=53] 10-0666640

G (19) =53 H(KR)
(12) 553 FHB1)

(51) , Int. ClL. (45) Fa1d=}t 2007301€09¢
GO9G 3/30 (2006.01) (1) 55H3% 10-0666640
GO9G 3/20 (2006.01) (24) S5 YA 2007d301€03Y

(2]) =95 10-2005-0086370 (65) F/NHZE

(22) =49} 2005109€15¢ (43) ML A
AR L =} 2005109€15¢

(73) 53 AA A ol 2=t o} o] F=2] 3] A}

(72) At HFE
471 &AM 7185 s ARl AdSDIT AT 4
(74) dH2] ) e
A H A S
AAATZ+F 123

AR EA G ol g34ed 9017 Zeolsle) ERe
=1 3

WA g kg o] F7] AP
7

Sl
EA

3 3 © °
Qlell A J?‘v‘}il 20N T Q17 Al A E dlolE AhS stAaR Adste] S FAgH o] Sl
& ol e 2kl AT|AIE L} sfA U] 2B A AFAIE Q] 3} ZHl(Charge Sharing)oll &3l do]H Heto] Ay =
o], 4% dlolH Xd%‘% Z7HA1 7171 918l sha el "lolH Hdete] FAE BHAS7] 8 mAASGS Adste B A
HAIHE FH| st} 7] B AAIE = 20l 3 2B X A A E Alolof FAJ = a1, ~70ER1 o] il e ¥ sl
mre}k gloly A ets %ﬂ/‘]ﬂﬁ} Ay, BFA R Q7EE = HQto] Yol = S WA e 4 glomz AdHM(Vdd)H 7]
TS (Vss)S 2&F a7t gle] DC/DC 5288 5712 5 3
E=
=4

55379 B9

A3 1
oo 270kl B o] dlojH el o] wAtele Yo A E thge] sfAES VA, 279 S S o]
s17] 9138 ¥ A JH“



J[m

3] 10-0666640

7] 2z SEste] 7] dolH el o2 e o] HlolH dtE AFehe &

E94 A E; 2
o A7) 270ekel Abolol] 1ZAH 1, A7) A 5] e Wskol] ue} A7) HlolE] A F
2 AAHE BE ANANEE TUSE S SAO sh 7] AANY EAEA,
3T 2.

A 1 3ol glolA,

F7) 22 A ARAE O] AR - L= F7] B ARMAE ] ARARE B 2 RS SR o= {7 AAES
1744,

=]

>

379 3.
Al 2 Fell Lol A,

&7 Bz AFAIE ] oate] A= BAGHGLS obelf [3H2] ]9l A& B o= st f7] AAEF BAEA.
[4=3H2] ]

Vx = Cauxx(VVDD-VVSS)/(Cst+ Caux)

714, Vx= BAA S, Cauxs BE 73X H, Cst= 2E A 7| AE], VVDD= ol glle] 270415 g VVSSE =
Sl 27025 o)1,

A7 4.

Al 3 &l Aol A,

&1 dlolefelel AAH AL, n WA AT |- Hof A7) dlo]HAtE AEs] % Al 1 293 ENALH;

&7 l iH% WA =Eol Al 1 d=o] ddsar 7] 2EA] AAH O Atk Alo]Ed=o] AAHH, &)



A7) TE EAA 2B 9 Ao EA G Al 2 A Apelo] A, 4] n A 2T [-& 5o} 4] FF EAA
SHE ol 25 QAAAA 4] FF EdAsE e FEAHE wAE) e BE A WA Sl e,

A1 AAAL A 7] T EAALE ) A 2 AT Abolo] A, n WA LYo 4 Eo) B-2 $o] 4] A 1
AQALE 7] 5 ENA2E ) Al 2 AFoR ) A% Al 2 297 EAA2H; 2

47) FF EAA2E sk Al 2 AQALE Aolo] A3, 3] FEAF Fol e 29 UL BYE §71 Y2
AE U EEHE AL 5HOR she 7] AART AL,

37 5.
Al 4 7ol 1ol A,

#7) Zzkel Hat
o

7] 8 EAA 2 9 ) f71 g2 ake) Apolol AR 1, 7] n WAl wAlel A Ee) thek £/9 3 Ho} 4] T
AFE A7) GG RAZ AL B3] A5 wgAle]l EAA2HE J £dE AL PO s f7] 4
A EA A,

A7 6.

A 5 ol oA,

71 2575 e] kA ol A E EAAAHES U3 A EEFY (NEFY] & PEFGD 9] MOSFET(Metal Oxide
Semiconductor Field Effect Transistor)?] A& 53 02 3= 7] AALF FA3H].

A3 7.

o] HlolEelRlF o] Aqeie) 9 o] Wk alojello] el dolo] WA HE tael $a5S K §7]
AAR A o ol

Lo

A7) 20l e] 2N A S Sgate] A7) dlolE ekl o # BEl o] tlolE AYS AAEE 2B A AHAIE 2L A7) 2~
B A AMAIE ok A7) 2702kl Ateloll AAH AL, 7] 270250 d - de] W stel whet A7) diolE kS S
7] A BAAS st wx A EE i%‘oﬁ, 2] FEAFE et FJayw R o

A7) stag-Ed 2ol AAE I, AV FEAFY el whal 24 o] WS gl f)EFAAE LIEE f7]) AAY
3 FAAA

A% 8.

Al 7 3ol QlojA,

A7) 2EZ A AGAE L AN E 2= 7] BE AAIH O AYAIEA B £ R3S 502 5 7] dASE %
A A



T =

535 53] 10-0666640

AT 0.
Al 8 &l ol A,
7] Bz 7| A Bl o] &Jste] B H = BA G okl [F3HA 1] As 5EAH 07 ah= f7] AALF BAEA.
[3H2 ]
x = Caux*(VVDD-VVSS)/(Cst+ Caux)
o714, Vx& B A, Cauxt BZE AAIH, Csti= 2EZ A AAE, VVDDE slold o] 27125 4 VVSSE 2
FEHe] A7 s ol
7% 10.
A9 &l ol A,
7] st Es R,

g7 2R A AMAE O] At
AEE 2718H4]7]7] 918 7] 3}
n ¥

Z713F ekl Afofoll AAE AL, n-1HA 274 o] |- Hof 7] AEgA| 7

E

A 2705 5ol ’l-2 o] A7) wlolE A she AEety] /1% Al 1 2913 EJWAAE;

| 1 293 ERAAE Al 1 Aol ddsal 7] K& AsfA o deto] Alo]Exd=o] AdHH, 7] 7

B o] A lEﬂlﬂr A 2 A= Abelell AAH L, 7] n A 27N T ’l-2 Ho] 47] HE EWA
Ea

2~
2HE tol o= AAAA 7] 5 ERALE ] HEASGE BASH] A HH A B EWA

Al AL A7) e ERA2EH Y A 2 A5 Abolol]l AAW AL, n HA TG A o] A Fol] 'l wo] 4
= 2B A 2 AFo g FF87] 98 Al 2 29 EWUA AHE

