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4 LIQUID CRYSTAL DISPLAY AND & METHOD FOR DRIVING THE 5akb

T, (iaime

WAAT I8 CLATHMED 1S

1. 4 liquid ervstad gieplay (LD}, comprising:

2 firss gate iine Block factsding @ oplurality el first gate Dines

o
o
[
="
—
L
1

tTaRSmitiing Scanping §igna gaze linc bicck scarniog 1z a
[irst directien;
i+ tecond gate lime bleck fecieding 2 plurality of secend gate iine
¢ transmitting scamuvieg signale, said second gate lime block scavpieg in
a secend direction;
3 plurality of firet dare lines transmitting image signale and ¢re
ssing the firet gate lines ef the first gate line block:
a plurality of second data Pines trznsmitting Image cignels and ¢
cesing the second gate limes of the secend gate lime block: and
a plurality of pixels configured in a matrix pattern and defined b
v the gate lincs and data lineg, said pixels ixclading switchiag element
s coupled teo the gatetlines and the data lioes,
;
wherein Lhe first;girectfnn it ogppesite te the second directron an
d the First data lines are separated fraﬁ the second data ligzes.
9. The LCD of claim 1, whereis the vumber ¢f the first gate lines 1¢
equal to tBe namber of the second fgate linés.
8. The LCD of claim 2, wherein the first gate lises and the seceed ¢
ate fineg are simpltanecusly scaoned.
P. A liguid crysial display (LCD), comprising:
an LCD panel incloding:

a Tirst gate lime block havizg a plurality of first gate lines;

a sccond gate lipe blogk having a plevality of second gate lines,
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said secand gace ve higek [urmet Besly : TiloFate ne hincng
i, ol firsc data Froes crasiinroatg fedacaied Totee i
sefogate itwes of the firet gace ie Boock
g opiwraiiir of second fata jized orassiad oang feracated foamothe s
ecand zate limes of the secend gaie lps biecs: znd

g piuraliiv of pisels formed by wcess delined by the fate .ipes an

b
.
e

©
=1
1
o
=
as
=
)
-
4

4 dava limes, s26 arravel 15 & MaioiIopals
1g elements covpied to the gate lloes anf the daze liees. and common ele

ctrodes ¢ which common veliage

e
e
il

=1

ey
o
[

2 fites data driver seppiving data voitages, which centain image ¢
fpoale. to the fTirsi data lines:
g seccad data driver sopplying data veitages. which centain Image
sigoale, t¢ the secend data liness
¢ fitet gate driver suppiving scanning Signeis te the gate lines o
f the first gate line block:
2 second gate driver suppiving Scanning signals to the gate lines
of the secoud gate line block (o e ccanning directics eppesife £5  the f
iret gate driver;
a firet frame mémﬁry that receives gnd writes external image sigua
P
Ie in synchromization wi&@ the write clockt sigeals and cutpuis the image
signals to the first data driver in svachronization with the read clock
signale; asd
2 secend frame memory that reveives and writes external image sign
als in syochronization with the wiite clock signals and cutpats the imag
e signals te the second data driver ip svochronization with the read cle
¢k signals.
5. The LCD ¢f c¢laim 4, wherein the nember of the first gate lines is

equal to the oumber of the second gate lines.

§. The LCD of claim 5, wherein the first gate driver and the second
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be acighderiog gete iipes of the secund gate iime biock are opposite to
ggch oiler wish regpect to the commen veitags.
6. The LCD of ciatm T, wherein the firer gatve driver seguentially sa
pplies the scpsniog siguals ic the gate lioes from the last gate lime to
the [1rst gate lioe e¢f ihe first gate line bicck. and the secocnd gate 1
river sequentialiv supplies the scaugning $lgnals te the gate lines from
the first gate line te the last gate lice ¢f the secocnd gate Tine block.
9. The LCD of claim 8, wherein the first frame memory dntputs teo the
first data driver the Image sigoals in a Teverse crder t¢ which the im:
ge signals gre written fn, and the secend frame memory cetpats to the ¢
econd data driver 1o the same crder as image sigpals are written im.
10. The LCD of claim 9, wheredln the pularity ¢f the commos voltage,
with respect te the data vultagc'supplicd to the pixels coupled t¢ the |

n

ast gate line of the lf}ét gate linc bleck. 1s cppesite to that of the ¢
ommcn veltage, wilh respe%g t¢ the data veltage supplicd to the przels ¢
oupied to the first gate Tine ol thbe secound gate Iine bloek on the ident
tcal pizel celumn.

11. The LD el ¢laim 9, wherein the pulaféty ¢f the commen voltage,
with reepect to the date veltage sopplied to the pirxels ceupied to the |
asl gate line ¢f the first gate ltine bluck, is identical te that of the
commen veoltage, with respect to the data veltage supplied to the pixels
coupled to the first gate line of the second gate tine block a2 the iden

tical pixel column.

12, The LCD of claim 7, wherein the first gate d7iver sequentially s
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wpyliet the fozaniag Tog s The org 1232 frtom otoe tEhorg ne
5 the last pate lipe o 12 dirsr ogyie flee s, o2ad the serang gaie

driver teguentia 159 i¢8 fosgyioieg Siga.d io the Fate lines ;

m .he last gate ne 1o othe first gaie 1e i othe gagoaf fate tire bige

12, The LCJ e¢f ciaim 1%, whereln ibe {irgt [-ame memery ofripLlis st :

he fires data driver, the ‘mage signals. [o the same c¢ier zs he Image

AL

slgnais are ®olitten. end the sepvod frame memgsy ceipuli B the seccoad d
gty driver the image tigsals, which are ®ritiea 1o a reverse order as tf
¢ image signale are writtren..

14. The LCD of claim 13, wherein the peilacity of the commen vaitage,
wiih respect to the Zata voltage suppiied to the pixels couvpied i¢ the
last gele line ¢f the firsr gate Tine bleck, is cppesite te that pf the
cemmor veltage. with respect to the deta veliage supplied to the pizels
ceupled to the firet gate line of the sccond gate line block on the fden
tical pirel columsn.

15. The LCD of ¢laim 13. wherein the pelarity of the ceommen veoltage
with respect te the data vn]tagé supplied E¢ the pisele coupled te the |
ast gate liee of the {ifst gate [iope bleck. Is Identical to that ¢f the

p
rommen voltage, with res@;ct tg the data voltage supplied te the pixels
coupled to the first gate line of the seccnd gate Iime block on the 1den
tical pizel column.

