;e3eb_D($(67ATFLOL DE S CRI P T 1 ON METHOD OF MANUFACTURI NG LI QUI D
CRYSTAL DI SPLAY 5 Technical Field The present invention relates to a nethod

of manufacturing a

liquid crystal display. Background Art In . a
kiquid crystal display conmprises 10 an array substrate and CWQMWWM )
substrate which are arranged opposite to each other with a pre

gap, and a liquid crystal layer forned therebetween A |iquid cryYaie

di spl ay, which displays color imges, has a color filter with col ored

| ayers of red (R),

15 green (G and blue (B) arranged on the ﬂm "mmnmmmmm
of either the array substrate orptihe; qouynterp substdg aie. For e e
field of direct-viewtype active matrix liquid crystal displays, &obobguid

crystal display, in which a color filter is forned on its 20 counter
substrate for color display, has been devel oped. Further, a liquid crystal
di splay, in which aMeohop OFl MBNUFACTURI®RG DNQULS arv8yYAsubsspang for col or
di spl ay, has al so been devel oped. Wien formng a color filter on the array
substrate, no color filter 25 is needed on the counter substrate, which
enabl es pi xels to have a high aperture rati o and enabl es the manufacturing

cost to Be reduced.

a color filter provided on side the array substrate, firstl

2 When manuf akeahnigpl Fighd d crystal display having
a_ not her

. . y
glass larger than tHhemrgsanibsireant joh grelsdias. tofa aiefsidialy an array

pattern and 5 colored | ayers on the nother glass, .an array substrate
manufacturing a liquid crystal display.

Background Art

In general, a liquid crystal display comprises

10 an array substrate and counter substrate which are

15

20

25

arranged opposite to each other with a predetermined
gap, and a liquid crystal layer formed therebetween.
A liquid crystal display, which displays color images,
has a color filter with colored layers of red (R),
green (G) and blue (B) arranged on the display area of
either the array substrate or the counter substrate.
For example, in the field of direct-view-type
active matrix liquid crystal displays, a liquid crystal
display, in which a color filter is formed on its
counter substrate for color display, has been
developed. Further, a liquid crystal display, in which
a color filter is formed on its array substrate for
color display, has also been developed. When forming
a color filter on the array substrate, no color filter
is needed on the counter substrate, which enables
pixels to have a high aperture ratio and enables

the manufacturing cost to be reduced.



form ng area of the nother glass and a counter substrate are bonded

toget her. Subsequently, an array substrate is cut out of the nother glass,
thereby formng an enpty liquid crystal display. In this case, 10 in order
to manufacture the thickness of the liquid crystal display uniformy, the
colored layers are formed to the outside portion of the array substrate
formng area on the nother glass, as is disclosed in, for exanple, Jpn.

Pat. Appln. KOKAI Publication 15 No. 2002-49057. As a result, the whole

not her glass has a uniformthickness. Disclosure of Invention In a

nmanuf act uring procesg;me?f i rAdta isPS natf o nstyaiciied i 1o v e
greater part of the colored 20 | ayers that construct the array substrate is
covered with piaxeblelredtinedes prikadeidone enlde ahemaldragorsiibet reft o, he
colored |l ayers is exposed. However, the small portion of the col ored

| ayers, which ifd rdsariyed aomottie ralgdaseutlsirde rt téaar thye subshyr aud sftaratieng
area and 25 exposed with no pixel electrodes thereon, may well peel off in
a manuf act uri ng sppoepssed.n Pditteirc floaming mmsinmgypreddssrusingg a brush. |f
t he peel ed portion 3 sticks as dust to the array substrate, it serves as
a factor 5t hat cedwses tlayeyiselog dhepmediietss 9IRS pads @Rrameemstaati®as been
devel oped in |ight of the above, and ains to provide a nethod of 5

manuf act uri ng Iﬁgodfﬁildlgcra;‘;@taaIOfdi%’;ﬂ BPENH 19 1R S8 FRShrgn FRXAERE ng yi el d,

whi | e suppressing occurrence of undesirabl e substances due to g]ferlrifglg of

col ored | ayer s S5 i EatesAF e honded RGeS proisear el Weth

manufacturing a_liquid crystal displ hat ri ses. . an.array substrate
with colored | g,rag:r‘?d - c?é{]:ntoé)rscpsc’%s eatn}?%c 198 rtglne e yopposi teto
the array subst i t.h I t.er i ne t her twee t d
characterized bf%aré“ér?yr ia-SnI %ér{%t r glplgd;dljfrﬁg C%é%zc_oaslugl?fﬁ%teaéy\'ﬁhi%c gliﬁcﬁ[ﬁé %%’a_

val id anga and af Joued! ivd 38 dRGALAA O Siie i ¥ A A aaqdile valid

area nmaking the array s trate; formng a colored layer in the valid area

and the invalic¢ar8a1 fQrdping, arronduaty vedd ldirdda H0lwy ed-d ayer in the
valid 20 area for formng a plurality of pixel electrodes, and

si mul t aneousl y fo8dad e Gitiiitder @ drdimron f the dlrarsd didystrdde t he
invalid area; and dividing the substrate with the conductive filmthereon

al ong a peri pheformiing heresmldrd @reajotaret ayitdd g dshel sardisse 2 exibist,r at e.
Brief Description of Drawings FIG 1 is a perspective view of a liquid
crystal for example, Jpn. Pat. Appln. KOKAI Publication
15 No. 2002-49057. As a result, the whole mother glass
has a uniform thickness.
Disclosure of Invention
In a manufacturing process of the array substrate
constructed as above, the greater part of the colored
20 layers that construct the array substrate is covered
with pixel electrodes, therefore only a small portion
of the colored layers is exposed. However, the small
portion of the colored layers, which is formed on the
area outside the array substrate forming area and
25 exposed with no pixel electrodes thereon, may well peel

