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BACK | NVENTI ON  The present invention relates to a liquid
crystal \ ice, nore particularly, to an In-Plane Switching (IPS)
node | 1 qui 2ystal di spl ay devi ce having a pixel ejmchbodeprandedrconmmmon

el ectrode 811"0One substrate. The liquid crystal display device has been
remar kably w despread as a display device for a personal conputer or other
types of nonitor, This fgiypermfcRvamid ergmiat i@y device is generally
const i ﬂlMWﬁ‘mmummﬁ h a manner that a backlight unit as a planar |ight source
for il s di spsaGruNdoPass 9eyffron 1 quid crystal panel, and

a liquid ciiggé-al plane having a predeternmned area is irradiated to be in

even bright negs a?r@s\é’ﬁ@ einbBHEi¥hSUAdLIZEdY ad | HROP; I AL QRstde |iquid
crystal plane of the Iiquid crystal panel. This liquid crystal panel has a
CONSt I t 40N P QUi @ rffide/ G4 £ AMG 15y 2RIRY Taf P 1 drf 1l (YS!
filling a space between two gl ass substrates to drive the li1quid crystal.
In the |ji@H,d t al: panel I Q4ki S : jven igt
above-de({sfclir%)beﬁgﬁénﬁequqﬁor}?cﬁgkggagl ic%n%sl(r%{syo?gji’ﬁgél idrgdu‘%/l cr;g/sta‘Escel

| ecul ' i2al] i of igting light, th
(ol ecu e%%ct%fag}d’i%o@&% A@Lentﬁq%ﬁ&ﬂ YhPlsdd dting g us

di splaying a i mage. 1 nci a twsted nematic (TN) node has

this mode, an'd cToHs ThPLE UREBb Ry RS CR" Ve YRR RN ER T, ™0 1
fvo: cub N TAPAEE d TR IAT, GRAT S D07 plrShed Bl 2 1 T
i oot GIPSior SYRRR: oBs” PRLRAFELl iy hepgyr PRcob gt e S

of the IGRRE, DRV RS ol ST Bonehs KLY am THSEL p htiaRE 20 °70'©
techni ayg, gal 100,118 ang WL ng (1S fransveyag el egtrig, fgld) to

illumination 1is disposed on the backside of a 1liquid
crystal panel, and a 1liquid crystal plane having a
predetermined area is irradiated to be in even brightness
as a whole, thus visualizing an image formed on the liquid
crystal plane of the 1liquid crystal panel. This 1liquid
crystal panel has a constitution in which a drive voltage
is applied to a liquid crystal filling a space between two
glass substrates to drive the 1liquid crystal. In the
liquid crystal panel, the liquid crystal is driven in the
above-described manner to change alignment of the liquid
crystal (molecules), whereby controlling polarization of
transmitting light, thus displaying a desired image.
Incidentally, a twisted nematic (TN) mode has been
well known for the liquid crystal panel thus constituted.

According to this mode, an electrode for driving the liquid
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i nprove the viewng angle is known. This is a technique that a drive
voltage is applied to an el ectrode di sposed on only one of the two gl ass
substrates to generate an electric field in a horizontal direction al ong
the substrate surface (transverse direction), thus gmi-gbog-doie-bersui d
crystal. If a DC voltage is applied continuously to the liquid crystal, the
liquid crystal deteriorates. Therefore, in both the TN node and the IPS

nmode, tkeryeddiagies appdv edled Ooh hénéki gUaHsCEYbbalraite Ged Pwbrd glwss
symmetri cal about common potential. However) due to manufacturing tolerance

of the lgupsttadeysted ditedl awdanalsst e t agssped tisrd1y t haars@maardli spl ay
signal changes in each product, the voltage being applied to the liquid

crystal dheimaar arpexgl i@ egénogradd ia coMBReekeeh Odeat Aeser divtgl y, an
absol ute val ue of each polarity of the voltage applied to the liquid

crystal (ibgtdatel’922@0119RkdaqPCTnt RaAsi Ho2tist, heigomnon Pt antd Al
becones asymetrical. Consequently, the voltage applied to the liquid

crystal Gawaliem ddiym bBepeRai guedr Valier 1o Qe racds (PPSkheveymidle or
negative side with the comon potential at the mddle), and a Tlicker, in

Whi ch a SHA6M ddd Chthg [hEPNE e il &Ald e g "V%d;.“ on will be made

for occurrence of the flicker by using a concrete exanp Note that this

descriptioniﬁ%ﬁgyg}jcg @iQHEHQSQnQHedQﬁ?réﬁ@n?iéu%ﬁ“%ﬁ@%ﬁ@ltﬂﬁh currence

of the flicker; therefore, It i's not necessarily accurate and applicable to

act ual @n@%%%g Vg\?{h t Qes%%qg*ng iY U ovg,i S &{'/ad.%\éic%%ii edeéélgl.rgdj to have

const ant n “pot enti al r exanple, 7. , I mages ‘havi ng equal

br i ght nags pul d 0 (dhslery Q9 oD { PRaGESEIRer £ LDE POt CRLLAL) Ofed2 5 Vi s

set to the pix el ec I'n the case wnere the potenti of 5Vis

set to t. jxel egl ver, d th ]gﬁpu ctur, 0 ance,
the vol ta eI%zi)%d u?a]% yggggg?gd%?itehei? i gﬁ?%gér yg a b'fégotr?eséé;%br}ajl&f% t hat of
t he cas ere i al s, of .V .an hNare, given t he. pi xe
electro eh\sgl: eorés%%uegﬁhel%aié [3(? Vi aJ‘gF"ed ctgorr%or?n_een eco_ Cﬁi% ci/}"’lc")bnoé)%&e °§%si tive
o 08 LS e Bl o el NEubTgRaBY 1EudsrkEelT! B0 GedbAd Nl BY 2.7

electric field in a horizontal direction along the
substrate surface (transverse direction), thus driving the
ligquid crystal.

If a DC voltage is applied continuously to the liquid
crystal, the liquid crystal deteriorates. Therefore, in
both the TN mode and the IPS mode, the voltage applied to
the 1liquid crystal is designed to be symmetrical about
common potential.

However, due to manufacturing tolerance of the liquid
crystal display panels, a voltage value to the same display
signal changes in each product, the voltage being applied
to the 1liquid crystal between a pixel electrode and a
common electrode. Accordingly, an absolute value of each

polarity of the voltage applied to the liquid crystal on
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Devi ation of the voltage is mainly caused by the deviation of a storage
capacitor and a parasitic capacitor fromthe designed value due to the
manuf acturi ng tol erance. Conventionally) the foregoing probl em has been
solved -3  JP9-2001-0011-PCT1 by providing a circup$-3ani-ngle Hdricker
control function on a control circuit board. The occurrence of the flicker
can be prevented by elimnating the asymetry of the absolute val ue of each
pol ari t yhef Hdwm svobfagehappromndnt cpdtentigli beyormisal asCaneerticanal |y, the
asymmetry of the absolute value of each polarity of the voltage applied to

the |iqobAseqiehelyhasheenoehenadmst boyd changtng tihenwid t agesvabue
applied to a pixel fromoutside. As nethods to change the voltage val ue

appl i edaévisbespexeh tRefdesighedovhtidetasoflessibbeqpabovevet Beakol | owi ng
two net hods are known. One nmethod is to manually control the value of the

common gpt aBghekver eldeULSItde tHe dmtndh et il E yel tReOmigagB)pol arity
symmetrical about the common potential. In the above-described exanple, the

absol ut gngahuel 9EkeaChi ROWAE EhYaCa3BrbBenMadecRY MBLN heAkrRYe8etting the
common potential to 7.7 V. The other nethod is to manual |y change a gate

vol tage Va'UﬁePE1ﬁafE§rfr@%%%&&%ﬂ@%nt%&@icﬁatﬁﬁﬁéfEb%“@thkQEﬁEe However,
there exist sone problens in the use of the above-described flicker control

Ci reui tofFipst £118RedeBl a5 9GOk &Bﬁc¥e£eaeﬁamahae digekOchle ERAWf acturing
tol erance not only differs mn?h he products but al so occurs inside the

pl ane 0& EF1 E?Q# ?t hRlae ph?Bogﬁwﬁ?tégbé?lﬁfﬁbVQ'Eéﬂ%eﬁ%‘Ue of

t he plxe SI e 0 he screen an vi ation on the right

de th t
§L9e200 Eeg%¥?L§%§hE§SBEQ Sf‘”@H%aCPlPéﬁgf BRI, "4t is not

necessarily accurate and applicable to actual products.
When the liquid crystal display device is designed to have
constant common potential of, for example, 7.5 V, images
having equal brightness should be displayed in the case
where the potential of 12.5 V is set to the pixel electrode
and in the case where the potential of 2.5 V is set to the
pixel electrode. However, due to the manufacturing
tolerance, the voltage actually applied to the 1liquid
crystal becomes equal to that of the case where the
potentials of 12.7 VvV and 2.7 V are given to the pixel
electrodes. Consequently, a DC voltage component of 0.2 V
on the positive side is generated. Since the image by 12.7
V is brighter than that by 2.7 VvV, the flicker is generated.
Deviation of the voltage is mainly caused by the deviation
of a storage capacitor and a parasitic capacitor from the
designed value due to the manufacturing tolerance.

Conventionally, the foregoing problem has been solved
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even if the common potential and the gate potential, which are common to
all of the pixels, are controlled fromthe outside, unevenness of the

vol tage inside the plane could not be elimnated. Second, the flicker
control circuit as described above led to an increase-obofi@inupder of
parts of the liquid crystal display) causing an increase of the

manuf acturing cost thereof. Third, in the flicker control process, the
flicker bys prevtiddinged mardalilty Havdmgt e fAdickiede doart redc Fuwfc tile product s,
and this process had been one of the causes to slow down the manufacturing

speed. aUMIARY oQF clitdcuiNVENRXAN Theeprratitirdnteeii ahenas. et Wdrh t aki ng
t he above-descri bed technical problens into consideration, and the object

t her eof Hes drevdfitdd By | eQtindnakYabalthd b y@dmatemy cef Capablabf1wld M nating
the necessity of the flicker control after manufacturing the liquid crystal

di spl ay vdaviec®f HaRH BAARRALY ¥ e RIAYe ia'b‘tﬁ&téd)rtd?%}fglcﬂi?djid

exam nations and researches concerning the above-descri bed problens. As a

result, ddyaWas .founddviale idiaingresshby Myddiecdy i efer chonidiload d be

elimnated in the I'PS mode 1iquid crystal displ ay device. Specifically, in
the casgWhes @+t I&%c@ibwllétﬁ\]tggolfe t¥e 8RAN agdi & ddanelitiags applied

to the liquid crystal - -2001-0011-PCT21
crystal has been eliminated by changing the voltage value
applied to a pixel from outside. As methods to change the
voltage value applied to the pixel to from the outside as
described above, the following two methods are known.

One method is to manually control the value of the
common potential from outside to make the absolute value of
each polarity symmetrical about the common potential. In
the above-described example, the absolute wvalue of each
polarity can be made symmetrical by setting the common
potential to 7.7 V. The other method is to manually change
a gate voltage value of a TFT from outside, thus
controlling the flicker.

However, there exist some problems in the use of the
above-described flicker control circuit.

First, the deviation of the voltage value due to the
manufacturing tolerance not only differs with the products
but also occurs inside the plane of one product. For
example, the deviation of the voltage value of the pixel on

the left side of the screen and the deviation on the right

side thereof are different from each other. Therefore,



on the basis of the common potential is asymetrical, there exists a DC

vol tage conponent with a constant voltage val ue between the pixel electrode
and the conmmon el ectrode. The DC vol tage conponent can be regarded as a
stationary electric field applied to the liquid crysbakosmtceniabcrd n the

| PS node liquid crystal panel) the space between the pixel electrode and
the comon el ectrode can be nodeled as a circuit in which a capacitor and a
resi st oevene iforuiac tashmon pesidnelal Tawd etheegake oatehe iadnsiwddredd t hat
this electric field is generated because of the presence of a positive

el ectri arehaygndi ovecatleds otige SpilRel B, t Re-d | S ErST VS AErbRi Xe

el ectrode side, for exanple) and a negative electric charge on the other

el ectrodatside,t eiidhdesymM®n eheckhicddRod dtsidy exenphehe Idodie DC

vol tage conponent is equal to the perm ssible value or smaller, a flicker
defect Wtk ganeiakedq.Accordingly, the inventors reached the concl usion
that the necessity of the flicker control can be elimnated if the DC

vol tage conpeReohadUit@RBiriGikley RHEERI IcisRhfi t Qs R R& P idtRreval ue or
smal ler. Furthernore, in the liquid crystal display device, it takes a
certai n1aEpwy gh Lin®da@ediSP! hedmunREe OF BadicsPI Ay sRECAN RilEr
application of electric power thereto. This anount of tine is al nbst

equi val el ot@1t N dd iR, Untd | gRt SIS PToA PREKIHGE (40 t hode
fl uoresce%’ts t ube, %‘doi%exarrpl}lse?nés turlne on. T%e inventaorsaf ourfgnt at -6
JP9- 2001,QQ111,RCLL s f the above-described DC voltage conponent is reduced
to the permssible value or snaller within the tinme until the imge is

di spl ayed, the;inqacess tphPfriiBAP0NES ri iC I be
elimnated. Two cénltiENu;rnEt %ﬁ ?ﬁ????fegpﬁge%%de?ﬁ%o%?gg?%feqt e

f or egoi fy t Lt i's at | ALt Vgl t onent at
t he tingggfgggéggingggﬁgggpicgggﬁertﬁg s%%??%&%ndééﬂgﬁ%% erqggn ?%?on i's
that an_gl LisC g 9 n i t I e e t l'iquid
crystalpggﬁg%Fgr travef%ggag%g%ﬁgghénﬁ%ggé%gc%ggtéﬁpggﬁglEg¥%gsiE@Entors

f ound t@ﬁ%w”%% Qbegéa%gﬁﬁggggﬁéigﬁég%%ge in an opposite substrate was

extremely “inportan nt of the same in the liquid crystal

material. It is consider I S, e fact that the resistance
o SR o 3 ity

of the liquid crystal i S ex y 1I"arge in the transverse

direction in_the | PS node liquid.crystal display deyjce. _Specifically) with
regard to theTthgl e %I el'd tern}nlsonr‘lyt t‘?%sg o%?éeth‘r'%\éié’h ttﬁglpfgquit ecrystal

material, the resistance in t.he transverse direction.af the |iquid crystal
Tt o | aPPCYSERRRAES Y Eesha il ofHTERT ShFECFPRR L ARrpSE oPandl move

(ot hbIghler DRagokhns lsel shapee, 1 o nay udael gl 15

o eCl ) Bl LR ¢ Y AE 06| SELT IS B00,! BUSTLL g Jigouan Che

3P 200100 T LY S ES,0000S! By 2ULEle, LRI iRy 1 @
device.

