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E] , Al 293 EWAX2E(STD O] B3 FAlo A2 293 EAXAE(ST2)7F 92 Hogx A2 293
WA 2B (ST2) 9] 2 Aol g ==(nl)E A AAGND) I AZHT. ol w} 5 EMAX2E (D) &
27%WVs) F, F71EPrho] 2=(0LED) 9] o= MSH(VANODE) 2 OVZF #rth. T3k, A2 293 EAX~H
(S12)¢] ®2e o3& 5 EAA=E(ND)] AF7F ==mDE &3 FA AL(GND) o2 527] wjiteo] {7
Frho] L =(0LED) o &3 F2o] g},

Rl

Mmoﬂ_

wba] | ol 719 ©AI(S110)ol = F71eE o] S =(0LED) o] W Ezbo] zbvkdl AbejolA ol At
(VDATA) o] ++%5 EUWAA2E(ND)2] Alo|Eol| FF% 7| wio] tx=Zwole] WUdH|(contrast ratio)s S7F A4

S=

g 97(S120) & = 2014 A2 717HT2)& 23 = Ak, A2 71IHT2) A E =7 S (SCAN) 7F Z9-(1ow)
S A, A7MAE(SCAN) Ol o8 Al *H’él EWA2E(STD) 2 A2 293 EWNX2E(ST2)7F FAl9l
HO¥ w1, §7)%Prlo]Q=(0LED) 9] ot HSHVANODE)S E3] FAHE 7% EAXAE (D)2 AolE-
222(VGS) %

g @A (S120)

nur
GS) Astel o8l fr7¢grie] 2 =(0LED) 7} g 25 a3t}
3 A
AVGS) ol o3 A%

S grie] S E(0LED) 2 2% w33 AF(IOLED)E T+5% E%X] EI(ND)&] Alo|E-A
A g §7)94Pjo| Q= (0LED) 2 &2 ¥ AR (I0LED) = 48k 13 o] ehd

W | Ves— Vg |
lr = —I Xpy —— ¢
OLED 7, foSXD |_. 1V |

ANA, W= % EWX2EHWD)Q AEE(width), L& 7% EWAXN2EWD)2 A@Z4o](length), loE T+
EWAZE(ND)Q] A]E-A2x AJWS)e] #HHAAGOVH I 2E o 5 EWAX=EWD)A Z2+= A
(residual drain current), VGSE 7% EWAAEHND)Y Aloli-42 A, VIHE 5 EAX2EH(NND) 9
g8, ne s EWAAZEHWD) Y Alo]E-A AFWNGS) Welel o3 Wt AR Wit A=s: vEhy
’44=(subthreshold slope factor), VI &2%F A<=(Boltzmann constant)Z YEFATE,

fir Mg g oft
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[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

SES5 10-1740144

F3ha] 1o YEbd {7123 tho] S = (0LED) o B2 g HAF(I0LED) &= A&d uiel o] %5 EdAAH
(ND) ] Ale]E-Az HAF(VGS)ell oJa] AAE AR, o= F7]EFrie] L =(0LED) S| W& AA et =T,
g A (S120) A = 227041 S (SCAN) €] ifal‘ﬂéOﬂ o8 A2 29 EWA~E(ST2)7F Hex o, HA A
AGND)# ==(nD)7F AAHA 7] Wl & ERAZE(ND) S AF7E F71EFrio] L =(0LED) = 55
718G rho] S = (0LED) 9] of i %ﬂ‘%}(VANODE) 712G rho] © =(0LED) o] S22+ w3 AF(IOLED)o] <&l
AR,

Z
Tl
O

ar

whebd, Wk 7] gtho] Q =(0LED) 9] ofi== A SH(VANODE)S <=8h2] 29} zro] vpebd 4= 9},
4 2

Vivops = ELVSS+nVyln( foren

o] 714, ELVSSE A A9 Ay, ne 73 axte EAS YEhE A< (empirical constant), I0LEDE 7]
WPTho] Q= (OLED) 2 2+ AR, Ist F71ddvhe] L =(0LED) ol utoloj 27t Al s2% HF(reverse
saturation current)Z YERATH

olwj W3}ek F71dPrio] Q =(0LED) 2] ofi== Z<SH(VANODE) .2 <l A7 AAIE (CSTG) 9 5 E WA ~H
(ND)&] Ale]EelA e 7|8 AsfA 2 ko] 7] &F A a7 (Capacitive coupling effect) 2 -5 EA
2B (ND) 9] Al°E HSF(VG)ol WatA Hw, skt F5 EWAA=HY ACE H(VG)S 584 37 #o] 1
Ebd 4= Qlr).

754 3

Csre
Cerg+ CoareND

Venp= Voara t Vivope

o]7]14, VDATAE dlolel <, CSTGE A ASAIE, CGATE,NDE % EWMAAE|(ND)Y Alo|EoA e 7]
A ATAIEA 2 VANODEE 71233 t}0] @ =(0LED) 9] o= S el

T EAAZE (D) AlolE HHVG)o] 84 33 o] AAH7] W], T5 EAXSEH (D) Ao E-A
2 AHVGS)E 4rakal 49} 7ho] YERE 4= 9iu).

/‘*a‘l-/_l] 4

CSIG

Vesvp = Vpaza— (1— ) Vainops

Csre+ Coare.np

ek 52802 13} b 4ol o] f)ugThe] S =(0LED) S| B2 W MFH(I0LED)E F3H4 59F o] v
Ehd 4 9l

74 5
. ' Csze |1 .
- Vpara— 11— CoIC — | Vanope— V THW
_ W X 5TG GATEND (
lorep = FheXP| 7 |
84 58 Fxshd, B 2wl All AAldel mE frlddtiel o= FAIEA(100)= s EWAZSE(ND) <]



[0084]

[0085]

[0086]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

on
J

£361 10-1740144

0

TEHAGOT o] 34 wstz Js] Walstd {7 dgrio] L =( LED)Q] 33 ‘3’— Aol % E x| 2~ (ND) o] A
7l g tho] R E(0LED) & 5 2% AF{9 A7] = wadne Was ua
g 4 Atk &, 2] 49} 8k Sojajel o] FEA HL(VTH)O] =45m §]ukgrho] © = (OLED) o] of
213} (VANODE) o] %Lio}_l, olo] wat TE EWAAE(ND)2] Alo]E-ix Z‘i%(VGS o] Z7bate] TEAH(VIH)
Sk % ARl WstE BAAT & dx uy

= HSHVANODE)®] ZF7}etar, old wel 7% E
(VIH) Ftael ofgk AFeol WstE BAE = Q).

ek, 2 odge] Al AAde wE frldgtiel o= BAA(100) = fr7grle] S =(0LED) 9] ot
(VANODE) 2] Z7}s} 7]% nfo]o]~ &JJr(Body effect)& o83t 22 A7 dAEe A Ao & F UeE
JHASt HAE ATFozM, T F2 A=At WY witel BAE= sd Astd g ZAE 3§

