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| NVENTION FIELD OF THE | NVENTION 5 The present invention Y& ates'to a

gl ass substrate and, nore particularly, to a gl ass substrate to be used
for a display apparatus. DESCRI PTI ON OF THE RELATED ART A gl ass substrate

for a display apparag}s §“§¥§8Eggﬁgﬁﬁgmﬁgq%gﬁggégggﬁég heg been 10 produced

by the foll ow ng nethod a fl oat net hod.
First, a glass material 204 is nelted in a nelting furnace 201 and is fed

into a float bath 202. I t ' a nolten tin 205 and
the glass material 204 gggggﬁgaﬁﬂﬁﬂ)@ﬁ%gﬁ%ﬁﬁﬂﬁﬁtﬂi¥in 205. As gl ass passes
through the float bath 202, g gaspuciNVENTBN to have a predeterm ned
wi dth and a predeterm ned t hi ckness. Next, glass 206 15 is pulled toward a

cool i n§ f ur naddc posenirigrention relates $0 pglasesubsirete apdhdner faheutdryato Haless 202.
The coolEﬂguggrggggﬁgg%rﬁﬁﬁﬁgyfgﬁgggmof several tens of neters, so that as

the gl ass passes nace, the glass is cooled domn The gl ass
formed here is called a nother glass or glass ribbon. The nother glass has
a short side ranging from gﬁgveral tens of centimeters to several neters and -

is drawn 20 into a bandD Cﬁﬁ?ﬁ@rfaw%Q%Déﬁﬂén has a rectangul ar

shape. |n case whes §ul§s"t‘z%te!”rfbtr*'heﬂlsﬁl|a§3a% ardRR a%cér@ﬁfgat'&gﬂﬁk%la%aaﬁﬁhaé gpger two
of the four sides of the noth | ass are calledlong sides and the other

two sildeproshend wrthe rﬁ@l&pwme mt‘dﬁg‘l @g,&sh@m@ agagthedicalsd atflost sethodAf t er cool ed,

t he not her gl t Suc Ilshlng,
cl eani ng and ?ﬁgtpgcglg%nm%ﬂgfrjgg Sgl%%ﬁ e rgiselljtlu%gdﬁltmace'mr dlelg f2(\(2’51%\(/8\,1

di st ri bufieat tath CORPdht €Rat bah zme&fbntalim ambhat tigl2as 98 ths gll@ha ;@atedlaismray
appar at us nuf acturi ng conpani es. G ass substrates for dis

appar at uSEEAGHLEHR thel B 4 20hade et PevETIyeRdEe Spaiath b elot her
in accorﬁaf&ﬁﬁed%&ﬁhv@%rﬁ@%t&frnlﬁ&ig%ﬁﬁﬁ L& 2 QtRlcANiRRRALRLS NI, gﬁ:@&ﬁ(%:t uring

conpany or factory. Therefore, a glass nuf acturing conpany ctits a nother
gl ass Lisnisgudled dewiard awiooking fenaeBdsomthegles-aidresidernd Edbh fidugptiaz02.

appar at Uyl aul a%%{zk@%? %”?a?%lg&asf s%\%m t%%‘d metﬁ%l S thay AT pyf i ‘éﬁs'&”
npany to° Suppl asses 0 desired dahce “w "Spl ay
appar at uﬂﬂSug}ahbﬁlmmwii&Cgleeﬂcooled down.
The glass formed here is called a mother glass or glass ribbon. The mother glass
has a short side ranging from several tens of centimeters to several meters and is drawn
20 into a band shape. |
The mother glass often has a rectangular shape. In case where the mother glass
has a rectangular shape, longer two of the four sides of the mother glass are called long
sides and the other two sides shorter than the long sides are called short sides.
After cooled, the mother glass is cut and undergoes steps, such as surface
- 25 polishing, cleaning and inSpcction. Thereafter, the resultant mother glasses will be
distributed to companies that need the mother glasses, such as display apparatus
manufacturing companies.
Glass substrates for display apparatuses of the related art have different glass size
from each other in accordance with demand of respective display apparatus
30 manufacturing company or factory. Therefore, a glass manufacturing company cuts a
mother glass in accordance with the demands of each demander.
Each display apparatus manufacturing company has demanded the glass
manufacturing company to supply glasses of the desired sizes in accordance with display

apparatuses to be manufactured.




0 2 MAR 2006 I n case of manufacturing 15-inch display apparatuses, for
exampl e, a glass substrate of 550 mm x 650 mm a size thhf HARVZNBs four
panel s, has been used. As apparent fromthe foregoing description, sizes of
gl ass substrates for display apparatuses, which are prepared by cutting a

mother ol ass. iflhdetr hiAMRRTi A 30k oBiPAAHIRIRIY AgtysLng gompany or

factory to another. Therefore, is no € case
gl ass sutvbsiratt 85 2hayn & G6Oran ntibethagprasiles foue parrelL Haobtenekéd.ci ent |y and

not her gl asseg_are not.use fficiently, One exanple of such an inefficient
usage is il (€ PRUEY ﬁrwnl'—tg%‘forﬁgmﬁggl.es"}élpél%m%‘zeé A ass by eyl (98 displyst r at es

for 550 apparat6Rl) WHichdisPprayard® A BltHEeS: Mdthd: WiadWaYrd: Q8 4,91 ass
havi ng _short sides of 1 ﬁ]ﬁ) ﬁtm 10 %ase, thlejé?roi her rg g?gsoﬁ%tgpgglgs a | ot

of ar eas?APREIUSIRANYa¢tuERE GemnpynyueieldctoThic anatarl {Ieiafors, itimsbedluhyuge of the

h Lderati f Ll
Above. decar RS o et P g AR e s AR AT e T ey s

subst r atmotki ghiseanareffoeased efficiaisly. aOr®Ehenplgl dsdich BACInEMKEH @RealsSO ai s

at rovi,di.n .glLas bstrate which jnproves the utilization factor of a
"ot hor :[13§t§agm?ﬂ’g{:1(,goﬁst%uﬁ%é F*&ﬂ‘ﬁ’sa%%‘%ediflr*rgg gliss pbsiralge for B Wi K 656 me@scr i bed

bel ow. Tdigplhy¥ trittﬁébsQE@E&t%@ay%&haasﬁoﬁfépéfagﬂitéﬁ'i@ :?'E)Ztr:ﬁgesbcyf ﬂéﬁ}. s

rectangul ar nother glass, 20 wherein one"si 0 mot her ass I's one
side &P e the spshes @bass inphedes arldt ofhareasi thatt dre naoadnenlygised.s Thiasresuliséngt h

equal t%gstéfﬁf;%tse%sfﬁ%egﬁmep@%s@ de of the glass substrate. The invention

provides a g rate“prepared by cutting a rectangul ar nother gl ass
characterized in that 25 the I ength of the one side of the nother gl ass

aspoct ratio of 4 5 andWRMABHOF WA IVRATGY 5 ut i i zat i on actor of
A e e e L R
t he ohg apiges yibsirple wWeithean gffagivelieisiga enubdr glossorThgr ipat@iont dsm ab®0@ mm
e, 91 oSt ohe AR, ALy 3B GGt Retor o Aot Per 91 a5
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
mm; .
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
mm;
the glass substrate having an aspect ratio of 16 : 9, and

the mother glass having a utilization factor of 70% or greater.

2




2 0 2 MAR 2006 The invention further provides a glass subdjgaten %wared by
cutting a rectangular nother glass, wherein one side of the nother” gl ass
is one side of the glass substrate, and wherein a length of 1/n of the one
side of the nother glass is equal to a length of 5 the one side of the

gl ass subst rat@Jifehfiod thing RBHHEA HUWRBLSINALLA ) o HEA fledian, 2. The
i nvention provides a glass substrate®prepared. by*cutti’'ng G ectdngur ar

mot her gicdbe gldsay acterized in that: a length of the one side of the nother

gl ass being equal .to a length of the one sid of the glass substrate; 10
the length of %t%f?émar?ge@idaé’?btfe PRl EaTTds R Hdsoifar shseebarateangr gr eat er
than 3000 mmadeia o 1I6AGH RBFAn SMHOLREEIS] o0 & | LR equal
to or greater t_hatil1 Efzoggmn Té.n pl ural i 1?1;1‘%8?%52%8%112{38%5&@%8869%3?%?gg t he
gl ass sulfa pup Bdhel ihaglasn syttt wheramiip agfitugal nuibennghal & dherepleuthahit y of

h | s haw Ll ' f f 70% h
ol ase. subst r at 2 oppeatioh el o8 Biele el oy GBS W HRBRE mitsy

cutting alasechamngediaxl intidier gl ass characterized in that: a length of the
one side of thel rmhh?r gl ass_being .equal to a length of the one side 20 of
the glass sub&F38e ol thieonesyids of the mother glues bsiag e@ral ihe lepsivelrthgpazsideei ng
equal to0oPtheMRALBEstEzAN 3000 mm and a | ength of an other side of the

mot her gl ass being equal to or greater than 5200 mm a plurality of panels
obt ai it by dithe bingth athbe ghaside o6ibst mather Bass eipg@eruas peat gre@br that 360Of 16 :

o cator PEaped g o€ BRI e U e by koSl BiChec e FoE B ncs

30 Fig. inrhs a diagram showi ng cut of glass substrates from a nother glass
according to the invert]ti on;, Fig. 2 is . a diagramillustrating a nmethod of
manuf act uri ng aapﬁﬁfﬂhﬁ%lo FRBES obiiRpd by FibVIdamai‘gfglgBlﬁ% SRR FghEUAS 80 2§Pess
substrat egid oM R 4@t her gl ass according

15 the plurality of the panels having a utilization factor of 70% or greater respect to
the glass substrate.
The invention provides a glass substrate prepared by cutting a rectangular mother
glass characterized in that:
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 Iength 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
min;
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 92% or greater respect to the

glass substrate.

