olrt

=53] 10-0703430

(1993553 H(KR)
(12) 553 FHE[B1)

(51) , Int. ClL (45) F LA} 20073044€03Y
GO9G 3/30 (2006.01) (1) s3¥z 10-0703430
(24) 5Z4=k 2007303€28¢
(21) &YW 3 10-2005-0070436 (65) F/NH = 10-2007-0015825
(22) =9 d= 200508¥€01Y (43) FMLA 2007 02¢€06%
AA L 2L 200508€01¥

(73) 5347 el =robo] 5224 BAL
471 9 @& T AEF 575
ot Abety g
Me dsT #3E 17HA
(72) =g 2} ARG
MEEEA b 7HE2E 173-19%
FEY
BN e FUA 2T JE5 1028-2 3035
A$7H
AEEHA S A F THA G]olstE 145 11025
(74) el ARH

(56) A A7) = 2ARER
1020040061902 * 1020020077005 *

« A Abgkol] olste] Q1 gH B

(54) 3t R o] & o] &3 7] TF EAIFA

o

o

shazell ¥ Aol

(e
i3
o
rlo
Ml

©,
)
o

O 3%
S EA

ot

o] & olws
1AAE 2 A 2ARAE ¢}, BA) FAA O R FAN TS} 23 v o250} HolgHoR B
1] A 1ANAE 2 2 27 A F Aol shte] AN E R Adals Al 1EAX ~E 9 4] |
157 #EE 0 ©-250] AR AR AT A 2E A2 o 4] A 1ANAE 2 A 2A 9
g ste] Al 1APOZRE §7] W ol 0 r g B ARSS Ao]57] 98 A 3E A 2T
2718 AAAT QL5 W 7] Al 3EDA 2B 9] Ao EA L 2718 A ALoR WA Y] A Al 4E DA

& TrlekH, 7] 2718 dde] dekake 7] delHA S e ddgknv v Ao

=
fots
s
o

2
)
X

hin

2



T =

5 %53] 10-0703430

£
=]
!

k1
o

55379 89

A7 1.
Al 1A A B A 27 A E 9F,

%—%301 delgd ez gis s volHAzE &7 Al 1IARAE R A 279

71 A 1TANATE A 2AAA ol SAE 7Astel] dl&3sted Al 1APo2RE f7] LG to|e =R s 2% AFHS
Aol &t7] 913+ Al SE WA 2 &}

Z713F A3 HE&Em 7] Al SERA LB Y Al EdSS 2718 Ao Ao WAA717] % Al 4AERA 2
B S gulshH,

$7) 2718 Ao Ak 7] velB Al o] Adgny A A E = AS EH LR = 34,

A3 2.
Al 18] loi A,

71 A TERA 2B 9 Al 24 =3 721 Abolell &5 o] o] A o2 A7 w5 o ’l-25 = Al 5E

A = E g},

F7) A SEMA2E O] Al 24 T3} A o] EX T ALool] o] 7] o] d FAbM o & FARA
A 6E WA 2~F 9},

7V FaE W "H-25H =

o

A7) A BEDA 2B sk 47] §7] B tho] 0.5 Apolo] H&sof W Aoj O W AN EI i ) -9

3 s
E A TERA 2HE FulEhE S
37 3.

Al 28l 2ol A,

B7) A TERALE = 7] Al SEWA LY B Al 6EWA LB 7 F-257] Aol d-2 25 As 5402 o g

AT 4.
Al 3l AofA,

871 A AERA 2B = 7] Al SERMA LAY YA 6EHNAAE7E R
EdA LB AEXSE 273 Y] Ao A= As

_2_



5 %53] 10-0703430

A7 5.
Al 43 loi A,

B71 Al AERNA 2H = 7] Al 5EAA2F B Al 6EMA2H &} Ao -25= AS 54 0= s 8.

A7 6.
Al 28] loi A,

71 A AERA 2 O A 1A= 37] Al 6EMALE ol HEH AL, Al 245 R ACIEASS 7] 2713 Al A

S5 AL 5HOR S B

Al 2%l LA,

P
4
WE,
X
o
[
2
iy
rlo
ox
N
P
N

J7] A AERNA 2E 9] A 1152 7] Al SEWRA| 2=EH 2] Alo|EAF HE&F AL, Al 2
ﬂxﬂﬂﬂﬂkﬂba%éﬁzia s}4s.

AT 8.

A 28kl oA,

A7) Al 2ERAA2E = 7] Al SEMA 2 9] A 27453 A7) HolE A Abolo] FA = 3.

AT 0.

2HA

7% 10.

Al 18l o] A,

71 Al TAINAE = 7] A TERAZ=E Y Al 2453 7] Al 1Y Abolol] @AW ar, 7] Al 2A A8 = 7] Al 1
EW@A2=EH ] A 2653 7] Al SERA2=E ] Alo] EX = Afolel] A w]= sha.

7% 11.

Al 13l 2ol A,

71 A 1IAAAE = 7] Al SERA2=H ] Alo]EX =3 A7) Al 1 Ateloll &4 ¥ ar, 7] Al 2713 H = 7] Al

LERAAEH ) Al 27053 371 Al SEMA2E 9] Alo]EX S Abo]ol] g4 5= 3},

3T 12.



5 %53] 10-0703430

shrtel 2718}

)
BS

Shuhel g Ao) 4

<]

Fute] wlel 5 A,

i<

el FAH,

5o}

=
-

F;

belolE) ERE Pl

3
T

a7 9

&7l delHAdER ¥

?l.

Ho

Foll 910141,

[}

o

AT% 13

A 12

o

e
N
N

G

=

pe|
2 o '-2F o] A7 dolHAEE A7) Al 1ANAEH 2 A 2

7] diole Al 2 o] A gttt s

A}

ahe
BRI R=E

Foll 91ofA,

[}

i<

ko)

A 14

L
s

Foll 91014,
T

ol SlofA,

1
[e]

[}

ko)

ko)

ko)

o

71 FAL FAE T A AL
2E A B 9},

SRCEREREEEEEREES
AdAE F Aol =

A 12
AT+ 15.
A 13
AT+ 16.
A 15



F71 A 1AM E R A 2ATAH Ol S Agtol vlgate] Al 1D eREE 7] BF ol QER T2 IAFHS
Aotatr] #gk Al SERA =H 9,

871 2718 A AEEH A7) 2715 Aol g W ’l-250] 7] Al SERMALH O ACEASE 7] 27
sh de] detom MAAT7] 7] 47 Al AERMALEE 08k fr7] 2d FAEA.

AT 17.
A 168Fe] 2ol A,

A7) A TERA 2B O Al 253 712509 Abolol]l Ao} A7) o] FAMIOR FARIS T T w] 'l = Al
SE A 2~ 9},

371 A SERMA=H O Al 27 =3 Al EA = Afolol] H&E o] 7] o] FAMd e m FAMI ST e EE W /-5 =
Al 6 EAA] 2 E 9,

97 A BEWA €8k 237] §7] WY vho] .= Apolo] & E o] WY A MO W AN Er} BT u) -0 L]
E A TERA 28 THlsHE 7] 8 EAGA.

AT% 18.

A 178l ghel A,

A7) A AERA=E O Al 152 7] Al 6EMA2H o HEua, Al 245 B A EAd=SS 7] 2718} dddel A
S5 = AS 5 CE = 7] B 2AEAL

7% 19.

A 178 9Ll A,

B71 A AERAZ=EH O] Al 17152 7] Al SEWAZ=E 2 Al
st el HEHE S SH R e 7] d BAIEA.
73 20.

A 178 el A,

71 A TAMAE = 7] A TERA 2B O] Al 2753} 7] Al 14 Abolell G541, 7] Al 2AAAE = 47 Al 1
EdA2E O Al 2053} 7] Al SERALE O] Al EA S Atolo] @A ¥ = fr7] EE A

3T% 2L
A 17l 11 A,

71 A 1IAAAE = 7] Al SEWA2=H ] Alo]EX =3 7] Al 1 Ateloll &4 ¥ ar, 471 Al 2713 H = 7] Al
TERAA=H O Al 27053 371 Al SEMAZE 9] Alo]EX S Abooll A 5= 7] T8 BAIEA]



T =

5 %53] 10-0703430

AT 22.
A 128 9lo A,
A7) "ol i Aok shte] doly FE3 =S uEtH A7 HolE 1532 472,

37 Haw i 47 240 ARE FFWI] A Holw kel AF 42N

o)y 2 3E] FRE 1 dlolE o] vl Egtel theake] A7) AZANE F ol el AALS HolEAE R Heleh A
o= Shute] A -ohd =1 W #)sh,

A7) dlol g A5 E A7) dolH Ao B3] 98 Aol shte] 29 HRe},
7] DA -0l MR8 A7) 29 F % Alolo] AR H = Holw ste] Al 1WH 9,

7 A5 AR A7) Ak BN Abolell AAH = Aol shte] Al 2w E TSk 7] ' EAIEA.

7% 23.
A 22l 211 A,

7] el sl A

=],

S
B
rlo
o,
N
L)
[
il
o
N
)
o
k1
fu
i
ol
it
=)
ot
it
rlr
[
=i
o
oft
e,
p‘L'
X,
il
o
)
rlr
Ho
N
i
ot
=]
>
o

BT 24.