Ak, =, dlolE 71 SAI(S110)9A] A7EE= dE Akl dlole A(VDATA) o] Z7FshAl =|, 9w o
A(S120) ol A §-7)ek3tho] Q =(0LED) 2 2% w3 HF(IOLED)e] 77} ZF7tEar, old wal §7)dgtlo]
@ =(0LED)9] of:== HF(VANODE)o] ©Tl% Z7}3ht}h, 3k, & 1H‘J*E}°1°C(OLEDM ol == 7 9+(VANODE) ©]
S/HFo RN T EWAAZE(ND)S Azt 7| Alold] Hupo]oj~yt wAw| o] 7|3k mpo]oj2 & ¥H(Body
Effect)oll 98] % EWAAEH D)2 TEAJG(TH) o] sttt webr, 9= @) dlole 7 H(VDATA) I
o)g fr|Frio] S =(0LED) o =& w3 AF(IOLED) Q] ®W3lsko] ZolE5A HEz Yo 48 A Hys

ri-

, W R FEAJ(TH) o] #4shH f7idtie] £ =(0LED) ] ol
A 22 (ND) 9] ﬂlO]E—ig AF(VGS) o] FHAasle] Y

m& K
1 rlo z@

¢

= 4= = 10 Al AAel wE fUEETel s FAAC oA e EWIALEHE PMS ERALEHE
o]-g3to] FAT F|E=olrt.

dadt Al Arde 5 ERAZE(ND)E MOS EHALEHE o] 83k 3jmgdolqle
D)E PNOS ERIAAEE ol&dlle sdF v 542 ze 32 740 7hesit. =,
PMOS ERAIAES o] &3 32 = 4049} o] - ERMAAEH(PD) S =d|]lo]l A%
AEal, e f7Eg o] @ =(0LED) o] A= 1301 dAHH, AelEd= Al
=9 @2t AdZAEY. frIdE Tl e =(0LED) = HAE H=o] -5 EWALE(PD)O] A2
A=l a9l M ELVDD) ol AZd A, =3, A2 293 ERMALE(ST2)7F a9 A h(
HA TR FE ERARE(ND)E NS ERALEE o] &3 =Y sUdd s 5

1T},
A2 A Ao

T EWAZEN
EW@A=E(PD)E
A (ELVSS) el
A

U,
?_
49 %
2914 2E(ST1) 9

Eax
1 A3, o
ELVDD) ©]]
%

A
A &
2 e %

P h) lﬂ

s
i

¢

g o] A2 Aajde] wE frIEETel L= AAC SlojA staE SUHH R YEh= 32E

ki
£ oo

Qo

ol
it
;11_4‘

dxshd, & el A2 Aol mE frEETel S FAIEA(200)= fr71Eg o] S =(0LED), T
ZHND), A AWAE(CSTG), Al 293 EWJAXE (ST R A2 293 EWALE(ST2)E 29
gh, & I A2 Aol HolH 7ﬂ‘?}(VDATA)o Aeats dlolEEI(DL) 2ol Al AANsE A
AZFA(GL) B A2 ARz S sk 271RIILE& T3S 5 vk, A sA= Al Aol
AZ(SCAN D 4= glom, A2 Al s= 27| T (NI Y 4= U

tol e =(0LED) = B35S 7 23 HolE=ERA, ofmE(Anode) M=ol & EMAXE(ND) ]
AAdwar, 7HA=(Cathode) A=o] A AGAELVSS) ol Addt. F7EFrhe] L =(0LED)= &
HND)Z5H 5 AFE Algitol WS W3t

foir gl S ol
£ (m
iy
o

it <h
1 rir
F:-: D‘

N
of

fm B Jo
l>

N2 g
(m o

o
) mﬁ >

2E(\ND)E =ddel 19 A (ELVDD) o] AAE L, Aze] F7]#Frio] S =(0LED) 2] of==
H, AolEd All 293 EWAAE(STD Y 9 @xpyt AddHn. 7% EWAXZEHND)E Al
A 2~E(STDE 38t ACER Alg== dlole HWY(WDATA)O SH3te 5 AFE F7Iddrhe]
OLED)ol Al&&tet. wigAsAl= A2 AAldd & % EWALE(ND)E NMOS ERHALHY 5 T,
T% EWUAAE(ND)E PMOS EAA~HZE FAE 5 9ot NMOS EWR ~E 9} PNMOS EWA] 2~EE=
} 2 & (complementary) ©] L2 PMOS E#X|~EH O] 43 A 2 AF{F= NOS EWA 29 wjr € 5

o

. 9

©O:

¥ 2 9 o [ U
R O R N Y
m

b AHAIE(CSTG) = -5 ERAZE(ND) ] Alo]E9t Aol WH H&ua, Aojils wet 7k s 5
A 2B (ND) 8] Alo]Eg} A Abo]o] ks 3 Zell)d ARk AT

fm 2

2 o
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[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]
[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

SES4 10-1740144

Al =94 ERAZHEIDE 89271 diolgel(L)el d4de i, &9 @27t -5 ERA=HND) Y Al
o|Eol AAHM, AlojekArt Al Zﬂ‘ﬂ”ie A7Fsk= 272Gl AdE . Al 2913 ENA2E (ST
= 2RI & F3l Aess 2AMADT(SCAN) O SH8te] 293 T2s Fal dHolE ASH(WATA) S T-&
ENAZE(ND) 2] Alo]Eol A&},

A2 =94 EWAA2H(ST2)E dE9dA7F ==1(nD)ol] AAF 1, &8 wxprt "Ax ALGND) ol A=, A
oAGATE A2 AAAAEE A7VshE 27 1:@}3}0 (ILell 7A=Y, A2 293 EWNA2=E(ST2)7F 27]3k1(I0)
S 53 AFHE 27N E(NID A @3 293 534S FaFdozZN w=1(nl)o] AA AAGND) Y o
Ad & ok F, A2 293 Eﬁ&lﬂiﬁ(smu Heo oa) 7P rio] Q= (0LED) S 23 Fzbo] zdtd
T At

wreba], 27HAIE(SCAN) oF 27]3HAIE (INIT) 7 BAl steldl®e] A3 E A7lshd Al =974 EWRA2=E](ST
Do} A2 =94 ERA2E(ST2)7F "H25w, oo wa} A1 293 EW|A=EH (ST =94 93 g5
= dlolE HP(VDATA)2, =HAHAl AA] AAGND) I AAEH= A2 293 EWRA2E(ST2)d] 71038t f71d

Frho]l L =(0LED) o] &3 g2to] apehel AJEjol A 75 ERMALE(ND) ] Ao B &F¥t.

dlolE2l(DL) 2 kel HolE AA4(VDATA)& destar, € WgFem Mol glon Zb Holgd L) &2 A
27 AdHor sttt o714 HolE dSH(VDATA) 2 E/‘] dlolefel gk Aol

2H(GL) T 271321 (IL) S 3ol Z+2F ~70 215 (SCAN) 2 27] A (INIT)E Adsta, 242 3 %3
o7 wWol glom 7+ AZNFI(GL) Y Z73e(IL) S M2V Ad-or Fsic), vz s s 2 2o
A2 AAde] wWE frjdgriel o= FAIFAE Al AoAlEel AMAT(SCAN)7F A1 2913 EWA2E (ST
DE Aojste, A2 Aojas 27|3AE(INIT)7F A2 293 EWAAAEH(ST2)E AT 5 9

dEd vpel o], E odgel A2 AAldd wE fridduele= FAR ](200) Al =934 ERA2H
ST 3% A2 2919 SASHODE AAIE ATISY Gk, A T v 24eE vl
AN R AL NSt FAG FHORA, AWd Az Tl sy] giel Eael vs) Ee S UE
(Pixel Per Inch, PPI) F&o] 7}&3}c}.

