; e3ekkD": 6NTsO GLASS SUBSTRATE AND DI SPLAY APPrl It AT~S *159159* BACKGROUND
OF THE I NVENTION FIELD OF THE I NVENTI ON *0~2" 5 The present invention
relates to a gl ass substrate and, nore particularly, to a glass substrate

to be used for a display apparatus. DESCRI PTI ON OF THE RELATED A

substrate for a display apparatus according to the related art h% Mm’m,”m
produced by the follo Fig. hod called a

met hod. First, a gl as%%ﬁé@g%ﬁé%ﬁmﬁ]gﬁﬁﬁﬁ@ﬁ%%%b furnace 2(7o1§
and is fed into a float bath 202 The float bath 202 contains a nolten tin
2()~ and the Mass materi al % &Cﬁjreads thin on the nolten ti nmmmmmm’m”
gl ass passes through the t% Kf I’éP)OfTHﬁéNaIE&@OiNS formed t m"[
predeterm ned width and a predgtgihbeadit NeEReasny Next. gl ass ~() Gohbozd S
pull ed toward a cooling furnace 203 fromthe glass-outlet side end of the
fl oat batth ?02. Thheresewlinyaptipurdaeetoxngasssybsiraesgt moof pdusardy. ta egbsof
neters, so ough the furnace, the glass is

cool ed do SM}%{C%F%E”;\M?S?%%HB% g‘illr‘i[n{:al | ed a nother glass or glass

ri bbon. The not her gl ass has a short side ranging fromseveral tens of
centineters to several and shape. The not her
gl ass often has a rect anguﬁgscgﬂiﬂgg\k 8&%@8\5\7{%@&@ ‘glhﬁ not her gl ass has a
rectangul ar shapeglakpngsiratewor af dithgy hpparated de@srdifig iherenRiNer 1 @Ihas Seal e

called |l ong sides and_the other two S|des shorter than the long sides are
cal | ed dfoPioduseddy thafqliowipgmedgd: fige 2BoMe: mgihgd saliesd ciigat gvEhodnder goes
steps, such as sygd @%ﬁas@%:ﬂ@hélsﬁjﬂg mdi-8aRiaNgc1BRE rhgsResti ot i< TRENFAIL er.
the resultant nother % asses will be distributed to conpanies that need the
mot her gl afs@datisgéh Ve Gragp 20%19<pmwat agnaignunaddumidrige ebnpanices! 2@ ass
Substral es. fofas il e ARARLILABS A (L RG Lol iEchiARL AR AbfL Gent, & ass
size fromé€ach o I'n accordance 'w dénan respective dns

appar at us BUomailibaay elikipneecomyradywidth afndcxtme@e.terﬂihmdehmkmqg aNgi\tagquq ’()6

cach. derkinizdi CRRO Enr e ks 0% oA e iRk g L ERbA): RBR I AEne! ol

the " ~I'm- mﬁ@cﬁ@mlgunmage mmmweﬁgth@ﬂm%ml te‘nk@ﬁﬁn@tér@fso tHeades slHE¢ hassky W M
anorcHnc. ~~ w nh ~I nml, g‘grat uses to he manuf act ured. 1 I'n case of

manuf act ur {HRpehsbs %‘P\acﬁt t%Ig s i35palcad¥Bs, for exanple, a 'slaw substrate
of 55() mm x f~5fd oY foRmet AErelif Bl RTOUDHES g hQWr olpm%%n hag beglr bped. As
apparent fromthe %oregm ng description. sizes of glass substrates for

di spl ay app#rathesiesde higuig fzore spraspdewsdofignemeteisng savardtneersgindss draftf f er
from ong,d par atus manuf acturing conpany or factory to another.
Ther ef o‘r%g fn?dtagl?%slndfrslsck}t%)aI ways the case where cutting glass substrates away
from a not her glrhcsmqthfr(%ﬁs joédn but a eefctdngulenstbapearm castwiene leassibs: ale not
used effi chent I ¥ O]ar £ I goe(gf su Ak ffércllhergrtotlysraugq IS 1 I“I yst r at ed
inFig. 3. feClngang dge \/\h’gr ass“su Strales Tor0) X" 6=

di spl ay ap@adsaindsle&otaéxawstdeamte‘rmmmme vng biges gbasl&dhamtngieshort skies O
1m Inthis 10 Fc;w‘ase t he not her gl ass. |nclu%ng sda | ot of areas that are not
actual Iy used. AHFS PRiEt e mother yaaveisfut BRACTI0E® e rU QY 4% SUTTEEVMVARY
OF THE bNVEMEhEY krag@BSifeRpd@ionof Thdtearabome- @aathi hRhei dIkatd QAE, bd he
invention ains at providing - 15 a glass substrate which can effectively
use a not h@iptri§rgdsto TABPrHGRRktoPeedl 86 BIofhsT aflaprovivah nif disglasePrstitst r at e
whi ch i nproyes étbﬁn%édrhﬁa%%s' on factor of a nother glass. The construction
according to t?t invention will be described bel ow. The invention provides
a gl ass substrabespsuptines fdyyliplay dppgrasiseseett tha glidted arbovrediltgleas glass2gze
wherei n on |de of e . | as i te:
and wher ei ﬁo he ?r}t)t é?r g as‘lgéa g%cg I%Vellrlt] t ngla(?ta?te g p&{]\gng{mﬁ ﬁﬁ’%}:%%e sol e
of the Masmamuhxstxmxaet eomphrey omiuenty. orThpremtedegl ass gl xastslctsubstma}tpen_\pr:epaxr ed by
that 2 5 the I ength of

cutting a rec gu@lgr not hn%r “g BS chardackJ it zdegl1 |(pe
the one si & Stg We" bt RE Cg A %8‘?%5‘ BqUEIC" 68 §r eat er than 1000
Each displav apparatus manufacturing company  has demanded  the  glass
manufacturing company to supply glasses of the desired sizes m accordance wath display

apparatuses to be manutactured.



mm the gl ass substrate having an aspect ratio of 4 : 3, and the nother
glass having a utilization factor of i37.% or greater. The invention

provi des a gl ass substrate prepared by cuttiny~ a rectangul ar not her 30

gl ass characterized in that: the length of the one Side of the nother gl ass
bei ng equal to or greater than 1000 mm the glass substrate having an

aspect ratio ofi1Qs o) puARGhubile. FOLHEMRNORYI NG, Ardlt iLIEALT Py fact or

of 70% or greater. 2 he invention further provides a glas u s"‘trate
prepar ed bybgutd ¢tifiglanmechdrgo, amzerdtahgnovgleaﬁsu PV Glmbc@nestsi de of the

not her glassls one Slrl?ﬁ of thtee%ass sub 3 ar 5ﬁlth of t
jn of the one si AuPRSFeY OB HSE 8]n§s eq?rsp lé)au%{f“to “‘Ig H T‘ﬁ'[eéf OBIFRHEY one
si de of thgpghass, sulish e repaexieby cusing Naidiial gindaereregedl odc0dRplagr eat er
than ~' . The invention provides a glass substrate prepared by cuttting a
rect anguP a&PPﬁ‘dE”ﬁé?d”g‘F%sgméﬁé)f"é)d%Pf HStpry o epdber MeEdEnt 8 netdwertelhgi de of

the not herc,gl @ﬁée Q@t’nﬂg ﬁlqyalque@d»bgnmrh aGhoth&1e1 206 W€ Ofut LR iGh9S8d
substrate; 10 the |engt the one side of the mother glass being equal to

or great ermotheng!3se9 drﬁ*rﬂ@tn'éﬁed dffaeignthy. oPnaexemplerofsiuge «wof inetigienbubrge 1§l ass
bei ng equ r ef: t ned b
g €q ?Luéﬁ% A m%%‘% f:% @Qﬁow?%%gse”%er@ gptsy:élgilt%l& Oﬁé% ?& 4%”@1 %% %115 . hy

di vi di ng ass stbstr avi ng an as
plurality dﬁpldytmppalnshsaﬂemt nga\afmm 4 mpater ghmf bt«ofcimg shoft s?c@e)s%t‘drmgrlealmr

respect S substr The.i nvent glass substrate
b opar ot By PP RS RBCRERNG 1P R et ) S8 BLRLAEReR JeBR NG ¢
| engt h of Jheranse sf de ndfthdrip@siot her gl ass being equal to a length of the
one side 20 of the glass substrate; the Iength of the one side of the
not her gl ass being equal to or greater than ,sU)() mmand a |l ength of an

ot her side of the nother gl gssipRNGosatdE: NOERTIGReater than ~2()() mm a
plurality of panels obtained by dividing the glass substrate having an

aspect 25 rati dngpnsigration, of digdatoe-dpsogibed pituations, gerieyentinavimgut @ramiding zat i on
factor Pé ggla%s%)stgzrtg%%h 53%5Q%%Ev419 UEQQ mother glass. The invention also aims at

providing a glass substrate which improves the utilization factor of a mother glass.
The construction according to the invention will be described below.
The invention provides a glass substrate prepared by cutting a rectangular mother
glass,
20 wherein one side of the mother glass is one side of the glass substrate: and
wherein the mother glass has a length equal to a length of the one side of the glass
substrate.
The invention provides a glass substrate prepared by cutting a rectangular mother
glass characterized in that

25 the length of the one side of the mother glass being equal to or greater than 1000

the glass substrate having an aspect ratio of 4 : 3, and
the mother glass having a utilization factor of 87% or greater. ‘
The invention provides a glass substrate prepared by cutting a rectangular mother
30 glass characterized in that:
the length of the one side of the mother glass being equal to or greater than 1000
mim:
the glass substrate having an aspect ratio ot 16 : 9. and

the mother glass having a utilization tactor of 70% or greatcer.



