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T 68 0o A2 AAdol ©hE 34 32 E YEhl = =dolt
E 7w A3 A d e mhE Sha 32 S YEhl= Rt

T 88 E o] A4 AA oo i 54 32 - I3 Lo},

T U #3 Ao 2 oS At AlE 7] AAEF(electro luminescence, ©] 3}
7

'EL'ele} 9h) 3] Aol 23k Ao,

AWt o2 7] EL A A= 934 771 =S 714 o2 7INA B3 7= FA] FA2AM, FE G2 )
d¥ 7] WFAES Test] S BHD 7 UESF Hof Ak o] d #§7] TS vole = 545 7 77
W3 o] @ E(OLED)®2 289, it 53, 77 2o, ALE d5359) 725 7 AL vk 22 a o == = 5
Nrs AFE Foho FATE AT AA7E f7] el A AgEo] wko] o] ojny. o2 o], §7] WAL F
A= AR R Aol & S A7 = A5 A7)l wheh ek o] Gkl

olg| gt 7] &FAS S5l W= W v EY 2 (passive matrix) W I vk E ]iEi (thin film transistor,
TFDE o] &3 55 5 (actlve matrix) WAle] 9t} 183 TF T Ho“—l% AAIE O AeHS 718t FAIA7]7]
Q3 ¢171E = Az o] S wal Aot 7194 (voltage programming) 27 A F 7] A (current programming) 2] 0. &2

ol AT,

dubd oz Ak 7] W] 7] EL 4] 4A9] 8tk 32 5 EdA2E ] 8 dgte] At s f=rt &
ddad = Advke EAA ol vk ol wE ke |AE H }71 A sk R & G os) AljkE =
553 A16,229,506%7F 9lem, o] & & 1] EAIEHH.

12 RS IS @A o] 7] EL Al A 9 St Sjmeln, 2 e 19 kA SR o) e g olnh E 1L A

o] k4 32 F mAA tol8HDm) I nHA FAA(Sn) AR st JRE YR O E EAg Blolt

1% =28 52Y, 1A FAISn) 29 ede] A5k 17kE wf A1 B ﬂ]z NZA(AZ, AZB)O 25 di o] 2
7F 17k ) e ERAAHMI)7F dFHo 5 ERAAHMDE toleE AAE 1 ERAAE(M4)7F ©25]
o] 2718k¥lt}h, o]0, A2 FAMA(AZB)S] A5 7} o] HME o] tho] o= 03_75_ EW@A2EH MDDl o&l EdHA A~
H(MDO Ale]E 2%-e A9 AHVDD) % 8 A (Vth) ] 3HVDD+ Vth) 2.2 Ft}, B o] 7 -9-o o] E 4 (Dm)el
= 7] #ste] QI7bE =1l o] 71 A2 VDD A Fdsteh v, Al /\ULH(AZ)A 257} ste] PR = a1 go]
HADm)el dloldy Ash(Vdata)ol QI7FA T 2iH AINAE(C2)9] It A Ste] (Vdata-VDD) A 4wtE WA a1, 7
HAE(CL, C2)= A ¥ Aol dlormz ERA2E(MD) ] Al°lE MG (Ve)S 573824 13} Zo] #r}.

584 1
Ve—= VDD+ Vih+ ( Vdata— VDD)%
S, A2 ATHAZB)S A5 29 dHEE W EWNAE(M4)7F d2F o] EWAAEHMDANA 7] EL 2%+
(OLED)Z A57} BF 5 0] wio] o ol x|0], £l =Bl (MDA TR 52 A5 5 4314 29 2ol ek, 53}

A 2614 & 4 Aol ARy ) EAA2EMDe] 8 Agtel BAgle] 2AH e T Agke] A7} waH,
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:g{(Vdam— VDD)%}2
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Al 31 E(100), FAF FE5(200) 2 ElolE T

A 9E(100) o wWo] gl Mol Mul FALA
t}. dlo]E] 4 (D1 ~Dm)& 34HS LhE}
314 I 2102 ASstar, 43 FAL

B0 €14 (D1 ~Dm) 3} 0] £-3 5 A 54}

o d wgow wWol i ¥iel HolHADI~Dm), @ W
(S1~Sn) 2 ¥Ze] b3 FALA(EL~En), 131 Be] 344 3 2(10)2 £33
W dolE A%te sa F210)% Adai], A8 FAA(S1-Sn)e A8 455
AEL~EnS B4 158 sh2 slew dgdn) sa §2(010% o %3 T

A(S1~Sn)el ol al Aelul = sh2 ool Fulo] k.

j&(

FA} TER(200)E A8 FAA(S1~Sn) @ $3 FAHEL~End] 27 A8 A5 9 0 A5 S s 0w A%E
u, do]e] FER(300)% Hlol8A(D1~Dmyel dlole] Aste Aol glrbact.