16. A method for driving 2 liquid crystal display {LCD) incluoding a
first gate lioe block having a plurality of first gate l1mes 3 second ga
te |ipe block formed heneath the first gate line bleck avd having 3 plur
ality of second gate lines; a plurality of first data Tines creeeing and

separated from the first gate lines of the [irsi gate line block;

and a plurality ef secood data liees crossiog and separated from the

second gate lines of the second gate line bleck, comprising the steps o
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1:

pooviding fefyeniiaiiy FCARBINS SIfnEid i 2 1T Jite O
pe (i:si gaze [iag B

coevising tefuenmtiaiiVosgpdacag fifnalE ol he secnzd 7ate ne o0
“he secend gate line bisck froa scantiag direciica opRsdite g thal gf

the [irst gate Iine Bisch: and

and tccond data lineg €6 fhat the data ssltages are supplied te the pix

els csepled to the gate lines to which the scanning sigoale ave nrevided

17. The wmeched of ¢laim 16, whereis the Scamnlog signalé are fequent
ially provided to the first gate Tine Block from the last gate line to f
he first gaie line, and tg the second gate jine block frem the firet gat
e lime te¢ the last gate line.

18. The methed ¢f claim 17, wherein the methed further compriges the

steps of:
gritieg the image sigrals to be provided to the firer data line t¢
the first frame memcry, the imége signals received exterpaily;
writiag fhe imaée;signals te be provided to the secoed data Iine t
g Lhe second frame memnﬁ@. the image signals received externally,
gutputting the image signals 1o the Tirst data lroes 10 2 reverse
order as the image ¢ignals are written to the first frame memory; aud
putpuiting the image signals to the secend d;ta lines in the same crder
2 Lbe image signale are written t¢ the Second frame memory.

16 The method of claim 16, wherein the scamping siguals are Seqoent
fally provided to the first gate Tine block from the first gate line to
the last gate line, and to the cecend gaite line block [rom the lest gate

line to the Tirst gate line.

90, The methed of ¢laim 19, wherein the method further camprises the
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the firet frame memucy. the imafe SigRais recc.ved extes
weiting the image sigzale to be provized ty o Lhe terond i3
¢ the fecond fcame memery. the imafe sigeais reoeieed estermalive

cutpuiting the image sigoals te the firss data llne¢ 1o the game ¢

cie- gt ihe imarve signale gre woirien to o the flret [rame memsryi an1
Q [ A

cpposite order as the image figaalt are Fritten te the secend frame mem
677,
n

3. Detailed Expianaticr of the laverntion

BACKGROUND OF THE INVENTION

fa)  Field of the [aventiso
The presest ioventive feiates to a ligoid crystal display LCD) and a
methed fer driviag the same. More specificaliy, the present iaventicn re
latee to an LD having its screen divided foty twe sectigns and drivet i
pdividvally. acd 2 methed for driving the same.
D) Descriptien of the Relateﬁ Ati
A¢ perepnal psmputcr;‘and televicions hecome lighter im weight and thi
nner in prefile, display;gevices mist also begceme lighter in weight and
thinaer in prafile. Accardiagly, flat pané] Gispley devices ruch as LCDs
ate increasingly teplacing the catbede rav twbe (CRT).
lp order th cbtain desired image s1gnals, fhe LCD applies am electric
field to liquid crystal material having enisetropic dielectrrcnty that i
¢ lpjected between twe substrates. and centrals the light amopnt permeat
ing through the substrates by the iatensity of the ¢lectric field. An L
CD is ooe of the mpet commeely used portabie flat panscl display devices.

[v particular, a thin film trapsister [iguid crystal ¢isplay (TFT-LCD)

cmployiog the TFT as a switching element, 18 widely used.
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The LLD comprize:s 3 nlura gf 13y a3 tfg: Traonem Eraanirg sig
iE Loplarality ool nat: 2% prgisimg ibe gecs llzaffrenEmiioimage
iva. Aad s pivia roof pixe:e formed b7 oregioz: defined 02 giic
pes and datg lines aze 1miers thrgut 18 fait 183, fasg I

L omeched for appiviag the image data to esch pize: Lo foch a1 PO w1
Wiez the scasning sigmals to tesn on the gates (or gate-0V signale) ar

¢ sequeniially previded the gate liges. the svitching elemenis coupic

-

‘-
1 s

¢ te the gaie Jines are seguentialiy tvroed oo, Image sigmals (l.¢.. da

i3 Foitages; Lo be provided io piXe. Towe ¢orresponding te the gate linc

=
L]
e
=

§ are concurrestly previd the respective data iines. The image siga
als previded to the data lines are then applied to the respective pixels
threpgh the swivehing elemenis that have been turped en. At this t(ime,
by sequestiaily Qpp]ying the gate-ON signats te all the gate lines dura
py vre [rame period sueh that the image signals arte appiied to all the p
izel rows, ooe frame of image ¢ displaved.

The digher-resofvtion LCD defelcped in recent times requires mure gate
floes i it._chever; since the time Lo tcan a frame is limited tv 1/60
ef 2 second, the timejigtervai of the gate-0N signaf te be provided te

the rcspective gate lines becomes shurief. Hence, 1t is difficali tg pr
gvide cullicient image sigeals (i.e., the data vcltages) to the image re
g through Fhe switching elements, which deérades the picture or image g
nality.

Therelore, a method has bees disclosed recently te drive an LCD by div

iding the display screen 1ato twe parts {42 upper part and a lower pa:t}-
in cider to oblaie z sefficient gate-0¥ time. Such a drive method is ca

Iled 2 " dual scan method .

FIG. 1 skows an LCD adopting 2 dual scan methed.
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Az oshewn oo the: draving pe LOD ceing othe dwal foan method gomariged
g ligwid cryszial oisaiay i03) pao g1 wpper gfgty toiver 210 3 lawe
[odaca driver 1. g1 upper fate 4 e 31 aoi & covFer 2ate druiwe; I
The LCD panel 14 <omprises a plwrsiicy of gaze fines &1, @I G
Gr-1 Golx ¢t trarsm the zare-00 sign asd 2 piara.ity el fati
ines LI, DI Dn. C1. (2 o oto traasal be data veitages |
imags Sofmnics Revions definad By the coossiang of She dats lines and

of which 1s coupied to 14 gate lige gud ¢ seurge electrode ¢f which 1e ¢
pppied te w dava lice, a pixel efecsirode T4 coppied to a2 drgin electrede
of the TFT 12 wud & commen elecirode cnai illutirated) to which a comme

n

o veltage 15 supplied. Tae pioraliiv o¢f gace lines are divided iote am 3

pper gate lime bicch znd a fewer gate iine block. each comprised of m ga

te lines, respectively G1. GZ. .., Gm. ang then. Gm=I, ..., GIm. The da?
a lines DI, D2, ... Do coupled to the pixels cerrespondiag o the pate
liees G1, G2. .... Gm of the upper gate line block are separated from ©h
¢ data lines €1, C?2, ..., Cn coupled to the pixels correspeading to the

gate lines Gm+I, ..., G2m of the lower gate line bleock. For exampie, an

upper pixel of a first ﬁﬂlnmu it coupled to the data Tine DI aad 2 Jlower

pixel of the first colump is coupled to the data line C1.