A 228 9loj A,

rr

47 A% A2y

71 A

o

o AR

il

] 99

13}

r-(o

237) wlo B A} 7] A 28] 9] Abolo] A E]o] A7) A 17]3F Bt W2 H = Al 1E WA 2E 9},
247) o B A A7) AR Abole] A o] A7) 4] 1717} E9 -£6 & A 25 A 2 9,

&7 BAGHAS

o

FAN] AR AN F FHISHE §7) B EAGA,

T3 25.
A 228 loj A,

B 29 T A7) Al 2717 FQ 'l -2 5= Aok sty ERMAAE S AH] sk 7] g EAEAL



olrt

=53] 10-0703430

A 228 loj A,

A
o

1‘
N,

Ghs) 4] RAHSkS B Al 25 Eha) Aol A A Ho) 4] A%
dwu= =
AT 27.

A 22l 211 A,

7] dole FEH 2 ke

r

FAHOR AEY B2E AT AT oI % Shtel ATE AN LHE TP FTE A 2E sk

;

371 BER 2ol Skl A7) HolHE e Ety] A% Aok shte] &Y

R &
P
9,
e
ll
Ll
g
riet
~N
it
of{
jl
ol
ol
N
o

Aol AE HolHE &5, ARl Sl Al AE HolHE 47
= &9 dAR-E sk 7] g AR

AT 28.
A 27 oA,

471 &9 ;A A 7] Elel E14 Aetell s A 47 tdAY opdma W2 sty 913 U A2y

B2 3k B o] S o] &3 f7] g A A O B3I Ao w, 58] AT A S AT T UEF T A
ol E o] &3 f7] LF FAEA O BE Aot
# 2, &=4¥(Cathode Ray Tube)®] &3 Q1 F71¢k F-3& S 5 = 4% AR FAGA S0l 7HTs L v, F

FAZAZE AA FA ﬂxl (Liquid Crystal Display), A AWZ #A)74*] (Field Emission Display), Z&t=n} A 9fd
(Plasma Display Panel) 2 7] &34 F A4 3] (Organic Light Emitting Display) 5] 2t}

Bt FAAA T 7] S 1A
Light Emitting Diode) & 01%’6}
AHAEo 2 FFE = FH o]

Az} gl A A7 el o)ste] HlS WA= f-7] ¥ vo] @ =(Organic
BAISE o] g S, 7] B FAGA = wE SHEEE 7 Ao W

£ 18 FAe) f7] 0 BAAES G Sdelt,

T 1S Fxe, S 7] 3 A A = FAMIE(ST WA Sn) B ol B S (D1 WA Dm) 3 4 H49] ha
=405 238l 345 (30) ¢k, FAMIE(S1 A Sn)= -538H7] §13 FAF -5 (10)¢}, vlol8 A &E(D1 WA Dm)&
TEet7] f1% doly e (2009, FAF 5 5-(10) R HlolE 755 (2005 Aeisty] 93 Blelw) Ao H-(50)F +H] &
o}



olﬂ

=53] 10-0703430

Efo]W Ao F-(50) = F-2HEH T3 Hw 5712550 Ul&38te] tlolE Ao 5(DCS) B FAF 5 A oAl &
(SCS)E A g}, Elo]W Ao F-(50)0ll A A HlolH -5 Ao]AS(DCS)= HolH 5 5-(20)% 355 L, FAF 7
FEANNE(SCO = FAF T EF-(10)E Fwdnh 2231, o] A7 (50)+= | F-EHH 355 vlo]H(Data)E U
olf TEHH(20)& 373}

FAL TER(10)E BRol W A R(GO)RIE FAF TEANE(SCOE FHWETE FAF FEANB(SCOT T
© AL TERA0)E FANEE AL, AE FAREE FAMES]

o] T55-(20)= EFol™ Ao F-(50)E5-F Hlo]E TE A o] AZ(DCS)E &
TS doly TEE20)E HolHAZE AAEa, A HolHATE FA
Dm)& 333t}

- o}
eyl
ot r|r
20
oift o
%
W2
e T
8

ZA ) A5 (DCS) =
dolE A E(D1 WA

AR (30)= 9 FE5E A 14 YELVDD) 2 Al 24 A (ELVSS)S &itol 2H2be] 3t A5 (40)& 33tk Al 149
(ELVDD) % Al 24 (ELVSS)S o382 345 (40) 24242 HlolHA & l tf-&&ke] A 11 AE LVDD)OETH 71
W thol o =2 Af3dte] A 2 A(ELVSS) o2 52 AFE Aoj e

rlo
o]

=, T 771 EF A GA A A st E40) 72t
o &= 3} A2E(40) 22+ EEUWXAEHEY FEAY E4Y 2 AR o] 5 E(electron mobility) 2] Hx}el ¢]s}o]
3= 3 =9 JdS AR Bl TAI o] Stk AA R, AEU0) T4 x8HE EWXAHEY] THAYS
SIS0 Z3E & sfAs| R FX2E AoFozN o= Ax AT F= oy A} o] 5 R Pk HAFEA] X
sho}, wheba], A} o] 5 o] HAte) sl AL S RAE 7 = HaF ARG A 7 8 AL QT

dlolefal z ol thg¥ o] 24 $1:=9) Bl& At shA e, F9

wro] o)A Sh 7% 4 2

whebd], B odge BAH e 7AW Hwe GHe BAT F UES @ sk 2 o] B o] §3 7] WY BAFAE AT
Zoltt,

e 74

3] 54 A IASAE 9 A AR A, A Fpon et B

=4S 2 skr] ffste], B el Al 151
g o F-250] dolHdoR ¥uE= EﬂolEié 71 A 1TANAIE B A ZﬂﬂMEi T A o1& st A E =
Aeshs Al 1EAA2E 9} 7] dA FAM 2 AR 7 52 o ’-25 0 A7 A28 Algshs Al 2E-A A

Bl o}, 7] Al TANAE 2 Al 2A A B ol 2 Xd% ‘Aﬁ_%oﬂ t-&-8kof Al NdﬂoiTH v71 Wg golerr s AR
Fe Aojstr] AF Al SEMALE 9}, 2718 A3 HEEHH Z7] Al SEMALE ] ACJEASE 2713 AU A
toz WAAT7] 1% Al 4E%11*E1:§~ TRlEH, 7] 2713 A o) Aokgh2 7] HolH Az o] AtgkE T vHA
AAEE RS SE LR o s AT

Sz
L
==
&*‘E

vt A sk, 7] Al TERA =B 9 Al 2453 7|4 Abolol] & o] o] FAP R FAMIG L g E W ’-2
H= A SEMA2E 9L, 7] Al SEMA=H O] Al 2753 Alo]EA S Aboldl] H&H o] 7] o] FAMI S FAI S
b ewd W 'l-25 e Al 6EMA2E 9}, A7) Al SERALE S Y] 7] g tho] @ = Afolel] [ &E o whag Alo]Ad
o2 v AojA syt FEE o B1-9 2= A TEWAXAEE FH|S), A7) A TEWRA 2B = A7) A GEWAA] ~H
A 6EMA 2B 7 H-257] doll d-0 2t 7] Al 4AERA 2E = 7] Al SEAA LY B A 6EWA=H 7 E

—eHE 717 F AT B F-50] 47] Al 3BEWA 2B 9] A EATL 2715k AA] AR AT
o) Al 25w Fole] FAA, shube] HlolE A, shvbe] W Aol A W Shte] 2718k AAMT PE e B
So® e diok 4] PSSR S0 a4 g AR Wl el daE
Fo7] 98 FAL TER0h S 717ke] AR 79l A 1717 B 7] HlolENER Bt 24e] AR tgat]
Y5 nAALE ol Boel ALAVE AL AU ARR, ASRE AZALEE ol Gotol A4 dolEl
FES YY) SR F A 171702 ASG Al 2713 B2 3] BelHASE Fita] 918 dold FERE Ful s
B9 B FERE 57 Shash 858 T0) PSR FANEE Bi517] o Aol 47 574 hash 4 5H W A
oMo W AN EE FHIE AL SAOE St §7] WY BAZAE AT AL



B 8, 4] A FERE )
5], 47) ol FAHOR BF

47) 54 shash 5 H
i FAR S AR FHHES 47] 2718 AQA 0
Mgk 7] 2713 A9 A ke )

L 25 Fxetd, & 2o Al 123 el o #-7] B FAIE A= AR E(S1 WA Sn), BF Alo] S (E1 WA En),
tolgdE(D1 A Dm) & 2713} dAHE(A1 WA An)3 &= B9 342514005 38k 34713004
FAPAE(S1 WA Sn) & 2 Ao A S (EL WA En)S -&3k7] 913 FAF 7-55-(110) ¢, Hlol B4 & (D1 WA Dm)<

T535t7] gk "oy 5 5-(120)¢F, 2713 AdUA(A1 WA An)E& 7-53817] gk 2718 A9 35 5-(160)¢H, FAF
FE(110), dlolE F55(120) 2 %2713} ALY FFH(160)= #|o)5t7] 913 elo]wy Ao H-(150)= 4] &},