T 62 7] & 5ol EAE T 329 Tg Adysty] $%t FE Eoly el

T 72 7] & 5ol EAE Tt 329 s2e Addslr] figh S5 Eo|t.

62 & 78 FFsle], B o] A2 AAldo)] wE fFriggtie]l o= TALX (20008 FEHHS whA A
o2 Ad9sic

2 el A2 A w}% Zdgtel o = FAIER](200)9] FEHHES 5 EWA2EH(ND)Q AClEC 7]
FHL ( VREF)o] 17}¥ a1, Ao HA AAGND) o] Q17bs = 2718 @AI(S210), A7 ATNAIE (CSTO) ol
T EWAZEH(ND) Y w8 % % (VI o] A== FE ALV AEH 9A1(S220), 75 EWAE(ND)] Aol
Eof WX 2B (ND) &] Alo]E-42(VGS) At

Eo] ol HH(VDATA) o] S17t== dloly 719 ©AI(S230), % E
o3 fr7]grio] S =(0LED) o] ¥7|7F AR e g dA(S240) 5 X3 F 9L

Hop FAFo R, 278t @A(S210)+= £ 54 Al 7IZHTD S 23T 5 A, Al 7IIHTD A= 2035
(SCAN) 9} 27132 F(INIT) = 55 Stolalde 71Am |, AWM E(SCAN ] o8] A1 293" E W= 2E(ST1) 7}
Hema, X731 (INIT)Ol o8] A2 =93 EWMAAE(ST2) 7 "%},

Al 291" EWA2E (ST 7} %A 5 EWAA2EH(ND)L] Alo]Eo| 48 AL 7= F(VREF) o] A5
al, Al 293 ERAAE(STD Y |3 SA o] A2 293 EAXAE(ST2)7F F2go 2R A2 293 Ed
2 (ST2)9] 29 Ad 98 ==l AA ALGND) Y AdET). ol uegt 5 EAA2E D) 2xr
oF &, f71etgrlo] @ =(0LED) 9] of:== HF(VANODE)2 OV7} ®th. 3, % EWAAE (D)9 AF7t ==
n)E Fd HAA JLdGD) ez s27] wio] Ff7]EFrie] . =(0LED) ] & &2 Apehe ).

>~I

A

p

FEHAGOMH) AED AS2200= = 5ollA A2 713HT2)& 28T + Ark. A2 7IIHT2) A= =

(SCAN) = SloledS 7HA M, 7|3 S (INIT) = 25-dde zt=th, uabd, 2MA S (SCAN) o o8 A1 =9
A EWAAZEH(STDE H2S FA8H, 27132 (INIT)ol 28] #|2 =93 EMAZE(ST2)E HLXE Hr),
olmf, A2 =913 EMX2E(ST2)7} B> He wal 75 EWASE(ND)S] &2 A (VS)S ovellAl 7]&H
H(VREF) % -5 EWNAZE(ND) &AL (VIH) o] X SH(VREF-VIH) & & WA ATk, weba, S8 (VIH) A&

70
1
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[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

SES46 10-1740144

2 GAI(S220) 0l A APAIE (CSTG) ol -5 EAA2E (ND) 2] E- AL (VI o] AAr),

deld 71 9AI(S230)= = 5olA A3 7IZHT3)& =3 = Slvk. A3 7IIHT3) el A= 274 5 (SCAN) = 8t
olg, Z7|IL(INIT) = Z5-el8e FAd. webs, Al 2934 EAAXE(STD= "d28 A8, Al
2 29 ERAZE(SI2)= Hezs fAT. 3, -5 EAAZE(ND)S] AlolEd f#E= 1 deke
71EHG(VREF) el A dlolE] A(VDATA) 6.2 WA E Y=Y, 5 EWAXZE (D) AolE-42 (G
S)= A AHAE(CSTE) o Fr7dgriol e =2 73A B (COLED) o] M7 &FAgastz Qs

ol vebd = Ut

94 6

Cs 76 .
- - W Wpara— Vese) + Viz
CSTG I CG.E.E.D DATA REF IH

714, CSIG= A ANAIE, COLED:= 7133 tho] £ =(0LED)©] A8}, VDATA= Hlol8] ¢, VREF:= 7]
A, VI 2EA%S v,

g @AI(S240) & = 59lA A4 71T S £ o dnk. A4 717HTH) A= 22X E(SCAN) &= 25-d8 &
7HAH . 271X E(INITDE 28-S Fx80h, maa], 2003 (SCAN Ol 23] Al 293 EWA]2E (ST
DE "X Ha, Z7|8MIE(INIT)e] s A2 293 EWBA2EH(ST2)+ E%Oi—z— FAZCH, W G
(S240) el A= A1 =93 EWAZH(STDS A2 294 EWAXNZH(ST2)7F EF HoX 57| wid voly 7]
Y SA(S230) A 5 EWALEH(ND) O] Alo]E-A2 ZSHVGES) el 23] 75?3 H 23 AF(I0LED) 7} #7123
tho] L =(OLED) o] s =24 Hrh. weba], f7|ddtie] @ =(0LED) el 52+ 3 HF/(IOLED) = 3t2] 13 43}
2l 68 o]g3te] G784 73 o] YERA 4= Q).

784 7

11— Csre

_ W 3 Csre T Coarenn
lozep = T heXP Vi J

(Vs 24— Vase) |

A7, Ve F% EWA2HND)Q AEE(width), L& 5 EWA2EH D)9 AHEdo](length), lox T%
EWAZHNND)Y AolE-A2~ (VS TEHHGOTH I 2 Uﬂ 75 EWA=HND)Y 32+ AR
(residual drain current), n& & EWX=E(ND)Q] Alo]E-A2x ZQ(VGS) Wsto] o) Wl AFo W)
AEE Vel E A= (subthreshold slope factor), VIE EX=uk 4 T(Boltzmann constant)E YERATE,

T 63 o T FEshd, £ 3ol A2 Ao we
ZE(ND) 9] EE A (VT o] & Wst= Qs Wsirete ofgt
4 AF(0LED)7F A€, 5, 76 EAASHND) S Aol =~
VI #& AE9 she=, ??%W 7= EEAYOIH) 54

TEe W AF0ED) S Wehdls oA 7, S
Mol wstrete ojsp FteiAl f7IdFrio]l L= (0LED) el &
(VIH) ®se] mh2 w37 (10LED) o] Wake BAgd &= i),

/g Tel 0.8 EAZA (2000 TE EdA
Fs Rl el @ E(OLED) S B2
Eal
A

JIN

a2 FAFOVGS) ol 8] 6ellA] ow] St
o] AL, wpEbA, {7 rio] & = (0LED)ol
Ast2 3 T EWA2E(ND)Q TEHALOT
2= w3 AF(I0LED) 7 AAdHe= ZeAgy

