22 Novenber 2006 DESCRI PTION TITLE " SUBSTRATE
CUTTI NG SYSTEM SUBSTRATE PRODUCI NG APPARATUS,
SUBSTRATE SCRI'BI NG METHOD, AND SUBSTRATE CUTTI NG
METHOD' TECHNI CAL Fl ELD The present invention rel ates
to a substrate cutting systemand a substrate cutting
i ne systemused for cutting nother substrates of 22 November 2006
various materials, including nother substrates such
as gl ass substrates used foridi splay panels of liquid
crystal display apparatuses and the |like, and nore
particularly, a substrate cutting system a substrate
manuf act uri ng appar at us te scribing method,
and a substrate cuttingDE ?%pgk&iich can be

referably used for cutting bonded nother substrates

‘e dBBYRAFGHAURG TSGRl STEN, BUBST RATEBRK@D&JIC]NG APPARATUS,

pane$£ﬁ%?E Ww%ﬁcr yst’?@%%@@%m at uses anT ob”

the like are wusually made of gl ass substrates which
are brittle material substrates. The liquid crystal

di spl ay appar at uses i‘i‘Ebﬂ‘ﬂg@A‘i‘Jﬁ@L@/ panel s formed by
bondi ng a pair of glass substrates wth an

appropriate space therebetween and enclosing liquid
crystal into the space. For manufacturing such display
panel s, a Preopesut tnyegiien walatesato phubshict gutiafg siistaph ayd a substrate

PRO&IE 18fe @ysg’:ﬁ{‘ %‘édl PRLheM SrHQtﬁEf als Qtlés %?%Q&bhﬁ%nals including

bonde ther substrate |sota|ne

nﬁ‘i“ﬁ]é?r Poslsafes sy pnekass jsy %@Feﬁdisﬁécff’f Alisplay Bmeﬁﬁg of Tiquid crystal
Appatssieds hod teditiké r@ldhﬁﬁﬁe@rﬁ@ﬂﬂw eﬁb&hﬁtrﬁt@t@&n{g system, a

appp

Sul?N?rta% %ﬁfa’ﬁ&%&maﬁ oo TS e el 5R0a Sfisogee cuing
smﬁ@mﬂtwhlchloawtsrmafem@musdrfun tmnag b5nabefd mhthes subsbiateg formed by
ggg iigf% H?air%%ﬁﬁid%‘r{ﬂﬂeﬁa‘i@%s%fé§ to) ﬂ%‘r“des tabl es

espectively putting a side edge portion of a
bonded nother substrate 908 thereon. On the tables
951, clanp nenbers IHRCKOROQIMEPPARE t he si de edge
portions of the bonded nother substrate 908 are
attached. The scribing 10 apparatus 950 includes a

pair of cyf;ign, heAds 0P BB 9stal display apparatuses and the like are

usually made of glass substrates which are brittle material substrates. The liquid crystal
display apparatuses includes display panels formed by bonding a pair of glass substrates

with an appropriate space therebetween and enclosing liquid crystal into the space.

For manufacturing such display panels, a process to cut out a
plurality of display panels of a bonded mother substrate by cutting the bonded mother
substrate which is obtained by bonding mother glass substrates is performed. A scribling
apparatue used for cutting bonded mother substrates




respectively provi ded above and bel ow t he bonded

not her substrate 908. The cutter heads 953 and 954 ;
oppose each other Q with the bonded not her subst r a%November 2006
908 interposed therebetween: 215 In the scribing

apparatus 950 having such astructure, when the bonded

nof her, supstrate 908 .is fixed '
(e Ashptaaed o Yohi foatsiny o, G AAY fogel hptidsleson
SWid ack9-a2210k. bonded not her substrate 908 are scri bed -
at the sane tinme by the pair of cutter heads 953 and
954 to 20 formscribe lines. However, in such a
scri bi ng #oang 33 4802 sohenakiegriephawing fostructure
c S

5 Cyd tﬂe sbﬁbaap%w A, < g%%g‘;igie g9éiﬁpy re&fjkllﬁdé%&b 1hBGudes

- scribe lines a

Fd‘ratth’éﬂ 95dr fent ¥PHRAE Hevpbh At timah &r side2den @ogydon of

ba ®ondedlibife2PPR R rEte 908 $HREEBRSAION [ihd TePIES 951,

th bonded nDther ubstrate 908 (to turn
s 32,307 CHARBAng theng gneegHe, Rertions of
rmﬂ:‘eeboadbatmatm ghbklteaberasl aracitesclsadst Miecs888bing
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Witgtdate g0 sy BRRG R hgé%% B§3W9§4 gg%ﬁﬁ% efch other

hbvenber 2006 3 strat
< St the BRRAPATALheBEubS trasmAGR LR tarnqsad therehetveen.

having a footprint few times larger then that of the

scri bi ng ratus 950 has to be established, This is
15 Gne of thgg&g&ﬁﬂﬁt hingappanaFus2Sohaviagsychastpagture,

5wh§nd‘i:5@|HﬁhodﬁﬂhlﬁbtheELEﬁm:‘aﬂél miﬁﬁfi:t)&dlg:odthe tables

appara 5 own _in. Figu t.he nde
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baukfaoef af etk Hdralexh mothiere subesteade, 908 she grrilesd at

diheCLLRA L3mbi ﬂ*tﬁg tolgai’ eof’cch%?{élorheaﬁdk?hﬁé’faﬁxea 954 to

scribrng (scrrb di Tecti ons suc
20 sEprmescr hESléneBorthogonal to each other) is

i npossi bl e.

Howeverx, in such a scribing apparatus 950, a breaking
apparatus for cutting the bonded mother substrate 908 on
which the soribe lines are formed is separately required.

4q; 25 Further, for cutting the bonded mother substrate 908 by a

5 bresklng apparatus, i1t is necessary to reverse the bonded
mother substrate 908 (to turn the substrate upside down)
after cutting one of the mother substrates of the bonded
mother substrate 908 for cutting another substrate. For

30 cutting display panels out of the bonded mother substrate
208, a complicated line system has to be established.

For cutting display panels out of the bonded mother
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15 This nmeans that another scribing apparatus is
necessary for cross-scribing. There is a problemthat
the scribing process efficiency for the bonded npi2éwember 2006

substrate 908 is significanmtBy=l ow. 20 Mreover,:

there is a problemthat the process cannot be

f d_al di ti Wl t h |t
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gwomf;)lmbed tLinlees s beam M I 2791 .| :@citﬂ:;iﬂ‘]ﬂﬂb&&lg sumbacrarger
[ - r
cophigh tac Tt RERLTHTnGPodtatid DRE RISV bR P Ebnea.
t This de ene ofpthd reasoasdincheasing dhet hanebiécturing cost
pr&f’i&fsﬁlé*‘b&&x\flﬁae cutting system and a substrate
[

cutting system ch has a snmall foot print 30 and a
conpact structure , and which can efficiently out

various tpiehed, SPEREEeSIBShEAbParalbus @5 e Rt in Figure

I NTI_ ON 22 venber 200 4 “A substrate cuttlr;%

sy entBR otk moFhere spbsizate P84 §rribed from both

crmc?m eraéa?unawk lsu!uaseao% ael tﬁ?/t m;]e O1|:alrnhee.l5etllancarao%(ib'h ex,
nting, str ure:. a evjce a e 0

TfH PRYoBED fndeach Sa Y Mhatad £5 chle 35EES ) anp 494 groses

ofscxidiidm dageibiing albagr direcidonsdsuchothiaé the soribe

' ~yapair _of rate '
Gl Qe e dHodohn17 B el o1HBE) | 3h71hibEsEbie.
surface side and a | ower surface _ side of the

substrate clanped by the clanping device; and 10 a
scri bing device guide body which is novabl e back and
forth al gnésoﬁ@@%etBFtt pother scribing apparatus is

mbbe\ém&ql_ ffef?ﬁtdwrmtﬂtm@.sg THekEI £5 @ﬁi‘ob@.e\#"igﬁht the
i,r._of _substr utti Ices are attache SO
2SCrBRIRRAGRT BFBRG anEY R FhR KAndRBALPeE S pEtLate
n808nds dilgedifiocantly Tbw.present invention is further
characteri zed by
Moreover, there is a problem that the process cannot
be performed along two directions which are orthogonal to
each other in one setting when the mother substrate is cut
from both the front surface and the back surface by using

an apparatus similar to the above-described scribing

apparatus 950.

The present invention 1s to solve such problems and
the object thereof is to provide a substrate cutting system
and a substrate ocutting system which has a small fbot print
and a compact structure, and whichcan efficiently cut various
types of mother substrates.

DISCLOSURE OF THE INVENTION




conprising a substrate supporting device for

supporting the substrate clanped by the cl anping

device. 20 The present invention is further 22 November 2006
characterized by conprising 4 first substrate

supporting portion provided on one side in the noving
direction of the scribing device guide body. 25 The

present invention is further characterized in that

the first Asgilibstrdte surdnn Mys pem tacoordinigitostlse present

CAlRrerl 4, il -ad L S TRRELIELG] & Wiy par-
S(HJJJb!Jm_g:iM meungmngesmw;uzteh:e af cLempsiddteetadtached to
5 :gmﬁphgkﬂgiﬂg %ﬁe sc i ng %e%g éﬂaﬂﬁdif’rHEH¥ ohieOfortion

vice gui noves in
om@(ﬁr&kﬁﬁ(nﬂgnmpﬁe$n@“h@@%ﬁﬁ%océgriﬁdaﬁbFBaEhe BQURting

otsl%%c%%ﬂehea%sénblm sds&tsatauw@tmglxam&% ifdroblieting
di rection. 22 Novenber The ci)res i nventi o

i §%wh%1=r%h%rfm'b??ﬂa?%311ﬁ£we.*?11 Jfower surface
Sghi e’ BECLRE PPEDStRYt &N 1Anpedd Myt ithlel t:;tamp&ngu davice: and

10 SHORGELbTFa Hebii e SRS el YpREA N R ARALE ot poren
S aflpagticrt s Bdwiof bheb@ﬁ%&:&l&ld&qﬂi@ﬁd&mhﬁm ingstructure
no\'i}ldét%nv?lﬂicl} I:ﬂg 'ag.g‘ J‘%ﬁ%@@iﬁéé‘fé&ﬂ%@?ﬂﬁﬁ %eféedééaﬂ’ aﬁhed

e support units so
aparas tpdm mhbbe hépnglaodtnecp#egmtnqml 59 ﬁl'@ moving
fygtagsipharacterized by conprising first wnding
means for w nding the first supporting belts by
15 noving the first substrate supporting 62 units so as

t 0 appr oaghe el £ qnve}ftiﬂiﬁ ;ua:r gaeherNyRALASPetSzed by
further Eharacterlzeg é} a&the d%haé subsg:rateth
sBRPBriedpa fmARLstEa ariimng ing,gevire PERBTEAGY the
deubserhes Glambad biretkabslampingbdeeiceéhe fir st

supporting belts so that the substrate is clanped by

the cl anp device is provided.
20 The present invention is further characterized by

comprising a first substrate supporting portion provided
on one side in the moving direction of the scribing device

gulde body.

n 25 The present invention is further characterized in

that the first substrate supporting portion includes a

" plurality of £irst substrate supporting units which can move

parallel along the moving direction of the scribing device

guide body, the £irst substrate supporting units being moved

30 50 as to apart from each other as the scribing device guide

body moves in one dixection and being moved so as to approach

each other as the scribing device gulde body moves in other
direction.




20 The present invention is further characterized in

that the first substrate supporting portion includes a
plurality of first substrate supporting units whi ci2 November 2006

nmove parallel along the novi Ag=direction of the

scri bing device 25 guide body, the first substrate
supporting units being noved wth the scribing device
gui de body as the scribing device guide body noves in
one dir ectTie prEsentr éseantionedsi urthsef wwhaimmcterized in

chalact 95 £ Jgﬂrs?%&%&é&e sﬁbgﬁktiﬁg%{li‘gs a plurality
supporting uni rses rali ot pefts*far
s i Fdmaty smeogr;ﬁggr bedts hespeetiviely rﬂaemnqnﬁ ialong the

5 T Wdvslg C@ﬂé‘&{féhZSE Q}iez%cﬁ!‘l 'qurdgx% ide Pody are

rising east one clutch for selectively

rcﬂ”t?mnqrgte%@na 3Pg1 PEPSEFabE| 18 FUPRRELRA S Hophzontal

trfeameanw thle £hPatSehp ﬁﬂiﬂgmsﬁtgmﬁ%Mdsg tﬁeT&ga.—st
re e t i.nvention.i.s furfher characteri zed |n
ﬁg S g other.

4, BEPROESAPEI RATES Gt ARPT

second substrate supporting portion prOV|ded on the

10 Gevi ce ouths BERYSRCHh 10T Hhrnax paoratizen by

devi ce gui
cmwmnaedfmstt helnding seeand Sidst wanéiagpphmt i fgrst

P&t A Bgiiamﬁy H‘h&ﬁld t‘%é’&iﬁ%“‘t" Pglb?ﬂ%'fﬁagﬁpporting
supporting-unit par al ong the :
leaamitcd GPré@tﬁGhﬂ@PrPHShseﬁpblﬁQhGEV|ce gui de body,

the second substrate supporting units being noved 15

1 so as to %ggroach elikyther in the npvenent in on
3 directi on*8RIPEEFHRE rMRP tEPmd s Sugiier charpekeRized in

othat,i intike Fiveeshbstadé ipbrenid UhitE)capiwseiiate

: ot ot
<D BH gk a e AT o 222 b pp S sip exgte abbove
stbertiissip puppord ingl beltzguethatetlye autmtyateal onglamped
tbggytg?‘ébﬂﬂmﬂ' BEGLLRN1 QT plF1 864! bI ng device guide

20
The present invention is further chaxacterized in

that the first substrate supporting portion includes a

plurality of first substrate supporting units which move

parallel along the moving direction of the scribing device

25 guide body, the £ixrst substrate supporting units being moved

- with the secribing device guide body as the scribing device
gulde body moves in one direction,

s
(. Y
‘\,.,‘ ;

The present invention is further characterized in
30 that the firast substrate supporting units comprises a
plurality of belts for supporting the substrate.

The present invention is further characterized by
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supported, and the substrate is supported in a

hori zontal fashion by the second supporting belts by

novi ng the second 25 substrate supporting units so228®vember 2006
to apart fromeach other. ¥Fhé present invention is

further characterized by conprising second w nding

means for w nding the second sup Eortln belts by

novemREtetng aEckapr et pBe kit ah ppd tﬂmseéectwpéwipwing

t O RPBNAAN 193F B ObRALs THeabE888BHh WEFK | 94k iOVemant of
further characterized i that _.the second substrate

mrwwwﬁ%qm%&%%% Novenber 2006 7

pIuraIity of second substrate supporting units which

nove pargl.l el alon ing,digrection of th

scri bing 31 R PES ('}l “88§§¥°Ph Sé‘gg‘%{be%d%ﬁr} Cieteerized in
swmmxthegubattaabamw@ummmmwdavidefmmmharbbmpgidesmemond
guj v, i d o) \,

" Sdetigbe 3hohaicinl BRELAR AR Sl W EnR NP Wie 4n
Crehaaqrasrdne dinectiamiof thhe sarides deydcs: gulde body.

supporting units conprises a plurality of belts for
supporting the substrate. 10 The present invention is
further &%EF@FP?’édi’B\/’enEé%r:l-%lﬂ’g“&% 1 cheragterized in
gltﬁéﬂw mtsé@%n@eéwétﬁ@ta ﬁ@ppérﬁg:txgtberaiuﬁahnb%ua&s a
elts in,accqrdance_w novenent. 0 scribin
o TG %, SR on der Pt B LS PRI Site” Fiy Bl fove
ciwmmm agdngnthé hatvingdivieetdohsof diles ardtiibing device
icdeesbg%g‘p f[:he e Cdrj @ﬁét:&‘@é‘%{:@&r&iﬁ‘&%@tﬂé& lF&in%moved

p ssure e usin
cuct 38 twhapproach Rasthpethentin hhe movemend iunedirection

¢ *&Q{ﬁéfx‘i% 5¢e@a0 ?9”&5 hﬁh!&}g %aﬁ Sgg?;&}ﬂenoﬂ?tﬁr%“mwémnt

spraylng team on front ces O
sdpsother §d¥FenFio8ni be |ines carved

The present invention ls further characterized in
that, in the second substrate supportlng units; a plurality
of second supporting belts regpectively arranged along the
moving direction of the soribing device guide body are
supported, and the gubstrate is supported in a horizontal
fashion by the second supporting belts by moving the second
substrate supporting units so as to apart from each other.

The present invention i1s further characterized by
comprising second winding means for winding the second
supporting belts by moving the sec¢ond substrate supporting
units so as to approach each other.

The present invention is further characterized in
that the second substrate supporting portion includes a




thereon at a or the substrate cutting devices. 25 The
present invention is further characterized in that

the steamunit portion includes substrate drying nida¥esember 2006
for drying front and back surfactes of the substrate.

30 A substrate cutting systemaccording to claim 10,
characteri zed by conpri si ngga substrate carry-ou

derduralityr ofaRPRGPGUPUPHELSHBSTIRRY VRS ! h move
Ol ardil 1d1e a3bfigMhe théviny [didect2dnNof ettie s nd device

{ e B8 SPr e PUPREEAES PRBDRRERRGLEs biingmoven
[cmuth thenrperibhing &;Ntoisd:a mambdﬂggan:rgﬁggfq;niru:?;j:dggice
5 :@.\1 Sublg%i ?Jo%eo g-kh arid A" tcﬁ:ltzl.gﬁ 9

ng rreans I'ng the substrate
around a first axis vertical to the substrate; and

means for Q! ﬁs:bggn%hfnvéﬂ’é’ﬁ&ﬁ adep ﬁﬁtﬁdzo&hm&?cerized in
around a second axis which is different fromt e

fithat oihe . gependapubstrnées MPPOETENGe M1t PYMPFLaes 2
S YS{raAle Yy @Fd ibed tEE FoT suppbitipgethst subkerhitan i s
further characterized by O conprising substrate

10 nhversion neans for inverting the substrate carried
by the suuhbrpresaatryhmgnﬂﬁmida fpsitier d¢badevteriked by
prese i;nvent i,on |s r

SRR oo a8Rete o4 5 e WA LFAE dediteikery xotatang

t Hdhe pahmﬂ.aty of20bahts p:tremoﬂdmet wdhi ghﬁumpﬂement of
Chigled AL carrying unit for
carry%%th e sg%g?%%t %?ilgggy by the scribing device

15 guide body to a steamunit portion. 25 The present

i nventionrhs HHESERE LAPERELSH 1A ¢uk¥her characterized in
that a or the gubstrate cutting devices ¢omprises & ¢uttex
head for transmitting pressure to the substrate using a sexvo

motor for a cutter wheel.
20

The pragent invention is further characterized by
comprising a steam unit portion for spraying steam on front
and back surfaces of the substrate having soribe lines carved

thereon at a or the substrate cutting devices.

The present invention is further characterized in
that the steam unit portion includes substrate drying means
for drying front and back surfaces of the substrate.

30 A substrate cutting system according to claim 10,
characterized by comprising a substrate carry-out device
for taking out the substrate which has been cut at the steam

unlt portion.




10

15

20

25

30

conprising renoval means for renoving unnecessary

portion of the cut substrate. The present invention

is further characterized in 30 that the plurality2xfovember 2006
belts are strained between a grane on a substrate

carry-in side and a frame on a substrate carry-out

side, the plurality of belts sinking belowthe

scribing device guide body or com ng up from bel ow the

scri bing %?,Pl\? méntioﬁ 148 R M i diberi zed 1n

during the st su strate supporti ng ortion is

nﬂsha’cgtherﬁabprtygém canrxasing éﬁ‘rﬂgefim o8 BFIEXEIng &gbot

y %omrbrtir&&tngt hegibdidhtby R61QEhES MéEnsSt rﬁﬂed:otmiwn the

frane on a substrate C in side an a fr
sﬂb’?lsrté’taé:e'caﬂ’?sﬁﬁf Si & ﬁt%@*’m H‘PQ‘F‘Igty Rt ing * the
S igibistgaite md:ha_:l; msalthﬁmmﬂgy the ﬂa.thmdlm_;round a first
W CrrLpln evl ce ul ge |
aamroveRLLERT e O spatEards Apa eans £4 Fprhtihg tne

maulbngra‘flae norteddn imeend | avonsdf or tseetondhaasict ewhiehl is  _

' ﬁif%%%%n"thgr&ﬁ‘ Qﬁ‘eré‘heaé %ﬁfb&n%ﬁg«?ﬁgbt%gfr S 3 Jt%%& held

sbwsﬁh&teuh&ﬁ@ﬁaetbplﬂénappaﬂaﬁus according to the
present Invention Is characterized in that a
chanferin%asysten1 for chanferlng and surfaces of th

out subst FAgePFeseniJaientiqn, 48, furkher §HB§PP§PEizBd by
Cﬁbh'pms&ytgt auﬁbsa;&a;ﬁée mwmon NM@ah s OEolrS jfrufet:mrng the
characterized i t.hat_.an i ect on_s or
HabaErAnS Shrcled Y aiY aubiatel Bt it a8vice upside
cdowacted. 25 A substrate scribing nethod f or formng
scribe lines on an upper surface and a | ower surface

of a substrate according to the present invention is
char act er The dpregantalnventilion is further characterized by

comprising a positioning unit portion for positioning the

gubstrate.

The present invention is further characterized by
comprisingacarryingunit for carrying the subgtrate scribed
by the scribing device guide hody to a steam unit portion.

The present invention is further characterized by
comprigsing removal means for removing unnecessary portion
of the cut substrate.

The present invention 1s further characterized in
that the plurality of belts are strained between a frame
on a substrate carry-in slde and a frame on a substrate
carry-out side, the plurality of belts sinking below the
gcribingdevice gulde body or comingup frombelow the scribing
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line formation nmeans for formng a vertical crack

along a thickness direction of the substrate oppose

each other, and 30 the scribe |lines are conti nuousi2yNovember 2006
formed by the scribe fornuti%m neans without being

apart fromthe substrate. The present invention is
fyrther characterjzed in 22 _Nov ey 2006, 1 t hat

t Herd S, e Madsh ursheb 1T ELTRF (YRR hEAES, BRRRorting
s@birhdoni a8 mowAmagi.on neans, a closed curve being

formed by all the scribe |ines which has been forned.

5 The present invention is further characterized in

that the %heipresent Invantiam ieefnrthernchacagteyized in
CHRYE th@vbmr@ﬂ.ﬁga@gﬂémS&f@em?@fn@aeé@meﬁ a £rame

invention s furt characterized in 10 that e
sEBi Be SUIbSETEELNRETSY -HBakd des and i tiramm i & | pubstrate

haxirpg-8uti 5¢a8Dapge aptuRaYi 9 Sf bhétes esliex{ig below the

rotat]n on a surface of the substrate |[n,an Quter
pBFFbhRY deviee g daRos oL RomIRa P Fom helow the sr1bing

chaviebeguiaé body lduiiwg the sedomd svteetrdte suppoerting
ity,of gégtrusions formed in a blade edge in a

| |
BP@%@%@Pn%ﬂeﬁ ¥¥h. The present invention is further

characterized in that sub-scribe |lines along at | east

two fornmeg, Cﬂf&%dﬁ 5YentdoH §sf gﬁgfﬂepycﬁi’fa&ff"éfﬂed in
wheel tip aft'er at 1east two scribe I nes are forned
byhahethetauhstpats i g bondegr mother| sikskrate jZormed by

f HohBEhgCRAPpALE 6bf RSk hdr diSdtEd€agUb-scribe |ines

are fornmed continuously after the 25 at |east two
scribe lines fornmed on the substrate wthout

segar at i rmstT:EQtﬁaté %nﬁﬁ&@&uﬁiﬁgﬂﬁﬁfx&ﬂiﬁaﬁm@ing ke the
substra . resent I nventio S ust r

hEssett Epyentifn 185 harattaty el 1isndf ashapegripe gysten
ofer shanferingeandmwuesacas dfhths eotaubahateadys wonnected

C CHA8 2 b8 Soutbk A1 bud BB dyiftenf! Ner SO be

The present invention is further characterized in
that an inspectlion system for inspecting functions of the
cut subgtrate is connected.

A substrate soribing method for forming soribe lines
onanupper surface and a lower surface of a substrate acocording
to the present invention 1s characterized in that: scribe
line formation means for forming a vertical e¢rack along a
thickness direction of the substrate oppose each other, and
the sc¢ribe Jines are continuously formed by the socribe
formation means without being apart from the substrate.

The present invention iz further characterized in




22 Novenber 2006 - Il The present invention is

further characterized in that, when the cutter whee

tip noves on the substrate drawing a circul ar traxe&ovember 2006

pressure to the substrate ksipeduced conpared to

pressure to the substrate when the scribe lines 5 are

being fornmed. A substrate cutting nethod according to

tW@aﬁrehenB ornmemei ddnesrcharibecilined pret Farmgd by the
bad 1!{5@%:&%1&%&&99 SE%.‘ESHEB”E&:@Q BB1HGPEbrned

sur ace an [ ower surface i substrat
c B¥pAlde $hen gokildgs 1dnes wbilﬁhngaa PﬁPH §errnsé line

along a line to be out on the substrate by opposing
scribe lipe formati on neans, for, f ' a vertical
5 Crack  al Bg BECRPRR ARIQR e, Fusther. cBaFerEarazed 1n
amtiato n:me.n gorabauppheneotmayion rméanki ferml angldbbed curve
in,scribe line th 1$Fa predet erm ned space apart

f PSR fEF’ﬁE&“ ﬁrsg B&*line. The present

i nvention is further characterlzed in that the

S uppl emsnh’ixé Opr?&éénl?@ drdvéntion 95MBd-YhbR %&:P&E?erg%eg in

0. fromthe marn ScCri
30 Tﬂ:bapr‘elserﬁcn#hﬁeﬁtiqnmfpsmntuipnénemﬂeﬁ:taewz@eru wheaittip

t NgS e & af 'ﬂﬁﬂghy'ﬁia&%té £62CKotati
\/\Eﬁgﬁabeit g%bg ?ghg O/glgr rrlgéeof at hi ckness&%%rectl on a(l)f ng

tRe &uBurface ofrEhetpebetFAte iR 3R PUEer Beriphery
present invention is further characterized in that
the main gcribe |i rred, by_a verti ck
ahich ox PR ets oAy anbtanot a B FRRh Slerf B 1an 1n
15 oth&hethubsﬁtme whealn tip bt rmherslyifnoeE Bbthesions
v [ r ' ' hat
PRERAER MIETBLER Sapd IS SRALSHASE ibor
haV|ng a di sc shape which rotates on the substrate
surface, 3l present invention is further characterized in
that sub-scribe lines along at least two formed scribe lines
20 are formed by the cutter wheel tip after at least two scribe

lines are formed by the ocutter wheel tip.

The pregsent inventlon is further characterized in

that the sub-soribe lines are formed continuously after the

25 at least two scribe lines formed on the subastrate without
separating the cutter wheel tip from a surface of the

substrate.,

The present invention is further characterized in

30 that the c¢utter wheel tilp forms one scribe line, moves on

the surface drawling a c¢irenlar trace, and then, forms the
other scribe line.
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22 Novenmber 2006 _ 12 _ cutter wheal protruding
outward so as to have a center portion of an outer

periphery in a width direction which has a shape 2fNovember2006

letter Vwith an obtuse angl a1 a plurality of

protrusions wth a predeterm ned hei ght being

provi ded across the entire 5 circunferential with

apr edet er riregyriessmti Angepblonoks Ewather (dhardntamlzed in

Angl gy , PHERIRERE £ 4 YRBEL U gl Roldlh LASInE BAbaELaEL Wthying

in formati on |reC|on mai n scribe |ine and
a @ oPHECRIAr TTAGE.cPEREFUSE JGhptRecRBERETTatR| A8 meduced

bYodmifarat ke pphsshra e PREBOSIE S+t MHerOthe sciilse lines
the cutter wheel continuously formthe main scribe

| 18 RRARRS UMM ementary scribe line .f3 in contact
wWth the substrate surface. 15 The present i nvention

and the sabERBREREEP ok irdoms PRba dlfed A 56 s birgent
apiprvenrt dxire Jsma:taﬁauhnraizeldea\.nt thad anaopdfadngnmcthbﬂe for
! ':‘ﬂﬁ‘tﬁﬁq)gcgibe f%\%: {'xheﬁ'Lu%pﬁH'bﬁ{' geqﬂltcfb gﬁg'face

for ng a Scri be Ilnes

r epthe svdisrateromipyiaes the siepaafr §orvhng aétﬂt#laéeribe

of1 1t SN 22119 rleS tehBeaEher bﬁe@hel BubBerateNByUBpEbsing
surface and the | ower surface of the substrate are

h&grddPe &ri"’cﬁjtftq’?f@ttiﬁé UGREP, §PE. FOEMAREER MREERFRT BRAck
O_El'ElrEh QRAWA Nﬁﬁesagaie?&ti?x aaiscﬁrmwb wmmeahuvr;ormng
Vi ew._show ng,an _ ex 0 su rate,cutti
- & SPRPREeH tRRE AR 1188 £1G09 i prabdqribe PRehen
I vpredeteriined epdceapardcfromtthe Hersedonilneocnibe dine.
the substrate cutting system according to Enbodi nent

1 of the 22 Novenber 2006 - 13 present invention
vi ewed fr @heansesent ginveentom 16 Furdher ghgracterized in

PRLSREEhiY Bupbeineht &y | FRABSN Al formed with e space

of 0.5 mm to 1.0 mm apart from the main soribe line,

The present invention is further characterized in
that the main scribe line i1s formed by a vertical crack which
extends to 80% ormoreof athickness directionof the substrate

from the substrate surface..

The present invention is further characterized in
that the main soribe line is formed by a verticeal crack which
extendsto90%ormoreof athickness directionof the substrate
from the suhstrate surface. |

The present invention ils further characterized in
that the main scribe line is formed by a cutter wheel having
a disc shape which rotates on the substrate surface, the
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of the substrate cutting systemaccording to

Enbodinent 1 5 of the present invention. Figure 4is

a perspective view for illustrating operations of22&ovember2006
substrate supporting device @f2 t-he substrate cutting
system according to Enbodinent 1 of the present 10
invention. Figure 5 is a cross-sectional view of an

i npwrtemwheed prosrudhsganhward eo agttd have pscerter portion
AGEPEM &Qtéf’ pﬁﬁgﬂhﬁnin éw@ﬁth%ﬂ@@ﬁm vm%ﬁnﬁagrh shape

15 Figure 6 is a schematic perspective flew of an
| RbLeAETAML than RbIgBARGLe: A PIVFRILTE G PrOtrusLons

aGeOrtlh ed&eEﬁﬁ%umgﬁt stihbq»ﬁm& abP¥eBi i entire

e en' B thBE AP Eo I Br R RAF O R AR Byt Hn baving

T sufsd rﬁwmmgﬂ@ system according to Enbodi nent 1 of

the present invention which is enlarged. p.; Figure O
IS a perspective view of a first substrate 25
s uppor ti nGhenpregenti tevenildhe s fugttharecbappoteriged in

%iagea fsgm&k?fog ﬁp%ecmn o khig SHEIHR BEER! ghdi dgfobfat1on

resent 1 nvention

f ridmectiion of @MQWWW@QA&#&# hﬂ)\k&ﬁapﬂt#@ﬂ wheel

deMleC pasH@tBua%n éﬂbéfr atna weaetw%d&l éom:muausly
part t'her eof belng 8ro en. ur e is a side vie

ghemain grEdbgrline R&\S’e %rsmmwa%’oﬁﬁé'&f’ieoﬁim’

ar:ms a@htt&e:hemtn ghel pabpbtoaceasdrpasei on of the

first substrate supporting units 21. Figure 11 is a
front view of the substrate up- 5 ward/ downward novi ng
devi ce shohe predemurinventiidn dspéinrthehechafabbenized in

gx‘é‘%”t?g e df1b8 ALRCRRRCHAL HapH1eWedt sk} ocribe 1ine
are formed with an appropriate space from at least one end
portion of the line to be cut.

Further a substrate cutting method for cutting a
substrate having scribe lines formed respectively on an upper
surface and a lower surface of the substrate is characterized
in that: the upper surface and@ the lower surface of the
gubstrate are heated for cutting the substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 1s a schematic perspective view showing an
example of a substrate cutting system according to Embodiment
1 of the present invention.

Flgure 2 1s a schematic perspective view of the
substrate c¢utting system according to Embodiment 1 of the
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upwar d/ downwar d novi ng device,wth a part thereof

being 10 broken. Figure 13 Is a perspective view for

showi ng structures er of clanp device provided i r22tNaember 2006
substrate cutting system -183Fi-gure 14 is a

perspective view for show ng an operation of the

clanp device. Figure 15 is a side view show ng an
erffrantorlnyenflian viesed f&am agethere ddmeatian:

cutting device in the substrate 20 cutting system

according_to Enbodj ment 1 of e pr.esen i nventi.on.
Figure 10FRGUESHBche & PETFRBGHLYE VHeH AER ANDRLANT part

ofoft RBecHibstratadeut by yotum abbdriing rmon Embodidment 1
shawi anot her, exanpl.e of the cutter head provided in
tr??MstS%sthgtsgnﬁﬁﬂv%‘tg@\’/’i'ce in the substrate cutting
system according to Enbodinent 1 of the present

i nventi ong 38, Bl QI @.%%r%%ét 3 thtfexplf‘grvii%g@&ating

illustratin an operati Strate cuttin

- spPeaationsref apukstRtn suppArtingdeaogeEddn substrate

| QRGN -sy%%aN)Wdﬁ%OGto Inbdd st 10 &f Bhe present
schematic plan view for illustrating an operation of
t HBVeREdPRat e cutting system according to Enmbodi nent

1 of the present invention. -5 Figure 20 Is a schematic

I [ f il trati [ f th
ubst r af o HAREP Y B BRPAECBrar FEED VARIhSS ABrimpoBFent
t ber_ntm}l% ¢he subsdtd tmeout6lhg gunsd:eﬂﬂgd:soai:tmg)s:@ Embodiment
SQPBEQQ?E é?ggggk g?ﬁgpﬁiggte for illustrating the

princip sub € cufting nmethod according to
the present invention.
Pigure 6 1s a schematic perspective view of an

important part of the substrate cutting system according
to Embodiment 1 of the present invention which 18 enlaxrged.

Figure 7 1as a schematic¢ perspective view of another
important part of the substrate cutting system according
to Embodiment 1 of the present invention which is enlarged.

Figure 8 ig g perspective view of a £irst substrate
supporting unit provided in the substrate supporting device
of the substrate cutting system according to Embodiment 1

of the present invention.

Figure 9 1a a front view of a substrﬁte up-
ward/downwardmovingdevice in the first substrate supporting
unit with a part thereof being broken.

Figure 10 1s a sgide view showing structures of
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Figure 22 is a plan view of a substrate showng a 15 -
scribe pattern f or the substrate for illustrating an
exanple of the substrate cutting nethod accor di ng2fNovember 2006
the present invention. Figurg 23 is a plan view of a
substrata showing a 20 scribe pattern for the 4

substrate for illustrating another exanple of the

S Wi erite. ot hi-mB ga DEA dlost aecat dials@silz @rieh endppcﬁls'e:l:ﬁm of the

i nvention. Figyre 24 i arti an view show ng a
SitRy SparrAts soppeitdatonide. 21
forillustratingyetanother exanple of the substrate

ril . subst)
Fi gur o 250t auaen i 41 o, ERGhFTwleReEE (he FibbEPaty up-

f land/dosmyandameviny devigerahowy dntFigbiend wadthnp part

Ot h e 55 Hai i@ b@okehl,i Ng nethod according to the
present invention. 22 Novenber -2006 - 16 Figure 26°

is a plan view of a substrate showing a scribe
pattern feiguire 1absbratpetopesthvst vabwngfytheagabhtrate

exanpl f the substrate cuttin t hod accordin

¢ HEVATA Sorpr o REVORS. GEUHS driF (5 BETE PHaFSRF oheting
vibewkei.a substrate showing a scribe pattern for the
substrate for Illustrating yet another exanple of the

substrate cutting nmethod according to the present
i nvent i onFigoreilgdes parepeat ivenliewdprothayingatructures

Sﬁlﬁ%ﬁlﬂm aSF1bE SRR L) 1fn°rth*eh§u%]%§hi:@t ﬁ%{:t’in gystem.

iI'lTustrating yet "another exanple of the substrate
cutting nethod according to the present invention. {
Figure 14 1s a perspective view for showing an

operation of the clamp device.

Figure 15 is a side view showing an example of a cutter
head provided in the subetrate cutting device in the substrate
cutting system according to Embodiment 1 of the present

invention.

Figure 16 1s a front view showing an important part
of the cutter head.

Figure 17 is a front view showing another example
of the cutter head provided in the substrate cutting device
in the substrate ocutting system according to Embodiment 1

of the present invention.

Figure 18 ia a schematic plan view for illustrating
an operation of the substrate cutting system according to
Embodiment 1 of the present invention.
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15 Figure 29 is a plan view for illustrating yet

anot her exanple of the substrate cutting nethod

according to the present invention. 20 Figure 30 22 ¥o@mber 2006
plan view of a substrate showgig-a scribe pattern for

the substrate for illustrating yet another exanple of

the substrate cutting nmethod according to the present
invention. 25 Figure 31 is a schematic plan view for
illustrati prat| t t

system acc%g%ﬂﬁ? 19 s I?n% [ rren%'g%faw%%ea f%éé’ hﬂ&rﬂting

i nwmmpmt:lﬁargmﬁetag subatsahen\auttiw ma/temvafwording to

il bstrate Cuttlng
o A0 1 O A Ry R o esent
invention. Figure 33 is a front view of an inportant

part of 2%':1'\&3%%&2—%05&&&1:_@5glmmawtfwmm%t&faung
the substrat'e cutting system accor

i e
| & AT A EROCARPSREAFS JOPLE e iy sk em Addarding to
CIESo$Rfdn OBl oS it Wreasent dicmntdon.Structure of a
steamunit in the steamunit portion. Figure 35is a
di agram for showi ng a scribe pattern for scribing a
subst r at e Higures2lisis ai erosist bagtipaakmimmﬁ& @ sgbedrate

ER0L EAL e ol ln b Wh L EPADLp1 DY LBBt 10D A 1P nbnoa

gram ano
scﬁwdtnlr@-fw sish theatpregenthd nyiepdthont.e cutting system
according to Enbodi ment 1 of the present invention. 15

Figure 37 is a diagramfor show ng yet another scribe
pattern f&lave Bendsad sRAR retey iof @hsubghrats: showing a

Ctétdﬂiruth p&!ﬁéfmmcm@l Ia&ﬁ-tteaiabmir nmhsiref:ihbem example
pr en I hnvent |l a sche
D e, P ahare: sheiing Ratheg aRoardinp cte, thppresent
suhs,terraim;muttl ng system according to

Figure 23 is a plan view of a subatrate showing a
scribe pattern for the substrate for illustrating another
example of the substrate cutting method according to the

present ilnvention.

Figure 24 1s a partial plan view showing a scribe
pattern forthe substrateforillustratingyet anotherexample
of the substrate c¢utting method according to the present

invention.

Figure 25 1s a plan view showing a scribe pattern
for the substrate for 1llustrating yet another example of
the substrate cutting method according to the present
invention,




Enbodi nent 2 of the present invention. Figure 39 is a
schemati c perspective view of the substrate cutting
system vi ewed from another direction. 25 Figure 40No&mber2006

a schematic perspective viewgf .an inportant part of

the substrate cutting systemwhich is enlarged. 30
Figure 41 is a schematic perspective view of anot her

i nport ant Mpir®f2d la aupsanavtewubt i Bosuystentasldvwing a

[ I . .22 Novenb 006 42

| rertiRE P Spr ey e Behefar Fe s L ute B R E i ras e e
of examplke yoih gthe Eubatfrates ¢dtbdage mechhod mpcording to the
a%@éﬁ@;iﬁ%mﬂi on (b) illustrating an operation

of " the

carrying robot. 5 Figure 43 is a side view of

5 a first substrate supporting unit provided in a
substrat e pslRY 27 06 2GR Plan VEeewdEsd 58b8LEREL ISROWing
system 10 Figure 44 is a froEt wgw%J the _first
SUbSISEIRP BADLOFR | foF (Fhe FRERLESERoAPE IivgtRgting yet
daatictthegt iedanpddy ofSthe @fbdrate asiviainyg G\iﬁiﬁhd& according _
Sy,st Ei.gure 45 i schemati ¢ di agram showi ng a
st ougﬁ ré’z%%o? i&%’%ﬁ'@ﬁ’unit provided in a substrate

10 supporting portion of the substrate cutting system
Fi gure 464l Shde, yi Wﬁ: I [ '
47 is a frl"g%t‘&\ﬁ Ig\% %¥ %ﬁﬁrﬁ)or g?]t&pgtsﬁc%f’ttrg%g EhQHﬁ.ﬁg &
s tBcmhne Raplrtn §ar dhesubetinate for 1ddusitrg tdpatvefs another

2GAQIH10 olf0 tREDGUbERPhtd BhtthRgPhEERBA hBYUELAIRR to the
when viewed from a substrate carry-in side. 25 Figure

s@resepty dnvention,ss_sectional side view showing a
15 structure of a steamunit in the steamunit portion.

Flgure 29 1y aplan view for 1llustrating yet another
example of the substrate cutting method according to the

present invention.

20 Figure 30 is a plan view of a substrate showing a
scribepattern for the substrate for illustratingyet another
example of the substrate cutting method ac¢cording to the
presant invention.

25 FPigure 31 is a schematic plan view for illustrating
~ an operation of the substrate cutting system according to
Embodiment 1 of the present invention,

Figure 32 1s a schematic plan view for illustrating
30 an operation of the substrate cutting system according to

Embodiment 1 of the present invention,

Figure 33 is a front view of an important part of




Figure 49 is a perspective view for show ng a cl anp

device provided in the substrate cutting system

according 30 to Enbodi nent 2 of the present i nveltNguamber2006
and illustrating an operatiqms thereof. Figure 50 is a

per spective view for show ng a cl anp 22 Novenber 2006

19 device provided in the substrate cutting system

AGELF Shifl tin it S dFHARMH @@he%ﬁst&ﬁ%d&mg BY¥€8hiatording
and illustratin an qQperation .thereof Figure 51 is

atq cﬁ!“‘%ﬁ‘%"ﬂ% RE aﬁ‘}“’e%ﬁﬂe’é“of“’é’e&fliﬁé’r head

included in a substrate cutting device of the

substrate cuttl yste ondi_ng to Enmbqd o

the preseftt9us {;%n Pﬁ% F(E%gf “‘3ng t VI triew
5 ofslowiajopa mucmetmamnam un:headx the gheanSnits partion .

front view show ng anot her exanple of the cutter head

included in the substrate cutting device 15 of the

subst r at e Fdgurienads sis ae@diageanr fiar shewkpgor isanibeppagtern

xpfseéffﬁjrﬁvsntgh%trﬁltguaﬁ =y é@bé‘té&i@”@ﬁtﬁiﬂéaeystem
VIve or stratlng an operatlon of he substrate

c @aEardiang tomBradigeans 2o o8N E@G&Pﬁ&ﬁt izvepting.

10 present |nvent| on. Figure 55 is a schematl c plan view

for illus atlng 0 t|o bstrat
cutting s% 380?&%9‘{:{3 S ﬁgﬁl“ goinn?ﬁger scribe
p pEteheni menhcambiﬁg &igubset et e sim téhicagubatiate cutting

RIS, BoSEERRRGPAL DAk IO 1 RSt HahPion.
2 of the present invention. 30 Figure 57 is a diagram

15 for show Fﬁﬁﬁ:@&ti‘ﬁi %C&ié’fran‘?%.‘:edl{bvfﬂ{ §S£'J?idt@:c’ci: scribe
substrate t he sug

strate cutti ngéln ?Il@ em accor di ng
t Datkedai fer: soribingea puhatrate,danthgnsubstrate citting

system according to Embodiment 1 of the present invention.

Figure 38 is a schematic perspective view for showing
20 an example of the substrate ocutting system according to
Embodiment 2 of the present invention.

Figure 39 1s a schematic perspective view of the
substrate cutting system viewed from another direction.

25
Figure 40 1is a schematic perspective view of an
important part of the subatrate cutting system which is
enlarged.
30 Figure 41 1s a aschematic perspective view of ancther

'1mportant part of the substrate cutting system which is
enlarged.
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22 Novenber 2006 - 20 Figure 58 is a diagramfor
showi ng yet another scribe pattern for scribing a

substrate in the substrate cutting system accor dihijovember 2006

to Enbodi ment 2 of the presenig i.nvention. 5 Figure 59

is a schematic plan view for illustrating an

operation of the substrate cutting system according to

ErrEodi rrenm&ueﬁ toe ramﬂmsi:nvpartmn Hizgur echématiaally

sche ewfor illustrati 10 .an eration

o PHATE AR RErPErEEE e F RRFEy LRt FaRek A Ry 2E S by ang

Erdmmus ;2and pdrtjpreébhtilvetrating Bngopersdtion of the
(B[I Melak lt view of a substrate for illustrating

a pr a substrate cutting nethod 15

accordlng to the present invention. Figure 62 is a

plan vi eWFQPui‘?SUﬁSt:{@t 8 AN NP SET 'abefﬂ“é'é egdb8trate
the substra [ustrating ap exanp of the

sepPpositd nguepthgPReYHeed st &t awbgtfetph é“BP@EéFrPg dgvice

| B¥eRhieOBubBitante Batiting ByaRewi.ew of a substrate
showing a scribe pattern of the substrate for

“illustrating another exanple of the substrate cutting

nmet hod acFagdrag4soisha £26npretewt of nﬂmtfjmst Fé:ghs'larate.

rt p e
o EPPBets AR i s vER bR BEp £ SHETbLR Tadeth Muide oay
asddiecof éharrphbsbrathecgbbéBQaBYEBtﬁm| ng rret hod
according to the 30 present invention. Figure 65
i ncludes: portions (a) and (b) providin pl an vi ew of
a subst r aFé98EeAiSYs 2 schemat 1o dlaorapgsshowing aetructure

‘femv.lt%(?pﬁni@ Jpromkasgd ahea fdibatdatdd éabpagtmg portion
anaot her exag}g of the, substrate cutting nmethod

aPEothPngubsTrAte PREELRT| RYEREPON,

Flgure 46 1s a side view of the c¢luteh unit, |

Figure 47 is a front view of an important part of
asteamunit portionof the substratecutting systemaccording
to Embodiment 2 of the present invention when viewed f£from

a substrate carry-in side.

Figure 48 i1s a partial cross-sectional side view
showing a structure of a steam unit in the steam unit portion.

Figure 49 1is a perspective view for showing a clamp
device provided in the substrate cutting system accoxding
to Embodiment 2 of the present invention and illustrating

an operation thereof.

Figure 50 is a perspective view for showing a clamp
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Figure 66 is a plan view of a substrate showing a 5

scribe pattern of the substrate for illustrating yet

anot her exanple of the substrate cutting met hod 22November 2006
according to the present i.ventd on. Figure 671s a

partial plan view of a substrate showng 10 a scribe
pattern of the substrate for illustratingyet another
exdawlee groviidesubst the esubs tTate muttihaeystémgocerding

t LNy enti ' j [

Ui e 4 BE | e idtiS Hhichldl W 1At Ferdting
suistoparatiian itherswfat i ng yet another exanple of the
substrate cutting nmethod according to the present
invention. Figure 69 is a el an yiew for ill us]&raté' n%
yet anot hELTUEG ThARH $Ld3 VERY LeEgppiRpt & vutter
Uﬂidwliaamaﬂdangxf aauitwtrateesanting \danilicenos Fu'ggm sebgtrate
i's an view of_a substrate Cl]

o fPAeRd e ahe adhguttiRg b5 BEby 2TRE "Ene present
23 rearidlon.of the substrate cutting nethod according

to the present invention. Figure 71 is a schematic
perspective view showi ng an exanple of a substrate
cutting sydourpdnbraifrpnibvisy sgilezgpaxt of theecutter
Phifsfit invention in whole. Figure 72 is a schematic

pl an view showi ng the substrate cutting system tl 22
Novenber 2006 -22 Figure 73 |Is a schematic side view
Shovvihng : Feguedbss B & Aiidn & 1eys Bh6wihgragotRerdekample
a schemati.c perspecfiv. i show n a positionin

o PRS yheheRActac e & e’ e fhy S it 81ndaevace

aofottiengubstEabtediueiing sofstde apresding tockEmbodiment 2

: Fio ﬁ:%JErE%eﬁtSSH%HHSnP' an view of a lift conveyer

Flgure 54 is a schematic plan view for illustrating
an operation of the substrate cutting system accoxrding to
Embodiment 2 of the present invention.

Flgure 55 is a schematic plan view for 1llustrating
an operation of the substrate cutting system according to
Embodiment 2 of the present invention,

Figure 56 is a diagram for showing a scribe pattern
for scribing a substrate in the substrate ocutting system
acoording to Embodiment 2 of the present inventilon.

Figure 57 1s a dlagram for showling another scribe
pattern for soribing a substrate in the substrate ocutting
system according to Embodiment 2 of the present inventilon.
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10 portion of the substrate cutting system according

to Enbodinment 3 of the present invention. Figure 76

is a side viewof a third substrate supporting u2dNovember 2006
of the lift conveyer portian.pgla Figure 77 is a

schematic viewf or illustrating a panel term nal
separation portion of the substrate cutting system

accordi ng nm&mm iﬂmﬂi&gﬁrﬁmtm phewang yem/anbtnar siribe

Fi gu 78 s sch

I PREFYIR 4 2eabend: pofuBrerrEebhEore lindlinate cutting
sysysemn am:mmﬁmg to Eintpodilmesmt 2306f thaopyesanniinvention.
invention. Figure 79 is a partial schematic plan view

for 25 illustrating an operation of the substrate
cutting syRimme 82k ai aehemathealiareViey far dddustrating

prm %He:&aﬂ:\ﬂ.%ﬁ 'anthE' SHhStBRte Sc@t?ﬁié | s il EEd¥ding to

pl an view for ustratlne%d:an tion of the

S UPhedinenty 2 9%y B8 o Enbodi ment 3

of the present |nvent| on. Figure 81 is a parti al

schemati c Ianv illustrating Lon,of

t he subst #ﬁ\qrﬁg s%l?%m%c Ré\?&%:g?w%g%%.}gatrating

amnraﬁmﬁmfnﬁoﬂhamﬂbﬁtmta tm:tlr.‘exgarwmwem«:mding to

AR : § ligRnvi ew for

wcfedﬁfelﬂng 2?;lr‘?l}(‘;‘pt(le‘ra I on &ﬁ&egu Pr ate cutting

system 5 according to Errbodl ment 3 of the present

I nventionpy ghir@UEE £3 a érasﬂaﬁkbéhoﬁaﬂeﬁﬂw %ﬁi)'aaﬂuiﬁbﬂ"ate
for illustrating an operation of the substrat

ckan H'&1§§§Féﬁf‘-n§c% mﬁwnﬂ@ Eﬁb%cﬁ%ﬁraé‘%P“ttﬁéng method

PreRfHAlny e ithe plésbnguravdationa schematic
perspective view showi ng an exanple of a substrate

cutting systemaccording to Enbodinent 4 of the
present | Bdgorieo62 i% &iplare wWiew ofaasehbsbttrate showing a

pg&&%%t £¥€t¥£§\gfowf:h§ Jﬂlﬂ'sﬁ.lrate for 1llustrating an example

of the substrate cutting'method according to the present

invention.

Figurs 63 1s a plan view of a substrate showing a
scribe pattern of the substrate for illustrating another
example of the substrate cutting method according to the

present invention,

Figure 64 isapartialplanviewof asubstrate showing
ascribe patternof the substrate for illustratingyet another
example of the substrate cutting method according to the
present invention.

Figure 65 inc¢ludes: portions (a) and (b) providing
plan view of a substrate showing a scribe pattern of the




substrate supporting unit of a substrate supporting
device of the substrate cutting system Figure 86 is
a side view for illustrating an operation 20 of 23@vember 2006

substrate supporting device @fl t-he substrate cutting
system Rt Figure 87 is a schematic plan view f or
illustrating an operation of the substrate cutting
systbshzasiuor Bong 1ldustFagibddiyasht agosherh@yamplent of the
! 1%t e EbOLRG R thbahsddiRifld £o Hinpié $4ht Anvention.
ilTustrating an Operation of the substrate cutting
system according to Enbodi nent 4 of the present
i m/enti on F13@rkl gurgg89_j;5aﬂfw$ﬁwr&n iz bt ratevshowing a
illustrati an operation_of the strate cuttin

5 o RaNGREErarn Gt he SbAAFASA For SR EpFABEN < dnothex
| gy len of2 2hido wabikera?e06ut2dngFmgithed9@coerding to the
S I.C 4Rl iew for illustrating an operation of
tﬁgggﬁﬁgiP%PéE%ﬁf i'ng system according to Enbodi nent
4 of the present invention. 5 Figure 91 is a schematic

. ne ) ‘
view s owbg%uggppara b%rQia%kﬁ%%ﬁE%HBEé%uﬁbé%ﬁ?éEﬂbﬁing

manuf act uri g a S acco o the presen

10 | pagribmpatteyn chdha aabgtrate forildduptraddng yet another
AGeAMH1R0 ok0 tREP8HbERRhS e lchift 4ng e thed 8c88x88nd to the

schemati c vi ew showi ng anot her exanple of a structure
oPTR SRt PYeBtARRuf act uri ng apparatus according to
the present inventionusing the substrate cutting

system acgordi ng.to Enb%ginents 1 to_ 4. ELgur 3
is a fron?ggpgﬁ/ g%o%\f nab &4 W&&%Pgosf sg%gtragg ghCQ’Wing a
15 soribe pattarn of the substrate for 1llustrating yet anothexr
example of the substrate cutting method according to the

present lnventdon.

Figure 69 is a plan view for 11llustrating yet another
20 example of the substrate cutting method according to the

present invention.

Figure 70 1a a plan view of a substrate showing a

soribe pattern of the substrate for 1llustrating yet another

25 example of the substrate cutting method according to the
- present invention.

Figure 71 is5 a schematlc perspective view showing
an example of a substrate cutting system according to
30 Embodiment 3 of the present invention in whole.

Figure 72 is a schematic plan view showlng the

substrate cutting system.
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conventional scribing apparatus. BEST MODE FOR

CARRYI NG QUT THE | NVENTI ON 20 Herei nafter,

enbodi ments of the present invention wll be 22 November 2006
described in detail with refeggnce to the draw ngs.

<Enbodi ment 1> 25 Figures 1 and 2 are perspective

views schematically showing an entire structure of an
exanpl e of a substrate cutting system according to

Embodi ontp dpfilo 98, RECILBendllEl | 00aL! 91 ity the

directions. ure" 3 per spective vie
scﬂ@hﬂtt@bﬁl9u§hbMﬂn@Y%¢%mructure of an 30 |nportant
part of the system Figure 4 is a perspective view
for |IIustrat|ng an operatijon. gures i s across

- sect i onal FLan®sy 1 ishe F%E’P‘P%‘P W?Pe‘ﬂimv‘&ﬁ}é@hm'i“g
2086pogd tAonilny hh&.tpp@ﬁﬁﬂ&nldB/thl SiibstrHbs ¢wt g system

S Bt EathS L miaEhieRe P i Dl Ydpslon.
substrates such as steel sheets,

woodpl at esy 4 su%gs“"%b taro% ﬁb%dﬁf{x?%%%ﬁgﬁ tarﬁft cdnveyer

sem conduct stra mat er |
Slmrt-‘mresofswm asuglsaggtsubmtiatra spgitemer aorerding to

;[;ﬁ’é;-ﬁ_s":; %{-%ﬁ?ﬁfﬁﬂ@qﬂﬁiﬁ single plates,

but al so 1 ncl substrates tor medbybondi ng
pairs of substrates and | am nated substrates forned
by | am natmwwl 16 QE autﬂdateﬁewlafw @Kﬂﬂ&' Substrate

when an substr al.i |do st a
. R T Tz L

bonded to each other (bonded substrate for display

panel su t
Curting syerEgert) 8RR R Y Elsof At Biing g penes
cm@urminaenamthen pomi:ldsmraf etheosuhsthate dudrideg bystem

! S u s
Db Yl bolnlal 30625 ns ELEehES1hoeREthn.

Figure 78 1s a partial schematic plan view for
illustrating an opsration of the substrate cutting system
according to Embodiment 3 of the present invention.

Figure 79 is a partial schematic plan view for
l1ilustrating an operation of the substrate cutting system
according to Embodiment 3 of the present invention.

Figure 80 is a partial schematic plan view for
1lluatrating an operation of the substrate cutting system
according to Embodiment 3 of the present invention.

Figure 81 is a partial schematic plan view for
1llustrating an operation of the suhstrate cutting system
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substrates (bonded substrate for display pane

“substrates). 20 The substrate cutting systemincludes

a hollow nounting structure 10 having a 22 November 2006
paral | el epi ped shape. On the sgmunting structure 10, a

pair of main franes 11 are |located along a

| ongi tudinal direction. In the nounting structure 10,

a subsFdBiE o/ EWisdigemie\d oFf 2he( e derglriasrehtdvh 4)

25 for supporting the bonded nother substrate 90 to be
carried to the substrate cutting systemby a carrying
robot, cafigmmp &2 isor {partiade schemaickc zphanl view for

i ted. E , i ]
LS g IDh of S U g Brsten
haeponding tiss timhaddmant 3 ofa ther preveat daviestlop.

substrate upward/ downward noving device 40 (see
Figure 8) provided in the substrate supportipr&qadndevi ce
[

20 (a firFlannest8%ht 48 sapperitiad wahematho ovlew for

Noveriairad0Gfy an dperRelbd0bE hd bRt riat e CALHING system
The substrate oftin de |% 20 i s n%tishomn in
FIARRRFANSE o FBBOLeT, 3rotn the; RFESOTE, 1BYPRBLRY -

devi ce gui de body 30 is provided so as to be novable

al ong t he nai tudi pal _dj rectj f ' fra

11. %he sgﬁ%#ﬁgugegsc%dég%}%{e&g‘o%dg ef%glgr‘%& %eg ig%v Qﬁgwing
upperegample r of| B1sehstratmgout bhoga syistest iagcording to
Orﬁ%%ﬁng:nt o ﬁ%ﬂéa'p'}ofs_'ég@eingr%ng?g“? the main

frames ower 7 gui de rai 2 extendi ng al ong
the upper guide rail 31 below the nmain frames 11. The

upper gui g¢ghtel 85 1s00Gchbfialt9vaieddhdait G kbl 3£ adf Erat
forned so as to npvye |nt%?r%lly | ong .the nmain. frages

1 Fubstgate SUPRORtIRAMRLY O p%r%%’&:*t‘i%}'@ FrERoThiRAgevice
NeF thidheubpeateuictetiay s§ateém,t he scri bing device
gui de body 15 30. To the upper guide rail 31, upper

portion substrate cutting device 60 is attached so as

to be novRbparelsss alzddenpirsr fomilddustirat3ng ani gpexation

| e S

i R RO s R Bt cuceng
system,

FPligure 87 is a schematic plan view for 1llustrating
an operation of the substrate cutting system according to
Embodiment 4 of the present invention,

Figure 88 1s a schematic plan view for 1llustrating
an operation of the substrate cutting system acocording to
Embodiment 4 of the present invention,

Figure 89 is a schematic plan view for illuatrating
an operation of the substrate cutting system according to
Embodiment 4 of the present invention.
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devi ce gui de body 30. To the |ower guide rail 32,
| ower 20 portion substrate cutting device 70 is
attached so as to be novable along the | ower guiZ&November 2006

~rail 32. The upper portion-s@dstrate cutting device 60

and the | ower portion substrate cutting device 70
respectively 25 nove back and forth al ong the upper
guide rail 31 and the | ower guide rail 32 by |inear
nmotors. TEidureippels @%d@emiﬁid: pPlhamgdetvhfor ddustrating

gui de rai | t f are

7 oA P, o2 St afe M ng RieYeh Hfamding to
c IEmbaotimbnt ok <) thed presendnwdnveartiioon substrate 30
cutting device 70, novers of the linear notors are re-
spectively attached. The upper portion substrate

cutting ddguwre 80 Ehe sokenatbe yiew ebawdngsan gxample of

c W &tface\m %% a ZQbQHLa% mu%%%h&%@sa%%w% 2888rding

| ower sides of bonded venbér

i Ehe AT AAYeRREPD wiing, hel awpeteate cuiding gysten

hotdaerdialy YR EidodnéndlsSQ dPRQrted by the substrate
supporting device 20 for assisting holding the

substrates. 5 In one end portion of the scribing
devi ce guirdeuired2 18@, zchenatsiic whéa eabwdagi armﬂ'&n‘ example

baucl BETSEsqF o¢ o Bperdrk Y Pty utind, Bpparatus
5 Gresnd- G oty twpbysont}iwbatian GEQ-DHG@@IQ’#@G‘CW gutting
285 5% %c%%gﬁa hgbgﬁiﬁmﬁﬁgl ¢ 5089 the scribing

evi ce gul 30. I'n

e bo ot her and portion of
the scribing deV|ce gui de body 30, a second optica

devi ce 39rftghr&a#3rlga 22BroiROPLEY hPGRNA 8tirdBRBRb of a
nark pr VIdEi on Bg bonded nother substrate 90 is
copvgagiopals segt nﬁDQBBPEBB?Bng t he scri bing

deV|ce gui de body 30, is As shown in Figures 3 and 4,

Substr ot eBERRp R PEnECRoRAFERNG oot ol Lo <1

Hereinafter, embodiments of the present invention
will be described in detail with reference to the drawings.

<Embodiment 1) ‘

Figures 1 and 2 are perspective views schematically
showing an entlre structure of an example of a substrate
cutting system according to Embodiment 1 of the present
inventlion from different directions. Figure 3 1is a
perspective view schematically showing a structure of an
important part of the system. Figure 4 is a perspective view
forillustratinganoperation. Plgure5isacaross-sectional
view of the important part.
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| ocated on a side, to which substrates are to be

carried, of the scribing device guide body 30 for
supporting the bonded 20 nother substrate 90 t o h® November 2006
carried into the nounting sthgcture 10 (see Figure

2), and a second substrate supporting portion 208

| ocated on a side, fromwhich substrates are carried

out, of the sgHé bpergsdrti davewtdemhodyswistfrates” include

e inaiseRended TRERCE BYBEhiake 87 ahbEtrhbBa ana

s ldjsstd aneiuée eigariecplates yof matui- ambmiratest h’é‘-"h as steel

1
THR SR SR alart s s mdirece

smimtr@wé;mywhﬂ#a esy tRnd Mgl 1 patpaisl substrates

 SURRAT 44 @&aagratdmr%%s& dfui-tharMersy thel " dititrabd Nare

the main“franes 11 of the nounting cture

SPRToLAn1BeaEa FHEl SHA L P e Ty RnE {4 1B6EPRpRgPonded
d %um:&amﬁmﬁﬂommg pameeuﬂmmsqnmmm baminated

f Y; 8
RR a5 Fhgni, o7 ISR hap "BR g8 pEohubbECHRLE.
main frames 11. The stators 12 are respectively forned

to have a LL: alihl ﬂ@iSﬂb @f’af@é‘gfa\’lﬂcﬁidcrystal

ext er nal éces ened Cross-secti ons
tw@smmmappasagqaainmh@h smas!eir pﬁ ghasgt aubgtrates are

mﬁ\b‘ﬁﬁ%d( '%Q’t eﬁEﬁWBihQE (Bbﬂdba nQﬁBs HP&'E’& SEGE tcﬂﬁéﬁl}hi Opane.'.l.

he scrib evi ce i hserted

t SUbs e 481 aapowgngﬁ@cﬁﬁrﬂdf r%n%‘ébs'li’iateicf"ﬁut’f% sVstem
Sh%b@;&ﬂil@y 1:@ Rite Frdaend pardmiN dﬂi:gﬂei Somiedl mother

B R e

adﬂa@enbubbmreaeb bbheachretheveistao. a Thkarmhddrys off epanel

r ggrgg@% y( bgnocggggu%igé@&%m&g%ﬁf% gﬁgflt%uebstrutes ).

sequen magneti c
electronagnets form ng the novers,

The substrate ocutting system includes a hollow
mounting stxructure 10 having a parallelepiped shape. On the
mounting structure 10, a pair of main frames 1l are located
along a longitudinal direction. In the mounting structure
10, & substrate supporting device 20 (ses Figures 3 and 4)
for supporting the bonded mother substrate 90 to be carried
to the substrate cutting system by a carrying robot, carrying
belt or the like in a horizontal menner i1s located.

Further, as shown in Figure 5, in the mounting
gtructure 10, a ¢lamp device 50 for holding a substrate hald
in a horizontal manner by substrate upward/downward moving
device 40 (see Figure 8) provided in the substrate supporting
device 20 (a first substrate supporting unit 21A) in a




the novers slide respectively along the stators 12. As
shown in Figure 4, the novers of the linear notors

are attached to inner side surfaces of coupling piatesnber2006
33 20 for coupling and surfages of the upper guide

rail 31 and the lower guide rail 32 to each other. The
nmovers are driven in synchronization and slid with

I 85319 ot 1l hfunted! QS prévidad vvee'net BebERrAtEr aﬁggoi:t:t.ng

in,the mounting structur 0 e2)
s Bsstiion A8 o fobyphaw; £ Bidvetcfr Fithes) ppf the main
Caﬁaﬂe{w 14yt gpAOPing Limidon ey idiat body B30 1meplimd(ﬂaﬂ so as

th o] 90 i d
i 'Be REBRbLE| fraty Ans I6Ry HHRLANICAI ALK o Be main
5 wifiramesspdct The sdmling Mewiak duwlsleybody Bodymg@udea an
ug,@ae;;d ga%u 251 tﬂeaﬁegnﬁgnal aﬂsn 'apaqx@wsnr 8ktAoddnal

ure 5 respectlve rOVI he mal n
fﬂ:améé‘}elmaby Yames riéapbmeoﬂ: e mﬂibhf%am%%% angea lower

| e FRUD 52 3% =h@iAB0a Dind NEE LppBr R LA Ol 31 below

shown) of the Iinear notors res &S fjv'r?\él%ﬁf gg

t b padp, ERpees s The 8PPaR o he"lower
10 Sydidedraitaiz wreufotined oo 33 itblMovdantdmedanymeiony the

stators 12 regpectively provided on the main franes

1 peln frameg,dd-ate carry-out device 80 includes an

adsorption portion (not shown) for suction-adsorbing

| panel  su 9’3%(.@%%5159 uta lgmaQ:fibc} Q&%@éj@fvé‘@igﬁ rséxé:\x/alin eg near

substrate entirre su carry-out
80:hes upped guldacralibstl dine theasorlbdngstaeiapt guide body

15 % ub%haaag gﬁsgﬁm& Py1ihg110y §9r f@ib:pogﬁw&ue
anel strates are carrie fromthe

m#ttuirm@ deviee AL isrthached 40 2§ FPg‘zﬁ govabigjatongthe
aﬁipﬁg Guaas Eﬁ:t!.ﬁn:ﬂ Othitd?efml Asf aaﬁelseraatida ;&J:sdﬁébtive

1 on Oon e at e car.r | an a
forhpAng nene St dichians sty 2o 38 ith ofed Heflbang
nmdieviceagmids, badfi 86t CBorihé nlgwet egulda wandl 32, lower
20 | botkiGa LunQbell! bE¥eing ALG1EESPECEL VRl dadldl P hs to

be movable along the lower gulde rail 32.