gl ass substrate. BRI EF DESCRI PTION OF THE DRAWNGS 30 Fig. 1 is a diagram
showi ng cut of glass substrates froma nother glass accotcim~ to the
invention; Fta. 2 t5 a dtaaramllltlstratltl~ a nmethod ul manutacturin~J a
nother ~ 7law. Fig. i is a diagram show ng cut of glasv ~ubstratev irumn
muthc~ "~la,s aec:omlm~~ to the related art; Fig. 4 is a diagram

show ng cut of qlhg e%HQr?'tt{]ﬂ'Fegﬁrovfc%mu MIPEJH%G >‘?ﬁ§.rt%ct9\p&9!n?9 E’L%ldnbﬂl]l

i nvention; Figs throu are di agrans sh he Crowe sectl onal
struct ure ofotieriglagsi d crystal di spl ay appar at us 5 Figs. 6A thr ough 6C are
di agranms show ng .t he cros ti tr of . .alig crystal display
appar atus; Fi gs%’hﬂf ?iﬂ?l“f [é Htog'&rﬁﬁh? lgl?BW'ﬁb {Wé UL‘r*b%@“gélﬁt‘i“gnal
structure of a kitgedielaGEnpsi at /6o pheadhcappRadtahdimotiRPdl R 8% guﬁAoaneln«ﬁ}Boare

di agranms showi ng.the cross-sectional structure of a liquid 10 crystal
di spl ay appP¥rereuidde PriaglEDUHESERMIFICONSAPE PIRETCERRED ERBIOMVENTS 2A

gl ass substrat eﬁ@@nWe‘Elh&gpFoQ debe g'lJ§¥$JHslr9t@ Y\éﬁa ledB8 Q@967 4 ReAnBALOWoWE N
reference to the acconpanying draw ngs. f ment i oned earfier, one side

of the gl agkssehnsacteaized dtdording to the |nvent| on is a short side of a

mot her gl ass. Fl;lr[%r%stq of r]n/ %PQLIdE G?[ﬂ%%&tkerﬁg‘gg bg ! Q@ll@% gthg(gtatﬁsone Sl&et as

one side of the $°sub fer €scriptron ~.
now be gi veﬁttxafolzassxazseamhere with the short si de of a not her gI ass haV| ng a

| engt h f L m as bstrat ing,.,an aspect ratio of
br opared® At iR o MRSl Ty sBR0Ge bl f SseBr i 1T
is Set to bnm bh@ a $drideh dbhat othassid sfahé tolfer ‘phiss Besg aqlu@ngbhe@iiedthdd sxyk. The

i nvention can construct a glass substrate for a display apparatus, which
has such S | engths. The gl ass substrate is divided into four or nine

segments to pr egaﬁl@raqlvsgt} B“yne?spmﬁlﬂéd"%§$}lv1%96\¥l§%lkh@u&h@fethﬁhr@e% quetche
not her gl ass are aligned one side of the glass substrate mthe

i nvent i on. r2® afie Jrvpher gI ass is not vvastef ully used. This inproves the
til t f S
utilization facyor n}%lglfa & tﬂ?é@r?erls Hlv?@s 11”2;1?1%?_&8& osr?i%%fﬁt alebtgpregéeci Lbe

gl ass substrate | 0ur ces e“size 0
di spl ay appergtsssutfspareel ) can be set about 0.67 x L : ().~ x L. Because |I;m

(here, nis 2) t he short he mother glass.are aligned with one
Side of 'the o adte Fcaltobxils’ SERE wirhuf Pispaiee B aTReR Vil p ity
Thi s i npr oyess éHaeictrizbd aahhon tactor W

a length of the one side of the mother glass being equal to a length of the one side
20 of the glass substrate;
the length of the one side of the mother glass being equal to or greater than 3000
mm and a length of an other side of the mother glass being equal to or greater than 5200
mm;
a plurality of panels obtained by dividing the glass substrate having an aspect
25 ratioof 16 : 9, and
the plurality of panels having a utilization factor of 929 or greater respect to the

glass substrate.

BRIEF DESCRIPTION OF THE DRAWINGS
30 Fig. | is a diagram showing cut of glass substrates from a mother glass according
to the invention;
Fig. 215 a diagram illustrating 2 method of manutacturing @ mother glass:

Fi

({Q

315 a diagram showing cut ot glass substrates from a mother glass according

to the related art;



t he not her glass. A description will now he ~~iven of a case where wuth the
short wcl~ ut a notlm glaSS having a fen~~th of L m a gU SS SII| 7SLrate
hnvin 1 an ~wpc~t ntic~ oU ~ - mpnpur~cl At this time. il the Itn~th of
the side that has a ratio of "-t" m,~t WL. the wd~ thWhma 4 rati o of
"3" has a Iength of ().7~ x L. The invention can construct a ""l:ns
wbstratc for gsmsaymegnqa{%uﬁn g Mo Blabadibsraly shife henet fiss «thsaghass
substrao iv d| vided info four or hine segnments to prepare dbsp ay

appar at us€lg.thq invemns; of the cl uadrupl c vc~~netntation. the possible size of
the displ ay app t 0 e 5
short sides of f\ 2 ﬁ%t Egoﬁl%g}aiasgpeoyhlﬁ%ﬁo#homnag[ %r(e'% ?%He ! I%‘?r%g“dgtne) gl de of
t he gl ass lmuhnktnyamledlsmat h@aremuﬁentl on, the nother glass is not wast eful |y

used. This inprove ation fact aor of ough
the aspett 1 ari Begrop Nt i Relis Fovdla HiGeTR Rolofh Ay b1
enbodi rrentl;qulidlefyasmg‘;ila\r@gpdmmﬁ not lim ted to this value. As real display
apparatuses require areas 10 around the dis ortion for a display
circuit, a seal 118% ¥paBe "Bhifediteanshying q QlﬁTeét“Hb’ér‘H”C[PWo%te“ Eﬂe‘éls may
be added tQydihQidPRephataiths! shd Because the recent high-definition display
appar atuses” have a screen aspect ratio of 16 : 9, the aspect ratio of the
Mass substrate ey & apdibhed diggramsshavopg drensrots-tekiiena) airuduresy 4 Havidet ual
preparat o rates by cutting a nother glass |eaves 15
-fracti %%s&%?gltd%e)@sggwﬁk inches, the fractions are discarded. Thereby.
the utilization factor from gl ass substrates is reduced slightly, but it is

et ormined by acosra{iETReSErE B tTEPREEERREITEVRARNES S he o7 ze o
the nother gl asg §lhiss si@yratet hezormidres ta¢ dseentioh | wie beis@detelii Bilewt yth

Needl| ess to say, the size of an apparatus which manufactures display 20
appar at usée§ e[fé’ic?’l&) GE ASOMRIBEINE JraENEhoul d be matched with the size of the
gl ass sypstrat ejs néauéheaceaafeedmebméeof uteh«aagsweﬂ;ateoxtcgemy@emmvlaﬁtﬁorgxkasses
substantially wastel essly, thus maki ng possi ble to i nprove the

utilizati onshoacidsr ofor moHET glesheFurgicadéiest thS@h@ sida Rplissmethet glassiifi&isi on
will be di el1QW...,BR irst Enbodi ment] Table 1 shows exanpl es when
t he short &%gg@%gf[ﬁ% él GWSH rdé:ass being 120() mmare aligned with a Short

si de of a gl assR&ubsigrnatres. lTabtqeriQticbmwth@veb(fagiptlesfd the w’mtehehh tleadsrthas an
aspect ratl a si f ( n ase where a
di spl ay ap r(gt‘h%’oihgr ﬁlraﬁqdﬁ‘gérbg %é né@ Orfd‘ %’h%‘ §’%rsr%%n&édte I%é{\slg &4 ﬁlep °§?Id 1I0

appar at 2is 4a® ishseparad. mvmlfmmeplifa@onaagthwzmecnﬁde &a't‘hdﬂtl afic e 83" vlyhetrloi v or
tour panels are trtracted f t he not ~n. m~uhl ~ 1. The
utilizati dhe pide dhat g atrAdo Hf)t sy lﬁg%tp i% It a’f ca he ‘léem@”&m CORHBILAw v
precmed onpidshatibsidale ﬂ@%ld@i}ﬁa{ pRRklsl ARicAMhas bichniidofknihe Fhagussubstnat e
cannot | u,~d and inch d EP apparatus i s assuned to have a frane

(peri pher af diidegingo fqnper nam %agmﬁm& o piepare \dispayppadIset ~Basiudeeieart y and
a total ofgQ omehﬁéthfpﬂgﬁlalré’ahcjﬂ@Wlﬁr onc SRR G B Rtare t'ﬂ@lindehm)ﬁ ed to
size of the peripheral portion of the glass substrate and size of

trans. Nottke mhtier ghes natnpt wasitfutn useslc (Tws imprevey dieusilizpeinclationgf tﬂﬁhemﬂcdraw
>nshi p bct un the 5 area of a nother glass and the area of a gl ass
substrate gpr epared by cutting the nother glass. Mire specifically, the
utilization fadhansd cbfd;legxataﬁsummef tae gasofubstrayt ass fewbsreabesidivwi oddgby t he

area of the noth shown strate .area neans a
t ot al panéﬁ ¢ Hdfed fethﬁg vﬂ?pf‘rﬁmf’%‘f”él{ca“l\%‘gé‘ﬁ “Pﬂ'elqséreenqp%ﬁel(‘:tlg? QUF KNt he
utilizati qRerta€tsar) dfshSqiirofidgrog aieemhothangawhenalidred sdmeenc ide aspecdlaks 16: 9
t he utlllzatlon factor is 70% or greater. Tables 2-1 t rough 2-3 show
exanpl €30 iSHOSKRTE s athshakts §ingbwageiuly HescheMiginpir dd %B@'gl SRR éﬁb” @lhal f

of the |engthoirkr &labgned with one side of a glass substrate. Table 2-1
shows the exanpl e where a half the length of the short side of the nother
glaw i s used foh deffeipliong 1 dinge Bf 2t eieolgt 888 “ubs At “trable” oL 2 "WhGihs t he

exanpl e ""‘I?E?h \m!JSH ’IIVEPE rtftl)olroltlsQQu§ rgreth §'11fjremofspau?ltgwl @Sp 5%bi§t.|§ﬁ‘ & (the
aspect ratio of 'The glYass substTates bei ng

At this time. il the length ot the side that has a ratio ot "4 15 set to L. the side that has a

4



4 : 3 in both exanples). Table 2-3 also shows the exanple where a half the
| ength of the short side of the nother glass is used for the short side of
the gl ass substrate and the aspect ratio of the glass substrate is set to
10 : 9. The precondU ons for those exanples are the sane as the exanples
given in Table 1. However, this exanple ~s not limted to 20 the

precondi tions e that th ti I|z ion factor shown in Table t hr ough
?- 3is a'va ?erblloﬁul 7 adeneye ﬁhg et at ﬁ HYRM H2 T\ iR8 H”’t‘hé"h‘r‘“ ““bg\‘r ”é tSjrl 4ss
subst r at e dapthytabgarthimb,alhiak @as eich aidpliengeisi tThe faspaibelrac pne;matcedné fq@mot he

gl ass substrate. More sBectfl allv, the \L)tlllzat lon fac i ndi cates the

total ar eZMSPCBRENSIQPEPIE I BIYGRREFLSH VI Fat Byhd HEdEn ‘a‘ SMCPREOYItBss 25
subst r at e psaae sBY of Ye difPUS appligusbdintatibem WS i 0 3730l e, 3diddans from
t hat used |n Tabl es 2-1 through 2-3. Tables 2-1 through 2-3 As shown in
Tabl es 2 $harhsigdayRf bz mofes gl4shOr g+ ebrhaispeatigied wih i ophsidgiaf|the glioh
Factor 1S «fdhon @6 SRlchlion A0 HAGH IRE S GHERRBIRF GRS THY BdBfes the
utilization f~acto~ malso ~0" of greater. fhe short side of

nmot her gl asBzagon Tactor affthe methehglats. nde ~f t he rmt her ~TI aw m al i gned WI th
one wdc of a glg,Vv suhsune ~ nt ~T | o,

| eads to an |n'€‘t h& OQTSP?C}L: rﬂlt?t&qf'zé{ag“ btgté% Ol ge[‘{ﬂ 'I?ml}'h%quedéw