EE, B ouwe] Alz AAdlo] mhE EAFR (20005 F718 kel E(0LED)S] ot HHVANODE)S] Z7hsh

F

719 vholol2 E3H(Body effect) ol §atol A& AR AME 4 Aol & & A& HE AYA% WAS A
FHoA, B F& YAAY W R WYHE 34 A L e gk AE TH B BAS o
4% & vk,

T8 k= 59 A2 AAjdel mE frIdgTole s FAGACl lolA TE EWAXAEE PNOS EWAAEE
oj-g3to] TET F|E=olrt.
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[0116]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

SE=S5 10-1740144

Fedd A2 AAds s EIAREHND)E MOS ERALEHE o83 Iz rAollend, e ERASHN

D)E PMOS ERIAAEHE olgdlle sdd &4 S4< %%% 3z 4ol 7bestt. =, T EW ] H(PD) =

PMOS ERIAIXZEE o] &3 32 = 8llXs} o] T V\ Ej(PD) o] =eldde] A dadd
1

19 =%
A¥al, hrE F7EF ] L =(0LED) o A ﬁl AF, AolEdi= Al £293 EWx *H(STI)«]
=9 @27t dAdn. f7EEtie] S =(0LED) = MAa= dﬁ o] 5 EWAAEH(PD)Q 2z AAN I, of=
= dFo] 19 AGAELDD) e AdHTh. T3, A2 29 EWAAH(ST2)7F 239 [ (ELVDD) o <
AR FATeEH 5 ERALEHND)E NS ERA2HE o] &3 244y s 52 548 M2 &
ATt
A3 Al

=9 & el A3 Aol mE friEgole = FAEAC oM s SH R dEhle 2=

= 98 Fxsid, E %%4 A3 AAlde] wWE fr|dFrele s FAEA(300) = F7]EFThe] = (0LED), T+
= E%X]/\Ei(ND) F ARAE(CSTG), A1 2~ EMAAE](STL), A2 293 EWAAE(ST2), A3 29
= E&WA] 2~E(ST3) ‘3—1 2 EWXAE(NP)E L33},

F71 84T Q= (0LED) & W35S 7MIAE @9 tho] =24, oli==(Anode) o] A3 29H EWMAAH
(ST3)oll AAY a1, A= (Cathode) 24301 A9 AL ELVSS) ol dAddTt. F71EF o] L= (0LED) & &
EWAZE(ND) ZHE 15 AFE AlFo}l 8l& WE3g,

T5 EAA2H(ND)E =deo] A HAGUELVDD) AAHIL, A2E A3 293 EWAAE (ST A2
Hul, AlPJEE Al 293 EWASE(ST) Y £9 wxlo] AddAg. -5 EWRAHND)E A1 =94 EAH
A2E (ST E E3lo] AolER A|lFE = dole] AG(VDATA)O] Sdsle] % HAFE H7]23rlo] @ =(0LED)
o Al&3tct.

A% AMAE(CSTO) = & ERAZE(ND) ] AlolEe} el B HEH L, Aojilzd wt A7 7%
ERALE(ND) O] Alo]ES} 2i Abo]o] Hohe 3 e AlbEt AFAIZI,

AL 2993 ERAALEGSTD = 49927 volHeelu)el ddsa, &9 @7t - % V\H(ND)«] 7
olEof AAHH, Aotz 2MRIGL) A AAET. Al 297 EdfAx =

THE AL AANERl 2ANT(SCAN) ol Skl =93 TS 3 delH %i%L(VDATA)E :rL% E%X]iﬂ
(ND) o] Alo]Eel Al-&&htt.

A2 2917 EWA2EH(SI2)E A8t 5 ERAZE(ND) O] azol dAZ¥ L, FEdart z2agy E
WA E](NP) 2] =<l Odzﬂilaui Aoy et H Mkl (GL)oll AL, A2 29% EMAAH(ST2)E= =7

2Zl(GL) S Fall Alss= Al AojaEel AMANT(SCAN) ol Sate] 293 F28 Fagozy 1% EdA
2E|(ND) &} 22 EWRA2EH(NP)E A4AZ

= .
A3 293 EWXAE(ST3) = dEdA7t 5 EWAAEH(ND)Q Aaxo] A5, EHAERT) {7183 to] 2
Z(0LED) 9] oo AZAEW, Alojez}ir} 01 gkl (EL)oll AZ =T, A3 i%%l E WA 2~E(ST3) 7} oluA

] Sl E
Zl(EL) o 93] ATHE A2 Aojasl duAAS (B SEate] ~9H 2L FP3Fory 5 EAX
Z2H(ND)Y Alo]E-As ALVGS)ol oa) AAHE o33 HAF(IOLED)ES 723 tho] S =(0LED)o] #|-&3-c}.
T3, X T o fridFTioleEd TEE AFE Adstomn fridEtie|e =] WS s &
A

Zzza#y EWAAHNP)E =g lo] A2 A29H EMXAEH(ST2) A4H, A2 AX AAGND)H A4
Ho, ACEE Al 293 EAA2H(STD O EHdxle] Jdddn. Z2a EWAXAHWP) = A2 29F
EWMA2EH(ST2) 9] 293 s2ol o8 +5 EAXAEH(ND)Y Axet AddH o] F5 EMA2EH(ND)Y Ao E-
A AJFOES)S Ty shg. wigd sl A3 AAlde] mE G5 EWAXAEHWD) 2 Ty EW
A 2~E(NP)= NMOS EAMAAEY 4= 9tt. o213k % EMAAEH(ND)E PMOS EWIAAEHEE FA4E F% 9
O} NMOS E ;A 2~El9} PNMOS E;MA~EHE= A& AE 3 (complementary)o] B & PMOS EW;X ~El o] 237 AY
9 HFE NS EAMA ~EH S vty 2 5 ).

dlole2tel(DL)2 3}4o dol8 H<F(VDATA)S Adsta, o HWako g ol Almli 2} dlo]HEI(DL)E2 A
iﬂ' /\1}12‘1 =4 Jﬂﬁgo}-]:]- oﬂ7]1\1 EﬂO]H ﬁ?ﬂ]‘(VDATA)% 3t ] 5]

£

_16_



[0129]

[0130]
[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

Z7RERRI(GL) 2 ol Pl BRRI(EL) 2 Shaell 747 Al AlofAlE]l 2RI S (SCAN) B A2 Alejal 2l ofuj Al &
(B)E Adstar, 77h @ ggow Wol glon 7z ~aekel(G)x owAeRI(EL & 27t dd#os o
gttt v sHAE B oae] A3 AAldo] e fr]Egrie] o= AR (300)E Al A]AE el Al
S(SCAN)7F Al =914 E%X}*Ei(STl) 2L A2 29 EWAAH(ST2)E Alofst, A2 Alojxlssl ondil
S(EM7F A3 =9 ERAZE (SIS Al o A

=102 A7) = 9o =AE St BlRe] e AWeh] f17 e EhelW ol

== 7] E 9l EAE S7F sRe st AWsh] f1f S ol

E 10 3 E 118 xSt B @i A3 AAjde] wE frjdgtiel o= FAGA Y FEHHS dANoR
drg et

el A3 AAle whE frEgriel = FAEA(300) 9] TEHH e 2B (SCAN) 7 ErdstE o] HlolH
Gl

°|E

%(VDATA)O] 17hE = dHeol® 719) ©@AI(S310) B AW S(SCAN)7F vl g st ar, -5 EMAZE(ND) 4] Al
B4z AGOGS)el ol f7]grie] € =(0LED) 7} Egats g GAI(S3200E 23 4 9l