The upper auwd lower gate drivers 31 and 32, covpled respectively te th
e spper and lewer gate line blocks, sequnentially provide gate-ON voltage
¢ to the gat% lines of the upper and lower gate tige blocks, respectivel
¥. AL this time, the pate-0ON voltages are provided to the gate lines fre
m the {irst gate line and to the last gate line. The upper and lower dat
a drivers 21 and 22, located respectively o the wpper part and lower pa
1t of the LCD pancl, sepply the data veltages tg the wpper deta lines DI
, D2, ..., Do anod the lewer davg lieee €1, €2, ..., Cn., recpectively.

The vperation of the LCD will be described hereinalter.
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The 2ate-0Y signais a:¢ $ogusa itz nrevided co o the TFTg 10 from the
. H - L - - - L - - P LA
gate iines PeOonppEr o93d iswol Fall e oB.ogoid ity Y moihl
gt rate pe thzg Ty subiegucnl fEie nes, Cozearteniiy iz data “9i.4
¢ N a s P, Aok ek M “ nd inwar deota iinag
geg (l.e image sigma &) a’tv previiss o the wpper ano Power dala iined
- o - R o S - - - - PR
The TFTe 12 are turned eo b Be gata-0% vignals. and the asta voalage

¢ TFTe 17 ths: are 21 Biegoric fieide gererazed by cifferzaces
berwees i1he pixel veltages Ii.¢ she voltages supplied o the pize!l el

r

ctrgdes) and the commep vglcages ¢f the common elecrredes are appiied i

3 1

the 1iquid crysral materiai. Tuce the arrangement of the fiquid eryst

L

al material chanpe® depeading upon the lotensity ef the efecrric field

the intensicy of the eleciric ficid varies accerding t¢ the intensity of
the data veltage), the amoun: of light permeating the liquid crystai ma

terial varies. Therefore, desired images are digplaved en the LCD.

Since the gate-Oﬁ signals are coocusrently sapplied 1o the gate lines
in the upper and lower gale five biocks. the above deseribed dual scan i
ype LUD hae the advantage of a twige fonger gate-0N time than the conve
ptional sivgle scan LCDs. |

The electric field ;pélicd te the liquid crystal material contiamously

in the same directicn i&leriorates. the liquid crystal material. Accss
dingly, when the data voltages are diiven. the polarities of the date ve
ltages are alternated betwern positive and negative valves. Such @ driv
¢ method i¢ referred teo as am izvergicy drivé methed.

Ameny different types of imversicn drive methods are a frame jgversive

drive method that alternates the polarities every frame; a line laversi
oo drive methed that alternates the polarities every line; and a dot inv
preion drive methed that aiternates the pelarities every pixel. The [ine

iaversion and dot inversicn drive metheds are most commenly uvsed. Hewes

e1, the line inversien drive methed or doi inversien drive methed. ®hen
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applisd te the conveatinaal fusi foal se LCD. capges #g37igng 172Fdack
g% Gesciibed Dolow

It 15 assumed thei the pixe pe LoD o FIS. 1 are drivea b Be g
{ foversive drive pothed. ae shewo §7 the pes e =Y gnd persiive -l

indicaticns.
¢ pigel voizage with respec: ts the commen veitage 13 posit:ive. and the

. ; . oo . L ) . .
negative - poiaziiy laditaces thar the pelaricy of the pizel veltage ¥

€n

ith respact t¢ the commom voiiage 1§ REgativ

4 waveform of 3 veltage appiied to the pivel electroge electrical iy ¢
gpled t¢ the gate line fm of the wpper gate line bleck ard teo the data |
ine DY, ang a waveform ¢f a v¢ltage appiied to :the pizel electrade elect
Tically ccupied to the gase Jine Gm=l of the lowe:r gate lize bleck and ¢
¢ the date line €1 are s¢hown 1o FIG. 2.

As ghgwe i FIG. 2 {a), iun as ideal state. a voliage Vpu lower than th
¢ tommcn veoltage Vgcm 18 unifermiy applied derinog a pericd of one frame
to the pixel electsode ¢f the first pixel row coupled to the last gate |
ine Gm (o the uwpper gate Jine biock. However, in the actoval LCD, since a

parasitic capacitacce i€ gener;ied betweer the pixel electrode and data

line, the pixel vultaéé provided te the actual piyel electrode i¢ affes
ted by the voltage pruvi&;d teo the data line. That g, fimce the data ve
Iteges Vd1, the polarities of which with respect t¢ the commoa voltage V
com are pesiodically alternated are provided to the firgt data fine Di a
§ shewn 1o FTIG. 2 {a). the actual voltage Va fruvided to the pizel elect
rode becomes the wevefcorm a5 shown in FIG. 2 [b). For eage of explanatic
n, the data veltages are assemed to be symmetrical with respect to the ¢
emmon veltage Yeom,

In more detatl, as iilustrated iv FIGs. & (aj and (b)), ie the case whe
re a piryel veltage Vpu with 2 negative pelarity is provided and theo a d

ata voltage Vi with 3 positive polericy is provided to the data limes. ¢
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he gztggl pizel vpotage i, onwoiie othe ldey T g.tage Ypu R
doinothe diTezvinn g Y ocemmer vs.ocegr bTosdompcdoad A g 5 LAY
Tasitic capacitance. On the piher hacd. i a dats vootage withoa omogat
e puiaciiy it proveded to the geta Lines. the atimal piiel vollage Ty oig
priled in the eppegite divectisn ol the commen 78 tage by &% mucr as
AV,
Jg shewe io FIG. 2 led. in the ‘desi case. a constant veivags ¥pi. hig

Re: thao the commos veltage Veem. is provided to a pixel elecizoie of &
firs: pixel rew ceapied to the firer gate fine Gm-i io the lower gate il
me Hleck durieg ¢oe frame sncerval. Farther. & data voltage with a poies
ity identical te that of the data volrage provided te the data [ine DI i
¢ cyppiied te g fire: dara line €1. This it becawse the fcaaning process
begits from the firet gate line of each of the wpper gate line bleck an
4 the lower gate live block and the pelariiyv of the prxel voltages coupl
ed to the [irst gate Lime in the upper gate lime bleck and Tcwer gate I
1e block are fdevtical.

Therefore, becavse of the influence vf the parasitic capacitance, the
sctuul veltage previded to the éixel clectrode has 2 waveform as shevwn 1
o FIG. £ {d). That is::as shewn in FIGs. 2 lc) awd {d). when the voltag
¢ Vpd with a pesitive pﬂiﬁrity s provided and then the data voltage Wit
B a pesitive polarity ie provided to the data lices. the actual pizel vg
ltage Vb, wnlike the ideal pixel voltage Vpu. is puiled in the opposite
ditecticn of the ¢cmmon voitage by as mach vs AV dae to parasitic tape
citamcc. Alsc. if a data veltage with o negative polarity 1s provided Lo

the data lines, the actual pixel veltage Vb ic palled in the directicn
¢f the commoen voltage by ag much a5 AV,

Ay a reculi, since the veltages provided te the data lines tnfluence t

he pixels of the twe pixel rowe on the bovndaries in the spposite direct

fong, the actual difleresce between the voltage previded to the pixeis 2
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pd the commen velvtare hepemes the arez mazhked broghligre iizes in Fige.

prmeating the linwid cr¥sva: maceila!

the appes hiock and the lawer bogck. which reswits i the IncopBifter
brightoese gn the hewndaries. Eventwallr, ihis appeart ag pafegires 2

ve at the boeadaries between the upper bigeck amd ihe lewe: block.