BRIEF DESCRIPTION OF THE DRAWINGS
30 Fig. 1 is a diagram showing cut of glass substrates from a mother glass according
to the invention;
Fig. 2 is a diagram illustrating a method of manufacturing a mother glass;
Fig. 3 is a diagram showing cut of glass substrates from a mother glass according

to the related art;




to the related art; 3 AR 2006 Fig. 4 is a diagramshow ng cut of gl ass
substrates froma nother glass according to the inventi orngﬁ‘@ég.ZL%@\

t hrough 5C are di agrans showi ng the cross-sectional structure of a liquid
crystal display apparatus; 5 Figs. 6A through 6C are di agrans show ng the

cross-sectiongly gt YGlddi&n Qﬁo‘.ﬁinglciuﬂ&}f Qaé\srsylﬁgtf’ajtéfsqir&ﬁ lael'}fotﬂ&p%?s@%l‘d‘??ralﬁgg 5. 1A

and 7B are di agrans show ng the cross=sectional structure
crystal @Withpinvgngpar atus; and Figs. 8A and 8B are diagrans show ng the

cross-sectional_ strugtur a li.qguid 0 crystal displ.ay. apparatus.
DETAI LED DESCET%ST:S@\I&E?”%-IEEP?EEFEE%@BS o5, ok-sPLatal St Ob 2
accor di ngquia ctReal dRpRAtappatrats] | be described below with reference to the

acconpanyi ng drawi ngs. 15 As nentioned earlier, one side of the glass
substrate acc5idi Bg th50eahe 6Cnire tingrams showing, Hiet crepyieecpnal siyehed ofleass.

Fur t her ; 1;duiB cPfstai BRpBHY j,de of the nother glass is set as one side of
t he gl assladslut()@{sraate.p ?Qe?é?rﬁelug’g to Fig. 1, a description wll now be given

of a case wheFgsw/AhantdhéB sino diagramisdshoefing thentrhersegliassd shrastiregofaa lligngt h of L
m a gl ass tsrﬁxstrate ha%vi_n qan aspect ratio of 20 4 : 3 is prepared. At
this tingYSPrUPHAY PRRAGAHS GPdt he side that has a ratio of "3" is set to L,

the side that Fi}assa 4l 88 0§ didranieshodihe Bt &of-sekiiddl %rrketuhsr & Myt i on
can construct a glass substrate for a display apparatus, which has such

si de RengHal display apresiusubstrate is divided into four or nine segnents to
prepare display apparatuses. Because the short sides of the nother glass
are aligned with one side of the glass substrate in the invention, 25 the
not her gl ass | PHFIXLERDESGRIBTIOMNOF THE BREFERBEESEMBODINMENASt | on fact or

of the nother ass. .l n case qf se ntatiagn of . the gl ass bstrate into
Cour pi eces. - As BARS ORI frcoming” (et ipeengpn (Wil dF sHsGy b EPH J61 panel )
can be sgferal@ub thh &CoMphnyindd@winds: Because 1/n (here, nis 2) of the
short sides of the nother ‘glass are al igned with one side of the glass 30

subst A&t e, t hésHptHionedPakisr pge fige ohthst @ suhstipierrcoming 1o thp iexFaEOR ffe
;t L;'Sé %giﬁbg‘ \%‘&It: %% flglféotg%%@?ggit Ztrhg '1§F§Tfo tfhﬁésfr?&% Gl R i mWirle} oRAOWSRE: A ven of
one side of the glass substrate. _
Referring to Fig. 1, a description will now be given of a case where with the short
side of a mother glass having a length of L. m, a glass substrate having an aspect ratio of
20 4: 3 1is prepared. At this time, if the length of the side that has a ratio of "3" is set to L,
the side that has a ratio of "4" has a length of 1.33 x L. The invention can construct a
glass substrate for a display apparatus, which has such side lengths. The glass substrate
is divided into four or nine segments to prepare display apparatuses. Because the short
sides of the mother glass are aligned with one side of the glass substrate in the invention,
25 the mother glass is not wastefully used. This improves the utilization factor of the mother
glass. .
In case of segmentation of the glass substrate into tour pieces. as shown in Fig. 4,
the size of the display apparatus (panel) can be set about (.67 x L : 0.5 x L. Because 1/n
{here, n is 2) of the short sides of the mother glass are aligned with one side of the glass
30 substrate, the mother glass is not wastefully used. This improves the utilization factor of
the mother glass.
A description will now be given of a case where with the short side of a mother
glass having a length of L. m, a glass substrate having an aspect ratio of 4 : 3 is prepared.

At this time, if the length of the side that has a ratio of "4" is set to L, the side that has a
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gl ass having a length of L m a glass substrate havi ng an ¢t ratio of 4
. 3 is prepared. At this tine, if the length of the side&ﬁ%ﬁgﬁﬂﬁgﬁ& ratio
of "4" is set to L. the side that has a 4 0 2 MAR 2006 ratio of "3" has a

| ength of 0.75 x L. The invention can construct a glass substrate for a

di spl ay 2ROk a4'Usas Mhefh Hap7sygh i L 0% Lags. supstrate. is

di vided into fourasor rg_]i ne se%ghtzhgﬁvéﬁe%%aég C&%@gﬂcgf} gzaﬁf)g'?ﬁ%st%rﬁéegftg.rdl n case
of the clispmuprraraesywehichalidsonch sidelenpthssiThk glass absoite ihéivitied phtafoappar at us
becones t 0. L : 0,375 x L. Becayse the 5 short sides of the nother
gl ass orlﬂﬁ?%gon%ngsht)étp i "*SﬁSP@Hé‘BPW‘PWSoﬂa °§§eo‘§ thF q4adenls sreanengiios gt e i n
the i nvenissible, sitdhef tltdigiaygh@Bgatisb&tdmedasb@f 11k kyr useshs Jhi spiapLoyes the
utilization factor of the npther glass. Although the aspect ratio of the

gl ass 3UBSLsifss plsthegpothgr glass gr Al phithat e alignednvith phe silepcthe rghasso i s

not | i mdyeerdt® it MeS; =8 ' u require areas 10
around the (rji_spl)l gg/eslpl)l\g?{ul&tglﬁ tﬁ%?{og&(lﬁigg%ﬁg%/métl %{%ﬁ?{“ﬁé‘%g‘zmﬁ%mﬁ{%‘g tgﬁd
adhesi orttdfzaorf fagtor bf theboather, gltdsose areas may be added to the aspect ratio.

