SES351 10-0800524

(19) WHRI=53% (KR)
(12) 55355 (BD)

G

(45) FYA 200870204
(11) =93 10-0800524
(24) =42 2008d01€28Y

(73) &31AA

(51)  Int. Cl. A B =4 A
AAR F4
GOZF 1/133 (2006.01) e
) =9 s 10-2006-0013704 (72) A
- S A
(22) 2997 20061028134 g2 _
AN AR 2006028139 ﬁ@;ﬁv1%ﬂ¥%wu%mﬂﬂﬂé1m%
(65) B/MHAZ 10-2007-0081624 -
43) FNUX 2007'308€ 172 T
( )Oﬂ j o= a7 e AxT AP s sololgtE 103-1209
(56) A7l AEd
(FHof] A=)
JP10143118 A 1) el
KR100546428 Bl -
E3HAZ S
AN ATF F F 6 F AR oy
(54) NA EA| ZH

(57) & 9

HH e Hasee] AR

e

3} 3]

=13
=

> >
o
=
e
n)
©
2,
o
ot
o,
)
N rr

Ao, Ug AAsAE 9g EA FHel #d Aolth,

Fahis 2ol dlolE] ghel @ % Holw o] dhtel gofEl ehel
=

AW E (Peak current)d &=

2 A A7E Zak

A} B3 (EMI @ Electromagnetic interference)Z

A3 B4e] HolE] B2le] dolE] AEE FFelt doly =
A7) o de] e
ek 37 o4kl dlolE] Bel & F HoE o= sjute) dlolE el
ZeRA A7) ZeAA SebelwE Egeh

dlol8 #<91S 2] %}A](Precharge) Al

A Eqow W},

S/Rm |~

——304




SES351 10-0800524

HE
.

(72) W=}
=

2744
A7 LA GBT FEE HHFIEA| Edoly
E 945%F 1702%

x

Pt 94kl 681-28 10235

o




SES351 10-0800524

Z5/F 79 He

ATE 1
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71 Hael dHolE Elel A7l dHoly Alzrh ddE7] oldel Zrl Hae] oy #le ZeAbA|

(Precharge) A1715L, Gt ol4pel o] dlole ehele Eatehis 37 ol4kel HlolEl 91 # 5 Aol ol o
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T e 94 24 2A.
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w2 Hagde] A # Aor, vs AAsAE A FA Al #d Aot

ARt ALE 7 EAShe whe A Ao ek 87 et FEE JAFeta o, ol F&3te HITd e
LCD(Liquid Crystal Display), PDP(Plasma Display panel), ELD(Electro Luminescent Display), VFD(Vacuum
Fluorescent Display)% o1& 7FA B3 %Al FA7F AF-5o] $ha dF= on o8 FX|o|A TAFAZ &

S5a 9l

o714, ol b Wek EA AR F A4 EA A Y] By dd w29 Ay Jw e

B e Z)wel ofdlo] J1% Alolo] oA fH&S i 94 BAL T ¥, 44 Bh FHHE

A AN zAske] g BAY B L WHA I, o Bakel £Y WA slwe] Fasle We) Fg
. . e

T, H2 g d Afolol taZHo] AFelA FASH AFst e AAIEA FA = A LM dY, 9y
T d 5 oY JHA AR gty FEER s vk, B ofudt A=EFA AMEStL =
28 A A FAFE =EE (Notebook) @ U E (Monitor)et tJx & E]Bo|(Digital TV)& NA FA FX
7HA] gk Eofoll Al ARE-E a1 9ltt.

dubH oz MNA FA| FA= o] HAIEE A gy, A dde o §IX|3te] AA HIE TS}
= TEFE o] R, T AR HEs 5] 93 ol =tolH 9 Alo]E E=teld, HeolH =
ghol 9 Alo]E 55 ¥gsig

T A4 =
(104), Efol™
GLn) Ztzte] &

Al %H% A IE(100), Ale]E =FolH(101), dlole =greo|1(102), ZAx] =&fo]H
22 (103) 5& X33, Alo|E =golu(101)E= B9 AolE g<l(GLl, GL2, ... |,
270 éi% Ao R A Fsta, dolE Zglo] ¥ (102)E B9 A ZE A 2E(S/R1