The upper portion substrate cutting device 60 and

the lower portion subhstrate cutting device 70 respectively

25 move back and forth along the upper guide rail 31 and the
lower gulde rail 32 by linear motors. To the upper guide

rail 31 and the lower guide rail 32, stators of the linear
motors are respectively attached. To the upper portion
substrate cutting device 60 and the lower portion substrate

‘30 cutting device 70, movers of the linear motors are re-
spectively attached. The upper portion substrate cutting
device 60 and the lower portion substrate cutting device

70 ¢ut glass substrates on uppex and lower sides of the bonded




Further, in an and portion on the substrate parry-in
side and an and portion on the substrate carry-out
side of the 20 other main frane 11, a second car r32-Nomember 2006

~pulley 14b and a second cafryrout pulley 15b are
respectively provided. Afirst transm ssion belt 16a

| oops around the first carry-in pulley 14a and the
f i metheasuysbuetpm hald By thecat amp devhge S@cin adiarizontal

43 649 bo A58 0 LG 4 o
t

caf? yientaggisting plg Wt Ratesot her main

frame 11. Between the first carry-in pulley 14a and
the second. carry-jn L 1e 4b located in t
5 portison ortit ﬂgeé@Pngé“}#&gPr?ﬁFW’ﬂ%Qevgt"'egﬁ"?j;ﬁ? Rody
fsi::zltle,_ o Atiray a#ﬁlmﬂ?deirscprmifdadtﬁunganmagral ofﬁ a first
{ r e
carbhahdls hddlf o kb PRpasy Boter) buheRna s ahi Rg1a by
- drihe Qlamps‘leoum@l ioiand guppdy et byd:hlcwubsipuliteeyumparting
armzth@%o'\bygm%&fgwg@ asggo\mg‘ h%‘i‘ra‘b'i di x?g'y the acrib:l.ng

transm ssi on |rs

10 pAgwceguidebatydo. théné erqther gn@aomtihenﬂé "'eh%ﬁﬂribing

17cmv1rwgﬁgbbybédy 30GSai fedditd DY AL 86¥168 39 #8r taking
seco carry-in uIIe 14b provided in the other end
98105 % [FecoRd plAEnBERE WERK RO VhARH oo togrponded

r mtmn‘ melsy:mtehsor:es Qﬁcdvidl?d heo @¥ y- ba ﬁbdallolle along
n mlza. ,Betwe e | t carry-out pulley
a ar?%‘%?é@eé‘&?(&“eg}‘ﬁ@ gf’dﬁu ¢y 15b located in
15 the and portlon on the 10 substrate carry-out side, a

carry-out xsi | On 7 %H%%rﬁ fﬂ Sthé %‘é‘bgﬁ?:altg ef\fpeg,orting

concentric fas carry-ou
15¢vige 20 dnsdudes @édr:gatoaubpur#by alwoercnoryioutzoA

Su@%a%&dbﬁgadém 17& miwah%@t&athaeaﬁscw%e carried,

carry-out lﬁi ey b around which the second
t P& gery ‘b%F‘PViBﬁ gi‘i-‘?‘-b%‘bgy 30T Frrpetng the bonded
20 CAbtliepHubstiddivy9d &b bobatresedliito €9 hnA¥ingiducture

B L0 ) b LY Bt o T R s on
20B Jlocated on a side, fxrom which substrates are carried
out, of the scribing device guide body 30 for supporting
the bonded mother substrate 90 after the bonded mother

25 substrate 90 1s cut and the panel substratas are sequentially
carried out of the mounting structure 10. In the mounting
structure 10, the first substrate supporting portion 20A
gide is a substrate carry-in side, the second substrate
supporting portion 20B side is a carry-out side.

30
In the main frames 11 of the mounting structure 10,

stators 12 of linear motors for moving the soribing device
guide body 30 are respectively provided on upper surfaces
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the other end portion of the carry-out side w nding
drum 17b can rotate freely with respect to the

carry-out side 20 winding drum 17b. The first 22 November 2006

transm ssion belt 16a | ocateaggal-ong one of the main
frames 11 of the nounting structure 10 is coupled to

an end portion of the respective scribing device guide
2pdhdie #@inTHEuamerhdh aleng diichiliopaddniddmajuiddeesddyn of
SAHPHEIn £AUUL 11N° SHOSHABE 207 drd Eellir iViy formed

rst transm ssion noves and
cd-‘rq yave guifilay hedlewd parallelepipedr ﬁyaaet w&@txl @yternal
I Ssaafeptai&%c% idiferidd .St Th{;ans&ashoaecbgbhslenekeeﬁshave

rotate the sane direction. The rotation
ﬁ;o% aé own) of

fﬁ'-'%-l"-“’&ﬂrf i APABP! eyl 4ENQ ARAKOTE e MOYENP |

- With# Dgnéatimokbard attashed tontlegsariiping Betrl]eefgtﬂsie body

oL S an B EBY. gt e Yo WRTRYS BROR, thscapdf sames
te.concentric 22 Novenber 2006 31 fashl on.with the

second carry-out pulley 15b is not rotated and only
the first carry-out pulley 15a is rotated since the

first car&p-r sfatiosy 125 sapduradity of peymagiens magnets
V"'a‘i‘:‘é' PEspl&tivdYP lQ{cﬁxt'M aiQHglﬁ% ﬁ.QnQQQBdQ.H&Qr di§e&‘ions

t he ot her hand, Wwhe he scribi ng device i de X
Wity e magRet %ﬁep%lcﬂa%tqfatté‘ecBPWaBaPts aane!:ﬁead acent
f itbSeachr ataBkS airen reteirsd8a NTHESnEWErs NEré | fs&peatively

i% %Fgunggmkﬁ%?%%%q‘?&ﬁ%hioﬂ angﬁg %5% g%ﬁt E.L%%/tchi“g

| megpetdtapelea bletbanelectronagnets 'Iifmsninmethe movers,
C%E;Vmb(}e%bdSlf‘Q’thi:Ql{:Q&Hméif ﬁ?&ﬁ efhéi fé‘"f‘z
e n pu 4a

rectron as t first carry wever
in such a case, as described above, the carry out

si de W ndAQGhekMn Filgukacat Qﬂe%\iJ}.@s é.“:'kﬁ{d 84 fear motors
carry-out side does not rotate. 15 The first

sBE%t?SY%“’%%ﬂEﬂtirW’-b(?F@Poﬁ“?ﬁ%"%ﬂo"f Heoupling plates 33

for coupling end surfaces of the upper guide rail 31 and
the lower guilde raill 32 to sach other. The movers are driven
in synchronization and slild with respect to the stators 12.

Between the main frames 11 in the mounting structure
10 (seeFigure 2), a substrate carry~-out device 80 (see Figure
3) for carxying out panel gsuhstrates cut out of the bonded
mother substrate 90 bridges. The substrate carry-out device
80 i3 located on the substrate carry-out side with'respect
to the scribing device guide body 30, and end portions theraof
sllide along gulde ralls 19 (see Figure 5) respectively
provided on the main frames 11 by the linear motors, In this
case, the linear motors ars formed by ingserting movers {(not
shown) of the linear motors respectively attached to the




second substrate supporting portion 20B of the
substrate supporting device 20 respectively have five
first substrate supporting units 21A and second 22November 2006

substrate supporting units 20@218. The first substrate
supporting units 21A and the second substrate

su rti unlt B are respectively fornmed to_ have
2 FhAEaT  Eh8 S R s Ao gar e, BO[TRE0 the

nal:l:néuam&ﬂ:o]:l staa:dasgume:.-sspswwem PePEdvided i &y e main
%Zﬁfl rst substrate supportingunits

Z%rov dinthe first substrate supporting portion

20A. The first substrate supporting unit 21A has a

t b | @
S il o et MRS L 2y

pdAdgFRtism pRE éep}pb‘mt #&pwnﬂo@qr anctianmrstraxhing panel

plAfaf raty ewitepietot MRS BohBed ﬂbﬁﬁ&i—'&ibé’@ﬁf&ajo  Oppe
the support . najn body 2la are attached. I|n per and

pSHtiiFfsebstRate og% cPPGrﬁwieﬁEeg%Poal%@teeme pupstrate

Mmdﬁrﬁdtﬂatdi}deerlﬂﬂge ﬂ?e"i@dhﬁé(’jmeéuﬁé)@.&te adsorbhed by the
g uni ui de_r ur e

Qrtin ee Fi
10 r@fﬁg d ﬁt&lﬁ’f‘ guPPﬁESs'B}:’sgﬁéiﬁﬁl Are, gpEtled
1]putarfe'o:qorthw dwntlhg sﬂ:n:del:ar&lﬂOsl i de al ong the
substrate supporting unit guide rails 13. Thus, the
s - first substrate 5 supporting units 21A nove al ong the
) mai n frands showmineFdgupest hand dstin sl pantions of one

s i Bl 0, 11 A g toR U Syl s

15t RerzBeiReifie ﬁ%éﬂoﬁ*%&?%ﬂmm%rmmguhaltrp‘@etwry-out
nmeti@tel b8 rGife hhimEdamael1yhstiidtss varrpand/ Hem@&?fﬁa and
ngv 'i% gewce 40'8!81 |d bet ween a pair i de
8T, PRTIR - Qe BYY; VA= c?“fﬂi’ﬁ °"E-'Wé’d
gFadehen| | tu san ]eﬁucﬂhibqniw dadthe sdesfrdité Syl &ide
S oLt i ' 1 t ' substrate
SHRECE it Rkl D, the SRRt ERtR YL DSt stde of the
20 up #z-jmdwmrma ddvimngedend carzg-pnouiliesy bébwesha second
carry-out pulley 15b are respectively provided. A first
transmission helt 16a loops around the first carry-in pulley
l4a and the first carry-out pulley 15a located along one
main frame 11. A second transmission belt 16b loops around
25 the second carry-inpulley 14b and the second carry-out pulley

15b located along the other main frame 11.

Between the first carry-in pulley l4a and the second
carry-inpulley l4blocatedin the endportionon the substrate

30 carry-in side, a carry-in side winding drum 17a ig provided
in a concentric fashion with the first caxry-in pulley ld4a
andthe secondcarry-inpulley 14b. Thecarry-inside winding

drum 17a is coupled to the first carry-in pulley l4a around
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the guide rollers 21d with a part of the substrate up-
war d/ downwar d novi ng devi ce 40 bei ng broken. The gui de
20 rollers 21d are supported so as to be rotat abl 2 Nvvember 2006
upper edge portions of rollejg supporting nenbers 2le
vertically supported by the support main bodies 2la

with the roller axes thereof are in a horizontal

mawinieh dhenfitdie tatanemissdonddhibdémalodme | héhem the £irst

¢ : Do ot i ;
219 i oL eR LA e DTN B B I S
201 a thrtegirtaddly moitadies Andtheosamedbreetitor; r Skhe second

- SUBSE AL, SHPPQEY 1106h lﬂﬂ&ﬁae%l&nartgxeo[)&w&%ﬁ ion of

sanme position of the sSupport main 3D body 2la. Thus,
t Hehgy W3 Srldeovingdipg dEdm ok’ @ Ranrotate firegly with

SURSSgRIE 1) PR tdedrytilind S1AbA vahdinlee aiinda 7aQ! | ers
21d provided on the adjacent first substrate

supporting unit 21A are arranged in a line along the

mai n fr amsetWkenfilte 22rbl cartrer- 02@GH11 B8y 15aiahd the second
rol | d Ir ubstrate supporti :
unC%'E’tr:trYS '?illAt v%q“l( %ﬁé}%r%gﬁ %88§g?§ngnt glerraqrﬁpf?%’r% o0 the
t cydisgrateuppory -ovheffde st cupporaithgidel vie@bng dxten 17b
< . o fi A i

S RrpPLBLHAEE chriinede FBETh Ton witr thisarpt carzy-out

p|m@éear#5gﬂtmd§@}5§mm@ww-qq$ rRuttenisbhe ThRIARTAY-out
St Wi(hdlggb aE?ﬁ.h 19b agecsh liaasugggne; ag?{as?th 8arP@-out
|1 S or e ul ro ers 0 e
 mddeSOnEE! azbund, paieh, Ehanpeeond  SianapLenian Bbelt 16b
| ileegpsal onNgeh hmawmdgrawr?;m. boalkyr $5b ﬁgbiateat €the
S tn LTI ) IS upportin ts

SHRRE- LS. RO Indley & 1 tatERR ek 2ptdEen°in the
p sameddtirest 1dmw. f Thet £t tozainy -omippul lay 158 pro2ided in
n e 0 e i L NQedevi C ' o) T

[ BReCBthekOch paEL Bh 0E ‘DL Callty {6yt UYaSYirldihng drun
r 7becgn2yatateafreekhe vithirespesct rto cthpgarnympt side
ughhaiddAarimmedzgl ong the main franes

The f£irst transmission belt 16a located along one
of the main frames 11 of the mounting structure 10 is coupled
to an end portion of the respective scribing device guide
body 30. Thus, when the scribing device guilde body 30 moves
toward the substrate carry-in side, the first traném:l.salon
belt l1l6a moves and the first carry-in pulley l4aa and the
firstcarry-outpulleylSaaroundwhichthe first transmission
belt 16a loops rotate in the same direction. The rotation
of the first carry-in pulley l4a causes the carry-in side
winding drum 17a to rotate integrally with the first carry-in
pulley l4a in the same direction. In such a case, the
carry-out side winding drum 17b located in the concentric
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11 in the first substrate supporting portion 20A and
are pulled toward the substrate carry-in side. The
first supporting belts 23a are respectively wounz Neember 2006
the carry-in 20 side w ndingsdrum 17a between the

first carry-in pulley 14a and the second carry-in

pul l ey 14b located in the and portion on the

S UEIH RS wa B! the r&ewoﬁa ciiafyf-oﬁﬁtplﬂw n3beis not rotated

rti.n it Aad acen ch ,at her
o G G i e, S5 pfilaeY, 1BE 15, 38ka150 since
r aﬂ-meﬂ.rselcpratyt @nltqnhlln;emuamrd thas:m:fryt-lwtf 8ide winding

i Shlf%o dt r&s%u Rl t%é?atcﬁeg:lﬁferlo is a side

VI ew show ng t e str cture connection arns 28a
attached to at |east one and portion of the first

substrat e GRURRQ! btREr %Qaw el Ahd ladribing @692k8 guide

that the connection arns 28a are attached to _both en
pHd¥oRQ nsfvemtovard the gsubsbrate carnys st phdeuthis tirst

Zkﬁﬁnﬂgaa@%mﬁatﬁagn%aa {rﬁm?@g Jiﬁ?/?:lﬁefﬁil&fsttpe&ktgn&n pulley
rotata y.a e 0 e Cco eC a
T Rtatibe SERE CartyL PRt STy, LBRARHINE shichitng strat
Slmfamrdmm:lm:xbbdu.esleﬂalaaps tﬂtetaiter sin sthlasbnmbedirection
ort units ,21 t

[ E0E S A AR A BRY BRI o Bl s T the same
f mmnmm amthediimsdrearigy vin pyller I4d .acEaveveredaghsuch
5205885, £ dEQB@Eﬁthat?JJ@C hed LArefCouridiie minﬁing drum

connecti on pin ] he connection arm 28a attache

t ¢7bnkogated osluw P&Pétrgﬁsmm@o% pildeidoep agitcrotate.

nearest to the end portion on 10 the substrate

from tho B8 FLFTS SHME5EARE0SFBPORLLOY BRATIOR 0K ana the

seksbhd subsppatbi sgppoitidd pootbdmb29B avi arihedetmstrate

CaioPRa i BRddRbeho ALY HubBE R 21580 KR BHate
supporting units 21A and second substrate supporting units
21B. The first substrate supportingunits 21A and the second
substrate supporting unlts 21B are respectively formed to
have a linear zhape along the direc¢tion orthogonal to the

maln frames 11.

Figure 8 is a perspective view of one of the £first
substrate supportingunita 2l1Aprovidedinthefirst substrate
supporting portion 20A. The first substrate supportingunit
21A has a support main body 21a elongated linearly along
tha direction orthogonal to the main frames 11. To end
portions of the support main body 2la, connection plates
21b extended upward in a direction vertical to the support
main body 21la are attached. In upper end portions of the
connection plates 21b, sliders 21o, which slidably engage
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rotation arm 28d has the other end portion rotatably
attached 15 to the main franes 11 by a fixing pin

28e. The connection arm 28a attached to the f i rs?2November 2006

substrate supporting unit 288 |ocated to be nearest
to the scribing device guide body 30 has its end

ortion ich is differen om t end porti

CHHERF YR (HRPIRE G ot SRuLBBoraite 18, bioe: Flgure 5)

uprowikded @hababby sldacntdanpioE dne m:r.xﬁ | fyamad ¥, are
g0 2 e n 2 rotatton

LOEC THle B ARl e bl de P ol Ul BRbRErate

t cuppPrting unng_ galde aregdisid 3bodPhae, hen fﬂrrvsrtngupBItrate

Z%fupp?oi't':lh'?leg( R afds 24 S HBVE" 208 RRgr hla24 BeGhEEN1304

having structure as described above, en the

scri bing device guide body 30 slides toward the

substrat e ppadddh 98ithd #€ratidithddFite §H§§6f@1§g units 21A,
supporting unit 21A Erovr ded near the scrib
d&PFCce b8&F BBLFAt 0 aridesrrdlers n2iq ea%g pprovided

diwaest m0predbeBrmenel ShabBethei8betWdshr thethe direction

sug_ggrtl ngg_t z:nl tzﬂngA sl |£§ies t O\ d t’t‘ia@'ééja%% J‘g)?n_gonup_

t warddidavewart mevu{rg Eie\mcé\blm rixeprp®dded- bd85ween a pair
SBQSH_& EEQE{,I ?g?uni t 21Ain the sliding direction

he first substrate supporting
units 21A are arranged across the | ongitudinal

di recti onpgfutl9 DHRGME vELY UHHpE1F OB guide roliers

redet er m ned spaces her ebet ween. hi s case,

s@?—FbPHQV&€9ﬂc%“g'€Pﬂef%’é%i'9 %‘eb%rr%% strwfemmémite 21A
sus ef;cﬁ% yla?ubtgaﬁgv g?@%dﬂtuagr gﬂta;ﬁ;s,rcrrﬁtzoa and the
13b=F5REp dpvatdl PRBVES RO YIRS Aaviip A A5oudnk brsveen
rthat gaide0 rollerst 22 df iwisth saibparat efstthposubagrate up-
%&L&?hémf&ra nghggix?lgl device 40 being broken. The guide
rollers 214 are supported so as to be rotatable at uppex
edge portions of roller supporting members 2le vertically
supported by the support main bodies 21a with the roller
axes thereof are in a horlzontal menner along the direction
orthogonal to the main frames 11. |

Anong five first gsubstrate supportingunits 21Awhich
form the first substrate supporting portion 20A, the guide
rollexrs 21d provided on the £irst substrate supporting units
21A are provided at the same posgition of the support main
body 21la. Thus, the guide rollers 214 provided on one of
the first substrate supportingunits 21A and the guide rollers
21d provided on the adjacent £firgt substrate supporting unit
21A are arranged in a line along the main frames 1l. The




with the scribing device guide body 30, and the all

the first supporting belts 23a wound to the carry-in

side winding drum 17a are drawn out. 15 As descri2aslember 2006
above, when all the first sulgtrate supporting unit

s2l Ai nthefirst substrate supporting portion 20A are
arranged across the entire region of the |ongitudinal
digiidd 061 Dérs 2adnmiialll tthesfiust substdratiet gupporting units

pr.edet er m ned ace €
A VR Bh g LERRE Bl gh OO Rt Frareld 11V Bebport
Fione e s tofaupperddng beld 23a.
war d/ downwar dnovi ngdevi ce 40 provided on the first
substrate supporting units 21A. On the other hand, in

5 the first Asulshows e phdixeng3 28dpdnt it thenfdrst

t f%npif&ﬂﬂ:{bgb@@ﬁbcﬁ&uﬁbe daad¥ndOpsttden £ieamnh place on
Su

strate carry-in side, e first substrate

S et SR COTEY piB At Thiibe REUBELRG, AYTHSSPES 10-

Wadh ofOothe FList ebPlort ity Hedtikn23aels@upported by the

direction, . The each t i r r

< e FLeRF Arasdiy tne fheod BibaR it Alfpor tang unats
10 orimhehdabsaret diced rylomy sthie nadgofinages ddedn thet fitrst

a oL=Ta) r p%i.h:% I r 24Agd N

s:yll% ng (}:lfér e%;tq on. %;ﬁo a; I th"ted?'igrgnésubst rgt zﬁﬁﬁorting

shedda 23¢ respestivalpedens areyed;theaghlide eplinrs 21d

B RAG RO t8B Hiy42 b8y eEReE rting GHELS BIN hdaLest

carré-l n side. In thls case, .as Sécrl ed ibo¥e t he £1

sda bhagaekhing dguide POtRe 294 #es Tha s laoFaupporting
15 S%itﬂs?hﬂpcﬁé%ﬁ/?oieﬂ.ogi e gﬂwﬁou?ms 2ha S pan thle first

transm ssi on belt a _NoV.es i LSte GAl LY~

| ARt e BB 28 NE pARCEHBOA ALY g ol Sfdmes

r didlaties thet €édrat| pubsthatbestppetrting ryertioni 20y and are

14a. us fLLst in 5,23 0 d
AT oty 143) MRS st PPOm B

seppperitigauirelts 20a2are resnretdyely vaend Lo fhecayige-in
20 WeHdia"G1 &y Widm 17a between the firat carry-in pulley l4a

and the second carry-in pulley 14b located in the end portion

on the substrate carry-in side.

The first substrate supporting units 21A adjacent

25 to each other are coupled to each other by connection arms
28a respectively attached to end portions of the first
substrate supporting units 21A. Figure 10 is a side view
showing the structure of the c¢onnec¢tion arms 28as attached

to at least one end portion of the first substrate supporting

30 units 21A. It 1s preferable that the connectlion arms 28a
are attached to both end portions of the first substrate
supporting units 21A. The connection arms 28a have center
portions rotatably attached to the connection plates 21b




When the first substrate supporting units 21A slide in

the and portion on the substrate carry-in side to the

state where they are close to each other w th the22November 2006
bonded 15 nother substrate %@ keing held by the clanp

devi ce 50 and supported on the first supporting belts

23a, the first supporting belts 23a are wound by the
cea'tﬂ;ﬁd:rmds tocendmbricions wf the ssppoet fnabt muss 2Ala in

SO ELERY HYatetafipbifeind Wi ed 2IA%hY Bt hopent. pins
i rR8R dﬂng Eentaenswpf Hthe smnneatden asmsoR8ehatbsshed to
ﬁtﬂrfaem&%saﬁab%ﬁ@e J&lﬁﬁﬁ@g}g WSS 2Ale adlyakehntl B8 each

portion 20B | ocat ed strate carry-out side
5 vittheragecrotatably aftashad toseahi e eabBB?n‘;%Eti"“

algam . for exanple, five second substrate

supporting units 21B. The second substrate supporting
. units 21B provided in the second substrate supporting
= . portion 2@0Bektmnmestionarrrs28aat tacisedsotthe firsdt substrate

SWRA 3UBRIE 40 LS @ HAledd G LRE! o8HO84 L8150 on

ppor |ng por exce
10 sibet ﬁubetrapmadrmmmr@dmﬁw igsvpod portionowhich is

pm\ﬁf‘é‘i@nﬂ Frém %heséx‘?&’ Bgﬁﬂbﬁté&lﬁlé&‘%%ﬁé RdJRekht ¥l rat

each of second pporting b

réé’ﬂ?@@t‘-‘rﬂ'{'iél @,umfow%enw %%rg&ﬁ'aebéu 2tahag fonpae end

2@%1:1??; 69ld eb%azidni analdr?d b &e:s‘dm{bmhﬁi pah€28c. The

supportin ar n

¢ PR 108 hatend pes: the GtBeR e BROEIPR GO PR LYY thened
15 altoaltﬂe mapar Eranresotat By anfidkbngnpimp@8eon on the

substrate carry-out side fixed in place on the

nmounting structure 10. The second supporting belts

23b | oop Hregaunehtlignrds 28¢ 3 Hrasimitito pheiﬂ.cted.t substmate
s t [

;egRS= 4R L€ FURDOHR Uy b BN SRag

tﬂ@"éGPc@’l‘lﬂ P@F‘é’ 52‘1&‘9& 15PI eﬂﬁé’%ﬁdw%ﬁgt#%@éffemnt
20 SEpeRrtHe'8nd portion coupled to the adjacent firet substrate

supporting unlt 21A rotatably attached to one end portion
of a rotation arm 28g by a connection pin 28¢. The rotation
arm 28g has the other end portlon rotatably attached to the
scrlbing device guide body 30 by a fixing pin 28f£,

25
In the £irst subatrate supporting portion 20A having
the structure as described abova, when the sc¢ribing device
guide body 30 slides toward the substrate carry-out side,
the first substrate supporting unit 21A provided near the
30 scribing device guide body 30 integrally slides in the same
direction. Then, each of the first substrate supporting
units 21A glides toward the end portion on the substrate
carry-out side with a space apart from the adjacent f£first
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units 215 linedalong the main frames 11 in the second
substrate supporting portion 208, and wound to the

carry-out side w nding drum 17b provi ded betweemn2tNd@ember 2006

first carry-out pulley 15a ggd.the second carry-out
pul l ey 15b on the substrate 5 carry-out side. In the
second substrate supporting portion 20B, novers (not

 ShAWDe2dteC Bu Egbﬂ“thhgeﬂﬁiﬁmm AnvtHe 519 ddin dikectdon 1in

provided on the main frames 1 e.res ect|
pridtitted TOBS ¢ na:é%dt%rﬁjr “%’thﬁ?tl off Ppﬁﬁlﬁ units 21A
di dn@érﬂhgﬁd ddrosethaedongibatiiaa? ddoepddbnaf tine moRtBing

| 9634ed 20955108 HiBaSERLRLNLS dEULES OHLARLRRMLAR"

|vey I nser nto e stators
12 The novers sli de Inside the stators 12 to cause

the secong, éé‘é@ EHa I%@.-&%& g{ﬂéﬁic?el&ihﬂ%%d%ﬁ?d 8l1des

the scribing device e body independently’s

al torwndh éhnarsnbﬁrcaﬁasg Hrgxpa\a‘at glges randt Rouger thenfirst
diatmidence Bagdy féh Mhhethetfﬁéﬁm&y&ubﬁbh_aﬂey l4a
supporting unit 21B 30 Ios i % scr‘#bl ng#ew Cﬁ &
gfit@tiesay 286 tQBCSBEng ARG fFumshi8sFaRates.
b@HuEU%?efﬁmﬁtsﬁb@ﬂr&hﬁaﬁpﬁ@ﬂdinguhstaamlmmm&bntéggally
uni,t sli ng. t he n

P F R B iRane 905 1 SntedoShIRs b s thE TG Lrst
Asuppeertibgtsbby @3atweirgk torkhe aaryyedin gide uylnﬂa,t)s; drum
ary ng \éhi gg{vhhg §econd transm ssion belt 16b |oops is
co&%l {ﬂo

e carry-out side w nding drum 17b. Thus,
when the second 5 substrate supporting units 21B

attached g agscéfﬁeadabéeen&méﬁlmbaké AOhs+ sﬂmf.ime
toward the substrate carry-out i de, the second
t BAPPATSING gt 2 Hgkn %%éérﬁﬁ *ﬁ?@%&ﬁe supRayiingporiion

t ma%aﬂrﬁﬂgéda@gbsﬁt%ﬂ£ﬁni5ge eigiofiSe £ R:h& Jhongiil:udinul
r t side w ndin rum.17b,rota t he

¢ Aabotihn ab uth Feribige BrreeshEeat il pifydidemines

Ca@maeelﬂheﬁ:ledmtwm nighe bonded Kother smuetma 90ds placed

Can’ Yl mam eervg y n@séjé Uﬂ&\ﬂoe 9) of the subgtrate up-

ward/downwardmovingdevice 40 providedonthe first substrate

supporting units 21A.

On the othar hand, in the first substrate supporting
portion 20A, when the scribing device gulde body 30 slides
toward the substrate carry-in side, the first substrate
supporting unit 21A provided near the sc¢ribing device guide
body 30 integrally slides in the same direction. Then, each
of the first substrate supporting units 21A slides toward
the end portionon the substrate carry-in side becoming ¢loger
to the adjacent first substrate supporting unit 21A in the
glidingdirection. Thus, all the £first substrate supporting
units 21A become close to each other in the end poxtion on
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In the second substrate supporting portion 20B, second
substrate supporting units 21B adjacent to each ot her

15 are coupled to each other by connection arnms 28aNovember 2006
respectively attached to thggend portions of the

second substrata supporting units 210. Center

portions of the connection arns 28a are rotatably

atthac et sitaratiee cagayrdns sdder.at e supporting units

210. The and portions of the connection arnms 28a 20
attached t ot hesecond substrate supportingunits 21B

adJ acent fio WBuchcaesepsdesqrihadkabyver fﬂgﬂﬁ@":\-‘bi%éﬁ"ice

ke boayCa0Neslies %w%aathaCBaﬂ&ei-aﬁseaaﬂ -in side,

bstrate Supporting. unit 21 OVIde to be c %
 ¢hEhygpSthaTlrel tyaneniasiah PALt | 16a SRy thentLrst
ORRTi-2 nt ﬁun.lnsYemh Wﬁam aahactps cZ&::IyG-:IIxheide winding

S T S S P00 A AR porsey

: -caﬂaect Thiis arthe Z82sat duangivect tng bed tse2dadunimtad by the

ggg_gr ! k”glggkt 224 B Wi S 1R ¢! Qﬁb§‘ﬁ§:!f-;@#”g1;gﬁat Eng units

has one and “portion
t @1éh arsewondds tbs that eaymﬂpém phde ywindiug2dpuBnd7ane
ot her end portion attached to an end portion of a
connection arm 28a attached to the adjacent secon

subst r at eWBapgdia ifﬁﬁsﬁrﬁ‘!bsfﬂliteoF“EEC’NB?rEﬁﬁ& %365 mhide
l Elnt hﬁeSSﬁanﬁoﬁuhshr 8h CtREPHEHS £ FE P QEdiOp- BB Do | 119 the

h a struct cond .substrate ort
RERtE,VheEpoERSY PRCOATRD of RGP | LMt T DOTA dtpited
Sinbdnsrt suBstirat8cds tstngtheldabyythe siamp devhcef50 and

h b ' 1 I
| BSRPEEERT U S B Ch i Eed Bl e, siren
wailppopting slts ZBadate mnuﬂdebydd}qamu::rsdoonﬂdc winding

SHPGh A& a%“ﬁﬂ&rﬂf&: Hﬁbﬁtglge'éhﬁﬂlfrﬁﬂéjhﬁg.ts 21A slide.

direction econd sUbstrate supportin

FRES. thEract® nRBRARARL L ShAT FDecHARTE FRRPBFY LG belts

efjh a8 £9i520 i Rgldbri ot RIeh aUsh Hedm €86 U¥ helbthded
nmounting structure 6[0 with predeterm ned spaces

tARFREE FRBAtrate 9

The sacond substrate supporting portion 20B located
on the substrate carry-out side with respect to the ascribing
device guide body 30 also has, for example, five sacond
substrate supporting units 21B, The second subsatrate
supporting units 21B provided in the second substrate
gsupporting portion 20B have similar structures aa the firat
substrate supporting units 21A of the first substrate
supporting portion 20A except for that the substrate
upward/downward moving device 40 is not provided. In the
sacond substrate supporiting portion 20B, each of gecond
supporting belts 23b iz respectively supported by the guide
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In this case, the second substrata supporting unit
213 close to the scribing device guide body 30 slides
toward 15 the substrate carry-in side, andthus, 22hvember 2006

second transm ssion belt 1éb3gowves, the second

carry-out pulley 15b rotates and the carry- out side
wi ndi ng druml 7b rotates, Thus, the second substrate
sweddarian@ldnidns a2 lgtheogadondi gibskratecsupporting units

SUROWHIS el u%%h L@eagmens AAdnt Peambk #he second
20 supporting belts 23b wound to the carry-out side

winding drum 17b are drawn out. As described above,
when al | ERehfbf Sihe dadohd! SuppUPPOLl| KWLt i 1315 Hbd0hn end

| SPREAEPAITREd T i T 2Py tnp L LR g e ey ry-out
| atigiet £beexhind) Xeand onrthef mélvet by stiragtatreute ur ¢hklsecond
"shhap 45, ML G 60 BEDERE, VEE oy, 00K, 220
( proviidgds tn iHe gRcohd substrate ayppoinpunddr @18 which
myy ﬂ?ﬁééﬁs %o éﬂegé_l&’it?ﬁ% d%%% &%a&'ﬁﬁy %‘ébsbéékebelow

Su I ng unl
gﬁeﬂﬂ%@#&ﬁ&ﬂﬂ# of a&o’stwmnd REbgsFALtPFIRPOT ting

bapded 218 18ieFalist d 6h8 mBAnifSahé NOV ERHRRE s%QQﬁxd é\ﬁ:strate

hel d b¥ the cl a evice 50 .and al so supported
F ErEporttilE PPERIoRCEPE: - 386t voHad: ko S e ry Jqut, side
Swipdlhgirynolyh @tovddAd betwedii thesﬂmﬁ carbyl- 8gtqiulley

upee, SHAr EpErbating  RbAEIfys Rbidiel 0 B She Hecrate

Io&erypoutlahdeubstrate cutting deV|ce 70 prOV|ded on
the scribing device guide body 30. As the scribing
device guide body 30 noves toward the substrate
carry-in Epdehecgerdond gpbekeater suppaobsdngt portion 20B,

SHEPOES | (Hb tUEhéen ¥ Ih1eh wﬁn fllihshr rwiz@éé #ieh the stators

sugportln ortion 20A slides to e and portion

UhE Rt B i pan Erapsany erse'ame@fﬂc‘r%’s:épreamed

t e eralipagenbnhifys theuboh 42t ed Badp diriedd i'dhi 6f Al isBoond

t hebs{ra":e gupporting unit 21B located clogest to the scribing
device guide body 30. The movers are respectively ingerted
into the stators 12. The movers slide inslide the stators
12 to cause the second substrate supporting unit 21B close
to the s¢ribing device guide body 30 independently slides
along the main frames 11 separately from the scribing device

guide body 30.

Further, the second substrate supporting unit 21B
¢lose to the soribing device guide body 30 is coupled to
the second transmission belt 16b. Thus, when the second
substrate supporting unit 21B slides along the main frames
11, the second trangmission belt 16b 1z moved,
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direction. Further, each of the second substrate .
supporting 15 unit 21B of the second substrate

supporting portion 20H slides toward the end pori2iNsember 2006
on the substrate carry-in sida while being separated

f romthe adjacent second substrate supporting unit

21B in the sliding direction. Thus, the bonded not her
substrate 90 while being cut is also supported by the

second 20 SHROGCLL B U, 28he dleddits SRECH0RUIRIAF 15D

supporting en cutting o
nmmmtmw she segand trangmirslonbelt A6blaapfils coupled
bhabarsyhpakid ik wihdtngdEufl 725 thess mdtne second

SU Strate supportln pOTtIO 20B are arran
SRS TRAS| GUBPRFFEn oGP 92 YheBTLAGRPAG a the Second

dith1€0 dnilk siforl BEL BTLED 146 glaarwwda the sMidtrate carry-out
pred ter ned s es th g V\E D i\?ﬁ t he bo de(f*lh
ot Eespad fragend 1y 2PRene¥eg i the same

--—-s-lalmudﬂm ket the decdd Ehm -oherpalley ibs gotnlies. the

s R CH RS br el Bk 1 A Balls bR anerBR0H11 the socona
amuppantding bedhsi2ab atyachedita Khe wzs&wtﬂz smd@ewb'eﬁing

2Q%:m t )
strom 39n pb A 10 REE olfef pdtaaR Wiekdne, Szon 1

cut bonded nother substrate 90" (mill end) is

suppor t ed 7an ¢hiae mgmﬂ SRR Sulifiitimpportion 208,
u e

d | 2 i ded
R bt By A LS S
paﬁ.@ coﬁplbid t_ateiﬁ:l'ggﬁhﬁ_ﬁb&i m?umdt:h:yh'x atmes 28astespactively
canry- out. devi er u e
A REeReg, S oo P (BSEEEPREL o8 (Fe neBBAE Gunerrate
bsuippe rtiagmrdds 238 50 Cand ertpprbicpmbf thesonaestion arms
g%oélg gcgt%gé .}fé@tﬁbﬂéﬁﬁéﬁt%@ﬁeé h@d%t%‘ﬁ'e%ppoxting

s towa een portion on
S@mg.ft.sat?én The end portions of the connecticm arma 28

attached tothe second substratesupportingunite21Badjacent
to each other are rotatably attached to each other. The
connactionarm28aattachedtothe secondsubstrate supporting
unit 21B provided to be closest to the substrate carry-out
gide has its end portion opposite to the end portion attached
totheadjacent secondsubstratesupportingunit 21Brotatably
attached to the main £frames 11, Further, the connection arm
28a attached to the second substrate supporting unit 21B
close to the scribing device guide body 30 has one end portion
rotatably attached to the gecond substrate supporting unit
21B and the other end portion attached to an esnd portion
of a connection arm 28a attached to the adjacent second

substrate supporting unit 21B.
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~carry-out side. Thus, each of the second substrate

sup- porting units 21B slides toward the end portion

on the 15 substrate carry-out side while becom ng2November 2006

closer to the adjacent secor®® substrate

supportingunit 21B in the sliding direction, and all

t he second substrate supporting units 21B become

cl ose to ckrctheskepndgubtrate SMRoriingpesion 20Bhaving

SUDSEE & GtrGakh¥a OWned fife sebdra kibateata. aporting unit

descri bedabove, the second substra& rti

2 (HIB Kdeee 0 (e SEFLBIRG JeSR AP0 BHHAsT sowera

: ONYR& %dﬁﬁf&&f%&w -88r aydeutT ?]scﬁe?ﬁrmzd mc;ﬂmadbstrata
ransm ssj on be en e secon

ca?‘f?p% ing ‘m#q%g?q%anﬁgﬁatté’é"ﬂf eeg' POXEP s Phe the

W b sgraitalnodrby- 1wt aids whtider ddingn sépatetebctinam the

t I I

pefd1adAx Bchh dbbus-alluph e ilg (A0 2GR0t a1 01ng

o et SIS I a'huss @bbthargpmd subsgrafecsupnont ing units

t hﬁll ?r@/ gﬂ'?nﬁbﬂead’*m Redh gﬁhéﬁﬁmafgfymégembn in

st supporting belts 23a and the secqnd

smﬁ-pns@t%{mglzﬂéﬁwiﬁaﬁ thereeuablng gszurtpseiifwith

t iredet ddminb® i odsndhegebetiebna and the carry-out
side winding drum 17b by noving the scribing device

gui de body 30 and 22 Novenber 2006 42 the second
substr at e muppmbtd:m JUthess@énd ssulesiora tre dupporéing unit

F

d%lec ] te %o %h%gé S upporslO agsigﬁy?&ﬁ% ﬁlg e§|o g(}li%: BdF a?:nard.
alﬁhdSsthrmtneqaaxw— imeddes nnd@mwwwmtmwsm don
angh 44 g 3&%&5@? tHRSidddika %my-towgumm 517 1—%1;5%&3 and

be nov orce stron han t eturnlng ar ce.
thmrrsan@a:mh#emlﬁéém MR refaerhy s thg second

S It l&xﬁﬂiﬁt&n@mﬂté hg1hi h&buﬁabw:whe the second
gol{)ortl n ort| on ZglhAi t he seco d upp [
RPoriihd RekER o230 10Bs MY & 31 #hk ggpona
Z%Wmﬁgeabean@vealmwoumal tldetnedeai:zp-out side winding
drum 17b are drawn out.

As described above, when all the first substrate
supportingunits21Aof thefirst substrate supportingportion
20A are located across approximately entire region of the
longitudinal direction of the mounting structure 10 with
predetermined spaces therebetween, the bonded mother
subgtrate 90 is placed on the abut members 48 (see Figure
9) of the subatrate upward/downward moving device 40 provided
on the first subsetrate supporting units 21A.

Thereafter, when the bonded mother substrate 90 is
positioned, the positioned bonded mother substrate 90 is
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: V\Eﬁﬁﬁ{é hBﬂiBih&ﬁie?ﬁi*&

for applying tension to the first supporting belts 23a
and the second supporting belts 23b appropriately in
accordance i5 with the size of the device. The 22 November 2006
carry-In pulleys 14a and 14b, gnd the carry-out

pul | eys 15a and 15b may include a clutch for coupling

and decoupling the winding druns 17a and 17b as

nﬁgﬁtas -theZQJlﬁﬁnt %@Jﬂd@ettoaw agw::mpﬁ?:?ﬁ:cwdﬂrst
substrate s ortin e .towar n

o SRBPR taAoMATCAAA Tr Hhe xR gt shrscs Sty iR ot on
t RoAgui de rollers 21d provi ded on the second

substrate supporting units 219 slid 25 in the sane

direction, the second supporting belts 23b are
sequentlamhwumanﬁﬁteanubtanﬂmﬁthmbaodeémuﬂéGHQWRRﬁrate

gb”ﬂs a&gﬂg&%&l&r&g%awb ti-’aiaﬂesMﬁ;yEeSaﬁ%esﬁgoéeviae

e cut rate supports of
t B angd theddwemperiton subgtr-afce oy ting dewlee Jgmrovided
PUs0! | Ald thé ebeasetlg device

baEdfe m%%of%&?énﬁﬁeﬁéiﬁii svne"ég%yaéﬁvn%ﬁfsﬁsn pach

sagswat e:matryuwtrstﬁeaujmrtm g bomtiesl 20X heft tt;e_s first
Su at an I,S N S t

Sapgrt ting Bolr it A 40k 3 o' Db di¥don
aod m@mmm carty-imisddecubd letheconingolosgr to the

ngflﬁgff% b&t_éﬁ gg%gtrgEQ %&H&g’g&%dﬂ& l e‘E'ﬁie aélflgl.d:l.ng'

e arrange
suaneeuignat emmchars. mbnﬁd&m ech@ﬁuhsargapwéwmsfting

gﬁmﬁfﬁf £he Q%gnﬁls&w&:&d SupbdF ey ybm&i zbhmmeg
strate up- downwar drnovi ngdevi ce 40 rOVIg$ n
th@wwﬂsfth%MP%’éiO%eapBPﬁ%b trate SAREY-LRes1de unlle
SH%Q?Q%&:@&ME@rﬂﬂdﬁQMdj@@eﬂﬁsaaénﬂﬂsiﬂba&rﬂaéts@pdﬂﬂng
substrate upwar |
o i ag e R RlraRIOR, o Wiy e RoI9cH gotnex
escbstfatéed while didsig att supient supperted bZithe second
p&\?ﬂ)g@ging balts 23b of the second substrate supporting

portion 20B.

When cutting of the bonded mother asubstrate %0 1is
finished, all the second substrate supporting units 21B of
the second substrate supporting portion 208 are arranged
across approximately entire region of the longitudinal
direoction of the mounting structure 10 with predetermined
spaces therebetween, and the bonded mother substrate 90 is

supported by the second supporting belts 23b.

Thus, when all the second substrate supporting units
21B of the second substrate supporting portion 20B are
arranged across approximately entirs reglon of the lon~-




in the first substrate supporting portion 20A, the
substrate upward/ downward novi ng device 40 to

provided between a pair 15 of guide rollers 214. h&vember 2006
substrate upward/ downward noyi.ng device 40 includes
anovi ng cylinder 41 attached to the support main body

2la of the first substrate supporting units 21A in a

Vﬁé%ﬁ@n&lasaif cBL6n PRF tEK ﬁguﬁiihgd%rt&\ﬂﬁ:dz@ ajedwith

SldeSO € novi ng gln er 1in a vertjcal
\4

f REadntesrinadk §@eeﬁ§ sEB%F? BvetDportthg Randad o pgther

grégmmﬂdw h;eméw%ag ﬁibﬁﬁliﬁﬁe? unrtofet é@?om gupporting
(0] 0 I NCl U U rat e war ownwal, )

“Tells T cobvahedt BY +Be”HRioR; rEnIBHE, 218 LR Hep on

5 AdRkhessaederd stibstratre\mppyerihg anidita 298 aif ber addbiche panel

AT e BB b OBt Al evcn

h&d.ng a pi pe shape which are provided on side so as
to | ocate on both sides of the noving cylinder 41,
and a connection portion 43b haV|ng a plate 30 shape

whi ch couffhexepf&es) | thegPobendad 'E‘Z{H‘e’:l“i?éﬂtﬂéiﬁﬁe 0’ 1s

10 PYdleRpedicdh seah Heda 'B?rtﬂ'ﬂe%’@an?aeeﬂ.aeéﬁd afilathd Second
the_ tip portion the piston rod 4la of the

o
IR teseBer ettt 208colase 4 ibe, BEFLPSREngevice
cyuméemdylzgqogmyddeetmdmthesnﬂeporeﬂohhm the sgbstrate

|i nder 41 .|
o CRug Pk 438 or BHE e 6 ek o 2 dend SR Ente suo-
p@ldrltdm ainittie 2Bt shidesstdaRerd gbhede enddport iune on the

15 %'s%fﬁlat%%ﬁgyla éJu&t- %ﬂﬁigﬁgé&?ﬁ%ééﬁéagr't% r%@&'ja%ent

rou ngportions I ngne

wstenoagmwmatt@ sm@nm%@%e khe| Eri-#@é\ﬂéf dimepetlon,
Ohniha1d! tbNdeBBhEl RABstfdfe S ﬁ’@rﬂﬁt_ﬂ'ﬁ‘tﬂﬁtéwzmlﬂbome

are in snmooth_sliding contact 1 Wi t h egwdero_D
481PASetOe FCH ST HE IR RATLIG omdthe gibstrate
peavrgedutTeiBe | ower end portlons of the guide rods

44, set

20

Inthisgcase, as describedabove, the sacondsubstrate

supporting unit 21B close to the scribing device guide body

30 slides toward the substrate carry-out side and the second
trangmigsion belt 16b moves. Then, the second carxry-out

25 pulley 15b rotates and the carry-out side winding drum 17b
rotates integrally with the second carry-out pulley 15b.

Thus, the second supporting belts 23b supported by the gulde
rollers 214 of the second substrate supporting units 21B

are wound to the carry-out side winding drum 17b. The means

30 for winding the £filrst supporting belts 23a and the second
supporting belts 23b is not limited to those rotating the
carry~in side winding drum 17a and the carry-out side winding

drum 17b by moving the scribing device guide body 30 and
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collars 45 having a disc shape are attached in a
fitted state. 15 On the set collars 45, buffer

menbers 46 having a di sc shape which are forned of 22 November 2006

pol yur et hane rubber are atLaggeg ina fitted state.
The set collars 45 are at predeterm ned positions.
respectively close to the positioning cylinders 42

WRSE ddibortl SLBELERES shipPoh thiguOst R LBy We skl aBOVe .
20 42 are retracted into the positioning cylinders 42

to the innernpbst position. On the connection portion
43b of theoslaﬁamglaenheturﬂﬁngaféraengaYabbeapﬁlied in a

ke tdon To wifad ' iibr Al palle r67tAd ndlitind BERR! a11
Slths_tt:lale. whdrthshechbhtied devibergeidsbedys0 aod the second
c g{z'ia's%g'a(t% @%ﬁgﬁdﬂtﬁ é?i'{.)ﬁ B¢ pomdeaa B% acpafcvé Q'gronge.r

nmeans suc I'ng robot, carryl ng

| than thge tuppdnge#PEEe48 i ncl udes an abut naln body

48a having 30 a di sc shape, and an axis portion 48b

vertically extended fromthe ce tion of the

abut nain¥5689938&m99q49&§mf%ﬁﬂgﬁgingh(ﬁi%QﬁP%BP%Fting
IOBbﬂ.itﬂnzdthbﬂhﬁh?ﬂﬁﬂ‘éﬁdubbltﬂng ﬂl_!}ppoq:bﬂg;mﬁtﬂm 20A and
portion of .the fixi t.he axi
Bbe§eeogndurpasitg BRiks p K e HifoRL qupotrate
48upportihggortipnt 208 dedcrilestl abovasmay ijygsivdeon device
b ' 0 r
%g)é'e%%%fn&?tﬁ Ja?gderﬂ t @ﬁ 4&': Stl%bgc?.h‘:litng BBIRE 248 and
Fthemegandsunprprilagihal Zabquwmfﬂggteﬂat igraccordance

PHO¥hUeHaSz228UBE tHE ¥ Ec@Ortion 48b between the
abut main body 48a of the abut nenber 48 and the

upper surface of the fixing table 43c. The coi
springs 4fige apdny - peallegst hea aind 14mhndbmby cfiary-out

u d d| ctlo he abuyt i,n bod sy rted
RUGEGes) LA AT sl R HhoTRul 87 afoR £d7 GURAGS Sna
| decbapiiingt tlae ewimpdibngl/ diovasak T novd Nylens geecBsary.
havi ng such a structure, all the noving cylinders 41

provi ded
As desgrihed above, since the second substrate

gupporting units 21B slide toward the end portion on the
substrate carry~out side, and thus, the gulde rollers 214
provided on the second substrate supporting units 21B slid
in the same direction, the second supporting belts 23b are
sequentially brought into a non-contact state without being
in sliding contact with the bottom surface of the cut bonded
mother substrate 90°’. The supports of the cut bonded mother
substrate 90’ by the second supporting belts 23b are
sequentially released. When all the second substrate
supporting units 21B become close to each other in the end
portiononthe substrate carry-out side, the cut bondedmother
substrate 90’ (mill end) is not supported by the first

D
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in the first substrate supporting portion 20A are

driven 15 integrally and all the positioning cylinders

42 are driven integrally. Wen the piston rods 412 Nelember 2006
the noving cylinders 41 aregysetracted to the

I nnernost position, the abut main bodies 48a of the

abut nenbers 48 are at retraction positions which are
beémdﬂfﬁnyobautanzlwcxﬁy wioref ahledgopsaidwward. 2Un this

21d. Th t » L

st HBsPut Boed mothe = RrPerEAEE o ytEmped downvara

polsiitlilorad MMM)bmawdemmlyea gubtingpdade arranged
t h t

T Efaied (EhELSanl MR dodiimifidted, ihih | RCoullet

piastanmmosiad 101 bok .t he novi ng cylinders 41 noves out

to the uppernost position, the abut main bodies 48a

of the abut nenbers 48 are at supporp@positions above
t he upper F&H8TBoldi drfs &f frput gyiaw It sukstrate up-

PW!{&MWH?W&%O &eﬁ&éﬂms pravIasd hﬂlﬂiastfif@r{rﬁﬁbetrate
I rsS SU orti.n a. a case e

| SePECTEIRG dakh 21 e kb £12 8 bttt stk t i porton
Wmﬂhwﬁmu@patbmﬂf?&séﬂ&tn&téh@wamuVﬂgwnwngMWanydevice

| r (0] e

TApCpRhy e | TERGuIRTRE £o & pBrbRERE b v b neraot .
t 92 e2ciNofctive fizsmesumﬁstrqtassuppouué,nsmtﬁs A8 provided
VRSN ‘E.Y.L-!sﬁ t‘i—"at'éo n&%% eix‘i§ g?g ];Lo&ipﬂﬁ{ Mfk substrate

posi t1 on ut  mai he abut

nwwer§/dewawer§tmq56§»a F19H§°akﬂﬁ/ dstpreovidead bapywesn prgplrs
bglet guided éolIQEswed mbm;bm&&é abeaﬂa/aawﬁbasadnm:zg

and supporte abu odj es
o B i AR e e monEnd Ay LA PAPR AN S Laghad £o the upPOTt
hfngent b&dﬁlnwl’bf rtm; 41zanyedbettaby ?:m@?ﬁt:ﬁg rnrmeds 21a
unt (0] t he

oIRLE e tat 2hah it AR ndt HIBE 2081 80eE0% 7 Hhoatea
pomqum:pdlm nﬁdm:b upv&ng awiadercetietnranverticadifpehion.
f YR t

SO bdGond e Hip %§* opfthS frirf il oVRIERdn tne
n8erapd supstyade aqpp@rtl g aerddon ?ﬂatdq h@tpi%q’-bi*ﬂﬁ’ &@ch
4das@bhsthfte upward/downward moving device.

A piston rod 4la of the moving cylinder 41 is made
to move upward, and a8 sliding member 43 1s attached to a
tip portion of the piston rod 4la, The sliding member 43
includes sliding portions 43a having a pipe shape which are
provided on side so as to locate on both sides of the moving
cylinder 41, and a connection portion 43b having a plate
shape which couples the sliding portions 43a. The center
portions of the sliding portions 43a are attached to the
tip portion of the pilaston rod 41a of the moving oylinder
41,
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nmovi ng cylinder 41 which has been noved out to the
uppernost 15 position is retracted after the piston

rods 42a of the positioning cylinders 42 are nmade22XNovember 2006
nove out by predeterm ned ~agpuats. In this way, the

set collars 45 attached to the guide rods 44 coupl ed

to the piston rods 42a are at the predeterm ned

positions and the sliding portions 43a of the 20

sliding I

Buf for - neupdostitiing QPLERheER 4 L2q0raRh A BE ch s1des
CRE ShedMayinge FdARsT & lnthape W G sEmakEes. Re-
pQﬁbb’tWe Jbﬁﬁoﬁm addarabwagenitd Red¥ ﬂﬁaaga thfo the

pngﬁ%’r’ﬁ %g‘ﬁbe at a redeterm ned hel

RmErBE 98 i A5 50ds <A ppsaupied
byotariabLy. meTive bgﬂ;zdéSﬁfoas plaage:td dineleitled EMdug). the
I t 4 abut .nme [ .
AR PR EORE AT BpR o S BRI B i B b et
vipages dheireb2@wéda.,. ghs loker paatypbé, tivoapildisgpaitions
2%%%‘53@&%{'?;’%?&% ‘F*ﬁ‘ﬁ%“n%?ﬁz%%‘POS. HAo contact
N Ehitae pubde rm!sr #W cdctirrraghb & ﬂei@cmmnhigms
PP34 | &Fe JSowinfsa not have a substrate upwar d/ downwar d

nmovi ng device 40 having such a structure. 5 The
structure of the substrate upward/ downward noving

devi ce 4@@$ndemwéia%dabew1bﬁsm aine} gaia&aﬁ@ae 44, set
us I N substr ytemo esent

S AS By 4 318 dhiang Sr2akEandg 10a Hfektate.
SQI'I tbeuset m.lulrmgs adufiers nembeaiot 6 asridigde whlex ghape

Z’g%bst P a? g ggn%é%’ﬁf%ﬁk%{ a’ﬂ% Qfeatatgq?é&%'&d% a

s’@ﬂs‘ﬂ@ﬂ oftate. prEsensetneeddiays 4 mrq:amtypngdazbbvmined
%Jmirw@%usp%t&%w Efogasw & He gosi%%mﬁbeﬁgnnaers

cuttlng %e It may ave an structure
piEseR T0GPnARBES £hgoBPeibAeRing cylinders

42 are retracted into the positloning oylinders 42 to the
innermost position.

On the connection portion 43bh of the sliding membex
43, a fizing table 43¢ 1s provided. On the fixing table 43¢,
the abut member 48 whlich abuts the bottom surface of the
bonded mother substrate when the bonded mother substrate
90 is carrled to the substrats cutting system by carrying
maans such as a carrying robot, carrying belt, or the like.
The abut member 48 includes an abut main body 48a having
a disc shape, and an axls portion 48b vertically extended
from the center portion of the abut main body 48a. A lower
end portion of the axis portion 48b is inserted through an
upper surface portion of the fixing table 430. To the axis
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devi ce (not shown)
f or posi ti oni ngt hebondednot her substrate 90 supported at
a internmedi ate portion by all the substrate 22 November 2006

upwar d/ downwar d novi ng devicgg 40 provided in the
first substrate supporting portion 20A. 20 The
positioning device includes, for exanple, a plurality

?fp&%ia{ilmbw ﬂh@&bﬁlﬁgﬁerﬁfﬂ\ﬂh ,a &Eﬂl@lﬁ:ﬂfg utbﬁ 1gEiN ted

ranes an irectio

[ ngs 10 Mo trate Erseh S, AR MR FE HiR: B2 OF e Sbut

t mmmmom tarodi ey yppes: asu:aﬁmml of otget ftxing bablihe4d3u.
AL bR B sBUR S 000 Db MR frovsas

opymsms! tthe puxis tnaxtiion pisksbeswpport!e@j ghuf main body 48a

| peeiaRdbghe ﬂgﬁb&foﬂ dd l:gag (l).fr%g:tﬁf 'sQ&‘fﬁQse Blfnfihe fixing

arranged I'n a drection ort he main

3¢abie gdsherEhe realk ERgdngsd %M £RTEBFokPnEhe abut
Shidd nelety 8aldie dw&%danbbe&oﬁubsm@t@wm&m body 48a
provi ded. Further for .ll. i F Ef’)s't 25_1 ng 1
ddFi sEPPOTEHedBep 12856“”4'5 faghign, P¥, HRA o rings
pasgiot.i oni ng of the bonded nother substrate 90

i medi ately before transportation to the substrate

cutting systemof the present invention is provided

separ at el ¥nf then subas iy tpmaeddoMnwgrea, Bovingadevice 40
hi 4

AR AR, dSLR el Db O BBl tprov e

sinhthet Farstihsubsteate uwmgr%%%s POTELAR 204 ¥ (EEven

tﬂﬁt@@i‘hﬁ.h?”hﬂg_ilalﬂ%%xé oai’t‘:ﬁbﬂiﬁg ﬂ.ﬁﬁi‘e’ﬁsbﬂ? abgVériven
be_any kind of devices S |

pLBEFEE2E LWontheR thEFESR Frds e Bin RopipgaL inders
[S: ] hzs?]i.-at feeﬁad:irilbd hfo &W@Sﬁh&b&m@ﬂ&t pegésiehlen‘tha Jabut main

I t,.he tin str L NC es t.h

CPafpShcitas 0% SPe efleRly 6 s¥bCatian tRBERAFR okt ions
swhichaidee Ul thii shpex sndemttEddrapft hbe gulde rollers
'Ei&r "e'g'g.\?\%] 5\%? bﬁ'r%'?:rg £l ng?Oﬁm %ﬁ@abutm&inbodics

upwar d/ novi ng eV| C
48a of the abut members 48 are positioned below the bonded

mother substrate 90 supported by the first supporting belts
23a in the first substrate supporting portion 20A.

When the piston rods 4la of the moving cylinders 41
moves out to the uppermost position, the abut main bodiles
48a of the abut members 48 are at support positions above
the upper end portions of the guide rollers 214, protruded
upward by a predetermined helght from the first supporting
belts 23a. In such a case, the positioning cylinders 42 are
not driven. Therefore, whanthe piston rods 4laof themoving
cylinders 41 move out, the sliding members 43 attached to
the piston rods 41a glide along the guilde rods 44. When the
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in the first substrate supporting portion 20A and

pushed against the positioning pins so as to be

positioned. For exanple, as shown in Figure 5, t2i&ovember2006
clanp device 50 includes 2Q ggplurality of clanp

menbers 51 attached to one of the main franmes 11 wth

. predeterm ned spaces therebetween in a | ongitudinal

dip’:l.&ﬁ:tdml&oae £a oF thamowing dgyledgiere 4lhgoves out to the
Po3mes et BopdElont Bhe, 3HBR' pRLR BlaRnd 9eh]8e™RhE abut
amembgpark 48 ey &b @odi tdionscabove cm'tehﬁgm'alsup@otmdmbalts
[ AIES dhiaWohled ﬁ:ﬁeg%lf%ﬂé%@f@ &ﬁakﬁ et dﬁﬁﬁﬁorted

for clanpln%asn e edge o tlone

mbyh d&hes @bt mpdnobodieshdBaupst £ ﬁeabéﬁriﬂ9mbﬁ’-‘§| 48.
30 Figure 13 is a perspect|ve Vi ew for show ng a
plurality of clanp rs 51 provided _on Qne of th

main franee r&qﬂrm ggrrlénﬂsr 41 aiﬁaépgﬂ@étméwﬂeewoviston
sii@ﬂ' agaamoveaeesﬁ iwn d mwa‘teﬂameal ampufienbash Eﬂat tha

oaht nln Rogh 49K0E Khn 2 Rieh depbes £ 15 ¢t adEr e £

Siatatrimadiadeat p«_:m:h'leiM| prdtanded hpmad:dabypm pr@detm:l:ned
SPg1gBHCErb' Gld M1, Be BupdPr 148 Welhd 234 1 chiEhd%honaes
t mokhieor snbntaatpo%tw thqshxg mectd .of Inht;h#-atmm;] thegmoving
5églﬁﬁgerr RU2AE DALY Alih WAL BRsRENr6E8"ELh - of the

ortions e center rotation are

| BeNieg wb@@% 4dainich ﬁéF begp moae&ow? &® theryppermost
ugas&t&ahatlﬁorr@rﬂtae%el@ |é¥;ﬁ:?5tl@$)0ﬁ£stélhgr?lﬂg ﬁ“?gnoof the
R CRE AN LR LR ALY AV
cambghtien tire tield wadl, mhel keencolbers oifitdmahed tdlthe
e R R R T
r pretebazmined|pveridilone aad rithe slpdénglmiwmmsangof the
egffdgﬁaeﬁember 43 abut the set collars 45 via the buffer
members 46 by the moving cylinder 41 so that the sliding
member 43 is at a predetermined helght position. This causes
the abut main body 48a of the abut member 48 to be at a
predeterminedheight positionand the bondedmother substrate
90 supported by the abut main body 48a is placed at that

position.

Intheaxisportion 48bof the abut member 48, a thxrough
hole 484 is formed. Through the through hole via a joint
48e, gas, for example, compressed alr, nitrogen, He or the
like is to be blown out.

The second substrate supporting units 21B provided
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15 To the tip portions of the rotation arnms 51b, clanp
portions Sic which respectively abut the upper surface

or the lower surface of the bonded nother substr 2dXovember 2006
90 are attached. The clanp pertionsS5la are fornmed of

el astic body. 20 The rotation arns 51b are integrally
rotated fromthe vertical position to the horizontal

PO thesédshd e&nthathcmipyuﬁtalng portioa20B® dole® not have

verti sitiaon. the 9 n b

r ot aﬁ‘éﬁ‘i’%‘qi% SRS %eﬁwé’lwaﬁgm % fﬂ% S Télea?po &;%rrvt%'lngn guch
5lx sitwexthemeto the tip porti ons of the rotation arns

51b 25 clanp the bonded not her substrate 90. The

clanp nmenbers 51 arranged al ong a direction
orthogonaﬂhﬁathﬂ¢ﬁﬂﬁﬁfp§n§§3Lﬁﬂhﬁ@¢%$ﬂ1P@Wﬁrd/downward

 Styfdiait %&miaEha%easla&acﬁasharabé%eaaa Aksal rhheaxample

i ntegra After 30 the si es _qrt hogona

each
otffstd i t %ﬁ@“@@ﬁ&é&"rﬁﬂﬂ‘é‘rﬂg %SCR)ER qf $heppregent éﬁﬁeati“
byaridiahe gthoturel 18| AP IENDISEE .to Bucknld dtfiacHia®n As

S Beoted fbainaks pBRepy SnRRrd RaYARG devipe 40 oan

balaceidenafd Nippobe th20b6ndedSiotlvir tdubstiradte 90 carried
syhs h t S

t% 2:?1 uglém.g'gg:te% gﬁ%h ?Qrﬁ‘ ;Er fhn% ?Egééfﬁf iﬁ){rention
d&yc | Bédr%ngerab@t m@gw%hﬂlés oxsdéhei Aiks ineide the
S%G%%&%h&ecEh%t&ﬁgsﬁ§kﬁﬂh0f1Ehﬁa§rﬁ§68tah?VSthEEuréEd

the structures are not linmted to Such stTuctures
clanp device 50 and the clanmp nenbers 51 nay have any
kind of gheufmbufhesn SBtﬁmmtwyim&éuh%om:cbning

VABKLeRd neta )Eféfr Ser S BLPRL G ERS bopdedbiitisr b trate
b ohmhmipdmyt ed artpa g tmeadiatiel portbébntie edilddehedgshoiirate
UEeBlr g Racd MRy " R38R 46°B- Vo M i es e
Feybstratet Aupppptingaperbiom BB+ at e

The positioning device includes, for example, a
plurality of positioning pins (not shown) along one of the
main frames 11 and alony & direction orthogonal to the main
frame 11 with predetermined spaces thersbetween., For the
positiocning pins arranged along the one of the main frames
11, pushers (not shown) for pushing a side edge of the bonded
mother substrate 90 whilch opposes the positioning pins
supported at the intermediate position. For the positioning
pins arranged in a direoction orthogonal to the main frame
11, pushers (not shown) for pushing an opposing side adge
of the bonded mother substrate 90 are provided.

Further, for example, when the positloning device
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15 cutting device 60 is attached to the upper guide
rail 31 in the scribing device guide body 30. As
shown in Figure 7, the |lower portion substrate 22November2006
cutting device 70 having theygsimlar structure as the
upper portion substrate cutting device 60 but

inverted upside down is attached to the | ower 20 guide
r’cad.'élﬁ %&trf&ﬂt tﬁ%cbbgfﬁidbﬂig ,of Nghe mwaqmnbrtner substrate
substrate cutti ev a

- Wtraedistady PAESRE brensnetPRL et e  Sf ials gyyting
t Iwgmnebfgmaipreeant Bivearidl dhd s Wi@eﬁ ceepaxiatedy from

e NS0 BP0 ol B Bkl BYREE s

paihiel mubatirsteatcatdtdngi aysgen may be, opigdieder wheel
62a for scribing the upper glass substrate of the
bonded not her substrate 90 is rotatably attached to

tip hoIdeFuGZberaﬁ?qnﬂﬁ##%Pﬂkﬂ%QFV%EB"F§h¥% %ﬁﬁ?gtr“te
alhANSY §9-ttenﬁ1§%$€r1imia¢6% Itme: posanionifgi pins and

direction vertica

f th
RO B8, b Er e b AUPYRy, CHANEY e Y, MeBdogE dpgioes
Clst 26nb el 1&2aan5pmaaiﬂ @ ebnagyand pbarikiommfythei banded

Sl YbdiEth iR TR DB ey

The cutter wheel 62a is appropriately |oaded by

energi zin C
ener gi 2 ZaSHgﬁgﬂgm%h é*%hd xﬁﬁaﬁﬁiﬁ&%‘%u&u}%eg g.hg?.hdeg the
eG@émpr§FV&G9d590fa§ @bamayagatb@nk%mde%rm¢tﬁpr.#P trate

Wig@t Indicheth | Sipdrad kAP e naf 1hebkmradYaWet boﬂnw&t U all
angl e and may have E ?éru5|on %ﬁ g e 4§3 1ded
nEAGhEubRSTALE DEVR R BPUNESER RovERd, SREHERE AN rpuide
pihcigRe EAratlBubbtewté eﬁmpmatixdg rpottion d20xlias] gaexhed
|n Japane Lai d | e

e

t beample; zmishownilh Blyures Sa th? wekante deVirPa$ 0 iIB’MGB
t E\e,%jrﬁ?)gagii{’;? 'de BT anfIRdditaSe G4t bt PAcHEY &8 B BElthe main
frames 11 with predetermined spaces therebetween in a

longitudinal direction so as to clamp a side edge of the

positioned bondad mother substrate 90 along the main frame

11, and a plurality of clamp members 51 arranged along the

direction orthogonal to the main frames 11 with a pre-

determined spaces therebetween for ¢lamping a side edge of

the positioned bonded mother substrate 90 on the substrate

carry-in side,.