[ Second Elﬂﬁwﬂdpﬂﬂﬁhllo Theoftiliteaite1ghik Saiae. exareal emplfay nﬁpuﬁaeésureqmlge archs qui d
crystal dtaplglv dfﬁ ce uwn ~ a (?I SS .substra e cuttlng froma rmf &r gl ass
in accorUAnead e fisriHeryrea o FlEm g ’I“EdEﬂCB apf gdresion it ggledP devi ce
i's Shown agaranthexarehemal hd JdisdlAde tafpdchtaliod BuEhediiFe RicentHAWRMEinitbhe
present invention is not limted to the |idutd crystal displ ay devi ce. the
present i fiselayiapRaelichBavy §GCiEpplaprRegt fasior ofel i Splheya@edti @Bo alidhh€lsoLED or
t he di spl i t uch as PDP device. In the

fol | ow ng@%{;ﬂ% rﬁ@ﬁ%&ng?ghgﬁéﬁﬁﬁﬁgkg&gur| ng T'FTs of dnvina circuit
portions pr ovi dsdthe ractdae ppipasiltioparft gloms whsirzttetseb\peuutlphelr motl’mert’dmf» lorveg he

Mass s i ver n r

ool andt SRCIs @ Rt the ey s Bl B L R P RO MR iy
circuit pébli glikss substBiusrddicddighilgbuesis d iegligbatiewn to the pixel portion,
the witing TFT, the source stanal | i ne dthe t or age ca€a0|tor aeonly

i Tustrated. FA¥sPe sige diodisPien appajatugAr the WEsls qefqripi g2 %@6?5‘“"3 02b)
nmade of agizk BEMheadsh GubkBrafel thdth SHeCHzeas 1R Sblhief @BssQKisthf ihk MotRerSildsk ean
nitride film or a silicon niUide oxide filmis formed on a substrate 5001
made of gbayiedsiiiricnity. PpGdlAsH BOFAYS I SEAE AVEREI S WISHIMMBUEEHEST difRiaX e

gl ass, t anpl e.
R e i R e e
pl asma CVBsnigtchssdd iaofeo thmedivention antusé oloties slasfes 5Obtto1tR0P wavic(epsleferabl y
St) to 1( Unr’r) h t i) i ide film5002b
simlarly aB‘#.“%SS‘ leﬁ?o g}(r% eguetqg Ggrbf%morﬁpmem Eﬁerqﬁdsp)ét hi ckness of 50 to
200 nm ( pr ef er 8bmy exfibpleo of &e linvenjiod @ilf s dis@issedrieivat.i on. | n Enbodi ment 2,

al t hough the base film5002 is shown as the two-1layer structure, the film
may be formed of the Foregoing insulating filmas a single layer filmor a
| am nat2i505F1ﬁ;'t EHbodingen®f nore than two layers. 25 Island sem conduct or

| ayers 5003 to 5006 are Formed of a crvstallnme sem conductor film

manuf act ur ed by2RI&ilngoys e3a@ples ;s ahq ?h?étt?‘?ﬁ*? et RBcoElas dng LebTEt or
Fil'm havi g ABnAWHRNAMS Stde U b WIRs s@str¥, Ui ng a known t her nal ,
crystallization nmethod. The thickness of the island sem conductor. filns
5(1() 3 tda8¢j0o~~ is set ' from25 to 80 nm (preferably between 30 and 6(|
nm. There ns i t em.conduct N

mat erial, but Pftdleser{l‘ﬁ%@%era ?@btb% %8#195%1% ﬁJeL {%ﬁof%rom ST col(rzlE8¥ a silicon
ger naniBm)mT(nSi‘ct em()ahhwoyln Amleav}ese wehispiayauppatse isgeeducedion Ltsyxgeth'(ﬁrmotblnt i nuous
~mmm n 1 we | aser., or a -

nmanut act uFW’F rf 2 f“rlﬁ C\/\lﬁrpolh%ll ey (Je“'lqg)n 4 \f/g”? 02 my}\@\g\éthg'f Fi'zZimn mw
hed. A rT'Et)rhmﬂlr (pfmtﬂomﬂ enmored [ b [Hd’]mbﬂ]bﬂﬁld%h\ Wamm Fllﬂmﬂ? Theosdizhliat or

into a |inear shape an optlcal ste en it radiating the |i~~ht
to the sefc€8Miud f“'dFO%/FrI R4y B‘e“en%“l g%lfgl ¥ H8%e "t S/rbe‘é“ﬂfg‘ é’slerL are

used. Thepgiprstldobizat bonocardbt uengld{rayubb@dlsuuhlahllx sebegided.chydithe
operator, but the pul se oscillation frequency is set to 3(l Hz, and the

| aser energy density is vet f rom1 ()I% to -1()() mJ; em5 (typically

bet ween 200 and 300 mJ/cm~) when using The excincr Iacer. Further. the wond
harnonic is utilized when using the YAG | aser, the pulse oscillation
frequency i5 set froml to 10 kHz, and the | aser energy density may be set
from3()0 to ~~()() mi/cm (typically between 350 and 500 mJ/cm-"). The
Iaser l'i ght mhlch has heen condensed |nto a I|near shape mnth a w dt h of

~rN a2 A NN L 1 e A~



A first conductive film5008 and a second conductnme film~()(l~) are then
formed on the gate insulating film5007 in order to formgate el ectrodes.

I n Enbodinent 2. the first 2 5 conductive filmQ@QO08 is formed from Ta with
a thickness of ~() to 1 ()() nm and the second conductive film 5009 is
formed fromWw th a thickness of 100 to 3l1)() nm The Ta filmis formed by
sputtering, I I Al o ate
arount of - XRP R ERE LAl Bl R R ot A Syl 120 TRE0AEYH
stress of tnve vEatidallly randi & Itotbleolr éﬂl amedhorandtaﬂyl rhlqo)eeeylcr ngxxcamxblmmnevem ed.
The rebi attyi 0 uS2cm and
the & phasd Pisti?rigf 8o e BERSRadibor Bl Bl Vel Pl i TP
resistivitv of Wahase tikautdlization sacan 1t he/am’edﬁdilcmfnohhc"@l npfn?mmlﬁerdwhﬂL (3
pha~Taf|Im|~un uitable Iﬂ{the ﬁe el ectrode. %Ee cz wTaI~tIm
m ; : ml y> BE6H Crr‘“i—“f‘ arrEthh 58 QUSRI PTG be““‘ﬂ - oYY st al
vt ruct ute nesy tl‘hoH Yecificald, ‘Thénu-lrﬂzatfém@et@ﬁﬂnd’i@ﬁesalhfemr@"ﬁrw Qfiss WobsttRe ~()
nmav a bane for Ta tn order to Wrmtlwr: hinvl~t :ilm 8 The Wfilm
i'S formed ISyvidgsiistthe pieg ofihermaherseiaps sbgst by YHe Wil m can al so he formed by
a thermal CVD maidod H3lsMedORES Mol elotd! BuhdlGrdVag dowWlth GIRY AT whey used.
it is necessary to nmake the ow resi st in order to use I't as

~~at ¢ el ectthosaceraagpect isrt:pribd eribbitiontfhetor ish87%ewi gtiten tigd ofhenitge erwi m be

set 20 cmof. lLew The.r tivit an he5 | owered by enlarging the
crystal u]g%ﬁf‘??cb‘ls 1§\r,1zjethWM'? Ongaﬁﬁtorf 6?}0‘% L& Hiere there are many inpurity
el ements such aS[‘aBDéygelnthw'bLtghlzm tliney Wdnhpleg inovlyish el shadtsiden of & nioftuir Rldsed,
and the film ones h resjstan ,Ther fare, t ar get hV|ng urity
of ~0>. ~Woif§d @@rﬁ?g 8‘5‘50“ ‘Lu ¢ kg t‘%f‘l‘%&’@s Wit SEI‘H“}{V %d%’ “‘f”g?lfﬁ“i‘qg 12
filmuwhile 2tﬁ§nd%& @k fekhBpRMVhGA L aSUGRE 18dpat oNthel SKBHIidel @SthE MRIhdrNBash NS de
of the gas phase are introduced at the tinme of filmformation. a 710

resi stivitysek oy thelong gide Sz atash spestatehi Bapdel 2-2\Bowstthaexaprln g the
first c ) Gt Yk lo] .0 QRQR. & :if o1 med
from Taolﬁgg‘%ﬁ/%?‘eﬁsep%‘@}t‘ﬁ\%O?)fﬁw% %Qﬁbﬁg&oﬁ% %Qgﬁeqcon %C{di ve t[?‘llt?rr{ﬁ art not
limted to4t:iemeotBotampidsg. Tible £-Tdrdsiomisvbe f:xdmpl@tb&eaxridxlttthelemgtmndhc
conductive m 5009, ma be for roma nt, sel ect ed Fromthe
group consi’ é(f } # e ”Y(\ﬁerﬁ?dggll% ! C{TFOAIILe éhocf &5 O(?grrTae fglr‘(q)qrr?tg’n r%llil‘mdqm

mat eri al oras;&cchaamocfalhe glasyaibrechterht @ tal 6 haviThg menmhomhmemeb eRENpIS. as

its main constituent. Furthe asem duc film t

pol ysi | i cor f fAME i H“%\iamﬁ? S ’Yer?p’f]r [f] ﬁ%’ﬁ‘fers[&‘@h@%Ep&nléé%hﬁ}"étﬁg s
doped. rmyt@ld}ﬁgcoggnmgd Exanpl es of pref er abl e conbi nati ons ot her than
that in Enbodiment ? include: the first conductive film Q08 formed from
tantal um ni tri deVoreTaNy it Ralie &ty Hondu b iTolles |2r1m”2'9“@)(39’ fiormEdYF r om
W the firs{qigs gﬁl@lﬂﬁé }evﬁm%km bRAR A f1RE geg of a0 akamba!rwdmutma fal (.JaN) and

t he second conductive fil 009 for med fromAl; and first conductive
film~() () plurditped pfdn@mpt@ﬁt@él foem rthe glage sYUFENE- dﬂdfet?@éclﬁedbndlﬁc@iﬁda@@ﬁ ve
film~()() : C .on. W
single | aygarcftosrtl}]ug ﬁ% g@ct%ﬂ qu?eég] M@%ﬁ\é?‘?‘“ﬁfﬁ‘g“{sﬁ?%e‘{ﬂﬁré&@ tﬁﬁgldggne as
that, thes lsebsghh shbwh e 19D fregq mhre atdizaben Bsed inéltibleed ditfers Bomehitheed aper
cor ner. >§1 Hﬁﬁ %Q’IS formed fromresist, and a first etching
process is ﬁ%lﬁ% 'Y'¥h-order to formel ectrodes and wirings. An ICP

