: bce3e; e; b| >6t TAE ELECTRODE SUBSTRATE FOR LTQUI D CRYSTAL DI SP PANEL,
METHOD OF FABRI CATI NG THE ELECTRODE SUBSTRATE, AND Ir“‘ L DI SPL
PANEL 5 HACI GROCLIND OF ~[' HE~~TTON Fi el of the nve i nvent
relates to a color liquid crystal dispJ.&y panel capabl eceodo2*di spl ayi ng b
color pictures and, nore particularly, to a liquid crystal display panel

10 color-filt Y t o] | | 1.Pi xel

el ectrode subgﬁﬁgﬁ%é%v?gg%f%?ﬁ #p%e%ggpégt rﬁggéiﬁ,h hPfh"?‘\'(li ?%N?r ansi stors
( TFTs ) and a YBTHODf OFt ERBRAYNT.INCe SIHE EDRQTRﬁDE rsmssm, AXND 15 A
conventional color liquid %&bﬁl@ HySHgy padislaw construction has a
pair of electrode substrates, i.e., a pixel elect ro e substrate and a
counter electrode substrate, a liquid crystal |ayer heI d between the pair
of el ectpode substrates, anghex€Rb@pfbrt efr! a)eEnpohiyEd ONn the pixel 20

el ectrode substrate provided wth pixel electrodes and TFTs . In the pixel
el ectrode sybkduQfcthen[BVeRTHen|quid crystal display panel of COA

construction, the SHIpreskatCOAPENt {bh e llaed tancbherhi 7l £begbtades are
stacked in that order on a glass substrate. 25 Referring to Fig. 6 show ng

a conventi of5BE 3k Paned crpable BE digspd 2 ing sodeRdpieTeres Ands Barea gat e
line 11 and pmsumaiaﬂprﬁ o arg fl)i@@ﬁdpeét?ﬂgéhimaﬁ.bﬁlh? Pﬁﬂe@t hgg on
ra

the gl aﬁa subs]':ratf FT 20 is formed on | ass subs e at a

posi tion’ne e RT3 tﬁBnﬁé'Fé‘c@Gﬁlni nel Q32 an8oRRETELHAIR) | i ne
1|2 ||t i's n](cltaexhrirjllah tpiex el erLeetleolaéochemaﬁxsﬁat providedr afﬁﬂed pikeh a
puraltyo at.e nes S a I_nes FTs_2 ref.er to.Fi
associ at ed V\n]tq‘ah )ﬁ?é%sr esté’f‘hn %tf(‘?ﬁ‘flsﬁ(?\ﬁévg&?$5;{| ?/n%rf’é cediar %f"lgeg
arrangerrentﬁayfelthe pi xel el ectrode substrate 1 is 35 shown in Fig. 6. As
shown in Fi g, ] = el ectrode 21 | aterally extending
fromthe gate ' \IV V~NI O V~ 2 electrode 22

| at er al 1§ ext endi r?gcpmﬂﬂm@fﬁlgrﬁ@llqu tiguid cxysdiadr diisipllay paped ¢fol or

| ayer) 16 a@@ppld@ist@mlrdm%sl% %raQrsB%Cléﬁgc‘tﬂ'ohgakuié‘é%‘étgg t_lae gFTS 20

{xefer to Fig. assom ated with resent invention I'xel

el ectrodes f@hﬁﬁ Ehestaaste §‘é§ﬁ§ﬁ?§e(ﬂ‘nq AEUBGHT elLef FOszﬂ@?Stﬂ@tf%r m
stri pe- shaped 1¢ehnld reagrong .1a0er ClQéPcﬂ Eét&éémauéep&ﬁrhaﬁ egdceobate

T o R L S P
segnent 80 ar elaotangkdsubstrate provided with pixel electrodes and TFTs.
In the pixel electrode substrate of this color liquid crystal
display panel of COA construction, the TFTs, the color filter
layer and the pixel electrodes are stacked in that order on
a glass substrate.
25 Referring to Fig. 6 showing a conventional pixel
electrode substrate 1 in a schematic plan view, a gate line
11 and a signal line 12 are formed perpendicularly to each
other on the glass substrate. A TFT 20 is formed on the glass
substrate at a position near the intersection of the gate
80 1line 1l and the signal line 12. It is noted that the pixel
electrode substrate 1 is provided with a plurality of gate
lines 11, signal lines 12 and TFTs 20 (refer to Fig. 3
associated with the present invention); however, only one
unit of arrangements of the pixel electrode substrate 1 is
36 shown in Fig. 6,
As shown in Fig. 6, each TFT 20 has a gate electrode
21 laterally extending from the gate line 11, and a drain
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to successively in a direction parallel to the gate lines 11 (refer to Fig.
3 associated with the present invention). Protective strips 18 are
i.nt er posed xn regions each extending betmeen t he adj acent col or segnents of
the color filter layer 16, respectively.216 Incidentally, the pixel

el ectrodes 13 and the col or segnents of the color filter layer 16 nust be

formed as cl&pgctpolbersi 99@&:51@8eﬂz@eﬁaénbh%raﬁlt %Rle' 8§9nhl 8§nR@0§9.ble to
provide the liquid crystal display panel array aperture ratio.