Figure 13 1s a perspective view for showing a
plurality of clamp members 51 provided on one of the main
frames 11. Figure 14 is a perspective view for showing an
operation thereof. The c¢lamp members 51 have sgimilar




upsi dedown.. Acutt erwheel 62aof the | ower portion

substrate «cutting device 70 (see Figure 7) is

arranged so as to oppose the cutter wheel 62a of22tNpgember 2006
upper portion substrate cuttigeg- device 60. 20 The

cutter wheel 62a of the upper portion substrate

cutting device 60 are pressed onto a surface of the
bartcerbturmtshetro sasrst rales90 &akhr ot thie bglanp members 51

a

AR = Sap1pB 019 4L RAOHER Vo AME RADE AR 10na o

| e (odr ppmrsangtmmr cinttatdpn aons Sk atsaghedskg the

8%1%39%9.'8 38" A8CEo Ye Wt RGHHARM £FRMN G vesthehlap8sPion
rot/at ed by the above-descri bed energi zin g%

5 AT RIS PEFLE RGN ¢ BAGH AE e S0 ek ORATHg S1b can

t %Wﬁa@ﬂﬁ&lm éHbWrﬁﬁ@nCuh ta BGndarl CETIH® ea:ﬁ!dptb:h‘e:l.ons

ortion e cuttin e t he
sdeba el erhher ¥ FakeEid SOt s sanas rqdey other
:»SmbtﬂpaDOrﬁﬂonSoﬂLmhe dppers roteftdoabhemt 84b lbeatestabove

sup% 6%%%?3/11 %%:M? eﬂp the » %&:1&31 g%s;tﬁ%at aﬁ'tBiP portion

a cu hea a serv
10 dlosfcltd)sed-Oer\DD@Bt@m_’!?m $lhulecateshbabow thelcratation

eﬁfte%g P! ale/ Méféal %Jmchﬁﬁ USHHAD 13 1St 'Eitn%f .51b

Figure Is a front view of the mai r}ﬁgart of th

e
cespechdye lgsropate M SPotegress tawandg theyhepded mpther

p%hbsﬁtfxa%% Vﬂ& £h85 2 tha rdtatlvaldth S18hee inHofi¥ontal
| ower part of iHSIde malgg%GSa a hol der mai ntai ni ng

a?Qéﬂ'El"?’WSE‘pRaﬁ § §3CRaBERBF- I etter L when vi ewed
15 from 10 side is rotatably provided via a spindle 65d.

On the fr g ot}t%) ﬁ:é.s_:l $%Jﬁ€:[ot he gégtez[o Jr?'a% g.?lb J.MP

assenbl y rgureé
t pprikdbder 558wl boh rm&meaﬁ:l:lwels?u pbuoitt thg uppex u;m:eﬁace or

Wage! 1868V s@r@ﬂc@x 'og Ghe bFolnﬁtedb‘ﬁ\Yﬁlherg%b%t@%ftears% are

respectlvel y attache the rotation axis
sattachedor mc&mpmtégmﬁoﬁ@ 85g fopmad Q%eéﬁgﬁéé body

20 The rotationarms 51b are integrally rotated from the vartical
position to the horizontal position and from the horizontal
position to the vertical position. When the rotation arms
51bare rotated to thehorizontal position, the clamp portions
51c attached to the tip portions of the rotation arms 51b

25 clamp the bonded mother substrate 90.

The oclamp members 51 arranged along a direction

orthogonal to the main frames 11 have similar structures.

These clamp members 51 are also driven integrally. After

30 the side edges orthogonal to each other of the bonded mother
gubstrate 90 are clamped by the plurality of ¢lamp members.

51, all the ¢lamp members 51 sink below, and the bonded mother
substrate 90 is supported by the first supporting belts 23a
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each other. Wth such a structure, by rotating the
servo notor 65b in normal or inverted direction, the

hol der rmai ntai ning assenbly 650 perforns an el evatNoigaber 2006

operation having the spindlg,63d as a fulcrumand the
cutter wheel 20 62& nobves up and down. The cutter head

65 itself is included in the upper portion substrate
Clye itha da¥is¢e sG8s2peite’ suppei-ting bbeeishbadaat e

cutting device 70. Figure 17 is a front view show ng

anot her exanple 25 of a cutter head using a servo

not or . | nThBi St @xamtey dﬂﬂehercﬂlmﬂ devdxkess0fartchéhe clamp

b d
“RoRRalh 8 S0 04088 g R pieak okt B 1
1Rh&nduhitmtes?»umrwtswrtenegfvm|pr@g@nﬂ:od.nvention, and
PQfile té :%/ s &PL ﬁb&%ﬂi‘%&fﬁ%ﬂ@fu%rws' v c1amp

contr a cutte contr ol a rotation

it @ﬁ(‘.{d—@e\l\ﬁoc Rndc tdher GLAME dignhacs Ry ST haste Gy Helnd of

Cdlttrfcturigchs Glohd Qe l%ﬁegoaahl %ﬂeg«m:c hohaztiaeemae edges

previ ously set to 22 Nqvenber

nBfobhe Rynged me e AYRE AT S 98y Sihen 65?& Rabgtrate size
EQ_%I gl , 2he éuwmmbﬁs camﬁglﬂambprcesmwmgt 6né position
rittle ter frat SCr
ﬁfv\,{%}.‘Shaf’n"ﬁﬁ CeITt 2 %dseg ﬁﬁ?g% 4%’%0&“ zo%éfg can
dbeectitowithéut nedustngbe defiest oin tttae brtettranos her
substrate 90. In other words, the servo notor 65b

controls the position of the cutter wheel 62a in a
vertical M rehayningfdoareo 6sctihesupper paxhiaom@ubstrate

rreaaﬁiﬁﬁrawfa& U4 of s VWORAcKER to %@hﬂﬁﬂ%i% raiJ. 31

cutter i ncl udi ng the servo notor escrlb

BBy Ehe (it v ks GRS PoRE S8y v e A Higuze
CP s adwehi pertivn humm&armt Sett i davdoe 90 hdving the
be&nglscn d | nst ant lé‘x accordance W tlg %hetcharﬁgc@’:L

i AIOELAR  FHFRG BT AR Y PR PFH O GabEkrate cutting
r dsvitcarebappinwesr il upstikdes dowhels altéakh8dato Mhes lower
hﬁ&f&& §§E?b':&9 'SAQGELSEgEQeda%%o%“ B5d | BfSed Lztion
substrute cutting device 60 and the lower portion substrate
cutting device 70 respectively slide along the upper guide
rail 31 and the lower guide rall 32 by the linear motors.

For example, in the upper portion substrate cutting
device 60 and the lower portion substrate outting device
70, a cuttexr wheel 62a for soribing the upper glass subatrate
of the bonded mother substrate 50 is rotatably attached to
a tip holder 62b, and the tip holder 62b ig rotatably attached
to a cutter head 62c having an axis in a direction vertical
to the surface of the bonded mother substrate 90 held by
the clamp device 50. The cutter head 62¢ is movable along
a direction vertical to the surface of the bonded mother




A cutter head including a nechanismto periodically

change the pressure to the bonded nother substrate 90

by 20 a scribing cutter by vibrating the scribi ng2November 2006
cutter such as a dianond pei BlL eutter and/or cutter

wheel for scribing the bonded nother substrate 90 may

al so effectively applied to the cutting of the nother
sepbetrasephy tdriwiris means whichnis nakihawy. t fbe cutter

D oy : )
oD By e b S L Btna wnich

pdFt PBR SBBYRrate cutting device 70 are not linited
to the above-described structures. The devices nay

5 the tront THAPEAT wheedcEe Fodd BB, TH pRIgeR 28 may
thggtefg hﬂegfs gdgléoprexaggba, sbl”ega u:mbavpgaf/ @mt%r portion
h8 TR et oon, 08 & Fing h 2e3EnecT b3 dp Phruse
-asdglecanfomay havegpxdrwaiins ofibsipradetyrnisied hedght
EPFhe’ 8 tnd Bl AR Lnlur PdR Ani i BAAR On &

10 neigrunderentiel ddsnctigonasdisainand indopapeged:aid-Open

PhapilcatyostiNal co-Phgspq brittle material substrate
such as ceram cs substrate, glass substrate,

sem conduct or substrate or the like, a scribing 10
devi ce forhgullbwBg tgwrtidmesubsbettet edbtiimy ndevice 70

DePeHEna tEbe L whds Fplf 2 Mo ot it Wit rar
is Fto they uppes gbht*iqp Eabaiyatieccutidng devéce fd buy inverted
ate ﬁ%ﬁ'ﬂ sz {;&&%%ﬁé@ﬁe@ %hg%& HPEowEL goH&Bh%bstzate

device ma Include cutting assistance
neukting deydsesTe dges Rigurecl) LAnRrpinge’ soudsttqoppose

Tige Gititie2dvResl ¥246¢ $RERDper portion substrate cutting
device 60. |

20
The cutter wheel 62a of the upper portion gsubgtrate

cutting device 60 are pressed onto a surface of the bonded

mother substrate 90 and rotated by the above-descrihed

energilzing means and moving meansa of the cutter head 62e.

. 25 The cutter wheel 62a of the lower portion substrate cutting
| device 70 1s pressed onto a back surface of the bonded mother
subatrate 90 and rotated by the above-descrihed energizing

meane and moving means of the cuttex head 62¢. By moving

the upper portion substrate cutting device 60 and the lower

30 portion substrate cutting device 70 in the same direction
at the same time, the bonded mother substrate 90 is cut.

e

It is preferable that the cutier wheel 62a is




may be, for exanple, neans for pressing a roller or

the like to the substrate, orneans for warm ng

(heating) the substrate 20 by spraying conpressed &iNovember 2006
to the substrate or blowing kgt - air to the substrate.

In the above exanple, the upper portion substrate

cutting device 60 and the | ower portion substrate

C Wdtiatmbl5sdppoceed bih aveu::hg;:??emﬂ $i5r usluges servo motor

' - - ifferent structures
gQg%ﬁg‘ﬁdeg§h%%% ?&?ﬁﬂk&'pattern of the substrate

and cutting conditions for the substrate The

oper at | Onp@fnakaes § Uiy a® s Hb! V1w D6 Lo MebRIPAS Y cut ter

such a struCture eexp alned W|thre

5  niiemdy 65t e ing X ARNNC MOLGE -c hFATBER k8] 1518 frong view of
f%rseﬁlaw RP€ 0 tHeARt2e2heatl 855 R @fe&srd ﬁm%tr sgb is

iJ venber 20 55 _For_cutting.t
niieﬂé‘rb%%%?m pady ?gr% WY 150 AR i 163 &évgaépé state,
g/lIasthe abs:tau:a;sm bl €iteaideheilinesa, aa poldahi hyintaining

AR BhR BEyERB b7 ERRBOONE ePlor gk vEdved seom

10  sepggeris n@ﬁmmmpmeidedtm sesphudieBsidat ©n the front
SgBE}QFLB NG POR 1R éﬁ?ﬁ mdigxttah'l%i%nggﬁéhﬁl “388%1;]1@8 right

O are nove n on
shesdr past cin (Flmine difde, témdtdpehgbﬂﬁbl 6¢3b fpyixetatably

g ﬁugﬁobeﬂa g-13H& aateéﬁwaaffdahom Qntm@%%aoor ruae bevel

e subStrate carré out sid When the scrib

dEOREE &BF BrgcreRRRCBvelY mww ttma e WQ#W diels
15 tbe ﬂu@sdewoemo&aﬁ.—r B5BUANG | €iga s}iind:bessur §b &8bed 'didage

FERER" SRy sk, B R o YA T 9 s

smpportsbg(ﬂnnnarﬁﬂlabe anmengedl alression, the holder

ARRERELIRL LY YaSbldd fy "688 PorFodnl® 1P Wit a3y YeieilaG 10n

having the spindle 654 as a fulerum and the cutter wheel

20 62a moves up and down. The cutter head 65 itself is inc¢luded

in the upper portion subgtrate cutting device 60 and/or lower
portlon substrate cutting device 70.

Figure 17 is a front view showing another example

oo 25 of a cutter head using a servo motor. In this example, the

~ rotation axis of the serveo motor 65b is directly connedted
to the holder maintailning assembly 650.

gy

The cutter heads of Fiqures 15 and 17 moves the cuttaer

30 wheel 62a for positioning by rotating the serve motor by
position control, Such a cutter head controls a rotation
torque which acts to bring back the position of the cuttex

wheel 62a to the position which has been previously set to




15 10 with predeterm ned spaces therebetween. Then,

nmovi ng cylinders 41 of all the substrate

upwar d/ downwar d novi ng devi ces 40 provi ded in the 22November 2006
first substrate supporting WgEts21k are driven in

synchroni zation, 20 and the respective piston rods 4la

nmove upward. Thus, the abut main bodies 48a of the

abthe resrdver moﬂerasﬁsb athenhtheosealthen I mowedefxzbmgthe set

t tyAte
(I;?a%ﬁ/g&?o |a?§%mﬁs%pporétﬁ}yn%asﬁe 3: %A g’u ttle
a Eaterlal rwh@tﬁmet@ qyraag sgsébmyequt%iore akny ivddlghy the

t Neu S48 tHed P 1 nddviil IS HHE o1z a2 AIRQIHIOR t¥) form
the substrate carr -ip side Pl% a ca conveyer
5 cHGEARR Hos oFr threbppRed o e /“Tn Gther

supstds} thd@ervd a6 5B dontrohe ﬁiwpogmtmoh@ﬂa the 482 ter

of t 0.48 in all_qof the substrate
s SRR A PR b fadh and a1 ¥iediey 4f efergzing
.sullﬂrrsatbxslmmomtrt@zdmhm B2al. \Wen the bonded
not her substrate 90 is supported by 22 Novenber 2006
- 56 the abut main bodies 48a of the abut nenbers 48, ‘
10 3 pair of Bypusirgcthegubbiernbead Lpolyding the sepyo motor
Sl&?ﬂi&%@iﬁ@d w&s\% doém%%a‘fa\ﬁhngoﬂﬁﬁé‘?@f 1.4& gke®vo motor

driven and th i ston nmoves  out

e B8y ﬁPﬁé‘G"'&ﬁﬁumﬂl‘FhHie Pﬁéﬂﬁﬁv'ﬂﬂﬁhsr c?'ﬂ’ﬂﬁﬁi"jeﬂo is

ofhedlng tshseweusnhatanumwnﬂ/ devbyaancaONLEn tld@Vé:H&ﬁgc in

N

15 cctlol ths citer wheal 6ad.t oThus detable dertioimny dd p@rfdmned

ageAchdBR Hifestuied nilf qHATEEY Podh B8 POEMATT.
43 abut the set collars 45 via the buffer nmenbers 46.

Accor di Ngh eutlts: ﬁQH& ﬂﬁurhcﬂqgj 8 Snachiith 1Um Eg / d@ﬂﬁdicdally

mepbers 48 provided in th strate upwar

nﬁ?PHgﬂdSchese%“’é? etat thepopied makha®e syttt PO by
20 aboyerittﬁnéIdl.ﬁitéiuﬁ@o’l’rlbﬁgtﬂ@é;tiﬂzoz%%rb.}fsiﬁgléutter such as

re&lﬁtm%n g.nheltgmj:']tér an /tor}ecggpgg (%vheetlh%grsggu?ibfng the
bondcd mother gsubstrate 90 may also effectively applied to
the cutting of the mother substrate by the substrate cutting

gystem of the present invention.

25
L : The ytructures of the upperportion substrate cutting
daevice 60 and the lower portion substrate cutting device
70 are not limited to the above-desoribed structures. The
devices may have any kind of structures as long as they process
30 the front and back surfaces of the substrate to cut the

substrate.

For example, the upper portion substrate ecutting
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supported by the abut main bodies 48a in a horizontal

fashion is positioned at the internedi ate position

above the first supporting belts 23a. 20 In such 2 November 2006
state, conpressed air is bl ogp Qut from the through

hol es 48d of the abut nmenbers 48 to slightly [lift the
bonded not her substrate 90 fromthe abut main bodies

4%‘,33@ d@orad@ the! hewesUbsktaba SUbstRate! edthingh@evice

T maE ke prdevicn Aepk cutting Al ToPeT BRAFERte BY, yping

shesersbhight] a dising stve gpoattingibinds na dimiond cutter,
s%&w@% arrigged al ong one of the main franes 11 and
al’So “"pr ssed by a pressure which is not shown so that

it abut the positioning pins (not shown) arranged

al ong.  Newfbnomid bt BRBERRkEL A d AnEBAN dib@iRath such

In this wa strate 90

skEgkasl sheetd voodBlake op Plasdile %‘aai‘égﬂtqeanfim prittle

hebiteeahdl 5aB6tLRLES dMH taana&bmnﬁa@r%wa%mteed glass
position within the_nounting structure 10 in th

sab@ﬁ?ﬁaﬁ@%ﬁw%ﬁgmg%t%vns strafe RE,Ehpdlkeos seFibing
Thevmwaiwmmg thetiothk®, st iy uﬁdhbe rfor exampla,

bstr 90 supparted_by t ut es
S13R6F L fanty ARG S o Tt EPNG viRd o f SGReRE Gl er.
obrthheSl&knnmhyabesuéédclanped by the clanp nenbers
51 of the clanp device 50. The side edge of the
bonded nother substrate 90 on the substrate carry-in

si de edgeFurthenmpre. bjhe RPReX NPT bomb cFubBIrake Aufdilng

oaabm&esabsa:aat €héaiéwealt Bbéf@foﬁ og@@stf@w Y W ice
main franes 11. 10 When the side edges of the

baﬂa@a' e ther %&ﬁ%?@ﬁﬂtt%gﬁﬁ%ﬁﬁt&@w? ﬁéﬁalﬂstﬁl}“ing
edf kheldifit Bcfof eﬁa gobistebyec Wduthinglaesalsa&nce means

deV| Qbee ,5gbrt Q:‘?am”ﬁ’ %e%l | :P dre rpress%.ng a J%ai.{er or the like

to the substrate, ormeans forwarming (heating) the substrate
by spraying ¢ompressed alr to the substrate or blowing hot
air to the substrate.

In the above example, the upper portion substrate
cutting device 60 and the lower portion substrate cutting
device 70 have the same structure. However, they may have
different structures depending upon the cutting pattern of
the substrate and cutting condltions for the substrate.

The operation of the substrate cutting system having
such a structure will be explained with reference mainly
to an example in which a bonded substrate formed by bonding

large-scale glass plates 1s cut.




of the positioning cylinders 42 of each of the

substrate 15 upward/ downward novi ng devi ces 40

provided in the first substrate supporting units 2Myvember2006
are driven to retract the pigéon rods 4la and 42a.

The abut main bodies 488 of the abut nenbers 48 are

at retracted position below the first supporting

bel t s 23a Fée couil vy \thet bondbdnmomabeﬁﬁbaﬁratem NEormed

h bst i nk
OXI iy %'Sarget"tﬁg%%gnggg R it rdteR o m@?ﬁﬁt"%ﬁég into
t h% mdmkmmpﬁepamnogsubmtmrtesewa (Bes Figusebbdedirst,
) ”Dwes’novﬁ&l bt bag&rgom > aalapegggsga 1@% g\g 4! W”“‘“ g

the first su ting belts n° suc
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hatevios grufile gy 80. 13heldd rﬁv@btﬁmweﬂh@@n’w &d.-.ton

t l . d t he crl
060 HOLRREREE o AaR Tk OrHe], M i e
10 f rayddeniboidyy 3Pods tmawesd tohihbhe einé porredg;m aof m:ieesﬁbbti:ate
I tah
S oo A 41008 b AUER L RfEEDRS s
s pi Ehgocareytiikédde ph the imrpmstmt@esunnorting

S QoY dth 216N i A heUd s s s%}p&fﬂ?&dsifﬂ@ﬁfﬂd ate arranged

substrate supporting unit 21 subs
s l{m&rﬂﬁ B IRt o b R LR £eadonseE itBetw@émetﬁhgucture

15 dawo mm|md&®¢miaeal sfesekOvhadebBeweasl. porti on on
the substrate carry-in side, and the second substrate

supporting Units 21B in the secondsubstrate
supporti nGhpar,t imovid@B cydiincteanss 41 o6# w=A1t hthes Ul tiate

ORHAS R w8500’ YL EMBH g Frrat
r e8bEtrage mqn}imsmimgw afe dxivie in swtclutomiweenton,
20  "Rhl 808 tdepSSeAd palitdRAEEs B K a0 hPward. Thus, the
abut main bodies 48a of the abut members 48 are at the positions
for receiving the bonded mother substrate which is protruded

above relative to the first supporting belts 23a.

25 In such a state, the bonded mother substrate 90 is
o carxried to the substrate cutting system £fxrom the end portion
on the substrate carry-in side by a carrying conveyer, a
carrying robot or the like. The bhonded mother substrate 90
is gupported by the abut main bodies 48a of the abut members
30 48 in all of the substrate upward/downward moving devices
40 in the first substrate supporxting device 20a.

When the bonded mother substrate 90 1s supported by
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of the bonded nother substrate 90 supported by the
clanp 15 device 50 in a horizontal fashion in a

direction along the scribing device guide body 3022 November 2006

cutting start position and- ggtting end position by a

cal cul ation using an operation process device which

is not shown. Based on the calculated results, the

Sl iabytdnaincoodi e 48uly£3@hesabutenembehs 248 1 e pair of

u I ort | t i n n _
é% rﬁigigéra esguptlﬁag ev|ceq35?tgu%€€raﬁe P
bmwdmﬂmrd movdngadevices| 40 tare dndaign aandadhenpdston

| ol m:%oﬁga ot Higr@lde tarmAheR] Sméiddt | e ARG, t’l?é ¥oving

opposi n front surface and the back _surface 8
t 15 A3t RéEr 2ddbihpapBbEErate BP§§§§dd°UHWBr h@oving

f Ha%tidwko siftd aeegenith BYhehednikBIonSaid thd réﬁﬁective

e B SRk A E6S S BRl St Efre 4o

aats:lamma roFgglde radst Ae cuhp&edwheathe ﬁzataner:ods 42a

DREEoEf s phShaE SEntRe & b DLAR R BAdARG nddtaons
233Now€nmap 8004ingomenberr 48cabotathe gset neglliargeds via
C "l‘.heOBuEESr %lhﬁéré U.Pét r %tc%%rga%‘xﬁ%ﬂsggef Qbuicﬁ\?bh NBodies

er substrates 91 and vertl ca

cr'&éks”f\/rﬁ"BFo APUh | reqpeess dABe AYAEeH 1ine the peybstrate
fub&h&avaawﬁ%aea?mwiﬁg azwugﬁlalﬂ BereRe BhesEmédtate
i ne ou in scribe |ines
{ BPRRLoRRe ARAYS o Pe FLERt * Hnher tide heLkRr 23m, by o
t bEﬁdeX&tmdnbﬁ RéYght , rrme thhé ’gdsnedéchlmktmans aibstente 90
n e

BLBEPE BT Ehe Antt Alfn Rouadlad Wty o SRARLY it fon
925 josThionad toedr thieninhernedbate rmedd toncapavel the first
SHQﬂ)BQEfﬁg belts 23a.

In such a state, compressed ailr is blown out from
the through holes 48d of the abut members 48 to slightly
1ift the bonded mother substrate 90 from the abut main bodies
48a. The honded mother substrate 90 supported by the abut
mainbodies 48ainahorizontal faghionispressedbyapresaure
which is not shown so that it abut the positioning pins (not

" shown) arranged along one of the main frames 11 and also
pressed by a pressure which is not shown so that it abut
the positioning pins (not shown) arranged along the direction
orthogonal to the main frame 11. In this way, the bonded
mother substrate 90 slightly l1fted £rom the abut main bodies
48a in a horizontal fashion is positioned to a predatermined
position within the mounting structure 10 in the substrate

cutting system,




obtai ned by cutting the nother substrates 91 and 92,

the nother substrates 91 and 92 are scribed by

pressing and rotating the cutter wheel s 62a al ong22Nveember 2006
mai n scribe lines 15 MS on.tge oot her substrates 91

and 92 with spaces of about 0.5 to 1.0 mmapart from

the main scribe lines Ms. In this way, gerti oal

cracks Vs al ong the thi ckness directions of the

Mot her SUBRLAA! 83 Sthdiif F #Leusgaysn! ivild &éﬁg@ﬁdmmr

along the main sSc o msup
seubssrrtac 90 20pRortieds by rhhe tﬂméltcmatiék hoities 683 in a

PHE$EgondRT £AShELESHhAN iibe Sidd af ohge ARt BRE of the

substrates 91 and 92 the bl ades thereof cut into

5 tmelaframes Ik oaﬁephetwért% cdgmB memeaTD B aF She Clamp
Ttiefr.ica mmmsﬂa&%&g’e io¥ enelv@thed Mothers HﬁBéQQ&te 90

f t bst r at 91 and .92 and th

F Bt R R terer thedr pade fp/iaod BY Ehe Slan

\émetnbeab SI.laakzs:lﬁ@ea Not hehepsubstra the damejs-t:%\]fs sidehgo as
e rea s ex e :

vg¥t Pg Qggo%?%a%ésé% E'?% !Pé%@ ? scrl be lines M5

10 are formed to extend by 80% or m)re of the thickness

of the mogher ?Eﬁ@t Sﬁ%eﬁlo@f&%e9ﬁon59&%n%{iﬁ@9 dé\.gl?strate

surface portion o substrat es

af @ vhdshazeerthagrnalbteicagh ethanare reapertiysiyclamped

2896the Slbm raéifid&emmtnesﬁbvhﬁglwrfna& h@y €a i@ RS pair
on t e surface ortio t he not her _substrates 91

h
%m‘a? Jffh 13,45 st Fhe fubstrate
15 Wllmﬁd/da'mﬁd)rmwiigg aegl.bea:twrpr&eiﬁb(m &.hﬁ the first
e te toward nae rrace t he ,not I

s%'gggfﬁ?gﬁ ‘{}? zﬁé\ 6%31 o% I & ra?ot the
rebgton Imdmd’libednsllﬂﬂace Bhe t disutrodsidar badidsa aA8es oFfl the

a"m‘F ﬁﬂ% tiga ﬁfﬁg f d
urrt ace xt*qs & I‘h% J:e %%I‘ggtdegggg é% acroq:g‘% tfﬁ'rSt
esHpper ting bﬁétﬁam?es-cr i aecorﬂ#aeslws, thite ®bamRdmembers
20 e s i R @HBe9BahasosE BhOUhid¥d mothexr substrate 90

sink approximately at the same time due to the welght of

the honded mother substrate itself. Thus, the bonded mother
- subatrate 90 1s supported supplementarily by the first

supporting belts 23a. '

— 25
In such a state, the scribing device guide body 30
slide toward the substrate carry-in side so as to be a
predetermined position on a side edge near the bonded mother
substrate 90 clamped by the clamp device 50 in a horizontal
30 fashion. The first optical device 38 and the second optical
device 39 provided on the scribing device gnide body 30 move
along the guide body 30 from waiting positions. Thus, the
images of the first alignment mark and the second alignment
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10 main scribe lines M5. It is preferable that the

suppl enmentary scribe lines SS are forned with spaces

of about 0.5 to 1. D mmapart from the main scri b& November 2006
lines M5. When the spaces betsgeen the 15 suppl enentary
scribe lines SS and the main scribe lines M5 are

smaller than 0.5 nm a |arge conpression force is -

appdie hrovd deideonuthadmompisd mother substeatecV axendiaken.
Vmformng the main scribe lines M5, and damage such

as chip may occur in the surface side end portions,of
the verti da thisexampie, minge the sgrhbingdeyiagepidadody

p.?(fesl:ﬁiéear A TYe) Eﬁﬁgtlsgbmaté hﬁlﬁﬁ@fﬂ'ﬁﬁ'\ﬁﬂ.ﬂ @1% in the
app to the vertical crac E SCI i bfi
s WEn e WO B SHE MoVl £ BIERLi%GF 000 BAIAS gRELbing
”&%mi!&e rﬁﬁg@% bbgyggodsmauﬁfmﬁ the emt llﬁirtion on the
substrat es an SCr (0]
F NG AR BFEERLR Faden e B8 St f Era Bl eppportan
Massebics (248 sunppﬂrmrmumm subsiieate nBDPSSt\‘LthPortion 20B

pr, I

GOBFEHE 1 P8a8REs Yhe Blutifly R¥yEbe iRl U s pTides
Fitpward xhes enddinaptdan @n jthe subgtrages carrypdn side.
pattern for cutting panel substrates 90a out of the
bonded J'b 22 Novenhber 2006 61_. nother substrate 90

by using Sg&t.0Baged QR fhe xespdscpt FW%lW’SgF‘PHEQ of

| Iﬂ@fh&@@ﬁtigkgg.emm:ﬁmﬂam S€EoRE allgaRenEharibeangle
Cut eel.s a the upper _portion substrate
4 one Bonees Bothea erpatgase” 3B pREROEERE, PY; the olamp
Clﬂ'etv:lmg: 500N i £ hotl zuntadl daghibdeirdgetireictiion along the
subst.r. arLy-o i f I
oA BRVIYEOH a8 800" 0d ARy SRR RbESLI0R ana
s_lmﬁrﬁim edd pesdtdonodll e Qaﬂ-ﬂpéﬂtﬂ-Phe’J?mg naBceperation
| i ddzk 2891 8RR SIERt A8 Y sHoWne BABEA on the calculated
raesults, the scribing device guide body 30 1is moved with
the upper portion substrate cutting device 60 and the lower
portion substrate cutting device 70 to ¢ut the bonded mother

subgtrate 90.

In this example, as shown in Figure 20, the cutter
wheels 62a respectively opposing the front surface and the
back surface of the bonded mother substrate 90 are pressed
onto the front back surfaces and rotated. Thus, scribe lines
are formed on the front surface and the back surface of the
bonded mother substrate 90. |

At this time, as shown in Figure 21, the cutter wheels
62a are pressed and rotated on an upper mother gubstrate
91 and a lower mother substrate 92 of the bonded mother
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SSI') is forned on the side edges of the substrate
carry-out 10 side of the two panel substrates 90a.

Then, main scribe [ine M52 and suppl ementary scri b2 N¢vember 2006

line S52 are formed al ong Lthggside edges of the
substrate carry-in side of the two panel substrates
90a on the substrate 15 carry-out side of the bonded

MaLiRet ratRsdo A XoriP11Kbe rtd e ﬁai:dfm afgemottherhgubstrates
carr t e i

SBRend St o find t08 ritfthax SoBHERREED B GRE B8, T hus,

cgeryicul sraeksVm aboly tiddkmersedizedtions @Dahgrmother

e IR LAY gy i S Sonoe

vvheeh% ceza Ak medngenihe 1%11@5 Mg fnmmesh | a‘é\&twwal

aéﬂQSVﬁaﬁfeCﬁéfﬂééngudﬂ‘%ﬁatpﬁhbﬁeeh@@ﬁﬁdbﬁnébsror more

Strate he upper ortlon

caf: the dedrkeess af(thedng HRF TR %Eﬂ r2pd 92, and

- Cmbkbngregaraaﬂo 804 dsr Ak £hem UPREtagee O6F rehd mdther

and, 2 e Io%e gugge rail 32 so that the cutter
wiEERP IB §3of* PR per portion substrate cutting
devi ce 60 and the | ower portion substrate cutting

devi o TOuRLE-9R 20, SH'BIPAN e S SRS BaRUT S Ha b 0o

panel subs strat car
anttaloed w euitimg the mgther mmqmﬂ@m 92, the

mﬂbﬁﬁebssﬁbgifaEQstBgeHﬁHnBﬁrﬁﬁﬁ %%miﬁb@ﬁ%yt@%essing and

ext ensi on edge ubl e _scri be

(hatatdeg the |quden/wheghg %%rp mle?&ntaﬁymééﬁ %‘-‘1-% gines
fl?%)ox:} S?f]@ &datqlselxaadbb?gatss 8%1 /e S 9cl wseht @pades fdﬁmbout
(0] e ane ra a
5005 Lo 20, i mpach B Hie 1S S5iRn JnRRRT U (this
th&ytrﬁ&ﬁtﬂd&& afadie Venabofigabtks tididleneax diletions of
. : ,

OPHR G E bul fied T YA WIR Jdqihadat 1P sopndfong
i theaadlin ebrdbenlines MEahe form pRPRLSMANEArY RgHihe lines
TS,

At this time, the cutter wheels 62& presses and
rotates on the surfaces of the mother substrates 91 and 92,
and the blades thereof cut into the surfaces of the mother
substrates 91 and 92. Thus, a compreased force is applied
to the surfaces of the mother substrates 91 and 92 and the
compressed force has influence on the surface portlons of
the vertical cracks Vm in the main scribe lines MS which
have been already formed. In this example, the vertical

- ¢racks Vm forming the main sc¢ribe lines MS are formed to
extend by 80% ormore of the thickness of the mother substrates
91 and 92. Thus, when the surface portion of the mother
substrates 91 and 92 are compressed, the vertical cracks
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si de edges of the panel substrates 90a | ocated on the
substrate carry-out -side in- .a direction along the

frame 11A are respectively out. 10 Thereaf ter, 22November2006
regarding two other panel sulggrates 90a along the

upper guide rail 31 and the I ower guide rail 32, side

edges of the panel substrates 90a are out by form ng

dopbbe th@rnid]ﬁx M:ﬂﬂse iimi-,a Mstidkeghpsen Y stp£484 Doatdons

oo S, PRt dnBF tedfer SF i iat Yorpie RS RS dlbs on
d duxirtiqnt pontiam axenpldendddsr e Thewblfores diticeett hesl gracks
| ) e 2‘43@“9{1 %'Hf%%%b%ﬁ@ %’6&&@'&” %Grfa%Q  BEVEHR" mothex

t he pres vention 1s not 'rmted to such

Afubskrates RS and BRe s?BTQ*béhlel mt%@@lmqm ¥ gippch the
tfb%xfdedf mﬁ%%% Y {H@ RGFIEd 5 mtmemuﬂ%myzbana the

used For exa ouble SCI.i nes may be med
orvamelaaly é’rég':g‘ésvi‘}f Z@Heh r&ﬂéﬁﬂ&#@&@g@; 596 "mother
Uitk 13t ¢xC 0L hEnd |9ﬂeac£55§|'lg'i5 @ntdrietybop! e Wadd E8iibe

s iia, Fs " 9p2 Btant ndihar e trna 39 b E0E paong the

bynaisi ngrddeblldnes MBe | ines of the main scribe lines

M5 and the supplenentary scribe lines SS. In 30 this
exanpl e, the nother substrates 91 and 92 of the bonded
nmot her suB$tismprederable chatasthmgupplemengasigieibe lines

! 'S'?ﬁr&of Bied Wit@lsgﬁﬁgg%f [ dut gh 55t 8" 08 nﬁnoaﬁﬁﬁenfrom

f our pane substrat a arranged In two rows and
t\ké!ecdmecﬂrmsscﬂbe 2bineR MBer WbOB thegPpages fhetyteen the

Ftl Rnidd tabty Bdripé e s hﬁdstﬂs xmge%czafbet Mnes MS
ane ub trages 90a Ina first row %5%¥§ - 1ied
HRFEETHLoT FBRR AR TP+ & 1BEFF SARPragR] Orr QiR 4 applie
an&rthhr@ﬁt&a&bdpoedgenSoﬂfthaevbnﬂﬂedlnntimks Vm forming
S%?A%t ﬂ,&}_& sgcor e l].g.nggeué o‘ﬁn(a d%talggnsuch as chip may occur
in the surface side end portions ¢of the vertical cracks Vm.
On the other hand, when the space 1s larger than 1.0 mm,
the compression force applied to the vertical cracks Vm on
the main scxibe lines MS 1s not enough, and the vertical
cracks Vm may not reach the bonded surface of the mother

substrates 91 and 92.

Ag described above, by forming double soribe lines
of the main scribe lines MS and the supplementary soribe
lines 58 with predetermined spaces, a plurality of panel
substrates 90a are cut out of the bonded mother substrate

90.

Figure 22 is a dlagram for illustrating a scribe
pattern for cutting panel gubstrates 90a out of the bonded
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by a predeterm ned space. The second line to be cut D2
corresponds to side edges of the two panel substrates

90a in-the first low, which are close to the paneb2November 2006

substrate 90a in a second.rgy..The third line to be

out D3 corresponds 10 to side edges of two panel
substrates 90a in the second row which are close to

t motRafebubsbratat 86 BPousing heudh rddublevecaibei tines of

S%g%eﬂ%ﬁ?%gi%ggﬁﬁgﬁ ne F‘gdf) cu tl%fkﬂ{;eorreg'D gimé Zines

sB8e cthyesuwiftamnahaed sps26 ofubherapper Parthon haubstrate
S Sﬁgqgngnge{rﬂ%'ﬁb aa:fd)"ifh@ ﬁ%ﬁhboﬁofhﬂéhzé’@ﬁé&rate cutting

I rectl IS spaced apart Tromthe other side

eBgudcer 70 e SHhicer 88 PEt Ehe by trate rRATRYr out
dbﬂ.aﬁté:@ rtwbypanal %ﬂﬁe&rﬂﬂﬂiﬁd%a&ﬁ? thzheusa{&i-hthl éhﬁ:i‘ﬁ-out

ut re nds, .t o si de. ed
B8 o dvachanaRd T bBFETRYE: Bh AL A PURAS somibe
ditast (maiﬁvmﬂnel 1mes sl amd supbliemeapaostd spattie line
n e de h r

=8R) {9 8othe  gpR p00k5. 2t FRenSin LR LS Befray-ou
Dﬁideroéspbedtwmnamm subRteass Wat he two panel
substrates 90* in the 25 first colum, which are cl ose
to panel substrates 90a in a second colum. The line

to be outThsm cBedasiRithe ddngi N2 apdymarpieneptagy scribe

Dﬂﬂﬁé mqﬂ@tﬁ&ma%a?bhtenéesﬂw @ﬁm:e ﬁMB GubHtTate
sSupstrates

CePBr i 1dp Bt Fhe BHomanal FYBRTTHEeS BPaeT Ehe subaizate
OtcArsP- &t de 66 thabondbd motlert aubateateD80. When the

SHHAS BT o B Sondt it S dE Ry bnt M1 dd RaBNS eppaszate
disaecy +m s dde tf that tdorpmteilmgbstmﬂtes S0spacthle sphettrate

f Q:Ee.nur%—grﬁxgt e _%.fgihggggﬁdgé i &erBOS r%zcu‘t

ubstrate alon

\ V
dikrescrdbing devicergetiebady 30:phides FtGP'ﬂé-‘Gt thm guba@nate

2 ORACS TRURRS s8UDRAE Al Yt thi' heels 62a locate on the
gide edge portion located on the substrate carry-’-oui: gide
of the bonded mother substrate 90. Then, the upper portion
gubstrate cutting device 60 and the lower portion substrate
cutting device 70 slide along the upper guide rail 31 and
the lower guide rall 32 so that the cutter wheels 62a of
the upper portion substrate cutting device 60 and the lower
portioen substrate e¢utting device 70 are on an extension of
the side edge of the panel substrate 90a on the substrate
carry-out aide and closge to a frame 11A of the mailn frames
11, which 15 close to the maln frame 11. Along the extension
of the gide edge, & doubls soribe line (main scribe line
MS3 and supplementary acribe line 5S3) is formed, and the
gide edge close to the frame 11A of the panel substrate 90a




5 the cutter wheels 62a are pressed and rotated al ong,

for exanple, the first to fourth lines to be out D

to D4 in this order. Thus, first to fourth main 22 November 2006
scribe lines MS513 to MSl6_.age torned by vertical

cracks having depths of -0% or nore of the

t hi cknesses of the nother substrates 9land 10 92 from

thm suef m&aﬁfateh&:am&mmdildemndmldme e frame 11A

fa ggf u%trgpggnqidigogg%r substrate 90. In this

st% at wheel S a are pressed and rotated
along the fifth line to be out D5. Thus, fifth main

15 scri be hb@h WJA %c&@.ﬁ:@eﬂiﬁé@r{%éﬂﬁs&ibh i:!.rﬂfs MB4 to

be cut ter, sixth to ei malin scrib

5 | M§6sand18uPPLeRER DALY S05EhR diDes %@%Fﬁf»‘ ?ﬁ?oﬁ@ﬁﬂ
elﬂhbarhb.msga Ji:Ptt:h fﬁhé&ﬁbﬁe D{Q?tﬂnvfﬁ siilrmitlmxsmameﬁ: :J)r:rhus.
pressing and rotatin utter els e
D ice adtbas o Eoe grnm L ubaHaren a g fpoBEe frisgy bt rate
| adry-Bultars N N . aAfdﬂedﬁmnf igxding hthegframghtlA are
mai n scrlbe Ilne MS 25 13 to M5 20 are forned as

sGERPeF F‘gf’lguﬁﬂ “enentary scribe line SS13 is forned
10 along the first main scribe |ine M513 by pressing and

75170 HHESELELEE, WBGRac ATt fonofAeaeiiivon

opdesut thejuppey quddezadl 34and fhes Loysr guhde Ebl (32,

3@14e &aseélaéttmlﬁm i tiraeedChga Whbhoat oﬁuehng
about . mmfromthe fjrst |n scrlg

mgblvhegribverltﬂm@a (B2 Serim clines Mg

5 | bﬁgpmaneatyndcﬂﬁwﬂnmeswpnmcsm)‘ asomdf ai&a edges
m)%hﬁé substr at eﬁg g ? 22 Novenber 2006 65 92
oP*t heepBRhe fEF2E88s7P%t e 90 and reach the bonded
surface of the nother substrates 91 and 92. Such a

er i be 11 b s SeBcRiphichy B bofmglf SndFy Yoynie
| gcgmbealbngstmgef:l.xp@i.vidunlly formed has been explained.

20 However,, the prasent inventionisnot limited to such amethod.
As long as the double scrilbe lines are formed along the side

edges of the panels 90a, any method may be used. For example,
double soribe lines may be formed on the zlde edges of the

panel substrates 90a by using one scribe line.

S

=4

AT
S
s

25
7 Figure 23 is a plan view for illustrating a scribe

pattern for cutting panel substrates 90a out of the bonded
mother substrate 90 by using double scribe lines of the main
scribe lines MS and the supplementarxy scribe lines S8S. In
30 this example, the mother substrates 91 and 92 of the bonded
mother substrate 90 are cut along first to eighth lines to
be cut D1 through D8 in this order to become four panel
gsubgtrates 90a arranged in two rows and two columns.
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5 main scribe Iine M513. Next, a second supplenentary

scribe line SS14 is forned along the second main

scribe line M514 by the cutter wheels 62a in an aeESovember 2006
opposite to the panel substrgges 90a 10 with respect

to the second main scribe line M514, wth a space of

about 0.5 to 1.0 mmfromthe second main scribe Iine
M514. Thus, vertical cracks on the second mai n scri be

D line M5l4 extend

mot her #B‘St";(ia’f e‘%lgf%" béfq"'?ﬂ ? ?% ¥ cages

suiistwapanel siibetratBs9da :bmaffa@@s: Tsfw uhenuatzmr direction

t
SRRt Efot], B8 DO iRtomupEN 24BRY Bue oage
ofof: khenbonded Jnothen ebstratie) 992a&er163§h9h’é°\! nd}Feelion
Ofpyt N m&fmﬂacﬁq e | | i eMabkbond 1ihies B Ybe tdgt D2

bonded ~ not h bst 90 |
T LeaIOBgS FASLS0 AASeE OF THE THE PATFY RHPRESEFPRS0e

~liime tMRl F1288d LB, T WHLER arai 01666 be thecpdfED, silstrate

I b f
S0 SR ndryd e hRGEer ARe epdi b3 gporeeponas
f @:brmﬂdemdgas siftdtwo ol substratepad@a gultber aeeend row
Thys, c&QS bogded, é]xbg.{ dﬂfﬂ@s %%Sﬂ.rf the first
mal N Scr in

s uentla Iy out al ong
I\/SDSV apudt e mmtdnmrfk fgemme |q9aonvsldne3go be cut D2

:B?g I\/%el{ | Oﬁ‘ﬂa f&?u:f"tﬂ thded t%' 9@ ButEhy é&ff@@ponds to

17 to fth to eighth suppl enenta

séﬁ-ﬁ&eedﬂpﬁegfsg‘l? teo M%r%“?’t’ﬁ% rPQ%é"’sMP second
OpBYSisd @ tsw Hheeckabsl (Mdﬁﬂsdﬂﬁaoffwwumeu spaced

between_ the fir Nove
 RRETEESahtie othet Bl AISEL OF e Fonieq RosnaE dbutrate
beowadbnyhehéhtrow abrecsion bey | a erddite anichdd esfdame t h
main scribe line M516. Thus, the bonded nother
substrate 90 are out along the fifth to eighth main
scri be | iTke fNELh 1ind/BRhEcuhdiunatresperdy tioosideesdges

apg 't{mé(ﬁgl s052teathk 90 {RA ¥ rst column along the column
direction (vertical direction), and is spaced apart from
one gide edge of the bonded mother substrate 90 along the
column direction. The sixth line to be out D6 corresponds
to the side edges of the two panel substrates 90a in the
£first column, which are close to panel substrates 9%0a in
a second column. The line to be cut D7 corresponds to side
edges of the two panel substrates 90a in the second column,
which are close to the panel subatrates 90a in the first
column, and is spaced apart from the sixth line to be cut
D6 by 2 to 4 mm. 'The line to be cut D8 corresponds to the
side edges of the two pansl substrates 90a in the second
column along the column direction (vertical direction), and
J.s spaced apart £rom the other side edges of the bonded mother
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di spl ays 90a can be obtained. - In this exanple, the
first to eighth main scribe lines MS13 to MS20 are

formed between and surfaces of the bonded 10 not h&rNovember 2006

substrata 90, nore specificalggy,- forned across the
entirety of the lines to be cut D1 to D8 fornmed across
one end surface of the bonded nother substrate 90b to

t e Ppesiea190 albry i calvimc dicBotlberby tehprieidedermined
ei ght h sup- plenentary scribe Iines SS13 to SS20 are
reé§ﬁ5?1vely formed 15 across the end surface or one

out surface which has been out to the opposing other

and surf agg, Ol f*%@EG@ﬂd%ﬁn?%ﬁﬁﬂ@ﬁeréﬂ%%ﬁ¥3¥#§5 fixst,

i nvention is no m t ed
fithe qurtaxmheals §28cAree Prefeed\ard ratRted adgngy o for

f QLiRfh AL A% tﬂi@:s&nttbr %}ﬁr@h 1he el Iﬁesma%be out +tB1p4 in
to D8 formed between_t he end éﬁnf ces of th EQnes ME13

et ordakst rS’PBﬂgofi’F% %or

- S Mnaﬁeyfmeme:j mnics;?‘nlarhokﬁ;&i&&rhﬁg mﬂﬂm of 90%

d &Lhe hond q
o1 SHLsSHR AR b 58, R P r A $1ane
t o frgmtirhes gppfage miartgzes\mp@e anidnbewesSnpthern Avbstrates
O e IR L Hohae fiotibrS UibBtEagh bPe bonded

strate e opposi ng ot her
surface As shown in Figure 24, positions spaced

apart fr orrhtmi@a%a%d ﬁ% Ea¢eerOihddiEs 6R0NSFe Prawsed and
substrata 10 be

st”é’rtta%P%?’éﬁ§hcﬁ fiﬁghf'}r:‘r’ﬁ tPob%lcé’mn'ﬁgrml%‘%%: }_Eg th main

| i S 13 neoMEB720s £oitned Mlaid thep@lifitholinentbrbst cut
the other end surfaces by about 0.2 to 0.5 nm may

b&3%nd portions of the first to eighth main scribe

lines M513 to 22 Novenber 2006 67 M20. In this

exanpl e, ggcaﬁ?ﬁutéﬂ g2 igﬁéx}‘ i ngﬁ§§eﬂiﬂﬁ9 MS18

rotated on stra
béwd¥8RBt e fnmmed adengothe by throughpeiaghtholines to

‘I\J/B‘E?OBGH bf fd lb%t 1hotRL g FadRity $SeisRanty 888 ABStifg the
cutte&gahggfs 62a along the sixth through eighth lines to

be ¢ut D6 to D8 in turn in a similar manner,

After the £ixst through eighth main scribe lines MS
13 to MS 20 are formed as such, first supplementary scribe
line 8813 1s formed along the f£irst main scribe line MS13
by pressing and rotating the cutter wheels 62a in a side
edge portion of the bonded mother substrate 90, which is
on opposite silde of the panel substrates %0a with respeoct
to the first main sceribe line MS13, with a space of about
0.5 to 1.0 mm from the £irst main scribe line MS13. Thus,
vertical c¢racks on the f£irst main seribe line MS13 extend
toward the bonded surface of the mother substrates 91 and
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cracks extend in back and front directions of the
scribing direction with respectto_the scribing start

positions. Thus, the first to eighth main scribe 22November 2006

lines M513 to MB20 to be 10 fgroed reach one and
surface of the nother substrates 91 and 92 of the
bonded not her substrate 90. Simlarly, even though the

S@Ri BENEhaNBoR@sd imeklser Guidtardtie 90 tmae tcghbh nhenbonded

L
obcbesbacteds rmtﬂarewl loeft theefPOst sum ad':d-hee AlneaMs13,
A8 Bk phlAahoPhes R4 e Fo AW SXLAYILRE £irst

SCI'ibrng st to eight
smndbesbmﬂbs W$ne MSL3MB20 to be formed reach the
ot her end surface of the nother 20 substrates 91 and
92. This shows that it is not necessar

% t fo fiééé

' to eNgktm auppreRgnswPplemenEaTy; AEtlly 1%£% b 18
g@b&ﬁﬁd?ﬂﬁ?ﬁgchﬁéiEE%Gﬁ?ﬁﬁam%&UIbb t éﬂﬁ.ﬁ&dﬁ%lt@l‘lthas?\;tter
een out .0 e not her Str S e
oWPEStRgSBRNER "éh&regu??a'aﬁfﬁ? ﬁ?}éﬁfﬁpagg‘fanggg?%‘é}:gge? 90a
swithceespactheenthe fegonéd main pesibeohine MSi4, with a
appropri te C d r e d

TRBagRL0F, AbbyPPBCE s APRLb Mk PO 1RO e otond Sl soribe
siserMEbs. O Phasd ggrbicch@mkﬁeennbbﬁ@temﬂsw&neswbe

by 138 fadal 8xReRd"ELWEYAPERE REAABESELLPAGe WE H)ife mother
first to ei ﬁtﬁ enmentary scribe lines SS13. to
551_lbst5r-lﬁﬂsaﬂ \and Bgsﬁ |fa¢sbPKdFF‘-dm ther ﬂﬁ'@’s&trﬁé?ta 2f ffrom
SYhbaRErPicd¥ besthd ﬁaenebysﬁaﬂa&s? ot.aarfll §2nsm #hy bended

end positions of e f|r
ePgRPRT A é'?‘ "PF ga gg:;cﬁcg 88 Bdhaea
Fuﬁkbabmmsetha netnbrtd\ma‘tman andfhaonoss sbei detirety

P ERESP) St pRpgop tine BE44° 0 SLELH nay  the bondea

fmonhdraw‘:m:ismhe 90rks ent along z;@@ spcond majin sgrihedine
m? ? .has been cut of the nother substrates 91 and 92
he bonded not her substrate to the

Along the third main scribe line MS15 and the fourth
main scribe line NS16, third supplementary scribe line 8815
and a fourth supplementary scrxibe line S516 are respcdtively
formed on the side opposite to the panel substrates 90a.
Thus, the bonded mother substrate 90 is sequentially cut
along the third main scribe line MS15 and the fourth main

soribhe line MS$16.

Thereafter, along the £fifth to eighth main scribe
lines MS17 to MS20, f£ifth to eighth supplementary scribe
lines SS17 to 8820 are formed on the side opposite to the
panal subsgstrates 90a respectively between the first main
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ot her and surface or the other cut surface of the
nmot her substrates 91 and 92, and the other of the

first to eighth 10 main scribe lines M513 to MS20 @gbvember 2006

the first to eighth supplenggtary scribe Iines SS13°
to SS20 may be fornmed across the position
appropriately space apart fromthe one and ae surface

Olzcided U nwunBaaadwWiheh sh&&nheﬁiaiﬂuboﬁtﬁ.bbh @ifet M8n4, and

o=t Eha i pain sobhbe of e iR 4Fa e Zpih masn

orsd::i:kbeolhne Mgh6. sFhiacetlod b:dmlardamb&heswmslmm gm are

g 9810k, gcr Ie‘éfi?t{)t % ;lg%‘&hV:h@ﬁbfsQ{%iﬂé 'ﬂh[:@trhé‘ﬁ to MS20

anot her cut
s Mumwwmrbton%re wembarﬁée d Mﬁmsuléutﬁquzapenel

9@5_,;%,!1,1?,@ Y0acCkhii B8 BBtAYHeglirst and second nain
scribe lNnes M513 and M514 are forned by the cutter

wheel s 162a, along first and second lines to be out
Dl and D21grhilzespaipiad, ﬁn&mﬁ:s?cm@éignehﬁamlmbd Ienes

VBELACED Nafh e €ORmPR pREVEG $1F SIaRPS Bhe hRndea
t hotheessebabiatée & md’? @Mﬂ.@hﬂgyg éfenﬂeagaérom; the
| REt3URLE56 e Red BB SYPV1 e pePFoPdn dothon one
aepd shimfifsenot hbefiongiedmeit et sndstmate 95th m@hlei opposing

Nﬁ%ﬁef”%%%t:ﬂé%h n?'h?tﬁ&f" b%ﬂe‘ %m7tgoe§|@Qﬁ sup-

fifthline to the vertica
dpiemppému%c#ﬂ&%%ﬂemw Sﬁﬂé t«m P ma;pgpegaivam formed

Iﬁ&fbngEHée&E&t é'nﬁ:‘s’faéé?rcblb%ﬁdl-. Nast gﬁ%ifatmﬁs fvggirmg HY:s been
e 0SI ne supstrate a ein

sFat s %5 B fa O bef G SEre e OF e %wwax%m-
2006 - line M517 by about OStolOrrm

this exa

e craal g ) LR S, LSBT S,

cinseich tthe first tandilgbtbnuaimiscsihes ﬁ.d.nchn!éSI.‘B/BﬂLS MS20
aé‘f’e %egr@cross the entirety of the lines to be cut D1
to D8 formed between the end surfaces of the bonded mother
subgtrate 90, the £irst to fourth supplementary soribe lines
$813 to 5516 acroas the one end surface of the bonded mother
subatrate 90 and the opposing other end surface, and the
fifth to the eighth supplementary scribe lines SS17 to the
8820 are formed across one cut surface of the bonded mother
substrate 90 to the opposing other cut surface. As shown
in Figure 24, posltions spaced apart from the one end surface
of the mother glass substrate 10 by about 0.2 to 0.5 mm may
be the start positions of the first to eighth main soribe
lines MB13 to MS 20, and similarxly, positions in front of
the other end surfaces by about 0.2 to 0.5 mm may be end
portions of the first to eighth main scribe lines MS13 to
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fifth main scribe line M517 runs over the second main
scribe line M514 and then is inverted by 180 degrees
to formthe fifth supplenmentary scribe |ine-SS17 SONovember 2006
that the fifth main scribe gyne M517 and the fifth

suppl enentary scribe line 10 SS17 are forned

continuously with one scribing. Thereafter, simlarly,

i Mskbe area between the first and second nain scribe

lines M513 and MS14, sixth scribe Iline M518 |Is forned

by the cutter wheels 62a along sixth 15 |line to be cut
D8, and tEmnthisi axempde,t whepr khe ot tesy shaakht62y are

Sggé?Sah' Qﬁ%% bl [ thle dﬁlo%ﬁ@‘isbhﬁsﬁ:gaﬁzgg 9Qaaﬁl‘l 92 of

rat es rther, seventh main scribe |ine

ahtie Jondedmatiiny eweatEate 20 HoRATFoIIL9X1H1 ngrf-d’fe#wi“g

lméhe f%fgéﬁobgoéimw/ﬁ&&naé&ﬂailtilmesmstsmnsrzp smﬁmal
I nes ar e | ar urn ce

f PERAkEPET M i A %?1 1% ﬁt@fﬁ%ﬁ’ ﬁsﬁﬁ@a%%’fbing

tQgréttibnwd th ﬁﬁﬂhcsum@_tnmmmnmmnbamesossn Thus,

to SS the, fi i i

| PhBoFReds Sttt Wit SO QARREMELITIS IS0 oo be

cferkedf oeachgonéecend rurfimls RE e o ther rsuhstrakas 91
VL3 83 8RULNE!H0h888 Mmd e bORGIs: S 256, Of the

strates 92 of the bonded not her
substrate 90 across the entirety of the first and

fﬁcond ”}afsihﬁféf |d\*¥8§ tk@k%hzﬁﬁel\@&ﬁibmgdem ARl tafons

e panel supstr a are o 0

s@bsthat eyt i 9#&%? iBaF'F 33 ﬁgnﬁﬁﬁ@Efg £S dd¥fo ave

Sﬂhﬁffﬁﬁ%ﬂ@&eabthgraehmlsﬁﬁ,fm afethefmdétteebautxirates

er. ..substrate

B 8?08 thedichden ¥ehity PaPetRbr 3T, Gt thevprtical

hbraahennamuhoﬁhbﬂ@mwstx&ismampnﬁﬁﬁnxtanﬂﬂvEﬁe@mribing
99&81:3% OPnd hf:l.z: 1}%{ L & RRELIH 1%%50%31@/ to

e second’ mal n scr the cutter wheels
etzazar@ pleeggmeampm ahedo'shercﬂtgl pHEIpCHeef the@other

b PBr@0@s D91 Osind hgz bonded mot her

This shows that it is not necessary to form first
to eighth supplementary scribe lines S513 to S520 across
one end surface or one cut surface which has been cut of
the mother substrates 90 and 91 to the oppoasing other end
gurface or the opposing other cut surface. As shown inFigure
24, positions appropriately spaced apart £romone end surface
or the one cut surface which has been cut of the mother
substrates 91 and 92 of the bonded mother substrate 90 by

0.2 to 0.5 mm may be start positions of the first to eighth

supplementary scxibe lines §S13 to S5S520. Similarly,
posltions in front of the other end surface or cut surface
by about 0.2 to 0.5 mm may be end positions of the first
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substrate 90 along the vertical direction, and third

and fourth main scribe |lines M15 and M516 are forned

by vertical cracks- extended to 90% or nore of thg November 2006
t hi cknesses of the nother_sylhstrates 91 and 92 from

t he surfaces of the nother 10 substrates 91 and 92 of

t he bonded not her substrate 90. Thereafter, in the
a&%ﬂeaahw&eaubagehhhtdrgndc&guatniﬁabnssaarmbesbanes

M515 and MS16, ninth main scribe line M521 and fifth

suppl enentary scribe |line SS21 along ninth line to be

cut 09 al pagthBemueet ioxd odi thetfinmt teondiglwth mesior s&xibe

Range MRS, s HopPrbAgctRE ERPELIEY BFRUER, puffduentary
scsnrtubel Line&BP3L3 dd §S&Pemal bepitmreshamnpas theeone end
Qﬁ: Sofl gl o |hbe ﬁffﬁ@gtﬁiéﬁ B! 9@?? (‘F:]&’{ dfl thedRdther

mal n ScCr I ne

t wel f t
s spbssratear 91 snd 92 pﬁnéhsézm%%wﬁw spbetEmtgoto the

u¥'b&%ekoeha BUbeRhe 8EctReUYERbEabhY &@fﬂsaeoafStﬂe hbther

P GubenTALeR 3L 4h 93, AB¢ FBRCRRACNE the d4rstnEo elgnth
Sa@and. s&%ﬂw atiexdmrusm £O0MsRe and, thed fiips rtofeighth
n strates r e 0 t r
PSS RORE Rk o Tk RS 1o o A SpF g BEERAR Yorons
SEhe tposif2énc approprdaftiedyt spwte tpant rfxiom skhe btme end
| 1
| ne %85 MR13 Al %%r onfpé?gt | rS?S%%%Q it gl}_ Ehg%t?ther

trons 1n
sembb@rmtnesﬂ./&mi Ei1's qﬁsi@ebyaoaﬁedt mQtQGFOBEbBtWPra?/O to

bgaogﬁ.tgﬁqs Pojt feaﬁ%%ft PRef bfﬁ&‘r tond WAkt fdwe or the other

enmentary scri |l rnes SS17 to SS24. Ip such a
c§§§ BVE#FPeancFBEk@?B% fypstratesi?h 20 (%Rt 1t h

- suppl enentary scribe lines SS17 to 8824 al so ext end

e SELG08 48 50 an Tl LR ABELI b posher
Cebrdbeopattde Fmt |mﬂmd.ng)fthtdwpanailnssbstbetés neGa MBit7 of
| BrRdhal AN U8, 20 WL e g g,
dédreithand second maln soribe lines MSlB and MSl4 are formed
‘'by the cutter wheels 162a, along f£irst and second lines to
be éut D1 and D2 on the bonded mother substrate 90 along
the horizontal direoction are respectively formed by vertical
craoks which extend to 90% or more of the thicknesses of
the rpother gubstrates 91 and 92 from the surfaces of the
moth%‘r substrates 91 and 92 of the bonded mother substrate
90. Thereafter, in the area between the first and second
main seribe lines MS13 and M$14, fifth main scribe line MS17

along the £ifth line to be cut D5 along the vertical direction

- 4is formed by the cutter wheels 62a, and £ifth supplementary

scribe lines 5517 is formed on the side opposite to the panel
substrates 90a being spaced apaxt £from the £ifth main scribe
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as shown in Figure 27, first, the main scribe lines

M513 to MS16 are forned along the first to fourth

lines to be cut D1 to D4, and then, the fifth nmai November 2006
scribe line M617 and the Lifhph suppl enmentary scribe

line SS17, the sixth main 10 Scribe |ine M518 and the

si xth supplenentary scribe line SS18, the seventh

MRji 4 eS M UTE by RDMB1D ., Bndot e osewment h  suppl enent ary
scribe line SS19, and the eighth main scribe |I|ine

M520 and the eighth supplenentary scribe |line 5520 are
formed toInctpbs bwanplec rites £ilfehinatn scxilbestingdS17 and

| : :

| 16 PR REpBatplRUEL) TR A 8ol T ALy croas
s diieb S Lrameandreedadinginc sarihgolsngs M5ks gnd M514. The
S Cfriﬁ:'ﬂqﬂam ddPMYd H.‘ﬂe M2 7 +AReRrehd Qhed&%&ﬁf nﬁfiheé cribe

they cross over the fourth main _scribe |ine

20
Fildee M33 4 ang EE%n’eﬁ |Jé“fﬂ%?94/|%1fa(9r dedrges, §P| Jﬁ‘@’-"“a'th‘i"
S@riﬂstlhnsl: ﬁiéﬁéﬂtiﬂf s«attiuswmihasssmeb ﬁmtm-a-.t f&f&ﬁamain

Sorybe iRe Wi Tnard Lhe; LPFh Aubpiongich®y elfbe fune

swmm iby:medr cbatinnews2§ @SthFonet gctbbingcri be
lines along Iines to be scribed SI to S4 with respect

to the panel substrates 90a (hereinafter, four I|inear
scribe |i bsrasfbes. wimidmrilys i:llﬂbarﬁléﬂaeh%b‘see’@ftwrst

Scrlﬁbs%%ﬁhr ﬁ’:%gﬁ 29@1 liilb@srﬁ%fﬁrﬁ%tﬁsf@ IFth seribe

or med outsid e panel

sddaer MBS de §9§m9\£3tth'é‘39e€‘Pt'F%rt‘mﬂ?ﬂaﬁ’ rﬁ%%r#’éé“gl?]%"th

D3inef &Y hd Ng8t p8Ubane@r ititad | 1 WerﬁeaataLEQJrﬂ Ceixth

Bebemeh opi ey e B1800n 5 la s b BgaEE Fo the

29@fel-subd t vkt edesmi | bEdrehexe, seMmﬂ:Hrﬁ!eLrsubrSSBé lime MS19

35 e piSTBRe by RHPRE 13808y g SudnRasn

applciled 1ineaMS$ao zodedighdhr seppbementary scribe lines $820
are formed similarly in turn. Since the £1fth to eighth main
scribe linesM817 toMS$S20 and the £fi£fth toeighth supplementary
scribe lines 8817 to $520 pass across the first and second
main scribe lines MS13 and MS14, it 1s ensured that vertical
oracks forming the first and second maein scribe lines MS13
and MSl14-reach the bonded surface of the mother substrates
91 and 92 of the bonded mother substrate 90 acrogs the entirety
of the first and second main sc¢ribe lines MS13 and MSl14,
and a palr of the panel substrates 90a are obtained.

Before the substrate is cut into the pair of the panel
substrates 90a at this point, an area of the bonded mothexr
substrate 90 which hag not been cut 1s referred to a second

substrate portion 90c.
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5 which is orthogonal to the formation direction of
the scribe 1lines on a surface of the bonded not her
substrate 90 when the sub-scribe |ine 92 is formedNovember 2006
Thus, a conpression force _igqapplied to surface
portions of the vertical cracks whi ch- formthe main
scribe Iine DS1 which has been al ready forned. 10 Wen
the conpression force is applied to the surface
portion of the vertlcal crac f or t
scribe | i He*ps 28 Shaypin p E: 651’ %?c"l;ﬁf"kma&& i 8§ Tthe
| Bebothid eabpepate peoxieton tm it byofthé Eaocmrd madn scribe
cr cks rmn t he n e [ t pj

T BBeL Rt Bk wREe1 A pre HBe BPepkBa Rhd YBtatea
dlarl@a'tg d:rheoﬂ-inlae bontedcuit R3r apdbbiér anethe bendedhmothexr

sf@at%r %gﬁgghh%hteﬁgeg g &H!i:ééffoﬂf Lhe PRIPE' ana

SU strates mot her subsfrate.

| iourith mmp@ibaslm%ﬂmsaﬁ mME 16 ars Sopted bypperbhoal

| 32 dRS2 it naeal ebm.sd%caﬂt BY¥BUSEYtAE ! EhitBRedBes of the
scribe line DS1 wt oua separ at i the_ cutter

6T thesuhgtrates Sl agdpig Fran ftgge%“%#a?% %ﬁgsdmther
Maibet ratleat mat emao 92afdfertieh a:)dl‘BclcEd motheer | sutes iS4t e S90.

¢ Sfzgattany Lh il Hiea Ml 8 thRFAARE sokPin main
secriidel Jl.nees M5 undtl‘isﬂﬁ)usi:lytﬁnmuéu sdwokhe 1imesMB31l and
bg 344 G ngp?émaﬂgggg scf?%bé hoYRe QS.JI_?t 9&'1&1%%11{{}? line to

sub-'scri e forned ter the maln

sHei pat| PAcabymg jthef Uﬁﬁécaéodweeﬁte,»m bEemthgialn goribe

fq&%ﬂﬂstzbeaHQUELﬁtﬁCétpﬁlémaﬁta &R BRI MEC 42 along
line MBS a enent ar SS with a

scri_be
pitBget %‘P'Fﬁ‘ ﬁé‘&es %&’@ qub| ‘%Proa'l S‘Ptg‘dﬁ%*“ SEFdbeatine 2523
l\lav;arda@vea&&&uppl‘é&er&&a-ywcﬂ:m 1Dné sSH23 hhenhahdes eventh

oaaSa55shF et Bt ah e BRys BaLd, SOty Fhnd Mdfs ana

t heellEtht sspbiecmestary soplive t1ing 8824 Lbhyf thee twelfth

f !].El.ﬁg £ %@té@f B13ULPOTs i.ﬁg,m& i19.9 formed outside th_e panel

substrates 90a 80 as to crogs the third and fourth main scribe

lines MS15 and MS16. Thus, the second substrate portion 90c
is cut, and a pair of panel substrates 90a are cut.

