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ol J4E AWAEE EFetaL,
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A7 A s 7] FreaAket 7] 171 T vole= Afoldl JAd T,

Al 5 el 3hoiA,

471 Al 29 A2 A7) delg el ddE =89l 7] Al ki) AAE 42, 9 Alo]EgRld A
d AlolEE EFstaL,

7] A3 29127 E A7) AL wmEe] A48 2ael, A7 A2 wEE Ffete] 4] Aol Alo]E
of 7 A2, W Y] A2 FE o] A A=R Egsiu

A7) FERAE A7) LF D09 A9 Al FFHE =alel, AV A3 wEE Al A7 §7] 2@ o
oot owmd QA A, B AV A2 wEE Afete] 47 A3 A9ALAe Axe] AdE AoER
3L,

47 7] W doleEE 47 A3 wEd] AAE olwEsh, A9 AY AGo] AFY ALSE EFeh
A SRR it 7] B wARA

7l & # oF

2o §7) g BAEA O] #3E Flo|th

H F 7] &

7] HF FAFA = AdFaAe|BR Wato|Egy e ML o] o] dastA fvh. wEbN, {7 ©F &
AVGA = g sle] e B8, FEGZEN S S9EETE F7] widd wa A9 siAS 7EE ¢ e
W, ®&o] Fol AvdYE ettt #7] wF BAEA S AEE goietr] AsiAe distd A Ve, 1
7he] Az vg, 9 53 o] ofF sjMdsfordt B2 AA7E ol 9l

i

71 F BAEAE A4 vt Z4"E AEiAe 54 dE EY
Transistor, ©|8} "TFT"2} $hH) 9] 8 A (Vth)Z} ol (mobility) ] 3}d
gl ol t3lHol A sdo] WolAn, FE TFTY B U3t 545 wisty] 935t o o| il
Aste Aldsta 1 w8 AYoR HolE AYS WAsts BRI F7HHAL dvk. o3 EAIEE &
13} 2& thole= AZA(Diode connection) 3] 2E o]&3lo] FE2AH(DT)Y &8 HtS AAst gty =

oA, FEAADT)Y AlolE(gate)?} =dA(drain) AFololE 292 TFT(ST)7F A4dH.  F&522HDD) &
g AS A wol, A9 TFI(ST)E "-2(turn-on) ¥ o] TEAAHDT)E tho] o= Ela=

(DT 9] A2 (source)oll= 19 F5-4(VDD)o] FFHTH. ‘L}?Jr’ﬂ T&aAHDT) 9] &8 Hgte] Ald=E o,
AR(De = 13 Zo] 520D &2, =898, AloEE wat S8k, o] AfFel o3 +%
Aol Eoll= ety Aol E3t¥ i, I A7l “AsHA] e ﬁﬁﬂ/\]ﬁoﬂ AxEo] FE5aAH D) &
Al et

T 17 2L tolo= A 3| ZA 29X TFI(ST) 9 54 zke]l& st F5aA(D)2 Alo|EoA Al
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% 5% Ao 2713 $AL wol F dRwoln

5 68 FERAY] FEAY A BAS wol Fi fzEolr

% 78 o) dole] /19 B nol F dRmoln

= 88 o] W BAL wol Fi HRuoln

% ok T AR wAY AN A% FERAE A9 471 WY vheleso] dem A4S 27185 A%
o F/5E ~UALAE Bol F HRwoln

w2 YA A FAF

o ARE EWE Fxste] B owgel e whgAT UAAES 445 ABdh. BAN ARl A B
Ak FEWEEe AP0 FAF THLLES oAk olste] HolA, B wHst vy 34 /%
Zo el Wi FAA Aol ¥ wge] axg BRashl 58 F vk wHEE 49, 1 gAF A
Ye e

, g 7] g mAAAE A0 viERS JEjR wiAE ®A9E(100),
tlol 8 A k& H]O]Eiﬁ‘r‘ﬂa(ll)@] swek7l fgk dHolEl 7-s5-(102), wlelHIE(1D I} waty = oF kel