3l 5-(130) = FAMAE(ST WA Sn), E4 Ao} E(EL WA En), 27138 ALHE(AT1 WA An) 2 do]HAE(D1 U]
2] Dm)ell oJste] T8 G GAE = FAE(140)S o3} o 7|A, FAE(140)2 A= AHE 2719 FAA, 3t
Lpo] whsg Al o)A, shue] HlolE A, st 2713 ddAa 7o HEHET dE £, 25 (130)94 oS 7
Ao A" 314(140)= Al n-17AR4(Sn-1), Al nFAFA(Sn), Al nd33 A o] 4 (En), Al mulo]E A (Dm) % #| n%x
718 AL (An T Aoz HEHn) o] Aol Ao S 95te] 5UE 3t (140)0] HEH o] WA FANEE
= FALA S o] W FARM ol g Aot UFol] FAE S T FAMAS d A4 FA o8k A oE ] 2 dit

ol
s

[
I

o n

(140)& B2 HE A 1dYU(ELVDD), Al 24 A(ELVSS) ¥ 7|4 A(Vref) S -1
StAE(140) 24742 7= D (VreD ] A Haks o] &3k Al 1 U(ELVDD) <] A +7-3t
, A E(140) Z2H7F2 dlolEj Al &of] tl-g-3te] Al 1 Y(ELVDD) .2 53E 7] &g tho] S =(H=A)E 4
J(ELVSS) o2 249 AFE T3t} o] & 981, 3tAE(140) 442 £ 4, £ 6, = 7 £ & 83 o] 7+44
R4, 6, 7 EE X 8 EAY 34(140)9] AAIE X 48R S

s

1

Ul T
o 1o it
»

facs

o

olf) Ao H-(150)E YHZHEH F5HE 7| NTES o] &3] FAF F5H(110), dlolH F+55(120) ¥ %2713} A
THH(160)E Aojgie}, 1g]a, Elo]y Ao {-(150)= Q-2 5E T35 = dolHE Ad st doly F+5%

(120) 2 &F 3},

FAF FEF(110)= Rl Ao F-(150)00 9 &l Aloj s iA FAIE(ST A Sn)E FAMEE TA 02 3538k,
g Aoj A E(E1 WA En) & 333 Ao 85 sxpA o2 Fdttl, of 714, vy Aloj Al = & 5ol =AE npe} 7o) 2
Mol FANZ S FHEA AT AAZ, BG AojalsE o] FAMORE FHEE FARISHT WA A5y A &

A Ao BEEE FANERT UEel sigan

2718 A FEF(160) = 27|13 AL E(A1 A An® 27|13 QS EAb o m et o7, 27138 Ao
&= 5ol mAlE kel o] o] AN o7 Ty FAMIS S FUHES eREn o, 2713 A9 o) AR
o= FHHE TS ARV FHE RS T EEh

tlel 8 5 5(120)% Efol® Ao F-(150)90 9] 3l #|e] = HA tlo]HAE(D1 WA Dm=E 249 AF(PC) E+= HolH
shol, AA 2, ol &3 (120)+= 3 717HH) T Al 1713 <t "lo]l8 A5 (D1 WA Dm)E 2% 9

star, #3713 F Al 171308 AL e U A 717 St dlo]H 4 E(D1 WA Dm)E HolE A E(DS)E

gtk o] = 9all, vlolH FE (1200 Aok shute] dlolH 53] (20002 4] gk},

4z
H
=
rlr
N
>
>
X
il
@
=
X
wn
2
it
N
>
>
2
folr
fu
Ry
ﬁ)4_1‘
X
o
it
of
ojl
=
K
(2
ol
2
2
rx

_9_



2718 AAL £AA ez FHAT. 01714, BF Aol B o)A FAMC R FHHE FANENY AA 45H 1, @
A FARR R FHEE FANERG UF SPHES FiEh 191, 2715 A9 o)1 FANOR FHHE T
AT B R EE FFEA o) FAMOE FHEE FANEG AR VI FPH =S A

L4e =29 k30 =AY st Al 1444 E vUEhd= =dolt) & 4ol A= Aol WS fdte] Al mule] g
(Dm), Al n-1 & Al n7AH4(Sn-1, Sn), Al nZ713F A4 (An) R Al ndF Alo]A(En) 3 &9 A4S =672 3

e

7] @4 t}o] L =(OLED) = 843 Z(142) 258 &35+ A/l -3t &4 Ao uls A4

ot

.

3l 432(142) = 323 2(142)F Al n27]18F A9 (An) o2 278t Aol T2 w A 2:==(N2)9] Hehe %713}
Sto M 8432 (142)7F SR A o7 e w2 v}, 18] ar, 3143 2(142)E Al n-1FAA(Sn-1) (0] A FAR)
2 FA T 32 o Al 1AL(ELVDD) 9] Addate} Al SEWAAH(M3)e] FEARS BAEaL, Al nFAH41(Sn)
(FA FAD) 2 FAMS 7 5 o dolEAlEd t-&-5 = oS St 18, ol & {8, 343 =(142) =
Al 1WA Al TEAA 2B (M1 WA M7)9}F, Al TASNAIE(CL) 2 Al 2AINAE(C2)E 8] 3k}

A TEAA2HMDY A 1472 dolgADm)d A&EH, A 2473 A 1=E(N1Dol| A&dt) a8a, A 1TERXR
ZE(MDE] Al]EAFE Al nF A (Sn)oll A&HT). o]9f 22 Al 1TEHA 2 (MDE Al n AR (Sn) 2.2 FAR &7}
aH3E u B-250] golHADm I} A 1==(N1)E A7) 4 o2 HEA 70t

A 2EWA 2E(M2)9] Al 1752 dlo]H A (Dm)oll FE&= L, Al 2852 Al SEMA2E(M3)2] Al 249 A &H ).
aE)a, A 2EWA 2 (M2)9] Al EAFE Al nFAA(Sn)dll A&t} o]9f e A 2EMA 2E(M2)E Al nFARA
(Smoz FAANZ 7 252 v e-25 o] toleADm)T} Al SEWAAE(M3)Y A 24=FE #d7)d oz A7)

A BEWAA 2B (M) Al 14FLS A 1AAELVDD)Y] A&, Al 24 FS A 7TEWRA AEH(MT7)] Al 1 AT A&H
th 28, A SEWAAAE(M3)Y] AJEATLE A 2:==(N2)ol| A&} o]9f e A SEAMAAEH(M3)E= A 2=
(N2)oll 17FE] = A, = Al IAAAE(CL) = Al 2AHAE(C2)ol THH Adel tf-H = AF/FE A 7TERA=HMT)
o] A 1dFo g FFIT)

A AEMA 2B (M4)E] Al 1AL A 6ERXAE(M6)S] Al 1o A&w a1, A 242 D Ao|EAZL A nx7]3}
ALA(An)ol A& HT) o] 9F 12 Al 4AEMAE(MA) = 27|80 59 u] ©-25 9] A 2.==(N2)2] Adaks =
718 el Aoz AT o] & f5hd], 27|38t A Ak dlolE Al o] Mgty vhA A H),

N

A SEMRA2HME) Y Al 152 7|Edd(VreDoll &5, Al 2= Al 1==(ND F&5Ech 28]a, Al bEA
A 22E(M5)2] AlOlEA=FE A n—-1FA(Sn-1)oll H&H . o9} & Al SEMA2E(MbB)= Al n-15AH41(Sn-1) 2
2 FANE7 FEE u B-250] 7|24 d(Vred) I Al 1=E(NDE d7)|H oz A7)

Al BEAAZE(ME)2] Al 258 Al 2:=E=(N2)ol FE5 AL, Al 13458 Al SEHA B (M3) 9] Al 278 =l H&dh
aear, Al 6EAALEH M) Al EAFE Al n-15AHd (Sn-Dell A& Ht), o oF &2 Al 6 ERA2H(M6)= Al n-1
FAMA(Sn-D ez FARI 7 35 i d-25 o] Al SEAA~HMI)E thel .= FHj = &A1)

A TEWRAAE M7 Al 142 A SEWRAAE|(M3I) 2] Al 24 ol HE&5ar, 4] 2452 §7] 23 tho] 2 =(OLED)
o] o=l o] HE&HET ag]ar, Al TEWA 2EHM7) 2] Al EXN T2 Al ni3d Alo] A (En)oll HE&H ) o]9f e A
TEWAANAHWM?)E Al ntd Aloj A (En) ez w3 Aoj Al a7t o349 v -5, whag Aoj A 57 3354 &S
o Bl-28) 39, = 30 - Aol HoA S 9ste] EMAAEEM1 WA M7)S 32 22(PMOS) EFY o2 T A3}
RARE, 2 ko] o] g E = Z1-2 of T