(i nducti vehybleozplieuph agma) et ching nethod is used |n Errbodl ment 2. A gas
m xture of CF:~ and Ch is used as an etchin - IasrTaI,i-s-
generated by appSyiRynAn @@“Wﬁlﬁhﬁﬂuéétzrq whs g\)\gq-qc(r@fn ““Bw 15 %P 1B Ui FaRO% oj |
~hapc 30 elfeﬁ%rrx@d@%a@r dredter, oM W08 WeRlr@hespdct & revvele (idBadsraMdz ), i al so
applied to the suhsUattc side (test piece stage), effectively applying a
negat i ve3G &l fe-digaiiafooy~c t her eto The W- filmand the Ta filmarc both
etched on the s ,|(,|( t . gas.
Edge portiona o?\@n%%@{ ?l%(;gﬂ ucot[EKVeI Iggf/)grl na%tgH% Uimg\g{)nnhh% t(gﬁhrrre;rlhr\ngﬁ .m?9
made i nto aligrepeygdoshapeoby glas ﬂg)saltsuiht: ablllerr‘éw s:nn hagikcdshapentbnd lthe
cltect of th ht as vol t age d.t e e,side with the above
etching co d‘lsf %()Oxrrllslm \Lmug (Ialﬂpflg F mo?hclor ()%'Ij‘rp IOITSll\I s from 1~ to 4~ The
etching tinme nmay be |ncreased by upproxmatelv II) to 20,%in order to
perform etching without any residue on the ~nt insulating film The 5
selectivUy of a silicon nitride oxide fifmwth respect to a Wfilmis from
2to -1 (typically s). and therefore approximately 20 to ~f) nm of the
exposed surface of the silicon nitride oxide filmis etched by this
over-etching process. First shape conductive (avers i()11 to Q16 (first
conductive layers ~O 1 |la to 016a and second conductive layers ~() 11 b to
s() 16b) are thus for rred of the f| rst conductlve Iayer and the second

o, - o " — - Y



Then, a first doping process is perfornmed to add an inpurrtv el enent for
inparting an n-type conductivity. Doping may be carried out by an ion

dopi ng method or an ion 15 injecting nmethod. T-he condition of the ion
doping method is thin a dosage is | v 1 ()1 "' to ~s 10i 't atonms/cm-, and
an accel eration voltage is 60 to |00 keV. As the inpurity elenent for

i npar Ung th[%e leﬂﬂ tivity, an elenent belonging to group I s.

typi cal osp rus or arsenic (As) is used, but phosphorus is used
here. In th| n caskBie ft)lﬂmmognﬂdtmmtXilmcleloa‘yensfaEtOﬂihgtbqt@iﬁﬂ:ﬁstaémqm devgksising t he

impurity ele nt t rt .the n conduct Vi t irst inpurity
regi ons 501a7g B S&%ﬁle‘@lﬁg “Igtg‘roﬁﬁ‘éimlprt%Pelg ki d%ﬁo Ghtth “ﬁ%&‘ﬁrﬁ’é‘r“”‘t*h SN %ourity

el ement to inpar tTltehﬁqLﬂd Tcy\pal QBPEU el it tiy eh@mt e dﬁmcmpterat happrangenaf | ~
10v" to |l v L()-~ a ci—t is added to the first y regions 5017 to
Q20. (Fi 9. Efimekt, Oagevghé%mewnt:.”genuﬁc St il [%t‘?:‘jni'th‘{:jd SFoBEgiplay
per f or ned vuetvtt@utmerﬁfmm Medifg chedt sko TRsiled @R disthe, ®LEDIRG TAE b, thhe

m xture of CFA, = and O= is used. 2 5 and the fI|mIS selectively
etched. At disnlay §ryicapsing dechigs sthsisetc sushas ®DPsvicayers s()? | to Q026 (first
conductive | ayer " b

~()?6b) are for Sla%ezf%ﬂ%\gﬁgecon &pgfﬁ?%lgﬁg?l%gggé&tﬂ%ﬁ}ndﬁﬁp erWJ] Clmn

i nsul ating ttu'rmnm(;)rcé\)ﬂed inhthe Ipixzt pomiot aod visr pcdxp}wrtyhhtdae* setdendas h:apemte is

ot chi ng. { St g P AL oI Gh o P B PP A Koy Ml Wi ur e

“las of CF: ba@t@dxnﬁféﬂhc@rnwbgc1gme§)sad>nf.&@lﬁﬁw'm gemet’@trad radi cal or ion species
and the vapor prcwun ut a tcac:tiun product. V\hmthe vapor pressures ut

|l uoride and chl Up TElgdon o Reamxs! pprtion, fhe Wi E§ eyopjce sgmphnling ppsk the py
vapor pr eSV%&acha%norl{t@'&glvthlkk%!eée of W n wtwreU hi~~h. anti mhm WO ~.
TaF and TaCl~ have al non equal vapor Fessutw Thw. 111 the Il11t\ILIT"
gym WC |' 10 I agshowpipthig.tide a\}wq Im 208 (PHEaTa002by nplaelaingnaiside
However, g\hﬂﬂt glc atsaab Hco%l (]))J c?é hn# ml[r eatqqp%r SII?L}&hsmlmd%(toQ{dg tg%Sm CFA
and O~ react W|t each ot her orm . arge nunber of F
radi cal a ort‘oﬁnecbms aasubstgamé@(}alt @dde @églassr sshllas baawneltoc(bﬂllmgtcr gdtse apfaldrhieo W

(rimhavin por. pre of de is. jincre sed On th other
hand, with Oé% é%{ é{}% R‘é‘eg&‘;}ﬁ%fg‘ﬁ“ #H%J( %%se%t t(e)arﬁ”nr?llcr T e b 3P a

et chi ng r atsglidos n’telldatomdcun geb(2a (BasadeSrons Sidg Nid: sl BJa(S|H\yl @bamduz(eebas
conpared with .the surface of Tals xi i.zed ce the
oxi de of Tet“%tB%i I%E]?{mF A itk ﬁknlefqu@r gw rF%@%l‘t A [% L(I)NHHB Pt & of
the Ta fhbmydpogbrlidd@licHesiiiRRS RS e ﬁﬁﬁpgm(%r@rhudrw tabhesQIMBSMPSISIS iRl &-bois make
a differencé between the etching rates of the Wfilmand the Ta film and
it becomes fpones Bitk a thickpgkeolt Weo 2B Mm@ dierelly 1160 &0 LR hemWF foFfaHigHeror han
that of thqnalﬁddtrﬂamihmou th@rBQWhltnnSdg)Qgish%’nﬁt@eet%%ﬁgvé}'Qf?hJﬂ&eptEQ?tﬁtﬁs i's
performed. In this case. osage is ower than that of the first

dopi ng pr ocrea,}sbarfclmzcdt¢fethetfhegclogdnwabm°cfflmaaqwgmgéa:bebrehbm|omnl lolinaaige, an
inpurity elgrrl}gtﬂte Jf%ore of: vt/(l) pdgethe n-type conductmtv is doped. For

exanpl e, the process is carried>out with an acceleration voltage set to 70
to L?0 ke¥ and 13slaid seaisadect@f ldyexs 13003 at ai®bcuare, fsonddhaft newykapuei ty
regions are forned insjde of E‘?he fII’bSt i puri re%i,oaﬂf forrredhl nto the

i sland sem“EBHENNEY [ThYer@npfcipry bygus pianéjglf:r W IEEOb Ut c A t hat

t he second s%ﬂmﬂd&&ﬂdﬂﬁﬁlwﬁldoaﬁﬂré&n@%st arictyr@6oangy used a&nﬂﬁﬁkﬁteinﬁltlt he
inmpurity element and the |[@ur|t element is added alsg to_ the re~ron

under the taysEibgtipnmeihofs Toe thickacssiof dte iglaphitratirandusigy dms %tizthD‘t()é lt)*zsa In
this way, SREONE HMAMAML ébrét@tglertﬁit\g&n@)zZn& B0 Q3L @h&e [i9MHBBMiLIBE on the

concentration of phosphorous (P) added to the second inpurity regi ons Q027
to Q031 dasrstaertscwicodatertiatmderiagrbadit énpreferblede derdaifie &lwifon wligen or o

t hi ckness qf f the first conductive layers 02la to

~() ?6a. No'%elm%)ﬁggfrn}aﬁuﬁglgg)mﬁggnductor layer that overlap with the tapered
portions of the fA ks sc@ndwqmisvesdxlé@y@ns\[E@)Ziatttnoo®Z@a\\1<tlhe|xc0mcmntJ\at non of
;)g??: IOJI[’I}S/ el@ﬁg&ﬂsloégﬁi%dn d\g isvtléc é’médgg lgl ral_n:f(pglr%“lj\%gml{L sumcd)n{ltﬁ?m I%Ptemed
portions. hwt l:tdrec canicenti atetona. k»teemhoail (mt]ddnhﬂusmllLl&\LﬁllLlchS()[SthNWlII n
Fia. 6B: a third etching process is perforned. This is perfornmed by using a
reactive ion etching method (RIE nethod' ), with an etching gas of CHF~,. The
tapered portions of the first conductive Layers 02la to ()26a are partially
etched. and the 30 region in which the Grst conductive |ayers overlap with
t he vem conductur layer is reduced by the third etching process. Third
shape conductive layer s ~() 3?2 to ~()s 7 ( first conduct ne layers ~() ~2a
to ~f).~ 7a and s~cund c:unductive lavc:rs ~() =b ro ~()-~ ; h) i farrred

o " ' I o e o o



5033b are used as masks to an inpurity elenment, and the inpurity regions
are formed in a 10 self-aligning manner. At this tinme. the whole surfaces
of the island sem conductor |ayers 5003 and 5005 whi ch form n-channel TFTs,
the storage capacitor portion J()()~~, and the wiring portion Q34 are
covered with a resist mask ~03~. Phosphorus is added to the inpurity
regi ons 503 L thibta hingh $hbd 61 GRLoHRLCEMERA LR I RERGEL Y lok 5\
i mpurity regi ons are For mec ]é)y an i on (chgl ng net or(]j]ljs?ng del borane E:H~,)
and the i nporicandudtsr domcenyr bt icomploysd mabler Zheke 19Rest ol Zasxrslera usttdonsTlen i n
any of the | pAd ur|t regl ons
are for r,redcrlym?li’| elorxecggcgggl Vrgav ﬁ%uﬂﬁbl% glgc%ecygv %olpcra?dr but t‘“n‘r?/& é‘hape
conduct i vefrd:@y@cr}smqm 5& 301{233d thd )aler, erﬁrgd ddasmlmowenrloappt)(mg) v o ftdae