Hop FAF o=z oy 7Y @A(S310)E = 84 A1 7IZHTD) & X8 & At Al 7IZHTDoA = ~
W2 (SCAN) 7L stoldE s 7FA™, on AL (B e 2RSS zZheth, meba], SIS (SCAN) Ol 93 A1
293 EWA2=E(STL) 2 A2 293 ERXZH(ST2)7F Al " HH, ou]dAs (B ol #13 29
A EWA2H(ST3)E > HAy,

Al 293 EWRAAEH(ST1) 2 A2 293 EWA2E(ST2)7 H25 a1, A3 29% EAX2E(ST3)7F o=
Ao, old wet E EIAEHWND) O AF7E A ALGND) o2 E2r] wiitel] f7]2g o] 2 =(0LED) 9|
g 2ol bt

wEbA], o]y 719 @A(S310) ol A= f7)EgTto ] (OLED) 9] w33 F&fo] gkl el A F+5 EWA 2
EI(ND)&] Ale]Eo wlo]e ZSH(VDATA)©] °J bk, ®Eg, 5 EAAZEH(ND) Y i.’:"ﬂ% T EWA2H
(ND)¢} T2y EMXAE(NP)S] 5 Bl (transconductance)ol 2oJ3] AA T = Aol A7IE 7] wol

E EAAAHOD)E £a ADE & 1ﬂsﬂz@14aaﬁzﬁ

Venxp =1 —=0m vp/9m.x0) VpaTa

7N, NP TRoelw ERAAE NS AEAUEs, @ NDE TE EAXAHND)Y FEAYE A
Ureblct,

Z, A3 AAld 2 frdThel o= AR (300)E dlolE 719 @HAI(S310) oA 5 ERAAEI(ND) O] 4
2ol OV7F QIZFH = Al AAleleh G| Tz EJMAZE(NP)o o OVET 2 Aol Q17he.

WA, dlolE 719 BA(SI0)NA TE EAAZE(D)e] Ao E-s2s HHNVGS)L 84 9sh 2ol e
& 9.

#5949

Ves.xp = (Gm.xp/ 9m.xp) VpaTa

g JA(S320) = = 8ellA A2 7IZH(T2)S X8 4 k. A2 7IZHT2) A= 278415 (SCAN) 7 Z9- A&
ZEAW | ol u] AN S (EM) 7} sholdlS zh=th, webd, AMAS(SCAN) o o8] A1l <93 EWAX2E(ST1) 2
A2 2913 EWAIZE(ST2)&= B ZE, ouldA S (B o&) #3 =293 EANXAE(ST3)E B2,

A1 293 EWNA2E(ST]) 2 A2 2934 EWXAEH(ST2)= HXH, A3 293 EWA2E(ST3)7F ©
Holl Wt dolg 719 ©AI(S310)0A FAE T35 EWAAEI(ND) Q] Alo|E-A2x AG(VGS)o o3 &3 AF

(IOLED) 7} 7]gtho] R =(0LED) ol s2A] Hw, olu] F5 EMNALEH(ND)Y A2 A(VS)S 713t}

_17_



[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

SES4d 10-1740144

= (0LED) 9] o= QH(VANODE)o.2 WAHTh. A" f71d3rio] 2= (0LED) 9] == U $H(VANODE) .2
A3 A AAHAECSIO 2 75 ERXZE(ND) 2] Alo]Eol A HAR 71 AHAE(CGATE) THe] W7 &%
Agarz 75 EWAEHWD)Q ACE AL(Ve)o] WA v, Waled 5 EMA2E (D) ACE A
G(Ve)& 8h2] 109 o] YeRd 4 Q).

F544] 10

Csre
Csreg T Coare ND

Ve.np= Vpara t (Vinope— Vs.np)

TE EANSHOD)Y A2 Wgte] 7] Tio S E(OLED) ) ot FHVANODE)S.2 WA wie] et
4 100 o5l 5 ERA2E D) Ao E-d AGVGS) & 784 119 ol vhehd S gleh,

54 11

Ves.vp = Vpara— (1— Cira +

whela, ok 13 sha 116 ]8] f71uTio] 9 E(0LED)Y] B2 W AF(I0LED)E 43H4 128} 2ol
e 5 AT 5, A3 Aol mhE frlmETiol o n BASA (300 710 Tho] L E(0LED) 8] ofer

A (VANODE) & &3l F4¥ e 75 ERAZHWND) Y Alo]E-42 ANGS)ol o8l f7]E3rto] & =(0LED) 7k
TF 5AE FIL 5 Ao
784 12
[ _ Csre Csre 1
W 1 Voura—I1- Csre + Coars xp | Varons = Cere+ Coare JI o= Vr
JE;_:-;; T[JE‘&D. V-

T 125 FxsHAE, B Ay A3 AAldd e frldgrie] = FAIFX](300)= A1 AA| oA e} o]
T5 EWAZEHND)Q FHAAOTH) ol &4 Wz <] Wasid {73 rlo] L= (0LED) 2] &3 F2hA
T EWRAAEH WD) AN 718 FTho] S =(0LED) R 32 AFo A7) Ed Wsle] FE A (VIH) W3t w
2 3 HF(I0LED) 9] ¥WstE A3t 4= Q)

T3, A3 AA o] wE frEgtie] o= AR (300)E HolH 719 ©A(S310)914 5 EUMXAE(ND)
o] Az OV7} A7FE= Al AAlder 2 2y ERASE(NP)SF 75 EWRASEH(ND) ] 4579~
o] & VETF ¥ Aol F5 EWMAAE(ND)Q Aol S7bdET, wabd, A1 AAdo] ns) i EUWX
2EJ(ND) ] Al]E-A2 HS(VES)o]l ZrobA] g ©@A(S320) A F712dF o] L =(0LED) 2 32+ HF
(IOLED)7} =FebA Al fck. &, 4= dlolg] A (VWDATA) Ol 23k f7|wgrio] 2 =(0LED)ol] Z2&= 3 #F

(IOLED) 9] W3}7} Fofgo] Al AAlefol vls) ¥ W 4= dloly HF(VDATA) HHE 7HE 4 3t

S 128 % 99 A3 A BE /YTl e EAFA YoiH TE EAALH L Zeady EdA

“
>

Fad A3 AAds e ERALEWMD) # RO ERASEHNP)E MOS ERALHE o] &3 2 A
3]

olglot, T+ EWMAAE(ND)S T2 EWAAE(NP)E PMOS EWRAAHE o] &% 5d3 54 54

S Z2e 32 Ao sbEEith. S, E 12049k o] 5 EMAZE(PD)S] = dle] A ZJ%L%(ELVSS)OH

AAF L, Axf A3 293 EWRAAEH(STI) (= 129] F71ghHel AAHH, Ao Edd = Al 293 ENAAH

(STl dA"T. 713 to] L= (0LED) & A= A=o] A3 29% EWAAE (ST AAHa, owx
A

SEA(ELVDD) ol A}, ek, T2y EWAXAE(PP) A7 mdY A4 (ELVDD) el
AANA FAStozHN TE EAdXAEHND) T T2y EWNXAEHOP)ES NM0S EAXAEES o] &3t 3|7t

_18_



[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]
[0166]

[0167]

[0168]

SE=S5l 10-1740144

=13 B o] A4 AAlde wE fridgvol o= FAGA SlolA sAaE SUHH R YEhs 2k

T 138 #Fxshd, £ Ui XM A A] of o] w}% 71 Tho)l o= FAEA](400) = F71d3rho] L =(0LED),
T5 EWAZEH(PD), XY A 2E(STD), A2 294 E%HX]/:ENSTZ) 2 A3
E WA AE(ST3) & Ef}fﬁ&t}.

