me

SESdl 10-2027169 %

(19) WHI=5374 (KR)
(12) 553 FH(B1)

&

(45) Y=t 2019910901
(11) 53935 10-2027169
(24) 534z 2019909925

(51) FAESEF(Int. Cl.) (73) E38A
GO9G 3/30 (2006.01) AR 2=EH o] F243AL
(21) §%aj_§ 10-2012-0151218 NEEWEA JEFT ooz 128(0] Y rE)
(22) =94dA 2012312921 (72) EgAk
AA AR 20173129129 $AE
(65) &/ Z 10-2014-0081450 A7) 9 MR 67, 210% 11035 (o=
(43) &L= 20141307401 ShElmlS 2wk X F Rl glo] @ 2] )
(56) Ad71ezA e
KR1020100034561 A* A7) shdA] w157 35, 103% 10035 (4
KR1020120076215 A* TE, 9eREoE)
#3= AAbekel o3te] Q18w B AAE
A7) SHEAl ST QIA1R 9, DF 2055 (Y=
5, 1A
(74) gl
ESHIAE
AN HA+d ¢ F 9 & A AL iRy
(54) e ¥A f7] &F gxFHo| FX s ol 75 ¥HY
(57) 2 9oF
Hoabmo Ay S WhAelm, oF BAae] AIEZS o] T FES AL £ JE f7] 3 gaEy
o] A9} o]o] FF W #3 Ao},
2 o] AA] oo w2 §7] wF gaZye] FA e f7] 4 golon H A 7] B tolers uy
(ol A<)
0 # & - %5
200
~
210 230
Vpred ﬁ" %}Jreﬁs Vpre r
~fm | | wo
C]'I% Sl()\éa 250
., .
/
VDD 1
DL _ RL. =
sean | f IPL ] EL o
SL
scnse' * ')
: JSTI DT
N C
nl ST2
Cst n i




10-2027169

s=s5

;O.ﬁy
)

o

gholy o5 Al A7) EHaee] skl HolH

- T
y

%

)(\)]—

Ho

g

—

o
;OD
B




10-2027169

S=504

5 4] 4]

B

3la

oF <

glo] sid;

3T
=

APl E =2folH;

O Sl x]1-
BRI

45t

X

WA Gl A

=N
=

N

7)
HlolE =aholu;

Y2 el 37 B

=]
=

A3

oA metoly] R Al A7) Hae] shae] tlolE

n Y

p
L

718} 713t Afolell A 7]

=

=

)=}
T} A7
A

=

] @
o]

(<)

=

Uiz

7] ElelE =eholH
)57

gl Abele] 7]
1;%
\

T

71

A7} ntl
HAEA7 &,

hy

e R o Bt

d7] AelE =2ty
Foll 311 A,

[e}

S,

=

A7) n
7=
AT 2
A1

R

of weh TEEe] A7) Hiel

;O.ﬁ

g7) dleld =z2felr o] f

199 Ao oa) 2-0x FEHE AR FAHIL,

o] %

~%
o 1A,

pol| glof A,
47 baRg T

bl gloiA,

[e}
"

[¢}

o

IS

o

A7% 3
A1

A7 gaxbd Feie
AT 4
A1
1 =
AT 5
A1
AT 6
2HA]
AFE 7

B

o glofA,

H



10-2027169

s=s5

of 3 WA wloly #lozRE mhx|u wlo]E el

E

spe] ®AE

—~

oy
ik

—_
o

<
22|

S

tlele % (Vdata)S &+

A9 Aole)

77 g ol

aPER HEAA B

o)L
1=

g A9 2

spao] Al

o)

A bl AT

R=R
=

dd3 ntl X

n *

el

tol 2371

S

71 B dlelgel 7]z

A7 8

ol glofA,

A7

371

s,

23

= HAE

gEER HEAN7

AT™ 9

ol A,

A7

A A F71% e

50
Gni
1o

°

"

ol glofA,

A7

X

Ao

~
N

72k Apolol A A7)