SUMMARY OF THE LNVENTTCN

I, 1¢ an ebiect of the present inventivr te previde ¢ ligeid crag
fsptay CLCD) aed e methed fer driving the same thal drives it by dividin
g the screen intc twe panels and eliminates nez-wvuiform lumiznaece phenom
ema ot the bevodarzies of the tws panele.

[s crder tc achiere this ehiject. the LD panel i¢ divided into iwe pan
gle - an uwpper panel aad a lewer panei. Whep providing scamnieg signals

¢ gate liges, the scawnming directicn for the wpper pamel i5 eppesite ¢
¢ that for the lnwér panel te prevest the nen-eniformiiy of the luminane
e at the beondaries ¢f the pamels.
dccording to the present foventicn, a liguid crveral dieplay (LCD) cem
prises a first gate line block including 2 plarality of firgt gate lines
tracsmitiiog gcauniné signale, a2 secend gate live blogk faciuding 2 plu
rality of second gate I;@§s {rausmittiog scanoing Signale, scanning dire
ctions of the ftirst gate lines being Uppeéite to scanoing directione ¢f
the second gate line¢, a pluratity of first data lines traosmitting imag
¢ signals 2zl crossing the firgt gate lines &f the first gate line block
.8 plurality of secend deta lioes separated from the first date lines 2
nd crossiag the seccod gate lines of the secord gatc line bleck, & plura
lity of pixels configured in a matrix pattern and delioed by the gate 11

pes and data tises, and inclediap switching elements coupled te the fate

[ines and the data Jines.
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The pumber of the [ire. gavs _ipes it eava’ =4 the pumber of the fecoe
i gate ned, The firgs gaie iazi ans s ferdpg £aie Dedogre SLmU D3
negutly scanned

lecording 1o the voher aspesy of the pregeqps 13vsotiogn. ¢ o ogeit (D78
2t display (LCD) comorises an LOD pane’ thet faciodes a iirst gate iine

Block having a piuraliiy of firs? gate rmes . 3 second gu'e fine bleck
a

=Y
'~
)
(=]
e
e
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—
Iz
o
>
o
=

formed hensath the Tizst gate lime bisck and haviag

m the fircr gate tiges ol the firer gate 1ine bleck. a plurality of ceco
nd data lines cressing and separaced from the second gate limes of the ¢
gcond gate line hleck, and a pivrality of pixels fermed by arcas defined
by the gate lines and data lines. @né arrayed i1 a mairiy paitera, the
pixels having switehing clements covpled te the gate lines ard the data
linee, asd commes electrodes teo which commen voiiage I syppited. The L
CD forther ccmprisés g first data driver cappiving data veltages. which
contain image sigeals, to the first data lines, & secund dzia driver tup
plying data voltages, which contain image signals, t¢ the secood data 11
neg, a first gate driver supply}ng sczening signals to the gate lineg of
the first gate lige élﬁck. 3 tecend pate griver supplying Scanoping 213
ale to the gate lines ofythe second gate line block In 20 cppotite gcanm
ing ditection as the firse gate driver, 2 first frame memery Teceliving a
0¢ writivg exterta! image signals in syochrenizaticn the [mage cigoale ¥
ith write cleck signals, gad outpettiong the image signals, Lo svochroniz
ation with read clock signals, to the Firet data driver alter synchrenis
atiocn with read clock signals, and & Second frame memory receiving azd
titing external image signals in syochremization With the write clock si
goale, and cutputting the image signals to the second data driver 10 $ya
chropization with the read clock sigrals.

The vumber of the first gate limes ¢ equal to the number of the secou
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d gaze Plnes. The fi-er gare friver gad the secoxd gate é-iver gre $imaul
tanesusiv scganed. Polaroties ai @ d3zé Toitagsd duppiiel to the pize
- I STy~ g i Timas nd cba f1.p00 s 4311 ol - P
SoCordled i0 o gergceat Fave dornef 01 T4 r1iIfL ofFgTe iR gioare gpopset

te to cach clher ®ith TeSPect t6 tas cammen vo.cafe. and the pelgr ties

are iloes of the tecond gate iiege dlock aze opposlie to each gther with
respect i lhe common voltege. The ficer ggie drlver ceqoentiaiiy fuppii

ey the scaoniey signats 1o the gate [ines in the directisn from the last

L i

gate line of the first gate live block to the first gate Jine. gng the

secund gate ariver stgueniially supplies the scannimg signale t6 ithe gat

e limes in the direciien {iem the [irst gete line of the second gate lin

e block to the last gaie line. The firsi frame memery cuipuis the mage
signals, which are written 12 a reverse ordesr from the imege sigoals te
be previded to the Tirst deta Pines. to the Tirst data driver. and the ¢
eccnd Irame mcmurfluutpuiE the image siguals, which are writteo in the s
gme order {rom the image sigoals 1¢ be previded to the second data fines
te the sccond data driver. The polarity of the common voltage. with re
tpect te the data voltage 9uppl{ed te the pixefs conpled to the Jast gat
¢ line of the first ga}e‘line bleck. 15 eppoeite to that of the commen ¥
oltage. with recpect to Qge data voltapge cupplied to the pigele ceupled
Lo the firsi gate line of the secood gate fine biock en the ideatical p1
xel row. The polarity of the common voltage, with respect to the deta ve
ltage supplicd to the pixels coupled to the i;st gate line of the first
gate lioe block, is idenmtical to that of the ¢ommor voltage, with respe
t te the data veltage supplied to the plxels coupled to the Tirst gate |
ine of the second gate lime block ov Lhe Identical pixel row. The first
gate driver sequentially supplies the scazning signals tc the gate lioes
1o the direction from the first gate lime of the first gate linc bleck

te the last gate line, and the secvod gate driver sequentially sepplies
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the scamniey &:gns:8 oy {hg Jile¢ 1es ‘o obhe diveatign frem v ocprio g9
Te ne s the gsrgnd gril T8 o Binsio he fiviroggie ga, Tue firss
[fame mMem6Ty GUipucs the image §.gaals. ®hich ate Wriilgp in gu 64T 18
pailcal te the imafe signa’s e be provided g the TirET 0303 ney . g
she {7t dzte driver, auf the second frame memery Guipuie tav rmafe §if
nals. ®hich are ®ritter ir as orde: oppasite to the image sigia’s tu be
provigel i the ge¢and data lings. to tae fecfar tarz d gr. The pafari