Therefore, theEFMs DhlEee kayeed snion ]sitlﬁrp)e 15@16?@&1 pdgedr elegi-spdess

shown in F| 913 Gard Nt Ak Red O SN © B add BH it Dstly odi (3 % Ranel;
however, gﬁe t he PI xel el ectrodes 13 are connected to the FTs 25 in the

stri pe- shap TRAFDnEIt BN ERR BIRRANY 5 iRYEn e T)or redhen paked of
the col o5 flél@dﬁti:@déé 186a hé ttireso r idtayidntdd o¢l1acd tedes flﬁl@éhdlh grTFTs
20 or the cgllfﬁor f||t$ r.1l6 st lF)“e formed so as to_extend arqund the source
el ect rodes HREFPEFL LIPS -SHAPEH TRRY RIS sThe FPoeESSiiPR daNREques
and advanced &l hganness tﬁ@l?b:ﬁlﬁlé@ﬁenirbe(ﬂobéloi‘l bé@iueh@)é?r 48eefnNchecfor ned
byaprlntl%mathod ern forméd on a

€

predet ermin PR el Bglf’f"aﬁg‘?‘@ ‘é’ﬁ’t@‘ﬂ?ﬁ“&l SO4O0L ARIPERTES P GO4PRVUr e
printing rretstm;inerhﬂbs\kvem:hé he e Grapdhther® doadleséqméﬁterar:@akeahbédw ass

substrat s _corres t he_cont act
15, "and Phe T e P HHE ta % iR Elf SRARREERD Y kRecoRs ot g alhi ¢ o
t he cont act (rmﬁ%r 1’60f5nged30nssbelgltmls vEiltihs tr ko epmbsmtranséﬁtiong the
col or patter rat u pr.e n nnent
3 technique li}rc{}%&%%?%@p%_@W%@ﬁg&p?égénﬁs g"h gﬁnﬁég been
made in vi eWeiweere thef ad hyoeny qelsh! ergmantsiof thet belef drid tar bayert of
the present llgwq_tgéé)&g_g,@i vide an el ectrode substrate that enables a

a

liquid crystal di 2{‘)1 y panel of COA construction to be fabricated easily at
| ow cost8, a met hdOF9HA, I i the Riskrehrelbecerodes t3bandatke ontom

liquid cr ystsiﬂgnf,&rﬂpé ¥F &Hepﬁm&ir EAG helegH I‘SyéHCfB ?n%s%' Bétfd)ﬂ?eé WRsLisLE:
Accor di ng tqa tion, an el ectrode

th:rst aspe ﬁj? $ e |nv
substrate for° a 1% §d9 ;&P&F spid ytslb%\rféart? nefedl 35; PaRgpRiento
substrat e; @qmmm |ttlye dflqmaxchlclrglstsallgﬂalsplllajye@aﬁm@ﬂlmdthnat heghr anagr ent

substrat e; of endicularly to
t he signal I | nes on t)ﬁla%?ransg%;%n fir %t rgt enﬁi‘r%l ural'—f‘ %P %tjc?’ﬁ‘ng
~ devi ces¥for ﬁé@m@1&?@ne¢hm@@mem rees esmwmosntrngls ﬁeat i nt ersections

f th . | f
of the signal |inas, aghd r&ﬂ@éﬁdéﬁ&f 1§qﬁ@|d° el 1 ng;ﬁgafrgéxg plity o

col or segrre??ﬁs and formed with 20 th eco or se ng with
pi xel regi oRPV¥ETY SEPCRetPRXRIXPEFIAR RAfegoppeckedstgrehe| i nes

and the gat @Fifisnen, ianche rﬁw:zﬁel-tsha&ﬁe@ldtﬂoﬂﬁ&ji&@,s d O F@ch %1@@ col or
rogions. I nionre i FoBlRa0a BapER Y the g e e LR olaree Bt ebeR of gal
| i nes o%& t h&hgapdxeilnedebtisodkEstks &aﬂ:tm_[msrrf'lm rzmdomeahetds\@mﬁtﬁmfi ons
Sections berhd™h s soaneR FERE 1o AL e SRR nA PR e EndsE, of
the signal ©Ifi néher TR¥sga2@,| iwikich reguires precision processing
techniques and advanced alignment techniques. The color
filter layer 16 can be formed by a printing method. For
30 example, a color pattern formed on a predetermined base may
be transferred to the glass substrate by a gravare printing
method. However, the color pattern to be transferred to the
glass substrate must be provided with holes corresponding
to the contact holes 15, and the holes of the color pattern
35 must be correctly aligned with the contact holes 15 formed
on the glass substrate when transferring the color pattern
to the glass substrate, which requires a precision alignment