713

=

\

<0

g7 Eefeln) ms}

1715 9A=

= A&7

A=

L
e

agke=

7l & &# oF

7A

2
5
M

[0001]

&

Hl 4§ 7] =

= Bk

JEEE

3]

o dloly 2kl H=o] AloE #ele] wate] 9

[0002]

%

< T Vel o

1

Ly
a

[0003]

=]y

] TFT(ST2),

2

229

, A2

] TFT(ST1)

€

Al =9

10] 7} Bat,

=
=

flo] )

3L
— =

[0004]

.

S (scan, == Al9]E

i3

g )

t}o] @ = (OLED)

=131
=70

TFT(DT), ASRAIE (Cst) L /7]

oy,

=]

13 )] w2} 29

A
<l

al

AlolE ZRRI(GL) el 55+ =70

] TFT(STD) <>

€

A1 28]

[0005]

olE] ML)l & =¥ wolE U (Vdata)& =eto]

2

Z

d

o],
=
=

__LH

dlolel 5 (Toled)

Ea

B g3 e oy A% (Vdata)dl whet

=]
s

912 E WX 2E(ST1) =

Ea

A1

g}o]W TFT(DT) =

2}el(PL)

=

[0006]

A

.
o2+

3 to] 2= (0LED)Z

= Al 75 AYODD) S ZRE §7] W

CR=Re



[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

SE535 10-2027169

o] git},
APAIE (Cst) = =to]] TFT(DT) Q] AlolE &b} Ax &al Alolo] H&wo] =zlolW] TFT(DT)2] AlolE &
Zpol] FHFEE dolE AL (Vdata)ol WSHE LS AFsxn, AFE dgor =zoy] TFTDNE ¥H-&

(turn-on) A 71},

[t

7] ¥t} o] 9 = (OLED)E Zglo]® TRT(DT) 2] A2 ©ale} A= A (VSS) Alolo] Hr7|doz HEw o
ghol® TFT(DT) 2B &w ¥ doly AfF(loled)el ¢faf TFgict.

olggh, F¥ 7w wE f7] wF vxFdol FA o 7 sae, deolE Hd(Vdata)ol wE =il
TFT(DD) o] 2=913& o83t Al 75 HAA(DD)OZFH 7] g tho]e =(0LED)® &= dlo]g A
(Ioled)] A71E Aloj8te] f7] @33 tho] R =(0LED) & HFA Ao 2N 249 J4& FAIZ.

gy, TRTY Az T4 BddAel wel =gtol® TFT(DT) e ¥ A¢H(Vth)/olsx EAo] 34 vt b=
A debds EA-el Ak, ol wl, dWrAl f7] d tiaEee] AR A= A Ao =il

il o

7}
O
LN
14

pis E o
TFIDD) 54 dlole] Agh(Vdata) & SI7bhEIEkE 7] W thol e =(OLED) B2t AFe Ax= s
e S4S FAT - gl TAHe] Ak

o

o

—
rok

rir 01>L ;
_>r'_

%

N

=]
R

[e5

Al Al

dlo] Ei A

Ll

7

ZRI(SL)ell A7FE = Al A% (sense)ol Wt 293 =Ho] f7] W3 tho] L =(0LED) =
= (Ioled)E =zolH 1C9 ADC(analog to digital converter)® 3 H3l= A2 ~¢A
.

RAs7] YA, AlolE (L) v o AR A A& 2(SL)e] FA
12
TFT(ST2)7}F dA = o] At}

ol ¥2

al, 3
o 3
2t F %0l mE §7] @Y daBdel FAe) taBdel R AN TE UL AWy AL wHlel

25 =z, spdo]l BAHE =efoly BE AL N ZH el 7I3E setel A WA vlolE @lewiE nt
2h o dlolE eRI7bA Q7 vlolHel wE dolE Heh(Vdata)S &Hske] s FAIRH.

