 A R Y] =5 CE AFAAA, 7 TE
EWAREE AT F718F FAEA.



SE5461 10-1801354

AT 5
A 4 ol oA,
71 A+ FH3 713 B9,

47 A4 ERALEE 7] oud Azl getel, A7 adel Fedske fEwa 4] s 8 A

271 A3 ERMALE = 7] ddv)d Asel guete] 7] == Bsh A7) k== DE A,

7] wE A= A7) wE DS Y] fU1RFaAe BAASE 27145 A v, 37 TE Ed
AzEe] BEAgge]l WAH FHIA 7] FAWFLAT W f710Y BAA.

Al 5 el Aot
471 A6 ERALE L] ACEASS A(j-1) 27l dAH L,
&7 A1) =8713E sl

7] A6 ERMAAEE 7] AG-D) 2z Skl 7] 271 ge] dEdo Rty Al 27]d¢k

A7) == Dol bk e TAEA

o oX

o

37 7
A 5 3l glol A,

A7) A6 EWAZE ] Ao ERTe Aj 2zl Ads
A7) A SRR B,

271 A6 ERAREE 7] Alj 2450l SEste], 7] == Dol 7] 271Hte] dEderiy A

= 2714LS Qrbee SO BARA.
279 8

A 7 Foll Yol

Qe Apolo] G&arul, 7] A1) 2ANGel A 2AATE A7 EdA

Al 8 Fell lolA,

47 AG-D) £B717 F<

)

71 AT ERA2EHE 7] A(j-1) 24z SHEke], 7] wE Dol Y] 2rAYE AFshe f71dE
FEAIFA
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AT 24
2AFA
A3 25

A

44 AF(Organic Light Emitting Diode;
FHol ok, AEF ARl [T A

Al
OLED)E = 3sl, Sd&Ewr) wa1 =
e A= Fd NA=AF, ol Abole| AHHE {7 35

58 ¥3 ) T4 Z=(Hole transport layer, HIL), 3= (Emission layer, EML), %
AAE5 (Electron transport layer, ETL)S® o] FojXt}, ofrmrid=3t Ared=dd 5% 17ted
AE3FETWUL) S B A (=doA "+"2 FADI AAFESS(ETL) S e AA(EHAA] "-"= FA])

7F RS (BN o2 o sHo] o7|as dAdstar, 1 A3 W (BML) o] 7HAFS HASHAl E.

g AR E GRS ARAE A 2 SAES wER s FEE sdsta vt o9 Alxo|
wel stAES] JEE FAgT. stAE A4S AoJE-As IF HYd wel frEg Al 2 FEARE
Alojsl= 5 EWA2E(Thin Film Transistor), 7% EWMX2=E Y Ao]E-A2 F AYS 3 ZHd &<
A3 A FAAZIE AHAEH, B AJEMNS SR FF EWALE S ACE-AA I AYS TR
Weke Aol st o] 29X EWA~HE Egett. FEAFE dolHAgd wE 7 EWA~HY
A E-Z2s 7F Aol o) AR, 349 o= f7dF oAt 32 FE5AFe A7) B]E g}

7 EARAE F4 BA, FEAIL Al uE Alo]E-nloloj s A~Ed XA(Gate-Bias Stress) 52 o]

e}
o
= 3rs 3P g EWAZEY ZEHAYG] debd
=]

5 UG dolg gl delE FEAF AA wAshs
A7} etk o2 ddaty] sl TE EdAxEe] BEAg weE AEYela, LEAste] Wit FEAF
of WAL GEe ARSI AT f71%Y BAGA ] fh TEE o FIAIE i,

wigo] &

BUAY WAL A% F710F EAGAE Saol dolHage FA] oldd TE EdAsE B
2 AEYsE ABY Vel aH. EASYe] TAYESL HWA 1 FHIIHH ] FolAx, ofol] wreA
BEY A FolSA B AEY J170] ZolEW THAstel narsdol Aakuo) mATMe FAF Lol
Jyge = 4 AUt

EE, f710Y BAGAE FE EUALHY BEAGS 4EYSY] QA @G ol ek AS, Hel
B FERE EAYT doEAge 29 (sving)dtelok @k, olm, wlole e EASLA s olm Aol
G dlolE glolth, webAl, dolE TEye] Zeldghe /A volHAgte Wiz Fey] WEe] =
@AM (transition)o] WobdA Awldlele] 7 wae] k.