A7 11
Al 10 Zrell $lofA,

37 eI e,

247) TE ERA 2E S 3] KA Abole] A 31, 7] n i Al WFA )N E mhek &/ s]o] 4] 5
A5 37] HASGAAZ FFEAL A7) 98 B Alel ERALEE O 2Fehs Ae SHOR s §7]
A A

AT% 12.

Al 11 el $ef A,

F7] staTE 2 Yol 45 = ENAAHES 543 A=EFY(NEFY E+= PEFY) 9] MOSFET(Metal Oxide
Semiconductor Field Effect Transistor)] A& 53 0 & d}i= 7] AA LG FAA=|



==

=53] 10-0666640

g Al A

Ll

Lo

L=l
=

)

o] £k 7w 9 O Foke FerlE

I

e f7] AANG BAGA BE A0R, TALOR CALEN LT o §3te] tlojE] mejolne] FHeiel &
2 aA71E, #UE AE GFe BAG 5 A §7] AATY EAGA ) B Roleh,

<, =43 (Cathode Ray Tube)2] &3 <1 F-A ANaE o ok H et
HE A X](Flat Panel Display: FPD) &+ 84 # A] #-X](Liquid Crystal Display: LCD), A A #& &A% (Field
Emission Display: FED), &&}=n} 34| 3]'d (Plasma Display Panel: PDP) % 7] A A3 32472 (Organic
Electro-luminescent Display: OELD) 5°] 1t}

N
X
jg
Xy

)

(nt
© TN
e
"
%0,

Ir
N
ofN
)
e
=3
>,
o
i
£

A7) BB BAEA T 7] A ZAEA O 23 {7183 242 2HOrganic Light Emitting Diode: OLED)= 7l &=
(cathode)oll A 3-F 5= AA}H electron) @t ol == (anode)ol A FF 5= A3 (hole)o] A A ol o sle] HIS HHAIE = |
g ztolth, o]y g, 7] WAL G A GA = WE FHEE(ET 1us)E 7 I Aol W MY o= FEy =
o] vk ARFARI f-7] WAL G A FA = ZF sk (pixeDrbtt A H = 5 e E WA 2~ E(Thin Film
Transistor:TET)& ©]-&3}o] HolHl &l 4§t 5 d7FE 77T FA2AHOLED) 2 35 o 24 F7 34t
(OLED)®l| A dlo] dkg=fo] Ag o] S o] ~EHolatA wrt.

E1E FA) 7] AANE BAEA S el St
%19 FEshe, AUl 7] A4 EAAE B4 HE0), 270 Eekolv](20), dlelE Eeke]w(30) 2 Ehol
R 5 A o] 2hel(S1-Sn, E1-En)3} th42] Blo] el ehel(D1-Dm)o] wakshs G ol §
H 49 §}i (P11- an)% xEkstt, A7) 242 sAE(P11-Pnm)S ) F-2 58 Al 1 d4(Vdd) 2 A 2 d%

(Vss)& aren, 2] dolEetd(D1-Dm) o258 Ay = do|H Az &8ss Ble ddste] shds 74
g A o) ek RI(E1-En)& $38te] s = 2ol 5 EH o oko] g A zke] Ao

=

= =]
s}, 123, A S(P11-Pnm)<
L=
270 =2ko] B (20)= Elol™ Ao (40 EH-E o] A A oAl F(Sg)dll SH@dte] AN TS YA, A 2T
7] el 270Ek1(S1-Sn)oll A4 0.2 FF38te] 7] A E(P11-Pnm)<S A8 gt gk 270 =8ko] W (20) & &
WA 25 (Sg)oll §H3le] TFAo AT E YAstar, A E dFAANETE 7] thgo] dFA o gAE(E1-En)E &

A5 oz Bsel W Aol wu.

toly =gho]¥(30)= Etel™ A F-(40)ZF-H R, G, B HlolH & &5 ko} tlol B Alo]4l 5 (Sd)ell & Fate] vlolH Al
=< A, A E HolHAzES 471 v delH el =(D1-Dm= &5ttt ol Hloly =eto]H(30)+= 1

=
TR 71t vio 1 Rkl 249 dolHA s s dolH el E(D1-Dm) = &+t

gtolw Aol (40 9% e Ao (M EAD R FHEE G4 dlolE e £ 2 5274 )45 S (Hsync,
Vsync)ell -8k wlolE 2] A1 5(Sd) 3 =AM S E(Sg)S B et Bol Alo] - (40)oll 4 /3 o] Al
AN E(SDS dlole =etolH(30) & T H L, 27 AN T E(Sg)e 270 =eto|w(20) % FFH .

olsh ol TS E FeSl f7] AAMF EAFA 9 2zte] SAFPII-Pam)e thae] 2ALHIE R WG bl E
(SL-n. En-Bm) o £10¢) ol 1241 E1-Dmel 333l 5 A, o714, Hlold =ehel @0 mel el
SIEDI-Dm) 2A7to 2 HolHAEE TFE & AR A FHeAE TR F, Sael f7] AANY BAG

Z[o A Hol B =2tolH(30)= Hl ol 2kl E(Dl—Dm)T% A3 o) 4 F/} 15 10}040F gy, meEbA, wlolE =et



=53] 10-0666640

olH (30)¢] WH-oll= m7) el S ele] 7l E =5 tha2] diolH F 4 3] 2(Integrated CircuitIC)&°] 3¢+ aL, o]l
whet Al 2] g0l A= ARl EAE T 53], A (109 Y= R AA(inch)7F A5 o ¥ =2}l
(B0)= o B2 dole JH3=(C)E FrIste]oF sbaL, olol me} Al zH]g-o] B s d ks A% o] v