The inventors of the present invention conducted
examinations and researches concerning the above-described
problems. As a result, it was found that the necessity of
the flicker control could be eliminated in the IPS mode
liquid crystal display device.

Specifically, in the case where the absolute value of

each polarity of the voltage applied to the liquid crystal
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again) then enters the other electrode. It is conceivable that the presence
of an electric field path having a small resistance value is inportant to
reduce the DC voltage conponent. The reason is that if the electric charge
can travel fast through this electric field path, tire-i¥3i1vobtagemonponent
can be reduced equal to the perm ssible value or smaller within a
predeterm ned period of tinme. However, securing the high-speed traveling of
t he el eohrthechasde a$ dhesccbhmdnapovenaliane ikss asgsmeftirdicant,. theire i s
because in the case where the initial DC voltage conponent is |large, the DC
vol t ageeg@Bgpenanbcvablieaganaoipbachedwi e hocangdeantedoldbye Watlkien the
predeterm ned period of tinme. Consequently, the inventors found that the

necessi byt@behhenkl ipiken Gadtdod@nde €hé Neomhesl BYeeenshbl utirhg a |iquid
crystal display device capable of reducing the initial DC voltage conponent

and forpgheybi ghgepeesmpoayet i Nea®f Bdie RIfGIddE Ghar ge. shai@ohladl though a
physical property value of elements constituting a CF substrate or an array
substrapgektrdes¢ikhad aphlli X & the | i dded J@P%Q@&f Rateptahai drgpen No.
2000- 66222) the Japanese Patent Laid-Open No. 10(1998)-133205, the Japanese
Patent LgbdrERemdie 164H9@) k3430, POREL OF chiResgpLNvestyesal the

t echnol ogi es di scl osed the problens sol ved by the present invention or

means tg;$ahVve1ble rBERPLHE thd commdy ellde FOdd - Ed 1paCch8hdhBE e the
findings as described above, a liquid crystal display device according to a
first aépé‘i&gﬁﬁtt Be Ré&%ﬁ”% b?iﬁ%@&'«:&@ Pﬁa g o6k 3P akredbehnd ctegond
substrate and a liquid crystal material seal ed between the Tirst and second
subst ra&ﬁs£’a'%‘ﬁl'élq.u' d ﬁfé&%@d dli spLay. 4 evtgec%%@lr eted atl?éf:'r%hﬂitsy of

ed | e

. X . .
pi xel s arr na mtrix tashion. Ont irst substrate, each pixel in

the pl “Eg%itc%ti&f Al Sié‘aagﬁe?é’it'e‘ahiﬂb"ca‘ﬂ&m&f’ t%ep?e(:e%seqiceé:tggd%

connected to fhe swtching el'enent,” a conmon el ectro or generating an
el ectri Leld_appli t {quid c ta jral t comon
el ectro gggﬁggfheg%%§gf£glé@%?%%%.cgheg%?xe%lg?ggéggdégﬁ%%etQE E%ﬁ%vn

el ectr oggJliae AR Jall | fo R vaLAge pamonen! Lher chehnen) | gndiatel y

af ter applying elec ower to thé Tiquid crystal device, and the

DC vol { ag5couRongk oL e Ut aBbagal Ly T edced chigm tiedcial cvafdie 10

perm ssi ue or ‘simal'l er"w n-a predeterimned period of tine after
Vol t 26 BSASAenE OEoa BSREtraaPl § Peau A PRANPRRL | hi 11 al val ue to the
per i ssi bl e yalug,or sgall gL WabY 1 &Risaster Miaed PRHOY o che
permissible value or smaller, a flicker defect is not
generated. Accordingly, the inventors reached the
conclusion that the necessity of the flicker control can be
eliminated if the DC voltage component automatically
reduces itself to the permissible value or smaller.
Furthermore, in the liquid crystal display device, it
takes a certain amount of time to display an image on a
display screen after application of electric power thereto.
This amount of time is almost equivalent to the time until

a light source of a backlight (cold cathode fluorescent

tube, for example) is turned on. The inventors found that
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of tinme after applying the electric power, whereby elimnating the
necessity of a flicker control by changing potential applied to an

el ectrode in the pixel. Here, as the liquid crystal display device within

t he scope where the object of the present inventiorwrmanote-0031-pCcTl
JP9-2001-0011- PCT1 achi eved, the follow ngs can be enunerated: a liquid
crystal panel having liquid crystal seal ed between two opposite substrates;
a |iqui dfcroisd ahbowedudiestavbeq Bcdnvolarags roampomenta baclkdeidgletedunid
attached to the liquid crystal panel; and a liquid crystal display as an
end prodmet .pelliel ddiBliel wAMsd abr démpl Byr deythenacher diimg tumtd l1sarond aspect
of the present invention is characterized in that, in the |iquid crystal

di spl ay igRyecei Of dilsp1bivedt, aspeCheckBeityi ol tBe W wPidsypiwwnt is 0.5
V or lower. The liquid crystal display device according to a third aspect

of the pgnasadr idyeIHJ10*kaS H&aGiiglates in that, in the liquid crystal
di splay device of the first aspect, the perm ssible value of the DC voltage

conponent i s Qhol%ohdici W mudheplel i1tk iGNt aln dbsRbaY téevidfl Bacor di ng
to a fourth aspect of the present invention is characterized in that, in

the |iqud & ird SPlae ViR Uoddi& fiddsSti ASRAL Jad Nl d 44 bEryst al
di spl ay devi ce does not have any circuit for performng the flicker control

by chang}aTiﬁcgtglfbe W&r@é APRHL i (¥ HPGHRAG 1 db diee Riddr f{om

out si de. I q crystal display device according to a fifth aspect of

the bregaiiiyl N | phe! Behl2l Ahefilcatth 14k {BRAe bR 1R didied

di splay device of the first aspect, the li1quid crystal display device

furtherd%ﬂgygf¥ﬁ§ékhe DC voltage component to the liquid crystal
material travels fast in the liquid crystal panel.

The inventors found that movement of the electric
charge in an opposite substrate was extremely important as
well as movement of the same in the liquid crystal
material. It is considered that this is due to the fact
that the resistance of the 1liquid crystal material is
extremely large in the transverse direction in the IPS mode
ligquid crystal display device. Specifically, with regard
to the electric field transmitting only through the liquid
crystal material, the resistance in the transverse
direction of the 1liquid crystal material 1is extremely
large. Therefore, the electric charge cannot move fast.
Oon the other hand, the resistance in a 1longitudinal
direction is sufficiently small in comparison to that of
the transverse direction. The electric field emitted from

the one electrode and transmitting through the 1liquid

crystal material in the 1longitudinal direction transmits
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-10 JP9-2001-0011-PCT1 plurality of scanning |ines and signal |ines, and
the pixel electrode forns a storage capacitor between the pixel electrode
and the scanning line. Aliquid crystal display device according to a sixth
aspect of the present invention has a first substr atpe;2e0s@0andrsrbstrat e
and a liquid crystal material sealed between the first and second
substrates. Furthernore, the liquid crystal display device has a plurality
of pixektaraugayedhien eppotits fashsopatéOn thecditist tsabstheat igedadh pi xe

in the plurality of pixels has a switching el enent, a pixel electrode

connect egyk@allhéawirliaNi g ef Lidii t ai £ 0BABN 1ehgdthadaafodigeirasiaind Nng an
electric field applied to the liquid crystal material between the conmon

el ectrodgaand thenPiertler® aaid oslthed he1 @t kebdel ectitode JyhddierazamE™N
el ectrode have an initial DC voltage conponent therebetween i mredi ately

after apphy RheeldddicP W eran CeldettifUEtetayphdh HasRhay adeisaa, and the
DC vol tage conponent is automatically reduced fromthe initial value to

0.15 V Qkgli@®Bhckn ¥4V€eSEGONdR a&&ahtap%ylmd&e ehectpd C wAawWRigd 0 the
liquid crystal display device. ? liquid crystal display device accordlng

to a seyghbBnaspect 'ﬂietP@anSﬁS@Bt thRenisd opnd Segbat gt etha@del Radhat, in
the liquid crystal display device of the first, fifth or sixth aspect, the

swi € ohi RgaSlegTeRh st nTBignandnybens gt S'ﬂ{‘é‘idal%iﬂt?d tiGhd hecTFT

drops, conpensation drive is perfornmed In i ch a compensation signal

having 1} tagép%cﬁr%né}%%fgﬂ;er QLR NN APT eEL StheS JeinARidiiA¢ t hrough

the storage Capacit

value or smaller within a predetermined period of time.
However, securing the high-speed traveling of the
electric charge as described above alone is insufficient.
This is because in the case where the initial DC voltage
component is large, the DC voltage component value cannot
be reduced to a desired wvalue within the predetermined
period of time. Consequently, the inventors found that the
necessity of the flicker control can be eliminated by
constituting a 1liquid crystal display device capable of
reducing the initial DC voltage component and for the
high-speed traveling of the electric charge. Note that
though a physical property value of elements constituting a
CF substrate or an array substrate 1is described, for
example, in the Japanese Patent Laid-Open No. 2000-66222,
the Japanese Patent Laid-Open No. 10(1998)-133205, the
Japanese Patent Laid-Open No. 7(1995)-159786, none of these
conventional technologies disclosed the problems solved by

the present invention or means to solve the problems.
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The liquid crystal display device according to an eighth aspect of the
present invention is characterized in that, in the liquid crystal display
device of the seventh aspect, the second substrate has a first resin | ayer
and a second resin layer formed inside the first remsms2bayergiit-herfirst
resin layer has resistivity of 2.5E+15 [ohmcn] or |ower, and the second
resin |l ayer has resistivity of | E+00 to 1E+04 [ohm cn] . The liquid
crystal displaycaaliime tac odredi indimes rd s1tdesxopidedd fbde, pa esispiid nvent i on
is characterized in that, in the liquid crystal display device of the
sevent h caaspacil dieplfaystevesenakayeding adraoat ectrsenakipledt arl the second
resin layer is a black matrix layer. A liquid crystal display device

accor di fgrdgent tientdhtbisgieHafa tiier i anaidtidwentd afedwisd asdbdtstatsaibstrat e,
a second substrate and a liquid crystal material seal ed between the first

and secqifd bsigwt @Scrpdeai Smetbyeh1akehhied( bethlew alndumbady -addi s
liquid crystal display device conprises a plurality of pixels arrayed in a

matrix fARsdind). sdbdthRtddd St Swhatraigui@achrpi¥sl i dispLapl Waidy Of
pi xel s has a switching elenment) a pixel electrode connected to the

SW t chi NG ARy @P%&f@ﬂ‘&ﬂ ebgect peder for a&%ﬁ?@@ti NG any elpetrige field
applied to the liquid crystal material between the commopn el ectrode and -12

JP9- 2001 QL1 CT1 the Rinkel £ehget r dBscFReep! UEabht YpkePi XBhs @& driven
by a voltage of different voltage polarity in each frane, and, in one

frame, ?1!‘1‘.1:&@1%_%} | tof O iRieA@! ShbBCl Ydeg,nceAthgf réiBmanti rss 95 oup of

pi xel s driven by the voltage having a first vo?tage polarity and a second

group ofgRIXEHd" kRt e y0! {Rge RAY My SRIRLNRO! 3L t¥ommd}e P Xel
electrode for generating an electric field applied to the
liquid crystal material between the common electrode and
the pixel electrode. The pixel electrode and the common
electrode have an initial DC voltage component therebetween
immediately after applying electric power to the liguid
crystal display device, and the DC voltage component is
automatically reduced from the initial value to a
permissible value or smaller within a predetermined period
of time after applying the electric power to the 1liquid
crystal display device. The DC voltage component is
automatically reduced from the initial wvalue to the
permissible value or smaller within a predetermined period
of time after applying the electric power, whereby
eliminating the necessity of a flicker control by changing
potential applied to an electrode in the pixel.

Here, as the liquid crystal display device within the

scope where the object of the present invention can be
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el ectrode and the conmmon el ectrode have an initial DC voltage conponent

t herebetween i nmedi ately after applying electric power to the liquid
crystal display device, and the DC voltage conponent is automatically
reduced fromsaid initial value to a perm ssible vabaeow -sordlmyrivithin a
predeterm ned period of tinme after applying the electric power to the
liquid crystal display device. In the case where the pixels of the first
group asehilevy@n byhéhefublbafrgbaveag abwol tAgrevakud:al hbowmiagubhai ght ness
to be the | owest and the pixels of the second group are driven by the

vol t agechpytay PpfHedethaniingedligandvotipgeayaldenlddie HeGwerint ageoconponent
is equal to a perm ssible value or smaller, and thus an anplitude of a

T/ 2Hz coppesepe Odubstraned) ttd N idgid wawefenm odultehe naivguigd aryst al
di spl ay becones ten times as large as that of a THz conponent or smaller.

The |iqgigvéerystabudicSRraYa deytReigREOLHLRY altd athed evENthe aspgatgof the
present invention is characterized in that, in the liquid crystal display

devi ce gftyibg1t efideBSpas Ehelﬁc!ﬁi&hldi@s@aqneati_sbia? tdé n f | gplr ansi st or
-13 JP9-2001-0011- PCT1 (TFT), and when a gate signal applied to the TFT
drops, gpgmgRgation drive is performed in which a conpensation signal
havi ng reverse characteristics is applied through a storage capacitor. The

l'iquid CryStﬁﬁedi§9&@¥dd3¥f§§%éﬁxxﬁfgﬂ¥h§()d%vice according to a
second aspect of the present invention is characterized in
that, in the liquid crystal display device of the first
aspect, the initial DC voltage component is 0.5 V or lower.

The liquid crystal display device according to a third
aspect of the present invention is characterized in that,
in the liquid crystal display device of the first aspect,
the permissible value of the DC voltage component is 0.15 V
or lower.

The 1ligquid crystal display device according to a
fourth aspect of the present invention is characterized in
that, in the 1liquid crystal display device of the first
aspect, the liquid crystal display device does not have any
circuit for performing the flicker control by changing the
potential applied to the electrode in the pixel from
outside.