i sl and se tor rs f s gatc el ectrodes nuneral 5034
functi on§ ‘éﬁ]y §}”‘é{‘ﬁaa’§§dP‘&é&g?’yﬁ‘Ql VI?}i‘ g‘“?ﬁ’ée h‘i&H’B‘rerf (lj_LS‘ ok ctrdds as a
capaci t or ZOmwhiciiGriliAl Wwden LfiBg MBSIAL 1885 the 30RBS ot Sl BADUEH nc RSt ERorRfl
activating the inpurity el ements added in the respective island

seni conduciFol0 kHgetnsl tgrlasehengigy gesay graycbmbat Sram R0 e @08 onkderat (tvies)lvt ype.
This step by &ar4s508d 386 mitnd). tﬁ%ﬁ{@x’ li g&?&ﬁ%hg@gbégﬁw%nﬁaﬁ' {1}8 ﬁmFH ﬂ;
tho t al i ng

anneal. In addition, a |l aser annea a rapi er na
met hod ( RTvOutl?E meltfhoﬂ)O(bmﬂ(M)@ @ppfor egamilh 00 her, malthcanmedibhich gvorethh adtileS

perfor ataosphere h VI ation of 1 ppm
or Iesg'fgpgrugfh‘ceer(g?l:)tf]C S%gtrzite ?& SrPefigucd it a%ovfgﬁygﬁo?gg(g%q%{n cally QO to
f00C. | n Enbodi rnégdt, a.ga@ 1|ﬂaﬂﬁt1rtbr filat GROW isi &rmahd(wehegl tiad i<h0AGefmidondudigur s.
However . |n t he %’@2 W|r|~n materi a yse for tﬁ1 t hud conductive
| ayers Q033Y§d 3&@ #gte nipgptaung, fikmg SPO7 &5 dorgysfl Of phinspllng dfivat i on

is 30 perf&fnmdngafsm%bn f»@iEHTBttthlanéili o0 Rt €30 apehy ianpidas iangd frhdtRdd or o
(containing ~Ilicon as its main ingredient) to protect the wrin~~ line or

the |ike. SPYHerHEr methothedt 130 mm thightilican miride pxidg fim-i§ jormed in EpgodigieAngn m
men~| Ucasdn{@ SUfe % ﬁp ﬁ[ l@gﬂtlﬁh\,\}ydqg sl}é/H ! Qfic nf*t'rtlde Tc‘x Elé)hinfl )((t)courqe ﬁﬂd a

ocp of Cl 1(7~~~r unc venm conductor l'averv is conduct ed.
| ' hw st ep wtﬁcramaldptmg‘ htrev mmnm;nocﬂmoﬂ iniay -adsol haisedn in| awsib2le lasgnbranduct or

| ayer by UASEIRL )s(truec)t(crlet?(()jreh(ydrg% Shen Lé?noa“s‘?lg&g QE%WS (1% eﬁ)rme(‘?g\ '50“
pl asma hydrog anat ron ust rogen exci e Carded out.

Next, a flmsﬁmal Qverhaved wlthsuﬂnamreng FH@Sr(tcttdérhvbértla)thuchmpoml ©@xutnd tendtda film
l's forrred with a _thickness of 10() to 20() nm eco er| ayer

| nsul at ngprﬁwrmof(‘? FRnwih therfu BUgEgeRPEathiiSEl i ﬂB fy rnd.r% 4’?5&’1‘1‘981“

t her eonz o Aft taeligh Raguene¥ ¢18.370MHy) «;\aﬂhra@dlcowwetr@emwmmmt(ﬁm wehes.Gobaen, in
the drivi n% circuit portion, source wirings Q047 and ~()4~ for contact with
the source P@a&ea%w thengiligog) opifly e matiEQref ayardte BrtkinedHansaRi i ng

~()~9 for gontay %ﬁgwelauérnﬁﬂ gffaannngﬁgwgn&ahﬁ ﬁmék@m)o@em conductor | ayers
are formed. In 1 xel rtion, connecting el ectrode 5050 and pi xel

el ectrodes Q051 érde@BQU@Wé tlﬂIDrDﬁ@%l dl(d:il gBCOITW;OHth@/ecfdﬁhé&‘)l angtheh dernredde
5050 al I ovg, gl Ea% H}ﬁlaﬁgpﬂﬁ% %?cfe}“ﬁ)etﬂnﬁ gﬁc gf%gt"r&cf'eﬁ clx’nnr‘ﬁ J {374 and

witing TFTs. i Xe ectrod and orage capaci tor
are in asjmadntivpifikel5008 is formed from Ta with a thickness of 50) to ]()() nm. and the second

conductive film 5009 is formed trom W with a thickness of 100 to 300 nm.

The Ta film is formed by sputtering, which a Ta target 1s sputtered by using Ar. It
an appropriate amount of Xe or Kr is added to the Ar during sputtering. the internal stress ot
the Ta film will be relaxed, and film peeling can be prevented. The resistivity of an o phase

30 Ta film is on the order of 20 uQcm. and the o phase Ta film can be used tor the gate
electrode, but the resistivity of {3 phase Ta film is on the order ot 1830 u€cem and the B phase
Ta tilm is unsuttable for the gate electrode. The a phase Ta Nlm can castly be obtamed
tantalum nitride fim. which possesses a crystal structute near that ol ¢ phase Tao s tormed

with a thickness of 10 1o 30 nm as a base tor Ta in order to lorm the « phase Ta tilm.
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In this enbodi nent, though the witing TFT is shown as a double gate
structure. a 15 single gate structure, a triple gate structure or even a
multi gate structure can al so be used. As described above, the driving
circuit portion having the n-channel TFT and the p-channel TFT and the

pi xel portion having the witing TFT and the storage capacitor can be
formed on one sulpsé Matigm xSUﬁ.he@bsahstehag eltihwrefter,xrued Tie Wsfilancaciiioe: maul
substrate in this specificatio hi s enbodi ment, end portions of the

pi xel el ecf4BEELY aﬁtéenaelewgﬂb%o%w tgrtﬁjtee@%tftyﬂete (W s WANICYF i Y56 1hat e
Signal i n‘?ﬁnefcé’ifs(u&h@ nRUE RRSEnPfowsiL sl iRRrdef QMudel 0N (S RAC &R-cREINRRN, the

pi xel el ectrodes W thout using a black matrix. Further, according to the
process destfdrgad thahthehesistivith o theeWt [jImt breseh ddrb@cmod! lphotT@mmwneceBB(ar y
for manuf u a Jive ,
pattern fsg?%éemtg%%gn%ﬁ]ge%ngcgw ét‘lg’r&lstggﬁlgllﬁagmgtt% t§R %ﬁ%it%ee §'i?er'§t§n'\

Wi rings (soopwogy slegrals duches oaygénsmdmage Waplacldrm hdaridm gsinhibéle drask ttnat t ern

for the p-channel reoi oW, . a cont act hao att

for the belbRatmeg i by Sk o whfeorak F Bl CLiTon Rl TRk o

el ect r odes)n) spuldsrirds. rtastdhtmntﬂgetommgesé“cann BailoRdkenpvduntidien cark Rech that no

manuf acturing cost can bhe | owered, and the yield can be inproved. 30 Next.
after the RIS fart iy 1asidsstirias @soaaps 16 SRHoskiFec 4 hume e THm fyasrRet. on
ori ent atjigoRsfsiibit) 619 20, icFent Qz[nr@qmg@vgdhe active matrix suhstrat~ and a
mhhm~~ tr~mtnt to carried out. M:awhlle, an opposln<~ wbstratc ~()~-11Is
prcpal | (~; ~I m: Npig thatrﬁ“\boué{hl the fish copductiveailen 39)8oindribo stcopd genduciivetemar c:
tol med on I figd r r
structur edggﬁ)cﬁggﬁ 4! fhe red chglp or?égp%a}vtete}r " aygzr)&%f 5“~~ tgnandhg}(g tgr&@cﬁ or
filter |ayeot lﬂ(n)tcﬁt)oaheaﬂ apotb vier tltsheonﬁEdTS/estdmaw()Bamgehtveacahdsomalsua«c film

| y~ht - vhi e a fi nece east
spaces am)rL‘u(gdgn glllg‘ﬂ'nb ﬁtrﬁlggér&qh%rb? Frﬁa] é?lg%t%{d %8@396% RaP f’%mmll]% {urel ec rodes)
it is pnef @apleadd@l, ot et fdaiegmterfal bt & chaafichl tcb@ptind matemlmnnvxﬁg biieot arc 5
arranged so as to over|lap such that these Pl aces are_shielded fromL i~~ht.
The red colffe §ieendy a9 ifyBain consgBent Furiper RocaBr@ueip] iiar PaeY « PEYIPLOn and

the green gg} ofnd whtcﬁranl ﬁw;ﬁlrmy (:I):ﬁ@nta{u%h Ql\"-’;fhb%iﬂ@@)@@ $OdGsed! Madld@noaridd, t he
connecting electrode ~()~() to form~t spacer. The respective color filters

are for nedEwnmypﬁgreéqrgtﬁeﬁ@@binnnqﬁ Qhlear yiha ncthrdtegt Rmapdmarie” Aestyrsd e Bt a

thi ckness flndhcdy fint osTéaﬁﬁ&J 68HAs mtttt]tlﬁgeeg%e)bﬁdft% (Rl LA im

phot osensitive material 1n a eterm ne rn using a mask ng

i nto cor®i daformoed trhm W;ntlwhlessoxtolhctt\heﬁlwmﬂ@datmttceyem td+0d48morﬁ1trmet(6dM) ttm

t he hei ght t he spacer, o) abl to ~
l.tm This rhdf ihﬁﬁf ¥ Cr?gd%f?w%bll?%r%ﬁg?%en e%c 0|mveAtl rflé]fl r[!1xtnggttjbstd%c'tlve Pln}la([)(#
opposi ng sfubstd abe tadeluadiieide ¢TdN) «adcfe setdnéicondievoilar Hvatfolnaylarom Ch~S t ~
formed of a photgsettin or t hernoset ti r gani n material such as a
oV G font'! URRpktm gt oy s h DR SGEnE TS T e o
be ar bi t r agddpleddet@nnik fRdstrc@fe BXAERAAe adShat. Ithé,ltsetnamt &Ché MDD GegiohBeant hie
spacer may be arranged on the opposing ~uhstrate ~()~~. so as to align with
t he conr&ctelnggddlyapits Bgéapefaomer. Or . the spacer nmamy be arran~~ecl on the
oppow~. T. substratg ifiask 5R03SrokhBedrb e tahd@flTEItCRIHQtp%eerk MermEd e Ui t
portion. Such spacers may be 20 arranged over the who surface of the
driving ci ewai o fpor tegrndesandraisinge érlrl@h@edlucel@elaeowe%tdmd)tehémgomtb@
vviringsan the.d gS, o fAf v t. e Sk O, an ..
opposing e eué c?m El%?% %\%M ‘{A&&{Udé ?FCE %§§§éhh%gnlteﬁgﬁtd§t & (I?Efim