WA S/Rm)E o]&3} olg QoL ’LZ‘Z(DEl WA DEm)E +=x8 oz A Fskn, o83t B9 b
o]F] <eflo]lE A& (DE1 WA DEm)ell oJsllA 2914 AAE(T1 WA Tm)E SalA H59 dolg #21(DL1,
DL2, ... , DLm)el 1 &3 F71(1H) <t H59 dolg A5 (dl WA dn)E TAF o= HAEdsir).
a8 a TR =Rl (104)E 1 3 F71(1) H& 549 do]y #<1(DL1, DL2, ... , DLm)ell &2
o8 A& (dl WA Dm)7} Agd Fofl, LA ool E 4l% (pre_en)oll 9f3iA =9A *1}2(51 WA Sm)<
o] &3le] Ee] »E dolg #Ql(DL1, DL2, ... , Dlm)S Ao ZelxkA] A|7]t}.
o3t g ®A A9 ZEAA tE5 PEE ZAA =he]H(104)7F FAlCl EH4e BE dlolE el
(DLL, DL2, ... , DLm)& ZapA| Al7|E=, Zeabx] =efelw (104)9] & F-H& S7HA7IH, 2] Heo]
B 291(DL1, DL2, ... , DLm)¥} 9tk EWXAE(TFT) Y 34 A 7l A= 4o air A4 AfAH
(Cloyel A== HA Ao dia d4s FHFgezA JAS AstA7|e TA-S 28T
FHtoll = 20904 o] YAE ElHo] § N HA AXIF AEEoZN HA ¥A HES FEshe =EolH
A4 32 (Driver 10)9] F8A40] A S/ k. A4 HA Hde nald= 2 gysts o] F7] Hair=
T5 A2 A b dels(Data) 75 S7FAACk sk, T3 Ad(Channel) & F7FAIAF 3k,
AR T TYoE A3 T HAIZAA anjFHE dHo] FUtEE amrt A o
2H] Mo Frhe FulE ] i 225 ZE7hA sed H(Chip) WH-9 2% 452 HAH3 R H5S
AN 7] Dote EEE A8 = A Haz dAar Wl (EMI:Electro Magnetic Interference)@AFe] A7}
1=

gjo] o] Fuzl 3t Jled A
olg|gt FAHS A3y Sl 2 e A qA FA mEholw HAIRA H YR 2E2E F9]7]
A8te] T AA & AR uf T Apx] 29X 5 dHolE el Fo R o] LA A9AE Al?& A F
I FEARoRA H WHEoA FAl BAEHE 98 BAF A7 A6 ARty WS Foled I B3Fo)
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Ak,

wyo 7y ® 2§
2718 BAS gAsly] 93k Bk Ba=o] ol ghelo] dAEE AR Iy} B dolE gl do]
H A5E Fdshes dioly =etolny] 2 549 dio]y #ele] HolE Ala7t AYE7] o] de] Ho] dHolE
2hlS | A}A] (Precharge) Al7]1aL, aput o] o] A7) dlolE eiels X§sh= 371 oo dioly 2l + &
HolE o]x &lte] dlolg w9 #& tE dolg < 71 tE A FA ZaxpA| Al7]E ZEkatx] =glo)
HE X3sh= e 5o 3},
2HA]
T3, dolg 29 9] Mg 4] o)A 870 ol8lel RS EFow ),
gk, deold el w2 1070 o] 100071 olske] HleolE 2hls EFtete s 5 OE gt
T3, dolE #l & BT FAdd e ol #le X AY s ool A Aol gt Mg dlolE &
AL ¥t AS 5Ho= g},

ERE, olgh Al Ze A E = 3 A o) o] wlolE =]l o 3k EZE A Al ke Apel= FAst A &

g Ae 5FoE .