off in a manufacturing process, in particular, a

rinsing process using a brush. If the peeled portion



4 display acc FIG 2 part of the FIG 3 5 of an array FIG 1; ording to an
enbodi nent of the invention; is an enlarged sectional viewillustrating
liquid crystal display of FIG 1; is an enlarged plan viewillustrating
part substrate in the liquid crystal display of FIG 4 is a plan view
illustrating a state, in which four array substrates are forned on a not her
glass, in a liquid crystal display manufacfuring 10 nethod; and FIG 5 is a
sectional view taken along the line V-Vin FIG 4. Best Mde for Carrying
Qut the Invention A nethod of manufacturing a liquid crystal 15 displ ay,

according to an quRadLEeRl 8l (oG HeNueHORuplitlathe deSeid:hed inp getal

with reference to the acconpanying drawi ngs. Firstly, a description wll be

given of the stugli gk &ddudelsd toiey Stiall dicsphawduceduced by the
manuf acturing nethod. 20 As shown in FIGS. 1 to 3, the liquid crystal

di spl ay conprises amhy e seistimteh thom Heldein Séisdlioiie’] 2 nviiicdht s
arranged opposite to the array substrate with a predeterm ned gap

t her ebet ween, afd thd iapaive:,Crayst alirsayer pddveldd etmetdod ke substrates. 25
The array substrate 1 includes a rectangular display area 4 as the central
part, ané a fr amedizaied imgn-ldisylday rarsda 15 deapdrdisngvidihoreg Itited peri phery
of the 5 display area. The array substrate 1 has a glass substrate 11 as
a transparent sanstiesttairinglviredid t ywheflesispparasisiayg POsuaiens@amfi ng |ines
15a are arranged in a matrix on the glass substrate 11. A TFT 5

(herei nafter reaFslasdd ad easubstensssh dperte Reedfing of sedpfisd an

n- channel LDD (Lkghtly Doped Drain) structure, which serves as a sw tching
el enent, is prd@i§€§'at each intersection of the signal and scanning |ines.

10 Each n-ch TFT 20 js farmed of, a sem cgnductor film . such as .anprphous
silicon (a-Si) or po#ci/sﬁal 'Jt:sofgY ?td-feSiE)l,m’an Fircl Ut & L naelm?takilogar) @g

navL g, 39! S RO 129 Ao Ay A A P IC WRIARSPT T
an array substrate with colored layers, and a counter
substrate which is arranged opposite to the array
substrate with a predetermined gap therebetween,
the method characterized by comprising: preparing

15 a substrate which includes a valid area and an invalid
area located outside the valid area, the valid area
making the array substrate; forming a colored layer in
the valid area and the invalid area; forming
a conductive film on the colored layer in the valid

20 area for forming a plurality of pixel electrodes, and
simultaneously forming the conductive film on the
colored layer in the invalid area; and dividing
the substrate with the conductive film thereon along
a periphery of the valid area, and cutting the array

25 substrate.

Brief Description of Drawings

FIG. 1 is a perspective view of a liquid crystal



15 scanning line 15a. In the enbodi nent, the channel |ayers 12 and
auxiliary capacitance | ower electrodes 13, described later, are forned of
p-Si. Further, a plurality of auxiliary capacitor lines 16 incorporated in
auxiliary capacitor elenents 31 are fornmed on the 20 gl ass substrate 11,
extending parallel to the scanning lines 15a. Modre specifically, in the

di splay area 4, the channel layers 12 and 4auxiliary capacitance | ower

el ectrodes 13 are forned on the glass substrate 11, and 25 a gate
insulation film14 is forned on the glass substrate that includes the
channel |ayers d@c@,g 1aYXialdcaryigapael Her ehdwelinehecbifodes. ifRensGamning 6
| ines 15a, gate electrodes 15b and auxiliary capacitor lines 16 are

provi ded on the gateliqswy dts em fdnlarkbed B tawndl ariew dddeidtaratdiimes 16
oppose the auxiliary capacitance |ower electrodes 13 with the gate 5

insul ation fil mak4 ot eheodddiutikiecelyattwdenii stl aiyntodr IFaer li;nsul ation film
17 is forned on the gate insulation filml4that includes the scanning |ines
15a, gate el ectrodesItbb Jand auxidnlangeshpaant oridw ridsl usg.ratdmagiart

el ectrodes 21a and signal liens 21b are 10 forned on the interl ayer

insul ati én fil mflAn Preagosdet réltectirodds ATavdde cemwtadt 64 spd avhet
respective source/drain regions 12a of the channel |ayers 12 and respective
pi xel el ectrodéd®@6 Y¢described |ater) via respective contact holes. The
signal lines 21b ar connected to the respective source/drain regions
12b of the channel %ﬁr & 15 7 23 pedn J@Sjﬂiﬁﬁira?cql%laess.ec%edr ot'ective
insulation film22.is fornmed on the .contact electrodes 2la Lgnal 1ines
21b and interl é‘rChi %soﬂlllratair(ﬁ“f‘yf islurlﬁsffa ur tHer %%d:rlpetqﬁeonpr]aogné)(s:dthl%\r}:e 20

insulation fil « SLI pe .ar |_ay. - : d layers 24R
and bIue-colorggéﬁgyefgl%ﬁégéﬁgﬂgﬁﬁé&ﬁ%ﬁéf?jgggﬁﬁég%ngﬁﬁgggﬁgﬂfo each
other. The CO|%F§§¥kﬂy%{ 24G 24R and 24B provide a color filter.
Respective pixel electrodes 26 fornmed of 25 transparent conductive fil ns,

which are made of, forgexan & da@ {dili UM dv ntDdrdedlordf ecormad on the
colored layers 24G 24R and 24B. The pi xel el ectrodes 7 26 are connected

to the respectiwer cantrad. & .ectrodes 2la via respective contact holes 25
formed in the respective colored |layers and the protective insulation film
22. The peripheral por BestisMofiet ferpCrelrydng Suttr dbes I2§eartdonver | apped and
| ocated the auxiliary capacitor lines 16 and signal |iens 21b. The

auxi liary capacitor 3imeghdd ahdiaigfettuyons 21bidae erystal ack matrix
(BM having a |ight-shading function. The pixel electrodes 26 are connected

electridd ly i figglayelacprding thre anepadivendna] ity dupadi ¥hce | over
el ectrodes 13. As shown, a col umar %ﬁ%f 27 is fornmed on thﬁlcolored
bed i & ar