) BARE AASIA B W] ol F g sz /14 A AL UUE T A o] §3te] dlolE Sefolm o] £F 7
AA71, FRE AR GAL HAT S A 7] AARY EARAE AT Aot

939 74

47 BA e B 9@ o] f7] AAMY EAGH S ] 2ekel 9 o] dloleetelo] watshs 99
of WA E el SAES AR, 240 Gabg UaZdela] 8 BA WY A7) el AAel o R AN E
g Fiahn, 7] el Shag M) 98 2 Seholu; 4] tharel delEuel o doly A £AHoE

Fieh7] 9% threl e EeA; 9 3] el dHE e A nee eeelow 3] deoly Aghe ¥
ERMh S BERE R L )

7] 2Azke] shasi 47) 2N Sl 4] dlolE et oz R e o] dlol] A A ei el A AvAE;

R Y1 SR AR 371 2% Aol dasn, ) 2BA ALY A w2 ) Aol Ak
F7HA717) 98 RARAGE YT B2 ARG E LI A2 5o a)

3] B g4 doleebelst o] AAletel D kel Aol ekelo] mAkak Jo P HE e 5
5L AL #7] AARY EAGA oM, 4] Azte] skt 7] 2Aekl ] 2 Ee] Sakel 4] ol
ehelo =R e o) ol AgHS AFshe SEA ANAE B 47] 2ELA AAAE S 37] 2kl Aolo] A

51, 47) 2R o] AWl Wshel wet 4] dolE ke 7717 S RAAGE A BE ANAEE
oo, 240 FEATE e FATEH W ) FATES 2 AAH T, 3] FEAT ] Fol whet 449
W& W 7S RLAE TR 7] DA TA LA A% S E 5 ok,

o}, ¥ W] AT AN AE HYE EAS Fste] FA5] A gt

= 2% ¥ ouge] Aol hE §7] ALY EARAE Jeh s 25wt

¥ 28 FEah, B3yl A ool e f7] AANF EAFAE EAHLA00), 22 SekolM(120), HlolE =2}
110, Eha1 AT (1400, FPAELE 21500 2 H1 AR oA AolH 1606 112l

FEARLA00)E o] 222l E B Aol 21 S(S1-Sn, E1-En)3} B42) dlo]E) 281 S(D11-Dmk)e] o3 4]

u(
EEREE

28k vl 3t E5(P111-Pnmk)S 4] gt}

9
2471 247k ] 82 E(P111-Pnmk)> 3 33k diolE el (D11~ Dmk)il‘j—a 2a2E= golgal s A Els W 1
A gt 7] Zh2te] 314 5(P111-Pnmk) & A Q1 3t (110)el thate] = F=38t7] & gkt

£, 7] 27he] S E(P111-Pimk)o] $1X]8k Gl o] HlolE et S(D11-Dmk)vheh 47] dlelBaEg 94 A%
Sk o] HloTE 2kl AMAE S (Chyrar1Chatami) ©1 B8 ETH

dEE0], HolH7|47IZbEet, Al 1 3A(P11DE 3417171 918l Al 1 dlolE k(D12 Holg o] Q17fshH,

dolg 2 (D1 D)ol B35 A1 Hol e 2kl ATMAE(C,,,., ol 471 HlolEgte] QA A4}, 8o ~707)7
ok A 1 200 E(SDel 28] Al 1 842(P11D7F ABE® 4] A 1 dlolelekel AGAE (Cy,, ol A% HlolE A
Fol Al 1 82(P11DE FF5 o] dlo Bl Aol A-gats N sy,

o]sk o] 7} o] E]2kel(D11-Dmi)el HA4E o1 e]2kel ATAEE(Cayya; ~ Coppam) S T2 HlOIEIRFADII-
Dmk) .2 F75% Hol B &S U Agshi, 2050 o5 AelE H2EP111-Pamk) 2 A4E o8 43S
B o714, 471 delEehel AMAEE(C 1, Couam) & NN E I EDIL-Dmi3} Al 39 5 2 o 5 Alo]



=53] 10-0666640

9 of olal 57Hdew AR 714 AR E S o] &3, AA=, ¥ e 215 (D11-Dmk)e] 571402 84
9 2hzte] Hlo B2kl ATMAEE(Cyyiar1~Coname) S ANATESE HlolE 155 g4 02 4 4kel7] 95} 27}e)
cl 1-Pomk)rieh £33 2222 AGAE (Csnel ARG 2 Bt 27 A= Aol whaka sy,

W
iy
’._a
S

2270 Eeto] ¥ (120)= EfelW Aol F-(140)ZH-E FH 5= 20A S E(Sg)ell Hate] =205 8 Adatar, A4
g 2ANs s &jﬂa‘r E5(S1-Sn)& & oz %%‘&B‘r. o714, 270 =gkl H(110)& = 73 Zo] 2S5 1%
717H1H) T 9F717H=A 717 v F5g gttt o] & A8 i etd, & oA 153 7] H1H)S 2=707]7F 2 dlo]E
7147130 2 5—?‘&%@. 22 =etel ¥ (120)3= 157871 7HAH) & 24071 2F 5ot 2A0eRl(Sn) o5 22l 8 35 stal,
HolE 7] Y712k B¢ 2N 55 FHEA ) &, A7 EE}OIH%(lzo)t 2270 A AN T E(Sg)ell & F38ho] W A
01X 5 AL, A E TG A NS E WG Ao AJAE(E1I-En) 2 2 0.2 FFdte] Hg-S Alo] gt

dlo] ¥ =gke]®(130)& EfolH xﬂﬂ%(lSO)ilﬂrEi THEER, G, BHOIEE Q7hita, dHo]g Ao Al 3 E5(Sd)dl $F
3] R, G, B HICIHA S 214 o0& et 5(D1-Dm/k) & &33kth o} 714, dlolg =ato]w(130)= 2+2te] ¥
o vt HEE E9 A ED1-Dm/k) 2 k(kis 20172 A7) dolEAE(% 7914+ 3719 R, G, B HIOJEHAZ)E
TAA 0 Z FEit) o] & AAIS] A, dlolE =eko] M (130)w= 153 71 HAH) F "olE 71971zt <t il A
S22 FHE o HANEE(AE £, R, G, BUH9E)E SAH o2 FF8 oJ7|A, dd AR F5E dolHalw
(R,G,B)7} "lo]E] 71 7] boll vk B3 = 7] wlitoll 2~270A1 & 9] T3 A1kl 27073k SR = A ¢

