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- 1 - DESCRI PTI ON SUBSTRATE CUTTI NG SYSTEM SUBSTRATE
MANUFACTURI NG APPARATUS, SUBSTRATE SCRIBI NG 5 METHOD
AND SUBSTRATE CUTTI NG METHOD TECHNI CAL FI ELD The
present invention relates to & substrate putting 10
system and a substrate cutting line systemused for
cutting nother substrates of_various materials,

i ncl udi ng not her subst r 2ERCRITEIOY s gl ass substrates
used for display panels of liquid crystal display

appar at uses [ p ' y, a
substrate cu?@?%%£§§%téﬁ$Tg§§u s%f%#ea%@#%@%%#%cturing
appar at MANGFACTISR ING cABRARNTUR), nSBSERATR JSCRIBING
substrate Cyjsriag TN SudBTRATEABuMIREC MBARDY Used
for cutting bondéd nother substrateés pg?#@ y

bonding a pair of brittle material substrates to each

ot her. 20 BACKGROUND Affchls@arn\yripewme! s of the liquid
crystal display apparatuses and the |ike are usually
made of gl ass substrates which are brittle materi al
substrat eThelpeedentiltdvenyibilredatdisspd aymtpper @t s Q% ting

B T A A
t Imartaiea wedbhstaad esnoifo yiemgobsquntiesindsal iholodihg mother
SRAfHEtra¥ad"BAHA A Yiked %‘taﬁ'ﬁﬂ %egafslp i lay panels

process to 30 out _out a aX
oPfal baHdd FL¥RtAdr A18nhaY Apnanat uses: ang theelhkndand more

MRiatai cillaggt ea Wbz tira teObéwt f1fity bXvBeRA NGa MBLbSkrate

glass substrates is ggrforned. Ascri bl ng appar at us

O BEPHEAC ARG, BPBBREE o (RPAYS RS bing mathod, and

dissehbatdata duthimnpmethotiovhifh |dany biDiied £ IWIOBy s for

N%utﬁ:%fr?f%%%ided mother substrates formed by bonding a pair
of brittle mataerial zubstrates to each other,

RACKGROUND ART

Digplay panels of the liguid crystal display
apparatuses and the 1ike are usually made of gings substrates
which are bhrittle materlal substrates. The liquid crystal
displayapparatuses in¢ludeg displaypanels formedbybonding
& pair of glass substrates with an appropriate =space
therebetween and enclosing liquid corystal into the space.

For manuvfaoturing such display panels, a process to
cut out a plurality of display panels of a bonded mother
substrate by cuttlng the bonded mother substrxate which is
obtained by bonding mother glass substrates ia performed.
Ascribingapparatususedforocuttinghondedmother substrates
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Figure 93 is a schematic view showing a structure 5

of the scribing apparatus. A scribing apparatus 950
includes tables 951 for respectively putting a side

edge portion of a bonded motker substrate 908

thereon. On the tables 951, clanp nenbers 952 for

cl anpi ng .t he side edge portions of the bonded not her

s difs GHRG aed e PaDIdcnéadonTRE TS Btiikty Hodep Ammos tion
gﬁ&JlgyAnhxayxpalr of cutter heads 953 and 954
respectively provi ded above and bel ow t he bonded

not her substrate 908. The cutter heads 953 and 954
oppose eafiHguiriecd3 hitd 2dtesnmninties drinav howaites @ atteucture

ok Lk EEETREHp NRRSATLERC T b2 bl b Mp Pt { Y50 4nclndes
&%@%ﬁﬁeﬁosmnm‘@i@w patitiinad at s1ddcdgh ipertion of

9%l nWhiaRdt RSt KE A FuHEPFROE nt &ur
b%:il surf cg ofrgtl?we bond%ﬁfﬁgfgégbst%té%%ﬁgaagn

S EOL FAaPPipdethei p1dp edgpcpoRtigns of
95.'Zheabdn65d :iuxhaﬁsﬁbaﬁraealm ar@est t XONEN £F TH 68¥eB1ng

o e SBIAREYRABRCs et (K s R atln Ben mg 954
smmqhimslyammdmﬁ atmwee Enditiélow ethie r bdnd28 mother
ﬁﬂ%ﬁ{:::atfeoiof ut %‘E@bu{ ?Q&Q 9BRLR 9§H%§§o%‘ae %é%other

reakin necessar
HOR%@ﬁe hsﬁtss’tbﬁztﬁetsc‘}tpﬂ(ila)temtrﬁethéherebetween
substrate upsi de down) after cutting one of the
not her su&strates qI t he bonded nother substrate 908
for cutti NARPPAE &L UTFB0 hevdaaguch AR Enajure,
pmhdmtnatbmiddmmo&m&edumb@taSﬂdnsttbafme&% the tables

cuttl ng%%flegd3 ‘rif%'ﬁz'f &Il;ﬁ%sgggfh% %g‘it’fh f Sh% ﬂ[:l%rgﬂ back

sGmGﬁwameogoshBykmmdﬂ@:mnkﬁeziguhaﬁnﬁyy appaaaBUScBEBed at
C S0 el T1RG, b €nR) BRI BECLA%8p  REMRK B53 filajase to
h5§IFb55§ 45P5§hed.

Howevex, in such a scribing apparatus 950, a breaking
apparatus for cutting the bonded mother subastrate 908 on
which the =oribe lines axe formed 1s separately xequired.
Further, for cutting the bonded mother substrate 908 by a
breaking apparatus, it 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 subsztrate 908 for cutting another substrate. For
cutting display panels out of the bonded mother substrate
908, a complicated line system has to be established.

For cutting display panels out of the bonded mother
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This is one of the reasons increasing the

manuf acturing cost 5 of display panels. Further, in
the scribing apparatus 954 shown in Figure 93, the
bonded not her substrate 908-i 8 scri bed from both
front surface and back surface at the sane tine.

\@/ﬂ 10the$oceis directionis limted to one

difiRATTRLe F0P (PBsuslng, FHFRgR seribiing apperatus 950, a

dldcamlmlstﬁld.ﬂ.nbhﬂrsthﬁ Hiilifr:l.irigea f_lgidllf;‘.ir:ﬂ{ﬁ f@ﬁ#}q'ﬁﬂﬂﬂﬂ alarger
s that

ano e? g%%ﬁﬁlkﬁéﬁgﬁrgﬁ?ﬁgﬁqarajﬁ\@ gééwa?%}” established.

crigska dareng pf. thiteeascosalpexdising Hae narufsctiubing cost

Preic epse i dy Glaally f or the bonded nother substrate

908 is sI gnlflcantly | ow. 20 Moreover, there is a
probl em that the process cannot be porformed al ong

two di r ectFufthe) ﬂhtﬁéﬁc@ﬂ.’b!ﬂﬁ Warb@:us@@&‘sﬂé@ﬁ&n‘ﬂgura

th t t
bt TS AoHEL migthel” SHFatHA 0 0P8 d 46 pd Faep both
arfza.ppamm anfabatlo gurfadewe- dhaCﬁiuhédtﬁfél bimgrever,
2 ti |
S P REERRYS ditborlih Bt dd XS U Ay =20k R0 ifa pross
saﬁﬁ 1%&!@9 diragihlng along Maestdopst sitch thati the scribe
SYSirRdB Ve oo gbrt Bl do Ta@ih RthYr )3%3&%5:%5%‘1'9%‘?

structure, andwh.i1ch can efficiently out various
types of nother substrates. D SCL(BURE OF THE
I NVENTION - 4 A substrat e cutting systemaccording to

t he preselpI[h ventio char cteri 263‘8?' | si hg:

a hol | ow par-® glf‘?%'l'l%pl 2 TR 867 \éﬁ aratys is
dmmﬂmimcross-wsﬂ.mm | g erter deturm:amm that the
C |0 yilnd gi‘aaegg%m& v Pordrd ggnﬁrgg?? chher gupgtrate

substrate Carrie mount 1 ng

of? 0 ik r%ﬁt@i&;ﬂﬂ%mé\ﬂ%es for cutting

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 substyate iz cut
from both the front surface and the back surface by using
an apparatus similar to the above-described scribing
apparxatus 950.

The present invention 1s to solve such problems and
the object thereof is to provide a substrate cutting gystem
and a substrate ocutting system which has a small foot print
and a compact structure, andwhich can efficlent ly cut varioecus
types of mother substrates,

DISCLOSURE OF THE INVENTION
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the substrate from an upper surface side and a | ower
surface _ side of the substrate clanped by the

cl anpi ng device; and 10 a scribing device gui de body

whi ch is novabl e back and for4h- along one side of the

hol | owpar al i cl ep: Lpednounting structure and to which

the pair of substrate cutting devices are attached so

as to be novable along a direction orthogonal to the

novi ng  dirsadis temtd putitdngr egetnémianoortding te thy phesent

: e v
GARAE I 33 BheUn ) iy MBI End TR BbuRSw par-

c Rddsilepiped seunpingmtypetiure : iangdanpotevied wirtemhed to
Cﬁﬁk@ﬁhﬁﬁtlﬁ @Vru&fﬁ?ﬁ'éﬂ'&% @ofbiﬁﬁgsé@miééﬂfaone portion

Ortsﬁlﬁig port| on_provi ded on one he novi %
et ok 3 PR tEdte ccagried HBEG. the mpunting

prs&&?ratumveatpm ioF bubkReeteanetlfg Ihfidds fodbutting
| I

lu
FiBoe S5 198 o lHeR 02rBRs 419k =0 £ e pustace
candmow@ ther subetratemlanpedithy thediclacpiioay devilke: and

SGf é@ifﬂiﬁ&ﬁeﬁ&ca&%ﬁﬁ&e dwgg‘éhfié Hovakag! B{i‘E? and forth

supporting units as to apar

e2dion@rana 8 tde ofidhedq wwwmmmm’yime syunnure
oR@akd grisNena riﬁi&ecsf]suﬂwf&té e-u%% %hg FRAIA Ar s S@%Hchad

ot her as the scfibing device guid noves I n

diSCeR® itGrPB m"Bab#ﬂé‘lfS’r"@s% Htirﬁﬁ\?éﬁﬁ %tl}ggqqnh} ﬁ@rthe mWing
clireatdaionzed in that, in the first substrate

supporting units, a plurality of first supporting

belts respectively arranged al ong the 5 noving

directi onTbhe phesentiinvgptﬂnncxxgjﬂnthehodhaaneterized by

ﬁorl gtr?}%g'lnga? Shi orﬁtgséé@s% FST 53%8’8{3% ??ng%‘%qortbing the

mevahsg roite pillaamed by the clamping device,

The present inventlon is further characterized by
comprising a first substrate esupporting portion provided
on one slde in the moving direction of the scribing device
guide bhody.

The prezent invention is further characterized in
that the £irst substrate supporting portion includesz a
plurality of first substrate supporting units which can move
parallel along the moving direction of the socribing devica
guide body, the £iret substrate supporting unite being moved
80 as to apart from each other a&s the scribing device guilde
body moves in one direction and being moved so as to approach
each other as the scribing device gulde body moves in other
direction.
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substrate supporting units so as to apart from each

other. 10 The present invention is further

characterized by conprising first w nding neans for

wi nding the first supporting3belts by noving the

first substrate supporting units so as to approach

each other. 15 The present invention is further
characterized in that, in the first substrate

support i nghunbb&seatsubeaﬁaien L VRISt sk Eaied in

S MRrhe 48, et AR BhBePPREs, bnframdhivgprsey

t o€ ERas dupbortingphoit gote s Tively cearanged exdidng the

1 Snofdinld S £ A5 eafzeﬁe' @cﬂ'mgt hfexﬁiciétg-l?i@étﬁﬁh? are

supportln%bportlon I ncl'udes | Ur a

uper FPﬁgSHhFFEEF\hl -'E‘Fl Wrw din & hegrdzgntal
t E&ﬂm\dm gyd thecEiest oéulsjs\@rﬁﬁg b &0t #1 W GfovAlT o WHEE f:l.r:st

r st sy strat upporting_uni beln noved
ngt"ﬁ’ %&cPPBPHE g@%‘i ‘é iEE‘g 808§ %EEF’E Gy ether.
devi ce gU|de body noves in one direction, The pr esent

i nvention PEEEQ?[E f{[@éﬁ'ﬂgﬁlff %dﬂhe%:o c&‘xg%tactl:erized by

first subs e su uni t's” conpr
plwqwn@‘ first fvmndsiumomang o swbsﬂﬂ-aue thghefirst

PrsRipdrtiIRE BLhR b rﬁwim&rtﬁé@ﬁ@@fﬂhﬁ%@é Pyorting

conpr|3|ng at least one_clutch unit for se ectlvg
g §O A% 49 aeRroaPhomash ethex.accor dance with
the anenent of the scribing device guide body. 5 The

present i t|on | urth ch rized_ in that
Phe"subst RAPorERRRE 1HEERELRE oY Fieinets hatnotsrizea tn
s ddartd 1aum¢rﬂzsaisuppalttamg puppnnmpgamﬂm:l anstubstrate
[
aiard/Sloyrhar i déviod $6E 1R cInd it SEEL il apove
Cﬁaqeagﬂ.gptzwpqrting belts 80 that the substrate is clamped
by the clamp device is provided.

The present invention is further characterized in
that the f£irst substrate supporting portion includes a
plurality of first substrate supporting units which move
parallel along the moving direction of the scribing device
guide body, the first substrate supporting units being moved
with the seribing device guide body as the scribing devioce
guide body moves in one direction,

The pregsent invention is further characterized 1in
that the firet substrate supporting units comprises a

plurality of belts for supporting the substrate.

The present invention is further characterized by
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that the second substrate supporting portion includes
a plurality of second substrate supporting units

whi ch nove parallel along the noving direction of the
scribing device guide bodys 6he second substrate
supporting units being noved 15 so as to approach each

other in the novenent in one direction and being
MEREPTE g 86 ladst one shudedhunt hdiox pelect hvedtymatating

| R BAkr@1H{et benbeﬂae Ph e&@@é:ameatwm Ithd Wdvident of
c racterized in t hat he second substrate

ﬁﬁqﬁ?¥5¥14$v%¥ﬂﬂ QP Yof second supporting
belts respectively arranged al ong the noving

suppor t e B ERERE BaPPaESn Fa tHihel Sheiigbrertzed 4n
hmhq&#haaubahshteﬂubpormémmﬁﬁuﬂtsimmmhsrugmbsibeshpcond
MMM Lt S8 gBQtZﬁ que{@&wmrd oRItHE! $nEP Ale in

to apart from pr esent |nvent|on|
f (iheh Sovding &étraqtziedl IF témm@h#ggsé@m@qmm@dvg body.
nmeans for w nding the second supporting belts by

novi ng the . second substrate, supportin 30.units so
to approa eeHEﬁ“SPgei9V?ﬂ€iﬂPeiénﬁ“? 19“&?49$9r123d in
f Lnltd'l:ertmehaammi | et raté haippbet Sug opdrembﬁt ﬂ.ﬂheudes a

A e
t mn&iﬂsﬂg adongcthe mofind digectiliongof cthe eoniliideg device
bQﬁiﬂ.aé Q@d ARG HANN &h S SHPHRL Qggkggt Eﬂgtlﬁiqu ﬁging moved

noved t he scrlblng devi ce y as
s@&9 BFrﬁf' GBPFEEC’I‘E‘:—% faéhesdn fBeaovamantfeigi e disection

Tf&hd)ﬁeiﬁﬁ movRdEHd a@Ntd Bphiitl 86m eRahastipdd 180t hd movement

t at con ubstrate supporting units conprises
pPp g np
t%; s for supporting the substrate. 10

The present invention is further characterized by

The present invention is further characterized in
that, in the second suwbstrate supporting units, a plurality
of gacond supporting belts respectively arranged along the
moving direction of the soriblng davice guide body are
supported, and the subgstrate 1s 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 1s further characterized hy
comprising second winding means for winding the second
supporting belts by moving the second substrate supporting
unlts so as to approach sach other.

The present invention is further characterized in
that the second substrate supporting portion includes a
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conprising at |east one clutch unit for selectively
rotating the plurality of belts in accordance wth
the novenent of the scribing device guide body. 15
The present invention is further characterized in
that a or the substrate cutting devices conprises a
cutter . head _for transn1tt|ng?pressur

e to
sBRTFAIAE Y OE ngeGoRE  RUPS FIR TS SURPFTCRY é’!nqxﬁﬁ‘eé’lhi% move
Tbarmemnhlbnyeﬂté abving divketiohasfcilss istedbihg device

r SAE Ukl £33k SRR A 24 sbhePPATY i 5B L Ra RBves

smtbe thenesribing dlevins gl de bodyras khes slorilbding device

Clhihida0 iRl GRtres?an! BReP AR 1bAYENti ON s further
characterized in that the steamunit portion includes
substrate drying neans for drying front and back

surfaces @het heesehst iﬁ@nt:&@n A & Hiftthize cﬁu&hic'%&rized in

syst cordln characteri zed

cShaH ofHie “Beutfe Pubatrdte, sRPodE e iiihs ppRgtees
omtlu:tad.:l.d:qbsafr ed tehifolr lsappoeddnguthat subetsheam

unit portion. - e The present invention is further
characterized in that the substrate carrying device

i ncl udes Eheaprslaﬁgtrmnt-‘emmﬂ dupghegupbaracgerized by

NQlehlipR A, fl%r sﬁoéﬂjé Eg.uttaﬁ ﬁsnflyf Erﬁleeciﬁwbzw 2btating

rotatlon nmeans rotating strate

PAyr@ldsy: a€ Beabtsin é%ﬁ%ﬁﬁi‘% i tdy thaxrﬂevement of

Vaind GHrivinighdeviln! galide dodyeans for rotating the
substrate rotati on neans around a second axis which is

different fromthe first axis Vertical to the
subst r at e Thel presfnbyishentids tintincdthied charaghterized in

that a or the substrate cutting devices ¢omprises a4 cutter
head for transmitting pressure to the subetrate using a servo

motor for a cutter wheel.

The pregent invention is further characterized by
compriging a steam unit portion for gpraying steam on front
and back surfaces of the substrate having scribe lines carved

therson 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.

A substrate ocutting system according to claim 10,
charactexized by comprising a substrate carry-out device
for taking out the substrate which has been cut at the steam
unlt portion.
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The present invention is further characterized by
conprising substrate inversion neans for inverting the
substrate carried by the substrate carryi ng device
upsi de 15 down. The present g nvention is further
characterized by conprising a positioning unit
portion for positioning the substrate. 20 The present
invention is further characterized by conprising a

carrying &‘ﬂ&t géeﬁ@é%%@égg%%%g Jfﬂ"b*}alﬁtr'ﬁite% %%'E':Q%%:*l&ad in

the scribi'ng device steam unit
pthaitdrhe sgbFhrapessnying davios inckudesarcarrying robot

CRARBEIRLLEE] BYbaEPARE] Sﬁamiﬁgom.ama%zf Oholding the
renDV|ng§unnecessary portion of the out _substrate.

TREDPSTESERT | FORAITALE | FAUAKIRR BRAPSCLEPT  &PLAFingy the
% kabsthatpl mmbi:tg/meangeidmﬂgetpgraaﬁmd el weelnd a first
ra on S tr.ate [LY-in Si and a franme.on.a
CGRYE, upBeieal 08 o sRRE Eana pA FFHnF ot Frdtata the
sismbiafgaltel owtatdons gxednmngateund cagwedendodxiy which is
e ; Cibj ) devi .
ooz bRt £k HeWiiof o3y PLPGLcal 1oiflb Sutiite held
mi e snbsgrasenhoilddBgt meAnAs further characterized
in 5 that the plurality of belts are strained between
a frane a substrate carry-in side_and frane gn
cubstr at e g pFeoent Lyantiqh, 17 Funther chapapterized by
S icoktiprd. s algoveut et raste | hnvgrsibon CReghnsdEd0dinwerting the

AR <dhe REERRaHp At Mitehakte RE <59 3PP gR Yumaae

mdosng. The present invention is further characterized
in that the substrate is a bonded nother substrate

formed by
The present invention 1s further characterized by

comprising a positioning unit portion for positioning the
substrate.

The present invention i1s further ¢haracterized by
comprisingacarryingunit for carrying the gsubgtrate g¢ribad
by the scribing device gulde body to a steam unit portion.

The present invention is further characterized by
comprising removal means for removing unnecessary portion

of the cut substrats.

The present invention ig furthex characterized in
that the plurality of belts are strained between a frame
on a substrate carry-in slde and a frame on & substrate
carry-out slde, the plurality of belts sinking below the
geribingdevice guide bodvyorcomingup frombelowthe scribing
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bondi ng a pair of nother substrates. 1.5 A substrate
manuf acturi ng apparatus according to the present
invention .s characterized in that a chanfering system
for chanfering and surfaces & the cut substrate is
connected to the above substrate cutting systent 20

(RETEER FRLECEPBN Seihe (e e i FIALS | SHEPGFting

therttot lebsovihe.is connected 25 A substrate

scribing nmethod for formng scribe lines on an upper
surface and a | ower surface of a substrate according

to the prekerdressgnhiinenlomdsafuctherdcharanterized in

Sﬁna’aethblﬁsutawairlaﬂ HERPS 4PE SOFALAGd pEHEbR3A frame
crack t hi ckness direction of_the substrate

ChRo6o UREREBLan FaTaN 180 A SN o TH4HR Of & Substrate
coatrpuouslyi&etneﬂebylthalstyiae béDtsod1MWIi NG aBélow the

e BB a8y bR BB AL Fomp b5 ERbaans
odenﬁce guhdarbedyi deringectharsctondesubytrabe seppbreting

| LBge L 8L MREI a cl osed curve being formed by
aP? %%g scélﬁgvgﬁges whi ch has been formed. 5 The

present invention is further characterized in that

the SCV'b@hé'ﬁﬁéééﬁiﬁldﬁﬁhﬁﬂ%%ﬂ&sfQﬁﬂtﬁeﬁ'Qﬁ&ﬂaéﬁéﬁfzad in
a rectangul ar sha ThegBresent i nvention

{ BRRorher BT REFER TS o 1 Dong=en P hRG SEPPEBAFF EomRed by

f bondingnanpats bf mothétesunbbtehtésp having a disc
shape and having a bl ade edge for rotating on a

surface of the substrate in an outer periphery. The
present iAeubsitoatemannidoiuning appars tugiapgordingtat the

t Beeglht AnveRtebnlidbkidSadedil il L4 ¥hAt A HPsysten
for chamfering end surfaces of the cut substrate 1z connected
to the above substrate cutting system.

Tha present invention is further characterized in
that an inspection system for inspecting functions of the
cut substrate 13 connected.

A substrate soribing method for forming scribe lines
onanuppersurface and a lower surface of a substrate acoording
to the present invention i1s characterized in that: scribe
line formatlon means foxr foxming & vertical ¢rack along a
thickness direotlon of the substrate oppose each other, and
the sc¢ribe lines are continuously formed by the soribe
formation means without being apart from the substrate.

The present invention is further characterized in
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formed in a blade edge in a predeterm ned pitch. The

present invention is further characterized in that

sub-scribe lines along at |least two fornmed scribe

lines 20 are fornmed by the tdtter wheal tip after at

| east two scribe lines are formed by the cutter whee

tig. The present invention is further characterized in
Pttﬁﬁrgﬁb°§c?95% }inear feribe nbinegneraubasngd by the

a§g£1b5h$1n€5ﬁ6£mbﬁﬂﬁﬁ ﬁm@nsprabelbnaaSEﬁﬁvaFﬂenﬂgtbermea
strate . w thout separati ter eel .tip from

B3I Endl afRLbe TRRRE ubloh Ras (bagh #ORRoan: on 1<
further characterized in 30 that the cutter wheel tip
forms onersgiyiiadi dnyiMaS s UG LALE BRELQERLLRGCR 1n

circular trace, and
| that th&lﬁﬂ#hhep%%%%n¥°¥%%%h?¢dmaa%ﬁfQQFMeﬂ closed ocurve

Chavafigehi #edthfigulBat shuphen the cutter wheel tip
noves on the substrate drawing a circular trace,

pressure tothe substrate is reduced conpared to
pressure TnetﬁmasnﬂxnﬂﬁngnuMuﬂw1hh£u3chbbechhﬁeete513éa in

D209 LRL M1t 4RS! EBLRALHbE RELIFIIO0 B6G0LII BHCLY e1p

t he présen I nv en ron1s C er Zed
sbevbnagandlsodshape ﬂmﬂnhmgismrmﬁbladmeedmm for vppbating

SYhf @aCEuRPdcad L8VBheS %ﬁﬁ@?fn%g £h aﬂeoﬁﬂgft %%fp??ﬁ%.

conprises the steps o ormng a naln scr
along a line to be cut on the substrate by opposi ng

scri be | innefpfmﬁ@am&p&sf ehﬂtnaracu&faéﬁaﬂzea in
direction, o stra

C t hi ckn
ChBSE o rhergitBer ieRobiR, BAC s prad by oF P ftFiatons
nﬁbnmedriheulhmaduneﬂgéSia arpredetarminad ppLechpart
fromthe formed main scribe line. The present
invention is further characterized in that the
suppl enenThe \bresense Inventilon dsndurbthen eh&pacterized in

that sub-scribe lines along at least twe formed scribe lines
are formed by the cutter wheel tip after at least two scribe
lines are formed by the cutter wheel tip.

The present invention ls further characterized in
that the sub-scrihe lines are formed continuously after the
at least two soribe linesz formed on the subastrate without
separating the cutter wheel tlp from a surface of the
subsatrate,

The present lnvention is further characterized in
that the gutter wheel tilp forms one scribe line, moves on
the surface drawing a c¢ireunlar trece, and then, forms the
other scribe line.
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of 0.5 nMmto 1.0 mmapart fromthe nmain scribe |ine.
20 The present invention is further characterized in
that the main scribe line is forned by a verti cal
crack which extends to 8Gk an rore of a thickness
direction of the substrate fromthe substrate

surface. 25 The present invention IS further
char act er FRedprasenfainvert ap s Gunihen sharacterized in

DY btV G dif Bhe e rVihsdn tggstnﬁj%% 6:@ et 106 D Lt SR rdwing

direction of the substr fromt he

t hi cknes
st?bﬁ’r‘%ﬂ‘é‘%‘br?’é%‘éeﬁ' 3Br?ﬂ§“5?e28ntt %@R?W‘f% 1%, FREpced
c h:ammtte"d tepranaureatot tice mabE YAtichehehnthe Sdrdb@edines
LS £ gly having a disc shape which rotates
€ substrate surface the - 12 cutter wheel
protrudl ng outward so as to have a center portion

an outer Qeéx!ﬂpp'?fé/té Eu%t%@ﬂeﬂﬁﬁ&%ﬁc%&d%gc@olﬁ% ?resent

shape of letter wi th an”obtuse an

oA RyieR e &Qschﬁﬂfﬁﬁtaraﬁeae#& ﬁhﬁsdnhépﬁﬁbiaau wgthod for
prmmie@ aefgsa ieceoh ifituppei’ Suf £i€ ANGRA 1dvdt surface

o 1 RbaEF B e commrdanel the pRaPA AR s orhiis St 15 ggrLbe
[ rlirtehatlcmgf ar L'czl.hlaom«:dbaect:tonnothuasubstrube by¥nepppneing

c%i'ﬁt' de %%ﬁglgft%h' ﬁQaﬂE §FEPFSEE SH:?Sug BFack

are op
t Wé'-ct!’tﬂ tBeEhMBEBSG oﬂ#mb%@ll yoi ft‘éﬁﬂﬂm@tmﬁﬁ.sénﬂbéﬂrMMQ

ue{“ﬁu?gﬂehgﬁtﬂ?@m &&Maséiélﬁ thea1h s &P¥é 8 ne with

e substrate surface resent I nventjon
i & PTRAEAREPTEINGd SPAPPARRY T\ ET O Shey padpgqscihg fhdne.
and the suppl enent ary scribe line are foamed with an

appropri a&‘% B%CSanE O:[?Wen‘}:forf’ t:I.BOQE r%?l%r characterized in
that the supplementary scribe line 1s formed with a space
of 0.5 mm to 1.0 mm apart from the main scribe line.

The present invention is further characterized in
that the main soribe line 15 formed by a vertical crack which
extends toBD¥ormorecof athicknese directionof the substrate
frxom the substrate surface.

The present invention ig further characterized in
that the main soribe line is formed by a vertical crack which
extendsto 90%ormore of athicknessdirectlon of the substrate
from the subgtrate surface.

The present invention i further characterized in
that the main soribe line is formed by a cutter wheel having
a disc shape which rotateg on the substrate surface, the



10

15

20

25

30

portion of the line to be out. 20 Further a substrate
cutting nethod for cutting a substrate having scribe
lines forned respectively on an upper surface and a

| ower surface of the substrafl® i-s characterized in

that: the upper surface and the | ower surface of the
substrate are heated for cutting the substrate. 25

BRiuEit eRESGHS Phrobir LN flouDRANEINGS aEi thhavé a sester portion

: g \ : : |
SCHCER e dCpRRIEhELE 1 Bl SAOH Dtk 5 SR Bas Ty shove
ofoft hetppEdewithArepbiyge angle e P1Uralityiafprotrusions
PRAHIER PrcdeteewifabdiH gist Beli hatrsridd D 8ot hEL¥Re entire

accordi to odipent 1 _of the - 1 resent
RS o BﬁBT‘ﬂgF“'ﬂi’FﬁéPiBﬁgilf'i'bﬁ?ﬁt%"'i‘bﬁéfing
pehepetitiuse \angplleof an i nmportant part of the

substrate cutting systemaccording to Enbodinment I 5

of the present invention. Figure 4 is a perspective

vi ew f or {Theupreaenhginvgrtton dvs furthegubbaracéerized in
S [ j S t '

S B R0 0E IS UPRRLA o O 104 845 BBt don

i fAgiectden pf gurpienentary serihec Linaaby thayoyt tar wheel
i Wgﬁﬁésiﬁﬁtb dcH 8enéH D Enet Ke eultteRyNet 86htinucusly
accor

t o, Enbodj ne 10 he present inventi on.
TR tRE a2 bAc e ardl thlCa e Tatnt A s ike 1ine
i Nporicarttagtamtitdfi thiec sabbticmiee sanifeoerg system
according to Enbodinent 1 of the present invention

which is enlarged. 20 Figure 7 is a schematic
per spect i Thevpresent gipvertion rgo fuxthepachavhctiesized in

SURSIY 2h8 e EB21B4ST A8 APt HlbWapplementary scribe line
are formed with an appropriate space from at laast one end
portion of the liine to be cut.

Further a substrate cutting method for cutting a
subastrate having scxrlbe lines formed regpactivaly on an upper
gsurface and a lower surface of the substrate is charaaterized
in that: the upper surface and the lower surface of the
substrate are heated for cutting the substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 1s a schematic perspsctive view showing an
example of a substrate cutting systemaccording to Embodiment
1l of the present invention.

Figure 2 1g a schemgtic perspective view of the
subetrate ¢utting system according to Embodiment 1 of the
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to Enbodinment 1 of the present invention which is
enlarged. Figure 8 is a perspective view of a first
substrate 25 supporting unlt provided in the
substrate supporting device 18f -the substrate cutting
system according to Enbodinent 1 of the present

re 9 is a.front vie substrate up-

L R TN IR TRV SR PE e 1

supporting unit with a part thereof being broken.

Fi gure log i - r r
cognectl on':L P%gsgqt fg&d‘:wg\%%?site%g%g ﬁ]&%oréﬁht part
oPft KBe PRPEETALEtREEENG AIRHAN RpaRrinmto Embeddment 1

| $f2 thieOBrekleaW AhveR@ispuhstrate up- s ward/ downward
nmovi ng device shown in Figure 9 with a part thereof

bei ng broken. Figure 12 is a perspective view of the
substrat eFigpwar &/ deswaagsrapadinvaeyioe bk hialpatiating
t her eof. in 10 .broken ure,13 jis .a pe ective
CBGER e aaRe e a it Yk phBBEFLRH dev R PE IR BibEggate
i Butitd ngu statare anaanding yist nbodudnilguk cofl 4the present
pg_h%rggcttﬂoyle view for showi ng an operation of the

clanp device. Figure 15 is a side view show ng an
exanpl e of a cutter head provided in the substrate

cutting d!‘!.bﬁ&el $ 1@ SHESELAESt16RAT bHéwﬂbeS&ﬁt Eﬁburtant
accordl Lﬁ_}rrbodl ment E&F"Of th resent _. i nventio

Fpaﬁr‘teﬂ Ftase FrévA_EH IR MACPAReLRG fO mP?diment
ofl tdfetMMabmdin%nEu.guue 17 is a front View
showi ng anot her exanple of the cutter head provided

in the substrate cutting device
Figure 6 18 a schematic perspective view of an

important part of the substrate outting system according
to Embodiment 1 of the present invention whioh l1la enlarged.

Figure 7 is a schemati¢ pexrspective view of another
important part of the substrate cutting system according
to Embodiment 1 of the present invention whi¢h i3 enlarged.

Figure 8 1g a parvpective view of a £first substrate
supporting unit provided in the substrate supporting device
of the substrate cutting system according to Embodiment 1
of the present inventlon.

Figure 9 18 a front view of a substrate up-
ward/downwardmovingdevice inthe first substrate supporting

unit with a part thereof being broken.

Figure 10 1s a slde view showing structures of
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in the substrate cutting systemaccording to

Enbodi nent 1 of the present invention. 30 Figure 18

is a schematic plan view for illustrating an

operation of the substrate-chdting system according to
Enbodi ment 1 of the present invention. 15 Figure 19

is a schematic plan view for illustrating an
openactbhonfarme affiacheg: bocafk tiedd s poecpn@ R thany ofothe

Egbodieabsatratet RappbeEeRy hAYER N. 5 Figure 20 is
a schematic plan view for 1llustrating an operation

of the substrate cutting system according to
Enbodi menfigusé the i esefiontivelbwonf lthd i guietPdta Sup-

a cr sectignal yiew. of. a substrate_.f

| RS PaPRRgT Iopt he Ograce Hhovt ot Falize, P Mg = part
nthevdofabedndi hyokent he present invention. Figure 22

is a plan view of a substrate showing a 15 scribe

pattern for the substrate for illustrating_an exanple
of the subBdgrieeldulsi agraespeativeoviewgof othaesubstrate

phgm&u/dbwﬁa;:hoaov%au “avdde widnlApast€VeRéréor being
sgﬁs rg@e showing a 20 scribe pattern for the
S e for

illustrating another exanple of the
substrate cutting nmethod according to the present

i nvention . gur 4 ] ' V] |

soribe _2EafHR A aborrbBtLLE By i SR e Bures
yeoif ghomhedevkoaprovided o dhiessmhssrefet cutinghsysten.
according to the present invention. Figure 25 is a

pl an vi ew showi ng a scribe pattern 30 for the

subst r at eFE8RER| Adstishit? npelePeghivacviowa fax howing an

operation of the clamp device.

Figure 1515 aside view showing an axample of a cutter
head provided in the substrate cutting device in the substrate
ocutting system according to Embodiment 1 of the present

invention.

Figure 16 ig 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 subatrate cutting device
in the substrate ocutting system accerding to Embodiment 1

of the present invention.

Figure 18 1a a schematic plan view for 1llustrating
an operation of the substrate ocutting system according to
Embodiment 1 of the present invention.
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the substrate cutting nethod according to the present
invention. - 16 Figure 26 Is a plan view of a
substrate showing a scribe pattern for the substrate
for illustrating yet another 15exanpl e of the substrate
cutting nethod according to the present invention. 5
Figure 271s a partial plan view of a substrate show ng

a scribe pattern for the substrate for Illustrating
yet anot pag,ewai®!ig Qfsémﬂ@ébrl%evw&tfm imwmmting
accordin to the present nventlon ure 29 is a

pl2dn OPRERLIPRA 08 ?r%l‘t“éa%\'v\?rfb}-‘%t ’%rﬁ BT

t IEmwidindntatie dforthe lpieisealt Agveatt1anqt her exanpl e

of the substrate cutting nethod according to the

present invention. 15 Figure 29 is a plan view for

i |1 ust r at ifdgaret 2Qnict beschanainbd @lah vhewSfidrstidduetrating

%Q.doéceaédaws{gaweu ESTY ahow %gcg&ai%% to

é%rr s a’pl an Vview of a sub
hﬂﬂ%QQQQﬂlwqf(ihﬁlﬂ§ﬁﬁﬁ&ﬁlimM9“¢éPﬁ | lustrating yet
anot her exanple of the substrate cutting nethod
according_to the _present invention. 25 Figure 31 s a
Schemmt | & THGHFS, Put ot Hasds pPatiRRe L epAE A GHogECate
t I’ﬁbxsmmuburatﬁiytmegpsm:emamw dubg tira tembioine method
t 32 is a schematic
pI sztf: :Itlgiwé q'-ltq |nﬁ:g ing'l@q'z#}“ operatl on of the
substrate cuttlng systen1accord|ng to Enbodi ment 1 of
the Preseriy 4iPe"3 98 a plan view of a substrate showing a
scribe pattern for the substratae for 1llustrating an example
of the substrate cutting method according to the present

invention.

Figure 23 isg a plan view of a subatrate showing a
scribe pattern for the substrate for illuastrating another
example of the substrate cutting method according to the
present invention.

Fligure 24 is a partial plan view showing a scribe
patternforthesubstrateforillustratingyet anotherexample
of the subgtrate cutting methed acocording to the present
invention.

FPigure 25 1s a plan view showilndg a scribe pattern
for the substrate for 1llustrating yet anothex example of
the substrate cutting method according to the present
invention,
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Figure 33 is a front view of an inportant part of - 17

a steamunit portion of the substrate cutting system
according to Enmbodinent 1 of the present invention.
Figure 34 is a partial crossieectional side view 5

showi ng a structure of a steamunit in the steamunit
portion. Figure 35 is a diagramfor showi ng a scribe
pattern fBigexei 26 p & plest view of 8 substrate showing a

cyLtling p%ﬁ:te%'ﬂ £6F ERE %'d%tt:%mgf’ ':i.'.ﬁ.gk t£a®fin t another

present “invention. 10 Figure IS a diagram
sh¥MMRgeanst hee §’é?$'5:§at®a9‘l“é15-ﬁnio'ﬁ°§'é?¢bF'ﬁ‘@oﬁd-"-“g to the

sphsbeate1hgehli@ofiUbstrate cutting system according

to Enbodinent 1 of the present invention. 15 Figure 37

is a diagram for show ng yet another scribe pattern

for scri bFﬁguaesauaanastﬂ.allplianszm oﬁuesuhﬁﬁn‘cng: showing

SYS C
K SEERRCHRt A T Bifllatndte 4 DLEAEMrating ver
f 3RoShew mgamnbea# é;tmrpmbazs#atﬂeecgmbénﬂametbeﬁt apgording

syt eRLageakahRI1hPenElBRdI MENt 2 of the present
invention. Figure 39 is a schematic perspective view

of the substrate cutting systemviewed from anot her
di rectl onrigaﬁequne #Pliash izt ofahi ﬁuﬁﬁtsaeet 6NSwing a

< FEFRm RSP LE ok Ae A R0 SO A1 CFR AR d oI B thes

pexappd.al o Vhev\ﬂnbaum:tdnemutthwrmatlhocpamd:c@fdim to the
Q@ggﬁ& if‘ f.lltggnsystem which 1,s enlarged. - 18
2

gure portion (a) schematically show ng
structure of a carrying robot of a substrate carrying

Figure 29 13 a plan view fox 1llustrating yet another
example of the substrate cutting rethod aceording to the

presant invention.

Figure 30 is a2 plan view of a substrate showing a
scribe pattexn for the substrate for illustrating yet another
example of the substrate cutting method according to the
presant invention.

Pigure 31 is a schematic plan view for 1llustrating
an operation of the substrate cutting system according to
Embodiment 1 of the present invention.

Figure 32 15 a schematic plan view for 1illustrating
an operatlon of the substrate cutting system according to

Embodiment 1 of the present invention,

Figure 33 is a front view of an important part of
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apparatus; and portion (b) illustrating an operation
of the carrying robot. 5 Figure 43 is a side view of
a first substrate supporting unit provided in a
substrate supporting device ,9f the substrate cutting
system 10 Figure 44 is a front view of the first
substrate supporting unit viewed froma scribing

dS\&Mﬁ@pbaﬂon%fdﬁueﬁubberaubaft&tmm&téwaccaraing
mat i c m showi ng a

s¥Pu§F Pgigf§%oﬂ chF cH=6ﬁPPthBVPﬂ§3°Pn a substrate

supporting portion of the substrate cutting system

Figure 465-&%?935&961%' oy Qi:tillﬁ S%HLSD?EQ#EMZQ §h88r$3.ew

47 is a fro
uahpwiogta shrvocture @bm!@m ﬂ-hr@%ﬁ@émmidbpdrhéon
to Enbodi ment 2 of the present invention when Viewed

from a substrate carry-in side. 25 Flgure 40 is a
partial, Figusesildisadiagemn fozshew A7y sgTibe pattern

EEb&CthﬁB?.fngﬁ St Eﬂﬁh’d‘tﬂhiel Ant ia.efsarmrﬁh atu tc@@lﬁiﬁ@nsystam
| ectLvVv vi_e or show. n

elteEaing, Rad pRBRARREE B BechebrafRltl Subefir 140,
according 30 to Enbodiment 2 of the present invention

and 111 US4 gba0as s WPl '8 SAbwaBEOURE:AL: Scdibe

per spectiveTvi ew

pb@kitesy Fartper ébb&ﬂr%t%“'ﬁﬁ#ﬂ% Hyé'rf“énﬁﬁb@@?éitﬁgﬁ“tﬁing

ExediefeRbcdraing e Muftttinenty 8N AheaRetaklbhtSihgbhflon.
an-operation thereof. 5 Figure 51 is a side view

showi ng an exanpl e of a cutter head included in a
subst r at eFgytikiergy 46\d afa@farh o xseiisidsiy 9etcaﬁdtim scribe

Sy e T ACEQ L Al £ 00 FPOANEN e Un k8BS BLESERhte cutting

system according to Embodiment 1 of tha presant invention.

Figure 38 1g a schematic parspective view for showing
an example of the substrate cutting system according to
Embodiment 2 of the present invention.

Figure 39 is & schematic perspasctive view of the
subgstrate cutting system viewed from another direction.

Figure 40 1s a schematlc paraspective view of an
important part of the subsetrate cutting system whilch is
enlarged.

Figure 41 15 a gachematic perspective view of another
important part of the substrate cutting system which is
enlarged.
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invention. 10 Figure 52 is a front view of a mmjor

part of the cutter head. Figure 53 is a front view
showi ng anot her exanple of the cutter head included

in the substrate cutting devpge- 15 of the substrate
cutting systemaccording to Enbodi nent 2 of the

present invention. Figure 54 is a schematic plan view

for illusFigureg 42aniopdndesen pértihen st r aphematically

CthhgggwmwQﬁggﬂgrefg%nggogg?gcﬂf Mhsztﬁfté Eﬁrrying

present 71 nventi on. enati c p| an view
f 8PPRFREYE: ARG Porid ogpeb hidildnafratingapsaperation of the

Ciehirydngy gbBgraccording to Enmbodiment 2 of the

present invention. 25 Figure 56 is a diagramfor

showi ng a scribe pattern for scribing a substrate in

t he subst Fagarsutdd nbs SgsSisdde achsw dofigat EfirlodsaBatrate

? Bogh 35 R SRS PSR n 20 ERISRSR' shpple iy Ahsce

pattern
solfsthet substragesgbitingesyatemng system according
to Enbodi nent 2 of the present invention. - 20 Figure

58 is a diagram for showi ng yet another scribe
pattern fBLIYER| BAndSaRsEESRF aVAe¥nOE nERG boTRY  Bubstrate

cwpipa&t t_i%bgshtﬁmtaGngEBnﬁrBQSEWEeﬂiﬁEﬂ ae?j.céh ide body
presen nyenti on. i gur i S schematic plan
vi'gg'%ef(i‘nf itx'Fu§H%§ftFH‘§° gHtSEJEFaFVSﬁGB'f the substrate
cutting systemaccording to Enbodinment 2 of the

resent i IO, [ ' | '
Por 111 usFLaRract® 1f' Hbfalite)S A AU EGL R HpkiGlture
c @ift Arpiuwialt anlicpredl ded ie aEwRslirate sappontiag portion

Pr3Sehla ighHEa?R ohit34hg E¥sikamd Cross-sectional view
of a substrate

Figure 46 1 a side view of the ¢lutch unit,

Figure 47 iz a front view of an important part of
asteamunlt poxrtionof the substratecutting systemaccording
to Embodiment 2 of the present invention whaen viewed £rom
a substrate carry-in sids.

FPigure 48 ls a partial cross-sectional side view
ghowing a structure of a steamunit in the steamunit portion.

Figure 49 isg a perspective view for showing a clamp
device provided in the substrate cutting system according
to Embodiment 2 of the present invention and illustrating
an operation thereof.

Flgure 50 1s a perspectiva view for showing a clamp
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for illustrating a principle of a substrate Cutting

met hod 15 according to the present invention. Figure

62 is a plan view of a substrate showing a scribe
pattern of the substrate faripl Lustrati ng an exanple

of the substrate cutting nethod according to the

present 20 invention. Figure 63 is a plan view of a
sdbsticat preddedgin tis rauis that ttee o tdfingheysdiest aaterding
for Ll N I £ S

3o EnbURLARRL"S SENHIE fm oY Ry BnceR ALl St rating
Fagueopegatioa Ahgzepifal plan view of a substrate

showing a scribe pattern of the substrate for
illustratin et_.anot her exanmp e substrate

cutting né'tigH e t? Eﬁ?g’etﬁi?ﬂéhggnﬂr%‘éﬁi‘m?iv&ﬁt? GREter
Fihgadel fSluded Utes sunadiratensut tlnaiievite pf dhielsnystrate

PR ] RS Y BB 2 70 58 s

-eﬂmné:i@m-t he substrate cutting nethod according to

the present invention. Figure 66 is a plan view of a
substrate showing a 5 scribe. pattern of the substrate
for illusFraureds ie afrpnmeried o pmelor paxt of e guiter
Cydadalg net hod according to the present invention.

Figure 67 is a partial plan view of a substrate

showing 10 a scribe pattern of the substrate for

i Il ustrat Fdguyet 5anbs herfrexaniles showiags ansthareexample

C%té 'tﬂg()%}’é{‘&dh %Oiﬂ'éf&dé iw%hsg% 390y ggvice

Vi ew O #IOWI ng a
scmi M;epauben:naaﬁ cu‘etswsweawnf&chmw rtax Emyoddment 2

ang¥ Rle AN 195eh9opubst rate cutting met hod
accordlng to the present invention.

Figure 54 is a schematic plan view for illustrating
an operation of the substrate cutting system according to
Embodiment 2 of the present invention,

Flgure 55 is a 2chematic plan view for 1llustrating
an operation of the substrate cutting system according to
Embodiment 2 of the prxesent invention.

Figure 56 is a dlagram for showing a soribe pattern
for soribing a substrate in the substrate cutting systaem
according to Embodiment 2 of the present invention.

Figure 57 1 a diagram for showling another soribe
pattern for scoribing a substrate in the substrate ocuttlng
system according to Embodiment 2 of the present lavention.
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Figure 69 is a plan view for illustrating yet another

20 exanple of the substrate cutting nmethod according

to the present invention. Figure 70 is a plan view of

a substrate showing a scribemattern of the substrate
for illustrating yet another 25 exanple of the

substrate cutting nmethod according to the present

i nvent i onFifune 8 1E 3 diagramdinn sbowdngpent Anetheyworihe
S RO 1 %J:E)émlb‘inﬁf aasﬁﬂpﬁl-ﬁ?ﬁeiﬁ Uihd ELEAS B qutting

according to Enbodi nent gr esent 1 nvention

i YR ﬂﬂﬁog&iémw%n@%@ Eptan RYReRhnYRption.
the substrate cutting system - 2 2 Figure 73 is a
schemati c |de Y showi ubstrate_cuttin

system & e 58 Af ReRthatle R VARUCE Y i rating
srmwiqngaraa::lpnsnf mhcnguhatrnperd:mtrtu.mj dayet an bsdiaotding to
C Ut h A1k et emia%ggi drt SR 3 of the

prevent 1 nvention ure i'S a schematic plan view

of alift conveyer 10 portion of the substrate

cutting S)I&Weﬁﬁﬁo.{éj hnﬂcﬁ@ruagl@‘iﬁmeﬁe% fbr ti'i@.ustrating
present i nventi [ de vi ew of third

S
{ARARAT I, O #Pngg'ahptrﬁtetmt#w SEHRAR @coording to
pcnxihmmeﬁﬁt 2 ¢iF ethe/ pragenic RaiEntdon.ew f or
illustrating a panel term nal separation portion of
the substrate cutting system according to Enbodi nent
3 of the pHepaw 6ilnie cowss2@ekitdonael/8law of pasibaltrate

t | t '
¢ IR e %H“%it%ir# e 8 30 Ea LR TR Ol Hethoa
3 enElng & ithe RrAfEIh Inveptdenzo is a parti al
schematic plan view for

Figure 62 iz a plan view of a gubstrate showing a
sc¢ribe pattern of the substrate for 1llnstrating an example
of the substrate cutting method according to the present
lnvention.

Figura 63 1s a plan view of a substrate showindg a
eocribe pattern of the substrate for illustrating another
example of the substrate cuttlng method according to the
present invention,

Figure 64 isapartialplanviewof asubstrate showing
asocribepatternof the substrate forillustrating yet another
example of the substrate cutting method accoxding to the
present invention.

Figure 65 includes: portions (a) and {b) providing
plan view of a substrate showing a scribe pattern of the
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25 illustrating an operation of the substrata cutting
system according to Enbodi nent 3 of the present
invention. Figure 80 is a partial schematic plan view

for illustrating an operati @ ef the substrate

cutting system 30 according to Enbodi nent 3 of the
present invention. Figure 81 is a partial schematic
plsabariragef ofor| AldustzatdgdarVepepnrtbarofenample of the

S WRitiata et i { £ 10y RUEHBH aoctr A BEF0b @H&p.‘:@sgﬂ'@@ﬂb’éﬁﬂion '

3 of the present 1nvention. Figure 82 is a partial
schematic plan view for illustrating an operation of
t he subst Falgareussi ng ayﬁlﬁmvﬁesammmlimsttcrate showing a

Enbodi t f 1 83

R B ol off e BT VS s UGS 95k ot
op@nmlcm oFf thiee amgmae cudrtdingg my:s&pénmca:ocdd.nngn do the
t Qi "BRiant 1 t he present invention. 10 Figure 84

IS a schematic perspective view showing an exanpl e of
a substrate cutting systemaccording to Enbodi nent 4

of the preagnirs W:@é‘h'ﬁi‘ti&i ﬂ%ﬁ@eﬁ%f‘ SedpsEHET8 EhGwing

o SeEThe bRsFeReiad 1h pibeheote or AL tyn iiing ¥6t Shother

cmﬂ:tam;gl.esyﬁ ahe Budwteate catiiagdmethed Becording te the
|:# qﬂ:gﬁpratlon 20 of the substrate
enti
ppor |ng eV|ce of the substrate cutting system
Figure 87 is a schematic plan view for illustrating

an oper at 'ﬂgu‘ife kBeﬁUQS%ié‘ﬁ 6y £t [d % %Yﬂs%@ﬁ%c%h@h&%g a

to 25 Enbodi nent resent 1Lnvention. Figure
s@qrihe pahtanhof H‘%ﬁ‘-‘\‘i‘isé\ﬁﬂft&f?’r' HéW&FFﬁéngaYFt another

ORGSE=0g 1) dif tHee sHbaticatleC calttingd methba@Maeeo2adndd too the

Enbodlnent of the present invention.
present inventio

Figure 69 1s a plan view for 11lustrating yet another
example of the substrate cutting method according to the
presgent inventlon.

Figure 70 is a plan view of a substrate showing a
goribe pattern of the subatrate for 1llustrating yet another
example of the substrate cutting methed according to the
present invention,

Figure 71 is a schematic perspective view showing
an example of a substrate cuftting system acdording to
Embodiment 3 of the present invention in whole.

Figure 72 1s¢ a schematic plan view showing the
gsubstrate outting system.
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30 Figure 89 is a schematic plan view for illustrating
an operation of the substrate cutting system accordi ng
to Enbodinment 4 of the present invention. - 24
Figure 90 is a schematic pl-argavi-ew for illustrating
an operation of the substrate cutting system according
to Enbodi nent 4 of the present invention. 5 Figure 91
is a schematic view showi ng an exanple of a structure
of a substhfR-eTyHif fE1 Wl idihatAIA Al ABaLCHREY BowiRg the
the tgg{ﬁesent I nvention using the substrate cutting

g SRS ments 1 to 4. 10 Figure 92
|s a scherratl c VI ew showi ng anot her exanple of a

structure f asylsgra turin ratu

accor di ng 't gu[!:ne gré e%t?‘%w%ﬁ?é%% %esr%e'fﬁ%’%dﬁé"i‘? showing
cua posd-tiopdngmntt @aelf tien eiEtbedinestsatie tautitind system
Fi r
clbideding e Ediiiinkiit ) PRI DAl il don.
CARRYI NG OQUT THE 41 NVENTI ON 20 Herei nafter,

embodi NeNntFA fird 11 187 £ ERRenat1e 10 v bs Qenft gonveyer
descr. ped | d ai l gla&h refere ce to thigdravvl

<RI RN PEL EOte [ Bing o SyBEeP AYGerding to
vimmw af It;he. sh@sany dnvesditilon . Structure of an
exanpl e of a substrate cutting system according to

Enbodi nent 1 of the present invention fromdifferent

di recti onFiguirgur6 318s aa siis spbevi o€ \A ebhird substrate

SChSIPY A €l d YarsROWE G Hd SblUC IddnSeYer® Portion.

Figure 77 1 a schematicviewforillugtrating a panel
terminal separatlon portion of the substrate cutting system
according to Embodiment 3 of the present invention.

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
1llustrating an operation of the substrate c¢utting system
according to Embodiment 3 of the present invention.

Figure 80 13 a partial schematic plan view for
1llustrating an operation of the substrate cutting system
according to Embodiment 3 of the present lnvention.

Figure 81 is & pertial schematic plan view for
illustrating an operation of the substrate cutting system
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30 inmportant part of the system Figure 4 is a
perspective view forillustratinganoperation. Figure 5

is a cross-sectional view of the inportant part. - 25

In the present invention, "suysst+ates” include nother
substrates out into a plurality of substrates and

al so include single plates of netal substrates such as
staggordingtty Emhaiplmands 3 misthe padssntatigorentdion .
ceram c substrate, 5 sem conductor substrates, and
brittle material substrates such as gl ass substrates.
Fur t her nofé-gUtee’ 8% yb&t RatRAFtiRle sohamatin t BYaR ovdgeh for

fim?ﬁﬁbﬂ% _d@ubpah:mibpcbﬂdase kmmhe@kt 2y ta;m:r@g system
or ne ndi rs of. s rates an am nat.e

S R T AP i e .

10 For exanple, when panel substrates of a liquid

crystal i paLatus, i i G iy.0 as

substr at e?i é‘wbﬁdgé ttao%eégc}ﬁmg't hge}?ﬁ?rg%'!nia%dﬁjé%%syigf'e for
f ot natrafing a opegpideat of) the cauhatufais Wt ing system
S Uhsdd it Wd IEithodiiet 1D i Gl i deb t! NGRS,

i nvention cuts a bonded nother substrate 90 which is
formed by bonding a pair of nother glass substrates
to each otfigjurienBa AspaUdchenytd pRAfdectiis Widwe Showing

TR SERaPPIR . Bt | AGeebERte, cRitings EVei capcotding to
ndEmhodimestt uktaff eleOtrmdent dnyendiilosl.epi ped shape.

On the nmounting structure 10, a pair of main franes
11 are located along a longitudinal direction. In the

mount i ng FhERTQBS 1219 sqhenakla pecspeppiveiviewefiafirst

20g(isPerdtd Bippottang diild Al sShPPPALe Mt e 8dvice
rmt%wer substrate 90 to be carried to the substrata
CRt e A

TP SN AYS8ot, carrying belt or

the like in a horizontal manner is |ocated. Further,

as shown 'ﬂg’ﬂr%%(? ig’a silfdct Qfeﬁ%‘%tjilrl%s trating an operation
of the substrate supporting device of the substrate cutting
sysatem,

Figure 87 is a schematioc plan view for i1llustrating
an coperation of the substrate cutting system according to
Embodiment 4 of the present invention,

Figure 88 i1s a gchemgtic plan view for 1llustrating
an operation of ths substrate c¢utting system according to
Embodiment 4 of the present invention,

Figure 89 1s a schematic plan view for illuatrating
an operation of the substrate cutting system acocording to
Embodiment 4 of the present invention,



10

15

20

25

30

30 structure to, a clanp device 50 for holding a

substrate hold in a horizontal manner by substrate

upwar d/ downwar d novi ng device 40 (see Figure 8)

provided in the substrate supgorting device 20 (a

first substrate supporting unit 21A) in a - 26

hori zontal manner is Provided. The substrate

supporting device 20 is not shown in Figure S.

Eurt her, @digure gaijrs afsmﬂitl)q plamni b{l.ag ftey tddugttiveie I ng
0 S \

IgﬁgP?%&?%gg%d¥keg??o%u%$t¥%ésﬁ%fn ﬁgﬁgéﬁg%agﬁ%ging to

s Bmbsididgnendy i4c @ £y dibée Dred@n30 invenddedn .an  upper gui de

rail 31 extending along a direction orthogonal to the

main frames 11 above the main frames 11 and a | ower

gui de rai Figre®lid Ageahamatieaigmehoyingaan gxanple of

bed gppubPeraeira E188EPatd mah adRRSLnGUASIS F i ks BcdRding

tqf Igmer 1olgﬁ|de r%hl 32 areﬁ&grned éo ﬁs t o nove

i tESPRIREFIITRIVRBTLIAR YAHNG TRe qUPSEFRLE SuFting systen

S dwssmatd in g dros Bmttoddmentawistowidng near the upper

guide rail 31 in the scribing device guide body 15

30. To the upper guide rail 31, upper portion
subst r at e FdgurieR2 48 ¢ schamtic vlewshowiag anothephexample

my4abhe 3R uiae of errs_Mt%t@iﬁaﬁfa&l,ﬁi&l% 7aF§a§atus
schematic doers ective view show ng near the |[owe
gARRPTALNY B tha praEcat APRPRGLopARING thA Habstrgtagutting
Tejdtan Adiox@dinde tod Embdddmeatdr 12@oparti on substrate
Cutting device 70 is attached so as to be novable

along the lower guide rail 32. The upper portion
subst r at e Fdgtirien§3dbe i x Exréd tawdewt sizowrbngra mirhicure of a

ti [ tivel 25 bank
PP, T el Y51 and tho. Tower

guide rail 32 by linear notors. To the upper guide

rail 31 apggmMoD@VeHRIGARRYTRE! obe: Tﬁha&ﬂSFEN@ okhe
linear notors are respectively attached. To the upper

portion
Hereinafter, embodiments of the prasent invention

will be described in detaill with reference to the drawings.

{Embodiment 1>

Figures 1 and 2 are perspective views achematically
showing an entlire struoture of an example of a substrate
cutting ayster according to Embodiment 1 of the present
invention from different dJirections. Figure 3 13 a
prerspective view schematically showlng a structure of an
important part of the system. Figure 4 is g perspective view
forillustratinganoperation. FPlgure5isac¢ross-sectional
view of the lmportant part.
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substrate cutting device 60 and the | ower portion
substrate 30 cutting device 70, novers of the |inear
notors are re- spectively attached. The upper portion
substrate cutting device 602Bnd the | ower portion
substrate cutting device 70 out glass substrates on
Upper and | ower sides of the bonded - 27 nother
substrat eI80 thel dpbeysedt dnxmptdewi.ce Bhstirates” include

h%&ﬁa {3l mfess gg@ 2488 §ug99£59ﬁt§yo£hsuﬁulefafaseana

por evi ce for assistin
O o, g SHAIIAD P T OF (RRFA D FUBRETSIARLAGD a8 steel

?SEEEQEQ WidHa pshve s 391u§t {.d: k&b seﬁhltﬁahrﬁﬁyéﬂﬁnﬁﬁmﬁﬁﬁ trate,
akKl n a e o0 rs m

L araigonderEr st Fsetess ot é%%@#?ﬁﬁﬂldawﬁ’ém“
5euahcthsgpass balberyratees . smattlaemsmpdzhbl i bsdmatres” are
2 |

?olscy BREVA U SRcASed 5 PTRNAN, 003k Uk 183GIARH flnced
thsbs¢mmmpn§onmgﬁhxhgmﬂa@gnéaysgﬁsubaﬁaaﬁﬂfqnﬂleminated

d@\ihee rdt a0 Forfiblin8y 3RAmi HRYCnS’ pAi$8CERUzabEEPAREE .
mar k provi ded an the bonded noiher substrate 90 is

provided so as to be novable along the scribing
devi ce gurdedmmﬁpxulwﬁ&hﬁ&nsbﬁunstﬂaEéguE@ﬂfhﬁ&Maﬁystal

t hst r at d 20 Lud

L3525, =BhRRRHRR I Ao R s 7 e, HBAH RuBebihibe axe

tbdﬂﬂbdhtsubsbhab&hearébbodbé gubstrdte HOrtébeplay panel
' f

bﬁhﬁ%&@%ﬁ { REeSlibeAgRUedll. | 87 pBURERELL lut bing, oyaten

mM3GeoNdd ng: rigc tihee pqwﬁqrsfeeiwwﬂérz)cu%oﬁ ah%t&%ormther

S Witist3{nt eS WBP @Gl IcRT 1B0EbEREA 398bbﬂ§£ﬁ§da0ﬁaﬂrab£|emother
fromwhich substrates are carrie

s Gliassh) upasrad eguite =BGhy © b°F0§“§ﬁpﬁoP£'i1ﬁﬁff'F“e°f panel
b erbed rEHafae( bondsd cabe t2ataffer dibplapnda@d InBibetrabes) .
substrate 90 is out and the panel substrates are
sequentially carried out of the nounting structure

10. In t h@heowwhahyrate cutting system includes a hollow

mounting structure 10 having a parallelepiped shape. On the
mounting stxructure 10, a pair of main frames 1l are loocated
along a longitudinal directicn. 1In the mounting structure
10, a substrate supporting device 20 {see Figuregs 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 manner 1s located.