30 such that the switching devices are disposed in dark regi ons outside
col or regions corresponding to the col or segnents of the color layer. In
addition, the pixel electrodes have projections projecting fromthe col or
regions into the dark regions, respectivély; and the projections are
connected to 35 the switching devices in the dark regions, respectively.
Pref erably, Egghﬁghqg.segnents of the color layer nmay be in striped-shape
so as to cover a pllurality of adjacent 4 pixel regions. According to a
second aspect of the present invention, a nmethod of fabricating an

el ectrode plate for a |iquid meimd &k Spr@yrpaEettdmcl udes the steps of:
form ng, on a 5 transparent aub,~trafte, a p y of parallel gate |ines
and a plurality of Th&r Bresens; ¢raentionedaf HRRRIHEE peRAdVEENaOTy W t he

gate |ings, $8rkhalingaPrdl1ets |Qastiei LBerniR fHr@naln | 6B§ecer ohaat e
| i nes has offset "secti ons forned near jntersections Qf the signal |lines and
the gate ~0 PrREENy dmvenhion baePrvidr 01 ebectErtrofdbssmetyithadcat ed

lateral |y frepuBi1ear hegpgasaNSrPeri Pra e FaPipdiel JORMA ldomdtduddidpat e
line; form ngﬂzél%é)lﬂyr ality of sw i}?hl ng evices on the tran?ar ent substrate

at positions ATt @d BASLY athd oy gReks ihBETARE ehdapRicatiing;

form ng a cokeéhl aneeleztitadengudsplratal,i Gydoh adlgridsegiRiad Wilshidie

col or se nts_bein ioincidin wi_it h pi xel regions each of the pixel

regi ons Bei ng2BEF f‘rg‘& b‘?lf‘ﬁesglganéf‘ Fﬁﬁ&grgﬁ& Fllfg’%gtaéﬁ'i nes; and formng a

plurality of pixelaeteztindesorefiast aspychavf nohepaesmnoinvenyjieet, ng

fromcol or regi e ' t 0.t ljor.- t. f | or
ggrgﬂéct‘i%é %ngiqgaee ot Foﬁigﬁﬂd cryé%%rie'&:.fspt%ﬁj anel

| ayer, into regions ou € thé'Co egions; so’tha rojections
are connect etincdudprs:sai transparient cutbstrate; darmkd wesgi vns of esymadiliedel v.

According togg ﬁQ;Lr]gi.r?éé)‘%B&'mgﬁ éﬁ?hgrﬁsﬁ-@ dAf‘é(ﬁlgtsthtéQea.gi A4l 1Gixst al
di spl ay panel ?ncludes * -a palr of €l Sctrode substrattas di sposed opposite
to each 16t he?f pamrblel gate dipssaforagdr peepandascwdanlyneo he sjignal

el ectrode supshEgtsss che Brhihbpadeh Wbyt ad%ﬁeiraxiegr@f st drigy) one
of the pair of electrode subsirates includes: a transparent 30 substratE~;

a plurality S®VHEPSITAMY GRS FRRRSPRFRBY HPIHeA 9 athf EhiocREPSATate; a
pl urﬁl ity ofi@ﬁéﬁ.‘séetﬁgﬁbeof itheSsiclgmde_ipmfsp];andi €hié Yaltye %anﬁebe :sic@rlairdl i nes
on the transpayent strate; uralit SWi t chin vices for. on

t he transpargﬁegu%éf%%?ega?el%%%ﬁ r'f"g“g 6 rooﬁ it et Ectsl %i?sdec])'%ortﬂhee 35358 gnal
lines arf® t hehgatwEldy segmeatsobeing acsimdialdinmg wa thl piseltnegioms) each
segnents an | : . [ | nGi di_Rg wi Lxel

regi ons, eag%f %ﬂ%g%ﬂ%ge%%%%%eﬁ%%%g&gﬁi%d% ﬁl}e :L\gllﬁggénéaigl | nes
and the gat eche gate @S plandld Pl wralditie o fepdaedo gdscitmodas dormed col or

layer with tde ﬂhé%o%?%é?é?swiﬁﬁp@ﬁéi%62&&19Qlégﬁﬂeﬂéknﬁe‘s‘ﬁ&%v@l’y‘?'

regions. zn this el ec(t:l[ode substrate, of  tThe I.i %w .
corresponding to the pixel regions. In this electrode

26 substrate, each of at least either the signal lines or the
gate lines has offset sections formed near the intersections
of the signal lines and the gate lines with center axes of
the offset sections being dislocated laterally from a
corresponding center axis of the signal line or the gate line

30 such that the switching devices are disposed in dark regions
outside color regions corresponding to the color segments
of the color layer. In addition, the pixel electrodes have
projections projecting from the color regions into the dark
regions, respectively; and the projections are connected to

35 the switching devices in the dark regions, respectively.