\ er
| ayers 24R and W4G gﬁtqﬁﬁﬁﬁ+ Lh g (SRS et drthar"Spacers 27
are formed by desior ed 15 denqsljt .on theF.coI olred | a IS4 Atnioali .rir?rgefi | m
28 is formed orft THERO el afﬁ)'ér O54G P 2Hd 248 Hrd- i@t B ectTodes
26. given of the structure of a liquid crystal display
produced by the manufacturing method.
20 As shown in FIGS. 1 to 3, the liquid crystal
display comprises an array substrate 1, a counter
substrate 2 which is arranged opposite to the array
substrate with a predetermined gap therebetween, and
a liquid crystal layer 3 held between the substrates.
25 The array substrate 1 includes a rectangular

display area 4 as the central part, and a frame-shaped

non-display area 5 extending along the periphery of the



On the other hand, in the non-display area 5, a liquid crystal driving
circuit, not shown, which has 20 TFTs of an n-channel LDD structure
(hereinafter referred to as "the circuit n-ch TFTs") and p-channel TFTs
(hereinafter referred to as "the circuit p-ch TFTs") is provided on the

gl ass substrate 11. The area provided with the liquid crystal driving
circuit also 25 includes various lines etg, for operating the liquid
crystal driving circuit. The colored |layer 24R is provided on the overal
upper nost surface of the array 8 substrate 1 in the non-display area 5,
except for, fop;exanpl arebne Whie$ re4lended thize® hheals quigd sglystal driving
circuit. The plurality of colummar spacers 27 are forned on the col ored

| ayer 24R in tRkebaeradicSnliansb aareanzpadenitn sl tdazRl.ay pargardl ithe
counter substrate 2 has an insulative, transparent substrate 11 forned of,
for exanple, gb#sighatdouniners eliectnhadecaAnfiogmadnefs d Sar aneparednged
conductive material, such as ITO and an orientation 10 film 53 are forned
in this order dm taheattrdxspar ehie sllastsr st sTratehd larr @y T¥Ubstrate 1 and
counter substrate 2 which are held by the plurality of columar spacers 27
such that t hey (ersiged tepposifiea red dac lasot"dre wi-tdh TFIY )przéddetfer m ned gap
t herebet ween, and are attached to each other by a sealing nmenber 60
arranged on th&ogesixsmelal, por Hi-ehangelt AODs UBsighdtles Dorad diriad ror yst al

| ayer 3 is held between the array substrate 1 and counter substrate 2. A
liquid crystal StHUSHIE 23458y SEVSSs Horne itrPa N0 ALeie ™ e seal i ng

menber 60, and is seal ed by a,sealant 62., The er surfaces of the array
substrate 1 anc?r&Yd'ﬁ’[aeéjr ahuisaad& tergss r‘?gfg(%\ﬁ tsr'}qr@‘@“p@@tqove pol ari zi ng
pl ates (not shovvna?. @1 mor.e dset ail description will now be given of the 25
structure of tHe3ABoVE I d‘l?l d crystal display, as well as its manufacturing

nmet hod. ;Firstly, a ségavﬁ{l Erﬂ_t(%sljlo%ﬁ tg'%({ %H:Zgngﬁec; eferd et O ondidSy t he not her

gl ass") "i's prepared e array substrate 1 and is

formed of a hi ghdist %r&érpra;sogﬁaz{régloaﬁss SUDITAL @ -3 ) AU b ISHRSI RIS

serving as a transparent ins substrate. As seen 5 fromFIG 4, in the

enbodi ment, thegmyiher MBsihchuidews 4 UHantall d Afeaasi 6 Haaridpr m ng

respective array substrates 1, and an invalid area 7 around the valid
areas. Each valdohmiealfmimddidemd e diapl aypigr emd anghtwreldcplale ar ea

5. Although the four array 10 substrates 1 are sinultaneously forned, a
description w |I5heqimesh nf extimndimanufadt wi ntheretdote sintimanl y one of
the substrates as a representative.
15 scanning line 15a. In the embodiment, the channel
layers 12 and auxiliary capacitance lower electrodes
13, described later, are formed of p-Si. Further, a
plurality of auxiliary capacitor lines 16 incorporated
in auxiliary capacitor elements 31 are formed on the
20 glass substrate 11, extending parallel to the scanning
lines 15a.

More specifically, in the display area 4, the
channel layers 12 and auxiliary capacitance lower
electrodes 13 are formed on the glass substrate 11, and

25 a gate insulation film 14 is formed on the glass

substrate that includes the channel layers and

auxiliary capacitor lower electrodes. The scanning



As shown in FIGS. 2 and 3, an a-Si filmis adhered on the prepared nother
glass 10 by CVD etc., and then 15 furnace annealing is perforned.
Subsequently, an XeC excinmer |laser beamis irradiated to the a-Si film
thereby converting it into a polycrystalline silicon (p-Si) film The p-Si
filmis patterned by photoetching, thereby formng a p-Si filmpattern for
n-ch 20 TFTs 20, and the auxiliary capacit@ance | ower el ectrodes 13. At the
same tinme as this patterning, in the liquid crystal driving circuit area,
the p-Si filmpattern for the circuit n-ch TFT and the p-Si filmpattern
for the circuit jpzchB5T %%%ef%ﬁ@%@roﬁ%%eﬁ5%5ah@ahux%ﬂigkgxc% al@ig@hVIi ng as
the gate insulation film1I4 is adhered on the entire nothér glass 10 by
CVD. 10 Subsegquert h%, ageSipiaha deid Bn ta Rated ihishiha@rioal lfayinf illam  whi ch
is made of a material or materials selected fromTa, C, Al, M, W Cu,
etc., is adher @heonuikiia ianty capgatieormiuinais e foppmsk4 thandusdttiemyed 5
into a predeterm ned configuration by photo-etching, thereby formng the
scanni ng | i nes chpacigaineeellecterodde ctiivdasd 18uxiiltharthecapde t or | i nes 16.
At the sane time as this formng, in the liquid crystal driving circuit
area, vabious Hinsed adrienf drided 1 wkindle ripesladdd helrebedwesanni ¢ | i nes for the
circuit n-ch TFTs and circuit p-ch TETs, and gate el ectrodes fornmed of