gk, dolst T 7 o]Ake] dHeolE #©el & F Aold Al ZEAAEE T N A dlely el o Y
ZE A A7 kel Aol 10ns(Ux=Z) o4 100ns(Ui=x) oldkel AL Ex o=z ),

B}

7

&3 B T d AA] ool mhE A A AAE HER Ewoit,

EH, 45 % 39 ¥ odye] e o 44 do] W oy wA BX F LA SebelnE Uehi Buiol
o,
EE, E 5t % 39 B ougel W o wA X6l AFEE B4 459 volWe v mvelt

%304 ® 5% AWuE, B o3yl f A4 o e o0 B4 AT Y AEE00), AelE Seheln
(301), WloTE] =ekolM(302), Ehol ZAEEE|(303), TelAx mehelm(304) S T,

A I (300)e AR nxHE B4 Aol 2<1(GLL, GL2, ... , GLn) @ H=9] o]y #}(DL1, DL2,

., DM E FEEE F4o JAR o]Rolxa, B Alo]E #Rl(GLL, GL2, ... , Gln) ¥ F9] o]y
2191 (DL1, DL2, ... , DLm)e] L} F-{jol &= Ao|E A=, st Ao, &2 A=, 2 =8 dFo2 F4H=
ek ER@A 2E (TFT) 7F w2 =, 2F S o= A ARA- 2= (Cle) 2 5718t = A Edo] ZxHT}. o
28 AR HI(300) BF AolE l(GLl, GL2, ... , (Ln)E Ea TFHE 20 A5 9}, EINA=
2QI(DL1, DL2, ... , DLmE& F3] AEH e H59 doly 4ls(dl WA dn)el wet 2 FAlof 3 EA S

Py
T
&

®
S
Mo Ad

Aol E =ho] ¥ (301)+= EfolW Ao 2o &Hste] H49] AlelE #Ql(GL1, GL2, ... , GLn)ol| F=atH o=z
2 NEE FFI.

Hlole] =eholnf(302)+= BRol™ o] Alzol Siste] Hao] AZE A 2H(S/RL WA S/Rm)E ©] &3
o5

2] dlel <lefo]& A E(DE1 WA DEm)E =AF4] A&ste, Eloln AEZ2(303)Z5EH JEHE B
o] HolE 215(dl WA dn)&= 1 8 F71(1H) skl E52] do]E <lofo]& 415 (DE1 WA DEm) 7} Zd?—iﬂ

o rfr 4 Jz

dl, olw) zkzte] wlelE] Qlefol A% zhel DIvbEe] AlZF AL i wle] 29 2AES FHA 5
tﬂ olg #}2l(DL1, DL2, ... , DLm)ol]l AE3t}t. od7)o A, m /e 29F A2AE(TI WA Tm)E& mfe EA AN
A EE o]&goaH, &olatA F4E 5 ATt
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el Eepelw (304t Bl HlolH whelo] vely AEst AWE ] oldd] B9 Held el el
A (Precharge) 217132, s} ol4be] wlol8 el Egsts B4e] Hold Bl & F Hol® ofx st o
olF 29l #& T oy el 23 v AN A A7E qae st ooy,

o714, deld el 2ol A 20 olgela, Bael deold el F AFmrk A slo] whgra s,
deld ghel el AGE 470 o4 870 olakal sle] whgra s,
o714 wlolg ehel #e) A 47 ol 871 elael Aol uEAF ol fi thed L),

dlolef 2kQl o] 7Ha7k 47K wink]l Ag-=
A7) ZAR AT Fobx=dl whel, AlZEE
=AA HaL, dHeolE el & Zhzte] Ze
dlole] 2k]le] o] 7i4=7k 87) o]l Ag-olli= AlRES Fan Ze AR 7F DA H 7] wtel e Algke] FobA

