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sha(@uot WHol Z % vk, olsh ol FA Ha(B)E A4 2R P HA FAGQHT A FATo
24 B4 Sa@)e WF GF D FHo] "ol A% A4, w4 9 A FAR, G, B AEE FE 3
A wE 5 9

oje} & shae] B B A= o JHHE wEgd 4 gloen, WMAs gAske WA ke 5 tE stavt
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T2 %Skl AWE = 18 I Faste] 2 el 3 Ao mE 7] w3 x4 AA e & gt

L o2v 0o g Aajde wE §7] $F 34 FA Y g shael g T S| Z ol

T 22 Haaw, B AAde] w2 §7] @ FA AR 2ol AFA(121, 171, 172)3} o)L dAAL o]
AE I pixel)(PX)% Zg. AP s = 1o =2 A S R), H4 SA6) 2 A S B) T
o sy & v

AT AL AOE AT (FEE FA AZ5)E AEsls= FAF A& A (scanning signal line)(121), dHlo]¥ AsE A
938tE dlolgd(data line)(171), F+& IS Adst= F& WA (driving voltage line)(172) & 23
ek FAF A2 dEF @ ke w o] glom Amrt Ae] st b ]EVQ(UI)% def A
o= wo| 9lom AM=E7} A HIPsirt., FF ALA172)S UF 4 WFoR Wol = AoE EAEo] gl
o t tC

=
U, @ 9g EE G ogerew WY 0% mgom 4w & A
5

2P =93 EWA2E(switching transistor)(Qs), 7% E#MA2E|(driving transistor)(Qd), +
A Zx 7] (storage capacitor)(Cst) % 7] &% AX}(organic light emitting element)(LD)ES E&3Hc}.

293 EWAAE(Qs)E Ao] @At (control terminal), ¥ ©AF(input terminal) 2L == w@x}(output
terminal )& 7FA=d, A @x= FAF AleA (12190 dAE] Jda, 98 w@xE dogHA(17) e AA
pon, F9 dxXe 75 ERAXAHQD)AAAE ] At 290 EWAZLE(Qs)E FAF AAH(12D) 02
B Whe FAL Al SHEte] vlolEM(171) 02 FE whe HojE] AEE 5 EWRXAHQD) dgert.

TE EAAE QD) EF Aol B, 4 w2 FY RS s, Aol w2904 Ed4AEQ
el Adue] 9, 4 WA TE AFA72)e ddslel Qow, T WA f7] HF 27U
Aol drh. 75 EAASRQOEA 9Ast F8 W Aele] el Akl Wek 2 2717 BebE &
2 AF(ILD)E FHT.

ZA7(Cs)E T EAA2E QD] Aol WA g2
EAA 2B ()] Ao} BAo] 17EE ol A4S
Hol % o2 §A9T).

7] W34 AZH(LD)E 94 59 7] ¥4 tho] e =(organic light emitting diode, OLED)®A, % EXA
2E(Qd)e] £ wxlol] AdAH] 9= ol=Z(anode) &t FF AL (Vss)oll AAH S & FNAE(cathode) & 7F
Ak, §71 BF AAAD)= 75 EFALHWQD S =8 ARFLD) O wet A7E st $ggo2n o
A EAST. f7] @3 2D A, A el A B 7] B A (primary color) & ol= 3 E
= B o]l W oAl We f71 =45 X3S 5 dow, 7] HF 34 A e ols Ao FHARI
Foz Adh= 44 ki

2913 EAA=HQs) E F5 EWA=HQDE n-AE WA &¥ EWX2E(field effect transistor,
FED) o] A%k, o]E5 & Ao= shvb= p-Ald A &% ERALEY 5 k. E=3, EWA2H@Qs, D), FH
71(Cst) R 7] BF HAHLD) ] 92 #AIE vk 5 ATt

Tej B oawe] gk AAjde] wE 7] 3d A GRS g Fxdd diste] & 3 B % 45 dollx] A
% 29 A Farste] AAlstAl AH gt