AN Be Al n 2 AT ntl ZY Ateole] BT F7H120Hz F5Y A$-, oF 350us)oll #A 2kl T, 3kt
= 2 Ao el AN AZE FFsFe] AAIZE A4 (real time sensing)S FEA Hok. IS FAG
= cgold FxlolE Vsehd tAZg o] 7|E A (Vprer) 2 AAsta, AA F7oE Vs &S AA 7% A
o
H

F(Vpre_s)& A3},

AA| sk Ee Ao] o] Fold UY Shaol ey A (Vpre )& FEM, AA fha Ee A% shaol
A2 2914 TFISIDE Aggom 29444 44 49 SRl F48 Agde AFdch. oF, 354
A 7k BaP)e] Setely TFION 8 Ag/clFme] s 2 dolH= Wakat

= =e9le] BeA(blank) 717l AA UaZee] sde] wE shae] Eateld TFI(D)e
B /ol FEE pad, AEE BY Ad/olEEd %9 nA dolHE & A
= gy

Egfolw) R & A S :
2A, stolE doly Aot £ fﬂOlEi 7q"“’ﬂ EE}E}/H A7 2k (SL)ol oF 0.5Ve] Ak Aol 2AE 5 3l
o}

EglolH] Rmro A Al

R
3 o)l XX Eal MY %7

N Ep
)
n)
o
o @
3

inss
r
=2
=
i)
_>.:
OZ
i)
rg
z 2
>
O
)
O
9,
)
ox
I
o
»
=
(&
o
12
ox
ik

z )
32
ul
2

Agrel] S 4lnvel HA A gk,
A 27) Agel BaE wAsE, A4 Aol Bl F4 wvel BAZE wASA Ha, o] Q8] 9%
B 918 Ao J3Est b BAd e,

% 38 F2 e A4 de dld el FUY wARE BAGEe A9ar] 98 mwol.

% 3% Fxelw, Selol mEolA A BER A% A, txide] ¥Eow g a4 ot A%5Kom
FAE A, olE wgom shae) nye] ofFoiAW sde B@de] WAL o £ A FAL Wox
P agle] Hrh %, meloly mE A, sacl FEE A4 Age] webd A4 gkl A wAE
o] Qs A4 olelzh wAlH = FAHe] qdrh,

oeld, EAMNE AN e, Seroly mEoA A mER A% A tazpgel 1008 o Fold WA 7]



10-2027169
A3kl

=

g

s=s5

d 24, 30ms~50ms7} AL F T},

2 A8 A w

o 4 ms,

p
L

o]

=
T

aHAl o]

S

A74o] gl

2

LIRS

sz QlsA Al

=

A

1

.

w59 1§

12 st

EEE PIREE
of

[0023]

TR T R
~ = ) EK maman]ﬁgooﬂﬂ
] ,.HOJ:L TR o K ﬂﬁﬁﬁm‘zﬂ/l 1Xro ]Wwoxmo,ﬂﬁ_lﬂﬁ_l%._téﬁ
= = o T A T o R s E R oW %o o
7 = ‘mﬂ] 1] O‘.ﬁ]r‘.__ll\AD‘.* O_HEO 0 _ = _
" - iﬂ% s D S e de ~ AR g A
% ﬁodr — o = o o drmﬂqw_]qa n Y] R 0 SIERIN
N e Z T SECI e DI g T o

T ~ i) W : B 2 B o N T s
A T p wE N S ux%ﬂ%ﬂﬂﬂ%y
y, TE Re FTF #F TafeEte  uoF LRIF
e i e ,110 g ovi]@ﬂﬁgei o,ﬁﬂjlﬂ %%ﬂ%
o TR T T = IS i ooy B W R PP
Ho <0 i ) = o ~ o o T o ) < of oI so &
= v B o 2 & TP &5 b A R
. N ® R ® o Ac.zuﬁﬂ?% By @r@ﬂomﬂwmm