Efol W Ao] F(140)% 9% 2% Ao]7| (M EADRFE FFHE G4 dolE e 23 L 4 5055 A
ol Ao 415:(Sd) 2 2220 Ao} 41 5(Sg) & A4 Ak, Ehol W Ao} R(140)1 4 AHH dlolel Aloj 25 (Sd)E dolel
= 2ol W(130) 2 58 31, 270 A0 5 (Sg)= 270 kol ul (12002 BT

HHE A5 (150)= m7 o] EEZIAA (15D F TR ot A8 Awehd, tEE &894 5 (1500 vlolH =zfo]
H(130)e 45 = =9 HAED1-Dm¥ §U e 9 tldEZAXA5DE FHlskar, Z2te] tHEE A (1519 Y
2o 7] dolE =ete](130)9 E8eAE(D1-Dm)¥ 2H7F Héwch e, Zh7be] fHEZ A (1519 #5H
dEE0 Al 1 YEEZH 2] 2T k9 HolE A ED11-D1kT A&k A7) A 1 JEEZEA (151 o
ol 7] )71 3bell =k o2 F s kAl HlolElalEE k] dlolE el E(D11-D1k)E 17k}, o] 9} o] 3t /) <]
Z9ERIDD o E &4k 355 k9] dolHA s E ko] dlol Bl E(D11-D1k) 2 &x4 02 Q17FsHAl B t] o]
E =gl (130)el 2ol S eiel 7k A3 adrh A8 Sof, kg 302 7 Hd wlolH Eeto]#(130)
of 23e F9XH = T 1/3 FEoE HFAH I, o]of whe} dlolE =ato]H(130) Wi-ofl X3 dlojEl JA 3=
(10)9] & A frh Z, 2 P = ﬂﬁﬁl”ﬂﬁ(wl)e o]-&3lo] & o] (D)2 ¥ == o] E
25 E ke vlolHetel E(Du DIKE FggozH Holg HA32(10)9 AZHES A8 = 3= 3ol gl

HHE E 9 A0 160)E S WD) B30 kA HolE 5 7Hohel HolHekel SD1L-DIk 2 83
of 39 & UEF 159 71H1H) F ol 879713 £ kA1) A AEE e Z A5 o] g} 212}
et o 7] A, 1’4@31 E9A4 ?HMT(IGO)OHH TR EE kY] Alojalss B 73 Zo] Holy 7|7t AR T3
T2 alxor FFHETE 39, = 20 = tHE| Z A Ao H(160)7}F EFol W Ao]F-(140)2] 2 F-o Hx=H A
0% EASRGAT, BholW Ao H(140)9] thite] A S5 9)

OH

)
.ﬁ

H

g
a

[\l

CEREREEEETRERY RS EEEey

flo

3
T 30 Ao HolA kB 302 Ho|E] AYL P, 1, B Foz uyE o7 ettt 18 & 39
EAE HEEEEAE dlold Zebe]H(130)9] AMA 51Dl H& ¥ vk 7k ste] Ay 2 gkt

Fzahd, gEaE A A5DE Al 1 29 FH 22T, Al 2 &_ﬁ% AHT2) R Al 3 =291H 2AH(T3)E F-H]ghrh,
{EA) H d2AE(TL, T2, T3 v EARAAHZ gA42 o 9lon, & B = 293 22KT1, T2, T3)
MOSFET(Metal Oxide Semiconductor Field Effect Trans1stor o] &},'MOSFET' o]g} &.)o 2 FA s A| 1,
7140 2 NEFY MOSFETC &2 449 4% qit}.

oft il ox Hi
2 o N w
J—TI N N]O

)
{0 %

A 12 RZAHT D= Al 1 =58MD 2 Al 1 dlo]Elghl(D11) 9] Abelel] H&eth, o] ef & A 1 291 22HT1)
= OEEZ A Ao F-(160)ZFE Al 1 A|AAE(CSH7F 352 o -2 Ho] Al 1 HJADoZHE F55 =
A= dolHAEE A 1 dle|HHJAMDMIDOZ Fwgtth Al 1 dlolHaJADIDo = F34 deolHalss 7] =2 oA
Arg g del B 719713t &<t Al 1 vlelE ekl AHAIEI(C 000N AGE T



535 53] 10-0666640

ATDE A L EHAADDH A 2 Aol EAAD1D olod §E5E ]9 G A 2 291825 412)
Xﬂﬂﬁ*(lGO)iTFﬂ A 2 A X Z(CS2)7F o542 v §l-2 FHo] A 1 dEQI(D])o =2 F5H= 1

2 dolHed(D12)e &2 T3t} A 2 dlo]geld(D12)o 2 T3 % HolHA T E A7 B2 of A H‘ﬁ
75k A 2 HlolE el AN (Cy, )0 AEHT

_4_I_4—|—’

3 tﬂ°1E171%7

_—

A F-(160)ZFH-E A 3 AloJ42&(CS3)7F 52 o &-= ol Al 1 E8gJADD ez T35 &F
SR EN == golggel(D13)e 2 FF3ett). Al 3 Hlo]HERA(DIDL 2 T35 HolHANEZE A7) E2 oA AW
& 606 7] 91713 Bk Al 3 o ekl AMAE(C,,, 00 AZAT. oo} 2 FHE T (151)2) A 5 274

2 3A2(110)2] Fx9 A3ste &8l 2 g}

A3 2YALAHTI)E= A 1 =HeADDH A 3 golgakel(D13)Y] AM o] &gt} o]} e A 3 AHLAH(T3I)
Z A
Al 3

= 20 BAE N MAS] A5 F RAQ) H48 Hehle d 2zt o714, & wwe] A4 o e 5
4

] z
of EAE FaR A E A gt}

A S, 22w 44 o] T AR SA(10)E £71UEAHOLED)S), Ho]ER1DmE), ol 5
A A0S, Sn-1), W Aol <] ), A 1AL AVID) % 2134 (Viniool 15 510] 9] 571

A2AOLED)E 24A7]7] 918 547 A4t 34758 2(11DE L8 47] dolHal(Dmk)d = 47]
wmo& dolg ete Fel dolg el AMAEC,,, )7 BA ] Atk