Preferably, the color segments of the color layer may
be in striped-shape so as to cover a plurality of adjacent



5 crystal display panel, each of at |east either the signal lines or the
gate lines has offset sections forned near the intersections of the signal
l.ines and the gate lines with center axes of the offset sections being
dislocated laterally froma correspondi nd center axis of the signal |ine or
the 10 gate line such that the switching devices are disposed in dark
regions out spdgeqohQlyilgg@.0ns co=respondi.ng to the color segnents of the
color layer. xn addition, the pixel electrodes have projections projecting
fromthe color r eghsﬁsvrudrma tae darrndcaspRct Orfe§b§cm1'9%$9"€ inuention,

proj ections gr e@ﬂ?ﬁfc d SWi.t Aad ary ons,
respectivel yQ E‘ccor I n &f féﬁ %Q%Irzggg %l %\}eérgﬁ on, gf#é]f gealé[d’lgﬁ her
the signal |FR¥Stad ﬂﬁé}?éaﬂepﬁnﬁéslhﬁ%udﬁé dhesstepecef bn%ommd oRe &

i nt er sectg ongrahsphe eNtdRhs lt'r%%% and tﬂ-a@:aqqtt@ |o'fn 30123 XU Hﬂaé’\” th

their center axes bei ng 20 di sl ocat ed Iatera Iy ?r%nthe correspondi n
center axis 8Pdth@ siRfalitie of t eaxaldel| nélgﬂépi t Adheshe Eifragshg

devices are Eétﬁéﬂdh&uﬂh&l‘f}a’tk fEQlchlSe Ut gle stoh@nee! Bhchedf 04 1east

Ther ef or e, w t chi é%@céi*%l ies can connected to theg% JEectlons of the
pi xel el ect rSEIE er thy éﬂ?ﬁr%rt £ Rk Bay ebREaE SR %o not
need to be foogmedi Nneblteificersentiohst be cnéoslégﬁaﬁrliﬂé@rm%é)@a/wn t he

nevd to Bo 1 EREE ot R STk RIS FAR L EREE Sotionh BELPaGHS Lpoatl |

Swi t chi ng devatesalAgchrain ragd:qbrz_:esﬂmgﬂidg%brwamsh&hsctbﬁ mh@ysﬂgﬂﬁi 1Gfne& 0A
construction e £asi abricate ts r|n

preci si on progggs‘lgnagﬁécjﬁ%?%[)eéoéﬁ‘cp%l nlr%atflﬁé%kﬂ#n&&@s trﬁlﬂ PTtp
Q F THF D17 mrtéﬁe‘ﬁh’@n&@@\r@n&nﬂummtemmpbs,ltheaBmw amctea:uk\mgfﬁs of
the present AU ARt b 1REE UM EHeCq 2R s | IAAhl *}ﬁg& déréf&&%yer

description taken in-connection wt aw ngs

whi ch: A%, having agHarality PERPLPX Seuguanks m@ b e AP EIT SEgmERtS
subst zat e (pbéshg@&g{df&iﬂxgwb@h@tx@l regﬁoﬁéefe%rarﬁéf Ft&*ég&msﬂtxé?jl&r&e

present invention for a liguid 5 cryst di sp fa panel 1S a

schemati ¢ selé??'BﬂafiegF‘Bﬁ)do*’yatp?qﬁrlanéiyéﬂ-andP§BI &Pepgﬁé'le BARASFe ®RA t h

the pixel elspstming §l#]3.t:a"aahﬁ-.)sbwlxél Fé:gecﬂro&@é rw:ﬂ&ljp havseE | on
online Il-1] ematic ener %lewof an

el ectrode sub% ??ggkgfﬁfxéfc’%? @Jfr?%;é" S?ﬁ?ﬁt’é?g?' ’ ;ﬁ°e‘?re$sr di%ent
of the Plesechhei avdnati seaments bifqdiltt crolml laiysp} aynpandla:kFlr@glabnss a

scheml | ¢, TSQEUPALANP ALY Crefiofsh! X LRat! AR AF f&@é@éﬁ&e
first m)dlflcatlon of the pixel ectréde su ?rat Wn
is a schenatfenneehgfetrarihe| wnlitehinaf davirgel ia cdie o@%rbub‘ﬁgrla?m@ i n a

second nodi f&apéeniobiyhe pixel electrode substrate shown in Fig. 1; and

5

According to a third aspect of the present invention,

25 a liquid crystal display panel includes: a pair of electrode
substrates disposed opposite to each other; and a liquid
crystal layer held between the pair of electrode substrates,