Further, as shown in Figure 5, in the mounting
gtructurse 10, & ¢lamp device 50 for holding a substrate held
in a horizeontal 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
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structure 10, the first substrate supporting portion

20A side is a substrate carry-in side, the second
substrate supporting portion 208 side is a carry-out
side. 30 In the nain frames Lk of the nounting

structure 10, stators 12 of |inear notors for noving

the scribing device guide body 30 are respectively
primaidarh trl upmaiess uid goesrided 8 Thia isubataiatef rsaimxting

1 |.on I [ j_nal dj og ofn the wa
f:dzf?f'eigc%fw% ggtqa%glrggﬂlg air?%&rgespgct i o rred the,main
heimames i, Roribingadenics ayidsis bodapaowle ipeoviisdiso as

S 140 yaURbIEEI e ORERRS thH Uongd i3RI nBACA1 PRSLLBAT 8P the main

have 5 squared ors, novers

CreRameR ALY dhe; HEELDLEY Aavine P hPdn A% drrgidee an
deippear Ywide Pady 3ﬁ@:ﬁb&di@@e&16ﬁ SQ Ardct I BRtablgenal

| th f tators, 12,
o1 e PagR FErRRRet Ahsroibe mpdn Ekaner vhidnd a lower
I cgmtml ralid.ngz tehetdmaligig advngl the ngyidogalde i'di]ill’ﬂ below

nﬂ&g@ &m&sﬁegf 1ihe e gsg,g,%@ guesaekmdifgﬁp& e lower

are reverse rs are respec

f (ﬂ% éffaiéJ 82 anmdgrmed. s@as équenwamyemumaﬂgmm the

magHet | Hraid LA 0f the el ectromagnets formng the
nmovers. the novers slide respectively along the

stators 12. As shown in Figure 4, the novers of the
| i near nOYAres &aaﬁ@mﬁﬁti@peaagrauﬂde oW F8EFL06 neax

e, et BB d £33 ol T 4 ke, e iy fede poay

e&ﬂh oﬂhemhéTM@pumvgmidarcudﬂiGen ubperypohtdnnzaubQMrate

A Ldl Welll e at@akhBaS48! M olBe nEFNAE LidHg" the

ranes e nounting structure
Fivpper Zuide $ggdt par e Bhgpze &Jtiﬂje/ﬁééemt(lseperbgapﬁiw

Svicw diitvirigiaedw! tRENEbweHhiidd 8% U3 O ¢hel BRribing

k)c{]vice gulde body 30. To the lowar gulde rail 32, lower
portion substrete cutting device 70 is attached =o as to
be movable along the lower guide rail 32.

The upper portion subgirate cutting device 60 and
the lower portion subgtrate cutting deviae 70 respectively
move back and forth along the upper guide rall 31 and the
lower gulde rail 32 by linsar motors, To the upper guide
rail 31 and the lower gulde raill 32, stators of the linear
motors are respeciively attached. To the upper portion
subgtrate cutting device 60 and the lower portion substrate
cutting devlce 70, movers of the linear motory are re-
gpectively attached. The upper portion substrate cutting
device 60 and the lower portion substrate cutting davice
70 cut glass substrates on uppex and lower sides of the bonded
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not her substrate 90 bridges. The substrate carry-out
device 80 is located on the substrate carry-out side
with respect to the scribing device guide body 30,

and and portions thereof 30 ghide along guide rails 19
(see Figure 5) respectively provided on the main

frames 11 by the linear notors. In this case, the

| moehermtbertsatiecd§ beiddibihe odeampideyime/20 dn(emborizontal

Sﬁﬁmkﬁgn& Q%skoﬂﬁﬁj;ons nff:? trheaSQEﬁLHELX ﬁ&;&;‘?s&’%‘i‘ﬁ& fevice

he substrate ca
d39|€9r$ssﬁﬁﬁéinﬁeh°ﬂﬁhéarthﬁtéﬂbSFEFBPS 12
respectively provided on the main franmes 11. 5 The
substrate_carry-out device 80 .incl udes an_. adsorption

portion (ABETheMPITLCEi Yie 8553PAREFP%IRS gulde body
S@Bbst4 Adastooptdal cledivee l:mnﬂeﬂ m:hﬂ;r a&um.igatcﬁf &0£:Lrst

{ a1 gRlehropRRRObE LRe BbRNAA o PRUE TEuBEL RS 48 5814 by
adiberdvanmievhee 5@ iami@aupppmepcby tbe, suimj:::tﬂt@ pappbrting
Sy LAt £6 i.%r ﬁ:&@iﬁé&%q QHtté Wh&gﬁbﬂ?lﬁﬁdx{@ the scrihing

structure own I n %ures and

W#segwwv 30 - t hin ﬁlae pthexand partionof tz!’@ #pEibing

pa@mese gﬂiwmﬁabsbr a&%eob':ﬁa:apucam @éwﬂ:@cé\fﬂ! 28rafaking
ortlon on he sub S gfgcarr -out, sid

PanaRags of & perond, ayiamnent MAEk Srovigedon; Fis bondea
caothexubupatiaye 180 e orosial iscchy poovededvable along

E;{g,‘ghgé b3ng" ggcgo%%ggngpﬁ%hsosubstrate carry-in

an an port Substrate carry-out
side of the 20 other main frame 11, a second carry-in

pul l ey 14Q5a0beih fﬁ@&g@reﬁaé A¥a! tRe lsl\ﬁﬁét}:%b:eaé&%orting

respectively provided. firtst transm ssion

| Gyt R ddclpdes; 4&1% PYPER=pLe | RPROmid ighROoFfdon 20A
f iloglatedr by- auucm ltay wiaH godlsetatbengrento H&léhrried

YT de iR PR b0 0 L EReb R 3 Ehon

c aotheaduhrtitate 90 to be carried into the mounting structurs
10 (see Figure 2), and 2 second substrate supporting portion
20B located on a side, from which substrates are carried
out, of the scribing device guide body 30 for supporting
the bonded mother subatrate 90 after the bonded mother
substrate 90 is cut and the panel substrates are sequentially
carried out of the mounting gstructure 16. In the mounting
structure 10, the first substrate supporting portion 20A
glde is a substrate ocarry-in side, the gecond substrate
supporting portion 20B side is a carry-~out side.

In the maln frames 11 of the mounting structure 10,
stators 12 of linear motors for moving the scribing device
guide body 30 are respectively provided on upper surfaces
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15b I ocated along the other main franme 11. Between the
first carry-in pulley 14s and the second carry-in
pul l ey 14b | ocat eded the endportion on the substrate
30 carry-in side, a carry-rn28ide wi nding drum 17a is
provided in a concentric fashion with the first

' ulley 14a and the second carry- in_pulle

igrsr )t/ir%gmgw r£%=amas del diaa dheglapattadinad, éérs&tﬁen of
]E hBelhasi fRiMas L0. puilutiee)féchéeazar DR NHre r&ﬁ?e\u?:!i%tﬂweomed
LIS trans SSI pn,pe a, L ogps en e 11

by habR BoEL8Y' BEATPw! nEneL 1 PRRS1edACnhES, HALR patagnal
dedte BRxfmceegrakned.ot Thes, | prose-seabldnsethevaof have
Tﬁgus%gandmceﬁaﬁétn ﬂ#'ﬂr@’_s%%ﬁ_o?sQVhG%ﬂsn éhts% 8hBGh) of
end portion of 5°the carry-in side wndin ruml/a

ciher blngar moterg wvcwhq%;ee%he ﬁsrtihéneatgwim giige body

wiandieig dhyarida. sSeidon) Y tidviabile GAbhY 4k RAHLKhC¥rames
1&3 and the second carry-out pulley 15b | ocated in
t

‘end portion on the 10 substrate carry-out side, a
carry-out side winding drum17b is provided in a

Concentric f i L 4.he t h ' r V& | l.e
15a and thée ﬁ%g&%tygﬂ %/i (;eﬁu%h'%%”%ggl%%%%%ﬁ“@%%gﬁ%A/agnets
ogre respeariviely ldaahell/dlong ctheplodglsudinadedbrections

Coatw eHb mﬂﬂﬁ%ﬁ[&: i%cﬁl% Q:}f;ghw b‘éh’mﬁ'ﬂgn&eﬁgaﬂﬁaa adjacent

transm ssi on ps. Wien the seco

c&or ?—‘“6‘5& othem &yel sevessstes, The gmorers y3E6t refpectively

\é\nfra&h?@ dbﬁ;ndﬂ%fﬁmﬁﬂac r?tmt Flseiunegmaangﬂgsgi_tching
irectiqn. e first,carry-ou u a provjided in

C MESBAAR BRaSpoPE: heor LEnBEtnbdye Y, 2ePnthg, 1S poTers.
dithe mb¥ereamlideatrespmctiyelyt Alopgpthe stathes 12.
carry-out side 20 wi nding drum 17b. The first

transm ssion belt 16a | ocated al ong one of the main
frames 11A8fshawn ABJkguRe 4t (thetneeene ofsthe Jinear motors

aRr@NdtRAEhbAN 8T LANEr IAERE GUrER ced bl asusﬂjhgepﬂukss 33

25 bod 39. Thus. when the sgrL |ng devi ce 3UI e bodx

3%% Qup ing end surfaces o e uppar guide rail 31 and
the lower gulde raill 32 to ecach other. The movers are driven

in synchronization and slid with respect to the stators 12.

Between the main frames 11 in the mounting structure
10 (seeFigure 2), a aubstrate carry-out device 80 {ses Figure
3) for carrying out panel substrates ocut ont of the bonded
mother substrate 90 bridges. Thesubstrate carry-out device
80 is located on the substrate carryv-out sids with respect
to the scribling device guide body 30, and end portions thareof
gllde along gulde rails 19 {see Figure 5) respectively
providad on the main frames 11 by the linear motors. In this
cagse, the linear motors are formed by ingerting movers (not
shown) of the linear motors respectively attached to the
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toward the substrate carry-in side, the first
tranem eeion belt 16a noves and the first carry-in
pul ley 14a and the first catty'-outpulleyl5a around
which the first transm ssion29elt 164L | oops rotate
in the sane direction. The rotation 30 of the first

car n, pul ac s the carr wi ndi ng
GRm poRtRgnr¥e ity RERERAr GRERYY Aut detfoe Bd finke the

pa-l:l-heyrllhatbn bheteaaelzilrmemuvély Providiehon thieemain

C Ll \a@Uly gSi de Wi nding drum 17b located in the

concentric - 31 fashion Wth the second carry-out

pulley 15b is not rotated and only the first

carry- OUt TR/ |sﬁ¥bé‘%f‘.§ eataledusi R 1ddesb! rﬁ{qludea an
carry-o IIe &mandthe ;arry out ai de w ndi ng

dBFFCF ok shevB ) Fo Evisit Lon ~ad sorb ingh Bane L
hamb,stwiamst batsmnt kumgndeucﬁeeauw&ebcshbs'i&&w @D. The

: r%\g‘%sm ss‘?%%#]géﬁ gﬁgﬁﬁéé Ut Z ﬂ@ 16 hf’(‘& EB%}P pHpstzate
pgarEy - otta sl twiletIf i trheet meﬂy substxdteyaddervadung the
V‘@d%@rbb:@.ofxﬂ gﬁﬁ:tlgnt raﬂﬁnﬁﬁﬁ' B?ﬁgfl Euﬁgi?rh-gggsafrgt 8hfriea

same direct
vm°Hd'-| rfg'c’&'r G#lea'uﬂﬁﬂ-aﬁegtmﬂthﬁﬁséﬁﬁ d| rect| on as the
first carry-in pulley 14a. However, in such a case,

as descriged above, the carry-out side w nding drum
17b | ocat &8 WWQ%EBQFFQF(%; A4 $ootip %%@Qﬁé@%?f one
r offatlee matm Fhambirst, sulstrak %rﬁiJﬁBQtlbﬂgarDQhTai fibgPrate
a €4.5 ort| n
t%gré%ﬁg‘ ra%gQ%sn?ij%r? a%ao&- viece® O&fg é@gFﬁ‘%Pyc’ﬁﬁ%'c’Ut
f ievidef pEsene sk mmesmppoatfngammmyzlm gudlegcbdd and
S Wb S,

b FrRhe SRRAY, d&fhe 2% f@ég%éfﬂ?fybﬂ-&@l&ea

su ortlng uni'ts 21
HEGPFan’-!}nFP semy%ﬁ‘@%%ctm enpstsatedorbry hineaide

aahanaﬁr efidaPSrel O brl R dlishdGithat OEhReg0Bak 52akhEs the
other main frame 11, a second carry-in pullay 14b and a gecond
¢arry-out pulley 15b are respectively provided. A first
transmission helt 16a loops around the firet carry-in pulley
l14a and the first carry-out pulley 15a loocated along one
main frame 11. A second transmission belt 16b loops around
the sacondcarry-inpulley 14b and tha sacond carry-ocut pulley
15b located along the other main frame 11,

Between the £first carry-in pulley 1l4a and the second
carry-inpulley l4blocatedin the endportiononthe substrate
carry-in side, a carry-in side winding drum 17a ie provided
in a concentric fashion with the first cerry-in pulley l4a
andthe secondcarry-inpulley 14b. Thecarry-insidewinding
drum 17a is coupled to the first carry-in pulley 1l4a axound
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main frames 11. 25 Figure 8 is a perspective view of

one of the first substrate supporting units 21A
provided in the first substrate supporting portion

20A. The first substrate suwpporting unit 21A has a
support main body 2la elongated |inearly along the

di rection orthogonal to the nmain frames 11. To end 30
pyhdichnthe £ixss trppemissten bl@é-diylied-ﬂmmeUbPEnthe first

Poalrey - 131Pu X4 &d@ruem@éa '1!11@ cﬂ'z'g.-?‘l&hoélidé idfind Qrum

t he suR ort _nain bod re atta N upper

2 and
p&r’ﬁ dRECHF LAY r‘BBﬁTﬁ%ﬁt Brthf AaRe s et i, sTQfoaeCOnd
Weigatirysliind plally egngabeprod2deduhat lthéeothaﬂOEhdngomﬂﬂ.bn of

gyide s 13 e Vi ut er si.de
SIPESeRRh 1 et AR W L o AR G S0 a8 BEpR1 8 wa e
sﬁeaoﬁst2$0 §hﬁdsaamwngntBédguvénﬂéne dzumpdifai.ng unit
guide rails 13. Thus, the first substrate 5

supporting units 21A nove along the main franmes 11. On
each of t RetwpedithabkeshCersuppytiuig eyl $a apdthe sgpond

eb&'m-'yeou?dd >j;.\ttﬂ.6!.d3£ 4b gm@ef.%@l hgr t&haldnm %tﬂ!‘ﬂﬁﬁje@in the
redeterm ne ce erepe

Gt A EE T o5 A o (GhF e G P B kS ng, drem, 170
sdlsspraﬂade@ 1nna eghhdenrtwe cof aatvl oy wleh tihe 41 det carry-out

pbﬁﬁ]l@%ﬁiﬂ‘&fﬂe% ?ﬂ@:b'& uﬂrﬂ%%ﬁﬁéﬁigl@l%b& Eg#iﬁaout

front rollers
2§d-d|§'r W-Pééag ﬁr‘tineli?br éﬁ soppiedt t%hbponpquunnrsy-out

2P 110k 38 atbahasuia%aatﬁesyeeeﬁal Eguﬂﬁﬁlbgﬂoﬁoﬁbi‘@dlsb
the subsirate war d/ downwar d novi n%& evi ce

pr&PPied YReheth SOROYLICHEToINSy FU318YLER £°EEF95@f the
t hﬂr&tj@&hﬂtahe.dupwim:l.ﬂg dmmwanh Ieydalay %tﬁ@ehehﬂgthe

d 21d
SR ot abudrn” o, pEF e € Syt BRLLBY 448 pEpvidea 1n
stl:yhponthcg rpdbppstite uﬁrtheabhyrysupposléd ®inéheg drum
SYARCan bR akRle 8o te 2wk hNrbBFelP! 6  the carry-out side

Winding drum 17bhb.

The first tranamission belt 18a located along one
of the main £frames 11 of the mounting structure 10 iz 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 £irst transmiaglon
belt l1l6a moves and the first carry-in pulley l4aa and the
first carry-out pulleylS5asroundwhichthefirst tranamlssion
belt l6a loops retate in the sama direction. The rotation
of the first carry-in pulley il4a causes the carry-in side
winding drum 17a to rotate integrally with the £irst carry-in
pulley l4a in the same direction. In such a case, the
carry-out sida winding drum 17b located in the concentric
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axes thereof are in a horizontal manner along the
direction orthogonal to the main franes 11. 25 Anbng
five first substrate supporting units 21A which form

the first substrate supportigg porti on 20A, the guide
rollers 23d provided on the first substrate supporting
units 21A are provided at the sane position of the

s fiasddonyil bh Athe sepondacamnysout rnlhayid Sbol s erat Zotated

Prag\ %QXOQh%nh%t therbi B&tl: i.uaabgatlgas aap%ttu.-.%a since
units_ 21 de rollers provid t he

adPecEht ot cRSEYSON tlf“ai't%’iéaaﬁmq RRe GaTEyY ?PA %1-1‘@5 winding

argmingady are hiote coupned ke &aich btases 11. The - 33
guide rollers 21d of all the first substrate

supporting units 21A which are |ined along the main
frames 11 Onoghahethenﬂmd whesn filves scdbdovgt idey ol guide

suppg'su ng °4“§§E' Eﬁbétg&g Aﬁﬁ!%‘-@cnnﬁf Xegs f'ﬁl{étfirst

as one en ortion

plta'@élﬂcmsstm §G‘B~§t Lesanewes \and féw@‘-iaﬁtt w@rm:mn bylley
stlrwaﬂa&nwfué@@arefy b€ guindy wawdm{wwhgl:hstr?é%im

e Reon belfonef: ogpn e cate 17y A aenes firection.

| ek ,athe iy 8ide aneiinly druinhe?4 idotiateaubstytad game
ti IL.ts
S B Tho ¥t ba dir- 10 RRIIRYERAL | Plwel3lr *1n sucn
prioghged mdtelsgrmhpgt akbows rtdteecgurppoonitngidmimm drum
nqa;rbeiacaieata}ﬁtﬁe rg@mﬁ%veefrp% e almy 8€s n H}.erotate

first supporting 15 belts 23a pass e|OMIt e gu
rollers 214 of all the first substrate supporting

units 21AThenedrat mdﬁﬁwe&pbh@ﬂs;g ﬂértﬂoﬁ heo X iand the

AR BRI 08B gn 200,000 gh8 RS marrate
supportititingodevice 29 sespectpecly nive fbveadiirst babstrate

C%J#dﬁi%& Phsﬂ%i‘}ﬂﬁ“a% JEHBh& QS EED s\ulp ot 1Sy units

car
218. ’I'ha first gubstrate supportingunite 21A and the second

substrate supporting units 21B are respectively formed to
have a iinear zhape along the dire¢tion oxthogonal to the
main frames 11.

Figure 8 is a perspective view of one of the first
substratesnpportingunits 21Aprovidedinthefirst substrate
supporting portion 20A. The first substrate supportingunit
2]1A has & suppozrt main body 21a elongated linearly aleong
the direction ¢oxthogonal to the main frames 11. To end
portions of the support main body 21a, connection plates
21b extended upward in a direction vertical to the support
main body 21a are attached. In upper end portions of the
connection plates 21b, sliders 2lo, which slidably engage
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and the second parry-in pulley 14b | ocated in the and
portion on the substrate carry-in side. The first
substrate supporting Units 21A adjacent 25 to each

ot her are coupled to each ot 3@ -by connection arns
28a respectively attached to end portions of the first
substrate supporting unite 21A Figure 10 is a side

VEORStIRGA AHRRRE M i e B4R RbIRcLE| baenr Fange 5)
apretiadd ba ehtératdd nirFubeObLE he0haifcEfiniad 11, are

S suppErti Q. unipts 2 It _Ls._pref.erab
t#%t%qi%%donnggﬁ oﬁq&a'f o go a@":ﬁt&éﬁ& t%‘%olgﬁ%gﬁEate
penppordisly uhdtfduibde xishs dBe 'Thpporthedinmsit subkArate
T j I 8 Y Lt

[ SeTPRRInY Mt RIA ok B1cEY, the BRIN 293pee 1y,
attached to end portions of the support nmain bodies

2la in tba dadkbEsts ELake ﬁwdwuﬁsbk%ﬁ%rms 21A,
att achnment .pins, 28b. End porélons gf t he_cannecti on

arfE acR&¥ PBL*EnEEr APdAesplirLe 218 p5rt PRGVided
U miditd m@rad,e& eniined epabkebthkbebetwaehotift Qﬁbydiﬁection
a C t Y, 0 tion in The. . T
contbibned WA IRl L e BhE ABarifEe wp-
s WaFs/Bawaviaxid: movAngodavide ndl ris tiprayiidesl hedweent Ropalr

of LWhildae ruilghiabggcarry-out side has its end
portion which is different fromthe end portion

coupled td the adjacent first substrate supporting

unit 21A Fagaialy ¥saltreNedibe oI pRis oPOhbigiiidd rd1lers
onpnectlo

i 28d in 28c. Th
R pavEeReodn fhe” ei2eh: RubSErBte FEpenTta: uptye 21A
awifactisel £iBato sibetrate fsupmsrtindypartiecin@ofi land the
28e. i first
o St iR SR AL Ao TN 4 1b B0 ldla pptwaen
t Ghehatids wakhlenpv2te yltdeaboert3®@ihakhe tsubatirate up-

PUAQAMBEY hoVinke V1D 46 RANG BAGkER! ! Pl guide
coupl.ed to the adjacent first substraile
rollers 214 ares supported so as to be rotatable at upper
edge portions of roller supporting members 2la vertically
subhported by the support main bodies 2la with the roller
axes thereof are in a horlzontal manner along the direction

orthogonal to the msin frames 11.

Anongfive first substrate supportingunits 21Awhich
foxm the £firgt substrate supporting portion 20A, the gulde
rollers 214 provided on the first substrate supporting units
21A are provided at the same position of the support main
body 2la. Thus, the gulde rollers 214 provided on one of
the first substrate supportingunits 21A and the gulde roliers
21d provided on the adjacent first substrate supporting unit
21A are arranged in a line along the main frameg 1ll1. The
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supporting unit 21A rotatably attached to one and
portion of a rotation arm 28g by a connection pin
280. The rotation arm 28g has the other end portion
rotatably attached to the -s@ai bi ng devi ce gui de body
30 by a fixing pin 28f. 25 In the first substrate
supporting portion 20A havin the structure as

d asdidebeell bévosy Gld\Mﬁeﬁlthé'l%ﬁfF%t sybadrate seppert bpgynits

3Q 13 $HESH R £hd DB 1SWGSEK S ind 15 FAmes! 1 15 SPethéP Bupport
first substrate supportl rll.%ounlt 21A provi ded near the

3@nsc GiF B30 integrally slides in
t he sane d| rectl on Then each of the first substrate

ti ite 21A des t g th ti
FupPOr | ke Wy 00 60FR 1RRE, 12 H P0E LR ot
t feappiciony beili st 23a35as sanies endt postppnrfimgd uin tplae on
He' GublstPatd QhE &H”si&i $#the H¥tstidld stBadtvr¥ 10.

are arranged across

su strate Sup r
© IRAGI, 86 £B6| BLFe BRIOT Rt PoLAS AStLF KFPRATIRA fe the
1GuMderaL eaeh ana md:.m.afeeﬁu:aﬁ raemttma-, m% 6‘1:'&:|'th§ units

© O, P e g ot S8 OEhe Tyt tepings, L iy R e e

t rsartsst st o0 e uEdr tiihey npeetsion hmm r s'rhe afd.ystn gpppbeting
t di

r ot P e eiton1pa 1 bl ArBY, Ihil gRdaR! LB 162p, 210

2Im:omm;ed nnégxeafilyst mtmes%upnnw@-munéé sgélhipearest

ﬁQ séPEhing a%k)idehsuiaéssoay%por@nagamﬂ §ué§%rting

vvoun fhe carry-in side winding drum di7a are
Olheltl?j 2A§ E@%%r‘?w ihs euldpdipliars 3d & pf 1l the first

SUhifidttfre SUppOLiting ualts mllmeuhelﬁngstnesm:f Fr@mes

UL Bt T 08 S R e

stpukled etéVanrdt ther caidistmatwedecarsy~-in slde. The first
supporting haelts 23a are respectively wound to the carxy-in
side winding drum 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 silde.

The first substrate supporting units 21A adjacent
to each other are coupled to each other by connec¢tion arms
28a respeotlvely attached to end portions of the first
gsubstrate supporting units 21A. Figure 10 is a side view
showing the structure of the connection arms 28& attached
to at least one end portion of the £irst substrate supporting
units 21A. It is praferable that the connection arme 28a
are attached to hoth end portions of the firast substrate
supporting units 21A. The connec¢tlion arme 28a have center
portlons rotatably attached to the connaction plates 21b
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spaces therebetween, the bonded nother substrate 9D is

pl aced 20 on abut nenbers 48 (see Figure 9) of the
substrate up- w-rd/ downwar dnrnvi ng devi ce 4oprovi dedon
the first substrate supportB8#g-units 21A. On the

ot her hand, in the first substrate supporting 25

portion 20A, when the scribing device guide body 30
shitechetoharend [porhigsty afetbarsypportimiin tiogifes 24a in

S t R TeleTels j
s'g' ?‘?bf?éf%ew ce gﬂtl}:é;guﬂgbhgﬂﬁ ﬁit%gg?gﬁl Qﬁrttges n t ping

t R8Psankndi pertione ofdihe @a’mw&ﬂ%erﬂlﬁr SBaspbteched to
suthmﬂrag shibs Sr2fd Shpstest Lryvairt 30 Maaadaaartt tanaach

Jt&'ggn%u??’tfé Eﬁ‘ﬁ%%l %’f?lﬁlggf’? ?e%‘ﬁglﬁﬁq} ie%nﬂ?ﬁgecgion

stpiidl R@odi rection. Thus, all the first substrate
supporting units 21A become O ose to each Other in

the end portion on - 36 - the substrate carry-in side.
| n t hi s c3becoanegddonarmRimattached toghefinpeybstrate

g9 oRedNg3iniki Ses im&h tm;%b@ttbattﬁecah&y&bf‘tion on
Si and thus, the }[_ transm ssi on
m}'g'l% suRgE AL OaEEy T out iAR AR IE8 PG BOELLoR bRk 1o
caﬁfﬁﬂzﬁn&l Eieomithei sugd pdicttioh /Foupled €5 thd adjaldent firat

opsberdess Sabp ALY WA R O K rarsiinal § R abNEa 44 Bhe ena
me‘ﬂ-mhef fa rotasdiont axme2 8 yoat wngnmrtim ¥ 2Boar eThe
WIS 1@t A¥n $8aMEE Prdioihe éPE’d ﬁgfgiuﬁﬁrga@tab\ﬁpﬁgtgg%ea

first substrate supporting uni
pdot ithe SailphExsmnst tat bYcar f}xﬂ-ﬁgs%lé 28ethe state
where they are close to each ot her W|th t he bonded 15
not her supstrate 9 beln hel d th np..devi ce 50
and supp%ﬁ?é’&nﬂ?ﬁ B%%HE) ?‘iﬁ gﬁ%"%”“‘?%@“ta
f iamipo::stdpgonhu.ngzbnl 1&&!&9& e baonedrbytt be theryeciibing

AN AT (0 b Bk S T o accorens

from the end portion coupled to the adjacent £irst subetrate

supporting uvwalt 21A rotatably attached to one end portion
of a rotation arm 284 by a connection pin 28¢. The rotation
arm 28g has the other end portion rotatably attached to the
scrlblng device guide body 30 by a fixing pin 28f£,

In the firat subatrate supporting portion 20A having
the struoture as described above, when the scribing device
guide body 30 slides toward the substrate carry-out side,
the first substrate supporting unit 21A provided near the
scribing device guide body 30 integrally slides in the same
direction. Then, each of the first aubstrate supporting
units 21A siides toward the end portion on the gubstrate
carry-out side with a space apart from the adjacent £irst
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Thus, there is no possibility that the first

supporting belts 20 23a are in sliding contact with a
bott om surface of the bonded nother substrate 90. The
second substrate supporting Bgrii on 20B | ocated on

the substrate carry-out side with respect to the

scribing 25 device guide body 30 al so has, for
exxnpsitaatie eeppertabdgsubitr2ld tupghw sldgddnd &g x2cdion 1n

Thr2eConfusUDSif dffe SN0 ML riYd %u%]_a%rﬁ:rﬂl\d ded tis" 21a

t he second substrate supportlngasortlon B have
Si9He arrangeftacyees feedpagttpgin nofHERe Mepg ting

Uitiractutreo o kath predetoziniakd IPaseppehierdbhetHelenQn
20A except for that the substrate upward/ downward

novi ng device 40 is not provided. In the second

subst r at e Isuglpls cang. pbetsicai 0@ deratde ghldedwmdy 30 alides

S [ S Ok b h
%3&[5& 1P Yulout23g) 2akP0BAY! KILE SURROERAE DXnENGscat

s mem Psltzl.@ maves athel fhegt eFFWT#Te pwdiley l4a

f rﬁ&%dal alnC ehef um%ysgﬁoadaauaaa&&hagdhﬁht 31&390*&3%5 .
an_.and e _and port

o Ui s1e B0F o} S0npEat SaupPota ina ke A I mene hlagratty
madisH ﬂneﬁdﬂﬂﬁlﬂgﬁ‘d&@:l-cg@-TMDﬂdY mpﬂﬁdtﬂlﬂgammﬁlﬁa first

SRR Par st SBeipiia gt e B Aaf Fandiag frrom
t dlTshearse sy cddvi ce gui de body 30, pass bel ow 10

the guide rollers 214 of all the second substrate
' units 218 lined along the Main franes 11

isﬁp?g[et ;23@1@%9{5'% aboygppWhenrnglpothrofiyes, sprgtrate

WORHIEhdrt rtAneoE ¥ 1R A tﬁb@raw mmﬁé BEOrfiRybdedion

A BT R K T T

Sidleradtiidmefs ehernd:mmb:lsﬁg aterseipnos tiongithr prede28dmined

g?a;qee{éea( PR&:&Q&%““JQ e bo%rdm& m@ﬁ?er QB£8E§BWE% :I.Pglaced
on abut members 48 (se=s Figure 9) of the substrate up-
ward/downwardmovingdevice 40providedonthe first subetrate
supporting units 21A.

On the other hand, in the first substrate supporting
portion 20A, when the scribing device gulde body 30 slides
toward the substrate carry-in sides, the first substrate
supporting unit 21A provided near the scribing device guide
body 30 integrally slides in the same direction. Then, each
of the first substrate supportlng unlts 21A eslides toward
theendportlionon the substratecarry-inside hecoming gcloger
to the adjacent f£irst substrate supporting unit 214 in the
slidingdirection. Thus, all the £irst substrate supporting
units 21A become close to each gther in the end portion on
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12 provided on the main franes 11 are respectively
provided 20 in end portions in the | ongitudina
direction of the second substrate supporting unit 218
| ocated cl osest to the scribBsg- devi ce guide body 30.
The novers are respectively inserted into the stators
12. The novers slide inside the stators 12 to cause

t thes eubsdrefges caxry-dopgdaAri.ng unit 21B close 25 to
the scribing device guide body 30 i ndependently slides

along the main franes 11 separately fromthe scrjbi g
deV|ce garddiseRsaoasdragibed # %@%%c&ﬁ&%ﬂﬁiﬁi a vice
gt rbggyugnt s21Be=3@owhpdetha hhhsscatbl agrﬂ'yvﬂ.ﬂesida,
Q i nsnls
S it " #8s Fygith eRbebdesnd® BEEE fog R HpEpezet
um:%ﬂrsbudéeyalimg:‘mewml anflr tine caxitly - ﬂtmclidecwhuding
U530 § E PoePELE ﬁ@%dz’%ﬂ?’%itn TR fﬁsatd%ii-&yb-&ﬁ pulley

above, e second carry- out ey 15b around

t HéusecShESt ris ﬁfl§§rcoﬁum1ffil% HeddiFs 273 %&miétpdtba the
t @%:I.@ Eh10diraShia ¥ NEHd F i aHNshbat rhites subﬁﬁ!&tlh@ units

© AR Bz FORL o B BAS5YT A1 81 8PS WLRAARFRaTE Lhe-
substrate carry out side, the second transn ssion

el € 160 JRLGSLD £ o ATFee AU LEGUOBE Ao 181 P51 100

carry- out pu Iey arr
Wimdithe éndnpoXiyioot aneghanaubneram cherxe#mnei@e to the

Sm%t mﬁehmgaheah&aaae%t SabhCotREL Y Oth §h§ebonded

w nd I Ng drum 1 ar e wound he carry-out sid

wiiRtHReF SpAtrate 90 belng hald, dDYs,lBS@t Ps&ﬁﬁ&ﬁ?u Ag and
P @UppoT B, os eE@ d£ 2056 BAbPoTHRAG beldsunids, 2iHe first

adj acent, ,to ga er 15 ar oupl ed to each ,at her
D P, Re L P A U5 e it 0 EBe “Sat e s igel Rhnding
eridupol 7acns thie fhest mmauppert$ugpm1tmgmnslsde.
2 r
;e Phéte 814 B3 2ha 1 My GRARCH] B0 BE Huppit dldherta
23aare in s8liding contact with a bott om surface of the bonded
mother substrate 90.

The second substrate supporting portion 20B located
on the substrate carry-out side with respect to the scribing
device guide body 30 also hag, for example, five second
substrate supporting unite 218, The second substrate
supporiting unitas 21B provided 1n the ssacond substrate
supporting pertion 20B have similar structures as the first
substrate supporting units 21A of the first substrate
supporting portion 20A except for that the substrate
upward/downward moving device 40 ig not provided. In the
gecond substrate supporting portion 20D, cach of second
supporting belts 23b is respectively supported by the gulde
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units 21B. The and portions of the connection arns 28a
20 attached to the second substrate supporting units
2l B adj acent to each other are rotatably attached to
each other. The connect ien3ant 28a attached to the
second substrate supporting wunit 21B provided to be
cl osest to the supstrate catty-cut side has its and

pEPLLBEBoREEsiRealy ERR 59G°RE, FRRRtERER ARRPOEtLRT HRLLS
adpBCcehilcheaeRd1linbBat AdbRgSUYRAROMELAOEHakEa 21B.

rotatably attached to the main frames 11. Furt her,

t he connection arm 28a attached to the second

subst r at eEsqpmJE ttilveg sespnd248ppotr bty tlel te 23k hiaisngn end

deyiteq to t%??!n%%a%%d Berabd &Piha%nsr@&teae ry-out

alt ac second su strate Su portlng un
256‘1&@#% 1ptiHeCRal thermewpting a@wgetpseaw ena‘he second

ggugga&:;mfgc g;em;rm?ut ?:g%:gﬁ rraﬁ&grrx?t ‘tﬁ&h%(ﬁtifd%ltf}ﬂlera 214
S SuUupns | u
" eanddego T ik serPan. Sufin PERES AP aKhating S84 t,23P,gpLch

S L-I.shc.hosestl dicuthe sdnetbinge muxmdgamhetﬁwd:p 3VYppaeki Below

Ule @1 By 60380 1B e 0T a0 ol £ 08 RO E0r 4 ng

e su e carry
t neiiea:lmismt@lm@taemaw yhﬂ-whgmcs:mwhstrata

t Gﬁ?b@vr‘th.ﬁge%rﬁ%h' OBON alnlde wottRP Al e ald ?Hbﬂ d91de
bei n)gﬂ;egar ated fromt he adj acent secon

Ptﬂ’-‘r?@' 1dsid botgeen tt"'l‘?ef:'sﬂ-' fHeRgry-out pulley
dlllse.Chlndn théhdscofll| cAhey seavNPuILOF! 156 cos U duigtrate
uni ts ang arranged across the approxi mately
N8 Pél 35‘ Pn 10 the | ongi tudi nal direction of the
nmounting structure 10 with predeterm' ned spaces

t her ebet WeEN ¢pln o %%é’ osgagtto 3 Qb k?ﬁ} g&;ﬂtion 20B,

supporting unlt
gW&GrﬁoWB@h9WFdé'§1#MPHm Jﬂmqmmgubsa rvaktéu the stators

camr yrwﬂ:&e ordEhk iSin ERAMSACHT Girld 288 é§1981?e§fovided

1Srb rm¥ t.he seco%;j carr aﬁrp%{v& e%? b rotat es and
3 €24 BRERienS 18 ShedPRgLen {Fastian ofnkae sapena

senbstrate supportingunit 218 located clogest to the scribing
device guide body 30. The movers are regpectively inserted
into the stators 12, The movers slide inslde the stators
12 to cause the second substrate supporting unit 21B closge
to the scribing 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
close to the soribing device guide bhody 30 is coupled to
the second transmission belt 16b. Thus, when the second
substrate supporting unit 21B glides along the main frames
11, the seocond transmission belt 16b 1s moved.
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substrate supporting units 218 around which the second
supporting belts 23b | oop nove and the all the second
20 supporting belts 23b wound to the Carry-out side

wi nding drum 17b are draw Bat- As described above,
when all the first substrate supporting units 21A of
the first substrate supporting portion 25 20A are

| ocat ed across approxinately entire region of the

| 0{1%' t udi Jgaltaéuaﬂqadeaaabew h@aﬂﬁ&bhagnﬁ u,nr QnulQ.ey 15b
W predeterm ne spaces

nBEREPS Hs T BOganA L ZARgIE SaAn AL Lbeh LRoREAA P Led
(geeHd gm:y &% e&dbhﬂmbﬁj aeie J.Upwar']_:ﬁudpwh:nmhat second
nmovie n VI ce V a
CRobBREREE ot (ifed?a3B (eddded BHOSH Focona
mrraaendebivndel 906bsla gbiditiowsad the¢ubedimaitenearry-out
bggged ggta gcapasmhsmﬁgs%ag b§9t £6b dnd¥e £ N CtREPs ame

devi cé S0 su I rst__ supporting

bhrectignopnd Hdig Meﬁon@ﬁg%'mr BUE ppbtey r#g"prPFF‘éﬁﬂ the
208rry-bltidlicde G1R8Eng G 10, ﬁ&t&h@s anadetk 801 e second

S anopeating el f Mol rEReclied Ko YRR PaREi o s pgwinding

Sdirsikn A7h i woundiew the 7dapryvoulte dlden wilhdisgr dbungl7b.
devi ce gui de body 30. As the scribing device guide

body 30 noves toward the substrate carry-In side, each
10 of theIfi tie sessindatsabninahs i gvpRrortino ipoxkiqhe20B,

f igdadonaSsiSd £ Al Fo §HBBBE:E&H§ Rd 298 %%asdncteéo fe%&h@ther

and pOftIOI’] on the Substrate carr:i/ in’sid
b@@mw%ﬂ%erﬂt@ pHBOT by GRIARCTAQR: prEs R BpEpectively

S WH@ched) tdi thellend bb&t&bhdl nif théedecdhd substrate

s A 8, SRS o BB e
2QB&irdeetatanmy@tthenmmtqmmemanonaauustndtﬁauwnbrting
gg{:gn 218 a?@.' '33161 }%M&‘?%@t% AR S A6 280
attachedtothesecond substruta gupportingunite 21Badfacent
to each other are rotatably attached to each other. The
connactionarm28sattached tothe secondsubstrate supporting
unit 21B provided to be ciosest to the substrate carxy-out
Blde has 1ts end portion opposite to the end portioen attached
totheadjacent secondsubstrate supportingunit 21Brotatably
attached to the main fremes 11. Further, the connection arm
28a attached to the second substrate supporting unit 21B
close to the scribing device gulde body 30 has one end portion
rotatably attached to the second subptrate supporting unit
21B and the other end portion attached t¢o an end portion
of a connectlon arm 28a attached to the adjaceant second

substrate supporting unit 21B.
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unit 21B in the sliding direction. Thus, the bonded
nmot her substrate 90 while being cut :1s also _
supported by the second 20 supporting belts 23b of the
second substrate supporting 3Bortion 208. Wien Cutting
of the bonded nother substrate 90 is finished, al

the second substrate sugportlng units 21B of = 25 th

second suBBitherecqsheR ?h@amﬁppeﬁrﬁéegmtaﬂ%%amng
a@mﬁa fﬂﬁ:“lﬁiﬁﬂﬂﬁ ekeR e eeeegaomuwéttdnee lsppdntdinminit

di
oAIRCELPRe o thS SR i pEkaPS tifad Rellv 3o 531disp towara
nithiec subsitshtat eafOy+in si#qunq&nhkgftﬂhs gsecond substrate

S Rl e%éj%‘n&%sz%*ia §9139u§%&'9§ntﬁu eh8€p ae—eeaﬂ on the

pporting unit Second

s Ehotaates G- iny pHie | whilogbsdag HeparpkediciEem the
AR R R Eéé{oﬁ@fsh'bgtﬁrﬁﬁb%ﬁfoﬁmg Gfi1t 24 1ditHelpnaliing

direction of he no struct ur
s TBRa Lk HAS sidand dubatEate shaparsing units
suhs h&heaﬂﬁanétﬁldcx&iﬂa) the splppmimnimly fkentslenomegion in

ST o enBEhhE a¥LoRUBRNS Flls Hoditity bEEubRLsE o witn
wﬁnﬁﬂqzﬁimﬁﬂﬁﬁ'ﬂﬂﬂceﬁhéhpanbbtwsebstrates are carried

out by the substrate carry-out device 80. Thereafter,
the out bognded nother substrate 90' is 10 rel eased

from bei ngdPhEPH9 (FA%he ThEARCoRY; sIPEFALR) Spporddaggunit
SWYB babgestpphbisdibiltid deévBoel gxsmé ®odye36 Glid«igtoward

RSt e SRBYy I Bro€T Bob IR iSetendERahSRL8810n
sehmhnl 18bhstves o thap-epmd icegrnyricy: puBleyi tels riodbadied and
hﬁ'reeé]%rﬁgréﬁegi Qw&naiﬁat b SeSeLL Y- =S| 86s secona

oser e ad] acent secon

sm&amaetesuwmwwgmmu unihm RABt paroynddiwiylaht r e | spcond
supporting belts 23b loop move and the all the second

supporting helts 23b wound to the carry-out side winding
drum 17b are drawn out.

As described above, when all the flrst substrate
supportingunits 21Aof the firwt substratesupportingportion
20A are located across approximately entire reglon of the
longitudinal direction of the mounting structure 10 with
predetermined spaces therebetween, the bonded mother
subgtrate 90 is placed on the sbut members 48 (see Figure
9) of the substrate upward/downward moving device 40 provided
on the f£irst substrate supporting unilts 21A.

Thereafter, when the bonded mother substrate 90 is
positioned, the positioned bonded mother substrate 90 is
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and all the second substrate supporting units 21B
becone close to each other in the end portion on the
substrate carry-out side. 20 In this case, as

descri bed above, the second g0bstrate supporting unit
213 close to the scribing device guide body 30 slides

toward the substrate carry-out side and the second
t haddnbysithe sdiamp) gisviere S0 Brd alse sepppyted by first

c aﬁbﬁo%h@%e@ﬂd £a dHbnk Q&%Q%tﬁ:l’%:‘iﬁ @u?ﬁ% ©iflg sbf€1on
e

wi.nding drum 17b rotates integrally with t second
c&PPy-out pul l ey 15b. Thus, the second supporting
belts 23b supported by the guide rollers 21d of the

d ' [ d
TheCta Ty Ip e R RE D E Rk B p e & bonaBlndtitalfaprate
WO0di s g ekt id bsttlwpma::i porbébn st eate cudtdbgofevice
s %p&{& LRg m&s%aégmia RA (}F‘S@et&.gtfﬁoﬁ hmcs%faeiaea

carry-in si ndi n m 1l/7/a and the carry-out

SP&eﬂWF ﬁ&i‘:'ﬁ@inﬂr%ﬂ#qtbg’éﬂf AhAdY30 he AR EPBiIaSFIRd g device
Jdgud @elsidy 30 méves tdwardnehé eadad ratseifi@-1in side, each

t d d ab
S%&p&mg 8P BUhaT 2Ee BPPRACIAT InUEP LR BoRi FAES
S subatirate bappertibny portiuh RYAdslddeadl td thecendnportion
. , 3
SR AR, URLG Ao WM B DR ARA o ene
stddagent fhust tsvbstnatienguppertinguniteRlAzin the sliding
”?5. 2 ti'B‘nOf H;PE'hQB LRenid# %ﬁe%%%ﬁ&téiﬁhtﬂ&ebgﬁﬁﬁorung

first su strate Su g% ortion
n

C NS LAAAE Sho RN Wt txa b BOBPOF RABE BOFkdon 208 511des

S WoSdard ehewgbﬂmenp&a tinan aﬁﬁBtﬁﬂ’&ﬁrd&ﬂﬁiﬁab?!QdBHWhile
t.o the fiIrst

i ncl,ude a devic ap t ensi
o B et e oo tnARR Rt e o bRpoxt tng
231mia:ppqtnmn ahel 1iding cdmbartden . 15Thiash e bendedofiother
t MariYa1% 90 while being cut is also supported by the second
supporting heltsa 23b of the eecond substrate supporting

portion 20B.

When cutting of the bonded mother aubstrate 90 1is
finished, ail the second substrate supporting units 21B of
the second substrate supporting pertion 20B are arranged
across approximately entlre reglon of the lonpgitudinal
direcotion of the mounting structure 10 with predetermined
spaces therebetween, and the bonded mother substrate 90 isg
supported by the second supporting belts 23b.

Thus, when all the second substrate supporting unitsg
21B of the second substrate supporting portion 20B are
arranged across approximately entire region of the lon-
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The carry-in pulleys 14a and 14b and the carry-out
pul | eys 15a and 15b may include a clutch for coupling

and decoupling the winding druns 17a and 17b as
necessary. 20 As described above, since the second
substrate supporting units 21B slide toward the end
portion on the substrate carry-out side, and thus,

t gdtyditnalr glivsationy ofr dheddpcenting sizysgure 10 with

35%&%§b%m&?aﬁaorabasganiiﬁaﬁé&t_ ﬁ%éi?,t% d’zdsjcbt BOnS*E mother
I'rection, e s n pportin ar e

< BHBETEREE 3P bIBRLHERA) AF SPrRRE teA ol Hhe g aend FERBRFt Ly
boiengs R3bskugpbgtedanbgcthwi ghilberbdlerm 214f provadlled on
t out  ho I R r

¢ AR=te g8 488t ER kS Furlt N Ark nife agn St RET e Blnes
s aubstriate shate carghedran i3y enbstirafe carasant device
Waan all the second substrate supporting units 21B
becone close to each other in the and portion on the

substrate carry-out Side, the cut bonded nother

sugst rat emaa'tx-gangbl,tema dut B&hd&&ﬂﬂ@f&@ﬂ dibdtitatld B9 is
- su rti e a.an re.an rops
ABTRARRE Trom ARG A oF 1B {Bie aRlacR T Bpa tne second
S winbtartaiad e0Suproopprg wolinBlBdaeléadl to e apdibdhigetieévice
: i e . ,

TS ey e SHA0L Wl EnR L BER AR &y $rd kB trate
aCOFHYoPRY Fidsox. Thngureach pf bheramcondcsubstrate sup-

S HoHtaHE wHxtg'\ed s d9YNEes A BYaPE 8% eRd}GHd¥tidifiegh the
in the first substrate su gortlnﬁiunlts 21k of the

f SODS TS Y - QT4 Wol bR PEFERLRE CIoReN Lo the ddpcent
B e T U Lps ot Lom.
el I,0 n. | e | \' i
oFn A0 ERE sepBREr sifigtEpRe DERRRREE IS Yhits 23R Bboome
prdwistedo iendihetlierstirs ullst rend poppbed | oy Ploet sobstrate

2 1 ate upward/ downward noving device 40
i%ﬁ%?’a’gg%ge\ﬂeen a pair :

Inthigcase, asdescribadabove, the second substrate
supporting unit 21B close to the soribing device guide body
30 slides toward the substrate carry-out side and the second
frangmission bhelt 16b moves. Then, the second ¢arry-out
pulley 15b rotatea and the carry-out side winding drum 17b
rotates integrally with the sBecond carry-out pulley 15b.
Thus, the second supporting belts 23b supported by the guide
rollers 214 of the second substrate supporting units 21B
ars wound to the sarry-out side winding drum 17b. The means
for winding the first supporting belts 23a and the second
supporting belts 23b is not limlted to those rotating the
carry~in sida winding drum 17a and the carry-out side winding
drum 17b by moving the scribing device guide body 30 and
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15 of guide rollers 214. The substrate upward/ downward
nmovi ng device 40 includes a noving cylinder 41
attached to the support nmain body 2la of the first
substrate supporting units-24A -in a vertical Cashion
and positioning cylinders 42 |ocated on both sides of
the noving cylinder 41 in a vertical fashion. 20 The
Stise B8 cenlsutataratieppepd e Rt v ind t2 21 Bhns degea iibed glnve .
second substrate supporting portion 20B do not i ncl ude

such a substrate upmard/domnmard novi Vi ce.
pi ston r oBPT IBXAPIhe FOtHIRIRT | FOKRS “ﬁyqﬁe f% in a

t@iﬁ&&ﬁi&ﬂv’&i i n@) Qu@p&btdhggbmaﬁbetro 4hel wiatiaghésumoall

e Lo Sy AT AT 21 e e
S ba‘petmhte Buppertpngundedc: 218 pay begmpvesi h!)alfmeestjrpnger

bgLQn HSStQLR%Hgngggﬁg cylinder 41, and a

c nnec I'0n " por having a plate 30 shape which
couples the sliding portions 43*. The center portions

OL r : Pgnsgif?HJffWef?g?d:@Bﬁn&%ﬁ ﬁr;ewﬂﬁaﬂﬁa eﬂatﬂﬂtﬁaugpwung
1 N 1N

Be Lt ada i thB st FRBSEFRE R I EEOBE e ki oy G0A and
behl sedend euppbeting m@md i23terofd HHwmveecond | substrate
{ { . R 4 t

SBbEEREEIRg Phe (IS 2bb) foRto Pl cBB%edy AribuTieCe Gpvice

4%ar applyinodensicy doctbpl é@rs‘%@@n%‘m%ﬂg ’bﬁétgu%é and
' gds he%@{@;hgﬁ@ﬂ&ﬂgtﬁuﬂwash'fppﬁé;sﬂmﬁpahl o Afdnce

appropriate ‘spaces
t wdtBh&hpeshze| af| Eher dp¥Les-of the sliding portions
43a, slide bushings 47 which are in snooth slldlng

contact 1Q wth the gui rod 44 | ugh._t.he
sliding ng 4@8 3‘8@%“3$%h1§g g&éréhr “out
poutlileys MSat almdgwldenacmdmoﬂzudeset clotrhafer4sonpiimg and

2 gdlc8hpiaee tAkCwihhdfihedrlia®17h ARG $9P &8s necessary.

As desgribed above, since the seaecond substrate
supporting units 21B slide toward the end portion on the
substrate carry-out side, and thus, the guide rollers 21d
provided on the second substrate supporting units 21B slild
in the same direction, the second supporting balts 23b are
sequentially brought into a2 non~-contact state without being
in gliding contact with the bottom surface of the cut bonded
mother substrate 90°'. The supports of the c¢ut bonded mother
subgstrate 90" by the =second supporting bhelts 23b s&re
sequentlially released. When 211 the eecond substrate
supporting units 21B become close to sach other in the end
portionon the substrate carry-out side, the cut bondedmother
substrate 90°' {mill end) 1s neot supported by the first
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15 On the set collars 45, buffer nenbers 46 having a

di sc shape which are fornmed of pol yurethane rubber are
attached in a fitted state, The set collars 45 are at
predeterm ned positions respegctively close to the
positioning cylinders 42 when the piston rods 42a of

the positioning cylinders 20 42 are retracted into the
pevbbbuhing el tm @A any moreand idyapandiewnwayid.i oAn this
Ogaklee R0 ARy benaearﬁbeﬂaé%wtﬁ wdaeapgaab&awnwara

fIrxing t 3a I's provid f1.xing

 LtiLiong Shsseuhlend s GuHEeA BY &/ Ra PLatAcarranged

beht amAladiRGE #fatd cah@ndsdagebhfiodatied ndithidhen thElet
bonded tgg{:{ls bstrate 90 is carried to the
[

sGBsPFRpea §*system by carrying neans such as a
carrying robot, carrying belt, or the |like, The abut

menber 48Fi§ﬁ£§dii q@zﬁngr€p%nv§§€y°48%dga4&5&{¥L{E up-

di sc sha an axis verti cal
ewﬁe'ﬁdéawnwsﬁw(;neéiﬁvehcwrmv#@ﬁd tlnéh@tﬁ;ltrﬂhwbstrate

badyps8ein ulng.\&%rz 11?6‘ﬂt98 TS0 s%fbstt%t%ﬁﬂwﬂr@‘% on

1S | nsert eg er surrtace Ortl on Of
| BoAE i apari o¢ the,ouhat Bhre upvasa/ SghprRaTaY i dapice
akot beER§Hrdkan A g‘ﬂJghg&tplz Nos &gﬁeu:spfgutﬁ.feét \r:sewgmt:émof
SIltl et.we t he U mai n a 0 U
SR da S 2 AHE Erp o 4T BuBBBY1R5, Slas 2ad tovidea
43@ theFﬁlLrhémutraé;raa:qobumnbrt#n@boaxhﬂonsﬁhngmmbmtmte
P fiagfl aduilh 8L dhdVnd Web1BRl do A3 GEGVIELENTdUR & paix
uﬁﬁé-'i'“%@ﬁ F&ééﬂé'ﬁ L f fr%ien@ub‘!%@ xm'arﬁ»f gopgmard moving
S %v&g&d@ﬁmﬂ% iﬁbwg g:oautmae&bmb a1£:‘r gameb Qdm@@uplsbrt
u r I.rec u mal N (0] a Su
RAdbnpiycalar ot sha s1XAr PRESLERFoSEPPRAEELRG Gobts 21a
| ﬂ.nthevwhﬁwaﬁeahﬂw and vt kbrimyg rmgrld.e\dlm 42 located
hayi %}?Higeg o {55 hidbEng®y 1 fr i BY 119% G198 5 ddnaon.

pro
The second subsirate supporting units 218 provided in the

gsecond substrate supporting portion 20B do not include such
a substrate upward/downward moving device.

A piston rod 41a of the moving cylinder 41 is made
to move upward, and a sliding member 43 1 attached to a
tlp portion of the platon rod 4la, The sliding member 43
inciudes sliding portions 43a having a pipe shape which are
provided on slde 50 ag to leocate on both sides of the moving
cylinder 41, and 2 connection portion 43b having a plate
shape which couples the sliding portions 43a. The center
portions of the sliding portions 43a are attachad to the
tip portion of the pilston rod 4la of the moving oylinder
41,



10

15

20

25

30

in the first substrate supporting portion 20A are
driven 15 integrally and all the positioning Cylinders
42 are driven integrally. Wen the piston rods 4la of -
the moving cylinders 41 areddetracted to the

I nnernost position, the abut main bodies 48a of the
abut nenbers 48 are at retraction positions which are
bel ow t he upper end portion of the guide rollers 20

214. Thusrhéliposdth onhkoeyi OnaPes 42 pPsviib cidBbth sides

bodi 48a qf .t he .abyt. _nenb 48
B endoBe e, svidackdn dd PavR HEGHe S bractRres.  Re-
ssppotive platdne fodstd2apre made tel meve2ipwandt heTo the
f . ;
L0 RIS RGBTy <Fe Tl e
t e raelapbher nokke pgutde oredehddapre naeted ahroavgh the

oéa.wfngbut_-t&anaeﬁ_a@taé%ﬁfaﬁ@w&mswtﬁrh};ﬁ%yﬁate
the u an ortions_of the guide rollers 21
oPRACERERCTRBRIE oDy ol OUBERAF H &G AL L ALBMRORE Lons
fasas} ﬂmmslmr@& W7l vhidiBard Iina Hﬁbo@hCﬁﬁﬁdil?@Q:ontact

| | e e rJ ven. rerore
PRELS MY 091 8L DAERR b elitag BREaTGR K o] IIEG Pt sons
nb¥e @ue proeddeddi ng nenbers 43 attached to the

pi ston rods 414L slide along the guide rods 44. \Wen
the - 46 piston rode 41n of the noving cylinders 41

nmoves outTq Fhendowes RAGPOrtiens: pEthe kwiide rodgi 44, set
b@dimrt:ﬁa&ftﬁvirt@aﬂﬂct gﬂi‘ﬂbb%:&:t% ﬂ%%élﬁe?_%n@gSlgi:g&%tnte )
o\ e.fir suppory i e . e bonde
OB 8€r o tiars BB conlfed ferbern it hrKina g Shep shape
t Wl Gl LArerel orreatl icds pélzurbthhreabubbae ndes atitheWdE in a
' cykinder i s f.or have t he _pi sto r
Eyaign%%eéltggtg ) by@g\mpfbée eté;?rif%ln'gr]rgsd ggrmﬂ%F § %Cﬁ‘%ﬁ%{ﬁte{qﬁﬁ& ned
BRA LTS (RABPTAL V1Y iFd ogsutontihe ot ioning soylinders

Pd 2 ARt &Y MRS Pl A LA AR U 2 S0 5Hd iﬂlﬁa‘l.g}r{:l.:ﬁ%g%ylindera

upward by a predeterm ned height from
AP R4 HRted 850,08 PABLBLPRLES FHIIRAORT A A dhe
Oneimss b epslgition hi s case, the noving

On the connection portion 43b of the sliding member
43, a fizing table 436 1s provided. On the fixing table 43s,
the ahut member 48 which abuts the bottom surface of the
bonded mother substrate when the bonded mother substrate
90 is carrled to the substrata outting system by carrying
means 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 &n axis portion 48b vertically extended
:Erom the center portion of the abut main body 48a. A lower
end portion of the axis portion 48b i1s inserted through an
upper surface portion of the fixing table 430. To the axis
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cylinder 41 is driven such that the piston rod 4la of

the noving cylinder 41 which has been noved out to

t he uppernost 15 position is retracted after the

pi ston rode 42a of the posi4soning cylinders 42 are

made to nove out by predeterm ned anounts. In this

way, the set collars 45 attached to the ui de rods 44
cpopt bon ek ¢if thiesabut mMeaber 4B apccedl Bpsing 480 15 £it1ed

pés%ﬁge Bwfﬁtm%'ﬂat@%:ﬁeﬂetm&ﬂa&nﬂsoaﬁ?rue@ 432 abut

di ng nenber 43 abut the _set_collars

vrembes Afif paf ﬂﬁeH@@P§ WW%@W%Q‘?W%&WM 43c.
ﬁpui»hnhrﬁhe?sl a ch:girﬁcamsbeff %t:.%s soi.-:l.tagpr sdet} rai mmilv48 1ded
el I Tl ON | a e | 0
Froribaliie ‘4, ePE kioRotRE hptused the FAE RATH GO8y asa
poS| thenalamti ndngodnn ridie chndio tther uppbst gsarfagsd 60 the fixing
t b t 4 t
PSR £oP AP B, R Rl Bgpiy SECEY 20, 08 abur

4main body Afie imorewasd direethen: ﬂﬂ%&@h‘tt melphkedynisa
hekegupBoatbl M a WoABLonBRE, £4 16X WP €he mxeﬁéﬁﬁxgs

air, nitrogen, He or the like is to be bl own out
séESnd substrate supporting units 21B provided - 47
in the second substrate supporting portion 20B does

30 havi ng Suit SRt RRY Btara2AANALA B HbO9sIYpgFoe 40
sbbﬂpatm@pﬂ:@ﬁ@@@mr@l theimeylns cybinders 41 provided
diﬁcﬁ:hgeﬁiﬁgevﬁub§t£§€§|yu?ﬁbf‘b(ﬂf@' Fortsd 20n (e driven

substrate_cutt] % ¥St em of the present |nvention,
1

apBtegEaliy Aed, hﬁoP“H-H‘P%“Q SYhinders Az are driven
AdntbgRel1ag.t vhen bR palsd onlred £ 4da\WH\EhE MR NgOcylinders

s AsRF o EoGERRERY () To PRETBIBE: PAPLERAR | FOeSREEfFatn

obotihesptazsefitthengizat membelry 48 exeryt mgtrabttion positions

C%&E’sh”ﬂr&’e&él&f ts'xlgeulp.bgf éﬂ]& 'Lgﬁ'g.‘l!bqi of the gulde rollers
21d. ‘Thus, atsuchretractlonpositliona, the abutmainbodies
48a of the abut members 48 are positioned below the bonded
mothear substrate 90 supported by the first supporting belts
23a 1in the first substrate supporting portion 20A.

When the piston rods 4l1la of the moving cylinders 41
movas out to the uppermost position, the abut main bodles
48a of the abut membars 48 are at support positions above
the upper end portions of the gulde rollers 21d, yrotruded
upward by a predeftarmined height from the £irst supporting
belte 23a. In such a case, the pogitioning ocylinders 42 are
not driven. Therefore, when the pistonrxods d4laof themoving
¢eylinders 41 move out, the sliding members 43 attached to
the pieton rods 4ia glide along the gulds rods 44, When the
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substrate cutting system it may have any structure.

15 The nounting structure 10 includes a positioning

devi ce (notshown) f or positioning the bonded nother
substrate 90 supported at-a46 nternedi ate portion by

all the substrate upward/ downward novi ng devi ces 40
provided in the first substrate supporting portion
Zpreton rmie 438 of dhiagoydigceyLlinfogastl maves Qs to the

auppéftﬁabttyo@itMI ttlQélld\gJﬂOIﬂhSir( S8 d £ \MBa BHNEhé Edut

f th d
PERBSERAD 050 ebRBERAORS ARoVE the (A ABPRPAF ARG Delts
spnnes!ﬂhﬁh@b@ﬁ&nanhefeubuheatﬁq&rnplmmemgnpﬂﬂﬂupported

?%%t 91;19 Nl &feé?f PR f’aédtge ﬁnée,%%%%%?g?r s

for pus I'ng a Si
nnther substrate 90 whi ch opposes the posi tioning pins

suppor t edpgd ntd%adgnt-,gmdeetﬁ &wamaa fcpha%etha iston

posi.ti oni ng I ns ar Irection orthogona

PEotAlAmerad SHE By 81Pepdeleraiong sungnE)s4gs that the
PHBAt M1 bORY ABaGE dhacatagi membértm 1b<umlaq-,.m&1ﬁm1nea

C RBEB5BPRLBRP P HEV T P op e Fonar AP, f e saetaiiinea
pbelghbnfrtgn d:lhet Ferpdnseppoot ey it 23mewi®B the bonded
| iBRAkRAL Eﬁlys@fif’é 9d ISR el . OnIB°¥ﬁf§ é&@é‘t rﬁﬁ@ s mpving

cut m of the present invention 1s

b Rder AT oo daitan s SPatiAhe He8gn Ebd 41a of the
PR&VELE Uy I e 48 whidH Ragoddie movlal bt Q&Hﬁ&'l&ﬁ:emost

tem may .be omitted., Further, the, positionin vice
WPORLRLPRG 18y FEtmRcted ATEST, BARHTR (Eap] ARRPH (he
tbasmesbhnﬁgumﬁm&?admbwmamleg&mraieﬁtby@fhmbmmnined
t_mm | ices NP S c
oPBOENESs cE UK By Eher o8 PRETAER (L SrARGESY to tne
sabsﬂparedsolnncph@lsdbiprah@ @dﬁﬂMManﬁﬂe*&n are at the
FRELREE AR En ol o d TUNYH And {1 1418148 AAFEHIES 490Pof the
8liding member 43 abut the set collars 45 via the buffer
members 46 by the moving cylinder 41 so that the sliding

menber 43 iy at a predetermined height poeition. This causes
the abut main body 48a of the abut member 48 to be at a
predetermined height positich and the bondedmother substrate
90 supported by the abut main body 4Ba is placed at that
position.