Fr 7133 22 2HOLED) &= o i =71 =0] ﬂi?%ﬁi(lll)ﬂ] ﬂiﬂ Aard=o] Al 2 - Jﬂ‘?:}F/‘r‘”(\/ss)oﬂ A
()] Ak Fol 2 5 vt whe

oAl 2 AD(Vss)2 Al 1 ALd(Vdd R Ee A = JE}TE At = &
A, 71935 22 ZAHOLED) = 7] 8l AT+% 3 E(lll)il‘i—ﬂ T E Fe AT sk Ws Wi,

staTE3 211D+ 1709 2E8A] AHAIH(Cst) ok 6712 EHA~H (M1 WA M6)E Eﬁ(z%}% TEAY B3R
TAET A4 Al 1 ERALHMD = 75 ERA L olH, Al 3 ERAAH(M3)= Al 1 ERAAHMDE thol 2
= A4 [Diode-connected) Al A i-E A4S A flgh wE A BAF ERAAHo|aL, Al 4 ERAAAEH (M) E ~E
A AHAH(Cst)E 27184 7]7] 918 2713 ERA~Ho|th, 18] i, A 6 E@.XV\H(MES)L 71232 2HOLED)
o W35 Alojet7] Y& WA o] EMA|=E o], A 2 B Al 5 ERAAE(M2, M5)+= =913 EWX2=E o]t}

A1 =3 E 1*E1(M2)L A =702kR1(Sn)ell Ale] E o] A= ar, ol ehl(Dmk)ell A2 =ro] AA =,
A 2702FRA(Sn) & Foto] dEE = A0l "’ Fof HolH ekl AMAE(Cyypam) oA A EE = HlolE A
Eh= s

TE& ERMASHWMDE 7] Al 1 293 ERAREM2)9 ==l aad=5e] ddsar, =EWM)el Aol Ed=
o] AAHY. 7] mEMN) = EEAY B ERAEHMI) Y &2 e =Y dds3 2EeA4] AAIH(Cst Y Al 1
G2 & Al EX ol ZA A whebA, -5 EJIAZHMD = Al EX = 2

FE A B EAAAE(M3)E A7 5 EWRA2E (MDD AllEATF} A2 FAolo] AAHY, A4 ~70gke]
(Sn)& F3te Ags = 2W2 5 §Hete] 75 ERAN2HMDE thol o= AAA T, wpebAa], 7] 270205 m
2 5 ERALE|(MD)E tho] =9k 22 AE7) Ho] A7) ==MN)ell ¢t Vdata - Vth[V]7F QI7FE | o] &= A7) -
T EAAAE (M) Alo]E HSto] Htt.

%2713 ENR2~EH(M4)+= 7] dgEel(Vinit) 3 2E 8 X AHAIE(CsH) Q] #| 1 ©@A} Alo]ol] AAE L, Alo|EHZo A
A¥ n-1 HA 20281(Sn-1)¢] 20A S §gate] oA el wf A7 ~2EGA] APAIH(Cstoll T3 H HdatsE 4
7] 271 A el (Vini) S Eto] WAA| 7] o 2xn A7) A& 2] A] A A E(Cst) S 27|34 71T},

Al 2 293 EFA2HWME)w Al 1 ALdAddEJgVdDH 75 EWA B (ML) O] &= Abolo] AA R a1, Alo]EX
ol AAx g o] e}el(En)S Tt Agds = dFAof s §l-2 o Al 1 ALAFVdD S 7] 75 ERA 2
EH(M1)E] A=A 171,



olﬂ

=53] 10-0666640

i~

g o] ERAAE(M6)E 15 ERA2EHMD Y 71333 2 2HOLED) Aloldll A= a1, Alo]Ex=o] A4 H 7]
W) o] 21 el (En)S Fato] Ay s wagAojxl o] $iste] A7) 45 %Z]*Ei(Ml)Oﬂ/‘i ARE = A7 e F
= A7) f718F42AHO0LED) 2 dAgdit}

2EZA] AHAH(Cst)E Al 1 dLdAL(Vdd) 3} 5 EWRAEH (M) AlJEM Alolo] AAEM A 1 A49A

G (Vdd) T} 7] &5 ERA2HMD Y Alo]EA S Q17ks] = 9} Vdata - Vth[V]e] A}l s sl daetE 1 2

& 5ot A gt

T 4ol = Al 1 WA Al 6 ERAAE (M1 WA M6)7F PEFY MOSFET O 2 = A 5 QA gk, B akr] 2 o] o] 314 5] &= 7

L oy, B dblo] &3)= 7] g Foke] Bl A= NEFY MOSFET O 2 A A S 4= 98-8 A4 s},

A71ef 2 9] shAol dolE Al Q1Y }QL AL dlelH 719713t FF vlel Bl ekl AFHAIENC 400N BlOTE

Aol d-gshe AgE AdstaL, 270713 Ek dlol B el AHAIEN(C )0 A73E AtS stz F33 ol
atalk)coﬂ A e sAlol 7o) st Fashy] Wiel, S sdd Al -

2ol glolgekel AR A (Cyypp,-C
A

NS T 7] vl L3 3= <

Ft:l

AIE 4 gl

e, 718k 2ol HEEEYAE o] &8to] HolH 7|47k 27ke &

of A= HolE 2] AMAE(Cyppy) oF B2t o] 2E A AAAIH (Cst)7F &= FAZAEHA dlolE etsl Ao
ATE(C gyrami) O A7 E 0] 91 dlo] Bl S (Vdata)ell st dAsk7t diolgfekel B ~E 2] A ARAIE(Cyypmie 3 Cst)
o sl AL wl(charge sharing) ¥ o] A4 oz & EWAALE (M) Al]EAN (Ve )<= 8H71 [478H4] 113 o)

ek

2] 3}
7

o224, olH 74717k St el v
713k &<

314 1

Vg, = (Cdata*Vdata + Cst*Vinit)/(Cdata+ Cst)

A71M, Vay, = 5 EBAZEMDS] Al =R, Vdatat Blol8 A, Vinites 27183, Vdde A 1 294,
Cdatat= 7t dlolEjelRle] AT AE B Csti= 7 shale] 222 A E S epan,