In this liquid crystal display panel, at least one of the
pair of electrode substrates includes: a transparent

30 substrate; a plurality of parallel signal lines formed on
the transparent substrate; a plurality of parallel gate lines
formed perpendicularly to the signal lines on the transparent
substrate; a plurality of switching devices formed on the
transparent substrate at positions near intersections of the

35 signal lines and the gate lines; a color layer having a
plurality of color segments and formed with the color segments
being coinciding with pixel regions, each of the pixel regions



20 Fig. 6 is a schematic, fragnentary plan view of a conventional pixel

el ectrode substrate for a liquid crystal display panel. DESC TPTrON OF THE
PR f FE FORD ~ 80DTMFNT~ 26 A liquid crystal display panel 10 provided with
a pixel electrode substrate 1 in a preferred enbodi nent of the present

i nvention wll be described with refezence to Fig. 2. The liquid crystal

di spl ay panebelifgi delfidesi dypajNe @figlActlianss UMBi{lad efaté . Bined Neary xel
el ectrode substrate and a 30 o%rltqer el ectrode plate 2, disposed o‘%posi te

i
to each ot heR, PdN&asyt¥qety chrdes hred redibrt tHRY SR xel
el ectrode supsthatBelp xéll tdlRAEH & rRls@eldtadre It B%&&@%?o%diﬁ@?}t@iﬁﬁ

el ectrode substrate 1 s provided with pixel electrodes 13 and TFTs

(swit chi ng dB¥FE€dsyegionsy A thig| etPebrPege subssratee of ihe biguid

describeds W tyseher aieplay Pl ,l ddumudh at LY rdhd® th&Ssidgnand 2,
t he pixel el fctrode sugstrate 1 has_a dl %ss substrate étransgarent
substrate) 4 1PEPaPFelPEi It HINRS heF PEIREY SRotABTG S0Emedbleraid®, and

pﬁr all el lga]t ¢ntiereectiohsr wed the Ts][iegrgilass.maﬁﬁﬁrfcflt*ﬂlé qxg!f@em:lrix@sulva{ﬁky to
t he signa I.n S. undF or ned. on e, ss.substrate 4 at
posa.tions GCﬁgg‘%%tEH{ée% H}Z\;%%E’?irf%r%. S%?g%ﬁlésé’aﬁlé%[ ?ﬁgéoffiﬁﬂgf‘?‘h%r%]@'nal
lines 12 . AfremoanconrEsgond3ng thetprxakisl efttbhdesighalrhipge lot Sthe

rovi dedy,w t i 0 te,li . Si . lines 12.and TETs. 20;
Eoweverfjmf org%?gfhgh%atsi&%ﬁ %ngxglhe?n%?vii&#}u&ﬂ ?egi%é%snialr fdlasfﬂ%%%der?éht s of
t he pixel el éarkousysomsouisddeicdles relgdoars corfegpoiddnd th tAe dudsir shown
in Fig. 2, t | ] dLr. .Y 0 he.gl ass substrate 4,
an insul ati ngg?ﬁgkgﬁfﬁgﬁﬁgongf%%ggggd@ éggﬁ_fgh_égf &ﬁ%l’&gsg e:t‘se#broc‘{ﬁlser t he
gate |ines 1havearerehectignalprejresting divoM hheedodort negingel intagte | m 15
24. Each TFT, ‘ t q 2 : j ' ddig gate
line 11, an ?%EE:}%%Q@Q ?%ﬁggeg%gggyé?%%%ﬁ%?é%]r%ﬁ%égg oérc{rrrfeljgg In t%at
order oér the the swlteingderices dngthectatk rerrlions ( Ferpactivale
si gnal Izi)neI 12 1 agxeagt&%ﬁgotsct%@tgpfé@?af hfréié_ﬂﬂﬂbn“?&cﬁ%f_att %&a&s_ Ny
sour ce el ecirode : e _i.-nsul atin iJm is,a silicon nitride (Si
film, the s%#‘é%ﬁdﬁé?oflfgﬂa&i ég.n'ess aog‘f arifafaket ilfLﬂ]ethéisst'ﬁQ'r?g Qﬁdf%fﬁ:
anor phous sis$écbhohs| fiofmedi néat njnérsact dong-ofpeha-Slghal MO alie
sem conduct [ ' [ y. u ' | ectrode
32 and 25 t RERSIRES Lirted M) 56, EERhE GTLh chRL ntLE 8 R
el ectrod® 13isbepetedviaperaliy| tromjthercoryespending ¢eyeer dbisimf t he
pi xel el ect ropess ignane 1igened ivhd O e’ BubhXehakte$nNSwiydAyled by