ext ended porti didesflaes dagriatdan fddm Al é5 tfiegied o iths &%t&t i on or
ion doping is perfaorned, whereby an inpurity is_inplanted into the 15 p-Si
filmpatterns fl&sqlﬁé:lr?-ncrflﬁmréL%aé:nd-W-él‘%sr die SEAORIRETd INGS dgda
resist as a mask. As .a result, .the channel, l.ayers 12, .including t

source/ drai n r &GitenSIEEL NS AP G0 ﬁémr}-l&?)é'f"F'Fsapfd:,lta?ﬁdH‘t %cr}gﬁnel

| ayers, i ncluding ttle our.ce/ drq{rnchegsgi%nai?ng%dﬁtj?ﬁlazlo ﬂér?%"%‘lhp'a% TFTs are

f or med. Subsequently,orf aethhealnence e ‘channel ‘1'ayers of the

cireuit iy oh TRESAe e Mdd sl stoda Iy glusan f MU v 1 om

bei ng i npl an oron of concentration is inplanted, 25

using the gate & gGld0deSAfrdde GILWle RidhetE 3% MK STepecikRsUl L,

t he channel |ayers, having source/drain regions, of the circuit p-ch TFTs

are 11 fornegoulhes/RE{die! ,ridiPUrdd Yo Ofthe |dMICcantyeatd arn izhd
inmplanted to formthe n-ch TFTs with an LDD structure, not shown. After the

impurity inmpl adeaigertiveimdlherlgitassie) 16 @wmatidkd dasdn)vatia t he 5
impurity. Subsequently, plasma CVD (PE-CVD) is perforned to coat the entire
not her gl ass 1Qesgdrttihe iqurdrdaydroliesul dtheors fgran A nen® tthearecont act
hol es reaching the source/drain regions 12a and 12b of the channel |ayers
15 connected to the respective source/drain regions 12b o
the channel layers 12 via respective contact holes.

A protective insulation film 22 is formed on the
contact electrodes 2la, signal lines 21b and interlayer
insulation film 17. Further, on the protective

20 insulation film 22, stripe green-colored layers 24G,
red-colored layers 24R and blue-colored layers 24B are
alternately arranged adjacent to each other. The
colored layers 24G, 24R and 24B provide a color filter.

Respective pixel electrodes 26 formed of

25 transparent conductive films, which are made of, for

example, ITO (indium tin oxide), are formed on the

colored layers 24G, 24R and 24B. The pixel electrodes



10 12, and contact hol es reaching the source/drain regions of the channel

|l ayers in the liquid crystal driving circuit area are forned by

phot o-etching. At the same tine as this step, contact holes reaching the
auxiliary capacitor |lines 16, and contact hol es reaching the gate 15

el ectrodes in the liquid crystal driving circuit area are fornmed. After
that, a single film lamnated filmor allpy film which is made of a
material or materials selected fromTa, C, Al, M, W Cu, etc., is forned
on the 20 interlayer insulation film17, and patterned into a predeterm ned
configuration by phatecghehkitRg tAS tAcl e8dllectlile oghal-tl lenesréblesonnect ed
to the source/drain regions 12b of the channel |ayers 12, the contact

el ectrodes 2lazq@anract edspedthees eunte/kdr aiol 25 2cedicensdlia amned pi xel

el ectrodes 26, and various lines in the liquid crystal driving circuit area
are fornmed. Thekspkicernvet ke lprededaynee si psud ahieoprtlentizerddesudfationl? for
exanple, SiNx is deposited on the entire nother glass 10 by PE-CVD, and

t hen contact hdlidm 22 .r edtle pertiphegarit poirtaloast ddehe? ba xarle f or med by
phot o- et chi ng. Subsequently, the nother glass 10 is coated with 5 an

ul t ravi obet - cured-ecipedasr Y6 ase d viegdiappladg@ing dlocgrtesh thsi mgixd ldgitner .
After that, the nother glass 10 with the green resist is pre-baked and then
exposed to |iglferesiidgra lgnegetldr minded ighctlordss Adba r d\ BU%iHd 3Fart of
the green resist liquid, which should 10 r i.n, is _hardened. The phqt omask
used for expos&raé’aﬁgstoa’? S5e Yarnd Fighd sa@tlbn&aé’epé"tst@rﬁ’

form ng the contact. hol 5 t.hat reach the canta el.ectrod 21a.
Thereafter, th&andén (théi i%a‘ﬁl?gdé\/;l%letﬁ%vd%?gacg&w&lé)ﬁ‘ér ﬁileelpllrﬁer]rat e
unnecessary port.ions. Then, .t | o r eS8l i.s. far 14}

post - baki ng, ir%%?%ﬁ%?%fﬁegﬁi5%%%2%%§F§§%g§qﬂ%%ﬁﬁ#%%dﬁh%J%bﬁ%ﬁ%ﬁﬂﬁ% es 25.
The sa proce S t : .f-ar. : 24G i s

r epeat rergot o] sezﬁetﬁ%t ittell’ﬁayre%ﬁefncﬁrzlomre?ﬁtel&rlel&a?(%{ %%‘é’%‘c&{lg/agf&sé gﬁﬁRJe}nd bl ue