TFAF TFEH-(200) H/E= ol FER(300) = 8l 71 Sl A = Fej R Ay FERE vk =
(200 B/E= 3000E Frel 719 SlellA] B FARA(S1~Sm), dlele (D, ~D,) ¥ E#A~E 9 H%%
B} TdT FEZ AT S olvh B o5 75200 B/E= 30005 el 713 M| Vgl FAddte] o] & 7]
dE e 7] ArA R AAT e dom, EE 2 7] HEEo dr|Aos AZE TCP(tape carrier
package), FPC(flexible printed circuit) B+ TAB(tape automatic bonding)ol ¥ 59 &= #2a == it}

ofgfol A& & 45 Fsto] B o] Al AAdof] mE slA 3] 2o tiafA] AAlskAl A gkt

T 45 2wl Al AAdd g 34 325 VEle EHolt 4ol = Ayl Held mHA dlol A4 (Dm)
nHA FARA(Sn)o] A24H 312 ] Z0HS TAIER Y. 283l = 5= nHA A (Sn) T (n-1)WH A FARA(Sn-1)
o 917}E = AW A3 E Z}Z scann] 2 scan[n-1]12 FA] 3t}
Jolstd, dojy Hets Adst

= 2 ok A
gk FAS A A FA o e} B, @

a}
L= 4o A upof gho] EoH o] A1 AA| ool whE kA 3R ERAALHME)E AlLstd = 19 shAi 3 me} &
] ANAo g % 49 3t4 32 EWAAE (M1 ~M6), A8 AAAE(Cst), T8 A 28 7o)
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AE(Cvth) B #7] EL &2HOLED)E 233ttt & 4elA = ERAAAHMI~ME)E pAE AA 3% EHALEHE =
Alata ERAAE(ME)E nAE AA &3 EAXAHE S8 18 EAXAEHE F e F AF(=d A
Az A=) shue] Alo] A=(Alol E A=5)S 7HH

EW@AAE(MDE #7] EL 22HOLED)E T5317] 913 5 EWUAREZA] slo] il A [AtS F338H7] 918
AA(VDD) ¥ ERA ~E(M4) Abelol AZAEH, Alo]Eof Q17t= = Aol mel EWMA~EH(M4A)E §3 #7] EL 22t
(OLED)Yl &2+ A/FE Alofgtt, 18l ERAAHM2)w EWALHML) S Alo]EL}F =9 Alo]o] A, 4
A FAA(Sn-1D o 25 E o 29 o] d8 A& (scan[n-1Dd 538l EHA2HMDE thol = FH= AZAA

7,

T5 EWA 2B (M) Q] Alo]Eoll= AFAAIE(Cvth) 9] A1 A=(A)o] A, ASPAE(Cvth)2] A2 A=(B)3} dlo]
Ed(Dm) Atololl= ERHAAHM2)7F dA €t ERAAAH(M2)= 293 ERA AHZA FARI(Sn) S 2 HEH o 29
ge] A8l Mg (scan[nDoll -&H3ke] HeolHd(Dm)oZH-E e doly de(Vdata)S AIAIE (Cvth)e] A2 A=(B)
o7 At} w3, AA(VDD)I AZPAE(Cvth) ] A2 AF(B) Alolols EMAAE(MS)7F dAH™, EdA 2
(M5)&= A FAA(Sn-1) 2 H-E o] =9 o] d8 AT (scan[n-1])l §H38t] H-2HT

a3 ALA(VDD)# EAAAH (M) ] Aol E Atolol = AWAIH(Cst)7F AZA = o A& #7stH, AI|AE(Cst) 2}
EWAHM1) Al E Ale]o = ERX=EH(M6)7F AAH vt ERAAHM6E)E A A (Sn) o2 5 -He &
L o] Mel A& (scan[n])ol] SH3le] ;o T}

EAA~EH(MA)E EWA2E (M) =897} §7] EL 2XH(OLED)Y] o=t Alole] AA=H, w3 FA 4 (En)o.2
e Q] glo] #e] W AlS (emit[n])ol THEI] EWRAAEI(MD) =¢34 §7] EL 2AHOLED)E d7) 8oz 2
b, g FALA(En) o 25 o] 29 ge] uhg A S (emit[n]ol €83l EMAAHMDEREH O AFE 771
EL &2}OLED)® #ge3tt}.