The liquid crystal display device according to a fifth
aspect of the present invention is characterized in that,
in the ligquid crystal display device of the first aspect,

the 1ligquid crystal display device further comprises a
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twel fth aspect of the present invention is characterized in that, in the
liquid crystal display device of the tenth or the el eventh aspect, the
second substrate has a first resin |layer and a second resin |ayer forned
inside the first resin layer, the first resin | ayersimgooesi@hi-vety of

2. 5E+15 [ohmcn] or |lower, and the second resin |ayer has resistivity of
1E+00 to 1E+04 [ohmcn]. The liquid crystal display device according to a

t hi rt eedlumsaigast of sdenmimeseninedvaid | Dignsl chiiest eand eché npikxet, in the
liquid crystal display device of the first or the tenth aspect, the

predet erdDdadiny | GTbrads t lamesa@brageapphphbgtelrecbetwepAvethés glitéened as
time between the application of the electric power and di splaying of an

i mage onreldadirgdaarid e sdarddind iXingl. crystal display device. The liquid
crystal display device according to a fourteenth aspect of the present
invention is chpi@ei@r bz9dehl Halplay? ddieidd qybdosayagalodisspd ayrlevi ce of
the first aspect or the tenth aspect, the predeterm ned period of time
after apRipddi bhe tdleGrddeMOVBhvEALEbME HRQCONds i abtersdpindyg tde
electric power. -14 P9-2001-0011-PCT1 A liquid crystal display device
accordi nipdghd fdidR8nite aghect a0f 14 AR Ar eeePbhIVeRht o1 H8S SfediLst
substrate, a second substrate and a l'iquid crystal naterial sealed between
the firsledbseadds SHOE EARCSeclhE sttt a®leksSt al i SRl Ao deVi Gfe haS a
plurality of pixels arrayed in a matrix fashion. On the first substrate,
each pixladsy ! BeyBLuialdisply Plikthschasnd TFhidpixe) Seeqiipds
connected 1o the TFT, a conmon el ectrode for generating an electric field
appl i ed | 4. qui a erial Jhe en: .t C ct and the
pi xel eléelgrtéro e.i%?ﬂ%{:’gg%o%a%ﬁéfrapg tl-'\eﬂf\a‘lachnflp:'{l'itel I'n thagé%'l uél‘éé)l ity of

pi xel s ha resi r ot j I . awvi esi St Vi f +15 [ ohm cni
and a r S;an !lgf:k{hnéétﬁr)'lix ia% cﬂ%&lgln)g&r%s%és%i%iﬁi%éﬁ?/ﬁo%g?[g%ém% [ ohm
O O MR | G LR PIRLERA | BYET n Ny R 01 foS! Bf1BhefPP! |20 1O e
TFT drops, co pe o thé Tiqa

npensation drive is rformedt qui d crystal display
devi ce. : . . | . . L .
appl i od SR FELES FEERE TR Wbl nd S TR AR B T
di " et ; . . . sed
o that 4 e S FHEF P ARE e Rt BEEREEE LRV TELLRR, SLERLSRLET 2PN

l'iquid cryst di spl devi ¢ce further i a.plyraljty_of, si,gnal |ines
for tranasﬁr;q'stt%l!hﬁg ég’é?gm%yééfﬁ%cg?' to Fﬁgnﬁ%’?‘?i tefegf%r&dfel gﬁgndf:lge

plurali ty, of 9218 dd18hd Ohalve® Sl 11h19:3:99h8 SL9TBhgLC Gofiddsedt
therebetween immediately after applying electric power to
the 1liquid crystal display device, and the DC voltage
component is automatically reduced from the initial wvalue
to 0.15 V or 1lower in five seconds after applying the
electric power to the liquid crystal display device.

The 1liquid crystal display device according to a
seventh aspect of the present invention is characterized in
that, in the liquid crystal display device of the first,
fifth or sixth aspect, the switching element is a TFT, and
when a gate signal applied to the TFT drops, compensation

drive is performed in which a compensation signal having
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-15 JP9-2001- 0011- PCT1 the TFT. The storage capacitor is formed between
the pixel electrode and one of the plurality of gate |lines. BRI EF

DESCRI PTI ON OF THE DRAW NGS For a nore conpl ete understandi ng of the
present invention and the advantages thereof, refeweaceodisonow pmdeto the
foll ow ng description taken in conjunction with the acconpanyi ng draw ngs.
[Figure 1] Fig. 1 is a schematic view show ng a constitution of a liquid
cryst al rdivepbay ohavhetefianieaboils meadplifed heelpreasant thevestioaage[ Fi gur e
2] Fig. 2 is a schematic view show ng a constitution of a pixel of the
enbodi neapacfiEbogure 3] Fig. 3 is a sectional view schematically show ng the
constitution of the pixel of the enbodinent. [Figure 4] Fig. 4 is a

sectional Vi eWeschieqmid caldys towidigpd agonaeiriuei cic@br@idd T «f e pi xel
of the enbodinent. [Figure 5] Fig. 5is a view for explaining an electric

field paignthr aspduei R aHL pddage DOVPRPEsh LB tharesbedinent inl Figure
6] Fig. 6 is atimng chart for explaining a feed-through voltage
conpensahaty dn Uhd M {Hei&€MBeJgEERNt distlay device of the seventh
aspect, the second substrate has a first resin layer and a
second resin layer formed inside the first resin layer, the
first resin layer has resistivity of 2.5E+15 [ohm.cm] or
lower, and the second resin layer has resistivity of 1E+00
to 1E+04 [ohm.cm].

The liquid crystal display device according to a ninth
aspect of the present invention is characterized in that,
in the liquid crystal display device of the seventh aspect,
the first resin layer is a protection f£ilm, and the second
resin layer is a black matrix layer.

A liquid crystal display device according to a tenth
aspect of the present invention has a first substrate, a
second substrate and a liquid crystal material sealed
between the first and second substrates, and is driven at
THz (T: natural number). This liquid crystal display
device comprises a plurality of pixels arrayed in a matrix
fashion. On the first substrate, each pixel in the
plurality of pixels has a switching element, a pixel
electrode connected to the switching element and a common
electrode for generating an electric field applied to the

liquid crystal material between the common electrode and

-12-



JP9-2001-0011-PCT1 [Figure 7] Fig. 7 is a graph for explaining changes in
the DC vol tage conponent of the liquid crystal display device with tine
according to the present invention and a conventional |iquid crystal

di splay device. [Figure 8] Figs. 8A and 8B are di agrmvaoboroepkerni ng
flicker detection patterns in the enbodi nent. DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENT Hereinafter, a liquid crystal display device according
to an emdipindl @fl dderqiteeserthe mlandlatwidd phiecales arrdaikiverdaiai | based
on the acconpanyi ng drawi ngs. This enbodinment is an In-Plane Sw tching
(I'PS) dra vevandagki qi dagE¥strahtdivyl tagslepbtariky ti seadhodi g,
description will be nmade for a liquid crystal display device capabl e of

el i m natan® ameswssitamef ehél pekealcept bel pikelel iifidlale amesessity of a
flicker control function, the liquid crystal display device nust be

constit yhehesSuchrihad ghohpi bEapiRE1¥OkragenCoRPARNtvd I Rl W idgi ently
smal | and an electric charge can travel at high speed in a |liquid crystal
panel . lah EhirgtenPODi 488t pSiad deCRRaug fodcdmKi Baoupe bBi tiate X vol tage
conponent small, a feed-through voltage conpensatory drive systemis

adopt ed.griRich fk%ﬁ‘dtﬂé”%@@adéﬂ hagengoHP8RERNA YodErM@ySYSiaa Wite Pe
described later.” Also, a constitution of an opposite Substrate 1s optim zed

so as tQymkeddE AREeTeAL oéom@n ngecéf&éo%v%ounpq&lei&ﬁt rp& charge

in the opposite substrate easy. Fig. 1 is a perspective view for explalnlng
the ent 'Joqt%%tbéﬁﬁbﬂanef t@aéx‘e%&t@ze%fryshﬁ‘:ke@m'&'éfy%ftt@rs ?p&?ﬂﬂi[ Fig.
lis a constltutlona view schematically showmng a |iquid crysta nndule

100 havidig g depbhobt ooy AnbASKLLIR! dideal NaFbfiad, d%vrl%ferﬁ}f nuner al

101 denotes a Irght unit, 102 denotes a liquid crystal pane i qui d

crystal gel Ine hawi g, & &8 rﬁgﬁ’cgn“ gﬁ}']%ﬂ ta Al drfheeh 11 rxeé&h &’ i‘@rﬁ % fiptes a

di ffusion sheet for ‘maki tness even I n a |qU| cryst 1 spl ay

panel . AlsG:i A reLRienes Nngeak: 108, dEnoLasen o | s elest ik arking | i gh

converge ennance um nan I‘Ol’lt ISp| ay surrtace es a

| I ght nggz%t%neDJe%ﬁJeod %%g%gg df 9Pimd" ‘f‘?:' 'x”g%éﬁﬂg%%g@ SPLLEE; and

di f fusi e sane, an denot es" a rane f ati ng conponents of

the backliail 8 tnl0h 3HGN 38rffeal ' ALpIULIRRHE AN9nt NSe case

where the pixels of the first group are driven by the
voltage having a voltage value allowing brightness to be
the lowest and the pixels of the second group are driven by
the voltage having a predetermined mean voltage value, the
DC voltage component is equal to a permissible wvalue or
smaller, and thus an amplitude of a T/2Hz component of a
transmitting light waveform from the liquid crystal display
becomes ten times as large as that of a THz component or
smaller.

The 1liquid crystal display device according to an
eleventh aspect of the present invention is characterized
in that, in the liquid crystal display device of the tenth

aspect, the switching element is a thin £film transistor
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prismsheet. The liquid crystal panel 102 has a display area constituted of
a plurality of pixels arrayed in a matri X fashion and a frane area as an
outer peripheral area of the display area. Also) the liquid crystal panel
102 has an array substrate having an array circuit fer-nediidrneesorand an
opposite substrate thereof, and liquid crystal is seal ed therebetween. A
reference nuneral 107 denotes a cold cathode fluorescent tube as a |ight
source, @Er)1,08an0é&naihes aabegack foigrhul dapglasd oot ekéi Mgt hérdpsui d
crystal cell -18 JP9-2001-0011-PCT1 102 and the backlight unit 101 from

out si de.cohperdiakidrghtirtifet 181 des foafeld t bhedviifcH he didipshur Sheet 103,
the prismsheet 104, the light guide plate 105, the frame 106 and the cold

cat hode dilgiieseditng UbevdPde dhersetdreathede ifsl wppasenteirthgynlly is
di sposed inside the frame 106 and is not directly described in the draw ng.

Note thafporaged Rasddide. unit, a direct backlight unit is also known. In
this backlight unit, one or nore |ight sources are disposed right under the

di splay surfagg ofi fthad | Gy@renyskak nagfel dekael ph¥ebréinghecdi spl ay area
perfornms col or displaying of R G or B. course, each pixel perforns

ei ther hl\aoke ] aMPds BEPLKY g sdh@ TV ONTe; 4l Sl AYecdPidde i spl ay

area on the array substrate, a plurality of signal lines and gate lines are

arrayed dyy@ B rige f 286498 chstahga%phhs}eae%&@et RE gale dddas S e
arrayed so as to cross €ach other approximately at a right angle. Each of

the pi xele PRIV RLPBEA [ I hd | Blébd® dhssdiad 4L VSt R Paspds pp 2
| C

di splay signal voltage received froma driver This driver 1C1s usually

connect oy { Biacrd LS T 2LEs DY 13, TAB BULLERY AR id eebky proyided on 3

gl ass su rate of the array substrate. Usua a plurality of source

driver G0 hatdhe %hﬁ”ak'kbgesﬁ@éfn prl%:ﬁjeq:edh?% ag £ @¥igielde Pt a TFT
array substraté, "and a p uraflty of “gate ‘driver 117°%16r { he
2.5E+15 [ohm.cm] or lower, and the second resin layer has
resistivity of 1E+00 to 1E+04 [ohm.cm].

The 1liquid crystal display device according to a
thirteenth aspect of the present invention is characterized
in that, in the liquid crystal display device of the first
or the tenth aspect, the predetermined period of time after
applying electric power 1is defined as time between the
application of the electric power and displaying of an
image on a display screen of the 1liquid crystal display
device.

The 1liquid crystal display device according to a
fourteenth aspect of the present invention is characterized
in that, in the liquid crystal display device of the first
aspect or the tenth aspect, the predetermined period of

time after applying the electric power 1is five seconds

after applying the electric power.
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gate lines controlling a gate voltage are provided on a -19

JP9- 2001-0011- PCT1 Y-axis side thereof. A voltage received fromthe source
driver 1C 110 is transmtted to a pixel electrode via a source/drain of the
TFT, and the pixel electrode and a common el ectroderaygioy -aoielratric field
to the liquid crystal. By changing this voltage, the voltage applied to the
liquid crystal can be changed, thus controlling |ight transmssivity of the
liquid crystal. lAquidcuictryapplyi rdj spdayon @otisrd | adcdardiveg cobronael ect r ode
is constituted on a control circuit board (not shown). Fig. 2 is a view
show ngfafceentht WswecOf of pitkel peesefltnginvertisn erdxi BENEirkn Fig. 2)
a reference nuneral 201 denotes an anorphous silicon thin filmtransistor
(TFT) asubBsthatehi agseten@nsubg02adenah@saalpgiel ekgetaodpaternagcted to

t he source/drain of the TFT, 203 denotes a conmon el ectrode for applying an

el ectri gehiehdpbewtBe thauedrseyshal sbebnaesubbBeraesson ehectrigdeqand the

pi xel electrode, 204 denotes a signal line for transmtting a display
signal ¢pybbgl Thispaag 40%idenph8sadpgat8ilitpeckopikeaBshakrhiyBd angate
voltage to a gate of the TFT. The gate line, the signal Iine and the comon

el ectrogenare iy Lt don f or gRd fe AEDNHsOF siBWErike , Picekin eheréiods is
usual ly formed of Al, IndiumTin Oxide (ITO or the like. Part of the pixel

?'eCtrOQﬁeiSpf&P@iP@%edx@nﬁﬁx§ﬁéﬁnhag linerpf, one YRR SEAGet¥baean
i nsulator, formng -20 JP9-2001-0011- PCT1 a storage capacitor. This is a

const it ybhRB:£8aCab! @%ed T, 0N GifinordDs FOVEF oa@NpbeheRaLht Phat BR Pi Xel
el ectrode Is superposed on the comon el ectrode via anh insulating |ayer,

constityibpgracPariePd tdi5p IO A0S CaRAL H1Alquid crystal material
between the common electrode and the pixel electrode. On
the second substrate, each pixel in the plurality of pixels
has a resin protection layer having resistivity of 2.5E+15
[ohm.cm] and a resin black matrix layer having resistivity
of 1E+00 to 1E+04 [ohm.cm] or lower inside the protection
layer. When a gate signal applied to the TFT drops,
compensation drive is performed to the 1liquid crystal
display device, in which a compensation signal having
reverse characteristics is applied through a storage
capacitor.

