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Qlof o] & (DE: Data Enable) 1%, 2% A% (CLK) & EFse 4F oW AEE5S 9F(d: T2E
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Prio] . =(0LED), T+% E X]&.Ei(DRT) 59 32 LA o] g d3}(Degradation)”t 13=E 5 3l
olo wa}, f7|Frio]Q=(0LED), 7% EWMAAE(DRT) 59 3= 227t ztE 163 EAX7E Wd = 9l
o 9714, 32 2z af EAAE, F71EETo]2=(0LED) e w8 AY, 75 E

¢, T EWAAE(DRD Y ols® 5& ¥xoe &t
32 o] B Wste dld ABg =
AqraAde 3w Wl Tt Ndoez AMgE 4 9l
T, 32 AR 7k EAgA Wgle] e 7} 32 Axfe] 43l Jre| zbold weEk A= tE 4 Q).
olg|gl 3|2 Ax} 7he] EAX W3 A 2

= 32 42 P BAA A BAYAA, A Bs
AAE op71d = vk, webA, 3= Az 3 | H 3

97 A AR 29 AE BAsh AT Ao A
89 + Atk

f2 adel 544 Ws(anade] A% Wshe 2 44 7 544 BAARRA 3 AR WA, An
a0 A% BALe] B YRHEE WolmeAu W oY AYEL WANZE So BAS WAL F
olek,

A e fEFEA A0 5 AnA ol G SAE DY ALY Ik A9 AAE ol
sfo] Anama SHAE wAATE B 1SS AFT 5 A

WA, AES el U SANE APBTHE A, Anma U HRiR(EE EAAHORD, §7)
WYl S E(OLED) S 5AA EE 54 WaE @t 2, EE HRAATE EAN2EHORD, §7)
Yol 0.5 (OLED)) 7He S4A ARG AP AL @+ At

2 AN, el e SYAE wgdTE A, AnsA i A2aAKFE EAASHORD, 4]
Yol 0.5 (OLED) S EAA i S4A WaE vig A FEOE WEAFAL, HZAAHTE EaA
ZEJ(ORT), §71% 3ol Q. E(0LED)) 1be] S4A BAE FoAFAL AASKE AL T = ek,

17 9lstel, olo] A A% Anza

g o
SE
fz
o
N
off
tio
2
o}
[0

L2 o mAlE wpel o], Al Vs B BA V5S AFs] s, F71Ed A d(110)e] s E 7 B
3 A 3 2=

R
iz
rlo
2
[\}
[
W
)
=
N
1
Anj
kel
i
i)
N
32
)

, A2 EAAAE(T2)E 75 EWAAXE(DRDY A2 ==(N2)9 71F HH(Vref: Reference

Voltage)S &asle 715 A #Fl(RVL: Reference Voltage Line) Alolo] H7]H o2 AZATI, AOE =
2 2 A5 AdF9 A4 ANF(SENSE)S S17F wrol Alojd 5= Q).

A&gt A2 ERAAE(T2)E o Xggto=zH, ABIHA(SP) U T EWA2E(DRT) ] A2 ==(N2)9] A
AEE a4 o = AojsE 4 rt.
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ol g A2 EMALE(T2)= Al AZ(SENSE)el o8 ®l-2 o] 7| At 2RIRL)S &8 ew¥= 7€
At (Vref) & 75 EWBA2=E(DRD) Q] A2 ==(N2)o Q17}sET.

TR, A2 ERALE(T2)= 7o EWAZHORT) S A2 ==(N2)d i A A 4= T sz &8d

b

A, 270 AE(SCAN) = A4 AF(SENSE)E= A AoE Axd 4 k. o] A$, 271 AE(SCAN) 2 Al
A NB(SENSE) =, A2 & AolE gels E3, Al EAAZE(TY ACE & 2 A2 EWAAE(T2)Y

L47
oE wEE 77 9rkd 5 .