Q60 is foplmmla 1sagt:dexzateKJLH§tnppgll1tg a0 RE Seatda poved (0uH06 Mo ttdmel @epd ve
mat ri x bstrate ich t i xel portion dt circ ortion
are fot ??t%ea S¢HSF 8bh P ’%Hﬁé&egﬁtet?girlﬁé’o @Q Dr’ng\qu I§t‘r<8t‘gplt‘}§j|“r’thaUé%'{ﬂ'}?ant
~OF ~2.  Fi | §ie¢ (1&s plecx @ded)Nettcheveseadpinhg Qaﬁg'amvél'knet Bind t(etrmamdxet(heﬂ&pnmelrrs hel p
the two substrat es to be adher e(g to each ot her vmt stant gap

t her ebet w~g&nthe Ay Bim gaboth stqhed ap dbie P4 gidemypeh (A - ”‘? 19 R{ ga g

bet ween thgcgHbsis ates, and sealing agent (not shown) Wriia out full
encapsul ation. As the |IC]UId crystal material i()61. a knovvn liquid crystal
material nw be uSé. PITHOBNPINNGATTWPRdEhY Aty &N hrHlr 181 Uit eF y Stal

di splay device as illustrated in Ft~~ ?B m conpleted After the oppowng
whstrate is bonded to the <tctivc mnt wwonram tlmwb5trnt~5 may b~
wparW~| into tt pluialiU of r~ymnv~ acWv motmcl!vhlmdevicev. In thin
rc~~arcl. tt t, tuwthl~ tci uttliie the mMcol cWa Inucl to ~~ ~ 1';0~m

~ ~)5~. -t(Wor O ()~)~.(?~" nltluni~~li oth~i nWoclv may be uwcl. Entm
cltm cumul ~h~~~ 14 patents are incorporated herein by reference. It is
to be noted that though the TFTs |n the actlve ITB.tI’IX type |IC]UId crystal

o oy o,



may be applied to TFTs of a bottomgate structure and of other uructurcs. 5
[ Third Enbodi ment] The following will describe a case of manufacturing a
liquid crystal display apparatus using a glass substrate cutting froma

not her glaas in accordance with the invention, which is different Fromthe
second enbodi nent di scussed pr eviously. 10 Al though the display apparatus
accor di ng tITPdHEhL%O%nJQ %d‘ﬁﬂ@ u'xll[r1!g'ﬁsstt1ft§51gg:sﬁ§ sl! Ll an”hys*litgél ()cillll§cp'w
apparatus, the |nven I on | m t qU| crystal

appar at us, VDuageczmpllﬁbtoamapuwate@ianwmEIBumed etdhmgIcaychaqnparﬁtcumgmrotahc

gl ass- used dtslavap S uch_as PDP appar at us he fo

descri pti oh'® Syglﬁ’ﬁf[i‘q‘ &57¢ g f%%brrgrélf Eﬁ'ﬁrl%e By é‘h‘“&%é*éTMéPléfo’f'Hb”ti‘s“’

i nvention s 2edaptedertto partoief kesink oniHoypenyl ﬂequwo@w&@w ndhhi S gaInAPPRAF at us.
which is dlfferent fromthe liquid crystal display, apparat us of the second
enbodi mem Selpgedy af nglicey fﬂlﬁéleé)é@@rﬁwméﬁﬁbfa%mﬁtﬁp a Wkilng it B 2t (pisitbstr at e

shuwn in Ftdsd tHeAork bk atdl 9 20 RESERE oF RIRVEX bcz&dFugmmha@hd@ﬁ%ﬂﬁ&@dxlae ,
Subsequent | aresinttlmis forned asatﬁ interlaver insulating film

@()1 aft erf)(mm ethhesl ydhis Quer-Higlieg procisprivgt ‘thﬁPQ %d%lvpll%éﬁ B bt Y UGelipbrti on
and a refl %Sﬁdugﬁv ng&E I PFFa 1%0)18 ar?d ie%m‘v‘gonhl}&h}% la\errs ;(?’l lg‘?é 56 ﬂ‘{%b eire lﬁ%uuse a

mat eri al having an excell ent ret ectivitv. suc 1l'messen
consi st i ng fafmed 1ot the fuﬂ@ comduthee lagen amalt the veahd tChnmetIfcl lage. byaghettiret d'tdehect ion

an" oppost g SF S 1 4L PEB0 NECHY BF Hed Byt ee FNF AP A F s Dbcar G Skt rat o

~U~~l. The c@rpmosmgya!:b(el laﬁbl‘)o(d@re'r&% thisndr ®F ApstoRisnade! E(anﬁjlﬂrﬁrﬁlb'g eaﬁn@uct ive
film An avlg Ie material for the transparent conductive filmis a
conpound of"i&$Indi um oxi de and tin oxide (which is called ITO or a

conmpound of an | Ielé iR ddBin@ReEbcRdsNS pridriiRd tddl ABmbLA® e@imchalk ikalding a
color liquid CCyStal dl Splal™ appar aF color filter layers, though hot

particul ar Py nr‘DP‘U§@M€@dty aPeping iy de ¢aéT1¢d50LﬁrQé’ &t 99] doptrigametierl o A non-
col or 3%51‘ '111 éc‘?l%oln‘?e ({tflcﬁ{mﬁe 1%9' 8@%2}%&0‘8@%@1 a&nm 4 r161()(1“[9 ryto

verve a for the portion oIt~tItII\ tlt
| 11n15 ~~t19)'4ﬂtcmmﬂz/am ~a15k) arﬁaaaclnratnom mplcigze ono6@ ionOdkevy As thatmptmtvcllcmmm%orand

t he op~c~wn<~

O L e A R R e L —

and el m ci ()@ ardewia (AS) is upar. bupphoafr@ﬂsdﬁ oed herd hhgs oppast dehddubstinate ar c
adher ed byB& veal a s.atil l%r’il s mxed in the seal ant ~2t)

the two Su lr‘éZtDé)é(’QF‘é)”%fzj'ﬁé‘#‘ééo {hgLeoppdly slGmeRt i MPRK dham-BiPs Capistipho vn(hed by

the tillgy figndmpii®ty SPA6KY 501TNRN5028 drd EtRed Gi MURIE-BAiIRE IndInn&R (THe nduritii |1 ed
bet ween both substrates which are then conpletely sealed by a,seal i ng

a~~ent ( notleBEBHOWRPart Kekhiah COAYEaItyaR e @ncengneen mrecan! haluded FBF t he
liquid crygfals, cﬁﬁf]@z{dd@b 15°thé h?m%;slﬁfw %G{dng)@oﬁyte%om %&of\?sy ystal display

apparatus as shown in Fig. ~B ~s conpfeted this way ter the opposing
Substrate i s bonbtied, ta® ‘thhwnamt Fige Stata |Se@09d|tf$¢mra @rocttieis performed without

removing the resist mask 5010. The etching gas of the mixture of CF,. Cl> and O- is used.

25 and the W film is selectively etched. At this point, second shape conductive layers 5021 to
5026 (first conductive layers 5021a to 5026a and second conductive layers 3021b to 5026b)
are formed by the second etching process. Regions of the gate insulating tilm 5007, which
are not covered with the second shape conductive layers 5021 to 5026, are made thinner by
about 20 to 3() nm by etching.

30 An etching reaction of the W film or the Ta film by the mixture gas ot CF; and Cl:
can be guessed from a generated radical or ion species and the vapor pressure ot a reaction
product. When the vapor pressures ot {luoride and chloride ol W and Ta are compared with
cach other. the vapor pressute of WE, being [uoride of Wois extiemely highs and otha

WCls. TaFs, and TaCls have almost equal vapor pressutes. Thus. i the minture gas of €I
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substrates may be separated into a plurality of respective active matrix
di spl ay devices. 10 The invention can adapted to a sem -transm ssion type
di spl ay apparatus where half the pixels are reflection el ectrodes and the
remai ning half are transparent electrodev. G fISS Substrates for display
apparatuses according to the related art suffered a low utilization factor
of a not herln(gtﬁsl%lh'ﬁ‘%cwrl‘ﬁhp&dtlﬂc tl"h%lxhQYeeaEk?egn’H&vh:%usu(Bm %Engl%lu mﬂmrm her
glass is aligned wth one 15 sid he gl ass substrate for |sp

appar at us. OAlit &ldnditd thel pixtire gasofCH hed Ohosatt witld eachfothdneo fonhEd 1gdl ﬁsauhas

oL aned R P Rl eSS MBI S, B T 7 o
| | ~eCl dl rﬁﬂ,\tuhg/LhﬁSlxgthelponﬁnﬁaludﬁotd‘fuohbeHQhaﬁsteGBUbBltlh@.t)l@ui Intiheui regnt ton.

t he not her ?I ass. t;e not was efull e‘% FI S resul S. in an |g)roverrent of
the utilizatiSA" tacbdrerared /B o "ﬁ‘éPf B cyPigsale 151c ““\‘/\%‘ét‘mr’g CHflFFe NS |
A gl ass sulypsty akiy priepad @dcd@ypaeddrtmlmw and 8tBNEUTAL JIRERAMbY BhRdh ovMegr ei n
one side of the nother ass is one side of the "~IVSS substrate: and 5

wher ei n thé‘“ﬁ%f*ﬁé?‘“@loégé dpgisno reagtiyithilersing(or €Jorng. Hisgighing: ratetoh éheofuetilgi de of
the glass aubah&adetreasd. %@oﬁﬁx?glfqpﬁéc%ﬁieéf pBGHAL ngkcth?tJte"i‘ér{& beetaghgl n the
| ength of the one side of lass I's equal to or greater than 1000
nmm 10 t heectghiag satesuisher Wt fdmvand tlamTca&lpe@nd it&egomesfposkible to, mawedhd Hiehimptaker

gl ass h 7% or greater. 3. A gI ass substrate
accordi ﬁ%’ ?fotH(E::Whﬁgif gﬂer Jl?m ) ({f Zlflmt h of the one side of the nother

gl ass is equal tTha agﬁ@&hém Fﬁgm)m la&@&bnrmibplh@ pidressgik peisoraiebs i aliechas an
aspect ratio of. 16 e lass has utilj zatl on factor of
70% or gr ef9%8ge ‘S@“dﬁlﬂ”%rﬁ{’]‘ﬁvh ﬁﬁgﬁaé] &grPéO‘EEﬁ“e“r@ILEQQS‘ g ptiont 4digheci t ed
in claim licc@@ration Aoltd@Ubll ifpUtaY Alenféhs RradhpaRRATAL HSypeSdoRGudRy & @Rd.
substrate as recited in claim®6. A display apparatus havi ng organi c

|'i ght - eni t FPTfFaRPEd@s pragaisdheagdekowt mathgn aseslesifipgtviolas saistor/Bég L8bka\and aj m