colored | ayers A4RBddhe 1dj splay area 4. As shown in FIG 5, when form ng
the colored layers 24R, this fornmed on the non-display area 5 and of the

mot her gl ass 10. 25 ¥ t&ow0r N Néb Baeth €@k | Ay el deposidedbrontide entire
not her gl ass exanple, sputtering, thereby formng layer is also the invalid
area 7 rs, | TOdaldxdy,aferts @ 40orehactiacke fiAlmhough all are not
illustrated, columnar spacers 27 are formed by desired
15 density on the colored layers. An alignment film 28 1is
formed on the colored layers 24G, 24R and 24B and pixel
electrodes 26.
On the other hand, in the non-display area 5,
a liquid crystal driving circuit, not shown, which has
20 TFTs of an n-channel LDD structure (hereinafter
referred to as "the circuit n-ch TFTs") and p-channel
TFTs (hereinafter referred to as "the circuit p-ch
TFTs") is provided on the glass substrate 11. The area
provided with the liquid crystal driving circuit also
25 includes various lines etc., for operating the liquid

crystal driving circuit. The colored layer 24R is

provided on the overall uppermost surface of the array



13 as is showmn in FIGS. 4 and 5. The conductive filmis then patterned into
the pixel el ectrodes 26 on each colored layers in the display area 4. At
this time, a conductive film26a as a dummy pattern is left on the 5
colored layer 24R in the invalid area 7, i.e., the colored layer is coated
with this conductive film The pixel electrodes 26 formed in the display
area 4 are connected to the respective corgact el ectrodes 2l1a via the
respective contact holes 25. 10 In each valid area 6, the conductive film
is not formed except for the non-display area 5. This is because if the
conductive il Gy h0laed OB theS i@red ddh TR el ls SRAIdrl TGt dge wi r es
etc., for exanple, extended fromthe |1 qui 3 crystal driving circuit to the
15 colored | ayeika#fhRe0f the wigrrdieitled¥icd! &dom thier ihefuid rye dinvalid
area 7, the conductive film26a is formed on the colored | ayer 24R

separat el y fromrtikamerdipherix .a aheeaamredliitd arfeadd umhaa predetrey Iimed
wdth w Thereafter, the entire surface of the nother 20 glass 10 i ncl udi ng
the valid areasre dudretyan dhar e lbdredd rliayeed 24K rigy &hwr usn-dAfdpdravt hat ,
inthe valid areas 6 and invalid area 7, a plurality of columar spacers 27
made of , 5f or exagel &, ag d9i rthes dimpied ardaahd .col ored | ayers 24G 25 24R,
24B. Subsequently, the entire surface of the nother glass 10 is coated with
an alignment film méthe icguntrcsWssPrse M des @l isnlgfditerned into 14
the alignnment film28 formed on the entire display area 4. After that, the
al i gnment fi | mtZ@nsPadigs)te U ta teh 1dr ifimad &f pricde &XaMRUsoi (#H2SS-her eby

conpleting the array substrate 1 havi col rOO{/iIters. Four array 5
substrates are?f %qwm%%%{ﬁggﬂefg P HATEthe above

process in each valid.area 6. On.the other h@:gi ransparent_.substrate 51
is used for thecoélodlnctq:elr‘fesﬁrbagterraj’[ael’2.511%6}55_ eﬁosa?ic{ec?%or?qiajheg{}tart&r?glpar ent
substratg 51 by SptdLTI g chARIPD 10 OB (e GRSl Slaghfode 52
Subsequéntly, the entire surtace of the transparent substrate I's coated

with an alignmenf,ddldpdeierial, such as polyimde, patterned and subjected
to an orientation process, whereby the alignnment film53 is forned on the

15 counter el ectroderip2.arh , s ot Brasubst it & Zsissteeimpd et ed. After
that, as shown in FIGS. 1, and 5, the periphery of the counter substrate

2 is coated w tWhidie HealHdigl mariiaie G urdid $\hedf tdel \eoidy edpsddyd rate 2 i s
20 arranged opposite to the valid areas 6 of the nother
such that they arranged opposite to each other with a
15 predetermined gap therebetween, and are attached to
each other by a sealing member 60 arranged on the
peripheral portions of the substrates. A liquid
crystal layer 3 is held between the array substrate 1
and counter substrate 2. A liquid crystal injection
20 port 61 is formed in a portion of the sealing member
60, and is sealed by a sealant 62. The outer surfaces
of the array substrate 1 and counter substrate 2 are
arranged with respective polarizing plates (not shown).
A more detail description will now be given of the
25 structure of the above liquid crystal display, as well

as its manufacturing method.

Firstly, a substrate 10 (hereinafter referred to



gl ass 10. The nother glass 10 and counter substrate 2 are attached to each
ot her using the sealing nenber. Subsequently, the nother glass 10 is

di vided al ong the peripheries a of the valid areas 6. Specifically, 25
scribe lines are firstly fornmed along the peripheries a of the valid areas
6, and then the nother glass 10 is divided along the scribe lines. As a
result, four 15 array substrates 1 are out out of the nother glass 10,
obtaining enpty liquid crystal displays. Thereafter, nematic liquid crystal
doped with a chiral material is injected, using vacuuminjection, 5 through
the liquid crysgtal iy eefind? RALs8Y fier mrddarear twrdfcrt Ne sealddrg menber

of the enpty liquid crystal di'splay. The liquid crystal injection port 61
is then seal ed thart i@ eSealrat Hdstehteas andility PFrleRt oL Hiyype resin. As
aresult, liquid crystal is enclosed 10 between the array substrate 1 and
count er substr atietdr tiikerei ftorglayg tdud dtrgitied car yaiaalt 4 ay@rstIathf t er