é

5ol webM =, 27 AS(SCAN) 3 Al 215 (SENSE)

ie‘ —’FE ALt o] A, =7 A
&(SCAN) oA )\]i(SENSE)L Td3 A o] (T1 Al =

9 A2 EWA

O|E -

% 3& AN B W o1 RPEAFA(10009] B e Azl

% 3% AESW, AAdSel hE f/IEFEAGA100)E AB A6 B S4AE vefels] gstel A
AdE B AQAIEE Adslel Tk AAREI0% AANIE olSee] Aul B 5428
spetetan, ol& Ediz, Ansde] tis ST wAAFE 0y TRASE SRS DARG20) 2 /14
45 27 WAel (RS 20 WARDS WA @00 A wAolEE AFa s R @) S8
£ 5 ek,

A o2, AEFE(310)E Hojx e oGz tyXd AW E (ADC: Analog to Digital Converter)ZE ¥3F35}
of 3= £ Q. AAGFE(B10)ANA FHIFE AAddelHe, € oZ, LVDS (Low Voltage Differential
Signaling)dlo|H ZHlo = Ho| & F 9t}

Zr opd®2 1 tlX"d ZAWME(ADC: Analog to Digital Converter)+= dHlo|E Zglo]B(120)o] ¥3H Z} A2 =
ghol¥] FA B Z(SDIC)] o x3d 4 gom, Ao mepe, &2 “efold] JH I Z(SDIC)] <) -9

A~
J.SPQE = o}]\

ARGAIE AEEALOS GRol £TE F 90, ATol HpS, UEERA MO 9ol P 5
ATF. HAR(320) BA AR & 4 9

1-[‘1

h=)

2R(330)= " AAHE z7] E“Eﬂ‘ﬂH(ICD)ﬂ Add ok, A7IA 27] BAHOIHE Alx Al
WA E = o] MR IA(SP)Y] 14 EA wE HAE 1BAdstr] 93 14 2ol H(CD) 9 f7 3 EA
A2 (100) 2] AFE Ao wel 7PEE = 5A WElES BASHy] 913 87 wAH ol (ECD) 7 AR o] A=
T Aot

ek W R R(330) AYF(310)ZFEH A7tE = A ] B & BAF(320)004 d2tE BAdolHE 3
B O H(ECD) ZA A3 4 vk, wWEF(330) F7|LF3EAEX(100)9] 9] 232 A& (Power Off
Signal)7} wHAlslH, Y A 59 o= /\]ii(Off—Sequence)ﬂ- 135 %] 7] ] doll, AL (110)] wix %
7y qEaAd g G5 EWXAEHDRD S EAAXE AAstar, Al dolH EE JolE & 374 B4
ol B (ECD) 2A] Add & vk, ol 34 H AU C|H(ED) = o], Trﬂ%_‘%}{ AA1(100) 8] 5 Aol =
7] BGdOE(ID)2A )82 & AUr}.

o_|>L_>“,
nj

~
—

PR
FrH o W H(330) = 9] & Alevh SAEW, IR EAEA(100)7F A 2EE 27198t
x719% HeolHE ¥ AZE + Aot

o714 wRe]F-(330)= HIFEAd vEed & ot
5 2 (140) 9] ool xekd = glow, Agol mEAME, HE 1( 140) ¢} ol 2
FE vk, Ed WEH(330)= a2 Egteld HASZ(SDIC)] U EE ﬂ—tl'—oﬂ A R
TAEA ek ont, WA (320) = MR (330)% W] MingE FHIE & Qv BAR(320)= BAIE
(110) +& < ZT2E FAMEA)RFYH A7HE = FdHolE Ee dddelH(Data)S ditd BAdoH=
=

dolHE dA Aty A3 A mues o 232 5 Sy

=]

\~n

b

= BAFE10)d wAE 7 MEgAd g G5 EWRA2EHDRD)Y SAAXE AlAdstar,
A4 dolE(SD) = dak® mAH o E(CD)E A48 4 9t).
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[0112]
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[0115]
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[0118]

[0119]
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[0123]
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o714 FA W EE= BAAR(320)9] el TEE F= it

= 3% FxEI, AAdEd we fUIEFEATA(100)E, V1% A9 BRARLE 7% Ash(Vref)e] 1714+
= e AolaFE 2718 29X (SPRE) S, 71E AR SR AT (310) o] AFE o F-E AlofEF
T ASE 29XGAE T8 5 Ao

Z718F 291X (SPRE)=, ABEHA(SP) W 5 EWAA2E(DRD ] A2 ==(0N2)7F dste 32 Axo 54X &
Rhegshis ek et ElEﬁ, T EWAZE(DRD) Q] A2 ==(N2)¢] A 917F S Alolatr] 93 2994
°ojtt.