71 [F84 113 o] 5 ERMA B (MDE] Aol E- 4 (Ve )< dlelEleh] A A B (Cdata) ¢} 344 W) 2E 2 4]
A B (Cst) o] AfAI R 2o whe} 17} s o] B A OL(Vdata)ﬂr AP EA (Ve 3] HA7E s = As o 5 A

=, AA Holg el o 7FRE Hloly Aot Bt w2 ghe) Mol 7w EMALE O] Ao Edatz I7bE T, o] & <l
sto] E¥l(black) Al Z=9] 7l o] ol YA Ho] FETAE H|7F £4] @A ¥= £AFH o] ATk

ol & 3| d3st7] Y5t & dHolE g 712011 H &l = A7tshd 5 1 F dlo]E =2kl o] A9 (spec.) %%%
e =R e 017}0}L ALl Brlsst), i uE A woto 2 A 1 AYJAN(VAD)E W o] gl o]
gAE T2 7 shARE Al 1 A7 9K V d)o] ol = ) 2 AY A HVss) = ol of dhe}, upaba] A At
(Vdd, Vss)9] DC/DC &S 343 7421714 "t

upebA, g o] AAjdol whE Bfa= 7] I 40 A E nkep o] Bz AWAIH (Caux)E 3H4 ol k= Ao

=, 2 2o AAjde i stas BE ARAIH(Caux)E W 2.

471 B AWAE (Caux)= Al 1 A=0] A 2702k91(Sn) R Al 1 293 ERALEH(M2)9] Aol E datel] 55 4
HaL, Al 2 d=o] A7) 2E2 A AHAE(Cst) R 75 ERAZHMD) O] Aol E date] &5 Ad ¥ o] At

871 Bz AWAIH (Caux)= 2307]hell A g 7]k o 2 Mats A, -5 ERALEHMD O] AlolE A (V)& F2E

(boosDAI 71 GBS Feh. 5, 2N 59 298 AL 2 2AAHVVSS)eleh shar, 27459 shol a0 3



=53] 10-0666640

o] 27N H(VVDD)ol e}t stH, B ATPAE(Caux)e] #| 1 A=roll A7FE = Hdete] =9 27 HAF(VVSS)ol| A sho] =

7 AK(VVDD) o2 WgEH o g & E A 2~E(M1)2] AlolE k2 47 228 A AFHAE(Cst)9F B3 A A H
(Caux)e] AZH 23 B v A535HA Ho)

HFAH 0w 5 ERA LY AOlE AR (V)& et o w2 Yehid sh7] [84] 2] 2ot

o4 2

CstAV = CauxaAV

Cst{(Vdd - Vay)~(Vdd - V)b = Caux{(Vay,, - VVSS)-(V, - VVDD)}
Vi = Vg, + Cauxx(VVDD-VVSS)/(Cst+ Caux)

o]7]4, VVDDE stol@l®e] ~70a %, VVSSE 2% # o] ~7al%0]il, Vg & 2528 2025 (VVSS)Q7E Al
T& EWA 2=H O Al EQA A V& steldllo] 2215 (VVDD)I7F Al 75 EA 2~H o] Alo]Edal Hete]H,
Cauxe B Z 73X H, Cst= 2E 2] A A A Eo|th,

A7) [4782) 219F o] Bx AAE(Caux) B F -5 EWAX2EHMD)Q Al 1EDH} Aetol B (Caux
(VVDD- VVSS)/(Cst+ Caux)) T S71ste] 719 Aa®S B 4= ) mehA, &2 o] ﬁlix 19 A7F Al &
AF7F AL 224 A 5o] ZEZAE H|71 w9 Follt), o] &= & 59| Al&EdolA ﬁﬂroﬂ ol3lo] = ol )

% 5% % 4o] EAH o] BAARAG QA7b A B2 BAARFE e AR Aol

1 AAHGVdDS 50V], Al 2 ALDAR(Vss)S -6[V], o] i dle] €] 7t
(Vdata) 5[V]E A7Fekglon, NE5e A7 &8 Yetd 1, 7F2 52 A|7HS et

A1 ALALXVAD S £ diolgH AT FdatA A & A9 ghddd B AGAIH(Caux) & FA3H] Holl= &
ERAAHMDA SR A/77F ¢F TnA BEE v A4 S8 FEGAE H[7} o §- ol XA A9k & dy
o] A A] ol A ¢} o] Hx ﬂﬁH/\]Ei(CauX)% f%”é o= By o AF7F oF 0.02nA A% E8 29 (spec.
0.03nA o]3h< Wh5el, FEAE H| % SH ) mabA, gha o] Bz A A H(Caux)E PO = A, ﬂilﬁi
Q7 == dloly HSto] stolA] = A& WA 0}"4 A1 A2 LAV, Vss)S ¥& Z a7} §UA o] DC/DC &

o] Folxitt.

olul, 22 %] AR AE(Cspe] AMA B2z 1z ARAE (Cau) el AN 1Tk 2 Aol wpgtashe, 47] & 59
B9 =g A ANAE(CsD) ANARLE 12 ANAE (Caux)s) AT ARk o 108] FE7} 2 759 A5
o] 4 ghol .

l

g o] Aol whet &= 3ol mAlE Al HEE S A0} = 4] mAlE Al stase] A xS
UEH = 32l &= 72 = 60l mAE kg = o] T ahs AW sh] f1E Blej et

T 6oME Al 1 EHeADD AZH shbe) tdE:
thal 7hg 87 &2 ek (S, k=3)

rulu

A (15D F=R), A=(G) 2 EFB)Y F3lihEo] H&5H

L6 7S Az, AR 15H7|7HIH) F n-1 HA 27077 52 4] n-1 /\7ﬂﬁ‘r°1(8n o7 29 gme] A7)
Ma7F FaEeh Al n-1 2381(Sn-1) o2 27057 F5HdE dE=R), 21(GQ), EF(B) F-3t4E 7242t x25hd
%2713} EWRA 2B (M4)7} B -2(turn-on) A}, 27|13} EAA 2 (M4)7} 61— &H éEEW AP A E (Cst) 2] Lzt
2 FTF5 EA;MXAHMD O Alo]EvArt 2713bd Yl (Vinivol HEE T &, Al n-1 271821(Sn-1)2.& 27X 5 7}
THEHR, G, BgAE 747 2B A AMWAH(Cst)oll A= o] hd o] Z el dolE et =, 5 ENA2H
(MD)e] Aol EAGL 2713} It} Al n-1 28k(Sn-1) 2.2 20X 57 352 w) Al n 202kl (Sn) 3 A5 A 1
2914 ERAHM2) = 9-2 3 FHE X8