The 1liquid crystal display device according to a
sixteenth aspect of the present invention is characterized
in that, in the 1liquid c¢rystal display device of the
fifteenth aspect, the liquid crystal display device further
comprises a plurality of signal lines for transmitting a
display signal to the plurality of pixels and a plurality

of gate lines for transmitting a gate signal to a gate of
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The pixel is surrounded by two of the gate |ines 205 extending in the X
direction and two of the signal |lines 204 extending in the Y direction. The
conb- shaped conmon el ectrode 203 is di sposed between these two signal |ines
204. The pixel electrode 202 is fornmed between two Seqresoofodiie pconmon

el ectrode 203. An electric field approximately parallel to the substrate
surface is generated between the pixel electrode 202 and the common

el ectr oddse 28T | oCEieds ordms heapaestof 1dhefqumed ledeetendeh@02ixdbt e t hat

t he pi xel electrode and the common el ectrode are not Iimted to the

above- deskdd heshie airsd | dré | O . t O rp BxPPl €y &Ff Cpsé i 1ihé®N can be adopted in
whi ch the pixel electrode is formed in a shape of a conb and arranged so as
to be engaged with t BRIEFMOESERERTIONCOF AFSED, DRAWINGS nodifications to the
shape of the electrode is possible. For exanple, the pixel electrode nay be
forned in an poshapemdry t kompllete | Underataadpagsi BEe that phHesepemON

el ectrode is disposed as a | ayer upper than the pixel electrode to cover
the entifmyaieforeX@ndli REeanadPshtages of thdredi XelrefE-dntfdl Dk imb@racti ons

bet ween the pi xel electrode and the signal lines, it is preferable to
d'SDOSGnﬁﬁetoJEEe29911801&9P@E%c&ﬁ@t&%@“ﬂ&%@dﬂﬂdWﬁkhfﬁﬁd%%%ht@ftﬂ'XM
el ectrode and each of the signal lines. Fig. 3 is a sectional viewtaken

al ong t hehd i dechganPind @rawindd. Fig. 3, a reference numeral 301 denotes
an array substrate as a first substrate) and 302 denotes a color filter

substrat gr g5, fe SecONd substrate. The color filter substrate 302 conprises a
gl ass substrate 303, a black matrix |layer 304 (hereinafter referred to as a

BV 1 aver) Lorsmdl on 10%, dlasensubs vabe ARG Ag ol bl il teribaver 205 of R

G and B (hereinafter referred to as a er or med e BM | ayer 304,

a protecii g i ldpJAavar 398ph ﬂ?ﬁﬂlteheog: 4y @3 ¢ aBral fggrent

film321 fornmed on the protectlon | ayer 306. A materi al obtalned by
di sper si qﬁ%' into acrylic resin or epoxy resin is typically
used for ergkl ayer g 04. In this case, the black pigment is carbon
naterlaI[ f?ﬁ the BM | ayer 304 contacts to the protection filmlayer
306. A nate |aT o%tained by di spersing any one of red, blue, and green

pi grent s i Nt opAer V4 £ Tesidy, gpewléﬁs%ﬂoﬁngeyeé@ﬁé.ylyéeﬁososfth CF

| ayer 305. A eria tarned by depositing a ITC resrn or epoxy resin

is freq e ection film 306, and the protection film 306
possessgg ?d%%t%%é\%mﬁg%%o%gétlng a |l ayer inside thereof and flattening

t he surfggel%pgrgg The alignnment filmis usually constituted of a
polyimd 9- 2001- 0011-PCT1 material, and controls the alignnent of
the liquid cryfégl

3 is a sectional view schematically showing the
constitution of the pixel of the embodiment.
[Figure 4]

Fig. 4 1is a sectional view schematically showing a
constitution of a TFT of the pixel of the embodiment.
[Figure 5]

Fig. 5 is a view for explaining an electric field path
for reducing a DC voltage component in the embodiment.
[Figure 6]

Fig. 6 is a timing chart for explaining a feed-through

voltage compensatory drive in the embodiment.
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material in a state where no electric field exists. In this enbodi nent, the
CF substrate is described as the opposite substrate ; however, the CF | ayer
is excluded fromthe opposite substrate in the case of a nonochrone display
devi ce. Resistance values of the protection film 3Q0®9antbt-lhei1BMdmyer 304
are one of the inportant factors for achieving a fast novenent of an
electric charge in the CF substrate, which is the opposite substrate. It is
necessarnyighate r¢sistivity of the protection filmis sufficiently |Iow, and
at the same time, resistivity of the BMlayer is also sufficiently low The
reason is asrfigl.| omsisSpecgfapn! Ifpr whesl £onsngleethaggaspaih ehet e el ectric
field (line Bin Fig. 5), which extends fromthe liquid crystal materi al

vi a t hevahitggeedompon@nito oitheher Qtiefitiidor ryvislt@l BV¥lsbawser qard delititer to the
protection film the traveling speed of the electric charge cannot be

secur ed tYRlee ST dRTIHANE St PPédeRt LheeREObRCHhRANaf idonvamdt il0h@ 1BM | ayer
are sufficiently small. Since the BMIlayer is used in both the color liquid

crystal 1diggRlay ryrdatthaiFpiaghuerm def.qui d crystal display, the BMlayer is
highly versatile. In addition, differing fromthe CF | ayer, the BM I ayer
possessggighaagyeristics that the resistance value thereof can be easily
control led"by the pignent. However, extrenely small resistance value of the

BM layer is malg 23a 4R3- 290! aPO141RGTLMRY &fF abkBi1 aThERET 418 .c)idie

resi stance value of the BMIlayer is preferably set wthin a predeterm ned

range. AoBMcaner paticeRndses qggagﬁgﬁﬂlm%5tphroniun1and has an extrenely

smal | resistance value is not preferable. Accordingly, the resistivity of

the BM | ayer 5odsonpr SEecRPbYroRt oRt phE DRk ek OdvhGhTUEm), A f1lm

t hi ckness of ayer Is about 1.5 mcroneters or exanple. The
resiStivity o e GF hayer 130540 By BANARAS dii EXAMIding
appr oxi mat el y +137 TE413 an + f% m ¢ réspectively. Furthernore, a
filmt hlt%kggs%mgodtim'\%ng: olfaé:‘glre lsosreas%%‘tt 2 PiTP RS e B dAHeY [ Vity of
the protection i1l mlayer 3 |

in detail based on the accompanying drawings. This

embodiment is an In-Plane Switching (IPS) drive mode liquid

crystal display device. In this embodiment, description

will be made for a liquid crystal display device capable of

eliminating a necessity of a flicker control. To eliminate

a necessity of a flicker control function, the 1liquid

crystal display device must be constituted such that an

initial DC voltage component is set sufficiently small and

an electric charge can travel at high speed in a liquid

crystal panel. In this embodiment, as a technique for

making the initial DC voltage component small, a

feed-through voltage compensatory drive system is adopted.

This feed-through voltage compensatory drive system will be

described later. Also, a constitution of an opposite

substrate is optimized so as to make the movement of the
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preferably set at about 2.5E+15 (ohm cm or lower) nore preferably, about
8.5E+14 (ohm cm or lower. Afilmthickness of the protection filmlayer
is about 1.0 mcroneter, for exanple. The resistivity of the alignnment film
is set at about 1.0E+15 (ohmecn), and a fil mthickpess2doheneof-dcaiset to
about 0.1 mcroneter. The array substrate 301 conprises, fromthe bottom a
gl ass substrate 307, a common el ectrode 308, a silicon oxide insulating

| ayer 389Pec@rst! tEQBg8i Lhi BRei BppbaLLBYsliBYEFraBéleasiygnal |ines 311 and a
pi xel electrode 312, a silicon nitride passivation |ayer 313 and an

alignment fipny322. idhg gewBpeLenseoieachoef ekpeadhoyg- dascenbede 24
JP9-2001-0011- PCT1 el enments wll be exenplified below A thickness of the

common eb&s&&edeléﬁ8ofsaab@ah1@ ErgbﬁéQ”ﬁbﬁﬁieWBQntH&bnﬁmﬁédiﬁén%bOUt 0. 05
m croneters when using I TO A thickness of the silicon oxide layer 309 is

about Opdgm Gf ONBL §f ScoRBY i ButRbakMESS: & Elaﬁeﬁhlth%a"ﬂlﬁ}' tensteidqyar 310 is
about 0.05 mcroneters. Both the signal |ines 311 and the pixel electrode

312 have i eS8l ahami1d. 318bcr aaRtiays. Andgife- Paget vatiype | ayer
313 has aa?%?ckness of about 0.2 nlcronetérgs quu?d cry§§ ?Brlal is

seal ed PELREEHnLNGRL! Y 18URSE!ALe Q”geEQ?eQEeSHQ&EEQH%O%”%&B@%@ bet ween

the two su ates i's maintained at about m cronmeters by a spacer. Fig. 4

t | B' f
conot ¢ it | BACk} LURE TUEE, T 008 dndidl B Ta Rl Oerdeedt S e
gl ass sybsg %e,c %EQSQE’% glsﬁaqg%ﬁ ne, %ﬁen%&%ﬁé' Lic¢QR L4 de

|nsulat|ng ayer n nitride insulating l'ayer, 405

denotes A8, 378 Phoks idd CULIANST - 1408, 808188 2uipddid SO kel aver,

407 deno €s Source/drain e ec rode and €S a silicon nitride

pa55|va£% ghtness even in a liquid crystal display panel. Also, a

reference numeral 104 denotes a prism sheet for making
light converge to enhance 1luminance of a front display
surface, 105 denotes a light guide plate for guiding light
traveling from a light source and diffusing the same, and
106 denotes a frame for accommodating components of the
backlight unit 101 such as the light guide plate and the
prism sheet.

The 1liquid crystal panel 102 has a display area
constituted of a plurality of pixels arrayed in a matrix
fashion and a frame area as an outer peripheral area of the
display area. Also, the liquid crystal panel 102 has an
array substrate having an array circuit formed thereon and
an opposite substrate thereof, and liquid crystal is sealed
therebetween. A reference numeral 107 denotes a cold
cathode fluorescent tube as a light source, and 108 denotes

a bezel for holding and protecting the liquid crystal cell
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| ayer. An alignment filmis formed thereon. Note that either of a top-gate
structure and a bottomgate structure can be adopted for the TFT. Al so, a
Metal Insulator Metal (MM is available for a switching el enent.
Description will be nade for a display operation. Tie-28b61-0011-PCcT1
JP9-2001-0011-PCTl gate line as a scanning line transmts a gate signal
sent fromthe gate driver IC 111 to the gate of the TFT. When the gate

si gnal 102 wnedKeN bddiel Ight imninrited fhom ano 4 de di sSThaybasdkhidht
transmtted fromthe data driver 1C 110 is sent to the pixel electrode 202

via the wiignabohi nes asénsberaovac/fdr ehe @i fifteibnl. sKo@8vON 0ROt extieéal is
given to the comon el ectrode 203, and an electric field is generated

bet ween ghigsnpi xiede €l 641 OdBeand gHte AOTA®NpEAEEL 1066, thit envsite/ D6 t he
electric field is varied, thus controlling the alignnent of liquid crystal

nol ecul gna Thed | @dhd CeEhalie Of PESHEScERBNGLLKYE | Qt7at | onTRE theid
| ongitudinal axis in a plane approxinmately parallel to the substrate.

Because qolrddezati@brobcbhghicubkanyy tid ngibpseugh ine del s £Fymé al
mat eri al changes dependi ng on birefringence of the liquid crystal

mol ecul &6 aBn@MUWNT RO WiFhlthiANSdBdLisKa t BROUE agPRWBhGZEr Bocé he
opposi te substrate changes depending on the orientation of the liquid

crystal ¢yplecules, EQSkEQSHE“uPQEe”Bi dli et rdeianadno bgve f8 gxagele, 7.5
V. Potential given to the pixel electrode is designed to be, for exanple,

13.5 V gt dfe. ”afhmwﬂi%n%a]ci]éi\élﬂ:t dAe m 85?}-‘&: ed ilqitbh-ﬁ% Cﬁﬂé‘é IS

driven by an alternating voltage. Specifically, polarity o e vo?tage

appl i ed t i quid t i 168k abvS duserde s{tl or

negat i veér’fo%r&l%%%% r alr.rgf&MF na%lﬁllag %gge;alié%el alg(s)léarl tyctem(cjo % ﬁterpé\io %%‘égdi S

determ é{g#&g%&) is of the common potential. -26 JP9-2001- 0011- PCT1
met S 0

Sonme driv “the liquid crystal are known, and a line inversion

drive method and, a dofed NVQLSi hdr i ¥EsPPAPOda2EE Uik forms  color

displaying of R, G or B. 0f course, each pixel performs
either black or white displaying on a monochrome display.
In the display area on the array substrate, a plurality of
signal 1lines and gate 1lines are arrayed in a matrix
fashion. The signal lines and the gate lines are arrayed
so0 as to cross each other approximately at a right angle.
Each of the pixels applies an electric field to the liquid
crystal based on a display signal voltage received from a
driver 1IC. This driver IC is usually connected to the
array substrate by a TAB but may be directly provided on a
glass substrate of the array substrate.