\J_ T
Tgo] ek = wtel), va APYEES SolAY A \4%1‘%9] WS BT EtaEo] oA = EAA

°o] 3

A AYE(Peak current)E Zo]AY H U9 4 A A
T ZEAA7F AP E 7] gFE o 5 AlZko] AojAdq HfEo] Y-
A A7l AEESE 2AkY v o] &Ejrte TAIHe] 9

w3, dolE] 2l EE 1070 o1 10007) olte] 4] dolE] ehels EgE A whera s,

ol 714 dlolE kel & 1070 °]4F 10007] ©l3te] A7) "HolE] 2}elg ¥ el A wpEZd o] f= gS3t
o},

dlelg 2kl ool 1071 wwkl A5 Z A Al7]ed oA FE AlZte] AojA i, FE Ao s Ak
H|go] &7tal A7} A ST}, oo wkal dlolE kel o] 10007) 2l AHSfol= NS T T kA

7 A7) wiel] A% g8 o= ARl Sl

S, 2o ol kel zhzbe] Emo] foly AlE b DI whEe] A7 7hAS T A 7] 101] Bomo] g
olE Qleo]& Aol oA mlel =93 )
]

e
22e0] dlole] kel Zzbo] DIEEY AR} AL Fa £AHOE AR,

oA7IM, ZEAA AT eAHoR o3k
2l T Aok ste] Hely el i

7104 w7l 2913 2AE(S1 WA Sm)2 m7fe] EATA AlolES o] & o mN, SolaA T

E21(303)= Al°lE =zto]¥(301) B dHlolH =gholH(302)% ElolW Alo] MsE st
ojatar, doly Z=gto]H(302)0] HF9] HolH ANEE 1] e, T A =

A A5l WA pm)S AlFdrt. o714 kA AEE kel D1 wHE o] A7 1A S

o] dlojy #ow ATt
_/I:

] ey E}Oloﬂ dlol g Al
ar, st ool dioly #hels 23tehe
dlolel ekl 3 the AHMH At
e delE 2l AEA7E 20ns?]

oA, Aolgk F A o] doly 2]l ot T Aol ARl ZeAAE= 7 e 7] HlelH 2kl o %
o] =g A] Al 7+l Aol 10ns(Wi=ZF) o4 100ns(Hhi=X) o1&l Aol updasitl, 1 o]f& Ao 16& A
Aol TR = F A A7) dold g9l o zhe] A AlF 7ke] Aol 10ns(HieZ) vkl A $-=
93 ADEZE Sojvkar, I Wi-9 4 2AS o] "Wojx|= Al el gltt.

& &

Fol gk Al el ZE|akx 5= 5 7o) A7) wlolE 2kl o he] e Apx] AlR ko] zbeli= 100ns(Whi=) Z 3}

A= ARbe Fan AT A H 7] i HojA rso] =eA= ZAAe] 9l

upepA], ol gk Aol A E = 5 she] A7) dlolE kel ot 7he] e AbA] AlA Fhe] AFoli= 10ns(Hhe
Ql

%) o)A 100ns(y=%) ©]&}2l 20nsQ) Ao 7} wpskz &),

57} Aew7] o] de] Brel vlo]E %1 = a)2x] (Precharge) A17]
useo] dolg 2l # F Hoj= ol dtel HoE gl 2L e
2 A7) o, B4 dolE el F o dtel Holy el
1 Ao] A% wiEA s

=

ro o>'

T 55 AHEH, H4o fo]g Qo] A& (DE1 WA DEm)2 Al 1 WA Al m tlo]g Qofjo]& AE 2 -4

_6_



<64>

<65>

<66>

<67>

<68>

<69>

<70>

<71>

<72>

<73>

<74>

<75>

<76>

<77>

SES351 10-0800524

=, Eao] dleoly #I(DL1, DL2, ... , DLm) Al 1 WA Al m dlolg o2 FAdE.

dlol® =ko]u(302)= Al k Hlol® lolol& Az (A7]olA k=, 1<k=m)ll <Jsi4 Al k vlo]E] 2klel vlo]
H 25 E dgstt. S, Al 1 dolg Qldo]& Als(DED] oaiA #] 1 dlo]g 2F1(DLD)el weo]g A& (dl)
£ A, Al m wlolE <lellols AL (DEm)ell oA Al m tlo]¥ A(DLm)ol vlolEl AL (dn)E &gt