A s

E(12b, 120)° EFAANT(EM S 2713 AANZ(INITE &H3te Al AlolE F-55(110), dHolgeels
(1D wxp= = AIOlEE‘rOJ‘é(EE% 2l s, 12a)0] 2N Z(SCAN(1)~SCAN(n)) S A8 o7 FH38t7] 9
Sk A2 AlOlE FEH-(104), ¥ wiHF AL ALY HAJMADD)E FFeke wF HY FFHE-(108), 7] EH-
(102, 104, 110)¢} wF AP FFH(108)9] 52 Blo|y & #lof3tr] sk EholW ZEE(106)E Y] gHt}.
FAIIE(100)2] &5 Zdele delHlE(11), F% 2AE(12b, 12¢), A ECIE(12a), 1A ALAY
FTREkd(13), 7IEdd FFEl(14) 59 A5 wdEe] PAFEL, T3 vEY A FHZ njxd s §
Ak, BAEE(100)9 JAE 7472 & 33 Pol f7] ¥ the] R=(0LED) 9, 1 f7] W tole=E
TEote 24 FEIERE ¥, F7] 2F to] Q= (0LED) & A A Wb Al dbadz W gl wbaks
HZE o] MAFE HAEH= §} |E(white) OLEDZ F+&= 4= ok, FEALE(100)] A 7)ol Az Iy
of &8 ElAE ¥ Aeydy ofdolrt A9 5 3l

E

glolE F55(102)= Eoly FEE(106)Z5-H
g3l dlolE dske whAlstal, o "ol AygS oA

o
i)
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N

= "HAY vy e deolH(RGB)E AvtR GGz
AAE dolg el &Fgrt.
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e
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|E F55(110)= ol ZEZ2(106)2] Alo] stol] A1 AIZHE 49 tD3} A2 A ZHE 49 t2) 59
2 g(12b)dd 2713 AoAZ(INIT)E FFsta A2 3% &2(12¢)9 TFAAZ(EN)E F33c).
ZHt1)2 HAES %2738t Agtoltl, A2 AZH(t2)2 AL ZHzboA G5 TFT(DD) e &8 A<t
=

X
o
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OM

O

Azrolth, Al AlP]E FEE(110)E ElolW ZEE2(106)9] Aol slol]l A4 A= 49 t4) §

2kl (120) 0 TFA AT (BN E FFect. A4 A4S Holg 7 7Idd JAES HgA 7=

Zrolth, %713} AOIAZ(INIT) 9 dFANE(E)E Al 2 A2 5 2FE(12b, 120)S T3 =E JAs

SAlel FaET. Y A Al ARl A2 AlRH(e2)e] dlolE 71) AIZEQl A3 AIZH(t3) 2 EEEa, B

JAS A FA T TFT(DD O] 8 Aol AdErh.  waba, A2 AZHt2)S F& 7]&dd vste] &

23 4A FR=E £ dd. Al 2 A2 AR, t2)2 ZEY ARFE ApololA dHlolE7) flE 47 Eua
(Vertical blank period) Wol 3= 4= 3},

)

mrlné

A2 AllE T (104)= Elol ZEZ(106)°] Alo] stell A3 ARF(:= 49 t3) %OP
el s, 12a)9 }\ZH*JE(SCAN(1)~SCAN(n))*EL TAA o7 FEdth. A3 AZR(3)e =
Sk Algkolt) WA S (SCAN(1)~SCAN(n)) = HlelHelRlE (1)l & w ¥ dHolE Skl &7]€tt.

AF AY FHE(108)F ElolW ZEE(106)9] Al shell 9] Ay A9 Ag Alolol A ~sh= o
F uA9 AY AFAVDD)E AT, wF 29 ALAPADD) S Al AIZH(t1) B9 AHS Aoz w
e, A2 AZHt2)e] AELE golWe] :d9] Moz wkAE I A2 R Al4 Al7H(t2~t4) B mA9 A
OS FAST. wF ndY AY AGADD) Y mAHY S 10V o)A AIA Hetow AAd S 9,
WHF e AL AH(AVDD) o] A AJe v]EAR(Vr) B we B4 dstoew dAE 4 Q.