the gate lines 1 Z"and the signgl linhes 12 . mhe 30 col or segnents of the
‘color filteteYHGRF F5eaffrmedsddy Jdit IR TBIASNE oOHEFéAeadihec SALIF xel
regions . Thesgioes. el Hodraftese | T andwiiltie hdolgoaevtgarnt an Fe dam reftid

filter layer f | pe- d colaor regions,. The color filter |ayer
16 has rod oot SPedin ket EFRE S Ehe Bl 1 £7 B0 asn MHOHER B knnine (G
col or sé@jnerand )hendel sy cadiart dejesntde fbtcneed tegnenferped s theor an
in Fig. 3, t e S e anged,successi vely
%3 (98 Hollof 2l LRTcY GUU: SHIFER)Ss 84 CRELRA Y HiSR
electrodes and the switching devices. Also, the color layer
does not need to be formed so as to extend around the source
electrodes of the switching devices. Accordingly, a liguid
30 crystal display panel of COA construction can be easily
fabricated at low costs without requiring precision

processing techniques and alignment technigques.

BRIEF DESCRIPTION OF THE DRAWINGS

35 The above and other objects, features and advantages
of the present invention will become more apparent from the
following description taken in connection with the



8 to the gate lines 11 . Protective strips 18 are forned in dark regions
each extendi ng between the adjacent color segnents of the color filter

| ayer 16, respectively. As shown in Fig. 1, each of the signal lines 12 has
offset 5 sections forned near the intersgctions of the signal line 12 and
the gate lines 11 so as to extend with their center axes disl ocated
laterally fromthe center axis (or extending axis ) L of the signal line 12

so that the FFFSMPENHABIIASPHIEFSIn ibh#hd&hk regi ons outside the col or
regi ons. Each pi xe{;.i,%g gl gt raocgecl.;lén;@%. 2 Pfé’?lﬁéﬁt 1§15)ﬁ01,§g;,| gg Ltmom the
| ayer 1 e

Col or segnents of color filter , into The dar Ion, and the
proj ecti on 18lestepdpecfubstBatfie Hixeb | plephredek FURfUMAteRefldr r Ang

agai n to Fi gpréfeppedl LEBBRMchRYSE Shé Sprés ERE MBtb Se or MRy BNAK gRYf ace
contiguous with the liquid crystal |ayer 3 of the pixel electrode substrate
1. The cunte¥Yyetadt gfégelaybpangde 2 has a gl ass substrate 6, counter

el ectrodes 7 formegdign 1 e Hhansmahetdad€idhaPRd edoflal IR clrgkenls
foamed over the counfer electrodes 7. Str a 20 screeni ngjﬁ ayer 17

, pes of
are formed o+8PLlREgPBRSLCBIP¥LAGAd AL GhFhEleféllk@@&fté’HéeoFu S Ipiteel
el ectrode subsbdbwat gnlref.the eba&&s?uhatih@t tcba Aetlibndopf 1figky irqatring the
liquid crystal glspl y panel 10 will be described with reference to Figs. 1
through 25 3P A" tBroffum film (O film is deposited on the glass substrate
4 by a gputtering pigcesdis arsthcramtidhgeferhil pl as visw of rad elpcarode
phot ol i t hogr aphi gcess.to. formthe gate l.ipnes 11 and the gate el ectrodes
D Then, ¢t HAREEERET T EBH P, 13050 TIRACS Tt bndihe & PEefeSsE
a-Si, and themidodsmentonduther pfrdsemtShinfent igpefor Sa diqufidr cegsiplCVD
processes . A ilmis-formed over the sem conductor film 25b, and the Cr
filmis pat t%%ﬁé%yg%h%%bt ol it hographic process to formthe signal |ines
12, the source el e€1godedsxs sghemaidcdr Aragnesterydeban ¥iewTné aatixel
el ectroqgs 'didcerdde SRbseTLEANAUCEOrs fid {TEnsphe foth 750 Q | piki
source el ectrodesr23 a;r;ld the drain el e(;ltroqle sz¥ormt e T]{;Tghgo.‘pl%{hg
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TFTs 20 in téleecdardde substrate 1 in a preferred embodiment of the present
invention will be described with reference to Fig. 2. The

liquid crystal display panel 10 includes a pair of electrode
substrates, i.e., the pixel electrode substrate 1 and a

30 counter electrode plate 2, disposed opposite to each other,
and a liquid crystal layer 3 sandwiched between the pixel
electrode substrate 1 and the c¢counter electrode substrate
2. The pixel electrode substrate 1 is provided with pixel
electrodes 13 and TFTs (switching devices) 20.