It 4is not- necessary that the fifth to twelfth
supplementary scribe lines 5521 to S$524 oross the first and
third main scribe lines MS13 and MS15. For example, as shown
in Figure 26, pogitions in front of the fixrst and third main
s¢ribe lines MS13 and MS15 by about 0.2 to 0.5 mm may be
end portions of the fifth to twelfth supplementary scribe
lines S817 to 8824. In such a case, vertical cracks forming
the £ifth to twelfth supplementary scribe lines 5517 to $$24
also extend in the scribing direction. The £1£th to twelfth
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20A slides toward the substrate carry-in side such

that the space with the adjacent first substrate
supporting unit 21A becones smaller. 10 In the abkowevember 2006
description, an exanple in_whhch double scribe |ines

are individually fornmed has been expl ained. However,

the present invention is not limted to such an

xR ecrdbel Dife @ MSIOURLMSQRI Rfe |duteRdyo:d aheedntirety

S gt st B T T

scrl be lines are fornmed on one scribe |ine panel

subst r at ein% Fﬁ&gﬂ%‘fa vﬂ? ﬁcgg EQQne%raigé'EF}l:'ﬁtggtgk?grosa

substrat e; [e"scCri

, f @lamé!d Otﬂll&trh §oorusdingothet Aubstupte rascdegntibednhabove,

23S SRS 1 ha ke m.-ghgw E$r ty%e%amla&fbaaigﬁeal MS13

abstrate are as ITDt substrates h

dé@cﬂsﬁédnrﬁoﬁewpd ghengr thenfirehyent FRR-TR hipes to be
| it 88 £ B4 andVsdn | KRB RR rsal:bﬁtsrdaxtieoe HanamEal and

substrate such as steel sheet | astj.c
>hey barh; SopRAamanEAry, perke crbne S6LE; , 8’ Sk matn
C gcaiihes 1iaubmrs]uat lanitgtne SSSﬂ'EBt s@plem&mtm dactbve line
S rate or_the [ 0 r t

SN s meyEhth, i, dFine el Ml Al e oeventn
asd'ppilayeaaw:yascmbe rig.m! 86a9, &nﬁltmond,gbdrht Balnogoribe

tﬁ.‘irz 'dﬁgzggssdoﬁhg sﬁgg&aﬁam@g% E.%. 25850 are

dées no strate strate
f Eormedto y@ﬁnpqgivnéyms type?:l@fstn@%@ rﬂw&q rdnedMsls

ahﬁnﬁsgrgﬁtrﬁﬂn 9 heal enk QETS duoh ZRaMNo¥RaDRALR Olribe
by bondin 1:g{‘”glfferent t es of m)t her Substr at es

SAangh ceRAt FUPRLEMBYLRER: RATIRE nOiReR are formed
Substintibtslywith onwayerHsidd mypmérﬁﬂbgtﬁlﬁ d4ne0by 180

LSRR P L AR\l ol sorsve 2ame
MSl6.

Figure 28 1s a schematic plan view for 1llustrating
a aeribing pattern for cutting the panel substrates 50a out
of the bhonded mother substrate 90 by using double scribe
lines of main seribe lines MS and supplementary scrihe lines
88. Pirst, four soribe lines along lines to be scribed S1
to S4 with respect to the panel gsubstrates 90a (hereinafter,
four linear scribe lines across the entire circumferences
of the panel substrates 90awlll be referred to as main scribe
line DS1) are formed. Then, outside the panel substrates
90a with respect to the main scribe line DS1, four linear
sub-goribe line DS2 in parallel to the main scribe line DS1
spaced apart from the main scribe line DS1 by about 0,5 to

1 mm,
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to be renovable fromthe bonded nother substrate 90,
substrate carry-out device 80 slides and the panel
substrates 90a are sequentially adsorbed by the 22November 2006
substrate carry-out device_8@, and carried out of the
nmounting structure 10. 10 Wen the cutting of the

panel substrates 90a is finished and all the out

panel substrates 90a are carried out of the nounting

structure_10, as sho in Fi ure he scri bj .
Govi oo guhddt Bbos: THoR e, gubr BowLbe it o2 e
t Eorivedanditvax tspaueouf t&hmusm PsErtd 6. mar aparh frohe the main

T [d, .

R ld Ll Bl LD SRl L e PRk Bescn
amhdehets wtbogpnadl t:séhteof@mfcdmrhéirmtﬂm efi¢he saribe
PSa L@ té\&é&’@itéﬁtﬁzé%Jnﬁe‘c&”mﬁ'tﬂgroﬁubgfﬁgst HREN5bghen

structure secon rate

sEppoTaRTRFNMIQ 130p $pdgtEorned ne ThHS . & GoEPTogglophEorce

. SgKl aﬂ:}? &@\tiocsusshés otls b {8 veRaash S ekaktkat vhich

sup ortio [ corgance w th

pt RS SRR LR R 1 @ affelsgady frrmed.
aWhehhﬁm; Somﬁﬂessﬂlbﬁtfcﬂfcﬁe S8 EYYIlie®)tdriies satBace pdrtion
seco, S t orti 0
SFFohhe YL FacRUTRRERINY AR Ml 80R:3C11pe Ds1 ac
efuchet § puioklomanae Hendppldethin asdbrectlian otd widen
T. , h
S@ B widtR L& \Eégf‘igafzcr&@)fd' ﬁ:ﬁeﬁ%oﬁgﬂ?&l&f%&rd_bc

ubstrat es OQa are carri ed
stbaerBsk. odn ttxdsowayhotBedvasthesl scxackgextend in the

WehEBkhass PBECEEELGh fdfa%esbeﬁaeal xhom&pa@sétmte 90 and
substrates 90a are carried . out |s rel eased from

cFBRPYSREARAYL RE epghthe bppdef, SHTE5e\BE cHp mother

ZQQﬁstft’Eteé hel ses@ g2 seb stlie tisorfddip aidtitEr Uits tildte .
cl osest to the scribing device guide body 30 slides

toward the and portion on the substrate carry-out
side. Thusn thidie enampdicsmmmﬁdmginbmgarem sub-scribae

SHARE rdsi‘%a'})“%ec%rﬂ%ﬁd&gn@?ﬁ&&&-fy@{ﬂ el:he main seribe
line DS1 without separating the cutter wheels 62a from the
front and back surfaces of the bonded mother substrate 90
after the mein scribe line DE1 is formed.

Furthermore, when scribe lines are first formedalonyg
linee to be scribed S1 and $2, and then sd¢ribe lines are

- continuouely formed along lines to be soribed $4 and S2,

es shown in Figure 30, the sub-zcribs line DS2 may be formed
after the main scribe line DS1 1s formed.

As described above, by forming the double ae¢ribe line
of the main scribe line MS and supplementary scribe line
SSwith a predetermined space a plurality of panel substrates
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5 sequentially release the support of the cut bonded

nmother substrate 90'. C anping by the clanp nenbers

51 is released, and the cut bonded nother substr ap&ovember 2006
90" drops downward, is guidgq by the guide plate to
be-accommobdated in the cutlet  accommodati on box. 1o
Further, instead of the above-described scribing

TR0 f Q¥ RF $puebbendehi RethbPesubataatieceof,or
marn1%§' %§t(heat|ng) the bonded substrate 90 by '

sprayi ng conpressed air to the front and back surfaces
of “the bonged, ”Ehaeﬁcriﬁiﬁgltﬁ\ﬂaiee gl ae blaldyni3og sidtdes as

b St s R o e e
umyuhltﬁ21MQf$heEumsgaﬁbﬁtﬂ;ﬁ;ﬂﬂﬂprmgngBgrtion

d f 0
T T
f lopacef witipdibteantjpaent ffras ngéﬁﬁﬂﬁﬁlﬁ“wﬂ’ew poi%s21A

v%ﬁﬁﬁgg%rgmhhﬁgrsubstrate carry-in side. Six steam
uni'ts are attached to an upper steam unit

attachnent bar 77 and six steamunits 76 are attached
th 25 a |Q%§hﬁ?%%%cﬂﬁt&®m elxanpld !\ixmmrgdqmble
space art from,t u Si X steam

Therie dunkB ae, LRHv1EpE0EY, s5kfed T B SefPLatnea.
Mokeetybsheapie8entoipaentibe clgmot hlighbedhto sheh an
st eam [ 4 e S r

S ARedg W ad L AR o Bl BBABPLIALE o£8) EdEnSd along
t kaea suﬂstcdgescafryheud1§DH€Yob°m¢Qds%ﬂb%ﬁh@tﬂ%v9%%: any

gmgqf,ggowxeﬁgo%%e Cr2 %\?Q&mb&@ égaah’enegssﬁybg ?1%61 Gare

s@bgmﬁdtQngenﬂhﬁéﬁih&s1EEEnP5P?%aﬂ?b%E??B%% 0% s
cl anped (held) by the clanp device 50 and supported by

the Furthexr, as a method for cutting the substrate, a
method in which double socribe lines are formed on the bonded
mother substrates whexe the glass substrates, which is a
type of brittle material substrate, are bonded as mothex
substrates has been described. However, the present
invention is not limited to this. When the mother substrate
iz ametal substrate such as steel gheet, wood plate, aplastic
substrate, and a brittle material substrate such as ceramics
substrate, glass substrate, semiconductor substrate or the
like, a method for cutting the mother substrate by using,
for example, laser light, a dicing saw, a cutting blade,
a diamond cutter, or the like may be used.

Furthermore, the substrates include, beaidés mother
substrate, & bonded substrate formed by bonding the same
type of mother substrates, a bonded mother substrate formed
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second substrate supporting portion 208 slides (noves)
toward the substrate carry-in side so as to pass

t hrough the gap 5 between a plurality of upper anzhNovember 2006
| ower steamunits 76 of the_steamunit portion.

Figure. 34.ima.partial. proq Sectional side view

showi ng the structures of the steamunits 76. Each of

t ertfo:?é:lt.rggﬁnafff f? nggg E.Lsy ndfa0f @@a@é LUNund a

eaters 76a are edded
i rEubataratiec eﬁarmendeé’ﬁ?i damingikdngs oS Her ﬁg&b@rté‘értﬁg
val ve (not shown) which can be opened or. closed
autonatlcalh¥ i S opened, water ro i nto .the

unit 76 fEInthiGWaY. ke Rane 7@6‘%*&& & alb rf’ﬁ‘ethe
heinlen Wothed stbetrupel bodagecseaentfaliyeduandnd made

b h i bl

o treamrvahbe framshe Foase nethlr i beatE 06 Gl trate

anthrioyeout devige iy slddés chnd:ltﬁ'td‘lpapedmmbwtmtewm are
d f

i PR RSy b ARGy I st o

smfdammﬂ-eﬂn@ut;ondedh#otﬂngntéuasﬁitmlétuye aPter the

steamis blown to the upper surface of the bonded
not her substrate 90 is attached. 25 The | ower steam

uni t at t alheBnthsacutdings oF fha Ranel rulgbeatem 9 1s

7GEANIGHlAC adldl a ki £18e du s iginadl substhiates s0haabedcasried
t he upper steam unit attachnment The

Wil o> her meHBTBPCFEEBPENER 185cnd ophoUE £ u’?f?ﬁﬁ*' 3L,
dQ:\HcC%oﬁQ.bdﬂ@ dheiest tatdehbady SGasbidehetootize position

rtlons ate uttl d '8 tl
o Chopest sl Boni e P i BBl BakEb i ce.
t MRyt aen. thbe"éi:ss'BZalbsﬁ!att@j -u@mrazisa mpdtei @dAotn the

| §4f g&”ﬁ@l sPrAEE éu,gg?er rﬁ‘ggiremﬁ 2047 arlf a&&uﬁlr:.ea%o be

are OTITE In a prede In perlp era

eddosedio aarh othet laddeeirerelenppdhafihg iragpcarry-in
VeldeCaE the AGEStIRY igtaddtarkerg! h A3 tRhe 1Y ehb ddeond
tghgsq:g%%eo;upporting unit 21B located to be the closest to
the scribing device gulde body 30 in the second substrate
supporting portion 20B moves in accordance with movement
of the seribing device gulde body 30. Thus, all the second
substrate supporting units 21B in the second substrate
supporting portion 20B are arranged to have a predetermined
space across the entirety below the cut bonded mother

substrats 907,

Then, as shown in Figure 32, when all the panel
substrates 90a are carrled out from the bonded mother
substrate 90, the cut bonded mother substrate 90' which has
become a frame since all the panel substrates 90a are carried
out is released from clamping by the c¢lamp members 51. Then,
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the glass substrate in the thickness direction are

formed 5 in the glass substrates. Further, a scribing

nmet hod using a cutter head including a nechani sm#fxyvember 2006
peri odi cal |y changi ng (V|bragbn g) a pressure to the

bonded not her substrate 90 by~a scribe 10 cutter such

as a dianond point cutter, cutter wheel or the Iike

L2180 H€ to th
| hed AP i U Y DSig € E1B CeBleBE to e
mecrdbing dev '3969“3'6190 °§He3%@ﬂé'tdr%iﬂ €°E’BF i TP %Eﬂ?t“n
Obnltifa BEBSEPALe CRYCPL bAE silfe ASThiS, s wsbdnd supporting

mé’:rs CErpRESAndatha,out: PRRGEY REFREE qBbRRERLe so°
| Bekpgmwtdaliy rBlahBehtBersmd:rhexf ahe batnbdnded mother

tur nes
47 o S gL otonses
dnnécthcncut umiemamwernsuhetrgugsw atdEops dawawagdns 1is

. Sg,Hib g Eg% Phé @fﬁ ﬁﬁﬂtbntotb’é TS ihdd 1206 1h0the cullet

the horizontal direction,
WhP@PNN@dNﬁ$QnsP§§ dlrectlon may be used in general .
25 Besi de the above- descrlbed scri bing nmethod, a
scribing nmethod as, shown_in_Fi

ure, 36 be
preferabl?u5§98r'f$P8Fﬁ%dsﬁﬁngﬁtﬁbeﬁ??g%ﬁc§§g?%n?%ﬁibing
t e tho@sefvr EoYmihy@dubllesdi b a186s, fodevieador warming

S BeREIng), 5he RaRabA  Aiba EAPL 088 by e PRty Wiriifescea
r adtrartguitie shapd an hagkirsiriaces reff dhotonded mother
0%:3%@@%1:@’96 sxcrqmifntewgé@?a% t?@ B'Q\ﬁﬁ?ﬁ:r a@&)%cﬂ&rfhaces

rat es on ItU I nal direction_ of

befdshe henfded gebbexa%b@br%m 90 AENPe RFPEiARd on the
suhski2hes SR %@ﬂ%itdaeow #hé . sk TG davibiCiuise body

orthogonal to t
30 ag a device for cutting the bonded mother subatrate 90

after the scribhing process.

Figure 33 is a front view of important parts of a
steam unit portion 75 as viewed from the substrate carry-in
slde. Six steamunits 76 are attached to an upper steam unit
attachment bar 77 and six steam unite 76 arxe attached to
a lower steam unit attachment bar 78 with a gap GA spaced
apart fromthe upper sixsteamunits 76. ThegapGAilsadjusted
so as to allow the bonded mother substrate 90 to pass through
the gap when the steam units 76 move toward the substrate

carry-in side.

After the steam unit portion 75 arranged on the
substrate carry-out side of the scribing device guide body
30 18 seribed by the scribing device gulide body 30, the bonded
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| ongi tudi nal direction. Each of the panel substrates

90a 5 is fornmed with an appropri ate space apart from

t he adj acent panel substrate 90a and from si de eghg@Sember 2006
al ong the longitudinal diceggian and side edges of

the wdth direction of the bonded nother substrate

90. 10 By having the cutter wheel 62a of the upper

PRicther sabBtihtbeyouilicly iny e @larddyheccibedr and is

oo emiesst (Bl e LR, BPARR B0 A1 dilioridd by the
I alaaiond saibd 1y tseapporic, ngperbioh208s 1idm=osoves) toward

entire ci erence. fulO

o4 BuPRRRATETEERER 0N Rl I o' S Beloy Ehefih, e geo
eheltweien shplugeliyysof auppeyoandndonerontean wplihs 76 of
thing 4R Gniktl paktidalibe line is formed along one

linear 1 ne to be scribed S1 along the side edges

parallel 20 to the longitudinal direction of the

bong ed _mrhggrétﬁ/gat 18t ,9@}:ima%t Bﬁoﬁﬁnﬁécﬁimi, 1 aé:BtliQOOiew
to be scriped. re spe ca t he, cutter eel s
659°8F“9h5g9uf?€ﬁcﬂ%ﬂﬁgO%EEhea?ggﬁwéggﬁﬁFéﬁg rg?gﬁeﬂf the
ogtelha handsd?eiishmbvsslpshade co®@n alumdnuembtoriad, and
b ri hed L qur. it t
SBaahvensgrids FoiETS difpedded Inp YR deallad b tion.
pUbeni amopanthg/bbosbeg veilver (natsbewa) &¥Ideh ean be openad
PRs/ disHbd bt bﬂﬁ@iEQilf gxg)o?mt he,\/ﬁatettﬂwa 1R€o dhe steam

position near the outsl 0 and surface of the 30

beRdsd hEraRE Yaber SAPRLYPAT b ISh #ed beatedipthe heaters

S96hhedrsd supplRedivater fHvapsieradlandtidcondestéme. The
[ [ al_on line.to be

scribe |i IS fo d t ~a_ 22
BoerDers Dioun CroLeE eradaca ot fhs MEshek ARbarAeka shrarob
eut epdduatingshbhe 7eatanétHroh &hepriy akoesbk= 76d4.
direction, the scribing device guide body 30 is noved

to X direction and the upper portion
Further, on the carry-out side of the upper steam

unit attachment bar 77, an alr knife 71 for removing water
which remaine on the surface of the bonded mother substrate
90 after the steam is blown to the upper surface of the bonded
mother substrate 90 ls attached.

The lower steamunit attachment bar 78 also includes
the steam units 76 and the ailr knife 71 similar to those
attached to the upper steam unit attachment bar 77.

The cutter wheel 62a of the upper portlion substrate
ocutting device 60 and the cutter wheels 62a of the lower
portion substrate cutting device 70 generate vertlcal cracks
in the portions of the glass substrates where the cutter
wheels 62a rotated, and a soribe 1line 95 ls formed. Since




substrate cutting device 60 and the | ower portion
substrate 5 cutting device 70 are noved in X direction
at the sane tinme such that the cutter wheel s 62a22 November 2006
revol ves around the vertlcal7 axis by 270 degrees to

forma circular trace having Z radius of about 1 nm

(a corner portiona in Figure 37). 10 Wen the cutter

&”R’ gxltiugé.%ngraer%fggl’ng% 8.4 ﬁPﬁ&éﬁéﬁHiﬁed ?&t&ﬁeirpﬁbi'ff’heral

er substra

r 64@e8doE theh &tlatdne%g?% afo theeputber whgels S20.1 gertdcal
Oarh'&&sbﬁadiﬁgﬂeha eieﬁglmtdﬂtdt&ﬂ; o\0heBFt BRet hhmbnﬁsss of
of

bonde

subst r at t he of
C kbey FLaRELFuRETERER ] G RTRPRE S B RBE L 1GRnBFS £ormea
5 suhsthet gla@sweebstiratadtter wheels 6la is revol ving
i s about 100 to 200 pm Wen the cross-scribing is
performed by the cutter wheels 62a as shown in Figure
35, a chi Purthds.,t a xgidiamtmethad nalnge 2pemkier head

- MahBRGalNBRd hBbRaRDafleds géx?i@@i@éflffchtaﬁgi?g (Pforating)

dier presencanyiosthebbanded rpewea? nEgPsErake oM bY & scribe

10 db’iﬁ‘i:bh:oﬁuah%é"%ed&aiﬁ%hh' ﬁ@inﬁrmwlc@ttdmﬁbel or the
extends to th 5 thi ckness qf bond not,her

sadker fox @G’%nlseéiﬁealbﬁ’é’m ata 3%, Jnax be
PREfFecHRGely hb@l&eﬂs&odltmctamingt hnef ritieh drorglead mothaer

£y sub trat n i n.front of 1 I

D RRRRE e B (e S Cheb Rk et B B bene
I antvyBathibnst direction while scrlblng |n the second 30
direction and such a chip may be generated when the
cutter wheels 62a run on the glass substrates al ong

the scri basitheanelihod fror seribliagithefran tand backsanipoes

PGkt ltﬂges{maa& :ﬁ8£ be sﬁﬁé‘@réfb tstue fd rednviieddon na-nshod

a scri lne in e second November 2006

dpecthowR in IFﬁ-Sl‘F@ 3By | Hr’rg}ﬁrf?é} ﬁeafié’@ LEBRA #re F#W%d in
36urhhR1ofill Lehe¥hes! Se PErivdd |9 NG aixmd e vertical

20 Sg:rllrggth_gge vw;]ich is a narrow gide direction of the bonded
mother substrate 90, and then scribe lines are formed in

turn along lines to be soribed S5 to 58 along the horizontal

direction, which is wide side direction, may be used in

15

general.

25
Beslide *+he above-described socribing method, a

scribing method as shown in Figure 36 may be preferably used
for the substrate cutting system of the present invention.
In Figure 20, four panel substrates 90a are formed £rom one

30 honded mother substrate 80,

The bondedmother substrate 30 has arectangular shape.
Four panel substrates 90a are obtained by forming two panel
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5 has been already fornmed along the line to be scribed

S| with the pressure to the bonded nother substrate

90 bei ng reduced. Thus, a part of the bonded notNovember 2006
substrate 90 does not sink, fore the.scribing_],ines
cross each other,. and thus,”1t is possible to

“prevent a chip fromoccurring in the bonded 10 not her

gﬁ’é;{ 33990%%;1%&ibhamaah,hassm%mmh thhesnded

| { tt
SreblonD| SEBARREER o EL I, R HATS T A St Aases 90=

aigoﬁégﬁ:&et rWidtmfeaﬂ.ﬁebltﬂ.enlt OuiiEcs C Lisbask Sgdranly the the
w dt irection of the pagel . i S S :

angt PGt PPy | naeh B O DA LMD s0a
CuE tifrmdieel 8h Gin appeoprd atedspade rapanic rgmo'hge tafdjacent

b?anﬁi 7 g?? tggf:e ? r ac*%?dvﬁlggﬂ §g' & ttee n %?832% I':'tB %elozln ﬂ@al

ofiitaetiohmanknsisde aageetqﬁmha|vb1r¢gm girephiopphghe bonded
Jhegp, again, the cutter wheels 62a

revoﬁv %@bsz%at degrees to a direction orthogonal to

the line to be scribed S2 while formng a circular

trace haiytadihgdths diittfd)ﬂwheel 624 igf thensppeoHouhion

b Loike pS ) ASATS SVl (HRSTLA G R 804

SubRéE Doz ti0n siibistrdtecutting ddvdeles7¢ Zippose aachgther,
thes s neglregrsggkiﬁﬁlp ﬁa oq A hQr BhbBer Hhd | Recdigle l%es

2299,3%% § Shds5cross the entirety of
therodms dtheeentiire et:lt!rmmfemw ane fthe@ @pEhecEy ot and

‘Ba O\E {?Jc!?%% £t Onddd Gnoith il ELeE t¥Ree! §0688r each of

grees to a direction_orthogonal to
th’eelﬁl‘h‘é $‘éb%1ér%’€:‘?ﬁ' Qe spevhY SRR AR ci rcul ar

trace having a radius of about 1 mmin corner portion

Front andib3BLe SEamSlag Fiier 285600 L 18 Franed Sdpne

t 6fe handas T €6 brubstibéd sﬁ(hldﬂmthetaﬂe!eceldgea parallel
to the longitudinal direction of the bonded mother substrate
90 for the panel substrate 90a to be scribed. More
specifically, the cutter wheels 62a of the cutter heads 62c
are pressed and rotated on the bonded mother substrate 90
along the line to be scribed S1.

In Yigure 37, it is shown that the scribe start point
by the cutter wheels 62a 1s a position on the bonded mother
gsubstrate 90 (a position for internal cut). However, it may
be a position near the outside of the end surface of the
bonded mother substrates 90 along the line to be scribed S1
(a position for external cut).

When the scribe line is formed along the line to be
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wheel s 62a are along the line to be scribed S4 and

formthe scribe |line by a vertical crack which

extends across the entirety of the thickness 22 November 2006
direction along the line to 5 scribed $4. In this

way, a closed curve including four linear scribe

lines is forned around a panel substrate 90a. Then,

agfriisegplfg bkO G ga%a%%”%i%ﬁb%ﬁﬁr?s%@cm” the

acen ongitu direction o

bontidgekyt o8 tba bth*ak@esgodi%e%tﬂd%‘éd e v2oriping; dgvice
f guiabi B@F 39Chk0foved D VSaifaéfwh D Ehel G EBtpdiﬂ:ion

circunference of the anel %f a 90a si g
TRERETEABS GHtinG deVRER AR A3 Hié Yamazpottippoibistrate
Lbﬁ@@iﬁ aiéﬁ%edoaafesmﬁua imnKi dEredct bomfxr dhecsahé time
or (0] t he r.enal t
L i e
makhsedy a70s®egmm tmsfhw asizholari traye hayim gam&dius
b I d tqat t
0pePREDEE D dm"PA oo pllet b RELSH R LI P1GuE | 99) oY St em

presen nven ur pane
substrates 90a are forned from one bonded not her

substr at el Eﬁ@ ahtE%eWHJHl%‘EB ﬂ&@ﬁeﬁb@%ngn t'ﬂ éBsure

37, scribe. 'l nes s to _be crlbe

SoE Fhe oute T WBRB S 8 1% tos RoBEAG, RaEApE s d%ﬂt?a& 90
S%BS%@%@&%&\ e ft@ieﬂsedh ilsgnb h&eeﬁﬁdﬂﬂtﬂ.@m}] Ckﬂsmk MErmed
above or form t he scr.i e on [

oaheEhe ppdsd akher, il tnats 205, IeEY A i dinddl of
othé&iwtmddd sabdtsatéanm iaf 0t hembotbedlemitihef thosarttical

& .S |

of i BB P AL Vone it lOnbbELEAEE doidin THRICHRC ox
bﬁhgemsraladismwheiwtieramlJé)OZZbQ\Io‘RM‘rUm 2006

- 82 62a run on the front and back surfaces of the

bonded nother substrate 90 at the start of
Boas or M dher ABOR AAREF LIRS (1A PRE OB bR ht ter

PYRELEE $2a as shown in Figure 35, a chip tends to be generated
in the bonded mother substrate 90 at cross points of the
geribe lines formed when scribing is performed in first
direction and scribing is performed in second direction.

Since a vertical cracks which almost extends to the
thickness of the bonded mother substrate 90 has been already
formed when scoribing is performed in the first direction,
the mother glass substrate 90 sinks in front of the first
soribe line when the cutter wheels 62a reach nsar the scribe
line in the first direction while soribing 1in the second
direction and such a ¢hip may be generated when the cutter
wheels 62a run on the glass substrates along the scribe line
in the first direction at a crossing portion of the scribe
line in the first direction and a scribe line in the second
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5 Then, the cutter wheels 62a revol ve by 270 degrees
to a direction orthogonal to the line to be scribed S
while formng a circular trace in the corner pori2iNeRember 2006
A. Thus, the cutter wheels gga.are along the line to

be scribed 52 and _ formthe scribe line by a

vertical crack which extends across 10 nost of the
eRfiivaeitYoffl the thickness direction along the line to

be scribed S2. Then, the cutter wheels 62a are

tenporarily separated fromthe surface of the bonded

mot her substtm es @9 binyl method Bssehpws LhnBigurend6, the

t *&t%ﬁttbgeépég Cp 24 ISV | cPhen thebELELONING which

Ine to be scribed Si are forned
t i mmﬁlrmdumf@me%@loaszﬁhﬁ RETS fonRg srribed S1 with

9%&%@&@4&:&@@8 M&%&kﬁé&ﬁo\meelsﬁma;dww meujm@ fednbead.

sur f aces bo ded her ? at e

Ahide apaRt of Dha PPAGIASHITS B CEPEB-P0 4R £ ARG S1nk
lsm%rcat eﬁeggarmiﬁgcm?@roﬁmg Seacti mtl’m:s. vend €ioas, it
l.near e llnes are e
Sd‘ﬁsP?ﬁ?‘g{;gﬁat" PREYCE P %&gﬁsﬁrom rylﬁﬁiﬂ %ﬁe bonded
p bt hesuhtatatat 090 whenatren sck hblhg Jl:lmg qsmlmalacbsother

direction of the bonded nother substrate 90, four
linear scribe lines are forned across the entire

ci r cunf er ¥her toavel ddrpetdionafithe erttopyhepip 629 yevolve
*&ﬁnzsvcgl hgaf-dastﬁ &%ne'dm!ttéik RHeboHr6dd Hﬁéra.ﬁ:ﬁ{g BRe Linesx

 cddnecko PRosPERMASFOabaPR G1e PHELIGLTAREISR G ha RReL

ggﬁgbgrhuéﬁ 904 WRich h&e%iétﬁﬁdmdtﬁtom Laneerb bs gdueibed

onde e _apove- Lpe

B, oh G S EREIeRL A AFS P KB SOBEatRS 21gpy the

PAlhieobo e rﬁh:\tﬁ&:dlbﬁﬂr d Thnes s uthet Eatrd bealliyei hs skeemed by
d h |

8 7aEBLSal (S abe IR G i eng" ab PR BICLEGHS of tho

t thisknabe finectioncatemyethe olbwnpteths BaxibadS2.

bonded not her substrate 5 90. At the sanme tine, the

wat er renmi ni ng on the front and
Then, again, the cutter wheels 62a revolve by 270

degrees to a direction orthogonal to the line to be seribed
2 while forming a circular trace having a radius of about
1 mm in corner portion B without separating the cutter wheels
62a from the front and back surfaces of the bonded mother
gubstrate 90. Thus, the cutter wheels 62a are along the line
to be soribed S3 and form the ascribe line by a vertlcal crack
which extends across the entirety of the thickness direction
along the line to be scribed S3. Furthermore, again, the
cutter wheels 62a revolve by 270 degrees to a direction
orthogonal tothe line tobe soribed S3while formingacircular
trace having a radius of about 1 mm in corner portionC without
separating the ocutter wheels 62a from the front and back
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back surfaces of the bonded nother substrate 90 after

the steamis blown thereto is renoved by the air

knife 71. By blowing the steamonto the entire fromMNovember 2006
and back 10 surface of the bonded not her substrate 90
havi ng the scribe |I|ines car%td thereon, the scribe

lines fornmed by the cutter mheel tips 62a experience

I t b
Vgpgggﬁgé&a{]?h%%ey a %E't%:té r%?g a‘gﬁuéurtfh%‘:@utter
hwabeda 62atdres alopg vhetliw t@rhek%mé%@%cﬁ‘if AYfH FAEM the

gg'g.g ag.gn P%hﬁ UQ £ c 31 Ut QUE T wHDER Chx Saiids I 8055 9T the

ond strate 90 toward the bonde to b
suntitetyanﬁ the tbhé%@eﬂﬂv@h%?C%H%%tq%ﬁ%g9%“? ine to be
c | wacut. in the above description of the
o%ggg?%gn§ of the 20 substrate cutting system
according to the present invention, an exanple in
whi ch themvmfs WAPS B %ﬂmbﬁatsarﬁerﬂEdlhgungofwﬁmglincar

| ass_substrates._is c t has er,
tg §ET pgs eg H\?eﬁlf’f”&ﬂ Iasr% r?e L8 l}%el:%at'éoéﬁﬁi Then,
eta&pbﬁampmperﬁmrcﬁummﬂﬁgeﬁhgnpahpénsuhetagtqe90a adjacent
Oﬁ%f%g ggggggi;é%% %ibr%%{tfi%r@fi tﬂ%%&%éw methbkenivPesate

out or 1n order to enhance
tHG,f analloendl curve trolunding.fews lipsaw 9qkiRke pklnes is

B TR S i ey b
A RARSRaERE - ortRAl oAt PHEVERoLRrIPaing e o fear
SE&E&EE?Q&Q&Q'??etﬂotﬁedpieﬁdwﬁ thawﬂntira|aim¢unﬂar&ﬂnes

ere rec
| 5oEgeph R e RoBrtngha SR (8 DRNED insttarod boa

sdhstoahes out into a plurallty of substrates and
al so I nclude single plates of netal substrates such as

steel 5 sheets, woodpl ates, plastic substrates
andcer ani Beabgesatthe afon & #e¥iking mgthod., a

bEbB:% ng’%@iﬁfd a%%ﬁ@&ﬁsriﬁt@ 39ScAh deSpEebstaBlgused
Furt substrates ware
in the gsubstrate cutting system of the present invention.

In Figure 37, four panel substrates 90a are formed from one
bonded mother substrate 90.

In the soribing method shown in Figure 37, scribe.
lines along lines to be soribed £1 and 2 which are orthogonal
to each other on the panel substrates 90a are formed in the
method as described above. For forming the soribe l1ine along
the line to be scribed S1, the ¢utter wheels 62a is positioned
outside the end surface of the honded mother substrate 90
and the scribe line along the line to be scribed S1 is

continuously formed therefrom.

A chip which may be generated when the cutter wheels
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not limted to such single plates, but also includes

bonded substrates fornedbybondi ngpairs of substrates

and | am nated 10 substrates formed by | am nati ng paiok&nber 2006
of substrates. The substrate &uttl ng system accordi ng

to the present a._ inventi oﬁ cut the bonded not her
substrate 90 formed by boding a pair of nother glass

S 5@“ %‘2%. Eh tch Qn{?tanﬁ b'a@koaarﬁhaéal b YeHED b@hdaarnﬁbther

ay panel bonded substrat es & th
pusumc;mgce 99ratx the | atantnef seriding &0°F §i5| §§fe° ®
?;Bﬁlel E%@%%%ugsswat £8) bekohbepkbaubtacrystal
splay apparatus which are bonded to each other. 20
Regardi ng a substrate cutting system 100 accordi ng
Enbodi menipndn, at5é datwervhhebla 62astewolbet byt 870 degrees

t ti 120
- telmduinbe 42 pythostany o, HE e 1% BE fified S15Mm1le
S lfbs:inﬂ.axtgea Qﬂr::rcp-:ltamt trmyve da 1189 carnemparsdond » efBpgedthe

L gy?? g, 15626 5aCREL Yatully Dty S 1MLt o B@ EBLhBMANS2 and

e su ecuttld,{qgt stem 10 a
dlfpmtm siowr i ine hE avestieabsrack vaish sxtends across

%@%t b2t enk! Qi DEe €Y IAC N khiskn¥sd BRebEONOAT @alntgethe
substrate carry-in SI de to the substrate carry-out

sildae tohdedisFEdbPONSRn which the substrates are
carried is a 30 direction orthogonal to a scribing

devi ce eb

sc\r/: bi ngub‘gﬁpcg‘gﬁﬁ‘ﬁ%%o%“#%éhf‘grﬁr ow%ﬁl W%ed
difrefi tRE. sutFaca oE2t e bemided RO0Ber- szt mke 90 and the
substtal iéfx%tagbﬁlgnéy%eehaw ] '{bc'bléd%%lﬂb%' L.*QV\hnd S4 in a

mSGRLPR ure ar al g ped shape.
Ofdimtli;qmeorthmgml &b the 1 GnFQﬂ'-!? geriibed sl arg formed

f ?.lﬂr t?!l.u GE&er 11/‘111%51&”6%}5&199 cﬁﬂﬁ whith fhaly’ Bﬁﬁgéﬂéra.ted

s |locate ars

upiben the faxtd et wherlH8aM THY °ns1il?‘?|gtr8?’ %%9;5}‘ surfaces
SWSthat BoSadd aidthed daveeeatd09d8 it the start of scribing

does not affect the panel substrates 90a to become products.

In this way, four linear scribe lines are formed
around the panel substrate 90a. Then, for example, for
forming the panel substrate 90a adjacent in the Jongitudinal
direction of the bonded mother substrate 90, fouxr linear
scribe lines are formed across the entire circumference of
the panel substrate 90a similarly. Then, closed curves
including four linear soribe lines are formed across the
entire circumferences for each of the remaining pair of the

panel subatrates 90a in tuxn.

After the scribe lines are formed on the bonded mother
gubstrate by the above-described scribing method, the steam
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supporting the bonded nother substrate 90 to be

carried to the substrate cutting system 100 by a

carrying robot in a horizontal nmanner is | ocated2Nb@mber2006
As shown in Figure 38, the_s_gsgrate supporting device

120 i ncl udes afirstsubstrateSupporting portion

120Al ocated on the substrate carry-in side of the

Sﬁhg %@tiaht bggm§¥§§ efbwaP@ Eh@r sﬁHQ’BQ&tb n@ai‘fﬁ—in side

ther substrate 90 to be carrie B £
nand wiaye the SSaR shERRI OB EBS, BTENE A PEBlG A SrFaces
Pkt 10 botlied Aothed Hibsdteate 9 batwhieh rhheostribdelines

R A R R

nmebheras et same 8Dme s the waded rematinipg an fhecfrontecand
S%ggﬁ”&h?kh{éﬁﬁa&'ﬁ?e Ybinela H&%h%‘} %giﬁﬂ:ﬁ%@ §014EF0r the

e nounting s ructure e first
sabsnmaﬂ-s blppor thageter L8 ohemovadshiethe air Jmife A7%-

carry-In side, the second substrate supporting

portion 1208 side is a carry-out side. 25 Further, g
shown in BYdetewing the steamanta hhe eatixs frontian Zback

ﬁ haﬁ’eaétev?ﬁ ehkSBoh8sd hﬁir}didw sa}osubateaw hawing theaoribe
orizonta ner e Su I e su or

134neg garied & 53*559% R, 55t Saf}ﬁﬁtf’%‘l&é B, 9‘5" Sutter
heheaRntRbs 6w experiepsewalbune fExganaiorasistevihe fxont
SeillcBark o9BeRdE FR- NG o4 08 Bdtladd mdBHEY ditbatrate
pBOmmueweas t bn Fhisowad) yexttdogli coneks exfmdaﬁvaom the
1%%@f#ﬁe%ﬁ%ﬁ%8&%‘ﬂn@ioﬂf ﬁSEhQE ﬂbstmt@ &% tha'fonded

€ ScCri evi ce I.ncl udes. an

uBpEhep Bwstsinter 9%95&,:9%‘{1'3999@@321 ﬂrf 298 Atbhle fpnded

aJnQEHeK gibgethes 96t NoushmpldEaly rawes 111A and 111E
I'n the Iongitudinal direction of the main frame 111

above the main frane 111 and a | ower guide rail 32
ext endi ngrml €l ddverelgeecrdpitdonr af| ti8 lofmtatidree of the

g%{xggﬁgfc'g c}Jlt]t'inghseysutoéJme arwgg.jr:cqfnﬁ Qiol tl'geg ﬁrgggrﬂ: Il?n)e?x%.ron
an example in which the mother glass substrate formed by
bonding glass substrates iscut has beendescribed. However,
the present invention is not limited to this. For example,
operations. different from the above description may be
performed depending on the types of the substrates to be
cut or in order to enhance the functionalities of the devices
which form the substrate cutting system.

<Embodiment 2>
Figures 38 and 39 are schematic perspactive view

showing another example of the embodiment of the substrate
cutting system aceording to the present invention in whole
as viewed from different directlons.
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rail 132 are forned so as to nove integrally along the

frames 121A and 111E in the longitudinal direction (Y

direction) of the main frane 111. 10 Figure 40 |2sNavember2006

schematic perspective VIGMISH Wi ng near the upper _

guide rail 131 in the scribi 8 devi ce guide bodyl 30.

To the upper guide rail 131, upper portion substrate

cutting device 160 is attached so as to be novabl e

along the upper guide rail 131. Figure allsaschewal

per spect i ¥& THhey preadspb ﬁ@vﬁéil’-c’!‘he BiRgt bR r&?’*Pl‘-“de
1&%&@:1 Qﬁb%%i:'a‘%ﬁgouée!hﬁs supﬂerbmfylsﬁ sdBsthetes and
| ower de_rail 132, |ower rF)ortjoon s& rate ut ti N0 a1
dedrecinginds sinlerlptar 9f HetalSURETAREESAUGH A etee
| eweatey Ivﬂﬁamétéﬁzple@tir@subppeutpe rmdmemnﬂsct sabetrate,

|
CHERASRGE H0e Ol S Y BB RHRE R Frraes
akany dmglalppeubgdm:decaau IPu:sﬂhmubrmethaombggmms are
al |
' fpk 88 B USRI, pTArLYS B0 LB 1nABE bonde

| snbatrgsenﬁmd&@q%kfmﬁm PEaubstratesand tapinated
uBasgttaat&boBorﬁuaswat@mmaﬂﬁg H8YIE Cod CHuBEErd bEs .

| ower portion substrate cutting device 170, novers of
the linear notors are re- spectively attached. The

upper por4ghe &ubuln&htamtctumgi amtedxeu&:mdﬁog dodhieFresent

| A56oR050 2 HEREALS RGO RATHEEEy 3 hBlby vosing

bam&mtdtmhhmesgmaaaaubsQ@aheB¢dgﬁ¢hwnh$amptdomlnrality

g *’r a?f suppor I ng(%régﬁr f?g ?.Sﬂnggi&gﬁttli%t%ﬁééqﬁ For
tnéoctut:heg 2 FoRoexeppRe2008ned; suhstiaatesed dispdagn @anel

aREnBLAt 4 e Pfatdle) S £Re NALALM ceyathdea gﬁya{ Eﬂbaﬁtus

first optical device 138 for taking an i mage o

f ¥highprgnhendedarR #2°R RFMNded not her substrate 90
held by the clanp device 150 and supported by the
substrat eR garding a substrate cutting system 100 according
Embodiment 2, a side on which a first substrate supporting
portion 120A is located is referred to as a substrate carry-in
gids and a side on which a substrate carry-out device 180
is located is referred to as a substrate carry-out side in
the following description. In the substrate cutting system
100, a direction in which the substrates are carried
(substrate flowilng direction) i1s +Y direction from the
substrate carry-in side to the substrate carry-out side.
The direction in which the substrates are carried 1s a
direction orthogonal to a sc¢ribing device guide body 130
in 2 horizontal fashion and the sc¢ribing device gulde body

130 is provided along X direction.
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supporting device 120 is provided so as to be novabl e
along the scribing device guide body 130. in the

ot her and portion of the scribing device guide bothyvember 2006
130, a second optical devicegl0 139 for taking an
i mage of a second alignnent rk provided on the
bonded not her substrate 90 is provided so as to be

movabl e a'@%g?apstfafé Rb¥S 6 1658 e €60 DOLUE a hollow

Stators 11 Inear notors Tof noving . the scrihin
I BRBADS GOFUEtHEEy LA80NAT NS B RARIUAISTHERA (PG 0P

: Hfiﬁa ifiﬁﬁ&f st.ffllz‘lifd‘a’@éf éﬁhftlaggmm?%id?nﬁm ; dme |' Edumpangars
e ranes an 1 N e | I Na

L3 pFEPRAvEdRa oBRA § Mads srane T og'S Htme s gpgated

reﬁple.-?we{ p&!mai:argtd.t @r{]anm aipijeat surdakewof the mounting
alr.a epi snhape e er u :

P tmrtusm, Lihe oo SadhetRte idlinat ings 00868 oo sor

s sapporting bhesbanded mokhesr substrathod)tabe karried to

Rl aySRERReCERn g gTar St Hdh By SEoARET ARG PobRY 4n =

ohordizeptady meangy d& Begptedd so as to be novable

along the franes 1i 1A and 111E in the 25 |ongitudi nal

direction_of the main frane 111. In tgg stators 112, a

pl ur al i t yASERSERIEHIUTR AR tEe aphstratequpRating device

| q@atatbRIdEca :Ezbfsi: ﬁﬂbistudtéahp@bmdhbmti‘dntnwmcated

ma tic poles, of the per en n '

RN FuBorR ok PO R T R SUEH S A g cen

f aogeibmosuppect ironthe bbadeBmoatheuontbslitat 99 tohegarried
t h l e '

Tagi, the HAAE Sark $a¥) CGha WARAEHS SGhFLEALL upporting

s partlon]120B Apaudednonrtimeabstrgge qareynit igfde of the

e e )
'sgg[g%%‘gg% c%f:\:q:i%% spPtdn 8065 sﬁé}?ﬁlﬁ!ﬂ tRE bt dRo ther

gui 30 havi'ng the end_surfaces o11 t he upper
g§Hhstrate 9981afkar: Fae| bopdeq rekhen, substrate, Qi ,Fut
gaﬁhhéne_t.li\.?épiay %ggz@u_?eaképﬁ@hat%%ﬁﬁr e riedpoutedf the
i1l ar . e pillars a su 0
pbAtahte.puttaFs ses tal o dntBeAdattind MRl -0,
r ehpecilinedtl ysulhstackiesl sopporting portion 120A side 1s a
gsubstrate carry-in aide, the second substrate supporting

portion 120B side 1= a carry-out silde.

Further, as shown in Figure 39, on the mounting
gtosucture 110, a clamp device 150 for holding a substrate
held inahorizontal manner by the substrate supportingdevice
120 (a first substrate supporting unit 121A) in a horizontal
manner is provided. Further, as shown in Figure 38, on the
upper surfacs of the mounting structure 110, s¢ribing device
gulde body 130 is provided so as to be movable along frames
111A and 111B in the longltudinal direction of the main frame
111. The sc¢ribing device guide body 130 includes an upper
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the gui de bases 115. The novers are driven in
synchroni zation and slid along the stators 112. 10

Above the nmounting structure 110 on the carry- outzs November 2006

side, a carrying robot 240 f carryi ng out display
panels 0 out out of the banded not her substrate 90,
and the substrate carry-out device 180 provided for

éﬂ&@%é \%ﬁ 15" Wt@%d&%@ohl&@ %Qi&@cﬁ\bﬁ b&:tﬁogonal to

ection i s orthogonal f ranes

11f1=amw AN 5ﬁ&| LadBrin the e‘al}ﬂrF‘%ﬁi"tﬂe% lﬁjjf%é’df the
1da 8 edeanad aBotrBetnabﬁ&mt Er s 1210 inds iad d.onietsh guide

t i d
AT EReRAR TR SN bR RaR B o v ene
S:madfn Eyamé riedr. rmhle nppr guddeumdd 484 gmﬂenber-bﬂlm guide
on r
2175 195,48 £5rke b, 483, HON R igtpatBRg e sromes
notms and ARLE b akips elcmmiwﬁimll it resddion r{@f #évepmon)
Fhiadehqd gt 0 the portions of the substrate

"carry out QEV|ce 180 i'nto the stators 112

respectively provided on 25 the upper surface of the
mounting $guebUss idCa skdematic ipegspeettivaiViel shewing

S i e BPPed Siride GRS Tat on. e AEEd e eV §liae
3 ghﬁi_?‘ m«és thth:lﬁp[:ﬁr ?\hfdb nadegsao up\}i'elxepo:stm aabletrate
¢ 6:1{%\:&%\5% @t& 1§Pe ligg % gt%g{:{'x d HB gg 1:18 ®he lﬁﬁvéﬁlﬁ b¥ong
s uitist upper gubdes batl nylt. herm p! rlcm qn#qmnihic pAYspactive
dignl g@ého%?gl 1?5%5 ﬁ'bt{/é: r:‘lrjo gﬂldgrﬂﬁi I'l%ﬂﬁni:hegscribing

structure portion (a)

ofdetigier guide; body %m@mtbﬁewv'%mw tRdl 132, lower
Sigd4Glaene aﬁﬁsﬁ:i‘ﬁt&%ﬁﬂtﬂﬂg@@@io@%d Ast Retasubat kot &s to
carry-out device . e carryi.ng rgg i 40 is 5

ate MR hls PﬁenguEQFr&PgeEaﬁpgdﬁuF“ 2% gui des 181
and is novable in a direction along the substrata

car 1y~ out yevl ce - 0055 1B, 1o L i ly WAk

nmechani s
the lower portion substrate cutting device 170 raspectively

move back and forth along the upper guide rail 131 and the
lower guide rail 132 by linear motors. To the upper gulde
rail 131 and the lower guide rail 132, stators of the linear
motors are respectively attached, and to the upper portion
substrate cutting device 160 and the lower portion substrate
cutting device 170, movers of the linear motors are re-
spectively attached. The upper portion substrate cutting
device 160 and the lower portion substrate ¢utting device
170 ocut glass substrates on upper and lower gides of the
bonded mother substrate 90 held by the ¢lamp device 150 in
a horizontal manner and also supported by the substrate
supporting device 120 for assisting holding the mothex
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.conbining driving neans of the linear notors or
servo notors and linear guides. 10 The carrying robot
240 includes two servo notors 240a and 240m The? November 2006

servo notor 240a is coupled ?g a driving shaft 240b
A first pulley 240c and a secdnd pul l ey 240a are
|nt egrally attached, and are respectively attached to

zcj{ M Ng shaft 240b via beari ngs and cut from
he rotation of the drivi ng shaft 240b. An end

portion of an arm 2402 is integrally attached to the

driving shaféne48a Zpaf'@liéxh%f ﬁﬁms%‘iefbﬂn‘g aevatedninde body
the driving shaft

4Qb hayi ng hge tx&ng shaft _240b £

ad¥0he & FAESL. optigad; geyd for 4ng, A AH8IS,0f 2
ftﬂi&tdtoalibﬁﬁlénewk afrﬂt@ttﬁhide&mppherelhbﬂ"tmte 90 held

tation shaft r at thr 2
(S0 SPgh, A98e02R8" 30 SRR Iy A8 24B8atrte
amthpporttiog devibeedi20 Asbprov:gded. men @ bg movable along
eﬁ?ﬂ@é&ﬁﬁ%ﬂ.ﬁ%ﬁé@&ﬁgﬁﬁi ad ﬁoﬁ?%d’et ‘.ﬂ’ﬁer.'hé B@héﬁ@mportion
metm moFdbing Mwwe@e hndm 3390, F&Eﬁeé qrfipal device
r Qtaﬁt kgp @fﬂﬁlfﬁnt Dfa§E oo a@é&bgﬁﬁl@gnﬁhﬁbﬂi haﬂopravided
such as, Qr _exa n e i s
TR8 £Ba PARAEAI B9 her NP LIRES 1D i SEOTIAR) 5185 to be
Thievable! aloag thet Beribing dsvice gdfdei Boﬂyamsmtted
to the first pulley 2400 via the belt 240, further

transmtted to the third pulley 240h via the belt
2401, andSthatorstldt? ofi lsimsfar :ﬁdﬂgrs doatreaving tRevesbthing

2&%&1 %O 1€ B@ﬁgﬁ%ﬁ'&r@%%ﬁéé# eIy p .tcB@i&Qhath) ¢Re upper

sorption
am@mn@f pihet @OQnDilngl%t#‘-lﬁféb‘?ﬁaFlW %&me feampﬁellih

| ayar ﬁlihf anetnd 1Bﬁg§tad§9apt agfemxatmcﬂf@ Mha it o Pame
240]., adsorption pads 240k for f % "

shider oTRe afatony 1He aFgusesreetivety grgie?sf%maf@o%@l&

URbDJo@ patkiinglapapad sfaph withs extlersixiWeide surfaces
opened. Thus, cross-sections thereof have squared "C” shape.,
In the stators, movers (not shown) of the linear motors are
inserted into guide bases 115 for holding pillars 128 for
supporting both ends of the sc¢ribing device guide body 130
o as to be movable along the frames 111A and 111B in the

longitudinal direc¢tion of the main £frame 111.

In the gstators 112, a plurality of permanent magnets
are respectively located along the longitudinal directions
with the magnetic poles of the permanent magnets adjacent
to each other are reversed. The movers are regpectively
formed of electromagnets, By sequentially switching
magnetic poles of the electromagnets forming the movers,
the movers slide respectively along the stators 112.
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The carrying robot 240 having such a structure can 10
carry substrates to a device in next step with the

~directions of the substrates in a horizontal marRekvember 2006

but varying in angle di rectbgns with the m ni num
novenent of the arm 240f. Thi'S isachi evedbysetting
rotation directions androtation angles of the servo
notor 240a and the servo notor 240m 15 When the cut
substrates are carried, the cut bst.rat es

hel d

by adsor ph& §hopada WW?%Q"“&% Gfh engg %(rﬁ‘e Soribing
Cabﬂrlbgggtﬁj?@@tbé’d’ap 130 h_%gmﬂéaﬂhé Verld favad Ane=a ofovhagupper
nmecnani sm en S [

TaPldeebt A0, ng e Tyt ghd8ecHtl BT RV fo cach
catnysrngy aokmtné’drmah pllas:em@ntompngatadﬂw tthe pillars

|

oRebr o e BiLialel 196 L UbnaBted ACGHLE furfaces of the
i gutilie baszes sibp. .zma\mwersherexaﬁppec‘éivemngt acked to
d hg@@ﬂi}% tﬂ;&JJTlS CUbpRURN &1 SFe @fi%h% éﬁ%ﬁﬁéﬂﬂid‘ﬂion

aving such a structure by, exanpl e,
wﬂpﬂ BéiéeséﬁnﬁeﬂhﬁﬁFﬁat?§$e¥bﬁce to the portlon (b)
of Figure 42. 30 When the adsorptlon pads 240k

attached to the adsor t|on ttacg% ptmate 240] .
are adsordeeVe othsdno t B BT qarry-ou

%ﬁ&ﬂui g dedisiindf @obotl 230 elrbr e iy ny vk gd bephayipanels
r [ ,
S B S o AR AL Ko erh 2 Y S Hlare

degregsouh devdwet BB pookided forralckawimathe p:em&immbot

t gsgttg%)ﬁé(rgg:gn adegfrecw]§ﬂ Jﬂ%ﬁj 9.5 #‘Q?Mé 1 #60knb S.Erames

s rotated b
dégib@md mm dnctmaemen@@ra\;mé dlrpgickan ef He v#iwme

f iQMJ&eﬁHQEéﬁ%@tﬁb%ﬂwm thergrbut A deswath rdiiect
2ot he e pine aavloel Gl kP A% e 35 Sl taons of
substrate carry~out device guides 181 slide by linear motors
via supporting membexrs 182 along the guide rails 113 provided
ontheupper surfaceof themounting structure 110. Thelinear
motors in this example are formed by inserting movers (not
shown) attached to the portions of the gubstrate carry-out
device 180 into the stators 112 respectively provided on
the upper surface of the mounting structure 110.

The carrying robot 240 of the substrate carry—Aout
devide 180 includes an adsorption portion (not shown) for
suction-adsorbing panel substrates cut out of the bonded
mother substrate 90. The entire substrate carry-—oﬁt device
180 is s1id to the substrate carry-out side with the panel
substrate adsorbed by the adsorption portion, and cut display
panels are carried out from the mounting structure 110.
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pl ate 240] rotatably supported by the tip portion of

the arm 240f via the rotation shaft 240g is rotated

in counterclockw se direction as viewed from the 22 November 2006
substrate side 10 having the_driving shaft 240b as the ’
center together with the arm240f. In this case, the

rotati on shaft 240g attached to the adsorption pad
attachment plate 240) is also rotated having the

driving shaft 240b as the center. 15 At this tine,

rotation Bhet morddeno (mdt of Figurei ézt F-an§nFFPSHﬂF6° Vie"’

:%J‘Ji_rnﬁ %lgfﬁ%?ﬁré{h aftlhﬁebeshtro , rt'cﬂ:ﬂﬁ fa46 heh the
ransm e 0 e L r u Vi a
2 APEtERtS ORREYF SPSt‘F%Y#'%]&IB?'y 24'§ °.%ﬂ¥5¥£¥%&°§%ﬁﬁ§d° is
l lrat?ﬂaag;}e\a ze theeghbstrafid axadsorqiti deviask gn:tmbelmrmau and
at e
et N QA S O B A A U501 co

r(gualﬂemn 1s8iaf(X 34@'901:3\9110 hbycant:evinghmsghnnésm formcd by

agd3ahA ‘n'ﬁ fvﬁﬁm# néf Rhalfin A:..%o&g&@t &8 Jaw:%tors

“degrees | oc

rectlon as Vvi ewe from

S amsk rld,mas'i @ulidesi.ng the rotation shaft 240g as 25
the center while it is rotated by 90 degrees in coun-
tercl ockwi se direction as viewed _fromthe substrate

side havPhe 3FVINSToRPLR4P dnsiydegty getupmatorg240a
a ah@Sabém. e aam motdhedparis eduphedtofd gieidd, shaft

t t bed .by the. ad
o A305a o Gty iy ey SIVRGPEe qFadii Bkl PR6E axe
di:l.neegn:aﬂlmantachud éndbraudwespbsttd.aedy sttachedhta the
| | h
Sg%g ¥ndft 545835 £ 0% ds" EnfIOLAE PHofiPhé rotation
antgar érminﬂ hehaft 524%bsﬂpaﬁédsn1§§‘é#9¥‘n§f & raxTy 2402
1ZQA1ﬁEQg£EE1§e£9E‘Qc1§é@SEJ Fhe ammg BHaPS! 246W, APEhe

of the substrate sug ortln devi ce res
e

ectlve
 RERLAGRE L8r Tekabpfcoythe dF FEing At 240k BRHInG, dhe
uah:lsiﬁ 1A ANEl L QRN Ehe UBSH E & £ waort&pngoﬁﬂmﬁ of the

L218 afioh are. Jonabl e ) &gt L Seedheiy Budiot e, e
rotation shaft 240g penetrates through the arm 240f£, and
a third pulley 240h is integrally attached to one end portion
thereof. A belt 2404 such as, for example, a timing belt
i1s hung between the second pulley 240e and the third pulley

240h,

Furthermore, fourth pulley 240n 1s attached to a
rotation axis of the servo motor 240m. A belt 240p such asg,
for example, a timing belt 1s hung between the fourth pulley
240n and the first pulley 240c. Thus, rotation of the sexrvo
motor 240m 1s transmitted to the first pulley 240c via the
belt 240, further transmitted to the third pulley 240h via
the belt 2401, and the rotation shaft 240g rotates.
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scri bing device guide body 130. The first substrate
supporting units 121A and the second substrate

supporting units 1218 are arranged |inearly al ong2 K&ember 2006
direction parallel 7.0 to the frames 111A and 111Hin ~
the longitudinal direction=d9%the main frame 111 (Y
direction) respectively on the substrate carry-in

ai de and the substrate carry-out side of the scribing

devi ce gui de body 130. 15 Figure 43 is a side view of

one of therd ithetothdxs endilrsippod: they netiatslopshait 2409,

{
VAR ReFr Boktfol 4 RrchREbERL fon HRPALKAUARATY pBdts 2403
pl** arintegraldy cattasghede SORf e oLowRE RO a9€ the
?Qﬂﬁg ?d@&gﬂﬂcﬂﬁbht%léf@m a&swp@goﬁopads 240k
ral Vi d up

per sur ace of

r
m)ﬁm%‘ i #@BO@#&H: tiiee spbgtrafgs,qut .bx u"f:}b%ﬁ‘f%t%% &gutting

Pedr 100 pyousdhdglia 86bk 2ig AhextPnsi i fubaiehs 14 Iridt aobwn.
1 in the longitudinal direction of the main frame

111 above the pillar 145. Two wunit attachnent menbers
141 and 14fheeximtingilng rnbdtcﬁt@dﬂi@m@&uohth@]@'@tum can
t he fra 11A

SUEBETE FREehERbeR g iVt 1AGCER Prlp Wity 1hé dbdctdons
neod¢he sutestrat«siin ahprizont el mennex bat yaewing £n angle

ﬁ@ﬂg&étf&?x}é‘%&% LR i rdhuind in@emBnt Se RIRSAPI 2402. This

are arranged with a predeternined ggaces

t by agbioved byaet thagratatian FirdaThPneang gotpélionangles

f r §80gnd 1ddydd dndilohd 2fod draihe e hblkdxo grioher
Wth the scribing device guide body 130. 22 Novenber

2006 93 Each of the first substrate supporting units
121A has wheripphst cmali nshbdyraféa admmgenedikbdneatiey cut

I di i _
i e fated 35d B1A%Y ddiontadi plBL ul §cind, ha the
gun ixp gatticyilng sabot BZDeiﬂdm!ﬂncé@ﬁa@cJtY JAEFed: by ghegving
t qnfapaxgﬁfr& i(gg% Mo, S g tthg%'d%sht‘%@te%zbf‘e cHi®1ed to

timng 10 i s rotated when clutches
a device in next step, and the entire carrying robot 240
is moved down again by the moving mechanism (not shown) and
placed in a previously decided state in a predetermined

position in the next step.

Next, the example of c¢hanging the direction of'the
cut substrates by using the carrying robot 240 having such
a structure by, for example, 90° will be desocribed with
reference to the portion (b) of Figure 42.

When the adsorption pads 240k attached to the
adsorption pad attachment plate 240j are adsorbed to the
cut substrates 93, the entire carrying robot 240 is lifted
by the moving mechanism. The servo motor 240a is driven,




descri bed below rotate a driving timng pulley 121b in
connection with a driving axis. 10 A nechani sm for

nmoving the timng belt 121e of the first substrat® November 2006
supporting unit 121A having_ ag ve-described structure

will be described with reference to Figures 44, 45

and 46. Figure 44 is a front view of the pl urallty of

15ahfi ¥8b ideiRingl R ezﬁdwp@étkagayaats 135Ade.grees in
prOV|ded in the first su bstrate s ortln ortio
1 o6ouRLeRpLagi e HLIPAELIOR A8 BIewafLi e FBE AlbaLFaTe side.
guwgenb@da dﬁﬂrf irdg @Hﬁﬂ@dolbs ;l.glgﬁ’ﬁ&ﬁaﬁl Eyz%@vuﬁm& &9 the
a stru e, 0 e i,s a.side
Vi Stmofadh o matareth B i neaseen dn i, doingetipcitiise
5 44diféetﬂannswgdwenfmpmmhbeyhatratbaﬂﬂdhnhihgnhbmtiving
kNh_baod la pf.th I TSt
SUBBSFE HY ap BLEEN4E . ahus g {aorntdeh, f4 Setachment
drpsuahg %Mtrqwqhhmampantqﬂarw Itéle ttdpXpdntdon of the
Whigh g 9ibNoGRNaloacias TIRREE Hibh 2ad LdAidn 1n

ong |tud| nal I rection of the ma rane

he
Bowueh%c-'tﬁclmes@ 9#599‘6%0“(#1 VienpdRRen tiwgslab%trate side
10 CORAPLAG kR dririigushBEENRBObL2dS . tha/ iRy tyether with

rotation driving shaft 149 rQqtate, of, not ta
GoHRR TR ARAE a8t PBRes (ThTOFALLER GROR T, 4408 Bt tached
cltd the38dsorptLdh pad Ataadhinehbpiades 2401 ks also rotated
SReC [.lV, en th I i_n Lutch unit is
c%ﬁ % \?Ff% %Fvﬁfﬁﬂ r?g“‘ﬁ gd‘i{bzs &ﬁ% %8?'& Fon dri vi ng
shaft 149 rot at es. V\hen the clutch is decoupled from

15 Lhe drivi }? ﬁ@ i Al 8 gf&&é‘%&%ﬁlm\é%meidom

2006 . 94 sha rotated
sukg dxangmiftiteds tanthe Foipstapylieyr240@ vin the belt 240p,

| ofyer taigi Al r diraG19t ol tBthEH'tﬁii-&aHﬁlié% 280h36Ka the

5ilira for rotating a pinion 211 of the clutch unit o
113t 2404 acHErR R Shg Fotationishaditn2d0gilscEet8hedrby 180
t 'h §166E®%1dd Arection. The adsorptionpadattachment plate

20 240] attached to the rotation shaft 240g also rotates by

180° in ¢lockwise direction having the rotation shaft 2409

as the center. Thus, the adsorption pad attachment plate

240] rotates by 180 degrees in clockwise diraection as viewed

from the substrate side having the rotatlon shaft 240g as

o 25 the «¢enter whille it i1s rotated bty 90 degrees 1n coun-
R terclockwiass direction as viewed f£rom the substrate side
having the driving shaft 240b as the center. As a result,

as shown 1n the portion (b) of Figure 42, the cut substrate

93 adsorbed by the adsorption pads 240k are rotated by 90

30 degrees in clockwise direction when viewed £rom the subgtrate

slide with a relatively small space having the rotation centex

positlion being moved.




and 111B. The pinion 211 of the clutch unit 210 is

coupled to 10 one and of an axis 223. To the other

end of the axis 223, a timng pulley 212 for a ti s M8ember 2006
belt 219 is coupled. To one and of the driving axis

222, a timng pulley 215is chugled. The timng belt

219 is hung between the timng 15 pulley 212 and the

L orat Pon A ¥ngeR thFLblte B8P thid A5 CaipBRHagd buiitttang
drpetrhionx120RZNA Tehe (ReanriesubRtwfte MURPGRtInG paution
£208! & %@]sglba%%a%@ hish At 13id delvilee 129 defeliqdvely

22
When conpressed alr IS ut” intothe clutch 216, "t he
drinekadesi §oyexampl ey fiye fdrsigubstrate guppepting units

5 Wiepiouidd neécondbabsedate’ sipportifg Wi lés 2L viich are
alr. pressure In fch

t d.and th ide fhe cl 16
b JRORRRLE Ao B fLF PEC PPR ARG 8% FES BAPIRY SARRGLIOR of the
25scriving dsivicd22nardb t bedgr id3Nn axiThe22&Hist substrate
bl d...To th ' i i
o P i 15 0208 BB e BUBR 3R, Ehbporting
pubiniys 22¥Biegecuuysratkd Lineaninglbepttizodirectiongparallisl
b Aoty i -

10 DS edanklPIAPIR 1 5 LiF Ehald oRgie Hiilall b ¥otion
W E hthe anadn \Frame | B hg(Bullegctian) | respeetliyvalyhen the

SURPRtrd e a9y 1h2 ha gef ahle thisr §hb§'€b&§:éaéﬁrr¥-out gide
sgﬁgortln % its 121* is igypled. 22 Novenber 2006

9 AQ“SI’%H gidgyioes guide BoA¥n 3t or moving the
timng belts 121e by rotating the driving timng

pul | eys f fi fi,rst substr RRQr LI,

15 0o S0 KbUsB A 8 4 e WaeH o BRE AL R RIBAY biblerate
supprantdggornion 120A puivided uin t the0) lrstal sgbstrate
Praigslag ALS Fhgorsi ot Lol GnoLd g
dissieﬂctl or?'%%f &){E’E:é&%grﬁz?r ane &%1 Aés]tdée\g%%l edéa%ho%%rting
t Wi 4237 hag arpihbay (i prepdder)osi ghewpueface of the
S bakkVe16i Keia HPH TRV RALL bROLREI $84ix of guide

20 rails 113 provided on the upper surface of the mounting

structure 110, and has a supporting member 143 parallel to
Ydirection along the frames 1114 and 111B in the longitudinal
direction of the malin frame 111 above the pillar 145. Two
unilt attachment members 141 and 142 extending in X direction
/™y 25 orthogonal to the frames 111A and 111B of the main frame
111 on the supporting member 143 are attached to junction

membars 146 and 147.

Aplurality of £irst substrate supporting units 121A

30 (five in the present embodiment) are arranged with a
predetermined spaces therebetween, and move in Y direction

along the frames 111A and 111B of the main frame 111 togather

with the scribing device guide body 130. .
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121A and the pillar 145 on the franme 1118 side are

held by the guide bases 115, and are coupl ed such

that they nove integrally with the gui de bases 1l&bmwmma2mm
for holding the pillars 128 for supporting both ends

of the scribing device guide 93 body 130. To the guide

bases 115 which support the pillars 128, novers (not
shown) of the linear notors are attached. Thus, by

driving the |linear notors, the scribing device guide

body 130 |Eachm\fl then&dasttheubelbsateat supperying waties 121A

Fiies ' boBuppRFk BATH KBy, MANLoRGati JubeERS o

t
e o et Lo e SEobe A Aaey o and
de!iﬁfn@‘ﬂrﬂ@l.e?édizigoaﬁé 1@\&99}“ é\i@iﬂié"aoﬂiﬁiﬁ?%eif‘elzle

clutch unit on the frane side 25 and

pi FFerFoareetiyeny c#"if‘ii‘FP%ﬁW 2"1!?51 RPTHons g the support
si figin volgh 2ae cTBagashiNg helbe21aakrdidte@vhaskahitehes

al gn he.frapes 11 1A and 1 ar e at e
 RETTPeh AT FETACR y Tt R Pl s3210 1n
f | cotneciddn at:letlsu-y:)mm':tvtrg; umkdss. 121A and novi ng the
timng belts 121., clutches on both sides of the

frames 111A and 1118 may be coupled to the respective
drivi ng aXemeghanism fondanevingithentdmaéngibeke X¥2kmwf the

11df-ap gui:;'i:.g.‘agak STRUR|PLEn kY 12&& h&'\'r:l.?n?g B'QY»%EJQ Bkscoribed

2006 - to r|V|ng axes The "second
8

s@’é’ﬁ‘?‘é‘f‘@-‘%&’ﬂﬂ-&r PPnS@ﬁﬁFé‘ 4 ‘1-‘2'9‘8 ﬁquces FosFigures 44,
Stwq-_rﬁd g .depilgard 204 1€ ald&font GriedkdEDlkAe iawealﬁ.ty of

St t rt t 121
oo i e eidodt g Bare 8l bEovigna 1n
oftnmemm buhgtraibmmmummodyméﬁ 126k = vdeted from

S|!H§E r t 8 . . |
st uctsa'tdgsgg P@%oés%ﬁow%%efﬁr%sﬁ gﬂ%%gtlf‘%cwe 130. Figure 45
is a schematic view showing a structure of a clutch unit

210, Flgure 46 iz a side view of the clutech unit 210.