tr ol the common voitage. with respect to the data voliays gopplicd ok
he pisets conpled to the last gate
bppesiie to that e¢f ihe commen weltage, with fetpect &0 the dats veliag
¢ suppiied to the pisels coupred to the flrst gate 1ine of ihe seccud ga
te lize block oo the 1dentical pixel row. The pelarity of the conmoa vol
tage ®iil recpect to the data vultage supplied to the prxels counpled Lo
the last gate line of the First gate llme block. i¢ identical with that
¢cf the cemmen vs]tﬁge, with respect te the data voltage sopplied Lo the
pizels coupled te the first gaie lise of the second gate Jine bleck oun
be identical pixel rew.
lo acether aspect of the pregcnt iavention, g method for driving a lig
wid crystal display (LCD] including a first gate line dlock having a plu
rality of first gate lii&s Termed in a horizental difecticn, a secend ga
e lize block fermed hemeatd the first gate line block acd haviog a plur
ality of second gate limes, a plurality of firet data lines gressiog and
spparated from the first gate lines of the }irst gate liae block. and 2
piurality of second data lines crossing aed scparated frem the cecond g
ate lines of the secend gate lioe block, cemprises the steps of providie
g scquentially scanning sigoals to the first gate line of the first gate
line block, providing Sequentially sceaning signals to the secontd gate
line of the second gate line block {a an oppusite Scamning directi¢n te

the first gate line, and supplying data voltages, which coptain image §i
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gagle. =o the foret apd €e0gng dd4ga co0es §3othal fhe fita Tages 3re
- _ - . ' 3 4 - bp mh iah ea manmoaiong
TUD2rLeq g oTRe prEE. T C5UDLLD [HEV O B il [ ne 4 08

The scapmin? §iZnaly are sgoecniid prgpvided tp othe firEt gate e
- P cantiar foam - ‘ me Fe tha c Jan
Slock in the direccicn f{rom the tav: gase lime to the firss gat: 18 a1

fa-ther cemprigas the steps ol ®ript
6g the externatly received image signals to be provided to the Tirst dat
o lipe to the fire: frame memory. . wri:ing the externally received imag
g gigagle te be provided f¢ the secend date lige te the tecard frame mem
61y, cetputtiang the image signals to the first date limes in an cpposit
e order af the imame sigoals ¢ be written to the first frame memory and

cutputtizg the image sigaale tu the fecond data lines in an eppssite or
der a¢ the image signals to be written te the second frame memary. The ¢
cagning sigoals are sequentizlly grovided to the first gate lime bloek i
1 the directicn from the 1irst gate line to the fast gate line, and to
he cecond gate line Bleck in the direciion from the fa¢f gate line fc th
¢ firet pate line. The methed Iﬁriher comprises the steps of writing the

¢

externally received imﬁge cignals lo be provided te the first date lime
to the firet frame memd%g, wriliog the externally received image signa
f¢ t¢ be provided to the second dala line to the tecond frame memcry, ou
tputting the image signals to the first data lines o zn cppesite nrder
as the image signals to be writtcn Lo the first frame memory, and oetput
ting the image eignals to the second data Times 1o an cppesite crder as

the image signals to be written to the secend frame memery.

DETAILED DESCRIPTION OF TRE PREFERRED EMBODIMENTS

[p the followicg detailed descripticn, enly the preferred embodiment ¢

{ the inventicz hae been shown and described. simply by way of 1ilustrat
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FIG. 3 shows an LCD accoraing
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The LCT comprices ae LCD paue

dgata driver 220. an upper gate
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ed By the luvanteros; 0F gRItricg gut the

Sagoinyoe Tois tapadie moioiican s
] Foifcur dzpa pg frem th: laveutianm,
desovipiied are g bo regarded as lugs
tooa preferred embodimens of the prefent
D00, an uppe: fate diiver FlEL a iowes
friver 319, a Tewer gete driver 320, 9 f1

ame memery wnit 400

¢ menoTy 420, and a

ipcloding ar usser frame memery 419 sod a lower fram

timing ceatreiier 200,

The LCD pzoc! 180 comprises 2m gate tires Gl. GZ, -, Gm-l. Gla 1

6 transmit gate-ON signals. aed data lises DI, DI, . Dm ard C1, C2,
o te¢ tIansmitlthe Gata veitages displayiey Image signais. Areas fef
ined by the gate lines atd data lines form pizels. and cach pixel Compr

ses, as shownp 1w FIG. 5, a TFT 3110, 2 gate line that [¢ cospled fc 2 gat

¢ electrode and a data line tha; it coupled to a svwrce electrode. a pix
el electrode 120 coupled te a d?ain electrode of the TET 110, and a cemm
gn electrode (not illus;rated} to Fhich 2 commen voltage 1¢ sappited. Th
¢ Im galte lines are difﬁi&d inte an upper gate line dlock comprising m g

ate limes of G1, G2, Gm and 2 lewer gate line bleck comprisicg m ga

te lines of Gm=1, Gm-1. GIm. The upper data linmes D1, D2, Da ¢

pupied to pixels correspending te¢ the gate lines GI. 62. | Gm of the upp

er gate line block are divided from the lower date lines C1. &2, Co co

upled to the pixels corresponding to the gate [ines Gm+l, Gm+? . Glm of

the lower gate lime bieck. That ie, the LCD panel according te the embo
diment of the presest igventicn comprites an upper pancl 140 and a lower

150. The gpper panel 140 comprises the uwpper gate line block aad

pavel

opper data fimes D1, D2, ..., Do. acd the lower panel 130 comprises the
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gmer ggie Tirs b Fognd the ‘nwe:r dzia iimes €1, 7 Ci

The wpper ans 18%er g372 4 et 518 wan 300, each compied i he unpe
roamg lower gate lime biopks. segygoiialir osuppiy gaze-0N voizages fo th
e gaze lines of the gate lige blocks fn the sppotite seanning dlvec:ivng

For exampie. when *he uwppe- gate driver 310 4--ves gae-0X Vo

o the diveelion from the firsr gate line G1 cf the vpper gate flne hlock
tsoIhe mfh pgte Sime Gm o fi.e.. fcem the tep e the hoiiom, .
ate driver 390 §rives the gate-0Y veliazes fn the directicn irem Lhe fat
togave line §%m of the Jewer gate line Block to rhe first gaie line Gm-i

ti.e., frem the bettem to the iep). At menticned abgve, ¥hen the uppes
gate driver 310 sequeatially suppiies the ggie-0N voltages fo the gate
Tipes in the directics from the bgoiem to the fep. the lower gate drives

120 cupplies the gate-OV veitages to the gate lines in the direciion fr
em the tep to Lhe betrom.