2] an, = 40 EAE FAaolA 7E AL (Vrel)S F7] ¢4 o] S =(OLED) 2 AF/FE F38HA &+=d &, 7|&d 49
(Vref)2 3t E5(140)2 AFE T35k &7] wlZol dtdst7t A=A ¢har, oo whe} 3t E5(140)2] 91X 9} F3
SHA BUsk Adzks 64T = At o7 A, 71E=AD(Vref) o] Aotk A 14 YQ(ELVDD)# S A A4 A, A

o317 448 % Sk,

_10_



T =

5 %53] 10-0703430

=5

fr

% 49 =AH 3}

H
fo
-
offt
o
L
o
W
o
=
s
K=
ot
ki
o
ul

T 4HE5E 75-‘%0}04 232 & A s A S, Wi xﬂ ng Aol A (En) o2 g Ao 257t FH o] Al TER
A2=EM7)7F -2 Elth Al TERA2HM7)7F -2 ¥ & A n-17A(Sn-1) 2.2 FARN G 7 35 o] Al 5E
A ~E (M5) & zﬂ 6E?£21¢E1 (M6)7} '-2#t} A n-17AA(Sn-1) 2.2 FAM G 7 359 w) Al nx7]8) ddA
(An) o2 %713} Aol FF =] Al AENA2H(M4)7F H-2=H T,

A 4ERAA ZHM4A)7F -5 Al n27]18F dd(An)o] Al 4EAX] 2B (M4) R Al 6EHA =B (M6)E 48k Al
2=E(N2)eH 7)Aoz A&y 2w, A 25=2(N2)9] Heko] 27138} delo] Hgte = spddr). Al 2:==(N2)9|
Z715t Ao Agko s s A 4EAALH (M) - ek @9, Al 6= WA= (M6)7F Fl-2H W A 3=
AAZEHMI)E= ol &= Fej = et mhebA, Al 4EBA 2B (MA)7h -2 3251 4] 2:==(N2)o = Al 14¢
(ELVDD)IAM Al 3EAA =B (M3) 9] -8 335 2H7F Ajbgkol 17kt

18 AL, Al BE?JJX]*H(MSV} H-25H 71E 14 d(Vren) o] Hdete] Al I1==(NDE A7F ) ofuf, A BE%WiEi
(M5)7} B1-25 W 7|4 D (VreD) ] Aol Al 1x==NDE Q17HATh 22|, Al 2A WA EH(C2)E Al 1==(N1) 9} A
25—_5(1\12)4 ztell g5 = e ST o] A%, 7= dd(Vren) 2 Al 1AL (ELVDD) L] M tate] %0‘ shohar 744y
A Al 2A WA E(C2)oll = Al SEWA|=E(M3)2] w8 Hetol tl-55 = Aol T E e, 18lar, Al 131U (ELVDD)el
A 227 o] AhAFstrE A" T Al 2A WA E (C2)oll = Al SEMAAE(M3I)2] 8 G 2L Al 1dL(ELVDD)S] At
Aol Ato] =AY, & E dHo = A n-15FAA(Sn-1D) o2 FARNE Y 335+ 7|7 < Al 1 K(ELVDD) Y
ASsE At & Al SEWMA 2B (M3)9] T8 7 ete] Al 2AIAAIE(C2)oll T 5] a1, o] uheh A 1L (ELVDD) <] ¢k
ey = E_}\]—‘G]— 11;}

oY
ol E
l

A 2AHAIE(C2)oll A o] Aol A H F A nFAA(Sn) &2 FAMA 7 39 Th Al nFAHA (Sn) 0.7 FAMA 57}
FTEHHE A TEWRA M) D A 2ERA 2E(M2)7} H-28 ) A 2ERA 2E(M2)7} H-2%H 1573 7]7H] A
1712F Bt 279 AF(PC)7F 3F4(140)ZF-E] dlo]8A(Dm)S 7 fr38te] tloE 53] Z(2000% T3 Hrh AA=
240 AF(PC)E Al 1AA(ELVDD), Al SEWRAAE(M3), 2l 2EAA A~EH(M2) 2 dlo] B A (Dm)S 7-F3+o] Holy
TE3 220002 Tt o, Al 1AMAE(CL) 2 Al 2AAAE(C2)ol = 242 AF(PC) th-s-dte] Ao Mt
o] FHETH

[411

1, "ol &3] 2(200)= 24 9] AFPO7FE A2 v BAE = 240 Adgh(o]F "mAdd g olet S o] &3t
L”} AAF(EA A 5)9 Aste A star, AdA e Aok Ao Adste o] &3te] HolHAZ(DS)E AT
o1, 15 71 7ke] Al 2717 St HelHAZ(DS)7F Al 1TERA LMD E 4drste] Al 1=E=(ND 2 & 12

A 1AHAIE(CD) = dlo] A1 5(DS)eF Al 1:A(ELVDD1) 9] 2Hgkell ]33k dsto] AT o, Al 21==
)% 2 E A E 7] wZol Al 27 WA B (C2)+= o dell S8 Hts FA1 2

N

rE 4.2
rlr % 1o

’2
Do
:{o

e

oA o] A FAM 07 FANEIL FHEE 7|2
A(ELVDD)2] #9733} -2 3
1%°£““?%W:HHL%%%ﬂ1%%

érhi

S Al 2A A E (C2)0l A SEHA2EH(M3)S] w8 A

M A 17 Q(ELVDD) ] At7al 2 A 3E %] 2
?—AW o2 FAIZT T H = 713 w3t 341409
ARE AdAstaL, Qg E v AeE ol &8kl A
WA 2E O] FE A, ol vk o] B & BAgst] ¢4 5}
= Hgee FE = A

H
[
L
tlo

> OofN
rN
ﬂ?i'
= HU OPH

M
Jm

T

L

Rl
by o ™M o
[

ox i Hl = wE JN
>

i
ol >,
fol
il W

o}
jl
o
ui
=
A
o
(e
i3
O oR i

.
%9,
Auj
oy or
o
- .
R
2
z
Lo
R
2

ghA, B A= Al n- 1A (Sn-D 22 FAR S TR E 7] Aol Al nd g Ao M(En) o2 g Alojalsrt 3
Hol A TEHAZE|(M7)E H-2ZA 71T}, o] 9} o] Al n-17AH(Sn-1) 22 A}Ai b &5 7] Holl A TERA

2E(M7)7F F-2 25 A 5EMRA2E(M5) 2 Al 6EMA 2B (M6)7F §l -2 u] 223 AF7F 77] &3 o]
Z(OLED)E w5+ A WA 4= a1, oo wpg} FEHAEE YA 5 ).

295, & Yol At Al n-1FAA(Sn- DoR FFHE FANE 57 HES 2718098 FRFFOLA A 2nn
(N2)9] 25+& /)8 98] Ao 2 al7A) 7] fieh, A%, Al 5E WA 2E(M5)7} §-£ 5o} Al 1:=(NDe] 43t
o] N1ZAN(VreD] Aoz A5HW Al 2ANAEH(C2)e] AZFel oJhe] Al 2= (N2)e] A= 5Tk o] 7]A,
A 2:=E(N2)e] Agto] Al TALELVDD)®] AgHakel A Al 3E A7 Bl (M3)] FE RS 74 Akt & Ag
o2 AR A BEWA2E (M3)7} €-0.25 o] Al 2AMAE(C2)o) Aok AL FHL 5 Gk, webA, 2w
oA Al 2 E(N2)S) A 2718 Ao A owA QgH o 58 = glrh

R

%r

_11_



T =

5 %53] 10-0703430

2 % & 30 =AlE shAo] Al 284 el & UEtll = Edolth = 6ol = 48 LT Aol tiaEl A AAlE A

%62 FESY, B o] A 284 o] % A0 A A 4ERA 2B (MA)] A 1A TFE A 2 =N 1)
2 A 285 % AGIEASGE A w3 Aol BT, 019 2 A 4EAALIMDE 215800 35
W §l-2xo} Al 2= (N2)S] AU S 2715 Do) AP SFFAUG AR E, = 60 EAH B 2ol 2] 244
ol )% B2(1400E A AEAAZEMA)S] AA W AAE B 544 5L % 40 mAH 2 wel) A 124 o o
3 $h(140)sh FA ek, Webd], 4319 o] AF AW P 2 Ak

E 72 % 2% % 39 BAH 349 Al 3AAGE YERYE EHo|th = 7o =AIH 314 (140)= Al 1A A A E(C1)7}F
A 255(1\12)9} A 1THYELVDD) AFolof] A5 = AL AlQslars = 40 ZAIE 2 2y o] A 12 A oo 2] 8 3} A4
(140)9} L3l A o2 HAFHT