As shown in Figure 44, the driving timing pulleys
121b in¢luded in the support main bodies 121a of thé first
substrate supporting units 121A are coupled to a rotation
driving shaft 149 provided in parallel to X direction which
is orthogonal to the frames 111iA and 111B in the longitudinal
direction of the main frame 111. Both ends of the rotation
driving shaft 149 are connected to the clutch units 210.
Whether the rotation driving shaft 149 rotate or not rotate
depends upon a connec¢tion state of a clutch in the clutch
unit 210 with a driving axis. More specifically, when the
olutch in the clutch unit is coupled with a driving axis
222, the rotation driving shaft 149 rotates. When the clutch
ia decoupled from the driving axis 222, the rotation driving
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supporting units 121A, and supported by the pillar 145

on { 10 the frame 111A side and the pillar 145 on the

frane 1118 side so as to be attached in an invert egd November 2006
direction wth respect to Y dlrectlon to provide an
arrangenent synmmetrical w th *espect to the scribing

devi ce gui de body 130. Therespective pillars are

e b T Mol AR ERRC" P 105 h the frame

1118 side mhlch support five first substrate
suppor ti ”%:H%%Sn&%%ﬁma%ﬁrb&ag &Y tHe Fhumiss hoasas alz%ﬁ 111B

The illar rame 111A side and the
145 sher hongbendtnal fineckigs o Bhe SiRiibFrens T4l & rack

secoldl AbSEdHHEn '95 %&h&bﬁg onizt PE2itRer @1dtkfibyinike 110 1s
gui de bhases_115. r

D ifachataapny sanongitratnny glroetiaBaat 154 foames 111a

s rtixg. pillars which support both ends of the
scri bing devi ce guide body 130. Since the novers 25

'(not shown) of the linear notors are attached to the

gui de baske pitibnr2iblodi tihe tdiaatpih tawid zze_muc@uplea- to
;&g&o P BN an e g{zi he'récﬁaQ ﬁghgfvér&f SBirdle gs&i& 223,
€ Scribing evi ce i'S nove
t dwadandmee pideyt 212 E8nr yL itAm.ead bew ahPvitAgcprpled.
| inear notor, and the five first substrate 30

supportin unlts 121A of the first substrate
support i n% o g t$uh ofobhe ArdHing pxlE §%%orfﬂt§'ﬂ‘ﬂ‘§3rﬁ?éley

S lmrmié £8gplsal s ThHedfhnnig beet 2A whang bet¥een the timing

Hhly BT20809 e £FaEn8 P qY Fin Bt g, 1ages 213

t endf 2akp Arid Aciatd oandf tite xclwe223 18s dimdmapiitieldeto the

ra supporting portion 1208, clutch units
(ggx% %&t E% ose in the first substrate supporting

portlon 5 120A are provi ded. Wien the scribing device

gui de bodyo130a oithaOMES oft PR RIXIAM P Ak #T2d01ec8hdERR16

unit 210 on the frane
such as an air clutch is attached. When compressed air is

put into the clutch 216, the driving axis 222 and a driven
axlis 224 are coupled. When putting compressed air into the
clutch 216 1s stopped and the air pressure inside the clutch
216 becomes atmospheric pressure, the coupling between the
driving axis 222 and the driven axis 224 1s blocked.

To the end portion of the driven axis 224 which is
not jointed to the ¢lutch 216, a timing pulley 217 is cbupled.
A timing belt 221 is hung between the timing pulley 217 and
a timing pulley 218 on one end of the rotation driving shaft
149 to which the driving timing pulley 121b included in the
support mailn body 12la of the first substrate supporting
units 121A 1s coupled.
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111A side and the pinion 211 of the clutch unit 210 on
the frame 1118 side, which are engaged with the racks
ilia attached along the frames 111A and 1118, ar & November 2006
rotated. 10 For rotating the driving timng pulleys

121b of the second substrate®3upporting units 1218 and
nmoving the timng F belts 121e, clutches on both

sides of the frames 111A and 1118 nay be coupled to

‘the respective driving axes 222, or 15 the clutch on

one of thasf EREWA 4 1Fidurk 1448 amedmandeupifod mbyvingethe

T T

sildab it then dlve ﬁdmtomﬂhatmega):pmrtdmmluféw 121A

g, téeup%cge JEhed f@tsu S0 s pérﬁfan 1207
t ter t e scrl ed

e ely ou %c{)r ocess iI's " loca
orl oy Woda B0 ) ote yhae prakided % &bgefraps HéB side

SQG0RGheS URRHigHF LA 1 AWAPS a&kb&ﬂ 1PQ" biEORhbd2fA8iAndrahe 111,
substrate carry-in side with respect to the substrate

carry-out device 25 180. The steamunit portion 260
i ncl udes AR Witﬁ@&ﬁbvuniﬁheﬁb&aabm'& bartks Friame 111A

B BB S50R ABSRhheA Mse

rrmztmr asdbthe PLLO- A4S anl bherfsmmm sidet ayehhedd by
Pl Gl p3ELAC1S0 Endl HEG! LLUpPhahEAN, ikt thdf move

aying s eam 0 ower substrate of

t Hoteigreddy whthdhesauide hasew 135 ferdwlding she pillars
3@@0@%91’95%@133 BOME i s %Eoﬁheﬁgcrlbiﬂg ddvfcéi gleide

64 on the f 1118 sid
APeUT: KR whe RBp<TwHAn HARER 115 PHCH SNRROTH the il lexs

1138, fmé)dveafg (et Gt ) ol Bhdlﬁxmwmdrenaraeaummtea
rface.o e In structur 110 %_{1’? S

> BRI (B AP RaR SRR bR RE R eS| the ddr iy et Bkiuide

| bodgr 180t besmoved toward the substrate carry-in side, and

five first substrate supporting units 121A of the first

substrate supporting portion 120A are moved toward the

substrate carry-in side,

When the scribing device guide body 130 1s moved,
the pinion 211 of the clutch unit 210 on the frame 111A side
and the pinion 211 of the ¢lutch unit 216 on the frame 111B
side, which are engaged with the racks llla attached along
the frames 111A and 111B, are rotated.

For rotating the driving timing pulleys 121b of the
first substrate supporting units 121A and moving the timing
belts 12l1le, clutches on both sldes of the frames 111A and
111B may be coupled to the respective driving axes 222, ox
the oclutch on one of the frames 111A and 111B may be coupled
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In this case, the linear notors are farned by

inserting novers (not shown) of the |inear notors
respectively attached to the steamunit portion 268November 2006
into the |inear notor stators 0 112 respectively

provi ded on the upper surface’df "t he nount i ng _

structure 110. Figure 47 is a front view of inportant

pa Ebstﬁg Sr1vifg k@i tapPrtion 260 as viewed fromthe

strate carry-in 55|de Six steamunits 261 are
attached to the upper steamunit attachnent bar 262

and Si X stEaNsdidiond Q@s@f@t@tshﬁpbﬂinrgopéfﬁbmqos of the

t t tt hnent b 263 W
- b fete Brptorripaderide 1zt ipetudel. For. SRaRnTen five

[ Ssecbmtmbmaﬁ& tﬁ@%ﬁiﬂ@mﬂﬁuﬂﬁﬂﬂmmﬂmﬁdﬁt nivable
t { {
bt R o et 188 A Ene IRl EFEratEaR o Fhe B oine
Fi thﬂguiéﬂbopar34hl FThossooaad substrataisuppewtingunits
S hﬂ‘lg %a%es:ﬁﬁ:[i&f lé[t%gfﬂlrhgea Eﬁa%jﬁ* ft?e 'F%%s@;:ate

steamuni ts Um num

rra!‘é?i’%‘l—'ti%d“ﬁ-tpﬂ 2R ¢ pndf SREROBFEA I 1 dHARId4S on

| NEife ViSFdmes a1 126 g e 'a@i& t‘ﬁ'@ze ﬂlla%pqta'sn%c |tﬁ§' @&ame 1118
vaIv énot shown) whi ch Eene or cl osed
’dfl%l Pé&l?%/b?étG&é‘Héé ’-WM é-F‘VPF-' #d dinacidonwith xeepect

gnt? #Zmr@mt E[bﬁz‘g/at PEoo1ad | an Wﬁamrﬂﬂ@yﬁﬁxe&ﬁb&d with
Y. e S er.i.s vaporized
PR o £hE snrbang el affn BEAT 10T AL EpEBaCtave
ofpiYiararare suprtathedt dyt kheughldecbadast dg.hol e

2610 and from a spray nozzle 261d. s 22 Novenber 2006

- 99 Further, on the carry-out side of the upper steam

unit att a@ieentlbar Gon dheafrane Kidneddenrnd shevbhblas
VWilgH on \Mﬁﬁbéﬁ&f&'ﬂ% @.{ué hﬁiéwsfxﬁfp%ﬁf £198 ‘i:'lﬁ:egub?]trate

nmot her substrate 5 after the steamis bl own

ummgnéﬁtwwﬁeeaﬂmmhesa%@? hase1il§. The
aty1aqad145 on the frame 111A side and the pillar 145 on the

frame 111B side which supports five second substrate
supportingunitgl2iBareheldby theguidebases115. Further,
they axe coupled such that they integrally move with the
guide hases 115 for supporting pillars which support both

ends of the scribing device guide body 130. Since the movers

(not shown) of the linear motors are attached to the guide

bases 115 for holding the pillars 128 which support both

ends of the secribing device gulde body 130, the scribing

devi¢e gulde body 130 1s moved toward the substrate carry-in

slide by driving the linsar motor, and the £five first substrate

supporting units 121A of the first substrate suppbrting

portion 120A and the £ive second substrate supporting units

121B of the second substrate supporting portion 120B also

move toward the substrate carry-in side.
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The | ower steamunit attachnment bar 263. al so includes.

the steamunits 261 and the air knife 165 simlar to

those 10 attached to the upper steam unit attachnmeNoyember 2006
bar 262. Wen the bonded nother substrate 90 is pl aced

on the first substrate supp87ting portion 12 OA, and

t he bonded nother substrate 90 is positioned, the

positi oned bonded not her 15 substrate 90 is hel d by

the clanp device 150 and al so supported by the timng

bel ts 221onothehframeslibhibsidatand diporitary LL1B side of

1348 oLBohll Suiketere g@gogq%sxf hBELRBAIPIMD I on units

IS st ortio

s Zddrgimblantoithgsgcin the fise matﬂreﬂmp%ﬂnwnortion
Sdaval ake ﬁaﬂm AOWER Y 5RIBAILEO b WRaYI130

devi ce gUI de cl ut ches of

c H Baved; t‘fshez Eén&Pnt ?1%1 Hfr EPes%Pd%WhPélitsaE;Bo% Fﬁ'?@ frame
pmumoaiaaofnanﬂaé fﬁn&&ﬁpnd1sabstm@t@1@wtperrtim9135on the

S8 R A s

suh.smgatae Frames 11dAdandt hR1B| raresnbsatadie

supporting portion 120A slides toward the substrate
carry-in side. Further, second substrate supporting
portion 1POg mpialing sherdriving ddodng pulddeyark2ih af the

Sb@%anm\i@s déﬁe?&ﬁb b eiﬁgwﬁagﬂﬁﬁa g%éﬁﬁ)g ke timing

nmovi ng towar e substrate carry-in si the"timn

bbPﬂ-§5 121e, oelufehes rf§t botbs efiphBet Fremeni 1L1A and
121&\50&m hes ddupdled tubsméltx%@mﬁé wm&:tgi aneAZm or

B ems e tBe onTan 4 44k pad ShED gt g Souplea

seooaﬂesabsw.ﬁgeasappmz1ng portion 1208 rotate at the
sane rate as the noving speed of the scribing device
gui de body 130 and noves the bonded nother substrate
90 in theAswhswratie Blamre 38¢abaire dbin voun They hxedure

RO rin S Btk Badly Bl G248 RULEAIMNIR, portton
uAb® stap omHletnly iquditisghthebended e thew substrate 90
which is not ¢ompletely cut after the scribing process i1s
located on the substrate carry-out side with respect to the
second substrate supporting portion 120B and the substrate
carxy-in gide with respect to the substrate carry-out device

180.

The steam unit portion 260 includes an upper steam
unit attachment bar 262 for attaching a plurality of steam
unlts 261 for sprayling steam to the upper mother substrate
of the bonded mother substrate 90 and a lower steam unit
attachment bar 263 for attaching a plurality of steam units
261 for spraying steam on the lower mother substrate of the
bonded mother substrate 50 attached to a pillar 264 on the
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portion 120A and the timng belts 12Th of the second
substrate supporting units 1218 of the second .
substrate supporting 10 portion 120B. However, wh2JM¥ovember 2006

the scribing device guide body 130 is being aned
the timng belts 1218 of the 38 rst substrate
supporting units 121A of the first substrate

orti ortion apd,.the.timn bIt 1
of 2Peme Jddar 5188 e 8 1A A6, 7 shis b fend 313% P2AE along
sexqud:esziﬂsmr which dportiogonpdrio dthellOgnes L 11A andclllB.
t he bonded not her substrate 90 in a direction
opposite to the noving direction of the scribing
devi ce guiAlonshdihel 3nide arable ddadeprovidednon tde upper

SPEEEE £L Ut tﬂiﬁs iﬁhh*&&ﬁ de¥heeugl fifo Pothe 130118 264 on

t he bonded not her _substrate 90 does not act ual |y

notee Erame Hd WoasddlidBhetdes pildeky dhe Linasiomakers.
Whnt ehBsiduse)ctitk mynaae ntdF 4oy iFetmedHYy YhESPUIngovers

(R8P Hee), SEEnd! piSet ctard WifiRl g delbea to

potlte aent el Avrairtd ;td::et:uolrmm Haltics thal diakarheotecomtators

su

- 5 EapecPAPRRY bEAUANER AAdpghr it B UK o pountng
coatzuatwfe RLithe bonded not her substrate 90. 30 When
cutting of the bonded nother substrate 90 is

finished, the bonded nother substrate 90 is supported

by the t FHoNFendl 1812 15rnt qriey iaf doportanthpariscof a
S Ut bAgt pa”ﬁtti%nlié& acy‘vlaﬁeaeﬁmdtﬁu kaibsirate oa_rrg -in

su t | on 08. Nove 101 t
CHERf (3902 2612258 BEPATHSR hh the UBReT, feam
t iunmabEhbhméﬂﬂebam‘ 2648 armeemndalsamtmata 6D el abYached
u 2 a i i 2 d

(g Bkl EeBbB IhE! heRChRH: 2RIx PRSPl AL Copp a
erﬁnmdf epart ﬁndmb’ah« tsweham cfteame undritée @6kt h8he gap

S‘&S%ahﬁjggtgévéf%a WP 638/ &l g BSﬁdﬁarr\{S e2Sbstrate

vertiCal cracks are exten ermal stress,
a®® tRePBERJERTRIRihe FRR Gy @hen the steam unif portion

260 moves toward the substrate carry-in side.

Figure 48 1is a partial c¢ross-sectional side view
showing the structures of the steam units 261. Each of the
steam units 261 is mostly made of an aluminum matexrial, and
a plurality of heaters 26la are embedded 1in a vertical
direction. When an opening/closing valve (not shown) which
can be opened or closed automatically 1s opened, water f£flows
into the steam unit 261 from a water supply port 261b and
heated by the heaters 26la. The supplied water is vaporized
and becomes steam, The steam is blown to the surface of the
mother substrate through a conducting hole 261lc and from

a spray nozzle 261d.
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90 is conpletely cut. At the same tine, water

remai ning on 10 the front and back surfaces of the

bonded not her substrate 90 after spraying steam i % November 2006
renmoved by the air knives 26%¢ _Thereaf ter, all the

di spl ay panels cut fromthe bonded not her substrate 90

on the timng belts 121s of all the second 15

substrate supporting units 121E of the second

substrate_ supporting, portion 1208 are carried out b
the car ryFHGtREBor ORokbe FRTRE Qb A 1dn ST Fhe, upRer Steam

deitiitcadBAchment tba1s262, it allrdoicfe 26ShEor tdmiviaie wates

90" .(mi Ll epnd) is,supported. t

ey renGlGh o tBEEREE e o LAR onde sty BiBgrrate
noesftemdhe stwaredd phown to the unpesm&meeof the bonded
cally- [ hgpeglt scri bi ng devi ce guide
g{gfkf%%u?ﬁgﬁgg g‘e’cg'nd%;tﬁgg?rggt e supporting portion
1208, and the first substrate supporting portion 120A

are slid *rawdixéﬂﬂste&whaaw&memﬂar 26801 1hBlGden

‘tlme t|mn belts 121. of the first bsgpa&artothose

sibsopteny W‘E% 264 angk threalr knife

S hRRAbhiedd tBOtheONpha@Astadmt haiti atbgchnent bhate28Q.

of the second substrate supporting units 1218 of the
second substrate supporting portion 1208 rotates as

i f they nWhen tHwebbnddddnollidresubabratat?d 46 placéd on the

SIS E BT A lhp ISR Lt SR et s

deubee;rgtnsdQObzbaypgsmticmag, the posdbtitoned tkondad mether
t Eﬁb&lti- %b:gézhéiﬁ DySHED eihinﬁ Geviidest SRARa MG d SSpported

tiImng second _ 5 substrate
sbﬁp‘é’i‘h?ﬂ@“’tfrﬁ elts B2ec0% diir flcgt Fubsbrghe FHRRPLEing

ngaieaniagh.state wi thout being in sliding contact
fromthe | ower surface of the out bonded nother
substrate 90'. The supports of the cut bonded nother
subst r at eIR@hisytatee, duttingg béltthe HAidedmother substrate

28 afc; Nt F%éfi §%e‘?}tsfgpggggg°’f@?’? léﬂ@grt'i:a(&f b &RPeEH) device
160 and the lower portion substrate cutting device 170
provided on the scribing device guide body 130 after the
clutches of four clutch units 210 of the firast substrate
supporting portion 120A and the second substrate supporting
portion 120B are coupled to the driving axes 222. As the
soribing device guide body 130 moves toward the substrate
carry-in side, the first substrate supporting portion 120A
slides towaxrd the substrate carry-in side. Further, second
substrate supportingportion l120Bsllides toward the substrate
carry-in side. While the se¢ribing device guide body 130 is
moving toward the substrate carry-in side, the timing belts
121e of the first substrate supporting units 121A of the
first substrate supporting portion 120A and the timing belts
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by the clanp device 150 is rel eased and the out bonded

not her substrate 90" (mll end) drops downward. In

this case, the a out bonded nother substrate 90" 22 November 2006
dropped downward (m |l and Spg collet) is guided by a
guiding plate arranged in a nted 15 state and is
accormmpdated within a Gullet accommpdation box. The

(b é%mﬁﬁﬂ#%ta%ﬁdléghéﬁﬁ%ﬁgeéu %%rsu ﬂﬁl\ﬁ% the

or posi t1oni ngt hebon strate

suppeend ¢ uby tradef sypportAng pa’ﬂ:éi@apb%w iHegaker oo e same
121%:3 2y the Revihd WHdHA O2Viche bBEiHﬂﬁ% dé\ﬁ.{cémé body

lurality of poSitiaqgnin é
7 530 aRanavemEnE bended e ShoR FURRITEtE T ABATS gubsEzate

ordgheaeralt dareaeibhanerid Yonasd hpthdet @i tesisy e daing

56 S50 SR, R B0 R0 A BLERY g e

S|shppntkiny ket h ol ot tiee Sdbstr shbs®Oabki shpporting

OBREEER| HoRSR 1800 B 500y D JLBIARy B ace

pm@ti(nmturslmmylﬁopfp@bm sgoandopspbstrgtei auppaysing
ofpda PRyl , not her substrate 90 are provided. 30

Furt her, for exanple, when the positioning device for
perform ng positioning of the bonded nother substrate

90 i nmedi amle)obef WhE1é I Efe st Ay deviidee gad@et halg 130

 Hseheiah nRveobhadd g PRLLR T E TS e thi Linpa Fibstrate

c uiippugrisyss emita QG icchitige d@dige sabitraté hsupporting

' t t
SR TA0A hhedu SR S P AT 0 e ol Fpgrate
systpmantsingouniitsi £34Bt oft hhepsetondninbs prate aﬂ@bporting

pwi%naazapseg} %dmabevehe'somd %ﬁm &hagts}ate 90 in

as It can provide a constant
p&sfiirention oppespsrde thﬂ‘ﬂl‘?]‘é*“% Q'BE' erilendf ithet q@ribing

S daviiledt uadbt bBEYSYSHCEt a rate same as the moving speed
of thescribingdeviceguidebody 130. Thus, thebondedmother
substrate 90 does not actually move, and the bonded mother
substrate 90 is supported while being held by the clamp device
150 without the timing belts 1l21e of the firet subsatrate
supporting units 121A of the first substrate supporting
portion 120A and the timing belts 121e of the second substrate
supporting units 121B of the second substrate supporting
portion 120B being in sliding contact with the bonded mother

subsgtrate 90.

When cutting of the bonded mother substrate 90 is
finished, the bonded mother substrate 90 is supported hy
the timing belts 121e of all the second subsgtrate supporting

- units 121B of the second substrate supporting portion 120B.
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10 Furthernore, above the nmounting structure 110, the

cl anp device 150 for clanping the bonded nother . '
substrate i 90, which is supported by the first 22November2006
substrate supporting portign é@OA and pushed agai nst

the positioning pins so as

t obeposi tioned, i sprovi ded. For exanple, as shownln

Figure 39 the clanp devi ce 150 includes a pIuraIity

| ?LeCLrgim; miéfl }“gggggt%-} 148 frgge% ng supported

t Ney ¢het tweing rbedl s ngﬂ.bumif ithle decondcivhmtsotasupporting

cl r%t gﬁ% efoe 8%%e : rg%g ' &Jiggfgn bg&‘&' efl 395 mEBQSE:d the

su al urw
cl mﬂwmltnacgrxsiiamqagem@ EDHgYs Rt anm @BttihGant-'k/re front

ord P HARK ankPabBE 6@'1!314 bafleld ho¥hiP é\:ﬂgﬁ.‘jﬁérﬁ Hﬁ@ing
spaces therebetween for_clanping a side edge_ of
pdha | epetbe okiRes nﬁ?ﬁ\é?d-su'ﬂg‘ﬁat%h?ao"%ﬁt%%%l °rack9 are

.l

- Suhsdrmatea ﬁ?ffﬂehﬁh:s la&@es% MA@ theshdRdéd othedf Bubstrate

DA IR CaRRLAFEUF qutl onAErEhY mae $1H8, At dh SR ng on
fl' rta-maf::bht and Iﬁmkl |ddnﬂt\::femt bgtle Hquﬂeait ummietheubstrate
oy, St TBRGIR g Ofadf £ Sdovia Y YRRURTE kf19Re 26s.

casing 151a attached to the frane 1115 of the main

frame 111qa Siea%tai” faﬂftﬁwfé%fé&ﬂp&ﬂ&\@é ch@tf%tom{hé‘wﬁded
151b attached casin
r oFhed %‘J‘P%ﬁihe %rqn the t&@ém w*-?zlmmioé%l thgosecond

1%b§t@:a&eh@dp§flfﬂtﬂ]ng3%iﬂﬁ30m21@(8£ ofhd Needoi@t d@hstrate

N A T —

amol oeatm! mihmema cazxely-otibedevics sis0\n and Ehgblea cut

4Borfield fiotBak! BngkrhES UBPCTnD1E i) Ofl Al dedbea.

ove t e ro ron ce
p03|t|on. A tip portion of the |ower rotation arm

1510 | OCakg8nDEh NI redletidiay-GRtlddvidh 166 akEthe

unit portion 260 moves toward the end portion on the substrate

carry-out slde.

Thereafter, the seribing device gulde body 130, the
second substrate supporting porticn 1208, and the first
substrate supporting portion 120A are slid toward the
substrate carry-out side. At this time, timing belts 12le
of the first substrate supporting uvnilts 121A of the firgt
substrate gsupporting portion 120A and the timing belts 121e
of the second substrate supporting units 121B of the second
substrate supporting portion 120B rotates as if they move
the bonded mother substrate 90 in the substrate carry-in
direction at the same rate as the moving speed of the scribing
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position. The rotation arns-151b respectively rotate

by 90 degrees toward the bonded nother substrate 90,

and thus, 10 the rotation arnms 51b are in hori zont a November 2006
positions opposing each othgpyg To the tip portions of

the rotation arns 151b, clanp portions 1510 which
respectively abut the upper surface and 15 the | ower
sugéeteaofuibe bomgerBowt her substrate 90 are

attached. The clanp portions 1Sio are fornmed of

el astic body. The rotation arns 151b are integrally

rotated frtms hdhevbiningl/begliss tlizde v the firstz eutsEtrate

Sgéﬁ;%g?tggg u%%@f{me% 'Eh%ogiﬂin %ltt'aofzié’ f%hﬁhe second

it1on. he 20 rotation arns
r oPubalrate t sRpDRtLnch Ul tso Ji2LB gre seqyeaidaldy brought

FI INEE éqmriia%xmaa@pgaafal @ﬂﬁhéééobéiﬁ@qhﬁ%ltﬁin@ Sontact
[ ortions of the rotation arns 151b cl a
boRER hduer GITERD 06 Ehe it danded Hrthed: substrate

: arwngeem-l AP ardsr@ﬁttm ct HwiE mdtheikhgubsditte 90’

18 naln 111 have si struct ures.
THRE £ha EABRE RS TR, 7t S Satent iy Haieaesdy Then,
Af swrpoie csf d:heedgtsbmdémgmlaier GubEtratiehen ' ¢hilllcend)

ﬁ.ﬂf%ﬂanpiag@ d?UQ?& rl%toeig Q:'eall.r ealé;afgﬁﬁq:l%zc&p %onded mother

nmtral&%l n(@:b‘el ewﬂ) dmm W@mwd@d rrﬁnmh:l.s case, the
o;@&% B%;n‘ae%ombﬁ St RRYHEA LY 9bPCato D éJS%algﬂn&&)l end

st su Strate support I nNg port | on
NARshBELletdd e guiged by g - guiding plage W&tﬁeéaﬁ pianted

t hfr A d andAEasosimodtTHAERLHAY £6214 6 AodoR@odadTon box.
devi ce 150 for holding the bonded nother substrate 90

-1s provided on the substrate carry-in side in a

di recti on Tt hammmgtatﬁdtetﬁrearmollﬁelﬁdasdatmitmng

cicavsta. (e i | £8ERagt fuah R f e nopiBdntiza e ddiiae rate

t %9 boppextedbydrhesfibrst mmmmmmg\pnuwon 120A.

Caiy PYs193BRIRg! deddtie SHAYAELS for example, a plurality
of positioning pins (not shown) the frame 111B of the main
frame 111 and along a directlon orthogonal to the frame 111B
withpredeterminedspaces therebetween. Forthepositioning
Pins arranged along the frame 111B, pushers (not shown) for
pushing a side edge of the bonded mother substrate 90 which
opposes the positloning pins. For the positioning pins
arranged in a direction orthogonal to the frame 111B, pushers
(not shown) for pushing an opposing side edge of the bonded
mother substrate 90 are provided.

Further, for example, when the positioning device
for performing positioning of the bonded mother substrate
90 Immediatelybefore transportationtothe substrate cutting




10 The structures of the clanp device 150 and-the

clanp nenbers 151 as descri bed above are nerely

exanpl es used in the substrate cutting system of gh¥ovember2006
present invention, and the gpguctures are not limted

to such structures. The clanp device 150 and the

cl anp nenbers 151 may have any kind of 15 structures

assyoingm of tlhe preozand’ imventi)oh d.d providedagigpmratdly from

t bonde th 0. e t

G DRI B S, o ML LIRS RALS, pyenan
orkhepcuihs tyra e mimgj@m ofay be omddttedt.e, and

the substrate can gg be cut w thout causing a def ect

in the substrate. 20 As shown in Fi gure 40, the uppe
5 porti on siisithers thepeshtleningdey geiw thinghe gu étrate

[ 3 i e
bopL e spurch 18l hot Sinifed o Sle Posttiening $inscana

o RSGHERA 25, SePRELHEY ooVeo (LAY B8 ATHE KNG pf, devices
Ztarsmbngeaaﬁ.ﬁ banup:p@vm@rzt bghsgahttpaéftm t:ﬂ&gne btra]nded
e i,nver e wn,l S _a C to the
[ S ahpteaed” B 9%, 2 ShppRR e cikt ERHC R R Reh
10 port| on substrate cutting device 160 and the | ower
portion s ut i es%q,gﬁ.ﬁ
slide al o?g%‘fh@ﬁ:ﬁlgr%r iﬁ&g%‘%g% l?‘g‘llflz%éé an \ﬁl 3110 the
gGlaspr Apvice2159 for ciampingandder Yondrdrmekhap| %ubﬁsﬁrate
t e, um%hp%t kAPparalr Byetayt £iPgt Q@Hé@faééosgsﬂorung
thelﬁg 8ort|o su strate cuttllgg device '
360R and pygs Bﬁegﬂane‘u'ﬂ psddiondng pdns so as
15 s G‘.bIHU m:tmn&m e:ts(z) pressdeabstFo exarmy1d h@a BRAG’A.N Figurs
r st rat r ot.at tta
na0 e BARRREice 1 5] SntiRiady 4 1 TIEY o oramp members
r éﬁat abtyaheéctmdthe CE roanpa t1H1B béadhéGﬁaihaﬁrmgs atll with
axi-s si LLARCL] et t
B8 akRelnthbaC kpdBekP thiahetybln' 1 S aRH sl a1-
15ectips QaFekorebann eoeide mmeta&m@ei'eﬂ.oned bonded
20 OhbeRLEOBUNSELLES!od Qildiy thel 2e8mef 114, handed YTt +v
of clamp members 151 arranged along the direction orthogonal
tothemain frame 111 with a predetermined spaces therabatween
for clamping a side edge of the positioned bonded mother
substrate 90 on the substrate carry-in side.

Figures 49 and 50 are perspective views for showing
a pluxality of clamp members 151 provided on the frame 111B
of the main frames 11, and for lllustrating an operation
thereof. The clamp members 151 have similar structures to
30 each other. Each of the ¢lamp members 151 includes a casing
151a attached to the frame 111B of the main frame 111 and
a palr of upper and lower rotation arms 151b attached to
the casing 151a so as to be rotatable froma vertical poition
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substrate by driving neans which is not shown. The

cutter wheel 162a is appropriately | oaded by
energi zi ng means which 10 is not shown. The cutt e22November 2006

wheel 162a held by the tip hglder 162b f _ may have a
bl ade edge protruded so as to have a, center portion
in awdth direction of a shape of letter V with an

obkdsa ABraREBhealNBosBY1sRY € HACH b4S itRasS i 1
nﬁ" formed on the bl adggggé o%i Pfme 1S1b

predete:u:ﬁaﬂ:ed hei

pr E8Bt & Hae, epd é?‘?"'c’ii'rﬂ’br%?]t?aPe’élF?%ct i'Hie end

gsladrt%bnsetlol_r e h:@al BaReakadEl- mb i&umﬁdlabb%eﬂoclose to

- e l.ower tiaon utt
1o RE8 Hend 35, SRR AR gAY 3LF B Bkt e the upver
si pptationrace kSlb decaltesunbeve pkhet imotatilost sah&ier in the
b ,

whiet Pe8T Bt phth T ) BEiton BE G ABVER, FofEELEh arm

de%éb ipgatese halow dhel)rotatikomngentes go dbet orert:l.cal
SEL188 . CUL ot eebn it lebrf‘e 1Py HiRate by 90

su strate cutting device, 160. The cutter wheél 162a o

't hECEPPRF Foverdntiedndad mc&hﬁtﬁ fpkaiAaie A and thus,

prtiss arb oot Lok azwal LB Dfe Lhechbondefitadod@it¥dns opposing
su@g&r‘a‘g 39 and rotated by the above-descri bed
ener gi zi ng nkans and novi ng neans of the cutter head

1620. The cutter wheel 162a of the | ower portion

LT SR B pd O g SSR R LA e
s B Eiqne 96 e whieh mgc&éyeiymub rdveguppey svciece and
afghe M%dS SRPEScOf of Nené WdSded SRt %@:@Osuﬁ%iéggﬂs N80 axe

the .u er portion substrate cutting device

t fFYasRRd pothestampRAg tians tite Pﬁg fearedofighrg ¥ile hedy .
sm dis et iom af:m&hessbsa&e tﬂﬂ&gﬁdi@yb%émtmm the
§:|ttr 9%3' out f: ét#oref erakﬂO at. the cutter
vvhee ab) ri8PaF3b Be Sfdrandpbypos prfefgom the
1@114@%@. sa:rsdd::hmt dro thescvesteicah pés0816M 17 When the
rotation arms 151b are rotated to the horizontal position,
as shown in Figure 50, the clamp portions 151¢ attached to
the tip portions of the rotation arms 151b clamp the bonded

mother substrate 90.

The oclamp members 151 arranged along a direction
orthogonal to the frame 111B of the main framae 111 have gimilar
structures. These clamp members 151 are also driven
integrally. After the side edges orthogonal to each other
of the bonded mother subatrate 90 are clamped by the plurality
of clamp members 151, all the ¢lamp members 151 sink beiow,
and the bonded mother substrate 90 1s supported by the timing
belta 121e of the first substrate supporting portion 120A.
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10 Figure 51 shows a side view of an exenplary cutter
head 165 using a servo notor. Figure 52 is a front
view of a the main part of the cutter head 165. A22November 2006

servo notor 165b is held betyggn_a pair of side walls
165a in an inverted 15 state. In the |lower part of
the side walls 165a, a holder nmaintaining assenbly

1650 thavi rbl%mzﬂtlﬁéla,pﬂ.nofhéeﬁﬁcﬁie%dmlbgg Qh&daﬂti'ﬁﬂyérhéﬁt of
1S, IO a [,OVI vja a 1 nNaj e e
f r ORT | %‘ﬁg&f"ﬁ gggh&l&%rc%%%vﬁc’ﬁgqggsg%l!§/°Jl%45‘b9 the

(thendédhmothexl pabstratéi §0r daSProvilded: ion Hhederubstrate

i P Lyt S AP U PUREIER BOchBGofd) '€ M Hrid1in

r edpddhievkrgmedaaBetithe mavn framatlbh. atioweypr, heven when
SOEN® SumY APl Ny $hidldesl Gy S dhe! 2r2A491B,

each other.. Wth such a sfructure, by rotatin t he
s citie, BARdsd Bobher SR HERTR 9 (e DEAYI sBithsmt oagsing
2 gerimai e ahdddigrarsernbly 1650 perforns an

el evating operation having the spindle 165d as a

fulcrumand the cutter wheel 162a noves up and down.
The cutt efrhecatirviféburés off the clany deéedce rlEthandpyisd clamp

trat ' j.C 0] d/ or_ 1 awer
Dt 433 b Go doft i) afRllel B S Lg) Hapili yaod 1n
a thepsubgitywtehowt bipgmydtem ofahhe ereaferd daveatloaadand
u f at |
e PragE Med RS not Du koo BRAUIIPe 08 bR S L clamp
r davize 5P AREr theoslanpduembexr Ik Moy have: anyi kind of

agxHdtarkSas 168g @l tHayheadsgPip Y HAR 2heaBdaa3edges
wheal 162a for posjtioning

moves. the cutter by

B Enh P BB TRt S 39,0, Wheh then BBl tratersize
aisuthmell ek sobétohte cambatiald borclemping bnachssielon
bl HRAGK ALNE aRRSLE PR ObublEr SV €ina the substrate can

be cut without causing a defect in the substrate.

As shown 1ln FPigure 40, the upper pertion substrate
cutting device 160 ig attached to the upper guide raeil 131
in the scribing device guilde body 130. As shown in Figure
41, the lower portion substrate ocutting device 170 having
the similar structure ag the upper portion substrate cutting
device 160 but inverted upside down is attached to the lowexr
guide rail 132. As desoribed above, the upper portion
substrate cutting device 160 and the lower portion substrate
cutting device 170 respectively slide along the upper guide
rail 131 and the lower gulde rail 132 by the linear motors.

For example, in the upper portion substrate cutting
device 160 and the lower portion substrate cutting device
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wheel 162a to the position which has been previously

set to the servo notor 165b when the position is

noved fromthe set position, and transmts a scrifliNogember 2006
pressure to a brittle 10 natgggal substrate during

scri bing operation in which the cutter head is noved

in the horizontal direction to form scribe |ines on

t m?ld),oadﬁdtaﬁtvheramm :!l'@t' sﬁﬂﬂ)bihg thishppenwlass subetrate
ser nojor .1 ontro t 1

o AnFob8hag ik bt L83 16 Ubdleddiy AMtdlpa ¢
zﬁhEiphglaéngszbaun&theth@homﬁevﬂﬁmhiaEQEQhﬂbByattached
usi g % tha {tﬁ%’ uawnrgdaﬂ Gl A1E 1h% VA Y E¥1Qlon ¥8rtical

descri ove rotati"on torque of the servo
ndtmrthe:mrﬁéa@opﬁe@bedbmﬂpé PﬁShBSnEBBEFrEPHér 90 held by

SU kabfp %di%éﬂsbel Nghes ehitRBY Rebd aatzbyu; rmovable along
accordance with t hange,in a_scribin %h
& SRRt VPR thge e FAUEbeBEREREE OF EhB Bantief Mother

- WhRalsthGda byhdEivEid bease whichgis mgerdhawred Thedoutter

o e T

changot mbhogmessure to t he bonded nother substrate 90
by a scribing cutter by vibrating the scribing cutter
such as a dianond point cutter and/or cutter

f or scri blthg chabtepormprel kidee heddh byr She 9@Pnh9lﬁ1=§0153b
eifeRCRAVE 'aYnﬂzﬁel éSSet otided £4'lals 69 n@rtreta%emb&eporuan

su strate substrate cutt

p s 8n¥ ﬁlTﬂQ é?fi't-ﬁ'e(ﬁ?: omed: o gheRe Ié%’%flﬁ%é’ij M p@?‘tboﬂ“ i Yptuse
whglledhndCbyi Revéi protRudibassbef 20ffedetdfifinald \hetght

%0 38 oy thenbels: s8R FHER ARt Pl o o
Tld rotefierestiaj ddarestdoplandbdchosedin ﬂwmsledi@.chd)pen
tb@é ?ﬁ?ﬁ NI.,he f gggﬁmd back surfaces of the

subs 0f The SUubstrate. For exanple, the
upper portr on substrate cutting

The Jlower portion substrate cutting device 170
provided on the lower guide rail 132 has a simlilar structure
as theupperportion gubstrate cuttingdevice 160 but inversed
upside down. A cutter wheel l62a of the lower portion
substrate cutting device 170 (see Figure 41) ig arranged
go as to oppose the cutter wheel 162a of the upper portion
subgtrats cutting device 160.

The cutter wheel 162a of the upper portion subgtrate
c¢utting device 160 are pressed onto a surface of the bonded
mother substrate 90 and rotated by the above-described
energizing means and moving means of the cutterxr head 1620.
The cutter wheel 162a of the lower portion substrate cutting
device 170 is pressed onto a back surface of the bonded mother
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devi ce 160-and-the | ower portion substrate cutting

device 170 may be a device for cutting the nother

substrate by using 10 | aser light, a dicing saw, &2 November2006
cutting blade. a dianond cutjes, or the like. Wen

the nother substrate is a netal substrate such as

steel sheet, wood plate, a plastic substrate, and a

bfd&ﬂd&a[)@ 90 By %nla.sfam-augaﬁmaeeasrgazaugsmm, and
gl ass substrate_ sem conductor Sihratﬁ‘{or the like
e

a Mpying. F‘PBPﬁg°ﬁeW% Eudrer head, mavigie, dhe, peper
b yh a4 1h, suﬁﬁtra%aﬁﬂhﬁiﬁgaﬁvﬂdeghﬁo andittis oz partion

R G R L] S Ve B e
2 yatiray itime], 6 @han bonided motheposubetiredbs®Patle CwWitt.i ng |

device 170mayfurtherinel udecutting assistance nmeans
for assisting in the cutting of the substrate. The

cut ti ng adsi swamxefevatle nihabe theocubtesp wheakhé2a 1is
means ?n %r%é&[b A ddttes i{’s“dtﬂsg Bgiﬂﬁbétde&t\ﬁ) motor

n heati1 ng) the substrate 25 by

s;ﬁiaﬂlﬂgeéoﬁﬂﬁr @95867/9 2 77d -t he substrate, irradiating

the substrate with | aser, or bl ow ng hot air to the
Substrate_, In th ove ex l e per n
subst r at eFLERERNY o%*ﬁ"é% 38 n\ﬁi?'ﬂ 5@?#‘5& cutter
SW& abb wahig My sedodevicz. 1mgumee5?.h:hs sufront view of
stLuc r h ffg

Sy PHRBDREECHE b (SKCER HBF 1e8” X! lbvo potor 1650
S umsneaﬁe bahweent i pglrondi sidaswabist heSaubat ant dnvepted
Ngy el gﬁoﬁxe llcﬁverT?ﬁr%uB?t £ esﬁg wariquisbam & holder

a structu be expl ained with

havi n
Gﬂéﬂgﬂé-éiﬁal pegerblynlefahaeing a fhAeR GfnbAGEAT L when
S W akiedt £r6xars"f§ﬂa e}V w&@tasl&gm@vm erdH &Sﬁpiﬁﬁahesssd.

{ Stk SBpRBCRRK HPT Stghie BRTEeg HAn T peg oLy 2650

eqde¢heotDehit iNdr@ part in Figure 52), the tip holder 162b for
rotatably supporting the cutter wheel 162a via an axis 165e.
Flat bevel gears 165f are respectively attached to the
rotation axis ¢f the servo motor 165b and the spindle 1654
goas toengage eachother. Withsuchastructure, by rotating
the servo motor 165b in normal or inverted directilon, the
holder maintaining assembly 165¢ performs an elevating
operation having the gspindle 1654 as a fulcrum and the cutter
wheel 162a moves up and down. The cutter head 165 itself
ig included in the upper portion substrate cutting device
160 and/or lower portion substrate cutting device 170.

Figure 53 is a front view showing another example
of a cutter head using a gervo motor. In this example, the
rotation axis of the servo motor 165b iz directly connected
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a plurality of panel substrates 90a (see Figure 55),

first, as shown in Figure 54, the bonded not her

substrate 90 is 10 carried into the substrate cutta2mgpvember 2006
system by the carrying roboggsgrihe like

front heendportion on the subsPrate carry-in side, and

is placed on the timing belts 121e of all the second

S URS 1 S SIMI0 id 11 ddhi fry Wkbenftilyt NFd.r st substrate
supporting portion 120A In a horizontal fashion. 15 In

such a state, the bonded nother substrate 90 is

pressed wTha cupteshoadswif Ebguses sl HihBA nveasthe cutter

flne e 2P ol Einn iRl BV M=l R A0 otor vy

suistitaion ¢ONtyrol) afuchp esskbnihendy qondyalee anriotiation

| SediYues %%hsgcgzﬁ 1@ pANY pRER EBQE}%%E:!.&? Jf‘g:tht% gutter

shown) arrange ong a direction onal t
f rehaely kfPa Lo thes pRajticRewhdshehafobren P¥epdepaly set

- 9Gd - $hROSeET® MYLoH 1858/ WK &HE PediR26h! 18 Mdvkd (F3dm the

housi ng 110 in the substrate cutting system 25 Then,

aShBRAFFhORT Gindetsanspdts SoRGEdd Pé‘P“é’t’ﬂ?sF?é’c prégtle

Pamtietﬂeﬂi daredgagalbangihﬁgeﬁ:érm%bh&zm‘tﬂdie inn*l?hnch the
rames 111 e e a e [ 1 of.the

cl® erdi\?la@eg‘%gﬂfw?ﬁeagi ’d@"eﬁgsi‘é?“?ﬁ% ég'ﬁa‘é‘gi%t g, Form

S wysthibet 188590nobhée Heowddd tuesithear aubatinats @@.i sSIn other

chamed Bye! BerGhafBe EEE’BSBSc&ﬁ%rgié %ﬁ%&é‘iff@m £ the
substrate carr -|n.3|8e SO as to be orthogona o?e
f civkier) vheel 1¥69/a212n Mwantdoadoddrection and ghsa serves

siade o2d983 220 gt RBaRRNEEE EﬁbhéﬁtﬁaPS%ﬁéIlaf PE24hich are

orthogonal to each other are respectively clanped: by
the cl anp device 150, the clanp nenbers 151 cl anpi ng
t he By using the cutter head including the servo motor

ag degerihed above, the rotation torque of the servo motor
can be corracted while the bonded mother substrate 90 is
being scribed instantly in accordance with the change in
a scribing pressure due to a variance in resigtance applied
to the cutter wheel 162a. Thus, stable scribing is performed
and scribe lines with high quality can be formed.

A cutter head including a mechanism to periodically
change the pressure to the bonded mother substrate 90 by
a soribing cutter by vibrating the scribing cutter such as
a diamond point ¢utter and/or cutter wheel for socribing the
bonded mother substrate 90 may also effectively applied to
the cutting of the mother substrate by the substrate cutting
system of the preasent invention. |

The gtructures of the upperportionsubstrate cutting
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si de edges of the bonded nother substrate 90 sink ap 5
proxi mately at the sane tinme due to the weight of the
bonded nother substrate 90 itself. Thus, the bondediovember 2006

not her substrate 90 is supp?b?eg suppl enentarily by
the timng belts 121e of al he first substrate
supporting units 121A. 10 In such a state, the

S CAévi &g xtﬂwaﬁm &h@dgobaﬁlyp&.s@ioﬁl a¥Ps 006 Liteing device

t - d
LT PR pRE 7 St b e aBevhoasggE  nad B HRC HiRRRRy The
nmmetaeasmbg&mm:&ﬂkmam@tmﬁmg:haﬂhn@% tReP@rotess

four c#]'oc?}ﬁﬁl Ny tsmﬁo q%é%?e% ng? é s§§8§%§§ggtt"h%nt the

suppsrtnate porti on 120A and the second substrate
supporting portion 120D are coupled to the driving
axes. The first optical device 138 and the second

optical &&F SEBRPIeyr SHEdLEDPes PREtieni Brhgtaeteceutting
guieda dedsoldfa. ﬁﬂ& €1 G idﬁﬁ.cﬁﬂ s RPAE ol %Qtft'iﬁ@ device

\Aqlfgn'ﬂg’ﬁ 03|t o hus thgq‘ s of the first

spBFkrate hyyeaing
ol asee Ja:bgiuied gmndmatg sabstsr agetﬁzﬁgasndeexke rﬂiam‘éi%ﬂaleutter.
t | u e fir

s u%g:s?ﬁétllel %ppgir‘ ﬁﬁtgr% p}(')lrgfe'*lgﬁ éf‘&bg% g E\ﬁ&ﬁ'} ke strate
25uchhesr ateedashget n vwiadk plate,s acpmdstmbskuhkm-ate, and

SWPBA RS mEQEH.QEI aaamgggle %éxggqxsed%(%%fe&%’%&?é&am,

carry-ln sid timn
saﬂreﬁFaﬁé‘%@Eﬂéﬁu Femdapnductorssybstratei ost the like, a

Subﬁ'ﬂ.bahg Wtﬂdigcﬁ%lhgntﬂé%ﬂféi‘ Eﬁsatkla% using,
glts 121. second substrate supportin 36l
1

ht:) 8¥a¥'ﬂéese Bﬂﬁ’: tat® SHT Iy poray d}glade,
novéiambhd buthted, not hittie S1HIed nadse B duded, direction
opposite to the aning direction of the scribing
devi ce guide body 130 at the rate sanme as the noving
speed of Fumthermdreg theyiuppa?? fdteriresubddtate b ting

u u

e e S TR TR P RERE] el WG, e
wh {983y furﬁéetr"%q%gld@auw iroras Qﬁstmﬁmams €abesrasting

SLPERE Cuft¢ 14QidfSthe substrate. The cuttingassistancemeans
may be, for example, means for pressing a rollex or the like
to the substrate, ormeans for warming {heating) the substrate
by spraying compressed air to the substrate, lrradiating
the substrate with laser, or blowing hot air to the substrate.

In the above example, the upper portion substr;!lte

cutting device 160 and the lower portion substrate cutting

. device 170 have the same structure. However, they may have

different structures depending upon the cutting pattern of
the substrate and cutting conditions for the substrate.




121A of the first substrate supporting portion 120A

and the 5 timng belts 121e of the second substrate
supporting units 121B of the second substrate 22 November 2006
supporting portion 1208 being oln sliding contact with '

t he bonded not her substrate & Next, based on the

results of taking the i mages of 10 the first

al i gnrent 'ﬂ‘?é lsubBYrhbe osﬁq-%% e%eeaﬁmvﬂy 5ut§/ﬂﬁg§€ructure

of the bonded. npt her substrate B0 supported

cl Wipl beexrlatped whth refanange Hh t¢, gn example in

dl mesbh AbShAEG -hlbetr&eélﬂumaiaylmmgi 2akgdysédle glass
% Fg %art osition and cutting end position by a
aPTareti oh ﬁg hg an operation 15 process device which

5 |s not shown. Based on the calculated results, the

scri bi ng d i d. Wi
upper_por t' 8 i e f}‘l%%% fRUE gihitrat{bo zornea
| obmrbomﬁxrtg dnrsabspnéﬁab&n.rq il shana ises rmeaghmnhqmel.nto

' ref P é:'giti ofﬁ_‘}&}glr ﬁhﬁs@gaéég%é‘rl FhQQ 5%y, Mrst,

to"as scribing 20 or cuttln

| RErERAR iBh)Eiqure fid dbhampoad e meoRT .wmtg-‘@rt@ 90 is

10 SScaidifed Wdidy théegbstista é@@@ﬁegw%%ﬁx@mapﬁgigg cal¢ying
e

front sur nd_t he back surface b

ATRAE S 6BE LANE TRPILEhe SFABOEGL98 GO The PRBSEFBRE opFEY - in
swimﬁa?arxh pmhe?&dm 'Hllimdt;l.mingl ﬁlf(ilts aeae of alflotiedecond

e foront sur e an .

QR croRpEef o Bante EraRy o8 [ ics ret nEpoatrate
s o el pdrd oax alr%@lhe in aohnmzmrtell Salgbtioat. es
90a in a colum direction along the wupper guide rail
132 and the lower guide rail 132 are out out for two
coI ums. H&r s8ght2 ffateur thankended mrethen @ubstpater 90 is

- daayarte Qraren Iaem«aubﬁs:éawﬁiaﬁ 16PRoeULhBIMmWASChs 1843anut

22 mvtgtﬂéﬁaaz ARg (et sbovsd arnspaB Lite thaExpme 1118

1@%1:@‘5 inRénl| SveiepDLL] orrhaaubehaaﬂemeuzhbrngubdwhﬁe 90 is
20 9.s%r %re%%%%.cbi\éﬁl 4 BLSES&Qea\&Qiéﬁti‘é 0'9 | ghgwrtx hs(zeo as to
abut positioning pins (not gshown) arranged along a direction
orthogonal to the frame 111B. In this way, the bonded mother
substrate 90 is positioned at a predetermined position in

the housing 110 in the substrate cutting system.

15

Then, as shown in Flgure 54, the bonded mother -
substrate 90 has its side edge along the frame 111B of the
main frames 111 clamped by the clamp members 151 of the ¢lamp
devica 150. The side edge of the bonded mother éubatrate

30 90 on the substrate carry-in side is clamped by the clamp
members 151 arranged on the substrate carry-in side so as
to be orthogonal to the frame 111B.
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si de edges of the panel substrates. 5 In this exanple,

the cutter wheel 162a of the upper portion substrate
cutting device 160 and the cutter wheels 162a of kh8vember 2006

1l ower portion substrate cuttiyig device 170 generate

vertical cracks in the portions of the glass 10
substrates where the cutter wheels 162a rotated, and a
scribe |iWeensthe stidienedyes pfdthe bondesi motharesubstrate

f 090 R il Hre 95‘?!48&8&5’1 'ESQea‘Hht Sthdd Qgrﬂe%%rﬁiv%qge&amped

of . t blg_de edges of the cutter e I's
veP¥ikhe clampdovioe P& hEhPcpdmp membars 150004 aMmping the

t hetdacedgek tdﬁﬂ PheShoaHEbal mftdeir) éﬁwsé@aw' §6N83Rk ap-

d|r d in the glass substrate
FESRIBELY ACHHR S, sanaopiR te P elohha the bonded
i mmng saubmmmtm smf dtspai. odi 'mi:by ctl)mgbagaed mother

G et A8 0pd DESISI Ed GubifoRORICH, TRLAS, SUDRT L2021 ¢

cuk2le oft altlrthehdilral suhstratiee sﬁxppoe:mmﬂy m:m:helzm.

bonded not her substrate 90 nay be effectively applied
to the cutting of the bonded nother substrate 90 by
the subst T 8Uehta istgteystomasritiagdevdne guide body 130

, 45 S sl VR B0 Lty 0l 90 g o
3%?@’?# e3Tned.PREHE %°%mw¢%a@e=5'ehe ihendeidonother

saum:iuémeeoaxmrﬁpﬁdmg& the dlamd akoAgel wt@éz hoh@mﬁiz ntal
S Ve rectl on 1 C
Fachin hrt8r dbdicabiefl HHé H. B R Gottioe units 210

a narrow si
s Gﬁsﬁh%ﬁérsc SMQMSxmmm:ig pestioe F2oAEAA tRhe second

! 4uB=2kakg Adﬁkﬁgfﬁoﬁﬁoaﬁibﬁ F:‘I.‘ioﬁsa:t: gggl gng%gppd#iving

hori zont al
nB¥eBe UERR| firsi om\;.gﬁﬁedezzg@@ 138 gnd thensea@dnd optical

Basvieet 19 aPeyerdies U 18d 6riBing SBYD08 g@lde boay 130
move along the guide body 130 £rom waiting positions. Thus,
the images of the fixrst alignment mark and the second alignment
maxk provided on the bonded mother substrate 90 are' taken.

Since the scribing device guide body 130 slides . the |
first substrate supporting portion 120A slides toward the
substrate carry-in side, and second substrate supporting
portion 120B slides toward the substrate carry-in side. The
timing belts 121e of the first substrate supporting units
121A of the first substrate supporting portion 120A and the
timing belts 121a of the second substrate supporting units
121B of the second substrate supporting portion 1208 move.s
the bonded mother substrate 90 in a direction opposite to
the moving direction of the soribing device guide body 130
at the rate same as the moving speed of the scribing device
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scribing method as shown in Figure 57 may be

preferably used 5 for the substrate cutting system of

the present invention. In Figure 57, four panel 22 November 2006
substrates 90a are forned f_rgg&or_]e bonded not her ‘
substrate 90. The bondednoth substrate 90 has a

rectangul ar shape. 10 Four panel substrates 90a are

Obﬁﬂiaﬁdbgdyf 280" NGl R ; txﬁi&lﬁo ﬂflgﬁ- Sibe eﬂ!x%rt% 90 is

[ ongi t udi na dlrectlon 0

S U%BPPEFE“*@ o'hekrke bedRangeld P dhe odapp: daytge 97%9 without

al R4 thhandy tstiwusefdfomwaeatlsﬁmyﬂmg iépbﬁtmg units
ggl tu naI directi on. Each of the panel Str

14 9% TR kP WAPRS AR AR A URRILE %é’é’&'&igb‘a?'?gh%ﬁ the

,t heinihqdalits namel of Wit satend0substratemuppbrtedgranits

I L, .d id
o 8800 02 LA e BB AR A5 EL0F il votns
90tn 291 B ngdontadie Wikl dheheaidets e thier subsipete 90.

-portion . substrate cutting device 260 and the cutter

wheel 162a of the | ower portion substrate cutting

devi ce 173e3fpodasedcen Wenhapsudisg Qfet@‘i:b%séﬂl%ﬁ-@ages of
r Oﬁ!?é edrat dﬂ%ﬁﬁ@m hd M and ¥t Bachhd aaigﬁhei% md¥%, angle
r mrcg[n‘er earef%ﬁggd onthefron& and
efo FYbE RePOsBBEPPLEEAOBY BPe clamp
eaiﬁviuﬁ 15heimmabrsubﬁtamtmermm anea bi/iﬁtﬂ::ldh albhg the
I ' e I fi , I|n d al gn
oree i g dhI3E il 146 bifedi (YIS pBsdRTon ana
pamiiﬂ:leig 2@ postttdohobyi uudnﬂ:ahldtientuanngfan heperation
Ee%oa URsidAl g ,%1\; fedlo 9&& Qﬁg mﬁéf?l?ﬂé«cea
to be SCr ee

More specitical

1ERsWts, héhéuFPEibﬁ’éﬂd%BV% %Jri@ﬁph?sléreéiianélsrmwémith
O&quﬁpﬁéf‘%it%hh@&bmé éhetlggmﬁsa%ﬁi tilx$5lower
90 al ‘R%qllneto be scribed S g}m

PoEtIh FYBR LTS COEE LS Gexioe ]Gt Gt The bopdegmother
\/\Ms&rh&ﬁaﬂo tSackanidpexh tiibnl ey bendFbrPid e ascribing

SRRSO 1093k SRelBol BEELIR] CUT) - Hovever,

In this example, as shown 111 Figure 55, the cutter
wheels 162a respectively opposing the front surface and the
back surface of the bonded mother substrate 90 are pressed
onto the front back surfaces and rotated, Thus, soribe lines
are formed on the front surface and the back surface of the
bonded mother substrate 90, |

From the bonded mother substrate 90, for example,
two panel substrates 90a in a column direction along the
upper guide rail 132 and the lower gulde rail 132 are cut
out for two columns. For cutting four panel displays 90a
out of the bonded mother substrate 90, the cutter wheel 162a
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be a position near the outside of the end surface of

the bonded nother substrate 90 along the line to be
scribed Si  (a position for external cut). 10 Whex November 2006

the scribe line is forned alga the line to be
scribed S1 by a vertical crackK~which extends across
the entirety of the thickness dlrectlon the scribing

Seu'fe C€he il @@,@h%g hBbEREEY ! &sﬂhge%%f&e mtm the

I ggrtlon substrate cutting eVIC

rYhesl 23 Of &hes lanay Rpridan subsicate cutting
rmaevh.w Woﬂld;@keeﬁeatibagysgﬂasheaeﬂ&%éf@d dl¥hg the

cut eel s revolves .around the vertical axis
Jz‘s% %} t(?!‘q‘ Hanet auhah r]':er'ace having a-
rad| us of about 1 nmm (a corner portion Ain Figure

S?Zessur ewﬁ{]th cé"*%'"e't"reire\'/\fneeeel ‘S“Yég tv%{?e‘?#éiégl v ﬁ%hé r&%per

nB9rion mrtmwmt tingdimvibes d 60handitles evttenowheels
deggha/ehti ¢Rb 1 V\%&Jé?:kﬁ)fo% & Ay #‘H‘d&%%o% dﬁevice 170

substrate 90. | ckness
s rstasate overtienly grpckpe ddepthe 2postions of tthe glass

Crdiﬂi@ﬁﬁﬂ@whéh& Iﬁﬁebﬁﬂfm' WRbEBEE l%lﬂtsfé‘l?d‘l?ed 9angcribe
gg_ cut eI S éSZa revol ving i s about
2 ei'[ LR S4nas nBEPtrizlions néaeb;oe:md in a
Cmﬁeﬂeteﬂlmbstdﬁh @&ﬂlmt ; dlﬂeggéﬁr@f e Elﬁhlapedgea
in e, bongde stra
oot Bk TS £ 62s VOB PORE B aTRE Wite i Thiont ength
s©fi Bbayti 30peiff bherelm:lakrfassstof the exlam sabd tsatiebiAgthe
| n i LQn 111 22
AR A1 R 60 e ESERLAMn RS aradd e dfotrates.
al nost extends to the thickness of the bonded nother -

substrat epRBthas, baes 1AMy méﬂ{&?d?]a‘.’ﬁﬁ% ﬁc"chké'tréﬁl- | ead
g 3§§d|nthef|rst di rection t
cdpelpdinagomerhnalen SorprriAdioally Fienging (vibrating)
a pressure to the bonded mother substrate 90 by a scribe
cutter such as a diamond point cutter, cutter wheel or the
like for scribing the bonded mother substrate 90 may be
effectively applied to the cutting of the bonded mother
subgtrate 90 by the substrate cutting system of the present
invention.

As themethod for seribing the front and back surfaces
of the bonded mother substrate 90, a conventional method
a8 shown in Figure 56, in which scribe lines are formed in
turn along lines to be seribed S1 to S4 along a vertical
direction, which is a narrow side direction of the bonded
mother substrate 90, and then scribe lines are formed in
turn along lines to be s¢ribed S5 to S8 along the horizontal
direction, which is wide side direction, may be used in
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scribe line when the cutter wheels 162a reach near the
scribe line inthe first direction while scribing in

the second direction and such a chip may be generatNetkmber 2006
when the cutter wheels 162a qu,pn:the gl ass

substrates al ong the scribe f&' ine in the first

direction at a crossing portion of the scribe line in

t hgehlerat .direction and a scribe line in the second
direction. In the scribing nethod as shown in Figure

57, the 15 cutter wheels 162a revolve and cross the

scrl be |i nBesbdeh tHeasabeea- ataaenﬂbedorsnmimlr@gmblthod a

bRz 1R R By Sl Lo TR SYHEE VSphAFeRERI boea

t hEopothie duhstratesghttingespotatoss the BIMent)ehur&ntion.
t hfnsf:[é‘!géé]gﬂ 'f‘@@r ?1%?1 E%ﬁgt?ﬁlﬂgﬁ 9@&]%@§§rmhﬁhggom one

i s possible to rev rom occurring in
bohaééednﬁPﬁ’éﬁrsﬁi&ﬂ%@@WV\hen the scribing |ines

..cross each other. Wen travel direction of the cutter

wheel s 16‘%)&9 evg 270 de%rees and the cutter

Wheel o 1088 honded Battes suprEteiaontag  dopgapgaLar shaps.
ScCFotve pafdklakangt fétesigld ager siota Dred oy fb:lerlnﬁﬂﬁed:wo panel
S oPabAELERed In Wlohd A aShuLeda0RAL ndrbdf 1 oh b £he Bohdea
rcmt_atlwr wwnm Iﬁmambﬂmmﬂmg enh saneIhasbeﬂ:lrates 90a
SC&i&’:‘? |'|:'h@e tJlfﬂ mfg%QeQ¥iénVW al & r Ewgoﬁgl to the

extendS across t the t
di fergdordinaihdinectione tBa o%dmebmnsg suhekrates 90a

aged ForiaQ ﬁi‘éﬁ @n &\ﬁﬁﬁbﬁri@@é J}fdb@ %Bab¥ £rldh tHe gar'jacent

Novenber 2006 117 rees to a direction orthog

t PanRl th%tt%tea%ep m e&dmﬁsese&mgrﬁxelenaéapgflnal
t réfedMO@n A siddi atigdd oZENE widt AT deRAl0MCH £ R bOAded

P A GEARE B N eut er vheels Loza Trom the

substrate 90. Thus, the cutter wheels 62a are al ong

the line By having the cutter wheel 162a of the upper portion
substrate cutting device 160 and the cutter wheel 162a of
the lower portion substrate cutting device 170 oppose each
other, and are pressed and rotated at the same time, gcribe
lines across the entire circumierence are formed on the front
and back surface of the bonded mother substrate 90 fcr each
of the panel substrates 90a one by one in turn.

In this example, £irst, scribe line is formed along
one linear line to be scribed S1 along the gside edges parallel
to the longitudinal direction of the bonded mother substrate
90 for the panel subhstrate 90a to be scribed. More
specifically, the cutter wheels l62a of the cutter heads
62¢ are pressed and rotated on the bonded mother substrate
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to be scribed S3 and formthe scribe |ine by a
vertical crack which extends across the entirety of

the thickness direction along., thellne__ _to be 22 November 2006

scribed. s3. Furthernore, agajqy the cutter wheels
162a revol ve by 270 degrees to a direction 10
orthogonal to the line tobe scribed S3 while formng a

ci Bouladlongt thec1AAki #e Bel adrybeal sabout 1 Mmin
corner portion C without separating the cutter wheels

162a fromthe front and back surfaces of the bonded
not her subhFiignr058 THitsis Ehownithet theheek sbd Glardr po:l.nt

i B Bulreh?, wBeRTp AR 0P 4 Bebitod Shyihe BopREe mtnes
enﬁubs_ttyalbﬁ 20 éatposkiteys fEdkrigttdmalaboh) . t Hiowewer f dt may
bebECE' BSQ:L% 'He.&P' | ut £ &b °¢§=?dt i | é&ﬂf’aﬁéé‘g?f the

four Linear scrib €s 1S OTITE aroun

subgaﬁa@e‘n@mﬁr A trate 98xakpne, the ling #onjet seribed 51

papel peBReLbAt foPOaxbdiRaendut) N the | ongitudinal
direction of the bonded nother substrate 90, a cl osed

curve including four linear scribe lines is forned
acr oss t hewiesi ithe eerdbafl Bhiehde ﬁbrihhd 312435 m@b;ﬂ,ﬁat@o be

imlarly. . Thea, cl di
ofofinadost' B, AL v a8L, slRT i dh, Pienie sciese the
ci emtifetynefsthd orhikiessd d:llmsmﬂllm,mm parmibding l@avice

t
p2gelos el 3bcts Whed 8o dhe AR Bl Spper porticn
shapetrate gutsing M%lgom hbequmoporhim @ubstrnte
SL&xﬂfﬂ d@%&bﬂﬁ&&&@ﬁb@édtﬂ?xpafféé‘éiéﬂfi“éecnﬂae rhamé Rime

ure?‘IB f our panel substrates are forne
'6%’6 wheedggl 62, FERALWES fEoungthe af-@tical

90.'1x:lm byrms Aeigticas totinga &fwﬂ!‘bdlhflt&*é&% R&vik§'d PRAlus
orPh B el I AR B e FnELOHBs SR e
90a are fornmed in the
When the cutter wheels 162a are revolving, the
pressure of the cutter wheels 162a to the bonded mother
substrate 90 is reduced so that there is no deep vertical
ocrack formed on the bonded mother substrate 90. When the
thickness of the bonded substrate 90 is 0.7 mm, the depth
of the vertical crack formed in the bonded mother substrate
90 when the cutter wheels 1l62a is wevolving is about 100

to 200 pm.

When the cross-scribing 1s performed by the cutter
wheels 162a as shown in Figure 56, a chip tends to be generated
in the bhonded mother substrate 90 at oross points of the
scribe lines formed when scribing 1s performed in first
direction and scribing 1s performed in second direction.
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met hod as descri bed above. For formng the scribe |line
along the line to be scribed Si , the cutter wheels
162a is positioned outside the and surface of the2November2006
bonded not her substrate 90 - amk t-he scribe |ine al ong
the line to be scribed 51 is 10 continuously forned
therefrom A chip which may be generated when the
cutter wheels 162a run on the front and back surfaces

of the bongsﬂcm% iéuﬁsiiééxg% ﬁ&@ﬁgé% :%tééé‘f%é:o the

'scri bing does_ not

t o thdeknesprof Gbpsbommotthermh@rmepdum@aen already

r e‘fahmaabeineﬂ Os St 6es 1d @e&f@ﬂn@@ uﬁntﬁat EQSQB a&ifébtion
line to be scribed Si while mng _a circular
3?}8 PAther g1asR SYRFigahe RO fﬂ&&s ilneffensu#e#he first

V\heehsbaaamawnenltmgcmheei- wheelle 16246 @éhbﬁ%é‘&r &Rd scribe

actoae Thofht F1rrE ARG obifln St b A Nkona

. di ddresthonl amy suuh al ch:bptmnxbebesgenbtdtsa wRén Tiies ,cutter

th f

| hancalg i HICRR PSS LTI ted AU Ul Wiive
t hdineripecthe Ebrak gragicdan s a @ma;lmg e igdn afd the
345b£11§‘e ciirn%c B.hof'hé’ réhQgo aalreaeiah Cand € st-,h%% $EhA D60 the

Si are fornmed in this order. his case, a chip

M?%?P%)ﬁw%@%nerat ed V\/nen the cutter wheels 162a
run on the front and back surfaces of the bonded

not her te 90 t he tart of scribing does not
Affect th &gﬁf‘gt metBad as Ehodn #&m $§7, the
22¢Mmb&:ee2.&0662a #1490 lve dvd exoey, theotiv®aine which

SggA??ﬁéhn&% @ff%&rrﬁ%% ?.f&%'q:%ebt henR ncg ﬁZ%%?i’Bg&%l with

formmngt
suthn pues=00a tadj:!a@ bonded mdiherosghs tuh bal9 05etingradoced.

ofprufie, Roncked JFOLRE rbcﬁ)‘&%ﬁ fn@fﬂeg Gudiiad r# B%aﬁoeé 9}0@0 §ink

lines are fornmed across the entire circunteren
tﬁ@fg?&?%l l’é"‘uWﬂé’@@%é&ngﬁnﬂraPPy?aﬁFheﬁ,theFoséﬂdcuhves it

is possible to prevent a chip from occurring in the bonded
mother substrate 90 when the scribing lines ¢ross each other.