@z} Apolo] AAEe 9tk o] FHI(Cst)E T
E B QX (turn-off) ¥

WA =E (Qs) 7}

HJE o
=5

g e EPaY el whEold 5 olv A 71R(110) Sl B e ERAAHQ) 7T 24
! 10 294 EIA2EH (A8

75 EIAZEHQD) Sddle FUE EBE fI1ER wHEold F e BREw(180)o] IAH Adn. BRI
(180)°] F7l== WwEolxl 44 2 w2 Fad 5 .

BEE(I80)elE TF EAXAE QD)) AVE Sl A% FHA85)e] FAHe] Ak,

ZF 3R, G, B)9 B3H(180) Yol a5 =AA AsE HAJ(192), WHEI(translucent) A=(193) 2 A+
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2R Aske BA(1940) 5 Eeeke s A=(19D)0] F4H] U

S = Abske RA(192) B R =

zinc oxide) wele] FWE =4 AstE SO ofd 4 Ak, et H AdE =dA "@‘r% FA(192,
194)= REFI A=(193) 3% b2 3o HEAES T4 b

E FAI(192)= RE9H(180)NA FrEE

=R AbskE BA(192) Ee A =4

o},
2
ot
e
4
=2
-
O
>
SE
ox
4z
bt
2
oX,
22
o
il
.

F(193) ¢ B =3 A(194) Abelel AT, L (Ag)
MEAD mhele] MALETE o FE, EE o9 B O wEeld & 9ov, 1 FAE o 50
A9 AT olsh gol FHolgE Tt grom Abge] wAbEYIE shal RakEsE s
2 744 % ek,

44 Fa®e] sa A1) Sl T ¥oh AR BAEe] itk = 39 A9 B $a®))
Fa A1) A= £9 27h $A98)7F 0 GAH Utk & 3el4 A4 2
(1950) 2 34 sa®)el ¥ Rk RAQGRE 1 Tt AR 598 5 9
195B)% 110 Ex 120 wele] 5 w44 B4 BEold & glon, o
B)e] 4% w4 AEE B E A2k 5 A

sk A=(191) Afolell= s AR B dd FAB61)7F 45 den o= Asd s gl

14
[\

rl
ox © -1m )

5

1
K=
|

. -2 (195R,
A% A Ba®) = YA s

A A m g B aR, G, B)olA 3k HAF(191)[EE BF BEA(195R, 195B)] 2 A BEAY(361) 919
Adol= 43 +=YS(hole injecting layer)(371) ¥ AH¥F 4% (hole transport layer)(372)°] l&|tZ 4
¥ o] 2Art.

44 3RS AE FE5(372) Yol FA f7] $FF(373R) 0] AFTH o, =4 FgAa(G)e HAET TF
(372) flell= B4 7] dFS3730) 0] AFH o] Ark. ek HA B A §7] WS (373R, 3736) % A
FE£3(372) 99 Adele M f7] EFF(373B)o] HFHol k. HA | ma g |
F3(373R, 373G, 373B) AA, HA 9l Aol M1S {3 A Ue {7 2R vhEold ¢ gl

oi’_‘, 0\1‘

ﬂl’i OH
>

w3 A AAE s A/ =54 S R/G) A A electron) B G (hole)o] H A/ =4 {7
WS (373R/G) oA Adtsto] gE = =S A/ f7] BFF(373R/6) 8] TE(host) o] AE

o
|5 % (hole mobility)7} 44 f7] WdF(373B)9] S 2EQ] AF olgErHT 2 f7] g EAS AL
F AT fr7] WFF(373R, 373G, 373B)°] FAE AHI] 2T = Uk, AN H H4 f{7] $FF(373R,
373G)S NPB(N,N-di(naphthalene-1-y1)-N,N-diphenyl-benzidene) @ TPB(tetraphenylbenzidine) 53 #& E
g dolilFo Ay Ad &2, (BP(4,4'-N,N'-dicarbazole-biphenyl), mCP(N,N-dicarbazolyl-3,5-benzene),
18] 31TcTa(4,4" ,4' '-Tri(N-carbazolyl)triphenylamine) 2] 7M}& %A, Z12]31ZnPBO(phenyloxazole) %
ZnPBT(phenylthiazole)s2l & #Al o= ofFold & 3t}