_10_



T =

535 53] 10-0666640

o] HlolE 7YV Bt A H o R FHEE Al 1 AlojAE WA Al 3 AojAIE(CST, CS2, CS3)ol o&ke] A 1 2%

ix}(TD Al 2 2993 A22HT2) 2 Al 3 *Hﬂ 2ZHT3)7F 22 o 2 -2 ok WA, 4] 1 AlojAlE(CSD)el 9] s}
|1 2913 22HTDH7F -2 =3, 4l 1 82D o s FHF%EH = R dolHA 7 Al 1 glo]gekel(DI)o® &
gk olw, Al 1 dlelE ek AHAIE(C, 00 Al 1 dlolHEIDID o2 T35 R HolHA S o t&5= st
ol THEY. sz, Al 2 AAIZ(CS2)0l oste] Al 2 29 2AHT2)7F |-2 =W, Al 1 25Dz &5
%= G dlolHA ST Al 2 HolEE1(D12) o2 FwHch o]ul, Al 2 o] ekl AMAIE(Cy, g0 Al 2 dlo]E el
(D12)o.2 ¥FE = G HolHAZd 35 &= Aol FAAT, vpxeto g A 3 Ao} A Z(CS3)ell &Jdte] A 3 =293
A2ZHT3)7FE-2 Hd, A 1 480Dz 255 = B UogAlE 7 A 3 dolegel(D13)ez FFHt) oju, A
3 ElelE el ATHAE (Cy,pyp)1E Al 3 HIolEEFSI(D13) 2 F3 5= B dlo]HalEo] tl&5¥ & Hgte] XA &
A, o] E 714713 ok Al n 27 8Q1(Sn) .2 AWA T} FE A 7] wlEol 22 R, G, B 349 E R, G, B Hl9]
BN E 7} T35 A et

2

=
o]
=3
H

ok Al n 2N (Sn) o2 2 g A5}t FFETh Al n
Mua}ﬂ(Sn)oz ﬁzﬂﬂiﬂ FFHUR, G, BAE ZH 7ol 3E Al 1 29 ERA~HM2) 2 FERAY B E
29173 ERA 2B (M2)E dlolH 74717kl A Al 1 WA A 3

WX ~El(M3)7} ©l-& 9tk R, G, B 8% 2}2be] A 1
dlolE 2hel AMAE(Cyypy NA Cuppage)l AEH 2R, G, B dlo]El 4 50] 485 = 49HVdata)S 2R, G, B 325
2 A B B A A MDE TE E A OMDE ol . A AA7IE e ek 2, ol e.m

AAE T B 2HMDE Fate] A 1A A 3 vlelHekel ATNAE(Cyury A Crnn)l AZAR, G, B Hlo]
B2l 5] 4S5 1 eHVdata)sh 5 =X 26 (M1 2 AH(Vin)e] Aol d@al= 1 eHVdata-Viny, [V])e] T

s EWAZEMD O] AlolEdtatet 2E 24 ARAEH(Cst) o] el QI7FaH whebA, 35 ERAZE(MD) 9] Aol E
wabell A= Ak 471 [58H4 11014 yekd gt 2o

oI A n A sl A0 A, Al Ao 24 ol WAL A, A2 2819 =
DA 2B (M5) 2 BB Alo] EAASE(M6)7F |- Ho] 75 EdA 2EMDe] Axgkate] 27k Al 149 (Vdd)
3} Aol ExkAtel 917kel Agtel sk FEARTE A7) WA ] ERA 2 (M6)E E8he] 7193 £AHOLED)Z
Fuol 24 Amel Wo MRtk o714, 5 EAASHMD Ao Exkate] 917h8 Agte 47 [Fe44] 210 1}
EF gt 2,

b, 2 o] i 7] AAEG A GA A= YEHEZAA (15D E o] §35te] st Al 1 €A=&
Ao FFHER, G, BHOEAZE k¢ dolEael(DI1-DIkSZ F53 & 9= AH o] °‘1ﬂr TS dlolE 7|
A 717 F<k dlolE ekl Ao A i Cyata11~Cuaatar) Ol HICTE A S ol tf-&3k= A4S A 7gskar, 270713k 52t vlo] el 2}l
AWAE(Cyaa11~Copara) @ 4738 ASHS stz F5adth o] e o] dlojE ekl 18(Cyata11Coaar) TN A%
H AL FAlol 7zt ﬁ}i;oﬂ FFal7] wol =, TUE Al e o] dHolHAIZE a3 4= 7] wlitel] 7Y

g 3] e FAE A

—:lﬂON

)
E=)
>~

3, Z42he] Bk vl Bz AT AIH (Caux)E B4

dsto =M, dlolE kel A AIE(Cdata)et 2E#A] AAIE(Cst) <
At (charge sharing)ell &3k 340l ¢1715] &= A 9to]
o] 0] 2] 31

StobA= TAE s dste] FEHAE HE P 5 AT

o meh, AAALHVdd % Vss) & & DL} §oj A3, DO/DCRE] ghsls AL $AT 5 9
oM, B e A Sof ARA T, B 3 4 AL 7] AAlele] B g, B o] &3}
=& Rokl A B0 A4S 7HAE A7t kel SS T ANE Bl 47 M wE A8 A EF B oune] Ay
9] &gt
EEER-

AHgh vhslh o], 2 i e] A4 ool mhE f7] AANE BAEA G elahu 2t sha o] wx A E (Cau)E DA
FOoM, UL EA L TFo] ME A2 A7FEE ol A FAE HAFORA, B Fdol F5A 2E
e vk e,

_11_



ol

=53] 10-0666640

whebA, dlol 8 deke] el mE LA (Vdd 2 Vss)e W& a7t flojABg, dddst o559 DC/DC &89l

SERES

il

%1 Bl f7) AR EAGAE dehlE 2e et
w2 i rge) el me f7) AAE BAGAE JEE B ey
538 % 20 wAE TEE EE A o g el g2zt

!
S
rir
!
\\]

of TAIE Nw M7I9] stA4E & taAQl stAE Ve« 2 x0|t),
55 T 4o EAE 3k BEHAZAY Q7 A EEE B HFHES YENI A B ol A3l olt)