Because the r nt .high-definiti.on display apparatuses have a screen
aspect ratio ‘gwﬁﬁ ‘h%h%%f‘sﬁeﬁ rajjo of dhe glags; %‘L&at"t Sehias s 13 HHs emhpdmeRYy be

mat ched thé tabpeet rafNfsofian higitddicS Ak MBe. A Felﬁ?dﬁﬁltayaalp PlaGR&Y ?etqthﬁg pfas 0l ass
substrates by cutting a _nother glass |eaves 15 fracpl ons o e oréer of

i nches? arpndthe dispiyosiien tar s isplastcircnier stnfing spascenil laidhesidnoef 4 Botide  from
gl ass s [ i At ligible |evel. As the

si ze of ng’%%:lclr g%?%gyér%p%prg%g?ﬁgd%éfj ttg Egé ?‘%R(egplltagbde%%?%eﬁg% r%cgmgléltgg?ﬁﬁﬂ]iuﬂa t he

si ze of dispdayybpssatssdsstavataesdreonmdpet sitipeofof6 t Be drDidpett GhidsT thbigaseay, the

not her gl ass.can .be used efficieptly. Needl ess to say, the size of an
appar at ggéﬁt%waﬂﬁﬁﬂ?a;@?ar“@g‘_ ‘Eﬁ%’ﬁ?"éﬂp DEIaEYEFat uses using gl ass substrates
shoul d be nmatgheek withil plRasiide odfeldshausliAss W@é&ihg.taeﬁozhe\%sﬂgslgéssl‘éé%%ed
above, the invention can use nother glasses substantially telessly, thus

maki b iffacheaselihe ordsr phinchese therfEactipns 4re siscaded.athaebpthd wdizatonercial asses.
Sone exg L nvent 1.q0::\M 8, di_ scuss: elow. 2 5 [First

Enbodi neEBt?J]] %_Pj_agﬁugs J}ﬁgﬁgfg@%dfg%%y’ \t/)\ﬁeltngtahnée'ér;i%@%tlg‘éﬁl'des of a nother gl ass
bei ng 1200 nmhs Hreesiad bfjaetisplist hpmaratroot tiwi lde vfdetcrghi@sisby ubsimatg thfabl e 1

In the exanples,. the nother glass has an aspect ratio of 4 : 3 and a size
of 1600%_1 g’eﬁ% a5 te ?fPH9®5§&e\ﬂ§§Fénat%aﬁp gptSdisatipatsraehrselpssdiced by
using t hietisedetiRiendlaRecdlcheiodiagRhayi-aBPak atpisataRnaEaftiRxkfURpE} agonal
size of 36.4 inches when 2 x 2 ’
20 apparatuses using glass substrates should be matched with the size of the glass substrates.
As discussed above, the invention can use mother glasses substantially wastelessly, thus

making it possible to improve the utilization factor of the mother glasses.

Some examples of the invention will be discussed below.

25 [First Embodiment]
‘Table 1 shows exarn}:;tes when the short sides of a mother glass being 1200 mm
are aligned with a short side of a glass substrate.
Table 1
In the examples, the mother glass has an aspect ratio of 4 : 3 and a size of 1600
30 mm x 1200 mm. In case where a display apparatus is produced by using this mother
glass, the display apparatus can have a maximum diagonal size of 36.4 inches when 2 x 2
or four panels are extracted from the mother glass as given in Table 1. The utilization
factor of the mother glass in that case is 88.8%. The casec is premised on that the

peripheral portion of 30 mm of the glass substrate cannot be used and cach display

5




or four panels are extracted fromthe nother glass as gi veﬁ in Table 1. The
utilization factor of the nother glass in that case is 8 8o r“’ri‘i'@%ase i's
prem sed on that the peripheral portion of 30 mmof the glass substrate
cannot be used and each display 5 0 2 VIAR 2006 apparatus is assumed to

have a fra?:}iSEr i,pheral i F t.ot.al

vertically aril((:i{%§E taot gie% ti)%lfgghl f}aiilor@%o%lfe?%}lwggﬁo <ici %ah'ighleg )eoriti‘otailaﬁéﬁt IS

not | i mimedverticallyzendfa tohed qietl p‘hﬁrl'ﬁwlrlz@mﬁlly orH®#eveheahil assodmbst sat® and

si ze of the ane I}&é tlhe utlllzatlonfactor is a value indicating

the rel ati® ii%cii 05 45 %Herilﬁ‘@m BOLoB Lt Hie glasysthratcandsizeaidhe fienar ea of a

gl ass substrat Ro@r@@amhe Gitifiyattdst tabig id @%ai@@tiiitﬁf:atm%l tﬂ§§ela%@i€ﬁlgf&%%é gally,
e

the utilization factor indicates the area of [Ffass su ed by
the ared %2 pha mribereglasy anslsthe toanothay glagy suliﬁleate praaagmabs csnmlugtthatr@tlmrea_

means a tgial RRpEl, Aﬁ t he screen as i's

4:3 the Lﬁ?l I'i zation ‘ia‘;% E%/y (tJIPngea ?ndlcatefid&\%haéﬁa fhé %Iéiseﬂﬁ ritﬁ

aspect isimﬁa@byﬁmantadmthamodmfgms showrsby/O#6.or greater. Tables 2-1 through
es in which the short sides of a nother glass are 3000 mm

2-3 sh
and a ﬁ!ﬂ PXOTPHER, ¢ B SRR e e o shogias Jeblots trhape.
Table 2-the SBRWS bHRt €xAMPHR Wﬂﬁzraﬁoﬁ TR ist is 8 ]glc?%ie:ﬂfigfan&%%hﬂ sc%eﬂe of

the nother glass is used for the long si SS Sstrate abl e
2-2 sthsaSP%ISe%meenmn@faictomlt%usgntaifeor t he short side of the glass

substrate (th the s subst.r e bei bot h
exanpl es) . eia%§e§egi ﬂlglgjiikkg owsshOi’V h %Peqﬂﬁ}é&@ Oiizifciggf’fi@ n?(ﬁﬁedti’iia%f t he
short si dee 6@0& imm amt :lnﬁﬂlf ot aeSengh saintOwithhensiies bf sifes afhsthie. gh@ss
substrats?hg g? aspe ratio of the glass substrate is set to 16 : 9.

The prec HrMMo SdeEx A hplldbe lagd ehtbesant side ehide exeihen gessgisven i n
Tabl e 1. dﬂ@él\@é‘reﬂhe 15 §1d€>€ﬁrﬂi’é giabsg sitlratel Mo b%es hS%Q PE%%@%%@&& 508

Not e that the utlllzatlon shown 1 n Ta roug s a val ue
i ndi cat ¥ riged frs theshar gde hf ﬁie@a%ebstmtwe(tlw&sae@fratw of ths glass bststratee banng t he

total ar { Y. ared fromthe gl ass subst

Mor e spe?i?ca??th%kilrhgfes ok i 13 za? Ao th§ gli ?’?ilmp&%ipggretah 1?%?5?“%2’? é\ 6f the
pl ural i t whoft sienel hedinvibdegiaby id h@daﬂoeahd)ﬁhdrhﬁd@ba&ﬁe 2hssyhsthat sdasihewn by
"W. Thus, the ut#lza |on used in Table | differs fromthat used in

Tabl es 2-23PFhHFBIGRE BC glasy sppstatcts set iy ugh 3he Presoapisians {o4 tress| cxgmples

through Zr8thewher dshe $£48F0s 30REGE ThSle 4. 3HBVQ@Vé1't thid &3 fﬂp‘?@l% ARG fedl § 70%
or greater, and when the screén aspect is 16:9 the utilization factor is
al so 20 the preconditions.

Note that the utilization factor shown in Tables 2-1 through 2-3 is a value
indicating the relationship between the area of a glass substrate and the total area of a
plurality of panels prepared from the glass substrate. More specifically, the utilization
factor indicates the total area of the plurality of panels divided by the area of the glass
25 substrate shown by "%". Thus, the utilization used in Table 1 differs from that used in
Tables 2-1 through 2-3. |
Tables 2-1 through 2-3
As shown in Tables 2-1 through 2-3, when the screen aspect is 4:3 the utilization
factor is 70% or greater, and when the screen aspect is 16:9 the utilization factor is also
30 70% or greater. .
As the short side of a mother glass or 1/n of the short side of the mother glass is
aligned with one side of a glass substrate, the mother glass can be used efficiently. This

leads to an improvement of the utilization factor of the mother glass.




3 0 70% or greater. As the short side of a nother glass or ljgfcg t he short
side of the nother glass is aligned with one side of a o< Sbsiif e, the
not her gl ass can be used efficiently. This |eads to an inprovenent of the
utilization factor of the nother glass. 6 0 Z2° MAR ZOO S [ Second

Enmbodi rrenfgjec(}'ﬁ}pE&l%di&\éth is an exanple of manufacturing a liquid crystal
di splay device using a“glass substrate cutting froma nother glass in

accor dance wi t hThéwllpwementn Exangrié dbmanuFieuringguiighie tyshpdisslis@ivas e ce s

shown as an, exa I? of .a qdi spl a%( inthis 5 enbodinent. However, the

present i’ﬁglﬁﬁﬁ_u TS CHiBRS KA R IIsha aqcRidrRrecYIisthapress S phagtiondevi ce. the

present i nvent i BRe Gigideyalisas@pPlbat Kosidih & SRleimHEYCE ahBla 4 GhED Or
the g devr ce.

the display device using I"ass substrate such as , I'n"the
f ol | owi AgtmepdimenfodHevewitniliE trasseniuinigntivnnia fnat timited go TRTEq0d coystavidimglayi r cui t

ti [ | ; I t] t [ th th
01 ass subbrrat o 81k FBUF LR SRS o Rl PG iR Rgene

expl anat i displapd OMESistigrthe glhss sobiteie dush khPDPRiasice unit for the driving
hown in the figures. In relation to the pixel portion,

P ni . ,
_tC he w i t ip(r)ut:; ITglnfﬂ tt‘%@?@tﬁ’m@eéﬂgﬁt@ﬁiﬂf sEpuianegyaly rpputastusing dé Te apdievingeiraiite onl y
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a !
(prefera tVaE%CEtPBCITEGrerﬁBIX iynepted- 20 hydr ogenated silicon nitride oxide film
5002b si mi | arl ypifabfishahseh Fiu ' n{m ' f ﬁﬁ)dm ht he g 40 ess of
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Enbodi kil such ashosigiaon heidb{8m, £idilinod002ide ilshoma sigoh hétritlwoxideyiim is

structur i] f ore f the foregoi insulating filmas a
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20 hydrogenated silicon nitride oxide film 5002b similarly fabricated from SiH; and N-O is
formed with a thickness of 50 to 200 nm (preferably 100 to 150 nm) to form a lamination.