that, respective polarization plates (not shown) are arranged on the array
substrate 1 ancsecotimicerass ibstnagtspaz,enthiictsuls el sedrpiireticon éfs tseen i qui d
crystal 15 display. In the above-described nethod of manufacturing a |iquid
crystal @& spl ayfromhdil G.edpedin iérec ephpstimentf,i It arotegr rddson lthhéacsol or ed
| ayers in the valid areas 6, the conductive film26a is also forned on the
20 col ored | aydouwur&alid pegadvdfl ifPrarfermnd EHRACHive B Yrevent s
peeling of the colored layer 24Rin the invalid area 7, as well as, peeling
of the col or ed SURFEHEREST thhe apgl i sl 18 afiedh,’ @d° %, Valié not her

glass 10 is rinsed usi brush, in the process 25 of panufacturing the
array substrat &5F3Ft e%gafcg} rﬁaﬁ‘gldt i‘?erec,aonfsdl}&qﬁ\%fq‘ﬁ ?Erﬂe Aggs(?rlﬁtﬂyngﬂﬁﬁa |q]t is
possi ble to obtain liquj.d crystal displ | Gh .prev, occurrence
of dust due to agle@'{;ﬂoﬁlg Clo]TSpt‘a‘ria)P?c"’g’ﬁeo‘_’lr eszr I gsyylzcrh\lggl@ atﬁ1 r%oarlfrlszaersljaﬁll gh-yield
pr oductign. Fur onductd e, fd %{Qﬁ j { nval j ea 7 1S

f or med o@?si de t etpreatrl p glri es aél\(grﬁllt%aer{gva |3;§&aﬂr?£eads' Géabci/e%tcﬂ(reﬁ%l(ﬁm W.

Accordingly, sqyibe dd nes,&an, pe-Hl e Gldnt £ QB i ddidPihemglass, 10
wi t hout the conductive Tilm 26a interposed therebetween. This neans 't hat

the nother gl assmd G cahdesgasidardd \ddled. rdgrafdditdtone t he conductive film
26a is formed as the 10 sane tine as the formati on of the conductive film

(serving as pixel elesctsiosles 26)Ficst e ahdp ayararess i, fahd 1dheadieared can

be easily fornmed w thout increasing the nunber of the manufacturing steps.
The invention i ndte Ipmagaaeced ond thes mbmhess 151 @dse rG\Be e tenbodimkritherbut  may
be nodified in various ways w thout departing fromthe scope. For instance,
the nundér of afurnacuEITerldnd Fomadfermed si igiksemiendrlyyl s XLl s not

limted to four, but nay be set to three or less, or five or_nore. The
col ored | ayer excimer lIaser beam is irradiated to the a-Si film,

thereby converting it into a polycrystalline silicon
(p-Si) film. The p-Si film is patterned by photo-
etching, thereby forming a p-Si film pattern for n-ch
20 TFTs 20, and the auxiliary capacitance lower
electrodes 13. At the same time as this patterning, in
the liquid crystal driving circuit area, the p-Si film
pattern for the circuit n-ch TFT and the p-Si film
pattern for the circuit p-ch TFT are formed. After
25 that, an SiOx film serving as the gate insulation
film 14 is adhered on the entire mother glass 10

by CVD.



20 fornmed on the non-display area 5 and invalid area 7 is not limted to
the colored | ayer 24R, but the colored |ayer 24G or 24B nmay be forned.

Al t hough in the abovedescri bed enbodi nent, scribe lines are forned to

di vide the nother glass 10, any other nethod nmay be enployed 25 if it
enabl es the nother glass to be divided in good conditions. 17 I ndustri al
Applicability The present invention can pigvide a nethod of manufacturing
liquid crystal display apparatuses with a high manufacturing yield, while
suppressing occurrence 5 of undesirable substances due to peeling of

colored layers.  18&8deqhdntM\S b Adpldod 16f, MMIARAY M9 2 i qui d

crystal display that conprises an array substrate with colored |ayers, and

a counter substnates WHilgl) whidiy aRgedde QEIPRSHie drd dihe ramderselstrate
with a predeterm ned gap therebetween, the method characterized by

conpri sing: prepdlddted Fdastigt €xwhirah Mgl ey \wald.d drseadietean
invalid area | ocated outside the valid area, the 10 valid area nmaking the
array substrat en fubramiang ia ec @adreed nsaplertsiam fillen Vidl, i cirat ¢ tared ricke
5 into a predetermined configuration by photo-etching,
thereby forming the scanning lines 15a, gate electrodes
15b and auxiliary capacitor lines 16. At the same time
as this forming, in the liquid crystal driving circuit
area, various lines are formed, which include the
10 scanning lines for the circuit n-ch TFTs and circuit
p-ch TFTs, and gate electrodes formed of extended
portions of the scanning lines.
After that, ion implantation or ion doping is
performed, whereby an impurity is implanted into the
15 p-Si film patterns for the n-ch TFTs 20 and the circuit
n-ch TFTs, using a resist as a mask. As a result, the
channel layers 12, including the source/drain regions
12a and 12b, of the n-ch TFTs 20, and the channel
layers, including the source/drain regions, of the
20 circuit n-ch TFTs are formed.
Subsequently, the channel layers 12 and the
channel layers of the circuit n-ch TFTs are coated with
a resist to prevent an impurity from being implanted,
and then boron of a high concentration is implanted,
25 using the gate electrodes of the circuit p-ch TFTs as
masks. As a result, the channel layers, having

source/drain regions, of the circuit p-ch TFTs are



invalid area; formng a conductive filmon the colored layers in the valid
area for formng a plurality of pixel 15 electrodes, and sinultaneously
form ng the conductive filmon the colored layer in the invalid area; and
di viding the substrate with the conductive filmthereon along a periphery
of the valid area, and cutting the array substrate. 20 2. The met hod
according to claiml1, characterized by fuggther conprising: formng an
alignnment filmin the valid area after a rinsing of the substrate with the
conductive filmfornmed is rinsed. 25 3. The method according to claim 2,