Z718F 2=9A(SPRE)7F ©-= W, 7|5 Ad(ref)o] 7I&Ag FJARLISE FHH o] H-2 o &= A2
EAX2E(T2)Z F3 ?—% EdNA2E(DRD) Y A2 ==(N2)& <1712 4= i},

BED ARG =, d-2 5o], 7 At SARL) AQ5-(310)5 d7j4ez dZsE

n

9 A9ASADE, ARIASP) W) 5 EANAEHORD Y A2 =027 9o Hz ade 544
wedets Ash AHv NS W, ¥-8 HEs, 2o eolye] Aojuc,
%

29I A (SAD7F |- =W, APFB10E dZ2E 715 Ao SR 9 AS M 4 .

AAH(310)7F 715 A SFRl(RIL)) A8k AT ©, A2 ERA2E (12)7) W2

WA RE (RN S A ARE FAL 5 ek, AFFG10)6 ola) AdsE dere, 1% =
A2 wEN2)e Agel APd 4 vk ARFGL0A ola) AREE Age, JE A%
=, 75 EWAZEHODRD) Y A2 ==
71% sk SRIRIL) Aol el AMAE EATBER, AR08 AYEHE Ak, 7E 3
RVL) e 2ol AN $48 A4 F= v o714, 7% A¢ SRS A4 @elognE
.

A g2, AAE(310)9] o8] AAFHE ALe FE EWAAE(DRT) Y FE AL (Vth) = Fgxer #x(A
Vth)S F38kel= Aot zk(Vdata-Vth T Vdata-AVth, o7]4], Vdata: A4 F58& dolg Aol AY, T

& EWALHODRD Q] ols=d A8ty A3 A @ = U

7, 1FAY BARLIS, A A2, Aua dvitk DIY iAE FE Qa, F olde Ansa deid 1

AF Fol, 1709 FAlo] 4} AnTACHA AR, AN AnTA, %4 Anga, G4 Ao 7
HE A, NFAY BARLIES 40 Aua D54 Auoa g, B Ausa g, =4 qoga 9,
94 ABga 9)g £ he 54 drid VY AE FE

olgfoll =, T& EWMAAEH(DRDO thst EFEAL Ad 75 2 olsx A4 FEol whste] zkekstA Aot
2 fF71EERAIEA(100)9] F-5 ERA=E(DRT) O tigh #8 4 A4 5 waes A

75 ERASEORDO] e At AY a2 2718 @A, B @A 2 AE" SAE 2Fske A
Xz Eakel

A9d % v,
2718 WA, TF EAAZHORDE AL RENDSH A2 mE02)E &718 A7)E g,

oleldt 273k @Al =, Al EMALE(TL) R A2 EWASE(T2)7F |- ¥, %73 29X (SPRE) 7}

olo] wal, T EU:MAAE(DRT)Y Al ==(NDSF A2 ==(N2) ZHzhe, ZEzer A4 158 go|gy =
(Vdata) @ 713 A (Vref)o 2 %7)8t¥ch(Vi=Vdata, V2=Vref).

EfF) dAE, 5 EWAREHORD Y A2 ==(N2)9] Agte] FEASY T O WslE wrdsie A s
g w712 F5 EWAAHODRD 9 A2 ==(N2)9] AL (V2)& WA 7|= ©A o]t}

-

Z, Ed7 wAE, BEAY == 0 WsE w9E £ 9

rr

T5 EWAAEHORDY A2 ==(N2)9] Hgs
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[0135]

[0136]
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[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]
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Eg A st= @At

olg]gt Ef7 wAAE, 27]3F AL X(SPRE)7F B1-0. % T= A2 EWXAE(T2)7) B-93F o, F% E
WA 2~E (DRT) Q] A2 ==(N2)7} Z=E (Floating) ¥ t}.

oo ule}, EWA2E(DRT)Y A2 ==(N2)9] HeH(V2)o] A&3gr}.

T5 EWX2EHORDY A2 ==(N2)9 Ad(V2)L o] o]Fox|thrl A5 Fo] MM3] Zo]E0] *E3}3H
).