* In Embodiment 2, although the base film 5002 is shown as the two-layer structure, the film
may be formed of the foregoing insulating film as a single laver film or a lamination
structure of more than two layers.

25 Island semiconduc‘t_or layers 5003 to 5006 are formed of a crystalline
semiconductor film manufactured by using a laser crystallization method on a
semiconductor film having an amorphous structure, or by using a known thermal
crystallization method. The thickness of the island semiconductor films 5003 to 5006 is set
from 25 to 80 nm (preferably between 30 and 60 nm). There is no limitation on the

30 crystalline semiconductor film material, but it is preferable to form the film from silicon or a
silicon germanium (SiGe) alloy.

A laser such as a pulse oscillation type or continuous emission type excimer laser, a
YAG laser, or a YVOq laser is used for manufacturing the crystalline semiconductor film in

the laser crystallization method. A method of condensing laser light emitted from a laser
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from25 to 80 nm (preferably between 30 and 60 nn). Theregg E limtation
on the 30 crystalline sem conductor filmmterial, but it lg %fﬁﬂ&ble to
formthe filmfromsilicon or a silicon germanium (Si Ge) alloy. A laser

such as a pulse oscillation type or continuous emnission type exciner |aser,
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pl asma Od&):meiﬂﬁ)ﬁdtooﬁ()(&ﬁ SIEhet pae |1nmylamagl“fuid1 390712:0 formctl hbfckn sidulacian fitit ri de
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i nsul at i §akiihdheaAl A NROGrSIHlkCoRBYriak %sald@@ﬁm@@ondea i Efitdenfent aver or
ina lamnation structure. For exanple, when using a silicon oxide film

it cahSbEhg gateesubAFngHAM 5| s Hmieyne Feethadiligpn hitddemeside fibn.off crEES, and
(tetraet fhyl. %hﬁﬂﬁ%'ﬁﬁﬁt &)nt;ﬁ@ﬂ% Qlico t%&( a%g)ogét%@ E;Eez?%ié{g?e ﬁfver“%r W th

the substrate te rature rom arg|ng at a
high fr ekqumm;z)n(sﬂrﬁctﬁfe Nz examnplb, vehenotsingca glbeuaroxitiertdit y cah b f&nied bO.tgk W cni.

Good ch act s ,of. the.sili mth manuf actured as a gate
i nsul at|P1 ?#DE et Vight Byt o%ﬁgﬁ%@atml Pg?hoa ipise ﬁq@a@h%f%ﬁﬁm

anneal i np}egdurél@mapa 508Ghe Alﬁstrﬁtékerﬁwﬂu&tgeﬁ/ﬁoﬁll3bmtc5@(§lﬁcam oY @&{a{@q
conductive film5009 are then formed on the gate insulating 007 in

or der 2Pt high JEdecrlydd 86 d¥E2) With Rissd prevar Ensivhe 4.5 .8 Emon@mﬁt ive
s OB BT, ALSHISERRL D % RS
300 nm obtained by subsequently performmg thermal annealing at 400 to 500°C
A first conductive film 5008 and a second conductive film 5009 are then formed
on the gate insulating film 5007 in order to form gate electrodes. In Embodiment 2, the first
25 conductive film 5008 is formed from Ta with a thickness of 50 to 100 nm, and the second
conductive film 5009 is forrnéd from W with a thickness of 100 to 300 nm.
The Ta film is formed by sputtering, which a Ta target is sputtered by using Ar. If
an appropriate amount of Xe or Kr is added to the Ar during sputtering, the interhal stress of
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 u€cm, and the o phase Ta film can be used for the gate
electrode, but the resistivity of f§ phase Ta film is on the order of 180 nQcm and the 3 phase
Ta film is unsuitable for the gate electrode. The o phase Ta film can easily be obtained if a
tantalum nitride film, which possesses a crystal structure near that of o phase Ta, is formed

‘with a thickness of 10 to 50 nm as a base for Ta in order to form the o phase Ta film.
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The Ta filmis formed by sputtering, which a Ta target is sputtered by
using Ar. If an appropriate amount of Xe or Kr is added t{p?tigl Al&luring
sputtering, the internal stress of the Ta filmwll be relaxed, and film
peel i ng can be prevented. The resistivity of an a phase 30 Ta filmis on

the order of 2@hetWXiin i@MernidAtyaspniasa Wah Wl aagedbernesediibotad 1 Bat €
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in sput é‘?ﬁlﬁﬂﬂ?tyPﬁgé‘a%‘?H%lﬂ,caB cpifiCHy the Wfilmwhile taking sufficient
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forne rom an e nt. sel ected fromthe graup consisfing.of Ta, W Ti, 15
o, S I A0 a5 P R B S pefedib Setned <BRBR b it ek | o
havi ng onigesetlenlchRsS ite hRiPEInSti@ent] Farthe] NscaROtHduétHefiim, FPEIRQ polRilicon
sem conductor film typically a polysilicon film into whicCh an inpurity
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r ef er abl i i 0 . i.n ogdi i : first
i R e T L R O Y
conduct i wenduckine 2i0m 5008 {droreaefthrh tomivih rtitnele {(Ta$x arclodhel wedond eohddonvd O08
formed. fr tantalumnitri Ta . a t second._conducti ve. fil 09
o moced SO M A ! e dE e e Eo0S TR Pt MRa) o
nitride (@hah)e g8nd BendRERNHINE GOV Edrinee thdmh M SAR%KE PR nlik @t Gm JdPREOVer,

when you can reduce a LDD region, Wsingle |layer structure can be adopted.
Even if teranashires taptadumgitride nég thersheamd cpprauctien inn 5699 foeed DPmrleyi on can
be Moreover, when you can reduce a LDD region, W single layer structure can be
adopted. Even If the structure is the same as that, the length of the LDD region can be

25 reduced by raise the taper corner.
Next, a mask 5010 is formed from resist, and a first etching process is performed in
order to form electrodes and wirings. An ICP (inductively coupled plasma) etching method
is used in Embodiment 2. A gas mixture of CFs and Cl; is used as an etching gas, and a
plasma is generated by applying a 500 W RF electric power (13.56 MHz) to a coil shape
30 electrode at 1 Pa. A 100 W RF electric power (13.56 MHz) is also applied to the substrate
side (test piece stage), effectively applying a negative self-bias voltage thereto. The W film
and the Ta film are both etched on the same order when CF; and Cl- are mixed as the

etching gas.

Edge portions of the first conductive layer and the second conductive layer are
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25 reduced by raise the taper corner. Next, a mask 5010 is for med from
resist, and a first etching process is perforrred in orderft T ang

el ectrodes and wirings. An ICP (inductively coupled pl asrra) etch %%th d
is used in Enbodi ment 2. A gas mxture of CFa and 4, is used as an etching
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10 proced¥ig.8B)this point, regions of the gate insulating film 5007 not
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or arsen but phosphorus is used here. In this case, the

conduct i iﬁg) ’é@’)é?lgc (‘%éﬂuﬁeé] By REOHOBITES HEgdsTa: dnithis C?Wpﬁ‘ﬁﬁf’?“@ﬂé%ﬁ‘ﬁ?“t 0
inpart thg1nd $o8s Q&Bga'é%ésléé o/ the @RFuR9 efién'ie?ﬁ td fﬂﬂ:}éﬁ' they nrtﬁﬁ' &)ﬂﬁucﬁl%tg 4ng 020

are formed in a self-aligning manner. "The inpurit el ement t npar t
t he n-1§dastciongict regiany 30 7tthe026 rce farmet iior ﬁ&iﬂgnmg thanned 0-The Gmpulxty102

element to impart the n-type conductivity in the concentration range of 1 x 107 to 1 x 10*'
atoms/cm® is added to the first impurity regions 5017 to 5020. (Fig. 5B)

Next, as shown in Fig. 5C, a second etching process is 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 lavers 5021 to
5026 (first conductive layers 5021&1 to 5026a and second conductive layers 5021b to 5026b)
are formed by the second etching process. Regions of the gate insulating film 5007, which
are not covered with the second shape conductive layers 5021 to 5026, are made thinner by
about 20 to 50 nm by etching.