characteri zed %rﬁnléet.heﬁh@%}arfit%irng:anati&@%img, bire 2CQWt @bnsehstizatient 0 the
valid area 19 after a rubbing of the a ignmént filmin a predeterm ned

direction. 4. The implihodcaceor doreh theamy ONEFYs Glidhneinl DO 3,
characterized in that 5 when dividing the substrate, a scribe line is drawn
al ong t he peri phety tefret, heotalshdwar.ea Afard tthen itdpe rdlys timptlenits tdion, ded
along the scribe line. 5. The nethod according to claim4, characterized in
that 10 when f dohed mg thieer edachsctliove sf ialnmean etdhé oc Gladrierdh tleaytdwe i n t he
invalid area, the conductive filmis forned at a predeterm ned distance
from t he5Speri pliewprdftwi.-he valid area. 6. The nethod according to claimil1,

characterized
Subsequently, plasma CVD (PE-CVD) is performed to

coat the entire mother glass 10 with the interlayer
insulation film 17, and then contact holes reaching the
source/drain regions 12a and 12b of the channel layers

10 12, and contact holes reaching the source/drain regions
of the channel layers in the liquid crystal driving
circuit area are formed by photo-etching. At the same
time as this step, contact holes reaching the auxiliary
capacitor lines 16, and contact holes reaching the gate

15 electrodes in the liquid crystal driving circuit area
are formed.

After that, a single film, laminated film or alloy
film, which is made of a material or materials selected
from Ta, Cr, Al, Mo, W, Cu, etc., is formed on the

20 interlayer insulation film 17, and patterned into
a predetermined configuration by photo-etching.
As a result, the signal lines 21b connected to the
source/drain regions 12b of the channel layers 12, the
contact electrodes 2la connected to the source/drain
25 regions 12a and pixel electrodes 26, and various lines
in the liquid crystal driving circuit area are formed.

Thereafter, the protective insulation film 22 made of,



15 in that preparing the substrate which includes a plurality of valid
areas and an invalid area |located around the valid areas. 7. The nethod
according to claim2, characterized 20 in that preparing the substrate
which includes a plurality of valid areas and an invalid area | ocated
around the valid areas. 8. The method according to claim3, characterized
25 in that preparing the substrate which gpcludes a plurality of valid
areas and an invalid area | ocated around the 20 valid areas. 9. The

met hod according to claim4, characterized in that preparing the substrate

whi ch includes £, pleyalhly 28k Y3l dR:838020% M BRI agpdrocat ed
around the valid areas. 10. The method according to claimb5, characterized

in that preparigngsshe osuRstralteDihiaell ithehludes tad? Wodldst ¥ 31Q afcrMaly d
areas and an invalid area |ocated around the valid areas.
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09B& ()-s has a stripe pattern and a contact hole pattern for
forming the contact holes 25 that reach the contact
electrodes 21la.
Thereafter, the green resist is developed by
15 a developer to eliminate unnecessary portions. Then,
the developed green resist is formed, by post-baking,
into the green colored layers 24G with the contact
holes 25. The same process as that performed to form
the colored layers 24G is repeated to sequentially form
20 the red colored layers 24R and blue colored layers 24B
in the display area 4. As shown in FIG. 5, when
forming the colored layers 24R, this layer is also
formed on the non-display area 5 and the invalid area 7
of the mother glass 10.
25 After forming each colored layers, ITC is
deposited on the entire mother glass 10 by, for

example, sputtering, thereby forming a conductive film,
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then patterned into the pixel electrodes 26 on each
colored layers in the display area 4. At this time, a
conductive film 26a as a dummy pattern is left on the

5 colored layer 24R in the invalid area 7, i.e., the
colored layer is coated with this conductive film. The
pixel electrodes 26 formed in the display area 4 are
connected to the respective contact electrodes 21la via
the respective contact holes 25.

10 In each valid area 6, the conductive film is not
.formed except for the non-display area 5. This is
because if the conductive film is formed on this area,
it may well short-circuit the wires etc., for example,
extended from the liquid crystal driving circuit to the

15 colored layer 24R of the non-display area 5. Further,
in the invalid area 7, the conductive film 26a is
formed on the colored layer 24R separately from the
periphery e of each valid area 6 by a predetermined
width w. Thereafter, the entire surface of the mother

20 glass 10 including the valid areas 6 and invalid area 7
is rinsed using a brush,

After that, in the valid areas 6 and invalid area

7, a plurality of columnar spacers 27 made of, for
example, a resin is formed on the colored layers 24gG,

25 24R, 24B. Subsequently, the entire surface of the
mother glass 10 is coated with an alignment film

material, such as polyimide, and then patterned into
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the alignment film 28 formed on the entire display

area 4. After that, the alignment film 28 is subjected

to an orientation process (rubbing), thereby completing

the array substrate 1 having color filters. Four array
5 substrates are formed on the mother glass 10 by

performing the above process in each valid area 6.

On the other hand, a transparent substrate 51 is
used for the counter substrate 2. ITO is deposited on
the transparent substrate 51 by sputtering, thereby

10 forming the counter electrode 52. Subsequently, the
entire surface of the transparent substrate 51 is
coated with an alignment film material, such as
polyimide, patterned and subjected to an orientation
process, whereby the alignment film 53 is formed on the

15 counter electrode 52. Thus, the counter substrate 2 is
completed.

After that, as shown in FIGS. 1, 2 and 5, the
periphery of the counter substrate 2 is coated with the
sealing member 60, and then the counter substrate 2 is

20 arranged opposite to the valid areas 6 of the mother
glass 10. The mother glass 10 and counter substrate 2
are attached to each other using the sealing member.
Subsequently, the mother glass 10 is divided along the
peripheries e of the valid areas 6. Specifically,

25 scribe lines are firstly formed along the peripheries e
of the valid areas 6, and then the mother glass 10 is

divided along the scribe lines. As a result, four
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chiral material is injected, using vacuum injection,
through the liquid crystal injection port 61 formed in
part of the sealing member of the empty ligquid crystal
display. The liquid crystal injection port 61 is then
sealed by the sealant 62 such as an ultraviolet cure
type resin. As a result, liquid crystal is enclosed
between the array substrate 1 and counter substrate 2,
thereby forming the liquid crystal layer 3. After
that, respective polarization plates (not shown) are
arranged on the array substrate 1 and counter substrate
2, which is the completion of the liquid crystal
display.