L3, EWAAEIL wjxE 7)gde] FEoln|=A] B A9 o] F A5k (mobile charge)”t E3(trap) = 7] Htt.
mEkA] . Efll(trap) ¥ ol e st EWA2EHO wEATo| FEgFS T FEAFE TARAIA EWAX=HY A

e AdtA7ls EARe]l wAE =

2 Aol o AAdel mE FAFgAE a8 T5 EWUAAEH LAY RS T AnHAEs 2
T AE FUIEG FAGAE AFshe Aot
LS, 2 gAY A HArjdo] & s|AgA= 7]l ER(trap)E ©]s 3 (mobile charge)”’} E#X]XE 9
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E‘,

EAZ VAL dFe ook A% wAIZE AT Aol

IS

NS BASE ool AFd HASE ARHA o] ARHA & ® e FASE ofy 7
AmEl Seiael A BAA ol & A Holth.

B UWWQ] g BARAE BAHE, AllE

&+ 3 A 8 HolE eiE X ZAEE S )
o stas, 3 WFS weh sy AAE s A0l dndeel ® A BEgs uE stasdt dds s
ol EFRTE AolE ?%%i% AlelEekQl B el etels teshal, HlolE et dlolE el
HlolE S Algdt. Aj(j= Ad)dl MidE = a2 e EWASEH, Al X A6 ERXAE G
AMAEE ZFIY. e EAALEHE =5 A dAHE ACEMTI =5 Bl A8 AT 3 =5
Coll dds= =ad=E 230 Al ERX2E = dolHEiela == Bol &b, Al 2ol o8]
A E-2ET A2 ERAAEE =5 A% ude] pedske] dEde] s, Al(j-1) 2zl oA
H-sdn. A3 EdAREE =5 Bk 7] 70Dl HEET. A4 EdX2EE = o i
? e Aee el AEdn. A5 EWALEE =2 A% =2 (o A&, Alj 2WASe] ofsjA) =9
T A6 ERA e wE Deh ]G] el H&ET. fejan, AMAEE == A% kE Dol A
Sk AG-DA A" stage] dolE ke Agehs A(-1) 2AEE A1) FE7)ke |-
Agrelar, Ay el wiAlEl spase] EHOlHANE Agets Alj 2WAEE A FH7IE] €2 dgtolw
Alj el A= AmANEs Alj 2WAE7F -0 o W ol o] A(j+1) 537k ¥ A

S
Holw shte] EUALE Al s ES T
1A 2 AT THS, 2ALL ATRE A 1 AT 9

vl
eH

woAAe E e Addd wE §718Y EAGAE 5 EdAsHY AolEAge 785
b, FE EAALHY BEAGES wAs] A% 4% o
E3she sl mellel QolA, WEY gkl {7183 J Az
Qo Qeisul, 2715 717 B ANAEY AAFo| 2/1Age] AHES P

Wyl a3

w BAA G AAdEE, TE EMALEY ACEASS 278k FAo] ojde] FR7IRE Tt FHHR
2, THAG AEY VIS R AA FEE F Ak, wEpA, 7E ERALEY ZEHAYG BYE 584
oz F% vt

3, 2 gAA e AAdES, VEARS o8] Fern, HolH et FHshs tolE sk EdA
A(transition)& 9 o k. wehA, doly 7559 2udzs 4 5 Ao

3, AN AAdES, 2718 71 ot ﬂJHAlEH dH=o] Adde FrEFLaAe] o= A5
of vt sk AvistezA, AdAE vEdSe] dAE 5 ERA=ES AOEASS nH] TEAY
o7 278} ah= AAoA AAIHY] ALY dFoE ﬂz‘sﬂﬁ KAl = S T S B [ R S R
S WAE S