When travel direction of the cutter wheels 162a
revolve by 270 degrees and the cutter wheels 162a are along
the linearx line to be scribed $2 .along the width direction
of the panel substrates 90a which are orthogonal to the line
to be scribed 51, the cutter wheels 162a are pressed and
rotated along the line to be scribed 52. Thug, the soribe
line is formed by a vertical crack which extends across the
entirety of the thickness direction along the line to be

gcrlbed 52.

Then, again, the cutter wheels 162a revolve by 270
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including tour linear scribe lines are fornmed across
the entire circunferences for each of the remaining
pair of the 10 panel substrates 90a in turn. Aft enNovember2006
the scribe lines are forned a1z he bonded not her

substrate by the above-described scribing nmethod, as

shown in Figure 59, with the bonded nother substrate

90 degrepscto 6 dlkecddonberthogomtl ito thenkinddiope seribed

SUBROWK £fle Bostdifnd AT cA%cul Gkt ‘E:é&géqhﬁiﬁ & &%ﬁ%@ of about
substrate SUppor t1 ng units e st'eam uni

D4R SEF AR BTt m@mmo% popazad iag the |°h1t tergeheels

an d?bhomom hthes ifRBRERhA! BAdk Gudfndd & tﬂedbsﬁ&&d mother
sSur

f th b 90
hEUREFRRES 90 e ThYS  he G b ERe MSEIR 28 5P A1png fBe Line
bohdérk sorhbedShandaterm $he $Erithe ls.rmbylfmerth]eal crack

I ces
bobfilah ebeilaindfiobd nll G4 AN oR itk BHALRREREUARE  Lon
1 hatend the rlkoyctb he sieribed RALf FWmith@ondye plagding, the
{Neugt oR Wb 0s 028y SLId HY A diifloes® YUd Aot ion

t he bonded nother substrate

| | Pekhegprabte fbedsine 'fqhbe§@r#bed|s3ngsuq)£mmgam:;cu1u

Cutigde habenbs +640us CEUBANCE MNEB:E&EWQ%% ¥ithout
back surface portions of the

the front, an
eiaRASE Y rthel 26K ot VBGSRBMERA FrAR (fhe \ERPRE and back
verurfirsiecofiite euhded mbt REY gt stiHataC®0 . OfPHWRE tHWBGttar

bstr f the bonded t.her
s%tra e"% {L?V\?ar q%‘ &g‘ s &Pr Eescgﬂ'goaf‘hg“bﬁﬁﬂea"m
oithee s cxitites tldatee 190 6 Srecdiphdt eraciutvhigh. extddds across
in EiLau
SQIRN RN oF 1AQ INGKEES Shrdha IO Ml ddd HhlliThe o
e S-e 90 on the timng belts 121e of all

the second substrate supporting 5 units 121B of the

second su str portlng portion 1208 _are carried
out by the® 9|“§‘Br db&loEgs shrivmeinghydingefour linear

caumbeﬂiﬂemiczefﬂ:&ﬂedaﬂﬁbﬁﬂw& p&n&Utaudead90RS" Then,

S !‘%ﬁ‘t Eﬁgﬁple, for forming the panel substrate 90a adjacent.
in the longitudinal direction of the bonded mother substrate
90, a closed c¢urve including four linear sc¢ribe lines 1s
formed across the entire circumference of the panel substrate
90a similarly. Then, closed curves including four linear
scribe lines are formed across the entire circumferences
for each of the remaining pair of the panel substrates 90a
in turn.

Besldes the above-described scoribing method, a
goribing method as shown in Figure 58 can be preferably used
in the substrate cutting system of the present invention.
In Figure 58, four panel substrates 90a are formed from one
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90" (mll end) is supported.. .. 10 Then, the

substrate carry- out device 180 and the steam wunit

portion 260 noves toward the end portion on the  22November2006

substrate carry-out aide._Thegeafter, as shown in

Figure 60, the scribing device 15 guide body 130, the

second substrate supporting portion 1208, and the '

f iveddedihsdtede suptardten@oorti on 120A are slid

toward the substrate carry-out side. At this tineg,

timng belts 121e of the first substrata supporting

uni ts 121Amfthet beriblsg mebbod sakown pboRigure&a.i Geribe
Ll

?:Lbng b]"ig{rgtél]ﬁ% %%néﬁib}ﬁgi %n;d S% I?ﬁxi%‘i‘PQPQ orthogonal

stra e second

smmeﬁa!beomg-’sm ithe perelrbaiates Hoasags formeddin the
rrw&ﬁ&aeaa Qaded 1Mo v DS Foal o i thB &y Ul 1848 alony

S onaibre Toime weribrhgladne B A HEnEsAy ToAR Logontsdoned

t hartdiiengheclehd ddtcaod dbherHe tainded fiotded substrate 90

su i Ng_un 1A and th el t.s 121e t
S oEnd RSFH b 1200 BRPrig B R 1P e 'defuBla’ BT 1o
s empnemiivgival vo rfaugleid  thetrefaromen- cont act state wit hout
being in sliding contact 30 fromthe | ower surface of

t he out bonded not her substrate 90'. The supports of

t he out bérektp whiled may bet goperated W“t pbheigqutitiny wheels
balgzn %ﬂ%rﬁ&ﬁewuﬁ bick Y3FHebs bEOFhe VUMY hother

of the out bonded nother substrate 90" (mll and%:_ X 22
Atz 88 aIzih%yﬂ‘t'%t QLssrdding dpsg petr affgctjthe

apdniele subls thatded 90R! ter beauhat p2bandes. (M 1| end)
drops downward. In this case, the out bonded nother

substrate 90" dropped downward (m |l and and cullet)

i S gui dedThgna the dukden whesly lbdgpedevalue BRTOJASyreaes

skt dtLACE £¢ ¢4 than A& Y 1

LS8 LRI GRIRBULES o4 BN 4l B aomined i ppaie

V\/ﬁpe:miwm 41 q;@cular trace :!.n the corner partion A. Thus, the
cutter wheels 162a are along the line to be scribed S2 and
form the soribe line by a vertical crack which extends across

most of the entirety of the thickness direction along the
line to be scribed S$2.

Then, the ocutter wheels J)62a are temporarily
separated from the surface of the bonded mother substrate
90, and the soribe lines along the lines to be scribed 83
and 84 in g direction orthogonal to the line to be scribed
$1 are formed in this order. In this cass, a chip which may
be generated when the cutter wheels 162a run on the front
and back surfaces of the bonded mother substrate 90 at the
start of gseribing does not affect the panel gsubstrates 90a

to become products.
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descri bed bel ow as the scribing nethod by the upper

portion substrate cutting device 160 and the | ower

portion substrate 10 cutting device 170 of the 22 November 2006
scri bing device guide body.l339e -a cutting process of

t he bonded substrate by the steamunit portion 260

may be omtted. ., | d At this tine, as shown in

Fi gure 61, the cutter mheals 15 162a are pressed and

rot at ed ong I r
not her subs rate 9 o'f t rbondggeg’gJl er a%%’b% r%tlge fg%rmed

al apgundntbet papelogubstirate Mdsher Té)ebst Ere xeaaplend for
9286 PhiRG ‘thid {%éi‘EuHEEBSEQWEzﬁﬁhﬁénQ11!???13%115{:{\5@&1

vertical  crac Vm al ong_ t hi cknesS directions

mofhepcbion o5t tha &O@fdaﬁwwrar@%ﬂ %0 4 Fqu pekhear
aI @@ﬁiwe_merbe&ret fobfed Harddsl tmr Bnétikbel FewiRBaPnce of

f d, Th ' f
ke ChapeL, PuRatRptactos, SHBRdas IR, BreRcnrlered crrves

~-t hineondiixng stduat- rm-e&ﬁlscanidaeQZ,irmm A EqymidE aditoss the

O S APIBHELE A3 o5 P oS P RAER 52 e

' smﬁhtwsmmmwm}imMHMg t he not her substrates

91 and 92, the nother substrates 91 and 92 are

scri bed by é)ressr ng and 30 rotating the cutter wheels
162a al ond\fter the Recsibe ddneisze farmed ontihabended mother

Stﬂiﬂéﬁ@rﬁa 9% end a%ve-tdes%&q%a QErQBQHP m&r‘éoao a]a Gnown
fromthe main scribe

vt Pgurar 83 S e §opdes; mPERRE bR e G o6t WRich

Z&H‘do‘seﬁﬂ.bre 2906 95 24 fbh&e@bbﬁﬂg%ﬁpﬁdﬂteﬁ B thedtIking

VN Ao, B B ST 9 GorReL E e 1218,

t |1:1m;; stdmn guit porkiios| 26 0tdve ptoward thedksubatrate carcy-in
sideandblows the steamentirelyon the front andback surfaces
of the bonded mother substrate 90 on which the scribe lines
are carved to completely cut the bonded mother substrate
90. At the same time, the water remaining on the f£ront and
back surfaces of the bonded mother substrate 90 after the
steam 1s blown thereto is removed by the ailr knife 71, |

By blowing the steam onto the entire front and back
surface of the bonded mother subgtrate 90 having the scribe
lines carved thereon, the scribe lines formed by the cutter
wheels 162a experience volume expansion since the front and
back surface portilons of the bonded mother substrate 90 are
heated. In thisway, vertical oracks extend from the surface
of the upper and lower mother substrates of the bonded mother
substrate 90 toward the bonded surface, and the bonded mother

substrate 90 is completely cut,
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rotates on the surfaces of the nother substrates 91

and 92, and the bl ades thereof out into the surfaces

of the nother substrates 91 and 92. Thus, a 22 November 2006
conpressed force is applied 12@ the surfaces of the

not her substrates 91 and 92 and the 10 conpressed

force has influence on the surface portions of the
vertical'cracks Vmin the nain scribe |ines M5 which

have been wghéeaslyrdP) negl. sﬂd’hﬂ hi ﬁi‘«j\% solhfly th'veS panel

vert cracks Vmformng the main scribe |ines

- EobEFranSt 502 qun ARy eRPCPRBABH! e RReF ARt ® 90 on

t hehattixeingsbokt s am.% d5 a3l the sm:onwuﬁbst\bsﬂetm orting
bstrat es 1 and

rPAZER PR " ln Ao lBosaRte SuBhPRE ton Ps fon 2208

scatrbecarricyd bBthhyetlym pmnxry:lnme robofta2eo pef tilm Subdtrate

t g2 PPy DSEL AUOI bR A HS, hegggrﬁmeqﬂm g?g%g%s%me

bottom portions are Wi
cr%%ks(rﬂ-‘bu/rﬁxuib ﬂeﬂcﬁ#@m@{tqdo-ward t he bonded. surface

of the nother substrates 91 and 92. When the verti cal
cracks Vmreach the bonded surface of the nother

subst r at esTHER SiRe SabatrptearyEr vt devdpadidd and theskean
t henbiopdedisnrbacmvils tbvar@theren®pybetishon He 8i8s22ate

e ety of the main scribe 25 lines M5,
th‘%ao’g%q%h% %er substrate 90 is out along the main
scribe lines M5, It |s preferable that the '
suppl enen e wi t h .spaces
of about Wt %bg rrm ap aﬂﬁfﬂi‘h}ﬁré% nﬁtglerr%'%’ﬁi q@gvice
| ishEdenmpdyhan . e maubsmwetammmphgmwm 1208,
S@rRd & nd @%s@ssﬁﬁgt29€en§hﬁpﬁffiﬁg ébf’@f xl}/slzéli e slid

smallert . mm a large co I on or

apegd the %W%mﬁ%e&rﬁwpu@n%det he‘ﬂlﬁbﬂ-ﬁcﬁﬂ-mm atkming
Vlbleﬁ.(tl’mnGeZ?f NmeemebtWstraﬂ@%uﬂﬂ%ﬁ:ﬁl@ignuﬁi'&bleh of

SRES £ By b shpR8- SnGrabrEids a0k pagiEnerh tming
Ohearts dRber ofiahbe swernd henspacets swp@erindamikd 1218
"B £hOS S BRBERRat Q" S AP P21 Y5bb' St ates as

1f they move the bonded mother substrate 30 in the substrate
carry-in direction at the same rate as the moving speed of
the scribing device guide body 130. |

Thus, the timing belts 121s of the first substrate
supporting units 121A and the timing belts 121e of the second
substrate supporting uniis 121B are sequentially brought
into a non-¢ontact state without being in sliding contaect
from the lower surface of the cut bonded mother substrate
90'. The supports of the cut bonded mother substrate 90’
by the timing belts 22le are sequentially released. Then,
support of the cut bonded mother substrate 90’ (mill end)
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f oPRERL apo?.g%w Y

5 the main scribe lines M5 is not enough, and the

vertical cracks Vmnmay not reach the bonded surface

of the nother substrates 91 and 92. As descri bed 22 November 2006
above, by form ng double sorifet Id nes 10 of the nmain
scribe lines M5 and the supplenentary scribe |ines SS

Wi th predeterm ned spaces, a plurality of panel
s ubytthe cd.agpadevica §500ls reflearedorind sienenthdonded mother

?&BE%E‘ate%)o %ﬁxiﬁ'l%&ﬂ&) Q%:d;?s ao%@ar.:am fHX this case, the

ustratin a scrib pat ern for cuttln panel
sul’é‘!a‘ﬂ:r herded mothear aflbﬁﬁsaﬁena@d AnpRRes deusyftrét gmydl end

by arai difL 16 gulahed&ﬁf akyiudirr@pﬁte falieamglea $f &l ¥Fanted
lines M5 an the su n SCI‘Ib | ines 2
CUPEBEORTbLE CRESTRBRAERS YEHH Al Lht Soporpanetign box.
cutting device 160 and the | ower portion substrate

tti d 70
subst ot e Sk PPSATRY] SRtk e TR biTen sgar ve
ondekeritiedibsaitow aarthe mibslm@emethod e theécuppert tmrtion
SUBShEBLEr dQurtadAudiiil is%CJﬂcE@hF:iJ%?aééﬁgié?iéﬁrdl:ﬁ:estrate

supplFenentary scri
forubtting dereles dfodeihef sendbingsdenies guide hady 130

Si deuptddtp p%eelar@f t%ébﬁbhabass@@@tréﬁf@ €ReNsteam unit
scri be line M52 and engntary scribe ine SS2 are
‘%ﬁfg*e%d'of the substrate 30

carry-in side of the two panel substrates 90a on the

b d ded
Subst r ot o B+l ¥ eflgh i REBEEE e U eyt o wheas
calé2a carte xubes emedld ankieretJbtbdabn a aipper modhee subsikerate
2‘8%1695‘% 4 SEB&LE%&?hé’QaaQB?EPEtéUBEtngt ‘Ené%hﬁ)ﬁ%&b%thcr

carr de o not he
suiishetreteP0aniongtlinash oses i thgndthe @ptgmm gubsyates

1391 ahacbeﬁfaf%&db&hg t%é’ﬁb’&ﬁ&ﬁ s&%&&ﬁﬁ@ﬁtwﬁgﬂa 9&0 Thua,

that the cutter s 62a | ocate an

pofeF birabexaeksofm aleng bhirirest dlrpcddensg; of tswomother
t rmmmsbmtmfd 9akiid abguadtidhey ForfRdIADSEg the lines

port 8 cut and main scribe lines MS ars formed. The vertical
cracks Vm are formed such that they extend by 80% or more
of the thickness of the mother substrates 91 and 52, and
more preferably, 90% or more from surfaces of the mother

substrates 91 and 92.

Thereafter, in the area outside the panel substrates
obtalned by cutting the mother substrates 91 and 92, the
mothex substrates 91 and 92 are scoribed by pressing and
rotating the cutter wheels 162a along the main scribe lines
MS on the mother substrates 91 and 92 with spaces of about
0.5 to 1.0 mm apart £rom the main sexribe lines M3. In this
way, vertical cracks Vs along the thickness directions of
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. Substrate cutting device 160 and the | ower portion

substrate cutting device 170 slide along the upper

guide rail 131 and the |lower guide rail 132 so- thabvember 2006
the cutter wheels 162a of 1hegupper portion substrate
cutting device 160 and the | ower 10 portion substrate
cutting device 170 are on an extension of the side
edddeafiotlrsr pabstraties 9rloamd QGamsé@enﬁhanlytﬁbrmcd along

frg‘ﬁ‘é ?H%&?%@giﬁégéﬁo %%EFL% anlljt %r% iggi fines

Al &%g the extension of the si de edge, a doubl e scri be
line (main scribe line 15 MS3 and suppl ementary

‘scribe line SSB%’ is forned, and the side edge close to
B

the frame A11Bhdf tHeepabhe Qubker sheelm lern itpresses and
SuRstatke Eiithée Suifshée o Enel MEEhdP duis ey 9.1.14&1 92,

i RBA P AR TLadeH FberPRECoREANT Hhes RAEAR PErEe Bather

) s c aubsttanes EH54rnd 9256) T, mocomfresBefastdé! 1dVidghlied

t Cor Rl el of Pl iiind® B oh, a1iend, FA B tne

caﬁmypuessed deoree hesi dafllucncel ongthdesvirfane phirk iams of
25¢heSPEFt el Yoritis V;.Ff;&ﬁf & malifI3cdy! 1430 ?gflwhicn

panel substrates 90a ong the upper qui ranl

n’aaY‘he st lERade Farmed32In shds eergwlef the yemiiical
SUpB&EIRS Om Hrmdify Qe méifnorsme&&iﬂ%bhs 2%k BBrmed to

Ine cribe lines M7 to
FERert Ry B0} S Rope of the Hiksihan tof Ahemothes abstrates

ed!g:lasand)fQ’..‘ he Tmg| whehstthat ear@@ae bortidnNe¥CEhB" mother
t1on

h d | e wh
dottrariitted b (Hhel 3950 RonpPhRgan, PuB EaPrcafoeracks
e af e maildosenwilie 1ihes MSdawet gapw on ttheswsf & portions
(T8 Y WO CRNENsRplERIOds of Sl RS BRnbREL0RUhEa yaps on

SCr i es are orned al on

p%@wtw peevidened. beTIEQE@ifmF'@r tbnaquxlté.,cal cracks

Vm are elongated toward the bonded surface of the mother
substrates 91 and 92. When the vertical cracks Vm reach the
bonded surface of the mother substrates 91 and 92 and the
vertical c¢racks Vm reach the bonded surface of the mother
substrates 91 and 92 across the entirety of the main seribe
lines MS, the bonded mother substrate 90 is cut along the
main scribe lines MS. '

It 1s preferable that the supplementary scribs lines
SS are formed with spaces of about 0.5 to 1.0 mm apart from
the mailn scribe lines MS. When the spaces between the
supplementary scribe lines S5 and the main scribe lines MS
are emaller than 0.5 mm, a large compression force ig applied
to the surface portion of the vertical cracks Vm forming




doubl e scribe Iines may be forned on the side edges of

the panel substrates 90a by using one scribe |ine.
Figure 63 is a plan view for illustrating a scri be2Na@mber 2006

pattern for cutting panel subgsiyates 90a out of the
bonded nother substrate 90 by using double scribe
lines of the main scribe lines M5 and the

sumnbemm Aoride Ilta.ﬁelsl Mss & d'aﬂ\agbhhﬁcﬁxé‘m}ﬁhp WS ocour
ghe{ bst ates 8% 92 of the _bonded noth
3, the & Sife epd Rpytians pf %‘?@rﬁm#q@s ce-"&ci@ vi.
beOnuthalothenulgaan whehhtHBOBﬂEdset:Ds beapgerf Han 1.0 mm,

Coriheohiid FAT AL AIES B BIE B, artiie vm on

5 sithecuabn scfibeoclines| M8 ubstmat esn@fgh | namd f thetventdcal
al Qfgcﬁsrﬁw 1R e&é*b OPaadf) éﬂgrﬁéﬁﬁéél%ﬁﬁfgy dF l?%r}gother
0 onhde

i's sgace apart froma side edge
suB4 ?EF%tQQ 2 omadt®2-row direction by a
predeterm ned space. The second |ine to be cut D2

correspon to Si edges of the two panel substrat es
90a in t (31%&9 dbaven by daiag foubiie garthe lines

10 sud»:Ett}m ann 9mriue dlheepME rand  tHe ddpﬁxhﬁemﬁp f¥ribe

ks 5 B0 Miad fealili el o R, of, penel

t heubeibrs tea 9Na anes cvFaoul ofiethie rivindead wottnsk isubstrate
sppged apart fromthe second line to be out D2 by 2
to 4 m The fourth line to be out D4 corresponds to
30 side edges of the two panel substrates 90a in the

15 second I QMgureR 620 lid ildgian B a&&wtgfét&% 'O%me
rt fro the ot her side e

and ,i,s spaced
baPo*e*&'Hg?ﬁEr cutbipgpane CF%%F@%W&APB r%tﬁ%bwded
?n[mrmsai mmmame byzaamkngermeg 20ub1e sbz-g_beTtl&nes of
| onas S| ge e
e mat e 1ibeaHs Bl TR Pubel Spdnfeny iy o Lines
c&%rmThGl mt:tmomr(ma |1cﬁala dirthos iupper podtionspeabetrate
20 al%%rtttifnrgoﬁb518891§¢ %@%ﬂ% Phwb P handss @%‘E?:at)?t gutting

supstrate 90 al on col umm di‘recti on.
| Bevice BZOdﬂQn[§}QRg|qéﬂ§oﬁages of the subatrate carry-out

side of two panel substrates 90a on the substrate carry-out

81de of the bonded mother substrate 90, and a double scribe

line (main s¢ribe line MS1 and supplementary scribe line

25 881) is formed on the side edges of the substrate carry~out
- slde of the two panel substrates 90a.

Then, main gcxribe line MS2 and supplementary scribe

line 852 are formed along the slde edges of the substrate

30 carry-in side of the two panel substrates 90a on the substrate
carry-out side of the bonded mother substrate 90. When the

slde adges of the substrate carry-out side and the substrate
carry—insideofthetwopanelsubstrates90aonthesubstrate
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to the side edges of the two panel substrates 90a in

the first colum, which are close to panel substrates

90a in a second colum. The line to be cut D7 22 November 2006
corresponds to side 10 edges pfg the two panel

substrates 90a in the second colum, which are close

to the panel substrates 90a in the first colum, and

i scsp‘ayeduapamefoﬁntmem-idam nidthert gubsttidte 8@ Ryelout,

Bora15 A0 0a 0L Mool 01808155 U mumateate

, seééh‘é‘?lgutmiﬁm 80 Gﬂﬂg‘ht thecontiher dthexls G dodateabn the

dl rasabl s&%h poEk1ds TR Fkhe Laﬁbggstgt ESL%;%' LGt side

es of e bonded not her substrate

co tintheibeadedgrothen sataadienPRed Themc é:hBZGPPGir portion
Cukhbpgrate Imatﬁs.@@i@m.&a Q%osémtthétfov%& giah:‘t%n sﬁﬂ&trate

xEhEF L8 frriae d0o(E L1 8n Ripny $Be wper auidriy 831 ana

: nthe hlower gpridellrad,l tszssattgxiw&hwffigglarswggﬁgg 162a of
| r e

ho e uipht. phACIGR Aokt o Pod HEIER 160 30 Lng Lowes

t hnommmumuam e ol rgn dlevwiz o ria tzb:m sart feac essotfension

t hee WpReh1 38 bd VB E ?ﬁl{ € ggﬁfa%@{fﬁa 9%’13 gpdtﬁé dilbstrate

t he bonded nother su

Cc LRRIEFY ihitle Bd degand é’rlé’ﬁm testhe frementlidiah @ljeahchg frame
t he1 1] fhilch LB ldbd Lo Hb nidin fiife 1h1 11 mlaﬁ%ﬂhégﬂ%sion

[in 17 formed along the fifth_ line t
DT 4t %ﬂsf% 2006oMb1e) porthe: dipecnadn, getibe line
emg!ﬂ ranmlsnp@aeinbathtry%cb@ﬂ:& limel\ﬁi)) AP ﬁdl&d’éﬁj and the
a th t&ro es .t be cu
Dﬂ% ﬁlqhegs ﬁ@s? aﬂ’&lﬂof’gt i%H PHEBS'C gppg,trate
wias onlthe mhn@:utm csmmh-caitr cide angd hm:tb&da nes the £rame
b@u&lﬂ o2 4R %i‘nﬂ £rldhdd 11912 43 E‘u‘tar manner. After the
first through erghth main scribe l'ines M
Than, double soribe lines (maln scribe lines MS4 to
MS6é and supplementary scribe lines SS4 to S86) are formed
in parallel with the frame 111A in a similar manner. Thus,
slde edges of the panel substrates 90a located on the substrate
carry-out side in a direction along the frame 111A are
respectively cut.

Thereafter, regarding two other panel substrates 90a
along the upper guide rail 131 and the lower guide rail 132,
slde edges of the panel substrates 90a are cut by forming
double scribe lines (main scribe lines MS7 to MS12 and
supplementary scribe lines $S7 to SS12) along side adgesn
of the panel substrates 90a.
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13-to M5 20 are formed as such, first supplenentary
scribe line SS13 is forned along the first main
scribe line M513 10 by pressing and rotating the 22November2006
cutter wheels 162a in a side ;fdge portion of the
bonded not her substrate 90, Ich is on opposite side
of the panel substrates 90a with respect to the first

1o oot | Ol e A6 adddripriRans f cdadglle Inerkodouble

. rom e I r S | I N us,

voperihe SThelcarh’ halPiRudtliy fornad AES "hedprsupldinea.

exHeWQVeroMﬂmmmmf siod demodf Linmkbte®tbatich amethod.
t 9

SoAR g ae ind Whunte brifiE DA IDEBER A A the s1ae

supdgeatodstiod pang ls B 0xmuany agihadonay de weedy s Fror example,
. ¢ . oo s

ChAbhBLY Srdh didey nly Boofhhifa o A Liac’laghb o the

nePAnger PRBSErateRclaa Wexeslng seee gcsibpl biRat ary

scribe line SS14 . is forned al ong the second main
s 162a.in an

i be |i VB14 h 25 wh

o en eppodidine, oY 2618 Ston Saend okt L3R FPaRLhd R cRgTLbe

t opatrbese cioarl mrtung?phhelmebstﬁ'ges 6 ad) out gﬂaﬂe@ Monded
. [

2Cfnds 3hkobel B P TRLES AR o BB FLAE of b masn

I immzﬂmﬁ%tﬂ& andathie tdwmmm?m Baadbef lﬂ.?es 8S. 1In

S”S%ﬁ&?é é&@g%s fﬁé%ﬁ%%@%gb%%ﬂftpgt ﬁ1bﬂw§4 BRUOEL bonded

strate from the surfaces o e not her
sUmRther spbptrate 99 areoirt pdwna fixsthte elyhth tines to

90he aggh tBE ¥REGHGR! DET AaKkEnAAaBRakRe tBORdEEmeS HohRC Panel
of the nother_substrates 91 and 92 across the entirety

~FUDBERPRAMAE FFFnacd AR o HAYSs &th FWRaiGP i mare

line MS14. In this way, the bonded nother substrate

A'ong t he 15 P RATAIScET BE THhEL EaE emmptn tR i eg edues

meafhtwe pahelisubs tvdtes 204 Lo asfiomE tenewedopgacrovdilrend ion

S%]h%rizontal direction), and is spaced apart from a side edge
of the bonded mother substrate 90 along the row direction
by a predetermined space. The second line to be cut D2
corresponds to side edges of the two panel substrates 90a
in the first low, which are close to the panel substrate
90a in a second row. The third line to be cut D3 corresponds
to silde adges of two panel substrates 90a in the second row
which are close to the panel substrates 90a in the first
row, and is spaced apart from the gecond line to be cut D2
by 2 to 4 mm. The fourth line to be cut D4 corresponds to
side edges of the two panel subgtrates 90a in the second
row in a row direction (horizontal direction), and is spaced
apart from the othar side edges of the bonded mother substrate
90 along the row direction by a predetermined space.
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and a fourth supplenentary scribe |ine 8816 are
respectively formed on the side opposite -to the
panel substrates 90a. Thus, the bonded not her 22 November 2006

substrate 90 is sequentially 10 along the third
mai n scribe line M51S and the Tourth main scribe line
M516. Thereafter, along the fifth to eighth main
scribe lines M517 to MS20, fifth to eighth

I t ib 15 | SS17 to SS2
on Phe e B EAR 1nh e AR it b 4 dages
r emethrﬁd: pahpltmiwm‘aﬁemesh data fidret mhghun.bng thbk column
0 I, e
PSRRIV eRE et oty Rt AR8) ¢ dftn O g RERYCERaL L Erom
scmbeandneema:f Tthss banded natdemsubstraties 80aadondg the
ar %oi@m‘fxu&d,ébe{?ﬂoﬁhe fHid BhxtR 1AL £o B Byt b'sbSoi-i:QEﬁonds

MS17 t unnecessary portions are renove
As&or é:§9| ﬁidpoeﬂgsanef theshvayranod subhsbeabes a$%din the

Izgf%%lfg tazsgtmhce) whienf hfétoi@aélﬂbtﬁaigal ns?’ﬁétb&téb Ng6a in
alr e or e n sSurtaces

Ao Gl ThS Lt Lo BRcOubd AzmaRpends; ko qs1de

acedgest it thentwocpanal stdbathates 90ahin dlie BéebadlBolumn,

SlBEPa ERCR10RE, 18 End e AT Srnarfaled Hle Bl e surer

Fupohemp, t ARdfls sipacadapant f_lmmsmhpl eﬁ:mhhai!.ynsctom cut
|1 BEShPt 3 d U 7m0 PhE iﬁﬁg:c“&e'b eingﬁ:f Egg@ﬁ:ﬁ&&g&ﬁdéhﬁo the

end surface or one cut s

toSilﬁe Bfigesi af Pemctvwarrpnak rauhstraten MWaekn dthe second
Suéé.ﬁﬁﬁn ﬂ%ﬂ&)fﬁ&bﬁlﬁm&recﬂﬁ@n (%ﬂqr&aealrection) , and

ention js not |limted to i_n_whj ch
¢ 1L Bragingd SpRTE £2PH U OHReT M08 40P 0F WipBoRdPd mother
f ouu‘eeltmtessao alenenthe aiglunin diraotien by doredetdkmined
0 ﬁgiéorned bet ween the end surfaces of the bonded
5 substrate 90, the first to fourth
suppl enentary scri be Iines SS13 to SS16 across the

one. end sudagge plng BEcHAOSHSRREher MR 96, Hdst,

t he opposi ng ot her u ace
the cutter wheels 162a are presaed and rotated along, for

example, the first to fourth lines to be cut D1 to D4 in
thls order. Thus, first to fourth main sc¢ribe lines MS13
to MS516 are formed by vertical cracks having depths of 90%
or more of the thicknesses of the mother substrates 91 and
92 from the surface of the upper and lower mother substrates
91 and %2 of the honded mother substrate 90.

In this state, the cutter wheels l62a are pressed
and rotated along the £ifth line to be cut D5. Thus, fifth
main scribe line MS17 is formed along the f£fifth line to be
cut D5,
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fifth to the eighth supplenentary scribe |ines SS17 to
the SS20 are fornmed across one cut surface of the

bonded not her 10 substrate 90 to the opposi ng ot hef November 2006

cut surface. As shown in Flgure 64, positions spaced
apart fromthe one end surtat®’ of the nother gl ass
substrate 10 by about 0.2 to 0.5 mmmy be the start

iti f t
beas t o vEhap ettt S Wbl RadS! LEsno Tiifes us1s
t Heo MEROr avadEexmed cukong) t&boaﬂ-x@hztbsoggls ohgely knes to
Ng%s R bﬁsgg :9§ frh%nfilsr as:aae syggwsﬁhg Sd iRfd 8P the

hi s exanp he“cutter wheels

1@:attmre wheelg é§§éoa%m‘t9 rt&eaﬁéestaq threught skghth lines to
Shstat &6 Tb dW 1 tfen ke dEad A ininedtibst rat e

90 to performscribing f or forming the first to
eighth nmain scribe lines M513 to Mb20, vertical

“cracks exa@Etéxr théalrsnthfoagh elgleth medin séribe lines MS

g Becfle. 245 'Bamfl dp FEPT £dfa e TanbiAey Bokribe

| iles B513 tle Eﬁﬂﬁedmwgfmm@h@amm@m%aﬂhe MS13
A gfegbg%lgnakaeggéagfﬁ 6{1&‘? &J%Eﬁq?g%efi Ma handedsae

sedds Rrerddenofi fthenbongedomttnerf iﬂl@ﬁtf"étél aﬁp hvharh is
S%H Beppbsits Vedd &€ é\ﬁ%éﬁﬁ ddbs‘ﬁﬁﬂed)fwahmehh%speat

surface of the not h@ :Vé}and 92 of
bRIEReSLEEE BADE, FOF fooith B eppoesps ghout
| 0., Bheondt Deatim st &abes:x,%tamdiﬂzﬁmmmirre Msas Thus,
scrl 0] ,
¢ FentiRAY RaRRkEOBRLES et bl (R0 11hB0MS L Sobet ena
r eaetaridh&het hendeddsexkice @b ftha mothee substiyetest 82 and
haB? PRe Borldbd rﬁé\ﬂ*&sup strate P anCreash’ ¥h50b%ndod

formfTirst to el enentary scribe |ines

t susEageef the m 1‘eﬂ1§b§ Feheg Y 2apAdd%yt Sugh Poplacnomena
WRiceirdaacb8ss o1ty e tRBl BEEsEURGin ¥R eoaifleMs13,

to the opposing ot her
and thepgondeg mother suci:strate 90 is c¢ut along the first
main scribe line MS13.

Next, a second supplementary scribe line SS14 is
formed along the gecond main scribe line MS14 by the cutter
wheels 162a in an area opposite to the panel subatrates 90a
with respect to the second main soribe line MS14, with a
space of about 0.5 to 1.0 mm from the second main scribe
line MS14. Thus, vertical ¢racks on the second main scribe
line MS14 extend toward the bonded surface of the mother
substrates 91 and 92 of the bonded mothex substrate 90 fxrom
the surfaces of the mother substrates 91 and 92 of the bonded
mother substrate 90, and the vertical cracks reach the bonded
surface of the mother substrates 91 and 92 acrogs the entirety
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surface or the opposing other out surface. As shown in-
Figure 10 64, positions appropriately spaced apart

fromone and surface or the one cut surface whi cb2 K&&mber 2006
been cut of the nother suQs;_Z%t es 91 and 92 of the

bonded not her substrate 90 b 0.2 to 0.5 mm may be

start positions of the first to eighth supplenmentary

SChi é@@én@ﬁgint D50 11825 Y Ir@%h?g%zh} OB el Honded

front. of the other and surface or_ cut surface

afButher SRS TG NP 1% CBE BIRPH ISR FBARNEMAICSEELYe 1ine
t Ml ght h suppl enmentary scribe lines SS13 to SS20.
Furthernore, one of the first to eighth main scribe

20 lines M513 to Ms520 and the first to eighth

suppl enmentikang theitieidd meinSRidi e Hmsmzy ahd théRsir-th

f
s e S RLCNE
t @%Bmﬁhﬁﬁnvlg@mtmw@mwkm@tﬂm are regpeatdvely
Orf Jufhf D IIE Mt HY lg 1948 to%g:?s&ftet&% "E?xteh?f e e%%%tt%tt%& 90a.

91 and 92, and the o of the firs
W THreLansest mothszo sibe toRd e 90s ot @ea.ugnttﬁally out

S ylprenhea thizdr nben| GLEHSAfnd MSDR GriBEHRE £ ¥ main
AP 1he ﬂgwogﬁt on appropriately space apart from
t g

he“ohe én dce or one out surface which has been
out of the nother 30 substrates 91 and 92 of the

bonded ”D&B%geé!*ﬂ ! a&fm?? {10 ﬁfe?rti.ﬁ @%igﬂg @a Ofgﬁgiba

t he ot her sur he ot
médnes ¥$ddt tet &5291 §hdthotooeinbvbnBupplenéntdsy scribe

Filawes ﬁEzmSta 8580 ¥EVEdiHed |Aﬂ13ct1{eafs'1% 6?@59%3 to the

scribe p r for cutting the panel substra
Pﬁnﬁﬁes RIEatREt Rep §‘ag§w§i-sebn b@ﬁ“@ﬁﬁst%erf:brﬂ'g main
net:hmda 1&nesu3aaﬁdsenﬂnﬁleaana :ﬁ%h beci:;&tgssuiﬁ%%«@m and
are the c r al on
bv3aR 188 Tk Pab St lid Taal LS AREine kongen main
bendéticrﬁ;tmmsélﬁbst'rhme, theabongedtdimtltm ishaitdlate 90 are
di r{jcal rack
WERESicHl B EREFSY LEGKLh AR o218 11088 w6 s 20

andunnecessary portions are removed . As aresult, fourpanel

displays 90a can be obtained.

In this example, the £irst to eighthmain scribe lines
MS13 to MS20 are formed between end surfaces of the bonded
mother substrate 90, more specifically, formed across the
entirety of the lines to be cut D1 to D8 formed across one
end surface of the honded mother substrate 90b to the opposing
other end surface. Further, the first to eighth sup-
Plementary s¢ribe lines 8813 to S520 are respectively formed
acrogs the end surface or one cut surface which hag been
out to the opposingother end surface or the other cut surfacs.
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the nother substrates 91 and 92 fromthe surfaces of
the 10 not her substrates 91 and 92 of the bonded

not her substrate 90. Thereafter, in the area bet ¥e&yember 2006
the first and second nmin_sgkighe |ines M513 and M514,
fifth main scribe line M517 along the fifth line to

be cut D5 along the vertical direction is forned by

the cutt erTivigaleschfi?dnvantibnfis miipaliedweidaty the method
sc n S, f 0 he 0

¢ g B EYel 3 839 Hat 8 B, BRI MoaPpg ms20
fmm Mma@owms Hﬂma dm:n:etiw a:ﬁ)u:heo BLines o henout D1

1 ed e EH' Setf:QSnffﬂé réﬁ@'s%r%‘é{de%e ot Phe MIHadd dothex

20 the | ementary scribe l'ine SS117
r eRPRREF A 9% r‘&%fil-“ﬁ‘é tq FQUrER P WHTRe ALY SEFibe 1ines

| i meEs MBl8s 28 VRS thBond ehidhaBREACE Ut el bORASE b ther

 Hnsiorie Sy b AR G ant spdhes. aha the

Slmiﬂ‘mmi &hy eighbtk éx:jp;ﬂhdiﬁ?hﬁtfaq tdmwmi?aét 8sIRito the
an t he Cri

a%3 roBfed Bl-dil chaelt ddkARP oETERE Yoh ddd Wdtner

smmmton dof ther PPPPAILNEr dther ncuhesuracdet eeshown

s. 3 E.‘Léﬁi‘e ﬁ‘d%é&@?ﬂgn c%ar?am 'f?:%ﬁ! é@%n@néna@%face

crib I 1 ne or med he cutter
wiftfe the180 bher Fkpad Msltlrﬁé:et 80y ahoqjso gntetheh mus may
| e iehd -H:&rftobmaitibhs SEPERENEIE A o5 @lighth madnS3k8ibe

Porinms =33, 2RO 2 o St i TR P Qs Ry svpmt of
é@ﬂﬁs othwlenmt&mahhbyuppbgmot ar2 Yosor, Bg?ml mAgSbe end
SIS BeoehelFLllor M8 Sl acHine" dlleD wsgs o

i M832&.n. Since the fifth to eighth main scribe |ines
M517 to M520 and the f itth to eighth supplenentary 5
scribe lines $517 to SS20 pass across the first and
second m&Pnthdsi pgapphes when Hhe spiier|vheelenifragaxe

t prleswed! aAdl ro€atedSol OB MptiHE iFubsitratésSO90Ad 92 of

n%!he bsocnrdebtfmo{her stl\l@sgrate 90 to performscribing £for forming
the £irst to eighth main seribe lines MS13 to MS20, vertical
cracks extend in back and front directions of the scribing
directionwith respect to the soribing start positions. Thus,
the f£irst to eighth main s¢ribe lines MS13 to MS20 to be
formed reach one end surface of the mother substrates 91
and 92 of the bonded mother substrate 90.

Similarly, even though the scribing end positions
of the first to elghth main scribe lines MS13 to MS20 are
in front of the other end surface of the mother substrates
91 and 92 of the bonded mother substrate 90, since the vertical
cracksinthemother substrates9land92extendinthe gseribing
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and M514 reach the bonded surface of the nother

substrates 91 and 92 of the bonded nother substrate

90 across the entirety 10 of the first and second2Xmdvember 2006
scribe lines M513 and M514,_ .a pair of the panel
substrates 90a are obtai ned. efore the substrate is

out into the pair of the panel substrates 90a at this

\aﬁhmkeﬁﬁﬂoﬂ[ e@%@ff:tb@tt: bwd@ﬂ?m hgun osithet %ﬁﬁss 9%Ms13 to
as _no een cu | re re con
SoE2p 63 BRoFoPRRa deRRonEHE OEBOE oA SR O, the) mother

of sEhgtratés, 9bnanded2second substrate portion 90c cut

by the second main scribe 20 line MS14, the cutter

wheel s 162a are pressed and rotated along the lines to

be cut D3 Ewnts Bhaws tthathdidde notheecessdryrboecf@om £irst
al f&%i@?@ﬂ e%ﬁﬁﬁfémﬂ%@fﬁ ﬁ}g@é‘dlﬂué ey té %id‘ ross

maln ScC I nes are forne vert IC&

cr 8RR seRG t BHEERPS @@@A%rc%r%nbﬁa%éﬁﬂm*tmsl&elbfout of

: th@h@%&'@i&.“srﬁﬂ%&‘dﬂﬁ@ﬁ&n&”dlggoffﬂm6ﬂ1§b§:!#i§3&@&:‘ end

of the nother subst ates. 91 and 92 of the bonded
noRHE oS BT i QPRRE NG AEREE G SUFEAGey RSSO daigure

t he4 i bbsdtaaﬂsf@mripmmlysw%dﬁ _hpaﬁe fhﬁﬁrom éniEifrface
t
Soff pERE ] R b g Rfol” ahaBR nab; bblp° HER B L hother
al mlgst:tnatmral aad ei2r oft the, borded muiihes cnitbpetr4femd0 by
{Vﬁ temg F. e "ﬁé‘%em*%l%"ﬂ"?ivem ”Ehé%?ré{om eighth

be out mal n Scr

| | FRODASRRERRY cBEO¥AREh LS o S8isar to scﬁﬁ%’e i rﬁé-"E!-Q-HlY.
al%ﬁi&e?liﬁvﬁﬁbﬁtzaf NN Hier?8HE aﬂ%acé'dke duik BRirface

mai n scri be |l ne

) and
O VRY 19U i i O, T oG By SBASBSRLERGRG OFfc the Eirst
t wed fddghin gyl diertidryDbi b Jdaeenisisabl o eamd

outsi de the panel substrates 90a so as to cross the
third and fourth main scribe 5 |ines M515 and MS16.
Thus, the WMt or¢ @fpohei Dirbi0io étghth medndseribe

Egéfensé% rb@ lgl:to i %?1?2 t?x%atfﬁﬂ:??;clﬂg e!t&hjtﬁ Bﬂbplementary
seribe J.:Lnes SSlS to 5520 may be formed ac¢ross the one end
surface or one cut surface which has been cut of the mother
substrates 91 and 92 of the bonded mother substrate to the
other end surface ox the other ocut surface ¢f the mother
substrates 51 and 92, and the other of the first to eighth
main scribe lines MS13 to MS20 and the first to eighth
supplementary soribe lines $$13 to SS20 may be formed across
the position appropriately space apart from the one end
surface or one cut surface which has been cut of the mother
suhstrates 91 and 92 of the bonded mother substrate 90 to
positions in front of the other end surface or the other

cut surface of the mother subatrates 91 and 52.




suppl enentary scribe |ines SS21 to SS24 cross the

first and 10 third nmain scribe |ines M513 and MS15.

For exanple, as shown in Figure 66, positions in br@&tmber 2006
of the first and third main ,3gribe Iines MS13 and

M515 by about 0.2 to 0.5 nn1nay be end portions of

the fifth to twelfth supplenentary scribe |ines SS17

to SS24. |pyQlcd 65 G35 e \J.th vsa{v séﬂcﬁm@fﬁaﬁﬂn&%notnu
the fifth to twelfth %ﬁp F cripe Ilg ;ﬁ £
{ 0SEEPRS AT oA Ry BRPELFRBRS FHE out o
fi fcha bBéndee hﬁdﬂheﬁﬁbsﬁﬂﬁ‘am 9I0i.n eSn MY ¥s t soddRingrmeethod,
‘cu 0ss, the entirety r e

ot 4ESh b pRopAc At e, Tinge ks FE e s 108 M Y mea

5 fobyethd euttesswheealk bsna; g Fristgandesegbsdr hines to

oo d°BGE BE G ALY g s SUAE O Aafi8S 94 Mrong

f i the hogizontah 4#%#@ pEe regpeptive L onmed gﬁéﬁaﬂ lcal

ot h@rébi& by B é@iéﬂ@ td NFo M ik 2E e fﬁﬁidknesses of
uppl ementary scribe |ine SS1 t he S|§:&,ﬁ scrl fe h

e R hen FYHE R 58 % AR A%t of the

10 9%&héhmﬂﬁ\mﬁﬂ&mmaﬁarmmﬁ the M‘ﬂaeanmbtmer substrate

ST AL el é%é‘%%i%ﬁ%“‘%d

suwiwmﬂ?aylms ME13 and ¥EIGL AFLLED mnﬁcm'edsrﬂ-be line ME17
0 I

e R T

s ct4 formedrhy thacutites whsiedsehé 2 y add FHELh suppdeglentary
15 ef&e ﬁﬁ%b%@yﬁh}é HhiHe®BR S5 sREBD §oéi‘fs’@'ﬁi fiYe panel

"Al 22 Novenb 200
LTS PTAKA% POBLSARS SPRGEAARAFE REPR the FASthi AR soribe

M3l fne MGLY &y &liduta .S e@mti o pian vi ew f or
illustrating 5 a scribing pattern for cutting the

- display panels 90a out of the bonded nother substrate
90 by usi Mo thotlestagnprliehethe £1£th main soribe line MS17 and

20 the £1fth supplementary scribe line SS117 respectively cross
the first and second main scribe lines MS13 and MS14., The
f£ifth main scribe line MS17 runs over the second main scribe )
line MS14 and then is inverted by 180 degrees to form the
£1fth supplementary scribe line 8817 so that the £ifth main
25 scribe line MS17 and the f£ifth supplementary scribe line
$817 are formed continuously with one scribing.

Thereafter, similarly, in the area between the first

and second main scribe lines MS513 and MS14, sixth scribe

30 line MS18 is formed by the cutter wheels 162a along sixth
line to be cut P8, and then 1s inverted to form sixth
supplementary scribe line 5518 on the silde opposite to the

panel substrates 90a. Further, gseventhmain scribe lineMS19
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lines of main scribe lines M5 and suppl enentary scri be

lines SS. First, with the scribing nethod shown in

Figure 57, four scribe lines along lines to be 22 November 2006
scribed S1 to S4 with respect,]J0_to the pane

substrates 90a (herelnafter our linear scribe lines
across the entire circunferences of the panel

ng@ﬁtn%?pm&he.b@afffﬁﬂ%@ ifnés ﬁr@m %ﬁ&' S£ght main

Hen, outside

suwf#%ﬂ ééned‘as%@ omd aighth wwe%w §8FELBQ }1ings 5520
tD%lre ée%eblmmm £6 e | | Bﬂn%&t!?fiﬁtnaﬁﬁbighthmain
e Cr S 1 (0]

L oib e 1 RES RS p At aa8 8RR 3 fo ALk b impnbn tary
atsmﬂ,be/\ﬂﬂmdshss&lbts A9 20 paigse amsasthé of tregit \@nd sscond
SRac rt I |

Shfih, Spr B8 e sl s AEMEAT, 1t HYTBRBETR that bertical
duqumﬁomi@lg tbedim@m seeonfcmadn gt e 1ines MS13

d'J eg EaEH ﬁ&rﬂcﬂﬁed 's'&%%&@g @fsﬁﬁé mr@‘r Lh®strates

er su strate he sub-scribe |line
5?" and BPrﬂé’dthq hogded "&ﬁ?ﬁ%‘é‘i’%‘h’-’?‘éﬁ eg aq’?%ﬁpﬂ’? gptigety
Shlaf A E@.rﬂdtoﬁilldOfsebbﬁDSdV\!}lhﬁﬁhC aﬁre.bgc ttsnwlel Mi3135ahar NE14,
in scri i ne C s been alrea
{ Gih DT e BRReLs SohReaTee B0, Brer Btatneq,
su_rface portion of the vertical cracks fornming the
mai n scr S : :
ap:ol i Zd : %%glo S l%%gﬁé?ré“gg.s &11% Eﬁ%a'wg%f‘%ﬁ" the panel
vmhada:at@eaens abrifids) poiatvaian aveanf 3 beadedimother
| i iSA1Q 90t WEL S HalsC bt OB EGK TRX L8 NHe 8- tbE to a gecond

thi ckness direction of the bonded not her substrate 90

aifpbstizatee Porddion: #9€s reach the bonded surface of
the nother substrates 91 and 92 of the bonded not her

S B et Sy S, W Sort Lo, HD WL TR, B jene
cGretaonmoaabyta&terpmi'ﬂeiammocscurtbb.-y ﬂhme:db&hdmahnuscribe :
e T e
t Rdongi thechilpes| tnebexFut DB opng P4 on the bonded mother
gubstrate 90 along the vertical direction, and third and
fourth main scribe lines MS15 and MS516 are formed by vertical
¢racks extended to 90% or more of the thicknesses of the
mother substrates 91 and 92 from the surfaces of the mother
substrates 91 and 92 of the bonded mother substrate 90.
Thereafter, in the area between the third and fourth main
scribe lines MS15 and MS16, ninth main ge¢ribe line MS21 and
f1fth supplementary scribe line S521 along ninth line to
he c¢ut D9 along the vertical direction, tenth main soribe
line MS22 and tenth supplementary sc¢ribe line $522 along
the tenth line to be ocut D10, eleventh main scribe line M523
and eleventhsupplementaryscribelineSs23alongtheeleventh




Furt hernore, as shown in Figure 58, when scribe |lines

are first forned along lines to be scribed S1 and S2,

and 10 then scribe lines are continuously forned22November 2006
along lines to be scribed $4 % d_S2, as shown in

Fi gure 70, the sub-scribe | DS2 may be forned

after the nain scribe |ine DSl is ~rwfornmed. 15
FULE rto yaqd hal ws&wa hnsnsueﬂaat finé‘ MS24 and
od |n le scribe lines are fornmed on

bowtmmlm‘ﬁlﬁi eﬁo"% et SF24 AL tha e*swelfth
, \Qmmed itD Be dutPDlofady Fb&?enmb&uyﬁoﬁﬂbﬁmﬂdb «2tRe panel

onqe asS. D er sunstrat es SCIl1

ARy F R dR bR e 2E TS RHEE RS bR AR et scribe

5 t mmemsamm Mehst.r aThus s the necahdsuﬂmtmtt& porhien 900

o (S fedng e ey e ek Sl Fen bl S rd Wt

as ceramics ,
substrate, glass substrate, sem conductor substrate or

the like Ita”ﬂhﬁ@ftmné&&ééﬁ%t{?ﬁaiu% afLEEl 8l Mhelfth
for exarrple 25 | aser |C|£§25aw a cutting

b|%wlﬂnwmac€&!we}in%§&%tpu HEFoRs E@eoﬁirst and
10 FwHihel ARLA sdifihes VDRSS MRS ANE MedE,, bPerdeamille)eds shown

SR FLGuEe B, GheiRte Lot oF ol iTikieng e matn

S Hrst ke A finEeMES Uy adnMS1G Bivf bbosrtt OL.2pes of SMamhmay be

AR B end B O A DL LSRRy acrive
<Biinedi GEAT 13>SER4ur eli¥ Buch & catenuertipal ranks/ §orming
15  Vithy shevhng, t@Qlf%ﬂwﬁl%M&cﬁﬂﬁe‘h% SQi?tﬂ??SSZAL

substrate cutt gg systém according t present
8.

i BAER evEend 4 sq*-aigﬁ&na dipection. pl'%tw FLEkpdio tWelfth
s lrkkaa.tr{ gt 1be!l L1Res MSLERo MEaUr sre Tout Sacrcisiend et drety

TG SIS AL ceille g a5%5! BBy 7' Lol B2,

20 In the case whers the socribe lines are formed to ¢sross
each other for cutting the substrate as described above,
as shown in Figure 67, first, the main scribe lines MS13
to MS8lé are formed along the first to fourth lines to be
cut D1 to D4, and then, the fifth main s¢ribe line MS17 and

25 the fifth supplementary soribe line 5S17, the sixth main
gcribe line MS18 and the sixth supplementary soribe line
8518, the seventh main sgoribhe line MS19 and the seveanth
gsupplementary scribe line 5519, and the eighth main s¢ribe
line MS520 and the eighth supplemantary scrlbe line SS20 are

30 formed to respectively cross the £irst main sc¢ribe line MS13
and fourth main se¢ribe line MS16 such that the main scribe
lines and the supplementary scribe lines are formed
continuously with one scribing by inverting the line by 180
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present invention, "substrates" include nother

substrates out into a plurality of substrates and

al so-include single plates of nmetal substrates so@ZKovember 2006
as steel sheets, wood plates, 10 plastic substrates

and ceranic substrate, semtoh¥ictor substrates, and
brittle material substrates such as gI ass substrat es.

Fur t he, substrates” ar e not to s

o e e o2l CRARP LR ooV R et I Boi e iBe 11ne
foMﬁé(ﬂoy bondi ng pairs of substrates and | am nated
substrates 15 fornmed by | am nating pairs of

substrates. The substrate cutting systemaccording to

t he presenFigprodifi iona arhanetisondas wehdorsibiustrating
90 af apERY iRy PREtesn fm'dﬂm@% a%piu*j}sbaﬁtaﬁ 90a out

t oeach_ ot Berl n oapl uralit anel Sub3trates

(dPEptRS PeREP BAERET SBRRPFLRES) ?oPYp\!m|¢@ub$@rscribe
ex altpbs opmadh selrid Alnss(ME anhayum@ﬁenmwwnbe lines

wnbEh FE ek S nindeted eRoRl A LEdte Ban our

syseribe(iinrs eldngglinedrbo bedicrettied snncd; $de@ith respect
po%%i’&ﬂb?iieﬂ @uﬁas&%‘t‘a%%&?ﬁhg%i%ﬂ?e £k hdr REEE&% geribe

conveyer ortro rea
poHPSﬁ nge;eﬂs#@lm#% @m%wm of pbapmlzmﬂ;s trates

panek WwilIEbsi S S¥dA ROk a1 Rerand ﬁﬂ@ﬁg t rﬁqf"-@f’b%ed

eparatio rtion 440. Regardin e-su
ouTReRe Siatlid 30 Berel dree CEAIRM ARAFLER BSEPEGE o the
whmain pmrih@nlnga DB, rmmr amm& {aud- s%'ii%e &1::%2 DS2 in
N%&?@f ef%Gthl?’? é | oc tecié! erred é

stra :['e car iy Nost & oﬂpﬂﬁ? Wl?‘l'i'étpf'd?f@l the
t enad-mag oty rkittieoMPorky aboirt0 0 |E's Hoodamed i s

referred to as a substrate carry-out side in the

fol |l owi ng descrl ption. In the substrate cutting system
As described above, when the sub-scribe line DS2 isg

formed with a space of about 0.5 to 1 mm apart from the main
scribe 1line DS1, a stress is applied toahorizontal direction
which is orthogonal to the formation direction of the scribe
lines on a surface of the bonded mother substrate 90 when
the sub-soribe line 52 1s formed. Thus, a compression force
is applied to surface portions of the vertical cracks which
form the main seribe line DS1 which has been already formed.
When the compression force 1s applied to the surface portion
of the vertical cracks forming the main scribe line DS1 as
such, a reaction force is applied in a direction to widen
the width of the vertical cracks forming the main acribhe
line DS1. In this way, the vertical cracks extend in the
thickness direction of the bonded mother substrate 90 and
the vertical ocracks reach the bonded surface of the mother
substrates 91 and 92 of the bonded mother substrate.
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5 300, a direction in which the substrates are carried
(substrate flowing direction) is +Y direction fromthe
substrate carry-in side to the substrate carry- ou22November 2006
side. The direction in-whichakhe substrates are

carried is a direction orthogonal to a scribing

devi ce gui de body 342 10 of the scribe unit portion
340 in a horizontal fashion and the scribing devi ce

gui de body_ 342 i s rov ded al Qqng X rectiop
201 lowi g HidRvter eRORDAPY | 20 HHT, 4 FROPEPCPRN b jgoribe
t oline DS May be Sbrmed: benbbnuedsipt hftes ubiss nedain 9eribe

;3%11?5'%3%_5 StﬁgﬁﬁtéﬁﬁaﬁJ£E tQ&tPQP‘WeJPé H82a £rom the

rate 'S carrl posi t1 oni ng uni
pofronh BRD Hacka B@a\fmﬂgOfdthﬂcbOl@M mohey sybateate 90

foaf@é n |m fgu.,ﬁ ortl on 320
acesrtsﬁe bo i(}?gsc :hﬁee substrate 90 on 20 a first

substrate supporting portion 341A of the scribe unit

~~-port bon 34naHbrisyd,| #88hbha iWﬂQﬂr%hUQ&héUBéﬂ.BbQ.ines

the f t bst { { 341A.
e A fonder Alony bt B8 b SRR 0 Hid A ana
3Zhemcdairiidse linepiate kwntidtotsdy)Foethed @lpnyndines to
d t
oIS P Perlna BT g 80, SowE W, E+d8hs, 16, e Brpreerive
330ing DFA IMaar &eezﬂivrmedn@fa:egurt@@ pein3dErdbenddned DS1 is
al e ot her side edge of the nounting structure

3301 n parallel with the guide bar 30 326. The
positioning unit portion 320 further includes a guide

bar 325 elrerddlesd akoAUmatkbd GdF Gty 48@ SQbvkheate, a

nou structure 0 vi lLars 328
MO0 3\ HEbUES 230 AL ARl bahs 228 O, LI% s tne Bepde
betto/lﬂmr tsmbaguwiad@s) wharkothebglad806ubsBBatea;, Whfchnds a

oy e petie maldE Y QipRRERFE] 800 bURaM 88 RBtner
r(ﬁuh@(tg:a;:g@ whigh heidy gescribed. However, the present

invention is not limited to this. When the substrate is a
metal substrate guch as steel sheet, wood plate, a plastic
substrate, and a brittle material substrate such as ceramics
substrate, glass substrate, semlconductor substrate or the
like, amethod for cutting the substratebyusing, forexample,
laser light, a dicing saw, a cutting blade, a diamond cutter,
or the like may be used.

Furthermore, the substrates include, besides mother
substrate, a bonded substrate formed by bonding the same
type of mother substrates, a bonded mother substrate formed
by bonding different types of mother substrates, and a
substrate formed by laminating mother substrates.
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5 criteria for positioning the bonded nother substrate
90. The guide bar 327 includes a plurality of pushers

324 for pushing the bonded nother substrate 90 t 2a%avelnber 2006

the reference |'... roIIele ovi ded on-the guide bar
326 for positioning the bonded nother substrate 90.
10 Above the nounting structure 330, a plurality of

S WEnibod iR tbases 321 are provided between the guide

bar 326 d the de bar, 327 wth red
spaces t %2‘985 &t 8 FRONeMAtR, BS, é’gélﬁ’ %‘eé{'r ghowing
hahdekymglunufngndﬁhdsvmmhndﬁﬁbqt(nﬂ mae eabatratecoutting

oAV EeR. Shod G U LRE plecerty EBHE ot Jbh WM (Fygure

afZuppen plan awd@wobft hbensabs tryt e tquididng symno.n Fhgure

iad @ o bar [ 2 h éﬁg&
??g Sgg@;ﬁ%%?gﬁeﬂﬁggsghg SuﬁHEftfgllt :Hgft SUCtIg# the

bR¥egent inyention. th@%%*ﬂa%twud@wtmﬁesgbstmtes
f eam 1heo C@wmxraaietey b@esﬁﬂetr&ﬁ@Mn@faluae—s.nE%mr single

and_ su ondednot er subst.r $
SRIBkRg CEBOT AL SR LI LAk ng A RER] ShogigsMAGLRALates,
2 plikeiti Bab s&nrb.tbraateazds umcmﬁ:lcn Oyl i xr=0tte 34&&nméohaut or

S \/ e substr
CEPbREFHERk, D254 RO TR A AR S AR o 1
peubstvni:ng urﬁ‘urtimrmm 32:@ "o prates T tareohot limlted
té@éh% B oiatel he{%élmsa Gl a@edbéﬁ aat&gsmat s
SI%E t4 gstra e N

strate e wal tilng |rst Su

sﬁﬁﬁmﬁﬂbﬁ@%iﬁ@ﬁ%# sybﬁﬁvaﬁgs sadilagynerbed quhgtrates

t BgrmBQNEPd1 MM RRE 184 DAL AL Cof UniiBa kbS], On the first
substrate supporting portion 341A. '7 22 Novenber

2006 139 The scribe unit portion 340 has a structure
simlar Thesubstratecuttingsystemaccordingtothepresent

invention cut the bonded mother substrate 90 formed by boding
apalrof mo"ther glass substrates toeachotherintoaplurality
of panel substrates (display panel bonded subsatrates) for
producing, for example, panel substrates (display panel
bonded substrates) of the liquild crystal display apparatus
which are bhonded to each other.

A substrate cutting system 300 aceording to Em~
bodiment 3 includes a positioning unit portion 320, a scribhe
unit portion 340, a 1ift conveyer portion 360, a t_;tea.m break
unit portion 380, a subsgtrate carrying unit portion 400,
a panel ilnversion unit portion 420, and a panel terminal

separatlon portion 440.

Ragarding the substrate cutting system 300 according
Embodiment 3, a side on which positioning unit portion 320




to that in the substrate cutting system 100 accordi ng

to Enbodi nent 2 except for it does not include the
substrate 5 carry-out device 180 and the steam unpiNovember 2006
portion 260. O her nmechanical_structure is simlar to

that of Enbodinent 1. The 'sc"tq"bi‘ng devi ce gui de body

342 of the scribe unit portion 340 is coupled with the

L AB115UR0d A rUHRAIEl B8 od & AU AN 4 o1e ana

second_substrate supporting portion
schi Blag %Wlti@fgmfwem@@} Snzmﬂmvésscnarumipacporbmon 440
theefidedtsans FakerTuAPeslA0% RYb a2l ouiCoige 1n

seﬁg % ubstra&e SUEBOHI ng portion 41E nov e
sa qlé‘ﬂ“l g8orhRtieR; pilfythe Aukstratr opsdingsgysten
5 at 300¢ &armAtwe:mn 1inThmi¢KS&g&Utﬁiﬂﬂﬁa€é‘§p%&U "Sarried

eco st r at or
ol puBReaaed  BRwths, DFRPTIoRI! i Y RIRRFELphoEzom the
f | s tribe rcamens-tqﬂpos:tdmg:w nilies sfixbfb@trzﬂ:r&i caytyrait tadde.
U o Y 44 O wh

- ofmaecanfstish! She WM G5 020 MLEh oA, o

nmovable 1nt |rect|on

of 4 ¥pcisian m@wmﬂe fgmml@d@dd#nm@.evm fgudste body 342
1.0 S:Ll‘.b.ﬁt'l:ll'@t ch&HEpﬂﬁit oY &5 33 Anaf hd Lz SEELT a.yshion and

rate ortln units 344B are respective
fo ds‘l’? yda'f’i'ﬁ%@ Fudfec bodyn 34%.r48 | BFovédedf pinng X
34BAatdom . frame 3438 (Y direction). 25 One of the
. first substrate supporting units 344A provided in the
3 first substrate supporting portion 341Ais simlar to
the first Thetfallxvwel ng poetipigiatwi sl ba kddwith rbference
FisQyur. d Tj b rovid
15 (i8R, thenB e A WAIEh Ehe bObARS"fnhReR Hihutrate o0 1

rst su rate supo
r Godt 28 AP EnAtesy  FAdeitdethe rbcmdasd modhegububetirate 90
Z U.:%gﬁﬁ:&ﬂﬂi ﬂl\g\\f/éé E%grﬁélﬁ 16 11fPERA € B0t Bnta 26 by d'9arrying
avice (2 not shown) of the former step. Then, the positioning
undt portion 320 places the bonded mother substrate 90 on
20 a first substrate supporting portion 341A of the scribe unit
portion 340 and positions the bonded mother substrate 90

on the fi.jrs't: substrate supporting portion 341A.

'As shown in Figure 74, the positioning unit portion

25 320 includes: a guide bar 326 elongated along one side edge
of a mounting structure 330, which iz provided along ¥
direction on the mounting structure 330 via blllary 328;

and a guide bar 327 elongated along the other side edge of

the mounting structuxe 330 in parallel with the guide bar

30 326. The positioning unit portion 320 further includes a
gulde bar 325 elongated along X direction provided on the
mounting structure 330 wvia pillars 328 on the subsgtrate
carry-in side of the mounting structure 330 betwesen the guide




140 A plurality of the first substrate supporting

units 344A are arranged with predeterm ned spaces

t herebetween, and nove in X direction along the 22November2006
frames 343A and 3438 with 't scribi ng device guide

body 342. 5 Amechaniamforro aPl ng the timngbelts of

the first substrate supporting units 344A having such

Stpatai@and the Sdilidémd® 3pL shown in Figures 44
to 46 in -Enbodinment 2. The franes 111A and iii8 in

Figure 44 correspond to the franes 10 343A and 343E
i n Enbodi rmm guidédhaaNavs dnu Ehgtg\ﬁ.dér,baed 229 Mp’eﬁ:tively

- o gy PYRRATE R, O TrieRaEe SelIare, Bapaphigh orill be

5 f |cr:slttesdbstﬁca: poaifpioniing thel bonded \mbihero wubedtriate 90.

i el 5301 UBRAL) RORFEIALAL SN0 524 sox
srmwhims thgrandssl mgther| substra s S0htowandetIsx $aAference
— e S'ﬂﬂl‘d&*sc Em%%ﬁ%t ent- Pﬁ?férﬁ:i?&e WSt A go?:;‘%ﬁgi.%%ing the

units lars 345 on th

W%Whﬁxbf%rﬁedé%ases 347, and to the
10 pillars 345 for supporting both ends of the scribing

devi ce guide bo 342 vers shQwn) of the
| i near bgpge géeaFngﬁ 89 ?ﬁ% %B§°d$$§Fn§ pﬁﬁgality of
| ismedd omp pads baska Senlhragpdevidedgbédwehndyh84§u1de bar

2 t d
=3 o380 ! U obifel WS | 327 RN, dbelelbendild) eppoes
t hBeriobotwesnhst The suskdoorpad gapostszinase- e lat by moveving
15 taugudet A2z PRGNS oA HrY S}if%wﬂ dé?:ré‘ag:éwl@ﬂ £8€ mounting

scri bing device gui de body IS nmove pl ni on
oFtEHETErR; 330 @ £hergwhes Mam@2648hd8 and aHoving device

DBMOﬁrev‘zm&e ot WinClpPBEt e@PELOS dFf AR REdRt8hECatructure
Wﬁ § n %ﬁ ﬁggedb w th i he racks attached as I'n
B 8n4518| GHHEP P3

20 The suction pad basas 321 in¢lude suction bases 321a.
Plurality of the suction bases 321a receive the bonded mother
substrate 90 from the carrying device (not shown) of the
former step, and suck the bondedmother substrate 90 by sucking
devices which are not shown for adsorption.