30 An etching reaction of the W film or the Ta film by the mixture gas of CF, and Cl»
can be guessed from a generated radical or ion species and the vapor pressure of a reaction
product. When the vapor pressures of fluoride and chloride of W and Ta are compared with
each other, the vapor pressure of WFs being fluoride of W is extremely high, and other

WCls, TaFs, and TaCls have almost equal vapor pressures. Thus, in the mixture gas of CF;
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atoms/cm 3 is added to the first inpurity regions 5017 t S@ﬁMEFl g. 513)
Next, as shown in Fig. 5C, a second etching process is pgf?f fi t hout
renoving the resist nmask 5010. The etching gas of the m xture of CF4, O,
and 0, is used, 25 and the Wfilmis selectively etched. At this point,
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bet ween Fheexagiptd)itiRgpro@kes cafrictl bet Wtk iuh BRcaRhtoh Qoifabelskd 817020 d20 ke V&P MTES
possi bl e to _nmake the_etchi ngin_gzate 10 of the Wfilmhigher than that of the
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In this SBEE i rocess
and under h %lgtl oned @t&mﬁ%l%%g@ggpgg%%rﬂ g%ersofn ggbé g)ﬁbllng?pﬁ!r:g{}g%/cp

el enent b sdch'phafttthnge@hé smnemadwivddmerwﬁ(ﬂgl ios5026 ped usedFor meskanplies  t he
process LS ¢ t.h an ag cel erati olta e set to 70 to 120 keV
and 15 af™B" gggﬁeﬂgﬁﬂﬁ% R Brﬂ%?téﬁ/ﬁd‘?% Al it t%ﬁéwl?‘??p'ﬁﬂdief {PeraRitths are
fornmed i psitidgs @ffthta st fcbfiditctivd ng@ts 50Y1art8G02RS TheiiRdy, BEahdt iiputis! RBENs

sem conduct or éers in Fig Doping is carried out such that "t he

second % hpe t‘béﬂ L@t Wnleﬁye?“fse Wiﬂtf%‘OB@G’@ﬁ@%}édPé§dﬁ%R% thepsacped
i npurity 1rﬁ—ﬂtnﬁﬁ§ M igdsdF8o | STRY hhd ¥ eg‘?:{g ehiFiB [%f'ﬂi é‘:llt 3P aéc%r&agg e (8@l (ROS
uctitve 1

under th apered portions of th Irst con ayers b a to 5026a.
In this Wagknesseddaperédpartionsyof tegiissheonductive layers 5021a to 5026a. Note that in the
semiconductor layer that overlap with the tapered portions of the first conductive lavers
5021a to 5026a, the concentration of impurity element slightly falls from the end portions of
25 the tapered portions of the first conductive layers 5021a to 5026a toward the inner portions,
but the éoncentration keeps aimost the same level.

As shown in Fig. 6B, a third etching process is performed. This is performed by |
using a reactive ion etching method (RIE method) with an etching gas of CHFs. 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 layer is reduced
by the third etching process. Third shape conductive layers 3032 to 5037 (first conductive
layers 5032a to 5037a and second conductive layers 5032b to 5037b) are formed by the
third etching process. At this point, regions of the gate insulating film 3007, which are not

covered with the third shape conductive layers 5032 to 5037, are made thinner by about 20
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20 5027 to 5031 are fornmed. The concentration of phosphqggUﬁ%Qﬁ%mgdded to
the second inpurity regions 5027 to 5031 has a gentle coOiic tr on
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poi nt, regPBhseBicopgctydavers RAYA Sarmiteg picharusbd¥ Ts-wHine Hiiad sontyectivee lavesed
with the 4dpdShan tinV ; 3 - - ' r. by
about 20 11 0 2 R8s SRARHG! i Sﬁy’ﬁ‘i}&g?% hig“ﬁ%‘fﬂe %@ﬂﬂg%ﬁﬁ%@%{%ﬂeﬁg&
process? seH-aligaingenomdr. i Apthis tiper thgivomde S0Rited of HO3dandseonamhduttoplayesy

regi ons t.0 31 ich aoyerl jth the first .conducti | ayers 5032a
o0 50372 00aapor e Ral Wbl 5 EiE Rt oBe sltFree xR O BbR I Dre MU T,

i mpurity wiegigonstiandodhere Soveraortlh ianREkl sk SAINNPhaipBofu@lifaddedTRehe as
shown in Fig. 6C, by a third doping process, fourth inmpurity regions 5039

to 5044 NEPURY FLYRRE @ P4 phdi Sopeeniratiqnge respeativelyon g tinpindty t ype
are formgdg;l | ] S4: I - TTTs.
The thi ra BomOnG re XIce S, SRR Ohod TURE itk LRAT) 1R Tl ARRATY

el ement5 ceneentiaton ispuadetdx HEGiachs 167 etdnoveretiniany af the imgirfty adgigni ng” manner .
At this tine, tﬁgt%hs%% su ffﬁceéﬁeof th.gyisland S m'c(gnd ctor |ayer 5003
and 5005 whi ch Torm hschaniel “TEfs"™RHY EESPSGE EAPFSLit 51° TREHEh 55086, and
the wirismi@adiétonides834 The teay ehpd wnliftie Negs 50303308835, Rhasapgrus is

added to th i.pur i tﬁ‘?regi ons 5039 to 5044 at different concentrations,
respect i \;quﬁgp Witk istapd spgogructorrlaverp fupedomis gate Flepirasispi Thy msiaidd

usi ng di bpRANEd Rt aARaNBuic IRkl ¥ne. HCRRRENtSAY Fakl ¥or1020
to 2 x 102 1 agtlol\/glcwf% innanyugggﬁge ?nﬁpuirgrfety reggli%gﬁz.f@r&i}bﬁ%%g%%g%ﬁp to
this, 2Qevimgurity regions are forned in the respective island '

Z_ﬁ(rjn ggggUCt or l&%{&rtﬁe re-!;lly? n"}agf-( r583§ psalgr%oggcﬂ %l’ls?etpi of% ac{i{?1 tl%rgstheS 9r§pzdrit3? g%%enl%OBS’
added in the respective island semiconductor layers for the purpose of controlling the
condudtivity 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 is performed in a nitrogen
atmoéphere having an oxygeﬁ concentration of 1 ppm or less, preferably 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, in the case where a wiring material used for the third
conductive layers 5032 to 5037 is weak to heat, it is preferable that the activation is

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

Further, a heat treatment at 300 to 450°C for 1 to 12 hours is conducted in an
atmosphere containing hydrogen of 3 to 100%, and a step of hydrogenating the island

semiconductor layers is conducted. This step is a step of terminating dangling bonds in the
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overl apping with the island sem conductor Iayers function_as %ate
el ectrodes. The nuneral 5034 functions as an island sour8& $ign3Ei8 i ne.
The nuneral 5037 functions as a capacitor 2 0 wiring. After the resist mask
5038 is renoved, a step of activating the inpurity elenents added in the

respecti | ' tor | ns,for the purpose of. controlling the
conduct i éi@‘%l%?%{’@‘%g‘?ﬁ% g?g?eg% aﬁ% e’é‘ggérgihé’gm&ﬁ?' 237 dﬁoﬁ’ﬁfe‘fﬂﬁﬁas MRS Ry et hod
using a flusmadgdrogameiah (using ladeideh eRcited bydRmaRRAE 8t taded®ithod or a rapid
t hermal anneal i g e hod (RTA 25 met hod) can be applied. The thernal

anneal i ng net h&ge b& %‘é? e ipsnlabing bilpb e ofa sibepmenaitridy filiy isferosy gen

concent r &kiHoN 118fknk I ref.er ; o .400 to
700 C. L yp cal Ty S0 G50 e fiebad oy BRI ol SRR BLad

conductfedrenic Begaidy patetiahisufosnedtwesoar | After thag etchirg ish@rrdaounits ifogn
mat eri al Cgﬁtg&goe% the third conductive |layers 5032 to 5037 is weak to
heat, it TS preferable that the activation is 30 perfornmed after formation

of an interl ay@hen,ns theadrivivgg it duf gt dupbd girfiot 5GLMRS0UE SorMhfdct with
i ngredi e[&;) to protect the wiring line or the [gl ke. Further, a heat

treat men Sfousgsoregigny 8oihe island senpigontnctap laysrsi andcd Ariic wasengi W4drfor enntass pher e
contai ni Rgthie LGSR Qs 3t iR ARG dﬁcta{ﬁ erd Lret}xg%e%geﬂ??ﬁé pqgelj[p%rq'o!nsall and
seni conduct or Iayer§ i's conducted. Thi's step Ta a step of t&rmPRatrny
dang! i1y chredting electivele 1550 agd piicARcABEEs S651 amhSLit e hrajeerFiy 7Ahemral | y