Inthe axis portion 48bof the abut member 48, a through
hole 484 1z formed, Through the through hole via a joint
48e, gas, for esxample, compregsed air, nitrogen, He or tha
like 1s to be blown out.

The second substrate supporting units 21B provided
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cl am device 50 for clanping the bonded not her
substrate 15 90 which is supported at the
internmedi ate position by all the substrate
upwar d/ downwar d novi ng devtc€% 40 provided in the
first substrate supporting portion 20A and pushed

gal nst the positioning pins so as totﬁlg: E i oned.

Fén the gapped shbatrae FRPPPELiRg @ortion kOB fops not have
58 bUbkYdaSe20pRapliasimbyrainevong aewbes sé6lhaving such
attached,to one of the main franes 11 with

pFeE% FhPR&d spaces therebetween in a | ongitudinal
direction so as to clanp a side edge of the

posi ti onegh, QOEQQQ u“ﬂItﬁ“@?Er@Hﬁéﬁ%&ﬂé”Eb%ﬁ@bﬁ@bﬁhward

frame 11, anp ne
aPPYABEdI8VERY ﬁﬂeﬁQSdW@E%P?%rPB‘PY?\ob%rf&?r?%Yt%’é fEpple

f haaa&rﬂﬂn%ﬁbsarafeuu%&ﬂgmfm“s@ﬁena ;tﬁweﬁheiweﬂt icn,

d d t.h t d d
8P EPEUBEERAFEESOLE Tt o A Hs ouichy R sERUCHIge . As
3Qohiggas etlie3 suhaarpeasppnarﬂkdwmfamm dgvice 40 ocan

p!cgea&?gyag& a}@ﬂg%mﬁn&&a mm&equ%t%%aosota&ma

IS a pers ective view
shkowthg subsgpatat Fﬁht%hﬁr wtmhfef ctheppresert simention

h@&easeakkfiné%o&sf uwﬁaﬂgo baAEh oet Bk J.Eﬁehméiaaetne

nbers 51 i ncludes casi ng 5la attached
tﬁé‘bﬁé‘lrﬁtiar &Hﬁtﬂgaﬁﬂs’ée’“paﬁ ‘B‘FYulg% ¥¢ ARy ?B’&'\B'Ft“”e
rotation arns Sib attached to the casing 5la so as to

b f [ L

or | zont alPRoBPER bRnY EAbRSGTUPR L) PP Fca hepesttiaptng
r mmﬁmb@m:e) Eonippsitioning the bondedmotiiereubstrate
pgrotb & fe&%ﬁiﬁe Qkﬁ'ibﬁnb?rae.l.l ‘Eﬁ@tgﬁjbstrate

cl ose tlon of

r@Pa’FFédd&WSFB mea!&pss ﬂaz«réves 9 prsviided k”en‘i*yr first

t hRpudiratedkuppoktifg. pdrtienPgohi on 10 of the |ower
rotation armSib |ocates below the rotation center in

the verti cal p03|t|on. The rotation arns Sib
The positioning device ineludes, for example, a

plurality of positioning pins (net shown) along one of the
main frames 11 and along & direction orthogonal to the main
frame 1l with predetermined spaces thersbetween, Foxr the
positioning pinz arranged along the one of the main frames
11, pushers (not shown) for pushing a side edge of the bonded
mother sgubstrate 90 which opposes the pogitioning pins
supported at the intermediate posltion. For the positioning
pinsg arranged in a direction orthogonal to the main frame
11, pushers {not shown) for pushing an copposing aside edge
of the bonded mother substrate 90 are provided,

Further, for example, when the posliitloning device
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respectively rotate by 90 degrees toward the bonded
not her substrate 90, and thus, therotationarns 51b
are in horizontal positions opposing each other. 15
To the tip portions of the rdation arns 51b, clanp
portions 510 which respectively abut the upper surface
or the lower surface of the bonded nother substrate

Obpm e rEanmate @ostitd olas ofoEhe ohrndRd BRihen SRk igate

S g 2hincaRQt¥iyR LR ﬁ:@rﬁﬂﬂd&:&ﬂiﬁ £d bhasevistirageaiitting
rot at ed fron1¥ e verti cal

t h |
R VB SR (FAR o LHEPPS SRR ® BESYREea PPReFEe P from
vem& | St s peet é iouttIe sysltem, ohaposit foming léw ke within

fate e 0 [ t &4P portions
ea?&%%ﬁﬁﬁp?o %%f?Qp dﬁ%pg? {Eif%tatlon ar ns
51b 25 C anp the bonded nnther substrate 90. The

clanp ne fhed, 2hbeEa¢1and B%@c\ﬁ&d@ﬁltﬁﬂn the substrate
orthogona to the main franes

cenbELascaystamee Rt i niarRete Bhs pesLFLER g Ripe and
I Biﬁﬁﬁéﬂlfa' a?] d&bsuafjih}ca abovai. dexgdms b ahggmhnﬂ oD dmcives
ot hey of t onded mmther _su

9= FRABIAR 3 T35 WL, e R e e gos it pE 88 Bonaea
maohhes ShbstohteedOwlinatbiet sebbbrabe ewthing BYBtem
substrate 90 is supported by the first supporting

belts 23* - 50 of the first substrate supporti g
portion 2Purthpsmare ,themauntinggtapugtyrgddn dpcsydghdche

t B8 am aﬁﬁviﬁgngﬂrﬁoﬁlcﬂ&nﬂﬁs?ftmdbéﬁuh@ mﬂamrﬂb'strate
exa es use I N e S strate cu

CRO Britnnis simbpriad ar 1 aRkErfEptpRE SYRLERR by an
|kﬁbtedbberauahu§Wandrdosnwafﬁemu#ﬁng defelcee 60 previded

rrb
s oh, ERr BB FhRathal) suBSreiNg Hoftfin 208 and pushea
eagesn@ft the boadbtonbethcping B Bl £oobe meit#ﬁeed For
S%béfn?%e 8k Zs‘imw]xpihsl?fé@fé 5 .t BReSehahy devicansbeihel ties

one positio
n plurali of c@.amp members 51 attached to one of the main

frames 11 with predetermined spaces therebetween 1in &
longitudinal direction so a6 to clamp a side edge of the
pogitioned bonded mother substrate 90 along the main frame
11, and a plusality of clamp members 51 arranged along the
dirsction orthogonal to the main frames 11 with a pre-
determined spaces thersbetween for clamping a side edge of
the positioned bonded mother substrata 90 ¢on the substrate
carry-in side,

Figure 13 is a perspective view for showling a
plurality of clamp members 51 provided on one of the main
frames 11, Figure 14 is a perspective view fox showing an
operation thereof. The clamp members 51 have similarx
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of the side edge of the substrate, and the substrate
can be out w thout causing a defect in the substrate.
As shown in Figure 6, the upper portion substrate 15
cutting device 60 is attachetP to the upper guide rail
31 in the scribing device guide body 30. As shown in

Figure 7, the |lower portion_substrate cutting deyice
7otrastREes hko epah| aPher,  cEaFB 98 tHE ﬂ!ﬁ"ﬁ%ﬁ? 51

Subsitdés & Wdsiity iR attathedutol oher natinupsae Lbwnd a

ttached to t d |
d%%g’f' d"e%()@ igjt r}é’%\gﬁﬁggsg#’ Fgﬁ{'—%é u%ﬁ?r af% cu?'%lto the
deai:trg 651lanzb tase thower rpbatabhesfbon rateertigal rrg:lsition

dgyi | | i
6| o OpbRHITYARILE) | 1508 P Sy Eo ety st omn

npotete ying ope ARs EOI'HONP@ apﬂpﬁnt%ft oY eneRaphions

C*éﬂﬁmhgdﬂﬂtfe@: gg @E&ﬂitfb?z J.-.Qév\h@!od%géi efmosakt&t &akR other.

cu 1 N ev] ce a Cu er a S 1 N

TRt bprRAT tio o1 e PRber EPYRRLoBRER S frEter above

sthétrotiat 1% centei dinnthy veritaciaddpseithoni p Zrbiggortion

O%8: cRA%1LDEE LR HOLAE 8210 {OLAP o Al P bebraon

ead aving an axis 1n a
vecntcal int Gl‘nahe'emmﬁad-emiftﬁ@nbonﬁ'bﬁ ¥ortiagdon arms 51b

segggggasvgeh%%m byt Bs &é@f@ﬂ%ﬁ%ﬂncm&nm tnﬁ;rther

direction vertical to the

sgpbasEate ﬁ%eu@oﬂuw Fheretation exnpsib are igjporizontal

gb&ﬂ.'ﬁﬂo%aﬂﬁp%lﬁ &8cRObtisdOWN. The cutter wheel
a is appropriately | oaded by energi zi ng neans whi ch

is not showmn. 5 The cutter wheel 62s held by the tip
hol der 62Bonihe thaveoetivwalefethe wiRtricedrse aibt cclamp

DBYEEIpRE 20 MRLH Yharddb A il Bl b’ GPp0F ArHADE ox

USG

ptber domenrs suﬂ:facm Qéettélﬂﬂm% |ﬂ§’ﬁ:th°='f @Mhii:met 10 are

bhalaehdds Vid «RbfE Rt Toneds 14 aeb%ﬂrﬁ@oéguauc body.

cl rcum‘erentl al direction as disclosed rf Jalg

L #hgrgfaAtion arma 51bare integrally rotated fro tha Vartical
positilion to the horizontal position and from the horizontal
position to the vertical pozition. When the rotatlon arms
5lbare rotatedtothehorizontal position, the clamp portions
5la attached to the tip portions of the rotation azms 51b

clamp the bonded mother substrate 90.

The clamp members 51 arranged along a direction
orthogonal to the main fremeg 11 have simlilar structures.
These clamp members 51 are also driven integrally. Aftexr
the side edges orthogonal to a2ach other of the bonded mother
gubstrate 90 are clamped by the plurallty of ¢lamp members.
51, all the ¢lamp members 51 sink helow, and the bonded mother
substrate 90 1s supported by the first supporting belts 23a
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Publ i cati on No, 9-188534. The | ower portion substrate
cutting device 70 provided on the |ower guide rail 32
has a structure simlar 15 to the upper portion
substrate cutting device 60 Sfut- i nverted upsi dedown. A
cutter wheel 62aoft hel ower portion substrate cutting
device 70 (see Figure 71 is arranged so as to oppose
tdfe the tRirathebazpts surpapipetd pmtisn AWt rate
cutting device 60. 20 The cutter mheel 62a of the

upper portion substrate ar e .press
onto a SlﬂqeaéérHFtPﬁﬁgb% E‘B%%Pa?’éd %r’f’ amp

rpdnth el (BA Hsedabemhdesabobedarenm:galzy regeampeles aveced in

DA B b oF 0 et ibgion, ond
dehve ssTRStREepEesRat 3ARd tedtn RUSh SAVS tEreshe 'Bbﬁd:émmp
g%)v e desﬁbét&aiﬁagglaﬁﬂ mehebed BY hﬁ? have any kind of

cribed energizing neans and frovi ng nmeans of
t plrectures M&%ﬂaﬂﬂsyh%\ﬁ% gnipe ogpRetd joie e edges
S&b&iﬁeabenauatmmww@et@@.tandot hmﬂmrms’ﬂzmum gize

Che St Fip sk Renddd ElRaPygio1€ bpgleaon

Itfl'lshqnlrn;téa adsﬂgaa tdﬁttnmesuhﬁttmevmaald 62@_ |s$1b5t5®te can
ervo

rg%aéapd‘yjs' oseot’£ %%%ﬁ%%%l gur e s %\/\%S a

side view of an exenpl ary cutter 5 head 65 using a
Servo notxy .sHuw K i-;ﬁ. i‘aaﬁf reRé Whea¥ Gortilth mh@tmta

oetedhecaneice 6 AoTERIneR P | She Prare AR A 3

| dnt tige | @owetbimy tdemf:l.del‘lglﬂldde}:mbl 3065338 =hHmirddm F:Lgure

WRervi araaTRaREe $uRatedRt PRy RO W e 1 My ne

spintler ostrudute ey r'ld'm upper portion substrate cutting
device 60 hut inverted upside down ie attached to the lower
guide rail 32. As described above, the upper peortlon
subgtrate cutting device 60 ard the lower portion substrate
cutting device 70 respeoctively slide along the upper guide
rail 31 and the lower gulde rail 32 by the linear motore.

For example, in the upper portion subgstrate cutting
device 60 and the lower portion gubstrate outting device
70, a ¢uttex wheel 62a for scribing the upper glass subatrate
of the bonded mother substirate 90 is rotatably attached to
a tip holder 62h, and the tip holder 62b 1s rotatahly attached
to & cutter head 620 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
& direction vertical to the surface of the bonded mother
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portion of the hol der nmaintaining assenbly 650 (the

right hand part in Figure 16), the tip hol der 62b for
rotatably supporting the cutter wheel 62a via an axis
65e. Flat bevel gears 65f -agg@ Fespectively attached

to the rotation axis 15 of the servo notor 65b and the
spi ndl e 65d so as to engage each other. Wth such a
seubetmede by duteingeedns vhivh igmat sBiwnn Foenabtter

Obynle aigg&oadhgsgabematamfllwm by B &L 2N A means which

e
assenbl y perforns an el evating operatlon avi ng
t A8 SSth@POWE54 as a ful crum and the cutter wheel 20
62a noves up and down. The cutter head 65 itself is

i ncluded _in the upper poLtLiaqn strate cuttin

dovi oo 60 BRPEFEdH hedloBos Hn e B thartit matkhy 62b may
dmivaleamludﬁs gedoe protyudel aotay itmwhiv@vangeffiakhportion
e = Qe [ r r._In
CRACB S1aeh Mlrdhithl B WORARHS 08 AEL Y, PRthiep, Sbtuse
65 gle Gmﬂemﬁwyhévﬁnbtobﬁustgnshefhplﬂ@adqhﬁnm&hndngeight
Aol o5 Che THEadY! bAGe NG2ER g&&e%‘hﬁfn&& gfgeﬂza in a
noves the cutter . 30 wheel 62a Tor positlonin Q%E

r GLEOURS erpa tiel i nastdonAs Aheel¢sed 1nsinnanesedaid Open
c Piibddicasddncmat,r g-38a8szatati on torque which acts to
bring back the position of the cutter wheel 62a to

the position which has been previously set to - 53
t he servoThet Growexh pbeblbhe smbsitiate | Suttdeg Wetdce 70

Lol q . h
t e e e ol ol B TR0 37 6L B RERBE RS Kt rar
oferthe URPER RATtdien grRbe trate cubt dugidewinec60 byt inverted

heipsaeedvndl I Rebitt8 bl #8005 thi A8 wer I 190 s trate
bon Sd not her subsErate 90. In_other words, the servo

mﬁ“g i@@b&%\ﬁm? dios(see Fisming 3) 1# armanggd: &9 askespprose
62hel Buttyeitieddl 62arEE the Nuppélr o3 190y ¥8Bsdfate cutting

ener qi _zZi means for the cutter wheel 62a. 10 By
u chfhggcutter head i ncluding the servo notor

The cutter wheel 62a of the upper portion substrate
outting device 60 are pressed onto a surface of the bonded
mother substrate 90 and rotated by the above-described
energlzing means and moving means of the cutter head 62e.
The cutter wheel 62a of the lower portion substrate cutting
device 70 ig pressed onto & back surface of the bonded mother
Fubstrate 90 and rotated by the above-dascribed energizing
meane and moving means of the ocutter head 62e¢, By moving
the upper portion substrate cutting device 60 and the lower
portion substrate cutting device 70 in the same direction
at the same time, the bonded mother substrate 90 is cut.

It is preferable that the cutter wheel 6zZa ie
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as descri bed above, the rotation torque of the servo
notor can be corrected while the bonded not her

substrate 90 is being scribed instantly in accordance
with the change in a scribigg pressure due to a

vari ance in resistance applied 15 to the cutter whee

62a. Thus, stable scribing is performed and scribe

| me¢stabily snphborted ity acant berflesartés Batnftescwadmotor

i rag_lsgqbggdaﬁe%alalaggw&ﬁg?ger| odically change the

pressure to the bond nmot her substrate 90 by 20 a
scribing cutter by vibrating the scribing cutter such

as a di anpagupei 1§ shbvLh Qﬂdé%i@#tdﬁfaﬂ/\/@%hp&%y cutter

?‘F gtpg thf bonded not her su?itrate
ef & P28 o1 i 9 D MotRE -c Ut L EhEe of t’rFe %TSFR@F view of
sthbet malle byrt hef siies iouatterchesdngs . S\ tsabvef mbhter 65b is

PHEIATheLIYER d o Nad WaldRBER £ dn'TaWREGea state.

portion su stra e cu Vi ce
pént thh lowesn paxt ofuthe rsg-d@ewl?bs 65@,an halder salstaining

t@mtala.ﬁbaeousbdﬁae&haea shbpet eriet@f Ldﬁﬂéﬁeéim& JfFom

%P? % of structures as d process
tﬁé ﬂ tr%%9§8?"#-96€s"%4 at FFE ngtﬁ e Qn &he front
th;ert‘luthfatEa mmmﬂr&aﬂdﬁw REemdARt 688 (the right

SRR B 4t ) e BB e B nptacanay
r supporting tihe mmhawmm eib)amaxmg 63eseFlat bevel
giees 8s§ ArROraRgectLOlly BPRELALS 0 BB PR Ersion axts
n@ﬁathsu%wmmm §5bagndt the sprulle 6fdtl sol ascto aengage
pb%%h' StAEBS! @, dikh & Q“t':’i:tcltﬁrena{)gr k@*uﬁﬂ?ét{ﬁé BOIvVo

such as ceram cs substrate ass
s BRteEn AR okn s HETRAAL @*—briﬁwte@ediae%#pm ndhe holder

maintaining assembly 650 performs an elevating operation
having the spindle 654 as a fulcrum and the cutter wheel
62a moves up and down. The cutter head 65 itself is included
in the upper portion substrate cutting device 60 and/or lower
portion substrate cutting device 70.

Filgure 17 is a front view showing another exemple
of a cutter head using a servo motor. 1In this example, the
rotation axis of the sarve motor 65b ls directly connected
to the holder mwmaintaining assembly 650.

The cutier heads of Fiquzres 15 and 17 moves the cutter
wheel 62a for positlioning by rotating the serve motor by
position contrel. Such a cutter head controls a rotation
torque which acts to bhring back the position of the cuttexr
wheel 62a to the position which has baen previously =et to
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10 device for cutting the nother substrate by using,
for exanple. laser light, a dicing saw, a cutting
bl ade, a dianond cutter, or the |ike my be used.
Furt hernore, the upper port-i &8 substrate cutting 15
device 60 and the |ower portion substrate cutting
further include cutting assistance

devi ce
“Pb’i‘"’a@‘?,{%’c' iGRP wngn; the &R%Hﬂg”bg-ﬂt mavedpiromithe set
Tha eatticng A6 itdiadvahl HEE N $criBInae pre@suedipl @ brittle

L
coienata ByBsete hPung ket (Re srint fon 1h whien the
sysitem he@ e seved dAg (tbnphesiednamﬂ. fidrekeion to.form

Sl&ﬁfﬁg Q.i‘i’fesploﬁ‘ml:ﬁg B8haed hotRet 1&gy . | A5l Bher

above exanp e, th € upper ortlon Su trate cuttln
dKARSEE -6'eh%ﬁert'ﬁ@'qfaﬁeﬁ %epttmﬁlgm Pasétéemqfn@le ggtter

de»um 68l 1A Wre el ol ), S S LA NVARA ARV ved AR UnBBY121ng

have .iferent structur endi ng upon the cutting
g §%@°§n§ 2Bt ting conditions for

the substrate The operation of the substrate cutting
system ha u N | ai_ ned

with refe?@ﬂce§ﬁﬁsfﬁg]é§(a anﬁégénp & +%Bﬁﬁ geﬁ3ﬁd@8tor
syt degoribednabovs ., tﬂiﬁd magatiigngtorgaecof) thes spirabenotor
| dilitbe co'é."i‘ac’i_':@& %&&bn%hhﬁohfiaﬂe{iloﬂﬁaﬂeguﬁ ?ngt §o 1is

9Q formed by bondin ge sca ass su

edaingt WweFibiedo inatarltnlan pyaeﬁotsﬁaecesubthrahescbcaga in
(ee8criBing pif¥esudd @b, to %Svibﬂuﬁcé mflﬁ%&%tkﬂceabbpued
the ﬁgcon substra% uppQ t|n nits 21B of the
s RS HiheaE e 3’*&& Héuao ©BEF1bIRg ifperforned
S A rsatre. beu Jmeksi mg.tﬂe‘htt.gh aﬁaauynaundbbonatﬂeahe
and portion on the substrate carry-out side, and the

scri bing device g;ide body 30 is al so noved toward
the end pérevtier ogadnineldtingnouachand muttospeeiodbenl 1y

t hatigfe RHhBJ peRKEEEelPo0vhECHEREY¥d 3ot Re FO¥ERatatdC0 by
and gortlon on the substrate

ribing cutter by vibrating the scribing cutter such as

a diamond point cutter and/er cutter wheel for scribing the

bonded mother substrate 90 may also effectively applied to

the cutting of the mother substrate by the subastrate cutting

system of the present invention.

The structures of the upper portion substrate cutting
device 60 and the lower portion substrate cutting device
70 are not limited to the above-desoribed structures. The
devicea may have any kind of structures as long as they process
the front and back surfaces of the sBubstrate to cut the
gsubgtrate.

For example, the upper portion substrate eutting
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carry-out side, all the first substrate supporting

units 21A on the carry-in side of the first substrate
supporting portion 20A in the substrate supporting
device 20 are arranged acro84 approximately entire
region of the nmounting structure 15 10 with
predet erm ned spaces therebetween. Than, noving
c?BWﬂGGr§°49ndfthpl1PHersDbstianeBubpmaﬂaﬁdcuMﬁAnd device
nrw xﬂQ_Y Y b Chsu £t BoQVEGEE1LAS e mbithel «oHPSE4 AL Sy ¥ yaing

8 unit_92| A are driven 1 n _synchronization,
BPHeUr bedidARINY B8 8 GHELARY upHdmonfhgytter,
tbe thleuf.ikei.n bodi es 48a of the abut nenbers 48 are

at the positions for receiving the bonded nother
substrate which is protruded above relative to the

first suppbenithe beither2gabsiate isuamet =l andstriade such

bQQdﬁELé‘PEHSEt S %%ﬁrﬂe?teqo?:pimsﬁé S8 'E:Qa‘%é‘ and a bﬁﬁttle

substrate cuttf ng a tam e en por

stgderind CB\"P?’;¥N:%| Faqhy ascam:;ﬁm:gc%ow@y@ruta. glass

caﬁarnxét&ﬁteobeamﬂeoﬁa@ctbfeaubm&@%dtﬁ@tm{a a scribing
bstrate 90 is suggorte y the abut main bodi es 48a

ofievein% SWEFERS EheHothar Suht it HEvadBg, takexanple,

uame&/lmmyvardhmg Bgwdeveattingd®liadd, he diaimvnd cutter,
s%? Ek%t pRo bngudg i ce 20A. Wien the bonded

her su G 18 Gpported by - 56 the abut
mai n bodles 40a of the abut nenbers 48, a pair

pos'd;' oni @arexhkmgsas 483' gﬁ%h%‘?%t%gﬁ SUDSLE dséeg HPfting

downwar d novi ng devi ce rrven an
Qw

pPsVeRe FQdandatheydavent PYtion ske bratacentibbagtdevice
Tlverauaz.t hﬁrfmur ﬂﬁciu&b' duiidny ddeDit e BENS WX 484 fating

r.d/ devi ces_40 are driven in
i S e TR ditho tras0 o T8 Caytdng A A kAL Bpge moans
r elnyaiss , cﬁwmuaaﬂpl'e" husaarieh Ear@r@@éiz&j 2 ¥6lleticachhd 1ike

DQ#{dEuﬂQgé?éb &P H%%é hfmfn%&ﬁﬁg%g a%ﬁfsé$strate

the. " predet er mne p03| i on
pbm EpnayiogsSempresdnd silicdbagthe rsttdtzbor bhewhpy hot

cglkak® 4BeVhdbetrate.

In the above example, the upper portion substrate
cutting deviocs 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 conditions for the substrate.

The operation of tha gsubstrate cutting system having
su¢h a structure will be explained with referance mainly
to an example in which a bonded substrate formed by bonding
large-scale glass plates 1is ¢ut,
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the buffer menmbers 46. Accordingly, the abut main

bodi es 48a of the abut nenbers 48 provided in the
substrate upward/ downward novi ng devices 40 are at

the internedi ate positions- &8®we the first supporting
belts 23a by a 15 predeterm ned hei ght, and the bonded

not her substrate 90 supported by the abut nmain bodies
48a in a AT Awktding 8k banded pothef orehistitatd 90 Formed

i N mmchﬁ{geme%tbamabgy@si%ﬁ‘dtff&taas'-mpg&&h her into
belt 3&1 [f_n such a, Sstate, conpressed air IS
‘131“5 It¥eof th®tRyh SHbPET2%8g 392 ((nee BagurendRl s Hgst,

' t oaslalg:mﬂ y,n mgﬁrehmb@rmedh&oﬁhedsna L&lﬂiﬁﬁ:ﬁt@@ﬁﬂﬂtiﬂg

h nded not her substr.a
oofnfEl 2 {8 gk VY Goadhie apk st by Shndeiy tines port1on 208
hot® Adwe aﬂlbﬁamrbonsunpprm&dwla pneasarmﬁédvtumd the

| Sed@bothad P ehhBundxabidlod ity NN 51481 M LIRS LMhing

wn rran one

al @% eﬂséiéqﬁ e 4 8e§§ ugbseered stoward Hdwn esd peattion
| ltomb:llie shbetpasel tariydb t hﬂJlt @admot W?ﬁﬁ“ﬁig A A device
a i rection 0 0] e maln frane

né)‘f%?%w 3By 45 el oo Lhe 813 ROBEIonn dhe substrate
ﬁlcﬂqtn'}"wﬁt fedade f ra:im e Euutstwaubahﬁértes suﬂaﬁ&rtﬂ.n@ units

n S| LI

pé)qsil'ztzl(yc?)‘tr}%\k/l\/lgt ﬁél’:“'—?h:‘('el]l frhoiun Pngeg ’ﬁﬁ’ % gupporting
s Bk Re20R dnithepuhatrate sugﬂorﬁ'mm dewdcsidwre rrranged

F' aﬁﬂ!‘&s a19p Bﬁiﬂ&f‘dﬂf em}gg i ﬁa‘blhs# +he r?&:f’f’ﬁg@ %ﬁ:@ﬁuture

he abu nai n ori1 zont
haJso iWith iRredatsamidingsy spacesndherebrdweenai n franes
11 cl anped by the clanp nenbers 51 of the cl anp

devi ce 50..The side edge of the bonded noth
subst r at e GE o MTHSR %u‘B%‘l"f‘%\é%r%aﬂ'y"Fn "s]'r]detlé%lgéupgtrﬂte

cl@mﬂ/@pwmm anqvioerdearisdsl 40 rongetied in the first

LR A S S Vi d B 248 51R 80 V2 Fn BFLORIEAT 2t 2o,
and the respective piston rods 4la move upward. Thus, the
abut mainbodies 48a of the abut members 48 are at the positions
for receiving the bonded mothex substrate which is protruded
above relative to the first anpporting belts 23a.

In such a state, thes bonded mother substrate 90 is
carried to the substrate cutting system fxom the end portion
on the subgtrate carry-in side by a carrying conveyer, a
carrying robot or tha like., The bonded mother substrate 90
is gupported by the abut main bodies 48a of the abut members
48 in all of the substrate upward/downward moving devices
40 in the first substrate supporting device 20A.

When the bonded mother guhstrate 90 is supported by
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to Wien the side edges of the bonded nother substrate
90 Which are orthogonal to each other are respectively
cl anped by the clanp device 50, the noving cylinder

41 and a pair of the positi &8 ng cylinders 42 of each
of the substrate 15 upwar d/ downward novi ng devi ces 40
provided in the first substrate supporting units 21A

aride 3t madn, bedies 4%n ohjtdhiepdbuddnendgrandson pair of
T%muamm 8911 R8e#82 42 iMcCeadhUlof™HREr guf8tehe up-

reé;g SESIUOF%/ etvgetgreﬂghﬁétmf@ ortlg%ﬁﬁ&smn

t heodide medg:esmxf by imptnﬁslmkmétEameuhst r ditee®0thaindring

? @%ﬁ%ﬁe Irr;‘&olj‘t %Lr t sf}bsc?{gg sf%l%% H’%@/\Qﬁ@%&ﬁj Jgving

nolefekces 49sare e 1yen énmmmmmmmda nespeotive

tfﬁétd:ﬁ&oa%uwerﬁdﬁ&&ehbﬁnaaéa 257l SYHHR  Be? &Lflars 45
scrib 2129 evi ce gU| dy 30 slide to

s%‘é’ﬁ%ﬂ%‘ Gdde Hoge éc‘ @%%t& thee @daton sods 42a
pastd atnt e p&eﬁm:adgednﬁaéithsnbmthImmg portions

hobFd o 8 SRR mihned® a3, 3y Fhel Befosodanes anqvia

t h'ﬂusdmﬁﬁ:bmplambalrs ds\u cme@r@tmglxdectm Abut sadinbbodies
I’ﬂfe Qu't‘i‘ﬁ; bi?gﬁf 3§Le%‘é$ﬁualé’”ﬁrwia8&' q.?'l. f&?%eégblggtratc

fromvvaltlng p03|t|ons I mages O
al YRyfARESM AgyWeTh ovia os AevAgeal ﬁgmtat the ingermediate

Pryye pherb hhavaoneieéi PR rRer wﬁﬁéfemg%e%% tihﬁn by a

inthis ex since the scribin eV|ce gul
s prdshariinet e, i The MRibed eubgazake 90
t heuppontizt batthesalbyd Irdalimgbtddﬂ/dsﬁﬁlsa.?ﬁ: Whell isn€d DERshion

e BRpITLeRetas 4 SR RineRsate part J1oR Aeth thipgfrst
t@mﬁ@smmsupportl ng

In such a state, ¢ompressed alr 1s blown out from
the through holes 484 of the abut members 48 to slightly
1i1ft the bonded mother substrate $0 from the abut main bodies
48a. The bonded mother substrate 90 supported by the abut
mainbodies 48ainahorizontal fashionispressedbyaprezsure
which is not shown so that i1t abut the positioning pins (not
shown) arranged along ona of the main frames 11 and also
pressed by a pressure which iz not shown so that it abut
the positioning pins (not shown) arranged along the direation
orthogonal to the maln frame 11. In this way, the bonded
mother substrate 90 slightly 11fted from the abut main bodies
48a in a horizontal fashion is positioned to a predetermined
pogition within the mounting structure 10 in the substrate
ocutting system,
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units 21B in the second substrate supporting portion
20B which is close to the scribing device guide body
30 slides 10 toward the and portion on the substrate
carry-in side. Next, based &7 t-he results of taking
the imges of the first alignment mark and the second
al i gnnent mark, angle of the bonded nother substrate
90 supported by the clanp 15 device 50 in a horizontal

fashion i ﬁ'h@:nd' Lt a1dwR! 0A9 Fily@raS Ay Di i I8YhEEA mother
guu{% cutting start position and cuttrn

a{j SHERA %Ms’?% 2kl Faphe | Bﬁdiﬁﬁogﬂés in a
dmmmaah fashionh nhlV\JJtsBﬂ'.B@d d e oy Qtﬂeat(ﬁg of the

| ts..th bi de bod 3o
TR 5ephBS RECHALARY! fiEg L, RRRPe IR T AT dhesgLamp
arfeviiias EvierTh@@dﬂeondgattsI rthecbonded mptlest bt riate 90

b | | e
C16n e ROV 0 Uity 303148 a0 1ol Bl a B S camy
r SSARaTs, & lyaégaasﬁﬁgaphﬁhprenbssuntaceaanm thesifecko as

Suwid e cdftHdyenRanded tiR! heh LS thaqkat 190 are pressed
onto the front back surfaces and rotated. Thus, scribe

lines are fornmed on the front surface and the back
surf ace oWhiehethéonidix edgielzcof Sths thctidaPdRotherAbublitsate

wh
L T £oh 2EEWI bl b1 Edun blfat Wr et fe i frampea
9PYa|taea<=RGMr deviber5@ubthe Mavigny @:fylwmlei:ona.edna a pair
MY he pé.%ua%ah@atfgﬁgagggnsz' aeeé LR Qgh ggnwsate

not her slbstrates SCri |ng
s TS/ sowayazidy meying, devices: 40 Dravidad Am thenfirst

tfhluﬂﬁt&%‘i:edlshgﬁd&ﬂ.ﬁgofm&bﬁ APAh&Fe aemaﬁaissraéxaaé the
92 .are se al | or med ong the lines
SR B TS R ala’ fEdoe The abut! Bk bodhasy aRa; ok the

cruzbu:itsm\a(rlbalre foraes stidetiraitdd pystxiondbBYoR0Bhar f1xrst

m&R:‘fn;m::ting belta 23a. Accordingly, the clamp members
clamping the side edges of the bonded mother substrate 90
sink approximately at the same time due to the welght of
the honded mother substrate 1tself. Thus, the bonded mother

- subatrate 90 is supported supplementarily by the firast
supporting balts 23a.

In such a state, the scribing device guida body 30
glide 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
fashion. The first optical device 38 and the second optical
device 39 provided on the soribing device guide body 30 move
along the gulde body 30 from waiting positions. Thus, the
images of the first alignment mark and the second alignment



1o

15

20

25

30

of the thickness of the nother substrates 91 and 92,
and nore preferably, 90% or nore from surfaces of the
not her substrates 91 and 92. 10 thereafter, in the
area outside the panel substr¥ es obtained by cutting
t he nother substrates 91 and 92, the nother

SRAF it BhcFRaen A e SRR, 38y raken.

lines 15 M5 an the nother substrates 91 and 92 with

Seribe 11k ohts ekt s Chal 88 Helr s 40P AF bll1de noay
al ¥ Etides hitdienddasdi substyateofuppbetinghenit 21A in the
s u@&ﬁé A £6e aage.eéﬁagamf@a?s DR Ve Eﬁﬁgﬁdtcall:ﬂQQcB:ibing

maln ScCri orm sup E‘aerrent ary scri

| |%‘§i=¢2@§§° Rodh39 elides fewardt ERe PR RO%EAPN on the
prmsesraml caﬁ:eya&ﬁ%im L &%d sHef feasndbubberivt Ripporting

Sﬁgnjét gi% q} '?ﬁﬁ'}afgd %gcsl%l&_aﬁdes thel_g‘_%of Clétg’.'é:lirgnOROB

Thelsicla Jcmmp-pssstd £l c&nnisaﬂa-{mldlead.uat guihe Body Bexlides

01;_%12%%2{1?&6][ Ei?é he sﬁ%jace %%% i ons Io&gm{lﬁsﬁ%

vertlcal cracks Vi a |n the main scribe lines M5 which

have been ﬂftea(iﬁh @ BROzné &Jgﬁlstsezs&"e 1
vertical 30 cracksg Vm fg‘;m ng the main égr?%hﬂﬁ' niénsaq\/g of

ar B1% §ATES alonmantmasy agdoihps rsrengaichnentorasks angle
of of hghébdieded Uh:BEHﬁ efubatrativd 992. su-Bﬁdﬁ:te\U‘@? the olamp

suf t|on of subgt r at n
ar'e ‘%E"Fﬁ)r Vs 4842 I??} Emic%e 3‘ 6‘81? :g’f tﬁé’“g the
naswxunmeidwm gl\ﬁdhabedwapa, oouttibng urface pgoadttiiems and

€€ ﬂ%tmrﬁ%ﬁé ar e dene% g%h g:?é%%?ﬁ%n%pgﬂﬁzion

vewwws Mé{@ whiehds epsrakew. t Me@ ohethimradgulated
SrdaSEE #f tHe 4BENAng device guide body 30 is moved with

the upper portion subetrate cutting devics 60 and the lower
portion substrate cutting device 70 to ¢ut the bonded mother
substrate 90.

In this example, as shown in Figure 20, the cutter
wheels 62a respectively opposing the £ront 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 1n Figure 21, the cutter wheels
62a are pressed and rotated on an upper mother substrate
91 and a lower mother substrate 92 of the bonded mother
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5 substrates 91 and 92. Wen the vertical cracks Vm
reach the bonded surface of the nother substrates 91

and 92 and the vertical cracks Vin reach the bonded
surface of the nother substsates 91 and 92 across the
entirety of the main scribe Ilines M5 the bonded

not her substrate 90 is cut along the 10 main scribe

| BnbstNBLe| 20 izd omgel trad | beacut mn dhgphetbarasybstrates

ssalm b3 36T sé&ﬂfg fcﬁa m%%th é‘uﬁf’ﬁféﬁgé’fna&%%'bzo SThus,

mm apar.t from SCr I nes

he
tHs=§5aeésclee¥w %Waé@&ﬁ%ﬁeﬁ%ﬁﬁt%‘av? (RF rtilﬁelsother
SeuBsdrhbasEl Bn8wWd heelsd@&d\ﬂ&amﬁfsmbhe&mﬂwmﬂ Pines

Cibrtk g5 S e R AR Rhrhs, P1En s AER AGad o, MBS verfioal

nerncksr Vbeare nBornids] sanh ddnadgdhegyc bxisndhbyp aay or more

¢ ; .
CEE\Ene Enthgnly 68 ool d5, 00 FRRL AL fllgq 0. ana
spare PYOFargbivi h9¥ 100 mege frem Gorpiaces 9f fthednother

apibbegatest BE ¥gHt§sal cracks Vmon the nmain scribe
lines M5 is not enough, and the vertical cracks Vm

may not reach the bonded Surface of the nother
subst r at eph8teaftle? inXthe\ardaiitididad ﬂﬂ»@paneb.yaubs trates

VEPERITRCYY, SpFEiRdring iamet SfFr G (d 957 tne
pmetibeyr subaliretasc9dl ang l?ﬂalﬂrley sgir ibende by quimssiaigesand
99@tﬁﬁ:§.n U'EhQLguﬂfezt %e?@.gdgﬁ?ustﬁr}g# tHEPRkAAL g%rigge Hines

ure |aram SCri

evnﬂf%mﬁhﬂ ﬁg‘bﬁaﬁéFe§ udLiand &2 ygahoapaspsm% about

bonéeﬂo 1 Golmmabaef ﬁt&i@&h&t Aafh foeisd ngn%&hsdoubh Sehis
scribe lin in scrlbﬁ?lln s. M5 an

SRy cHeRE Rl leradli (VH 8150, ther LALokRers fiLiaqt fons of

ofthemmtlppesubst tates 91haid 9R@re saquentially formed along
the main ecribe lines M5 to form supplementary scribe lines
SSO

At thls time, the ¢utter wheels 62a 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 compressed foroe 18 applied
to the surfaces of the mother substratee %1 and 92 and the
compressed force has influence on the surface portions of
the vertical cracks Vm in the main scribe lines MS$ which
have been already formed. In this example, the vertical
gracks Vm forming the main sc¢ribe lines MS are formed to
extend by B0% ormore of the thickness of thamother substrates
91 and 92, Thus, when the surfacs portion of the mother
substrates 91 and 92 are compressed, the vertical cracks
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cutting device 60 and the | ower portion substrata
cutting 5 device 70 run al ong side edges of the
substrate carry-out side of two panel substrates 90a
on the substrate carryout -si&e -of the bonded not her
substrate 90, and a double scribe Iline (min scribe
i ne MS1 and suppl enmentary scribe line SS1) is forned

o™ f€ thpdaidysecihs Lines YaOBPE Ay the ghrfagegiagzd lons
Of ot Rghd %m&ebubhbﬁhtﬂheslgﬂﬁd iﬁ%mﬁﬁé’hﬁr&d@ gaps on

o1 B RS R MR R B Tl o, b8 b i ySHFuchh Fracks
ofVm e \miqawastedstmm:at dhelbonded arfaest oEt ¢hikSmother
camsﬁgttés 98 &g bhe DRRERANIYOEE, SHPYLANG IR NG the

the substrate carr
HRonderd tsus cecatlfr ¥hpnmether ofubapre rﬁh@tnd 92 and the

suh@ttféaeﬁ ARe vinh 8e 8HRSthE Bondéd M'Hnlices e t@xfe hd¢her
bonqy% not her _substrate 90 are cut, the scri bi

ke 89S F arrpas F%ﬁ\:&r’&’t”r‘?&% GSs’E#atﬂ@izo scribe
Calinye® MS Sitthe bontbat mbbRes Ushs tihEs| $0 G2 UICANSONY the

t si d d ROrti | ocated on the substrate
cg(rfariy o'f""&f%giﬂtﬁs € bonded not her substrate 90.

Than, the upper portion substrate cutting device 60

d the | {
S e o ol Boarkaunil i £Lfio dfineidpduy Sedbbe 14nes
gtﬁ%@neaﬁprmeds‘biﬂhapw efitakouiifbd ockaldim apgrt from

Uppes RRLLi QRSHRSHAALE ™Ma.li Rl iKe @Qaéaéi b8fween the
| ower ortion substrate cutting device 70 are on _an

exTHRIgearY gerdibgelinge 37 thanein #eibg diggs MS
ormtémmamtmrﬁatam 0 CRitvifiy, - @utnzgied@omséme foftce {4 applied

rml nQﬁhé Bl d] f”i‘: %f”th Wh' Ctigﬁlt ﬁg.%?kae dggrming

rame LI ong Re O&xt"e
a Mmad-nsscrbbellir@d Mﬁl. nasérdmgq wach\E8 chiip may occur

u%p t(i%e %F%géq{io %11% ff (Bfl cr'@.{' a.f. I?ﬁ'aaks vm.
sdb%t‘q':lm ©iher hagd, m%éﬂ@uﬂm éscaﬂrgegutthapdé 0 mm,

anghé lctmdre@siled 6288 dpfiied to the vertical cracks Vm on
the main scxlbe lines MS 1=z not enough, and the vertical
cracks Vm may not reach the bonded surface of the mother
substrates 91 and 92,

Az describked above, by forming double soribe lines
of the main scoribe lines M% and the supplementary soribe
lineg S8 with predetermined spaces, a plurality of panel
gubstrates 90a are cut cut of the bonded mother substrate
90.

Figure 22 is a diagram for illustrating a scribe
pattern fox cutting panel gsubstrates 90a ocut of the bonded
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of the main frames 11 is out. Then, double scribe

lines (main scribe lines M54 to 5 MS6 and

suppl enentary scribe lines SS4 to 886) are formed in
parallel with the frane 11A gk a sim|ar manner, Thus.

ai de edges of the panel substrates 90a | ocated on the
substrate carry-out side in a direction along the

f meptber]1 gaudsgratesplcbyvapingysuchodonbleasersibe lines of

TQﬁ%fﬂaﬂﬂ stmaa hgheemlmwbﬁawﬁl&%tﬂp%ﬂ% .gj.:l.ne:s
S

U|de dﬁ:?;f? owg gwderall 32,
e %es ?et‘i’ﬁé 308 PE‘SUP"B?jiPBrWHﬁt“"“‘
dmnhtltel.ngcﬂebecbi Glesar(dm:ll'na ﬂmlwelIprmm&.snl\/BﬁbborHBéZaﬁﬂﬂlng
1 I r 8 S side
5§§%g ?H$Eégﬁ%ne é¥?4r3ﬁ§§ §§ EBFn§%ﬁét curry out
d@éélﬁ of itwe pansdxsund trafing 80dooh| the subramcaltpnecrayeout
| digel g¥ e HhaaRBInbaReP GRIb YN 1R Bed an@Q\hHBWS!Qrscribe

the present invention is not limted to suc

Adifg, dmadn gordbapilinectfbeand ngurplementary seshbe line
t I5519i e Fedgas oﬂf tﬁ@%Wﬁh@eQOﬁ tHY siBkitedtBBya by - out

xa nes may be fornmed
o itive o $BE0THec papeg guBEEREFAS BT at oo 90a by
usi ng one scrlbe line. 25 Figure 23 is a plan VI ew for
il lustrat t r
subst r at e 0s Tt BPriAa HENG ekl Wb BB ary gprave
by-iRsi R§20858| Eoxeed Fulanddheopidncedars ofcthocsubsbrate
N@a&&@—t:!.lihea FAHBE SR Yassel 'eﬁ%s"th:ﬁ%%ssﬁa o tﬁ;la §l§‘l‘:§t;&nte

%_'(%Ep ?e*'lgoéjrkgrehgu@srtg{ﬂa& es r and 92 of the bonde
SW¥s r HIPGHB f??'%?t’c'%t%l’éht hWhen the
| mm édged@iothe Bhbelhratghedrybithasaardad the mtc
I aﬁqsiéeugg%hgtt%rso ggr?ef ra%%g%%gt!ag Joa on %\ﬁsé stgbgtrate
carry -out slde of the bonded mother substrate 90 are cut,
the gcribing device gulde body 30 alides toward the substrate
carry-out side so that the cutter wheels 62a locate on the
side edge portion located on the substrate carry-out gide
of the bonded mother substrate 90. Then, the upper portion
substrate cutting Gevice 60 and the lower portion substrate
cutting device 70 slide along the upper guide rail 31 and
the lower gulde rail 32 ao that the cutter wheels 62a of
the upper portion substrate cutting device 60 and the lower
portion subsirate cutting device 70 ars on an sxtension of
the =ide edge of the panel substrate 90a on the substrate
carry-out glde and close to a frame 11A of the main frames
11, which is close to the main frame 11. Along the extension
of the side edge, a double goribe line (main scribe line
MS53 and supplementary scribe line 8S3) 15 formed, and the
glde edge olose to the frame 13A of the panel substrate 90a
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The first line to be out D corresponds to ai de edges

of two panel substrates 90a in a first row along a row
direction (horizontal direction), and is spaced apart
froma side edge 5 of the bBo®@d not her substrate 90
along the row direction by a predeterm ned apace. The
second line to be out D2 corresponds to side edges of

t 18 the BHH%FrQEQSQQ%R¥EP@ﬂk¥ti1aPﬁeCFPFstt?cﬁ#e iame 11A
argE oJres endih tframeaNdll awskstate 90a in a second row.
The third line to be cut D3 corresponds 10 to side

edges of two panel substrates 90a in the second row

whi ch ar e THeased¢eblaaqrdtel 1snbst (meiios se@d benlimes MS4 to
fi ' c r d n

t OIS el sy lEnkf« B00060-E08, 11440 Rad S BER) b Epumoa

D4tre paxaddeddwith the grammddaodnt nes:kmvelapamnner Thus,
SU¥dd dd§ss 88 nkhdrii S des H0W 10Ba% VM ﬁaé e%begate

(horizon aI d| recgl on and | s spaced Bart fromthe

Ot HEFT ¥ AR AIRpRkIP R heRT s thet (Exame gblA are

almddﬁvay @utecti on by a predeterm ned space. The
fifth line to be cut D5 corresponds to side edges 20

of two panel substrates 90a in a first colum al ong

t he coI umThegieaddero regardinghtweotheripomel sultBimtes 90a

SR, O e S b RS 52

SUS rectio

| igide @dgesof BBECBW%% p%‘i*h%tﬂ*cﬁﬁ IROX 2Fe SHEebYof orming

t e PaELibé UDEREAL %ﬁa@ﬁa seRibRe 13kl 'iﬁ'? qgi Lm@lz and
whi ch are closeto%&e substrates 90a.in

c JTIRRLeMant a5, gord DﬁsgoFPe§Eaﬁ@is“{LB“§| ﬁ%de edges
edgbsthd pamall wnhpdraltesulsda.at es 90a in the second
colum, Wiich are close to the panel substrates 90a
inthe first colum, and is spaced apart fromthe

si xth |i ndn ghpeabove dedirintion o ah exampie wWhavet double
by Qtind A 1GRI moad.%m E&lﬁhgfmﬁdgﬁﬁsoﬂe{: kpﬁgmea.

panel substrates 90a.in the sécond _col um

cdffmmfﬁ-r%lewsﬁswé#m'eartiami@dtq%}m mtvuﬁ@ maghod.
e flohgoda the @bhble Scidrdyefesfadd€cbRadesl dif RO s1de

edges of the panels 90a, any method may be used. For example,

double scribe lines may be formed on the side edges of the
panel substrates 90a by using one soribe line.

Figure 23 is a plan view for illustrating & scribe
pattern for cutting panel substrates 90a out of the bhonded
mother substrate 90 by uelng double scribe linss of the main
scribe lines MS and the supplaementary scribe lines 5S. In
this example, the mother substrates 91 and 92 of the honded
mother substrate 90 are cut along first to eighth lines to
be cut D1 through D8 in this order to become four panel
subgtrates 90a arranged in two rows and two ¢olumns.
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- 64 substrate 90 along the colum direction by a
predeterm ned space. For cutting such a bonded nother
substrate 90, first, 5 the cutter wheels 62a are
pressed and rotated al ong, -f6B -exanple, the first to
fourth lines to be cut D to D4 in this order. Thus,
first to fourth main scribe lines M513 to MS16 are
formed by vertical cracks having depths of 90% or

mor elgf gtzli"fﬁetﬂﬁﬂ"iiﬁﬁﬁtd)ﬁetc?ﬁt ?Wr%?@ﬁ&%i% adges
e surtace o e u er_an
" Sitriaro panel PibaETaBh= 90a whe o1 Men R BEALSRY ARG I reotion
sybhatizioatdld. diredtien 51 and, 14 h?a?éﬂt@amfe‘oﬂl ® 24 d» edge
(0] (0]
38 B0HaphmALEL: U Ld1E ol lopg EnbOrBE Sbection
al'bu‘ngl ipredsttayminas anades ofhe BEconderldale dro by xgdt D2
{ ot BoSE1aRAddeDE 4RE Suo! 0ahBE0agbe: LA ER S0

along the sixth throu el g I'i nes be out

't dnpdhien figeg &PUer“B °Brl!§§| ﬂbﬂ%dt?oﬂa@.wgnﬂaesuhstrate

Cmin\ﬁqtﬁabﬁné%vﬂl Oﬂﬁutﬂﬁﬁi llhetthi ﬂﬁgﬁh'@mhé@rféﬁﬁnda
ou er
ko AR SagRa o, TP e hany St At es PPA BB 5acbhd zow

t oshitiel? Gurar elbeentd ahaspahelfsubttsmppkeﬂ&ntﬂmythe first

! : . |
SHdicapi 16 aiited Mol TB0oR' OAG 4dbodd ind ¥obe qut D2
whaeRsta24 nm. g ThiedEourthel e tﬁmrbeOf:uﬂ:hB*lbgnmsgsponds to
YRR eAgast bat %hgotwwh?ﬁﬁelssuﬂﬂtﬂﬁ@é’é' $6asifleyRd L8Sona

panel substrates respect 30 to the first main

s&dwhdn |4 Rew mf?C‘%%(‘a"%b%\%tQﬁ d&sseﬁif’els A 1spspgred
f rAparitherdm thé othict $1dé Baghe b msonaba:inottmr fuSftrate

ST YT IR Y 3 T .
and - 65
The fifth line to be cut D5 correaponds to side adges
of two panel substrates 90a ih a £irst column along the column
direction (vertical direction), and is spaced apart f£rom
one side edge of the bonded mother substrate 90 along the
c¢olumn direction. The sixth line to be cut Dé corresponds
to the side edges of the two pansl 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 tha two pansl substrates 90a in the sscond column,
which ars close t¢o the panel subatrates 9%90a in the first
column, and is apaced apart £rom the sixth line to be cut
Dé by 2 to 4 mn. The line to be cut D8 corresponds to the
gide edges of the two panesl substrates 90a in the second
column along the column directicn (vertical dixrection}, and
is spaced apart from the other 5ide edges of the bonded mother
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92 of the bonded nother substrate 90 and reach the
bonded surface of the npther substrates 91 and 92.
Such a phenonena occurs across entirety of the first
mai n scribe |line MS13, and to4e -bonded not her
substrate 90 is out along the first 5 main scribe

I| 13. Next cond .su p scri be I|

fiFate, Icalans e K2 TREERO8 B i BEeide thpmned
b;anahm cutter wheels 62a in an area opposite to the
panel substrates 90a 10 with respect to the second
mai n scribe line M514, with a space of about 0.5 to
1.0 m fr @enerttingsucha bonded pothraptirnteds fixst,

vaiHd GHt1drGiaaAt §a 32e0pdaFakA awal %talt'eae aVBhg, for
extend toward the bonded surface of

s Rk Ss e fiFad tey PIH‘EtBoH&Q&BWGPh@P %spllatt@ 84 in
f rigm sl Drdea SUrhasesEDigt hﬁ; NEdUeth M sdirdbedl1aed Ms13

9 b t he at 0, th

v d M1 PR e S e d Y Vst BRn . B Sck P ndilng Haptne of s0%
rrmmmowaittlaﬁ eshBdkrnerab e3P ofcthesmo tireerdubectinatex 91 and
bon d%gse. f@'u?:fi é{ra;gbnlngﬁdg &Qk%%agﬁyer Lnsgtrms
mh and e 9f fhe Tpndety mothex gﬂﬂl’i’@ttfﬁtﬁdﬂﬂal n scribe

line M515 and the fourth main scribe line M516, third
suppl enent arg scribe line SS15 and a_fourth

suppl enenty FRLE LRt e, Hee sytdof wheelp 25 gEp prefsed and
f wmw allbagstiie fagphsiine tt@ beewaDs. Svhss| #igTh main

SCHERY ding 01T ERCRaTRAE 21514 THE FAkth gne s be aut

I\/Sl5- and the fourth main scribe |ine M516. 30
Thereafter, along the fifth to eighth main scribe

lines M517 to MS20, fifth to eighth supplenentary
scribe | iThereasEpn,oshxbh b elgbtheomadn 39%kike d-é-nﬁﬂ MS18

opwum thtf@nn&!“ﬁon‘biﬁbr 8128h RS e MAIght# Mines to
e curl: bge '159"7 tinn%hg.s orgcr by pressing and rotating the
cutter wheels 62a along the sixth through eighth lines to
be cut Dé to D8 in turn in & simllar manner,

After the £fixst through eighth main gscribe lines MS
13 to MS 20 are formed as such, first supplementary soribe
line 8S13 is formed along the f£irst maln scribe line MS13
by pressing and rotating the cutter whaels 62a in a side
edge portion of the bonded mother substrate 90, which is
on opposite side of the panel substrates 90a with respect
to the first main sc¢ribe line MS13, with a space of about
0.5 to 1.0 mm from the firast main scribe line MS13. Thus,
vertiocal eracks on the first main seribe line MS13 extend
toward the bonded surface of the mother substrates 91 and
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scribe line 13 and the second main scribe |ine M14,

and between the third nmain scribe |ine M515 and the

fourth main scribe |line M61l6, Thus, the bonded npther

substrate 90 are cut along e-fifth to eighth main

scribe lines Mbl7 to M520 5 and unnecee eery portions

are renoved. As a result, four panel displays 90a can

bezobtfathedbondbd nétsee i trate S0 iansd reach ghehbonded
d

f%e%g:' ‘gf ‘r%'}ﬁ%% A}Eéﬁbta‘ﬁrh(@% 24 Sn%%me sﬂgé"’}fﬁgregﬂﬂena

surfac er substrate
s [ESWEISc AR P st ppkbEe b s FhehELleRt maly ssribe lineeMS13,

t ande thiet bBhaba WBthEF "BEhFEF OGS WA HUE RWOhACehel first

the bonde not.her trate 90b to the opposing other
3@ éﬂpﬁh he first to eighth sup-

plenentary scri be Ilnes SS13 to SS20 are respectively

f d 15 d

o o Ao NRBEESS, 08 RR g5 868, D6 felba i o 8er 10
oformedrrhengothe §M&@emaifﬂ’ﬁ;=1{ﬂrhm ddnei MSbathp rthescutter
NGihdell® 69d iR grheafavat Bgﬂog&tws htﬁ&%afﬂerlskubat%%%hsoa

naln scri be lines ar€ forned

i Eeskheetoftor ﬁsq Fﬁsentiomaéncaprbhe %nasﬂﬁsﬂneuith a
bqut I dﬁ%b@m&t hfﬂulf'jf Q@e&t. of ;nfnthEﬁnﬁﬁdl BetBRA main scribe
S SUI e | I our Su enen crib
i A5T43" mieE, et sged ¢RAHT S PRe HRGentL g Hy g Lbe
bdduﬂdhﬁﬂnhemtamﬂbxbwaté f8eahdntied sppbacagobt hbe mather

S lﬁruf at%@d 9%2%}735{ bﬁt&%%féﬁgﬁehg%gr Y 90V £rom

SCfI | hes orne aClr oss one
C mhvsa\arﬁe@eéfoﬁ bhe psrider avhatrates §d:and 9200f tthe hended

ORI @b HEEa £ b0S WP ERe ‘A&t&m%ra&&eu&ﬁ t% bonded
p03|t|ons?sgaced apart fromthe one and surface

Paé,‘?%ﬁ‘?‘a’i%‘ﬁb’%?lzﬂ&% gerops e gnmety
Mf Bhe e dond ma i tscrddel 1.0n6 M34t.hels ithils way itk Bondea

oot b e b BE DA PE G0 BRg end e chrEndin dpribs,Line

OMEMo 0.5 mMmm may be end portions of the first to
eighth nmain scribe lines M513 to

Along the third main seribe line M815 and the fourth
main scribe 1ine MS16, third supplementary scribe line 5515
and a fourth supplementary scxibe line §516 are respectively
formed on the side opposite to the panel substrates 90a.
Thus, the bonded mother substrate 90 ig sequantially cut
along the third main scribe line MS15 and the fourth main
goribe line MS16.

Thereafter, along the fifth to eighth main scribhe
lines MS17 to MS20, fifth to eighth supplementary scoribe
lines SB517 to $$20 are formed on the side opposite to the
pangl substrates 90a respectively between tha first main
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- 67 - M520. In this exanple, when the cutter wheels
62a are pressed and rotated on the nother substrates
91 and 92 of 5 the bonded nother substrate 90 to

performscribing for formnrgéghe first to eighth main
scribe lines M513 to Ms20, vertical cracks extend in

back and front directions of the scribin di rection

witarihe gdre 13 epd $he meseng a\qinpéﬁrt#%@nsunvhw,lt and

tb hes teledi the ﬂh:gf% nan Bci-ib'bb:]?iﬁé mfs;:ﬂsNEi;a mﬂ R 0 main
0 angd.sur e 0 e noi her

o asieLITRE RERET 9350 EnR Nt Roghig, Sohatrate 20 ave

omutshipnarths fdfsh th@ightthnadorsdr i dddepoMEl Y s M520

Ofade\En st d j ' ' [ o}

arae 1 Slfl?élé% ?%ﬁ( ﬁgg@%ﬁgggtb %cﬁdr‘l'%%sf ur ?lg%e"l@gﬁ‘{fefmgnncl

mAdRRlayh R0acan de abtadned. t he bonded not her

substrate 90, since the vertical Cracks 9.n the

nmot her suRstrates 91 and ?‘2 extend in the scribin
di r ecti on P this sxamele. thewirshia cdehtbaaingar ik dines

t MSI62a MB2Dcadefaathad deltwebn ehdesuifecss 'dfeReObonded
R 0534080t o SpdHk ) SRHRP BB ene
s il afytherlines itvedeSEne Db SEMB sHenwest acwress one
e .

S e O MYOMaTUEAEE L ERO8 LS Bl s
otttderonendsarrgeccer hrthesosi Hip ofhestcfo Rikghitre. sup-

ApLenEntarsy ECHUBE 1134s SF3 LbAl2 ARREUUdFE A W eIRPEEmed
apart fr one .and surface or the one out surface
WREP$8 Eh5e 0L AREERCPn O BPRe PUts BBEERGR WRbEh s obeen

ofouthio ibbedgpomdinfyestisibehd aue £2¢elys 8Re @theiraut Bufface .
may be start positions of the first to eighth

suppl enmentary scribe lines SS13. to 5520. Simlarly,

posi ti ons The presenbfinventuidredsendt sidrtiosd dio the method

Sl AR8cnYhe At Ir6 d Lot ETH"BErEBeClEh PP M1 PR Ms20
are formed across the entirety of the lines to be cut D1
to D8 formed between the end surfaces of the bonded mother
substrate 90, the first to fourth supplementary soribe linas
SS13 to 8516 across the one end surface ¢of the bonded mother
substrate 90 and the opposing other end surface, and the
fifth to the eighth supplamentary scribe lines 5817 to the
§820 are formed acrogs one cut surface of the bonded mothex
subatrate 90 to the opposing other cut surface. As shown
in Figure 24, positlons spaced apart from the one end surface
of the mother glags substrate 10 by about 0.2 to 0.5 mm may
be the start positions of the first to eilghth main socribe
lines MS513 to MS 20, and similarly, 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 MS1i3 to
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- 68 to eighth supplenentary scribe |lines SS13 to
SS20. Furthernore, one of the first to eighth main
scribe lines M513 to MS20 and the first to eighth
suppl ementary 5 scribe 1ines63St3 to SS20 may be
fornmed across the one and surface or one out surface
whi ch has been out of the nother substrates 91 and 92
oMS20 bonded nother substrate to the other and
surface or the other out surface of the nother
substrate d 92 nd the other of, the firs

o ght h 10 THe tR1%; ARpmnte o otias: £1e, GRetes whedle Bpa, are

t @raagiem andupptatedt an yties mdithdr edbs3xkd a0 93S20a82 of
Q: ﬁ@ﬁér ehggaﬂgﬁbgﬂb EQQIE 8%'5@:@]%!&?@&@ forming

apart rom -t ace’ or one out
witihenf hast feenlghth gatimeckbbrekinas ¥Sisate M8P0 aNgryroal

ofcﬁmaba?ﬁgﬁatnﬁ% :tiHecrlﬁ uhaltr Fgggt g‘?i’fﬁﬂﬁ?‘ﬁ’;?ﬁ It%ssbaibing
Su
C e 1o 1 FERett B e Ser b ang Sk Fomttlons oo Thus,
| ghe mmt\/lte\r/]veﬂ.ghthl hudhr abribeaddhber MSIBr theMgant es be
{ a t
bloritid Ao 68000 BURSLES! &2 BHR QHingt sdflebifres 51
f iarad %wfsé:ém@mm gothby Bubetrpbe398nd MS14 are

formed by the cutter wheels 162a, along first and

second lines to be cut DL and D2 on the bonded nother
substr at e S401dpgAy . ewen Hheudhitdie gordddngnepfepoaitions

Itreﬂgezeja b 151 ebneﬂgbmtm \gﬁﬁ:ll;(ri Gitrifa QEM@ES MEIsC koeMEabdare
% ofr e i.C ne ses o

L A ont TR e ot PR EREREES (O st folRE FabRLFates
s fisand o HOihahdn8td oabthiesr subwicrh 90 sisngestheavertical

g(ebr Ug@ﬁ?{ﬁé‘hoth r =16 2rad ??‘1"&2&‘%?%#&?% éjscrib:l.ng

scrl "I nes
scHinactiare Wbe7 facsrsésl sngedabthi pakn| paelbe bbneetMSJsB to

alvh £RChY Hdvnd rdhERCERO BtHed Eﬁﬁ"ﬁijrp%cé R ¢Wel Bbther
wheel s 62a. and fifth supplenentary scri 1 nes 5517

i SuRFtTRAL s HIhang a@ -opposite to the panel

This ehows that it is not necessary to form firgt
to eighth supplementary scribs lines SS13 to SS20 across
one end surface or one cut surface which has been cut of
the mother substrates 90 and 91 to the opposing other end
gsurface or the opposing other cut surface. As shown in Figure
24, positions appropriately epaced apart fromone eand surface
or the one cut surfage which has been ¢ut 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 tha £irst to eighth
supplementary scrxibe lines S5S13 to 8S520. Similaxly,
posltions in front of the other end surface or cut surfacas
by about 0.2 to 0.5 mm may be end positions of the firast
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substrates 90a being spaced apart fromthe fifth main
scribe - 69 - line M517 by about 0.5 to 1.0 nm 1In
this exanple, the fifth main scribe Iine MB17 and the
fifth supplenentary scribe-l 6Ae~-S5117 respectively
cross 5 the first and second main scribe |ines Ms513
and M514. The fifth main scribe line M61l7 runs over

t ko cdgbid supRlsaentary Feslibslilans BRAA te FAEErt ed
by 180 degrees to formthe fifth supplenentary scribe

line-SS17_so.,that the fift scri be ne NS

Lhe i1t WFBRERFoRErEargre it BRS4RAT 16 abihtnmath 83Fbo

f drimac MSABI hooMSRY w'nﬂhthaefitntbtngciﬁheheaﬁppﬂ.amentary
h— | .