7] EL 2ZHOLED) & 985+ dAFol 535t W& W&t} 281 §7] EL 2AHOLED)S] A= AAx &= A
eH(VSS)& AHVDD)H T wH& gl AgtomA 18t AY, 29 Ay So] AHgHE & )

ojs, ¥ Aol AAjde] mE 3} 3 mo| FAbE & 58 ool A

WA T1 717l AAd FAA(Sn-1)9] A8 A3 (scanln-11D7F 25 dW=Z =W, EAX2E(M2)7F 5o 15
EWAAAE(MDE tolo= de & AA9). wabA, -5 EWRA2EH (M) AolEg} A2 Alo]o] Agto] 7% EdlA
2B (M1)9] &8 At(Vth)o] 2 wj7bx] ¥stA o) o, ERAAE(M1)2] 22 AYU(VDD)d AAF o] glorm=,
EWAAE MDD AE, 5 AWAE(Cvth)e] A1 AF(A) A4S (VDD+ Vth) Agtoz #c), 1g]al EWRAAE
(M4)7} 2% g o] A& M5 (scan[n-1D°l 23] HF o] AFAE(Cvth)2] A2 AF(B)S AA(VDD)ol AZA= o] 9}
ou g APAEH(Cvth)e] A2 A=(B) Age A9 HAHVDD)e = At wabA] AT A E(Cvth)oll &= Z8 @ sHVth) o]
AT} e EAXAE(MA)E sho] #He] W AS(emit[n])ol] 98] 1o Z o] gloma EWMAAE|(M1) A
F7} $-7] EL 2*HOLED)® &2+ ZHo| ¥x gt}

g, T2 7|7kell A A FA(Sn-1)e] A8 Al S (scanln-1)7} sto] #ME w1 A4 FAA(Sn)e A8 A
(scan[nD7} 25 #¥=Z FH, ERAX2H(M3)7F H25 3 EHX2E (M2, M5, M6)7F H = H ), 18] go]§ A
(Dm) o 25 o] A<¢H(Vdata)o] EUMAAEI(M3)ZE AEEo] Holg HeH(Vdata)o]l A I|AE(Cvth)e] A2 A=B)
o2 AdH) oluf, (1o EWXE(ME) 23] AMAE(Cs)7F AHAIE (Cvth)e} 71402 Apekx o] glom
2, ARAE(Cvth) ] A1 A=(A) Hete dlolE] A (Vdata)@ AY HAeH(VDD)S] zpo] v R ~E T}, ulels] ENX
ZEI(MD) 2] Aol E, = AFHAE(Cvth) ] A1 A=H(A) A (Ve)S 4282 33} 7Ho] Ft},

T4 3

Vg= VDD+ Vth+ (Vdata— VDD) = Vdata+ Vith
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2, T3 717l A A =AM (Sn) ] A8 Al S (scanln])7} sto] el¥ 2 T a1 @h3g =AM (En) 9] 2% Al S (emit[n])
7} 29 gz o] EWRAAH(M3I)7F HeZxE 1 EWAAEH (M4, M6)7 Hedt), 18jd EWAAE (M) Ao E
oF 2 Abo] 8] HSH(Vgs)ol ATHAIE (Cst)ell A+ AL, o] Astel gk A7y pp)7t 71 EL 22HOLED) & &+
wo] Wgo] o] Foj X}, ojuf, EMA B (MDE] =ddledl E25 A7y pp)T T2 49 o] k.

314 4

(Vas— Vib)? = g( (Vdata+ Vih— VDD) — Vih)?

I OLED

(VDD— Vdata)*

B
2
B
2

o714, Vgs= ERA2=EH (M) Alo]EQ} 42 Ato]e] ¢, Vthe EMA2E (M) 8 ¢, Vdatae dlolE #
¢k, BE 4w YERdTh

4514 42 WR, §7) EL 22OLED)S] A2 AR, e 75 EAA2EMDE] 28 A3 Vihol 27glo]

A AHVDD)F HleolE At (Vdata)ol ol Aol drt. whebA 4] 2 (100)9] 3t4 3 =(10)52] & EAA =
EI(MD) 9] &8 A (Vthyo] M2 tar e, A1 AAlde = £8 A4 (Vith)e] Axk7F A A E (Cvth)ell ol sto] 273
o] f7] EL 2#4HOLED)ll & =5 AFe dASHA Ak =, 2 2 o] AAlool A oA g sh4 3] 2o ofspd, 7} 5
3k Abol o] Aol whE Hte; EQNAAE O] 28 doke] WAt ofs wAshs |k dd A A ¢ ATk E
dlolg dstel osf ERMAAHMDE] AlolE ool FAr = ¢F £4do] glenz, s =Y 5 v

£

)

95 48] S FZel N EAALHME)E ARl E B /%o BA F kel A8 A5 FAAS)
Q17 9 Hlol B ADmel 712 Hgte] Azksl = FALE AT 5 ek, ofwl, T2 71Zkel A %y FAHEe] o
EE g A5 emitn)E 29 AW & 2% ek o 2@ 3 W F o] tha M AL A el A ] 2
o zRE Folah o & gomz e due Al

m
a4y
BN X
A

dnbrow g4 dd ffol A E H2 gt 21009 Y AH(VDD)E sk = 5 h o] A wi el of sl &5
ol ¥ty =& o y=xol wEhb A M-S F ) ol e AR e gk addd, 78 ERAAH MDA &
S