T% EAWAA2E(DRD) Y A2 ==(N2)9 239 A fojy A (Vdata)® FEd g (Vth)e zlo] & dlo]
B A (Vdata) ¥ E8 A AXF(AVth) 2] zfolo s 4=

T5 EAAAHORDY A2 ==(N2)2] Aeh(V2)o] E3ted, ME dAl7l 13" 4 ).

AEE A=, 5 EIALEHORD S YA B =
(310)7F 7= Ast FARLIY A, =, 75 EWHAx= 1(DR ) €]

s Ade AARE BARA, 49
A2

=ENN2)9 S *J*o St Aol

olglgt MZY wAlolA, MEH AYR(SAD)7} B-& Ho], AAR(310)E 7% A #ARVL)I G2 o],
71 A #RIRVL) S sk, =, % EAXZE(DRD O] A2 ==(N2)9] HeH(V2)& Al g},

AAF(310) o8] AAE HAG(Vsen)S tlolE At (Vdata)olA] EE AL (Vth)S W Ag(Vdata-Vth) E+= b
olf Mk (Vdata)olA EEAYE HAA(AVth)S W Hd(Vdata-AVth)d o= ATk 7|4, Vthe EXEE £H
A == UAEHE #9H4Yd 5 Tt

T 58 AAdE wE F73FEAFA(100)9] 5 EWAAAE(DRT) ] W3l ole = A4 15 H4S Ay
317] 93k =do|t}.

T EW@AAEHORDA tigt ol A FE52 %2713 9, EA a4 2 MEY dAE 2 A

TRA~E AP = .
2713} dAE 5 EWAAEHORD Y Al ==(ND 9 A2 ==(N2)E %2713} A]7]5 @A o)t

[e}

—

R

2713 Al E, Al ERAZE(TL) 2 A2 EWX=E(T2)7F |d-= =i, 2713 2=$X](SPRE) 7}
SN

l

olo we}, F5 EWAZEHODRD Al ==WNDE A2 ==(0N2) 442 olgk A4 F58& doly A
(Vdata)®} 71& A (Vref)oz %7|g@th(Vi=Vdata, V2=Vref).

Ef7] A=, F5 EWAXAEODRD Y A2 ==(N2)9] Heto] olf: Ty I WatE wrgdshe Ay dEE
w72 F5 EWAAE(DRD) Y A2 ==(N2)9] HeH(V2)S WA 7= w7 o)),

%, B @, olr e I HIE WS 5 e 7% EAASEHORD Y A2 ==(N2)9 HAde E
sk dA otk

olg]dt Ef wAAME, 27]3F 2YX(SPRE)7F B-2. % Ho] wE A2 EWAXAE(T2)7F H-0.3 Ho], +
T EWA=EHODRD) S A2 ==(N2)7F 228 #rh, oju, Al EWRA2=EH(TDH7F H-02 Hol, F5 EWA =
E(DRT) S Al =ENDE 37 Z=¥ 9 4 9},

olo] wel, 7% EUX|2E (DRT) S A2 ==(N2)e] A(V2)o] A%3l7] Al ztalt},

T%5 EAXZEORDS A2 ==(N2)9 AR(v2)e A4 Rt 7% EIXAEHORDY AF sH(H

ol k)l we gkt

AR SE(o]ER)e] 2 T% EANAHORDY 42, 75 EWAAEH RN A2 ==(0N2)¢ Aek(V2)e] o
5 7HEA dedit
S EWA2E RN A2 ==(N2)2] AeH(V2)e] mlg

=
fE [ |
@ ol%, AEY Wit WA 5 ek

EfA @A st 5 EFAZEHODRD Y A2 ==(N2)9] HeH(V2)9] e Hie, 978 AR AtL) st A

MEY DA, SR 2AAGAD7F |- sof, AldF-(310)¢2 715 Ak 2FARVL)e] drjHew 44
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[0158]
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ofell we}, APHF-(310)= 7= A AR Ak, =, 7 EMAZE(DRD S A2 ==(N2)9] AH(V2)

AGH-(310)0l ofs e A (Vsen), 715 AF(ref)olA 44 AIRH(AL) & AG WS (AV)TS
deE AGemA, °]o+°ﬂ HsH= A