—_ —_ = o = — _
2 ORI ogT g = TR ek R
W no bl o | o o - Eﬂﬂﬂﬁwﬁﬂ_ﬂ!i ~ b oA Y
= " o o Emwr o %o w o Ao oF = R gy ) _—

—_ T — — 4
2% o o ZX SRR R FTaToe T
= ﬁ%v% = 5 X %;dAﬂﬂ ol LA Y o
= e Nnhll B3 N ﬂoﬂﬂwidﬂﬁro_ mﬂ_wﬁc.#odl_a Nomﬂﬂ
S SN & SR BoE90%s EptTa TET
. LB T o i T = o T %Fmgumyuﬂﬂmo?
% T e b X < X R LR Sk
\,n_Mo UI_EO U‘#d_ﬂ U,.M,Ol Etdﬂ ,C‘EI_HL#IAT‘OI‘” ‘Iﬂeﬁgoﬂeﬂﬂ‘_ﬂfovlﬂulﬂ

3 —_— - o) — [ )
¢ - @R ™ = R LRIl WAol\mxé U %
ey — — o o Hw — ~ il xﬂﬂat,lo —)
2 2 9 X 9 o o A ® _py 5X >
o R B A B gl g ® qTUZRA T g3
Iy ° ° ooT R T e 2. ST =3I o
L ® = AR e T L
- ) Ay ;o o m ML T g BT DR il
E) b0 Mo o o Wy R =

DL i H Ho T W < B o
0 o] %o 0| ol - )] o o ] | b Y = O =
i 0 = P w N A iiLMooﬁnoﬂ R S - T
E4 ™ X oF T~ anoaﬂ — Jlﬂib 0 - =

woE oy ! o Ho - m o T AF Lo m g
— T Cy ol 2y o oy o X ot u§1 ﬁﬂw —-
~ Gt ) E - o o ) H X S
O_H ,mﬂﬁAﬁ_ o ‘mﬂ‘blf ,ﬂA||4_OI mu..EMMEom ,OI,HWAWL a zi ,Hlet ~ L,;lnyl‘.ro

~ = N ~ ° _ B N HE O
% B0 ot R4 w4 s EST g FOT by
ok i i v ey F m T Ro © o U PR

L i T e BE T LRERET
s o TR ORROFE pEp,TuEied Foizis

N T =) — < W = '~

ol oy N oy AR qp oF R m.ago = ]EN . @L bR Ly K

% oF @ P T O S RGN S A
- ‘Xﬂ _ = ~ m > M= \b o 1_Uo I K o < Ao o ~ T =
4ooERER OFET D ; 2Tp ) PR _EHE T
= i LEIPAY ok ook ﬂ%.ﬂ%%ﬂﬂ,ﬂﬁ% %mamoﬂzaﬂﬁ;o%
5 B o o 7! Lﬂ% utwi_ A NG Hﬂ.m wﬁ o u%u W _,u% = B Eﬂﬂ % mﬁ
E M@ae MEME M_AEOL . Q.Lmo g%ﬁﬂ%mﬂ]?ii = 1 YNLMU wﬁ]ﬁodr.
© "R G Tn N et S R~ BN # Ho TR N T X
- < It g _ B B S e Mo DT o T on RO
S S m T Gt T ex w.ow ﬂ%ﬂ%ﬁ%@%ﬁ%g
= Buw By Tow x R pwro s <@ = w e W m ol
Amw Ty Pay P T AW W om o E s T RE W T E LT E W T
TR o®® AFBHR ARAFT TR ©

— = M
— =y o~
ey n N I = S
s g g g = [

] oflefel sl shd Bl 2

o] AA] dell

011:}_
g

—/T:
s
B e A el w

[0030]
[0031]
[0032]



10-2027169

s==4

1

B o] A dol n

[0033]
[0034]

)

B e AA ool w

[0035]