EabA] Eeho]l M (304)E Al j dlolEl QlelolE AT (A7]dA, j& 1<j<m-Dell oA Al j+1 dlo]E el
of Ze)xpA] AEES Adett. = A 1 do]E 2ol ANE(DE)C] oA Al 2 o] 2kl (DL2)el Z 3}
A AZ(P2)E Agstd, A m-1 wlolE lojolE AZ(DEm-1)ol <aiA Al m dlolg 2kl (Dm)ol Z)xbx] Al
S(pm)E At

kA, dHolE =eto]w(302)% Al 1 dHolE <lelolE A B (DED)O] of&iA =93 22 TDE FalA Al 1 d
ol kel(DLDel dlolE A& (dDS Heata, ZajxpA =ebo]u(304)= Al 1 vlolg Slojo]E Al Z (DE1)
o)Al 29 AAHS2)E FalA Al 2 dolE kA (DL2)ol] utlolE Az (d2)7} MeEY] He| ZatA A
(p2)& Aatn, diojE =be]¥(320)= Al 2 "ol Zl(DL2)el ZE] A4 A& (p2)7F ddd T, Al 2 b
olE] ool 21T (DE2)ell oJalA] 2913 A2 T2)E FallA Al 2 diol¥ 1(DL2)el dlol8 A35.(d2)E W
ahal, ZE|apA] =eho] ¥ (304)% A 2 dHlolE ool AE(DE2) a4 29 2AHS3)E EA] Al 3 4
ol 21(DL3)ell dlolE] A& (d3)7} AZE 7] Aol ZeaA] A5 (p3)E ALdc},

a2la, ZakA] =Eko) W (304)E Al 1 Z kA Qoo E A F(PED & =93 &AxH(SHE T3l Al 1
ol (LDl dHeol8 A&(dl)7F AeEs 7] Ao 22 A& (pl)E AGstt, A7|oA, Al 1 L aH]
Slof o] B A5 (PE1)& ElolW AEZ2(303)22E AFHrt.

wowgel o AA do] e ag ¥A 4AE Fdel A AA ool e 9d mA FAdE 2, ZaA

S ekolu (3047} o] Eebo] vl (320)9] 0] wlolEl ool AEF o) g3he] Bl delel ehetel dol

H 457 A9E] oldle] Bae) oy g melAA A7) R ) ehele T B

o HolE 291 #  Aolw ol shtel dolE Bl Fo the HlolE ghel @ o AHelA Zel A A

RNowH, T ‘:E}Olﬂ%(sozl)A 75 REe FRHoR 7247 R EEE S R
=

A 2~ (TFT) 2] 34 AZ 7to] AZYo] oM 3}do] AatE= AL gz oz dA e 4= 9o},
T 62 B oI ZEabA] =gtoln] o] Z91X(N0S) e T2 vEbd =woltt,

T 63 ARy, & 40 ZAE oo B8 ol ¢li= NMOS Transistor 22$]X+= VLC SW1,VLC SW2, VLC SWm-
1, VLC SWm& E3Ferct.

123, Ad(ChanneD)2 97 (30009 Elolg] eh¢le @abir, 22 (Block)t dlolE 29 ++& T3,

o714, Fa=e] dlolEl gelel] ol a7t e s 1 ojxlel He] voly gls LA Al7]aL, skt o]
ol wlolE 2QlS et Ha] dolE gl & F AHol® o= o] dolH #hel 7 thE tﬂolEi 2}

A a3 o2 AFeA Z A s = olwf, VLC SW1 LHxl VLC SWme] Z}2} 22 2 (source) Tl Hio]E #tgle]
Ad€rt.