Cusi g ny Bl el atsg oS A rireipotition e it souRgnonch o pggs o
i nterl ayefid wising SEMIFirtleMBOdiRelMectodd 50 0MdMYdMbihgd dPadild: Telid ali@bHed

with a thjickness of 100 to 200 nm Then, a second interlayer insulating
filmb5048%6F an 5 organic insulating material is formed thereon. After

that, etchi ng IS tlﬁ@érﬁf‘)&ﬂmgﬁﬂ thtoggl'ggf;?ga’rgﬁl 4§ Sﬁlg\lﬁg 35 aggg@e \%A!HP sEerf%Hr%r zi1 ving

circuit portion, source W rings conta h €’ source
regi ol eiglelgatd wiuaimek, s énple gaid yotoureloayedsy mahiogage dinaiure snralsode2040 f or

contact wth the, drai egi ans. of. the i.sl and sem conductor | ayers are
formed. In the Bio&r Bglﬁ%?on%eadrlvdn%gﬁ%tcﬁqrﬁﬂ’ V&t d‘e‘ﬁ‘gé%f’é—rg%oa“&lt el
el ect r odpschaitz] TEMhnE Qb pRePpdabiBvitd i1 widle TFN@nd GRISE %é_ 8a8lde Ghk 0de
5050 al | %?Ae%&}tl{l c connectjon between the source signal Tiné 5034 and

writing MErsubsiREE. pPYal| 2 Bibgiate bgslonng 20 anen edive spabitagdstapALi t or
are in agjiagReificafdbn¢el . In this enbodiment, though the witing TFT is shown
as a double gate structure, a 15 single gate structure, a. triple gate
structd® e or ebethisembddinenyatnd ttianstolithe pieh clabsmieb ereusedapped 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 matrik.

Further, according to the process described in this embodiment, the number of
photornasks 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 (éource 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 shorter, the manufacturing
cost can be lowered, and the yield can be improved.

30 Next, after the active matrix substrate as illustrated in Fig. 7B is obtained, an
orientation film 5053 is formed on the active matrix substrate and a rubbing treatment is
carried out.

Meanwhile, an opposing substrate 5054 is prepared. Color filter lavers 5035 to

5057 and an overcoat layer 5058 are formed on the opposing substrate 3054. The color
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As described above, the driving circuit portion having tmfr%g? nel TFT
and the p-channel TFT and the pixel portion having the i and the
storage capacitor can be fornmed on one substrate. Such a substrate is
referred to as an active matrix substrate in this specification. 20 In

this enb%ﬂbf‘ﬁ?&rs aBNErRAdd QRE Rt tﬁ@ﬁdmoﬁﬁlfﬂﬁ} F? %?sanart Bl\ﬁg LAPREG, Wi th

sour ce lines and writing gate signa pose o
shi el di n@ayﬁr 8034 oyhiap sperchs THistsome o séree pisaeb adighcshiddiag flAmt kﬁm&te ss ng a

bl ack matrij x ing to the described in this

enbodi rreﬁ?ces?aﬁ%% Sﬁ?fﬁﬁ‘iﬁf"%ﬁ Lﬂd?ag?ﬁi’@ﬁ? E‘gg‘?ef’:;rsf F CORISEF et SROAG 87 act i ve
mat ri x suespikel de@dcd)dt Keprefepabid MRt (R redRB AIRE Mk Qﬁe b doRdraekr are

sem conductor |ayers, a pattern for the first wirin (source signal Iines

and st ¢r Agengsd 5aas ogveran sushdhat thesorplagesypea shisldedifom 1@1@ p- channel r egl ons, a
pattern for t h‘?‘hﬁ ?(Q{'é tfﬂE‘P T 5(%'3dtht% bﬂ?etéo?d’rrhltfef fdﬁér@S% ge\é\% r1|1 093

(i ncluding the pIxe ectrodes and connéec ect]
resul t, filter pyacdss amweldeppﬂche as o pligr with be dﬂiﬂﬂﬂﬂlﬁg'&lﬂbﬂrm 5060%4 f(ﬁ‘ﬁlﬂa be
roved., 30 Next, after the active nmatrix

| oner ed and t
subot r at SR | T Eepestt ey e RrdomaccBY HORAl Disdie 0P B CT G PN 5053
is formedreofhrinBe vAgf hMBicRRdE iof SUPStiat eTRRE Bid Uk Gart B@%Jﬁ%ﬂt frbxﬁor |

carried out. Meanwhile, an opposing substrate 5054 is prepare
filterlQ a?@ﬁ&ng{t}% ma@ﬂahgmpﬁﬂ@emn@l/mﬁ@mmsmga%@ﬂ%dB@lrwletor @mmé@ramn t he

ot et ur 45 WERRS R R ereP 0000 5850 Br o obLihr it bicoesi Rt Bl o

filter lape2 HObAMOesttraplyoyer 6 e TEiEShe$g11t dsmista 887 Whe kifOachiSe @natrix
| i ght -shi el in fi m Since jt is cessary to shl,ﬁ&dfromllght gt, | east
spaces a %é‘ PPOSHE SEoHRECA? ﬁ cErelor e adier OveffRahaye 2058 1s

el ect r odesmelitof b phiHo@H A8 (Berhldaditidd6roi B8 r& Q) BitedidlShET . dsaa%l}tlﬂﬁde%ﬂﬁ ofol or
filter are 5 arranged so as to overlap such that these places are shiel ded

from I%%yAR acrylereside col or filter | ayer 5055, the blue coI or filter layer
oorh (b e e SRR of i ScbAEL peYofuBlE AYSHLARP IR BRI 2 | O

with the connecting € orma e respective col or
filters dtwstritod i figdyBrihe spgcapingryetnt aﬁrangedinn al&:rc)ﬁplogng eshsragmbs4aneas ter med
ormed froma 10

with a thi ckne lto Iorfllters can be

phot osendlt YEn it EPEF et G ipRE St o AR S A LOMABICPPTARE ng

i nto congikkahALI0eN so b dlidh GkikasBEDLE &eﬂneiﬁgrcﬁ@lﬁt éxﬁwﬁrs&%&%a%s thal Be 4M

t he hei ght of the spacer can be nmade to be 2 % preferably 4 to 6 m

Thi s &Y gRangegaysr kegdplamibtice Be thgcdriving Wrﬂp@m@u%mﬂmbe agranEedive a8pposi ng
substr at go@gr%eagﬂ&re%gnhgs £AGH: S’Jal?l%m'g[é?e overcoat |ayer 5058 is

After the overcoat layer 5058 is formed, an opposing electrode 5059 is patterned to
be formed, an orientation film 5060 is formed, and a rubbing 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 sea;lant' 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 liquid crystal material 5061 is
injected between the substrates, and sealing agent (not shown) carries out full encapsulation.
As the liquid crystal material 5061, a known liquid crystal material may be used. In this
30 way, an active matrix liquid crystal display device as illustrated in Fig. 7B is completed.
After the opposing substrate is bonded to the active matrix substrate. the
substrates may be separated into a plurality of respective active matrix display
devices. In this regard, it is possible to utilize the method disclosed in U.S. Patent

5,982,469 or 6,099,672 although other methods may be used. Entire disclosures of these
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formed of a photosetting or thernosetting organic resin terial such as a
polyimde resin or 15 an acrylic resin. The arrangenent Ztgﬁv@%ﬁ@&er may
be arbitrarily determ ned. For exanple, as illustrated in Fig. 7B, the _
spacer may be arranged on the opposing substrate 5054 so as to align with
t he connecattértl gl.ectro%engSO.bOrf t he spacer may be arranged on the

opposi ng PEUbSTF RLERELC STCHOR GIAFI%Gn with a TFT of the driving circuit
portion. Such Bpeecems fde DAt 2ot AMRIEETOME . tRGvVRDk S efl?rﬁﬁd Qfvstdie
driving circuit portio or may be arranged so as to cover the source

] n 0
wirings afisplehdevaseaionmagd i thg sbovaf pregessisearo 0B thpagatd siyustur5068 cmbotionered, an
opposi ng i n Q. be forned, an orientation film
ﬁgfgégﬁ%%g%&%%ﬂb@f Ept%t{o e %t%] S’B'fl(:tlms‘3 ac':lgrotf g&ﬁf Btﬂqc.mrﬁen, the active