F7EYT LE(OLED = WHES A Wy toleERA, ofwE el TE EWALE P el
AT, ALE(Cathode) WFo] 7S HAAELVSS)o] AART. 7 %ATo] LE(OLED) = 5 EdA 2
HONETE TF A7E Al We BEAT.

T5 EWAAE(PD)E A2Vt A3 2903 EWRNAE(SINE Tl 219 A4 ELVDD) o] 1AF L, =gle]
Fr71 8B rhe] Q= (0LED) &] o= AFoll AAEM, AolEx Al 293 ERAXLE(ST) O &9 dxjel] A4
Hoh 7% E%X]*Ei(PD)—‘i Al =94 EAXAEH(STDE F3te] AlERZ AFH = dlo]l8 HSH(VDATA) ol
SH3t] FE ARE FUIEFTe] L= (0LED) . AlFgtt. vt AE A4 HAAde] WE 5 EWAXAH
(PD)&= PMOS E#HAZ~EIY = Qt}. ol % EWAZE(PD)= NOS ERAAHEZE FAE F5 glov
PMOS E @A ~E]<} NNMOS EWA~E = A2 X & (complementary)o] 22 NMOS EH:MX|AEH F2ty 2
HAF-E= PMOS ERA&E & w7t & 5 Q).

A AWAE(CSTE) = 75 ENAZE(PD) 2] Alo|E9} Aol MY HEHaL, Alojilze] wet A7bs =
EWAZE(PD) ] Alo]ESE & Abole] HohS & Zeld AlRbEt AFA T

AT 293 ERAZE(STD = =G4z dolgekdl(l)ol ddsa, &3 dx7h 5 EJA=EH(PD) 2 A
olEo AW, ATt Al AT E QVFehE 27 eRRI(GL) ol AA R
s

J

A2 293 ERAZE(ST2)= dHEA7E f7E g o] @ =(0LED) o] of == ddH, =9 @A A
| ALGND)ol AAEH, AfdxrE Al ALz E QI7Fshes 2EIGL) ol AAdT. mepA A2 293
EWJAZE(ST2)7F 270RA(GL) S &3 Aess 2708 i(SCAN)"ﬂ ot 29 T FAFeEA 7]
Wgrho] @ =(0LED) o] o= wAb7h Al HAGND)H d2E 5 o F, A2 293 EIAREHST2) 9 |©
2o 93] {7]¢FTIo] L =(0LED) ] F F2fo] Add ﬁlﬁ‘r

N

AV

A3 29H EWAZE(STI) = JHx7t 249 AhA(ELVDD) ol Adsa, EHdxrt 5 EWA]2=E(PD)

Zzzoll AAE, Ao ow] A2kl (EL) el ?i A9t A3 29% EWA2E(ST3)7F olw] A eI (EL) ol
o3 AFE = A2 AT AT (BNl SH3t 2~9d TS FAFoEN -9 9 (ELVDD) ol
olgt A AGS &5 EWA2E(PD)l Al&FHr}.

LLJ&

dolHekl(DL) 2 haol dlole] HAF(VDATA)S desta, d WwaFow wol glow Zb dolE el (DL) &S A
27F AAH o7 PPl o 7]4 dlo]E] HMH(VDATA)S A dlo]Efol] th&

SRR (GL) I ol T AEFRI(BL) & Fhael 217h Al
% 7z

2 AL AU AAAE(SCAN) B A2 A} AE o v A
(EM)E %:]‘ O],"] 7]—7_} E_FE ‘ﬂ'}gi HEO% })\_C_)_U:]

WERU(GL) - oW A eFI(EL) B2 A 27 AdAHo= s

e
o

O~
4 et <]
oot niFAsAE B dge] A4 AAde wE friiFre] o= AR (400)E Al AAfAlEd =74
B(SCANZF Al 29" EWA2E(STD) 2 A2 293 EdXAE(ST2)E Aojatd, A2 Aojalaol onAda
S(E7F A3 =93 EWA=E(ST)E AlojE 4= dr),
T 4E A7 = 139 =AE 57 sl2e F2e AYelr] 93 tE Eloly ot
T 16E 7] = 130 =AE Sk 3Re] F2e AWy Y% sExolr),
14 2 & 158 #Fxste], 2 iyl A4 AAldel wE fr|ddgrele s BAGA Y FEHHE dAHeR

=
A,

pud

B g A4 A mE %ﬂmﬂﬁroloc FAEA(400) 9] FEUMS s E-RAZE(PD)S] Aol E=
715 (VREF) o] I7FH AL, A2oll= A AA(GND)o] AZAH = 2718t &7(S410a), 5 EMAZE(PD) 4]
Aol Eol HlolE x4‘?;}(VDATA)<>] 7bE = dlolEl 7I) ©@AI(S420), & ERMAZE(PD)O] AlClE-Ax HAY

_19_



[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

SES5 10-1740144

(VGS)oll o&f H713hgtio] Q= (0LED) Y 717} AAEE 2% @A(S430) S E33hd. =3, %7131 &7
(5410a) & A3 293 EWA2E(STI)7F A X Hol| ulgl A4 ATAE(CSTG) ol % EMA2E(PD) 9] F¥
ALV o] A== THAY MEH dA(S4100)E o 283 5= )

1

Boh Aoz, 273 @ FEAG MZY dA(S410) M E & 1104 Al 71ZHTDS £33 5= Q). Al
ZIZHTD N E -4 278A 5 (SCAN)9F ol u] A S (EM) 7} 2% Z9-e8S 7Fxw, 205 (SCAN) o <3 A1
293 EAMX2E (ST 2 A2 293 EWAAE(ST2)7F A5, A AdAs (Bl ) 213 =93 Ex
ZE(ST3) 7} 'A%}, Al 293 EWUX2E (ST, A2 2993 EMX2E(ST2) 2 A3 29A EWAXH
(ST3)7F B '@ ozy F5 EWALEH(PD)O AlEdE 7|FxSH(VREF)o] A7bE i, f7]Egriolo=
(OLED) 9] o= ©xbe= %] HDAGND)Z AA =] f7]Egrio] S =(0LED) 2] w3 &2h& Apehstrt.