=59 =TS ARete] A S dret, WA Al ndad Ao (En) o2 g Al Tt g E o] Al TE
A= (M7)7F F-2 3, o] o} Fo] Al TEAA LB (MT)7F F-2. 250 Al n-15AM(Sn-1D) &2 FAMI S} 35
W ekH] G AF7E 7] B el L E(OLED) = g5 = A& WA 4 3laL, ol uhe} FEHAES A
Atk Al TEAAZHM7)7F -2 8 F Al n-157AH1(Sn-1D) .2 FAR1E7E 85 5 o] 2l 5EMA2E(M5) 2 Al 6
EWA2=HM6E)7F d-2dth Al n-17AR(Sn-D o2 FAMI 7 3538 u) Al nz 7] ddd(An o 278 19

o] o] Al AEMA B (M4)7F |- T}

A AEAX A~E(M4)7} &-25H 273 ALXA(An) T A 2==(N2)7F A7 F o2 AEEn, a8H, A 2==(N2)9
Zete]l 713} Ao oz s Al 25==(N2)9] 2713} Ao Ado= s F Al AEWA=H (ML) ©-
=

exd) 3, Al 6EWRA 2B (M6)7F H-=5H A SEWRA 2E(M3)& thol 2= § A& gebA, Al 4E WA
2 (M4)7F 8-2. 25 W A 2= (N2)ol = Al 1A L(ELVDD)A A Al 3SEAMA ~E(M3)9] FE AetS 7hak dotgho] ¢l
Zhe ), o], Al 1AAAIE(C)oll= Al SEAAAE(M3)2] w8 Aol t&5 &= Aol SHT,

a8 a, A SEMRAAH ML) 7F A -5 7]ZX4%(Vref)«] A °L°] A 1==(NDE A7 H l%’f— AL (Vref)o] Al 1=
S(NDE I7F= ' A 27441’\13((32)# A 1=ENDF Al 2.==(N2)29] Aol g5 = Aol Tk o714, #l n-1

'r/\}ﬁ(Sn o= T/\]')L]R.ﬂ’ —‘—:’—5’4 ] EO]— Zﬂ 1E Q]‘Z]/‘\Eﬁ(Ml) m Zﬂ 2B %Xl/\]a (M2)7]' € _9«_)_}47] U:H—l—Oﬂ
dlolH A1 2(DS)= 3H4(140) = &5 5 A =t

o] %, Al nFAA(Sn) &2 FAMNE7F FwE o] Al TEWRA 2H (ML) 2 Al 2ERA 2EH(M2)7F -2t} A 2EWHA 2~
EH(M2)7} |-25W 153 7])7ke] A 17]7F 59 & 4 AF(PC)7F 322(140) =71 o] 5 (Dm)< 7 fr3te] Hl ol
TEIZR2002 FFdt AAZ, 249 AFPC)E Al 1AYELVDD), Al SEMA2E(M3), Al 2E MR 2~E(M2) 2
dol Bl (Dm)<S 43k dlolH 53 2(200)2 55Tt olu], Al 1AMAE(CL) L Al 2AAAE(C2)ell = 24 <]
AFPCO) H-g3te] A o] Hsto] SxlHT

@4, vlo|El TE 3 2(2000% 249 AFPC) Hgshel A7hel WAHE o] §3tel o} Aol AHE AU
spa, A Bk ASHES] S o) g3tel WOl B (DS)E A k. o F, 15571708l A 2717 B HoE A &
(DS)7F Al 1=E(NDE FE, 2@, A IARAECD 2 A 2ARAENCDSNE Hol B4 5D th8she] 27
o] Agkel FHATY,

AAZ, delEHAS(DS)7F 335 Al 125N Aol 71 Hd D (Vreh) o2 H5-H tlolE A5 (DS)9] o= stt+
o} olu, Al 20 E(N2)7F Z2 o] 917] wjiel Al 1= (N1)e] At ahzakol the5o] 4] 20 =(N2)e] AFHE o
AR} o] A4 A 2= (N2 A SPEE A A 1ANAECD 2 A 27 A E(C2)e) o] a4 AR H
o

A 2:==(N2)o] Meto] 45 W A 1A MAIE(CD o= Al 25==(N2) 2] Agtgkoll t-3-3Fo] 249 Hgto] =H ), o
714, 71D (VreD) e Azt A= o] 7] wiZel zﬂ TANAE(CD T == A2 "o A E(DS)d 2] 51
ARGt oA elod, T 500 ZAH 34 (140)= 7= L (VreD) ) do]E 215 (DS)ell &3t AAE E(CL, C2)ll
AE = Aekgtel A4 = 7] wjiol Al 119(ELVDD) ] A7dslel] F-aatA datis dds 4T 5= gl

O{Nt

_12_



83, B g o A 314(140)0) Z3E EWANAE S o] 5 So] HAHEE tul Aotio] [MetS AAA s,
12279 % 7ol A o] &3te] A H HolEAlsE Tttt mebA, & o= ERAAE £HAY, ol E 5
o

A =4
o] B 58 B w3t S A o ok

S
wa
H
w
2
H

>

¥ 3129 Al 444 el 5 YEb = et = 8l A = 73 FAd g Aol el A Al gk A

%89 FashY, ¥ ww o) Al 484 o] oI % SAR140N A Al 4EDA 2B MA) Al 185 L A 2:E (N2l F%
2, A 205 2 Al ENFE Al nz7) 8 A A BEH T o9} ge Al A=A MAE 27180 o] D
9 R of A 22eE(ND)9l ASHg 2719 Ae) Ago 2 Sk A, 80 A E 2w el A 44
Joll o1 341400 Al 4EBAZEN M) A% WAR B F A3 52 % 7o) BN B 2ol A 34N ool o
51.2:(140)9h A5}, WekAl, B4 o] AR A el 2 gk,

£ 29 % 3] EAE dlole] FE32o] Al 144 F el B2 ot & 9o = Aol B Y S SAste]
glolB 58 220007} (= 201409 AAS)ANe] AW Zrha byl F,

g o] Al 1A el 9] HlolB] 53 = (2000 7 ZE HA2=HF(210), A1EE HA5(220), =
L AE - (240), A E-obd® o Mg (o] ) "DACH-"gF 3)(250), Al 1813 §-(270), Al 28] -
(260), A7 &=(280) R A EF(290)F 7-H] g},

O
«©
il
2.1_14
EN
_o|L
r
FPE

FZE g A 2EH(210)= Bl XﬂOiT(lE)O)ETEi A FZE FEYSSC) 3 &2 2BE IAXA(SSP)E e eh
Eto]® Ao F-(150)ZHE 22 712 E ZE(SSC) % A2 2BE IAX(SSP)E TRl 71 2E g A2H (2100 &
2 FZE ZE(SSO 9] 157] vhtt &2 2BE HA(SSP)E AZE AI7|HA x4 oz j7l o] BE% A s Ao
ol & flall, A ZE A 2HF(210)= i7He] A ZE d A A=H (2101 WA 210)E -7l

AZE A (2200 1 ZE dAAEHEQI0OZYEH =280z F35E A2
Ao 2 ATh oJ7)A, WEE X (220)% 719 dlolE (Data)E A7) ¢

220)E Hylgtc}, 1elan, 7H7te] AEE fﬂH‘é(ZZOl WA 220)-8 dlo] & (Data
dZ Eo], vo]g(Data)E°] kR ER 7—**1?4 = A9 A=Y Y x(2201 WA 2201

ol SE3le] dlolH(Data)E xF
of j7le] AE= (2201 WA

H] E =] ﬂl He s ze

T+

Al
B
o) HE
24 2he kM EC] A7| = AR

)
)

ol
£
It
o
w
S
rlr
B
>
"
L)
r o

o] o] 5(SOE) A= 7t i g4 v ME e X 5-(220) Z5-F] "HolE(Data) 5= Y o}
0= &2 =9 Qo] E(SOE)7F 48 E wf A2l Al A74% dlo]H (Data) &< DACH-
Els 2 5-(230)= 70 €] dlolEl(Data)& A7d3t7] 91t j7le] &9 € =](2301 WA 230j)
o, 2o, 22k B9 A E5(2301 WA 230)-S tlolEl(Data)e] HIESd] t$H = 975 2t o2 &
, &4 YA E(2301 WA 230) Z2H2HL dlolE(Data)E°] AGE 4= == kM EZ AA )

= ko
1=
D

2o 5 2 o
a1
S
—
Of
ll

ak 4 9H-(240)= kM E
240)% | e}, Z47}e)
T s o) 20 e) Az Ak
B ol g3te] Az

o] dlolE](Data)ell t)-&3}o] Mu Az S A8 gt ile] Het A F-(2401 WA
At AAAF- (2401 WA 240)+= = 110 =ATE vho} o] Ha=9] B9t AdE(R1 WA RDZ
S AAE A7), A A F(2401 WA 240) 42 A 29 B F-(260) 2 H-E THEHE B
AE9] AzS A, AEFE AZAYES DACE(2501 WA 250) 2 333

DACH-(250)«= "ol & (Data)e] HIE a}oﬂ -&-3te] dlo]EH A 3(DS)E A3 j71e] DAC(2501 WA] 2505) 5 -1 g,
DAC(2501 WA 250)E 21218 &4 #A2(230) 2 5-H #55+= dolE(Data)] HEgkd th-$-alo] H4:9] AlxAet
5 T o s AEEty o 1E1@§(DS)—§— A g},

A 13 F(270)= DACH(250) 25 335+ HolHAEZE(DS)S AAR(290) & &F3tt) o] = 9sto], A 1 35
(270)= 70 A 193 (2701 WA 270)Z F-H] 3k},

AEE(290)= o5 A E(D1 WA D) Al 1HHE(2701 WA 270)2] A714 A& Aofsit). AA =, AeE(290)