25
The first substrate supporting portion 341A of the
scribe unit portion 340 moves toward the substrate carry-in
gilde andwalts at the position of the positioningunit portion
320. Thepluralityofsuctionpadbases32lholdingthebonded
30 mother substrate 90 sink into the waiting first substrate
supporting portion 341A by moving devices 322. Thus, the
bonded mother substrate 90 is placed on the first substrate
supporting portion 341A.
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22 Novenber 2006 - 141 the franes 343A and 3438, are
rotated. For rotating the driving tinting pulleys of
the first substrate supporting units 344A and noi2iNgvember 2006
the timng belts, 5 clutches 9 both sides of the

frames 343A and 3438 may be c%ugl ed to the respective
driving axes to which the rotation of the pinions is
transmtted, or the clutch on one of the franes 343A

and 3438-may be coupled to the driving axes to which
rotation of @cﬁﬁhgdﬂb“i portipend49 dips aostprctere mimilar

slubsi rigHeet ﬂ?'pmret ieg:ﬂ:sit&h?:ieoﬁu%‘l:]l.&g isitwﬂéﬂe&_o? ac?c’:gféiing to
e n upstLr e . Su ortin u S

oh dibddsnails 2250, RRSL T2 A SHPRON AL S Sl e

} dlammy-iant dévite B0 mbinthe atiazxm gnildepdotiyoR 460 .Thether

SeqihankiyeV %ﬁ:‘r‘iz%&%r%“?ﬁo Eﬁ.‘ng?.#n L6S +R448 o1 aﬁ{%}agg&ment 1.

simlar structures as ose 0 he first subsS
supporting units 344A, and supported by the pillar

--345-on_t he rheaiBr 1343y @b¢Ece a1 oy 543 0 B¢hRe Uhd i unit
ached 1n verte :

f!rame %38 i%de so as to be att an in
di PEHFER &0 Hie soupded with the finat sybgisetecsnppanting

ar porgan T 4 1y and géatmglisﬁibsft&‘itﬁc&ubﬁofﬁfng portion 3418,
LR A VI
nmokbesfinet sitmirnetef supportmngrpﬂntbmlsd?.m aﬁd the second
at j % ol,di t he

o PPRIEEeSE SME G iRt bi it i e Wi irpotson
de®fcEhgupaEibingaydavuice towlde rvpodyg3 42 \at cthpi shmd othime .

342 is noved toward the substrate carry-in side by

driving the linear nmotor, and a plurality of the
second subSh® L ARRRETH SHPPOTIdnT/MErbion B41A and the

seseacndulnibstira tal PSP HOPEL RS ot 13h1 834450 rdlli:\é%t:l.\rely

to 5flu styate ry-in side. _On the frame 343A

Si %@ an%@%_éi&g%;@g%%ﬁg%&ea gsgrate gsupporting unite 344A
and a plurality of second substrate supporting units 344B
whicharemovable in the same directionas themoving direction
of the sc¢ribing device guide body 342. The first substrate
supporting units 344A and the second substrate supporting
units 344B are respectively formed linearly along a direction
parallel to a frame 343A and a frame 343B (Y direction).

One of the first substrate supporting units 344A
provided in the first substrate supporting portion 341A is
similar to the first substrate supporting units 121A shown
in Figure 43 in Embodiment 2. Timing belts provided in the
firat substrate supportingunits 344A are rotated when clutch
provided in the first substrate supporting portion 341A is
coupled with a driving axis. |




r I 22 Novenber 2006 - 142 the second substrate
supporting portion 3418, clutch units simlar to
those in the first substrate supportin g portion 324Ngyember 2006
are provided. Wien the scribiqyg device guide body 342°
is noved, the pinion of the clutch unit on the frane
343A 5 side and the pinion of the clutch unit on the
f { ame 343Ep ;almhuw éb tafeefmag@gmby%igé Bep bé&iﬁ&tng units
a are ro ed
Fop 898 4r S ihaidiy it BEeAR R Ried) dPapSh i Shahptiaen.
10and b!nvat:l@ Kupptnctt:kch adliong SﬁéBfmdemnm ahde343B w:Lth
ti g S s of the franes
34%¥,}Agaﬁg %&Qe@"f&# b%g?% %ﬂg respective

S drivi ng axes to vvh| ch rotation of the pinions is

transmtt eﬁme@haﬁbﬁm Qbﬂtmmﬁ‘ﬁhefu&naﬁg JélaEPéﬁgﬁ@Aﬁrst

and 34? ed riving axes
A VER F IPRAT RS riianddnd haunSe piek strictures 1
Fwirhblmrm thlady ghbdwe mwgm:swm:buu o EmBdBiment 2.

o £ER5 0 118 an 113Dk R 4§ 3B RE  pPPRA To the £ramos
10 s@ﬁ-ﬂs alredsiﬁa'iﬂ)ritn @ in@mtpdt i on 341A and pushed

agai nst the positioning pine so as tobepositioned,

i sprovi ded. For exa | e, as showni nFigure 71, the
cl anp deviAScalopn © 44 prdaEpiuni tef ivo lnging vlokehes

3%1%5@8’6&&9&@::11‘&% B BV b TR ﬁ&i@ihgrﬂn% pulleys

U e WG AL Wbk oot e
15 9@:@!@&9& be theafRrsfinfhaiarita s b@huhg rel RN axe
Ui SN 8 bbbe AR R SaR
therebetmeen for clanping a side edge of the bonded

Y5 T St e eheey Tl et lemn aun
pporting units

20 344A and a pillars 345 on the frame 343B side are held by
the guide bases 347, and to the pilllars 345 for supporting

both ends of the scribing device gulde body 342, movers (not
shown) of the linear motors are attached. Thus, by driving

the linear motors, the soribing device gulde bhody 342 is

25 moved toward the substrate carry-in side, and a plurality
of first substrate supporting units 344A of the first

substrate supporting portion 341A are moved toward the

substrate carry-in side.

30 When the soribing device guide body 342 is moved,
the pinion of the clutch unit on the frame 343A side and
the pinion of the ¢lutch unit on the frame 3438 side, which
are engaged with the racks attached as in Figure 45 along
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as described wwth reference to Figures 49 and 50, and
t hus, 143 - 22 Novenber 2006 the description thereof
is omtted. Further, in the above-described the 22 November 2006
arrangenent of the clanp dey evife 351, the clanp
devi ces 351 for holding the bonded not her substrate
90 is provided on the substrate carry-in side in a
C 0 he a and the frane

SHE e AR, bl el Bordti 2551 1

prOV|ded only on thefrane 3438 the bonded not her

subst r at e poR0- SRt 138y Bﬁé%ﬂ\ﬁw‘tﬂnﬁﬁ 'ﬁﬁl%ﬁ&ﬁ%e £9rst
The structure of the cl a devi ces 351 as. describe

aBYPEtrateAupEo] %(Bﬁi; 4R 204 HatEng bhe timing belts,
Ccellutehes} onyBoel 9idéd coPrilse Braness H43A andn d4tshemay be

< Peg R Fa 020 tnap Thie Ara¥up i HvALGE sngSotation

hafetlaaypimmhmfissttmmmﬂ.&teds bonthe aslutwly aranng:r pf the

Shri i A Y o VoS i <

c¥hiph H'Qlta-tbyﬂcDﬁrﬂéhﬁgpbnéopas#ﬁi tnapsmitted; de edge
of the substrate, and the substrate can be out

wi t hout causing 20_a defect in the substrate.
shown in Bpgurgecends suhsddiakent BE‘PPPI%J-BHpeP"rE%PPl oHd1B

suhelsake a%gumﬁwcﬁe sé%nwgabbeﬁhed &@p%bﬁtﬂﬂ@edinits
1 n evi
HalBoficn B mbvbhie 6 Phe bty (s Utdon 88 b8 moving

hdiragtibe aff thbaoridtingcdevicagyuits bpge34ar t 'he second
SHQﬁ%Ei‘L%Ie M@%&ﬁﬂ% hﬁf‘ité n,24 aﬂ n‘ﬁe%x%e{‘\égh}@ggg?&ggg&?&@ as
t BhogeweE gGheddirst sebstrate swpporidng ewltsyPdddat eand

CH&%bBHt davhy ecﬂéigia.&drt 8¢5 mh@ Q&‘ah@n 3as|hsuaé Card® the
cut devi'ce respectivel de al ong:gg e upper

gBFtat  3fP A Xhe Frefe ParRg o 9Pdé°r%? | tay 5 Bt fgghed in
| &0 daiveaited Qliretio ¥aARh Lespdot 1@ V@Iectdion PO provide

S&E%&E%&Sa&%h&Eg%metricalwithrespccttothescribingdevice
gulde body 342. The respective pillars are supported by the

guide bases 347.

Since the movers (not shown) of the linear motors
are attached to the gulde bases 347 for holding the pillars
346 which support both ends of the sgcribing device guide
body 342, the scribing device gulde body 342 185 moved toward
the substrate carry-in side by driving the llinear motor,
and a plurality of the second substrate supporting units
344B of the second substrate supporting portion 341B also
move toward the substrate carry-in side.

On the frame 343A side and the frame 343B side of
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22 Novenber 2006 - 144 device 160 and the | ower
portion substrate cutting device 170, a cutter wheel

1626 for scribing the upper glass substrate of t RBZNovember2006

bonded nother substrate 90 sjpilar to that shown in
Figures 40 and 41 in Enbodinent 2 is rotatably
attached to 5 atiphol derl 62b, and the tip hol der 162b

I %:Haosaeéhhymm&q@ o@:tg.'i'\tgt sbrlesaﬂ 3678, Q@.\ﬁm BRits

axis in a direction v c he front . and

S des 5P WS dRERe FLAEE LRRRTELS ST dportion
t 32 1al anp msichal 35Whehhthe Wdrdbirpde¥ide givide body 342

vabl e 0 a_di ectl vert t.he front _and
e megeB Ple Ehi S| 4 NG driRin WA Bn AL £53Re 343a
deildiengndeghe pihioh of hbe ehutch Thitcont thewhzaime 343B
1
oE 18! DuREBROREL Mifdged SRR oHE BRI SRR B1ong the
tiﬁﬂﬂeﬁdéﬂ%EBd 343RayangvEolatedde edge protruded S0

as to.have a.center.portion .in a wdth direction of a
shape of Jetter V. with an obtuse angle and may have

pr ot r usi oRer Fotatdngdhedrining tdmdng Pyubiewsof thengecond
bhaﬂetedge suppontiedet el 6k DAGEERE RRVing fhe timing belts,

CLAGHRLRHBL Pk 154 S e SEBSH R, ASHTEIE may ne
pcoupmndstlbsthat :eesmw.t:hge ditwiving 7dxesrtwiviettloncdtwtion

3
gper h BRI 1o PalER B8Rl oF i Tt anEnbSe the
i fyanesB343A s 3438omay hecqmmrem@erthgsgsimngmes to

| GNEEh PRE EAPTon SYPSERETS1 £16 4 N JeM Al fed SCC
Figure 41) is arranged "~ so as to oppose the cutter

wheel 162a of the upper portion substrate cutting

devi ce 1&@.;:ﬁchﬁhﬁcwhtb@bemgﬁelmol§{ii%6g stPRcHAPRI350, the
ev]j ce

PO RSB T oA R R Al S G e
ro0 atwhtldly 1 esugiporetalt doy ithad £ianer ghabistgateasuppodting
"B Bha' PEaREh e I6A thE2 502221 DRYRTSInE U ae
tobepositioned, 1sprovided. Forexample, asshowninFigure
71, the clamp device 351 Ancludes a plurality of clamp devices
351 attached to the frame 343B with predetermined spaces
therebetween in a longitudinal direction so as to c¢lamp a
side edge of the bonded mother substrate 90 along the frame
343B, and a plurality of clamp devices 351 arranged along
the direction orthogonal to the frame 343B with a pre-
determined spaces therebetween forxr clamping a side edge of
the bonded mother substrate %0 on the substrate carry-in

slde.

The operation of each of the clamp devices 351 is
as descrlbed with reference to Figures 49 and 50, and thus,
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- 145 The cutter wheel 162a of the | ower portion

substrate cutting device 170 is pressed onto a back

surface of the bonded nother substrate 90 by the 22November2006
above-descri bed energi zi ng nﬁg s and novi ng neans of

the cutter head 1620. By novi 3 t'he upper 5 portion
substrate cutting device 160 and the | ower portion

subsd r&é;a%i&tghgg%%%%%g 'Efl-.ﬁi same direction at

thé  same t substrate 90 is out.

It is preferable that the cutter vvheel 162a is 10

ro: at abldy mms&l 7 ed.n%hé ziugdle%d?dmb&ﬁ th?i ﬂﬁran§€tﬁdﬂt of

ot or i scl.os ur shows

i the FlmFRexie &?*f ehare ae ke Ast 5 Pilding the

S&Bméﬂ)tmth& guubsﬁﬁats a0f Lanprovddedf onl XHehesulmtrate
part_of the tter d.1 0, '
herr B atar o £ 8Ebetilon b Ehddall o Hie Arkme s4cn

stad® thienEtdmee 13488, pHovevér: myven whendthe clamp device 351
%Y £5Eoy 8L 3 bAY A0 2 ARG B 4482 AN NG AndRABE difbstrate
| et en Vi evve

romS| e 1s rotat Yy proviae

Vi pazpibeiiield su: thmptoF aaed Wingh damsige on of the
hol der mai nt ai ni ng assenbly 1650 (the right hand part

in Figure 52), the ti abl .
supporti n&MEtEBFFEng&éﬁ‘el R/l‘ifvaiﬁea%(%gilﬁg.escribed
Flsovee \dad rrgae.-aeuar Jaﬁﬁtemlreemedt dwe thea tstudeited tieo cite ing

1 o e o e Bresdiat ThYGnFERE) e R BLbRRedBLE Ui not
stlimlttmb taopucht attu:ngturhe sefhe mrm M&N 50 amd the

el 155 hie AU Al g ons
t s §bpbro%n 9@9@ a§ l'EPJFQJ theupd de edaafk °@uﬂ‘%rb°%?@e¥“°ther

J—%d‘l{ﬁ%(}lp ?{l}l@nmlsuﬂ—@@?%@ Qﬁﬁgﬁt%@ntzﬂ-ﬁﬁ '{:ﬁéﬁh'ﬁsagate
1S 1IN ude | e upper orti on Str Ccu 1.Ng
LT be Dedahy) aiarBuse Bar: PoRLEiAs: PA: Eng.pipR edge of
dettiecgubgOrata, .:Etcgtthe S3bs Eratd roan bmimmhm causing
anOtég?ec%xqmlt%e su’l“:% are’, 2006

Ag shown 1in Figure 40 of Embodiment 2, the upper
portion substrate cutting device 160 1s attached to the upper
gulde rail 352 in the scoribing device gulde body 342. The
lower portion substrate cutting device 170 having the similar
gstructure as the upper portion substrate cutting device 160
but inverted upside down as shown in Figure 41 of Embodiment
2 1g attached to the lower guide raill 354. The upper portion
substrate cutting device 160 and the lower portion subgtrate
cutting device 170 respectively slide along the upper guide
rail 352 and the lower guide rail 353 by the linear motors.

For example, in the upper portion substrate cutting
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- 146 of a cutter head using a servonotor. In this

exanple, the rotation axis of the servo notor 165b is
directly connected to the holder maintaining asseabpypmber 2006
1650. 5 The cutter heads of gi?ures 51 and 53 noves .
the cutter wheel 162a for™p BToni ng by rotating the
servo notor by position control. Such a cutter head

C t '

SV by S 4 24fREoLLE) QAR 0 S e
wHith aeutbeswheedl6ART 9x geribdngdheripray ghanpeybatrate
1630 tﬁ'&eﬁohh&dmﬁéﬁ%d&tﬁ%@dof EOML1LAS tSHhat shown in

pOSItI on, and transmts_a scribi ng ressure to a
bEguEes A% apd AL 4 Emboddment; 44t @ﬁqu%&%%}?d to
| P BHLESL 162D, Gitid e BEPHOLEFL62D :imrbtm:ably attached

DRIBP TR Pesak FarBwgdd PR GHHL AY 4 SiiRRRion gertioal
S dyovth a@ron t1itd backt sunt£addre offoshd hondeﬁ ndthersubetrate

el o S SO B0 QA 162 1

ugiovahliee adonger Adxgctionudenyicad ter thenfront 2ends back

deReiraed 3R0the 'bBﬁd&at ﬁb‘tﬁ@rt eﬁsaerafcet 89 aﬁw@ng means
motor can be corrected while bonded

sWidEale TAf FEOWRe| nfhe (':Wt’d-'&}' T"hé?érﬂq’%ﬁ Fﬁ %EEBPBE%EEGJ-Y

Wildadelde byh angegiRing Sebhdi ABiRhedsUREtdUROWA. A
variance 1 n resistance applied to the cutter wheel.

Thus, stable scribing is performed and 25 scribe
lines wtghki ghtﬂuﬁlv':ltqera‘mm Hedrdby. tRectipehohdead 162b

BRI L RS B AR B 58 1 RIS poreson
sd.lm bi wgdt!utdiarerwlqn lofati ahapaecos chattian ch'-ltbr apyebtuse
a§n§g.e aqliaﬁmﬂ}dhﬂ'@b ner'E%‘%EioﬁE daera Cﬂl’é&été@@ﬂe& Oheight

SCrI r substrate 90 nm
effper@pﬂvepytappwééet pdgehuditht Pregebermine %Te?heﬂ in a

S a&&bﬁﬁkarantuag AUt sl it 18se§ LAl RPadle s Baid-Open

vent. on,
ubgicat on No. 9-188534.

The lower portion substrate cutting device 170
provided on the lower gulde rall 353 has a similar structure
as theupper portion subgstrate cuttingdevice 160 but inversed
upside down. A ocutter wheel 162a& of the lower portion
subgitrate cutting device 170 (see Figure 41) is axranged
80 as to oppose the cutter wheel 162a of the upper poxrtion
substrate cutting device 160.

The cutter wheel 162a of the upper portion substrate
cutting device 160 are pressed onto a surface of the bonded
mother substrate 90 and rotated by the above-described
energizing means and moving means of the cutter head 162c.
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22 Novenber 2006 147 The structures o the upper
portion substrate cutting device 160 and the | ower

portion substrate cutting device 170 are not | i m 2&¥ovember 2006

to the above-descri bed structyres. The 5 devices may
have any kind of structures ) 5Iong as they process
the front and back surfaces of the substrate to cut

th
T s U e R B igrin

ayiged70ute Pﬁaﬂae@.wo 3 PocHefaBRRGe aévkhe bpeded mother
cuaabngrahe wtwrtwmﬁdﬁm@bmm eﬂe’iﬁﬂrziﬂ@r}ﬁeaﬁs and

ioPRd Ma R thRCeRtTRE b WA e BY mSting) the pper

s upsxthor asx‘nsttrm eueeungr@micmm phdt the aldwes ipdrtion
S [ e substr su
g aRe WA A Wbt THCLLLng VI AGRIED e ene

ceram cs subst
S LAY hdmeyr tthﬁe hqn&ed anogzm:blsr@smmceor drs cuttd ng

the nother substrate by .using, for exanple, 20 |aser
light, a dicing. saw, a cutti ng bl ade, a di anond
d

cutter, dt tie PreEerablecthatdthepyquidemredeehel62a 1s
umwauwny ouppobbéd Heatsiittd¥WheddVies u%@.@nfg‘ﬂdséf\?o motor

ey 8 E SN sl <t ar conpans 1o

assisting in the cutting of the substrate. The cutting

assi st ancg- ?G?P c{vgaeﬁ Lgﬁee?f‘g? gﬂnﬁ%?:?gtp ary cutter

pressin

of®ddnd r‘%ﬁ#w ﬁgseneatmgc)rt h@'igum Batits HErspriayieg of

dp di gt
Cahls BASACRREL o8 L0 QU et Wi BB RCubiGr 1asn
&*Piﬁebetwﬁem as%veoéxam ewaunee lﬁ)’i}%rilpoﬂlml-‘bnverted

suluatbat eIn cilid logetephee dHOANGildaCwhIVEr 18841 i Qn%lder
SHBIHERLEAGH Loy BRI IROSS, phodasge ivkbor T When
viewed from side is rotatably provided via a spindle 165d.
On the front portion of the holder maintaining assembly l65c
(the right hand part in Figure 52), the tip holder 162b for
rotatably supporting the cutter wheel 162a via an axis 165a.
Flat bevel gears 165f are respectively attached to the
rotatlon axls of the servo motor 165b and the spindle 1654
50 as toengage sach other. With such a structure, by rotating
the servo motor 165b in normal or inverted direction, the
holder maintaining assembly 1650 performs an elevating
operation having the spindle 165d as a fulcrum and the cutter
wheel 162a moves up and down. The cutter head 165 1ltgelf

. ls included in the upper portion substrate cutting device
160 and/or lower portion substrate cutting device 170.

Figure 53 1s a front view showing another. example




10

15

20

25

30

di fferent structures dependi ng upon the cutting

pattern of the substrate and cutting conditions for

the substrate. 5 The Iift conveyer portion 360 i S 2aNovember 2006
device for carrying the scribed bonded nother '

substrate 90 which is placedi4® -the plurality of

second substrate supporting units 3448 of the second

t [ t 241B to-t b k
orOF o ButeBaRERs I P RRYR HOEQR: in ZhiS PugnEls. the
9o-ekatien el shoftiiee upp'em lpoto:-otﬁmbst datectlytcornected

dewd Cene 1AL Hdent te cutting
device 170 of the scr |ng eV| ceﬁg é'body 342 of

the scribe unit portlon 340, and then cl anpi ng of

the bondednﬁmwefe:s ub&h%asierﬂgurbu §1h§n&'5%%%eé/ tﬁ&%utter

d
e AR £ a5 PER L 108809 BY gio R THeg sthe R magor by
?fpadnacbrsmmﬂe SEppERr4i mtemlrtﬁcﬁﬁﬂonﬁﬁgm fa? WBtation
siRadld dRTSNoASERPES Miha'Saen Inefdedtaon on e outter
batheedls 1623 oy dihed posdddony whllohg hasdbeeat praviously set
PaicAlkhgl séﬁv& i dd 2R Wi %ggal§%§§taxnd a%&éx}eo@)frﬁ% the

and tim ng qnég 10 and
b&st Resd ?a%: biéew%tgz aastsaéhmgm;w:qmtomhsittle

oinatthﬁ:ﬂlpﬁﬁhbtﬂltﬁ aérbﬂgyséﬂwng\ St ¥D | ':L\%%ﬁcn the
puI 3 icouggi g g tton axis to
St tpad, 1sSPaPean thothe BR¥irontaiaireetiantpoatorn
bslcn::'.l&&&lia?d ont 'tenesbcs:tmedlmmﬂo@dbs&&&e Ao. Insother
It S | N u
DAL Yo b0 A PRSL" ShErBUEEEA "odiliSn 36, e
pEagdesr whaed %@%@e@l tmmee:wdmniedirfébeiphuaaul aysofserves
188 ohBrbd 3HEShEaE PUEPPRL BOLVELIOnSCL PEg, 101 d O

a holding frane 362 via pillars suc
plurality of the second 22 hbvenber 2006 149

substr at epgug ithe gattsr Hedi AhdiRITRCeRE serve motox
subs t{lrate %‘%rtl n%hgort on 3418 of the scribe unit

p%?t %14159 ove, rotation torque of the servo motor
can be corrected while the bonded mother substrate 90 isg
being scribed instantly in accordance with the change 4in
a scribing pressure due to a variance in resistance appliaed
to the cutter wheel. Thus, stable soribing is performed and

scribe lines with high quality can be formed.

A cutter head including a mechanism to perilodically
change the pressure to the bonded mother subgtrate 90 by
2 scrlbing cutter by vibrating the scribing cutter such as
2 diamond point c¢utter and/or cutter wheel for scribing the
bonded mother substrate 90 may also effeatively applied to
the cutting of the mother substrate by the substrate cutting
system of the present invention.
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I nserted between the spaces. 5 A center portion of

each of the frames 362a of the holding franes 362 on

the frame 343A side and the frane 3438 side incl d@d&gvember 2006
a cylinder 366. The main bod f the cylinder 366 is
jointed to an upper surface o? mounting structure

370, and a rod of the cylinder 366 is jointed to each

of 10 the frames 362a of the holding franes 362. Ch

both sides of each of the franmes 362a of the ho %

frames 36FhefRrpctuneses the #PRET RRTRAYLEUD %FH““’“ ting

r w@ah | 160y ahasSelé ecbw;asnt %)dﬂ'tﬂﬁﬁ'[ sﬂiﬂﬁi&ﬂ:&%tﬂﬂg\?oﬂ@@ice
t he_upper . suk e of .t nmoun trugtu

L R s G T L

pldm;emhemrmaylhapé anglkind of steootdresest lahg asutioey progess
S S r n

2415 £ S, R PR U e HEPREELER B8] pbE " the

bwummaruﬁper portion 20 substrate cutting device 160

and the |l ower portion substrate cutting device 170 of

the scribing device guide body 342 of the scribe unit
portion 3¥9T gxamphen theHBPAY PABE4PRgFubetrehe cutting

ba&@ald:ermtsgeana uﬂfé rl&:fjﬁrg(iatdl?titdi’ﬁ sex:bamadfsv ?ﬁ@%iﬁﬁlgcvicc

rel ease aced on the plura 0 LT

L dg0rmas bo deafer fon ganiing e matper St ERATS By using

pu.ade&:etmmeﬁ afiiimgosawi @ apttirgml@ds ,da ddamond) cutter,
%n%? }iktlcal direction by driving the cylinders

By rotating the rotation notor 367 and
nDV|ng the timng belt 36le, the bonded not her

subst rat eﬁ{ﬁgn'ﬁlcmﬂ @ﬁct%ﬁﬁ@tﬂﬁ?@sbﬁgﬂﬂ: bth‘EHa'thauch

380. stea reak unit portion as simlar

sﬁﬁmweshsst t Weodiddheunt pla&ﬁtipﬁpwwnﬁﬁ brittle
Fia#ee141 'éhﬁmm%hchz &éCQiErtInﬂais | Bubgtkh¥e(] glass

|nstead of noVi ction, v nber 200

L R A R PO A SR 4 feribing

ugpetce forocutting the mother substrate by using . Torexample,
laser light, a dicing saw, a cutting blade, a diamond cuttexr,

or the like may be used.

Furthermore, the upper portion substrate cutting
device 160 and the lower portion subastrate cutting device
170mayfurtherincludecuttingassistancemeans forassisting
inthecuttingof the substrate. Thecuttingagsigstancemeans
may be, for example, means for pressing a roller oxr the like
to the subgtrate, ormeans forwarming (heating) the substrate
by spraying compressed alr to the substrate, irradiating
the substrate with lasex, or blowlinghot air to the substrate.

In the above example, the upper portion substrate
cutting device 160 and the lower portion substrate cutting
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steamunit attachnment bar 381 for attaching a
plurality of steamunits 384 for spraying steamto

the upper nother 5 substrate 91 of the bonded not hé? November 2006

substrate 90 and a | ower ig1 unit attachnment bar
382 for attachlngapluralltg f~ steamunits 384 for
sprayl ng st eam on the | ower nother substrate 92 of

3 gge‘b:f)éw a@@ e Baladl ﬁ:@?‘t&f& ac I'i-ﬁ:gdé 511? zqé have

I rection para SCI‘

w%wwurﬂﬁedﬁpﬁpﬁiggw%ﬂ%s%@#nsep%\t@rn of
pomé Gfubir D 4 duttEh @ Lohdd o drdh et Hd b siddite .

side are respectively jointed to the upper surface of
the mounting structure 370. 15 On the substrate
carry-out 'miedbﬂ.ﬁt cbhveybegmrh:rﬂmleﬁmiih amassriwmz’&&ﬁrwing

el SBAPE piiineathotHBRCbOREEEPE, SEGHIIY 4 ragea on
i sthes pﬂayredickw oficsdoqnd sabd tiradie supbacégngfunma 344B of
b%ﬂae%e%h'aeBub%‘é%‘tE%ﬁgggﬁiﬂg"a]%gftféel 2 *?; 5 t%%”'uteam

which s, for exanple Vi ng

s maaks indd Rortdosy 380 aftes n‘-bpahomeﬁommgegpe@@a&rate
t o bel éaﬁmww 1:138Sapﬂlopbéedoﬂnaﬁbstﬁa@étd&%ﬁn device

cgtsrozlgéeg S t he st eam Qreak unlt ortion 380
376 TERLIPUAT | RPFTAOM S g Sexdicsn 176 of
rr}tct\hmhgcspbmg dﬁ:grtllme giiden gohyl adﬁsfetmi sbhﬁbp!tuﬂr;& pbytion
o e [ u [ 10

340" bl laR SLoMhEng B YUne, Wndhd Bpder”subltrate 50
SWCﬁmm#eﬂmssﬁ6dnﬂﬁeah&ahseporti on 380 has
simlar structure 30 as the steamunit portion 260

shown in Figure 47 in Enbodi nment . gl urality of
st eam uni F498988 T s phanadevbof fheuppEt convexerupertion

ausochnrﬂib r-m?ﬁ& ABdda Widy sk tV1Fd sTHREPaLR §r§pp§§f‘ing

are a_g e | ower steamunit attachment bar
3881}s yb oBlsthe 13it GPRWe¥ey Borhlenadeq.

apart fromthe upper plurality of steam units 384.

The gap %al:ﬁ o@&ﬂg'ﬁ&;—% t?gsérafaé ls%\gptorn]:%iggntgne:fjts 361 has
a support main body 36la elongated linearly along a direction
parallel to the frames 343A and 343B (Y direotion), and timing
pulleys 36lc and 361d for guiding a timing belt 36le are
respectively attached to end portions of the support main
body 36la. A driving timing pulley 361b iz coupled to a
rotation axis to which rotation of a rotation motor 367 is
tranemitted by a belt 368, and rotates the timing belt 361le.

A plurality of the third substrate supporting unitse
361 are arranged in the 1ift c¢onveyer portion 360 with
predetermined spaces thersbetween. The plurality of the
third substrate supporting units 361 are held to a holding
frame 362 via pillars 365 such that a plurality of the second
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not her substrate 90 to pass through.the gap GA. 5 The
structures of the steamunits 384 are simlar as

those of the steamunits 261 shown in Figure 48 i ni2November 2006

Enbodi nent 2. Each of the_sthgm_units 384 is nostly

made of an alum num material, and a plurality of

heaters 26la are enbedded in a vertical direction.
V\hgﬁbaeraﬁsnbﬁgbeheshggumwe 3@ap o) W 'VWecokd Cubsfrate

{1 BREPPRE b8 HRPS Co AR S3c5he (UH P OATUT PREIIy AR axe

26ihsentetichetreby the sfpmtess 26la. The supplied

water is vaporized andbecones steam The steamis

blown to the surface of the nother substrate through

a conduct i hgpdndier poriiandof 16ash off thepdarpmasz36@a of the
261491&@&@1%{:11”055&% ‘Eﬂﬁrﬁ’:é% FAHE sgﬁeti‘fd I‘Eg)%effame 343B

steam unlt at t achment . Can air
aiides agyldmdeandfes ohe Ra1ybede @fotherylinder

rm:werus f@m@é& 9 & Wiifpedd dd¥rAdLHE infodt iy i rltfrure

hﬁ%osur e not hﬁr slébsbﬁ @90 'Sqa#ﬁg&%h of

thﬂxstﬂumammma?»&&“ &hd hbmdamg Erhihes3862si i acrom-o s:l.des

belpE Sast of LA Mihelch 4825 0P ¥ hEARNY £-Bpb 8 IRE uige
pl slvtit = 364 ake Hmmeﬂtr yamrmmwmtnamted into linear
btg'g'g%éé %31 %éed RIrA G5 glglﬂr?gs Béﬂ'fra‘ées%ﬂtﬁ'@t Mounting

t1ng u 61 and 1S e

pr%"@:ﬂé‘!% %“he?tp‘bo& ti on above al ong the verti cal
direction (Y direction). Then, the belt Conveyer 385

e oo e bR, Ml o83 88, Vhson 1o

S Wisdesrd oalthe pmramt;abufosbé‘&d\hum‘mata%ﬁ:poxf*ﬂ:ﬁ% units
t (6] e

AP o R Sl flyolBe PSR Eb ) aeHareer

. 3dhe Hméedmbehescauﬁmu‘au@rmdsrnnﬂémd;hbstmamp@ﬂportion

gaiﬁ%%ﬂegﬁ\gf:‘t d%’vi@@ 1&3 Sﬁh £Hl LoR8EY At 33 subStrate
cutting device 170 of the scribing device guide body 342
of the scribe unit portion 340, and then, clamping (holding)
of the bonded mother substrate 90 by the c¢lamp devices 351
is released, 1s placed on the plurality of the third substrate
supporting units 361 and 1s moved to a predetermined pogition
in upstream (+Z direction) along a vertical direction by
driving the cylinders 366. Then, by rotating the rotation
motor 367 and moving the timing belt 361le, the bonded mother

substrate 90 1s moved to the steam break unit portion 380.

The steambreakunit portion 380 has similar structure
as the steamunit portion 260 shown in Figure 47 in Embodiment
2 except that 1t 1s fixed instead of moving along ¥ direction.
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5 and is to be supported by the belt conveyer 386. The
substrate carrying unit portion 400 is a device for
taki ng up a noving or stopped panel
whi ch has passed through the, sfeam break unit portion
380, has 10 been cut into panel substrates 90a, and is
to be supported by the belt conveyer 385, and pl acing
on a panel hol di ng portion 422 of an inverted
i'nversion unit portion

carrying r t 421 ne

420. 15 Abggé ”ﬁ&ﬁﬁhb‘“&h%ﬁm@w afelnden angupper

st pmenmrmmmtﬁaammmmw ase wrammmg cP ELh!eQEl:Lty of
t c Vi C uide 401 f OMAn

Chotiln GRiEsC Ny AL SEXLPEnd biRailo ko tine pwRar mother

suBYPEEFate Ak afithef bonfed motiest ntherratd F0 aha 20 ower

t OstBNR bk X aditaiHnedt BALAAA 'fo?lo JJ?& “;a‘tjea MOLER Ly of

um{ gortlﬁn 380 and the scribi'ng ev cée
343t nPRAtES 3&‘duﬁ%tqnﬂﬂﬁqmo@w oD Yhéi rlemfen Mother

_t habs trat s 85 bEat el henddW et kaBet I%%esybséifécflhed to

c ' Lt .port has both an ortions
SOBLHi Y8 AN kU et 2o para 1AL pi the opmibing device
supplste ihadw B4@nbers 404 by |inear notors al ong

gui des 403 respectively provided on the upper
surfaces of the nounting structure 370 and 430 via

g: t;l% ar i 4$%nitmerar 388 GE3thesimlerib i gdnzgmﬁé% on
e by Sile S e Pl B 148 2nA FaFnediively
ré’;ﬁ-@é’ﬁd\, tp\the vpparieevtace mppormomgtmmc&%e 370.

| 00k hd iS04 6 | g3
sakp pSﬁE lflﬁfa%ﬁ!gée/ggggma eal 3{ ortion

? The Ci t
0ot B9 klo% ﬂ§@¥e§0665 iaB vartmmndocarrying the
g Gompéntadyochtngonaa?l m6tli@6i_} Lﬁ&ﬁt@@é‘e% : % Jh? is
al e e arrvyl n I ono
PPy R thel £U5hEMY Bhok AirERted 4% K henbondnd mother
SGBBP"FEFEG 9(9af1a@m o:mealtegm uhd tadst pivh@BhY | EBR example,

Taugothbng PADE! nsubRy" 8 ndde ditufd 268 SL1f L2

The rotation moving speed of the belt conveyer 385
provided on the substrate carry-out side of the steam break
unit portion 380 1= =et to be substantially the same ag the
rotationmoving speed of the timing belt 361e of the plurality
of the third substrate gupporting units 361 of the 1ift
conveyer portion 360, and they move in synchronization.

Thesteambreakunit portion 380 has similar structure
a8 the ateamunit portion 260 shown in Figure 47 in Embodiment

- 2. Aplurality of steam units 384 are attached to the upper

steam unit attachment bar 381 and a plurality of steam units
384 are attached to the lower steam unit attachment bar 382

substrate 90* 22November 2006




422 of the inverted carrying robot 421 of the panel
inversion wunit portion 420. Since the structure of
the carrying robot 410 of the 10 substrate carryi DgNovember 2006

unit portion 400 is simlar to that of the carrying

robot 240 shown in Figure 72154 Enbodi nent 2, p'! the
detail ed description thereof is omtted. The carrying

I oppkn 418a1 ubstrate carnry-qut

devi ce g?%?ﬁ&ggegggaoﬁ E?E{ %&’e ﬁ%eaﬁﬁ%mf ﬁ’lé‘)édﬁ&aé:é’t phreteam
al it & Ré4aubThe fap Casle adinadnd doviedyunddé@ithe bonded

(b e | AMeiBatd Y i1y gEGE AH 0P LR % @i ni ng
driving nmeans of a linear notor or servo or and a
| i near guide. For carrying the panel substrates 90a
5 cut out ofrhtehetrﬁgtbﬁeéedfnﬁeeﬁtfﬂbﬁr{ﬂéﬁ% g%i:é Ramitar
C t anel  substrates a are
oo M0 b2 M dbicum bl Eeq Bl I 12 BI04 N Bewaiment
s#cki Bgohiah thesaidam gndich3sd L mbstDy rgdd 6 & aWminum
. aRfAteha aant i f j Lobot i oraril
I :ﬁ?lt ed g?f 'ahﬁgwa ?%i‘}r%%ﬁjé%?s% (h ;L(]ﬁqeﬁ%okﬁi% ffén F}GPI?Q‘% in
s@o¥eriiealdiregtiond tWhaman opented/closinggvadbet (not
10 43howafl) vl 888 be : | ' hi fext
S E 21 ttle e%'%ﬁi??ﬁi%é%ﬁg{l%@gt#ég% € EBR}W’&'
a§'§i ﬁ”b‘@fj?*ﬁ% Doy #ﬁ mH%% 29bErenoarnatex sppadydport
| R6abpamd ihmatled byerhel tbatietizc250a2 mﬁ&%ﬂ%@ﬁam, is
0 e

1 f nel .hol di ng. 30 .portjon
R5ebEEtedsplitcliRan e "dpaniind b Lomn eramr race
ufftthemather)sobstrate thxoush ep conducting Ak 261c and

15 | P¥6nShOSp Ry tndosid 0 includes the 22 Novenber
2006 152p fﬂrquérte (c:)g??él ng robot 421. The panel

inversion unit portion 420 receives the panel

subst r at emuited | &N the c&i‘f:&¥5994 %&gtn%él llgxé)fq_pg%% Steam

S‘y)pf I &e arrying uni.t portion i nver
parie 53 8&?‘}“&{1 PHH 38dp Ay dgonife 3G Eersrempving water
sdpielarenalhaliretid BuaE adeco P 2Rl md LA Babs12R2EW 0 3% tar

20 The steam 1s blown to the upper surface of the mother gubstrate
90 is attached.

The lower steamunit attachment bar 382 also includes
the steam units 384 and the air knife 385 similar to those
25 attached to the upper steam unit attachment bar 382.

-------

Theseribedbondedmother substrate 90 which ig placed
on the plurality of second substrate supporting units is
placed on the third substrate supporting units 361 and is

30 moved to a predetermined position above along the vertical
direction (Y direction). Then, the belt conveyer 385
‘provided on the steam break unit poxtion 380 on the aubatxﬁta
carry-out aide is moved at the subatantially same rotation
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portion 440. The panel hol ding portion 422 of the
inverted carrying robot 421 includes, for exanple, a

plurality of adsorption 10 pads, and is held so a2 Néember 2006

be rotatable with respect to robot main body 423 of

the inverted carrying robot” " ~ Regardi ng the pane
substrates 90a placed on the Ft separation table 441

of mbie d ' raf.d ' > by,tLhe
pePind¥ied £6 T of €45 Al Ol BRT e Wb e od Wl (s ey
of of h&hpakblre sithatratemupnartdamruntts f 36k t HBhua, the

pageribed hﬁﬂmgoﬂﬁar%mmgwaém%ﬁéwe% ghe steam

r epov nechani s 4 rqvi ded near the side

pog}c")?%s“'b’rt tﬂfbr@éﬂh%ﬁoﬁs £uk| énk91pa8edngyRetRates 90a,
Figndeld 7to flos sxppplead byy athd NG€LE | @6nva@Per 0BOE. (NOt
shown). As shown in Figure 77, the unnecessary portion
renmoval nechanism 442 is fornmed by arranging a

pl ural ity Tife sabeitaater chteyipynmidnpod4ida 400 1g a davice

SRS Y BB O R 334842 00 wson

st Raafed iigpraugin the et enmp haeake vnidde pgritticn 3HE, has

OnRs Rat! Shie8" Sandt 2o diad don ! RaaP18VEIHE idhpiitea
renoval roller portions 442a are energized In
dﬁ%c@ﬁ) felt canyeyath 8%h anbhalacing o i panedr polding

pwdﬁﬂmrﬂ%zﬁ bgealmpﬂmvﬁm r?rﬁ:ﬂ{ndt hhﬁo'l%)t pliﬁf"of panel
S a r. si.de edge o e pane

S%ﬁe::gs{igm 8’3@'%;%’%‘%@” ‘between the rollers 442b

by the Insertion robot (not shown). The rollers 442b
rotate on ' ' QN LS i on

i octiontors rhie, HopBtihd Moldfld 7' Hhe mounting
183 rusturge 43haf sthatauhetome qepeyingfunpbopentgion, a
" Subeitretddnry DULSHPLId Yol de 161 £ A DIl fhd thd Birrying

rev riﬁg Si ection. = The substrate cutting s em o
EROBAEAND ZO% SATEYAIG o Bhe panel kg iqaine cut out of
etpediomikdnd thes subeteateR oty move ADXUBENA diparallel
Motth& AUMCESHRSGARE D ¥ TRI38Y 208U aeribing device
guidebody 342, whichisadirectionorthogonal toYdirection,
that 1s a substrate flowing direction. The substrate
carrying unit portion 400 has both end portions of the
substrate carry-out device guide 401 slide via suppoxting
members 404 by linear motore along guides 403 respectively
provided on the upper surfaces of the mounting structure
370 and 430 via pillars 402 on the frame 343A side and the
frame 343B side. 1In this case, the linear motors are formed
by inserting movers (not shown) of the linear motors
respectively attached to the supporting members 404 into
the stators respectively provided on the guides 403,

The carryingrobot 410 includes an adsoxrption portion
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| arge-scal e glass plates is cut. For cutting the

bonded not her substrate 90 fornmed 10 by bondi ng

| arge-scal e gl ass substrates to each other into a22November2006
plurality of panel substratei ?Og (see Figure 55), the

bonded not her substrate 90 i ecei ved and adsor bed by

a plurality of auction bases 321a provided on a

PlHAl bhiwah f@i‘cstdd%rl L mr&zéa?lglt Q?RQ@E&EEQWW cut

uni t portlon 320 15 e car
deHtcef Bae konfes W&rtheFFeB“Pa#ﬁeFes?ep He quing Tobot

claziochessvid it the %hb%t&b&ttéaéexﬁypaﬁttéme whER lt% panel

341 nd,th t { t
S PRt Sog BABRERAA N bRE e o B BEL o0 g the
W(phlned.r subayrakxesvsacls pllat:eﬂl ohnthe W/ Holiding portion

e T T T T
supdsr pomgloni #203448 (such an operation is referred

to as switching off a clutch in the followng 25

'descrlptlon) r"l1 As shown in Figure 78, the first

subst r at eséﬁﬁﬁdﬁq AErugbRre &f the canswing sebot 41@ of the
e Bty S g R A A Ao SgAL8Y 6 that of
u u |
D3P GREE AT AP AAO. RO LS KA G A% An ERRetinant 2,
V\mhésdaltuilmi [ cirid i thlsi:eo;ﬁr:fca Qﬁli&ﬁ:@d Thwﬁe &&rrying
I, t he _auctl
NSkl A8 EpkReat e Buiat e OBrRy oul Bd ge guide
mé@herand dst nade rw&-:dalrd(gn ardiretdietdn adongubberststrate
1

ToRPErLog0 ABOULE b 01 xRk 106) 1} Bhbudighechantam
b%?rﬁbﬂd M3t Aerbinbag Grlying mengqur 8l 1inear modoar ot iamrvo
PadEod Asd!e! Eassshr teuidace the bonded not her

substrate 90 on the f| rst substrate supporting
portion 341A. As described above, wth the bonded
not her sBwst takreying the panel substrates 90a cut out of the

bonded mother substrate 90 by the carrying robot 410, the
cut panel substrates 90a are held by adsorption pads of the
carrying robot 410 by sucking with a sucking mechanism which
i1s not shown, and the entire carrying robot 410 1s temporarily
lifted by a moving mechanism (not shown). Then, the
substrates are carried to the inverted carrying robot 421
of the panel inversion unit portion 420 in next step, and
the entire carrying robot 410 is moved down again by the
moving mechanlism (not shown) and placed in a previously
. declided statelina predetérmined position of the panel holding
portion 422 of the inverted carrying robot 421 of the panel
inversion unit portion 420 in the next step.

The panel inversion unit portion 420 includes the
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90 being placed on the first substrate supporting
portion 10 341A, and with the four clutches of the
first substrate supporting portion 341A and the segDR@ember 2006

substrate supporting portio 418 being sw tched off,
the first substrate supporti g4portion 341A slightly
nmoves toward the substrate carry-in side together

Wi mvw%egcwamnge\eo%tgumf boelxelifg QM{}@LM undt

second strat @ supporting portion 3
t hBoXtdancAge FAecedyeso i m%rBBHB§FF§FE 808 fxomr the

Subﬁi-fftlﬁg CEoBOt | 4105 iode taaabasbtaumbuaakrﬂngfuﬁb@ %%ortion

I 323 t
o A TR SNt te hhe Tandl RUbERSAt s On Sbal et to place
a| o £ dgparfattiion bahfﬂedumtdrertmbahaat terminal ddyparation

e ry-in side abuts against a plurality of
Eégééﬁeren&;e rollers 323 provided in the guide bar

325 of the positioning unit portion 320, the pushers

324 of th

por i on 320 RanekRopRing posElohRRpP Lhb10yRRL U parcying
t et e #@Péueﬁ% §or |egamplzp3 acplunel yty Rf sdsorption
33aad Neaarid de @AA 8b hBetdHondeshF@tdle vﬂmt:ré‘htﬁsc%o to a

on t e.b 6 side abuts the reference rgllers
EOUTE I HIEN [ i L Rr o GO B SRR HRL

m)ther substrate 90 is positioned in the first

substrate rt| p n t he scr nit

portion 31*(?%% ,I%%e %a%‘ﬁ’g' i‘ﬁtﬁ&t&ﬂ ?R gﬁ&@é eh the

nAsnaraidon table 221 NE/ tnd panﬁﬂﬁ&rml semratmm gortion

e T e

urﬂ9t ofothe W@OHB'EPHEEFEF&@b@r@naepﬂﬁateé rfthmftmepnnel
Ofauﬁd&a!‘ﬁdasbo&l&bﬁfaﬁxa{:ﬁnﬁéaﬁﬂ&ﬂ%ﬁﬂéﬂ PBmaFad .ﬁ&énanism
secon substrate ppor.tin ortion 3415 bei ng
CRERVIaRa HRRs ' sl B B0r Weltlona s the sepRaatLon
3¢1m1mus aisogiedine inVFidurs 79 ,SE6t biagpdeyi B¢ aguitl®ertion
b9@$0§4%n%QdHLQ%n§?C°nd substrate

AsgshowninFigure 77, theunnec¢essaryportion removal
mechanism 442 is formed by arranging a plurality of removal
rollerportions 442arespectivelyhaving apalr of the rollers
442b oppoaing each other along a side edge of the separation
table 441 with a predetermined pitch. The opposing rollexs
442b provided in the provided in the removal roller portions
442a are energized in directions to approach each -other.
The unnec¢essary portion 99 of the upper substrate of the
panel substrate 90aanda lower side edge of the panel substrate
90a are inserted between the rollers 442b by the insertion
robot (not shown). The rollers 442b rotate only in one
direction of the ingertion direction into the rollers 442b




supporting portion 3418. After the bonded not her
substrate 90 is noved to the position to be held by
the clanp devices 10 351, the side edge portions 0b2November2006

t he bonded not her substrate ﬁ% are cl anped by the
cl anp devices 351. \Wen the e edges of the bonded
not her substrate 90 which are orthogonal to each

SEEEnf SRl SRR TR pni o P O TR e
t BEFehoRaPAchBVALY Bebste atar dim Ith&preﬁpﬁﬁpﬁagév-?cﬁﬂ-on-

the sane tine due to the weight of the bonded nother
substrate itself. Thus, the bonded npther substrate

90 i s supPBetEPatEdhrBkting syaien pE Enbediment Sshaying
5 akuen?@ Bltgubtasd GUDStHat expraPRedi wethNkéfeddide Mainly

shown_ in Figure 8 i,n such_a.state where the side

o 8000 Seqirlle, T LD A BPRORA.TTOR LY OER adied, by bonding
odnirggesahlet gleashpbahes dsecuespectively cl anped by
.the clanp device 25 351 and supported by the first

" substrate supporting units 344A, the four clutches of
the firstFoubsutting dijepbhonded mpsherosudstrataddohtormed

10 Ss?_onén&yﬂgtf -HHARY bhagspeﬁﬁ%efatéék% gbchh6ther into
[ porti ed to th

scri be uni on 340 are coup 0 e drivin
aReBlugapityaof i panel mlpwé%t%ﬁ%thwmgﬂweei%hg the
bBbh?ﬁaomBEhEgesﬁﬁiﬁfaﬁfm r b er@wmt : 4 !e?ﬂi %&&Mtﬁw a
an eco S ate s ortin n S ro e
CBiEATA 3 SoF Bchion, PRes caR IR il oh B opTWSLALE of
Chutthonnpadchdemdd Mmg:fl dhacpbpltmhin? ai toyerbbon 320
2 - 8 t ut c 0 ur

15 28F Emnodiient's! ffoh M HEFHIRhat e |Gl BhBUA] of the

afidrmaér stepnd substrate supporting portion 3418 are
switched on, the 5 scribing device guide body 342
slides toward the substrate carry-in side so as to be

at a predBrefermetlpiches o4 the firgtjeubggeate supporting
HEedonDENEA S SHHA e Uhd | ATMAG-dRe dlioi Ay portion

20 “SYLESE 3% adkiba A0 EORE 1 {2 O ReRabd e Sne e AR with
driving axes such that timing pullieys for rotating the timing

belts of the first substrate supporting units 344A and the |
second substrate supporting units 344B (such an operation '

ls referred to as switching off a clutch in the followlng

25 dege¢ription).

,,,,,,

As shown in Figure 78, the first substrate supporting
portion 341A moves toward the suhstrate carry-in side with
the soribing device gulide bhody 342 and fhe second substrate

30 suppoxrting portion 3418 with the clutches switched off, and
walts at the poslitioning unit portion 320.

Then, ag shown in Figure 79, apluralityof the suction




carry-out side. The first optical device and the
second 10 optical device provided on the scribing
devi ce gui de body 342 nove al ong the gui de body 342November 2006
fromwaiting positions. Thus, the inmages of the first
alignment mark and the secomﬁﬁiallgnnent mar k
provi ded on the bonded nother substrate 90 are taken.
15 Since the scribing devic ui_.de body 342 slides
{ Med Pasep A2b AT FhsoPErAsdEethen subatTatedp sinks

t AwdoOtKe ELixrsY lﬁfﬂmmﬂypbﬂtﬁhd QoraldnsE4INdn a waiting

S pRrehE S uPPOhe dihde Bl 2" A, SdctERradilototgdor the
f bostledihsther eubstats hy the piusadAtyosf wdsdptstion pads
5 *%Skéﬁgﬁaﬁ&pw é’t ﬁgﬁs gU bBHdéé]r@bﬁ‘ﬂgrtélﬁ:éHH{’% 29 0n, the

e se strate supporting unit
t ﬁér5§e§§h6t§959t euppOstidper PPRE1PBr BAJA-3415 noves
the bonded npther substrate 90 in a direction

opposite to the 25 direction of the scribin
dg\F/)I ce gufddessFl n%9 Vthiﬂlgt‘lgle bopgeddq gfﬂj’:&t”
speedemggtmm idh Rhed Pdiree gugdtrhcdyguﬁﬁart:'[hgsportion

onde er., substrat 0es t, o an
10 wﬁsﬂg bé‘Pﬁ L d By %ﬁ?é“’cl“?ﬂ% the Firat b%‘g%ﬁ”“e
msubpor!;ﬂthgtp’cmtel.cﬁoaulsam(hheembmnd]subslte*'mi:gs supporting

3 t t e f.
SEEERdp SR BEinl %“*{bq*%ﬂk@of " B1ehle dibstrete
sabpppaténsmmﬂtqmg 1p<ﬁlti+gmlam¢\vaﬁd:qmd thisrgpbatrate
béhi::?yofl.ntetfdémh%‘ib§%ﬁtﬂne %Hiﬂ‘ﬂit %&e’éﬁbks @f&@ body

second substrat e supporti ng

15 139 %‘? the encon ﬁ&kﬁtnﬁgeausnoﬁéneegeﬁ%%f3418 and
taisuagtndn%m&aeageaff thieebbhded mdtpawubstiatead0 dRGEhe

8P Fadte SFETs Al e fae BoRtRate Ripkass PP She Hatarance
hoollens d23f psbovided amtuergmtdeo baxzl 32%) oft tlee &pz;rs:ltﬁitgming
d\‘?}{i{?epgﬂtf&bé’ijé( 342, cutting start position

20
After the side edge of the bonded mother substrate

90 on the substrate carry-in slde abuts against a plurality
of the reference rollers 323 provided in the guide bar 325
of the positioning unit portion 320, the pushers 324 of the
25 guide bar 327 of the positioning unit portion 320 pushes
the bonded mother substrate 90 toward the reference rollers
323 of the guide bar 326. The side adge of the bonded mother
substrate 90 on the guide bar 326 slide abuts the reference
rollers 323 provided in the gulde bar 326. Thus, the bonded
30 mother substrate 90 is positioned in the first substrate
supporting portion 341A of the scoribe unit portion 340.

Then, with the pushing of the bonded mother substrate
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and cutting and position-by a cal culation using an
operation process device which is not shown. Based on

the calculated 10 results, the scribing device gui dENovember 2006

body 342 is noved with the upper portion substrate
cutting device 160 and the=-l d®@r - portion substrate
cutting device 170 to out the bonded nother substrate

90 (Such an operation maybe referred to_as scripjnc

o 08 R LG | ST ST SR AR 32D OF | Fhe | gatdd bar 326
exhﬁlﬁrﬂlﬂa rﬁ.ﬂb@xe?:lﬂ Ber 3Beﬁi6 difite baspaedi vel yhecnmtb st fsning
t he ont nd, t he Syr o)

otk Eoetoh i Peild T oReed At il 44 "Yllihes of
suthedds sthaubediratedsufpost ing pdrtidmSd ld6 andethe second
f f. f

| BSOS e Ul pa9 blenlopls Bohdacsee! ne
di & atreshokrage serReEHE possiont M 1A MGYas Fagether with
POEHd @RrdHiBgSarRohbifil dd18cagNies i B86 s88ond substrate

substrate when the scribe lLines 95 are forned in the

si HPRAUFLHH PPESAORA 43Ry AFLRE] tl%%%?ﬁ’rdﬁ"e@" -l f%ﬂ’st“te

cusg i:leBib?d& t@&ﬂgﬁo p?db.tﬂ.batfx_s i hedid bﬁ?ethenﬁimhh p devices
r .substrate ressi.n tating t

cHiEr thioBraR:Saas PHnLit Be U o hded pithds Gunetrate

CA0 iamp dedamped Aty athe tdieamputdesticasedA5130 162a of the

| ower portion substrate cutting device 170. As shown

in Figure 81, fromthe bonded nother substrate 90,

for exanpWhen fhepahde adaea pfi the dmnded mothey gabssrate

2¥whicH BPe 3 HEGONAY €5 bAER orheRhrid Pe HPREE .'t!.'Géi @lamped
are_ out ou

[y DR s B, ‘Hht 1o prRpeparLhL T the
R
1 o kI BB i Bala farnll BRIl 8 Rt el dhioof e Bondea
sutsdtheat gubstrang idmelde 17huss ehecbpadedumithay gubetirate
angh Fgog\ggﬁgresa%ﬁm@ﬂ%ﬁwsﬁn&h@mﬁ&'@m of all

ane
pthe flrst substrate supporting units 344A.

As shown in Figure 80, 1n such a state whare the side
edges of the bonded mother substrate 90 which are orthogonal
to esach other are respectively clamped by the ¢lamp device
351 and supported by the first substrate supporting units
344A, the four clutches of the first substrate supporting
portion 341A and the second substrate suppoxrting portion
341B of the scribe unit portion 340 are ¢oupled to the driving
axes such that tlming pulleys for rotating the timing belts
of the first substrate supporting vnlts 344A and the second
substrate supporting units 344B rotate (such an operation
wlll be referred to swiltching on a clutch 1n the following
description).
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In this exanple, the cutter wheel 162a of the upper

10 portion substrate cutting device 160 and the cutter

wheel 162a of the |lower portion substrate cutti ng22November 2006
device 170 generate vertical cracks in the portions

of the glass substrates whek®8 t-he cutter wheels 162a
rotated, and a scribe line 95 is fornmed. Since

protrusions are formed in a 15 predeterm ned pitch in
circunferential direction of the blade edges of the

cutter vvh fekerlfRe, c Meydienn o £Cc thekSowa ve hyt ¢hamndiengifh the

f ab 0% of, th h n

8t e bbb g AN L8 ocons
Suh&hm&h&a fthporrtingy partinnanngsﬁmxﬂwkﬂQQpiaOn, the
cutt a :
L s
bpazrweﬂmbcidatﬂerabytovbﬁratlﬁgPFﬁée§€FW5§3€uPPEFti°n on

%kgi Y Qd g?n@haobaﬁdﬁatﬁtherCHﬁBQErH@Sebooblhﬁﬁed by

or

he bonded not her ubstr g
nﬁ}ze@lmn éewlvew 53p1h e demigantalfeehien *‘3}%5“ strate
b%&@%@}ﬂ%*&ehiaubstm&efﬂﬁsbyophfcambaévmee anfit tng second

syst { Wh
B ace Lo ASYHES PERVLG SLABE SO deIarY Fatadbody
bgadesiovat hlabngum«brgumémady Bid2 Shoth undtinuepbaﬁ'u%qnﬂ
N 5
SUE, SR i 08, e A LBt U g Eratioona
9a1ugnmhatcmanis provided 351 the mr@@eawtbﬁa pybstrate 90
R.Y: 22 Novenber 2006 - 161 of the four

cFutch unlts of the second substrate supporting
portion 2413 are switched off while the bonded nother

substrat eSQQobStHB?bBﬂiﬁlﬁg Fevalte beiaeww Sebslides, the
SRS LoHB R ST SappC B BR e ene
3QﬁﬁlQ&ﬁmblagrryeincaihed #nddeecond substrate supporting
portion34lleidestowardthesubstratccarry-inside. The
timing belts of the first subatrate supporting units 344A
of the firet substrate supporting portion 341A and the timing
belts of the second substrate supporting units 344B of the
second substrate supporting portion 341B moves the bonded
mother substrate 90 in a direction opposite to the moving
direction of the soribing device guide body 342 at the rate
same as the moving speed of the gsoribing device guide body
342. Thus, the bonded mother substrate 90 does not move,
and while being held by the clamp devices 351, the bonded
mother substrate 90 is supported without being in sliding
contact with the timing belta of the first substrate
supporting units 344A of the first subatrate supporting
portion 341A and the timing belts of the second substrate
gupporting units 344B of the second substrate supporting
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not her substrate 90 noves toward the substrate

carry-out side with the first substrate supporting

portion 341A and 10 the scribing device gui de body 22 November 2006
342, and noves to the p05|t|on to be inserted into

the spaces between a pluratit3®of third substrate
supporting units 361 arranged in the lift conveyer ()
porti.on 360 i th a predeterm ned spaces. 15 As a

s&94H d for formng scribe lines in side edge
portions of the four panel substrates 90a for cutting

four pa”eln%gbsﬁ.ﬁgé&sorp%eo b-obB9 BORELIPUG Une images of

substrate otating_the
wHhiel £189% aéﬂ-gnméntufmf;é? apérﬁhwgm tnrlasemeafttmwgk angle

Q¥ Ghel $onded mBeneY! bﬁba%Qa\ﬂ@egb %ﬁﬁﬁoﬁ%ehhﬁsﬂ enel clamp

portion substrate cuttin

g afl.v' 170 ﬁi‘g Eﬂ]g 1
néevdeasdnd R Bi BardZoBs fsghf"ﬂnE?rBoﬁl hpct20Ryp-ong
beanef Eaﬂ.b!ﬁbydékﬂmeh ehiide bbays3NE] raittimy sitagtspesdinion

SR OEL R PR By DSl IS5y U Gpgation

sqimiauﬁsedeuppe nthidol dainet mwnar eBandrcge@l'mncuhgulated
| el exal ggfigmm%%&v@éure 6b%%;remnig @Bes Syith

Yeteen. | ura
t mhedusms poxtd on et ke mttténsa-’ia%@ Hépopls@ tévb lower

rl?:g.lo‘ilx' S 382tYhg deVAdd 17616 AAE1EY Wbridid mother
pI uralltY of the second subs{rate su% rtin 1
L FBS TRES 4 | SEre ERRSTER BARCPREDE SEEAIIAY FY FFEFaRLng
3413 it tiihg B9’ LRAeavnihtpepblaniddy.are | nsert ed into
the spaces. As shown in 22 Novenber 2006 - 162

Figure 83, the plurality of the third substrate
suppor tingn thnist ex8xiley theroungetwbachs l62a xespedttvely

#%%ihg@@ffaﬁkﬁé@ﬁ%oaﬁa% mc;t E‘ﬁ Gkl thh@m%

er s SUT ace

s@@&h@rmiﬂmf@ 20 cn prngssdmﬁ%tha@%‘c hﬁpisrﬁ%%aces
SahuPedt Resded TiRlshesesvBst 1 8lss 98 alé fddkndd BhAERE. front

surface and the back surface of the bonded mothaer substrate
90.

Figure 81 is a diagram showlng the second substrate
supporting portion 341B supporting the bonded mother
substrate when the gscribe lines 95 are formed in the side
edge portlons of four panel substrates 90a for cutting four
panel substrates out of the bonded mother substrate 90 by
pressing and rotating the cutter wheel 162a of the upper
portion substrate cutting device 160 and the cutter wheel
162a of the lower portion substrate cutting device 170.

As shown in Figure 81, from the bonded mother
substrate 90, for example, two panel substrates 90a in a




After the bonded nother substrate 90 is scribed by
t he upper portion substrate cutting device 160 and the
| oner 10 portion substrate cutting device 170 of pdmovember 2006
scri bi ng device gui de body Biﬁ of the scribe unit
portion 340, clanping (hold 8) “of the bonded not her
substrate 90 by the clanp devices 351 is rel eased.

o.ﬁfrﬂr‘f ESQPB@}QQR%&LHH ‘Eﬁe%@?& Sﬁﬁﬁ%ﬁpﬁ %gﬁ%gm‘thpeiower

34grai¢%f-r r@‘-né It ane Githonitafer SueperlWRRE poFidroaulliBg four
' Sdi&ﬁ.?@ﬁ d12€ 9Bl bt bi‘ Phe L Henddd rn‘ibt‘-’d&?téﬁa@trate S0,

ortlngﬁ units_361 and noved to a predetermn

? FURLER sk 16dR ok thspReT &rWééPPo%?b%F’aﬂbe cutting

5 veidvmé 160 andi ene ditber Weél}tﬂzbﬂlgbﬂ hthed WoWd®hortion
20 belts

nD 367 and n 6le. the
Thee o Tibg AavissoL7b gse HeRPISH NG Raseeea ana
umcttqdmd wdmn’w&therE edlgeamiaf pivet iddspIAy panalse90a.
_an upper steam unit attachment bar 381 for attaching
a plurality of steam 25 units 384 for spraying steam

to t he upgdr thbe exannia: thecoptiter whaeldhladofiviieempper
10 triarne aaeawﬁte t:awermgt &maal iso %ﬁ@@weht%? wheel

3 2 for attaching ura of steamunits

sheAA Rf st’éan%aﬂerhgorfm rmth?etrr%sq#fatiélsezdevwe 170
t igedamated vextidal ubghabREC 190 BHd aﬁbﬁﬁibﬁgpldfl aﬂ@e 383ass

ofORE AP YR8 R hn BhenboittaaCiatakal. eRl £ epave

Cc dd.va 95 385 fprmeﬂd ed Sinddepsobshs hbes carey fotmesi dn a

15 eI SRR TAYTE SOUSRER=GPEn e Ml g pece
reﬂaﬂsoﬁfrﬁm fagttesathetls 162m, mrﬁgtbeai Serkhavilag the

Ph aa;tb'f éﬁodﬂ“@ﬁ%f q:tﬁa”%&&ﬁh%s§”c9@‘¥ﬂel g9akB d8bsblate
of t conv Eortlon 360, an nove I n
gn are £ormedin %ﬁ&%‘%ﬁoﬁ‘h‘é‘?tr&tes .

substrate 90 passes through the break unit portion

390. Furt peLendf, 108 LMY nstiiia Ylall§ 4PRE+ A Raa

20
including a mechanism for perlodically changing a pressure

to the bonded mother substrate 90 by a scribe cutter by
vibrating the scribe cutter such as a diamond point cutter,
outter wheel or the like for scorihing the bonded mother
25 substrate 90 may be effectively applied to the cutting of
. thebondedmother substrate 90 by the substrate cutting system

of the present invention.

When the soribing process on the front and back

30 surfaces of the bonded mother substrate 90 is finished and
the bonded mother substrate 90 iz in a state as shown in
Flgure 81, ¢lamping (holding) of the bonded mother substrate

90 by the clamp devices 351 is released, and the clutches
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unit attachment bar 381, the air knife 386 is

attached, and 10 in the |ower steamunit attachnent
bar 382, the steamunits 384 and the air knife 38522 November 2006
simlar to those attached to_the upper steamunit -
attachnent bar 382 are al s pPdvrrded. After the steam
is blown to the front and back surfaces of the not her

t th d 15
poof o fallodVon Bhllel SF U B8-8Rd SEorESRE it 1ne
r erpR/kkon ARALB atiee m#@aﬂ boﬁﬂedmiﬂeertlwbbbndbd ddthexr
S FORLO 9N P! HpThil o udd Coh i SHB3bAE! Substrate
supporting units 20 361 and noved to a

prtRAYTHATHE P an #f 3By upper direction (+Z

direction) along vertical direction, the bonded not her
substrate,lﬁlo I S ved % ge bel t conve%

provi ded i eanﬁl r 88RWRNi4R pBLETER (H?'t hehe second
S Mmampya:otﬁmgpdftiai 3t4 hB dﬁr@tﬂmmucﬂma tofded

o R | Bt BT o8 o, RowaRal Bhe stbadaEe: Rageyout

C

usilide gdth fhenf.irhe mhutmdtbcsummﬁgslpoﬂﬂhm EaA and
9Qh‘&a§§fe di'ﬁ%t Q%G%Jmeeagaggh PRR 'nP 093989“ h%ugpsition

t he bond strat I's’ cu

t $opbe Lngarkeddnte the gpages betvpen easlumlmm third
Ohu%fsftl@:&% reibhats ﬁ@af@hﬁbe@% ﬁ S.le.q: conveyer

t hr ough gm break unit portion
oE'PrltF'Pé‘ ﬁéﬁef“’ Bo 3t PEFQ@t%'Ei"ﬁﬁdsP§°FS -be support ed

by 22 Novenmber 2006 164 the belt conveyer 385 is

t aken up the r qbot Then,, .th anel
Substr a eABAEFEERLAY WRtnoex fapnrnd Hilure T1REG 3N o1ae
4@@9@1‘ pantimerqfe¢lmafpyrngam@bcﬂubm:h:aﬁeqoand for cutting

 BpEEShEHeYbhpBOrh SN 460 of fHE DAL SofRl Viiihtrate

anel I nversion
rEerYeErﬁﬂéipﬂnendsl;l@t@t%\!m UOa ¢ub’mx wheel 162a of the

upper portion substrate cutting device 160 and the cutter
wheel 162a of the lower portion substrate cutting device
170, a seribing method shown 1n Figures 56 to 58 in Embodiment
2 may be effectively applied to the substrate cutting system
according to Embodiment 3 instead of the scribing method
shown in Figure 81.