In the above-described method of manufacturing a
liquid crystal display, when respective conductive
films are formed on the colored layers in the wvalid
areas 6, the conductive film 26a is also formed on the
colored layer 24R in the invalid area 7 to cover it.
This prevents peeling of the colored layer 24R in the
invalid area 7, as well as peeling of the colored
layers in the valid areas 6, when, for example, the
mother glass 10 is rinsed using a brush in the process
of manufacturing the array substrate 1 after forming
the conductive film. Accordingly, it is possible to

obtain liquid crystal displays which prevents
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Further, the conductive film 26a in the invalid
area 7 is formed outside the peripheries e of the valid
5 areas 6 by the width w. Accordingly, scribe lines can

be directly formed on the mother glass 10 without the
conductive film 26a interposed therebetween. This
means that the mother glass 10 can be easily divided.
In addition, the conductive film 26a is formed as the

10 same time as the formation of the conductive film
(serving as pixel electrodes 26) in the display area 4,
and therefore can be easily formed without increasing
the number of the manufacturing steps.

The invention is not limited to the above-

15 described embodiment, but may be modified in various
ways without departing from the scope. For instance,
the number of array substrates 1 formed in a single
mother glass 10 is not limited to four, but may be set
to three or less, or five or more. The colored layer

20 formed on the non-display area 5 and invalid area 7 is
not limited to the colored layer 24R, but the colored
layer 24G or 24B may be formed. Although in the above-
described embodiment, scribe lines are formed to divide
the mother glass 10, any other method may be employed

25 if it enables the mother glass to be divided in good

conditions.
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The present invention can provide a method of

manufacturing liquid crystal display apparatuses with a
high manufacturing yield, while suppressing occurrence
5 of undesirable substances due to peeling of colored

layers.
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10 1 "10% & ()-10% & () -A- 8 Kod )of MW Badduring a liquid crystal
display that comprises an array substrate with colored
layers, and a counter substrate which is arranged
5 opposite to the array substrate with a predetermined
gap therebetween, the method characterized by
comprising:
preparing a substrate which includes a valid area
and an invalid area located outside the valid area, the
10 valid area making the array substrate;
forming a colored layers in the valid area and the
invalid area;
forming a conductive film on the colored layers in
the valid area for forming a plurality of pixel
15 electrodes, and simultaneously forming the conductive
film on the colored layer in the invalid area; and
dividing the substrate with the conductive film
thereon along a periphery of the valid area, and
cutting the array substrate.
20 2. The method according to claim 1, characterized
by further comprising:
forming an alignment film in the valid area after
a rinsing of the substrate with the conductive film
formed is rinsed.
25 3. The method according to claim 2, characterized

by further comprising:

attaching the counter substrate to the valid area
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after a rubbing of the alignment film in a
predetermined direction.
4. The method according to any one of claims 1
to 3, characterized in that
5 when dividing the substrate, a scribe line is
drawn along the periphery of the wvalid area, and then
the substrate is divided along the scribe line.
5. The method according to claim 4, characterized
in that
10 when forming the conductive film on the colored
layer in the invalid area, the conductive film is
formed at a predetermined distance from the periphery
of the valid area.
6. The method according to claim 1, characterized
15 in that
preparing the substrate which includes a plurality
of valid areas and an invalid area located around the
valid areas.
7. The method according to claim 2, characterized
20 in that
preparing the substrate which includes a plurality
of valid areas and an invalid area located around the
valid areas.
8. The method according to claim 3, characterized
25 in that
preparing the substrate which includes a plurality

of valid areas and an invalid area located around the



FAMIO% & ()- f210% & ()- Ot10% & ()-\\\\]]]]oM/ &#10% & ()-F

li & 10%/5V58& () -! x&" 10%e& ()-!| & 10%i & ()-!i & 10%WV& ()- &10%& () -
10"~ E}[9,/

& & #10965& ()-M & #10%&' () - MFYA09%B& () - & #10%B& () -! &#10%5& () -F
P&#10%{& ()-F _*'5 """~ zI P19 109%6& ()- 1055 1055 1055!

710965& ()-6109%& ()-! . 10%%5& ()-! . 10%5& ()- ~  VacaaaB"P19

10z109%& () - 10%& ()-! HM 10965& ()- 109%& ()- 109%6& ()-910%& ()-aa
bbaB"P19 10z10%& ()-10%& ()-!HM 10%5& () 109%& ()-!L"10%%5& () -

| 109%%& ()- Nornmi'id Headiqng 13]c" "Heading 23] c" "Heading 33]c" "Heading
43] c" "Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading
93] c"A "Default Para®rapthe method according to claim 4, characterized

Font #) v. 369>Cr | NTUY] _df hj I nprtvxz| ~&W bFGH JKUf Nl $' ), . 1X368: <@ ABpEGSJIVLNQ
WTI WMXYZ[\ ] abl MYGRORSTUVWKYZ[ \ ] " abcdef ghi j kIl mopgr st uvwxyz{6Ti mes New
RomanAri al Couri er New'h Root EntryWrdDocunent

I"#BUR () *+, -./ 0123456589 ing the substrate which includes a plurality
<=>?@%BC%FFGHIJKLNNCP%FSTUVMXYZ[\]A_‘abcdefghijklnnopqrstuvmuyz{|}~

of valid areas and an invalid area located around the
valid areas.

10. The method according to claim 5,
characterized in that

preparing the substrate which includes a plurality

10 of valid areas and an invalid area located around the

valid areas.