SIBFB L ghf 488 YA B ML Bl dE ol Y0Be enc
VB fiagef or sk eyt Hurﬁe@eavhméﬂa& beenatvhefsithehmether

| b talioCul dHg oY be! AR honddN SHdfited g%ﬂﬂ&&% the

suppl enentary scribe |ine SS1B on the sid pposite to
t [pEher, g8l supfarst e§ $bs. DN}PFhEPt SuréAcA Afi Rhe mother

scyub@&ﬁa!t@e Yb1lona W, RMERhR SYREL B ¥13&EH B8 eighth

S neir e Pt Be PERRDSee A Ehes Ui puantn

Sismgipdrementarpuscr ise ldaeshB513 ftohS520 aayhba faimed across

"B AL AP 0 Gl LAY e on

t rurfiacs ofrene sadngurface wakehdas hegnwre afhdhecnather
K éib%t@E%HSEQIt Ral yfrsf C@le u‘&:@&a@ nmmmum%r&estao to

second main scribe |lines 25 and reach

RO RS é&rifa'é@topft EBBnBFHEF §BBSFP£FE§° 9 the 9bher

Ofcdth uidadRd oI theY muthehk aubs¥eates091 hRda ertirety
of the first and second main scribe |lines M313 and

M514, and a pair of the panel substrates 90a are
obt ai ned. F3guBef 85els he mldrs twisve fiog ddflusticatiing panther

S tthern b 6 e p U Men tl 0808 o

i the-fhonded methescguhgtrate 90. In this soridbing methed,
firet and second main soribe linea MS13 and MS14 are formed
by the ocutter wheels l62a, along first and second lines to
be 6ut D1 and D2 on the bonded mother substrate 90 along
the harizontal direction are respectively formed by vertical
crnc]is whioh extend toc 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 first and second
main geribe lines MS13 and MS14, £1fth main scribe 1ine MS17
along the £ifth line to be cut D5 aleong the vertical direction
is formed by the ¢utter wheals 62a, and £ifth supplementary
seribe lines SS17 1s formed on the side oppesite to the panel
subgtratas 90a beling spaced apaxt from the £1fth main scrihe



1o

15

20

25

30

substrate portion 90c. - 70 Next, as shown in portion
(b) of Figure 25, on the second substrate portion 90c
out by the second nain scribe Iine MsS1l4, the cutter
wheel s 62a are pressed and-réfated 5 al ong the lines
to be cut D3 and D4 on the bonded nother substrate 90
al ong the vertical direction, and third and fourth

mailfes MSil3c by, AboulE 055,%8 ME96™8re fornmed by vertica

cranks-extended to 901 or nore of the thicknesses of
the nother strate an fro t he ,surface f
the morhoih e skEhEle: Y §13toeMRh wiE 8 LEES U7 ana
mMH«#;ﬁﬂbsupplemeﬂtur?hmniﬁa;ﬁneEslﬂm;ﬁanﬁnﬁkxwkmnross
{ el By £ 2R | utiddls Wl SBE1bRLELOEYAPE Bl HENALE. the
ninth main scri suppl ement ary

s&iifta pate ﬂssziPea%hg ME L Kuppven thcsegendmadinorgribe
tinn\aeutsuqahndl tﬁéhl 048, ﬁ@éﬁfbmyl 130 idagyrke s &Befmzthe

th t I 5522
55 pres LERBECRRY SSrA b Lbverte e caa, Hie (A4HEh madn
Nﬁ%&ibmndiahewsnﬂhanapmhentmfgrys&ppnbmahtaey56&£mbengine
a in
s, B s dmatl S PR whonBiler ErobenT oo
line SS24 along the twelfth 20 line to be out D12 are
sequent | alphirbaefRd Wil y1C1R ARG ar st BRIBERS T R1rst
mal e lines

so as to cross the third an n scri
VIS BeEomd alph gerippelisesntiSidnandaMElfer pigEhopgribe

SECT n?md i3 E%Hna&{ ﬁpﬁa{ab aubf@{aﬁa?ﬁsfﬁaasﬁaeaw{ag goxth
1S NO eces a | 0 \we
L e o BF s SR . e chien ) 16, 168y tEa &b sorm e1xtn
fmﬁpl@mdmﬂdny dormiba bive 8516 pasthEl amdpyaElte-ab the
F
¢ AR ey 00k Tl 2 e PN hRHS el neilin Oks1 0
byarehgevent supmilenenharyysbeibe inepHERLPorrndielahd main
f'dcéﬂlﬂ@lﬁ.%lﬁéfb AHAR £BH 8hYpicht @afg' AES1R8 1 Anle® 8520

I'n such case, vertica crac rn1ng

ara formed s:Lm:Llurly in turn. Since the £fifth to eighth main
scribe l1ineaMS817 toMS20 and the fifthtc eighth supplementary
scrlbe lines 5817 to S£20 pass aoross the firgt and second
main scribe lines M513 and MS14, it 13 ensured that vertical
oracks forming the £irst and second maln scribe lines MS13
and MS514 reach the bonded surface of the mother substrates
91 and 92 of the bonded mother substrate 90 across the entirety
of the first and second main s¢rxribe lines ME13 and MSl4,
and a pailr of the panel substrates 90a are obtained,

Before the substrate is cut lnto the pair of the panel
substrates 90& at this point, an area of the bonded mother
substxrate 50 which has not been cut is referred to a second
substrate poxrtion 90c.
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the fifth to twelfth supplenmentary scribe |lines SS17
to SS24 also extend in the scribing direction. The
fifth to twelfth - 71 rmain scribe lines M517 to Ms24
are out across the entirety 7af ~the main scribe |lines
MB17 to M524. In the case where the scribe lines are
formed to cross 5 each other for cutting the
substrate as descri bed above, as shown in Figure 27,

first, theeasi,NasCihden!inea B (b9 Nﬁlﬁ%ﬁfe f Mg the
an irst to fourth [ines to be cut
% RETAEL POREI O 349 GRY PRt mRgeRA nﬁ#@ scribe

f i vy () Slm,ﬂlll ,E eyt a;ngt&e(rj wheellsNn628Safe lbhesa::ut hnﬂah:agated
[ i n IXt e ri
il dhe MRS BA0 chil®pS Knd, BUPBRC Tha; BolaRS! patnes
s@-ﬁmﬂratﬁjm ct-’tomgartylesmmechﬂ.ndi&ams;l.aandanuethird and
el it Rk In SRS lil‘fé‘fnyiégﬂﬂf'ﬁstla egk{aaa by vertical
I ne are for

suppl enentary scrib
r SRS Btendeds $or B3 prsiokg AfsthpbshickoesBes ¢f the

aﬁ:ibtfHBiF bhbauratsﬁrsmnhl 98 MM tmcsukhgéaisfk& e mother

SCT i ne an SU P me SCr e | nes are
‘+Pe9§ﬁ S%‘u(ﬂﬁfw (14 Jﬁ% Q %QeﬂFne@Psrﬁ@te 90.

tlﬁdnuufﬁm: 186 tHegares wétwsed hﬂge a:m&ea and’ fbieth main

f%g:tshatﬁhﬂ E%éf)fvuvlnflgﬁslg/mr? n Omu%“&SrZﬁ?bf 4 MS21 and

IC plan vie ratin
pditifdin supplementagwn Herphneﬂ.isabssﬂt eéosoandmth dlne to

t he bﬂ{dg@ H%nsrtﬁmm@i@aﬁ%s. danRhenath! Qgribe

lines of main scribe |ines supp ementary Scri
| il ¥523sang ,tgpthf SHPPQ«@WPBE&FanréPBnQiFF neg§22 calong

becrﬁs:rclaheﬂ Sine tta ¢ ottt B16 ?Sﬂ@ﬁeﬂt@z inBenhfkkelbe 1ine MS23
relnafter scri he |ines

I
S et ATt S R D st T pe SRR a 2 the el O¥entn
sdtister dwepedfutwll, bend diveyXith tnias seailbestinbeMS24 and

Q‘%H s%%l WB%QrYTESEibQUEEthSEQE ngx":fg the twelfth

SU strate
line to ba cut D12 are sequentially formed outside tha panel

substrates 90a g0 as to cross the third and fourth main soribe
lines MS15 and MS16. Thus, the second substrate portion 900
is cut, and & palr of panel substrates 90a are ocut.

It i3 not necessary that the f£fifth to twelfth
supplementary scribe lines 5821 to $824 cross the first and
third main gcribe lines MS13 and M§15. For example, as shown
in Figure 26, positions in front of the first and third main
scribe lines MS13 and MS15 by about 0.2 to 0.5 mm may be
end portions of the f£ifth to twelfth supplementary scribe
lines 5817 to 88S24. In such a case, vertical cracks forming
the fifth to twelfth supplementary scribe lines 8517 to SS24
also extend in the scribing direction. The £ifth to twelfth
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30 903 with respect to the main scribe |line DS1, four
linear sub,-scribe line DS2 in parallel to the main
scribe line DS1 spaced apart fromthe main scribe
line DS2 by about 0.5 to * mh - 72 As described

above, when the sub-scribe line D92 is forned with a

space of about 0.5 to 1 mmapart fromthe main scribe
| mpdrpgeribesiipngs ME1E 55 MEF 4 ava et izownas the entirety

digfe ciHed Ml WMl HeS 1QHel09130 tig0o Mg2Q .f or mat i on
direction of the scribe l|ines on a surface of the
banded not her substrate 90 when the sub-scribe |ine

SZ i s fordmdthdbase vmamtmeamhefmn;es até fﬁ:ﬂ:ﬂidd%ﬁlo otoss
S {1 I LC or.m
A 0 0 e O 505 e Bl b v,
Farsheghowr) Ihddaure &dnp :Edgsrton thor walins aappbpedincs MS13

t%mfw&ewotfn&ra ok n‘gh%h‘ée&& | ¢ éskf&tho THE8 to be

¢ ¢
the main scribe |jne SUCE9 a reaction rorce Is

agptt &4 tA %d.qné’citheﬁ t%hwf&#h pAdn P erEbe e ME17 and
verrd cRlEuH mmﬁdﬂdﬁﬂag—yt Iaesrm:.bn 1346 bsul I 'EﬁeDsixthnmain

t hi t h t t end
| A 2 1 e SRR SRR noRB L RBeh R EY, pEEAbgoLine
arﬁSl&hetherﬂewaitmrm aw::tlmthmdaaﬂslbm andf ahe abventh
2 d h
s SAPREERES B 228l LAE LG 85 ame
sub"-ltﬂ: MB3e and ﬂhmeimh mm@mm sgnﬂ-bnubtm ysszo are
afﬂc%médleo%ébééﬁmy &ass Q%Ja Hi-&‘ﬁ’lrﬂaﬁegéﬁ ?e '2'9;&419513

cutter wheels fromt front surfaces o

t r@%&ﬁ@é&%ﬁﬁarﬂ%ﬂkﬁ r:'é"t“é’ yﬁ“a?‘t“é‘n‘ ‘-th%t it medn geribe
| iT¥nd¥S] aind  PhEEGupifildnéntheyOEerivben Hldd bars Nesrmed

Pl R ot aew 1B, Py G e R 1B Tl 37 180

| idmprees f teor they Stoamdov®r tlos ﬂlmm maihi gorébaOline
t b-scribe line DS2 may be foanmed after the main
scribe line DS1 is forned.

Figure 28 is e schematlic plan view for 1llustrating
2 seribing pattern for c¢utting the panel substrates 90a out
of the honded mother substrate 90 by using double scribe
lines of main ecribe lines MS and supplementary socribe lines
88, First, four scribe linee along lines to be scribed S1
to 54 with respect to tha panel gubstrates 50a (hereinaftear,
four linear scribe lines across the entire circumferences
of the panel substrates 90awlll be refarred to as main sceribe
line DS51) are formed. Then, outside the panel subsirates
90a with respect to the maln scribe line DS1, four linear
gub-scribe line D52 in paxallel to the main scribe lina DS1
spaced apart from the main scribe line DS1 by about 0.5 to
1 mm,
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3D As descri bed above, by form ng the double scribe
line of the main scribe |line M5 and suppl enentary
scribe line SS with a predeterm ned space a plurality
of panel substrates - 73 8Q0g2are cut out of the
bonded not her substrate 90. Then, the scribing device
gui de body 30 slides as shown in Figure 31. Thus,
each of the first substrate S supporting units ZI A of

the fitstA3URSIEAGad ANV, BHeRYHd Qﬁbzgérilbbdffne D2 is
toward the substrate carry-in side such that the

spRTaes vhth i spacecahel 90 . Subeck aweﬂeaﬁﬁoﬁlf%g}he main
ursidrmmuaosnre& Stibéselis i\mﬂlira% be aﬂ’iﬁw:ezl or_xtbal ldirecti.on
r an. _ex 1 N 1 C (0] e cri I hes

ar%zl clrll.‘gl VIO tgﬂg)?nP gn?r%%q?ago Ej‘%& a4 on gﬁﬁé\%pcriba
t Rdngseopnt suvimte orf i tshendiorided madhiexr sublstaate 90 whan
SHHPLaL - 481009138 S2UR] FoRfilhDC dhifiESe Ul lhn force
along the side e ges o I splay Jonde rat es

9G# apRyied frﬁaﬁﬁé‘éaﬁayp%tm offghe serkienl d¢saigks which

S Horethé mr\aéériﬁéﬁﬂm BB ORSL S thebééﬁ‘%ﬁQJ&% - formed.
ERSt es 90a. as a nethod for. cuttin

8 copp, ?F%.i&haa%%% te the@unide ReEtion
f mmueomerhbcdnbmmk&&mﬂhgr thehsdimtearideend nehosl as

b f |
0eh, SHOSuhEL sy MALSL L o O, B W LErTEbe s aen
dé‘é’@r mi&th Hév\ébervernécpa-egencksi fommingnthe main scribe
| e @S0 tf‘hsth:w‘%f h%@%%iﬁuﬁsbs:ﬂhﬁs 5 téﬂﬁtﬂé the

substrate Such as st eél as

sidekness gigeqtion of etlmttmﬂeﬁd WAF@bg@gntas% and
CaihTveRt18uRSEradles r@aiS thebBbAE, 51BN HSD RFUEhA mother

S URT el oY Bng) DA pe ! BoSaba e hr ub et

a dicing saw, a cutting blade, a dianond cutter, or

the like %ytlbfs l'ar.%%ple, a8 ghown in Flgure 29, sub-scribe
line D52 may be formed continuously after the main seribe
line DS1 without separating the cutter wheels 62a from the
front and back surfaces ¢f the bonded mother substrate 90
after the main seribe line DS1 is formed.

Furthermore, when scribe lines are first formedalong
lines to be scribed S1 and S2, and then scribe lines are
continuouely formed along lines to be soribed $4 and S2,
@8 shown in Figure 30, the sub-scribe line DS2 may be foxrmed
after the main soribe line DS1 1z formed.

As described above, by forming the double seribe line
of the main soribe line MS and supplementary scribe line
SSwith apredetermined space & plurality of panel substrates
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30 Furthernore, the substrates include, besides nother
substrate, a bonded substrate fornmed by bonding the
same type of nother substrates, a bonded nother
substrate fornmed - 74 by bBormdi rg different types of
not her substrates, and a substrate fornmed by

| am nating nother substrates. In this way, as the
pdida exnghautatont od, theohanded RothedefFubsirate 90.
substrate 90 are sequentially out and nmade to be
renmovabl e fron1the bonded nother substrate 9

subst r at e The®r $hguBEcHLbieg deviee c@%i%d"’(q?e 3§aﬁ‘é+"'d°5 as
Slﬁgﬁiﬁrﬂtm ﬁmguﬁéenseqmtgl alda)crﬁdﬁﬁ)rﬂeddbirhhe?ubﬁtrate
subst r at carr vi.ce i ed_out t
RS £ 41a 68 e ket - G343 FipBy i RaobBE10n
p A0 aid-ﬂssrhmw@(nla subfinataathruytixd bidecsech that the
p r e [

DS ARh G R AReR P R0t elbasPdecPublEr FRNG bl 218
dRRSIMeR i TREMSE: 30 slides to the position 15 cl osest

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

Thus, all the first s te, supporting units 2

The™" 1 v silmoEhe ARve dRRHHR 1R bR SRR Ll WACh double

arecanesl Xind= ard dsﬂimmlh.yotbmednhhhebead paplbadned.
b f

STt i A< mnedol® 18 b IRIRKA g, guon an

suppunpleg Asi lopgsas odenkle txstide Nd nesosaet fogmedhalong

SCEND| il R ey B ct@.eb%sp%gy Bohmaseaaaéréwat 88k any

supporting portion noves I'n accordance

N b?‘h’@ ww@glﬁ%@%ayré@e ¥dnes are

al fodmel SOt Witk sdiIYd Alifies PP islBatietes’dBal.n t he
second substrate 25 supporting portion 20B are

arranged to have a predeterm ned space across the
entirety [Finshexheasua betbled fuoxt ertting theaseb8trate, a

method 1n which double scribe 1ines are formed on the bonded
mother substrates where the glass substrates, whieh 1s a
type of brittle material substrate, are bonded as mother
substrates has been described. However, the present
invention 18 not limited to this. When the mother substrate
isametal substrate such as stesl sheet, wood plate, aplastio
substrate, and a brittle matexrial substrate such as ceramics
substrate, glaass substrate, semiconductor substrate or the
like, a method for cutting the mother substrate by using,
for example, laser light, = dicing saw, a ocutting blade,
a8 Alamond cutter, or the like may be used.

Furthermore, the subatrates include, besides mother
substrate, a bonded substrate formed by bonding the same
type of mother substrates, a bonded mother substrate formed
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Then, as shown in Figure 32, when all the panel 30

substrates 90a are carried out fromthe bonded nother

substrate 90, the cut bonded nother substrate 90

whi ch has beconme a frame sinrge.all the panel

substrates 90a are carried out is released from

cI anpi ng by the clanp nenbers 51. Then, - 75 the
n@oﬁdl;b.sgra]_gfsﬁeﬁarttypgsumiﬁ nothat oseBhtEatéde and a

Z%"ﬁ?ﬂ ekt PR hatl e Pt

second supporting belts 23b supportlng t he cut banded
mot her su %E“tﬁ&% ﬁggonaée ’%&ﬁéiys B 6A5ad Yoa £rom the

support o he out strata 9

ba’ﬁ@-'mer $051 segquestdaddy, cu&n @nchaade

(Nﬁ%ﬂgﬁdﬁavﬁﬂlﬁﬁ&dﬁiﬁﬁﬁahaeaﬁoﬁWHﬁHhEEW¥Hﬁﬂdo h&batrate
gui de

b ui d te to he-acco dat
O pary -t el Fo R udube' 28R Rarel ALP e ERbe ana are
atamp.ied'esmns_.eddsoﬁbbﬂn‘gy mm kats tirataf oanrpguuiﬁlﬂd\el.ce 80O

SUAPGAHIED oIS Y HordH L AL G he

by “sprayi ng conpresse al’r to the
front and back surfaces of the bonded nother 15

SUDSt T at ¢ yfluprerid QALAPtoR! End OphhE A0k 20ER056a 1o

surfaces of the bonded not her trate

%inﬂo%%r%%élls Ghst Pt P} ERRALIATRE SOy ﬁ-@e carried
SCdublcmg mlmmﬁe da-.&@)etu&(& 39,2 agevhownf Ah Fuigbireg3l,

th bond %}{m substr eihr% twg\rﬁitglge ﬁ;‘ég&?tigﬂ%osition
paﬁltssadt &o $heaamd: rpdrmrt oonthié ssbsteaks dammy-tireside.
S at r S S i

SRR S B LU Eu R pliBa Pl Ee MEARAIAS A 9 10 the
si%ix:,s‘eaﬁumxta§:37®umgrayinacneutﬂ-gn2%0h AxRAETroanaged to be
untiosd £ 6eRBRYtHE 11 Prabhl por4dBn6h SRGEEEstrate carry-in

gide of the mounting structure 10. At thig time, tha second

gsubstrate supporting unit 21B looated 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 guide body 30, Thus, all the sacond
substrate supperting units 21B in the second substrate
supporting portion 20B are arranged to have a predetexmined
space acrosse the entirety below the cut bonded mother
substrate 90°, ‘

Then, ag shown in Figure 32, when all the panel
subsetrates 90a are carried out from the bonded mother
subhstrate 90, the cut bonded mother substrate 90' which has
become a frame since all the pahel substrates 90a are carried
out is releacsed from clamping by the clamp members 51. Then,
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apart fromthe upper six steamunits 76. The gap GAis
adjusted so as to allow the bonded nother substrate

90 to pass through the gap when the steamunits 76

nove toward the substrate -camsry-in side. 30 After the
steamunit portion 75 arranged on the substrate
carry-out side of the scribing device guide body 30

i $hec ridumhdsulietoxts brpperiinge yad tie2bBdglaaesthée the

berdading ﬁevﬂgﬁrﬁfi&é’% Faiﬁ 90 dudu QBWQQ'& PREna portion

al ready scri and is hel d). by the clanp

i SBbaﬁHamﬁﬁaFﬁ*e&“Gf’traD% 588 Ehd BRgond BuppoTt ing

S ¥t i23p mmﬂ@gtael odes bbﬁﬂ%ﬂShoﬁﬁbﬁ-r dubklttate 90’
l.n_Si so_as to I‘O

o M KoabaBo B2 aRpoShoRs e HioBendRe B enex

7@ulistnate 30 bamQianp iy by Che dlapp meﬁ'ders 54 :tmreﬂ.ahsed

Cra‘i?étﬁ%%h?”@&néé&’?m‘ﬂr%‘% ?athggra%t 96" B Wb rd is

he steam unit . st eam

ndtidediyetie @nlde phatanteaberaepompedpted iy ahet smllet

ofadtiinidatd®m Mese enbedded in a vertical direct |on.
When an openi ng/cl osing val ve (not shown) which can be

opened or closed automatically to opened, water flows
into the Furameryniihstealdr of) aheahbbvadgsbyxibet $6Pibing

" M AR L LR TR PR (B2 2R Y AR 2 Bhepang
t Hareatringle tife thondedt isabsstbter 80ebyh Bpugbrins oompresged
ccmuosa nal@offo.?@ :?&‘%Eél@”bﬁ‘rﬁ&éé‘&‘ 8P2¢h€ B8fldea gother

Fur t her, he carr he upper steam

DT AR W haﬁ "&11? tq ﬁPPef’F’in'$ apdamly gL aces
Was£e rth eV old S fiith® O Bubee 5 4ef pocmaly bBepbevdada on the

{ strat t bl o to the
I RGBT -pile Futnas The: AEFibipe AP gutde boay
atithamed. ddvidbefopveut siegnihaitondeidiobirther habatfate 90
al&%éf’]cﬂﬂéd%%ribing process.

Figure 33 i1 a front view of important perte of a
steam unit porstion 75 as viewed from the substrate ¢arry-in
slde. Six steamunits 76 are attached to an upper steam unit
attachment bar 77 and six gteam units 76 are attached to
a lower steam unit attachment bar 78 with a gap GA spaced
apart fromtheuppersixsteamunits 76. The gapGA igadjusted
S0 as to allow the bonded mother substrate 90 to pass throusgh
the gap when the steam units 76 move toward the substrate
carry-in sgide.

After the steam unit portien 75 arranged on the
substrate carry-out slde of the scribing device guide body
30 is scribed by the scribing device guide body 30, the bonded



the steamunits 76 and the air knife 71 simlar to
those attached to the upper steamunit attachnent bar
77. The cutter wheel 62a of the upper portion
substrate 30 cutting device?80-and the cutter wheels
62a of the | ower port| on substrate cutting device 70

S FpehEn aubakante, i ifen Had hadtt arganyt ardved 47d 1a
scliabpeald H12ed8) iy fidremedand devwlce750 andtsuppcrtedby the
| FeER A LR G0 el Db E0LR 88 P o Eowera
crthek subatraget ﬁerrﬁngvhs%#e RO RS JOYPGR R KBTONIbK ihesgap
ofbatw&%nglaaggu&uhswabe hgpbbeahhl 850ESSsHbaBCHROP=2T6 of

f or med e@%F is Strates. Further, a scribing
netfodt &t%ead including a mechani sm f or
periodlcally changlng (vibrating I a pressure to the

o EAghs2t 3 18 8 pRrPYa} BE0RRCoddribhat’ p2HE v
f @hastdmighithg s'heu@mmm afttiher stebmt unltes 006 ;aEach of the
efsft}‘:e%ﬁd &ﬁhxsawlifgngh%lwﬁaa % £4h @1 &J& HQ@gr%l.al and

substrate strate cut

of2 BHE Hiepf hﬁﬁﬁ@@ﬁt%@rﬁrel@“heﬂtﬁéiﬁ@tw #Qﬁf’ direction.
Sq‘{”ﬁm &9 o E?iﬁb?ﬁ!o&ﬂﬂghﬁﬂkras f’ﬁéﬁ‘éiﬁ%wanw!gﬂﬁ: BaAdopened
o e Stra conventi gna 0]

e iosed 3yt SRt danafy S Phenef BatAr S FOr SHt R Fhe stean
t wnl ta¥ 6 Egohl nwaten duEprelr pbrﬁ 78b aod heetiethy he heaters
\Y ca |
76k nE IS kg s Gdpotad AUA LU ShHES gream, , e
sarticem 15 hdowarto ﬂ:bprﬂm:ﬂwe plrtheanohherianbs tiratigethrough

S‘H 'é&ﬁﬁu’é’ftﬂn@ g312l 989 Gha E%hazanbakaydhassieoesu
I's wdé side direction, used in general.
Further, on the carry-out zide of the upper steam
unit atta¢hment bar 77, an air knife 71 for removing water
which remains on the surface of the bonded mother substrate
90 after the steam 12 blown to the upper surface of the bonded
mother substrate 90 is attached.

The lower steamunit attachrent bar 78 also includes
the steam units 76 and the alr knife 71 similar to those
attached to the upper steam unit attachment bar 77.

The cutter wheel 62a of the upper portion substrate
cutting device 60 and the cutter wheels 62a of the lower
portilon substrate cutting device 70 generate vertical cracks
in the portions of the glass substratea where the cutter
wheeals 62a rotated, and a scribe line 95 is formed. Since
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25 Besi de the above-described scribing nethod, a

scri bing nmethod as shown in Figure 36 may be

preferably used for the substrate cutting system of

the present invention. In-Frgure 20, four panel
substrates 90a are forned fromone 30 bonded not her
substrate 90. Thebondednot her substrate 90 has a

r dEeirysionssrpiorned dn pruectietopuined pd tohalnperipheral

Ollidleeds bM'xé Wl@d%geaﬁ‘@a R the7§ut QHP Sﬁl{égfé 5%(},61 2beRical

the | ongi tudi nal directjon of bonded

s GFeERe; goggngngheotenatt 1% m G O ébést!}éakneﬂﬂ of

aIt(hreg glihe avvadbbtﬂate Cin ofhevyiiiknese Gigeehdont arkh€ormed
8_ng| ﬁudl dir ol |%n E‘Each of the panel substrates
o0& § (Wsﬁeg B gﬁ appropriate space apart from
t he adj acent panel substrate 90a and from si de edges

| th d i ti d
the w dth” e CeFr o Grorfiifl mtndd upsfls B35 flr head
odnolncipanmperhanisniar Berindirasiy dRnaiad pbbrating)

p@r Tplr@%su%%b?cbr &he BBthangQHéﬁesﬁgaﬁﬁﬂté hﬁoCHirt &' geribe
QE 62a of the ower n su strate cuttin

FET7 8GR BE & D&%EPE“ TSR, ki wheel or the
rdi:ladaecfca:t ddel Isine fhehomind o tHere sulneinsise (9@ rnay be

e he. fr.ont. an
b%?l(fre‘%ug‘flvgagw i”&'I{ﬁ'ﬁ‘c‘ﬁbonde %e s%bs%r 1?% B%n‘?% mothar
easibsdirateh®0 dy thebsubstzatdCatddaghgyetemiof thenpreaent
t Rinsy ?ﬁfi gy e, first, scribe line is formed along one

r

i nea INE to be scribed S1 along the side edges
parallel 20 to the |ongitudinal direction of the

bonded mhﬁ@héﬂ@ﬁﬁé@t%r%ﬁi@in PEPEht BBV AU Surfaces
ecifically, the ¢

90a. SCr.i
ok £h2: Danded; Rethat: BRbAERAECCDE . &) &onyeatignan method
r eisasBOwaANLA 'l darel b ,mihhehishhsdx e 190 e beregfobned in

! 't'?&nt %l%%gsg. 'ng%dtgl be scribed S1 to S4 along a vertigsal
directlion, which ig a narrow side directlon of the bonded
mother substrate 90, and then scrihe lines are formed in
turn along lines to be scribed S5 to 5B along the horizontal
direction, which is wide pilde direction, may be used in

general.

Beglde the above-described scribing 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 subsirates 90a are formed from one
honded mother substrate 90.

Thebondedmother substrate 90 hasarectangular shape.
Four panel substrates 90a axre obtained by forming two panel
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25 In Figure 37, it is shown that the scribe start
point by the cutter wheels 62a is a position on the
bonded not her substrate 90 (a position for interna
out). However, it nmay be a P®sition near the outside
of the end surface of the 30 bonded nother substrate
90 along the line to be scribed S1 position for

- estkshuatesSPa aAliang the loagitadinme. c{ﬂsrw#maﬁw&?ghonded

Vﬁ@t E:E‘eaﬁﬂa@fate799 and b8k o Pkl | S tEREds 90a
ext ends across the entlret of t he thICknfS
'9% n%\?edthe

dpLerg; die  ¥iAth, dimsstdon cuhighi 48 potthadrre
t DoXglltGatikDNifret i en LpEACH @Ft the pauhs;tmhetratea 90a

I devi 60 d h |
CiB AR 25 RidRiGare FhaBR  dbalt HdH Ak tagiacent
t panel subls tirade Sdweand from sddectdgsSP alpagdihectongbimdinal
t Eirgsﬂbﬁaelna §Xae a*a&a%?& %%ﬁf&tﬁ A1h-AF1BnCh £ CHeMonded

trace having a radius about 1 nmm (a corner portion
Ampghprggnbetyate 180when the cutter wheels 620L are
revol ving, the pressure of the cutter wheals 62a to

t he bonded th t 9 ed t hat

there s B RETY 2P CFEEr MheasFREE s REPBB R Lon
meubetratBsautt m@@ev\thmnﬁo hend Kihekoettenfwhadike S2andEdthe
o LSRRl BB s AL s ol EsAg i Ouner.
t hodcare cpresgmblandorotptedesd| thnpame 4886; FOFibe lines
2QQ. s Ve RnithGeCoPESnREELBAES al:rfa Berheanss the Ebent and

cutter wheels 62a as shown in gure 35, a _chip
t Hagk g@ﬁ%‘i‘ﬁ?e?if the Prndre %hla@a #ﬂR%‘é‘F"%ﬁé’t F&Fee‘%h of

aithe’ etk Rabatzatbst boaserebbyl bnesihotara. when

scribing is perfornmed in first direction and scribing

is perfornmed in second direction. Since a vertical
cracks whiahttdsrexhmpieentibr4, tsieerid® Lhne ke formkdtdkong

bondefy MRL0eh nSYRSEL AbE 198495 1 R6R tHd 88X edges paraliel
to the longitudinal dixection of the bondsd mother substrate
90 for the panel subsirate 90a to be scribed. More
specifically, the cutter wheels 62a of the cutter hsads 62c
are pressed and rotated on the bonded mother substrate 90
along the line to be scribed Sl1.

In Figure 37, it 1s shown that the scribe start point
by the gutter wheels 62a is a position on the bonded mother
substrate 90 (a position for internal cut). However, it may
be a position near the outside of the and surface of the
bonded mother substrata 90 along the line to be soribed 51
(a position for external cutj.

When the seribe line is formed along the lina to be
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formed when scribing is performed in the first

direction, the nother glass substrate 90 sinks in

front of the first scribe Iine when the cutter wheels
62a reach near the scribe _lfge_in the first direction
whil e scribing in the second 30 direction and such a

chip may be generated when the cutter wheels 624L rue
osckliibedl 84s byulastweattdsadl enmpdknavisioh bextemis acrése the

f' r%irglt eSE' Qﬂea{ rec?égl 5.‘:9:9&9{1519” gltl t?&rfﬁ%ﬁ?ﬁ%evice

he fi Ion and a IThe
ssuéﬁe bom 30 él'ﬁlrmw@)rto Fnd%ﬁ@c%w mn@ tihe: hppensportion

SBAYEtLALEl &&‘Eﬂx{’%@ aebaaa ﬁb”atn@!" tHQ qedvfeﬁsarrt&\sﬁl y@baﬂﬁate
cranms .the_scrib i ne which has been al ready forned

aPBR§ipAArYHRS (19 BE%‘E‘?Y%&“SF‘ %’Eﬁ"?‘ﬁ%ﬂ feddier gapg time
t bechotte tmtéwtmhnheabessaﬂrbebmgebw thehwert foal

onded t suhb tra e 9 Qe si nk
Rl pty 170, p0EFRy T A8km oy AN B Br SR helfipg W Kadsue
i bf nbopmsilEMe(aocprasenpoutthnpAf1nnrbgunar3mg in
t he bonded 10 not her substrate 90 when the scribing
lines cross each other. When travel direction of the

cutter wh¥Bpstheswtseswheelnbivprgsgveodyiagd thnpressure

Clolet Enawss\g@ée.sr @&ﬁteﬁ!seséla?ﬂﬂdﬁﬂ@ %dﬂm molthBe sGbSerate 90

scri be al on e W irection o

sdfsFraresdona g&ﬁ%ﬁ%’iﬁ gﬂ R8g ﬁﬁP YBIF#EELF'I Ea't’%g%‘-""ed

semi khe boddelhmothét esubdinmdiss Gla aWRepar eRécthbsliness of
n t9q b d T t.he

CeRE Eonded MraiEare 56,1707 Ff; (BB 08Bt W Eog veetacad

extrenlstamestin the hamdqdathtb@r shdstrateldfewhen the cutter

dj tlo I g r d, S2 0, Then,

aggig tﬁégbu?t§%08 Pg %ga9§g§g|%§&b§§2%%8 @ggrees

to a direction orthogonal to the line to be scribed

S2 while {AER fige %:@isrslc-lébaﬂbﬂ.hQCfs rﬁa&mzﬁaw thefutter
R o i SR € #0855 a9 YordaPR B4 Skt ea
in the bonded mother substrate 90 at oross points of the
guribe lines formed when scribing is performed in firsat
direotion 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 scribing is pexformed in the first dlrection,
the mather glass substrate 30 sinks in front of the first
scribe line when the cutter wheels 62a reach near the scribe
line in the first direction while soribing in the second
direction and such a chip may be generated when the cutter
wheels 62a run on the glase subatrates along the seribe line
in the firast direction at a crossing portion of the ascribe
line in the first direction and a scribe line in the second
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25 62a fromthe front and back surfaces of the bonded
not her substrate 90. Thus, the cutter wheels 62a are
along the line to be soribed S3 and formthe scribe
line by a vertical crack whB@h-extends across the
entirety of the thickness direction along the line to
be scribed 93. Furthernore, again, the 30 cutter
widEestd®R .y evol ve by 270 degrees to a direction
orthogonal to the line to be scribed S3 while form ng

corner - porfi ShECSTRRHLEY efied e Bpots U FadBh 2, o the
GZaltfnemmhhelﬁrens ravo e land 8frossuthec ssrdbet Rdne which
bendede Hﬂtﬂ%feéqf%fﬂ-ﬁe ngT bd&%» %ﬂgs b gé?rm?&'s& with

62a are alo ormth

sdmiepRres W%;‘F"&?%P?P@aﬂ mt&es %‘P%?F%'s& aﬁd%eidw B9duoed.
t MeLnai gty ontﬁélthhla@kﬁﬁﬁﬁeﬂldtﬂﬁﬂﬁteﬂbﬁ%é@fhot sink

| d
HHE GRS e, SFELPABE, 1E0ep] EoPE . gaeh.oPnFoans cERS,
palraebossb.hmaate fvenihanchipof rem aoguver rifroy :I.fmttmngondea

T Y TR "

90 a closed curve including four |inear scribe |ines

is for m%@ﬁfﬂ%&ﬂﬁﬁaﬂm}&ﬂﬁﬁmﬁﬂ% Jm:evolve

panel substrate 90a sim | osed curve

i RY &dP pdrane pridhe cutiepd adEs 622 Areoaheng atéwoéénﬂﬂr
t fﬂxﬁltb{?ﬁa ﬁbﬁ:ﬂhﬁﬁeﬂiﬁ&?.%tglﬁhg 8{1&1@ Ei@&athanrmﬂa ﬂﬁnal
a| [ e Stra a .1.n Be S

s traris S80napRoA ShEPngtney ta bBrdins RRdigoATbea

sfﬁiwnthn catter whdedzntRe ore paeaisied alnectoﬂﬂ:ech alliong the
gth

S LU LI P07 Cofl, 00 £EINe NG Rochia by
orie veixdddaed myﬂnlsrwbmbtmat@c!aa).aqmatméh@cﬁnisiﬁgtv of the

et Qe BUMR 1l SH 1D R13hy The! BSne to be soribed s2.

Then, again, the cutter wheels 62a revolve by 270
degreas to & direction orthogonal to the lina to be scribed
S2 while forming a ¢irgular trace having a radius of about
1 mm in corner portion B without separating the cutter wheels
62a from the front and back surfacee of the bonded mother
substrate 90. Thus, the cutter wheels §2a are along the line
to be soribed S3 and form the sc¢ribe line by a vertical orack
which extends across the entirety of the thi¢kness direction
along the line to be scribed S3. Furthermore, again, the
cutter wheels 62a ravolve by 270 degrees to a direction
orthogenal tothe linetobe socrlbed S3ivhile formingaclrcular
trace having a radins of about 1 mm in corner portion C without
saparating the ocutter wheels 62a from the front and back
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25 lines along lines to be scribed S1 and S2 which are
orthogonal to each other on the panel substrates 90a
are fornmed in the nmethod as descri bed above. For
formng the scribe line alongy the line to be scribed
S1, the cutter wheels 62a is positioned outside the
and surface of the bonded nother substrate 90 30 and

t Rarsabelked tHe bdnded mdkhéy sabsorhte 9. bPHuS] tile cutter
conti nuously for re hj '

e dokah ad i IRECLLS o w8 B 1Rbd kL —h P Bopm the
f semilbandibeckysar vatticol crackowhddeh@xhends across the

SWRt AL 3¢ Fhel BRiSkABEsOALSEELRORNUTORS PRE RifiRCto be
t he an 90 h

| "substrates e. to becone products. 5 Then,
tﬁ§£é$ﬁ@eﬁ4wheals 62a revol ve by 270 degrees to a
direction orthogonal to the line to be scribed Si

N Thus,  EetHed Vay . i amasebsisbe BgiEAIRE FRRE' Pinear

bacdme2dinéd ndorneficanoumd aspanéd sub=tinten90a. Then,
' K uhi h

¥ ERmfACi el FAPRIAS Y JRHRTS olfleRbalepcbop Easgcent

bansthe Jemgdrudinal dirpotian of meebnadegamehb@r substrate

t PO 1ok ede RAF=CdnclliaIhgh oty | 2R€asl sbPELRONEREs i
nmot her substrate 90, and the 15 scri bf Hanes ong
t Femedacyesythe gntijre adrcupferenge of fhenane substrate

ordga gamAall atrdyt. heThénge dXpnded smirivieed 1Srladentjofore linear

this ,qrder,.. I n_this _case, Lp [

oA Fingeh fedh 2o EARE, pRrRBE] LML &N IR BErcumgorapoes
arfbmh aakhs f f tive remsfining pestgcof s @ansdbsubatsages 90a
aty t hegpqfart of scribing 20 does not affect the pane

substrates 90a to become products. In this way, four
linear scribe lines are forned around the panel

Subsltratga%@@deEgggltafgboeéaaaberﬁ@al EEQ!.‘I.EH.(E_}Q tnhﬁ'.l hoa, a

panel substrate adj ace int ongi t udi_na

TN GHP P EBAG T ABGHR 0t AEPUSGIAT FARIOBEZRRALlY used

| isreahe substrate 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 ghown in Flgure 37, soribe
lines along lines to be scribed 51 and $2 which are orthogonal
to eac¢h other on the panel substrates 90a are formed in the
nethod as described above. For forming the soribe line along
the line to be scribed S1, the ¢utter wheels 62a 13 positioned
outside the end surface of the bonded mothexr substrate 90
and the scribe line along the line to be seribed S1 is
continuously formed therefrom.

A chip which may be generated when the cutter wheels
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scribe lines are formed across the entire

circunference of the panel substrate 90a simlarly.

Then, closed curves including four |inear scribe

lines are fornmed across the 8entire circunferences for
each of the remaining pair of the 30 panel substrates
90a in turn. After the scribe lines are forned on the
béR@crunphdibe Snnst reahd BAack FErfpees- ¢bshe beaded mother

SGRinRtRALEEDHDOSt the ﬁﬁainaf %%rimﬁg RVelsl ABt7AFFREESthe
toward the sub tratﬁgci ﬁpl n sid and bl ows the

sPRele fubstrptss P cara BEE’Q"@ Pfaces of the

bonded not her substrate 90 on which the scribe |ines

are carveg.tq c e.bonded t her

subst r at eq'g 80 &H«? ‘ﬁw %a%gg? ?‘Ee?g?hggvv\%ﬁ? %S'e%gpmd‘ﬁﬁ““

ortat he!xxmicandrtbagnnemrﬁo dbeslbfe trebporrictbed Slewhile
g\tgg %Qh Jﬁﬁ:'& ?eitne@ma'c%:m%og:lﬂiﬁﬁtlp | Smus, the

reane

e alr bl ow n he steam ont'o

t IFvthen W eﬁ#&nﬁianﬂrﬁa&ohﬂ_cﬁhﬁjﬂfﬂa&f@r behgcgdhadysS2 and

tnmdwh thé Wﬂmbeﬂg&hlb @\ B’ﬁf‘:!ﬂaai(H:d'&&tkhwhﬂ.ﬂltﬁf‘e:ﬂ:&rﬁ&ﬂjucrosa
er e sc e, lin or cu

 stoey SRR PRERRSty G e ol PaERkien, FUff the

andnzadie e fsexdbedr 82ons of the bonded not her

substrate 90 are heated. In this way, vertical cracks

extend fromthe 15 surface of the upper and | ower
mot her sulftemattde @it tervwhende §2annskemperat L1y separated

t el ¢hiae lgf‘fﬁ’é‘é’ osfu{-.ﬁé‘ né’é‘&’ mb@%a@&@ﬁgtrﬂ’é’é RA¥. and the

substrate s conplete bove

JEARR dnesr atlﬁasosa@a# &t nesorAPad, 5% ARdeSd in a
Clifivdtir intbbethagerallitaothae I poase Borilbeds] ke faPmed

XA ich h not her gl as rate f rrred

St eh e P adeE oL g EBCRte S Shd YRAGA et BepEfnetatea
Howbeare the d.\.tts:qm wheals mMenun@m the futonti and ddcikosurfaces
t Fo ffer e
ot shscbofiiadindene s REARLANS Bb A€ A et BeoacThRtng
t yines pptt agihthe m.‘& gubgtrates 90a to become products.

In this way, four linear scribe lines are £formed
around the panel substrate 9%0a. Then, for exampls, for
forming the panel substrate 90& adjacent in the longitudinal
direction of the bonded mother substrate 90, foux linear
scribe lines are formed across the entire oclrcumference of
the panel substrate 90a similarly. Then, closed curves
including four linear soribe lines ere formed across the
entire circumferences for sach of the remaining pair of the
panel subatrates 90a in turn.

After the scribe lines are formed on the honded mother
substrate by the above-described socribing method, the steam
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out or in order to enhance the functionalities of the
devices which formthe substrate cutting system

<Enmbodi nent 2> 30 Figures 38 and 39 are schematic
perspective view showi ng an8B8her exanple of the

enbodi nent of the substrate cutting system according

to the present invention in whole an viewed from
dPPﬂér@ﬁFtéPPeaﬁlﬂﬁKES tgwardnthneopbetEntesi AoERY 40, slde

l&uasutaks&né ﬁQBHﬂle?nﬂDf:Q &Fbﬁbr 2+ 6Kt Uta rb&:aﬁ gurfaces
| rat es al. SO |1 NC e gl ngl e

okt Bue Jlomind mothed: Fabatrats Phonoybteh she Sgtive Lines
vvaaoéplcatmsﬂ pbesbmpiabelyatet thd bendadcmetbherratbstrate
SQy, Coﬂguﬁlé’;u %bﬂﬁé‘t She %‘W L-{algéfngﬁgf# ac'he front and

substra fass s stra
t hacks gusfpgessof atlea brndad matden @uba@wa;tpngpeafter the

Plse@tn 1BUH1ALAKO thaGkedesshRBRBFeasHPSthAL &irf RhEEd 9y,
bondi ng pairs of substrates and | am nated 10

- substrates formed by | am nating pairs of substrates.

The subst Bgtielewidid theSytbem oo tiliengnt Oré Iﬁ-cmﬁiﬁut bhack

B2 0f e HEnRgA S Bing BB E 90 Dol E R n B
otldaes odpved Hherseaon,yths erxtamél:l.nsabsarmésbx( theptatter

p%%l b@ Hﬁ%ﬂ%ﬁgﬁh of 9510k %Eﬁd o %r %amkeflf'ont

panel Strates pane substrates
t Bad b&tﬁ"dﬂb‘FfQF&I PEF?:{&PB? aﬁpahat bendodi mother wabatrate

t @pca68 HAtQa. 20nRapey Qh?g %ﬂ#bﬂ]! éESaRHté:&%@fi'Bﬁm:he
a . side on which a

100 ccor dj Enbodi
BIrEREa ok Hs yrBeaand aprah MOtk b ERREGRiof ¢ ha bonded
r m‘oﬂﬂreeﬂamwam'ee sohsiwuﬂcthbbnden st fke,ngnd thedfonded

\rw'lgerr %%g agﬁ ﬂatgf yggt180 i's |ocated

e E&rfy0oht side in 25 the
fO||0MAng descriptlon. In the substrate cutting system

100, a di pRcthRNahdvdtuddlad i SHOYE 2hESoPbPatR6hECHE the
substrate cutting system according to the present inventilon,
an example in which the mother glagss substrate formed by
bonding glass substrates 1scut has been described. However,
the present invention is not limited to this. For ewxample,
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 functicnalities of the devices
which form the substrate cutting system.

<{Embodiment 2>

Flguree 38 and 39 are schematlc perspective view
showing another example of the emhodiment of the substrate
cutting system according to the present invention in whole
as viewed from dlfferent directions.
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(substrate flowing direction) is +Y direction fromthe
substrate carry-in side to the substrate carry-out
side. The direction in which the substrates are
carried is a 30 direction oeraogonal to a scribing
devi ce guide body 130 in a horizontal fashion and the
scri bing device guide body 130 is provided along X
direction. - 85 The substrate cutting system 100

i ncl udes aphObhOWprBRERE RGhvRHHAGT €% JdPs £AYE LY a.include

| el e ed shape. an upper surface of t
mﬁﬂa’l}i t%me@p E‘B-ngg-ityl gfapgbstrates and

prmcdmﬂclaad ﬂmmpﬂ.am cﬂﬂﬁetal sﬂ;ﬁdﬂﬁdaﬁshen&wdteel

> bl Waod Blarea p SRl BGIRREA ARt S Qant DR ubpr cate,
1 Zpmigondugivgr subgtratesonaed mme salteriatlesQbetoates
by &b adafafa sdﬁa& J aFﬁr@&EHﬂBQBSﬂEe‘EJQ&%t% are

car r obot orlzonta manner 1s | ocat

%%69«? tﬁdﬁ@whsﬂ!sngl? Rl atinsst batealspdaaludges bonded
dewmra&%Afm?&ithan&Lﬁgbaaght&)ﬂ1@;&&&%&naﬁinatad
por ca strate carr n s
P sialear e ny” Lol 105, bRy es e, EpbRrzetRe.

bondednot her substrate 90 to be carried 15 Into the

por i on 1308 T4 b ARCUNG YR BEERRURPE i present

ofinventinmcat she kandsdgother aubairrater 98 Gppurdityboding
@%@mes ﬁormtgwlamma&e%ot@éasrx otthﬁrllmPlurality

er sybstrate I s_out anel s are

Sfu Bt F?‘DEEFPFEH Fafepiay mansy oapeecar atirateg) for
S):ﬂicﬂiﬁci)ﬂ’g t FEpDasedmp e S tpartd L euldOratdde( diﬁ ay panel

A side
S T TR TRy T O
pottidiain axz0donided ito aachr pyheyt si de. 25 Further, as
shown in Figure 39, on the nounting

Regarding a substrate cutting system 100 according
Embodiment 2, a side on which a first substrate supporting
portlon 120A is located 1s referred to as a substrate carry-in
sldes and a gide on which a substrate carry-ocut device 180
1s located iz raferred to as a substrate carry-out side in
the following description. 1In the substrate cutting eystem
100, a dAirection in which the substrates are carried
{substrate flowing dirxection) 18 +¥ direction from the
substrate carry-in side to the substrate carry-out side.
The dlrection in which the substrates are carried 1s a
directlion oxthogonal to a scribing device guide body 130
in 2 horizontal fashion and the scribing device guilde body
130 1s provided along X direction.
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structure 110, a clanp device 150 for holding a

substrate held in a horizontal manner by the

substrate supporting device 120 (a first substrata
supporting unit 121A) in a-h®&& zontal nmanner is

provi ded. Further, as shown in Figure 38, on the 30

upper surface of the mounting structure 110, scri bing

devi ce gitgesBbyrate ¢utHing sysdesolfe %%F%i&d%\ﬁabpé-lc’w

3'@1@}ﬁﬂﬁ%rub¥%eamd?1ﬂ&31h§ %— T:l‘zﬂ[!ﬂéi dshape
lrectli on rane SCr evi
C ErSbReR Firase A7, the R s 4nd e uik g Lhn" B éilm

edtlsndragpeduided dndeg taoin &mﬁhegbnhloﬁ a ffamees LbtAted

8.1 t t f
FRh ThEpilnade WIRY O G el ke BRC cnl kbynting
r @irustung ekdPng &l snhstratepEUPRAN G amavieg PeROWEoX
t m;p%aﬁimgr rea@seba&éeam&wp%mﬂw abl td e ARG to

Iomer rai are formed so as to nove
e AR aton §ULRnE, a¥eten 10O, B EERBYLAG Fobot in o

I Qm;:t:ltzﬂhmﬂl nAnmRGt i1@N 1ebadiedection) of the main
frame 111. 10 Figure 40 is a schematic perspective

vi ew showi ng near the upper guide rail 131 in the
scri bi ng @ealzenylnBigubedflihe subdtie teppapport teg device

4o fid: udthPE e 1O} %M@H@ﬁrﬁlﬁﬁﬁﬂmlﬁgma

I s attac so as to nova upper gul
r &1 the !ubﬁtgete carrysia side-efithe ake et g g pEgtem

shil £@r 888potbenk PNBbFidednd Hdr d88stHatd 9051:‘2{ E@bﬁﬂriad

deV|ce ui de bod 130.. To the | ower guide rail 132,
S thE B Lt Bhth  SPGRYT @ubsisate supporting
at;tcaﬂﬂllaﬁx monsldicmtm ofiDvad st tvat el Bartgvent wide of the

s S o OB 0 BB Sa SE L Bt

danhm:m r&ﬂspefd:tqrve:hp bpodedbmokhendsfibethatkodd Laeocut
URRRT +od dsggia# Oﬂéﬁefd"%@ﬁaﬁh%ﬁ@i&ﬂf d@a:‘:?‘iéd J&ﬁt B¥ the

| i near not or ral 131

| shretEatse quautﬂ-nsszys;plt or:gn dihe peuntiag, ﬂtructure 110,

the firet substrate supporting portion 120A side 15 a

gubstrate carry-in gide, the second substrate supporting
portion 120B side 1s a carry-out slde,

Further, ag shown in Figure 39, on the mounting
structure 110, a clamp device 150 for holding a substrate
heldinahorizontal manner by the substrate supporting device
120 (a first substrate supporting unit 121A) in a horizontal
mannaxr is provided. Further, as shown in Figure 38, on the
upper surfaocs of the mounting structure 110, s¢ribing device
gulde body 130 15 provided so as to be movable along f£frames
111A and 111B in the longitudinal direction of the main £rame
111. The se¢ribing device guide body 130 includes an upper
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25 notors are respectively attached, and to the upper
portion substrate cutting device 160 and the | ower
portion substrate cutting device 170, novers of the
linear notors are re- spectdi V8 y~ attached. The upper
portion substrate cutting device 160 and the | ower
portion substrate cutting device 30 170 out gl ass
sUPEtFe Al 13 e tending fhond dedigieqiien n fiphagonal to

Mo Fearie 25 LBISEN @il 9@ 1Behd b:yet:hmgi*am@i:da&ylmémam off the

A e ) 2 qRURCEEARE B A AR G
BYil 3 extendddny fhongcthempren iguddef rahd 3% itwinw the
deﬂ&ﬁ? £Pdingder PPy Thi!ﬁQ%p?: ‘ri:‘;hiﬁb FPil a3 sy 't‘ﬁ% eI- Yuide

takin anlma% gnnment_ mar
b 133 a%e togped, 29 839tP ROV wtew%-ham&owvﬂa@ frames

1501 BN chrfal A @6 BMet h@n@ﬂbﬁ&iﬂé.ﬁ AStERPOIdnd Y EAWet&ion)
120 | r ov dsgrso 3@1 o be novable along the

sc?f b % Yrody 130. I'n the other and

portion of the scrlblng devi ce gui de body 130, a

d t t
Second of itz 40 38 &lecnigna bio etk AUIIUGL arbuing
< UBEA¥ Ahe pDES s\ﬂb% el d s inothe aemiinine @nw guide
t hgo g 1881 nm-cdﬂyeﬁﬁpgﬂgqsdamllm ﬁﬁéfﬁarﬂzn%fun strate

linear notors novi ng .t he scrlblng 157 devi ce
bt %‘Eﬂa*?%"’r%%p'&q iZFeBEADEL &P &% o DgpPOvab e along
S Ut!ﬁaappsf: gulderaintizly sFigirend dsldsshengtilbpeiispaetive

ey My e, St SR, B Lak ot g Fortotng

foﬂmﬁcda @didee badfyl 380. hdld dhepdpwbiregepdpachhyBR, lower

SrE18@ Al ald ikiRes 120,100°000 1 Mra e Ds 0 to

st‘éﬂ' dP%Vanﬂ/e%Jsﬁf(mcﬁh%H(ﬂW e Ilﬂiirieér-"-%mt ors are
inserted into guide bases 115 for holding pillars 128

for supportln bot h ends of .the scrlblng devi ce gui de
body 130 e upper portion substrate cutting device 160 and

the lower portion substrate cutting devicae 170 respectively
move back and forth slong the upper guide rail 131 and the
lower gulde rail 132 by linear motors. To the upper gulde
rall 131 and the lower guide rall 132, stators of the linear
motors are respectively attached, and to the upper portion
gubstrate sutting device 160 and the lower portion substrate
cutting device 170, movers of the llinear motors are re-
spectively attachedi. The upper portion substrate cutting
devige 160 and the lower portion substrate cutting device
170 ocut glass subatrates on upper and lower sides of the
bonded mother substrate 50 held by the clamp device 150 in
a horizontal manner and also supported by the substrate
supporting device 120 for asslsting holding the mother
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so as to be novable along the frames |i A and 1115 in
the 25 longitudinal direction of the main franme 111.
In the stators 112, a plurality of permanent nagneto
are respectively | ocated al-o8F the | ongitudi nal
directions wth the magnetic poles of the pernmanent
magnet s adj acent 30 to each other are reversed. The
#t&sr-espectively forned of el ectromagnets. By
sequentially switching magnetic poles of the

el ectronagnets formn he Vers, e vers sl

benoct |y IPee ha PHEE A0S ol b5e Fer g ReviGe wade vody
Fllgmr es Faramdoptichat hﬁ&nda afzst Iﬁarscakhhggandemage of a
08135081 aguignd B0 o e Woxdd REER-2! b BEE a0 pe1a
e&ﬂwthQn%b#mmydavégnnéépl@mqﬂauanKibiuhyshhpoaubdtrate
b)éﬂﬂi}%t@i'n'gaaﬁviégslzd_ He Pbi28a 1P ad" @asﬁ’é’ma%q.eoﬂlong

er sur ces of U|de bases 115. The nobvers are
BEF Y '99 QPF&Eﬁe%“% bpdy 1A - deIBa*sT&OHSr effbportion
rrmﬂeme Qb&iﬁﬂ.hg%dﬂ%w BOUFAIMNa seeond dpt Blddevice

AR BE g DR G eLFpUBHE A gBlant sk stbvacea
(oF: 2 ¢ )tihngboutledl mpthyrpmbﬁtratmtstbdts graviddibsdeds to be
devi ce %@%%yﬁ? ufgggiﬁpodﬁugékrghggFfﬁEﬁg ?ggét 15

240 to nove in X dlrectlon whi ch is orthogonal to the
frames 1%.%&»:3&6 :;Lﬂalaflﬂder& heeskkL %ﬂ“ﬁbvﬂh&%ﬁd §8rPbing
tgﬁ- £$WSQﬁL 3are Iocateqton f he substr.ata

s atidabagy f36 S a oo eet fYrlE SrPBAg A e upDer
gmutédmmdpf]ﬂﬁa mEnﬂtﬂmgt gtnsctire &Ubsalaﬁgoﬂﬂi Examels 111A

S 1 n rs Vi a

sS%%g?fgﬁgqﬁbnégr%g S%u?!nai 2r3§?%§nr | 4 medn frame
prd; deﬂhemﬁtmmpparamrﬁapecbiwhﬁ ﬁnmnﬂd hg have a £lat

St!idi‘lw %&L&leﬁ%iﬁd@%haﬂ@tﬁﬁa | Qe dlita PXEHWL Ca Bt Faces
fornmed by Inserting novers
opened.” Thus, croes- sections therecf 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
suppozrting both ends of the s¢ribing device guilde body 130
so as to be movable along the frames 1137 and 111B in the
longitudinal direction of the main frame 111,

In the statorsg 112, a plurality of permanent magnets
are respectively located along the longitudinal direotions
with the magnetic¢ poles of the permanent magnets adjacent
to each other are reversed. The movers are respectively
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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shown) attached to the portions of the substrate
carry-out device 180 into the stators 112
respectively provided on 25 the upper surface of the
nmounting structure 110. The 8a&rfying robot 240 of the
substrate carry-out device 180 includes an adsorption
portion (not shown) for suction-adsorbing pane
substrates out out of the bonded 30 nother substrate

90. The egkkhBwhUrd{firfesosaady, soM 6Ras b3 tHSadtifing
tqQ the substrate_carr -ou& ai de V\n% t he panel
s&&ﬂF&t%“%&%dﬁfBﬂWFﬁé’ 2astrpeT %ft‘&lfr? ofnghe ppper
digapuayram;rla!saaaetmr:!rdm g_uu.afaz nMLme;iwzﬁ to each
S - 0 i qur |
SHEHEk L o ddunaction T80 55 Uid BlpBbe kLAY the biafars
r 338t. 27%e ipd lillaxe 1Y ANeasvPpartedout upper catiBices lod the
Cal 1 ¥ln o} 40 i C r
cHuldel0aEE00E T b HoYFACAEH FdsplErIy8TY ) BLfached to

ditheyisie kaamglife Sthemewees aae driyen iqugyrehrond zaklon

1&ka( ¥146r 28bhgNthlY sRafB¥sngrgechani smforned by

conmbi ning driving neans of the linear notors or servo
notors and |inear guides. 10 The carrying robot 240

i ncl udes Anoveethe® mmimring 4Adxructute?40m ofihtheetanry-out

TR, 2400l U 248 £EL LSS oy Rl dy panens
i udgeut jof the heirdied mather autarade 901 anud thehsubstrate

: %x}?{gh‘t\ﬂd&cﬂ‘ﬁ % p%ﬂi_@?d&%%so%e?ilé%é‘ﬂﬂe%rﬁiﬂﬁ robot

tion of rivin aft 240b. An an

p@40; bR meveain X dilregrlonwhigh deaprihagendhde thet fieames
driniangnd hals K lhe WGt NNINALAGOEt16n OF E e thadys £rame

ad it antetedgn SR RIS, SBriheSs ida st apeot

r dfoattihen ssheifbidinyl @pvise gulideb bodyphdN { e Endliportions of

;%&%Eit%tﬁr@ifrf-@& EEGEES %ﬁﬁe@i 8y %ihlgebfl rl'I‘n%ﬁQ" nmotors
via supporting members 182 along the guide ralls 113 provided
on theupper surfaceof themountinggtructure 110, The linear
motors in this example are formed by inserting movers (not
shown) attached to the portions of the substrate carry-out
device 180 into the astators 112 respectively provided on
the upper surface of the mounting structure 110.