Usually, a plurality of source driver IC 110 for the
signal lines are provided on an X-axis side of a TFT array
substrate, and a plurality of gate driver IC 111 for the

gate lines controlling a gate voltage are provided on a
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The line inversion nethod is a drive nethod in which polarity of a signal
vol tage applied to a pixel electrode is inverted in each gate |ine. For
exanple, a voltage of positive polarity is applied to odd-nunber pixel rows
and a voltage of negative polarity is applied to even-mobeoipipa@l rows in
the first frame. A voltage of negative polarity is applied to odd-nunber

pi xel rows and a voltage of positive polarity is applied to even-nunber

pi xel rywaxis tdidleseclherdedf ane.A Thel dafgei reeredived nixtdwdthe @oduricee net hod
in which polarity of the applied voltage is inverted for each pixel in one
row (gateikese)rc | n1odd-snupbensmbDuedf tbhea f pigklf relrex trdeol ¥ age aof
positive polarity is applied to pixels in odd-nunber colums (odd-nunbered
signal kbaegk/andia voft age ofFnegalid/ecnel aiiel | elappiroad tandi el s in
even nunber columms. In even-nunber rows of the first franme, a voltage of

negat i VeoRRbar i éVettre@®! iagh1o RhxedBe®freld miwieer t60l t@s 1ignda vol tage
of positive polarity is applied to pixels of even-nunber columms. In the

second trgERalt he sioldiaay Ry ahiy 9616268, oththooRi¥gksS abp1iiRverticed. Note
that, it 1s also possible to change the comon potential according to

Progr esgh@n 16iquiRe diveea iV EBAUbKRAAYEd et k@EMBBnRebENL hg! 13gnt constant
val ue. -27 JP9-2001- 0011- PCT1

transmissivity of the liquid crystal. A circuit applying

common potential to the common electrode is constituted on

a control circuit board (not shown).

Fig. 2 is a view showing a constitution of a pixel
according to this embodiment. In Fig. 2, a reference
numeral 201 denotes an amorphous silicon thin £film
transistor (TFT) as a switching element, 202 denotes a
pixel electrode connected to the source/drain of the TFT,
203 denotes a common electrode for applying an electric
field to the 1ligquid crystal between the common electrode
and the pixel electrode, 204 denotes a signal 1line for
transmitting a display signal to the TFT, and 205 denotes a
gate line for transmitting a gate voltage to a gate of the
TFT.

The gate 1line, the signal 1line and the common
electrode are typically formed of A1LNA or MoW. The pixel
electrode is usually formed of Al, Indium Tin Oxide (ITO)
or the like.

Part of the pixel electrode 1is superposed on a

scanning line of one upper stage via an insulator, forming
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Next, description will be nmade for a feed-through voltage conpensatory
drive. Fig. 6 is atimng chart showing a relation between the gate signal
and the voltage applied to the liquid crystal material. This enbodi nent
adopts the feed-through voltage conpensatory drive sysizm-ibher-eecexi st sone
ki nds of parasitic capacitor in the pixels of the liquid crystal display
devi ce. Anong them a kind of the parasitic capacitor between the gate |ine
and t he pizebragectapaeitgat e Bhilssbaraecohatihusioasep-oatledcated on the
pi xel electrode side is referred to as a source) has a great influence on
the drivenefjatée pMoeksveIli anpthed partCagmctidrpiselisenétyreat! ¢d a Cgs
(alternatively, Cgd). Change in the gate potential causes a change in the
di spl ay y@bénges¥dachhen&gsommbe éeedtibaeughaveht ageutaapagsabgey, drive is
a technol ogy for applying a pulse of reverse polarity through the storage
capaci t ogohtibetihguadpsrysbal tHat stbahguhesphbetgat e signal of the TFT
drops to a logic level "L" . \Wen the gate voltage drops, the value of the
vol tage applieret pikBe liisQUdkrduiided HRt ewbabfi THeedEs fiuges 02bbe
parasitic capacitor Cgs. The above-described reduction of the voltage val ue
can be cerpengfhgdily P! ¥i RYrkbe ishdnala hewb g rr Y @i ghal agtgekstics to
a conductor portion constituting the storage capacitor together with the

pi xel e'@@&rgﬂ%eanh%'Yﬂtéﬁe QGEEEEE%EBHAM|%hé*%5ﬁﬁebﬁ§%e@ ebin¥bAY

operation of one pixel based on Fig. A represents a

JP9- 20015904t +56d 1 293t €1 $1 898ho8RA! I b Nenbslh tdR! 65148 BiheRresents

intensity of a voltage applied to the liquid crystal material of one pixel

N the iggalh BXClo HAN G LERFERENS2a 1021 S Abe AL Ol 0g Lhigs +1- L

gate line. A TFT of a pix I+1-th pixel rowi1s control y the

1ot ggke e I aXic Joulil esble Passage of) ddueyc andsblg Y-axis

i ndicates a value o si gnal . e gate signal has three potentials of

VL V2 oplo¥ay iRk eBY ARl a iy POLEN [ le VAun¥2:20d Vg despepti vely

set at 2 Vand =9V on t asi s of ground potenti al.

| ogi ¢ S.tgglg%g%}:éélbteh;w%%tne. {C’gﬁgg'f'l'r";edle rz%él\' ¥Gh! g%gi %fl{é  cbitfiofl! SP! ay

signal | to the pixe omthe si ne via the TFT.

Th ft i +1- i h I t iy te OFF
Tort age. Sua7EEREs 05, 134atladBh o REROTE L OOE Enk kel 1 Borrogelo O
t he dispgﬁﬁ.voltage drops due to the parasitic capacitor Cgs between the

e

gate and source (pixel electrode). At t3, since potential of the i-th

gate line ris r gB ¥ % h g' .t .S | necr i.a the
gate line 1t Sash LSS ¥Bkei 1 SLepbay Bk PHE LnDnl BEaRdoxbe (e |
the '+1'%Pe9ﬂfo‘é R %{l}?‘é' £d! §ﬁ§. LAV Rl Y -edThﬁ!osns%ft%tas'téno.""s Foe display
vol tage to rise vira e parasitic Capacitor S. 1In e actual design, the
'r: gg' gf C%%%&S‘iefj' 3Pl L ARG S 465 gRed q38eaat Nl J{ s urneT piRg, drop and
electrode is formed in a shape of a comb and arranged so as
to be engaged with the common electrode. Also, various
modifications to the shape of the electrode is possible.
For example, the pixel electrode may be formed in an
L-shape. Furthermore, it is also possible that the common
electrode is disposed as a layer upper than the pixel
electrode to cover the entire area excluding an aperture of

the pixel. To inhibit interactions between the pixel

electrode and the signal lines, it is preferable to dispose
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voltage due to the parasitic capacitor and the rise of a -29
JP9-2001-0011- PCT1 voltage via the storage capacitor Cs becones zero. Ow ng
to the feed-through voltage conpensatory drive described above, the
reduction of the display voltage caused by the parasptiawicapaciaamm can be
conpensated. At the same tine, it is also possible to keep the initial DC
vol t age conponent between the pixel electrode and the conmon el ectrode | ow.
The chahbe icommon dlsdtanodm| bageeene the ixeinmfectrowdegandl eaahce mai nly
results fromthe change in the parasitic capacitor Cgs. In a typical drive
syst em ofheheontighbut Laneef. the change in the parasitic capacitor to the
change in the display voltage is determ ned dependi ng on an anount of
change in theigapaciisangesestibrabniie® piakedn rfldiig vehé olihe akange in the
parasitic capacitor. On the other hand) in the feed-through voltage
conpensgEomrigdrive, shchigontri Rutdeferdendietfimérer siepeadhbgednaan anount
of change in the storage capacitor Cs relative to the change in the

par asi t heragpafidiratiecasdidngE YrseWigip - dthe feed- Bnougényeoés age
conpensatory drive, it is possible to keep the initial DC voltage conponent

bet weencbherpiexekee! eabeedarandst he seesnansabeerhede | ow. Furthernore, the
liquid crystal display device adopting the feed-through voltage

conpensat or ypflei VEos¥st e tadr beselest ged sy tdmipdie£hanggiakst he
di splay voltage resulting fromthe change in the parasitic capacitor and

the stogaggrearaci 8es,dug t81hBg MARYEa&t UnLYErt OheuaNqeereind@ter
JP9- 2001- 0011- PCT1 nmade snmall. The liquid crystal display device thus

desi gnedeRglkesal ledP0ssi Bl @M 0L QA NebbReabRye-dascyibed ghbettaer e
surely. Note that in the feed-through voltage conpensatory drive, the Cs

on- gat 3851 UG Y& & Ei’ité‘i’ T390 A5 TaEL |l . d:gsfnc?xﬁmlhﬁreQnQ%tleirne may be

provi ded apart fromthe gate Iine, and the sign capabl e of obtaining the

Fh0uci EATEROSd, LT 56 Fueb S ofobfed EnCRuld e sl 138, 10
protection f£ilm layer 306 formed on the CF layer 305 and an
alignment f£ilm 321 formed on the protection film layer 306.
A material obtained by dispersing a black pigment into
acrylic resin or epoxy resin is typically used for the BM
layer 304. In this case, the black pigment is carbon
material. Part of the BM layer 304 contacts to the
protection film layer 306.

A material obtained by dispersing any one of red,
blue, and green pigments into acrylic resin or epoxy resin
is generally used for the CF 1layer 305. A material
obtained by depositing acrylic resin or epoxy resin is
frequently used for the protection £ilm 306, and the
protection film 306 possesses a function for protecting a

layer inside thereof and flattening the surface thereof.

The alignment film is usually constituted of a polyimide
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Fig. 7 is a graph for conparing and describing the changes in the DC
vol t age conponents between in the conventional |iquid crystal display and
inthe liquid crystal display of the present invention. In Fig. 7, the
Y-axis represents a value of the DC voltage conponerds-hkebwesn itbherpi xe

el ectrode and the conmmon el ectrode. The X-axis represents the passage of
time after turning on electric power. In Fig. 7, (1) and (2) represent
nmodel cutatasrisdiow aned t den chahgetha ahégbenal bdgaheorpionaid drydtesl | i qui d
crystal display device according to the present invention, and (3)

repr eseniastexrimdelincy vetsbowwhgrehenshangetiriict e 3Q vekiage. conponent in
the conventional |iquid crystal display device. As described in the

foregoi nthid hemppadmenet, WeeRet her pisdset£rd r dde aedciribe@ony®n ghectrode
is nodeled as a circuit in which a capacitor and a resistor are connected

in paraldgos iteraiwseratde; Rwaebt Ageneoaponellerdaw enedudell from
JP9-2001-0011- PCT1 exponentially fromthe initial value at the tine

i mredi atiley GPASE i ddIr ShPPe Pal & henekRet baGePRWela MSndRNtafdnayi 9. 7)
in the conventional liquid crystal display device, the DC vol tage conmponent

| arger tqwpdde perm ssible value exists after the passage of a
predeterm ned period of tinme. On the contrary, the liquid crystal display

devi ce accor idig deuddle PLESER! ol NG | ¥t Sc CAIPT EL Yhed ogUGhd h@ﬁet he DC

vol t age conponent is nade equal to the perm ssible value or smaller within

the preqgy ergydied gerd qd cEHe tdmh%hﬁn&é%ﬂﬂé‘@&é’eﬁ&o%&héw}f@g may be

set fromthetinme of application the electric power to the [iquid

crystal gispleyndeyhee t9: bR LiER QL Jichalayi NG ahd EOe @rai&éf;l ay

screen. This perio time 1s usually 3 to™5 seconds or shorter

perm ssiklgvalye ﬁ] ?,?)Iplggl\{:%lt sEpapanent %Fy det %%QE ? n ng on

t he occurrence of Ker I's prefera set to abou V or

lover. Noure ref PRl eld doS8lcih 2POHE Ds 12006 061 LOVRY 18P {8t

at the same time, resistivity of the BM layer is also
sufficiently low. The reason is as follows. Specifically,
when considering a path of the electric field (line B in
Fig. 5), which extends from the liquid crystal material via
the alignment film to the protection £ilm, BM layer and
further to the protection film, the traveling speed of the
electric charge cannot be secured unless resistances of
both of the protection film and the BM layer are
sufficiently small. Since the BM layer is used in both the
color 1liquid crystal display and the monochrome 1ligquid
crystal display, the BM layer is highly versatile. In
addition, differing from the CF 1layer, the BM layer
possesses characteristics that the resistance value thereof
can be easily controlled by the pigment. However,

extremely small resistance value of the BM layer is not
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preferably to about 0.08 V or lower. The occurrence of the flicker can be
determ ned fromthe characteristics of the display screen. This is
performed by measuring and conparing wavel engths of lights of a specified
frequenci es, while displaying an i nrage having a specp$izmdipabierswron the
screen. Figs. 8A and 8B are diagrans for showng this specified pattern.
Fig. 8A shows a pattern for a liquid -32 JP9-2001- 0011- PCT1 crysta

di spl ay peeferablet he Ghleriefioersi othdr inesinmidmae FagueS8BoShalke aBpattern
for a liquid crystal display device of the |ine inversion drive nethod.
Red, bl ueaged gsephefadabayeseel Wishoh &hprEietayminedl eaffepi X&l BMA so,
Figs. 8A and 8B describe the case of a normally-white |iquid crystal

di spl ay dgyéee. whibhacks@bxehet§1drsMeA bysa ¥akba®emf ohnal | A¥ENYahi ght
transitivity to be the lowest. In the normally white node, the black pixel

i's driveaxby¥emeYp! 5A8€10fedi BBXhBEM,H11¥€1 ¥OhbAJBr¥BLYEp1 L Xel s of hal ftone
colors are driven by a voltage of half the maxi mumdrive voltage val ue. As

apparent fromge8saiRduand 3R Pedi KUy PEy Poxelthdagund e ssge pelarity
is driven by a voltage of the same vol tage val ue, and a group of pixels

havi ng d#ié?é?ﬂﬁl?°!§éEti§E i srdbbveRoby1¥0bhaggsnafl chhe di fhereajyvol tage
values. In the dot inversion drive) pixels (dots) adjacent in each of four

di rectiopg; RAERE MdMer Al SMRY] Hge M iRy difdiet €Al 5Oy S &Srs | Nebbe |1 ne

inversion drive, pixels in the same row performthe displaying wth the
sane gragxéﬁ?igl and the pixels in the adjacent rows performthe displaying
with the different gray scal es.

The resistivity of the CF layer 305 to R, G and B are,
for example, approximately 3E+13, 1E+13 and 5E+11 (ohm.cm)
respectively. Furthermore, a film thickness of the CF
layer is about 2.0 micrometers.

The resistivity of the protection film layer 306 is
preferably set at about 2.5E+15 (ohm.cm) or 1lower, more
preferably, about 8.5E+14 (ohm.cm) or 1lower. A film
thickness of the protection film 1layer is about 1.0
micrometer, for example.

The resistivity of the alignment film is set at about
1.0E+15 (ohm.cm), and a film thickness thereof is set to
about 0.1 micrometer.