o] FEEZH(106)F E=ASHA] &2 T2E A|x"loaRE 203 (Xd vt do]E(RGB)E dloly +
TH(102)2 AFsct.  Boly ZEEH(106)+ 4 F7]4%(Vsyne), % F7|4%(Hsyne), dlolg Qleofe]
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L2115 (Data Enable, DE), =E ZFZ(CLK) & ZTAE Al HozHE FAE Eold 2EES o]&ste] HolH

TEE(102), AL 2D A2 A]o]E TEH-(110, 104), A AY FFHF(108) ZHzte] F2F glolW & Alojstr] ¢

3 Elo]® AlJAFZE(SDC, GDC1, GDC2, AVC)S H“hh:}. dole TE3(102), A1 2 A2 AoE P
lg:.

(110, 104), 7 A FFF(108)= BFo| FEE(106)¢] Ao} 3}ol

T2E A2 dulA (V) Al2E, Al DVD Zdlojo], dujAlold A=, EFe] EHelo], i<l
£ AFEPC), & Aol Alz=gl E A 2~8(Phone system) & ©l= sz FdE F §
=

£ 39 % 4T FEsE, A5 A4S FERAOD, AL WA A3 292825 (51-53), ARAECS), 2

4=
7] &g tho] Q =(0LED) & *FHehch.

22D A2YAA2AE(S1~S3)S & 33 Zo] n type MOSFET(metal-oxide-semiconductor field-effect
tranmstor)i TdE 4 9oy oo AAERA FeErh., AW, FELRADDY AYAAAE(S1-S3)2 p
type MOSFETOl 342 4= 913, o] Aol = 49 T3P Aoz vkdd 4 Q).

AL 29A 22K S = 2B (SCAN) ol & ske] Hlelghel(1D) ¥} A1 == (DH) Atele] AFALE G4
Al 29X 22 SDE delEelDed A4 =@, Al ==0he] AAE Az, 2 A0F 2 (SCAN 7L 9
7helE AlelERI(12a)e] AAE Ale|EE 3ttt Al ==0HE Al 292 2AHSD 9] 22, A3 294
22HS3) 9] =l B ARAE(CSD A AL AF Atoldl FAH =0Tt

A2 29X 2AHS2) = Al FE 2Fel(12b)S B3 A7EE 2713 Aol E(1 IT)Oﬂ SH3Y 7E=dG (V)&
Al ==l FF3h. A2 AY9ALAHS2)E AL FFE (1) 4" =, Al ==(DH)el ¢
AR A2, E 27]8 ASJAT(INIT)ZF 7bsEE A1 3% gel(12b)e] dZ2= 71]015% F3si. 71EAY
(Vr)& A1 == A2 =29 AGS x7|geles Hetoz A, oigf -1 ~ 3V Alo]e] Hsto=m HA=E &= 9f

o A2 == OAXHDDA Ao]Eo] AZAHE w9

A3 2AALAF(S3) = A2 $F F1(120)e Sl 17k = EFA LT (Bl SHEeke] Al ==0h) ek T-E
27ZHDD) 9] AlolE Ateldl] HFsf=g dAste], e DD AlojEo) HolH s Tuditt. A3 2914
22HS3)= Al ==0H)el AddE =8¢, A2 =25 AFste] EsAAHDD e Al
FANNZ(EN7F A7FH = A2 35 @l (120) e AZ" AlEE 3ot

o ]I
ful
=
e
b
)
B
[>

ol 1k
’ ~ =

sl D)= A2 == Ask &, AlolE Ak(Vgel wet #7] 233 the] Q=(0LED) ¢ H7& =d3d.
SAaADDE wF ade] A AsHADD) o]l FEEe de] AUdHS FaEkel(13)el] Add =gl A3

LE% ﬁvohﬂ 7] 2% o] Q=(0LED) 9] ool AZH A2, H A2 =E=Z ARt A3 29X LA
(SBH 2ol AA= HIOlE“—' E3er. A3 == f7] 233 tho] Q= (0LED) 9] ofrto] A ot}
= 3 "Cp'E T x}(DDA 741015 227k 714 AMAIEE Yepdg. 71 ARAECpE EEY A

AHE F4HA %—?1 27HD1) el FgE.