5060 is formne a rubbing tr men
matri x Substrate which the pixel portion and the driving circuit 25

portion f .thereon is adhered to the opposing substrate using a
seal ant %ﬂd%{fﬁ%% entﬁs m xed in the seal ant 5062. The filler and the

bel ) . b . hy:0ft: Lt B dy.
spacers hel p tiige fyRwaHPSHAE&SribO DersRAC G faliOriE tqda|18ﬁ19e&}’%it Blg@‘lg{ i s

constant gap therebetween. After that, a liquid cry mat er1 al

i nj ect ed IPPEREBNULME 2 sEldpst ulstease cakithgsBaini menalenglassniot acshelande wathr thes out
ful'l encaps I QR 1 A% rquid crvstal paterial 5061, a known |iquid
crystal 2%?%4@%1 ‘gﬁ%'lﬁ%ﬁ%%gl&%rbﬁﬁh?Fﬁ’cé’xéBm\R/ﬁ?/‘fnC&Edlé%%sﬁ?ﬁgpfﬁ%lPP?ﬁ& i quid

crystalodi spl ajitbenghcthe alispildyl agiarate dedordify o tikBehBodigwn Bt i@ldstratdf b€k t he
opposi ng sq_ﬁztrat? ..s. bonded to the active matri x substrate, the .

subst r at SR TSI EplAYAndTae She nyeptian i Jotdimitest et diaves! arwstal disarr i x

di spl ay . £8uia68Sbut! dnbRiadasteday fh Of ED-Ssch WS hQutdrlal At d

di scl osed@?n u. S.u Pa?enta 3155, 982, 469 or Sée, 09%?%7%%@%%0%5@%?%& Hnﬁ]ﬁgds may
be used. PREjaEUS. gichep editeappefatushese 14 0 2 MAR 2006 patents are

i ncor por at ed el : o)t st not.ed that,. though the TFTs
in the acti vehr?}ﬁae‘t Wﬁ?p‘%{%géﬁ%ﬁgﬁ?‘g e}éérnﬁglf%s tﬁ%lil%gs\bﬂcg O RIAEE Toﬁﬁﬁ%g’hﬁﬁ &ﬁe
above D3 doessies &radapfedatd apreflatitors typecliytid, crykials desphadhpmpdtus, MRiicheis
applied tp.TFTs. of %]EOL omgate structure flnd of other structures. 5
[Third EfBEECHEReT Hha4id crsi APy pPraass pf e sscond sabyfimehuf act uri ng a

liquid crystal Agdos@hg¥o tl@ep@&bﬁ% %&ﬁ%ilﬂ&t,aalghéﬁf% RPRL srujﬁgt?%?f‘ép&jvﬁ'% fFFé).m a

not her gl ass in accordance with the invention, which i er ent omthe

second erfbdsimslat telithe 0Bs stowr éwifagsT4) isl prepiretouSbsthendy,splreyn dippaisat us
sccor bl U6, STROMLTEIL 3y AR AT R BT g
20 pixel electrode portion and a reflection electrode 5202 is formed there. It is desirable to
use a material having an excellent reflectivity, such as a film essentially consisting of Al
- or Ag or the lamination of those films, as the reflection electrode 5202.
An opposing substrate 5054 is prepared. In this embodiment, an opposing
clectrode 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 for the
transparent conductive film is a compound of an indium oxide and tin oxide (which is
called ITO) or a compound of an indium oxide and zinc oxide.
At the time of fabricating a color liquid crystal display apparatus, color filter
layers, though not particularly illustrated, are formed. It is preferable that adjoining color
.30 filter layers of different colors be formed one on the other to serve as a light shielding
film for the TFT portion.
Then, alignment films 5203 and 5204 are formed on the active matrix substrate

and the opposing substrate and the resultant structure is subjected to a rubbing treatment.

Then, the active matrix substrate on which the pixel portion and the drive circuit
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apparatus, but can be adapted to an OLED-used di spl ay appaga% W%’P |
gl ass-used display apparatus, such as a PDP apparatus. Th @g

description exenplifies the fabrication process in case where the 15
invention is adapted to a reflection type liquid crystal display apparatus,
whi ch i spoiliohfa8) 8Rthed LR Lddisth |, 6l rahys Qf, kg second
enbodi meI()]t. _Agc_ordi ﬁgat 0 te@p?elc nd Sg%%ezéi ﬁg%r?@gﬂxgg@?@eﬁggt rAl%xa éﬂ%st rate
shown i nisFingged BAhE sseatphtad20bo tha evo sebsamamre ndkrgd (TR hdr switle @parifaom

Subsequent aresi,n fi,l m.i formed a third interl ayer in ing film

S501 o't Bislalips BroaRth ter it arallRBRER Trremede B Bustn Sel koct i on

and a r efilleC bewre bott udRatb2 ARidhSark diesbriaEs:- schl%dib?{ald@éfailiﬁglah@ntt(ﬁ?t use a
|

mat eri al havi n%* an excel lent reflectivity, such as a m esSenti a
consi s®i MPvEY- A kngyyn lgnid crysted masgriah san bhusst fomibs dapid grpstalasatetiad 52871 ect i on

el ectrod : i u 4 reparedonl. [ di ment,
an”oppos iy Caios op RERE Al ILBRIL Fhip il ot SnPUPREFE, spil hipRuraR
substrat wap054. The opposing 25 electrode 5205 is forned as. a transparent

conductive fil avai l abl e materjal for the transparent conductive film
is a corrpoundAgE_‘erg_ﬁei%O_Efﬁgo%batéatanlﬁ l’?‘?‘ij%ﬂxfodge( AT n?aéﬂxcséll%ﬁréﬁeﬂ 9 or a
conpoundsistratds inaglibe @bﬁ*&t&ﬁrﬁ@ﬁl phirfiey @X dBectift abthe thatiR dddpldyaliicating a
color liquid crystal display ap[gar atus, color filter |ayers, though not
parti @ arly ilhf diengipegan aHeaptedhpgemi{rapgnipyied saiisplehappapdivierfg col or
30 filtepy iSe19 redl s serve as
P e S R T
5204 ar e for médasssubdimteadoi displapbppaxatssd steaadiag tatid relhedoppasicng slobst r at e

and the resultant structure i.s subjected to a rubbing treatnent. Then, the
active nﬁ‘?ﬁ%a%oggﬁ?rroitaén%theﬂ/ﬂ?ﬁ% the pixel portion and the drive circuit 15

0 2 MAR 2006 peebddafy @fife idfeiBen,aRd shdie siaPRO %I M&theUbsis a8 Al ewadhefied by a
seal ant 5206. filler is mxed in the sealant 5206, the two substrates

As a
are adiPebidd of diyelpssuliftiic forundisplayappiraan ddicprbvelnelnisy thaghort sidept and
t he spacgr.. , l:d quj. . 4C t er 4 7} il . ot h
substy at B MRtk ekRs o AHEfChHR Bue TRACH e e b, EE RBIAREMG
shown) . Aikzaown fhétquofdthe mystherd glawt eBeabisectin dne sideed themdthe ¢laggus dsat yst al

mat eri al ,5207. reflecti type liquid.crystal displa aratus as shown
o AR as (el Bt e 4B SRt i I R s Eimon el A AN o o
to the aghiRifBised X THEDRLHIR By art DEproSaBSiALES ullB¥atRe HepAbAlRAnbMLS a

plurality of respective active matrix display devices.
20 glass.
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10 The invention can adapted to a sem -transni ssion type di@f@lm g arat us
where half the pixels are reflection electrodes and the r i g I f are
transparent electrodes. @ ass substrates for display apparatuses according
to the related art suffered a low wutilization factor of a nother gl ass.
Accor di ng“ﬁo thcg i nvention, the short side of a nother glass is aligned
with one MY HUMSA N e gl ass substrate for a display apparat us.
Alternatively, 1/n of the short side of the nother glass is aligned with
one side of the glass substrate. This inproves the wutilization factor of
the nother gl asls. Bacseaisel effpanyfiacteringsn gitsstsobstrats ¢renprigiess i s used

directly as the one side of the glass substrate, in the invention, the
not her gl ass i M6 a%@?@l?ﬂ%p%légﬁtie&a%“?@s%ﬁag in an inprovenment of the
utilizati gsurfobet oubsehiethe mother 20 glass. 16 0 2 MAR 2006 What is clained

is: 1. A nethod of manufacturing a glass substrate c_oggri sing: cutting a
rect angul ar shapewimpreide of the recangplanshaped syothes glasyjis aignesh wich peg es, |
wherein o i C shaped nother glass is aligned with one
si de of a?ﬁFZ’gg‘?let%\%\t&wé]%fﬁlﬁeefoﬁgglrgésgﬁruggt%ﬁ%ﬂbstrat es, wherein one of the four

gl ass substr at esefeasore ¢fthsfoue ERSS sibstiatesbis & Hest cIst peigohpdwesi des of said
one of the four glass substrates, wherein the rectangul ar shaped not her

gl ass has °ghegarghydesafssaidsonepl thy foupglasp subrbgisial si des of the rectangul ar

shaped not her 2550 aﬂgg%, i I i ver with the
second cross pg%hnt ;the er nﬁrtgg%?ﬁgﬁ&%ﬁgi#gﬁ#%égé%dgrggssﬁlgt saﬁas a sane
si ze wi t hoehggonal $idgs, of dincirectahgul @i shapatchothér glae ,f our gl ass substrates has an

aspect ratio of .4 . 3. 2. A method of manufacturing panel , conpri sing :
cutting a rect &Wa{ﬂl%ﬁwsfﬁ%ﬁé%ﬁsm%wﬁrlag@ Wb Mgseqedstos seint g ass

substrates, wheoh%}eme&ﬁo?iﬂgtefoe{ gmé}sesuﬁafaft%r}gﬁlg%gn&é bBP SN BRLNEheShASS 1S

aligned with one side of | east two o ur gl ass substrates,

form ng a pl ur ahereyn edchtofithe foint ghassrsahgiratesdras an espect mtio b€dsB. one of the four
gl ass substrates; and formng a plurality of panels by dividing said one of
the four gl ass