The array substrate 301 comprises, from the bottom, a
glass substrate 307, a common electrode 308, a silicon
oxide insulating layer 309, a silicon nitride insulating
layer 310, signal lines 311 and a pixel electrode 312, a
silicon nitride passivation layer 313 and an alignment £ilm

322. The dimensions of each of the above-described
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Here, when the liquid crystal display device is driven at 60 Hz, the
patterns shown in Figs. 8A and 8B are displayed on a display device, and a
conparison is nade between an anplitude of a 60Hz conponent of a
transmtting light waveformand an anplitude of a 3044 2c00mpontantcof a - 33
JP9-2001-0011-PCT1 transmtting |ight waveform In the display device
driven at THz, the selected frequencies are THz and T/ 2Hz. The di spl ay
devi ce trlemmtzd WHZ1ldikspl ayxsemplifaeds flawmgeR pehickrness. oEhetlaepl i t ude
of the 30Hz conponent of the transmitting |light waveformis preferably ten
ti mes ascdmigre eedtwdd®f3 el $dEowonpoheant codémé bers rensmi dsimg Al ght
waveformor smaller. Note that, the sane rules as the foregoing are al so
appl i ed 4drd aahotii 6. 65 yalakoflespkaywlevi @eialgy aTono- dotthiviies ®noflri ve
method) a liquid crystal display device of a two-line inversion drive

et hod aftte & DIV SRIP A EYer THE9 SBEabSuel 04 appttsméters 0 @ndigui d
crystal display device driven by an interlace drive system In the

i nterl acgn feives $YsEChed &1 BEon Sndtyided gyt tywo f gl dodur do spsay an
i mage. One of the divided fields drives odd-nunber pixel rows, and the

ot her drjd@sorfedrhumbegophXetné OWSgrizaCh19hekhes ] el i %hésuﬁikdl driven
according to the dot inversion drive nethod or the line inversion drive

met hod. Jhekefoie. 3eachRfe the chijekds shasot wapkieds .of Aiévemdebiage
polarity. In a specified pattern, a pixel row not being driven in one field

di spl ays;dy agke LEREGvEDEOR! iﬁ&ért hat ahg Reivi died .of NBophxehsaof one
polarity display black, and the pixels of the other polarity display

halftonqnfggiﬁé%eg§1<3ne frame, for exanple, the pixels of positive polarity
di splay bl a and -

Liquid crystal material is sealed between the array
substrate and the CF substrate, and space between the two
substrates is maintained at about 5 micrometers by a
spacer.

Fig. 4 is a sectional view taken along the line B-B'
of Fig. 2 for explaining a constitution of the TFT 201. 1In
Fig. 4, a reference numeral 401 denotes a glass substrate,
402 denotes a gate 1line, 403 denotes a silicon oxide
insulating layer, 404 denotes a silicon nitride insulating
layer, 405 denotes an amorphous silicon layer, 406 denotes
a silicon nitride 1layer, 407 denotes a source/drain
electrode, and 408 denotes a silicon nitride passivation
layer. An alignment £film is formed thereon. Note that
either of a top-gate structure and a bottom-gate structure
can be adopted for the TFT. Also, a Metal Insulator Metal
(MIM) is available for a switching element.

Description will be made for a display operation. The
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JP9-2001- 00l 1- PCT1 the pixels of negative polarity display halftone col ors.
Since the value of the initial DC voltage conponent and its reduction ratio
are in a conplenentary relation, specified ranges thereof can be set for
each of them A large initial DC voltage conponent ypeqbbodevoall séme
reduction ratio. However, since there is an upper limt to the reduction
ratio, the size of the initial DC voltage conponent is also |limted

accor di g@lve 101, ad hg isklahnangDQ ivd t@gen SRPONENGate pHghanaldentset at
0.5 Vor lower, nore preferably at 0.25 V or |ower, and nost preferably at

0.2 V offrdoiveihe Therd | gidesr Yot ah 1diceP| e devt&eofiCEREirRg .t O wires present
i nvention enables the DC voltage conponent between the pixel electrode and

the conpR @a8¢ Qd@a1N ;AP ALy I RECAHHE afiireri d Wytdus okt hmeladric
power to be set within a range of 0.04 Vto 0.06 V. Thus, the liquid

crystal digghlgy demiLe PasndnittigkeroRelted atptgrihét the1dgsard ption in
the foregoing was made for an enbodi nent of the present invention, and the

techni caleniCARE t¥e WG &MU LAJHEHIOR 115 IR &igiad NaRed ) dle
descriptions in the followng clains. Furthernore,” it is apparent for the

PeoDL B TS g ek e oo el et s (o (i

above-described el enents o | € within the scope of

the preseindVeNLiehoad! bBuUINAdie,pr €heldigd Lrbogi aegl Yerddifaiisent

i nventi on has been descri etall, it shou

2P9- 200 0AAPCTRINgEL81 000, LIRLOXAI | hS CHADISSomatibStdiditi A, and

al ternations can herern w ing fromspirit and scope of
the '“V%%Hé%¥%€§56¥”ﬂﬂgﬂéf)céJ¥% field is varied, thus controlling

the alignment of 1liquid crystal molecules. The 1liquid
crystal molecules change orientation of their longitudinal
axis in a plane approximately parallel to the substrate.
Because polarization of 1light transmitting through the
liquid crystal material changes depending on birefringence
of the 1ligquid crystal molecules, an amount of 1light
transmitting through a polarizer on the opposite substrate
changes depending on the orientation of the liquid crystal
molecules. The common potential 1is designed to be, for
example, 7.5 V. Potential given to the pixel electrode is
designed to be, for example, 13.5 V at the maximum and 1.5
V at the minimum.

The liquid c¢rystal is driven by an alternating
voltage. Specifically, polarity of the voltage applied to
the liquid crystal in the pixel is inverted to positive or
negative for each frame. In this case, the polarity of the

voltage is determined on the basis of the common potential.
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appended cl ains. -36 JP9-2001-0011-PCT1 What Is Clained Is: 1. Aliquid
di spl ay device having a first substrate, a second substrate and a

crystal
liquid

said fi
swi t chi

comon ebeet iderd aiie hedds adbf nghan 1dlgadidr icrydtelld &l kedwhp aaadd i qui d
mat eri al between the comon el ectrode and said pixel electrode,

crystal

crystal material seal ed between said first and second substrates,
conprising: a plurality of pixels arrayed in a nat rjps-$@ashicons - »dwar ei n,

rst substrate, each pixel in said plurality of pixels has a

on

ng el enent, a pixel electrode connected to said switching el enent,

sai d pi 1eheel eatrepdeoandasivéd GEHBY clagd r adeabaveimreddtidid ala-dGevol t age

conponent therebetween imediately after applying electric power to said

liquid

reduced fromsaid initia

liquid

fmethbdl adieSplsay .devi ce, said DC vol tage conmponent is automatically

crystal display device, and said DC vol tage conponent is

value to a permnissible value or smaller within a
predet er m negnperiio ofnvé @i t RELABA! YisNG tdiei Wl eRbEhEa PR HiRpSai d

aut omat peably chedced fignasavdiicagll @ é:)p\ie.’tlel@ £® LhgiRei M dwal ue or

smal ler within the predeterm ned perio

power ,
pot ent i

\Maerﬁp»éﬁ!éaﬂmté@aht gstaeq%@ ty ﬁgr aeatérhﬁf@r §09bheLgRY c#hangi ng

al applied to an elecfrode in said pixel. -
positive polarity is applied to odd-number pixel rows and a

voltage of negative polarity is applied to even-number
pixel rows in the first frame. A voltage of negative
polarity is applied to odd-number pixel rows and a voltage
of positive polarity is applied to even-number pixel rows
in the second frame.

The dot inversion method is a drive method in which
polarity of the applied voltage is inverted for each pixel
in one row (gate line). In odd-number rows of the first
frame, a voltage of positive polarity is applied to pixels
in odd-number columns (odd-numbered signal 1lines) and a
voltage of negative polarity is applied to pixels in even-
number columns. In even-number rows of the first frame, a
voltage of negative polarity is applied to pixels of odd-
number columns, and a voltage of positive polarity is
applied to pixels of even-number columns. In the second
frame, the voltage polarity of each of the pixels 1is
inverted. Note that, it is also possible to change the
common potential according to progression of the frame

without keeping the common potential at a constant value.
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JP9- 2001 - 0011-PCTI 2. The liquid crystal display device according to claim
1, wherein said initial DC voltage conponent is 0.5 V or lower. 3. The
liquid crystal display device according to claim1l) wherein the permssible
value of said initial DC voltage conponent is 0.15 ¥eor2doaweoll-£cTThe
liquid crystal display device according to claim11, wherein said liquid
crystal display device does not have any circuit for performng the flicker
control by chdextng dewecpixsteivn alwiddpl bed madé hefet eat r 6dedi nhsaunghpi xel
fromoutside. 5. The liquid crystal display device according to claim1,
wher ei n saltdayequahmpensitedryli Splianye .devikcisy f uet hés conmuindesy achhwneal ity of
scanning lines and signal lines) and said pixel electrode forns a storage
capaci t oshbeingea trlecapival belteienodhearngh tid1es Soeani angd | the. v61tAgki qui d
crystal display device having a first substrate, a second substrate and a

l'iquid cayplabdamaicertiné seaghed katywaen swatdefi&st anthisecemBoatifsheat es,
conprising: a plurality of pixels arrayed in a matrix fashion) wherein, on

said firgdoptfsthat Cectitthriwgdl ol tated dnbeidd o) @FxebSshaten.
switching el enent, a pixel electrode connected to said switching elenent, a

common ergete0dRiser sgRBekdhiBJolNpaesttie Ehphdiappl igdche pakdiki quid
crystal material between the common el ectrode and - 38 JP9-2001- 0011- PCT1

sai d pi xgF ehectinefals sarkdt Xehi 8hEsYr adeiard sainbrigPmdn el gCkinde have
an initial DC voltage conponent therebetween immedi ately after applying

el ectricopowle i ikid QUhgaci¥stalh ety KeVEE8e 2ANthe and the
pixel electrode (gate and source. in this case, one located
on the pixel electrode side is referred to as a source) has
a great influence on the drive of the pixels. This
parasitic capacitor is usually called a Cgs (alternatively,
Cgd). Change in the gate potential causes a change in the
display voltage via the Cgs. The feed-through voltage
compensatory drive is a technology for applying a pulse of
reverse polarity through the storage capacitor to the
ligquid crystal material when the gate signal of the TFT
drops to a logic level "L“. When the gate voltage drops,
the value of the voltage applied to the liquid crystal
material is reduced due to the parasitic capacitor Cgs.
The above-described reduction of the voltage value can be
compensated by applying the signal having reverse
characteristics to a conductor portion constituting the
storage capacitor together with the pixel electrode.
Hereinafter, description will be made for a driving

operation of one pixel based on Fig. 6. A represents a
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said DC vol tage conponent is automatically reduced fromsaid initial value
to 0.15 Vor lower in five seconds after applying the electric power to
said liquid crystal display device. 7. The liquid crystal display device
according to any one of clainms 1, 5 and 6, wherei ngsaizboswbbdchiragiel enent
is a TFT) and when a gate signal applied to said TFT drops, conpensation
drive is perfornmed in which a conpensation signal having reverse
charactgatét isignas appliesh t booupe tiharstgdegeleapaci t®rrefredbatki quid
crystal display device according to claim7, wherein said second substrate

has a fineénEe6in bAyed anshtadfecppIiRsd N doayehef onmgdinsedgssand first
resin layer, said first resin |ayer has resistivity of 2.5E+15 [ohmcn] or

| over, padesdhtl segongnéespixbayeinhagneesistiivht ypokeh E+08wt 0 1E404
[ohmcm. 9. The liquid crystal display device according to claimS8,

wher ei NregrdsbhEst af @it | AVflal SagpPiegeebi ¥hel idm-@ndyseediggaond resin
| ayer is a black matrix layer. 10. A liquid crystal display device having a

first sybskhalkg, A SHEONd;SURRET 2t eRd A Wd1dWdy CfyStaht PB1 eEdaby- 39
JP9-2001- 0011- PCT1 seal ed between said first and second substrates, and

driven ghoTER:(Th BaLWr 3l AUMDSe LMY SIAWE el UERL §x59£?ai %el s

arrayed 1n a matri X fashion, wherein, on said first substrate) each pixe

in sai dtgdnaraghhytﬂte_ %Gl S %%i%asc\@st?imlfé %%n}heasp%ﬁ%.el Rgkr ode
el ectrode

connected to sard switching elenent and a conmon or generating

o ook 6, T SRty vl T ol it veeg e
driven QXaﬁnglt@ﬂg 8Et%ntials V1l, V2 and V3 are respectively set
at 27V, -5V and -9V on the basis of ground potential.

At tl, when a logic state of i+1l-th gate becomes "H"
(gate ON voltage: V1), the display signal is applied to the
pixel electrode from the signal 1line wvia the TFT.
Thereafter, at t2, the i+l-th gate becomes in the logic
state "L" (gate OFF voltage: V3). At this time, since the
gate potential drops from V1l to V3, the display voltage
drops due to the parasitic capacitor Cgs between the gate
and the source (pixel electrode). At t3, since potential
of the i-th gate line rises from V3 to V2, the display
voltage is increased via the storage capacitor Cs between
the gate line and the pixel electrode. At t4, the i+1-th
gate potential rises from V3 to V2. This rise allows the
display voltage to rise via the parasitic capacitor Cgs.
In the actual design, the liquid crystal display device is
designed such that the sum of the drop and rise of the

voltage due to the parasitic capacitor and the rise of a
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different voltage polarity in each franme, said plurality of pixels include
in each frame a first group of pixels driven by the voltage having a first
polarity and a second group of pixels driven by the voltage of a second

pol arity, said pixel electrode and said conmmon el ectpodmohaverrarai tial DC
vol t age conponent therebetween imediately after applying electric power to
said liquid crystal display device, said DC voltage conponent is

aut omat i cal tygeediaethér stosagd caphchtovatsebkoomepetarssi bl e val ue or
smaller within a predeterm ned period of tine after applying the electric

power to sai dowifiyi @oCrinsd akedisphayudrvived tazied ¢dmpdies£6SEy Waeieet he
pi xel s of said first group are driven by the voltage having a vol tage val ue

al | owi ngabsLgibagssabever e | avafilcHith t iE pivkel s dekpiaid s82@Age- 40
JP9- 2001 - 0011- PCT1 group are driven by the voltage having a predeterm ned

nean vol taggedabye thedi phF¥s V9l & 2388p£0{PORCBAN DL WBHpdrsd ted per Rkssi bl e
value or smaller, and thus an anplitude of a T/2Hz conponent of a

transm ttHagshinghte wRvefr md romsapdskigukd 1o Yaded hePiayrdgyi e becomes
ten tines as large as that of a THz conmponent or snmaller. 11. The liquid
crystal gbsphay¥ de¥hSEneREO HEed® G Mpixel electrode and the
common electrode 1low. The change in the display voltage
due to the manufacturing tolerance mainly results from the
change in the parasitic capacitor Cgs. In a typical drive
system, the contribution of the change in the parasitic
capacitor to the change in the display voltage is
determined depending on an amount of <change in the
capacitance in the entire pixel relative to the change in
the parasitic capacitor. On the other hand, in the
feed-through voltage compensatory drive, such contribution
is determined depending on an amount of change in the
storage capacitor Cs relative to the <change in the
parasitic capacitor. Accordingly, owing to the
feed-through voltage compensatory drive, it is possible to
keep the initial DC voltage component between the pixel
electrode and the common electrode low.