The upper data ﬂ:{var 210 and the lgwer data Griver 228, lucated oo th
e upper side and lower sife of the LCD panel are cespled to the upper fr
ame memcry 410 aod the Tower frame memory 428, They respectively supply
the data veltages displaying fhe image signate to the upper data lines
D1, D2, ... Do aud thé Tewer data fines 1, €2, ..., Cn.

The timing ccntrﬂlle;igﬂﬂ receives image data sigsals DATA. maio clock
g MCLE, horizeotal synehronization sigaafs Heyac, atd vertical svochreni
zaticn sigeals Veyoc, zod prevides timiog signale to the frame memory weo
it 400, wpptr gate driver 110, tower gate d;iver 120, wpper data drivers
214, and lower data driver 220, The wpper frame memery 410 qnd the lewer
frame memery 420, syochronized with write clock signals WCLE avd reed ¢
iock signals RCLK {the frequency of which ic balf the write clock signal
¢ WCLK provided Trom the timing contreller 500), write and read the imag
e data sigunals to be provided to the upper data driver 210 and the lower

data driver 220.
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The grerazion of ke LOU socncding vo the firs: empndimen: of rhe nres
€3 V0L IST W i he g i 0e S B B [ 4 d ani b d 13
a timtng diagrams 1ljvsirasiag ha Peodata fvochrernized with the Frite

cleck signa’s WOLK 2ad reaz coccy sigaals RCL4 (RCLA = WCLAST) a0e lang

toaond suipu: fooand from the Trame memeries,

The externs! image daza s:gnrais DATA. meie clocke MCOLK, vwerti
renizaticy signals Veyne of.e.. frame fyvgchbenizaticen tigaatel . aad hesd
rental syachremizacicon sigmais Mevee (i.e., ev¥ncirgnigation sigonale of
he herizental lirmes or the scannimg Tines) ate provided to the timing co
nireller RO,

Referring to FIG. 4 {a], ihe frame memeries are tvochrenized with the
wWrite cleck signais WOLK provided frem the timing controller 500 apd wri
te data. That te, data evachrenized with the write ¢lock sigoais WCLK a-
g writren t¢ the upper frame memery 410 e order ctarting from the image

data d1 tc be provided to the firet pixel rew. o thic case, the image
data d1, d2. ... dm to be provided to¢ the pixel rows from the first pix

th pixel rew {i.e.. the pixel rows correspending to the g

el 16% to the m
ate lines of the upper gate line hlock) are written on the uppes frame @
emery 400, On the cther ﬁand. the image data, synchrenized with the writ
e clock cignale WCLK, sté%ﬂing from the imgge data dm=1, to be provided
te the pixel rew correspenadiog to the first gate lime Gm+i of the lower
gate line bleck, te 2!l subsequent image date dmv?, ...,d2m are ¢equent]
ally written ln the lower frame memory 420.

When ail the image data to be provided te each pixel Tow are written
n the apper frame memery £10 and the lewer frame memery 420, the Image d
ata synchronized with the read cleck signale RCLK are transmitted to the

npper data drives T10 ¢r lower data driver 220 as shewn ia FIG. 4 {L).

At thie time, aceording to the first embodiment of the presert iaventicn

, the image data for the upper data driver 210 are rransmitted to the up
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per fgiy drives 210 ca o anm oarter anpe et no®higy the gnoar foame w
emgry 410 15w en filel. dm. oam-i. o 4med 1. 41 The imare iz
q tor oile lewar dats defvwer S30 ate transmittes 6 othe lewgr odata dvrver
P50 tnoan oroe denptica g powhich the lower frame mempry

§ wri.ien, Therefgre, accerdisg 1 fhe pretop avession, frame memsr 83

ivted to the upper gdata driver 210 ané the Juwer daia driver D20, the iw
age data are transfermed Ipto corsespencing data veltaget and provided i
o cach lime of the uppes daza lines Di. 7. ..., Do and fewer data llaes
Cl., CZ, .... Cn gccerding e ioad sigoals LGAD catput [rem the timieg ¢
¢otioile:r 500,
The spper gate driver 310 and the fewer gate driverd20 supply gate-0X
siguals {i.c.. scannisg cignale), svnehronized with start siguale STV an

L

i gate clocks CPV cutput frem.the timing contrelier SUO. to the gate din
es of the wpper gate lioe blcck and concurrentiy to the gate limes ¢f th
¢ lower gate live block. At this time. according to the first embodiment
¢l the preseat inventicn, the wpper gate driver 310 tequentiaily provic
gs the gate-ON‘vultagesjfrum the tast gate line Gm of the uwpper pate lim
¢ block to the first Sgé&e Tioe G2 of the wpper fate lige bleock {i.e.. o
rem the bottom tc the top). And the lewer gate driver 320 sequentially
provides the gate-0V voltages to the frist gate Jine GM+1 of the lcwer g
ate line hlgck the fast gate line GIm of the lower gate Line bleck({i.e..
from the top te the bottom) .

The TFTs coupled to the gate linet te which the gate-ON voltages are p
rovided are lurned ¢o. and therefere, the data voltages provided to the
data limes arc transmitted to the pinel electrodes throuvgh the TFTs that

are turoed vo, displaving desired Images,

The abeve-described embodiment of the prefent iaverticn can prevent [
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mes gppesriay §i oAy cesiel of the sgresn whee oriving the deal-sosn LOUY
paial the i3 pversign 0 ¢ Brilnn omaiaois

o

FIG. 5 1¢ 3 ¢irce diagram Jus:ratiag pe.acitief pnc feanalvg Lires
] f ocha fpnet ga‘p 0r 0 2 woA A8 AT ca A= e TH oA

iy 4t tne 1Ly ga.g uiiver fidognd ¢ iowel f1le d4vIve I R

Pg oo the first embedimens of the nresert crvenrisa. PiGe, b tas . whi.o
¢ oand f4Y are sigral wavelorms accerdiag e the fi

DiES23C IQFEDIIND.

¢ for the commen velitage 1% pesitive. a2d (=) indicates that the pgrarit
T 6! a pitei veltage for the commen voltage i¢ negative. Twe adjacent pi
vels in the firet pixel 7e% will De desvribed a8 an example hevelnafres

Referring to FIG, 6 fa), im an ideal cace. the veltage Vpu lewer than
the commen veltage Veem is wnlormly provided to @ pixel electrode of the
first pixel rew coupled te the jast gate {ime Go of the upper gate Iine
Yicek doring one frame. However, becawse of the paratitic capatitance
enerated beiween the pixcl elecirede and the data [ine, the actual pixel
veltage provided to the pisel viectrede 31 affected by the velfage proy
ided t¢ the datz line. That ie.-since the datz veltages, the priariiies

i

¢cf which are PﬁIiUﬂic;llf altervated with reference tt the commen voltag
¢, are provided te the flgsl spper data liae D1, the actuval vritage Va p
rovided to the pixel electrode is as shown fa FIG. 6 (b}. At this time,
since the gate line i§ scanved from the bottom te the tep and the priari
tv of the pizel electrode cerrespondicg to tge last gate line Gm of the
{iret pixel rew is negative, the data voltages provided to the data 1ine
Dl are cantinuveusly alternated between pasitive and negative ag shown |
n FIG. & (a).