=

Q)

A &

L

Fu

dlolE erel taagel 4 e
o] 1A ofo] w

1

i

A,

[0036]
[0037]

ol

o
0

]

&
Y

of AEA ot

2 574 % oils

o A dEg B B ougel E e 5

g

%

o] Y=,

[0038]

n ﬂ

taL,

0

2ot}

=

3} o] olsjslojof &

o

i=]

o

3}

0

-
e

=131
=70
=131
=70

D

ols
7
(e} 7]
7]

‘lT

[e]

‘lT

[e]

4
golel o]

=

g
=

.

=

.

A t2A e

shutel 7
ol e,

Fu

ELES

2

P A S

L
K

L
fu

O

L

Fu

3

o gof

PR PR EE
SEER

A

of Al oo

o] AAl el u}
of Al del] u}

PN
=
=]

RN

ks

AlE ez 7}

AN M=

uk
=
=
}

g 7ol uhe

=

o
2
}oll

(o)

52 dA5H7] 9

15
3 Fd 71
A
n ﬂ 2n
297k

kil

>

3R ot

TZwoltt,

Ly
a
L
a
H,
s
a
1"
’

[0039]
[0040]
[0041]
[0042]

e

s} e o olakel b

o ol

=
[}

]_]';],” EJE% n 7]—X] U}"

s

-
s

n

[0043]

sk}
3= o},
o] =d(100) = 3

Ao o]g s ofok
=]

i

kel
pl

L

L

!
A1 &

=

=1

0

S}
A=

&= o]afEofof
o)

L

p
L

A]

o
X

al

A

p
L

bprel ofv)

dlo] %

o)
TS

°

4

o

=P

12w Al
Al 3 @ ol 27 ol FemEE AN

S 1

5 ZolA o]

j{

3

_O]_
=t
=

o

p

A 3
A 2 P8

=t}
=

Al
=

1

[<]
e

R

QS S

A 2

‘g]
otz Al

sht ol

A

L
Fu

AL 5,

of A ool ut

shrel gol
g 5o,

S

o) e
1o}, o

" A
)
s

[0044]
[0045]
[0046]
[0047]



[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

SE535 10-2027169

17 taZeo] $E(100)e B4e] AolE Bl(GL), Bael A4 AE ehel(SL), Bel HolE ehel(dl),
ol T M SAGL), %Sl A A AAR) B B BEPIE LT,

559 gaP)e Al 5 ADOD)e] FHEE Zdoly TFT(DD ] AlolE A=53 & 2= b HéH 7

HATE(Cst) el dlol8 HSH(Vdata) 3 71E A4 (Vref)o] 2+ Hsh(Vdata-Vref)S dskaL, AMAIH(Cst) o] F

A Agtel wel Al 7 ALODD) e2RE =gold] TFTDDE Fa #A12 75 HL(VSS)e
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J}JI ox

71t}
A7) el Sa(P) A7 AA S, %A Sk, P4 Sa, L 94 ga F ooln shuE oFeld &
ek, shhel Gabe EASE shtel Bl Hat AR A4 BHh, %4 sa, 2 34 Hau olFelH
O Qgd AA s, S shh, A sha, ¥ s sa olFold & g

A7 Je 3t (P) A4 taEwe]l sd(100)el Aoy A Aol ﬁ‘ﬂﬂﬂq ol #a, 37l taEw
o] #d(100)> 7] 3tk FFgE& BYstET 7] HFY AolE #I(GL), JFHF A4 4
o] dlo]y 2}A(DL), H9 F5 dY 2RI(PL) ¥ E59 A4 14 1j/]rL(RL)C'] g wo drt.
A7 JHE9 AlelE gRI(GL)H EH49 A4 A% #A(SL) t=E#e] 9 (100) WolA Al W (d 24,
3 wehow s Fdd ¢ Ak, o, AlE #HAAGL)olE sd FEF2 AolE =2be|¥(300) 25
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71 Hel ol #@I(DL)S 7] H] AlolE #RI(GL) R H4e A 2lE a}° (SL)#} napstes A2
Tk 24, 4 w3ho=m FAE & Ark. o, dHeolg #IML)de Hd T4 dHeolE =tolH
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AGOVth) o) FAZEo] tlgHE WA dgte] Frhe Ak @M Hw, A7) 1w gkl feiNe $£57)
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1
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(Vpre_s)o] AEAH o= ggd = vk, ofu, A7 faEele] 7l dd(Vprer)> ZF 3k2(P)9] dlolE F
A 71z s 74 Al _ s}a(P)e] =etoldy