AMAE(CST)= A1 ==(0H) 9] Akt A3 wm=of kel A5 AAstal Ald ARH(t4) st F&22HD1D) 9
AolEol AAE A2 =29 A4S E9(holding) gt AASPAH(CST) &) Al A52 Al ==(0HE st
A1 R A2 2ALAE(ST, S2)0] Aoh A3 AR A2AK(S3) e Edlel AZE. AWAE(CST) O] A2 A
=2 A3 =2E AHste]l 7] Ed the] @ =(0LED) 9] of==gt - kD) o] Aol AAEH

7] ¥hg o] S = (0LED) = OHLE A Aihs Aol zpol7t zpale] FE A o] 4Y W FEAA(DDE
Fal FFEE AR wef st f7] $g golL=(0LED) = A3 =EE T FEAAHDL)Y a9k A
A EI(CST) Q] A2 AFoll AZAE o ==(Anode)}, A A AgUol dAHE sNAE=(Cathode) S EE 3T,

A AY AL 0V o]k AAY HAY AJF(VSS) S wAsr. 7] wF tho] R =(0LED) 9] of==9} Ji
25 AboldlE b f7] stESel AdEY. 171 }AESTLS it AZdHE AHFFYUS(Hole
Injection layer, HIL), A&4%%(Hole transport layer, HTL), 3= (Emission layer, EML), HAX}FE5

(Electron transport layer, EIL) % JlA=o] dAZH HAAFYS(Electron Injection layer, EIL)S
Egan
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A4 B, Hae ey /19 B4, 2 e WY $A4L @AHOR Wl Fi 57 JREST. o
Sold, £ 4 A = 82 ANsle] MASe] FAL A Aderz @,

=48 555 FEshd, AL ARHtD e¢k a9l ddel AH(AVDD) 2 A 9] A (AVDD(LOW)) & Ay
ok Al AIRE(t1) E<E, AlO]E &to] Wt (Gate high voltage, VGH)] %713} AoJAlE(INIT) 9} Alo]E 3}o]
ASHVGH) 9 27131 A A F(INIT)7F AT, Al AZHED) §<F, AIEHAE(122)2 AOlE =9 A%
(VL) & ##gtt.  AClE sfo] ZF(VGH) & 2=A2RAE(S1-83) 2] 8 79t o] Hfolar, Alo|E =4
A(VEL) 2 29 A A5 (S1-83) 9] w8 et B v Aoy, 1 Ak, A2 @ A3 29X 2282, S3)
o} FEAADMDE = 59 Zo] Al AIZHt1) F¢ "©-(turn-on)F & W, Al 2XLAHSDHE B-92
(turn-of f) ¥ t}.

1 ==t Al2 ==F = 59 shamel o] A2 2 A3 29X aAE(S2, S3)& B3
FAL(Vr)o® 2739, o9k T, f7] &3 tho] S =(0LED) 9] dxEE TEL
F2E HAFd i nF mAY Ad ALADD)] A HHAVDDLOW)) & Z=7]|3}E ),
o wj, f7] w4 tho] 2 =(0LED)o] 4ot #otAb= f7] W tho] L. =(0LED) 9] w8 #¢t B} utrh,  uwhebA],
f7] w3F tho] @ =(OLED) & A1 A|ZH(t1) oF w35 gt}

AT AREEDA 13 o] BE FHAES Al 9 A2 =27 7SSO ez FA 27]stea, 2E A
oA #7123 tho] Q=(0LED) 9] o= o] F a9 e H<SH(AVDD) <] A %9 @%‘(AVDD(LOW))QE
Aol Z7]she

1
Initial(tl) A1 == (DH) A2 ==(Vg =2) A3 =E(Vs =)
=z} Vr Vr AVDD(LOW)
52 Al =29 %273} A2 x99 %2713} A3 xr9o %2713}

=48 = 6S Fxehd, A2 ARHt2) w9k wF 9] A ASHADD)e e dgtew wbddEn. %27
sb A A S (INIT) 9 2F A (M) = A2 AZH(t2) St Ale]E sho] A (VGH) S FAgeh. AlolEglE
(12a)2 A2 AZH(t2) F<t AOlE =29 AJOEL) & FAdT. =2 A3}, A2 9 A3 2R LAE(S52, $3)2
L= 63 o] & ZHE AL Al A ALA(SDHE L FHE FA%