3, 2 AN AAdES, FrIEgAate] 2TsE AEY V|l Adeta, AAAEH dHFo] fUE
FaAte] omEd] AAHM, AFWAH] v AFo] 5 EWALE S AO|EAT AdE A, WEL V]
el 27] FRlAM e ERALE S AEASA e TEAGe TEHeEA, frIddaAte] 278
HAo M AFNAE ] AEY Aoz A F EWAA2EH| AOlE ATl Hte] AstH= AL AT
T

gk, B gAY AANGES, ARAEY & EMAREHES tE AllE T2 JATFoRA w4
T2 e e Amrh s e AT ¢ A

L3, 2 wAN Y AAdEE, TE ERALES HIEAS el 555 MATORA, 5 EAALEH
HhE A 2o vz 4= 9lE o] B A3k (mobile charge)ell 93k J3¢S =d = Jd+= a7t dvt
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o =M,
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75 EWALHY RIEAFo| vF

o

T, 2 gAA Y AAdES, AdAEY dA5E MEY 7l B A2 &
= F9d mMAFoRN, EAA2E ] HiEAZ nHA F gl oF 48}(mob11e charge)<>ﬂ Q‘J dgFes =4
T AE 24Ut 9l

T, B gAA e AAdES, AdAEY dA5E 119 FEge] el dAsA ¥ 27| o
oo AdFo RN, AHAEHY dAFES 27N gEd 2 EWAAEH o] A8 S I 4T
g A7) Wil st ol AEEe] s Fof AANE dRE 5 Y

ol Aol A S| Ak}t d= A,
sk A o]’quy Aake] daH o=

A S S, mTel /AT e Wgol AP B5HY 5HE 54
wee] Uil 7148 ARl olstel ABEA v,

L& f7gadsh f7l R Ak BYAYE wolFe wu
¥ o2t ¥ owHe BE 47183 EAYAE nelFe wu

i
fl

gl

% 4 AL AN G o)g AENEE noelF
5

32 AL Aol o7 gk FEE YEhE =1

% bae Al AAlele] a5l 278 717 4 el 57 SlRE.
% 5bE Al AAd] statse] MEY VIZ A4S UEhlE $7) 3R,
% 5cE Al A9 stase] g 717 4S UEhllE St SRR,
T 62 A2 Aol o) stAi Fx2E YEhE =W,

% 7at A2 AAd] stase 27138 717 A4S UEhllE St SRR,
% b A2 AAd] statse MEY VI A4S UElE St SRR,
% 7cE A2 AAd] stase] Wy V17 $4S UEhlle St 3EE
T 82 A3 AAlofol o)t spi FxE YEhE =W,

% 9at A3 AAd9] stael 27138 717 A4S UEhllE St SRR,
T 9bE MEY VIRl dEHE Ao SVt IEE

% 9cE W V1] tgEHE Ao $Ut IR

T 102 A2 Arjde ok Alo]EAEE YE= oY E

Z 112 Al AAeol o7k shae] MFHE Yehlle =9,

T 128 2 o] AAldel ok stadA ATAETE A= G99 ofdols: YEhle =Y
T 132 & 12004 I-1'E wheh e ddS vl ds

FAH £

2 49 57, 2 gyshs PHe ARHE 2 P PAS FEuel g 4
5 FEHE WA golth, et B wge olstel A AAEE A S $HHE Ho] oheh M=
O dgd g PR delw, W X ANdEe B 3yl A7t Sastes se, X Uyl Sl
% Rokl A B9 AN A Aol wPe WEE S FedFs) g8 AFHE Aolv, B owye
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on