4 AL IR sEE™, 7] A ZEA A9 (Vpres)& 2
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= ’ =
TFT(DT) 9] &Y A/ole=E HEstE HE 7|zt A A ZFARL 52 5 At

A7) Hee] e A SRl B3] AlelE 2I(GL)# dskAl @42 ¢ der, Al F AL &
o

st (P)ol &H e
& 5ol =AlE mpeh o], EH4eo) Bk (P) Z4zh dlolE S 7I3E Febel wlold Hd<eh(Vdata)¥ 7]w At
(Vref)e] 2 dt(Vdata-Vref)= 7] AAAEH(Cst)oll Sdstar, 7] &3 717 gt AMAE(Cst) o] S
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Astel whet dole HAF(loled)E 7] 2F tho] L=(OLED) o FF3te 3t4 3|2 (PO)E Egeit.

7Zb 32 (P)Y 3tA 3 E(PC)E Al 293 TFT(STL), A2 293 TFI(S12), A7) =tol® TFT(DT), 2 A
E(Cst)E X3ate] FAHETE.  o71A], A7) TFTS(ST1, ST2, D)L N3 TFTZA] a-Si TFT, poly-Si TFT,
Oxide TFT, Organic TFT So] & % du}. 18y}, old 4% &3, A7) TFTE(ST1, SI2, DI P3 TFT
2 g4"E Fx Ju.

71 A1 293 TFT(STDE AlolE l(GL)ol HEE AE A=, dHolg (Lol H&Ed A2~ AF(Al
=) 2 =&tol®] TFT(DT) Y AlCE A=7 JdZH Hl E=(nDol A& =ed AF5(AH2 A=) 2gsli),

= o

olgfgh, Al 29F TFTI(STHE AlolE #l(GL)ol FHH = AE & Ay
(turn-on) o], o8 I(DL)el &%= doly At (Vdata)& Al ==(nl) =, =kol¥ TFT(DT) ] 7ol
E A=d I3

71 A2 297 TRT(ST2)= Al AZ 2RIl A& AlE A=, Al A eRIRD e HEE 22 A
F(AL A=) 2 =goly TFTOOD ¢ 7] 23 tho] R =(0LED)7F 9449 A2 ==(n2)o] A&Hd =g A=
(A2 AF)& E33i

ol gk, A7l A2 299 TFT(ST2)= A7 A4 ﬁi a} (SL)el FFHE AolE
(sense)ol] W&} BE-2(turn-on)¥H o], AA ALY I (RL) FFFH+= =
2z AL (Vpre_s)= 37] A2 ==(n2)ol 3+ fz}E}
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A7 AHAE (Cst) = A7) =gko]d TFT(DT) 2] AlolE A=3} =g¢l A= Ato], ZF, A7) Al ==(nl) E A
2 =E=(n2) Alolol H&EHEo] drk.  ogd, AFJAIH(Cst)E Al ==(nl) 2 A2 ==(n2) 242 TFHE=
Akl 2} A4S THg &, FdE Hdetol wet A7) =efel® TFT(DN) & £~ A AT

ol TFT(DT)+= 71 A1 2913 TFT(STD ¢ =29l A= 7] AWAH(Cst) o] Al d=ol 5%
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