Eg, 75 EAAZEH(PD)S] AC|Ed 7EAY(VREF) o] QI7FEH, ~7HA1 S (SCAN) = 25-dE-& FX]8taL o
nAANS(ENE oz WAg oz A3 293 EAAZE(STI) 7 BT, A3 A9d EAX2FE
(ST3)7F ' = Hojl e} 35 E:WX2E(PD)Y A2 AH(VS)o] VREF-VIHZ 73 E o A% A A& (CSTG) ol
T& EWA2E(PD) ] +HHSH(VIH) o] A 7d¥ ).

glolE 719 ©@AI(S420) = &= 11914 A2 717HT2)S 83 4 ). Zl Z1ZHT2) N M= 2784 (SCAN) &= =
S, o uAA S (EM) = sholdEs # 15&4 weba ) Al 29 EWAAE(STD) 2 A2 293 Edxx
E(ST2)& "¥2S X3, A3 =93 EWAA=H(SI3)E HLZE vﬂé&v}. T3, 5 EWXAE(PD)

AolEe] feE= 48 WS 7]L7ﬂ°J(VREF)°ﬂ/\1 tlo]E] HSH(VDATA) = WA= JHuH, 5 EWUA X~
HPD)Y A2 dAd(VS)e A AWMAEHCSIO S 5 ERASE(PD)Y AzoA] A 74 AgAdx
(Csource) 7te] A7 &FAFaTN= Q3] 3h2 137 #Zo] Yepd 4 Q.

544 13

Csre
Csre + Csovres.PD

Vepp= Vagr+ Vig— (Vaer— Vpaza)

U AA (84300 A3 2917 E%HXVEKSTS)Q] Weo) o) FF =A< 2 (PD)e] A ALELDD)O] 17}
Ha, <17kE A AHSMELVDD)el &3] WA= = EWA2E(PD) Q] Alo|E-A2 AHVGS)Hl o3 &)
o] © = (OLED) 7} W+ =28 =88 4= ‘RAE}.

o)

&, g G9A(S430)= = 119014 A3 71ZHT3) S 283 = k. A3 71ZHT3) A= 2702 S (SCAN) = 3Slo]
dAS 7, ouAANS(E)E Z9-dES ztev, wEka, 278A 5 (SCAN) o 98] Al 293 EdXAEH
(STD) 2 A2 29H EAX2E(ST2)+= HOZ Ha, JuAANS (B &) A3 293 EAA2E(ST)E #
& g},

A3 297 EAA2EHESE)E defowd TE EAA2EED A2 GO9S v mAs [gke
(ELVDD) A Q17hs] Agto MARm, %5 EANXEPED)Y A= Ak A4 AMAECSIO) S}
SR 2E (PD) ] Aol A MAE 74 AGAEA(CGAE PD) 2hel A7) S AR En 18] sk 149} ol
e 4 it

F84 14

Cs Cere \
S \ELVDD— Vige— V. (Vase— Voaza)|

Verp= Voaza™t

N — 1z
Cere ™ Coarsrp : C*m CrorrcEFD

R, e EAAEEH(PD) O AlolE-A (VGS) =3h4] 159} Zo] yepd 5 gl

_20_



[0178]

[0179]
[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

SES4 10-1740144

54 15

Ve pp=01—a)ELVDD—(1—afB)Vpszs+al—8) Vagr+a Vg

o = Csre e Care
\ Cerg+ Cosrerp Csre+ Csovrce.Pp

webd, 844 13k 58k4) 150] o8] 7] Yrhe LB (OLED)O] B Wy AF(OLED)E 5344 163} el

314 16

1—a)ELVDD—{1 —af) Vparm +all— 8) Vege— (1 — ) Vigr |
I llexD U r
) 4 )

I{JLE.B

584 169149k 2ol f7IEFrlo]l = (0LED)o] E2E w33 AF(IOLED) 429 (1-a)ELVDDol 2} IR-
drop@/gel ok d¢ HSH(ELVDD) 7ol wE 3 WR{(I0LED) WS TAAIA 4 Ak, &, 5 EWX
2E|(PD) 9] Az=o] o] AZAHE A, AAA 7| A o] o8] dY HSH(ELVDD) o] A3k IR-
drop@o] AL A E K wiwol A4 AA oo wE Fr]gdEe] o= FAIX(400)= IR-dropell 28] H
ASHELVDD) o] Z2stel et 7824 169 (1- o )ELVDDO )8 1xmt} zZhe gho] ZFAstm = [R-drop@atel ¢J3h
A ASF(ELVDD) el w2 ¥ A F(I0LED) ®st=ks A 5+ 9l

odgo] A4 AA]de] wE frdFre]ler BAAXA(400)E s E
gtz 3] WaleEts (1-a)VIHOl 93] 1xtuh 22 gho] WA 2z FERY
(IOLED) ®WislE wigst = Qo).

e
Lot
=2
10
rot
i3
5
2L ol
o

wE, WG WASB0NA QEE TF EAASHEDY AClE-As AGNGHS BT Held
(DATHBTE A gholm, e dold AH(DATA)e] o] W4 AFH(IOLED) Warh daget, meba,
VAAYL WAT ATFORA, Fd) FS AAAY W AEA) AN E 22 A 9@ BAF 9

A<
T

o 8
1 o 2

% 16 = 139 A4 AA oo wE fr|EdFriol o= FAAA O QoM 5 EWXAEHE NMOS EAAAHEZ

o] &35te] FH3 IR0},

et A4 A= G5 EWAZEHPD)E PNOS ERALEHE o83t IR FAgo|ot, G5 EWA
S NMOS ERAAEE o]&3lxe 5d3 52 5EHS 2= 32 FA0] 7hssit. &, = 16949 %

E (N
T
ENa|
%

g

[e]
(ST3)E Bl A ALYDELVS ol Ad=™, AoJEd= Al 293 EMA=H(STD | Ad=HTt.
o] R =(0LED) = MNAE HAFo] & EWRA2EHND)Q =zdd AdHar, ofx= HFo] 1dY
(ELVDD)ol] AZ2¥ k. =3k, A2 293 EWAA2E(ST2)7F 249 AU ELVDD) o] AAWA FHT =N

ERAZE(ND)E PHOS ERA2EE o] g3 T4 FAF B 54 A 5 Ak

>

]
EW@A~E(ND)9] = le] f7|w3dthe] = (0LED) Y] A= Aol @ﬁﬂi e A3 293 EWA
. 7]

il

41 22
oft o

AWH oz F/Yhol QE(OLEDE AN F TESHA AsH@ge] o8] Aws} Dol 5Y& Am

ek, Ea, W eEo] ueh f7%Yrie o= (L)Y A71H EA4o] Wsel Luel we AE AL R

W ATk webd 2 ogwel WE folwyrielese] EAFAE EFshe UaBdel X (5000 = 179
1

ZAISE vhel ol Al AAld WA A4 HAA F o] Fhe %71%%‘3}012‘:ﬂ BEANAAE sl dy-
(510), 7] HEF(G10)E P2 doly 25 E QUtshes doly =gk

H(520), “47] HEF (51002 AolE Al
3E UtskeE AlClE =l (530), 7] #EF(510)d4 wHFsteE Fals o i‘:% A eh= AAH-(540)
9 g7 AAF(540)01 4 EEEE 4SS A7PEa 7] dlolE =eto]w(520)2 dloE WY Ao AuE A
Gobe AlsAlo]F(550)E X & Ak, e, AAR(540)E F71EFrie] 2 =(0LED) S FAE E &£x 5

_21_



[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

SEE06 10-1740144

N
S
X

%
&

< AE MM (541), 7]50] HE F7]e83to] L =(0LED) 9] 3 wE At e (542) ¥ AAH
713G Tho] R =(0LED) 9] FAE 2 &% So] dig Azl f7]dgrie] Q =(0LED) Y] 7% 3| =E vl
ALt Aetes dAr1(643) 5 23 = vk, A7)A AAE(540) 9] AIA (541)E FAAMY 2EAA R s}
=] =

AARGIOE F71E BTl S E(OLED)S) AE/E LR Wt e 9% aelow Qe vmel(542)e] st
i /1Mol L E(OLED)S] 71 FESh BAE WAs HW Q27 (543) % Fal AAT Ansh vmelel
ARE waste] AoNEE AFACIR(550) 2 AdFh,

AT A F(550)= AAF(540) 2] &9 Aes Aol dolE =eholw (52002 94 dHolEl Sk Alo] A%
(DCS)E AeEddeh. 44 dloly At Ao A5 E 48 &2 o]y =dholw(520)= 3haell f7]edro] o=
(OLED) ] 3= HAE BT 4 e 24E o9 dloly dAgs dgdn.