& W, VLC SN2 =@ Drain) el 215 gk 5V7F 17bs 31 Alo] E(Gate) Tl 918 Mt (High)?! 18V<l
7 VLC SW1= 2(0N) €.

o7, VLC SHIE £(ON) AHolAe] F8e oA f@ow mel = 6ol EAE SHsh o] veh}, ®
@, Sz WA Sin FolA skt ol de] Holy gl Egat Byel ol el # F HolE o shte
ol kel w& the dolE gl w3 the Al ZeAA A7 dEel, dole el @l Ad 2

ool s, Bael dlole] gelel F AFurh AL Aol wpgrA s,

A7), 18] ARHAE T2 298 (switching)® ) Bo] HlolE 2ol F dolg 2l # 7he] ZaAA A
Aol Aol BAGAY ol = A7) Wel volE 2l o] Fole mASA gk}, olwel bie] Aol F
ARG Z A= el olel ghel wrke] x kA ARl Zoli= lons o4 100ns o]l Zo] uhgta
3},

278 B dwe A =gkolH o] g2 29X (PM0S) 9] FAS I U Eld = ot
75 ARy, &4 =A" A9 B8 o ¢ PMOS Transistor 29 x]& VHC SW1,VHC SW2, VHC SWm-
1, VHC SWmS ¥3}att},
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A71A, He] dolg #elell dHolg Amrh AEs 7] ool Ko Holy #ls LA Al7]aL, s
ofdel dlolel #els ¥t He dolE gl & T Hol® ok sfue] dlolg el w2 thE dHlolH
2l b the Al A ZEAA E = ofw, VHC SW1 WA VHC SWm®] Z}2} 49 2 (source) el dlo]E 24<l
o] Ad#t.

dE 59, VHC SW1e =#A(Drain)wel] <% Ak 10V7F 171530 Alo] E(Gate) el & Aot (low)2l 0Vel
749 VHC SW1E =(0N) #Hrt}. o33k, VHC SW1E 2(0N) Arejoll Aol &L ojabHel sy og ¢ & 79 =
AlE SW1ek el yEepd,

4 FZA Y ol FA
A =115 #Fxste] AHsir|2 ghot
g,

Oﬂ—é— =d . e A ®A H9(300) Ao dAE dlolg @Fl(DL)o] = mlel AS A dolg el e A
ol 2 RE A (m)/2 dlolgl A7 E E3+slar, B dlolgl el #& A (m/2)+1 tlolE] AR A
ol RANAE L3 EF FEI,

A71H A% doly @2 79 MFEE 22 AT ol f= slrte HA
S 552 o] Feshe Zlol e HES Alx @H(Cost)SH
e, = 8ol A= sl oA A ﬁﬂ%:ioﬂ Fd% Ho] dolE SHA0L)& 7 7ol Hold el wom L}T
AARE, ol gk dlolE =l wof s & 8% AdelstAl sk Ak Yhe e €

o

_4_,

24 Y 270 Ao A #
wee o feels] fEoln.

% 98 w7 EA 39(300) AolA tlolE BHML)E A Hlol 2l &, B ElolE 2l &, C Tl
Bl 2ol o, D dlolE gl o Eth.

e 59, stel od mA AL(300) o] DR dolE BAMLIS E AFIF 7207 A, A elolE 2}
Sl & Al 1 Blole] ehel(DL)WE] Al 180 Elole] #h9l (D) 7HAE Egska, B tlole] 2l @& A 181 o)

ol8f ZFA(DLis) H-El Al 360 dlol® A (Dlese) 7HA1E EFstaL, ol oz C wolg 2kl o2 A 361

dlol 8 221 (DL361)5-E A 540 dlo]e 2}¢1(DL540)7+A], ¥k D dlo]E el & A 541 dlo] ¥ =+l (DL541)
BE A 720 dlolgy 21 (DL720) 7t A & s E = LRSI}

o171M &k dolE 2]l o] s Ha 27) o) dHE A o
E]

i E & El o] F MR 22 WY, F ¢
olg Rl F JIFE will, dlelg 2l oo JiE NlE & oo 2

2l 1
<N < DA AN 23 S
-uti = 9ol M 2t dlolg kel #(A, B, C, Dol EFH dol8 sADL)S] AFE BAA AW, B

2el aL 2 Aol% sl olgel dole ahel ol Taul dlolel delDLE A5E G dold
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