PN

13 w=e) AGHVs) & E 63 Zo] A2 AZ12) B TEAAODE Fol 52 ARl o8] Vr-Vih7H
9. o ®, Al R A2 wEe] AEe ANTALVNE FADT. @A, A2 A2 TEAADD
AL S TERAODE 7148 ANAE )N AFEt. AR, AAE Ao FHR FERAEQD
FEHAFE A2 AI7H12) FeF BAO) AP
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Ho ol
o, |7

kl
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N
Ijz

d% Ask(AVDD) o] 9] e w Fsd W FEaH DD AoEZE Z2H" (floating) ¥,
=Rl AolE Atelo] 7] ASPAE R Qlste] AlC|E Hgto] Addtel £Y Hste] FA S
olelgk FALI £E Mt A ZAE syl flste], B @2 27]8F Alo]A S (INIT)
AS(EDE A2 AZH(t2) &S AllE aho] ASHVGH) 2 FAAIA A2 81 A3 29X 422-5(82,

vk, ofFA A2 B A3 2AAAAE(S2, S3)o] A2 ARH(t2) T 2= FHE FAGH i
ASHAVDD) o] ard e Mtoem Asd wf Al R A2 == Hgto] kA ew VEAU(r)ew
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67 o] :rLE/\XHDl)Q]r 7] 33 tho] L =(0LED) Afoldll A/ |25 Agste A 299
S 58 752201 F8 A(Vth)S A3, waka], 2 age Sl
o A EEHH{— 291 Axpe] B4 HAE Qg FERee] RAgEs Ay #AE 3l

= =)

g g Adrk. otHe ® 2+ A2 ARHt2) ¢ Al ==(H), A2 x=E=(Vg k==), A3 x=E=(Vs =

£ 2
sensing(t2) A1 == (DH) A2 ==(Vg =X5) A3 ==(Vs =5)
==zt Vr Vr Vr-Vth
%ZJ" Vr _[QI_Z] Vr %—X] Vth /ﬂl/&]
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A, 2713 AN (INIT) & EFA NS (B o] Al AlelE 29 AP(VEL) o2 vobx] A2 2 A3 29
A a5 (S2, S3)e] FAld ®-exww Zwl(Kick back) #OR ke, FEazHD)O] Alo]E xgto] &
Fow wolxrk, 1 olfE A2 % A3 A9AAAE(S2, S3)e] ’-2%" 2(0n) TREACl 1 A9AAAE
(82, S3)¢] Alo]Ee| FHd o] e AAH(Electron)7F A2 R A3 29X 2AE(S2, S3)¢] SAlo H-Z= uf

T2 D] AClER olFdte] 2D AClE At FetE fEar] wEolth. o= TEaA0
Do) 28 Ak A Aate] WEs Zdste]l £ A9 A deE FEdvh. mebs, 28 Adsh A e
g WA flste], = 49} o] 2718 AAAE(INIT) 9 TFAANE (Bl AHE AAsH 2o nuhga]
stk = 49 oA, 2713t AR E(INIT) O 2te]d Efolio] wgAojxs (B 1 21 Bty AAdHa, %
7138k Al A E(INIT) o] E Efo]Wo] dgAof s (EM) 9] £7 Ele]® R} At

T 49 =78 s, A3 AZHE3) T wF HY A HA(AVDD) S 179
A2 & 2Q1(12b, 12¢)e] AL A2 A|ZH(t2)7 A3 Am(ts) Afolell AlolE =
A3 /\lﬂ(t:ﬂ) S ACIE 24 AJ(VGL) S FAS.  wpebA, A2 A3 =9
(t3) oldd -9 =] A3 AIZH(t3) Tt L JEE FXgr).

=

m]i,

Ats AT Al 2
© AH(VGL) o2 kA 5] o]
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