Aot}

w
=
N
rlr
M
i)
[

MARGINA 228 Aol EE ARG AT 4 Ak 4% wea AddelE s Wz
(330)2 o BAR(320)2 AFY S v,

BAR (32005 ARG AT AdHelHE Edz Y Auga )
(o: BEASL, o]FE) Er 75 EANAEORDS S4A (o] FHA
al

B B ZRA~E £ 5 Ao,
L=
[*)

Ed l*Ei(DRT)/l 544 Wste old AAuelEE Vo m dAAl AlduolErt Wk Zs ¢
Z7] wAdlolEE Vleom A AddelHrt Wstd As onE = 3l

ek,

A E EW|A~E(DRT) 2He] EAA = 54 ,
das gpetd 5 Qv %L% ERMAZEHORD) O] SAA W37 27] wAdolE =
weke S vk 4§, 7e EWAZEORD O 54

A, AR AE A E Ao F 2.

] 2E](DRT) 7ol EAX]
J1Z0 7 A AA Lol E s}t
2|2~ (DRT) zte] S5A41%

rE
b
il
=
=3
)
T
s
-
T it ot
[m
=

‘B
Jot
fitl
Jr
o
4
oft
|

=

AAEYAG WHE By 98 nyvolHE Asksa,
FelolE 2 Hlel (33000 AFEAY, AE waelolER AT FAHolE (Data)E WASE A

IEE g AUL OIFE EL EE AACITE WHE i) 618 aglo

HE dasli, A
(330)ell A7stAY, dikd BAdelH R sid @ddleolE (Data)E W

é
:&
1

HAE(320)E FEAY B HE £ ok BA AYE S8 JdolH(Data)E WAske] WAE dolH
g dlolE =ghoH(120) Wl dlF A =gholH YA R(SDIO)E FF3=E 5= AUk,
ool wa}, s A makoln] FHAHIZ(SDIC)E, BAFE(320)0014 WA ©volE=

(DAC: Digital to Analog Converter)ZE Z3| dtlojg #Heto= %%0}"4 g Auga
A B RAA(ZTEHAY B, olex HA)o| AARZ o] Fofx]A Hr},

THAESEA, AMB

ojeigt My SR BAo] oFoifel wt, Au=A 3] 3k HAxE FolFAY WAFoRMN, 3
wAe FNAE A
o714 7]

TASE FRIRL) o] AERA Avpiy R wjxE -, Al 1%(310)t 270 A E(SCAN) Ol o3 -5
E H

2hI(GL) 7ol therrlel A Zztol A 54 ABde] H5 EMAAE(DRT)S] A2 ==(N2)9]

o}ﬂ% Eé_ot 17Hg erM]o] 47H9] }\113:&/\41(;(4)\11 }ﬂ]ﬂrﬂxﬂ _f;]}\ﬂ H]ﬂ:ﬂxﬂ lzxﬂ }ﬂ]ﬂrﬂﬂl’ ;</\ /ﬂ]ﬂ.ﬂ/ﬂl)i ‘—[L
e AF, APF(310)= =7 AS(SCAN Ol oa] 55 AlClE ZRI(GL) dellA AA-E Aol wet o
el AH

9 AB Fae] % ENAA2EORDY A2 w=sN2)e Agh(V2)S 7172 SRS B8 b
ob AT 4 itk 2 olF EapHow fA quual A qusla G qRmae] L =] s
(DRD)S] A2 w==(N2)e) A(V2)S 7124t FARL)S Ea) Avpitol AAE 5 i),

gy ZIEd S ERIRVL) o] 7 HAS Ak ABuF A sl gt BRI dutth 4754 a2 o
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[0166]

[0167]

[0168]
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[0175]
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STHA, AR (310)E 27 AB (SN ela] TEHE AoE el(El)e] BE Ansad da TF =u
ZEORD) ) A2 =E(02)9 AG(2) S A9 5 Atk

Z AARGI0E 22 AXEANA oa) FEEE shtel AelE @G Hs Ule Hae s A
B Agsh ek 1FAY AR el uhet shbe] AClE eelGL)el el T 3% A
ST F Ak web] AYTGI)ZRE AUClEE shwel wgHolHE AWsHE WAR(320) EF
el AlelE eel(GLel Hel b 34 mAdelEE Aad etk