The carrying rabot 240 of the substrate carry-out
davice 180 includes an adsorption portion (not shown) for
suction-adsorhbing panel substrates cut out of the bonded
mother substrate 90. The entire substrate carry-out device
180 i slid to the substrate carry-out side with the panel
substrate adaorbad by the adsorption portion, and ¢ut display
panels are carried ocut from the mounting structure 110.
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athird pulley 240h is integrally attached to one end
portion thereof. A belt 240i such as, for exanple, a
timng belt is hung between the second pulley 240,
and the third pulley 25 240189 Furthernore, fourth
pul l ey 240n is attached to a rotation axis of the
servo notor 240.. A belt 240p such as. for exanple, a
timng belt is hung between the fourth pulley 30 240n

and the fiphel podtien 2400 ofTRUGureOtal 1N a0kchBRhatetY Y1aw
rroﬁélor 240m|st ansE‘nt‘taedtotheflrst u”lﬁ%’ 240c wah
Shere PAndhe: carwd % 24% LBy the

Z@ibaihﬂtd harhrgl buRiddvieadade TheataotyihaflfotdR40 is

¥ fRhed t%otl% 481&{98':9&@9 ef(;zrfid%P&E{ 4 o:l,?ée y?.\'iaas 181 and

rotatlon shaf cen
adsOoRQY2ie pad %ﬂe:t%tm@lpnmtbemB tuare paxgy eduy device

atguachas. 1a@ﬂ (W A1Q8RH oBY" by2aemBlihBem ﬂﬂgeg@t £fimed by
pad %&: mﬁ.gs_ EI ate 240j adsorgtl on ags

R4 AELEhBE Mosnes o hen) Lhe: HlfARe:PE SRy Rgtors
sm-tcbrmﬁ%:b)gumelm a sucki ng mechani sm which is not
shown, The carrying robot 240 having such a structure

can 10 parry substrates to a device in next step with
t he di r ectThersaryyfinheobot 2d0resiudeatwo sezontimdtors 240a

t | t
M RABH, M KeBdo fo 00 Aoplih Wikl $h'd drlVung gpast
sty Aot Rdlest |H%m}?4)t%lt$w%gwléélaﬁf"he are
seirmgmuqry a4%ached, ! BRA S GdIPY It 1A0Y AttaB¥hed thethe

str r| ed, the cut subsStrates are
D N 5B, BhfboRla ignatns faha £WE Eron Ehe, Fetation
cafr y:hmgdn:d.hrclhgﬂﬁaft 240b0r &mn lend pokredolyod BAVaRE 2402

maGhay ?r@rélg& ig%ﬂ@ﬁedq‘c‘?”tht h 1%%S%ﬁgaaﬁeﬂgﬁpl, and the

carrie evice I n nex
cany 249 f disorotaged; mebhadddd)wdmggahafbyzilhb naving the

MRENRAINYEHR2E S48 Hs AMd center. On a tip portion of the
arm 240f, a rotation shaft 240qg 1s rotatably supported. The
rotation shaft 2409 penetrates through the arm 240f, and
a third pulley 240h is integrally attached to one end portion
thereof. A belt 2401 such as, for example, a timing belt
is hung between the second pulley 240e and the third pulley
240h

Furthermore, fourth pulley 240n 1=z attached to a
rotation axis of tha gsexrvo motor 240m. A belt 240p such as,
for example, a timing belt is hung between the fourth pulley
240n and the first pulley 240c. Thug, rotation of the servo
motor 240m is 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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pl aced in a previously decided state in a
predeterm ned position in the next step. 25 Next, the
exanpl e of changing the direction of the out
substrates by using the carryggmg-robot 240 havi ng such
a structure by, for exanple, 900 wll be described
wth reference to the portion (b) of Figure 42. 30
When the adsorption pads 240k attached to the

adsor pti 0%%%& g%{r?&ggﬁﬁt B2 S 2300n 805, ASY %Sﬂagg 240g,

the out s e entire carrylng
i sa|qemtear ppytine qﬁ;wmgdﬁeenﬁﬁps adr h&tgehwnrbopbﬁte 2401

2493 Iis,t@’glr\a@.ri -ataciddl, t hendrind Ndowlal teddiind Sc:E the
rotated ees. in counterclockw se dlreC|

| a8t Srpbien Ban gﬁéﬂgbﬂgt*?a%a’é? FAOT VRSROERE 1an AR 240K
shebt Zdsdrbing aitat edmh;tra&eeegmeay tme sﬁmﬁaﬂﬁ ditting

o PRRERn Yo Sy RIS, shelhBocphofa HAs 48, vt e

driving shaft 24Db as a center. Thus t he adsorption

pad attac hﬂ?é‘tcaﬂly‘ifn% Eéﬂ%fﬂ@ﬁ?ﬂ%é EBBﬂrLe&ﬁé(?{&‘& can

tip portion of thé la therotation s

2488TFY SupsiraFeso e&ﬁﬁm#amtsetew@&h thegklrections
vnh efwtedti mgmtﬂ?t&y b:ﬁtr{ abeg.sbﬂteﬁit}nahﬁmt hznaut hmeymf 0fl angle
s as_the center. together wi he arm

et iong S tts the R R RaP SR SRR AGH 244F1 pFhts
adssephilenefidy stttdnymita ot @1 2<0t 1oms ahdeotatdbatingles
haykn h V, t e
not " Phkofeffs ofer 10ldn B e ST HSYar, Tach
transmtted to the flrst pul |l ey 2400 via the belt

240p, andyfal t Rk té@tlswut;tsestatrest herd Nigad--AWd, eythc cut
240h via the belt 2401, Thus, the rotation shaft 2409

i sBHBeLrates2osheld by alseFrelon mads by, swéinm “and the
agaﬁtmi—b Qaad rif t:aggﬁéuuo msatemg?&é’ﬂﬁb atflsﬂazcgmfdyto moving
t a SO ate 1N
ol SRR B R ShaRR 0, T e B8 Sherashn fraigerzied to

a device in next step, and the entire carrying robot 240
is moved down again by the moving mechanizsm (not shown) and
placed in a previously declded state in a predstermined
posltion in the next step.

Next, the axample of ¢hanging the directicen of the
cut substrates by using the carrying robot 240 having such

a strncture by, for exemple, 90° will be described with
reference to the portion (b) of Figure 42.

When the adserption pades 240k attached to the
adsorption pad attachment plate 240] are adsorbed to the
cut subastrates 93, the entire carzylng robot 240 is lifted
by the moving mechaniesm. The servo motor 240a is driven,
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as the center. Thus, the adsorption pad attachnent
plate 240] rotates by 180 degrees in cl ockw se
direction as viewed fromthe substrate side having
the rotation shaft 240g as 2591he center while it is
rotated by 90 degrees in coun- terclockw se direction
as viewed fromthe substrate side having the driving

shaRf 23R8, Wrdving ahasd 24Qb 15 ctatated, bysfdndggrees in
t heoﬁﬁtéfomoéh&iﬂé dirguteodds vivelE r S BbRb LAY 2% e side.

S0 the e NG B Al A3 RoRRLRRIPE RS Bardene the
subsmr 24ef Li dotkitidd dyr lateyrbys simlths p:anmﬁm:rtgakwise
t h&ifQB@ibﬂﬁsQﬂM& fﬂ&ﬁ?hb% 3%"31 BV haga the driving

shown _in Figure Irst s trate suppor

Joldia]d maamcsnﬁegecm%usbg ARt paﬂglttachment
poplaﬁﬁ zw@&@fatmfmﬁﬁ&&wqﬂé NP8 D the

respe i_ncludes exanpl ive first
CURBE AT gaa THBE it 19 peheEhg AR ndesupetpled i
suppuntengluokw$séﬁl%emuoh £ elewed Zkbf tHe Bubstrate side

JLBEFLRN e e AP AL S IR O08 BRI Ll tdd Ragatner witn

subh® rﬂtﬁfma‘%+ t S Phis sder Hehs eganuigu kit 240g attached

sugaqme aaso%tagnlﬁ@ a%ﬁ:%cﬁh@ﬁ%gﬁﬂa{ié R }Ct{ aﬁ%@ ddated
11A an

direction paral 10 to the franes
t NRBYHRG;] tﬁa. ﬁ%’rvams cFhath 24Ab (5f the santer 111 (Y

direction) respectively on the substrate carry-in
oo BE T 587 CE5 L e B 4B g S
onks ofranemifitext toubber2test quideyt 2d0ounlasti@ balt 240p,
ToHa Biztied rddgrit e S B SRR PopC 1 tne
pi ekt 20 .pr Bhirdedchon rotationfsteat to24Dgel 8 guitdc aldabe 180°
116n balodihi 5@ dIRA.oH t TRE ﬁ@%ﬂﬂhﬂﬁ&&tﬂ&c&%nt plate
ralﬁ%ﬁj 111?1:2:21‘?;/& dfg t ne t:'.l‘qt::(:"tstJ 1%?{ ssﬁlétrfta%%oo also rotates b
no ngy g Y
180° in ¢lockwise direction having the rotation shaft 240g
as the center. Thus, the adsorption pad attachment plate
240] rotates by 180 degrees in clockwise direction as viewed
from the substrate side having the xotation shaft 240g as
the center while it 1s rotated by 90 degrees in coun-
terclockwiae direction as viewed from the substrate side
having the driving shaft 240b as the center. As a result,
as shown in the portion (b) of Flgure 42, the cut substrate
93 adsorbed by the adsourption pads 240k are rotated by %0
Gegrees in cloockwise direction when viewed from the substrate
Blde with a relatively small space having the rotation canter
position being moved. |
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structure 110, and has a supporting nenber 143

parallel to Y direction along the franmes 111A and

1119 in the longitudinal direction of the main frane

111 above the pillar 145. Twogzunit attachnent nenbers

141 and 142 extending in X direction 25 orthogonal to

the frames 111A and 111% of the main frame 111 on the
support i ngheeiiown imBilgure 38, depdiretjsuisitizate supporting

4 d 7
nﬁ ngﬂggpcioagﬁﬁglﬂt Z‘Aéztlllﬁ E’%%é)?h: %%bﬁr%ﬁé Sé? gsent iﬁ “portion

t ¥, %u‘a?tﬁﬂ‘@%dww#*ain%r%@ 2R drepegetively
t henemaumerfomampye ERvY¥ flirsACkhbEtrat & Baippdeting units

f h f 1 h

w Le iy dd Sehd Sin e o o sy AEph e o820 Thih ace
t hmovipde %wkﬁstﬂuiamtgappemer@a titig sovdbhyy dliizecsion of the
supeeihifigl adAde 1§§i‘d§| YIRS ?35' neafﬂé’ %EI.QBQ %ubstrate

direction parall el o the mal'n

di FBEPPBE}“%%“&E thdid gngy theygegond wumm faupporting
guiling 12 1B m@arbshgea 110 eang a[:l.eoifbeﬁﬁé u&&&%&bﬁ&tmllel
e

to,en 0 tlons the S d 121x.
{ PEenEnBba0s Al DR 1IR8 1n e Nl ehaleudinay dhaectaon
beb&wthet alﬂénafd'u.mw Ag 1t (i rdg.x:[eultlieyl)l%%plelmtively on the

;
rooRbetERte batep £ 4148 4t fnd LTI (GHiant s1de
suﬁﬁogPanﬂﬁhﬂnaﬂwml mgi!%&)damlldeb'im bed structure

will be described with reference to Figures 44, 45
and 46. Figure 44 is a front view of the pl urallty of

15 (five) FH9uxe 4358 ¢ sldecvinmptione afithe fdrat substrate
pr suppetting tuhdthki rHuSUBﬁWﬂ&GdSliﬂDGE}Ié nEiEEi’:t iRbstrate

B E s WIS R e e

a whitclatk luis & pidilalr mnstpra&ﬂdedﬂ @urtﬁtéﬁsdﬁa’teﬁ io¥e the

Vi g4 85 B4\ o1 Ha1d il glﬂoving unit of the pair of guide
ralls 113 provided on the upper surface of the mounting
structure 110, and has a supporting member 143 parallel to
¥ direction along the frames 111A and 111B in the longitudinal
direstion of the main frame 111 above the pillar 145. Two
unit attachment members 141 and 142 extending in X direction
orthogonal to the frames 111A and 111B of the maln frame
111 on the supporting member 143 are attached to junction
members 146 and 147.

A plurality of first substrate supporting units 121A
(five in the present embodimeant) are arranged with a
predetermined spaces therebetween, and move in ¥ direction
along the frames 111A and 111B of the main frame 111 together
with the scribing device guide body 130.
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20 As shown in Figure 44, the driving timng pulleys

121b included in the support main bodies 121* of the

first substrate supporting units 121A are coupled to

a rotation driving shaft 149 provided in parallel to

X direction which 25 is orthogonal to the franmes 111A

and 111E in the longitudinal direction of the main

frame 111. Both ends of the rotation driving shaft

149 are connectgg o the clutch units 210. \Wet her

the rotati®BheRr9 iéﬁ?sﬁ%ﬁﬁ? PUGSETRLecouPPABELIRG UALts 121A

depeads spppoztcmsiachody d2dbe edontratied AinedurtiRe along a

i FBo o Penefrdt ik bNerle Slatl PR P WV Sapaction) . ana
cotipméngpukleysidrdongnd dald 22, qubdiagtatindngrbelngziae
shatt _ﬁé?pé@":ﬂr@f%z%%"@ﬁﬁé@ £ Wikl pcﬁz.lsl:v:llf%ﬁgﬁ)g:? &%S%gﬂ[quort

h dr|V|nngaX|s e rotatlon

t
148218 Dody 13hay o Thediining Belt dALe ke Hetated when clutches

frasesriidd aadowlidtaite theddDAtid Ueimbhg dbi®ELy0A29b 1n

the main, frane 1 ack 5 jlls for rotating a

pi AT OGN Ejloﬁfw+%% %I%’E:L“f %480 is attached al ong

the |l ongitudinal direction of the franes 111A and

1118. The ' t t WG 210 | | e

to 10 onegg%l 0 ;sr];n géfsﬁg‘é%g% #ghg'{' He e%ﬁof%#lgtarfg the
axFirgbubsirate suppanting cadtfl@lichaving gbovie-dazeribed
| SeepE@tefle WOLDORR %@c@&bﬁﬁgwgfhvfgﬁem5%§%tz’Fz‘l.%nzless 44,

tigln ul ley_.215 is coupled. The timn

nBS TA FiHGUEe A LE 18 FepR Ly offEhen S LIOERIAGY of
pulfiye PlEdret dutes twatd cﬁ@@:&k&@tm?ig;%n?ﬁd provided in
r olal i ransm.tte e

drmlt:l\q/liL n"égﬂpa%c ghggigé%% %@D%ﬁﬁ g BrFtarn ﬁégﬁr?%i‘ﬁj’w from
22bhe siifdeiof2the eoribbhg ateviveiguideubodyi B3au t Filgerte 45
Wil & OSBHERSEL: A few Showing a structure of a clutch unit

210. Figure 46 is a silde view of the clutch unit 210.

Ags shown in Figure 44, the driving timing pulleys
121b included in the support main bodles 121a of the first
substrate supporting units 121A are coupled to a rotation
driving shait 149 provided in parallel to X direction which
is oxthogonal to the frames 111A and 111B in the dongitudinal
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¢tlion 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 awis
222, the rotation driving shaft 149 rotates. When the clutch
1s decoupled from the driving axls 222, the rotation driving
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put into the clutch 216, the driving axis 222 and a
driven axis 224 are coupled. Wen putting conpressed

air intothe clutch 216 is stopped and the air

pressure inside the clutch . Z$§ becones at nospheric
pressure, the coupling between the 25 driving axis 222
and the driven axle 224 is bl ocked. To the end portion

of ghdsft dI4Yebs axots RAatdd ch is not jointed to the
clutch 216, a timng pulley 217 is coupled. A timng

belt 221 is hung between the timng pulley 217 and 30

a timng /nIte 2edteop gnrfane of ghe Foames okl th iandigl11B

shﬁt tthelianggtmtﬁhltméﬁﬂmmeft tAR e W FhQWel 218, a rack
§£¥ é? in the . support main hody 12la of the first
subb® FoF RN G RAMED 2AIA 4% ThesidEeh it 400 ia
shetachhediadong this langechathadiYectomgE ttha fEaRbEA11A
be%%& %f by rotating the driving timng pulleys
e five first substrate supporting units 121A
5 provided in the first substrate supporting portion

120A  (cl Ujggh plmut,nZétPi dé tﬁbse Et&ﬂ'tﬂﬁdt ;tot ﬂs éé@é?aa to

111D side in the |ongitudinal |rec lon O

frone end ofranqaxdip; 223 oF6 dhe ather| end afisthm amia 223,

f ranedidddd pulley dalaicih & Wislid deive Fig dis coufled.
substrate supporting units 121A and the pillar 5 on

the frame 111E aide are held by the guide bases 115,
and are cdisploas emctnﬁ hhe dhtying\eseis megralﬂ:l;mmg bulley

thflgﬂb%ueﬂ ﬁ 1'}13 #ninﬂlb‘aﬂ:gz%ﬁfsﬂ ésl:we]h%'lgtﬂggiming

supporting bo e ScCri e gut de
boeylhen 2 tRoapdethpiitdaingspylias m otiast;ppotwo tidlers 213

pl AndrAd4, 1284 ﬁ@ﬁ/@i&:( BE tRAONEY s 23l BE ti-&‘?&ﬁif@é&r the
$¥ ttached, Thus, by driving the I1near notors, e

o%‘\‘ﬂ'%e"g% de body 130 is noved toward the
substrate carry-in side, and five first substrate

Supor | ok o efl A5l ek v R A4 crucen 216
such as an alr olutch is attached. When compressed air is
put into the clutch 216, the driving axis 222 and a driven
axig 224 are coupled. When putting compressed air into the
oclutch 216 1s stopped and the air pressure inside the cluteh
216 becomes atmospheric pressure, the coupling between the
driving axis 222 and the driven axis 224 is blocked.

To the end portion of the driven axis 224 which is
not jointed to the ¢lutch 216, a timing pulley 217 is coupled.
A timing belt 221 is hung between the timing pullay 217 and
a timing pulley 218 on ona end of the rotation driving shaft
149 to which the driving timing pulley 121b included in the
support main body 121a of the first substrate supporting
units 121A is coupled.
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substrate carry-in side. Wien the scribing device

gui de body 130 is noved, the pinion 211 of the clutch
unit 210 on the frame 111A side 25 and the pinion 211

of the clutch unit 210 on the.frame 1118 side, which

are engaged with the racks |Iila attached along the
frames 111A and 1118, are rotated. For rotating the

drivi ng tining pul l eys 121b of the 30 first substrate
supportin ts 121A noying the timn bel ts

T " ol UkehBBORR 15 FLgRERciy B MPGHATLAR £oEanaydng the
lkﬂhﬂng/HuitmomﬂledeOrbhatuagpehhlumidunglmgmangSpulleys
2 or__t h ne fr 1
0 on B e vEe 3%l b apatie. Alfiforool “Rhate 2a1a
smﬂdﬁﬂostrr athe sOppek t FMpspoate oAaUDROBt LAYt hertion 120A

s wteﬁtat%rﬁ u%wew) Nged2Yss HldPiddlE ! difGhe ff%n@ Q'ﬁheaide

five second substrate supportlnggynlts B whi c
ar® ma@a#%%ﬁé% & n'éiﬁo# e 111.
direction of the scribing device guide-body 342 The

Struct ur oS08 SrTUEE Rara? 1 bR s P48 BV ehip Rreiie 311
urfidide whish snppesuppofied igm&tuaqhdﬂnate&dﬁpgprtanuhanita
f!rl H'ﬂio‘tﬁbd%iﬁf ifs FC?{Jn! L@k E%ﬁmgnﬁgﬁ dglfiﬂ%ﬂeli:ﬁm by

Sl so as to In an I nvert rection
vvittbfP Bulfie: tbages \Flan r a8 axet goppdefdevgh shasngba¥nmove

meﬂ rﬂem With tH&oRadk t:@aé@ews:nzbbl e &g éﬁ:@xgﬂﬂ{t%@ara
ec S ar e orte e
ﬂﬁd%@e%sgyvyfﬁi@g bath ofds, o8 Ju¥ scxiBing, Aeviteaauide
s@t&i;audot.he'rqmﬂﬂeaguidé%mﬁ hﬂ.sf whiteh lshigp g e hehpallars
r 12
S DRE ngviets, [hOE =RNEL G SnoctERRd Wik alh b eratfacnea.
t ﬁamsr.ah:s yAngi the ddteanaqlidrsar the s c@ﬂbting v igeagpide
1hRysite Wai mBuvadPPewASa fine tRRIhtUBah9t8n s1da, and

five first substrate supporting units 121A of the first
substrate supporting portion 120A are moved toward the
suhsatrate ¢arry-in side,

When the scribing device guide body 130 1s moved,
the pindion 211 of the clutch unit 210 on the frame 1117 side
and the pinion 211 of the ¢lutch unit 210 on the frame 111B
slde, which are engaged with the racks 11la attached along
the frames 111A and 111B, are rotated.

For rotating the driving timing pullays 121b of the
first gubstrate supporting units 121A and moving the timing
belts 121le, clutches on both slides of the frames 111A and
111B may be ¢ouplad to the regpective driving axes 222, or
the clutch on ene of the frames 111A and 111B may he coupled
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supporting unit a 121 B are held by the gui de bases
115. Further, they are coupled such that they
integrally nove with the guide bases 115 for
supporting pillars which supp@et-both ends of the
scri bing device guide body 130. Since the novers 25
(not shown) of the linear notors are attached to the
gubBeth@adEiving e8eshd®2ing the pillars 129 which
support both ends of the scribing device guide body

130, the §§r|b| devj ce gui de body 130 is noved
toward the*R%FECORAFoRstTATS E‘JQPG’EW%PPVF%@MWB of tha

i a'e'astmtem,umi:tg]mg devecéd IJ{CRI 160b6868! Eoexampls, £ive
su n e fils

uppgehaBabifttsrd b i oiile AL Ben e mvsvte

%p@m pRpe diirectipaRpthemosiupddreobdbnaif the acribing
su i bd K 03

it Bt S SR s ibpogepganiss

?\g“f"@aﬁ%‘“ 1ap sryctyres ap tHosenef Sdestivet substrate

supuppérﬂgngmuﬂiﬁHWIh&QB a6l aPpdREha b?lﬁhé'ﬂiifﬁrtfls on
th_gﬁg f ?’%% {% ubs E{iﬁ’fﬁ Supporting portion 120A
ar & provided R c’e‘%glﬂ“dé:bﬁocﬁﬂl@o 111B
| ssmsd ast tmbplatm&ﬂ]im&nmaﬂm:bﬁuﬂ&lﬁieﬁ r‘eh@ect

210 on %ih%t?rogﬁé:gngfég ge&vé:r E%,}%%e%ﬁe e Crstcﬁ{i with

t heesprgttethy B&tqidtﬂmﬁa\aiqmguimbhﬂxm 11Thexedpective
llgflare 408 dhordébd Yy e it faddd MiaR] tim ng

pul l eys 121b of the second substrate supporting units
121B and noving the timng belts 121e, clutches on
both si desThe pihtatrie snliid fanthe 1118 sT6 BRACHPVRT 1ax

i i vi 222 5 |
ortASEn RPEELLYS 11d Y180 BIEh £Rport shdecbinrtaubasate
t RURRPORE ARG andde2221A Aresheld by tHeggndédaShasdo\ I 8. heThe
oMt 1 009 148 HALEKE féa?.lr% Qﬂzkh&&&@ﬁﬁ 2he SHINr Y5 on the

Slg a steamunit port
rame 111B side whic:h supports five second substrate

supportingunite 121Bareheldby the guidebases 115, Further .
they axe coupled such that they integrally move with the
guide bases 115 for supporting pillars which support both
ends of the soribing device guide body 130. Since the movers

(not shown) of the linear motors are attached to the gquide

bases 115 for holding the pillars 128 which support both

ends of the seribing device guide body 130, the scribing

device guide body 130 1s moved toward the substrate carry=in

s8ide by driving the linear motor, and the £ive first substrate

supporting units 121A of the f£iret substrate supporting

portion 120A and the five second substrate supporting unita

121B of the second substrate supporting portion 120B alsc

move toward the gubstrate carxy-in side.
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20 260 for conpletely cutting the bonded not her
substrate 90 which is not conpletely cut after the
scribing process is |ocated on the substrate
carry-out side with respect- tgy t-he second substrate
supporting portion 120B and the substrate <carry-in
side with respect to the substrate carry-out device
25 180. The steamunit portion 260 includes an upper

St eam Unldn thleachamat 1R8A Sﬁéef&ﬁdaéﬁé@l*dmb 311D side of
eam Uu for spra steamto

rali t é nits 21§'é- 2
%BB PEERER (FURROZEIAG DORE 108N U408 nraikeh units
sutm shﬁﬂﬁﬁtarﬂm&;d nwehe FUeat subitratid sehpbHt ii@g ortion

2653, rat a ality of S its
spr ayl ng sé eam tl'i]oar?ldt h \Nkéharﬁﬁrh tffnssﬁggtvagf’eg'é%g dy 130
b v L@ Ve htirte lndiona 3l 99E Aheachetioh aardl tp2A0aon Zﬂﬂa drame

r me 1118 si de al on direction I's orthogona

Tame } 1R adde; ¥R rﬂalsgasq# Uﬁghttlhe zadkel e nt tached
1h&mfg)wnhe¢mddﬂamﬂp&fnd5 13U, 2@ eOroltBe saunt i Ng
structure 110, the pillars 264 on the frame 111A and
111D sides slide by the linear notors. 1In this case,

t he |ineaForptotsting ther dedvbygi tninelrtd pglieyer 521% BF the

srman@&uﬁafrata 0 PR Ans LEHAP S 1 FbEREDYhd Raming

t he steam unit I hear
st 1fdenslﬂégpeet PQe‘PG}/ﬂprﬂ)‘lﬂ%dﬁ%l’tHﬁhémwer 111A and

swn‘mmasrf bé NSowPLEd it that fHE{aH&@iﬁQ&rf\*% %:é% hﬁz? or

g‘%‘nt }/L;v\%kgcfwlrrportant parts of a steam t1on
SEIVEERRP PPENPT e fpapps Bl and Hmm& poupled
Site dtmadniniing 26bksar@23t t ached to t he upper steam

unit attachment bar 262 and six steamunits 261 are
attached to the |lower steamunit attachnent bar 263
with a gaps@Ghowpdgeligpre t3f,r abpvbethppeuntiingsseentture
unjiyies o%“:heTg'ﬁbQEPat%&ﬁ'ﬁdd&‘f'tﬁ.% 0225 tb8mALhP¥ $OEL10n

bonded nmot her strat
0 for completely cutting the bonded mother substrate 90

which is not completely cut after the scribing process is
located on the subatrate carry-out side with respect to the

tfﬁ.n ¥ def Eﬁﬁetﬂ&]ﬁ.ﬂcﬁ? ﬂ&d o Ehla ﬁéﬂ &t PR op the

second substrate supporting portion 120B and the substrate
carrxy-in gide with respect to the subgtrate carry-out davice
180,

The steam unit portion 260 includes an upper steam
unit attachment bar 262 for attaching a plurality of steam
units 261 for spraying steam to the upper mother substrate
of the bonded mother subastrate 90 and a lower steam unit
attaechment 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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20 90 to pass through the gap GA when the steam unit
portion 260 noves toward the substrate carry-in aide.
Figure 48 is a partial cross-sectional side view

showi ng the structures of theggteamunits 261. Each of
the 25 steamunits 261 is nostly made of an al um num
material, and a plurality of heaters 26la are enbedded

i nfraperlilildatiddiandce irdid lathdf4on chent vapie|lddiingide along

Vak @ et i KRN W Sbthggangf qu%ﬂgdfapﬁm&% 9384 and 111B.

automatically is opened, nto the stea
unit 261 froma water supply port 261b and 30 heat ed

by the healxdrg 2. gJiwe SHRPL & edlwabebvuaeaa%f i3] upper
and_ becones ﬁialeam ipst eamis gg o the surface
o TSPRESST e S Ronl g BRTbuEnEs Lino the Ritints 264 on
261lve afwhnig drblia andr Al lBoaties2611lde MWy the tIlear®motors.
th e t t ,attachnent

bafn SRAEeEd, EhelTaRbal Mo ALy S LRRANY 4 BLLRE HE Hovers
h%%sﬂwrth@fs@hﬁaéénenrtmtmmwmethmma to

5 e t t f
SSio0n e TR Wi 116, GRS UABRP i cors

st LA PRAPEoLIPALK PERVLAaR AR RReF AivEdes of Rbe susmbing
unstmdﬁ.irsanmohe air knife 165 simlar to those 10
attached to the upper steamunit attachnent bar 262.
When the bonded not her substrate 90 is placed on the
first subdtiomre 4Jppere £ront view of important parts of a

Sreed el B LA B SRR Berr-on

hePd#teas wits, 26 aze ESGﬂﬁhadat%cﬂwmqredteum

byu fie atitahyehe| sar ﬂaiemﬂi a&&eafééﬁturﬁlﬂbsiéﬂte&-e attached
yni t.e 121A. , cutti ng_ﬁof t he

S St
bgﬁ%g{&{ rm% G- AR5 é‘P&" i‘f“?n t 3PFe4S8y WEkE gpgap GA
posRaand apvsttr Kremc thei nuppeevile atddn ant thedWerrhe gap

PO 11 a3t eRl §oCll (% HEN el Pnded mother substrate
90 to pass through the gap GA when the steam unit porxtion
260 moves toward the substrate carry-in sida.

Figure 48 is a partial cross-sectional side view
showing the structures of the steam units 261. Each of the
steam units 261 1s mostly made of an aluminum material, and
a plurality of heaters 26la are embedded in a vertical
direction. When an opening/closing valve {not shown) which
can be opened or closed automatically 1s opened, water £lows
into the steam unit 261 from a water supply port 261b and
heated by the heaters 26la. The supplied water is vaporizad
and becomes steam, The steam is5 blown to the surface of the
mother subatrate through a conducting hole 26lc and from
8 spray nozzle 261d.
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provi ded on the scribing device guide body 130 after

the clutches of four clutch units 210 of the first
substrate supporting portion 120A and the second
substrate supporting 25 porti%¥n -1208 are coupled to

the driving axes 222. As the scribing device guide

body 130 noves toward the substrate Carry-in side,

the first substrate supporting portion 120A slides
toward t h@usthetr.abe thergarnysout.sfds tdmrtheswad- steam

Sl 34 €asHRBAL WA0289" (o ALEARRLL 43S EQUChAIEG yater

bstrate carry-i-n side.
gidehhsapaing on thﬂo%ilﬁﬁwe\&ﬁ theheorded matther substrate

cay H:E‘I:Qrﬂ:'h%estém gl Bidveh 8! E1fe u %%%9 sﬂIrfJEe be'He bonded
substrate orting units 121A of "the firs

lﬂ?&?’l’e&t ﬁ% r &tERePedA and the ti m ng belts
- 100 12l1e of the second substrate supporting unite
121E of t n t rt| rti,on 1208
rotate at HI?'ﬁ ef’oééeﬁrﬁtéé?é%&? afe'h 8‘5%33 2%8q fpcludes
sdhiepphgascundts R llandodhe 430 lam:bﬁm gtiimd laandedthose
MCHRbHN T 30 Uppll bRBaRUARLLALEACHAERY B 8&&

di rection. The bon not her strata
is supported by the timng belts 121e of theflrst

subs: r at ewn&umt bbﬂﬂe&ﬂh?ﬂiﬂﬁﬂzigg\ftrhlﬂﬁtid Ett%tplaaed on the
r.a orti rtion a e tim
b aRr e bR ol i A pSE 07 8208, ppd aRprbd Rother
1 3uBsedirattiee 99cdengosdhibnatile suappﬁbiﬂgoné@ Pohdé@mother
1 Ve [ [ bi ev
[ Sber RS 12 Ho1 0y Dfe BIGRR dU1eR1 460 550 Biportea
f ib¥stheubthing delhsB3lei of tlrm #lrEt] substrhtef susporting
sub,g_tt@atmﬁupportl ng 15 portion 120A and the tim ng
belts 121e of the second substrate supporting units

1213 of the second substrate supporting portion 1200
try to nois thie sbm&e.duﬁetmg o¥FUltsd hah@elGotherdsubstrate

Nl T U A
mdePn@nghethe lower portion substrate cutting device 170
provided on the scribing device gulde body 1306 after the
oclutchea of four clutch units 210 of the first substrate
supporting portion 120A and the second substrate supporting
portion 120B are coupled to tha driving akes 222. As the
soribing davice guide body 130 moves toward the substrate
carxy-in side, the first substrate supporting portion 120A
slides toward the substrate carry-in side. Further, second
substrate supportingpoxtion 120Bslides toward the substrate
carry-in side. wWhile the scribing device guide body 130 is
moving toward the substrate carry-in side, the timing belts
l2le of the firat substrate supporting units 121A of the
first substrate supporting portion 120A and the timing belts
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20 of the scribing device guide body 130. Thus, the
bonded not her substrate 90 does not actually nove,

and the bonded nother substrate 9019 supported while
being held by the clanp devi 880 1450 wi t hout the tim ng
belts 121e of the first substrate supporting units

121A of the first substrate supporting 25 portion 120A
a1t F ithe gepentdssybatrate piappek Sibkky A%LB of the

SWI:CI I&glhumrhttelﬁi%%ﬁtiﬁ? p‘é&ﬂ:ﬁ.&ﬂ wbit:roetta&ta n:: the;. gsame

rtln or on I N ac \\M

HERE el EnePRb01.00 sifadl 2 M’ Fagtbind usilbe duide body

t hb'!tbgnden:bm hbe banded o théd subs trhite shdo thédaubstrats
im#amwmﬁat o9l rl GHPRRE @s@ %&{J&té gl B8ing

belts 21e of all e secon € suppo
u rﬁlt%iiEYBPSFt?ﬁ@memeehﬂ é Zéem@tm fiyrap ﬁubemrate

1?é1&)port1ﬂ'ﬂg W4t tmp%‘ﬂeghgof De5tsulek 'Eﬂ'hfeggggﬁb%ing

SRR 2B piCine, Peafno By S o7l 0x shappcond substrats

pcsl-tpp:orrﬂﬁiy nndds IR dft ftheS sedbatr aubseahtE- EGpporting
Ig:?r ys steam on the entire front and back
aces of the bonded nother substrate 90 having the

scribe lines carved. Thus, the vertical cracks are

extended b weharTa e r
90 I's cghi}gtglﬁipﬁ?ﬂﬁﬁgt sarr?&?'la% body 130

%i’”i&ﬁd‘i’%’% Bhel‘iﬁ-ﬂjﬁ’@ a8 ke Béckh%lﬁrifmegubfstrate
t Im:ﬁprmlﬂdmgrmﬂletm Slm f:ﬂi ethdOsRES € s SPE YA PE §ﬁ§ﬁ3§:ting

e Thereafter.
di sp ay\ﬁpg%ae¥ é“‘nl"q‘%th ﬁ@&gﬂg'@t}%ﬁ tbe asgpnd gukstpate
(nﬁqnnpntingnynuehtQZIBlefothalhebhndsenbnﬂraﬁé supporting

S Lﬂlﬁ:ttri%r? 1§Bﬁp'9 I'I:ﬂ:g mléw %hézﬂ'%%%d arogtl'te;f Fug:&t&?lteo§o in

substrate por {
t r?eﬂEEPPWﬁ@ qmitem tbe moreing ddreatdonanf theuscribing

d%ﬂ%d%i@”@oﬁb‘uiaoaaﬁu& rQQQd émﬁﬁ hé%pt?'&i{i‘éespeed

o2z e eer HifAa sy el iRiack hedyﬂ@&m tus. the bondedmother

substrate 90 does not actually move, and the bonded mother
substrate 90 i5 supported while being held by the clamp device
150 without the timing belts 12le of the first substrate
gupporting unites 121A of the first substrate supporting
portion 120A and the timing belts 121e of the secord substrate
supporting units 121B of the second substrate supporting
portion 120B being in gliding contact with the bonded mother
sBubstrate 90.

When cutting of the bonded mother substrate 90 is
finighed, the bonded mother substrate 90 ig supported by
the timing belts 121e of all the sacond substrate supporting
units 121B of the second substrate supporting portion 120B.
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unit portion 260 noves toward the and portion on the
substrata carry-out side. Thereafter, the scribing
devi ce gui de body 130, the 25 second substrata
supporting portion 1208, apd e_first substrate
supporting portion 120A are slid toward the substrate
carry-out aide. At this tinme, timng belts 121. of
the first substrate supporting units 121A of the first

bstr at 120 d.t tJd 1] bel t
Tace 30 oMAYIL CbE A DeEPaE e SRS A8 MITE SRR tes
ofby thesttoanly wallst A2ile sﬂy:tpm spagndosthorrdf®@upporting
Cpley PRus! LHEYSPRYR vhiOE DRREROnTIEBChoYHES th¥a®a the

he substrata carry-in “direction at e sane
r apebgtrate ops¥Vndnsidey) and sprayersipamon thpentire front

deyh& it dartadkslss. tﬂ@%nd&@mbtﬁbﬂ%@@éfﬁuﬂ@% ®aving
the first bi;rate su orttﬁg és 121A an

ti B‘i“hg“ﬁﬁﬁ% ngs F“FH sec ﬁbé’FFﬁi‘E“ °”“’“’ are
Sugpheésded byntheridl b tvenssegna mheahbndbdantgtuet Btxbsxrate
N0 SANEBGRZEALE id NOWe PELIRAD (et 08: SO A1 nang on

fro wer s ace 0 ® pong
subbe rfrant aod blﬂb sepbores off thhebmaﬁmmmmrtrate

SUPSt 4 £f &r %raﬂﬁd *&%ah&nmiggr@ﬁb{réd e @ir knives 265.

sequentially reéeleased. Then, 10 support of the cut
bonded not her substrate 90" (mll end) by the clanp

de\t/)i ce. t150rli&dﬁ'mseﬁlﬁﬁdeﬁhapmﬂﬁﬂ&%dﬁd':lmm the bonded
sSu S a e n 1.S,. Ccase,

CHESERSE SuBRszaTate SR tha tREa BET s Br el ki pgone
(néhbshndtaandppurttng)un$tgulﬂkn by ahgueeicondplsabstrate
o PEPRSEeLlg Bor edBhXack apb 2,208 dy B9 MU BERLPEng robot
st 24@t9f éhﬂeuhﬁéraaesc%rmut sievige 380 cend thus, a ocut
shedhded ChpOReE | HIBHErd 112 FPNOGEH DY) D SiupPle® ted0

supported by the first substrate supporting portion
120A. 20 The positioning device includes, for exanple,
a pluralitBhen, thesubstratacarry-out device 180 and the steam

unit portion 260 moves toward the end portion on the substrate
carry-out silde.

Thereafter, the scribing device guide body 130, the
second substrate supporting portion 120E, and the first
substrats supporting portion 120A are slid toward the
substrate carry-out side. At this time, timing belts 12le
of the first substrate aupporting units 121A of the first
substrate supporting portion 120A and the timing belts 121e
of the second substrate supporting unitas 1218 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 ag the moving speed of the soribing
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of positioning pins (not shown) the frame 1118 of the
main frame 111 and along a direction orthogonal to

the frame 1118 Wth predeterm ned spaces there

bet ween. For the positioni Rglopi re arranged al ong the
frame 1118, pushers (not shown) for 25 pushing a side
edge of the bonded nother substrate 90 which opposes

t hdepbeet gohdagbedinsi3tor the positioning pins

arranged in a direction orthogonal to the franme 111D
pushers (not shown) for pushin n opposin S|de ed

of the bortuee. FDenbindnaheLie Iae.P8 Bhe vttt eRpstrate

Fughpgorting waBIl F1A whartid eipnaly tielisny2 dG\HfCﬁheafeﬁrcond
perfﬁ%ging positi YA%; of th ded not her gF@ ht
90®PRAGHREE BPDBRY i iGie TR Yr ug

cutthkaga- ndﬁEbangaameutateth&tpoaseheingvrnnsxiding oontact

pr Q}ébﬂe'ghé eﬂﬁfﬂ eéu¥:'£ ft Qﬁe %ﬁ?@tﬁcﬁicﬁee& gchL I{Jeq:atsubst::a.te

system a positioning ev ce w
cuP®i g ’@wt%mnﬁ;vabefohhpteut oried mothamsubstrate 90°

POBt 198 G Q\%‘/bﬁftw iﬁé‘ Msﬁ&ﬁéﬁfﬁhﬁly%ﬁé%d Then,

sstemls not imted 03|t|on|ng£)|ns
quHEPQr’és"%ie?a |%'édb3899e MPE heksphstrate; Yy o(fmill end)
d feuymb cdamp Ae¥rize 150 qgnrawaségi% a&dCﬂiJé lcut bPRded m¥ther
(0] t he 0 at e in rate
ourhPRs2alE i, TRALE nnd e R PE aaumvAr e T ERLP ifee . the
st puttborddd o thieer subatpatiedieditbppedr dowamprag(nikl and

boﬂﬂﬁ%ﬂéﬁé’c@)r 15 $B3hba va gﬂiaﬁ’ﬁp%d%ggggﬁééﬁ 0y g‘l'&%tad

rst substrate~suppor por
agarate andeipesoomsaiagegivitiva asmllaettongeommodntion box.
positioned, is provided. For exanple, as shomn in

Figure 39 the clanp devi ce 150 i ncl udes lurality
of clanp nEnpdrunting &FFHEEBHatbl?h%n?¥ fi?QQ$¢1°n1“9

t E&eﬁmhﬁ (fn.lbétl”m:oidmlﬂﬂﬁﬂbsﬂﬁ*ﬁﬁr@‘mmﬁdnﬁ@dﬁﬁﬁher substrate
t SB%R%E%% edgy%h€¥¥¥éyghgs¥rgLésupportingportion120&.
The positioning device includes, for example, a plurality

of positioning pine (not shown) the frame 111B of the main
frame 111 and along a direction orthogenal to the frame 111B
withpredetexmined spaces therebetween. Forthepositioning
Pina arranged along the frame 111B, pushers (not shown) for
pushing a side edge of the bonded mother substrate 90 which
opposes the positioning pins. For the positlening pins
arranged in a direction orthogonal to the frame 111B, pushers
(not shown) for pushing an opposing alde edge of the bonded
mother substrate 90 are provided.

Further, for example, when the pogitioning device
for performing positioning of the bonded mother substrate
90 immediatelybefore trangportation tothe substratecutting
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rection so as to clanp a side edge of the positioned
bonded 20 not her substrate 90 along the frane 111H

and a plurality of clanp nmenbers 151 arranged al ong
the direction orthogonal tojgye-nmain frame 111 with a
predet erm ned spaces therebetween for clanping a side
edge of the positioned bonded nother substrate 90 on

t harstdns bEatite pariemenitnisvertidh i groeiddd sephidiske from

R SAGLSg S, 8 S eI st
f rthep subis tzake fantiing syatam gash hepomdititest. t her eof .

The clanmp nenbers 151 have simlar structures to 30
each other. Each of the clanp nenbers 151 .includes_ a

casing  1FHFURATCHAPOBLERGRLRAASVAP P NN EhsgupEtrate

f rapet dd s3tend 1Ranbtolikppea oddtioRis eroaim:@ pAnss and
a._so.as.to

151b .attach |sl
RIS T BneBrabef SAPVR0.TY Be0B0ehP ppfhg of aevices
hoas Ammigahspbl idaAnoprofide afodrstandt pbedhiannet 1k bonded

ool (LS UL U B SRS SRRy argR e

close to each other. As shown in Figure 49, a tip

portion Ofrdﬂﬁldﬂﬁﬁ:fe DSabsiat e rﬁﬁﬂtli@bsfﬁﬁé{:@ﬁa m/ €the
t he rotaeiﬂlkon C ter

et URgi = sLarp e e Doded Gothies FuPBrate

t hao y ciletdlonic m‘lipgmntl’ed hey \tavel ifdaist pabistirate Sheporting
[ RS Xl ARRPLERES daafiiat 19ChSe Rk SRR THE B0 as
t hto bepasdydoneds 1girarislddy hBerexampilep¢si shanein Figure
Opﬁ’%hggclﬁ Eﬁ%%@&ﬁt@n&*ﬂ&d&é R ﬁfﬁi&%& C#Enp members

rotation ortiohs 151

kP At haghed s tt"’l?efﬁﬁ-f}@r EB&Pf'a%et%dﬂﬂiIB fname dddy with
S Up £ &8t Sfmidea bopsiess neh BrEnSLRSEK AL R Qolaﬁgitudinal di-
attac d. The c argid?nrtlo]? 1510 are, forned
ol T8¢ :ﬁo%%us o P 2 slde edge of the positioned bonded
mother substrate 90 along the £rame 111B, and a plurality
of clamp members 151 arranged along the direction exrthogonal
tothemain frame 111 with a predetermined spaces tharabatween
for clamping a side edge of the positioned bonded mother

subgtrate 90 on the substrate carry~in side.

Flgures 49 and 50 are perspective views for showing
a plurality of olamp members 151 provided on the frame 111B
cf the main frames 11, and for illuastrating an operation
thereof. The clamp members 151 have similar structures to
each other. Each of the ¢lamp members 151 inoludes a caging
151a attached to the frame 111B of the maln frame 111 and
a pair of upper and lower rotation arms 151b attached to
the casing 151a so &8s to be rotatable from a vertioal position
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The rotation arns 151b are integrally rotated fromthe
vertical position to the horizontal position and from

the horizontal position to the vertical position.

When the 20 rotation arnms 15lpsre rotated to the

hori zontal position, as shown in Figure 50, the clanp
portions 1510 attached to the tip portions of the

r otat hohoaﬂ-mnnslkm@ﬂm#mhe Bsghdod thet betatibst amme 151b

900ag5 riiate HEITRAS il RFANIE e 9”9& er. The end
di rection orthoq:r’Hq gpto the Trame 111B of e min

fr RREtiPnS k9 Pe nter, of tiptatiomase &P&Hﬁed close to
rreabem:ﬂrfé: Ar agogisdwl uh\mrgurenhsgraaﬂ poAftiiehn dHehe upper

d t th bonded
ot ReRedgh. kP B9 LocatoRtRBaRe pihe ﬁ@fmﬁ'}me Reptes gp the
cl aeptdealcpealtion al A thp wmﬂmmf‘oﬁhe Itherorokation arm

bell@‘i’b gﬁgntteibﬁ m&?dtﬂ@tp 'Ea'ﬁﬁijglit E?I\%ﬁ%ofﬁﬁ]s 'lihe vertlcal

porte e timng be
Su Eeﬁlistiens up"p‘u'@ﬂb motgtden: aoms 153k respestivelymatatemby 90

thaegb&\ée daﬁﬁkabﬁﬂetﬁénéé&aﬁ&ﬂ’i@f‘ts@ﬁ £4€e @ and thus,
%{g t he cl alrsrglbdew ce 150 for hoI di nﬁ the
BHion AR S3bease in BOra7eataloposEions opposing
subabhabehacrarry in side in a direction orthogonal to
the frame 111A 5 and the frane 1118 of the main frane

111. However, even when the clanp device 150 to
provi ded oRpythetipepdnrtiongiofBhe rhtabbodemelbab, olanp
SUB&EE&E%&%Q@T%%Ph é%%éme%%%ﬁ' ﬁge Lﬂg?@:ggukgace and

t hé substrates ruct ur

158hgndowes Euxfacengfpdhe bonded Boshem Eubsinaten®) aro
ma raeitm:a&anpl 'ﬁ$e 83 &fip pBrtBaa BN L Lok d bml%béft&%o ay.

;ﬂ_‘ |nvent#%ﬂ% and . the str cturgs are no

Pod ATATIGE, ST, ST intraRplivetrtatedo fam the
th&’acltd.nplnpubist$0115ﬂn e howdzantalli pdstbtidh and from the
st hHQ&HBﬁ%FES '9'.% 193 Eﬁe%n%a%e‘i-{fr% 9" 9l he S' en the

nmot her
Suggﬂ:paﬂ.gnsq.m 151h ure rotated to the horixontal positian

as shown 1ln Figure 50, the clamp portions 151¢ attached to
the tip portions of the rotatiovn arms 151b clamp the bonded
mother substrate 90.

The clamp members 151 arranged along a direction
orthogonal to the frame 111B ¢f the main frame 111 have similar
structures. These clamp membersy 151 are also driven
integrally. After the side edges orthogonal to each other
of the bonded mother substrate 90 are oclamped by the plurality
of clamp members 151, all the ¢lemp membars 151 sink below,
and the bonded mother substrate 90 is supported by the timing
belts 121e of the first substrate supporting portion 120A.
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is small, the Substrate can be held by cl anpi ng one
position of the side edge of the substrate, and the
substrate can be cut w thout causing a defect in the
substrate. 20 AS shown in Fi d05e-40, the upper portion
substrate cutting device 160 is attached to the upper
guide rail 131 in the scribing device guide body 130.

As shown iFnrther e injthetahovenfesgorhadtheypsraaganent of

Cubfd rkguﬂfﬁ/ Iger 10188V Pl 221 4mie deviidel 150t fa_etmmmg the

the u portion substrate cuttin Vi ce but
| erded mhthes HURALFEtar 8O Sy MEVHEY Sio the, Hipstrate

ra&:hr&ﬁ-?im%i&ew i dd.rektien bhehugpnalpbutthm frame 111A
subs te_cutti e 16 h

3RS0 e Eite e G 158 gl Fhhels 41 Ry "Ry e
th*ehqppbnmgmmm 150 | 14 Jreyided conlangn ditiel £xameg lllB
13¢nb xgﬁl;% AN’ BhBEEratE0§ 0 X ReCneh 8 ﬁfﬂié‘lﬁ’@%ﬂusing

portion strate cutting device 160 and the | ower
po#ﬂ“éﬁ*’s%sth’até“‘E%FFFF@Bdew ce 106 170, & cutter
wheel 162a for scribing the upper gI ass substrate of

:ge gotnldgd ?tger gubst r?fé%me'i' tabl x% %Qﬁe clamp

r omambbt;als hamdesoribheduabeve I“mi mbﬁ-ﬁayh axamglea used in

géjﬁ éht??ﬁzédri'?guus Ah ekggéh déq:ntel“ﬁﬁéhﬂaﬁﬁcfn@ nEI‘Sn and
15@hem1mmxm muoté@mmwm abpb #lrm}m%s . The clamp

di EEGianlysriﬂ&aﬂ:hé Qi m&nfb%&% 961t ﬁsybsad@daﬁgptﬂﬁa of

substrate by driving neans ch i s not_shown.
cuPFEPUt%ﬁEEI 3261205‘9 §5aEBPHp‘F$%t%Wj;P eFaheddpihe jien edges

eNgECt Hé HdniRd o the £ subdt viat e 9b . S vén tmeaﬁblﬁfata size
wheel 1 hﬁld the ti ngg‘%\r}éﬂ% have a itd

G SRS THRRLFate San he N pEe fpeition
i no& \Mx_dt hider edyge oof othe milaperote ) _e.'trtderthb wybdetarate can
oby, S?ultswiggl:ﬁtagg%:m'gh&“’&e?&%ri’l‘?'ﬂ'ﬂé Albvdtrate.
predetermne ei g

As shown 1n Fiqure 40, the upper portion substrate

cutting device 160 1s attached to the upper guide rail 131
in the scribing device guide body 130. As shown in Figure
41, the lower portilon substrate cutting device 170 having
the similar structure as ths upper portion substrate cutting
davice 160 but inverted upslde down is attached to the lower
gulde rail 132. As desoribed above, the upper portion
substrate cutting device 160 and the lower portion substrate
cutting device 170 respectively #lide along the upper guide
rail 131 and the lower guide raill 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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formed on the bl ade edge with predeterm ned pitches in

a circunferential direction as disclosed in Japanese

Lai d- Open Publication No. 9-188534. 20 The | ower

portion substrate cutting deveage- 170 provided on the

| ower guide rail 132 has a simlar structure as the
upper portion substrate cutting device 160 but

i A sedutties wtieeddifia Pox aeribingdbie wemt glagpsubstrate
' Oo"teftnao%haaa SO F %ﬁﬂdﬁdﬂgodﬂlf@:éﬂﬁx}s%&tumd to

d 25 t
e o P b dre Aol iy trnanes
dend Eectl@Q%r 'ﬁbﬁtc].CﬂGthﬂ;aM]ﬁfg‘daﬁﬁﬁais dicx)z & el reiptekon verttical
orti su rate n Vi S
D%y Sk, S AR, O Hhsy DOBgR, EERLE sBbRPRTE0SY 3020 vy
‘ otm ed.ahp déred arh 3.50-. dBioe gt earbead AGRe heamavainte along
%l:t'é]] &P rtl‘ﬁe%%.t%(&b 22 of! ReC %U'n%"ed mother

vvhee ower portion substrate cutt 2&1 tter
e cuItTe

'deﬂ/lm%‘biiﬂ?t)ﬂ my friving m%s sy 18uppEceheYnt h

quj@ﬁl 18286 s appRdpresbsiyAlonddd By énéegizing means which
above- descrlbed energi zi ng nmeans and novi ng neans of

t b® cRRY ?NPMd 1620. By noving the upper portion
substrate cutting device 160 and the Iovver portion

The 5 Horfht ipEtel #haRY {82n bbl® 6F Lol A 16an

oumay hinviesa pleflersdgeeprotrudad souas éto hh%lﬂ gepter portion
r Otﬁté*u ﬁfaﬁegbe%%oé £ Wi B%aﬂetﬁérwm:la a’i'?rdl‘:‘%uae

ose

03/011 10 Figure 51 segwil zi
S| q@gw ewéfw W%ﬁrm °5néad’r%@9 eight
SeryEmERt &% - tid B LIS 2dge arfmplﬁradm:ﬁinetm@mmE: in a

R I A T

15pabaieationthe. | DvEB8FELL of the side walls 165a. a

hol der

The lower portion subatrate cutting device 170

provided on the lower guide rail 132 has a similar structure
as theupperportion substrate cuttingdevice 160 but inversed
upside down. A cutter wheel l62a of the lower portion
substrate cutting device 170 (see Figure 41) 1s arranged
g0 as to oppose the outter wheel 162a of the upper portion
substrate cuttlng 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 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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mai nt ai ni ng assenbly 165a having a shape of letter L

when viewed fromside is rotatably provided via a
spindle 165d. On the front portion of the hol der

mai nt ai ni ng assenbly 1650 _(i¢me «ight hand part in

Figure 52), the tip holder 162h for 20 rotatably
supporting the cutter wheel 162a via an axis 165e.
Flstibsiavtle goany thE above-degecibed pretuisiad mesmnise and

' SRl mdled BF HE SRLYE: HUW 18300 2Byl ddiopieid Gppex

{0 engage ea such
smmm suuy,strgttat cwgt 1ngedexian lﬁé’t eﬂdl‘else) Yaver ment Lon

Org dﬂ%ﬁé@dﬂ peﬁgo%vibaeﬂﬁ ba! €es m&ltdﬂiﬁdﬂan at the

asse rnms, an el evatin er |on i ng
et TR BRRAPY HRARE AHPATETA, (b s GHbn

162a noves up and down. The cutter head 165 itself in
included iy the u [ ti u tr t e

166 andr ot vt PRBEPFRRLS, RlaR i Rt {dt bldeoYbgE 1o
30rdtaraisl p 3uppoxtedory avoebt ehdwiadylahnsing-axaepye motor
?L%fg é 4 I}?%Uﬁ ﬂrpprvo motor. In th!s e?(anpl e,

|on axi s of t servo notor 165b is directly
connected - 108 to the holder maintaining assenbly

1650. The d%zsﬁefeﬂéwefa Fe a4 Qﬁ.eﬁ%nﬂnﬂn 53:61‘?;3/.'6?:# hmtter

cutter a for i tion tating t

chont A Reps 8 qRIq FRRoRon Fours A4 13 aLPrhpE vaey of

COftié Ch&Lif ﬁmtﬁtamrtﬁaomlta:emhehdatﬁs t A byeup motioxr 165bH

th i0 e I I 4l
f%h %‘é ‘B%é‘g; DI Vi Iltygfse o q?s%"%v%qﬁ‘o?g? #‘%}tad

V\/netlathe pi‘cslmeohowsrnme‘d af dﬁhet gddeswalipsléPan a fipdder
@Eﬂﬂ:&ﬁngﬂ Cﬁém%rﬁﬁ'h%\ﬁi%gaab&hhﬁbeoé—@.m&|Iﬁ|when

u

strate i ng operatlonln whi ch the

SCri
cuVievead cERPY & 2dey 48 TACARRD REEOHART Fiace FRIRELE 1654.
f ot HEC ELBRE! di&fd.diﬂof RerebROVEEE HRiia inihst £85emBly 165¢

ng?ltgpg%:l.qht baga b0t H ¥ gi%e"6210%hS 1y RoZabl®6ab or
rotatably supporting the cutter wheel 162a via an axis 165e.
Flat bevel gears 165f are respectively sttached to the
rotation axis of the servo motor 165b and the spindle 1654
g0 as to engage eachother. Withsuchastructure, by rotating
the servo motor 165b in normal or inverted directien, the
holder maintaining assembly 1650 performs an elevating
operation having the spindle 1654 as a fulcrum and the cutter
wheel 162a moves up and down. The outter head 165 itself
15 included in the uwpper portion svbstrate cutting device
160 and/or lower portion substrate cutting device 170.

Figure 53 is a front view showing another example
of a cuiter head using a servo motox. In this example, the
rotatlon axis of the servo motor 165b 1s diregtly connected
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cutter wheel 162a in a vertical direction and al so
serves 15 as energizing neans for the cutter whee
162a. By using the Cutter head including the servo

not or as described above,.tpggrotati on torque of the
servo notor can be corrected while the bonded nother
substrate 90 is 20 being scribed instantly in

a G rtad Ge Midxh nidian tetianigey iasseambslyr iX6S€ pressure due
to a variance in resistance applied to the cutter

wheel 162a. Thus, stable scribing is performed and
scri be | i e epttenhgRdg el Figueas 3and SRgpvesthe cutter

CUt&d1 Nash isad bébmﬂianmaghaﬁl m&mmm@lg&&w motor by
change the ressure to the bo rate

no qu ubst
byPOEL ETt ePUED i gtk gh% ARy & & @tm
fs%ur@.s-; vm:mmmmdbmidwmgtﬁ?mk ahe/ posmutgarowm cutter
or, sC on n U
R N e S
s ubs tuteet eebyothetex isiSkavben the myswgnencﬁomow@ from the
pf%éfga g1RAOR! | e tl'jilﬁsﬁagucet Hﬁﬁbgﬁgtﬁ?eéﬁlﬁ?é tBOA HrAR t1e

te cuttln evi ce d the | ower

pmtm%ﬂth%&@%@ﬁ#ﬁwéereeinsme% R 101 Hhish the
L Ocﬁbeeﬁme{@d dﬁ@&td‘hﬂi 51 rufd chﬁSl.zo'Ht%l ﬁﬂ.\l:ldtﬂﬁ.dm}to form
ave ure ong ey pLoce

! necr DBd Lake on v Brtosd BptpAs elBetaYe ™ o other
t heords sutlsé redevo Emtcm(atqﬂ!e cd:t'te:ulmoe:rhqoqmsi:ld:ion of the
subs ate cut v C d t

suﬁgﬁ :{ ];wpzade\% ée&a%ggcﬁf &%&%é@%ﬁ:\l”%g&fdolﬁ% Bexves
cuesi egergltzm hmamtﬁm:lr attee mummg'ml afdad i ght ,

a dicing saw, a cutting bl ade. a di anond cutter or

the |Iike. Wien the nother substrate is _a net
substrat e B¥aings thecett ko diead \daa1pang, ﬂaep?%%‘t? gotor

suBst dedEr1vey abdvey,i thberdBaelom!t o bt €hé Ugdas motor

gﬁrﬁg{[‘nr ﬁ;eg’%?g%‘{ﬁgé& %ﬂ tshes %boSrHea& rdot%een:r} %%q:dl{ru e 90 is
being scribed instantly in accordance wilth the change in
a scribing pressure due to a vaeriance in reaslstance applied
to the cutter wheel 162a. Thus, stable soribing is performed
and sgcribe lines with high quality can be formed.

A cutter head including 2 machanism to periodically
change the pressurs to the bonded mother substrate 90 by
a scribing cutter by vibrating the scribing cutter such as
a diamond point cutter and/or cutter wheel for scribing the
bonded mother substrate 90 may also effectively applied to
the cutting of th=s mother substrate by the substrate cutting
system of the presant lnventlon.

The gtructuresaf the uppexportlonsubstrate cutting
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15 scribing device for cutting the nother substrate by
using, for exanple, laser light, a dicing saw, a
cutting blade, a dianond cutter, or the |like may be
used. Furthernore, the upperl@®rtion substrate cutting
20 device 160 and the | ower portion substrate cutting
device 170 may further include cutting assistance

meslgep 168s angt the loveneex tiomgnthsissimauhtdngridevice
?L!Hd B eafsk itiﬁﬂqzl%ldn?@%e ﬁ’ﬁﬁrﬁidegt@fftﬁéérﬁ:ﬁmw The
or ressing.a roller e |IlKe (0] e Subs
ordaTieins PEY PRSP ATY I HLE O SR APREA S EPRY Process
sm&w frprcldo " Shack agurfacédcofubhbr atibatrataditat icag the
i?ﬁ*gﬁh ate with | aser, or blowng hot air to the
Su

"In the above exanpl e, the upper portion
substrate cutting device 160 and the | ower portion

substrat e ggst td:&&up.l%o e Hppeil ;Ja&-‘t@.ahhﬁu%%?:ate cutting
structure. However, 1ﬁﬁ%ﬁna have different

st3UEReR dE%8RendPAg TR (9Re R g Aevice
SUUH mafycbaadievide Fraaiick ingdthemitide satbsrhdky using

siineredty 1 8 iy gl Ta TR AR, Biflarfong cupter.
am:ethwpl-’eke n Wemcthtla modheedsgbbtrate dof ama:—!rh]opubatrate
YRS BU15GRLEc) fo8e FLAES 4 pfcsd sflrace, ana
chhd?’FFgﬂFJzﬂ qatexdiad Subsdraties sushe dst @esa@ncet ﬁgbstratc.
N Xass ﬂhb’é'@i&ﬁd Od e1REASH 1S VST ré\i@&t:?e@@e ($LethbOtiRe, a

S e g2 Bl e St I e
symzemmnlfue. dargeyt 1d.ghtqbat dﬂ.bihbesh'wkeaf eantihg blade,
pl aceof!“m r@h%é%’né’%é#{%%:” gﬁ uf%!gdgecggg 'S
substrate supporting units 121A of the first substrate
suppor ti NG IPHerdrk204neN udpBe bo2eidh Lathkehte cutting
device 160 and the lower portion substrate cutting device
170mayfurtherinecludecuttingassistancemeans forassisting
inthecuttingof the subastrate. Thecuttingassistancemeans
may be, for example, means for pressing a rollex or the like
to the substrate, ormeans for warming (heating) the substrate
by spraying compressed alr to the substrate, irradiating
the substratewith laser, or blowing hot air to the substrate.