= 15793717k Al 2713 Sk Ho]HAE(D1 WA D) Al 1HFHE(2701 WA 2701)2 A7 "oz H&EA 7], 11 9]
ol = "olH A E(D1 WA DI Al 1HHE(2701 A 270 HEA 714 &=t o] & 938, A8 F(290)= j71e] =9
(2901 WA 290)S 1] &},

_13_



5 %53] 10-0703430

(140) 2 H-¥] 24 o] AF(PC)

FEEFEQ80)E= 143 71719 Al 17]17F B9 glo| 5 A 5(D1 WA D) E
A=Al AR, = 321407 ) 3| =

' %
THR(280)E 27 2B (14094 58 5 9

)3k}, A=, AR Al
g w f7] 9g tho] Q =(OLED) 2 &g 5ok e A{F5 Aast agla, dF FF5280)= AF7t a4
Al E = A o] BAAGS A 28 HH(260) & FF3t) o] 2 &), AR TFH(280)= i/l AF AAF(2801 W

A 2WHF(260)= AF 3T (280)ZFH 5 s« HAAASS vk A (240)2 a3ttt o] & 9@, Al 283 -

(260)= 70 Al 289 (2601 WA] 260)E 4] 8k},

A, 2 o] Hioly 53 =(200)« = 109 o] &9 #X]5-(230)9] vhael #¥ A ZHF (3000 ¥ 283
ATH (A 22X ) B FZER(300)E E9 HXH(230) 25 &35 += dolg(Data)d] AstadS A5 A 7 DACK-
(250)% 33t} 95 A avo 2 RE HolH 153 220002 & AYd S 714 = dlolE(Data)7} &5 A
gl g o] 2 kS 7HA &= 3|2 FEEo] AR Hojof a17] witol Alzn]&o] Tt mEbA], dlolE 53]
2(200)9] Qo= e At S 7FA = dlolE (Data)E &35k, o] & AL 71A = dolH(Data)Z @l

H A ER(300) A =2 e EE FhA i

112 54 AQdo A& HAg A
= EHolth & 119 A s Ao H Y
et 74 s 2 gk,

-, DAC, Al 199, Al 283, 2935 A7 Ja8 R gk A2 dAE et
4= flste] jiA AdE =AEY, dolHAd(Dj)e] &= 4o =AIE 3}4(140)2F

T 118 Fxed, Aok AAR(240) = B9 2ok A3E(R1 WA RS 78] 3o} 29k A 35 (R1 WA RDE 7|4

ATE(VO WH V2K-1)S DAC(250) = &

zl
s
e

DAC(250))+= dlo]E|(Data)®] HIEgtel] &wtale] AlZALE(VO WA V2k-1E F o] = shte] Alzdgs Aesta,
Aelg AzALS Al 183 (270) 2 &3t} o1 714, DAC(250) 04 A8l d A A e dolEAl s (DS)E o

o
et
o

Al 183 (270j)+= DAC250)ZH-H 355+ dolHAIS(DS)E =94 F(290) = A3y,

29 AF(290) = Al 1IEHRAZEHMIDE 88t} o] 9} 22 Al 1IEWA AEHMIDE = 129 =A1E A 1410]4l %

(CSD)oll &3te] AlojET}. &, Al 11E WA 2EHMID+= 15-H717FHAHS Al 27]17F B '-35 a1 A 17]3F 59k |-
4

Ta A ek

A ATE(280) = Al 24101212 (CS2)el 9Jale] Ao &)= Al 12EMA AE(M12) D Al 13EAA A~E(M13)9}, A 13

EAA =B (M13)9] Al 18 =ell &5 = AFAImax) 3, Al 3:==(N3)9k 714 A 4 (GND) Akeloll 445 = A 37] 9

A E(C3)Z 1|3t}

Al 12EBA 2E](M12)9] APl EA =2 Al 13EAA2H(M13)9] Ale|E- Sl H&H a1, Al 2752 A 13E A2 ¢
(M13)9] Al 243} Elo] el (Dl H& k. 12la, Al 12EWA2E](M12)¢] Al 145-& Al 28 9 (260)) A &2 ).
oj o} & Al 12E WA 2E (M12)= A 24191 A1 2(CS2)°ll elsto] 1539 7172 A 1713 &<k |-25 a1 4] 27]3%
T Rl-Q T g

A 13EWA 2E(M13)2] Alo]EAFL Al 12EWA 2E(M12)9] Alo|EAM o] A&x a1, A 242 glo] e A (Dj)dll A
Sk a8 a, Al 13EAX2HM13)2] Al 1752 AFLImax)oll HEHT) o9 22 A 13EAAAHM1I)E A
24101 A T (CS2)el o]3te] 1-H 71 7H1H) Y Al 1717 FoF -2 a1 A 27]17F B¢ ©l-9 T H T},

R

AFHImax)2 341407 AW == w34= o] {7] @33 tho] S =(OLED) 2 FF ¥ ojof & AF-= A 12E:;MA =
E(M12) 2 A 13EAWAAH(M13)7F §-25+= A 1717 5 342(140) 25 &

s
12
o
K

_14_



5 %53] 10-0703430

A SAMAIE(CI)E AFHLUmax)dl 25t A4~ (140)0ZFH AF7F A AE v Al 3==(N3)ol| S17Fs = BAAZLS A
et AA R, A 3AAAE(C3)E= A 1717 B¢k A 3==(N3)ol ¢17E] = HAALS FH48ta, A 12E AR 2~H
14

(M13) 2 A 13EAA2EH(M13)7} -2 ¥ 2t e A 3%==(N3)2] BAHLS A4 ## 3t}

Al 283 (260)+= Al 3==(N3)ol 17kE] = BAAL, S Al SATAE(CI)l FHE ALdS A A F(240) = &F 3
th e, HeE A R(240) = 71 A(VreD) 2 Al 283 (260) 2 H-H 35 5= HAAAS Atolo] Ags EdetA €
o} o] 714, A 3:=E=(N3)ol| Q17FE = BAFASES 314(140)0 E£3E EWRAAEEQ o] 5% Fof 9alo] 314(140)m}
o} 5 e AolsiAl A Enh AARE, j7he] A A H (2401 WA 240) = 747} F 5 == Bl

2(140)00 ofato] A4},

sk jle] A A (2401 WA 240) % A 2 oF2 RAFA o] TR thd 72 A et A X 5= DAC2501 WA
250D % FHHE AXALENV0 WA Vak-1)¢] Agke AolatA AR AT o 7|4, AZALE(V0O WA Va2k-1)L
Zyzko] glo]lE1 A (D1 WA DpE°] @Al AL 3F4(140)00 25ke] Ao = 7] wjoll 34(140)00 Z3H ERAAEHE]
ol % o] Bgddigts 3tAF(130)o e a3 shS TAE 5 o).

F 12 = 1le] EALE A9 AR QAR 2 SAR R s e Bt

T 11 % % 128 A3t SA3A S A ety 2 ghvt WA Al g Aol d(En) o2 g Aloj A 57t & of
A TERA=E(M7)7F -0 28t A TERA2HMT)7F -2 28 § A n-1FAHA(Sn-1) 22 FARI S 7L F5 5]

o] Al SEAA2E|(M5) % Al 6EMRA 2B (ME)7F -9t} 28|13, Al n-1FAMA(Sn-1) 2.2 T35 = FAMIZ 9 5
Alell Al nz718F ALA(An ez 27 de] Fa s o] Al AERA 2~ (M4)7F -2t Al 4E WA 2~ (M4) 7} © -

S5 A 2=E(N2)9] Mool 27|35} Ao dfow shETh Al 2:==(N2)9] #dste] 27]8t Mde] Aoz a7t

3 A4EIN2HMY)E H-2 2T

A 4EWBAAEH(MA)7F -2 25 tho] 0= Fe| 2 HE5H Al SEWMAAE|(M3) 2l3te] Al 2:==(N2)oll Al 14
(ELVDD)el A Al SENA] ~E(M3)9] w8 At 713k ddkgho] el7td ), o 714, Al 1 ==(N1)oll = #| SE WA H
(M5)7} B1-2 591 7] ol 7]F= AL (Vref) ] ko] 17t}

AAE, A 1=END 2 A 2:==(N2) 2H24el] I7hs = A2 =8h4] 13 o] a2 5 3t

=

o4 1

Vagn = Vref Vin = ELVDD-V yapl

G4 104 Vi & Al 1E(NDo] 17k = A Vit Al 2:=(N2)o] A7bE = A8E V) o Al 3E A 25
(M3)2) B8RS ey,