A7-gko] WFo] o HojE Wo|r},

B owe) AAAE AYs] A% mwel ANE B, 27, 0E, A%, A% 5 AAH Rolng B
gol =N Agel FASE AL ohirh, @AM AAN AA FY FE yEE 59U 7Y 245 AU
EE, B oUwe Andel dold, Bl® 34 J%el U@ FAN el ¥ wne axg Bhas =
Y ovkn weEs 9 0 AAE ARe ASRt. ¥ g delA AFe Eged, e, ol
Ttk ol AEHE A9 ~uo] A8HA 2t o4 e yRol F7hd & k. T4 84E wiE
EAG Zpol 583 WAH A Aol gl B BRE TPSE 9T TPB

T aAE ANFel gdoid, WS BAH A fEEE o WeE ek Ao g

A Al e AR B, E Fol, wgl, AR, wshipell, -fell Fom % o] 9%
At AREE A9, W EE AH 0] AGHA Qi olg T RE Abelo] st o 3o thE Hite] 914
@ s o

AE BAC R ARG A, B Fol, -Fol, ~o] ololA!, ~npgel', <ol SoE AQH AF B
A AEEE A, mhE EE AR o] AAGHA S ol A%HlA e F9E EFE 4 Ak

A1 A2 Fol BT FHALEE A S0 ASA, OIF FHARES o1E Solol Sl AR
Gt oE golEe A 4% te FAass P fetel Agate Zelth. wehd,

o] O}Oﬂ"i AFGEHE Al +AH8A 12 AR oA A2 FALAY S5 ),

e
L
of.
o }:o
N

AN Ee] 7t7F EREo] BRHow L AAHor Mz A £ %23 Jlseln, 7E
[} fez]
Y

o
A% W FEo] Abwam, 74 AxdEe] Aol vl BPHoz A4 A FE du
o

&= 2% Al Al wE {7 FAEAS YElE 2ot
B 25 Fxed, AAdel wE {71Ed ZAEAE sAesEdXL)e] wE"ZE FEHE wdEHe
FAHE10)3, delHeEJAE(DL)S TFEA717] A% dHolel F&i(12)9F, SeRI(SL) 2 olmd @ (EL) &

TEee AClE FEH-(13)¢, HelH e (12) B AllE FHEE-(13)9] ThE BRolE Alolsty] 913k Eol
Y ZEEHADE HEH

FAE(10) 0= 554 719 Sa(PXL)Eo] miXsa, ZHzhe] sase dlolEed(DL), Ml

Aekel(EL) 3 A2 =}, dlole gl (DL)e d(Column) WaFo =z wjdsa, doly F53(12)

olE] Mgt (Vdata) S 34 (PXL)Eo A&ath. Al 2702k (SL) WA An ﬂﬂow ) 247t 3 (Raw) 'ako
StA S (RELR#N) (2 AFAg)ell  wdsar, AE FEH(13)A Al 2MARE FA(PKL)E
Agect. A1 olmAEI(EL) WA Aln oW AEI(EL(n)S  7H7} %(aw kel 3}4 3 (R#1~R#n) ol

s oL, AlolE -5 (13)olA Algite dnAddgS staPXL) S0l ddgt.

QI(SL), % elm
|4 Al

_|_4

FAPXL)ES AQIAR2RE 1H9 2 AHY FEAL(ELYDD, ELVSS)3 %7]AL4(Vini)S 5oz &3
W = )k, F71HFAAH0LED) o] B et whgo] MAFEE 27][Ad(Vini)S AMY FEAgRY S8

3 v wel vel AEE 4 9.

SIa(PXL)E TAshs ERAAEHES AstE MEASS 2 EdAsHE 7dE 5 . Agke vhe
AL A2 o]5%, 34 Hab & EF 18T o ZA9E(10)9] gHA st felsith. AtstE AR 3
Ast A9, 1T0(Indium Tin Oxide), IZ0(Indium Zinc Oxide), IGZO(Indium Gallium Zinc Oxide),
ITZ0(Indium Tin Zinc Oxide) o= FAT 4 lont, old sz AL ofdrt. vrt, & TS ©
AEA g EWAxEY wHEAFTS vAdd A FE(amorphous  silicon, a-Si), ©EA A

(polycrystalline silicon, poly-Si), =+ #7]% (organic) Ht=A] o2 FAE = ).