In the above example, the upper portion substrate
cutting device 160 and the lower portion substrate cutting
device 170 have the same strugture, However, they may have
different structures depending upon the cutting pattern of
the substrate and cutting conditions for the substrate.
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15 In such a state, the bonded nother substrata 90 is
pressed with a pressure which is not shown so as to

abut positioning pins (not shown) arranged al ong the
frame 111B of the main framgjpl L. The bonded not her
substrate 90 is 20 also pressed with a pressure which

is not shown so as to abut positioning pins (not

shown) ar rnitgedbatnageauuﬁtierg syat e halvdggreich e gtimmucture

1:96‘@%1 l%;-lo X% . d%t%er m negn rtoan%*ﬁ%ﬁﬁﬁﬁe n

houbmlg alucmqlw snbasabgpr%nmw.ww eArgessopdp glass
asp$heus 8 Ehgure 54, the bonded nother substrate 90
has 1ts side edge along the frane 1118 of the nmain
frames 111 cl anped by the clanp nmenbers 151 of the
cI anp devrée ciittinfehe Henadgemothépesbostieat amadeformed
strate, 30 .90 onth strat S [
o B R yPY eseeansincinare b diaten de°si8p dener nto
suhmllatelm DE- pmsl dabsdratest 308 sna Fdgurel 55, tfiest,

fr . FeteleleT=Ye
Q rﬁéﬂ'gst r at%&mé%\v%\ﬂl ﬂ&ar e ortﬁﬂo ona tJou)oeac 70 1s
ot ﬁerrap@ }etpddie wubptEadep sUtLANg: ﬂE'EPEnBY d'élw @arrying

tlggobblﬁ(?zghfm?iﬁ@@&h Qh&%thdcﬂgcgfﬂ.d}goﬁ BRe subde rodeasaify-1in
e onae e S a X
{ 5438, AL LE BIEoadEn ShEHEREIG P LEP LA BA iy the secona

rmbhb&tsrubet rs&ip@o%intgs @infitsTMEIA the hhadEd ekt abatrate

Ui AkGERETY pEsHSRTIARK PORFRENAN LY sYaldlhn.

supportl ng units 121A. 10 In such a state, the
scribing deyiLep g@abgdytﬂé%orﬁddjﬁottﬂw GubB€rate 90 is

substrate carry-in side So as to

pr eFesse Hé@hpBSP¥9%?P%?| whighicle Rt RRAVR P Rhdey) abut

Eheﬂ.ti&blbﬁbrﬁliﬁ Qo 8HEed ) Bridtged ANpndehees bAmé ML11B

%r agnrtneail n frame 111. The bonded mother substrate 90 1s

also pressed with a pressure which 1s not shown so as to
abut positioning pine (not shown) arranged along a direction
orthogonal to the £frame 111B. In this way, the bonded mothexr
gubstrate 90 is positioned at a predetermined posltion in
the housing 110 in the substrate ¢utting system.

Then, as shown in Flgure 54, the bonded mother
substrate 90 has its side edge along the frame 111B of the
main £rames 111 clamped by the clamp members 151 of the clamp
device 150. The side edge of the bonded mother subatrate
90 on the substrate carry-in side 1s 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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fashion after the clutches 216 of the four clutch
units 210 15 of the first substrate supporting portion
120A and the second substrate supporting portion 120D
are coupled to the driving- ddds.- The first optica
device 13$% and the second optical device 139 provided
on the scribin%¥deV|ce gui de body 130 nove al ong the

gui de body"he® theomidsi efdgs 1ok |ttt!eo Bendeh mothertsebstrate
| Mg aaiefh atﬂwoftmsgmaal garaamh :ﬁl‘ﬂi&: ap8 ¥l estA¥edy clamped

al bonde
SRR 158, el 88 Y. 2ol BTanE Teithers, 1ShcoiaupLng the
guttde bedges3®fs| thes bondedf mcm:hea:u bepdi I 5t 120 1581 PPOT tsliﬁn.g: ap-

p%fbﬁﬁ:.&%@fysdf d8s é&{@ﬁ;‘imkh&ue 4% %HQS&&&%& ‘ﬁ%ﬁ ¥bnded

and second substr upporting  por
sI P‘EI'EEG%' oVRaAP iRt es A t ridi‘ﬂ@ rryThussi ddie Thendednimather

behﬁﬁa‘&f—&@c 90 t5uhhostad Qhﬁb&é&@niﬂ?&@ﬁtﬂ%é‘ Q'ﬂnﬁ.ng' belts

éé; ehilrst bstrate supporting portlon

tf nbh% 24 AUBSFTIte RURRANE slwa#ee ‘la1a.
support ing units 30 1218 of the second substrate
supportin on not
subst r at eg:ggcyu “aﬁ']‘i%‘&ﬁn% oﬁ%j;ﬁ{' ?%"qt“ﬁegﬁg9Fn‘§°dY 130
di 8dtde obeward hdhes ortilivitup tte veseyginde18edyo 186 tatbe at a
t v, f L
Qe 8ot iied Db A TEN o 4 FREF Bae 108, Thin Bbiifeq nother
subebpsEratey®q 51598566?3 dhe alamp tﬁe\rﬂg:m 80dinya fisrizontal
cl mﬁwlmeﬁew é¢Notined A3 6l b¥i ik b:%h&%i&%&h QUnit¥ 210
f|r €ftrate SEE 1(grtln units 121A of the first
Eeri et fptperRaes ti5gPartlami28AAng Hae second

beaulssﬂfmaa ai:ppbttingcmﬂ:ﬂldrsuen aralgdvpled dolithé Ariving
iy T8 FIERR oBtPal] Ao H3band Bt oatine optacal
su%%?#% el 3R pmxd,edoaseuho nsthibimg mm:::a‘ grdldenpoldye 130
| "ROES r I econ

al i nrréa%%mrral%é Bgiﬁh ﬂ%ﬁlbﬂe@%&}ﬁ ggg #’gorEI hce:'bSi'\rat g'hu '
90%%'&6??%&«‘@6%%#&%# akbonment @erxma thexseopnd edtghment
f andiloproviled bACthOHbAH AW nbABer substrate 90 are taken.

Sinoe the scribing device guldes body 130 slides, the
first substrate supporting portion 120A glides toward the
substrate ¢arry-in side, and second substrate supporting
Portion 120D slides toward the substrate carry-in side. The
timing belts 121e of the first substrate suppoxting units
121A of the firat substrate supporting portion 120A and the
timing belts 121ae of the second substrate supporting vunits
121B of the second substrate supporting porticn 120B moves
the bonded mother =substrate 90 in a direction opposite to
the moving direction of the scribing device guide body 130
&t the rate same as the moving speed of the scribing device
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scri bing device guide body 130, cutting start position
and cutting and position by a cal culation using an
operation 15 process device which is not shown. Based

on the calculated results.- the scribing device guide
body 130 is noved with the upper portion substrate
cutting device 160 and the | ower portion substrate
cugtideg dedyc23070 Thumutthieh codyaiwit dnothdére rsubbatrstentdd 1s

> Oséﬁﬂggfg @tﬂeﬁ gnm;‘.lheb%quﬁ[ A d@%i&ﬁr 156 Rt thout

I'ine I nter ation

exﬁhmtélmﬂa@ bmb 1zhemgthe S5 st fabets %9 sumegrcéng units
16Z2a1h650ehk ¥ eIyt camaﬂ:mat Bﬁgfééﬁﬁlng WdPemmndohhgnd the

back f f th d t trat 90 a
e ulnb kST Ak, Uit SpaAnc AEPELEata, upheitfng untts

Thag1bBsef itk kiepead mmfmtmchmddta.nfg portionf hk2aB being

ootnrPatatng BERHESE B Hh, Eue PRERL THHRE: IR ERLES 00,
30 two panel substrate3 90a in a columm direction

al ong the NHQ‘Perbﬁde%nr fhb deduBiy JeakQWe tAN fdfages of

rail 132 are out out for two colums. For cuttin

f oMt atiprasat Bark A the SAREOALLIRNR Y BALK, angle
subst thbebONdeld o thiét esulvdtierd t €l GHm suﬂﬂcﬁ:tﬁ By ethe clamp

coneut B8 Aaf L8 Ry Pt saPRaBR 16 SnePiaph Siong the
cuBbrnQinde@emaﬁmmeeboégpmm \neit}timgesiadtamnisition and

[OpgtEdng 88 bHEs 2P0 hut e AR I [AiBea0n

poPEPSRss Aavics whight 1sgateshewn i cPBasnd tonetbqtqeewulatad
\Ahealaaua&enefsémimaﬁ%t Igaaasuséasraiso Cokk tm&aaa with
dev enerate vertical fc s in the portio
 thedinger 2958 on s hraL G FeF bLos daviciant 60108 £ha Lower
16§}ar|tmbatsarbs1adfmd:eamsttirbgédebﬂ.al 19D t6 cutr thslbonSedGd ther
pr 9[15H%5:gt§ gt FSuéh ”E pere&ion may be referred to as scribing
or cutting by linear interpolation).

In this example, as shown :Lri Flgure 55, the cutter
wheels 1l62a respactively apposing 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 suxface of the
bonded mother substrate 90.

From the bonded mother substrate 90, for example,
two panel substrates 90s& in a column direction along the
upper guide rail 132 and the Jower guilde raill 132 are out
out for two columns. For cutting four panel displays 50a
out of the bonded mother substrate 90, the cutter wheel 162a
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predeterm ned pitch in peripheral edges of the bl ade
edges of the cutter wheels 162a, Vertical cracks
having the length of about 90% of the thickness of
the gl ass substrate in the_13jtshi.ckness direction are
formed in the glass substrates. Further, a scribing
nmet hod using a cutter head including a nechanismfor

geb;fjomsaiﬁyeﬁhmgjm (a‘ﬂéﬂii’t&‘alo 'treg):utmingeaaw.eetnsb m;f;]d the
on e a_SCri utter, suc
P A EREC ROt hEn Bk (E7S IRvdE iRt e ik eang
f odewteebl 1Y u#nadnnnhntimmﬂueprsabsdrand Potatgdbxlong the
ef [ I e j f the bonded

ot bar “EakeCOE LR P T aSbEELRES. | ng system

of the present invention. 25 As the nethod for

scribing the i bxaiig1820kne Witieasyneb iad 820k upper
substr te 90, onv ntlona

not he
| nPRFLAPR Spstrptg cut V1P dAnY Spacdoffex heels
tulﬁz;luﬁgﬂham&nﬁartmnstimbeduﬁattat$4natmmggadevica 170

vertl 0. di 0 S S|de
i BehERatd) At bl 'ud ® theh Yd fnbbenglass
scerhetrphes whese thesutitesr wtmai-aaléag mtmdt. carbiaa scribe

aﬁuﬁsds%S 1 §§rﬁé§ng baﬁcaorﬂm%ﬁion@ 54 | f8rmea in a

is wide sid I rectlon used In - 114 -

geRErgptepminad E%‘@%B&/Beawapreémws SEnhadhlade edges
Sbebumcﬁetaedqmrdmmm RrefZtdlel 8¥adRY Hi¥ing the length

preter.abl subs e uttln m of

PrEE Faau 6 0e the Trackbieri ot She gifns ﬁh#m e'in the
suhhickness9&arauhiénrmsd formedntn thﬁuhihﬁunduﬂstrates.
substrate 90. The bondednot her substrate 90 has a

rectangul ar shape. 10 Four panel substrates 90a are
obt ai ned bfurther ngat werjddal mafiod Mst®oa ghtmgr head

thenhopdhhyd ﬁ@éh%.{ﬁﬁkbg%é’fi&ﬁ%weganging (vibrating)
a pressure to the bonded mother substrate %0 by a scribe
¢utter such as a diamond point cutter, cutter wheel or the
like for scribing the bonded mother substrate 90 may be
effectively applled to the cutting of the bonded mother
substrate 90 by the subatrate cutting system of the present
invention.

Ag themethod for scrihing the front and back surfaces
of the bonded mother substrate 90, a conventional method
&8 shown in Figure 56, in which scribe lines are formed in
turn along llnes to be scribed S1 to 84 along a vertical
direction, which is a narrow side direction cf the bonded
mother substrate 90, and then scribe lines are formed in
turn along lines to be scribed S5 to S8 along the horizontal
direction, which is wide side direction, may be used in
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not her substrate 90 and form ng two panel substrates

90a along the wdth direction which is orthogonal to

the longitudinal direction. Each of the panel

substrates 90a 15 is fornmed Wl4h -an appropri ate space
apart fromthe adjacent panel substrate 90a and from

si de edges along the longitudinal direction and side
edgeveghli.he wi dth direction of the bonded nother
substrate 90. 20 By having the cutter wheel 162a of

the upper portion  substrate _cutti devi c 60 an

t he cuttergﬁﬂ%gF ki P 5’%’°V?ﬁgaF‘8ﬁéBgﬂor??’6ﬁéﬁﬁys d, a
CUlsbiripifgvmerthdd @sodinme imaEDguos [5F magrse preafpraddgdused
ang _rotate [ [ [ o)

en% °F engr%J%teé{%: E’ﬁg& é‘hﬁgg %%gg% n'pf ﬁ‘.’é'J % B%%F @% j;ﬁxa&l??ian )
badin Bligened bf fohe pamelkdubRtraten Boarare Qanfegk from one

eaglndela %%h&inﬁkbﬁlﬂﬁﬁEE%ﬁs 90a one by one in turn.
Inthis exanple, first, scribe line is formed al ong

~one linear line to be scribed Si along the side edges

paral | el =8@ vopdededthied dutik tifdt <90 RabiadfeHaridiflar shape.

b d not h trate_ 90 f h bstrate 90

to H5Ee REnaf atla'cals 088 k. obitS1RRA by, HaFRinY Eprg Panal

162xnbeft rstesod 2lohg itle 103 tardd navled keai tdwh obttdiecbonded
_ t Bper D0, |

0" e A B B0 U £ Send CoRAON Syl L6 90a

sceilipagstthe paddsh diredkiontvbhichhdsl soxtirogénal to the

POSinhigd R A nhlcaPPaAL oD ifch 25 ¢hat ?ﬁflﬁlgguﬁé‘trates 90a
[ cut) na a

position for interna " However, | a%“é’e
podist FaFmad 3¢ thhan ARRTRF Wite FPEGRPRIFF mtherpdjacent

B e T s BB th fongitudinal
| U1 X u .
¢ h13ERedon difs BR3s eftna Sk it I AEh difkizgofo? the bonded

scmiokberSisubgtxrater 80cal crack whi ch extends across
the entirety of the thickness direction, the scribing

devi ce
By having the cutter wheel 162a of the upper portion

subgstrate cutting devlice 160 and the cutter wheel 162a of
the lower paortion gubstrate cutting device 170 oppose each
other, and are pressed and rotated at the same time, s¢ribe
lines across the entire circumference are formed on the £ront
and back surface of the bonded mother subetrate 90 for each
of the panel subgtrates 90a one by one in turn.

In this example, first, scribe line is formed along
one linear line to be soribed 51 along the side edges parallel
to the longitudinal direction of the bonded mother substrate
90 for the panel substrate 90a to be scribed. More
specifically, the cutter wheels l62a of the cutter heads
62¢ are pressed and rotated on tha bonded mother substrate



10

15

20

25

30

gui de body 30 is noved to Y direction and the upper
portion substrate cutting device 160 and the | ower
portion substrate 15 cutting device 170 are noved in X
direction at the same tinme -~ qiih 4 hat the cutter
wheel s 162a revol ves around the Vertical axis by 270
degrees to formacircular trace having a radius of
ab80t alomeh thecadidner tpobei saTAbpd Blgure 58). 20 Wen
the cutter wheels 162a are revolving, the pressure of
the cutter wheels 162a to. the bonded nother substra

90 i s redulBFianneaB . thele showyiothabthaserihe St&r&cR"im
f opffethe uitierondeads ruiw&sswhﬁidiaimzﬂen e Rohided mother

h f b b 90 h
Be'a?lﬁ 53358 14 J5.800 Elort EPR LN rnel B oAbt 1t may
nobleca pobdtdancne8p whenouhsidatoﬁrthheehé gdgpface of the

fe%h&‘eﬁgxlng%hébf’ésﬁbé%té f%‘ioﬂﬁe CS”l:h‘ﬂ& tg be soribed S1

CrQoss-scr fornme ¥ utter 30 whee
1648 a’gsé-ftém #ﬁergaﬁsnsé cutdhip tends to be -
generated in the bonded not her substrate 90 at C}ose

Per for med Mo PS¢ St8s, LigR 1 ¢ SO, PGnActRS Line to be

peroribed gl $/CEdrektiel arack ]ﬂlﬁl.chl"_Sl scterdy cidioPs the
L ni ne e

oo R A SRR, RE-blEoh EASSHSr ShyhRCaevice

wh gntigier bbﬂmgBO dspuovedal ¥ dirketionsandithecuppar portion

t h%u‘ﬁ@t&%‘te%@@@iﬁ‘ Eab&abem‘?ﬁaﬁa% Y Bwbt %Wrt& tg‘l?l?]strate

first scribe |line tter wheel s"162a

ne&t“tttﬁ-é‘gs@?V-b'éa Ji”né’-'?— ﬁ“‘t‘f?éi F-Pr%tditﬁqcﬁ‘ﬂ“oht vﬂhq game time
SC lshihngha b thBowaeghe dl s aquh%mwahoana Rihie v@¥tical

be n en the c tter eal.s 2a r t he

$HE A0, 403 apE s Fhinie AlBERIRy PRaer Havihd Arzqatus
dlmébhmamtaﬂ anc {@as epmgepopbrbionf At he Fignrde3s)ne In
the first direction and a scribe line in the second

di rection.
When the cutter wheels 162a are revolving, the

pressnre of the cutter wheels 162a to the bonded mother
substrate 90 1s reduced so that there is no deep vertical
crack 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 162a is revolving is about 100
to 200 um.

When the cross-scribing iz perfourmed by the cutter
wheels 162a as shown in Figure 56, a chip tends to be generated
in the bonded mother substrate 90 at oross points of the
scribe lines formed when scribing is performed in first
directlon and scribing 1s performed in second direction.
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In the scribing nethod as shown in Figure 57, the 15
cutter wheels 162a revolve and cross the scribe line

whi ch has been already formed along the line to be
scribed Si with the pressurdlf -+t he bonded not her
substrate 90 being reduced. Thus, a part of the

bonded not her substrate 90 does not sink -before the
scribing lines cross each other, and thus, it 20 is

possi bl e tpiReeERergiehicidcks abddl abgost didttends to the

o BT nd Rk HE LRSS pBTpLl i ls o8 bedf pLpesay
V\/n EormeftRhen el Vipihy 127 @edsfpraed dndtbheftustedirection,

Wh%ﬁ%ela&g%a f‘%fa@é: %ﬁf&%d 19 %a lih”@rhﬂtbe Fhe first

scri direction
S uE%ﬂBPe’si%Hhﬁmfd'w gvtter whegdifal 628 reash m@r the peribe

sc?uhediﬁi tnbhﬂﬁattair&eeﬁbﬁ @iﬁegégrzﬁm eﬂname saesond
ro e al on e SCIl pbe u

(oo tioRodnd Hagh iy chipapay e enoRat et YRAP  Rhe cutter
ede&sadﬁﬂasrhheoBOthat glesy ohbiiratds ckIess the scribe

I 5S04 90 2h2"94EhE NAPECEeRCye SETLEH O JUFlion of tne

again, Whee a revol ve
degp@ébet blge dl»rr ébtel Bhrer ddommtdion onﬂhe danibe dine in the

SClhiabeda AdrdkichBnformng a circular trace having a
raglus of ag Fm’nln corner portion B wthout

separati ng the cutter wheels 162a fromthe front and

back surfaggstRé ddet oy efbvidd & Ehauhsaharsgage 57, the
Thus, .the cu tﬁj Jc#,heels 62a are al on

e be
sc A& gTURe RS He¥elys gad I?’ﬁ%’-’ S"& §8F31h8a111“= which
Cr halg badn mr@a@nﬂsmd alorigehantinetty bé ddeibed 51 with

th't%ﬁ essqjugee%& t?m\? 7] en m ‘I:EeI | nu:beﬁttg‘:a%&ésg 3. %/fsé%uﬂed

nore, agaln ter
27G'h@|lsgr@6@nto°§ tiie beped mothex BuPEtEAEC90 [ipds not aink

t 0 plag ol *th%dséhwﬂh eliﬂéﬁ" 88ods Cé&&ﬁ”@fhafraﬁﬁd thus, it
havi ng a radi us of out mmin corner portlon

Wi Fﬁ'oB'PE‘Eé'Ei'J%r%R |ﬂ¥g"’ﬂ§'§ Eu?'f‘%? SHRIb S FAng 4 the bonded
f r et heitbdlficate 90 when the gcribing lines cross each other.

When travel direction of the cutter wheals l62a
revolve by 270 degrees and the cutter wheels 162a are alony
the linear line to he ecribed S2 along the width direction
of the panel substrates 90a which are oxrthogonal to the lina
toe be scribed 51, the cutter wheels 162a are pressed and
rotated along the line to he sgrlbed 52. Thug, the soribhe
line is formed hy a vertlcal orack which extends across the
entirety of the thicknegs direction along the line %o be
scribed 52,

Then, again, the cutter wheels l62a revolve by 270
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surfaces of the bonded nother substrate 90. Thus, the
cutter wheels 162a are along the line to be scribed
S4 and form 15 the scribe line by a vertical crack
whi ch extends across the énﬂ#ﬁefy of the thickness
direction along the Iine to be scribed S4. In this

el udi i 0 b
“Taafeds VOB SLESFOIAR o Uithrdl isol PES gt r30h Feravea
f oR2 estetdt dormdnd or ainguiae poars hawisid &t tagdus of about
adj, 3P corel ol L0 BUM Hidbufl 'sE%Q.'&:h_‘E&n?ftﬁJ‘ Eu?.@gﬁ'eﬂzeala

nmot her substrate 90, a_closed curve includin our
| | hE2R &xom e £xent; andihagk FUrdares Chothnt Ppaded mother
Ci 66bstLAL8Q® .0f ThAS, AL ELES Whdled 52620 AR eSd Yo qithe. 1ine

Than,,. cl i pcl udi f l,i '
B BRSSP lahy gk EEeer grac
eavhich edtendsna¢nosg the enbire tip ofakiet thibkneasaebliSistion

ot hond okl LG 0 AR SR HEESE Chaatp. e

betBEEeE BheelEskéZa| yeyolve s34 degraeshdsyatdinagtion

t herphegenhl oMY 101k to b fordWed PPwhiDe'oPRifl a circular
fromone - 118 - bonded

substrates 90a are for

U PRAES badntn SegaboIaF EReLE LLLn SoEBeT R SHAC M thout
Fi gaparﬁeq.ngctlhdeecuﬁt'hmsmdla%g 1Is'aae£rﬁm bﬁesﬁcb:bethrﬂl back
an e, Or 0 to, e t on e
pofarfalfars e vBhRsd iR s dip PRV ol il VA8 cutrer
dewbeehbedlépavare Fplodortheglite BrihdediitediBhgnd form
t hgnbi §€rife bfiﬁarwe:ﬁ @r%{@ﬁ. Gt ¥ amgéﬂ % d Bcross

t f the bonde

positioned outside e and surface o
rotherertite bt gpe thdcknesscairecting aleng khr line to

| i pe kerbBegcgiibed S1 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 bonedthud Wy, a closed curve including foux linear

soribe lines 1s formed around a panel subgtrate 90a. Then,
for example, for forming the panel substrate 90a adjacent.
in the longitudinal directilon of the bonded mother substrate
90, a closed c¢urve including four linear sc¢ribe lines 1is
formed across the entire clroumference 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 soribing 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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substrate 90 at the start of scribing does not affect
the 15 panel substrates 90a to becone products. Then,
the cutter wheels 162a revolve by 270 degrees to a
direction orthogonal to the kikBe-to be scribed Sl
while formng a circular trace in the corner portion

A. Thus, the 20 cutter wheels 162a are along the line
t Pondad MYReEFURRETF S R he scribe line by a

vertical crack which extends across nost of the

entiret the thi ess_d t I ldgne

be scri%e “thaégcfﬁﬁﬁngtﬂgiﬁgétéggw fﬁwk%ég% 551 éé}ibe
t ehbos@pilbypg oy to de dcwibed8land §8olufch hsemtdmﬂonal
”Dwgac‘-i,u %h&ﬂt@n tHe gaﬂgﬂméﬁa@@a 932! £69mblCin the

nes to be scribed 8 direction

ormwg% aF depanidad akoye. h&Farfereing Shefer¥hn tihedlong
t hi e 0 fefto hgERLEA SIS tife ati'tﬁew:ﬁelrmvsmibcgms itioned

gener at ed when the C tter run,.on t f.ront
o baids e o SuFtene’ pliten TeRder RIHE sibeiiate 90
t hend sthét sefrider iidneg adeegy rdie dffmxttd hbepaneibed S1 is

Squﬁ#our %@ féfhg@c fagmts - 119 In this

ar scribé Tines are forned around the
panel substrate 90a. Then, for exanple, for formng

the panel guRs Gﬁrﬁifct?%yaﬁ’é JefBlraital fifeh Y &&‘E'taﬂwtﬁ-.els

direction of the bonded ppther substrate 9
| | h828 TR PPLEhe Fxent and hackaunEages qf thy n???%ed mother
Ci ﬁﬁuﬂffaeecwo it thee spape! ofubeﬂmﬁg oivesinot afdfect the

Then osed, cuy ves |ncI di four ear scribe
I |ﬂ%§°g %Sﬁﬂ;ﬁ% %\C?%% ﬁ% i cﬁrkcsb'rrf erences for
each of the renalnlng pair of the 10 panel substrates

90a in {Urfhedy bl &Hg%éfwh*&% 963a Ly d U4RY 2Fo diyrecs

bonded npt str ove-desc

scEPf Agractihon oxkhagana tPnﬂFﬁ’ ddme to bascrippd S1 while
bopdefl1 N§ld ek +SHDEE tHabePn Aha\BbeHer portion A. Thus, the

cutter wheels l62a are along the line to be scxribed S2 and
form the soribe line by a vertical crack whilch extends across
most of the entirety of the thickness direction along the
line to be scribed S2.

Then, the cutter wheels 1l62a are temporarlly
separated from the surface of the bondsd mother subetrate
90, and the soribe lines along the lines to be soribed 53
and S4 in a direction orthagonal to the line to be scribed
Sl are formed in this order. 1In this case, a chidp which may
be generated when the cutter wheels 162a run on the front
and back surfaces of the bonded mothar substrate 90 at the
start of scrlbing does not sffect the panel substrates %0a
to become products.
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15 the scribe line 95 is fornmed bei ng supported by the
timng belts 121. of the second substrate supporting
units 121%, the steamunit portion 260 noves

t owar dt he substrate carry-inll8ide and bl ows the steam
entirely an the front and back surfaces of the bonded

not her substrate 90 on which the scribe lines 20 are
carved to conpletely out the bonded not her substrate

90. At thensatmiiwmy theumal Biede ngtrity hindd eafe ofdrmed

d b f
b IR IR e g e
ai fokxmife the p2ieByubetuate 20w 2ddegantrtn thRclengitdinal
f r&.ﬂi‘e@ﬂﬂopa&% tﬁyrgﬁfﬁ@fméﬁpoﬁMMJ'%o S UBisitaF aifnear

aving the scrib nes carved thereon, the scrib
| i Aesiberkinpsprenforned acropr dne eB3ATEXGLFFORE ersnce of

VOLHEEpAKRANEuDE tThREE goae g‘irngmaxa@el e S WicHeR curves

t he bonpded t trat
he véﬁuirast%wirri%f%?%’%ﬁt 04 Nk dnNed Resaes the
sueﬁatee aff rdunef axEaresafic x| @veth orfotherrmmst:tmg @aiaf of the
Rgﬂdsgbgp{:ﬁegﬁ 56‘931153‘{: go toward t he bonded

Pace onded substrate 90 is
con‘pl etely out. - 120 Thereafter as shown in Figure

59, al |t gepanthe vl pliese 900 %earmaasm@a%m:

not her substrate 90 on timng bolts 121e of
t hE“EEEBﬁHes%%FBUEEpﬂﬁFFF ﬁbeg wt%i@mtapﬂt h%“ shaown
sesﬁnﬁigwisetssa,t @1IUPPRAE L H AP Mo tHerl 20BstaataCo0r 68 dihich

Cakhs stE Lo e Bhote Rt aR Do SESRERSER Ry by tining

subatl.t:at P2168(0f (thd Isecnand Babsmpptnat euppddtIhgmnite 121B,

Sutﬂ?%{)ﬂﬁcte% Qﬁ{:f%’ggyfié%g\rigﬁﬁhe an%;@aﬁff hé %@t#@ecarry ~in

ortion ont
S uséﬂam blaws theat eemeetiméw@artta freat and back gurfacea

shgeni Pl Ploth8e AMdHINKISY 68 whikt¥hdesBPlde 1ines
130, the second substrate sup_Portl n‘g rExortr on 120B,
are carved to completely cut the bonded mother substrate
90. At the same time, the water remaining on the £front and
back surfaces of the honded mother substrate 50 after the

steam 15 blown thereto is removed by the air knife 71,

By blowing the steam onto the entire front and back
surface of the bonded mother substrate 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 portions of the bonded mother substrate 90 are
heated. 1In thisway, vertical oracke extend fromthe surface
of the upper and lower mother substrates of the bonded mother
substrate 90 toward the bonded surface, and the bonded mother
substrate 90 ls completely cut,
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and the first substrate supporting portion 120A are
slid toward the substrate carry-out side. At this
time, timng belts 121e of égg first substrate
supporting units 121A of fhe“First substrate
supporting portion 120A and the timng 20 belts 121e
of the second substrate supporting units 1210 of the
second substrate supporting portion 120B rotates as

i f they notREERE¥FNdAP e ydSigune 3R iall Hdre pansd
SUpGkEBi&tes WO dut FroaC th@nhahdbAemSEREr ' Miks €52t 90 on

2SthA F AR 1p Mhscpk Sl fhe Gecind FipSr 28 hY Aiper ting
supnbts i IRLB Tt $hé 2dsoonmdl stufva tiriatienguppbrtiaglpontidincl20B
se a£%¥g§r u rid ' 1 r

se%ﬁgﬁ? ral Ty t??ltgﬁgﬁt mﬂg n‘%%%%%g#t% a?f" as L SR prate
bePAETY novt devidgectif aend . oneridhoniad moghercmhstrate

t hgo ouimPRDASRl Joi Meguppibsidpl € 90' . The supports of
the cut bonded nother sSubstrate 90" by the timng

belts 221a are sequentially rel eased. Then, support
of the cutThemdele subberatebairirgteullevidd 18¢afd the steam

1 I ' .S relkeas and e oyt
porysh bokiich HEpaTHs EEvasd deih A BREHLaPiR S ibatrate
do9AREY deut nsideés case, the out bonded not her

substrate 90" dropped downward (mll end and cullet)

is guided by a guiding plate arranged in a slanted 5
state and T@é%ﬂﬁfﬁﬁﬁxﬁﬁEB°“PFH?H9&W&§Qf¢hBEﬁribingdevicu

acgoin® BatyWB M0 OYe zeBna EubtIAE ol difpiert M d'PofBibRd 208,

mh&ca | $e de§%ﬁ£q§%bbeIOM/ s the scrlblgg net hod

by *FRet P et Forf T =i SURRSF RFtoR d#0Pe@xgnFlid

t htovardrthrostibehratbs¢ante-dit aiide .ngadeshie thikh Oft iming

t i 4 ey ' 0 a cuttin 0

of S ES TATH oYL B iU auiaRea bR wupfiaFt L e PER BEh o

matheEomt suhetratensupponting positdmn LROK and etlfd timing

t hee otk L 214X the second substrate supporting units 121B
of the second substrate supporting portion 120B rotates as
1£ they move the bonded mother substrate 90 in the substrate
carry-in direction at the same rate as the moving speed of
the scribing device gulde body 130,

Thus, the timing belts 121e of the first substrate
supborting units 121A and the timing belts 121a of the gsecond
substrate supporting units 121B are sequentially brought
into a non-¢ontact state without being in sliding contact
from the lower surface of the out bonded mothar 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 50° (mill end)
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15 162a are pressed and rotated on an upper nother
substrate 91 and a | ower nother substrate 92 of the
bonded not her substrate 90 along lines to be cut on
the nother substrates 91 dand2d2 for scri bi ng the

not her substrates 91 and 92. Thus, vertical cracks Vm

I hi k
SRS SIS bl e Rttt e
elubatrahd oy {mdddi eed) idropsvBoynwapds nell this case, the
E@S%na&a mewwbatﬁ:%wos%ﬁm d'b%)ka@&t end1l end

nmor e t he t hi ckness of

the
s uﬁ§ﬂ|‘cﬂ%3é|é-‘-‘@liﬁr$@i@2‘i %me 9%41@%?%%? a‘dﬂﬁf‘ng@@e&w slanted

M0 5@ alt QRS ik fakRimiaaited WDEHEH a A8l Seib alccadinfddt 1amndbosk .
92. Thereafter, in the area outside the panel

substrates obtained by cutting the nother substrates

91 and 92, Byhemployiay siestscttising mathéd mhdch will be
SCri R

SCHEL L ETaL S 208 L LAl Wapblng e pplebrtion
subslbﬁaﬁé§e@10’éﬁﬂdigaéﬂ“ﬂ-ﬂh Haned the Jmm poe'tgomoslibﬁrﬂte

MR hg faew&aexwar SHd %ﬂime@ Nevibe Hhlde Mﬂﬂy 130,
verti cal crac s Ve alo ’é‘? ness gl recti.ons, of it
228 CPhEIRgBRACa M Of %?@ﬁ%ausztﬁﬁ Y v pLpRp un

f orprdian02¢0 khg Bei Bmietehde |ines MS to form

suppl enentary scribe lines SS. 5 At this tinme, the

cutter wheels 162a presses and rotates on the
surfaces ofAtttiderbbhe; asBlsmwnin§igurafil Othe cuiderheheals

bl 3485 Lbgr ggg g& Jofd Q.L'Jme%'rcfna%?ksuﬁf:e;:hﬁof‘ﬂépeéubstrute

substrates Thus, conpressed force is

ap@% and % JEQY@%M“‘&!% PI>L4RAY D 10k 129  DeRded mother
anthuddtande 96 ulibrrg)mhasseﬂ HePbae dmxHehbithaecsabstrates

A 3R O PO ket S bRk G BE  AH bA Fe,

| t vt onldaspaeks Mrealenti ttalckmy=acddrvotioneiof) thsemother

el a bsa%rral%: | ﬁf %d'\@z e éé&&r&g‘b:{&ly formed along the lines
to be cut, and maln scribe lines MS are formed. The vextical
crackse Vm are formed such that they extend by 80% or more
of the thickness of the mother substrates 91 and 92, and
more preferably, 90% or more from surfaces of the mother
substrates 91 and 92.

Thereafter, in the area vsutslde the panel subetrates
obtained by cutting the mother substrates 91 and 92, the
mother substrates 91 and 92 are ecribed by presaing and
rotating the cutter wheels 162a along the main scrlbe lines
MS on the mother gubstrates 91 and 92 with spaces of about
0.5 to 1.0 mm apart £rom the main geribe lines ME. In this
way, vertical oracks Ve along the thicknesg directions of
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- extend by 80% or nore of the thickness of the nother

substrates 15 91 and 92, Thus, when the surface

portion of the nother substrates 91 and 92 are
conpressed, the Vertical cradk® ~Vm of the main scribe

i nes M5 have gaps on the surface portions of the

not her s bstr fe ressed

bothe M SErates ddmin S3Easarset el Rokthea atong
cr ahksn®{n \dmrame Ei.mgad&datfman cGupipd et ysaotdbe lines
of st,the npther substrates 91 and 92. \Wen the vertica
cracks Vmreach the bonded surface of the nother
substrates 91 and 92 and the vertical cracks Vmreach

the bondedpguifgger she! hengmbbetes Souhéémtfézﬁlpﬁé%&? and

across the entiret e main scribe 25

i nes
th§°58ﬁ&§o°’|‘rt}'tbﬁeF“éﬂB§?F A% 156 PAther sPRFHFaiRs 9r’raFHd 922,
scanBethé sTadds thierevfpoet eimbd et aurtthees of the mother

or SapasEageerof ad §2rn Thue 4 Fofie=9eman. Lnkrn EE i Loa
|| restvS. sWitaceh ofs theesobthensarbdtmtnpPllesadt 4Ryand the
SCUthg Lhﬁ%& §§r§@m(il]ﬂ£‘ dBidenie bRethbNgdriac Orceaf-&rtions of

ar ge conpreSS|on

appbreyertdophecEarkackn pbi t thm Bain HOXARe | bineg M ehich
Vmh@enbeen- atZzdadyhecpiba. scm b@hié NSeanfle ANthdl ar@@eical

such a p ccu n the s ce side end

oEEeeke Un ERENIBE, Fhe nerhckeethe TEes B dip formed to
han&th&wy8@%ormmneu5tha¢gankhhandthawmtmdmaubatrates
COIRr fo appl i ed, 0 t t Crac Vm_o

SOPH SR W PR IR (A EEd ot 35 hnd il ner
vesub@&ratesaaksaWﬂwﬂ%yan@tcwmnmﬁﬂseda Uunuewbxmkda&xpracks

of ﬁut}& g@é Eﬁﬁn xfae% ﬁéhg{}g g%%\ :ﬁ'?tﬂg E:E'f?%@&ortions

above, orm ng e SCr | 10 o
san‘fbéhPl Rethes W%W%ﬁ& éﬁén?&r?mﬁeFﬁBEedl @ g on

WI bBthﬁ:‘iﬁiﬂﬂixP&ﬂr&ﬂiﬂSﬁeda PHidRlddne Oth@ 8t 1cal cracks
trates,90a % S 8 oyt t he anded nnthgg
su m FgPeelonga e owar the bonded surface of the mother
substrates 91 and 92. When the vertlcal cracks Vmm reach the
bonded surface of the mother substrates 91 and 92 and the
vertical cracks Vm reach the honded 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 ecribhe lineg MS.

It 18 preferable that the supplementary scribe lines
55 are formed with spaces of about 0.5 to 1.0 mm apart from
the main scribe lines MS. When the spaces between the
supplementary soribe lines SS and the main scribe lines MS
ars smaller than 0.5 mm, a large compression force is applied
to the surface portion of the vertical cracks Vm forming



1o

15

20

25

30

90. 15 Figure 62 is a diagramfor illustrating a

scribe pattern for cutting panel substrates 90a out

of the bonded nother substrate 90 by using such

doubl e scribe lines of the e scribe |lines M5 and

the supplenmentary scribe lines SS, The cutter wheels

162a of the upper portion substrate 20 cutting device
168harmainsapite 13oes MR, st damages ghehngs dey occur

17Qnr e it ¥hcH 49480888 iridtsh s WISthal e SR dat Yacks Vm.
side of two panel substrates 90a on the substrate

caPPy b6t °t§PHeh6Pdt' hERGBnEB8 RBRREr 18uhBFASFtBAn 1nQ mm.
a dhebbempresbton! fecd MYplizd itbetheneadtilcahdracks Vm on

I I d
o1 B-CHBRL Brike' Liner e 2e pPy sipbohrGHnE chiCvpygica:
pan@lackabymr neysnobaredhnthanbandedi burfage HE2thmadmother

su %BB%‘EE%E@EYQEC&hEegﬂ ine SS2 are fornmed al ong the
side edges of the substrate 30 carry-in side of the

two panel substrates 90a on the substrate carry-out -
si de of thsab@aﬁi@ﬂim htiovs DBy 26 EmPRlg dNifHILd BRriYedtines

CCRE; 8. Hady” HORURRL 245 HerkheC R, Ao RRerpary sorive

90€Li¢nnst BE waliht gndetctﬁdnedaapgeeat ai peuphlihy of panel
9

SOMBYAY gBiDskh 6y e sk Wl pchihe"RELRE pgbatrate

caPPy-out side so that the cutter wheels 62a | ocate on
the side edge porti on | ocated on the substrate

carry-out g,l de gf t he bgnded nother substrate .
Then, the EJBBFBp At il8ne SLBSTAR: @oﬁ'ui’-'}f"ﬁﬁtﬁﬁﬂ-ﬁﬁ 3gforibe

and:attlte::homr @ottion puilkl Babetraties fgadsvi @F £hE bonded

o Lo BlpE ek 8R! Y hETn b klon *ofBle kOE118 " Fings of
upfée patsissirihshddines MBS aind hhe cruwprlendt sryl soirdbe 1ines
| oweyr, 18hp il SiHaalsE82aUbE | itk %Z:\ﬁ g&%gae gtrate

an extension of the side edge of th
gogu&ﬁipgedggbggrlaq% and the lower portion aubstrate cutting

device 170 run along slde edges of the subatrate carry-out
side of two panel substrates 90a on the substrate carry-out
g1de of the bonded mother substrate 90, and a double scxibe
line (main scribe line MS1 and supplementary scribe line
S81) 1s formed on the side edges of the substrate carry~out
side of the two panel substrates 90a.

Then, main scribe line MS2 and supplementary scribe
line 552 are formed along the slde edges of the substrate
carry-in side of the two panel substrates 902 on the substrate
carry-out slde of the bonded mother substrate 90. When the
slde adges of the substrate garry-out side and the substrate
carry-1n side of the two panal substrates 90a on the substrate
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carry-out side and close to the frame 111A of the main
frame 111, which is close to the main frane 111.

Al ong the extension of the side edge, a double scribe
line (main scribe |ine 15 MS3®hd suppl enentary scri be
line SS3) is forned, and the side edge close to the

frame illy of the panel substrate Sea on the
suBsrryroutasige et the danfed meddhear substhates 901ara out,

[} Ehed g GipLad dutle bedy b f180as 1ear 1S biBatrate
| | |

SCPREEYT PHEso 588 1 1835 tHReCHEFAE ORI B RAA faoatq b the
t haifipas@géd ljdriton Ficated omhe substzateaicdergdgas side

o pE ey oot BaLLEL H 000l PEBRET Behy S Wb} Gppeson

carry-out si on al ong
25epbgprotevanting deTheedid and thegdewen@omidast hubstrate

p aﬁﬁlt tiﬂpsaé'@l@é 1P lilﬂg Ngh b4\ H“hgao 92835!" Eﬁ.}.&é" :!‘u:lflﬂ?’ # 31 and

and ide rail 132, t he
suE?Fr iower %‘i‘é’”&u‘t W F‘BfTﬂ‘i‘%E e G‘d&ﬂﬂ"é‘ 3’@#@5@ 1536 of

I | Ba% lﬂﬂa‘@ttbﬂ p@&tnbabéum&ﬁ? cthEl(ES?ds"ﬂEE? 160 an% the lower
ntar cripe 0 al ong Si ae

cagBeeigh BRsTERLP opbbtpu; Bevis 176138 P fpSxtension

abofethﬂesadrdqoedga ofathexpamé t srfarbxrateubba o thiebsubstrate

i Eﬁ%:gl-%uttn&'m Ay uoégﬁ{aeqhaafrén}gﬁm%?gﬁfed main £rame

esent 1 nven IS
a fadih d&'ﬁiclwss réageis themgbnframectibe Aloag theeextension

f oprednal Eﬂ&et Baga dg aoﬁﬂgssaehsaelpﬁaetﬁaﬂﬂagcﬁwa line
nmet hod For exanpl e, bIe scri be [Ines

TS an! RERPLRERESLY AP TR L10e G59) pAnEPTmed. and the

suhaueahage%aob; t6i bHeOBLamer mmIb ﬂethEi Pani€l 6gubstrate
n ystra cribe pat t

GutB { ?n panelﬁ'q{h'ljisJ zftes §Ha°§3t %%et d’@d%"nﬁ{’ﬁeframe

suléé-tli\atﬂé gbebmagypi ﬁgamgubll-b gerobt.lines of the main

scribe lines M5 and the suppl enentary scribe |ines SS.

In
Then, deouble soribe lines (main sceribe lines MS4 to

MS6é and supplementary scribe lines S84 to S86) are formed
in parallel with the frame 111A in a similar manner. Thus,
slde edgesof the panel substratea 90a located on the substrate
carry-out side in a direction along the frame 111A are
respectively cut.

Thereafter, regarding two otherpanel subatrates 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 sgribe lines (main soribe lines MS7 to MS12 and
supplementary scribe linea $87 to S812) along side edges
of the panel substrates 90a.



10

15

20

25

30

this exanple, the nother substrates 91 and 92 of the
bonded nother substrate 90 are out along first to

eighth lines to 15 be out D1 through DS in this order

to becone four panel substratas -90a arranged in two

rows and two colums. The first line to be cut D
Corresponds to side edges of two panel substrates 90a

in a firstlsdirelabhnye deewndiptdon.onn e8anhde vharel double

di E&‘:Elb@n%in@ﬁ‘dni-é QLG LadRPs iy £& fsﬂm ﬁaaiebsew lained.
t he al

onded not her s strate 9 the row direction

byHawpvedetbeRnrasnipineentipn ig inifeq bo guchpmephod.
COAEWG& £9e ad&bll@dsesm& 1i¥ed \&}i'aoﬂﬁtﬁhcﬁ L&xsdﬂgattn& side
close to

suBSepans 95 ganRin DU AR fag R e Le.
ouﬂoﬁﬁleosme:tsﬁwrﬂd&aq may Ye édgnedocﬁz} tm p:a.ldlel edges of the

gﬁhl&ﬂt SpdPPatBst 66 Sﬁﬁoﬁgiﬁgv‘?néﬁhbﬁpiﬂ&elﬂi%?.e to

ane subsirates rst row, and is

spaced apart fromthe second line to be cut D2 by 2

to 4 mMmm Thegheeré$ 1ld aepmn b@iwtfotifligghaesa@aﬁa hOscribe

e ed es of t ane a s 90a
SRRk HSTRAOT Purtily penel PoheEraTPs MR ouf PE.Ehe honded
anﬂothespamraamsb by enmiwgedothbe sRirddeclifjifes aif the main

o BreabPerirpedis 3nectRe Pl Qhghtaly Pt id divsd sy 1o
D5 thder expuplis, ttmesmdeheuwstlfutm 93aasdl %2l thecsonded
90?&::‘!:513@ é ﬁéfr&f’é”ﬁ{ﬂ" Bﬂtt Efoﬁg dﬂ'z;%aﬁ S!or Sﬁ.ghgﬂ lines to

ver I cal Irection IS Spac

si B &8¥d&e Ddf tth?@‘lﬁé"nc?@d Irptieke qrdan die wvav%r@o%epaml

COguNBtdntast D0A. aFBangbit inl t#6 FewbeaRd! t¥d columns.
corresponds to the side edges of the two panel

substrates 90a in the first colum, which are close
t 0 panel SUhstfiat=tslffia tionbe auiclbdrobrrelspondsThe slidecedges

{0 oBteihaklly GADLERRERY D0 Ph #218 £PEF0RE oLl 44 Pact s0m

e secon 0 um,
cI dborticonmelrﬁ#mcmu andslmepapadiapant 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 slde edges of the two panel substrates 90a
in the first low, which are close to tha panel substrate
90a in a second row. The third line to be cut D3 corresponds
to sgide edges 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 second line to ba cut D2
by 2 to 4 mm. The fourth line to be cut D4 corresponds to
side edges of the two panel substrates 90a in the second
row in a row direction {horizontal direction), and is spaced
apart from the other alde eddges of the honded moether substrate
90 along the row directicon by a predstermined space.
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colum, and is spaced apart fromthe sixth line to be
out D6 by 2to 4 mm The line to be cut D8
Corresponds to the side edges of the two panel
substrates 90a in the second 12% col um al ong t he
colum direction (vertical direction), and is spaced
apart fromthe other side edges of the bonded nother
substrate 90 along the colum direction by a

pr eget er m'biiﬁd ﬂsm.ggm?a&aﬁaa dﬁlfbs m@ﬁwﬁ\%@dmnded.de adges
not her subst ir cutter. whe

or DR EBRe s RIMRTEAET S0848 3 FFPESE &1 Bpd B gp1umn
t odimecthoni feertdchd dmteation)mmﬂ is hBBBGﬂdeﬂDﬂrt from
Thug E&ﬁ tg&&efé¥”{ﬁ#rqﬁé§ﬁ§: IRy @%%a¥§%%a 99 M&&ﬁg the

ar e verti avi n of 90% 2
or Gﬂé-ﬂ!!moﬂiifﬁét#-ﬁﬂe k ikhes ad i %Ben’g? HE' %&Po?ﬁr SPLE 3920“‘13

ange Yhel B! Eagéuf bacenef tiwbep uaamraaﬁdtkawara poRheR the
substrat es. 91 an of th bon

90 £lmgty modugn, ¥ wﬁ arer FEPSRN 8| pitgds 5&‘3 pk8acgoe 1n
30 aaﬁdcbﬁaad:@]inﬂi png:htdwﬂsiﬁeftdn Ha pattD? hmmﬁslﬁﬁ:;ds to side

f f i -

Ay FE g 5p Rand AR g8 10! 05 ol b,
el gmrchmrm s:dnsbe toi tbe pmnel subrErotasc®Par Ajthe £irst
2l QAR Sl B! BpRUAH ShPEERH Ynd Gishth QineDiol Be cut

I's ord €essSli nNg and rotating the cutter
wh& BY1 855008 OG- 1 ABeSLARR EAr 8 (TR ol Cp THeERds tg the
be glfa %g& R ithe! w0 panalsuﬁbhamnanona Aht ehet becond

flrst t hro ht h naln S4dhe 0
r S A L 40a SiiH o0 FRh Bt ien | DEF c1Ba1 @iy, ana
SSH3® upa{:ed mpark fwom the d‘hhee:t & hdé nﬂseﬂl Gk thezondidmother

10 dub VA3 98 296t ARl BT e HLLELONRF s p2edB bimtnes

porti o Rer SubSirate
90,8MHi®h |s on opposite side of the panel substrates
90a with respect

For ¢utting such a bonded mothar substrate 90, first,
the cutter wheels 162a are pressed and rotated along, for
example, the f£irst to fourth lines to be cut D1 to D4 in
this order, Thus, first to fourth main scribe lines MS13
to MS16 are formed by vertical cracks having depthpy of 90%
or more of the thicknesses of the mother substrates 81 and
92 from the surface of the upper and lower mother substrates
91 and 92 of the bonded mother substrate 90.

In this state, the cutter wyheels 162a are prassed
and rotated along the £1fth line to be cut D5, Thus, fifth
main scribe line MB17 is formed along the f£fifth line to be
cut D5,
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to the first main scribe line M513, with a space of

about 0.5to 1.0 mmfromthe first main scribe |line
Mb13. Thus, 15 vertical cracks an the first main

scribe line M513 extend towagf the bonded surface of

t he nother substrates 91 and 92 of the bonded not her
substrate 90 and reach the bonded surface of the

not her suppbraa€sef] siwitXo Sighth phdnonewibe ddanssMS1S

% @ﬁaggg%gﬁd&’ mﬁqﬁl% L%Eﬁh ORicPnSehd %ﬂx'éfgﬂ\ﬁiliin%% to

er substrate 90 1s ou
f bestutnf rtedd Ba thde epder NE@TesELng A rbtating the

S Lyl %é&!asfgweaidr%st%ilém%h {REsaghad DRtH Netnes to

second maln scri l'i ne cutter 25 wheel s

182 qut 6 FeR8podure o Fhé' T I8 8t es 90a

Wth respect to the second main scribe line M514, with

a space qf abo t 05 to e '
scribe | AiEeticIae £I’fﬁfst t%EPPng]a{'i@ﬁ%@%ngg Egbgg%%ﬁe M8
meli N ts:cmsbm dnmédmml ast eucht ofibrelt tspenantary soribe

31;11 S t.L'Eef Eﬁraﬁgggu L@ est MabNbAAWE Lihe Ms13

er substrate rom the surfaces of the
mmmxm 4nds Tot a5 ABTOPhe! CURECE WRRALE (TA3R AN 2 side

L{Q?éé éﬁc?:.%ﬂgbhn wtﬁﬁﬁe B&{Jdeltd? dot@fegi ki bsaanitd 199 beikdeh is
surtace 0O e no upstral es a

U T ace of e T NGr  RUDSLLAL o2, 08, A0EE SAe AN, HiSpect
I e h&rse wWtkst halbosdedberdiher MSAAst white ®vpace wf about
al ! ! v

FHPTE el SRR SxOF, the (Hamlt el olPife PARLNR1SNC rhus,
Swébieiﬂhmmm qrh‘tm Edpptemainapgrike  bing Ml epfend
an'go@u:lf:&ufﬁ& ﬁ%@%& ¢! the ﬂnbf‘ﬁaﬁ%ﬂﬁateﬂ 91 and

respecti vel formed on the_side. oppgsi
paPe| ok iha dgglgthe;hagbsitﬁgtsoﬁg &m’f h t%e bonded

SURSEE &L cB0thé mpeGeeiid tatay 91Gml 929 tshml't hipltenomena

',\',‘gégcﬁﬁé | abt§rr.|:e||en %n@rset‘}ngft fee TOUIID iR g 38 hbPP1 A M1,
and the bonded mother substrate 90 i1e ecut along the first
main Bcribe line MS13.

Next, a second supplementary soribe lins SS14 is
formed along the second maln scribe line MS1l4 by the cutter
wheels 162a 1n an area opposite to the panel substrates 90a
with respect to the second main scribe line MS1l4, with a
gpace of about 0.5 to 1.0 mm from the second main scribe
line MS14. Thus, vertical cracks on the second main scribe
line MS14 extend toward the bonded surface of the mother
gubstrates 91 and 92 of the bonded mothex substrate 90 from
the surfaceg of the mother substrates 91 and 92 of the bonded
mother substrate 50, and the vertical cracks reach the bonded
surface of the mother substrates 91 and 92 across the entirety
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Thereafter, along the fifth to eighth main scribe
lines M517 to MS20, fifth to eighth supplenentary
scribe i5 lines SS17 to 8S20 are forned on the side
opposite to the panel substrak8s-904 respectively
between the first nain scribe line 13 and the second
main scribe line Mbl4, and between the third main

sc9f BBe yerondnelancyiie ddneSha; n Inthipeay nghe bonded

M3Shed P bubsith@tRosd ad sut ETormd khkr 84600 rAli® 88rebk 1ine
Eg%%g the fifth to eighth main scribe lines M517 to

and unneceseary portions are renoved. As a
result, fourpanel, displays 90a can be obtained. In

t hi f
07 (o1 nd BEe! b Sla 5 GALILRIASHEL DSuld 8 soumen
bovRtR soRibiecline M6 shdpd supRlementary gonlber dineFS15

acsma fhertieBipbebieftatPSsdr NAS 11 Re s wa:@lacééhé&ivaly

fo cross one _end surface of .the bonded not her
of OBCEPY P06 ORPRAT TR TR e RANPL FUbRiFates 90a.
Furlulner thécbdndead motletyyhidbstymail) 90 el nisyertla18y cut

li t Lvel
oriEang s hivy el sLEIBECTLUR, Heh TARE o £ oot
t hecpbpRslige MHEe. and surface or the other cut

surface. - 129 The present invention is not limted

to the method in which the first to eighth main
scri be |i nEReRaEray, Psmy fhe féfﬁhdt%c?%ﬁﬁﬁhrﬁﬂin soribe

enl:l.iieﬁ Ws)i'?t'lftﬁ MSIES ﬁfﬁr? wte:lkf)&htrt gn.%]l;]dﬁde ry scribe
aces .0 t he (0] e t her

Dobiged a9y T d R rBlmel” oR B8 S ife iRgRite it the
I i pagel w&tmw@urmamm@ El.'ﬂ!:tmﬂ dhes flrddic main
bo r th d
su??ag%gqéir}gétjhss%fa ﬂi?t 0 tﬂﬁﬂp ehlht h sup g’r%g‘n %{51‘3‘4” and
schetieaen fhe Ssivdtrm*m@crsgzoléne Mﬁimdathgsﬁom‘eh main
OUjeBibé AR OMsIBe bRnded tmt ﬂ@ﬁdé@ Mﬂﬂ 8h8s8%akR 90 are

t he opposi ng, ot her. .out s shown _ in Fi
6aSu bR, ple L ATEn e Siatt aopbBe A imas, MERTto MS20

andunnacessaryportions areremoved., Asaresult, fourpanel
displays 90a can be obtained.

Inthis example, the first toelghthmain soribe lines
MS13 to MB20 are formed between end surfaces of the bonded
mother substrate 50, more specifically, formed across the
entirety of the lines to be cut D1 to D8 formed across ona
end surface of the honded mother substrate 90b to the opposing
other end surface. Further, the first to eighth sup-
plementary scribe lines 8S13 to S520 are respectively formed
a¢ross the end surface or one cut surface whieh hag bean
out to the opposingother end surface or the other cut surface.
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of the nother glass substrate 10 by about 0.2 to 0.5

mm nmay be the start positions of the first to eighth

main scribe lines M513 to M5 20, and simlarly,

positions in front of 15 thel@®her end surfaces by

about 0.2 to 0.5 mmmay be and portions of the first

to eighth main scribe. lines M513 to 20.. I n . thi

exanple. vHEh RIRBeRK {BPORRAERsIagNE dipttad Spotls method

anin ritiaitedhenfihet nod kdghtbbabiat @srOie dnhed? MSL 3 theMS20
d f_or c{J,bi

O nortes §Fees Hife ntfrdly o£LMhECI1fgdeg Mo oyt D1

VERO, D& dormes begwaersthatemdl surinase afdthsohended mother

d' aeﬁé 'EQE‘Ee Fo ! e FATER ¥ fo@ﬁﬁ%ﬁgwmmt&ff BBt bkOLines

SCri start positions fiTst to

e| Eﬁ%% T FR 5&?’6%5? ithesonsEnd supgage of jhe bgpded mother

g gaahseﬁ&tsndgsumaﬂﬁa Ohpp %@:{ t&lﬁﬁeﬁt&ﬁdrfmm@é &id the
e er SLI e (go. m.l,a e

"Ea5hb f R el AtppheRen Say r the' 1iag pef¥iHo wne

ei §820 ams fozyowidbactoae LivELatt suivElfe ¥ thenbbnded méther

h n f S 91
Eu?ﬂﬁ&tgoﬁ%zgé ot ogJ %%rgowe Eﬁi‘kﬁ%e A8 "Shown
veH‘l ¥dgure 64 ¢ pOsitlons mmﬁl apasst $xeme Shejonm gndsurface
esznﬁhé d i glinBeNgubs 180t e dig aﬁaauttmez fﬁd ot 5t fim may

e iBrthRes B RE Bk e st the 1 R0 AR LIRED IS deoribe

911andsoMS1s tdiMs gm.mnﬂhatlmii.tl.au:s.ynopaammeﬁar;mtﬂront of
fo fi e e r C es 55
to"tggzlaﬁgéfoéga LQPE&S#F‘% fé‘%\&@ d oz;e{é& ¥ :{.l?g%uey e ena
whperthanspentivetflgfst thee ahghitdy mgabsscatlbg binasM913 to
t oyghe opposi ng other end surface or the opposing

ot her out surface. As shown in Figure 10 64, positions
appropriately spaced apart fromone and surface or

t he one oulnsthiscexampId, hdsedette olit ©Oéx: thitedd NE62a are
pressaed and rotated on the mother substrates 91 and 92 of

the bondedmother substrate 50 to performecribing for forming
the first to eighth main s¢xibe l1ines MS13 to MS20, vertical
cracks extend in back and f£front direotions of the scribing
directlonwith reaspect to the soribing start pogsitions. Thus,
the first to eighth main s¢ribe lines MS13 to MS20 to be
formed reach oné 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 eighth main scribe lines MS13 to MS20 are
in front of the other end surface of the mother aubatrates
91 and 92 of tha bonded mother subztrate 90, since the vertical
cracke in themothersubstrates9land92extendinthe ggribing
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substrates 91 and 92 of the bonded not her substrate 90
by 0.2 to 0.5 mmnay be start positions of the first
to eighth supplenentary scribe Iines SS13 to SS20.
simlarly, 15 positions in-fAa® -of the other end
surface or cut surface by about 0.2 to 0.5 mm may be

and positions of the first to eighth su Ienfgtary
sciipeckinns BRe3f1rstsbe otghthmdints &5C of1ppg M513 to
f i M8L oo BeRbEmEai Xefdk ithe otfieli ard dviifhde d¥S2leandther

the first.to gight ppl ementary scribe |ines SS13
toggéigrﬁﬁﬁs if%?ﬁegaacross the one end surface or
one out surface which has been out of the nother

substrat eSpgdg amo.gz Hatl Qech&@ﬂ%@ HBEBEEa??bEBrELEmt f1rst

the other and surtace or the other out surface of
notRepighty gupphementary ngcyibe a-'!aﬁnmes%%-'hch'o?S%ﬁeﬂﬂmﬂs

fi bﬁ% Eﬁdethﬂﬁfhcﬁ?ﬁtnoﬁﬁrdlz@ﬁ buﬂﬂﬁr:WSBélﬁ)lﬁﬁobéaﬂ out of
Irs 0 el e | be A
{0 PRe oG LB FEF RS R D e 5obhe GRpo8LRg Sther end

ap puefacaicd yhe pppesangthieromt bardacsaeendchs shokwadsn Bigure

SuBte EaRt el (o gl s R B e eyprace

t oorpddiet owes dut faunfiacet whilchihags gen wpY € bhe (mether
ot %g%st%tté%&a&ﬁwz (e 1y l&%mbﬁb&abe%ﬁi,aaaata%o by

|£ure 65 1s a plan view. for il ustratln%
an8t-ReFo & MpmpYt e S Yokt peedtignenet jdigFlrst to eighth

sula bﬁl&nQﬂ&y O&kﬁrﬁa laneRonger nychessaobst r similarly,
econd

h f d
ScPPEREeRE IR Shsns arhor P FFGR RE E gpoeace
whdgl sbba2ap . 3|MDgOﬁ5rmm may becend pnnttioma b€ the first

D1 t%n%ig%lt%g Isﬁ:@&l%@%ﬁ:ﬂ%ﬂ@ﬁ.ﬁ”?&{mﬁét gsﬁg @Eoggzot he

hori zont'a I'on are“respective
verti cal cracks which extend to 90@6or nnre of t he

t hi cknesse%ur%e:hiaeamrh_ebfsmétmta&staJefgxdc%aa‘iﬁxoabnbe
t he surfaces of 10 not her subgt&ateigh and 9

| e BB 3 B M2 arepHotDe £1Es SpDfentntary

scribe lines 8513 to 5520 may be formed across the one snd
surface or one cut surface which has been cut of the mothex
substrates 91 and 92 of the bonded mother substrate to the
other end surface or the other cut surface ¢of the mother
substrates %1 aznad 92, and the other of the flrat to eighth
main scribe lines MS513 to MS20 and the f£irst to eighth
supplementary soribe lines S$13 to 5520 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
eubstrates 91 and 92 of the bonded mother substrate %0 to
positions in front of the other end surface oxr the other
cut surface of the mother substrates 91 and 92.
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90. Thereafter, in the area between the first and
second nmain scribe |lines M513 and M514, fifth main
scribe line M517 along the fifth [ine to be cut D5
along the vertical directienl3ils-fornmed by the cutter
wheel s 162a, and fifth supplenmentary 15 scribe lines
SS17 is farned on the side opposite to

subst r at eF D& s PaBdanapiry f?%nﬁ'ﬂésg’f‘?f#%?‘hother
SCLbPEoe | Pt MG BuAg @ pandlOsuhetiatehi 80a out of

I th fifth b
s o
c r ﬁssst tadral bBecehdamals em:rﬂd:mﬂ-d-negcl‘lsbé ang, M Ldcayge fermed
’\’Eég‘n@é‘%utfeefxt Hggaig iaﬁhbeai%mne Melahe uﬂaeseaahdt henes to

el n d then is inver

18Dadeut et awdfl? R hEhe (hended fppthak n?‘a‘i"i'/t’é%?? b%g along
| pRa B3k mﬂahaaifm'cid;ﬁ ke Fdpatit 13alihEokhad bySidrtioal

andtheflf h su a scribe lin S1.7,
foFﬁEﬂkEoﬂF&ﬂBoﬁggﬁnaﬂ;ﬂ %ﬁg gﬁr'f'%ﬁ"%g.f & ?]gz}?sses 0%
si gheambyherngthetratas bel veed 9heffomsthansustecas of the
maj n i t 0
TehAeFEE HEhkLASSoY D B 21U L SRR plitnedinippesace
|1 89 .t CThereaftms, Hnthen@reaas Desyeepe §heo FA5RH, aps Recond
SURRL AR P 19 hlelsies '&Q:d5ﬁ§§4 re4fih mada Qmwe 19 nleMS17

the panel subst r at es, 90a. r vent
ScRIpBa TREAETD Linmto baent a&ﬁmﬁ Raha il asrection
sc ri'sbﬁohhék!? %ﬁﬁi& cuRR@rovlibé L sdis2a , sand kfeLﬁtmn supSiémentary

<1 werabe Lot t B0 Fokmelof e £fde BPERa1teCko Wil Hane

scrsiukmetlnaltes mnmmmam fron theof b thmaln scribe
su gﬂ%% YS,_&,% gbg lgi R8s 1591mmt 0 SS20 pass across

thé secon main scribe |ines M513 and
14814, it is ensured that vertical cracks formng the

first and gecas BRampie’,i e F1Fen MBS scxibe\VBide M517 and
reach the bonded surface of :Ié{}s :[mt Egr ubstratt’ts eelgslcross
and st LF LR AUPBIRBEH tACY T AR AT 0e S5 130 SRR LY,
entiHeetfdrat and second main scribe lines MS13 and MS14.
£41fth main scribe line MS17 runs over the second main soribe
line MS14 and then 1s inverted by 180 degrees to form the
f£1fth supplementary scribe line S517 so that the £ifth main
goribe line MS17 and the £ifth supplementary soribe line
8817 ere formed continuously with one soribing.