o more detail, referring tv FIGs. 6 (a} and (b}, wheo the pixel volta

\

ge Vpu with a negative (=) pelarity is swpplied, and the data veltage wi

th a negative {-) pelarity is supplied to¢ the data lioe, the actuval pixe
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Iospizage ¥3 1%, das tg the “afizeace of parat ¢ocapanitangs Op. draTo
th oThe appdsiie diferviso s BoOCMmMeT To.TeZ2 AT 4% much as f £oID
gred iy the iscal pixel veitage Ype. Do othe other haad, wler the dacs 7o
Jtage of 4 pozivive =) po.ac ¢ ogupnlied e ovhe data ling. the oatiis
I pixe pliag 2 1% o171Wn ot s dicestion ol othe eommsz voitale ov gd
,
much as AT,
PP N oo P : - 1A o oaa et Yri 5 ighna- R
Baferring to FIG. 6 (¢l. tooaz tdesl cate, & vhizage Vol Bigicr imgs

he commes voitage Veom 13 wnifermiy gupplied fo vhe pizel electrvde ol o
be first pizel row coupied to the firet gate Tine Gm-1 of the lewesr gatie
line block during ene [rame pericd. dncther data vrltage with a pelait
Fodifferent from she data voltage seppized to the data linme DU ie suppl!
ed fo the firet luser data tiose Ci. becanse. as shewn by FIG. 3, the upp
er gate line block Is scanoed from bettom to top, the fower gaie lioe bl
cck i scanned frum top to botiom. and the pixel veitage Ypo coupled Lo
the last gate line Gm of Lhe wppe: gate luine bicel is different frem the
first gate live Gm+l of the lewer gate line block., Hewce. the aclual ve
itage supplied to the pixel eleFt!Gde due t¢ parasitic capacitance Cp ha
¢ waveferms as Shown ;n FIG. 6 {d). That is, referring tv FIGs. & {¢) an
4 {d), wheo the prxe! véftage Ved with a pesitive %) pelarity i¢ suppli
¢d, and the data valtagé;fith a pesitive () pelarity is supplicd to the
data line, the actual pizel veltage Vb is, dpe t¢ the influence of para
sitic capacitance Cp. drawo to the cppeeite qirecticn pf the common volt
age by as mulh as AY compared to the 1deal pigel soltage VYpd. Whee the
data veltage of & negative (=) polarity i¢ supplied to the data lise, th
e actual pixel veltage Vb is draws tc the direction ¢f the cemmer vollag
e by as mich as AV,

As described above, according to the first embodiment of the present i

pventien, Since the voltages provided to the data lines iafluence the pi

gele of the twe pixel rows ¢n the boundaries in the 1dentical directicen,
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che fiffecpnry he'wean the ¥oltam®e gyproieq [0 fhe goTIaioplxels aniotn
¢ FUMMEN vE.idge . @§ £A8¥m by e gholfue oIz p Fagi. b ORY gad 4
Therefgre, sipce a d:fference i1t the ameuny of :ight permeating the
quid erystal matesial oo the piweis of the bovndaries ¢ smail. Uhe b
hiress oo ithe bouvadpries becomed almest woifzom. Cemeegued he [iae

fatierts appearing sn the borsdaries of the upper ang lsweo pase .l it ot
e cooventignal methed of d-iving the dus’ oscan LUD disapeass.

4p gperasiva of ihe LOD accesding te @ seccnd embodimeny of the presen
t 1pventict will oew be described.

FiG., 7 is 8 cireuit diagram Illustratiag pelariiies and scanming dired
ticns of the wpper znd lewer gate drivers of the LCD acvordiag o the se
cond embodiment ¢f the present inventien. FiG. § shows varleus signal wa
veferms according te Lhe Second embodiment of the present lmvenlics.

Referring to FIG. 7, the polazities of twe adjacent pixels oo the boun
daries are identical tc each other, and the poiarities of viher pixels ¢
n the houndarics are alternated. Twe adjacent pizels eo the frrst pixel
roF will be described as an example hereinafter,

Referring to FIG. § f{a), in an ideal case. 2 pixel veltage Vpr higher
than the commen vnlta§e Vccm it goifermiy supplied to the pixel electred

M
¢ of the [irst pixel rﬂwg;supted te the last gatc linc Gm ¢f the weper g
ate lize block during ooe frame period. However, the actzal pixel valtag
e supplied to the pixel electrode it influenced by the voltage sepplied
to the datz line due to the parasitic capacitance Cp between the pixel e
lectrode and data line.

That is, since the data veltages. the polarity of which is periedicall
v oalternated with respect to the commen veltage, are sypplicd to the fir
¢t gpper data line DI, the voltage Va supplied to the acival pixel elect
rode hecames as shown ia FIG. 8 {b). At thie time. since the gate lines

ate tcanned frem bottom te top and the polarity of the pizel electrode ¢
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psoitive and negative &y shown i
o mere deta’ ", as shewg i1 FiGe. % Ja aed (b, w®hen the pives 75itaf
o Vpu with & pesiiive polarity is suppiled and the gala vpligge with 19
gvitive pelasiey 08 supplied tu the data Dime. the agtual piati voltage
Vg it grawo to the cpppsits §iteciion of the cemmes §2iiage DY &i mMisd @
s AV, cempared f¢ the idesl pisci veltage ¥pu 8% g resuls gf parasizic
capacitance. Op the crher band. when ihe fata veirage with g regaiive PO
tasity Is suppiied tc the data lime, the pixel veltage Vg is gfrawe 1s th
¢ direction of the commes vgltage by as much as AV,
Referring te FIG. B leJ. in an idea! cace. the pixel veitage Vps highe
¢ than Lbe commes voltage Yeom is supplied to the pixel eleetrode of tie
first pixel row coupled to the (irst gate line Gm-1 of the lvwer gate 1
ine block duriog eﬁe frame perivd. The data veltage, which has ap identi
cal polarity with the data veltage supplied to the data line DI, ig supp
lied to the first lower data lioe C1. because, as shewa in FIG. 7. Lhe n
pper gate finme bleck is scanncd from bottom to tep, the lower gate lime
bleck iz scanned frumrtbp to hettiem. aed the pelarity ¢f the pisel velta
ge coupied to the last igte line Gm of the uwpper gate line blotk is iden
tical with the pelarity of the pixel veltage conpled o the [1ret gate |
ine Cm+l of the lewer gate line bleck. Therefore, the velfage gupplied t
¢ the actzal pixel electrede hes wevelorme a; thown in FIG. § (d).
Referring to FLG. 8, according te the second embodiment of the precent
imvention. Since the voltages provided to the data Tines influcoce the
pigcls of the two pizel rows vn the bopadaries in the identical directic
a, the difference between the actual voltage supplied to the pixels wnd
the common voltage i¢ as shawn by the oblique lines 1o FIGe. § (8) aul