Furthermore, the ligquid crystal display device
adopting the feed-through voltage compensatory drive system
can be designed such that the change in the display voltage
resulting from the change in the parasitic capacitor and

the storage capacitor due to the manufacturing tolerance is
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10) wherein said switching elenment is a TFT, and when a gate signal applied
to said TFT drops, conpensation drive is perforned in which a conpensation
signal having reverse characteristics is applied through the storage
capacitor. 12. The liquid crystal display device acoesdiong-boiramperane of
clainms 10 and 11, wherein said second substrate has a first resin |ayer and
a second resin layer forned inside said first resin layer, said first resin
| ayer hamadesi shaVlty of TReSEXigujiahncegktal | aieplagnddesidesechnd resin

| ayer has resistivity of |E+00 to 1E+04 [ohmcn]. 13. The liquid crystal

di spl ay dewigReacemkdishgitoparyidle ofo Cbaitainl el dBovehaeechibadd
predeterm ned period of tinme is defined as tinme between application of said
el ectri cepovet mbdedsapkaying of an inmage on a display screen of said
liquid crystal display device. 14. The liquid crystal display device

according to RBYeONthattl in JPRe20fde O SigH &fo1tladies cdmpaesd@oryher ein

said predeterm ned period of tinme after applying said electric power is

five secgpdseaf tRE @BPbYLPEIteakerabealbi €sPRVRr anl@ssBnkidli dackystal
di spl ay device having a first substrate, a second substrate and a liquid

crystal pgieckahpieal ad Retiwern i bd igadvadel sgsord 8ubat takegate
conpri si ng:
line, and the signal capable of obtaining the
above-mentioned effect may be applied to the Cs line to
realize the feed-through voltage compensatory drive.

Fig. 7 is a graph for comparing and describing the
changes in the DC voltage components between in the
conventional 1liquid crystal display and in the 1liquid
crystal display of the present invention. In Fig. 7, the
Y-axis represents a value of the DC voltage component
between the pixel electrode and the common electrode. The
X-axis represents the passage of time after turning on
electric power. In Fig. 7, (1) and (2) represent model
curves showing the change in the DC voltage component in
the liquid crystal display device according to the present
invention, and (3) represents a model curve showing the
change in the DC voltage component in the conventional
liquid crystal display device.

,As described in the foregoing, the space between the
pixel electrode and the common electrode is modeled as a

circuit in which a capacitor and a resistor are connected

in parallel. Therefore, the DC voltage component decreases
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a plurality of pixels arrayed in a matrix fashion, wherein, on said first
substrate, each pixel in said plurality of pixels has a TFT, a pixe

el ectrode connected to said TFT) a common el ectrode for generating an
electric field applied to said liquid crystal naterdral-2betveeen-pémrE conmon
el ectrode and said pixel electrode, on said second substrate, a resin
protection |ayer having resistivity of 2.5E+15 [ohm cm or lower is

provi de@xpathem triedilly bl Aizémnattliex | apétihavi gpIwsi statvi t yhef [tHaGD to
1E+04 [ohm cm is provided inside said protection |ayer, and when a gate
signal dmmddde ded ysaifdekF Eudmdpy o0 RN SAlddiy id ipsvdrs. perfornmed in which
a conpensation signal having reverse characteristics is applied through a

st orage capa@s Gippdbentdh€rbimquiidy Cryst dln ditsd| ayndemitéenatcaridjuigit o claim
15, wherein said liquid crystal display device further -42

JP9- 200 -QklrIPCiisp08Pr idBsiced Plueal bd Y vl taig@nabohpbgent orddgnsn tting
a display signal to said plurality of pixels; and a plurality of gate |ines

for transin ting Bedal8stblBalvaditied &rierof agad Tnk passsgedost of age
capacitor is fornmed between said pixel electrode and one of said plurallty

of gatedddiRternfidied period of time On the contrary, the 1li
.AS. ALY?. Al Y?. A5l L A5, L AHL, L AY?. AS[ 2. AY?. Al Y?. AY?. AHYR. AY?. A& A[YR A&Y?.

AY?. Aslozywm ABYS °déHEBeszcetrﬁm@&Y° An @t refleX? Aldverftdon A Y2. ALY
?. A&Y?. AY?. ALY?. A5Y?. | 7. AOQYR. Al Y?. A&Y7?. Al Y?. A9Y?. ASYR3AO) nlEy

f Y{val ghleX] st i8] Gal & g@&ﬁakﬁakc%%alﬁ‘@] & @@&&alzsabsﬁlaﬁe] qal %@A@@] ca]calc

a] ca] ca] ca] ca] cal] ca] ca] c<al] c<a] ca] cTa!
equal to the permissible value or smaller within the

predetermined period of time. The predetermined period of
time may be set from the time of application of the
electric power to the liquid crystal display device to the
time of displaying an image on a display screen. This
period of time is usually 3 to 5 seconds or shorter.

The permissible value of the DC voltage component is
determined depending on the occurrence of the flicker, and
is preferably set to about 0.15 V or 1lower. More
preferably, it is set to about 0.12 V or lower, and most
preferably to about 0.08 V or lower. The occurrence of the
flicker can be determined from the characteristics of the
display screen. This is performed by measuring and
comparing wavelengths of lights of a specified frequencies,

while displaying an image having a specified pattern on the

screen.
Figs. 8A and 8B are diagrams for showing this
specified pattern. Fig. 8A shows a pattern for a 1liquid
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M 10% & 952 FFRR 7 & () - ! D3" 10%-3+3& ()-f3"109%& ()-f  10% & () - @10% & () -

&) naB&y#: 1 10% & ()-M 10%.& ()-&s; 1 10% & ()-&y:110%W & ()-1IM10% /& ()-&10%

s N e oy i 0.5
110% /& ()-&F /:1V10%W & ()-& ):110% & ()-& %! 10% & () - %& () - &9:

1 10968 Bt 38010588 (S-evﬁﬁ}%%r('g% £&P¥Po/ ﬁoﬁ%&ho%’*&' P}‘}‘/%/C%A are

f aBbC&SH@O0Y%D& ()-& ! & 109%6& SZ, & :110%& ()-&Y&! 109%6&: ég I&Y: 1 10%5& ()-L9

1 1095&' ;Waye on a displ device, a a comparisodn 1s made

aBbC&S5: ! 109%%& () - &F1:!1109%& ()-S/t10%& ()-&L- " 10%& ()- &F+&! 1096& ()-! Yy

| 109558 R9tween anyRapl i pede ?%- 31 PO¥Ze COPPRPEIR @7 )2 GrRnamstting

light waveform and an amplitude of a 30Hz component of a
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105<Z109%& () - Y7TM 10988 ()-. cdEbCY: ! 10% & ()-YM 10% & ()-Y:!10% & () - Ss10%
& ()-F

110% & ()- @' 10% & () -] =) dEbCS5M 10% & ()-L3M 10% & ()-"-110% & () - F+M 10%
L& ()-Y%110% & ()- | M10% & ()-]~ @5L! 10948 () - FL!A0%ei&d{ oo 168448 ()- 10
10: 10: <F10% & ()-! S5M 109%& ()-F*] AaB~_ @#L! 10%4& ()-f 9! 109%4& () - !

L1 1094HH8! () - LI 109448 () - YO! 109448 () - L! T09%8 () - Al $dB~ @ S/ L! 10%HH& () -
10%K' () erénshi%i®ng) -¥iidht waveform. 1In the display device driven

109448 ()- ' LI 109%4&’ ()- YO&! 10%4& ()- @ |} ~bCl 3L! 10% & ()-LI 10% & ()- 10H 10H
10H<Z10%d& fHz SOtARYE8& 1kt edl ! e dtaBbEs THz and T/2Hz. The

109% & ()- Y9! 109 & ()-! LI 10\ & ()-Y

10% & ()aigg1EN Eet)cd 9810%& @t EEb@ikplAYWs&'f ) frames of images

100 & ()-1 1006 & ()-" M 10% & ()-YO! 10% & () -1510% & () - S7r dEbCS/ L1 10% & () -
- 10% & QerV k% () - S) LI 109 & () - YOA! 10% & () - f#L! 10% & () - r t xyz{ aVK@ 10\
10\ 10\<GLO% & ()-1 50! 10%\ & ()-59! 10%

& ()- 39! 10%m&d ) - X%th;@%& ()of!" 15nP6 3598 " SompBnent0’ Oof the
10' 0<Z10% o0& () -! 10% o' 0&' () - 3!

3°110% q 0 o ’ .
10' &@| 16:%‘1&' () LS# Yo'l'gﬁt() %éégr@hogﬁ-é) m%w@/ Egh!: times as

1096 & 096 & 394 00 1Q9
ToLI M (1%)% eg-) {%Mt%%&% é"ﬁ% (302 1 8YRGobn W EBO8E  BeaBSHmemi t ting

f('\)"ulggf/&i%gﬁ %%%Q%’%ém(ég&lsmaﬁ‘?%@& () n62e1Q¥R&, (iR : sihd) s ™es

58 **
10788 N JNER (s AR PR PR R Y )
"$-/}//&¥3ﬁ§; of a two-dot inversion drive method, a 1liquid
crystal display device of a two-line inversion drive method
and a monochrome panel.

The same 1is also applicable to a 1ligquid crystal
display device driven by an interlace drive system. In the
interlace drive system, a frame is divided into two fields
to display an image. One of the divided fields drives
odd-number pixel rows, and the other drives even-number
pixel rows. Each of the fields is usually driven according
to the dot inversion drive method or the 1line inversion
drive method. Therefore, each of the fields has two kinds
of drive voltage polarity. In a specified pattern, a pixel
row not being driven in one field displays black. Among
the pixels that are being driven, the pixels of one
polarity display black, and the pixels of the other
polarity display halftone colors. In one frame, for

example, the pixels of positive polarity display black, and
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9S5: ! 10%8&a ¢t 8AM-4096& (HowksdPY081 fre&BhM-A0YBEaN) uB¥¥t! 19%B& €h- & ' M 10
%58 ()-2( @@ Q@@ @ @DC M 10% 0&' ()-9Y10% o0& ()- 105 105

105<10%b¢hé) xedMciQUbEr4t 17 'tHAYbS 14 - GEEARAEERSa1 DC voltage

component is also limited accordingly. Thus, the initial
DC voltage component is preferably set at 0.5 V or lower,
more preferably at 0.25 V or lower, and most preferably at
0.2 V or lower. The 1liquid crystal display device
according to the present invention enables the DC voltage
component between the pixel electrode and the common
electrode in about one second after turning on the electric
power to be set within a range of 0.04 V to 0.06 V. Thus,
the liquid crystal display device has no flicker defects.

Note that the description in the foregoing was made
for an embodiment of the present invention, and the
technical scope of the present invention is determined
based on the descriptions in the following claims.
Furthermore, it is apparent for the people skilled in the
art that wvarious modifications and additions for the
above-described elements of the embodiment are possible
within the scope of the present invention.

Although the preferred embodiment of the present

invention has been described 1in detail, it should be
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10% 08& () - EEEEEE+FbFFbC | @ 1096& () - 9! 10968 () - &3: ! 1096& () - sY1096& () -

10' 0 10uadé@'sapda% o&hb})- FREG-6EIEbéhanges, substitutions and

| &SM 10968&’ () - LM 1096& ()- &Y: | 109%& () - @' 10968 () - LM 1096&’ () - &3

111090 &alretnbitiidds] REgiEtb®e made therein without departing from

| SHM 10968’ ()-L! M 109%5& () - YM 109%& () - SM 109%%& () - &L: | 1096&’ () - &M 1096& (
)-Fl111 spjidddEb&nd scope of the inventions as defined by the

| @ 1109%& ()-&L- M 10968 () - &F+M 1096& ()- @ ! 1096& ()-&L' : | 109%B& () - &F9M 1
0% & ()aMK&%ﬁKKK@Eh{S .105 105;

109%5& ()- 9 ! 1096&’ () - &Y7M 10%& () - &S5M 109%6& () - L3109%6& () - &Y1F10%& () - K
KKQLdLLVHMUV7/ 109 :110% & ()-9S:110% & ()-! & M 10% " & () - &Y

M 109%& ()-&3:!10% & ()-sYL10% & ()- L1O0SHMVVNNI OCaB7/

109&F+ 110% & ()-&L' M 10% & () -!