Sa(PXL)E 442 75 EdAaHY ZEAY wEks nAgsy] 9l tare ERALEE AMAHES £
etk & oage] Aajdo] oF FAAS s FEs FaEsh|® v

o

>
L= A
o

ol ZEZH(1DE ﬂ¥i¥E1 ¥ gAY Alde dolH(RGB)E FEAITE(10)9] sfid=ol stA A
date] dloly e (12)e sEdY.  EF, EBelW ZEEH(DE 4 §714%(syne), 78 F71A%
(Hsync), =EZ¥A5(DCLK), ‘%‘ dlolg] <Qlolo]5AZ(DE) 52 Elol® AaEol 71x3ste] oy T-&5(12)
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o] T2 Beolds Alejsty] g deoly AlfAs(DDO)SE, AlolE F-E-(13)8] &2 Bols Alojstr] 9%
AClE A4 5 (GD0)E T gt

dolg F-&5(12)= dlolE AoJAs(DD0)E 7Ivte s eroly FEZ(1D)ZFH s "yAE Bt d
olH(RGB)E ohd®m dHlolErstow W&ty  doly F-55-(12)« delHASS volEekl(14) FH3
thoold, dolH Ak F7IdF a7 dEpd ojm Al vigEs w5

AClE FEH(13)= Al°JE A4 E(GDC)—E“ ko2 AT} omAAEE BT, AoE FEHE(13)
T 2ANEE AWERI(SL) o EAH o R AFstar, ovHAAS(EMIjDE dvAERIEL  &x-om AF g
. =, AE FERF13)= zH_ NE(SCANZ Al 27 (SL)EE  Aln 2=7gkel(SL)o]  s=xpzdo =
Agsta, oW ANS(EMIJDE ALl oW A UEL) FE An o] AekJA(EL)ol EAHH o2 AFert. AolE F
FH(13)= GIP(Gate-driver In Panel) alo] wlg}l EATE(10)2] HFEAGS Aol 2H A= 5= 9

A1 AAdel ol 34 F2E YeEhE ZHola, & 45 & 39 =AE kol AlTEHE FEANEE

&= 35 Fxstol, jHAl st ol wiAlE SHA(PXLIj Dl deiA dny taah 2o,

iGE n o8te] AAF)HA FrRE)A HIEEE FAS(PXLI DS A(-1) 2MEA(SLIj-11), #lj =72}
QI(SLL;1), & Alj omAz}A(ELL; ) H&w).

34 (PXLI 718G AZH(0LED), -5 EWA2=E DD, Al EWBA2=EH(TD) WA A6 EWNA2=E(T6),
ﬂJMEi(Cst)—E» EEgth. 2 o] AAjdexs 7 EAXAHEC N BYer FHEE RS AMAE 9
o, 7t EAXAHES WEA EYS ol A EHA Ferh. R Al EMAAE(TL) WA A6 ERA2H
(T6)7} P Bl o2 FdsE Aol & 49 A= Ao EAISE(SCAN[;], SCAN[j-1], EM[j])2 wbd = ofo}
k. N EFY ERA2EE P oEFY EAX|2E] vl A FolEol “%E‘r 294 HE7F dEE 2t i
18] 3L, NMOS EWA]2~E] ¢]o] PMOS EWAAE, (M0S ERRAAEH 502 FTALE AL 7Hssitt.

)

E
E

SR 2AOLED)E 75 EWAAHODRRE 2RHE 75 A old waath §71u3a2H0LED) =
R d=a AredS Aold dEe) 7] HFESS TRAT. 47 FHEZS Aok shte] FTASS
9 AAADGE, BAE(Enission laver, BIL)S EFE 5 AT, 074, AFALEE BFFon 4L T

SigSly A
AsAY AeS Adstes Fo2, d& B9, AFFHUS5Hole Injection layer, HIL), AHFTFHS(Hole
transport layer, HTL), @ Ax}AA]%(Electron blocking layer, EBL) 5 4 Au}t. 281, AAAEES
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