% 62 AAdEe] wE §71 8P A (10002 A Elo] S YERA thelo] rse]t),

T 68 Fxed, AAdE wE F7IHFFAALA(100)E 9y & /\Li(Power On Signal)7} ¥AISHH, A
#H(110)e] wix® zF AEIAA g 5 EWAAE(DRT) O] EAXE AAE 5 Yr}. oy A ZaA~AE
"e-AlA ZZ A2 (0n-Sensing Process)"#}aL gt}

weh, 3¢ X AME(Power Off Signal)7} 2AsHA, Y A 59 3 AP (0ff-Sequence) 7} T 3= 7]
2l FEANE(110) o] H#il" ZF qEda | 5 ENXAEHORD) Y SAXE AT == . o]# e
AMA ZTR2A2E " T-A4 ZTFEAA(0ff-Sensing Process) "#tal 3HTh,

E

w7 Mf& oF 9 X Nz WARI] AAA, tzFdol FE FlA BY=(Blank)
99 7 Az g 5 EAASH0RDY SAAE 498 FE . ol

1 Ll
AA T2 AS "AAZE J’a’ 2 M|~ (Real-time Sensing Process)" @i 3+t},

ol#gk AAZF A Z2ZA~(Real-time Sensing Process)S, 2 57] A& (Vsync)E 7|58 NEH A7+
(Active Time) Abole] B3 A]ZF(Blank Time) wit} &= 4= A},

TE EAALHORD S o] BE e g Aol Bash] mEdl, w9l & ABA WA o] Fo] ]S
dlo] FHol Adaty] oldel AW FE 3, H9] X AEAh WA o|Fol PaZele] FEol HA B

W saE ool

oJ¥int oluel, TF EWMAAE(DRD Y olFx AL fgaZeo] 5 FodE S BT ATHS 8y
Ao 7 H E% ‘F AT},

%, 75 EWUAZHODRD) Y olex AL 3¢ = Alsrl wAste] gaEgoe] Fgo] A&slr] o] Mol -4l
A L2 A 2(0n-Sensing Process)Z &P Fx a1, ¢ ¥ 57} TSt txaE o] Fgo] MHA
F= P s L XZ-MY T2 A ~(0ff-Sensing Process)Z F&qE S glow  TaZdoe] FE FTo e
B3 /\]ﬁ ult} AAZ-AA Z 2 A~ (Real-time Sensing Process)® Z8E 4 9lt}.

olo W&, & EWMAE(DRT)S &L M (Vth Sensing)2, :IL% EMA2=H(DRT)Q A2 =E=(N2)9] 1
A 23} AJZH(Vsat)o] BR3sty] wiol, 5 EMA=E(DRT) Y o]5% A% (Mobility Sensing)el W3, 4
g oz ol Algte] AT},

olglst A& 1HslY], T5 EWAAFH(DRD) Q] w8 A AL, AFEAF AlA ] Wal7l HA] &= oy s &
|3}o] o] FojAof g},

wEbA, dubd o 5 EWXAE(DRD) S EEAYS A AHexE = Soll welk 39 9= A5 (Power Off
Signal)7} @A o]% rjxaZgo] FEo] HXA & B, F, AREAIZE AIA A Sl AElA JegE
T Ao,

gy Al gt 5 EWX 2 (DRT) 9 3| 2-Al
H-AA L2 A2 (Real-time Sensing Process)® X &= +% ).

Mo
)
)
A2
2
o
o
P
2,
o,
[H
fru
>,
(@)
=]
w2
(@}
jeni
w
=
o
s
=
(e}
o
D
w
w
q
b
>
>

S AT FIFEAGR (10009 PR FA2 A AngA AR Sl wel, 74 Angazr 545
AxE WA A% wg £ Azkel WA F7kEa ek

WA FE Ae S AR el Bkl @ e Ansae SYRE AYss A Az 37z
Q8 F7he,

g, v R 330)0 AgE BAgdelss MEHAR 544 AAE BAAs] s 232002 dEH o
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Ao stihe] Az QAMB 71 W(SPB)AE 42x =gtolw FAB2(SDIC)7F A% & LF(SHo] d2d 5 3l
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A7IA ZEEH(140)E BAAH(32005 23S 4 Qo B4 gaZde] 7edA o8 E ol AEE
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