0, Al n- 174 (Sn-1) 0.2 FFE & FA S T8 A H 3 Al nFARS) 08 FAAEA FFEE A AL
o o] 713 ek Al 1mE(ND) B Al 2:=E(N2) e S29 A= A4 ahebd, A 27494 H(C2)e] S35 = Aok
o sk A W

o] F Al nFAMA(Sn) L. & FAN 7L FFE o] Al IEWAAE (ML) L Al 2E WA 2B (M2)7F -9}, 12]aL, A n
FAPA(Sn) &2 FAME 7L 35 EH = 713 T Al 17]13F 5k Al 12ZERA2H(M12) 2 Al 13ERA=H(M13)7F © -2
ok Al 12EANA 2~E(M12) B Al I3EWNA 2~E](M13)7F ©-2 5 ¥ Al 11 L(ELVDD), Al 3EHA2~E(M3), Al 2E W
A1 22EH(M2), o8 A (D)) 2 Al 13EWAAHMI)E FF3t AFLImax)ol &5 AF7H Ja€h

ofuf, Al SEMAAE(M3)oll= A Fd(Imax) o] 77k 527 wjoll =8h4] 29F o] @ = 5 Ut

o4 2

1 W 2
Imax = Eupcoxf (ELVDD-V -V yusl)

_15_



5 %53] 10-0703430

oHA) 20 4] uts o) B E ek, Coxiz Aah5 S §3, Wi AW %, L AlY o] & vk,

aba] 20k e AR A BEAA 2B (M)l 55 1) A 2= (N2)0] A7FE = Ak 55H4 33} o] mAH 4 3
o
k4] 3
2lmax L
Vap = ELVDD- -V gusl
c.w 't
"Lp ox

se) 3, A 2A AN B (C2)) AZH ol olabe] Al 1=END 1718 AR 4544 49} o] x@D F Ak,

5844 4
2Imax L
VNl = Vref' = Vm = VN4
}'chox W
71, Al 1x==(NDeoll 17 = A (V)2 o] 34 o2 Al 3:==(N3)ell QI7FE = A KV y) R Al 4:==(N4)el Q17F

ﬂblﬁ}Npﬂ%%dﬂ@@%@raﬁ%%wmmﬂﬂﬁﬂé%ﬂ@ﬂ%ﬂﬂMiEWMﬂb¢ﬁﬂ4ﬂ€%
Asko] Ql7hH L),

A A 4o Al vhel o] Al 3:==(N3) 2 Al 4iE(N4)°ﬂ A7 s = A2 dA AF7F A 2E = 8142(140)90
xEE ERA A o] gk 5o 9GS v " ek, AFd(Imax)oll &ste] A/ AE w Al 3==(N3) #
45:E(NDoll A7FE = A4k 2H7he] 314 5(140) vho *POlé‘Uﬂ AR A} (o] 5 =7} gl g H )

H o
o

ali

o

>

.4;

J 40 oshe] AT Agte] A 4= (N4)ol Q17hE W AGH A (24009 HGHV o) & 314 59} o] &

=
TY Z\Jl

Vg = Vref- (Vref

5

2Imax L )
wCox W

2] 31, DAC(250)) el Al dlo] ¥ (Data)oll t-&3t] {(f+= A7) 70 €] 74]}_%4 <+

h(h: f 0)3}2] A5 A Az AS
Aastdod Al 1M (270) 2 &35 A4 (Vb)) 782 63} 7o) 3 9l

rBLr
i
) ofx
3
oz

314 6

2
Ve = Vref—ﬁ Imax L
J HpCOX w

S, A 1713 B A57E 3250 A 3ATNAEC)e 5314 49 2 Aol FAH F Al 2713 B A 12E WA
2E|(M12) 2 Al 13ERA 2B (M13)7h S 25 31, A 1IERA 2B (M1D7F 8- Rk, olu], 4] 37474/ E)(C3)%= A4
oA FAR AL A8k nheba], Al 3 (N3)] AgEe #3449} gol FHD 9

a2lar, Al 27]17F St Al 1IEWA2EHM11D)7F (-5 7] wliol] Al 1M (270)E 358 A2 Al 11EW1*E1
(M11), elo]E] A (D)) Z Al ITEMRAAE(MDZ Afrste] Al 1==(NDE &39th = A 1==(NDEE 3842 63 2
2 Agto] Fwh mrElar, Al 2AMAIE(C2)2] AZH ol ste] Al 2:==(N2)oll A7FE &= A2 i*‘ 74 2ol %
e 5= 9,

_16_



T =

5 %53] 10-0703430

8 7

h 2max L
Van = ELVDD-—1] ———— — - |V
N2 f\/ MpCOX W |V s

olw, Al 3SEEMNA~E(M3)E 4Frate 2= AfFE 5784 83 o] Yed 4= sl

oA g
1 W 2
Iy = B} ”‘pCOXT (ELVDD-V 3o~V sl
2
1 W h | 2Imax L
S wCor (ELT/DD-(ELVDD- f\/ IoNT: IV,MI) M)

A A (240N A BAH A z=A el 2

%%%ﬂﬁ]SE%ﬂ*HmwﬂHE 2]
s 7} ek Azl oakel A E e

Al BEWA =B (M3) 9] == A%
& 7 3L, ofol weEt #dE e

> ok )
dn @ o
= oy =

rie
I
z

e
oft

ox,
rﬂHO

]"1 29 F(290) 0] A& thdetA A8E Aot dE L 291 A F(290)E & 133 ol A 11E
2 A 14E WA 2E(M14)7F E; 20 A A ]E(Transmlsswn Gate) e 2 <49 4 9k PMOS €
ﬂ T4EHAA 2EHM14)= Al 24215 (CS2)E FF 1, NMOS Bl o & A H A 11E WA =E(M11)
]ﬂé&(CSl)E FTERE=T Aq71A, A 1A A1 E(CS1) 2 Al 2419141 2(CS2)E A= HHfe] S48 27| uj&
WA 2B (M11) 2 Al HERAAH(M14)E 5243 A7t B-2 9 H-2 2 Hr},

4
=

=

o x |0 X H

—
lm

e o A O Ee.)

=
— =

WX ~H(M11) 2L Al I4EHNA2EH(M14)7} E;A 0] A Alo] E(Transmission Gate) FE] 2 H&5H W At
Aol tgf H A e 2 HAH L] wo] 29N E ZHASS 5 A

4= 54 Aol A== A9k AR, DAC, Al 1H ¥, Al 289, 29145 57 445 5 shae) 94
= tEdeolth & 14004 = dlolB A Dol A&H 314000 MAgdd B 1 99 2= = 113 5
2hA, st (14002 5 5= Askel disiA Rt 2heFs] Aty = g

129 & 148 Fxetd, WA A n-157AM(Sn-D o2 FARE 7 58 o Al 125N 9 Al 2==(N2)oll = 5=
ah2 1ol 71 A1 A ste] 17bel

2813, A nFARA(Sn) o2 FAMR 57 AN T2EAA 2B (M12) 3 Al 13EHA2E(M13)7F -5 = A 17]
2k Al BE WA AT (M3)o] B AR 5014 25 o] KA L, A 2% =N 217 e oA 331
Zol maAAT

OH
_\ﬂ
lﬂ

e ar, Al 2AATE(C2) ] AER ol oate] Al 1:==(NDell 17he = S-S =8h2] 99 2ho] xdd -+ Stk

S84 g
CI+C2 | 2max L
=Vref-( - ) o = V=V

_17_



olﬂ

=53] 10-0703430

aar, Al 1==MND QI7F = A Al 3==(N3) R Al 4==(NH) & 355 7] wfoll Aok A F-(240p) 2 A%
(Vdiff)e '{[:Q}}\] 101’]' @'O] @_EE] })\q'.

a
T2 1

C +C2) 2Imax L)
C2 LCox

Vag = Vref-(Vref

ZElar DAC(250J)°1W 7he] AZAYE F hHA A 2RSS At A IHHQTOHR F5HE AL(Vb)2 43}
21 119 o] 3= 5= Q.

(CHCZ) Umax L
HpCOX

?ﬂl IHHEIDE FHHe AYS A 1==2NDE Fadrh olu, Al 2:==(IN2)dl| A7be = A2 824 73 o] &

2 5 Aok mEkA, Zﬂ SEMALE(M3)E 4rstel 2= dFe 78H 83 o] e = lth. =, & L”éoﬂ/‘i
Zﬂ SEMA LB (M3)E 4rsto] #+7] T8 the] L =(OLED) = %%Qt A= Al SE?HXV\H (M3)e] &Sk, ol
S s A Aol oste] AA 7] witel AT S

3, =7 2 % 8o ©AHE H9} 7S 31 A(140)= Al 1:==(N1)2] Agto] T A Wity e A 2.%==(N2)2] Agto] &=
7HSFA W3l (S, C1+C2/C2) watA, = 7 2 = 8o =A|H 3FA(140)7F A €5 = 4 2 = 6ol =AH 3+2(140)
7} AL s AR A AAR(240)] A WS WA AT 5 ). o] 9} o], Ak A R-(2407)¢] Aotk W9
7F YA A EE 29 o Yol o3 S =Y 5 Aok FHo] vk
7] wrrg o] A sk Ay} w2 x| E kg o] o A HQl A2 A, o]= A K Wt S A s)r] 95 H Aol A ALE-
H FolX| o] dgolu} 53 A FH e 7] AlE o] W E Agstr] 95t AFEH Z2 ofYth, wpEhA], o] d A
Hek Y85 Bl SR 2 oag o] 7| sAdS dEshA] oyl WA thket Wi H 4o rheets o 4
NS Aolth, mEka, B Aol V&4 BE HeE YAA e dAgt Aol 7 AlE U8z A= o] oyl 55
4 floll o3l gste] Aoprt & Flo|t,
Urgol g3}