2. A method of manufacturing a panel comprising :
cutting a rectangular shaped mother glass into at least four
glass substrates,
wherein one side of the rectangular shaped mother glass is aligned with one side
of at least two of the four glass substrates,
forming a plurality of thin film transistors
over at least one of the four glass substrates; and
forming a plurality of panels by dividing said one of the four glass
substrates after forming the plurality of thin film transistors;
wherein one of the four glass substrates has a first cross point by
two orthogonal sides of said one of the four glass substrates,
wherein the rectangular shaped mother glass has a second cross point by two
orthogonal sides of the rectangular shaped mother glass ,
wherein the first cross point is overlapped with the second cross point ,
wherein each of the four glass substrates has a same size with each other, and

wherein each of the four glass substrates has an aspect ratio of 4 : 3.
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substrates after formng the plurality of thin fil mtran5| Qrﬁ‘ﬁR%ﬁé\m n
one of the four glass substrates has a first cross point by t ogonal
sides of said one of the four glass substrates, wherein the rectangul ar
shaped not her gl ass has a second cross point by two orthogonal sides of

t he rectangul ar, shaped no ass. ereipn the first c oss IS
over |l apped witHR-th St et achiTie 2 Slass BTG CRHA IS I ¢ e Rer Shir gl ass
substrates haspRps@iEa fctRighial thapash g{ep f W& ngach of the four
gl ass substrat EsPhas %ncas%%\ﬂct gtl o of ga:SS]%.nﬂ(ﬁ 0?2 K/AR 2006 3. A nmethod
of manuf act uri ngtiag ghasstaaghlst $lmpednmﬁmrg‘sliss1igtddttéea$t eps of: preparing a

rect angul ar shaped ot her gl ass by float nethod; and cutting the
rectangul g‘? §Fﬁﬁgé‘ﬂj SHiEhrer glass into at |east four glass substrates,

wherein one si g@eRin 6&@51&@61*&6‘%&@1?11&9%%% ARIHe b1agd A%Fgh& With eRed wth one
side of at |east two of four glass substrates, wheréin one of the four
gl ass subside af as ldasigwa Off|th@ﬁ0uwl@svssmtrmes,by t wo orthogonal si des of said

gl'ass has a SeCBTIL B0 Bl AL Byt W B OGS e aBUtY 't ho r ect angul ar
shaped nothebriBddnsl sidesher Ridoddt the foul gREPSGbsh@ied! 1S overl apped with the
second cross point, wherein each of the four glass substrates has a sane

size with eachWwhersn theamangmér%amd@a@hercgiass hes 4 saepndyFiassPYBL et es has an
aspect ra f uring a glass substrate
tDh‘ﬂo nfaf"mdessof tﬁ'e aH%ﬁlQlosql Iggg"rémgl%er

conpri si ng: 2 T ect ar s glass into at |east four

gl ass substrat a&]ﬁreuv\ﬂﬁrf&strbrmqaoﬁitdeo@ﬂaplb&l wiglctharettndrecrasbapid, not her gl ass
i's allgned w th_one %%9?1 of at |east two of the four Iass substrat es;
wher ei n one of WhEER Oéﬂa%@u%%ﬂsgwa%@ée% agame sige vithgagh prhandy ¢ wo

ort hogonal si qvqlécf%ma%ﬂeo? i ass gslg%bgt%lés &J%UQ%EB%WSB wherein the

rect angul ar shape as a secon ss point by two orthogona
si des of the rectangul ar shaped nother glass , wherein the first cross-

point is overl apped,w t ond.cros wherei n each of the four
gl ass substrates had Mt Q%L%IEIE‘?”Z{% W@%%&@Fﬁ%‘bﬁéﬁmc%ﬂﬂlﬁ%er ein each of the
four glass subgiiiahesreb@fg@hr dBPEEhothRE b8sOhtold Isasfour glass substrates,

wherein one side of the rectangular shaped mother glass is aligned with one side

of at least two of the four glass substrates;

wherein one of the four glass substrates has a first cross point by two orthogonal
sides of said one of the four glass substrates;

wherein the rectangular shaped mother glass has a second cross point by two
orthogonal sides of the rectangular shaped mother glass ,

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

wherein each of the four glass substrates has a same size with each other, and

wherein each of the four glass substrates has an aspect ratio of 16 : 9.

5. A method of manufacturing a panel comprising :

cutting a rectangular shaped mother glass into at least four
glass substrates, wherein one side of the rectangular shaped mother glass is aligned with
one side of at least two of the four glass substrates, and

forming a plurality of thin film transistors

over at least one of the four glass substrates; and
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5. A nmethod of manufacturing a panel conprising : cutting a rectangul ar
shaped nother glass into at |east four glass substrates, %‘@rﬁ'@i@w si de
- of the rectangul ar shaped nother glass is aligned with one si de of” at

| east two of the four gl ass substrates, and forrri ng a plurality of thin

filmtransistors .over. at. | east e of thef strates; and 18 2
MAR 2005 for mi fJmEng plugglity 9 e%gﬁe‘fgldﬂ’)g ﬁﬂl ‘g%tﬁgquH ® of the four

gl ass 5Ul@%sﬁﬁfe@ﬁﬁ@ﬁfbﬁﬁm@%é@lﬁﬂlﬁ%tﬂi&ﬁlﬁ{ fr&r)élsﬁjrst hin filmtransistors,
wherein one of the four ¢lass substrates has a first cross point by two

ort hogonal si dedersfin s:aﬂdf&eéomfglamesubamtesg}hzasasﬁrsmdn%mmby wherein the
rectangul ar s ed her SS se ond cross point by two orthogonal
si des of ?‘ﬁ% H@‘E&‘)&ﬁ%ﬁgﬁr f %‘Hﬁﬁ%@“é‘c UbSUG}Er ein the first cross
point is overl m@%metr&taﬂgwa&@ﬁ@adn@dm&s%aewasecwﬁtfé&g Tp ARG 1o the four

gl ass substrates has a sane size with each other, and wherein each of the
four gl asertbegsseat adwfmreaﬁanaémpmo&englasse 9. 6. A method of

et angul ar  ShBETRBEL G S eSE R Re APy 5 uE SRR e Rt he | °

rectangul ar shapeetineichIT titd BESglnG RbatatésaRS b sathd Yize HidShcls bihet, had es,
wherein one side of the rectangul ar shaped nother glass is aligned vmth

one side of at Wheesin eachof e foneslpsrubgraieshas an seneatatip of WhePei n one of the
four glass substrates has a first cross point by two orthogonal sides of
said one of the four glass substrates; wherein the rectangul ar shaped

not her glass hag a Aenahbel of namufpeuriig Dylatsmabstaié bageiing Sedeps of: t he
rect angul ar shaped .not her gl ass erein the first cross_point is

-over | apped wtﬁrq%n%ééwge#abs@p F‘H’Fhergl%@f Ho#t netbodi@nd t he four gl ass
substrates hascgﬁﬁ1 %C%éc{‘cﬁlgﬁfg%gha egh g#el?%%a’ssﬂlggat%\ﬂ?r ein each of the four

gl ass substrates has an as
four glass substrates,

wherein one side of the rectangular shaped mother glass is
aligned with one side of at least two of the four glass substrates,

wherein one of the four glass substrates has a first cross point by
two orthogonal sides of said one of the four glass substrates;

wherein the rectangular shaped mother glass has a second cross point by two
orthogonal sides of the rectangular shaped mother glass ,

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

_ wherein each of the four glass substrates has a same size with each other, and

wherein each of the four glass substrates has an aspect ratio of 16:9.
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