Thereafter, similarly, in the area between the first
and second main szcribe lines MS13 and MS14, sixth scribe
line MS18 1s formed by the cutter wheels 162s along sixth
line to be cut D8, and then 1g 1inverted to form sixth
supplementary scribe line SS1B on the slde opposite to the
panel substrates 90a. Further, seventhmain scribe line MS19
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10 of the first and second main scribe |ines M513 and
14614, and a pair of the panel substrates 90a are

obtai ned. Before the substrate is cut into the pair

of the panel substrates 9Q0a gz this point, an area of

the bonded nother 15 substrate 90 whi ch has not been

cut is referred to a second substrate portion 90o0.

Nenia s@feftRWuppleantay byibé Hnps 8539, andiddght main

:%?Jog.ga S;g %I ne ﬁté:‘?%é C%ﬁ%&&ﬁ%h&*&%ﬁ&ﬁﬂgﬁne‘ﬂﬂbs S520
pramﬁdrmm@ sdpidaEdyain Kyrohe $inea the Hfthtorsighth main

bterﬁ 48 §l7 ¥BiM¥e0 nﬁd‘bﬁb'f@.ﬁfﬁthgﬁb éigﬂﬂhfehgplamentary
vert| Irection, and third and |n SCr

! an e ianandSHEL o k5 A0 pR8a s, the Eifk Aid Becona
eﬁu‘»ﬁﬁﬁ&drﬁ.ﬁe%ﬁ%ﬁ Mmaeam Mshia ,t bt disnensoredf thake vagtical

m)t her, Str at e 9 e f f
s
suimi MEld eeachmee elwrtd:qd siux fere afeﬁi@)é!%'é@? Epostrates

tmfu'ni gna@&t JOURE 'Eo%'a@l mglbguﬁaegsta/sb&m M6 entirety

mai n scribe |ine and flft up nt ar
s khe méfﬁsszpdmww qu BRFHS "&ép&g:{l% he' Ms14.,
al ong 4 EF‘ai/ﬁféf' Ofle GRS iNMetritide MHa A idietalnetk.
M522 and tenth supplenentary scribe |ine SS22 al ong

the tenth line to be out D10, el eventh main scribe
| i ne M523 Bsfukect ke anbstsatel byrout dntoethe pairiofthe panal

al mo r
DB 1P fe Y s tple aldfe diabRal, Hié viitied mothe
suppb%tmtaﬁp wbiphchas motsbesnapehdle W@f@ﬁaﬂﬂt o 3 jspeond

tos@ﬁsgyatplgogffoﬁw_nti ally formed outside the
pane substrates 90a so as to cross the third and

fourth main scribe 5 Iines M515 and M516. Thus, the
second subséxt} agp@hbwanifAOportsowuth) afdFigpaer68f on the

oAEbo R TS Bt gyt i B beBFASERL qorive
SSZinedVISBQA fthep s trtiear ﬂvhpgtlsaﬁQZa are pressed and rotated
along the lines to be cut D3 and D4 on the bonded mother
subetrate 90 along the vertical direction, and third and
fourth main scribe lines MS15 and MS16 are formed by vertical
cracks extended to 90% or more of the thicknesses of the
mother substrates 91 and 92 from the surfaces of the mother
substratas 91 and 92 of the bonded mother substrate 90.
Phereafter, in the area between the third and fourth main
gcribe lines MS15 and MS16, ninth main seribe line M521 and
£fifth supplementary soribe line 5521 along ninth line to
be cut DY along the vertical direction, tenth main scribe
line MB822 and tenth supplementary s¢ribe line S822 along
the tenth line to be cut D10, eleventh main s¢ribe line MS23
and eleventh supplementaryscribe lineSS23alongtheeleventh
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10 third main scribe lines M513 and Ms15. For exanpl e,

as shown in Figure 66, positions in front of the first

and third main scribe Iines MP13 and MsS15 by about

0.2 to 0.5 nmmay be end pofsgons of the fifth to

twel fth supplenmentary scribe |ines SS17 to SS24. In

such a case, vertical cracks formng 15 the fifth to

t viRilrid h:cﬁ%l%pbﬁmiennar yasdrtbelftnasaBslFortbsSine M52 and
ext e in the.s T f I

P sl ot el A didbals ciPldureen
enlirmetty beuthRlAwine seapsetiphdy fapmed eulvsé-&lc Ebeﬂﬁncl

hﬁh Y4ehBaldifas @0 Ofosd #ES HErd AhAREbUItICMASA seribe
ot her for cuttlng thg % bstrate.as .descr,ibed

Sbbbaes MS15 AR NSAE -1 Tave- &pe pprapd substhRte BAFFAgn 900
| i peSeldBl 3nd a Nl s ﬁmamohtaimtm 908 sxe cut.
fourth lines to be cut D to D4, and then, the fifth
mai n scribe line M517 and 25 the fifth suppl ementary

scri be ti rket S887 nathenetemsarmi thagcrihe ff fith vteg tiplfth

t h&rﬁgﬁrtﬂ%ﬁe%%mbg gaslﬁi %%985553&O§J‘Qh%effﬁhﬁ and

Cr I t he seventh g
Scth e mats EELhe AARSENEL] BRAMARE n ZAHSEAMDI40ab shown
VB2 rilfhsied 16661 m:ht:&stmn HANERbRE \of ¢hebel ret@n@SPAiatanain

't RECkBS o i8an HEES o dNRA Y 20t A8 15 T dfey be
t hendeportisndet [theesifith thetwapfibnenpplymentang acribe
i I9Re [%Jtﬁ:[?%zﬁgm:?g%&’éﬁ fyﬂ%éh VR 541 BrREKEYEorming

i nVert I ne dégrees after the
cr the fhfth tnetwe&ﬂmaﬁnphegenteﬁmq%ib%ieesrﬁ’r go 8524

E oS d RhithdEapi ¥ RY Jﬁed'ﬂidtﬁt I shbNEL £th 80 twelfth
SCril ol

£t f tt th |'s, 90
ouwue?gea%’i‘bﬂ;&w%fﬁer'c@ Bf et B POTRERnEPROUbT ety

SChiebehel ma&s B8ErmBENlEResLMSLTNEs ME24nd
suppl enentary scribe lines SS. First, Wth the
scri bing nmethod shown in Figure 57, four
In the case where the soribe lines are formed to cross

each other for ocutting the substrate as described above,
as shown in Pigure 67, first, the main soribe lines MS13
to MElE are formed along the f£irst to fourth lines to be
cut D1 to D4, and then, the £fifth main scribe line MS17 and
the fifth supplementary soribe line 5517, the sixth main
gcribe line MS18 and the sixth supplementary soribe line
8518, the seventh main soribe line MS19 and the seventh
supplementary scribe line 5519, and the eighth mailn scribe
line MS20 and the eighth supplaementary scribe line 5520 are
formed to respectively cross the £irst main s¢ribe line MS13
and fourth main scribe line MS516 such that the main soribe
lines and the supplementary scribe lines are formed
continuougly with one scribing by inverting the line by 180
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scribe lines along lines to be scribed SI to S4 with
respect 10 to the panel substrates 90a (hereinafter,

four linear scribe Ilines across the entire

circunferences of the panel. gustrates 90a will be
referred to as main scribe line DS1) are forned.

Then, outside the. panel substrates 90a with respect

t odbheeennaftaerr tihey | dxes DIkved alve fonrzh mabnsecribbe line
Iiﬂg 2 in 15 parallel to the main scribe |ine DS1
spaced’apart fromthe main scribe |line DS1 by about

0.5 to 1 mm AS described above, when the sub-scribe

line DS2 i mﬁﬁesrﬁiw 4 B chetRdaR Bﬁ.aﬁWw @oﬁiipu&tfr&ug
apart fromthe main 0 scribe |

appl FeE1Pang BRFTOEHMEAT AHIND ﬂ:h\W‘l %HPPéYoPPHBéS napa out
t 0gEEh ehéobﬁﬁﬁbanmdtheﬁt sﬁl‘ja bEat8e96 Cchybesihg nésubbe ascribe

f b
S8, 5L mp15 SRLAGL TR 3hs SHRCLEAE FodlhtbD ot 1ance
f oBSe Firsbpmilsdh thﬁ sarﬂh&ugmﬁh@shwntﬂmﬁwm@éﬂ four
cr ﬁﬁﬁh%ifﬂegilfoﬂmiHSa g Bes&ﬁi-ﬂ?e& g1t &%y Wﬂ.'tﬁhrespect

has been alrea e conpression force

i stapphe panesd ﬁ%*ﬁﬂ#%%%dm%nﬂéﬂ%ef%? fiiggar scribe
craahaﬂaaﬁadﬁkndunﬂﬁr@csﬁ&uhfekeﬂeeasiﬁﬁﬁp&ﬂ&ﬁsuﬁstrates

BB oL BobBr R0 A P A i bl 55 e,
30Th|ene O6teide the pamml subetvetesc®a oritdk yempeetdto the

_ _ 5 c
SuBEEF, pER e TaRe [pRTC EBlz DN 1hoE QIDTRCRROIC e a2 1o

suPPFedlsl tacthdmedn ssydder ding AL apecysl gpaghefrom the

bopdad meiriee Juhat bgieby ab8at bDstBbSiewmaipl e, as
shown in Figure 69, sub-scribe Iine D92 may be forned

continuously after the main scribe I|ine D91 w thout
separ at i ngnhmm.’tt&rd whewlas witdia theosubhecbibé dineaDE2 1a

Ueh e 4457 Plphlls BPIARLYRBStp WAL LS Bant Lt

sheswibe Hnp P8l 53, styans 38 ramé.ilqmt;sa horizontal direction
which 1g orthogonal to the formation directlon of the soribe
lines on a surface of the bonded mothexr asubstrate 90 when
the sub-soribe lina 52 1s formed. Thus, a comprassion force
ls applied to surface portions of the vertical cracks which
form the main seribe line DS1 which has been already formed.
When the compression force is applied to the surface portion
of the vertical cracks forming the main scxrlbe line DS1 as
such, a reaction force is applied in a direction to widen
the width of the vertlical cracks forming the main scrihe
line DS1. In this way, the vertlcal cracks extend in the
thilckness direotion of the bonded mother subsatrate 90 and
the vertical cracks reach the bonded surface of the mother
gubstrates 91 and 92 of the bonded mother substrate.
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are first formed along lines to be scribed SI and S2,
and 10 then scribe lines are continuously forned
along lines to be scribed S4 and S2, as shown in
Figure 70, the sub-scribe -lhng DS2 may be forned
after the main scribe line DS1 is formed. 15 Further,
as a nethod for cutting the substrate, a nethod in
whi ch doubl e scribe lines are forned on the bonded

th her SUFf%@,(L.L%Se iet,h 9&%&@%&5&%@%9\/\“&@9 béribe

erla substrate, are bonded
moLhae DI RAY ec £ oREO o EER tABUSIORTISEEBRCTRS, MakR Scribe

pr%ﬁﬁatnipwhweﬁtl aSafDig Ithd badtbe ihes1s Wean Erem the
substrate

subst S_S shee
OB HORE o TG FEtRacaR B FhEc DORNG R B REF | GUDS brate 90
mea€tesl thebnbint #csibé binechBli s fembedrate, gl ass
substrate, sem conductor substrate or the 1like, a
method for cutting the substrate by using, Ear
exanpl e, 2Burtkermorghas shawrcingigaye 88 Cuhenipribe lines

bl Qﬁﬁefilrgt af@ﬁﬁ’e&“% &g 1Hed & Fud‘%c&%eﬁesws&ﬂd S2, and

Furt her nore strates i ncl ude, ge3| flo :L
susgﬁnaﬁeriEEbéﬁﬂea LB PPRELPPRRFLY dorlgngpbines to
Sape a@ﬁiﬁwesaoanaosmﬁrassuhawhamsmgufmmdtnat #6b-scribe

substr farnmed by bon y e
suarpapBz, Raficbs Yathes  ducr HRRRRLA BERLEY RASDen 1
noffbemegdubstrates. - 136 - <Enbodinment 3> Figure 71 is

a schematic perspective view showing an exanpl e of

anot her enbodi nent of the substrate cuttin Sys
accor di ng FBrERerpras himgthadh giog, cpt tiRg) gm’F?ﬁHPEeref a

72 methddPi@Mhicheibld @orilbel 18h6s Gid FBgmEHdChe bonded

{ fti
yBether, fupRETabpacUHEEE hn PSS SUBEEFaFEE, Wiloh ts a
In&bwdeo&thattiubmhtatmal substnabea prerbbnégdods mother

Su%?:th Q:'i%%egndhﬂ S%ee‘?ﬁd HQScﬁiﬂgae However, the present
dnvention is not limited to this. When the substrate is a
metal substrate such as steel sheet, wood plate, a plastic
subsgstrate, and a brittle material substrate such as ceramics
substrate, glass substrate, semliconductor substrate or the
like, amathod for cutting the substrate byualng, forexample,
laser light, a dicing saw, a cutting blade, a dlamond cutter,
or the like may be used.

Furthermore, the substrates include, besides mother
gsubstrata, a bonded subatrate formed by bonding the same
type of mother substirates, a bonded mother substrate formed
by bonding different typesa of mother substrates, and a
substrate formed by laminating mother substrates.
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pl ates of nmetal substrates such as steel sheets, wood
pl ates, 10 plastic substrates and ceram c substrata,
sem conductor substrates, and brittle materi al
substrates such as glass supsgrates. Furthernore, the
"substrates' are not limted to such single plates,
but al so includes bonded substrates forned by bondi ng
pajEntboafimmmistayat es and | ami nated substrates 15

f orned by gy gp.trlgat,hngspé' é&&ﬂa@f@?éﬂé‘eﬁ:tm viaw showing

substrate ¢ stem accord resent

i rareeiamplouptt neob nEcemhedioent @ tha @@?#ﬁﬁ%@wing
bagddikm ackariifl f@tﬂw ﬂéaéﬁtauhﬁsﬂﬁkﬁsihmma Figure

other into_a plureﬂﬁg L Qaned suﬁ irates di spl
pet o4 BBL AR Y LEE éérf PEPSLEAER CRRELOS FYESEHp) & toure
parmlissubsn.aatm{rch:srﬁtmy sudatirateosdetingbsystems) ot the

he | di.
{ Fraaeht dellentyn |- 2Rb2¥ 2R03" i1l iR S ees
ook dinkp hop Enrabbty roh suba T tede and pbsotimlp@e single

uni {5 R0L 5&%%0“@5%9&9& sdé‘?:! iz BRekh Uhetttds , Bobisf 1ates,

conveyer po t1on 0, a steam br eak uni t pOTtI on
a BIARE}A euveam/tﬁg aRft cESPILGN SuBE traten, Remiconductor

| N S Pl &) tarm)tbtﬁﬁgl%ﬂatagdaa @ﬁ'ﬁ@tr%ﬁém fiach o) glaas
se rati o or on ed N ubstrate
o AT Atrabed or P RSETTR Ehe A TRAHES. checpal Lipited

whte mws wiinglienglabes , (ot |mo3mc1ud8§ borsdéd catbet rates
PR LR LR R AT SR L0h SR L ahdRatB b raves
448ormed | by sl wninating cpatior (of BphattaRsy at e

carry-out aide in the follow ng description. In the
substrate cutting system 5 300, a direction in whi

i ch
the subst rER@EUBFErEse FPEGLineSyEemAPITdRg Lo the present
di {1 Reeh€0¢n butthdbbaabi bt Bhbetratd S0rEined by boding

ok BB S ed e SRR R S M fepe Hatity
of panel substrates (display panel honded substrates) for
producing, for example, panel substrates (display panel
bonded substrates) of the liquid erystal display apparatus
which are honded to each other.

A pubstrate cutting system 300 acc¢ording to Em-
bodiment 3 includes a positioning unlt portion 320, 2 scribe
unit portion 340, a 1ift conveyer portion 360, a qtcam break
unit portion 380, a subgtrate carrying unit portion 400,
a panel inversion unlt portion 420, and a panel terminal
geparation portlon 440,

Regarding the substrate cutting system 300 accoxrding
Embodiment 3, a gide on which positioning unit portion 320
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direction orthogonal to a scribing device guide body

342 10 of the scribe unit portion 340 in a horizontal
fashion and the scribing device guide body 342 is
provided along X direction, jERe_follow ng description
will be made with reference 15 to an exanple in which

t he bonded nother substrate 90 is cut as a substrate.

Fi 1stroddiad anded famrbar t6 uhstd sudsdFaties cezry-dd snde and

h
e BESLIGOUNGle BREELCDGR0LRY BeLRELYARD pEEVLER aao
unig matm 1 Gefezred thea%mmsfmalt@r cgymmﬁ:esgoe in

Ontﬁg f%lflcfvﬁtngsﬂgéﬁi- £18HPPOI tRE AWMt S4bAthol Bfatem
scribe unit tion 340 and positions the bonded

motfer @b@%?ﬁ?'éi% 15n v’héclh e s%‘b%??’&!ﬁe%uﬁﬁ&rt?“i"@ried
pox?tﬁﬂtfﬁﬂé‘fggw%thdﬂﬂbdﬁﬂﬁﬂﬁéﬂﬂxafhgiﬁaggghﬁmﬂkhm the
uni § on | udes,, a |
o BhRREENtS st ot p e S ctnd SBFERES Syt atde-
33Thewdidrhotdopr dwni dedlall orige Yeubstestesnass merried 1s a
L

Dodiibbei5h HELHOSora Yo ta Phor B fng Heva il dds &Y sy 342

m)‘aﬁtﬂi*@ QY igtzﬁ WRA t3BOYLhop 340 |Ig ﬂv\PPﬁiFFrétgéH Hashien and

30tﬁ86acﬂﬁiﬂ§SIddv&@dT£b1ﬂﬁd Pedy | 982328 Pioi¥ed along X
| ude gui de bar 325 el ongated along X direction

pr $F8€§18ﬂ the nmounting structure 330 via pillars
328 on the substrate carry-in side of the nounting

structure -

theuguﬁde gggf§;;$§$ﬂgE%%F%Hb%EPE£E¥%§%B?Egié%ﬁig%ﬁﬁenae
32801 3B pe¥erRde yin | vieichicthke handad tnothier cfubstmnate 50 is
roLh®r g %Z%u%*t%t\éﬂ | 1 7 DRt 5 13fd &r;%h'd%df ﬂbtﬁgfr' %ﬁ'@@f:@gte 90

the banded npt her substrate’ 90. gu
i ndf E@e?ﬂ&dp#ru‘%%hw%ritg‘l@am@sﬂzmpsri%m BY 2 GRXTYing
boadedcaunaar s1seins) bBitthePfoimubadaphic TRES| €ReSoritioning

unit portion 320 places the bonded mother suhstrate 50 on

& first substrate supporting portion 341A of the scxribe unit
portion 340 and positions the bonded mother substrate 50
on the firgt subptrate supporting portion 341A.

As shown in Figure 74, the popitioning unit portion
320 includes: a gulde bar 326 elongated along one slde edge
of a mounting structure 330, which is provided along ¥
directicon on the mounting structure 330 via pillars 328;
and a guide bar 327 elongated along the other side edge of
the mounting structure 330 in parallel with the guide bar
326. The positioning unit portion 320 further includes a
guide bar 325 elongated along X direction provided on tha
mounting structura 330 via plllars 328 on the subztrate
carry-in side of the mounting etrueture 330 between the gulde
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rollers provided on the guide bar 326 for positioning
the bonded nother substrate 90. 10 Above the nounting
structure 330, a plurality of suction pad bases 321
are provided between the gui gggbar 326 and the gui de
bar 327 wth predeterm ned spaces therebetween. The
suction pad bases 321 are held by a noving 15 device
3Xiawprang dedl dhargwiplEerbaaurdzite of the nounting
structure 330 on the guide bar 326 side and a noving

device 322 provided on an upper surface of the
mount i ng e gudde ba3d2§And Ehgurngtde Har3d 6 Jespeativaly

ThenSlisdd Paa@h@..s_efr S£ lrd Nk aitien S BRICFh B8R w111 be

Plurality of the suction bases _321 ecei,ve th onded
irirerda hor Has Ugan e e BHdRd, FRRNAR SURHERLe 90
shrive)gunifdd var Ba7rnehcitaps, aaplusarkty hef ppnstesks 324 for

Lo 1 5 PR L SR Al S irence

“suppbiex s paridesh ogy theofrudde barr3dé few tpguktianing the

34&@@%%%%11%%@@39 carry-in side and

walts at the position of the positioning unit portion

320. Thepluralityofsuction padbasea 321 hol di ng the

fb_onded 38 m@rtMWﬁﬂm@&&q&tdnﬂmAidge avpluridity of
irst, substrate su ting portipon Vi n

achRe RO AR sands DA 450 PVl Beth TRE G var
pl 32€d and t hbef igwtdesubatr a327 suporpredeperminad spaces

34 2 he | ' |

ot Pherapdtieet ' Ml S0E LA podedtadt keiffiefd by o moving

sydeehea 0323 cpsevifdgdt on ERphYERAEnBUriagee o the imounting

dosﬁnﬂ@tuit:a@wgp: fife Sa_:%iﬁiid gtge 51('16 1 dis ﬂ%ﬁhﬂq'l(éﬁlﬁh&%vice

an e ste uni porti on . e necnanj ca

SUS R RV B PP oRReT IR AR R UTRUs g structure
330 on the guide bar 327 gide.

The sauctlion pad bagesg 321 in¢lude suctlion bases 321a.
Plurality of thea snction bases 321a racelve tha bonded mother
substrate 90 from the carrying device (not shown) ¢f the
former step, and suck the bondedmother substrate 50 by sucking
devices which are not sghown for adsorption.

The first substrate supporting portion 341A of the
scribe unidt portion 340 moves toward the substrate carry-in
slde andwalite at the position of the positioningunit portion
320. Thepluralityofesuctionpadbases32lholdingthe bonded
mother substrate 90 sink into the walting first substrate
supporting portion 341A by moving devices 322, Thus, the
bondad mother substrate 90 is placed on the £irst substrate
supporting portion 341A.
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The scri bing device gui de body 342 of the scribe unit
portion 340 is coupled with the first substrate

supporting 10 portion 341A and a second substrate )
supporting portion 3418, andiz@s-the scribing device

gui de body 342 noves in Y direction, the first

substrate supporting portion 341A and the second

substrate supporting portion 341B nove in the sane
direction rJ- ki '

the sane tIT ?r% ééﬁ%ﬁ% danﬂng?E g?%? g'%sg%g%ﬁ‘fb%ﬂ eimilar
portd dad4in he sHPstyxagensuitdoor syetemppopLt esgording to

PO ENbYA1EhS aeaﬁesbtv&e&,y 1t de gt Rind1dldd Xhef supstrate
first substrate, su g, units 344A and a pluralit

of “BEEIT AL ARTLES LA, AR08 tHe G LAAT SR45BPDBAGR 24P o Dther
rmwrmldhan:lmaﬂhet:mm-ier det yamidart he mrhetngfdEnbodiment 1.
of the scribing device guide body 342. The first

substrate supporting units 344A and the second

‘substrate Fhepinnitkng davice nidieghedy 343caf thel soribe unit

f Ok idrﬁgib' Vs ?Hcﬂ-l%ﬂéa o ERCEAM Qe 1. RAF %Hh%ltﬂa"i:eas&gﬁﬁting

Y direction

fi Pﬁrﬂ% énﬁﬁaﬁ&FFFﬂgwhﬁ%@%&&Rﬁbsrsénaaﬂww8413
f | asid,sadthé abedbingdeliieg qulidd mﬁéu\mesam d2keb@ion,

i b EayeE B e B rrind Boriitpe 44 1N Ay th secona
t hesmtfnartst B\smmstt-‘engapsup pont3 4B novesti4iA mane direction
[ Ol QheiRi 161 LC RevlibRY hHSHe! Bolileaki' 8k Hgsgggseum.

supporting porti coupl'ed wth
axis. - 140 A plurality of the first substrate

suppor ti ng THe fﬁra%ﬁaaemtaré@wﬂtmg BoRiadat .ﬁm% the

spacesgﬁgere ween, % X direction al g

t hEFH SEraha Srpe 9 {RRFLLPR bidI RichpERsstively

guiloeslindidye $4Arality of £irst substrate supporting units 344A
and a plurality of scoond substrate supporting units 344B
whicharemovable in the same direction as the movingdirection
of the scribing device guide body 342. The first substrate
supporting units 344A and the second substrate supporting
units 344B are reapectively formed 1inearly along a direction
parallel to a frame 343A and a frame 343B (Y direotion),

One of the flrst substrate supporting units 344A
provided in the first substrate supporting portion 341A is
similar to the firgt substrate supporting units 121A shown
in Figure 43 in Embodiment 2. Timing belts provided in the
firat substrate supportingunity 344A are rotated when clutch
provided in the first substrate supporting portion 341A is
coupled with a drilving axis.
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A mechanismfor rotating the timng belts of the first
substrate supporting units 344A havi ng such structures
is simlar to that shown in Figures 44 to 46 in
$nmbodi nrent 2. The franes t11A0and 1118 in Figure 44
correspond to the franes 10 343A and 343B in

Enbodi nent. 3. As shown_in Figure 44, clanp units

i ncl udi ng ePhpERSItyich the &1l suhatigtiseprEPRyting units

f BHEA rag:;d airraRgeld m:.atg_ ﬁﬂéhéyémgﬁzi t%wd:w a@ﬁd%et_ﬁtwaen ‘
Irst Suopstr Su rcing _uni Qv

{1 Y LRk e, BeRagt s s AEAR pllE 488 wien

priche dezirdnd cdewriies gilde dmpdy 38 and 3438. As

shown in Figure 73, a pillar 345 on the franme 343A

si de whi ch suggorts the first substrate supporti n%
uni te 20 XBeghanysy fgrivatatingthe tipdnghald 98fhe first

Si %&ﬁ%ﬁ%'%ﬂﬁbﬁﬂhﬂ?ﬂn&&&%&?ﬁ ﬁ&hngpgl?&m dfeuctures is
il]a r .supportin oth e 0 e ribjn
GertELTag th. thasy EBRIR 4 et X Troth) L6 Sipdinshe 2.
| | Tipe £ ran=er k1 Xk andtlldEhin Figwrs 44 godrespond tdthe frames
| i peax %?&oifsnt M%mge:yi ce guide body 342 is

e substrate

25 noved toward t carry-in side, and a
plurality of First substrate supporting units 344A of

:he fidrtsth AS BR6WA AnSF SHPRO A I, LR iA DFs 388Audl 8 g @Mt hes
owar e

bstr at - i . 0 h
L oL Tote At 4peobind i Bef 80 Me kBt AL Rg draving s LBTnp gp1levs
of of hehe Ipihotaldtivt odn £iliretf sabetB4d84 supiposting tdieits 344A
fod : | e pozsk
P PERP180a e he kbt Ruballak L dd T e Ro¥edtn 3418 are
Fi Breelided ppnthe gides (¢ frames U andl BB, are

rotated. For rotating the driving timng pulleys of
the first _substrate suggorti ng units 344A and novi ng

the tini npHEPPYD IKFLGHrENER: SrPbblar J43cen Jhe fgame 343A
fradds 4Bk anspPeBts Nihe el oot phiaih §ru i aumsnacing anits

drﬁXiﬂgm?éeé ptiq.l\MyscgdtSh%nr %I‘xgt kggme 343B slide are heald by
the guide bases 347, and to the plllars 345 for supporting
both ends of the scribing device guide body 342, movers (not
shown) of the linear motors are attached. Thus, by driving
the linear motors, the scribing device guide body 342 is
moved toward the substrate carry-in side, and a plurality
of first substrate supporting units 344A of the first
sEubatrate supporting portion 341A are moved toward the
substrate carry-in silde.

When the socribing device guide body 342 is moved,
the pinion of the clutch unit on the frame 343A side and
the pinion of the clutch unit on the £frame 3438 side, which
are gngaged with the racks attached as in Figure 45 along
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of the pinions is transmtted, or the clutch on one of
the franmes 343A and 343% may be coupled to the

driving axes to which rotation of the pinions is
transmtted. 10 The second sufstrate supporting

portion 3418 includes a plurality of second substrate
supporting units 3448 which are novable in the sane
dithec Firakeas 3WBA endi 3g3BJi reet rotadkdt.he scri bing

devi ce gui de body 342. The second 15 substrate

supporting units 3448 have simlar structures as

those of Fhe fotating tberdnivingspipgPuinaxs oifhe first

fag. %fé@ﬁpbytmgeuaultlsmmananndmg tRee: Giify belts,
si de an 345 on the frane 343333{&% b
C SlssheraeReloth SAA0F Hobr TR0l ERTIRT I h A e BBy e
t %o;lﬁﬁmddeﬁé itPie fasﬁéeﬂdg vy agagaewhishinthes rodaltion
Wi t scri hi evic 0
Tt rhE BER b8 A1 featapl il et SnollAEGH G i of the
b fyesnair 34 38i nnd 3h:lairnmnerbs (:nuplsﬂoti\mﬂm c‘twenfnm@aws to

r d / for

Egihg'id?}ng ‘ﬁ?‘ﬁ arscﬁ% éﬂ\?\ﬁ'g?% g‘uwpggf?%?ﬁ%énds of
the scribing device guide body 342, the scribing
devi ce guingy badwuodd? bSbsey¥sfet y@sbridiey s ipividre 341D

carry-in aide_by dr|V|n the | not.or, and
pIATGIYAes ot PUNESIEENEE STRERRd R RN [ HPHAR g gnits
3w wnieh aeeoncvabibs timtthes upmer Alngohboni as 3k Sioving
al noyve t r d S
fSEee S bE NS iR TR I AL GAEK Bolp 5%,  JPig B oona
Semahait FAbs Euprorsdpgounihy Al m@rvesaalsilenﬂwqj?ﬂ#%ﬂ as
SIEMIAE & Eﬂeseibatt QﬁbE‘tEﬁEeS Hb.ﬁ b@tsnguam&hl BA4A, and
portion 341A are provid scrlﬁl ng Ebf%l C€ a th
gﬁ\é@%‘é&dmthesp%%a 31’Flé"b|'ﬁ1ﬁeo 43 f and the
ur\pilp@rtm fomne342Ame 34GB andet e o3 ntwrbeofattttrched in
cl Ut %.nvljelytted &:Llret:st:[c:rsrijl mit% ::.‘%espact to ¥ direction to provide
anarrangementsymmetricalwithrespecttothescribingdavica
guide body 342. The respective pillars are supported by the

guide bases 347.

Bince the movers {(not shown})} of the linear motors
are attached to the guide bases 347 for holding the plllars
346 which support both ends of the scribing device guide
body 342, the scribing device gulde body 342 1s moved toward
the substrate carry-in side by driving the linear motor,
and a plurality of the second substrate supporting units
344B of the second substrate supporting poxtion 341B also
nove towaxd the substrate carry-in side,

On the frame 343A side and the frame 343B side of
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side, which are engaged with the racks attached al ong

the franmes 343A and 3433, are rotated. For rotating

the driving timng pulleys of the second 10 substrate
supporting units 3448 and royvgfg-the timng belts,
clutches on both sides of the frames 343A and 3433 nmay

be coupled to the respective driving axes to which

I @il seBondfl sibetpate enppartitgn poirtion, 341Bt vtutich gmits

OB h"Enobl AP A" 3 0r 8RS IBY ALY ot ton

|V|n axes rotation of 't inio
| er»angm Diradey Waesotle sgiRing deydGR FRgde body 342

Sty Glote ,32he PAALOE! aﬁptﬂsvu@tsﬁluﬁm @:i iy 0] rm.-a*nhe 3432

bonded nDther sub trat iC ed
Fiaidde AT b FTCE 6 ROThE" s3hme 3438
agﬂm} viﬂieamamet engaggdpwnsnsmasrmkz mmaa @Mg the

r0VI For in Figure 71, the
cla :ﬁ?ﬁ? |nc UUes 4 éﬂh |ty of clanp devi ces
351 attached to the franme 3438 wi th predeterm ned
spaces t@%ﬁb@i&'@ﬂﬂg 'tﬂeaifmgi £t 1Ry p@'lﬁ.%%'dlntﬁe s3%ond

to cl anp 25 side ge of the 'bonded ED q@@ .r %
9@@%?@3%6@?3&5“343%%%4% andpaying e t 'ailbg ts,
d%f]‘ﬁﬂ%%brﬁrﬂ%ﬂ%d}dhdsoag thbef{iamestsgm ainid GABE Imay be
to t e Wi er S

| RSt $h TASRA Y s o Sk, segation
ot £ elrhes pstloatse 18 Ot vangmtt ted s tomtthec gdngchnon 3gne of the
Sl £fandd S L0 Y S48 naP He HorpieL 3 Tond UL LS dé%ces to

as descrlbe erence'to Figures
aﬁ%*%srotﬂl#@ of h@‘ﬁd&%ﬂ#?ﬁﬁ o¥E t%wiﬁ*se%m tted.
Further, in the above-described the arrangenent of

t he clanp device 351, the cla devices 351
ol di ng | HOSAeRRRRS ADONE Coh PEMAII e S TUCh PSS gy the
ONcléfp Sdded dent¥5 I oy cillampildg the sholhded tmother zubstrate

Or%‘ ?gwoﬁféhtfsté]gpgér%@d QB%FQhe first substrate supporting
portion 341A and pushed against the positioning pins so as
tobepositioned, isprovided. Forsawxample, asshowninFigure
71, the clanp device 351 Ancludes a plurality of clamp devices
351 attached to the frame 343B with predetermined spaces
therebetween in a longitudinal directlon so as to clamp a
gide edge of the bonded mother substrate 90 along the frame
343B, and & plurality of clamp devices 351 arranged along
the directicn orthogonal to the f£frame 343B with a pre-
determined spaces therebetween for clamping a side edge of
the bonded mother substrate 90 on the suhstrate carry-in
silde.

The operation ¢of each of the clamp devices 351 is
as described with refarsnce to Figures 49 and 50, and thus,
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and the frame 343H. However, even when the clanp

device 351 |Is provided only an the frame 3438, the
bonded nother substrate 90 can be held w thout

recei ving damage. 10 The sirygiure of the clanp

devi ces 351 as described above is nerely an exanple

used in the substrate cutting systemof the present

| Rt et 1351 drh & heiveledt Weemdttedbt | inited to such
structures. The clanp device 150 and the 75 cl anp

menbers 151 may have any kind of structures as |on

as they ceimxg:rhe;r.oﬂ.nhﬂhej aheyesidgscaddes Sheidfer t of

”D'Erpf cltaang:b L6 £, \éll%nciﬂﬁp%m:iéé @53 £6rikolding the

strate can be held b npi_ng,one
postdeh methes spbeteAte 39 1 16nroiadefaPs Hhg, qpptrate

SU&)&E ﬁ:CﬂHJJQrEHt dw;:eaeubncamnagonam 'aodﬂiedtrm 343A

th trat in Fi
e
at :Lﬁpbadiuedtdmd.yup'pﬂne fyaind3 433, tissbondedRotherianhatrate

b
cob ok neB Yy ions dReqm B adiige 0T Pire e

the upper portion substrate cutting device 160 but

inverted upgé %:%W@oﬁ%cl&m?l Qevicdd 351 as described
Enmbodi nment is attached to the

heoaBBors BeTe Ly o1 Aeerele e 1 the s fite Fitting

t hgykesRropatlel pﬁemmﬂ@muandng\dmmtms are not
Lid

[ PILREREH Y, alf G aihadls, LARR cdlinfloactibe £58 4R the

examatnp, membete !Lﬁ)be!ra}pmeo#“é'ubépﬂaﬁ’@ EEFFPF@’-“-‘-B ma long

gg%g@l&g%@ngﬂﬁ%ﬁ AWEH PR6 td100b eUESkEr &t &HbbhAgA mother

cutter mheel 162a for r|b| g
upgubsgrats 9 pshihap &b corhatEals Hir hemE L JB’&?%‘P%““G
90 cainMbeahel a b?ablathpmﬂglanergsli‘EScmOoantih.dlsid\e edge of

SR TERS Pk, ARV LrbtoR i, WEsBBlctouans

a defect in the substrate.

As shown in Figure 40 of Embodiment 2, the upper
portion substrate cutting device 160 is attached to the upper
guide rail 352 in the scribing device gulde body 342. The
lower portion substrate cutting device 170 having the gimilar
structure as the upper portion substrate cutting device 160
but inverted upside down as shown in Figure 41 of Embodiment
2 18 attached to the lower guide rail 354. The upper portion
substrate cutting device 160 and the lower portion substrate
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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to a Cutter head 162a having an axis ;Ln a direction
vertical to the front and back surfaces of the bonded
not her substrate 90 held by the clanp devices 351.

The cutter head 162c is npvpple along a direction
vertical to the front and back 10 surfaces of the

bonded not her substrate by driving nmeans which is not
Sﬁ@\bﬂquhGoCHhheEh&\/fmkeﬂ&&&ﬂﬁo!ﬁmm’t[m:meaieeIc:yatﬂmm:ld@vice

a8 A et REeR) YR £ b fip SR prd g flkp Shine rate
bloed éhedben ded tmakiesic mb@stnae;m a@e samidakecto p"@?ﬂ @hown in
| Bl RodhRaCil Ah Shrpoifiant of 1k olditdbly Wttithed to

ang ave protrusions, of
pIRckIED BphinEd 6ABI g the £ B HodASE K3 tisoEatably e tached
PrARt Qi ¥ heRldl £H2E HevrEhyg Gl €xiDE dircatdftesh 1@e visart10al

d I d Lai d Publ i ' )
B A on T NSRBI ST BReE o D e FRRR P ERLL St rate
14D Wb#eﬂhemlhwplctuﬂca;ﬂm .r afhe3gattex hpad 162¢ 1s
ilur%nt%va 1e Jl%%edj ﬁ&ig?%&l%ﬂj% I!.t "I:QJ1 A:%lég%ttro%tl:e and back

I'ng devic | nverse upS|

cusuxfactresif 1w hemdak naiher Fahgtantes s drdvdng meens

CUbrd &0 AdeNs € Srbhh (S Q‘ﬁeﬁb@t‘f@: 4ihed]s 182ha0 Y @ppriprantaly
to oppose the cutter wheel f the ortlon
RAGRA . ARSI (RS VIS PTAS A

1624L of the upper portion substrate cutting deV|ce

L0055 A b 5858, Ayt 000t e a6

emmthmga bdade eigh mtngdﬁéaﬁmaeftq havea centaspprtion
‘a width dlggceﬂhheﬁfv‘ﬁeﬁ{aﬂé%% Qkthle VOWBth an obtuse

ion ;ﬂbstrate cutting device 170 is ressed onto
X mgkesmqlamvdw%epmmﬁﬁ%ﬂ Rk a stamiged hedght

ghfoﬁhaa %‘?2?% I ﬁ’ﬁh@rﬁiﬁ% Zird¥h I’ﬁﬂﬁﬁ]ﬂiﬂuimimman a
SUBLFPIFESERNH H daEerELoThs T Toied SarosaseR LS bpen

Publication No. 9-188534.

The lower portion substrate cutting device 170
provided on the lower guide rail 353 has a similar struocture
as the upper portion substrate cuttingdevice 160 but inversed
upside down. A ocutter wheel 162a of the lower portion
substrate cutting device 170 (ses Figure 41) is axranged
g0 as to oppose the cutter wheel 1l62a of the upper portion
gsubstrate cutting device 160.

The cutter wheeal 162a of the upper portion substrate
ocutting device 160 are pressed onto & surface of the bonded
mothsr substrate 90 and rotated by the above-described
enargizing means and moving meane ¢f the cutter head 162a.
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substrate cutting device 170 In the same direction at
the sane tinme, the bonded nother substrate 90 is out.
It is preferable that the cutter wheel 1620 is 10
rotatably supported by a cut%gg head 165 using a servo
notor disclosed in WO 03/01 7. Figure 51 shown a
side view of an exenplary cutter head 165 using a
Sqfh\éoc?ei:ei- eregLuneaﬂzadﬂ' fhg k2372513 p\birt\zlloﬁfsuﬂ-ﬁti‘@‘_ﬁe rAitting
t 0 cutter a IO o

15 o8 ALPASt s et Brh Rongl Miihd o e BhnaSd mpthes

st:mlmt::lertd feo [bhopvethep abiovel- delsordibdd walergizd®g means and
I Pg ?],135 Vi n ,?,;@,p@

gﬁiﬁnq %\ﬁ:‘}tsab?w ewe rom eqlsis?%r otg&rqg rovid ug,per
vuraa:@tissm #ubatrete. cobtingtdavioe K60,apd; B‘i\eafowema portion
hahiiest i ) eIt g avedel !166§ﬁ t1é Nanid Hirdvnbpat the

|n Fi tjr-ﬁbgtz%?%[hqrédp hol er %{bﬂfor g%té-tagqg%t

FI at bevel gears 165E are respectlvel y attached to the

rotation agis, prL_Qfg,?ggyg YRR @5391_?{:&;!1 hﬁnégin‘ilﬁa ig

1654 25 so as 0 en% each ot her
stxaatately Bprroriciny 2t getter heathleh uekg Ansepyamotor

orai dWtsdsdl L rstg PpaAtyer. hol der mai ntaining
assenbly 1650 perforns an el evating operation having

the spindle 165d as a fulcrumand the cutter wheel
162a nove&":lgﬂnﬂ:ﬂdldehﬁwa Thaidd yaewhefidar Gikenipdfy Fhtter

o 1 ety AT hoRSE | CR1EHETEZUR B HORE view of
detthe aneldn0 parfti gfr 4hg3outterf head V68w Fhaemwp aedidre165b
expii&1a tgé'&é%n B G o %a%di%mqsa 1%%¥a/ Ao linvelk tea

this exanpl e tation axis of he servo notor

1658Rte. (ilnethpylevarazat of thhéiﬁel vellieléiei f hylder

aSﬁﬂMa{iﬂ,ﬁ'@ aduehitl € Wislsey hbeadg Qfslﬁlﬂéﬂtﬁﬁ et ttd¥ 1D §hen
0

TV EShae Exam sipe, M%"}ﬂl’ftﬂilaly rR3¥ed 918"Y Mindle 1654.

On the front portion of the holder maintaining assembly l165e
(the right hand part in Figure 52), the tip holder 162b for
rotatably supporting the cutter whesl 162a via an axis 165e.
Flat bevel gesrs 165£ are respectively attached to the
rotation axls of the ssrvo motor 165b and the spindle 1654
Soas toengage eachother. Withsuchastructure, by rotating
the servo motoxr 165b in normal or inverted directian, the
holder maintaining assembly 1650 performs an elevating
operation having the spindle 1654 as a fulcrum and the cutter
wheel 162a moves up and down. The ¢uttexr head 165 1itself
1z i1ncluded in the upper portion substrate cutting device
160 and/or lower portion substrste cutting device 170,

Figure 53 is a front view showing another example
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position control. Such at cutter head controls a
rotation torque which acts to bring back the position
of the cutter wheel 162a to the position which has
been previously set 10 to thﬁ gervo not or 165b when
the position is noved fromt 1% set posi tion, and
transmts a scribing pressure to a brittle nmaterial

SWRShI @her SHHdMh aag,h by A%aRN e i Ny g’ﬂ; i1s tdian le, the

cutter head i s nove rizont al ection

f Fahatdan B§1F|‘?fe§h6n5?ﬁ'é° RS 16Sbher &gt @ogeyected

| ROttt nb2 A Gihdnithaa nielgy @ sBiW1yl G¥Eacontrol s the
position of the cutter wheel 162a in a verti cal

direction and al so serves as energizing neans for the
cutter wh&ble Ghtideer Bpads iu@i@@remﬁuemdlaadidm tisle eptter

t r r {1
| e AR EOE palietoEas bbbl BlE J Hflor by
b &P han Fentsedst r%‘ﬁ‘éhgﬂé) ¢utterihand mﬂt@dﬂllmgt amtieflon
I ﬁ:o&Qﬁﬁ gRAeA Hbih 'Ed"%ﬁhﬁﬁﬁﬁckntha ﬁ&&i@i&g d¥ ehelb@tter
t(i varlan% |nreS|stanceaI%F to the cutter
Wﬁé’@ e POBALEPRg WRd che PAS, REENaREViguSly set
sdrd bel £eewo Widtorh i:lglsbqwlmén thhet Maheif:ﬂrmﬁdn%v‘b&lﬂﬂdﬁf the
C nge
DS ELUIR0 IPEDRIRTFY PuBEEbOTk Sy ek e
s ORIl eﬂbéitrsyevﬁ%rawngcxmim ronmragt:knn t'm which the

aputder HenAG ﬁ.@,k;@,u ant t8e BRMA2bntHb! a&rw@%r'ibnf 8b form
scrl gﬁ g.the bong not her substrate 9
% P58 BPi the ponded 'E‘Bﬁ‘i‘?%gmb‘?ﬂ'ﬁﬁt%i%er In other

sudm:tdzat ahlay shmosmbsbratlesnut:bnmgolsytharrbaﬁd.then of the

t 147 o ctursoftheup
port| on su %?'r %Fe cu?tl ng - det gifé’d’ F&ﬁg serves

mﬂﬂ|Qﬂ¢3§ﬂi$mﬂam63@@tﬁpwgt@ovnuéter7ﬁhapé ﬂéﬂallnlted
to the above-described structures. The 5 devices may
have any klnd of structures as long as they process

t he front B¥nvsingithe cuites Beadnineludingithe seayp motox

t @ described above, the rotation torgue of the servo motor
can be corrected while the bonded mother substrate 920 i1s
being acribed instantly in accordance with the change in
a scribing pressure dus to a varignce in regsistance applied
to the cutter wheel. Thus, stable soribing is performed and
gscribe lines with high guality can be formed.

A cutter head including a mechaniem to periodically
change the pressure to the bonded mother substrate 90 by
a geribing cutter by vibrating the a¢ribing cutter such as
a diamond point cuttexr and/or cutter wheal for scribing the
bonded mother substrate 90 may algo effeatively applied to
the cutting of the mother substrate by the substrate cutting
gystem of the present invention.
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substrate. For exanple, the upper portion substrate
cutting 10 device 160 and the | ower portion substrate
cutting device 170 may be a device for cutting the

not her substrate by using. haser. Iight, a dicing saw,

a cutting blade, a dianond cutter, or the like. 15

When the nother substrate is a netal substrate such

as steel sheet wood plate, a plastic substrate, and a
brittle

Ssubstrate ggghtﬁggébﬁgﬁ &éé@r g&: E'%?‘ oIB r"ﬁrcﬂ sattre farting
ofevhee| 1&@ mai dhe Bowgr pevitdent 6ubeﬁrptﬁgovh§th tﬂaevice

SHPHtdrd BolkY1 s Fikh thof ke ARV - ddEdrATIA bitdibtufes. The
d|C|n saw, a cutting hlade, a dianond cutter. or t he

§ MY hasany FndahBEEUCtRESE BT o REithieY process
suhat £@bAtCunti backdevirtacksl cdndehaausratzorts ofut the
SHF?LEQLEQCUtt'ng device 25 170 may further include

I'ng ass is tance nmeans f orassisting in the
cutting of the substrate. The cutting assi stance neans

may be, fpg-exaEml ﬂﬁ?@%ﬁ%r %&fﬂéxgr&mgﬁ#ﬁea%umng

the like to the substraie. neans g
(AEELPRgI 6@ RNE & Aoker l?r%P&yFHBBESHﬁPe%EH agrdevploe

t lneosmsbrs&t aavubea::bxabuﬁeiﬁg fHemotRSE Als it by using
hot air to strate... In th

BBt e o8 Dtang el poret Eind HlBen, € atempnd ot ter.

darlthelﬁmkand the | ower portion substrate cutting -

148 device 170 have the sane structure. However, they
may have different structures dependi ng upon the

cutting pékerrtheomothhs sulrtzate isng matalk sybstrate such

CEBGitdedNFnd O , hBSdiﬂQ&H a4 §1a§ +1B&uH Jﬂrﬁmvsu&ra brittle
portlon 60 is a device f t he

or r Cr
D BAhed AL HEDETEALS £ Eucly G GFTaiae, SubGhrathe dlass
phubskirayeof saetemtirtst sabe trageooti tige Wlkes 34ddrDbing

g{&ggrih‘és%q_- SUOSH] 4 Ko HBRRAL L AN ©Pua Al W Mampie,
laser light, a dicing saw, a cutting blade, a diamond cutter,
or the lilke may be used.

Furthermore, the upper poxrtlon substrate cuttdng
davice 160 and the lower portlion substrate cutting device
170mayfurtherincludscuttingassistancemeans forassisting
inthecuttingof thesubstrate. Thecuttingagsistancemesans
may be, for example, means for presging a roller or the like
tothe substrate, ormeans forwarming {heating) the substrats
by spraying compressed air to the subatrate, irradiating
the substrate with laser, or blowing hot 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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break unit portion 380 after the bonded not her

substrate 10 90 is scribed by the upper portion

substrate cutting device 160 and the | ower portion
substrate cutting device 17Q 4 - the scribing device
gui de body 342 of the scribe unit portion 340, and

t hen, clanping of the bonded nother substrate 90 by

t deviten? ol awvecthd Hanes steicisrd. 1Boweygere theySmay have

Plﬁ‘@f&: Wl:oét%l.lu'f% ‘i‘:bi%r Bgfah' £hla éﬁqm’:@tjgﬂfk%e}ﬁ of

a SI portin
3theyprbatratm and ¢Pttiesn999€#tﬁeﬂﬁlGﬁrBBge gobghrate.
of the third substrate supporting units 361 has a
support i n y 36la el on ed_Linearly al on
i P oot i onthd HiAbean g 0T FLAb 36 0Ame Ahy Les kP sarrying
dthectonhbed tomdéd ln'idigm:plddlmyls:u'ifél(goaﬂﬂiaﬁlﬂisfﬁll.aced on
g 6 e attac
Pakd Bfafhld £ 8 BOohadfSnBt Far kRO 1Y B3R ot
dEhei ﬁgc@wn FRpyirdty sapeiting mretd.omo 2418 lbbathe nsteam

apcsakOulit Cgofﬁléﬁ ' 9@0 oéff‘e.{‘ O{:ﬁ‘é | Bon 8R4 q{lo‘e’l@gx ' 5’11%5 Frate

tran mtte 8, rotates the timn

and
by ;ﬂlﬁ “Pﬁért PeFEiay t?s‘%‘}s&tr@% sﬂsmlrlsgdwiﬂe
uIMDSan&OtB@JlW&' Pariesy subsithatlel i:t:twﬁgeaewce 170 of

Aok hiing By of AR D (AL B PERER SEE e g b ton
3610arenﬁethbn£)Qidmﬂinguyf thanboaaﬁdvmatperlambsﬂﬁéte 90
SHgNthBab1amp! 4eG4ELY $51! 16 $688Rdaq, 149 substrate

supporting units 344 e second substrate
supporting portion 3418 of the scribe unit portion 340

are lnserigdrbat's\/\&geﬁ :IJ&%B.@@:B&E t%e&:ﬁﬁ%%vﬂ%&*%&tion
fﬁ I}ff téﬁg 3;51 3 hol di ng franes 362

e 38 f suyptretgcsurporting
i nnliudessa wyiondﬁorﬁﬁﬁne Thef bactnbegyr opottirosyiémder

366 is jointed to an upper surface of nounting

structure
Each of the third substrate supporting units 361 hag

a support main body 36l1a elongated linearly along a direction
parallel to the frames 343A and 343B (Y direction), and timing
pulleys 36le¢ and 361d for guiding a timing belt 36le are
reaspectively 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
transmitted by a belt 368, and rotates the timing belt 36le.

A plurality of the third substrate supporting unite
361 are arranged in the 11ft conveyer portion 360 with
predetermined spaces therebetween. 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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370, and a rod of the cylinder 366 is jointed to each

of 10 the franes 362a of the holding franes 362. On

both sides of each of the frames 362a of the hol ding
frames 362, guide shafts -3@4@mre provided, and
respectively inserted into linear guides 363 provided

on the upper surface of the nountin structure 370.
18ubhgTratei BYevostdag waiter 4R 19kt theosegnndhsubstrate

pba?séremnghﬁoﬁwaal 3418 Uf $8R0DErSHRSEA£E Ho iU Badare
unitS 344B of the second substrate supporting portion
24ngented, betyeeRothedSRBFREr substrate 90 is scribed

by the upper portion 20 substrate cutting device 160

and the | ower_portio ubstrate, cutii ng. devic 70 aqf
The sori bRraeF RS RDHe B8y SH' tndhAiids 2okl of the
pbeiddng3@amen@é2hen, the inrptmgﬂhbla#idvgyndglﬁh¢ lfxame 343R
bgaaapiﬁ@i%@és SUBSL L R4Sy YR DY B s,qﬂmoggvaf%éég%mer

is released, Is placed on the plurality the thi
sdH§6t A&t dointsdpser ApnyPRAY: SuBEacanafi Boupiing: gryucture

DFQGQt&bm ﬁ?ﬁnﬂ?&ﬁ?hﬂﬂtg&miﬂaskrspﬂ1iszgdlﬁeeF!Qg)each of
al ong _.a_ver rectio ivin e cyli S
SeRe0sRaneh 960n, ok | fiF i Pna iApeRaek S5 BRgh°ataes
noi ageh hef tthe figapest3aH of the lhohditng fotawess 362, guide
S t ' t r I '
AR POl Enb iR TR S o D4 Dinea
sOuidesr 3633proNddedeam thet upperi sprfgcesabnthenmounting
Fisdgi@thée B7ONDOdIi ment 2 except that it is fixed
instead of noving along X direction. - 150 The steam

break unit portion 380 includes an upper steam unit
at t achmentheascibefiobontibdcinbthes phbstraty 90, ®heam is

U523 0 AN, SE AL LIGURIEL JREDSI g st
| 3fAdB ofttrgnaedondarnbahrate Huppestligpoxtttiarhi2zddBaatter
PletleMdidedPhiother substrate 90 18 scribed by the upper portion
substrate cutting device 160 and the lower poxtion substrate
autting device 170 of the scribing device guide body 342
of the scribe unlt portion 340, and then, clamping (holding)
of the honded mother substrate 90 by the clamp devices 351
is released, 1s placed on the plurality of the third substrate
supporting units 361 and iz moved to a predetermined position
in upstream (+Z direc¢tion) along a vertical direction by
driving the cylinders 366. Then, by rotating the rotation
motor 367 and moving the timing belt 36le, the bonded mother
substrate 90 is moved to the steam break unit portion 380.

The steambreakunit portion 380 has similarx structure
&g the steam unit portion 260 shown in Figure 47 in Embodiment
2 except that 1t is fixed instead of moving along ¥ direction.
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steamunits 384 for spraying steamon the | ower nother
substrate 92 of the bonded nother substrate 90
attached to pillars 383 along X direction parallel to
the scribing device 10 guidesbody 342. The pillars
383 of the scribe unit portion 340 on the frame 343A
aide and the frane 343B side are respectively jointed
to the upper surface of the nounting structure 370. 15

On the subrhler at8amFeap Wnia g@aﬂﬁoﬁhﬁsﬁtﬁ?ﬁﬁ@&gﬁi&n upper
unj,t porti 85 for supporting

t _caonveyer
afde Fﬁg#ﬁ‘é"“'&%g%a%ﬂ%5Prbﬁﬁaeah%smrplurality of
smﬂtsmatmm a3t &r ferecapriayingpretieath Ofb tﬂeef ﬁgggramth“

b C r at ro
{Roestaati 8y, Sk AP iR ndthdR! oubERERLE So pnd & Tower
r SteamynaE| 2tEaghment ben 382 fopeattachingiaglurBldty of
rett&tanpmrrm p el &8
pr q:ed mg Eg’iggt gh?gﬂ@ Bgtl?t%ﬂglcg% ol? g%wg e’é‘%thr
“g’gﬁ? %o?f fﬁw gded @@F £3 %‘éb%@é%t%rﬂq Atitpohied to
sapd:élagstm 23ongtadipactDeh Paraiaed €6 thiesd MMty device
b@luti‘ﬁG 9f h?e plurality of the third substrate

supportlng units 361 of the Iift conveyer portion
360, and they nove in Synchronization. The steam break

unit portqna gpP1ias ’ as_the
%Sam uni t po§t| on 26#:*“%%1:% E‘%%"ur euﬂiq 8rt18n 340 on
E

B T 343A slde ang the fyramn éaaﬁmaq; maspactively
afbicied t® tueeuypaﬁrauzsﬁmwntﬁeaﬁ&ﬁﬁl ?égstﬁ% 370.

f st t 384
TR R Sardy ST Bine e the s%‘éém%rm indtpoztLon
g@pocAaspadtdcapueyet r 385 t fier UpapioPt g &k @Erﬁ# §

T t e
Soksg3abisyTace O s o ALY SREhe B8 A A1 ad e 10
sepRaved on ttiecfront tand begkneunface8PE the Bontded mother
asubbesatafod FEom tHR B Lkkh tndtk :ﬁ‘@""&hﬁ.%g AJ.Q“ Srs.?ggwnple .

Enbod nt . ch of the steamunits
nﬁdEthEﬁﬂga%ﬁﬁFﬁﬁﬁYing a sheet shape, is provided.

The rotation moving gpeed of the belt conveyer 385
provided on the substrate carry-out side of the steam braalk,
unit portion 380 is zet to be substantially the same as the
rotation moving speed of the timing belt 361e of the plurality
of the third substrate supporting units 361 of the 1ift
conveyer portion 360, and they move in synchronization.

Thesteambreakunit portion 380 has similar gtructure
a8 the steamunit portion 260 shown in Figqure 47 in Embodiment
4. Aplurality of steam units 384 axe attached to the upper
gteam unit attachmsnt bar 381 and a plurality of steam units
384 are attached to the lower steam unit attachment bar 382
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material, and a plurality of heaters 26la are enbedded

in a vertical direction. Wien an openi ng/ C osing

val ve (not 10 shown) which can be opened or cl osed
automatically is opened, watpyyflown into the steam

unit 261 froma water supply port 261b and heated by

the heaters 26la. The supplied water is vaporized
an¥bEBoNESPsER ARACHcaparanfion Whaophertitn Al { fE @£ steam

of ublnesd Her THb h nduciin ol e 2610
anﬁnt&g fro S ?%f’@rfg%%l %@‘8@&‘?“%‘1?‘% c,'aglr‘iﬂf‘ﬁgh° bonded
carry-SﬁtSEFagrﬁgat @ tppeesst threvghi that gaphGant bar
381, an air knife 386 for renoving water which

remai Nns o e of the nother substrate 90

after 20 [‘ﬂ%@&%ﬁr‘étﬁ%ﬁ (5‘\/\% t?‘ﬁ' Fﬁi@“ﬂp'ﬂ’é?%u?!ﬁc@rémimilar
t heS iBPRerkie staas undd si 26 hshawhad Fiierd A8AK BhSHment
350 ang s po e feepd in Bl 3e Ly Higtiy meas s on alumtnun

e air knife

384 ﬁmd t¥ )
‘at TALREY o M 4 pleraddeynpnheaterackétatabe edfvdded in

The wort tosdb didedEioher RHBA! LAt b chi aced. _on

t Ny Aty @kl EX f ﬁecond ubstérhgt‘gp%%b%);ﬁgnégﬂﬁi‘f%‘f% (not
placed on ?‘ e‘%n“l B OPERLE K elegpAutonptdnallyss carethed,
i s‘t’rﬂW’f‘rﬁ-ngtb&@ fuhedsteaniurext ﬂl_&ifj);-ﬁﬁ] ﬁ;}l@g{grﬁg@%ﬂ_’{ port
t hg M nlaC r i on en, the pe
conveyer u385atg‘? cﬁ’i: gggr%ég?%iéé géélaﬁﬁ brBSKEWPPLied Watar 1s
séti“i%"’t’r?é’% $Fanes sgaamy - dthe steamils bInveckeths B@rface
S s tthet mathy s SHiEg ¥4 | S ) [ speed, a

that, of. the 1} m n pates ook OB PSR i 1§ ey, ana
thitg Subds™t é’°§%ﬂﬁo#i1ﬂg units 361. Thus, the

scri bed bonded not her substrate 90 passes through the
steam br Lt riion 380, is out. into panel

subst r at egﬂg‘gggk'S&Sn{ ? LATYeuh sdsta oF Bhet nepsEl steam
cHiitdyat taghment baz 38l ; areatakmifeg3886i fof’Q*eHo%.n‘éloQat or

i whd cHevemeind Bh_'lililﬂ]ﬂ('hﬁﬂfﬂge 2L %t%%rséggggrda 590 after

stép‘st rate BO% Whi
¢ steamis blown to the upper surface of the mother aubstrate
90 i3 attached,

The lower steamunit at tachment bar 382 also includes
the steam units 384 and the ailx knife 385 similar to those
attached to the upper steam unit attachment bar 382.