3k nhel o], Hodkrd o] AA] ofof] whE Sla H o] & o] &3 7] Wy FAF A o SAZRE AFE AT
u] A E = RS o] &3l At A H-o A *ﬁ”ﬂ 741 AstEe] daks A s, AL AlxddEs A
F7F A" stag FEsh] it ERA2E Y o] F oA Fd 3 S BAE S Aok aglar, Bodk o
M ol d FAMH R FANZ ) FFEH 7] o] Aol wk3g 21101*4 o7 Wt AlojA 55 Fshy] it YskA] = AR
7F 71 g tol =2 FaEE AS WA 4 Qlar, o] mpEl FEGAES A G T B B o A=
ol d FAN OB FHEE FAR G FA 273} AU FHFFEY] F7] @F go] ot ARE FFts EUAAEH
o] Alo|EATE %273} AP Ao stgA oz ek A o7 FEE 5= 9l

Tl 7hask Y
T 12 FdY /7] BF ZAEA & YER = T

H
\&)
rr
FFI

ol Al 1A elol o8 §7] W EAGA F ekl ERie]t,

H1
w
flo
FPE

o] Al 28] dlel] o f7] g AR S el = Edeltt

ki
o
s
!
\\]

2 & 3ol =AlE shAo] Al 1A ol S HHER

rlr
k
)
o
o



T 5¢ & 4d BAE s S UEhE g o)t

T 62 % 2% & 300 B=AE shAo] Al 22 A & YEd = =W elth
72 529 % 30 TAE 849 Al 34 & YERE Telt)
T8 w29 ® 30 mAE 540 Al 444 & Ve = B el
L 98 =29 & 39 =AE HolE E3 = Al 18 dE YEh =

o
o
rlo
k
[\
el
o
w
9
k

29 dEE vEhl= ot

!

H

o) thed & ehje mrelt)

[

12 = 119 BEA1E 2935 stAa 2 AR/ 452 335

AlEl dlolE g3 =] Al 24 A ol & UER

132 & 119 ZA]E 29359 24 & Yel = =Holt,

5

<CEHe) Fo RE Og RS

110,170 : FAF 55 120 : dlo]¥ 55

130 : 8FA%- 140 : 84

142 : 3432 150 : Elo]™y A|o] -

160 : =713t A9 T34 210 A ZE HA=HF
220 : W& PA - 230 & YAH

240 : 7k AR 250 : T4 H-oh 2 WIS

290 : AEIE 300 : #8 FZE R

=

_19_

)=}

3}

g

= ES Lot}

A= Jiil:o]p]_

o= =

g& ek

A >

p
T

=
[< 3]

Zrol,

14 =9 2 = 100 =A " At AR, tAd-opd 21 M3y Al 1¥ Y], #| 283, 29 H 5

3] 10-0703430

2
S

2

W



5 %53] 10-0703430

il

DCS, Data

_90

Eto|d Mo

a 7P
[ T2
m w
= =]
=
i B I !
o | |
oo ) | |
_ L L L “
| |
g |
_ - - I
| |
| |
AN |
wo | |
z T I & 1
=
_ | *— *— "
| |
(aV]] |
BTl T T
| 1 | L 1 |
| |
_ *— *— o— “
| |
=} 1 & T
L J
~ [av] =}
Tn T (/o]
3
(V] —_
K< I+ uo I+

B

H

200

200

120
J

dolg

150
_

Eto|Y Mojs

A

3

o
rF

ELVDD

Vref
Al

K{ =~ wr &Jord Mo ro I+

[V
-

An
ELVSS

o

~H

‘I/H.
9

T
t
t
|
|
|
|
|
|
|
|
|
|
|
|
|
|
T
I
|
—
L
J

.Tlﬁ
.

7
N

4

3

1

1

+H

o
mF

Clol€f

B

1]

_20_



5 %53] 10-0703430

ELVDD

Vref

200
)

130
-

ELVSS

82

120

Hlolg

0—-|I E
—
1 F
)

R

| l:—l

OLED

ELVSS

s
;

=3
200
/

|

o

D2

s 9

X

Hol

D1

e N

150
r/

Etold Mo

r—f=————q{-=-—-——--1

St
Al
A2 i
En

- ____1

170
_

L

Sn
En

_21_



5 %53] 10-0703430

Sn-1 ——

L6

140

An

142

ELVDD

Vref
%115
N

Dm

I e

MR

Sn-1
Sn

Fn

_22_



5 %53] 10-0703430

W7

#
M2

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
!
|

L

OLED

%{7
ELVSS

Sn
En

=H8

Vref

Dm

M2

OLED

/%‘
ELVSS

Sn

Fn

_23_



5 %53] 10-0703430

=9
200
2001 2102 210
— T T
S| | e
2001{ 2202 220
’/I T I ’/
Data | L ! ~— 220
2301|2302 230j
P W /
SOE— | | L2
2401 2402 240
s 4
B o IR - 250
ST S
2501] 2502 25()
2601 2602 260 2701 2102 210
W ¢ N £
B 260 L 210
2801 2802 280 2901 2902 290
P ¢ Van W A
L | 280 L 290
|
DL D2 Dj

_24_



5 %53] 10-0703430

230

N
25()
2]
4

2170

290
4

290

L¥10
200
21/01 2}02 2}0]'
Sl 11 - 1l
2201 2202 220
k /I /I T /
Datar= I ! e L -0
2301 2302 230j
P ¢
SE— | 1 e 1 2%
3001 3002 300j
L e
B oL e300
2401( 2402 40j
P s 4 :
L L oo L
| | | | |
N[N
2901{ %502
2601 2602 260j 2701 2702
L —4 g
L |60 L
2001|2802 2080j 2901 2902
P f Fan v
L L 280 b
| | | I | |
DI D2 D)

_25_



5 %53] 10-0703430

A !

A

A

A

_26_

Data
k 250]
\L
290j
_|IHH\|_
om0 1 CSl !
o, Vref ELVDD
DAC —{A T sl }—H, U= Y I— ;
L1 | |
Sn-1 — . |
| s _
280j ! He .
rmm==C-—— — i T e "
| B R -
| MI2 { M13; ! w6 L w4 !
B0 e || T 7 [ ]
E% LA m
=0y max [ W oo |
1 e T
o j OLED




5 %53] 10-0703430

112

e

Sn-1 ——

M 2 7178

N7z

_27_



5 %53] 10-0703430

T

AR

AR

A

AA

Tt Tttt Tt T

| aph

_28_

Data
k 250
\L
290j
M rnaq |
TSt
qu ot Vref ELVDD
__|_=—H_ _u._ T
DAC (A tei—+H fo I E—
| | |
| wH—s T
260] | Ha
== o Ry
| | | | s v 11 ZM
msill Emm T e N6 | M4
. | | | °
B [ | T il
| N3 | |
LELLly T | I
m 3  Imax _ m 2
T . _r [ u?
G\ [ . 7 OLED




5 %53] 10-0703430

T

AA

AM

A

AM

Tttt Tt Tt T

L aph

Data
k 250
\L
290;
270; C
oo
DAC _m_ o m __a_ m Dj Vref ELVDD
S I § B s |
. n- _ i !
260j | " |
e — | €2 142
| | L (3
| | 5= N |
M2 JIA M13! ! !

260; | ot - s—H M3 W4 ot pp
TFTTpRs | | T |t
_|_m\_r | L “

—=¢3 Imax ! | 2 |
_H | En “ e
e ! e e

_29_



patsnap

TRBR(F) FERENGENENRALE RSE
DF(RE)F KR100703430B1 DF(E)A 2007-04-03
HiFs KR1020050070436 RiFH 2005-08-01

FRIFRE(RFR)AGE) XEARERF=ZH D

(BRI AGE) = ESDIRARAT
REAKREFZ2EEESS
LFHB(EFNROAGER) ZESDIRERAT
NEHAZEF=Z2EEESS
[FR]&Z A A CHUNG BO YONG
HEE
RYU DO HYUNG
Ry
KWON OH KYONG
HeZ
KA MESZ
5y
HeZ
IPCH %S G09G3/30
CPCo %5 G09G3/3266 G09G3/3291 G09G2320/0233
RIEAGR) SHIN , YOUNG MOO
H AN FF Sk KR1020070015825A
HERBEEE Espacenet
RHE(%) 140
AR REEGEENEAZEGENENAXEREE |, UENPAEESE Dm Vref ELVDD
HAF—AEL 2 , BIAARAEFLRBRREALEFHESRKIZET e .
&GN HE, Sn-1

|
i .
|
i M Il 2 iy ibvm
| M6 M4 . An
v lar
L |
bW |
En ; M
O S J
OLED



https://share-analytics.zhihuiya.com/view/6b66f85d-f1d0-48ee-acd4-2603b3922b92
https://worldwide.espacenet.com/patent/search/family/041624444/publication/KR100703430B1?q=KR100703430B1