2 i A9 AHVDD) S s H ek A9 e FallA B2 she) A9 wi el o] sha 32T dd o

© A wjdell= 2 A77F 224 Ao mebA ol gk 2 Aol ofs A il = 2 st skt
LA B, 3Fa 3= Al whek A mj el A FEEE A AKVDD) Y] A7)7F @ebd = vk ek 45
B, ol gk A H(VDD)9 ztel= 7] EL 2AHOLED) Ol &35 = A 7¢] AFo]l & HojA, sta 3]z o] 9] 4]0l upe}
el Erdo] BT 4= Qv ool A= A wi ol o] Mt skl o7 3= B ds WAL 5 = Al
HalA = 65 Fxsho] A gt

G
LO_I{OFO

=62 2 EH o] A2 Aol whE 3t 328 YEh= 2ot

6ol =AIg vk} o] ok o] A2 AAldle] wE 34 3= ERA LML) A7 Y A (VDD) A v
Sz BA dY(Vsus)ol AZHFGE S A9t & 49 34 2o} A3 F2E UMY S, EWA AE (ML)
7F B2 AL (Vsus)ZF AFHAIE(Cvth) 9] A2 A= (B) Abelo] AZAF o] 9lom, A F=ARA(Sn-1) 0.2 HEj9] 29- &
o] Ae) A& (scan[n-1Del gF3to] ©l¥}.

© 5% Rxsto], £ 69 Bk 29 FAN B4 A ny et ok,

T1 717kl A, 21d FARA(Sn-1)9] 2% 2ol A8 A5 (scan[n-11)l 2]&] ENA~E (M2, M5)7} €%t} o]uj,
EWAAE (M) &= AA(VDD)o| AZdE o] lormz AJAH(Cvth)o] Al A=(A) A2 Al AA ¢} 5Lt
Al (VDD+ Vth) Zgte & ®o} 12]3 ASPAIE(Cvth)2] A2 A=(B) A1 AAlde} G2 BAF AL (Vsus)dl] A==
2, AAIE(Cvth) 9] A2 A=(B) A2 Vsus Aoz At =, AHAE(Cvth)oll= ERX 2B (MDY &8 A%, #
4 ASHVDD) B B A4(VSS)el o33k (VDD+ Vth-Vsus) ¢l A 7ge},

o 1%
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U5, T2 713kl Al 21 FARA(Sn-1) 9] sto] @] M8l A% (scan[n-1])2F A FAMA(Sn)e] 29 o] Me 4l
Z(scan[n])ell 23| E%Z]*Ei(MBW} Hx 3 EWAAEH (M2, M5, M6)7F x5t} 18 dlolE A<M (Vdata)©l
AAE(Cvth) ] A2 AF@B)ez Adxo], ASAE(Cvth)e] #l1 A=(A) A2 dlolE A (Vdata)dt ¥ A
(Vsus) 9 ztolrtg FAE T webA] ERAAE(MD) O] AlolE, S ASRAE(Cvth)e] A1 A=(A) A(Ve)S 538H2
5¢f #ro] ®r}. 13l T3 7|7tell A ERA 2B (M4)7F W, EAA=EHMD ] =ale] 2= A7y pp)E T

814 63} o] ),

~F =
T2 5

Vg= VDD+ Vth+ ( Vdata— Vsus)

= ?51~ N 6

Toren = g( Vas— Vih)? = g—( VDD+ Vin+ ( Vdata— Vsus) — VDD— Vin)®

ﬁ( Vsus — Vdata)®

N

8k4) Goll A o 4+ Q1%el, %71 BL 22HOLED)e] B2 AR (g pp)t A9 ASHVDD)) F 3 HM omz A
2 AHVDD)S B A Mol A% Fatel oI A% BAE 2PF 5 Uk w3, 0y
E]

A
AECViD A2 AFB)e] GAE W AAECvine] AL AFA)e] Ezgse] gomz 4 St 91
etk b B AGH(Vsus) & BESHE AN WAL AR 27t G Fonw Mgk Fekel FA7L A5
A el e, R sk 3ol ddAow FU A (Vsue] hARE AgAsol e AR kS
°l

AT 5 Qb el o % wg AH(Vsus) O A A9 AHVDD)T FAF dpme) A AT 5 Ak,

%49 E oA, EAXN2EHMI~ME)E pAld EAXAE R TSR EAXSE(ME)E nAld EAX2E R P
Ak 445 BABAAT, olohs M2 EWAA2E(MI~M5)E nA Y EdA 22 T E@A2EME)E p
A BAAZE R FET S8 e ool T A9 3 8 9 T el ol 5 A SR 93l
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