35 The pixel electrode substrate 1 will be described with
reference to Figs. 1 through 3. Referring to Figs. 1 and 2,
the pixel electrode substrate 1 has a glass substrate



regions. An insulating filmis fornmed over the elenments formed 20 on the
gl ass substrate 4, and the insulating filmis patterned to formthe
protective strips 18. Subsequently, the alignnent |layer 5 is forned over
the inner surface to be expo9ed to the |i7quid crystal |ayer 3 of the pixel
el ectrode substrate 1 and the surface of the alignnent |ayer 5 is rubbed
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lines 11 hafdasiirrde skt i opEPeGFHEQ1¥e as to extend with their center axes

di sl ocated A color filter layer (color layer) 16 and the pixel
electrodes 13 are formed in that order in pixel regions
surrounded by the gate lines 11 and the signal lines 12. The

30 color segments of the 'color filter layer 16 are in
striped-shape so as to cover adjacent pixel regions. The pixel
electrodes 13 and the color segments of the color filter layer
16 form stripe-shaped color regions. The color filter layer
16 has red color segments (R color segments), green color

856 segments (G color segments) and blue color segments (B color
segments). As shown in Fig. 3, the R, the G and the B color
segments are arranged successively in a direction parallel



x1 laterally fromthe respective center axes L1 and L2 ~f the signal |ine
12 and the gate line 11, respectively, as shown in Fig. 5. 12 What is
claimed is: 1. An electrode substrate for a liquid crystal display panel,

conprising: a transparent substrate; a pkurality of parallel signal lines
formed on the transparent substrate; a plurality of parallel gate lines
formed perpendicularly to the signal lines on the transparent substrate; a
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so as to co Ieé Je_xrql urality of adjacent pixel regions. 3 . A nethod of
fabricating "an JE7e¢ttrode substrate for a liquid crystal display panel, said
met hod conpri si ng Rékexring again to Fig. 2, an alignment layer 5 is

16 formed over the inner surface contiguous with the liguid
crystal layer 3 of the pixel electrode substrate 1. The
counter electrode substrate 2 has a glass substrate 6, counter
electrodes 7 formed on the glass substrate 6, and an alignment
layer 8 formed over the counter electrodes 7. Stripes of a

20 screening layer 17 are formed over regions corresponding to
the dark regions of the pixel electrode substrate 1 of the
glass substrate 6.

A method of fabricating the liquid crystal display
panel 10 will be described with reference to Figs. 1 through

25 3. A chromium film (Cr film) is deposited on the glass
substrate 4 by a sputtering process, and then the Cr film
is patterned by a photolithographic process to form the gate
lines 11 and the gate electrodes 21. Then, the insulating
film 24 of SiN,, the semiconductor film 25a of a-Si, and the

30 semiconductor film 25b of n-type a-Si are formed by CVD
processes. A Cr film is formed over the semiconductor film
25b, and the Cr film is patterned by a photolithographic
process to form the signal lines 12, the source electrodes
23 and the drain electrodes 22. The gate electrodes 21, the

36 semiconductor films 25a and 25b of a~81i, the source electrodes
23 and the drain electrode 22 form the TFTs 20. The parallel
gate lines 11 and the parallel signal lines 12 are formed



13 formng, on a transparent substrate, a plurality of parallel gate lines
and a plurality of parallel signal |ines disposed perpendicularly to the
gate lines, so that each of at |east either the signal lines or the gate
lines has offset sections formed near inPersections of the signal lines and
the gate lines with center axes of the offset sections being dislocated
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i nes; 14 pigment by photolithographic processes. An ITO £ilm is

formed over the color filter layer 16 and the TFTs 20 by a

15 sputtering process, and then the ITO film is patterned by

a photolithographic process to form the pixel electrodes 13

and the projections 14 connected to the TFTs 20 in the dark

regions.

An insulating film is formed over the elements formed

20 on the glass substrate 4, and the insulating film is patterned
to form the protective strips 18. Subsequently, the
alignment layer 5 is formed over the inner surface to be
exposed to the liquid crystal layer 3 of the pixel electrode
substrate 1, and the surface of the alignment layer 5 is rubbed

26 by an aligning process.

The counter electrode substrate 2 to be disposed
opposite to the pixel electrode substrate 1 is fabricated
by forming the screening layer 17 and the counter electrodes
7 on the glass substrate 6, forming the alignment layer 8

30 over the counter electrodes 7, and rubbing the surface of
the alignment layer 8 by an aligning process.