O

A maA g g AR, G, B #7] 23E(373R, 373G, 373B) Aol AA FEF(electron
transport layer)(374) @ A=A} F9Y=Z(electron injecting layer)(375)¢] x}# =2 AZ5o] Q).

4T FUAZGI), AT FEZG), A4 FEEGM) P A% FAZEH)S 7] B3R, 3736,
373B)) WH AES YT 9T AowA, 4F FEFEDN AR +4FGS AR} AT FUL
9] 9% Ao, AT FAZGTDH AR FUAEGH)S ek ATe] FRL 2] 9@ Aol

AT FU=(371), AT $5=(372), 7] W33=(373R, 373G, 373B), HAF $4=(374) L AR FU=(37
S =

Az FUS(375) flolle FF Ad(Vss)S AEsls F% AF(270)0] A= o] k. FF AF(270) ZF
(Ca), BHE(Ba), whul&d(Mg), &Fvw(Al), &(Ag) T E3ste WA (reflective) 5522 THEo(H
F UG, EeE FF AFQ0)2 e, €FvE, 2 59 AEST o 2 vfaudlE9e] T ToR o]F
A ERTS 23ty gowteR o|Fojd £ gt o] A AETY HI RTH V/} vtor 3-S5
A (work function)™ R A} FHEC] Aoz =& F A

& A=F(270) = EB-S(encapsulation layer)(EAI3HA] Zg)o] o 44 F Uk, Lede 77 2
I HA370) 2 FE AF(270)S Y (encapsulation)dte] QR-EZRE £ /= AlAvl AEsE AL W
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olgg 7] g ®A FAA A& AF(19D[HEe= F8 F7F FA95R, 195B)], F7] &4 FA(370) £
T5 AF©20)e 77 TF 2D E ol2d. A4 AF(191)2 BRI (180)9] H=E ?@(185)% B 75
EWA2HQD)EFEH AgS ddwrs 4 vk, a#y B O HoF FA(195R, 195B)7F =AA B E o] Fo
2 7S B FoF FA(195R, 195B)7F AH F5 EWNAZE Q)Y 9449 % ).

oleigt 7] G FA AAE 71H(110)9] offFom dlere]l S mAFT. 7] wd FA(370)l

z Al
A 71%(11 ) Zog Wy dlo B B RA(195R, 195B)[% 3¢9 A9 AA saR) 2 HA s4(B)wt
A, 49 A= AN xR dd] B AN =14 AbsE FA(19)F %ﬁr she] wEEIE A =(193) ]
OlEE}. AN WEET HAZ(193)oA] TE AF(270) ZoZ WAE Y FTE AT (270)L o] ThA] Hx}E}
of ¥R A=(193) 02 Bith, o9} o] wEI H=(193)¥ & H=(270) Abolol| A st We 14

Jo
9 FTH AAHES AH HFH HAF(193) & St upgo g Ytk oo} 2 dle] & d 7hA
AL 1A FZW(micro cavity)olg st7]|&2 s},