A plurallty of third substrate suppoxrting units 361
are arranged in the 1lift conveyer portlon 360 with pre-
determined spaces therebetween. As shown in Figure 76, the
plurality of third substrate supporting units 361 are held
by the holding frame 362 via the plllers 365 such that the
plurality of the second substrate supporting units 344B of
the gsecond substrate supporting portion 341B of the scribe
unit portion 340 are inserted into the spaces. As shown in
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carrying robot 410 and inverts the panel substrate 90a
upsi de down to place on a separation table 441 on the

panel terminal 10 separation portion 440. Regar di ®QNovember 2006
the panel substrate 90a placed on the separation

tabl e 441 of the panel term *&”2 separation portion

440 by the inverted carrying robot 421, unnecessary

[ f.th I b 9
SehLoSTE £Tr et RAUHEAERY ot BY b SopubRs Phfe supporting
urnmettss3I8y goe t aorangmd vauchetinh i 8 nsurtf2cerofi theal timing
. iy g
L REL SR ESE By Gyt BARALE hothed Mhatrace
i 3@ Asi nwer dbon 3 ayriapewd theEegongsudptsgterrupporting

SCin i B 4F RRdwRBennthd e ayP bodle@®mélhe? substrate 90
Enbodj nent 2 as the scribing nmethod by the upper

potd i & he, »12¢82- cutting device 160. and the | ower
portion substrate cutting device 170 of the scribing

devi ce gui 25 ,body 342, a ttin rogess of the

bondes ouehey £natkagdsa ribdiad Aheihiiie Dol s diSrinen by
betlmupped. poxtidm ﬁpb_asra.t_nmlkmtﬂ.rig) ﬂm 160 teh@ the lowexr
; BRGAE subet TR S VALY Of HhilCapd B i didbuice
glaides hady o343 ofinthe saribeypaisf peritdone 346 e Glamping
SUSTclfy ) a5 RNIRGMERYE Hither sHHhtradie30Nay 182" clamp

descri bed. However, the present  .inventjon is not

| i HRVPe 351 AR e dfRsed n e ThE el bedRendadmobhep subgtrate
2plabéd orsthablaralibgisBtRe sitridbribssbetratdetbporting
R Al e PR seon, ChaF e PhBa Bt ag sorsion 2418
sulsplated mretheqiuridrtysabsihenthiod diies tdtee supporting
f ' h b ' ,
"ty ¥, Sl aheld €00 UODkeARE S PUIRERO pLBIEIRITAE. yBper

c@dmactioy (tHedirretioy) brlope Werikeaie dimastiom Then,

SRS kot a@Lnid' HHed S o tReIbHCRoEBENSE7 ana moving the timing
belts 361e, the bonded mother gsubstrate 90 is carried to
the break unit portion 380.

The break unit portion 380 includes an upper steam
unit attachment bar 381 for attaching a plurality of steam
unlts 384 for spraying steam to the upper mother substrate
91 of the bonded mother substrate 90 and a lower steam unit
attachment bar 382 £for attaching a plurality of steam units
384 for spraying steam on the lower mother substrate 92 of
the bonded mother substrate 90 attached to pillars 383 along
X direction parallel to the scribing device guide body 342.

The rotation moving speed of the belt conveyer 385
provided on the substrate carry-out slde of the steam break
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substrate, a bonded substrata fornmed by bonding the

same 10 type of nother substrates, a bonded nother
substrate formed by bonding different types of npthelovember 2006
substrates, and a substrate formed by |am nating

mot her substrates. <EnbodrmdfB8 4> 15 Figure 84 is a
schemati ¢ perspective view showi ng an exanple of

anot her enbodi nt of th substrate cu
DR G e pn, RBO e et Ep e ATHER TR LI the! SERE as the
pr:eaﬁrtiammemngmpébﬁm thettelsiingbeltS6la dfthe plurality

2125 FRerEnsed ahPatsfed) pRubbysRl, BHuthl 6k o o past
ascmtwe:speetionmm anidithay moykddt syncpentzationnd Thus,
tlﬁ'sedgﬁ\mtﬁgﬂdﬂﬁﬁg aﬁug?é G4 £5as ifrough the

br| Ie rmterl a strates suc ass substrates.

Fibzemk mndt portioy@AG.ates” are not linmted to such
single plates, but also includes bonded substrates 25

. formedbybaondi ngpai r sof . substrat es

" subst r at eF IR EFd OBy T Pﬁn?ﬂ’&Wnﬁ“Ba?f@e qu% n@b%t"r%eé's ateam

Then Bt attteahaentt ban Gal),S the ate dodify 386 Lbeapradend, and

e
otm sndt dthe plurkhifey &5 pamnagubgttmas Fitaghed to the
ezbagggﬂat ett%?és&ﬁae,h%arw é‘fé B9 sof o@@é@' CAftor

panel onded substrat es)

trtém istfigam cira)/éxlaawnd@prt £ppatacnd back sNgFesss: of the

20 hehS Gunitiz@t «200, b@ﬁé%i@reﬁéﬁh.ﬂﬂﬂ or tHd) Frioalte and

cutti ng system 50 accor F‘l%gto Em._ badi n;@t 4 has i

siBAgKar sREE AR r @ o SPE BOFDRE (FUPhRALR +8r cppRietely

t esysovked .r at e supporting device 120 in the substrate

cutting system 100 in Enbodinent 2 is replaced with

the substrate supporting device 520 of Enbodi nent 4.

and a pl afdlertthepdcsiippbbonded pekher55bsira teiyis placed

Widithe BAurality of the third substrate supporting units
361 and moved to a predetermined position in upper direction
(+2 directlion) along vertical direction, the bonded mother
substrate 90 is moved by the belt conveyer 3835 provided in
the steam break unit portion on the gsubstrate carry-out side
at the rotation moving speed substantially same as that of
the timing belts 361le of the plurality of the third substrate
gupporting unlts 361. Then, the scrlbed bonded mother
subatrate 90 passes through the breakunit portion 380. Thus,
the bonded mother substrate 90 is cut and in a state to be

supported by the belt conveyer 385.

A moving or stopped panel substrate 90a which has
passed through the steam break unit portion 380, has been
cut into panel substrates 90a, and 1s to be supported by
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substrate cutting system accordi ng to Enbodi nent 4.

Thus, 10 the like parts in Enbodi nent 2 shown in

Figure 84 are. denoted by |i ke reference numer al 22 November 2006
Detai | ed description wll 13 mtted. Regarding the
substrate cutting system 5(5'0 g cording 15 Enbodi nment

4, a side on which the first substrate supporting

de%fhseoei?toabgvhgsgtﬁb '%e&sfcsﬁ r\&ﬂﬁyoﬁ ﬁbﬂﬂ%g 2bBot 410.

carry-in on strat
caFhren nthee pogell gubstyatg 2Padis Plased podarpraglholding

SURSEE 6L 4826 BEOWn Sitiferted t B&riPlh®VE8Bot 421 of panel
descrl%ﬁ. "lffc the s bst{&%e cutting system 20 500 of
t FERYe b ROGH ection in which the

substrates are carried (substrate flow ng direction)

s +Y  dingel o LLom LOg, SYRSLLALS: G3N Krl FaSLE dfurason

the substr carry-od
t hantk umnutoes 420creceivesdthe pangl eubs&wad;nt fogofmém the

o6 SFLAP LT oES B b A 08 s

pr%ﬁwrd &9 Rlarr) oR quswaaﬂronm%b#v |4§t1 %@ﬁa@%el terminal

S Uysuzba 1 10h 1P Qg b 240 and - second substrate
supporting portion 5205 of the substrate 30

supporting device 520 respectively includes, for
exanpl e, fliegezz:fd:lrr@ th&)spaméb sulwu'&i:dﬂgBuai piabaddiAon the

ot b D Ao RE R 1ol oyt et Bhipp Erton
oftlli(h'bydﬂ'm :bnwgrtled |mmnz2xm di2dr, P0EcessdBy portions
g;ﬂl %fgﬂgg ﬂl&% Etlﬁ frirh$haSy0s @e?%ﬁ%ﬁ' £Boi ”E}&e; panel

secon substrate sup fing units
arsubehnades f0anby &an | URBgCesRAFY E‘P%ﬁbo"! H@W"f@efﬂﬁ@hﬁnism

pajfd ?%vti@ehhﬁeafrﬁi@%ilﬂelédgﬂdp&ﬂtﬂﬁohé‘ d#'&he seearation

Ion i Tudinal rectjon of 5 min franme 11

Sﬂ 25-F3ave %BFFQ“5°S'47def9FéW"(5‘fP1(ﬁweb8fa’% gsertion
flzfcﬂ;totsqbﬁitr abh®wnyupporting units 521X-provided in the

first substrate
By employing the se¢riblng method shown in Figures
61 to 70 1n Embodiment 2 as the acribing method by the upper
portion substrate cutting device 160 and the lower portion
substrate cutting device 170 of the scribing device guide
body 342, a cutting process of the bonded substrate 90 by
the steam unit portion 380 may be omitted. |

Further, as a method for cutting the substrate, a
method in which double scribe lines are formed on thes bondsd
mother subatrates where the glass substrates, which 15 a
type of brittle material substrate, are bonded as mother
substrates has been described. However, the present
invention is not limited to this. When the mother substrate
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supporting portion 520A. The first substrate

supporting 10 unit 521A has a support nmain body 521l1a

el ongated linearly along the direction par al | el {20 November 2006
the main frame 111 (VY direcgég On an upper portion

of the support main body 52 a belt receiver 521b

for guiding the supporting belt 550 is provided. On

G SRR S B P 0, e

ate carry and
araanmmamadamm bmattl@ mag qré«né{ m@mﬁ%ﬂte FEeh ap ceramics
aa;‘-%% :.52*!?@; a%n@.ﬁbhﬂﬁ%o@z&ﬁbbﬁrate or the
r0VI A “cy Ilnder rodo the ¢ 521h_i s
D it B tHOS ROr Gt t A E 0 BEBSEEERe B Up i FoL praTD e,
qratdemnugﬁt; Rea SeDPY Saw]ta tul@ ihgdyladd o a diaeend cutter,

gU| d% é%'é(are rbow de One end of each of the
1R 55 % 8'8%Ferted into the Iinear gui des

5219 is Jointed to the auction plate 521e. The suction

pl ate 521
Suppor ti e BepETEEg ) BEF blbAEeBL a8 ana1se e} 3o motner
r sodiataatene ab@w@é@dmm@ftrms lfPﬁ'{n@d9bYc bpnﬂéagbg}:hﬁh game
g’ 84 n@éﬁé&e sWBktRaltasN0l tOREWA hé R E R e formed
to he first substrate supportin £ rt|on 420, _
sm%ddiﬁﬁ%ﬁﬁg FHEGBORJeG‘%’Fg & opnd a
b)éx@sﬂii@tﬂeomdm@maw Magdnatilel methei subw::mepl ace
on the supporting belt 550 of the first substrate

supporting unit 521A. The cylinder 521h has a
SiBmboddmenft: &>t wo- stage 7 22 Novenber 2006 4 - 168

cyl i nder. F?ﬁuﬁgn 4 %L'Q%&;ﬁrﬁé &y e&%nggﬁtti%”%?§s§ﬂowih9

air into e Ccy netic va
wiaine pxpmphet of smmhher r@u'rs%imw mfaftéesm!eﬁtgate cutting

S%ly%%fdmvsbaofaﬁﬁgch@ttnuk@reémahv@a&ut:ﬂnOﬂnIvmwiet ham the

t hé supportln 50 as sho i.n Fi gur
EREER G SEY PR ERORor FRERTATRP | RGO L REr apbatrates

st Late HGrwardite ownbebm:zlaaée Hodiallisenithetlude single

rle g.(élé'n i%mgg%@%t@t%ear sé rsaéeelg shect% h%rood plates,
plastic substrates and ceramic substrate, semlconductor
substrates, and brittle material substrates such as glass
gubstrates. Furthermore, the "substrates” are not limited
to such single plates, but also includes bonded substrates
formedbybondingpalrsof subatratesand laminated substrates
formed by laminating pairs of substrates.

The substrate cutting systemaccording to the present
invention cut the bonded mother substrate 90 formed by boding
apair of mother glass substrates toeachotherintoaplurality
of panel substrates (display panel bonded substrates) for
producing, for example, pansl substrates (display panel
bonded substrates) of the ligquid orystal display apparatus
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supporting belt 550. 10 The pillars 145 are provi ded
on the upper surface of the guide bases 115 held in
the noving units of the pair of the guide rails 21Rovember2006
provi ded on the upper surface of the nounting

structure 110. Above the pt|1}18fs~145 the supporting
nenbers 143 are provided parallel to Y direction 15

the fra 8 of the main frame 111
2'& ghﬁﬁ?r :%Serqlé dleggsj’l?% “Fre respectively
attached to two wunit attachnment nmenbers 41 and 42
bri dgi ng +SARROT, 1 ' t LN @
or t hogona to the fraﬁ%gn%f¥ﬁe %ﬁéi %@? ?cﬁﬁghiﬁﬁ S En
f baddment ¢ bagha simblanmiripisse ars Bmbodimenty 2 except

Fighd! €n86 tﬁﬁoét?oéﬂ%ﬁ‘d éﬁbpéﬂb&h GRS IVEOPR ulnnaw Eh‘bstrate
521A as noved toward e substrate carry-in_si

th
t Rt tdag BYieg e °@e B2 ohy FﬁBJ'%‘é‘EGnUith the
S&Wdt&h&i%t@mﬂmmm&e 5820. ofis Exlt@dineht he, and a

t St rtlng belt 5 | S
SRR, % peufRbReipd peltel U0 R g HthiR cne
caub}e%mtel dettsng Lgypiretme dclmpxm.egoebtzmbuﬂﬂaimek 421rhus,
h t u
oy Be Tk B 7 EyRbBRUAIE il Th wuekS 04 WiMgenotea
3bysdpper refigrence mmexaknd Retpided descyipitipnl Wé}l be
Sohmithkegt.he first substrate supporting unit 521A and a
| ower pulley 552 of the second substrate supporting
unit 5218. Then, the supporting belt 550 is hung over
the pull eﬁégéﬁéﬂngmﬂem%wﬂﬁﬁ’@ﬂgEﬂﬁem-swccefding

bBROPRARRBE £ ¢ B YoPRIELH B8 BREe t 5bRL REe ShpRor e eng
sdppdoei 520 dsi locm,ﬂ.sandftheedcum aseA aedhetrhdencarnry=-in

t BRER did o Bl o WELER fhe SHItAAe Bpiex1RgIaNG1Re 180
t he poeated 1@5@6@1:@7#@ tpare A BIDstingteanmpsiYsapposide in

f Ehate SLRR, r%t aesaypﬁeit,hng Hiche Al BAkE1RY dfftem
gU|de bases i nce
of the present invention, a directlon in which the
substrates are carried (substrate flowing direction) is +¥
direction from the substrate carry-in side to the substrate
carry-out side. The direction in which the substrates are
carrled 1s a direction orthogonal to a scribing device guide
body 130 in a horizontal fashion and the soribing device

gulde body 130 1s provided along X direction.

The first substrate supporting portion 520A and
second substrate supporting portion 520B of the substrate
suppoxrting device 520 respectively ing¢ludes, for example,
five f£fiwxst substrate supporting units 521A and second
substrate supporting units 521B which are movable in a
direction same ag the moving direction of the scribing device
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t he novers (not shown) of the linear notors are
attached 10 to the gui de bases 115 for hol ding the

pillars 128 which support both ends of the scri bi2p®ovember 2006

devi ce gui de body 130, the scribing device guide body
130 is moved toward the sub¥&7ate carry-in side by
driving the linear notor, and the five first

h
RSB AIEA| Mo Bl el Bubb st g sana
subsdrthe eeond jaubstdiateAsyppoatting vhitier 521B are formed
SUPSURAYS PURRAE!dNMpdNhisngdite A1ddCridh \PRRIESE o the

are arran redet erm ned

e odl ne
N Esames L L AR LEAD kbouloRattuRinaL; Ghrarthen oE the

f raaes dddme angl 1{y Bapbeditompi n frame ill together
Wi th the scribing device gui de body 130. The second

substrate supporting portion 5208 of the 25 substrate
support I ng*Tpwre 86 920a mddecelew elEyone olEudes £iket substrate

h d trat { 521
Serheg JRIe (T F PPaRifBR” die ik "Bk Ak trate
d.smomm poreionr$WAg dhe Edoph mmmmupﬁmting
St e . ol
SrOCDY RS 3 sSURROY s AT SEIE PfREYE Bnearly
subbng | Aeudigecdion garpklalortenshe madn brape 111 (Y

| nedrgtor 414Y8) UGk @R BhphP BEREiok Yof NEES rf Q.fa:m body
m)w n the ct| on I at F§’é> | i near es 521f
1, & PQ 2§§°= d9pyaing B‘i*msawmvsﬂdw belt

t fEsd nag&ﬂ&@en‘fwrtﬁ&%ﬁ Epoﬂﬂibn bEltthe laﬁgbpa&d hm&En body
r.ane alde so as..to
DA, o P Bl ReaFy celk i s RindeYacarg apa s21a
dmm:tamdtmqar oFudehan, aon amglovestt canhretl ipealtioint of the
r t dev e Yy 413
e sl ooet ! 9000, G TLOTRNEETS MY 15 TroblBen, A
1 xyligidere node ofothescyhbrdenoyddh dis tmntqﬂeé;no aoEvBetion
anf dild 82HRY t@ntﬂlﬁhgﬂbggrw;mﬁl%nfsoﬁf haldlihg, main
pil lars 128 whi ch pport ends scribin
dé\ﬂd&esﬁﬁf‘de‘-:‘-near guides 521f are provided. One end of each
of the shafts 521g which are ingserted dnto the linear guides

521f i1 jolnted to the suction plate 521e.

The suctlon plate 521e moves to a position higher
than the supporting belt 550 by driving the cylinder 521h,
and receives the honded mother substrate 90 carried by the
carrying device which is not shown from the former step to
the first subsirate supporting portion 420, and sucks and
adsorbs the bonded mother substrate 90 by a suction mechanism
which is not shown to place on the supporting belt 550 of
the first substrate supporting unit 521A.

The cylinder 521h has a structure of a two-stage
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10 body 130, the scribing device guide body 130 is

nmoved toward the substrate carry-in side by driving

the linear nmotor, and the five second substrate 22November2006

supporting units 521B of the second substrate

supporting portion 520B al so /e toward the

substrate carry-in side. 15 As shown in the portion

(b i gure, 86, t,he f|r subtrat ortin

AP N R R T R A A D

vvi 1iirtds henes ayliindpdby ae elrcierdosgne 80 witvet hich is not
nd S LN [

AR o At Bl o R de dthetiery placed at the
unlowestmasim Bewew than $&e Bupgoy&dingcbed J@%@eyshown
rd 88, Sﬁiﬁ’@‘?{itg'ﬁ&%tbﬁbhiQEQnofoi‘ e RBeAl thc bonded

up

str e supporting  unit 5218 pears on the
r e'&%?%? BBPEISr&Fetf'ﬁe %ﬂwin%s&e#&ege@eaa&wﬁf@wiwins
52418 fTsonadie mytHdie subgtiate 9evoncthdSsgppaetingdybelt 550

- 130. Further n e second substrate supporting _
un?‘PPP%lé‘tig“ %\Aggt%%\grd the substrate carry-out side

with the scribing device guide body 130 and the first

Substrat e rife YR 19sU0ch §20610bBC0R1PRE i Wilizace

550 of the se%n substr ortin
si ok $heelowddenbasges i B @edd/ﬂaethg mwrmwitgoofame pair

thee W%ﬁ&&@grgfié 1120 nohvl Beaf ¢ 6fz Sthe Sifipeh! Qhﬁfacgzof the

supporti uni t ggears on the belt "receiver
mmm@n@o@@ruﬁpwsz Oof tPROYE sthe pdddare 145. the

m&s&sérm ¢ Miembazb 143 @ﬁebphewdbhegmlmm&odt\amawn
g ui

I N R ER T

besﬁpg&m nedlnvibiddiescielanaee rmembgctabvahy eadamuﬂmd rto two

qult %tt%?'@’%gass §+‘:§ a,;se dlfﬁ{ﬁg l%ir.g@gr?é :%%gﬂt‘?] gupporting

| arge- Fes et
bcmme:rmtm :Isutiétdda:te@tg@nf orrbhogorlhkchdhei Fgames 111A

| 331963 S0tiES hadWPBLamk 11 V18AEReOYHRE L] O Shembers 146
and 147.

Figure 85 shows the firat substrate supporting unit
B21A as moved toward the substrate carry«in side with the
scribing device gulde body 130 and the second substrate
supporting unit 521B. As shown in the portion (a) of Figure
86, the supporting belt 550 1s connected to the main frame
111 on the substrate carry-in side 1is supported by the belt
receiver 521b of the first substrate supporting unit 521A,
hung over the pulleys 5210 and 521d of the fixst substrate
supporting unit 521A, and hung over a lower pulley 551 of
the first substrate supporting unit 521A and a lower pulley
552 of the second substrate supporting unit 5218, Then, the
supporting belt 550 1s hung over the pulleys 5214 and 521lc
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a plurality of panel substrates 90a (see Figure 88),

first, as shown in Figure 87, the bonded not her

substrate 90 is carried into the substrate cuttiINovember 2006
system by the carrying robot or the like fromthe and
portion on the substrate cart§?in 15 side, and is

placed on the supportlng belts 550 of all the second

substrate sy ortin its 521A of
S b dPA AgSPBRCTINA oA tt i Smpaatle WhTe b4ER, SHANGAEa vy
S Ughe aneélmmpeaselrnoﬁnbbeh seron, suliet 1obel e ppsiatskng unit
2% AHPOLh A RieRbdrmhdUeiPEd cibhlh h PEERS 114 dM”cﬁE dudstrate
SO as positioning pins %
arqarmeduwt @ige thee hm temBiem .t he nain frama 111
The bonded nother substrate 90 is also pressed with a
pressure which |s not shown so as to abut positionin

pi ns (not TSoRAILIAF AR e the Jrame L1 Adds ghd the piliar
Orﬂm&ﬁﬁfﬁhé Eriaie name siikBwhHent kuppeay, firke eobdtdate

GRS AR BEH Ep FPIASTABeNA Y o Bt bifge 145. sinoe

s uim! maiversC nathghowat)emE 30eThdneaxsmotorn ereFuitached

R o

bysum@nﬂ dothremésr of1$theoscribingadgvigey B@éd%bodmé!!o
\%\‘gp eé’&%,}gin%h&on fﬁesum&h%@uaw ate @&ré\@vgaaafd the

e supstrate carr

c Igélﬁ?éd-' aRe OAETY-dRp sifenbyr driying, Féﬂg é&nﬁﬁrt H@t“r and

S £348 mfgw su@s%ﬂeesmﬁ@ortm@mmrﬁdwsgmna&f tthet harst
he bonded, not h

frane 1lB the sid g

S ORBBISES SPRUTEHRE SO FHOboRAPR: 8180, PafecrOMpES the
I eabatiratel yarirysdad side.t he cl anp device 150, the

clanp nenbers 151 clanping the side edges of the

bonded not her substrate 90 sink ap- - proxi mately at

t he same Ripdnnhlelitwof fdnadi givstraieguppayédngmnite 521A

MG S:HpStth@t Cpid SGIE - cjlﬁBBaimEH@)b%daﬁPﬁﬂ éd with a
substrate IS supported tp“PIerrentarlly by fhe
S@gﬁ@pﬂ:pﬁ@iggpt sgggea therebetween, and move in Y direction

along the frames 111A and 111B of the main frame 111 together
with the scribing device guide body 130.

The second substrate supporting portion 5208 of the
substrate supporting device 520 respectively includes, for
example, the second substrate supporting units 521B which
are movable in a direction same as the moving directlon of

 the geribing device gulde body 130. The =econd substrate

supporting units 521B have simllar structuxes as those of
the first substrate supporting units 521A except foxr that
they do not include the suctlon plate 521a, c¢ylindex 521h
for moving the suction plate S52le, linear guildes 521f£, and
shafts 521g, and supported by the pillar 145 on the frame




of all the first substrate supporting units 521A. in

such a state, the scribing device guide body 130 15

slide toward the substrate carry-in side so as t o22&vember 2006
at a predeterm ned position_gn a side edge of the

bonded nother substrate 90 6A%tfie substrate carry-out

si de clanped by the clanp device 50 in a horizontal

f ashi |

CoPPR gk Baid b SRR 14878k CEnd el 1160 SEM b0 o
gutaldehaditatbedndncanl dnyerhedgidaechbeny with respsct to ¥
Wﬁé&mﬁtaﬁgﬁr as art-3g bﬂ&ﬂ%%ﬁﬁnéﬁﬁiﬁ #lith Fespect

al 1 gnnent mar e secon 8nrrent mar rovid

0 nto the aﬁsﬁaéagﬁmvﬁae qyisia bedr 188 - o the gﬁéneciévsmeelam

5 thers Guglidis & el flelde hasled) 13l5 .des, the first
substrate supporting portion 520A slides tovvard t he

substrate carry-in side, and second substrate
support i n@Einge thenmboReess(hdesshowa) bff hthes Udgteaxt eotors

A e BaBhf 18 end Budahl fReod i UBA%LLRIRE Ytle Bl 1ars
sckahiwigiake sivppart dotioepds3®f thee sorilbd nigedevicte guide
10 Bctf'd%ggod%cﬁﬁcﬁibiﬁ b&&viééguiaadboaﬁqwma%mw toward

bf the second SUbStTate sypporting _unit

afirensitsinate sancy-daeiside by dydving §§@oﬂ-&“2£‘r mator,
Noufirhte 2008 sddena HiYthate %upper.-tuﬂg uiits 9418 of the

I heand obeRALe Bleporting nontlsy Miqm ke FolR, rowara

Sulind rmaihet3ated ditty -~ dmasddieon the results of taking

the imges of the first alignnment mark and the second
alignment mark, angle of the, bonded nother substrate
90 suppor dsdshewnhin cthenporddenc €b) 50f i Rlgure@ézomhen the

gm i saﬁbg%&éeahpgermgg dibt $51ADRRGAUP W Efaxd the

ody 1 j&%s art position an cutting
arRRhFeaRte0RRELY a1t & mltbrthﬁﬁﬁgihﬁnap%@‘&%ﬁuide body

PrIde Endlemhs ez8hbAA isBbBRkatBOWIp Ba&e.ﬁgomxme 521B, the

20 i%&%@% lr::e %thgssd ofh%hsecf[:{.r%{] %u 6\4:'1:% eglélrluppor%q}{lg unit

521A sinks below the scribing device: guide body 130, and
the supporting belt 550 of the second substrate supporting
unit 5218 appears on the belt receiver 521b of the second
substrate supportingunlt 521B frombelow the gexlbing device

25 gulde body 130,

35

Further, when the second substrate supporting unit
521B moves toward the substrate ocarry-out side with the
gcxrlbing device gulde body 130 and the filrst substrate

30 -supporting unit 521A, the supporting belt 550 of the second
substrate supportingunit 521Bsinksbelowthe scribing device
guide body 130, and the supporting belt 550 of the first
substrate supporting unit 521A appears on the belt recelver
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t the upper portion substrate cutting device 160 and
the lower portion substrate cutting device 170 to out
t he bonded not her 15 substrate 90 (Such an oper atiNofember 2006
maybe referred to as scribing or cutting by |inear
interpolation). In this exanpl& -as shown in Figure
88, the cutter wheels 162a respectively opposing the
front surface and the 20 back surface of the bonded

mot ke ofubberfles boubstrpitessepPoRt dngHItt SRlAfERm below
SUFRACESr vt d Odev£6k diide Wedy bE3dines 95 are

forned on the front surface and the back surface of
t he bonded nother substrata 90. 25 Fromthe bonded
not her sulidg aiﬁhﬁtidmroﬁm|mbsﬂm¢)aﬂe&ting system of

Bl Ry AT FLESSLAD 090 UEpaBRE e
out‘efamrextcm meclindyndo Eorexanniend mcpanemome@mwtxate

Whee 'P%Z%; %&??%e up%g) &g%lretsl [ t}?ltarc}%t’eet{%t%;er

devi ce 160 and the cutter wheel 162a of the | ower
portion suis rc@tﬁiw tthagboﬂaaaqeoéﬂar a&&é@ﬁ@@etweﬁa&md

pressed and rotated the es of the_g

s Ui Popddag 9F9228Rete Az e fo fpoh oTRR tnto
e%mheamlw sﬂtﬁa&reay\/eaabti:geas o0 t(eaqopeguraosa) PEirst,
subst r.ate cut n t

e, i, ghghaf Ao e pRRane St ol Eate, 99 12

5 apamsient dmber tthealaubsacateu mthiangosysttm hyf tthee carrying
9l bbbt %Qﬁ%r]ﬂtk%sff’}%ﬂﬁ? Lha p%!‘tt&%'h M‘hﬁ% Euéggf‘ate carry-in

rot at ed a Scri I ne

préickdeys @ods 16r plagedwen |ﬁh°a9uﬁpéaeﬂ§5n?ﬂe59 pFie 1§ @1l the
P Uil fhbLEBLEe Blip BQtEhE@%ﬁ%&E@L&B@ﬂH&Eﬁﬁ&t%hbstrate

wheel s 62x vertical_ cracks havin e 10 of
A RORD R GANE doop PRE ontels Fadhlens (1
t he thickness direction are fornmed in the gl ass

f’]:gzt rategy o b b late? &5 ihkﬂm%d?ngchnq:d Uih@%onég& h6ther

substrate 90 is pressed with a pressure which is not shown
s0 as to abut positioning pins {not shown) arranged along
the frame 111B of the main frame 111. The bonded mother
substrate 90 18 also pressed with a pressure which is not
shown so as to abut positioning pins (not shown) arranged
along a direction orthogonal to the frame 111B. In this way,
the bonded mother substrate 90 1s positloned at a pre-
determined position in the housing 110 in the substrate

cutting system.

Then, as shown in Figure 87, the bonded mother
gsubstrate 90 has its slde edge along the frame 111B of the

- maln frames 111 ¢lamped by the clamp members 151 of the clamp
device 150. The side edge of the bonded mother substrate
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Including a mechani smfor periodically changing a

pressure 15 to the bonded nother substrate 90 by a

scribe cutter by vibrating the scribe cutter such 2aSovember 2006
a di anond point cutter, <cutter wheel or the |like for

scri bing the bonded nother- 3@Bstrate 90 may be

effectively applied to the cutting of the

bondednot her substrate 90 by the substrate cuttin

s\ an the SPbFﬁﬁaEPegéﬁFYi‘grOeﬁi-%n BAel%l“g%#i%Ynéﬂ clamp

W?démszﬁé)flﬁlohﬂ‘rlﬁﬁgﬁgf bhethenggbeﬂrswa:ammeu?oﬂa@mo as
of. the four pane rates cutting our

pahth P& Lﬂﬁttbrcfﬂ 193&’3:&{ d%%%ed not her :
substrate 25 90 by pressing and rotating the cutter

wheel 1628"%:%‘:{;%65% teq Os[t 'foll].h§6 gﬁagﬁﬁocﬂﬂé%\%glbstrata

devi ce 16 wheel
mﬂﬁﬁhﬁnhuhemmahegcmmht@eaehm@@e!HMEraﬂneﬂtQVﬂéY¢13mped

be e? ﬁ ect |dg‘;i|&u_r|_ 8 5@,% %@SﬁeﬁmQQl 501 aindBg the

trate cutting system

y ap fot
3@%@@% 96 E%Eod?md 3mpthege thb@@mem%@ gink ap- -
attied GHMe Bime [Ald 'EG £né Gellghtd o@rﬂféi‘b“bndad

g3ithe cutter wheels %O 6 175 of Q
RSEhesub A tBantd o FhpRg iR PoBdeAdaRHer Aubstrate

Ifgwe?sp@ﬁpp??tswm;imﬂtmmmﬂ]@ thz éﬂ;ﬁpof c;]:gatir:g helt 550
ir S

S e fReh; RER e, iR iRy Bhtenadaiong
substrate 5 supporting units 521E of the second

substr at e ;3URR0L il 09t BO" LAG'LANA MIPHBYY el de1ae Doy 130

substrate carry-i n si trate C rry-o
sisdd.-dekomardephapgebsbrahe smr%&! 8idegq am tg ke at a

t Be-aHdHAFManBA PELLLDSA O d tﬁa@.dfe' é&be%‘f’%ﬂé@‘b@mded mother
sup orting unit 521A gon the scri ewg
TBiGc5Q [ EhB NP LHRES GBI Bt 08 GIRTRA S the
1&Qan@1devibe SURAGE Mdﬂ.d&lﬁ;.ﬁﬁasnﬁohhe e @ldst optical
strat u r uni t, 5
- deditoa G331 RBH the seting SeiRcRPoravieBeY RESuRREd on
52he. sthbinind dpvitoecgtbde fopdy 130 move along the gulde body
130 from waiting positions. Thus, the images of the f£irst
allignment mark and the second alignment mark provided on
the bonded mother substrate 90 are taken.

Since the scribing davice guide body 130 slides, the
first substrate supporting portion 520A slides toward the
substrate carry-in side, and second substrate suppoxting
portion 520B slides toward the substrate carry-in side. At
this time, the supporting belt 550 of the first substrate
supporting unit 521A on the scribing device guide body 130
side sinks below the sorlibing device guide body 130, and
the supporting belt 550 of the second substrate supporting
unit 521B appears on the bhelt recelver 521 of the second
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substrate parry-out side, the supporting belt 550 of

the 15 second substrate supportingunit 521B sinks

bel owt he scri bing device guide body 130, and the2November 2006
supporting belt 550 of the f| rst substrate supporting

unit 521A appears on the bel t173 ecei ver 521b of the

first substrate supporting unit 521A from bel ow t he

SoREPBFERES uRROR YL HRE 4y pdbie sBEe RPRaFt Iy berte

s| 6dOngracootatt siidindgeconteot swithcthef lowerbsudfdoe of

no r r 0 h scribe lines are
fo%ﬁgdbgﬂgég ﬂﬁﬁhﬁg suﬁ%ﬁﬁété substrate by the
above-descri bed scribing nethod, as shown in Figure

89, with tﬁ@xpommh@ﬁesfgﬁiﬂ P éﬂl‘ln"&“tﬁ'& 1hBGes of

scribe line 95 is forned elng supporte
e

suppefliset abgruentmagk it m%&%ﬁweu mark, angle
Sueﬁomensoma&u&eﬂ&r U et B4 RN Ndik Wﬁé&”b 6fhe clamp

AR S A, Saplais % BRI Qg ene

t heebbbotieg detites guddst baﬂy Hﬁ)pmuﬂtm bhersécpobrttion and

S BEF s 400 o B Lot U o R A IE S B M 0
orPXORess Gevioedwhohcie modr shows. -Baiszsi opathe calc:ulated
surd AEEEs Oftﬁé‘%é&%(i% et %g&%rﬁéﬁg%@ﬁk M@i with

steamis blo heretd is renove air

Byths® SRPSF E%t %% swbgtraterathing éemieﬁt 1%@%’@110 slower

stgéﬁ@ﬁamﬁubberheamm@aévswatvbawca@ ﬂ}f&/baﬂdéaenotner
i nes forned

scribe ar t here

oAanrEane 89 (SR ORa5a AP BAYIPS CoRBFERE L R AEERPLng
siox ecd thiet ey rfya delnaay timierpafldtieoniat her substrate 1

are heated. Tn this way, vertical cracks extend in

the thickness direction of the 10 not her substrate,

and the bdmdsbisoekampiabats showd)insFigunpl 88 cltheooutter

sy ZbagRrosfiu LIk bBYpSLRY. b Exont S0Bfhae sug) the
opack surface of the bonded mother substrate 90 are pressged
onto the front back gsurfaces and rotated. 'Thus, scribe 1ines
95 are formed on the front surface and the back surface of
the bonded mother substrate 90.

From the bonded mother substrate 90, for example,
two panel substrates 90a in a column direction along the
upper guide raill 132 and the lower guide rail 132 are cut
out for two columns. For cutting four panel displays 90a
out of the bonded mother substrate 90, the cutter whesl 162a
of the upper portion substrate cuiting device 166 and the
cutter wheel 162a of the lower portion substrate cutting
davice 170 are reaspectively pressed and rotated along the
slide edges of the panel subsgtrates.
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15 the supporting belts 950 of all the second

substrate supporting units 5218 of the second

substrate supporting portion 5208 are carried out 2hyovember 2006
the carrying robot 240 of the substrate carry-out

devi ce 180, and thus, a cut-bbied nother substrate

90" (ml!l end) is supported. 20 Then, the substrate

carry-out device 18 0 and the steam unit portion 260

noves toward the end portion on the substrate

carry-out sndauéﬁaxﬂnmf tRe, cuttehalied 1N 1628U6 £ Xhe upper

th bi dy, 13Q..th d

LuBoRFPD BBREFHER okl Bl Log B50°650 Hirrer wheels

suusauatcﬁ sthwoloway portion Wtanaa:esluzmt:txwvaddvlm 170
t 4th

SUBshiake" Udeiy Selfond! 101 ehd | BBreilfis or the glass

unsubs@xg L2 mnmthgmﬂ&qxgmawleé% ¥rtated, apd & scribe

SnEndl U DF SWembilt SEIMN AN G Iraoderkidd 1n a

suppeAet ﬁé’ﬁﬁnp@ Hoh A3, perd P gﬁ“‘tlhéd%?tm? é&ﬁ Pﬁe edges

gggb tHe tl-:g%t&rrmzeszwasnat. emummb | 1 u:&gc&a xh@vm_be:he length
- uni f rom he

¢ P8 At opi B’ 1hg MhadidiasioR thAa P4 Sl 1REe"In the

nothliokaksdi dgl;rechﬂ.ant arei fhrmhd ﬂ.nwbhesgil.&asesubsttmtes.
cut bonded nother substrate 90" (mll end). 5 Thus,

the supporting belts 550 of the first substrate
support i ngFunther52ai esrdbing qupkhed i nging| as artter head

gﬂaﬂudiﬂ Bt Mﬁ%ﬁpﬁf%ﬁ%&:ﬁcéﬁlﬁ o‘?xfan’gll%gsﬁcﬁ!‘@ssure

strate_"suppo %rportl on 520 are sequentj_al

er‘agﬁPel H‘PBd&dlﬁ"’ﬁB cHnpstrate} 99 v H’mﬁclb"é?%gc“ﬁqter by
sl vgbpatenatitid sbi-dbetdet td0\wrichs HEf £ G atfonidBo it c:utter

not subst r at ".. The ports of t
pRUE=RoPHEPL tBo PR 4156 %5 apr LR ohe hppad flotner
558ubgtrateuemmayt [be edéifeatddalPhapplilied to the cutting of

the bonded mother substrate 90 by the substrate cutting system
of the present lnvention.

As a scribing method for forming scribe lines in side
edge portions of the four panel substrates 90a for c¢utting
four panel substrates 90a out of the bonded mother substrate
90 by pressing and rotating the cutter wheel 1l62a of the
upper portion gubstrate cutting device 160 and the cutter
wheel 1l62a of the lower portion substrate cutting device
170, a scribing method shown in Figures 56 to 58 in Embodiment
3 may be effectively applied to the substrate cutting system
according to Embodiment 3 beslde the goribing method shown
in Figure 81.

During a soribing process by the cutter wheels 162a
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support of the out bonded nother substrate 90" (ml|
end) 15 by the clanp device 150 is rel eased and the

out bonded nother substrate 90° (m |l end) drops 22November 2006

downward. In this case, the c¢cut bonded nother
substrate 90" dropped domnmbrﬁ7?nfll and and cutlet)
is guided by a guiding plate arranged in a slanted

BRI SIS BT i oo ane on

e tHeWe TS BOwt -Lon wggtegteequtbim devizdddhe sl the first
the Ryl P P | s a
ubEtirRitad 4R 1665(}% dgtlEﬁiFQ 85 1APYH 11Qk f'%f*&{ B%betrate

cutting device ower portion

c uBLPR, r&é"@‘igcep‘i’?bi%'l' BR0As ARG ﬁg‘-ldeWee gpfond 2§ub8trﬂte

bodyiphdfit 1a o Wntit8y 5R1BCOES tAb haao?anﬂﬁﬂggﬁhles'r supporting
1 on

bst t t
onPEEE R aABRhovEet] FBEBHbrLPRte, PRREVCHE B1de and.the
subsbsirateacaneyhout isidé cWheaubhey ovedad theSsdb8trate
f nt th
| LBy e DOME ot S BB BRI, Ll ecate
suBypPPar&ingrentt BRMA an tbehecribilmg idetios gaddacbndy 130

Fe§iﬁbb§gnk'§bﬁﬁ18ﬁ tﬁgeﬁ&fﬁ@ﬂ% dé\? &? %l?fdésbc{i& 130, and

r su
20bBe aueportingdiedit §50sef fhe §9mn§ssgbetrathempporting

woaslipl 82 e apﬁéaﬁblsn EOSHE BE Creddvdyr W21 14£ the second
rate._such as ceram cs  _substrate, glass

mat e
CuEebpErate o aipEeR b0 N A4 o JIAhothpy kBoTs to the
meshbsltfatccuarrpgoﬁhesm@,sttm asupposst ity B EBW/ E the

5 in | ad
o 4835k pBBErote bl ittt 1A bl BeToy Rue prmibing
h@evmbmial@@odmm@e apdsthessuppbetinguvslt 880 &f the

S f m_. e

o?ﬁ%g%e#?g% ﬁﬁ%t@i %ﬁﬁrﬁ)qgﬂnoﬁ%ﬂrk S st rrdgtl(aé, or rreaaelt
byFeRpteE 3R ¥ afother yéegtoﬂuh@tmte sEHEnonting umid $21A
SU@ﬁéxﬂé Vel FOEAB V1 HAY ABVLEE FRLAChodPEB02 OFhug, there
E:{Tbgolpossibl.}l.lity that the supporting belts 550 are in sliding
contact with the lower surface of the bonded mother substrate

90.

After the soribe lines are formed on the bonded mother
substrate by the above-described soribing method, as shown
in Pigqure 89, with the bonded mother substrate 90 on which
the soribe 1ine 95 is formed being supported by the supporting
belts 550 of the second substrate supporting units 521B,
the steamunit portion 260 moves toward the substrate carry-in
sideandblows the steamentirelyon the £front andback surfaces
of the bonded mother substrate 90 on which the scribe lines
are carved to completely ocut the bonded mother substrate
80. At the same time, the water remaining on the front and
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15 A substrate manufacturing apparatus 901 shown in

Figure 91 is obtained by connecting a substrate

chanfering device 700 for chanfering end surface32Sbvember 2006
the cut substrates is connected to one of the

substrate cutting systenms 17 ¥0®,- 300 and 500

accordi ng to the present invention. 20 Substrate

o2 BRERBUEFREARLHEr b NeAn IS SHINSR (S v QoL the
systeamf ds bispacthegetbeisi removeddbly dbe @flr kindfe 71.

front and back surfaces and and surfaces and the I'ike

25 of the cut substrates. and for inspecting the
functi ons BY blowing tixer ateamionto the and;ﬂ-e‘edésut [Pl back

suBgteake 6@%:: taaaammm%&ﬁ%l %Hﬁ%mvscribe

descri ptl on he oper at 1 ons

cutipfg %‘%’é‘f%ﬁ’hﬁ-’&&"dl 'ﬁ’@et%FIE‘ﬁﬁ)é-liﬁ@ﬁt §°E‘“@@ by the cutter
exanabms :I.Glzw‘é:qb‘ei‘i‘auf@khﬂrunﬁi FPHanHiIYn @ifcde hEEHurface

acesPbund of iBeanothin shEiaate Y rbnbratens oia this way,

I i mereticad thasks Emtemdaml the Z&Mﬂaberdiﬁé&ionl&’ﬁ the

R ELENyHBEEREEN abioTHEN DoalANE SR PLUAI IRV o 16

or ned ng on the types
becomnlebﬁlYncbtder to enhance the funetionalities of
the devices which formthe substrate cutting system
5 1In the above descriptions regardi ng Enbodi nents 1

t0 4, the TARISEEEF c AT | FROWY AL ELTWYe B9 i BLL (Fhe Danel
bO@dl@&tré]@é@%OaSl&iﬂi rEalom ftﬁb”ﬁdnh!dbﬁaﬂhéﬁ Sﬁ'@§§rute 90 on

stratest eac t her. _into Iur ity o
b L ShEPo Rand habie o og0" Bk ralLyhe | belondy dunstrate
mmmm mp:pta emzm dfhethm mﬁnd lmmmrm iupidrting

trate h e lige
%ﬁﬂ%é gssie uze [ nven 9‘%@ Pﬁ%lﬁ t%%%gg? g&%t d“o of
hammgWMQprry -out device 180, and thus, a cut bonded

mother substrate 90’ (mill end) is supported.

Then, the substratecarry-out device 180 and the steam
unit portion 260 moves toward the end portion on the substrate
carry-out side.

Thereafter, asshown in Figure90, the scribing device
gulde body 130, the second substrate supporting portion 5208,
and the first substrate supporting portion 520A are slid
toward the substrate carry-out side. At this time, the
supporting belt 850 of the second substrate supporting unit
521B on the scoribing device gulde body 130 side sinks below
the seribing device gulde body 130, and the supporting belt
550 of the first substrate supporting unit 521A appears on
the belt receiver 521b of the first substrate supporting




15 substrates such as steel sheets, wood pl ates,

pl asti c substrates and ceram c substrate,

sem conduct or substrates, and brittle materi al 22 November 2006
substrates such as gl ass substrates. Purthernore, the
substrates include bonded subst% ates fornmed by bondi ng

the sane type of rmt her substrates, bonded nother t'

2R LA B LR B BT SbRR L Sh ke $855a hoay 130,
| aphaaj i tﬁgermlﬂmirtﬂ\g)ﬁdlatai‘sﬁSd MREShBREALR sliding contact

AR B Ioe? bl rack®es WA L8LCuBHAL o BHEE Bhnstrate

t’o resen i vent I on, escri
abeé,(hbleeadkubstrate with clanp deV|ces and
supports with substrate supporting devices which
slide as a out SU|de body noves. Thus, it becone

possi bl e JBhus, ShemypROFtdng baltsPBasthe ﬁi\?;@t substrate

di é@ﬁ%bfﬂfn& Hé;h%&oe@in dfn‘a €A6 fb\ifi:fﬁ%:ﬁ!tﬂigbbtéitt&%’@ thieBecond
ront an acC Surt a Stra

se?‘ﬂ’?l ¥he SURBOTARY GHEA o TRALE, a’%s ?.!ré) i fgpstrate

sy@&pp@fﬁib@ pOHnmah.sdmnnryaeequSnBﬂbslyabesught1mﬂio a

10 oiriradiiytt atatE WEtnRlt heind 5Pl Rihtncy £rom the

Cl Sower nu:(madd):h;a cubsionded awthienysupstzate 90°. The
COIPSpSEFY of the cut bonded mother substrate 90° by the

supporting belts 550 are sequentially released. Then,
support of the cut bonded mother substrate 90" (mill end)
15 by the clamp device 150 13 released and the cut bonded mother
subatrate 90’ (mill end) drops downward. In this case, the
cut bonded mother substrate 90’ dropped downward (mill end
and cullet) is guided by a gulding plate arranged in a slanted
state and 1s accommodated within a ¢ullet accommodation box.

20
By employing the sc¢ribing method shown in Figures

61 to 70 in Embodiment 2 as the gcribing method by the upper

portion substrate c¢utting device 160 and the lower portion

) substrate cutting device 170 of the scribing device gulde

f 25 body 130, a cutting process of the bonded mother substrate.
- 90 by the steam unit portion 260 may be omitted.

Further, as a method for cutting the substrate, a

method in which double sc¢ribe lines are formed on the bonded

30 mother substrates where the glass subatrates, which is a
type of brittle material substrate, are bonded as mother
substrates has besn described, However, the present
invention 1sg not limited to this. When the mother substrate




a clanp device for gripping a side edge of a substrate

and holding the substrate in a horizontal state; a

pair of substrate cutting devices respectively bei zNovember 2006
provi ded above and below the substrate, the pair of
substrate cutting devices respéBtrvely fornming a

scribing Iline on an upper surface and a | ower surface

f th t d de b
o4 AEREAL Pt SERER ARk A PRt editlat g plastic
t hastumw ahd ashibitthe mad:ﬁ:ﬂaaﬂgsmtnatelsuomualﬂa:amics

SRR GlasY YR EL A, iRy BBy 3EfpTEatd"r the

guildkebormethed ﬁgrmmidwtls@subswabe hwwebhe, Fortexample,
5 Y didsgtip @ew@i&g |3y techla%ﬁig%if&é' ‘&ndiéNmBHd cutter,

respect taq the clanp device; a first subst
suSForihiend 158 MAgh Be M8 %r ovi ded on one SI de inthe Y
direction with respect to the scribing device guide

body in orgder. {o _support ower urface of th
Subetr at o, PHREhECEEEE, dh BEbFEF Bt es JRbniaR, Befidenmother
beismbegratiejed bonted eubetratdefonméaebbednuﬂngiene same

10 ¥ pRSa i LiRa SRR % H5Hss8 AR MHhdthge, fommed
chélead:tCmdizw diﬂ&mﬂ he}meﬁ sbofsmotheat suhuplpoatesmg and a
p%h’t:%rﬁ%@ EBEm?&C Bi}dl ﬁ&'i:ihg E\I#E?QF bﬂﬂstﬁ?%?on

respectively 1nclude®a plural rst subs
supporting units and a plurality of second substrate

SURRAbbARReHRI &S, each of the pl urality of first
substrate su units and each of the plurali

15 of second %ugg?? F% uBﬁBFfPﬂb“ﬁH?QSQH%%¥%E“?n9?ﬁeshown in
di mgurensnlimgbwuﬂ.heuhayrﬁm&mmirfg at Bﬂb&ti:abbnﬁhamfering

d b Y di t
of 46§ Ep8 A4 s Shart g st i et ofthe el ibetiates
s ubstqrmrmctaﬂoporqnm g»fuhhe subatiriadevedttbogiaysteam=illilo0,
22 0] t t
S8, EHRVEeg WiedPAngoey the SfasibPlivORLbE,  ©

20 gsubstrate, the substrate being held by the clanp

devi ce W tdunpenacd xhanﬁbscifuﬂiﬁ@cawaxaiusahe g2’ $nd 03

substrate pporting. unit second substrate
SuRBovE 1 FRRR LB os hvahad By BeREher ingaorating an
?cihbpagtquesm dﬁoborh/apduﬁ:h@ EHd rﬁmédoruorﬁutiona of
nd te ttlng syste ccordin
1 YRR it oY Bk, SpEit e Rl gt Shd ARt S i e ke
25 aref sthecir subjratpisu Baldl for aindpect img ppos tfung:tions of
be{‘.ltxé Qﬁﬂﬂﬂﬂ*aé’”iﬁ’ﬂs the above-described substrate manu-

facturing apparatus 901.

In the above description of the operations of the
30 substrate cutting gystemsa according to Embodiments 2 to 4,

examples in which the mother glass subatrate formed by bonding
glass substrates is cut have been described. However, the
present invention is not limited to these. For example,
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first substrate supporting portion and a plurality of
second supporting belts provided on the second
substrate supporting portion. 3. (Amended) A subst?Eévember 2006
cutting systemaccording to claim2, wherein the first
substrate supporting units ar¥%tTuctured so as to
nmove away from each ot her when the scribing device

gui de b noves_toward the second,substrate "

L BRBTORAGRAo AT APANE .+, bES FRRYE” dfidriptin may be
wheerttbemed: depegddegi o8 Yhedbybedyofintbe subshzates to be
op [ _
SUSRE AT 1p YL B bt Phe MERNMAGHPEH LR IFof tho devices
f r wivlchaébrot the anbatratesentbilng g¥ete®-gui de body

noves toward the first supporting substrate
supporting portion and to nove closer to .,each_o

her
when the sERi BRRGRAKA G@aqHART ARG FoFdvF “ﬁnﬁ“ﬁ@sments 1
OpPROSH | itk g tdat et cubAIRGISHS t éms Unst Icaite 1eigt thegbonded

7 meEheR e ke dprnerbE naRirR Shgea ivLirng o cach

r obkher iritey &iplsirajuiitgenf dibplagoarelphave decdnode sachbed,

of Lrs t] [ a

o1 BbAEbl "t ISR L PR bR U0 s 15260 resont
gulowengipnr ist het sdwdbedgtodbhiel| er being provided

on each of the second substrate supporting units. 22
Novenber 2006 183 5. (Anended) A substrate cuttjng

syst em accOpdlisHpaiFayes which fan e appdkad §p the present

supfivent Cof UREIUd) ReERIONshNStLEEEs WHMILAG MERES mother
Ir

for go{:at ng SO as to vvitnd each aof theé att lasti
suBPBPEFALSReFeR A% L BTERL I j ¥@od  PiatRgqy plastic
appubatigtesatdarramicgubstriatef semd condaoterpnbdtrates,
be Cr.d hi [ i.d d

orahd BRLL s Sl SRbEFatls Bulll Ue TS Wilacrares.
t oFehthermoieag theambstradels Biclude bonded supgératag formed
g?ﬁ%z:grﬁ&WFHe%rﬂén 8o hbthed Wl thd e, Péngd& mother

I st substrate supporting units which are
ar FaRErRERY afermedo bvh dandding lfksrent gtvypes pdqdpother

angulst FESs | ovaAd substrd tRe timadehe LBRINABEHEY mother
means J s provided, and the other end is fixed at the
en%un?)%{""‘t'? 3+ 6. (Amended) A substrate cutting system
according to claim4, wherein the second substrate

supporting portio ;ﬁg'ﬂ&? \M@glﬁg Iy in an end
portion on a far ;klde Wi ire C B{fg'thefirst
substrate supporting portion, the w nding neans

rotating s@eAfund dwéu@emgggfggﬁgo%g%%gnp & bi8sent

belts as the scribing device’ g roaches

arkRven bl nascdrirpibed abe¥ee P 14 SoPVPAETRES il thy clamp
t Rawdd Pand shPPose s i Bube E¥a B \Wippdtd Y ngdl¥lrices which

slide ag a ¢cut guide bhody moves. Thus, it becomes possible
to perform a cutting process in two directions orthogonal
to each other at the same time from front and back surfaces
of the gubsatrate by setting the substrate once. This causes
the entire system to be compact. Also, various substrates




one end of each of the second supporting belts is
fixed to the wi ndi ng neans, each of the second
supporting belts passes through an area bel ow each2xflovember 2006
the second guide rollers provided on each of the
second substrate supportinglﬁﬁQSj each of the second
supporting belts is wound around the second gui de -

rol Ler of each_.af the second substrate supporting
unFfE BFrﬁﬁgergafiegﬁ ¥to the scribing device guide
body and extends toward an end portion where the

wi ndi ng neans i s provided, and the other end 1is fixed
at the end portion. 7. (Anended) A substrate cutting
system according to claim?2, wherein each of the

first supporting belts is respectively provided on
each of the first substrate supporting units so as to
circulate along the Y direction, each of the first
substrate supporting units are held by a gui de base,
the guide base integrally noving with the scribing
devi ce guide body in the Y direction, and along with
t he novenent of the guide base in the Y direction, the
first supporting belts circulate such that a portion
of each of the first supporting belts for supporting
the substrate noves at the sane speed as that of the
gui de base in a direction opposite to the novenent
direction of the guide base. |'. 22 Novenber 2006 184
8. (Anmended) A substrate cutting systemaccording to
claim?7, wherein each of the second supporting belts
is respectively provided on each of the second
substrate supporting units so as to circulate al ong
the Y direction, each of the second substrate units is
hel d by the gui de base, and along with the novenent of
the guide base in the Y direction, the second
supporting belts circulate such that a portion of each
of the second supporting belts for supporting the
substrate noves at the sane speed as that of the guide
base in a direction opposite to the novenent
direction of the guide base. ii 9. (Arended) A
substrate cutting systemaccording to claim@8, further
conprising : a rack provided on a novenent area of the
gui de base along the Y direction; a first pinion

provi ded on the guide base so as to rotate by engagi ng
with the rack; and a first power transm ssion neans -
for transmtting the rotation of the first




pinion to a pulley provided on each of the first

substrate supporting units in order to cause each of

the first substrate supporting belts to circul ate. 22Xevember 2006
(Amended) A substrate cutting dgétem according to

claim9, further conprising: a second pinion provided

on the guide base so as to rotate by engaging with

the rack; and a second geekdediClaagn ssi on neans for
transmtting the rotation of the second pinionto a

pul | ey provided on each of the second substrate

suppor { i A TS [ . . of the second

sugét rgjfk@g%%gg%%rstu%ﬁaa?{)gﬁ{"g %’gtegl?(?%ﬁﬁ)%@g “11. (Amended)

A substr at elagipt Hevige $ors beppiag cokide nglge Cofch ajubstddde and holding the
wherein a clutch is provided for blocking power to be

t r SHeRRIC 18 @ horzenialstale; the first power transm ssion

means an r ot 1.SS) .

Novenber 2805 10 e (ARSY AR NEBERE frided above and
sy btlem the sabrsthiaregthe pat lofisuhstratewl#ingi deveactespdctitélg forming a scribing
fi iiSt subst ratﬁgsup rting uni ts%tagd %ach of the

sedORg" S PERT S a%ﬁf%ﬁ&rlw FUHAFE &t lar sUbSHR’Y by a gui de

base, the QHbHG BRRE ghidb %gﬂﬁ!féryhdi'&iﬂ%@&h"\ﬁfttﬂe biltrate cutting devices
scribing device guide body in the e

direction, on
engiichfthaizeph of thehsubgitate autiiny deficesuip porvieblegelined ths upper surface and

fixed to an.end rti.o an f.ar,. side of the.first .
o} SRR R SR P P Bl i fSice e boay
S?Mx&@pﬁ)&h&ﬁ%@ta@ to B&BRAEBIE 79 ROV tdiRBriord P@p&@Hdi@Nar@Pthd X direction
fixed to an end portion on a far side o he second

sutsih Fespect Sy sstaniméeviess ti on with respect to the first

subst r at L4 ortion, _furthernore, while .. .

being r eg1 péllcéf i%\gbeﬁa?[]%56’6’8?@%1’%@103al?:eﬁngopr(}vﬁdeedf P Y€ side in the Y
s udigdctian evithSiepget td the sdfibing diide gatde Widytinersaaendpport the lower
substrate supporting units, respectively, each of the

pl WFiaes eithesubsirisotid ng belts is wound around a

pul | ey, f I e ' t s
Pt by S b U1t BN AR B8 otersice i e
subdireetion witlp pepédt n@thensctibing dadice gaide ®bd{ hreosliecnwdipport the upper
subs rang supporting units, the end portion being

adpHeen?t hesthslatescri bi ng devi ce gui de body, and each

of the plLpyalitdXqef usppporting belts is wound around

a pulley rotatably provided on the gui de base so as to

pass bel thw fits¢ ssbstrad sgppotking pertmui del Hedyecod®.substrate supporting

(Anended) A .sybstrafe cutt.in stem according tao .
c |P8ﬁ+ﬂn1{egﬁq9?¥ g l?lgfaﬁfgv G (5 E5ubSistis SURpRiHIlts and a plurality
PQFisk ' SPIAYS i
e S A, PR e SPREE supporting

samithiang en¢ef e pigrality ne decond tshbstuapp suppstiirfgawrdtsamdving in the Y
t I?ilerelct?ovl\{e g]or?gu vrvfltﬁ(ﬁ?e' movement of the scribing device guide body in the Y direction,
and a plurality of supporting belts are provided each supported by the substrate -

supporting units in the Y direction, and




14. (Amended) A substrate cutting system according to
claim1l, wherein the substrate cutting device

i ncludes: a pair of cutting wheels, the pair of 22 November 2006
cutting wheel s being pressed add2 contacted onto the

upper surface and the | ower surface of the substrate,
respectively, and formng a scribing line on the

upper surdaggef afed;up}ktﬁnﬁgmafs sappdraceitfut trﬁ&nﬁglﬂh@%@éresurface of the
respectively; and pair of energizing neans fo

pr 4bsfrag, ﬁlﬁdu‘aﬁﬁrﬁtedmn&igﬂd h)étfﬁaalaﬂnmdewwﬁewmrqsmct tcméétr direction of
onga, ﬁllgf s sﬁg}?&aﬁeg ufiif %.g(ﬁ laf ée%X‘ﬁ L d‘folékgs ﬁsglg ortlfxg Ginit along with

substra res Anen

CUtHei m@vmt efmha earibink ﬂ@ldecglﬁdeajddylﬂ thewhdiredtipneach of
the pair of the energi zing neans has a servo notor.

kr"_ 22 November 2006 186 16. (Anended) A substrate

¢ UtZt ' n%¥§&e§€h}%§&h§é ngctn%% )gs e% QEC%E(PK\Q o) 951%1 § h\?h&lsﬁqge plurality

device'is pr SO as I'n"an upper
| owé Bup;blortargt bedtn are]s?mc(u@mﬂf}dzeﬂl)lra‘htﬁ ubfiist aippottitigteitg provided on the
sy%?en1accord|n tocla wherein the substrate i

:fttstlli)séraf,pastugp ting gaﬁg)prag é pha_rghty(oﬁﬁ@qﬂglg(f)lpmmng ‘beltsI provided on

SU*P&tsre@érﬁls‘ﬁBEth@ﬁlp?Sﬁfn%?o?tﬁﬁprd' ng to claiml, wherein
"the substrate ed substrate for which a pai r

of brittle material substrate is bonded. {

3. (Amended) A substrate cutting system according to claim 2, wherein the first
substrate supporting units are structured so as to move away from each other when the
scribing device guide body moves toward the second substrate supporting portion and
to move closer to each other when the scribing device guide body moves in the opposite
direction, and

the second substrate supporting units are structured so as to move away from
each other when the scribing device guide body moves toward the first supporting
substrate supporting portion and to move closer to each other when the scribing device

guide body moves in the opposite direction.

4. (Amended) A substrate cutting system according to claim 3, wherein each of the
first supporting belts is supported by a first guide roller, tﬁe first guide roller being
provided on each of the first substrate supporting units, and

each of the second supporting belts is supported by a second guide roller, the

second guide roller being provided on each of the second substrate supporting units.
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5. (Amended) A substrate cutting system according to claim 4, wherein the first
substrate supporting portion includes winding means for rotating so as to wind each of
the first supporting belts as the scribing device guide body approaches and to unwind
each of the first supporting belts as the scribing device guide body moves away,

one end of each of the first supporting belts is fixed to the winding means,
each of the first supporting belts is wound around the first guide roller of each of the
first substrate supporting units which are arranged adjacent to the scribing device guide
body and extends toward an end portion where the winding means is provided, and the

other end is fixed at the end portion.

6. (Amended) A substrate cutting system according to claim 4, wherein the second
substrate supporting portion includes winding means in an end portion on a far side
with respect to the first substrate supporting portion, the winding means rotating so as
to wind each of the second supporting belts as the scribing device guide body
approaches and to unwind each of the second supporting belts as the scribing device
guide body moves away, and

one end of each of the second supporting belts is fixed to the winding means,
each of the second supporting belts passes through an area below each of the second
guide rollers provided on each of the second substrate supporting units, each of the
second supporting belts is wound around the second guide roller of each of the second
substrate supporting units arranged adjacent to the scribing device guide body and
extends toward an end portion where the winding means is provided, and the other end

is fixed at the end portion.

7. (Amended) A substrate cutting system according to claim 2, wherein each of the
first supporting belts is respectively provided on each of the first substrate supporting
units so as to circulate along the Y direction,

each of the first substrate supporting units are held by a guide base, the guide
base integrally moving with the scribing device guide body in the Y direction, and

along with the movement of the guide base in the Y direction, the first
supporting belts circulate such that a portion of each of the first supporting belts for
supporting the substrate moves at the same speed as that of the guide base in a direction

opposite to the movement direction of the guide base.
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8. (Amendéd) A substrate cutting system according to claim 7, wherein each of the
second supporting belts is respectively provided on each of the second substrate
supporting units so as to circulate along the Y direction,

each of the second substrate units is held by the guide base, and

along with the movement of the guide base in the Y direction, the second
supporting belts circulate such that a portion of each of the second supporting belts for
supporting the substrate moves at the same speed as that of the guide base in a direction

opposite to the movement direction of the guide base.

9.  (Amended) A substrate cutting system according to claim 8, further comprising :

a rack provided on a movement area of the guide base along the Y direction;

a first pinion provided on the guide base so as to rotate by engaging with the
rack; and

a first power transmission means for transmitting the rotation of the first
pinion to a pulley provided on each of the first substrate supporting units in order to

cause each of the first substrate supporting belts to circulate.

10. (Amended) A substrate cutting system according to claim 9, further comprising:
a second pinion provided on the guide base so as to rotate by engaging with

the rack; and

a second power transmission means for transmitting the rotation of the second
pinion to a pulley provided on each of the second substrate supporting units in order to

cause each of the second substrate supporting belts to circulate.

11. (Amended) A substrate cutting system according to claim 10, wherein a clutch is
provided for blocking power to be transmitted in each of the first power transmission

means and the second power transmission means.
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12.  (Amended) A substrate cutting system according to claim 1, wherein each of the
first substrate supporting units and each of the second substrate supporting units are
held by a guide base, the guide base integrally moving with the scribing device guide
body in the Y direction,

one end of each of the plurality of supporting belts is fixed to an end portion
on a far side of the first substrate supporting portion with respect to the second substrate
supporting portion, the other end is fixed to an end portion on a far side of the second
substrate supporting portion with respect to the first substrate supporting portion,
furthermore, while being respectively supported by each of the first substrate
supporting units and each of the second substrate supporting units, respectively, each of
the plurality of supporting belts is wound around a pulley, each of the pulleys being
provided to be rotatable at an end portion of each of the first substrate supporting units
and each of the second substrate supporting units, the end portion being adjacent to the
scribing device guide body, and each of the plurality of supporting belts is wound
around a pulley rotatably provided on the guide base so as to pass below the scribing

device guide body.

13.  (Amended) A substrate cutting system according to claim 1, further comprising a
pair of steam unit portions for respectively spraying steam on the upper surface and the
lower surface of the substrate, the scribing line being formed on the upper surface and

the lower surface.

14.  (Amended) A substrate cutting system according to claim 1, wherein the substrate
cutting device includes:

a pair of cutting wheels, the pair of cutting wheels being pressed and
contacted onto the upper surface and the lower surface of the substrate, respectively,
and forming a scribing line on the upper surface and the lower surface of the substrate,
respectively; and

a pair of energizing means for pressing and contacting the pair of the cutter

wheels onto the upper surface and the lower surface of the substrate, respectively.

15. (Amended) A substrate cutting system according to claim 14, wherein each of the

pair of the energizing means has a servo motor.
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16. (Amended) A substrate cutting system according to claim 1, wherein the clamp

device is provided so as to be movable in an upper and lower direction.

17.  (Amended) A substrate cutting system according to claim 1, wherein the substrate

is a brittle material substrate.

18. (Amended) A substrate cutting system according to claim 1, wherein the substrate

is a bonded substrate for which a pair of brittle material substrate is bonded.