1. 25 7. 5MR @RRig-df 'lscpioayat&ﬁ%’rh db 50l A RRRAR PlelRnY S MomlDenMRST (RUASE rat e

as reci ted in claiml . .4 glass substrate pf’epared by cutting a
rect angul aﬁnmm@gmﬂ*fmd nB@ thehgnml seroemmdeétoielapdrs trhiggndd. hBppiMasscarsedone
3:: dfhgf n:)[]ﬁ t~€l~1g aéstet st%%gr]] haE)e g‘(glnc(lllu v%rlﬁ{/e@SO% ﬁg)g%(;r?g dre a%erglo‘?%f rpi&lsggd(())qe si de

suhstrat e ishyetiey EllemSntamldahtUl’rﬁﬂ)urmjdBi‘&&ﬁnr*ﬁ‘laﬂaéd 416> toothe rediddsruridbiame tapered- 1

~~| nv subatrrre ic:c.uidm-~ t ~. ) |1 the 1~n~~th Wthnone ~ul ~
ul al ~ 17POrHoRsGidhe fgﬁ*h%f@dv%wa&uaﬁg%glao&o ??@qgrﬂ}*mfh SEHY AT AN ACHOPengt h
of an 0t2b6502<7/'| @es@fi irbvomidherThglcas@nirfiofdsaphdsphRbusdPeatigsd thal seddnal mm
a plurality of panels obtained by dividing the gl oss substrate have an

aspect raclPugfy reions S04 %Oqtll'ﬂ?g (3 §FRUY F?‘V“&)‘f““ﬁ&rﬁé‘ldéenf F5HELIdRE YRR Yl ass

substrate m\eﬁesaomd&)b@a%mns bagt st 86nd0%ecQhyet 8Bt EFo 5(6Bu. Nofl BSSn the
substrate according to claim@8, wherein the I'ength of the one aide of the

not her gl asi¢anduejoralaverothal Owlélat\‘ém tha dapesaioporipnsapidihe firgrgnducove dyest her

Side oCth %Qtégﬁe{fz@grtg?k&%%gh gl Aoy Ihnge %rﬂé}ﬁ Ql?% gl"\ tSlRE}anQ%Q(e}]%g@noﬁs of

pl ural i ty al ne S substrate ve an aspect
ratty 25 the tapered portions of the first conductlve layers 3021(,1 to 3026a toward the inner portions.

but the concentration keeps almost the same level.

As shown in Fig. 6Bra third etching process is pertormed. This is performed by
using a reactive ion etchmmg method (RIE method) with an etching gas of CHF,. The
tapered portions of the first conductive layers 5021a to 5026a are partially etched. and the

30 region in which the first conductive layers overlap with the semiconductor laver is reduced
by the third etching process. Third shape conductive lavers 3032 to 3037 (tirst conductive
lavers 50324 to 50374 and sccond conductive layers S032b ro 3037hy are tormed by the
thitd etching process. At this pomnt. regions of the gate msulatng tilm 3007, which are not

covered with the third shape conductive layvers 3032 1o 3037, are made thinoer by about 20
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of 1 G: 9, and the plurality of panels respect to the glass Substrate have
a utilization factor of 92% or greater. 15 11. A display apparatus using
the gl ass substrate as recited in claim8. 12. Aliquid crystal display
apparatus using the glass substrate as recited in claim8. 20 13. A display
apparatus having organic light-emtting diodes. which uses the glass
substrate as. ecited in claim8. 14. A plasna-display panel display

appar at us ﬂ%?%@npﬁg“aVﬁss substrate as recited 25 in claim8. 15. A nethod

of nanutacturlnaB@tgim&Ge&mb@qﬁake;Qomen&ﬁmg1m§Mﬂbhﬂgxkhﬁ7@hﬁ§SISQQ§&Tate
froma rectangul ar Shgg not her gl.ass, wherein one side of the rectangular
shaped not HBPW@}’é%@éOW‘ 8766?1%913l\mWMC}bH\éCFWEI““”B@‘edf“‘t%éd‘gi“éi%§1V§'ifrb>§ BRate;

wher ei n theghagsi e ihAkRy R&Rond 607680 585 03RPRhMAe MY lpSi des
of the U aaa §ubsfrate &hé?%lg tl;e rzetan Lu|n1Jhapg§ﬁﬁ8§hE$Mﬁ g@ as a

wennd cnﬂ%9®@a%UHMyﬂvwaKmﬁ@WGOmﬁﬁal wdev ut the r~ctan~~ul cu vhaped mot her
I d 18 d
glaw an \M?'ﬁé xpst{o erlJrFfut ()€rr§>"/a91 rlinTOPlllnggP cg{sé?)BRﬁgmmrtw I'Cél(}nﬁ %SC‘Pn

crags point. 1 ~~. uri panel conpfi ps of
Conprisingn)ﬁMMan@gawghdm3wsubﬂtKmp@nén@dmdum&nb@ﬂguﬁﬁnmshapednmbmhmf

gl ass. wher one s rectangul ar r dass is allg

% ohone. s gERgsnabpclagies 08 PR Bibel ARG TPRIE aoBgRa ey o

the gl ass sodBtdratugd @RNhiské @ 40 MepuatyPdierhalt] A BE iPRRRY Seghyns Aieviogth&int he

gl ass substrate; wherein the glass Substrate has a first cross point by two

ort hogorkd se{-alégping mapper. gIAéé@g sssthe arhole Yfageertahs ifmd se@éeafiNTdryeshaped

mot her 9'a§§&ﬁ§§i§m§ﬁ@9ﬁ91§ﬁ9%§m9&hﬂﬁF@§tEM@DQﬁEQﬂ@Qﬂ&I<§h9@§06ﬁ(%Uth
rectangul ar shaped not her gl ass; and wherein the first cross point

over | appedwninghpettien S83bnd covgEd with atresigt7mask pShobBhwpharan isf ablednd nkgr a
0 ass SUDSHEALGy SIRASLAR, 11805t 8PSfle: EBnRLARALLIL A aGEana Aty shaped

not her glass ass su te from
rect angul areosdmap&d fmnteldeﬂsy Gnaem doanrrﬁethod)msnSIdiiﬂ)rmfe tHhEr eat &mgm[ﬁmt\s haped
nmot her 3Iass is ali Qne_ s | ass. substrate. wherein the

P hes’ s dst B arfion WRfuddt NP BEa R uf® b mste R b B i Btirall ot %t he 56

gl ass substrate; By the steps up to this, the impurity regions are formed in the respective island
semiconductor layers. The third shape conductive layers 5032. 5033. 5035, and 5030
overlapping with the island semiconductor layers function as gate electrodes. The numeral
5034 functions as an island source signal line. The numeral 5037 functions as a capacitor
20 wiring.

After the resist mask 5038 is removed, a step of activating the impurity elements
added in the respective island semiconductor layers for the purpose of controlling the
conductivity type. This step is carried out by a thermal annealing method using a furnace
anneal. In addition, a laser annealing method or a rapid thermal annealing method (RTA

25 method) can be applied. The thermal annealing method 1s performed in a nitrogen
atmosphere having an oxygen concentration of 1 ppm or less, preterably (0.1 ppm or less and
at 400 to 700°C. typically 500 to 600°C. In Embodiment 2. a heat treatment is conducted at
500°C for 4 hours. However. n the case where a :vTri}]g matenal used for the third
conductive layers 3032 to 3037 is weak to heat. it is pieferable that the activation 1s

30 performed after formation ot an interlayer insulating film (containing silicon as its main
ingredient) to protect the wiring line or the like.

Further, a heat treatment at 300 10 450°C (o1 1 to 12 hours 1s conducted 1 an
atmosphere containing hvdrogen of 3 to 100%. and a step ol hydiogenating the island

semiconductor lavers 1s conducted. This step s a step ol termmating danghing bonds in e
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wherein the rectangul ar shaped nother glass has a second cross point by two
ort hogonal sides of the rectangul ar shaped nother gl ass; and wherein the
first cross point is overlapped with the second cross point. 25 18. A

met hod of manufacturing a glass substrate conprising: cutting a gl ass
substrate froma rectangul ar shaped not her glass, wherein a length of 1%
8; ?RZ 3: ggesn?fgorlg]n?tor ﬁl%m\gtlﬁcrmall\hcﬁgﬁdl l}nIaFo%?rn gs m(?thél xaalnsQOrelB(l%g 1?)2? tSIhgﬁ
?; 30 wher glusmi hgirgdeastsorsukiag hﬁtregdnasm&:dfmr;ﬂtsmymssh@mrnctd dy. two

ort ho~~onul sides ~t t ~~| av.s subst n~~n the r~ca~tngul at shaped
ot her vl . haSer o g e e B e Yoh ARt e o femed
reem’ ~ul Ugith RORRAnEA®AEN) W B8O nANATVAWR RedoRe intM:Str Gl RIWNE0I6 of an

ow | appcd with the we:oncl c:~c~w l;mt. 19 19. "A met hod of manut act unng
a panel Gofigrmsiipylaing Bt ipforpgipherspa: Afgt tihgldingl i cagicdybys e 4@ f r om
a rectangulaf,shaped nother ~~Inss. wherein a length of 1/n of one side of
t he rectangul ar shaped nother glass is ali~~nc:d with one sick of the 5

gl ass substrat e thelrél the dgviag naecw pdrtiony sdyee wigings S947 aonl w#&&reonmhavilm
formng a dis ar at nthe ubstrate; and uralit
of panels g’ L|"\?| degﬁ&g %tHe 'fag% S8l Cgrfaﬁlg Oé?avvﬂe?néll ‘hdgt‘lhn W"\”§sas4{s]g r(tolol {Fe hasy
a first crosb tipodrih rmoﬁs\m tlmklh@@mboxﬁlhdesldoém txd&&"o@rhcﬁlSSn stehﬁtdl pbeipn L0

Fwo. or { ASGOMERS LRGSS ER SO TG TFA S AIpL gt e Graed A hhbrei

the first edAs&inRQidttold SO3PAlARREEL N EdhnbARNIREAREH (R %&e&@ddat lin803A
met hod of manufacturin gl ass substrate conprising the steps of: 15

preparing w%&@%@ﬁﬂa%usth%rp@apn@tﬂ@m@? A% a4y Uha Rt OeT araArladiteei ng a
d ass subs%t;(glte fromthe rectangul ar shaped nother glass. wherein a | ength
of 1% of one side of the rectangul ar shaped nother G ass maligned with
one ai de of the Iglthssn@dmemanlmugwmr\emtmgﬁéf glshewn subgdortdt enthasucaure.ia st

Cross poi.nt. or.t hogon e the 20 gl ass subst at wherel n the
Fect angaP al O AREa Rl Rorr B el ERuR o £UB B AR BT LR R VRS O ona
sides of the recAaﬂ@ahacrd ﬁﬂﬁ)&ﬂeﬂe totihgrirgliagstiorand inhee erdmmmeTFTmstl tir 0SS

point 1s Og\)/% ann lp"FIgI‘ {Letpri],‘?el %gr(%iggqm\(/:&lc??hse \Bgtlmng TF'? and the storage capacitor can
be formed on one substrate. Such a substrate is referred to as an active matrix substrate in
this specification.