MR AS(193) 3 FE AS(270) Atolel e olE HE9 T ZH
T+

£ 5ol W A B9 B2 Aol
g nE olE FEe T Ad $2 AskA Aeske] 7 7w

of AP gl we FuAL

= 39 Ag, WEI AF(193)F FE AF(270) Atele] HFE Aol A FixR)9 ASFW FU FA
(195R), A& F+Y5@71), B& F55372), AN F7] $F3(373R), FA F7] $FF(373B), A +&F
(374) 2 AR FJAF(375) 59 FA 2 7 Fo #4E Tl o8 AHHm, 54 Fg2(6)e A= FF F
PS5 371, A FE3372), KA §7] $FF(3736), HA F7] (37313) A 55(374) 2 AR F
(375) T 7 2 72t Fo FHE Tl o8 AAEH, A gAB) A= £ FUF FA(195B), 4
FAF371), A FE55372), A F7) WFF(373B), AR 255 374) E A FAF(375) 59 A
7h o] 245 ol o Aghct. wEbA, FA §7] $FF(373B) T £ FUF FA(195B) & vREe
15(193) 7 % A=5(270) Alolol A= A FE 74 2 24E 5& AN 3G dFsts Lo
= dug 5 a, A4 §7] HFSB73R) 2 A AR £ OF7F FA(195R) 9] FA
71 WFF(373B) ] FAE welste] HA s s|dets W] A7 AsEEs A
No 71 HFFT@EBOY FA D FHE TE AN 7] $FF(373B)9 FAE nEEe I
ol sﬂﬂo} o] A717F At mE e 5 gl olwf AA g A (R, B)O] FH OHUF F
(195R, 195B)¢] FA= 54& 4 U},

= 49 Aok o] HA staB)e T FUF FA(195B) = ARhE 5 lew, o
A f7] EE(373B) S HIESk] R A=(193) 3 FE H=(270) Abold =
T2 A Aol sidsts W A7I7F AeEES Aded ook dne] AA
(193)% &5 A=(270) & = o7} A4 3taR), =4 3k4(6) 2 A4 342(B) 9
=, R A50193) 3 FE AF(270) Atele] #FE Hol= AA staR)e AF T F7F FA(195R),
T FATG), AT FESB2), AN {7 TFFBR), A {71 TFF(373B), At #’5?;(374) £
=
=

/\

(ZowE of o

-

2
\‘—L

M oy r>4

lo
_EL offl
flo
JH‘ -
2

g
4> it
L

=]
=

F
2

<(
2

>
=

3} (B) ol A]

2 ox
& o
é‘ ON I‘n

U ot
o U

)
=)

2
fru
o
=
il
RO
¥ U o

O
S

A2

i)

o
)
i)
4

4

=
AZ(375) 59 Edetmz F= o7k b A, 54 a0 A9E AET FYEB7), BT F
$35(372), B2 f7] 33 (3736), A 7] 33 (373B), A 75T (374) B HAAF9YZF(375) ‘S:E A
stmE AA AaR)e #E Holnve S o dem, wiHves HA Aa(B)e ASE T HIF FA
(195B), A& FU5G7D), ¥ F5351372), AN 7] FFSQ373B), AR #5350374) 2 A F9YF
(375) & stz F2 Aoyt A gaR)e F= Holith &S & Utk = 49 F9-9} o] A g
2(B)e T F7F FA(195B)7F BFEE e A gAB)e] vHRI d5(193)3% FF HA=(270) Abolo]
& Zol7} Al AR, G, B) & 7PF &S F At

ole} o] {7] W HA(370)E Fget= A S FE O 57F FA(195R, 195B) S T 9 FHE SO
EAS H4d3 Adustd Qs B 54, oS 59 A, 54 9 JA Fo] 7| RAnig JaeE Hee] v

A= - '_l
Boh AEEE AT WS 9% ¢ A7, 7 0 B4 AR G BES Folv A ARYE T @ 4 3

o
2 AA e} g, B e tE AAldd w2y f7] g 1A X e 7]3(110)9] FFe R Us YHY
o] GAE FAY & Ju. o] A WHEI HF(193)S GFuE(AD, 2(Ag), F(Aw), WE(Pt), YA
(Ni), F8(Cu), B=dW), = o5 & T2 vl A (reflective) 502 THEolA HS wkAlg 4= gl
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F(193)% F% AF(270) Aleole] F= ol A AR A FY F7F ¥A(195R), HF FHFE7),