718k ol ¥ el wE yxaIee] FA(500)= F7 ]HL%EP]& (OLED)¢] %= #AE A8k AlAM
(540) ¢} 7] rio] Q= (0LED) o] #)kell wheh d¥ doE d4e Ak ATAF-(550)E ol&3ate] F

oy 2% T 34 #Hak o2 A3k {74y rio] Q= (0LED) 2] = AAE wAgd 4 o).

st nie} o], E oo wE frdgtiol ezl RAAAE T EWNAZEH (D) Ao|E-A A

(VGS) ] vﬂ‘f'e‘%v‘romE(OLED)gl whg SEbo] AdtE el dHEy] wiEe] WawE FUAZA S

Row, F7|egrie] @ =(0LED) WFA] i EWAIAE(ND)Q] FEAJWTH) Hste] wal 5 EWXAAEH

(ND)2] Alo]E-A2 AJ(ES)S AT 2N F5 EMAAE(ND)Y] FEHAJMVIH) HEE wAAd 5 gl
G7)1a-grio] 9 = (0LED) 9] off = 4°L(VANODE)4 ~7}9} 71% H}o]o% ﬁﬂr(Body effect) & Ol%ohﬂ

H
Foams 2 Aol @ 4 st He 9

s 3 Astel] g ZAE AT ‘EAE}.

¢

iE DL A
oz o
r_>.i

9 bt B odwel frlugteleE BAGAE S
DSl A AAE A AAEG0)S Fo12T el 2 E OS] A%l sl el =
AEACR(550) % ol fate] WMot} FW ex wE FA WA 5O AT A71RYTILE(OLED) Y % B
g wgw 5

s, 2 gAx et mHe AR 2 wH o] A 45 odlE w7 98 A odF A el AuA go
o, 2 o] MeE dgstaat sk A2 ofdth. of7je] JjAlE AA] o E o]fe®: E el Y]eA ARG
o HIES F U WY dEo] A4 shssithe Ae, B WUyl &3l V| RokillA B4 XAS vH A
oA A ek otk

Feol 47

OLED : §7)9rgto] o= ND : NMOS & E#A~H

P NMOS e EdAAH PD : PMOS -5 EfA~H

PP : PMOS ZZej EUWAAH CSTG = A7 AFAIH

ST1 @ Al =94 EWRA~H ST2 @ A2 293 EWRA~H

ST3 @ 13 229134 EWAX ~H DL @ dle]E ekl

GL @ z=7gel IL @ =73}l

EL @ olmj Al 510 @ sjd&

520 : dlo]¥ =g}olH 530 : Alo]E =glolH

540 1 Al - 541 1 A1A]

542 @ m|Eg] 543 1 A4

550 1 AlZ Ao

_22_



GL

GL

SCAN

DATA

100

ELVSS

=o &

i In) T2

/. -

....M........

_23_

XX

SES35 10-1740144



SES35 10-1740144

=93

GIO|E 7|YEHH 5110

U

@ ohA| ———5120

SCAN | —

.—O/ O—O—I EELVDD

ELVSS

_24_



GL

200

IL

oy
)
()Y

SCAN

INIT

DATA

: =g ¢l ;
» gl e >
iT1:T2:T3; T4 ’j

_25_

SES35 10-1740144



=57
*71% oA ———5210
BEre MEY CHY ———S220
gojg 7Y ——s230
ek ol —— 5240

=gl

_26_

SES35 10-1740144



SES35 10-1740144

=19
DL 300 ELVDD
GL —h o -
——0" E GND
) ST1
= W Csre
ST2 I,
EL oY o )
NP
GND I—
| OLED
GND
EHI0
: =3¢
1
R !
« -
SCAN

EM

-

_27_



EH]1

giolg 7|YEHH ———S310
Hhak cf| ————5320
EHI12

EM

SCAN

SCAN

ELVSS

_28_

SES35 10-1740144



SES35 10-1740144

EHI3
ELVDD
p. 300 T
EL——H > \ 573
GL
GL
ELVSS
EHI4
" iz 3| ol i
L =g
1L, T2 T3
i —
SCAN | | L
EM
DATA

_29_



SES35 10-1740144

EHI5

X753} THY| —— 5410a

@ 5410

SEHY MEY oby —— S410b -

%

dloje Z|YTA ———5420

@

W oA ——— 5430
=916
DATA ELVDD
SCAN ;
v OLED —
—O”'.C - _E CoLen
scaN | ST2

EM j

_30_



EHI17
500
50
5\ ¥
Al | ocs
iC 0|E| =2t0 1o
TN HiojEf E2to|H 520
540
lscs oLt DLn 510 /
GL1 ’ {
Al 5L
530 3 L] . . TS
1 s
E
=3
2
:l| —| |i=2e2j+4-—542
=3
T
GLn | i
E - [ [ ﬂ_-*é

_31_

SES35 10-1740144



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

A BNEAKX - REE RRER AR 5E

KR101740144B1 K (AE)B
KR1020150138311 FER
AR ZER=Z 0 I E

MEAZEFZEEEES

MEAREFZEEEES

2017-05-26

2015-10-01

[#RI &8 A KWON OH KYONG
Hed
RBEA Hed
IPCHEE G09G3/32
CPCH¥%(= G09G3/3233 G09G2320/0233 G09G2320/0247 G09G2320/0214 G09G2300/0842
H 20 FF S0k KR1020170046198A
AN Espacenet
HE(F) 100
NATEERAANEECEN B RAEENEINAXL - RELREEN DL

MEBEMER AR TR, BEEETNEREN AR ENRSE A
Wzh @EERMN - RIRBE |, FARERD RBEENRELED LB
TRz BB AR - RAREE. ATRERHNASRENESH FIMEER
HRAENREBERE , FAEARNAARETENEIE LR
EERREBRFEBRRERERES K XRATEERCHNBEER. K
2 SR RO AR DA R R AR A+ S (B AL

GL—1

ND

patsnap

ELVDD

GND



https://share-analytics.zhihuiya.com/view/f27ce1bf-49da-47b1-9997-12e72a7adf87
https://worldwide.espacenet.com/patent/search/family/058742543/publication/KR101740144B1?q=KR101740144B1