1) . Thereforc, since the difference in the amouot of light permeating tb
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2 111 cogrvitar male al 0 e ?:X" ¢opf the hruada N T tTd ne
brightaess ©° e bluinda Geoomes admest wa foom. Ceasesvsan.s 10 ¢
env¥earignal iime DpatiarDd fepesatéd At The bomoalifE Bl oLae WERel pazEe
acd the Jevwer panel 4o @t epoia
[4 the abnve embod ment of the pregeps inmfentics, the gate line £sudle
d to the upper gate &river i¢ teamosg frem bezsem o tep, 2ig the gate |

ire ¢oapled to the fower gate drives ¢ scangen fram fep g Briiem.
However. the zriving meshod [a- the LD accerding to the prescnt inven
tign alsc incindes an embodiment where the Fate vine ceapled to the uppe

rogate driver i§ sgannzd from top e bettem. aud the gete ilne coupled ¢

6 ihe lewer gate driver is scanzed from bestem te vop 2% shown in FIGs.

=

fal and {b).
Referring te FiGs. 9 (a) and (b}, LCD driviag methods ®ill be describe
¢ according te third and feurth embodimente of the preseat inveniicun.
The gate iinet a%e scanned io the directicn frem the edges c¢f the pane
s of the wpoer and luower LCDs te the bouvndaries ¢f the panels. That is,
gecording to the third embediment of the present invenricn as shewn i1
FIG. 9 (g}, the gate limes are écanned from the edges of the wpper aud |
ewer LCD panele te thezbnundalies ¢l the papels, and pixel veltages with
5
different polarities arg supplied to the twe pixels adjacent te the bou
pdaries. According to the feprtld embudimegt of the present invcnticn as
shown inm FIG. 9 [b), the gate lizes are scanned frem the eiges of the up
pet LCD panel and the lower LCD pazel to theubuuﬂdaries ¢f the panels, 2
pd pizel veltages with identical polaritiet are supplied to the Lwe pixe
s adjacent to the boundaries
[t erder tc drive the gate lices vsing the metbeds of the third and fo
urth embodiments of fhe present iaveniioe, the ppper frame memcry 410 i
FIG. 3 transmits the image data t¢ the upper data driver 210 in the sam

L

¢ scqueoce as written, and the lewer frame memcry 420 trzoemits the imag
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¢ daza te the iewer gata driver 220 1o o reverse gtequence ¢ he (rder
0 owhieh Lhe image fata 2c2 woiiten. Tie wppe gave drizer 3B ang oile
gwer gate friver 820 respecciveiy vatpes gate-ON sigmale u seguzpor v
m othe firsg: gare line Gl of the wspes ggoe line block aus from 2he las
gate lige G2n of “he fower gate Diope biock. Other driviag procedoTes o

the methode of the third and fearih embodimeats afe ldemvical 1o these ¢
coeribed with -eferente 1o FIG. 3.

Wheg driving the LCD accesding te the third and feurth ewbedimente of
the precent inventienm, the pixeis of tie twg pixel rowe at the brundarie
s g:e affected in the came girecticn by the woltpge provided te rhe data

Tines. Therefore, since 2 difference in the amsuni of Tight permeaiing

the Tiquid crystal material cn the pixcis of the bepedaries i¢ tmall, t
he brighioess en the beundaries becemes almost ueiform. Cenceguently. th
¢ cooventicnal iine patterns genetated oe the boundaries ef the zpper pa
gcl and the lower pane) d6 ast appedr

As noted above, according to the present iovestion, the acn-unifarm br
‘ghiness phenomencn cas be prevenied by wakiog the scanming directicn eof

the gate lines of the upper paﬁei cppesite te that of the gate llpes ¢f

the lower panel. |
Fl

While this ieventian ﬁ&s beee described in connecticn with what 1g pre
sently considered to be the most practical aed preferred embodiment, ii
s to¢ be understoed that the ioveatisn is net limited to the disclcsed ¢
obodiments, but, en the contrary, 18 inteeded to cover varicas medificat
ons and equivalest arrangements inmcluded within the spirit and scope of

the appended claime.

4. Brief Bxplanatico of the Drawings

BRIEF DESCRIPTION OF THE DRAWTNGS

The accompanying drawings, which are imcerpurated in and copstitute 2
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pasy of the gpecti-catins ggtrase 3L oemiciimeni ¢ he ntian, A
4, iogether ®ivn tae def:iripring, fervi i pig.y fh2 priniip.es o nfotae

£ Fyn o roy
FIGe, o fav . fhy. ler.oand 19) are wawelooms ascerding tooa cerrentien

1

al LCD driving methed;

—y
[e]
Caz
Py
e

chematic dfsrrem of az LOD accerding to a preferred embed
imen: of the precent inventian:

FIGe. & 730 amd ‘b are iiming glagrams of dataz inpet a2d ¢Utpa: g am
{ from a [rame Sypchrenized with writing aud reading ciock signale:

FIG. 5 ic a circoit diagram illustiratiog pulerities gad Scanning direc
ficos of the LCD ehewn io FIG. 3 aceording to a firgt smbodiment &1 the
preseni Inveniicl:

FIGs. & {a). ib}f fe), and {8) are sigaal wavelerme accerding te the f
i1st embodiment of the pregent inventicn:

FIC. 7 is a circuit diagram iilusirating pelarities and scanning direc
tigus of the LCD chown in FIG. 3 accerding to 2 secced embodiment of fhe
preseot inventicn; |

FiGs. § fa).. [b), (c); and (d} a1¢ sigoal waveforms according to the s
econd embodiment of the;aresent inventiou; and

FIGs. 9 (a) and (b) are circait diagrams illusirating pelarities angd s
caouing directipas ¢f the LCD showa j2 FIG. 3 respectively according te

third and fourth embodiments ¢f the present invenmticn.
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Disciosed is a tiguid crvsinl disy LDy, i
into wpper and lowe: pancls. sod @ scamnipg direcci
e wpper panel 15 epposise o thait of gate Des
eppoer panel inciudcs an o vppel it te block B
fermed io the herizooval direciiorn gad transmics
pper ddaia lioes that ¢ress the [irst gate line g
e, And the lower pacel includes a lewer gate
gate lioe. and lowe: dzta fines thai cross ile
separated frem the wpper data lines.

provide scanning signals

ine blocks are [ccattd oo fhe sides ¢f

ctively. The uwpper and lower gate drivers supply
ihe gate lincs

etent 1pvention,

secgnd

the wpper and

1o segecntially cppesite directicns.
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aoning sigoals te
According to the pr

the pen-unilorm brightoess phencmencn can be prevented

by maklag the scanning dircction ¢l the gatc lires of the upper panmel op

posite to that of the gate limes of the [ewer panel.
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2. Representative Drawing;:t

Fig.3
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