& M 10% " & ()-&F M 10%& ()-&Y:110% & ()-9S ! 109% & () - OQPPPPPPPPU] @

10&Y10% & ()- 10" 10"

10" <10% & ()-9Y7: ! 10% & () - &S5M 10% & ()-!9S/ M 10% " & () - P- Gt QONRRRAE] @
10L:110% & ()-F:110% & ()-9M 10% & ()-,:!10% & ()-9: ! 10% & () -

10% & () - R- STTTWaBj @

10@M 10% & ()-!19-M 10% : & ()-F+210% & ()- @M 10% & ()-L"110% & ()-FM 10% &
() - VWAWW. W W WBC
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9FM 10% () -! 9FM 10% " & () - YYY- Z8Z0ZZdEbC
10! 9L93109% & ()-F710% & ()-sS5-10% & ()-LL3: 109% & ()-F1s10% & ()-s@ - 10% &
() - ZZZZREZE[ 1€ C0AiAMELIAYBE ()-! 9M 10%\ & () - &F- 10% & ()-9Y10% & ()- 10"
10" 10";10% & ()-[["\]]*"}"?_@
10S/ 9! 19% &a() -1Q)quilD% &¢3tall! 80¥pdag) - 'ddvilaoh \IRa¥Iny 1094 &£l)sh Y9! 10% \ &
"() - M dYNC 10 10\" 10\

10\ <10%&bbtra8M 18%&cbhdY48bi@Ku&e( hnd3k! 1@%\1&3( krybltaiO¥a&ellial + b aaa
BYNC 10f:!110% & ()- ! 10% & ()-S:!10% & () -

Y: '10%@sé£1¥6'108é@wéén&11@@@&1()ff@@tCtQﬁﬁﬁdE%N@ nd substr
10Y+L! 10% & () - f)le%&'() S'10% & ()-19M 10% & () - fMlO%&'()-IMlO%&'()

c&d™dd egf §§515F
10: <10% & () -1 7LT10% & ()-"3L! 10% & () -1 1L! 10% & ()-f/L! 10%&'() T.9110% &

()- eeeef}f)ggg?Yﬁ&alltX ixels arrayed in a matrix fash
10: & M 109% & ()-9L: 1 10% & (P ESM 1006 &7 () - &L 1106 & ()- 93 11095 & () - SY10% &

() 10: bagaghBbaaR;/ oh0: Aavn/a'é%&, Glvl tlalt 0% ) - 95 AL 0o
Ol :1109%"& ()-91:1100& ()-9SM 10% & ()-h.ii<j | k"k#ka

plurality of pixels has a switching element, a pixel
electrode connected to said switching element, a common
electrode for generating an electric field applied to said
ligquid crystal material between the common electrode and
said pixel electrode,

said pixel electrode and said common electrode have an
initial DC voltage component therebetween immediately after
applying electric power to said 1liquid crystal display
device,

said DC voltage component is automatically reduced
from said initial wvalue to a permissible value or smaller
within a predetermined period of time after applying the
electric power to said liquid crystal display device, and

said DC voltage component is automatically reduced
from said initial wvalue to the permissible value or smaller
within the predetermined period of time after applying the
electric power, whereby eliminating the necessity of a
flicker control by changing potential applied to an

electrode in said pixel.
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10"<10% & ()-9°9M 10% & ()-!L 3M 10% " & ()-9S/ M 10% & ()- 9S)M 10% & ()-LL" !
10% & () - #k$Sk Uk 8kpkkk!l #miV/ S10% & () - F

MI10%& ()-,& 10% & ()-9:110% & ()-3:110% & () -9Y1094% 20p1 -d@x1 - PCT1

10" #nvVmmmd nnNodEm S10% L' L! 100 & () -S#9! 10% & ()-L!I'110% & () - Y9! 10% & () -
LL!'10% & ()-F 10% & () - NoSooopOpkpdEm\ S10% L99! 10% & ()-Y7 10% & () - S510%
& ()-F1RB 1AL XIqudd 108 ) -didPPA R dov koo pape pspime Zse cBhlm#l ] 109K () - !
391 109& ()- 39! 10% ()- YL0%& ()- 10\ 10\ 10\:10% & ()-vvvv

VWWI vvbCS! | Odi0seith (3aRA0VhOLIA) - DO YOXtage( ooMEHMSE (S -0 190 U002 0

<109 () - vvw@wwixaBbCS! F: | 10% o0& ()-S:!10% 0& ()-! F: 1 10% o' 0& () - @

10% 0& (Jower 10% o& () - 3

M 109% o0& () - xyyyz{<{aBbCS! F7! 10% o0& ()- @: ! 10% 0& ()-9-:!10% o0& ()-!
@!10% X (PhédlilP¥d crystal display device according to claim 1,

& ()-L 110% o0& ()-<{u{z{{{[{}{{{]| bCS 9M 109%& ()- 39! 1096& ()- SYL0%E& ()-
10' o 10' 0 10'wterein the permissible value of said initial DC

10% 0& () -L9M 10% o0& ()-|8[]]|" } b} dEDCS! &S! 1096& ()-&L: ! 109%6& ()- Y 1096& ()

- &S10% & d)ta&de component is 0.15 V or lower.
M 1096& () - &@ ! 10%5& ()-b}}} ~d=dEbCS! OY7: | 1096& () - &L3M 1096& () - &Y+M 1096&

() - &SHM 108 {)qdeM dP9ea] ) a BoPl dP%8év{de 2Ac86ig to claim 1,
109 ()- ' L9! 100& {)- L3M 100& ()- Y100& ()- 105 105 105% 1006& ()-

p$ZZ}A7bCSISS@@J.9/§9.I()Sa18' 1p1<§ﬁ:(ci E%gstal display device does not
109% () - SF109%& () SY&10%& ()-1LL 1 10% ()~ zPi $aBbCS! & / S1O% () - - 109 (

) - 1'sS) MHHY& GhylLcircu performi flicker control by
109 () - 'L'lOA&'() 9Y 10%&'() $[ <AB anS'YlO@b&f() 10 10
changing the potential applied to the electrode in said
pixel from outside.
5. The liquid crystal display device according to claim 1,
wherein said 1liquid crystal display device further
comprises a plurality of scanning lines and signal 1lines,
and said pixel electrode forms a storage capacitor between
the pixel electrode and the scanning line.
6. A 1liquid crystal display device having a first
substrate, a second substrate and a liquid crystal material
sealed Dbetween said first and second substrates,
comprising:
a plurality of pixels arrayed in a matrix fashion,
wherein, on said first substrate, each pixel in said
plurality of pixels has a switching element, a pixel
electrode connected to said switching element, a common

electrode for generating an electric field applied to said

liquid crystal material between the common electrode and
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& ()-LL3:110% & ()-LF1:110% & ()-9L' M 10% & ()-19LI M 10% " & ()- L109% & () - Ht

8bCS! Y9lshQWi® ixel EH1¥d¥'r(ode,10" 10" 10"

10% & () - L9S10% & ()-SY710% & () - 8] AdE0CS! | +9! 10%4&' ()- )M 10%&' ()-s ! 10%

& ()-f9! 10%&a(i)d PAxEQAYR do-fdi €l GPAd (a)i-AATaimotd YWNGET £ ddiid HH¥e an

10H<10%4&' () - 7M 10%4& () - S3M 10%&' () -1 1t 10%4& ()-f/S10%& ()-v 2ydEYNCS!

"M 10% q&iltial DC voltage component therebetween immediately after

$10% 0& () - S10% 0& () - L9! 10% 0&' ()- F9! 10% 0& () - LI 10% 0& () - y9ZdEYNCS!

&fﬂ ég‘é')Yﬁgspl(l)yi'nM 10Yeeéril- f Pbdsd 05 ()saiM 10Yygas&d() c2Pe 4896 oK dpra3&! 10% o0&

"7 91 10%ae& e, | URIALO% 0& () - f#&! 10% 0& ()-"!:110% 0& () - Ys10% o0& () -f 10% 0&
" () - 9sPAEYNCS!

- 3&10% 0&' ()gaiiM é@%@&léé%é/ ‘dohPbridad ) i é&@&”ﬁxé)@qéhi{il\/’xﬂ&f{é&% ()-9'!1
0% 0& () - PxnbCS! Y109&: 0 10" 0 10' 0<10% 0& ()-

10% 0&’ (ghedm': daji%%ﬂ&n{:)ai S¢d 1080 0& 6) 1ENGEB1QC§0$)er9'1JfP°ff&\£é -dd & () -
“F9! 10%& () LI 10% ()-L9 1100& ()- &3s109%& ()- G#aBnb

* S5L1 109g % Ly 204& | 9110
% () - K A, SRR T R Py 18%%85@2)414%%%1%}1&1)1'6 S @

ocye&'()dq, G ilod 10% & () - !

“110% : aﬂ§b T0% 38 ()-f:110% & ()-‘I\/I 10% & ()-"M 10% & () - vZxnbCS! | 109%&
'()- 10, 1

10° <10% & () eoM T840 &°F 3’ sfal R F 10 T RSy S8nE8Y B 100 () -
sf 9! 10% ) %8 o )

L! 100 e c‘ﬁlL""9ll 1%@& (45 a‘nIglO%&' () - y6aBnbCS! * 98! 109%& ()-! SY1IM 109%& () - sf/ 10%&

"O- 10%&1’&-:)re%.fr# J‘Pg&ls(ﬂ)lt%hlgl 10e’@én@nf.6 1s>g3q§’"1&|: and when a

gate signal applied to said TFT drops, compensation drive
is performed in which a compensation signal having reverse
characteristics is applied through the storage capacitor.
8. The liquid crystal display device according to claim 7,
wherein said second substrate has a first resin layer
and a second resin layer formed inside said first resin
layer, said first resin layer has resistivity of 2.5E+15
[ohm. cm] or lower, and said second resin layer has
resistivity of 1E+00 to 1E+04 [ohm.cm].
9. The liquid crystal display device according to claim 8,
wherein said first resin layer is a protection film,
and said second resin layer is a black matrix layer.
10. A 1ligquid crystal display device having a first

substrate, a second substrate and a liquid crystal material
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10%&' ()-"S 109%&' ()- 3L!'10%& ()-Y10%&' ()- 10 10 10

<10%&' ()- @ }aBbCS! sS9! 10%&' ()-s & 10%&' () -!

sS9! 10%p& ()-sS9! 109&' ()- " SL! 109&' ()- L!'10%& ()-"\dEbCS! sY+9! 10%&' ()-sS) 9!
109&' ()-sL' & 109& ()- YOA!109& ()-  SHL! 109%& ()- YL!1894R06)-0daVEE@EL 10 10
10 <10%&' ()-s 99! 10%& ()-sY79! 10%& ()- S5L! 10%& ()-!

sY+9! 10% f & () -, EaBVK@!' L9! 10%&' () - YM 10%H& () -!

9" | 10%HH8e ) ed® Beiliden( )sBOd 10244 (Ind Y4068 (JulBaBhAi@s, and driven

Y+L! 1094& () - L' L' 109%4& () -! S#M 10%1H&' () - " L! 109%14&' () - YL! 10%14&' () - S9! 109%H&’ (
) - 05678MNAStz (DH rlddhral number), comprising:

10H<10%H&' () - 9M 109%&' () - Y7 109%H& () - y510%&' () - S/ M 10%H&' () - 8K4kdEYNCS!
OL:110% & () -PFplurality of pixels arrayed in a matrix fashion,

P10% & ()-&@M 10% & ()-&9: 1 10% & () -&3!10% & () -sYL0% & () - k/ hdEYNCS!

<(9L;-! hMclg‘l)é(')\'{ﬁ'C(S?wlfe\%éﬂIQ,% én ( bad8M %S dubOtrd 400 8ath- £YxEAY ik (3afdM 10% &

&L- M 10% Bu a1t S MO YR {1 PShalsl 0% &swhtBhingl0¥ &meht &9 1994 &4 () - &S#! 1
0% & () -. f dEYNCS!

9" 9 | 10948 ddr AT N6 &t - &55%ia"/05&1(t):h&h%l\/leh%%e%t()ad:dlsém%lém&ﬁ &S/ 10%
& ()-/gbCS! @@®'10%& ()-9M 10%& ()-3M 109%& () - Y10%& ()- 10" 10"
10" <10% & ddrdi 2 BB&S! generating an electric field applied to said
ligquid crystal material between the common electrode and
said pixel electrode,
said plurality of pixels are driven by a voltage of a
different voltage polarity in each frame,
said plurality of pixels include in each frame a first
group of pixels driven by the voltage having a first
polarity and a second group of pixels driven by the voltage
of a second polarity,
said pixel electrode and said common electrode have an
initial DC voltage component therebetween immediately after
applying electric power to said 1liquid crystal display
device,
said DC wvoltage component 1is automatically reduced
from said initial value to a permissible value or smaller
within a predetermined period of time after applying the
electric power to said liquid crystal display device, and
in the case where the pixels of said first group are
driven by the voltage having a voltage value allowing

brightness to be the lowest and the pixels of said second

-40-



& 1:1109%& ()-Yt10%& ()-&M 10%& ()-&SM 10%&' ()-!&L: ! 109%5& ()-Y
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10\ Y% 09%%/08 z( )conlddnlditt ot (3 - ¥5dRMOE {ng M FAY @&vefoirM H¥&H)d M 10% o
& ()-8aB:/ 10\ 3 !10% 0& ()-Y19! 10% 0& () - !

F+ ! 10%Qa&ui)ld krysk% & dp1ay) k%D S ddomless i ol rids PG kP s
109 ()- YLI0%& ()- 10'o 10'0

10" 0<10%na& O %7 Muk0 @d&éﬁeﬁMrl%%aQ&!e(x): HOPdBbC 10\ !:
9@ 109%& () - 9@ 109& ()-9109%& ()-L3 g 100& ()- 9@ 109%& () - &L0%& () - PAaBbC

10\ LF%l'llo%ghé)1&66@.51%%%951998%5@ % @e\h@e according to claim
9FM 10%&' ()-9FM 109%&' () 10% ()-)d 10;

109 () 1lLOM 109%& () - L@M 10%& () - 993M 10%&' ()- @10% ()-L9-10% ()-=xY:/
10@ 10%& () - L9109%&' () - @ 109%6& () -9t 1096& ()-310%& () - Y10%6& () -

wherein said switching element is a TFT, and when a
gate signal applied to said TFT drops, compensation drive
is performed in which a compensation signal having reverse
characteristics is applied through the storage capacitor.
12. The liquid crystal display device according to any one
of claims 10 and 11,

wherein said second substrate has a first resin layer
and a second resin layer formed inside said first resin
layer, said first resin layer has resistivity of 2.5E+15
[ohm.cm] or 1lower, and said second resin layer has
resistivity of 1E+00 to 1E+04 [ohm.cm].

13. The liquid crystal display device according to any one
of claims 1 and 10,

wherein said predetermined period of time is defined
as time between application of said electric power and
displaying of an image on a display screen of said liquid
crystal display device.

14. The liquid crystal display device according to any one
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dE:/ 10" 93M 10%& ()-FllO%H&
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)10;;$th 1098, (Y1 dYd 00 &2 bixel 4098 LYo YIA ' 1038t 1z SESIAYEL () - LT ! 10%& (

wherein, on said first substrate, each pixel in said
plurality of pixels has a TFT, a pixel electrode connected
to said TFT, a common electrode for generating an electric
field applied to said 1liquid crystal material between the
common electrode and said pixel electrode,

on said second substrate, a resin protection layer
having resistivity of 2.5E+15 [ohm.cm] or lower is provided
and a resin black matrix layer having resistivity of 1E+0Q0
to 1E+04 [ohm.cm] is provided inside said protection layer,
and

when a gate signal applied to said TFT drops,
compensation drive 1is performed in which a compensation
signal having reverse characteristics is applied through a
storage capacitor.
16. The 1liquid crystal display device according to claim
15,

wherein said 1liquid crystal display device further
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said storage capacitor is formed between said pixel

electrode and one of said plurality of gate lines.
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