B0y Aol e © 3] BAE GEH RE S A E 4] BAY GEH a5 AL TEE
ER = 32w,

100 : FA 31 120: =70 =gto|H
130 : dlo] ¥ =z}oln] 140 : Efo]™ Alo] 3
150 : dE|EP 25 151t gHE Z P~

160 : LHE| E 82 Alof 3

=
g

_12_



=53] 10-0666640

A 4 data

Hsync

Vsync

30

Aog m.m_waa&m Hlolel S2tolw
Ds
vdd
r—|--—— Tt —"—rr————7T-rr————° A
S _ _
So Ei ! T 1 T |
Lo ea Bt P Tr_ﬂﬂ_l_l Pim |4 !
S2 “ o * * "
T 1 T ? 7
».m_E _mn m vl* “u.m._ _l vI_ Tmm _lA .. P 2m-1 P2m “
=2lolH mau__ .. m
Eo - 1 i ———
“ T* T-T: T v|_ U:l_m T * YA_ T:l_:_L T YA— —U:l:._._ T |
S _
E T - 1 i
" v|_ Tz_ T vl_ T:m T v|_ T:_,:l_ T vl_’*U:S [_'A “ m <mm
f L N 1L L
20 .m

_13_



=53] 10-0666640

Vss

140 R,G,B
data
Etold clolgf =2to
Hoje | S 3|0l =2folH L 130
151 151
o — R T
Cl2E By | |Ce A1 CIUEI BN Hm CIYE BN 150
Hoig .“
D D12 Dik e Dm1 Dm2 . Dmk
120 So 2 3 a2 3 Cdatk " Cdtant 3 Cdtan? 3 Gl
S T T T =
Er | |
S2 | - |
hd hd hd hd hd hd
Ex | 1 1 11 ]
et e el Heml tEmt et
A _ _
=ajo|t] _ . "
[ |
| |
S ! !
Er | |
|
| =

D4

o

P

r 7 o
e 3
T T

_[_r
_H_TIW
| [
[ N .
('S T B
I B -
[ | a
RUAAE
_ [
_%_MM
| 3
I B R
o S
RENEEN
_ I L \
_ -
_mm_w
8 s
L _ o

_14_



=53] 10-0666640

Dmk V_d_d
r M5 |
| LJ |’\—1 1
Sn [ { M3 |  ==Cs |
| (15t |
| MLATN |
| =] |
| M4 bt
| M2 i
| 1L
En ‘ M6 |
I . _]
Cdata mk—[:——<
” oeo Vi
777
Vss

_15_



=53] 10-0666640

2z HIYAME (Caux)
ASHe SUXF

|52 ST AIE] (Can)
A BUNRY

BUHF )
] T T
7nA ] | m , 1 A
BNAS - o e e e e R
o | I N R
m‘., ] i I | | i
" 4PAT—r— - — - — e s s - - - 1 — = - ]
Hi ] W % ;ﬁ ﬁ ﬁ |
] | | M |
onad e T —
] W |
o:>“ : ; T
0.016s 0.018s 0.020s 0.022s 0.024s 0.026s 0.028s 0.030s

AlZH

_16_



=53] 10-0666640

_ A0
r—-—— -~ - - - === T
| | 151
lcst-4[ T4 cs2—[ T cs3—[ T |
L -1 3T J
Sn—1 D11 D12 D13
Sn
En
7 7 7] 7vdd ] [ 7 7] vad 7 7 7] vdd 1
_ M5 ] | _ M5 ] | _ M5
| S ST LU
- | d M3 | =FC«f | [ M3 | =Cq | d[ M3 | =Cu
B I Srummit | | Gty | | Gy
H | al [T T _ _ al .t_l _ | M T
wa by Ll ] Me et ] M4 Jpy
M2 M2 M2
| = =
Cdatat T _ ,\@T‘ Cdgtat2 T _ z@v‘ Cdatal3 T _ _,@Tl
[ R B L _ L L
/OLED 441R it Mwo_.mo 111G vinit M:No:mo 11B Vit
77
Vss Vss Vss

8 =(R) &4 a2(G)FEk ER(B)F 3t

_17_




=53] 10-0666640

W7

Sn-1

Sn

En

CS1

CS2

CSs3

72
|
|
|

Data %’/

I
|
f

=
A
=N
S

o
~

nHA
27|12t

]
|
|
|
T

¥2

o

= ot
~

| n-1em)
| Aalzt

1 +871ZH1H)

1 2Y712K1H)

_18_



patsnap

TREHOF) BB AEREKE

DFH(RE)S KR100666640B1 NIF(AEH)A 2007-01-09
BiES KR1020050086370 RiEH 2005-09-15
RIB(ERR)AGE) = ESDIRBIRAF

HARBE(EAR)A(E) ZESDIRARLF

HRIZBA KIM YANG WAN

£BA KIM YANG WAN

IPCH%S G09G3/30 G09G3/20

CPCH#%%5 G09G2300/0852 G09G2300/0861 G09G2320/043 G09G3/3233 G09G2320/0238 G09G2300/0819

G09G2310/0297 G09G2310/0275 G09G3/3291 G09G2310/0248
RIEBAGR) PARK , &

SNERaE Espacenet

BEGR) 110
REEYEL (RERN ) BREE , UBTIMEEME R RN BIREBE /(
WERERYENLE, BNELEREBOEERER , AMBHE, 2 T
MRERBNBERE. ETERSESMEE (110) , HE¥RES r o L i
FPABENBBEENIIAT , HETBG. ARRHHFAMESR - L E’Ta = Lol
HAABEIHERSMER, BEABINFEARBERERRESE. ¥ E‘ x

|

|

BERFFREEERMA S N , XEHELEZIENNS
BoEER. BINBRIIEFMHEAE (Cst) MHFBIBASE (Caux ). ™ M4 |p+ S
GHERBMNTHEESFHREBBEEANBIERE, MEBAEEE
BEFHBASNAFECE , FELYRBEESHBETLRESREN , 7=
AT EMBIEBENIMEBE,

I
En } —]

Cdata mk £
- OLED

Vinit


https://share-analytics.zhihuiya.com/view/22b2bc19-45c6-4f45-96d0-6d6b6886166c
https://worldwide.espacenet.com/patent/search/family/037671263/publication/KR100666640B1?q=KR100666640B1