20 In this embodiment, end portions of the pixel electrodes are overlapped with source
signal lines and writing gate signal lines for the purpose of shielding from light spaces
between the pixel electrodes without using a black matrix.

Further, according to the process described in this embodiment. the number ot
photomasks necessary for manufacturing an active matrix substrate can be set to five (a

25 pattern for the island semiconductor layers, a pattern for the first wirings (source signal lines

and storage capacitor wirings), a mask pattern for the p-channel regions. a pattern for the

contact holes, and a pattern for the second wirings (including the pixel electrodes and the

connecting electrodes)). As a result, the process can be made shoiter. the manufacturing

cost can be lowered. and the yield can be improved.

30 Next. after the active matrix substrate as illustrated in Fig 7B 15 obtained. an
orientation {ilm 3033 is tormed on the active matrix substrate and o rubbing treatment 1s
carried out,

Mcanwhile. an opposing substrate 3034 15 prepared  Color tlier favers 3033 10
3057 and an overcoat laver 3038 are tormed on the opposing substiate 3054 The colon

13



20

AL As, . A9{s?. AGR As?. A9h?. A'H, . As?. An9e. A{ "R A R AY, . A . ALe. ALU, . AsR A9y
. A, . A&GASR. A?2NCDFe#EMcQ vgl gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”*a] ca] ca] ca]
caj] ca] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca] ca] ca] c<a] ca] ca] c<a! uyHh9: ?Be}- 1Wv
gl gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c”
a] ca] ca] calintak¢al ar] walealicRbe alaWve X BLA ok ah @b £ al el %ﬁl%]&@ﬂn@@] cajc
a] ca] ca] ca{ ca] ca] c"a] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] cal calcalc gca] caj ca] ca
] cal %:Z ayer 5056 overlap over the TFTS so0 as to serve also as a light-shielding tilm. Since it iS

" OH#tH
ajc a] cajc aﬁ%ﬁ( [B% Jel [T l%%cjzﬁegg%\ g‘?@% [ﬁg%-ggi gg}%@ Lga T a%&‘%]" ¢ a]f' '88%)8?] (1:
11L222S33511{ 155¢166<ﬁﬁr%gc7~7 7t77 ﬁﬁS@BIQAB{ltWIhﬂhI@J\ Yjlpc dlioaindahc &l wcajoba] fdlaf aal ¢ a\/] o

a] ca] ca] a] ca calcalcalca calca] ca cal.ca]lca]ca] ca]ca]ca! BB-C
| CLCQCF~ tﬁkgﬁe% Jd@@&\ﬂ?ﬂ &%UMW%&}&‘E% ][ ca} ca} ca} ca} calcalc
a] ca] ca] ca] ca] ca]rﬁa}e@a:btba]tmax] lagdY]5083,cr] slad ecabﬁtal]eﬁa]\@(‘ﬁ]%alrﬁl’\&l g@k@a&lsal calc
~a] ca] cMal XX9 g ZT"b " aebgbl bnbd_dadeej Diii Lj kgkkl | 8n~ytoje [V]]ca]ca
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be formed, an orlentatlon 1tm 5060 is forme a rubbm0 treatment is carried out.

Then, the active matrix substrate which the pixel portion and the driving circuit
25 portion are formed thereon is adhered to the opposing substrate using a sealant 5062. Filler
is mixed in the sealant 5062. The filler and the spacers help the two substrates to be adhered
to each other with a constant gap therebetween. After that. a liqud crystal material 3061 15
~ injected between the substrates, and sealing agent (not shown) carmics out tull encapsulation.
As the liquid crystal mateiial 5061. a known liquid crystal material may be used. In this

30 way. an active matnx liquid crystal display device asillustrated in Fig 7B 15 completed

After the opposing substrate 15 bonded to the active matiix substrate. the

substrates may  be separated mto a pluraliy ol respectuive active matniy display
devices, In this regard. 1t 18 possible o utithze the method disclosed 1 U'S Patent
5.982.469 or 6,099.672 although other methods may be used. Entire disclosutes ol these
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display device formed in the above processes are ot a top-gate structurc. this embodiment

may be applied to TFTs ot a bottom-gate structure and of other structures.

[Third Embodiment]

The following will describe a case of manufacturing a liquid crystal display
apparatus using a glass substrate cutting from a mother glass in accordance with the
invention, which is ditferent from the second embodiment discussed previously.

10 Although the display apparatus according to the embodiment is illustrated as a
liquid crystal display apparatus, the invention is not limited to a liquid crystal display
apparatus, but can be adapted to an OLED-used display apparatus or a glass-used display
apparatus, such as a PDP apparatus.

The following description exemplifies the fabrication process in case where the

15 invention is adapted to a reflection type liquid crystal display apparatus. which is
different from the liquid cryvstal display apparatus of the second embodiment.

According to the second embodiment. an active matrix substrate shown in Fig.
8A (similar to the one shown in Fig. 7A) is prepared. Subsequently. a resin film is
formed as a third interlaver insulating film 5201 after which a contact hole is bored in the

20 pixel electrode portion and a reflection electrode 5202 is tormed there. It is desirable to
use a material having an excellent reflectivity. such as a film essentially consisting o’ Al
or Ag or the lamination of those films. as the retlection electrode 53202.

An opposing substrate 5054 is prepared. In this embodiment. an opposing
electrode 5205 is formed by patterning on the opposing substrate 5054. The opposing

25 electrode 5205 is formed as a transparent conductive film. An available material tor the
transparent conductive film is a compound of an indium oxide and tin oxide (which 1s
called ITO) or a compound of an indium oxide and zinc oxide.

At the time of fabricating a color liquid crystal dlqpla\ dpparatuq color filter
layers, though not particularly illustrated, are tormed. It is preferable that adjoining color

30 filter layers of different colors be tormed one on the other to serve as a hght shielding
film for the TFT portion.

Then. alignment nlms 3203 and 3204 are formed on the active matiix substrate
and the opposing substrate and the resultant structure 1s subjected 1o a rubbing treatment

Then. the active mattiy substrate on which the pisel portion and the drive crreunt

15
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utilization factor ot a mother glass.
According to the invention, the short side of a mother glass is aligned with one
15 side of the glass substrate for a display apparatus. Alternatively. 1/n of the short side of
the mother glass is aligned with one side of the glass substrate. This improves the
utilization factor ot the mother glass. Because the one side of the mother glass 1s used
directly as the one side of the glass substrate in the invention. the mother glass 1s not

wastefully used. This results in an improvement of the utilization ftactor ot the mother

20 glass.
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the mother gh%s 1% equal to Or oreater than 1000 mm.
15 the glass substrate has an aspect ratio of 16 : 9. and

the mother glass has a utilization factor of 70% or greater.
4. A display apparatus using the glass substrate as recited 1n claim 1.

20 5. A liquid crystal display apparatus using the glass substrate as recited in claim

6. A display apparatus having organic light-emitting diodes, which uses the glass
substrate as recited in claim 1.
25
7. A plasma-display panel display apparatus using the glass substrate as recited

in claim 1. -

8. A glass substrate prepared by cutting a rectangular mother glass.,
30 wherein one side ot the mother glass is one side of the glass substrate. and
wherein a length of 1/n of the one side of the mother glass is equal to a length ol

the one side ol the glass substrate where n s a natural number cqual to o1 greater than 2

9 A glass substrate accordimg to claim 8. wherein the fength ot the one side ol the
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15 -

11. A display apparatus using the glass substrate as recited in claim 8.
12. A liquid crystal display apparatus using the glass substrate as recited in claim

20
13. A display apparatus having organic light-emitting diodes. which uses the

glass substrate as recited in claim 8.

14. A plasma-display panel display apparatus using the glass substrate as recited

25 inclaim 8.

15. A method of manufacturing a glass substrate comprising:
cutting the glass substrate from a rectangular shaped mother glass.,
wherein one side of the rectangular shaped mother glass is aligned with one side
30 of the glass substrate:
wherein the glass substrate has a tirst cross point by two orthogonal sides ot the
glass substrate:
wherem the rectangular shaped mother glass has a4 sccond cross pomt by (two

orthogonal sides ot the rectangulan shaped mother glass: and
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glass substrdte
10 wherein the rectangular shaped mother glass has a second cross point by two
orthogonal sides of the rectangular shaped mother glass; and

wherein the first cross point is overlapped with the second cross point.

17. A method of manufacturing a glass substrate comprising the steps of:
15 preparing a rectangular shaped mother glass by float method: and
cutting a glass substrate from the rectangular shaped mother glass.
wherein one side of the rectangular shaped mother glass is aligned with one «ide
of the glass substrate,
wherein the glass substrate has a first cross point by two orthogonal sides of the
20 glass substrate:
wherein the rectangular shaped mother glass has a second cross point by two
orthogonal sides of the rectangular shaped mother glass; and

wherein the first cross point is overlapped with the second cross point.

25 18. A method of manufacturing a glass substrate comprising:
cutting a glass substrate from a rectangular shaped mother glass,
wherein a length of 1/n of one side of the rectangular shaped mother glass is
aligned with one side of the glass substrate where n is a natural number equal to or
greater than 2;
30 wherein the glass substrate has a first cross point by two orthogonal sides ot the
glass substrate:
wheremn the rectangular shaped mother glass has o sccond cross pomt by 1wo
orthogonal sides ol the rectangular shaped mother glass: and

wherein the tirst cross point s overlapped with the sccond cross point.
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5 glass substrate where n is a natural number equal to or greater than 2.

forming a display apparatus on the glass substrate; and

forming a pluralitv of panels by dividing the glass substrate:

wherein the glass substrate has a first cross point by two orthogonal sides of the

glass substrate;
10 wherein the rectangular shaped mother glass has a second cross point by two

orthogonal sides of the rectangular shaped mother glass; and

wherein the first cross point is overlapped with the second cross point.

20. A method of manufacturing a glass substrate comprising the steps of:
15 preparing a rectangular shaped mother glass by float method: and
cutting a glass substrate from the rectangular shaped mother glass.
wherein a length of 1/n of one side of the rectangular shaped mother glass 1s
aligned with one side of the glass substrate.
wherein the glass substrate has a first cross point by two orthogonal sides of the
20 glass substrate:
wherein the rectangular shaped mother glass has a <econd cross point by two
orthogonal sides of the rectangular shaped mother glass; and

wherein the first cross point is overlapped with the second cross point.
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