AE F55372), 48 571 FFF(373R), 4 57 THE3736), HA H7] LHE(373B), AR FEF

(374) 2 AA}F F9=(375) T FA 9L 7t Fo FAFE ol g AAHL, 54 F3A(G)Y e AT
=

=
=
A=(371), AF F52(372), A F7] HF=(373R), B 7] WF=(3736), BN 7] L33=(373B), A
A 5 (374) B HA FYS@375) T A H 7 i/l =24E o o8 24EH, A FaB)e A=
Ae FUFB7D), ¥ F55372), A {7 TFE(373B), AR F55(374) L AR FUH(375) 59 F
A W7t FOZFAE Fol o8 AAHTY. 7t AR, 6, B)Y R HI(193)3F FEAT(270) Alele] FE
Aol vA 3 AZE& AX ZF 7|2 dgste= JPH dlo] sty s Med 4 9y, 53] & AA|

s A4 Ba®e 54 a9 §7 2 BAG0)e) A% T2k sddne A4 Ha®eln B4
ol gl Fy ¥b HAIBRY T L 2AE 52 A4S AUy 44 2 ) dPshs 5o
We BA 2847 5 gk,

ol

% 7ol BAIG f7] %Y A FA ) Al P A A Axdol wE §7] W w4 FA) A P
B8 BQsth e @ AAdolAE 4 2 w4 7] SYFEER, 3730 E 8o =
AT PFAZB00ROE AHEete] FRET. A3 A% ShAAGIROE E 1o BAF §7] % B4 R of
g 9% o F A4 Ha®) D %4 AAOF A2 B, F old 9% 0 AAAG) ATHARGDE T
Hlk 3k

o
AP

=

A, o AFRRGDE Fal 44 f7] BFFGER) @ 54 47 THEOEOL A% FRAY. 4 &
7] WEE73B) e AWl FHEEE AR vhaast Ba gk olsh o] S ALgEE AR vhade 5E

B AN o] W f7] g A A el

= A = 1 3 = 29 #dd o 540 482 = 3l
SHd Aol Mot Fd7 A AEetal FdT A a4 U Ed FIE Foldn

WA £ 98 Fushd B ool ute 7] Wy A FAel
= ] =

Nv

w AA e M= = el EAIRE fT] g A Ao 2] A f7] 2

Z(373R)2= A4 FAR) T A
Hol lar, = Lls
=

A F7] RS G302 AM FAR) B A SaGd 2A G dow, A F7] EF
= 3R, G, B)ell 2A dAAH oz dgEo] vt

=(373B)&

A mA g A §7] @eF2(373R, 373G, 373B) Z+Zbe] A= 10~50nm A k. AA FAR)ANA A
ZH AHA L =4 w g fr] wh32(373R, 373G, 373B)9 & FAE 30~150nm ¥ Qar, I B (G) oA
Az =4 9 Ja 67 W32 (373G, 373B)9 = F7E 20~100mm¥ § T).

)
>

d AA f7] LS (373R) Slell= w4 Bl g A f{7] FS(373G, 373B)°] -
S-S WAE] fls] AA f7] $FS(373R) 2] T 2E(host)e] AF olFX(hole
mob111ty)ﬁ a9 g f7] g (373G, 373B)S] AF olFERT AA & 4 glow, AN {7 wET
(373R) 2] AF ol sX+ 1X10-4 cm2/Vs (A7]17&o] IMV/em?l %) ol &= Ak, HA {7] @335 (373R)
NPB(N,N-di (naphthalene-1-yl)-N,N-diphenyl-benzidene) % TPB(tetraphenylbenzidine) %3 72 Eg|#Hdo}
WHe AF dAd 52, (BP(4,4'-N,N'-dicarbazole-biphenyl), mCP(N,N-dicarbazolyl-3,5-benzene), ZLZ]iL
TcTa(4,4',4"'-Tri(N-carbazolyl)triphenylamine) %9 7M=& =], 283l ZnPBO(phenyloxazole) %
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