The pixel electrode substrate 1 and the counter
electrode substrate 2 are disposed opposite to each other
with a spacer held between the pixel electrode substrate 1

35 and the counter electrode substrate 2, a liquid crystal is
poured into a space between the pixel electrode substrate
1 and the counter electrode substrate 2 to form the liquid



a color layer having a plurality of color segnents and farned with the
col or segnents being coinciding with pixel regions, each of the pixel
rregions being def fined by the s ignal 1 fines and the gate lines; and a
plurality of pixel electrodes fornmed on ithe color layer with the pixel

el ectrodes respectively corresponding to the pixel regions; wherein each of
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L10%&' (bs52 to extend around the source electrodes 23 of the TFTs 20.
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construction can be easily fabricated at low costs without
requiring precision processing techniques and alignment
techniques.

20 In the foregoing embodiment, the shapes and directions
of the gate electrodes 21, the drain electrodes 22 and the
source electrodes 23, and the shape and direction of the
projections 14 of the pixel electrodes 13 connected to the
TFTs 20 are not limited to those shown in Fig. 1 and are subject

25 to change (Fig. 4).

Although each of the signal lines 12 formed on the glass
substrate 4 has the offset sections formed near the
intersections of the signal line 12 and the gate lines 11
so as to extend with their center axes dislocated laterally

30 from the center axis L of the signal line 12 in the foregoing
embodiment, each of the gate lines 1l formed on the glass
substrate 4 may have offset sections formed near the
intersections of the gate line 11 and the signal lines 12
Sso as to extend with their center axes dislocated laterally

35 from the center axis of the gate line 11 or each of the signal
lines 12 and each of the gate lines 1] have offset sections

formed so as to extend with their center axes dislocated
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a plurality of switching devices formed on the
transparent substrate at positions near intersections of the
signal lines and the gate lines;

a color layer having a plurality of color segments and
formed with the color segments being coinciding with pixel
regions, each of the pixel regions being defined by the signal
lines and the gate linesg; and

a plurality of pixel electrodes formed on the color
layer with the pixel electrodes respectively corresponding
to the pixel regions;

wherein each of at least either the signal lines or the
gate lines has offset sections formed near the intersections
of the signal lines and the gate lines with center axes of
the offset sections being dislocated laterally from a
corresponding center axis of the signal line or the gate line
such that the switching devices are disposed in dark regions
outside color regions corresponding to the color segments
of the color layer; the pixel electrodes have projections
projecting from the color regions into the dark regions,
respectively; and the projections are connected to the
switching devices in the dark regions, respectively.

S 2, The electrode substrate according to claim 1,
wherein the color segments of the color layer are in
striped-shape so0 as to cover a plurality of adjacent pixel
regions.

3. A method of fabricating an electrode substrate for
a liquid crystal display panel, said method comprising the
steps of:
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the gate lines with center axes of the offset sections being
dislocated laterally from a corresponding center axis of the
signal line or the gate line;
forming a plurality of switching devices on the
transparent substrate at positions near intersections of the
signal lines and the gate lines;
forming a color layer having a plurality of color
segments with the color segments being coinciding with pixel
regions, each of the pixel regions being defined by the si§n31
lines and the gate lines; and
forming a plurality of pixel electrodes respectively
having projections projecting from color regions,
corresponding to the color segments of the color layer, into
dark regions outside the color regions, so that the
projections are connected to the switching devices in the
dark regions, respectively.
4. A ligquid crystal display panel, comprising:
a pair of electrode substrates disposed opposite to
each other; and
a liquid crystal layer held between the pair of
electrode substrates;
at least one of said pair of electrode substrates
including:

a transparent substrate;

a plurality of parallel signal lines formed on
the transparent substrate;

a plurality of parallel gate lines formed
perpendicularly to the signal lines on the transparent
substrate;

a plurality of switching devices formed on the
transparent substrate at positions near intersections
of the signal lines and the gate lines:
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segments and formed with the color segments being
coinciding with pixel regions, each of the pixel
regions being defined by the signal lines and the gate
lines;
and a plurality of pixel electrodes formed on the
color layer with the pixel electrodes respectively
corresponding to the pixel regions;
wherein each of at least either the signal lines
or the gate lines has offset sections formed near the
intersections of the signal lines and the gate lines
with c¢enter axes of the offset sections being
dislocated laterally from a corresponding center axis
of the signal line or the gate line such that the
switching devices are disposed in dark regions outside
color regions corresponding to the color segments of
the color layer; the pixel electrodes have projections
projecting from the color regions into the dark regions,
respectively; and the projections are connected to the
switching devices in the dark regiocns, respectively.