The acribed bondedmother substrate 90 which ig placed
on the plurality of second substrate supporting units 1s
placed on the third substrate supporting units 361 and is
moved to a predatermined pogition above along the vertical
direction (Y dlrection), Then, the belt conveyer 23gs
provided on the steam break unit pPoxrtion 380 on the subatrate
carry-out side 1s moved at the subatantially same rotation
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has passed through the steam break unit portion 380,

has 10 been out into panel substrates 90a, and is to

be supported by the belt Conveyer 385. and placing on

a panel holding portion 422 p§zan inverted carrying

robot 421 of panel inversion unit portion 420. 15

Above the nmounting structure 370 and nounting

st MQYEnaEpEsd a8 thnd efitder titringbelitsB e bEPKd plarality

a ofUlse &ttﬁ:‘@fddbsﬂ&téey&ﬁﬁo&&xﬁf ?ﬁli&f@k#?“ PELEC the
carryi robot 410 for carrying ou e pane
su8§¥iﬁgesbme%wt&er Faks bente PhDRrRELSStEOREh Sh@0steam

t obreuk *';u_'iix gdé:émia o:nhmﬂrﬂ leRlt agtwphhelshﬁgﬁg&géﬁ 90a,
un n an cribin vice guide bo
34556&2%0 8i?eaBHPng%anggr%ﬁﬁggﬁg PB“YegFFeEFPonY

that is a substrate flow ng direction. The substrate

dai ryi ng Uiy i 4 rti f the
Substrate. St &%ﬁ%ﬂ%&‘*ﬂ’ﬁ%ﬁ%&w?ﬁﬁ £4 o' d8vice
suppSriFFP O YPE RRYANA OF Bfoppadapanet eubstimite 90a which
9Uhﬂﬁ$p493?ﬂfﬁﬁ£6ﬁbﬂtetﬂe &Ht‘.éé{:htd@geéﬁsl%ft U%@% on.380, has
su e e_nmountin ructure an via

o PE8f b nst B, ahBe3aakes; onamnd i tr brvsuppartad
ai tp. the bals m?eybheats nesid F@i]ﬁfg@r&fﬂfﬁﬁi’el %ﬂlding
in er t of .the linear notors
regggg%ggeF?iaf?héﬁgdiﬁggﬁﬁ%ds%%ﬁﬁ*%?ﬂgrﬁéﬂﬁeﬁ§kﬂﬁf panel
i ntBverfaioRt undt spertpert42@ly provi ded on the guides

403. The carrying robot 410 includes an adsorption

portion 15%§6§?0t shown) for suction-adsorbing pane
subst r at esh ofbe JIRURting c shEHEEHTROIIY BBBstmatnting

90atfhetuns r §80gokokthe abb@tiratsl icdczy1nde RS @ on, a
90a adsorbed

by eREEbhe S by ret AR B ae iR wing sheraarrytng
90%°ePat A dexonarnyipgnent hialipanelostibetratda @it tder of
'um!it?é bggziﬁg#cﬁﬂzl%& L Q00 rded o8t d MEVETR i BEEETLS ri',)a::isl.llel
to the steam break unit portion 380 and the geribing deavice
guide body 342, whichisadirection orthogonal to¥Y direction,
that is a substrate flowing direction. The =zubstrate
carrying unit portion 400 has both end porticns of the
substrete carry-out device guide 401 slide via supporting
members 404 by linear motors along guides 403 respectively
provided on the upper surfacez of the mounting structure
370 and 430 via pillars 402 on the frame 343A side and the
frame 343B side. In this caze, the linear motors are formed
by inserting movers {not ghown) of the linear motors
respectively attached to the supporting members 404 into

the stators respectively provided on the guides 403.

Thecarxyingrnbot4101ncludeaanadsorptionportion
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Since the structure of the carrying robot 410 of the

10 substrate carrying unit portion 400 is simlar to

that of the carrying robot 240 shown in Figure 42 in
Enbodi nent 2, the detailed dgxcri ption thereof is
omtted. The carrying robot 410 is attached to the
substrate carry-out device guide 401, and is nade

nolmdt ehawre) doresudbhontadgorhingyimiehismbbirates 90a cut
Caghy w%@eﬁbﬁaeawﬁaﬁ}g%de& ££1960") 1RY BaPBYARG rovot

mechani sm_ f.ormed by conbinin r|V| ng nmeans o
| i tEQlaSidd §p the apbairate Mra'ﬂqwfea#dguwdd;h toe panel

caﬁmystugnt@eoaadw&oﬂmsbir&irﬁasaaﬁarﬁuloﬁlﬂoﬁi&rhe Tﬂga the
bonglr(;:d ;L)betéists%b%? ; e%](_) the ry| ng robot 41

t AR S YR B 5P aﬂw RREIHRE @Prtion
pat!%ﬁ oﬁ e Invertedrapingboty #ihBobyl £1i0kitige puhBlalnversion

5@9{;@‘;1 which is not shown, and the entire
carrylngro ot 410 is tenporarily I|fted by a novi ng
mechani sm (not shown). Then, the 25 substrates are

carried tasddies Itﬂéeﬂﬁihﬁﬁ;‘é w%é eBvAak r@bot 180 of the
h%&é#f nver si on unlt ortion 420 I n next Ste
t

T3S ARy PRESINE ABOcHS GHALLARI §P Bihat of
t hiche mnmg.ngec:bhmtsmo rmiovahawl)'i@ﬁd'eplmcﬂﬁi Eﬂb@diment 2,

oreuh Dot BLIEH LS (i Od SIhRLINAST BT LTS
ca??‘gﬁﬁglpdkfoctmqheﬁ tph@ltp)anbbtramae:@mm davi¢e guide
poféi, Oﬁnﬁzﬂs'rﬁhdé‘ﬁlo%)ﬁtlesiﬁ 2 21%0‘%9.@»%' §rt$ﬁao r.];luw;tg:a.te

portion 420 i ncl udes nverted

r ST T YUt #ﬁ%’-ﬁﬁﬁ&lidprwér (s’F éﬁrwt#onwm mvim mechanism
r efeimer® biyhsomeielng BRI A ASEe MR ofFf QAHar RBELY
t 410 cgf hgf subst e carrying unit prfrtlaon &%8',"“’0

anoc' et rates 90a upsi de down to
place 5 on a separ atl on table 441 on the panel
t erm nal A The hol di n
portion 4%?1%2. Jﬁglnn%vg)rtg%l?cars'r bstm 2500 R 60 of the

bonded mother substrate 90 by thc carry:l.ng robot 410, the

cut panel substratas 90a are held by adsorption prade of the
carrying robot 410 by sucking with a sucking mechanism which
i1s not shown, and the entire carrying robot 410 is temporaxily
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 robet 410 is moved down agaln by the
moving mechanism (not s_hown) and placed in a previously
deolded state ina predetermined position of the panelholding
portion 422 of the inverted carrying robot 421 of the panel
inversion unit portion 420 in the next gtep.

The panel inversion unit portion 420 includes the
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robot 421 includes, for exanple, a plurality of

adsorption 10 pads, and is held so as to be rotatable
with respect to a robot main body 423 of the inverted
carrying robot 421, Regardings4he panel substrates

90a placed on the separation table 441 of the pane

term nal separation portion 15 440 by the inverted
caﬂﬂypﬁgﬁiﬂnﬂrHMMDgunnb@bssaﬂy pdihe peneDoinverbion unit

E@rti@:ﬂStJﬁ SSedPPrdd C+AEPPARET] du P dldled £from the

strates 90a by an unnecesSary portion renova
rre@ﬁgﬁ"r"’éﬁg EQE"’p’r 4P o=t %rg‘-}‘?@‘%ﬂ% A ine undits pertion
t hdogepad Ahvertst iy gaddl ashsited Dok \E%Hﬁlg dowh%¥o place

gﬁ%\%ﬁhl%ﬁéuﬁ A A Ogééggﬁ:ﬁ?m e, RamRL Asparation

meDRANdom 44D.i s forned by arranging a plurality of

renmoval roller portions 442a respectively having a

pair of the roIIers 25 442b qgf05|ng each ot her al ong

a~si de edg@hapated halddngportionppe ofthadnverted carrying

pr edbber SRDethaliddn, Eoe eﬂaﬂﬁge?eﬁvlfmﬁ%& adsorption

%“%ﬁg | Mﬁ%ﬁ%@?&ﬁq ?&Hﬁ%r&itﬁéehlaﬁitta EppPesshto a

eac:bbotthmnin Bbayudadcefsang pAvere8498aotyihg HOVSE 421,
substrate of the 30 panel substrate 90a and a | ower
si de edge of the panel substrate 90a are inserted
bet ween t hBegarddng theppbyelheubstratesn90a ohbaoddodn the

Shﬁ&ﬁhraiﬂéﬂt@ﬂl@&fégq: nﬁ&é’ﬁ&% Le’“‘ri’{; Yipa f%f{;- %fig,gti n

t ertion directio nto

‘f'ﬂgi‘ibgﬁ& RFhedL PR SYANG Kobaty 4%, mmgammrsiona
3429 oBirther panemtmz@étw?ms tg?tar Qi‘étfe;%ﬁifﬁ:d E%-)gﬁg $Ad panel
| rate cuttl stem o odl men

3 REGRLERzen BV BN Bh Rrlpdetaary pbhd . Frnaves mpohanisn
r eﬁé?eh%@vmmmpan dthanaédanqsﬂgﬁ |1;mn/ﬁ:udrh afbmd%puratiun
su tfu ff Lar te

bablatand a5 Eievhl 1 th onded %%gﬁgmﬁﬁsfr tgggﬁ'”rtion

is cut. For cuttin er s
fOFﬂB t (not shown

AsshowninFigure 77, the unnecessaryportion removal
mechaniom 442 1s formed by arranging a plurality of removal
rollerportions 442areapectively havingapailr of the rollerg
442) oppoaing each other along a sida edge of the separation
table 441 with a predetermined pitch. The opposing rollexs
442b provideqd in the provided in the removal roller poxrtlons
442a are energlzed in directions to approach each other.
The unnecessary portion 99 of the upper suvbstrate of the
panel substrate 90aanda lowar gide edge of the panel subistrate
90a are ingerted batween the rollers 442b by the insertion
robot (not shown). The rollers 442b rotate only in one
directlon of the insertion direction into the rollexrs 442b
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10 by bonding | arge-scal e gl ass substrates to each

other into a plurality of pane], substrates 90a (see
Figure 55), the bonded nother substrate 90 is

recei ved and adsorbed by a. pkgrality of suction bases
321a provided on a plurality of suction pad bases 321

of the positioning unit portion 320 15 of Enbodi nent 3

f rmfnthhepamel ek toetieCR04 N0tA phawgf dprdiind poRers 442D

Support 9 porefil el 3 ket L nd SN & adraction.

supporting portion 20 3418 of the scribe unit portion

340 rel easshe eaBRELRER dﬁiﬂﬁ gy??%mﬂ&@%@%dgw 3 having

qgggull s, for rotating
f 5g TR, St iy SiRkad ney referanqe fpinly
sutnlzmabxampmpom il clnin t 15018deddB a(tﬂi#lth:'aa:l& gpehatl Bf bdrfding

ZEiEFa‘FéCH p fg%c%%% EPf:Ifs ?_cu .:Jtecgs| nt Lgef |f ?lslt oW ng

"~ substrate supportlng portlon 341A noves toward the

substrat e &k e ntﬁlhgﬁg\gﬁggﬂgagl%afﬁéf 1%89'9:?*’:& 0 formed

gU|de body 342 an strate supporti ng
pdY iRan @%@Wﬁﬁ -gAgle| glasp suhgtratas §of eaghpther into

Waa.tﬁn.@i-al:bﬁy Rﬂﬁ'ﬂdzﬁnl. EhBEdated o) ek FHidibe aﬁs

pa rb% %-‘li ‘g‘f%%r%oﬁr% of the suctlon - hjﬁlbya

smﬂasralirt:p dfheutitieh Sabes r¥zia W&amgnp@rﬂimlity of

34 tegzb v, lgvi e 2

Hbd B8 Helbde, 321 B2 nd APHLERRA B0 S mpnion 320
th%f mhoal-ﬂntaptoﬂ Lo the onrpuling Slsvlee|(asteshown) of the
Pl feEmdP egided not her substrate 90 on the first

substrate supporting portion 341A. As descri bed above,
with the bonded nother substrate 90 being placed on

the first m&)sbﬁatﬂm bfn@xm&&wnsuﬂ@tﬁﬁﬂé\s@%rtmg
W ﬁ&éfoenffﬂh c{ctmas sonfcotn suhsi $i:lilabSél1.1;;;;;:cn:t:tmg‘ portion

3418 of the scribe unit portion 340 release connection with

driving axes such that timing pulleys for rotating the timing
belts of the first substrate supporting units 344A and the
sacond substrate supporting units 344B (such an operation
ig referred to as switching off a clutch in the following
deseription).

AsshowninriguraTB.thafirataubstrntesupporting
portion 341A moves toward the substrate carry-in side with
the soribing device gulde body 342 and fhe second substrate
supporting portion 341H with the clutches switched off, and
walts at the posdtioning unit portion 320.

Then, as shown inFiguxe 79, aplurality of the suction
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supporting portion 341A and the second substrate
supporting portion 341B being switched off, the first
substrate supporting portion 341A slightly noves
toward the substrate carrx-gg side together with the
scri bing device guide body 1 §42 and the second
substrate supporting portion 3413, and abut the side

Haddie 3'&@nﬂsﬂam§hﬁie Wd@%t@t@roaubgﬁrate 90 sinke

ge carr a |nst a luralit
re#rmﬁ 8 £5iY apBetzaty PREELEM D41BAN Saepi ting
of g tdiea BYSa Mowinggdevdoe JAR L GheﬁZOadé’@rﬁi@ﬁ dtisite of the

GG ethen SphORrELe T PEb SURRIALY oe Rafbrhtip paas
{ hits rslaesiveh thoplers Uas pmsiddiewthen Bubglirasehad on the

I T 16K the pushers
324 %f the 25 guide :gfrsz of the péﬁ%@#on|ng uni t

portion 320 pushes the bonded not her substrate 90
t owar d theag déemmneamﬂdw,&u&?&h@fbéﬁ&&mbénebaa’uhnrata

f . t he, bond th bst

250 A SR b 6 BB TR DED BB i von
32:34;alovmédw1nhtnnegﬁoue bant8Beés Bfuthe Feldsdndathsirate
Cofipbostbing pBre B8 SLRAN LRQTId Dinkiigte supporting
paPeF b4 341ETHaedng Ewitehad seffig dhe hEipshdembstrate

7 f I
staﬁrsoﬁﬂﬁ% b%ﬁﬂaﬁ 3419:9 stlg.%:tﬁ.gt :hsvﬁg rt?ﬁ@d%?g?& EJHﬂ:r&rata

t
R BH Shfle, FoORREBRE W b ik, SOFAALng Aevhse bide body
bez 4y amt etaﬁedemddt eabkevatal siphest Ohg ﬁmﬁ,{ %41B, and

SRS B WARORUESOTE Bindad Bt LpBitald Bpon the

t h%ubﬂmte sabswranesislmpgmlnag pplurahity bf tbeawferance
t 0861 ks ‘Hztsh% ré$fasatrPLRE AU BadUI£E o0 4% P ibning

t he second strate supporting portion
t hendbb et Osubstrate

After the side edge of the bonded mother subatrate
90 on the substrate carry-in side abute 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
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 edge of the bended mother
substrate 90 on the guide bar 326 side abuts the reference
rollers 323 provided in the gulde bar 326. Thus, the honded
mother subatrate 90 1s positloned in the first substrate
supporting portion 341A of the soribe unit portion 340.

Then, with the pushing of the bonded mother substrate
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90 is noved to the position to be held by the clanp
devi ces 10 351, the side edge portions of the bonded
not her Substrate 90 are clanped by the clanp devices
351. When the side edges of t bonded not her
substrate 90 which are orthdgohal to each other are
respectively clanped 15 by the clanp device 351, the

C'agpgsaﬁhar%h;5leeheanbggramse§hdszsdaestaa $de bar 326
bon not her substrate 90 sink ap- proxi mtely at

t he
sah¥ thaPwehRerd 33 afethrt gutden ’Exﬂﬁ?ed’ FBehe Pﬂitiming
SUha&rtaberitu.&al B20Thdingt Belbasdadanat pne suhsxt baheches of

a oS BT ERE 3 ac il SRR e B A AR bt An8, Becona
sheubsitraEeganpp8fting pochien sI4lBR haitare swddobiede of £, the
edQ $at' e aﬁflﬂ]@tm%@p% g.ﬁgsﬂ:@f{:[@ﬁ %430 Iiﬂ\QVUQP ?ip&(frber with

ort ogon to each are respective

t h&he arplatys #@@%sm ﬁﬁoh%‘%ﬁbﬁdr’t éﬂdb'ShQ W@qqndsﬁubatrate
Suh&blp%mi&lgpp@ftim 3w\t s A‘ﬁ'ﬂéﬂ.‘\tﬂdTBoﬁaﬂﬂ ridtHeihBab8trate

s 9905 Aeed ke, oA Then i pRoheld e e Alanb devices
scr3|5i1e ulﬁatamtedge M&ta.rmscoﬂpt!w Homdedte mdﬁhwrngubatrate
e s 345 s dpels, By el pufkp, W8ablETasad | 1F, 2L

and the second substrate supporting units 344E rotate

(such an opgealtRs sidd ldl arSieiﬂécﬁdrﬁe%’\l’gng‘ihkﬁ‘?sﬁﬂsﬁrate

qTJJt‘?r}ht he foy oW n escri @El on er

ATe grthpgopgitasagh A ﬁFF§Qﬁ°??ﬁFt#Y?¥¥°13mP°d

sukhgt theeskampdevileg PSL| ithe 3dbApanenbécs Sﬁm&damping the
at g t it n, e

LB PR LI, RHARD SH0Ref SuBBEhATE o -

sulpgoximatedar ay-the Sﬂ-lﬂe @anaagupotdad:lm waight of the bonded

Pr R bR h AR PREE ti't:%%l%” @‘%&é d%h%dﬂfnaéagﬁ rmngggitme

not her substrate_90 cl anped evi ce
i n92 RErFyRPREe] MMWWlé'ubxtm@etiming belts of all

the first subatrate supporting units 344A.

As shown in Figure 80, ln such a state where the side
edges of the bonded mother substrate 90 which are orthogonal
to each other are respectively clamped by the ¢clamp 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 supporting portion
341B of the scribe unit portion 340 are goupled to the driving
axes such that timing pulleys for rotating the timing belts
of the firast substrate supporting units 344A and the second
substrate supporting units 344B rotate {such an operation
will be referred to switching on a clutch in the following
description).
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carry-out 0146. The first optical device and the
second 10 optical device provided on the scribing

devi ce gui de body 342 nove al ong the guide body 342
fromwaiting positions. Thus,..the inmages of the first
alignment mark and the second™ alignment mark provided
on the bonded nother substrate 90 are taken. 15 Since
the scribing device guide body 342 slides, the first

substrate supporting_portion 341A slides._t rd the
subst r at e Mas the Q%Hﬁ?hﬁﬂd°§éﬁﬁh&“?ﬁb?@ngg 6nifs of the

S UPPRS{ | Bﬁbz@ﬁﬁ%ﬁoﬁugﬂﬁﬁtghbdgﬁ:lﬁmm:g CchiR snésthat mecond
carry-1 n Ssi de. e timn e t he

et R BPPTrERe pPE Inha 30T 9 | FhifShed on, the
S udst Yt re Aepyderet pnddpdvody 34 BAlded towardntheg substrate
b f t.r At ' i

boLbecplal e Uk UGS, YUt Pl on
t he dbieleigemhdhe honded aiatthan suhpteate @P clamped by

OPPFS bl AampALVIL LIS 1dn2Dhab L 260t AN fRlgn1ltm S5 EhRisbstrate
devi ce gul de

body 342 at, the rate .sa as the Vi n
SPEBEFSTOThedde | ithe FARek AphiRrhslRytoy 2hdthe sboond
t hep bhea: st de providedivon €Redsesihbhgnideeioe sguiide body
wWhj Ln I I deyhC QQHQEQ
rm#hgrrgé‘ﬁ %Jpc’gtg tg% %’gig‘%pggpyegxevi fﬁ%’ﬁt %ﬁ%*ggi n ons.
s| Tuiag 130 dmagastofiithe EArst| alhgnment Mmaxk apd the fecond

Sugiigﬂﬁnt%@ﬂ@fﬁﬂd&m o 344 pehakhembihét substrate 90
substTate supporting portion 341A and the timng

bef¥8 bRkeRe second substrate supporting units 3448
of the second substrate supporting - 159 - portion

1B, Nt DBl 35 LA Iy BEEAES, oo

mafirstnghiestbaté sippdodiicer posttien 34B3t ehlée9Otoward the

SUBRBLEEHLRY b PPy CLATRI 6V 458 S2dodd Al dEA ' Apporting
shron'in a direction a ongl1 i
portion 341B slides toward the subsirate carry-in side. The
timing belts of the first subatrate supporting units 344A
of the first substrate supporting portion 341A and the timing
balts of the second substrate supporting units 344EB of the
second substrate supporting portion 341B moves the bonded
mother substrate 90 in a directlon opposite to the moving
direction of the scribing device gquide body 342 at the rate
same as the moving spsed of the soribing device guide body
342. Thus, the bondsd mother substrate 90 deoes not move,
and while being held by the clamp devices 351, the bonded
mother gsubstrate 90 is supported without being in sliding
contact with the timlng helta of the first subsirate
supporting units 344A of the first subsetrate supporting
portion 341A and the timing belts of the second substrate
supporting units 344B of the second subsirate supporting
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the scribing device guide body 342, cutting start
position and cutting end position by a cal cul ation
usi ng an operation process device which is not shown.
Based on the cal cul ated 10_r¢ gILs, the scribing
devi ce guide body 342 is noved wth the upper portion
substrate cutting device 160 and the | ower portion
84,8 $4igi ng device 170 to out the bonded not her

strate 90 (Such an operation may be referred to as
scribing or cutting by linear interpolation). 15 In
thi s exanext } based barthviesdsulitd ofr tadoy theyimages of

0 p@?% g%g-gghel Wérﬁ{gné Hé£'¥ r%g& E\S% stala%nkaaﬂ.(i df ﬁmQ’ ang le

er su are press onto
f reshit the chosied guether murainata. 9°TFR}§PP%R‘WQ%)@’Y IHE% clanp

95&?‘5@::;9; ﬂ?ﬂ O 4 gﬁglﬁtfz‘ﬁ}%‘tﬁp ﬁH‘l{i&ﬁ'tE 1Ch td!ﬁ:éﬁi@ibns along
surface o e bonde r substrate e Si

Ehe e bR HARARE SHLOE et A CREE SR8 ThRbT (ROt tion
poahd @t 6ndpasiitien by acoalledlablidenailliy an operation
substrate [ 5

o RECREHE 4k RBLBR LS hot BRByH? Mdhdd LEPERL b Kulatea
curesngtéouthe mbmm gvaﬂeoboﬂmeS $2ntegnoved with

NMOLRE My %&P?&fffoﬂ%@étﬂt@séhﬂgiﬁ&ﬁeﬁﬁw 188 Jrn:'f"the lower

cutter ortion substr

cuPPFhdonaphatrade %ih‘at:‘effﬂadEUf-Pérl%E‘é P“%tE%QS“&PatW%thar
| owbsﬁeataw (SSlh-&H &ﬁb@a&@tﬂbﬁgnﬁeﬁb Gefhited ¥6 azhavi bing

in_Fi t he ded er substrate 90,

{ oPECHUFELES PRoTTRAEF LRReTPRl RISk T a - 160

col um di recti on al ong the upper gU|de rail 352 and

t he | ower 3 f%ﬁ ﬁ&%pﬁﬁ%ﬁ

For cutti ngg#ggg é’gﬁm %yt%%%e Oa %%:?é o?mh ded yely
noepppsingstheafrony surﬁn@ecmti &i‘-avh&@# apgfaceiof fbe bonded

upﬂSEhBQ@d}ﬁt%bb 3z prbhbed o'iztciﬁfhs ert fadxtifierraces
Cutter wheel 162a of the | ower rgl
and rotated. Thus, s¢ribe l:l.n 95 are formed on the £front
surface and the back surface of the honded mother substrate

90.

Figure 81 is a diagram showing the second substrate
supporting portion 341B supporting the bonded mother
substrate when the scribe lines 95 are formed in the side
edge portlong 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 outting device 160 and the cutter wheel
162a of the lower portion substrate outting device 170.

As shown 1in Filgurs 81, from the honded mother
substrate 90, for example, two panel substrates 90a in a
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substrate cutting device 170 are respectively pressed

and rotated along the side edges of the display

panels 90a. In this exanple, the cutter wheel 162a of

t he upper 10 portion substrage cutting device 160 and
the cutter wheel 162a of the | ower portion substrate
cutting device 170 generate vertical cracks in the
porelwws ddfreptid ogl abong theippar gulderrethd52uandthe lover
Wl fe 1843 553 ﬁEﬁdau'@'a@taféf rt'v}a}ecoh.hﬂﬁs 95 pér Eﬁrtﬁﬂg four

Since protrusions are fornmed in a redetermne

pi 4EFP1 Y RAanadd Sl ofi Fhet Peﬁde# ‘f'ﬁ%hm-'a%‘ébg’éﬁﬁ’é% s¢a,
OftﬁélesuCtlt@”reﬁh&\QEﬂﬁal@ﬁ&,heVﬁ péﬁqioﬂmkﬁubﬁ‘traﬁetélﬁtting

S BETFof 167 Fhg 306, darag 'P?E 1830 0F LFe JRESY portion

thm@tﬁssts@sﬁtmgaslexﬁ&éurmhara aaspecbinglmhmised and
usj. { ncl
per‘iqg%l cal{ly chan |nsgiala&p és]%r%f ?ﬂieéﬁgjb%ge%ﬂ heton-

“substrate 90 byascrlbe cutter by V|brat|ngthe -

scri be CUtIl?Fth&'éCBx&ﬁpﬂed'ﬁ‘[@%ﬁt&@'rn&hSHi.tﬁZa o%uikﬁsrupper
V\heeI_F:g%%tﬂ}gal i ke for scribing the _ bonded

suBRY Herptn atitdng deMlog, &FPeanFoﬂeﬁ ec%w' heel
of:l.ﬁ:!heoiﬂomthed Inidye rpeatssn aEEbBQJ:btet hﬁt&%bﬁt :dﬂve.ce 170
S vent | en
ChoRBEn e 180y Mok BRI 0 B s
¢ heubstratesvhse thibcutten deals 1624 Theated] ande scribe

bo t at e S h
OSSP SRS el b, T el <o o
s ubg%%t %’?m%e%yit Ak 1o slrumianant iagidizeolenai ghe blade

anddg@e of auhsim&teﬁ%aeqfa 162af GrErilad T e::uaktsswfring the

sufeRER B AR DT ¥ BRR A Ao ditn o< ihe: olads Gymagrate

bei-m ghpltzm@jkmamm:kmdasu fetrmaiicin shpganteEnbetrates.
portion 2418. 5
Further, a scribing method using a cutter head
including a mechanism feor periodically changing a2 pressure
to the bonded mother substrate 90 by a gcribe cuttar by
vibrating the scribe outter such ag a diamond point cutter,
cutter wheal or the like for scoribing the bonded mother
substrate 90 may be effectively applied to the cutting of
the bondedmother substrate 90 by the substrate cutting system
of the present invention.

When the scribing proocess on the front and back
gsurfaces of tha bonded mother substrate 90 is finished and
the bonded mother substrate 90 1s in a state ags shown 4in
Flgure 81, clamping (holding) of the bonded mothsr substrate
90 by the oclamp devices 351 i1s released, and the clutches
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Thereafter, as shown in Figure 82, the second

substrate supporting port ion 3419 carrying the

scri bed bonded nother substrate 90 noves toward the
substrate carry-out side witjfggthe first substrate
supporting portion 341A and 10 the scribing device

gui de body 342, and noves to the position to be

| neErtthesl fonroclivecl paclds bét tkewscqidisabstyatse sbppdrting

substEabe %ﬁ.&or&fé‘ga%!h&ﬁaﬁ%ﬁ F GOed ltg ”L%AAJ& [mothex

cohveyer  por redet erm ned space
AsSRb8E¥aBenPOrelfodedng fB?—WFﬁ@ oy Bee| ﬂ@@mm %ubletrate

edgeppertindspettive %eup. panel substrates 90a for
cutting four panel substrates out of the bonded

not her substrate 90 by pressing and rotating the
cutter whethedeRftef, t he ahper mnrtri.‘.ryumbsnratteze gsecond

Cubbbagedey kaBpbd A0S i Bl L0 WIRELpA R e d Bncen

| ower portion
sc‘F‘thHQ avbebrate oM mWﬂ gtm@ath@ Sifbatrate caxry-out

E@Qdémh hd B AR Subetidatel guﬁBB.lr'tiﬂg gofgfon %llh and

.ESt rate cuttl n%*syst em accor

he SPHPINEIeEi¢ gHd e e’y 34§howﬂ MAVeRdie hgpogttion
A pbmalﬂnts)emfaat htd @ spaaes §é'méﬁleﬂﬁllﬁﬁhhﬁlt§63f third

or SuBREEaF R b neondF 63 snAraod Iatha ik e conveyer

Fi gqrbiﬁ'ﬁ 360ewibhuagprégetdrnined sphrsds at e

supporting units 361 are held 30 by the holding frane

362 via the pillars 365 such that the plurality of

t he secondP&ararihinsuppbedifiny ferning4481ide 1ines in side

seeagd PODELd 45 YRROEbhP Pty L IMam%eaf sbheféf rdiing
ortion 340 are inserted into qli&)&)aces

ShERRE| Panel coubpfETies st (4 HiaRARASH o e A zate
suhethpt grsmmtam rofatin g dhallcutid gk 1S UERd ¥ the

2 FPhEA SRl bl S el o BR3P 88 vAEE°1Eb "thd "the cutter
wheel 1l62a of the lower portian gubstrate cutting device
170, a seribing method shown in Figures 56 to 58 in Embodiment
2 may be effectively applied to the substrate ocutting system
according teo Embodiment 3 instead of the scribing method
shown in Figure 81.

A plurality of third substrate supporting units 361
are arranged in the lift conveyer portion 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 pilllars 365 auch that the
plurallty of the second substrate supporting units 3448 of
the second substrate supporting portion 341B of the scribe
unit portion 340 arxe inserted into the spaces. As shown in
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90 is lower than a surface of the second substrate
supporting 5 units 344B an which the scri bed bonded
not her substrate 90 is to be placed. After the bonded
mot her substrate 90 is scribegedy. the upper portion
substrate cutting device 160 and the | ower 10 portion
substrate cutting device 170 of the scribing device

gurdgmdaaﬁ%@fpﬂﬁng bE ﬂﬁéttl’ﬂnl‘?] isubsttate supgorting
Mle) ol din n t stra

t'r{ﬁ' Iagg. ar&e\‘?l cé élslugg Q ggggd &Fﬁéggcr ttg’ Qiming
bohaédsnﬂﬁhorrgabgwﬂaUethQOsprabed bondkd pbthalri spbetrate

the 28 eURRAA ALK SHRROBE it ;Ecunut % Cegso,—.tmg

secon strate supporting portion 2 IS

t hé‘né-ltl?r aHPy%fW*H@ ey a=§absslr‘a%d§% mﬁh%gumrwe 90

361501 Wevedakeda predeterm ned position in upper
direction (+2 direction) along vertical direction.

Then, by rotating the rotation notor 367 and now ng
the timi ngAﬂ(ﬂehrethe Boidad motheensotstoaberss ulss izcatihad by

90 t'h% ﬁﬁéf g:%xrt&on f@f %Wt%i%@&é@i‘cg%%o dh8 d the lower
at

ortion 380 I n eam
Pé’éﬁﬁ@mB%Ia*FtB'B’ELBf%’r‘tté{ntgaéﬁvﬁgea’-'{cﬁpeﬁathe )ﬁct;fibs#naa#ﬂv:l-ce

25 r 4 fsf:iz ﬁﬁr e Ga ot L5eN hoL E Bﬁf‘gﬁﬁ ggwg Eeﬁlmping
3&91311851 o £heopPRARARPEhaE saberbnea; PAhY ha clamp

mem 351 3¢ cedennbtls ﬂws&nmbeﬂm@nd&@l md 308 8Gbstrate

t {

Lo B0 e Bh o pRAZRIELS od0Hd ook BRANRNRATIEY Bibporting

di baditisodd pBref tdie second subsbrate daps tyngipolrtden 2418

343.9 pI1&Eed %haihé"bl'iﬁ'i'\ﬂl'l P(S@P%@wo’f:hﬂlﬁ stlele aﬁ%vgl\.{ﬁéorting

38 provi ded on the _subsfrate carry-out si
st é‘5'ﬂ1tl§r ast anf6!>‘°"&ﬁ| FOpBrPFSﬁeBSB’ni‘-Be@ePOFétb@n in upper

sgham&h dakhl y+zh@1ﬁm1@s¥ tahﬁmﬁ Qie&tqiwwra\i?:%ﬁ%ﬂﬁd Then,

o] i m,n t of t it of . the ir

SuBY: Pt tenioBRel rgtaRien 28EoR: YhAcatd povang “the tnang
belts 36l1e, the bonded mother substrate 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
units 384 for spraying steam to the upper mother substrate
91 of the bonded mother subsirate 90 and a lower steam unit
attachment bar 382 for attaching a plurality of steam units
384 for apraying 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 side of the steam break



10

15

20

25

30

conveyer portion 360, and they nove in

synchroni sation. Thus, 5 the scribed bonded not her
substrate 90 passes through the break unit portion
380. Further, on the carry-_o%sssi_de of the upper steam
unit attachnment bar 381, the air knife 386 is

attached, and 10 in the |ower steamunit attachnent

o bndpol DEok LS SEE T benBlbbRAnSUEILY LRo ¥iho an the
Si S [

St FREATAAR IRATGEPSPE OF Wi SLBSPadFLELs Oh the plugpiity
i Solfl e tthidde sutetreted sogporsiiicpoasitd 36 ofiother 11£t
su 0] e iU f t 15
paopnyaNBr it L% 486 Chnh TR Ve 20 dyipnrciladiin P whua.,
r eftbpedordbedr bonded ondtheir hrkrats 199 pagises shroggh the
| S pedkCthini®N pbre 1BnURab ty of the third substrate

supporting units 20 361 and noved to a predeterm ned
position in upper direction (+3 direction) along

“vertical dragehe®), oh hthé ottty Toitheiides WEs thal apper Eteam

nmoved.b he. bel con er 385 provi.ded,i t he .st ea

oy i eodebaSnREnt D UBHC o RaE RY'12R 3b8 44 WheHHAR, ana
t hdor thatlawerstiean unttdh thanhmant hiary38ancthes siteam units
of g e ' f

OnEY BhR bhd 4 s 383°oPhi1BE 65 Wiltidd Bttackd to the

sc MEReF stpaeynidiatdac bax 383Rnaies Pt’-‘m*’d-@gﬁl .t hAftex
bf%ﬁ? %thgpgktbaﬁrﬁ8Qg Ehusfr?h?eafangadknahhsa?eg gf the
substrate S cu nd,in a state to be suppor
ChaHer eBRoEFareaal: She AaiRn AP, 55 e EFont and
s ulbaickatsn X bei afh bhe mpzhaed stivedrgite (80 sisacompletely
br oWaid, portion 380, has been out into pane

substrates 90a, and is to be supported by - 164 the
belt conveyer 385 is taken up by the carrying robot

410. | ;hlen A£tRe R r el sidSa RORhES sBbatedtRVPLs placed
pa%% th% %Ilr&%ality of the thlrd substrate supporting units
361 and moved to a pradetarmined position in upper direction
(+% directlon) along vertical direction, the bonded mother
gubstrate 90 is moved by the belt conveyer 385 provided in
the steam break unit portien on the substrate carry-out side
at the rotation moving speed subetantlally same as that of
the timing belte 361e of the plurality of the third substrate
supporting units 361l. Then, the scribed 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 conveyver 385,

A moving or stopped panel substrate 90a which has
pagsed through ths steam break unit portion 380, has been
ocut Intc panel substrates %0a, and 1s to be supported by
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portion 422 of an inverted carrying robot 421 of pane

i nversion unit portion 420. 5 The inverted carrying

robot 421 of panel inversion wunit portion 420

recei ves the panel substrate 13y Sromthe carrying

robot 410 and inverts the panel substrate 90a upside

down to place on a separation table 441 on the pane

t etherlkdlt conveyaradfbiipsekevnupdy tRegeaxining mebot 410,

palilﬁl,? Uﬁﬁé I anrﬁiﬁ%bgl 98al D8 pPEORE Ad Qf‘phﬁﬁlleholding

441 termnal se aratlon portion ~440 %%
t hBOFR¥aRt é&zcd-’rfr yVihglpypttedo cargyiage Sohor At | ghspanel

1519e0bibhenpanepogtbohr akes 90a are separated from
t he panel substrates 90a by an unnecessary portion

removal mechani sm 442 provi ded near the side edge
portions ofheheapeadicanrylingbrobdt 142t chpanelninversion

FhOHL® FdrriOh QIQTURLIE ol PRRLLI Ao (AR ddiPlerom tne

e SC r
| GAFEFLAG TaRS /8L P R LT READePARS ] REDSEFAERAPA UpsLde

MEEBed 1y pllateliP e sePRFAL Ofn Tl #4 L ohlthé PAndAVtEEminal
e Iomerﬁgortl substrate cutting device

17538FrF%é°§cppﬁt é@ﬁce gui de 25 body 342, a
cutting process of the bonded substrate 90 by the

st eam unitngg{l{raeng%ﬂe nd1 Wbt Wdd Fradinfon the

met hod f or t he sabstrat e,
doappergélipbetﬂhlfeeﬁhpﬁ mmebﬁménaémrmon portion

rmuherb}s YRRl d 8RBy D g ot SEQStﬂrﬁlte%%sa\Wﬂoi-ﬁions

% pe_of brittle material substrate, are
€

o Wit BRPSLSURZETRERS, %EFPb%@ﬂ%m efrm“! Ffé“* panel
pr eabatraitewcods By ah GRhetésbify poxr 11U reliboR 1l H8chanism

g? t@gﬁr gﬁﬁ@i&é%ﬁﬂt&% slia.egf %?]%oxs# S B tﬁgcgeggration
table 441 as shown in Figure 77, for example, by an ingsertion
rebot (not shown).

By employing the scribing method shown in Figures
61 to 70 in Embodiment 2 ag the acribing method by the upper
portion subatrate ¢utting device 160 and the lower portion
substrate cutting device 170 of the scribing device gulde
body 342, a cuttinyg 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 oh the bondad
mother substrates where the glass substrates, whioch 1z a
type of brittle material substrate, are bonded as mother
substrates has been described. However, the present
invention 18 not limited to this. Wwhen the mother substrate
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substrate, and a brittle material substrate such as

ceram cs substrate. glass substrate, sem conductor
substrate or the Ilike, a nethod for cutting the

substrate by using, forexanpligs 5 |aser light, a

dicing saw. a cutting blade, a dianond cutter, or the

i ke may be used. Furthernore, the substrates include,
bedbsowetml ebstyalstsnatvas atbemcﬂtbesubuwdtpé.aft@r,mnlaatm

byagﬂg‘éﬁgg { %ég'ﬁit]tq,ef Mﬂfegigﬂﬁ%ﬁd&: I'xeacb cgramics

ér substrate fornme eren

t y pBOssraks: hetasy sabsizade  opeam cogéﬁgtpat@hsﬁw oy the
I annmat, ia e tREdE6r SUREH gt sum H?rﬁsﬂ@ lfor example .

e b e b BB A, £ A B eor.

syst:elthacd.dxkdl mgyt bet heefdresent invention in whole, in
the present invention, 'substrates” include nother

substrates out into a plurality of substrates and
al so i ncl ullarshagmpereg t&ﬂa&\&awm dnodufe: rmaddemhther

as ggbeekatbcehShonaed Bhﬁéﬁfate pf@fﬁnb& ﬁ#'bﬁéﬁélﬁg #HE same
sem conduc ubst rat es

C ki Pe oS kel SunsErEen. S hondad MAther subsdtptecEormed
Fubyhdvomidey tdief ferdastt regpssd afembtheki BHubedrat@ssUGing a

FoPdbgeBstpCiorih By Ipnffetify HRBRRE Sumatrdtes.”

| am nat edsubstrates formed by |am nating pairs of
suRghbalgmenthgysubstrate cutting systemaccording to

the present |Invention out the bonded nother substrate

90 forned B¥IEER; #Y 11® schemagdionperapegtdys view showing

subat exkfe 1é 0o £ atib KHAE lenibdidLniltu bE3 thbYsGhs PREEE cutting

o BShEShSRod SRS PRE 0 S SURRLERLOH . 1n i

paREpsepinteviestbon ; atads iufattde Hngludecmythelr substrates

d' éﬁltai(n@@@rlﬂtdﬁlitysgf s S H'U8H ! PnERGhe single
platas of metal substrates such as steel gheets, wood plates,
plastic substrates and ceramic substrate, semiconductor
substrates, and brittle material substrates such as glass
substrates. Furthermore, the "substrates” are not limited
to such single plates, but also includes bonded substrates
formedbybondingpairsof subatratesand laminatad substrates
formed by laminating pairs of substrates.

Tha substrateoutting aystemaccording to the present
invention cut the bonded mother substrate 30 formed by boding
apalrofmotherglasasubstrates toeachother intoaplurality
of panel substrates (display panel bonded substrates) for
Producing, for example, pansl substrates (display panel
bonded substrates} of the liguid orystal display apparatus
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A substrate cutting system 500 according to Em

bodi ment 4 has a simlar structure as Enbodi nent 2
except 5 for that the substrate supporting device 120
in the substrate cutting systyem 100 in Enmbodinment 2 is
replaced with the substrate supportl ng devi ce 520 of
Enbodi nent 4, and a plurality of supporting belts 550

ar gni&h Jaih L BoRabdCto SERSh 8ERefyUl LiNg system _
according to Enbodi ment 4. Thus, 10 the like parts in

Enbodi ment 2 shown in Figure 84 are denoted by like
ref erence munnbatsataebﬁttedgdmﬁem 500 \dddow®ing to Em-

OrbbiSles PR3 10 £108 0SSR R RS RTCS pucont
suﬁgtrtz!muet m@pmtwgtecﬁmwm Aeviigeakadinghe substrate

reéﬁ&fﬂg ﬁyﬁ% iubsahatzﬁxmjﬁwmz %ﬂer@m;@?é'#fth the

e substrate carryi n%ew ce 180 ocat ed

sBPEF*éFF‘éa pyPROTI1Rg, Qeviice 32¢ yobuEmbpddmpRt t4he and a

f gb%agumgtﬁew Iﬂpﬁttirtiﬂg t ?alwbsstsfjoat@r@ Uht1h§9 wsmﬁgfn the
sen ILnventl on |n | C

C hatbatBat e a7 Hynrant AbpaTAL Rattd Hhiy .“rhus,

d| thetl:ldt@ pastsvin Bmbedimentf2 showhelrs Figurat®t are denoted

yliﬂesfgﬁﬁ] é}@t @%ﬁs ﬁ: e‘iﬁﬁ.ﬁ.\édoﬂgsﬁkggtliéh:will be

d|r ction Tn €s are carri
di peatted.ort hogonal to a scribing device guide 25
body 130 In a horizontal fashion and the scribing

o 0%, L b5aREa R AR RS R S B aane
seEmbddimbatrs} e sidepontwhippahii mﬁ@ﬁba&xﬁlte supporting
T nBRlibB20 s AR Ad 13, DEVLERAR AR RETPERLOYE RS carey-1n
unpi.desand & ed dec obrdhiclybtite sbshnnier cangydngt deg2¢6 180
muehlaé&s@\@aolz%fe&réa thr eetd U R chgwmgltngide in

di rection the scribing device, -
1380 °ﬁféuf9‘fﬂsﬂ9 QBSQF?-HF%"%uppB? Fﬁﬁgﬂ%}?ﬁﬁ%ﬂ“ﬁfﬂtting system

500 of the present invention, & direction in which the
subetirates are carried (substrate flowing direction) ias +Y¥
direction from the substrate ¢axry-~in side to the substrate
carry-out side. The direction in which the substrates are
carrled is a direction orthogonal to a gcribing device gulde
body 130 in a horizontal fashion and the sorilbing device
guide body 130 1s provided along X diraction.

The f£lrat substrate supporting portion 520A and
gsscond substrate supporting portion 520B of the substratae
supporting device 520 respectively includes, for exampls,
five fiyst substrate supporting units 521A and sacond
substrate supporting units 521B which are movable in a
direction same as the moving direction of the seribing device
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and the second substrate supporting units 5213 are

formed to have linear shape along the direction

parallel to the franes 111A and 1118 in the

| ongi tudi nal direction of thegp Jmin frame 111 (Y
direction). Figure 86 is a side view of one of the

first substrate supporting units 521A provided in the

fi gatdeUbSayal®0. STMROELrEg mﬁtﬁm&mnﬁﬂﬁg Eiits 521A

substr e sy uni

ofyoons SPRRA.+EEe PRtE dup A S BR R sormea
patal heivat dinpernghapfr akonglthévdigectdvhonppraddednto the
UD RS amd@r imn aﬁat i‘fJ.EU:E}PCHl-Ie &wﬁiﬁmnaEZEQrﬁga?nt of the

receiver % di ng the supporting belt
pr&@#&e&ramﬁ ﬁﬁé d¥d93sPELdARAF t he support main body
15 521a on the substrate carry-out side, pulleys 5210

d 521% I
o on o Paaud e o140 Wlskof Bat.0f Hhe FTRE fubstrate
SZhImmrm:Ln‘gl deelts)\ SegAi nravided ofnt hbecWivgicr sGBdlirate
%g%g 10 pBr4Gh 320aP! %585§}r5t %&'BQEFajl:gmg{lpsogting

por e sup ort mal n I hear
guvids 5213 bFé wmm 3 MYoﬁzéachlouguttnd linearly

Sh&ﬁb%g53:]ﬂh WBL 08 6n | Pachledli M {KE hbhRgale YedeF11 (v
§F§ i@ ted_to the suction plate 5210. The suction

il oQ0 (2R PRRRK Mk dany g, Lhss spRRATENBSLA body

su;spau | agbdkt tre&ﬁlwmr 4R wi agr:gxetms R sﬁﬁgbrti?%dbalt
V e upstr,at e carril e e

(o BROES o B BN ol A n AR ah S e b bbBor Pt body

st §2laoontiihe fubetrsbhbstamty- ouipaddei, npubdeys BRUPE&nd 5214

angreueksagnda. adﬁ@fﬁ%efh vtﬁ. Ch%%@h@ﬁftﬁsﬂbﬁbﬁaﬁﬁgf the

by a suction nechani sm 30

onSPW@°§GpMﬁ¥ﬁIH?QﬁNEZEEX)%ﬁGY¥$R§¢#r%?lbubgtpapﬁided A
Sumﬂhld&& ¢Blt 0B 2ie MBI rAEY HEaH i%lrjoh.ﬁ%eﬂ to a suction

coftesH EpEs a@“ﬁeihaf%wéelﬁs RBFG3808 4f (the support matn
body 52l1a, linear guides 521f are provided. One esnd of esach
of the shafts 521g which are inserted into the linear guides
521f 13 jolnted to the suctiorn plate 52le.

The suctlion plate 52le moves to a position higher
than the supporting belt 550 by driving the cylinder 521h,
and receivea the honded mother substrate 90 carried by the
carrying device which is not shown from the former step to
the first substirate supporting poxrtion 420, and sucks and
adsorbs the bonded mother substrate 90 by a suction mechanism
which i1s not shown to place on the supporting belt 550 of
the first substrate supporting unit 521A.

The oylinder 521h has a structure of a two-stage
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into the cylinder by an el ectromagnetic valve which Is
not shown, the suction plate 521e is selectively

pl aced at the |owest position |ower than the
supporting belt 550 as shown 4 n_Figure as. the

hi ghest position for receiving the bonded nother
substrate 90, and the internedi ate position for

pl éylﬂ?zdet:he n@&ﬁ’tf@iﬁﬂi Sﬂtﬁi{fﬁélﬁl 9% Yut IEﬁarnp:l:e.slslalfl air
SU ortiLn

bel ti
or tRSPELindSE e poﬁreﬁﬁgwﬁaﬁg&rva@ge Wighde not
gws@hewhaseheléﬁctlfdml platdS2Im/ iagsebetsivblyhplpsed at the

of PBsL pERLERuh Sl RbaK, §6E' PRI, HEP Ba12 55806 shown
t h(.:Ln §1’J$1369t551-g tmmbgbeiﬂ@%‘jé:#ﬂfbfpﬁeﬂﬁﬁaiﬁi-ﬂﬁI the, bpnded
di R%Hhie Eubs @%6 hﬁn&‘tﬁ%t%ﬂ&é‘ﬂé&@ioﬁ B8rplacing

main frame 111. Eort mai n bodies 12l1a are

e e EPPBRS: BOLRERCRRPBEERbe 0120 A RERE BBt 550
41 smpbodting B@iLtg 55@.t he supporting nenbers 143 in X -
direction orthogonal to the franes i 11A and 1118 of

the main frame 111 via the junction nmenbers 146 20

and 147. FiTiper pi33aghoddbtare fpyovidedin dthe upper surface
SUWEhanui@étha /h%shamaefn ggrﬂevma éHPE% aaf %the pair

car I%/ﬁl n sid scrib Vi Cce gUI

an® Bes%'e%% @;ﬂsﬁ F&Pepw% st ithe *aapersmlsfa% of the
Z hﬁuﬁéiéﬂg.ﬂd'leggﬁﬁbt?ﬂe( 80)1?{] Flm@ Ehe (HE1SAPROIL4NT the
e |,S nnect e e
o SRR the PORREEE S prC AR ed B et £F ¥ direction
r e@adiongy thdlfrahes hElLIA ragid IR ofit theupadbn tiwneiriil. The
e

71 Hpogtt hadkChohiBe i LE) e A (VST Aeddifiog to two

a uddy aptachpent megbenshél fAnd 42 hidiging to o euppgrting

UNigleniald a3 an KVAHraethen og‘%%ogf:mh&et%eq:ﬂﬂdfrmnes 1113
substrate_su port| ngpunlt 5210. The supporting

belAnds3d1pso f%m-bmley&ﬂs'zha wmramemmrs 146
and 147.

Figure 85 shows the firat substrate supporting unit
521A as moved toward the substrate carry«in gside with the
gcribing device gulde body 130 and the second substrate
supporting unit 521B. As shown in the portion (a) of Figurae
86, the supporting belt 550 la connected to the mailn frame
111 on the substrate carry-in side ig supported by the belt
receiver 521b of the first substrate supporting unit 521A,
hung over the pulleys 5210 and 521d of the first 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 521B. Then, the
supporting belt 550 15 hung over the pulleys 5214 and 521c
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of the second substrate supporting unit 521B

supported by the belt receiver of the second
substrate supporting unit 521B, and then connected to
the main frame ill on the §ug§&rate carry out side to
have a tension. 5 The pillar 5 on the frame 111A
side and the pillar 145 on the frane 111 B side which

ut[ra’f)qrbﬂe a'ercéﬁtdsh'ﬂﬁﬁff‘hﬁe ik Jiiit $23B1Awdpforted by
hel d

he gui de bases 11 Since . the Vers gl 1t
shté‘tm)b%#t R v, O e, 8egPRAFPHERERT $OSYRPPRELRT un
gus2EB ba&a&n&ﬁcémmﬂéd itBo:Helea ph Frame IPBonithehsubstrate

support bo ds t he sci ' devi ce gui de body
13€grr¥h%“ c?f%?nbodgﬁv%e go +€%£%%ay 130 i s noved
t owar d the substrate carry-in side by driving the

i near 1A o $EsTdry @bl £:5dme a3 at&ewehb' P1lar

units 521A o? I st substrate supportin

pokéBoAnstba fFame nbliB i %t«ﬁ@ PRGN SUBROYh LY r§ubstrate
Si d@ppbrPingdniiive 9214 Hr%th&l@%ﬁﬂi@g&ﬂﬂﬂmdsdhglmal t eSince

24 Skt LobbopRhSR e SRR ofudt 805 Higpones

i nt¥ theegtida baseg s foaneslding tie pillané 12@ which
£ : ; cie
gﬁ: ‘Q}gprg%gebé%% L%S gfrth%' é%%%?r £n5 CRLVLAS %?:Y&gebody 130,

e secon e suppor
pothﬂoﬁ@ﬂ-@énaf deicegwidetbofy 33Ppdst i vigard the

52Q,bEEPaEE! ES!:'}.‘?Lmﬁl K888, b{Odr1eXRgPtRe {1KeSLGRFEOr, and

substrate suppo units 521E whi ch re ab i n

o ShecEive Finmtosu S EREL A ARRP LR ARG B3R od LK ¥ EneFizst

scaubhvaeadewmmtdexdo%b&:ﬂm SHeA setead mwkstiowerd the
gggr % units 5 have simlar structures as those

of £i PEFTED BtF& & supporting units 5217 except

for that they do not include the suction plate 521e.

I'i nder 5 :
near ou s gaERs, Bt it Ofb Bugbor oot g S2en

théfé-t"FI a'.];n 11;500@1{%1}# af@bodiment) are arranged w:Lth a
predetermined gpaces therebetween, and move in Y direotlon

along the frames 111A and 111B of the maln frame 111 together
with the scribing device gulde 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 direotlion same as the moving directlon of

| the scribing device guide body 130. The second substrate
supporting unlits 521B have similar structures as those of
the first substrate supporting units 521A except for that
they do not include the suction plate 521a, cylinder 521h
for moving the suctlion plate 52le, linear guides 521f, and
shafts 521g, and supported by the pillar 145 on the frame
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- 170 111A side and the pillar 145 on the frane 111B
Side so as to be attached in en inverted direction

with respect to Y direction to provide an arrangenent
symmetrical with respect tosipBe_scribing device guide
body 130. The respective pillars 5 are supported by

the gui de bases 115. Since the novers (not shown) of

t hﬂii NeRde rmmMe pialat aGBednt thiahfrgme dbl B sebdd 160 as

Ofq 1 Uehchics B! LA Soord 28 HLEDLBLRRE 1 PR PoBder. <o ¥
de‘*iw'gmrdeomwir@angrmaemmm@wmwm:@spmt

09{6 ¥nb %c:’iﬂ%&n@aé#iée FEH.dLBohI8Y. Mherespadt ikiafpillars
five second su strate Su\?:ﬁ@er“ nqq?unlts 5218 of the

seRBhPeRERT et PE 9 S520B al so nove

toward the substrate carry-in side. 25 As shown in

the porti b f Eigur Jwhen the
Substrat e S GUTE 50k SihubT og bhE Hapear motors
subse redttmaled yoi theigidde bhsekellsridy hglddnacthgpilblars

bo n tgat (§TaTa Yol b4
52%%8 &ﬁgalgoggupporu ng _bel t 565% '%%ét he f‘lﬂf'{? dd¥ice guide

SRRty 30 EbpAanihingdevice guife bodyc139, 4amoved toward
scenbl é‘ﬂbﬂ@i"aﬁﬁ @&tﬂﬁ-mdﬁicﬂ@%y all vide wmﬁ¢m motor,

R the F i SERPRY, EBA LEREE AUPRAE tINS Shi sl 5a18°E the
subetond esishiptront e rEppportt 15 poktdenb SROW aheo srr.mré)l tawarad

gﬁghgeaugétgﬁge Qggy ,1§0 ‘gg_rther, when t he second

rate supporting unit 1B noves toward the
substrate carry-out aide with the scribing device

gui de_bodyad haafl ihenbi pettS6RSLE RicE 3 gaaPas! i WEen the
uniit 521A, _the supporti n el t 5?{8 of , t.he second

subsrPht é‘-’&?&ﬂ’&r‘:ﬁ n@‘%ﬁ"? B HhhEs b Peres s teMgrdy the
degubetrgtbedeainghiinl sddeaniti b essiPPribing ddvalde Ghlldefbody

thgsb' -5 the second substrate supporting unit 521B, the
supporting belt 550 of the £irst substrate supporting unit
521A sinks below the scribing device gulde body 130, and
the supporting belt 550 ¢f the second substrate supporting
unit S21R appears on the beit receiver 521b of the second
subatrate supportingunit 521B £rom below the scxilbing device
guide body 130,

Further, when the second substrate supporting unit
521B moves toward the gsubptrate carry-out side with the
scribing device guide body 130 and the £firast subatrate
supporting unit 521A, the supporting belt 550 of the second
substrate supportingunit 521Bsinksbelowthe soribing 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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substrate supporting unit 521A appears on the belt
receiver - 171 521b of the first substrate supporting
unit 521A from bel ow the scribing device guide body
130. The operation of the substrate cutting system of
5 Enbodi ment 4 havi ng such"a ¥tk dcture will be
explained with reference mainly to an exanple in

whj de st '

[ apite SRR Ml ot SR oRL ANF L8 5222 £rom below
bohuedsnn#héngsG9§iﬂatEu993f99ﬁ5d139@ by bondi ng

| arge-scal e gl ass substrates to each other into a

plurality of panel substrates 90 ee. Fi 88),

first, asTeRoMReSFAtEPRUPE B ?%gﬁﬁﬁﬁedgﬂ%ﬁ%ﬁ system of
suhﬁbbamcﬁe 4 havdag 8echid s rubeurebsi L httee ewpiiaiged with
syst WA [ r ' h
orerarabre Tatiig g dp o8RRb18 18 Midora bERels BuBEtrate
pl #oesednbyhbosdppgr Langebebudasghags pllatepeissevtnd

substrate supporting units 521A of the first substrate
supporting portion 520A in a horizontal fashion.

such a stafer ragtt%nﬁrmwmmadzmqhkerbaﬁbsarﬁé‘shalﬂ formed

20 P?Ubéﬁaﬂﬁg LhEdes- 56 gd awiat Buba ’ﬂj‘:&ﬁSH €0 \Mlidh oither into
no

b RS B 5 phBel ainloia s S Bopr  Bad i dipls 34 Thavet,

Thasbehded dnt FégureuB3irthe Eanﬂedahebhpressbdtmnth 20 1=

r (0]
SR TS0 o Vo SIRUE o A B hCBhiirang
or E8beRY thell effrp alelichPOF‘ﬁi?hPS‘ thesubgieatmaasyy-in
noighak Suhat 181 L4k d DrPeRist b@fiﬁgrﬂin BEEcs G3ecod 829 the

p05|t|o t he hou5|n S te ., cutti

L ESRRORA RS Pt A Az Ik the iRk gubdtrate
nohh@por&&hgtmateiaﬂ baoA tia alﬂeredgataloﬁgshmenfrane
111B of the nmmin frames 111 cl anped by the clanp

menbers 151 of the clanp device 150. The side edge of
t he bondedImaudya siten f%ein Embodiment 2, the bonded mother

aubstrate 90 ls pressed with a pressure which is not shown
80 ag to abut positioning pins {not shown) arranged along
the frame 111B of the main frame 111, The bonded mother
subgtrate 90 1s also pressed with a pressure which is not
shown so as to abut positioning pins (not shown) arranged
along a dizrection orthogonal t¢ the frame 111B. 1In this way,
the bonded mother substrate 90 i1 positioned at a pre-
determined pogition in the housing 110 in the substrate
cutting system.

Then, ag shown in Figure 87, the bonded mother
gubstrate 90 has its side edge along the frame 111B of the
main frames 111 ¢lamped by the olamp members 151 of the oclamp
device 150. The side edge of the bonded mother substrate
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172 90 on the substrate carry-in side is clanped by
the clanp nenbers 15L arranged on the substrate
carry-in side so as to be orthogonal to the frame
1118. 5 Wien the side edges qf,,the bonded nother
substrate 90 which are orthagdnal to each other are
respectively clanped by the clanmp device 150, the

A Y e g 13ede sedU8fpBE bethe ol
bondem shbktkad! e 3 g P ¢ e c amp

er substrate gg.sin mat el é
Sqrbene L AXFaAS eyt e R SPAL SR ISHETY i AbRe So es
supstbat erithsgbial Thoisthée herdreadeT1BDt her substrate
90 is supported supplenentarily by the supporting belt
550 of all the first substrate supporting units 521A
In such a Wten d:,het hddscedbenplidhie bogdedembblier 13gbstrats

15, r
9&{.&& hpre eter or?é:' %ﬂ&&ﬁ&éyam ﬂﬁﬁfﬁﬁgﬁlmee

be a ositlon on

bohﬂé’d’lmmp devibae Kb SherAleNe MemRaTE s gAppPdng the
si geas! @ Rye t ERe Bbﬁ@édd%tqﬁzﬁoshﬁsﬂrﬂ@él sontzink ap-

f ashi f t t 8 d
L hrestantate. st Sheohins Fareufon s hotriat hipfi e goncea
gudehbﬂcbubh’iﬁ:mnataémag t‘ﬂn_:sgu the honyed ﬁ?_&hian:ombstrate
|
o7 oh 8 Ao pubRianebBeh THOEY Hlo ibpbriing nest 50
onoft aa;lbbhdeﬂim hevwbgtpate asapportiingt ukiths BB1E: nce

the scribing device guide body 130 elides, the first
substrate supporting portiqon 520A slides tomard

Substrate ERrF4Rh A grake. fhe serdhdng deyice @'“1‘13 body 130
SUBRREb BEwaP@r th®edPErstd dasrdwinl diidee stulst rat be at a

o PrhgePprulRegiosdfidn ol s1is, SUEE NS B9 REpHep otner
SceubBhgatieV? € engtihd enthoiyrai3) cagirye ovitnk$dd sl @mnpdark by the

SCEh BB0s P& @ o0 4P oY ohily 2REhabRE Smao%ayaqg%im

e secon strate sup Eortln uni t
appesiseod3Bhandcther geepndropbical degiqecddy provided on

the scribing device guide body 130 move along the gulde bhody
130 from waiting positions. Thup, the images of the first
allgnment mark and the second alignment mark provided on
the bonded mother substrate 90 are taken.

Since the scribing device guide body 130 slides, the
firat substrate supporting portion 520A slldes toward the
substrate carxy-in silde, and sescond subatrate suppoxrting
portion 520B slides toward the substrate carry-in gide. At
thig time, the supporting belt 550 of the first substrate
supporting unit 521A on the scrxibing device guide body 130
slde sinks below the scoribing device guide body 130, and
the supporting belt 550 of the sacond subhstrate supporting
unit 521B appears on the belt recelver 521 of the seoond
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- 173 substrate supporting unit 5219. Thus, the
supporting belts 550 are not in sliding contact with
the | ower surface of the bonded nother substrate 90.
S Next, based on the results t.aki ng the inmages of
the first alignnment mark and the second alignnent
mar k, angle of the.bonded nother substrate 90

SuBEREtedtaYE dﬂiﬁ:ﬂﬂgoundevsm 15@ns ,athé Bupdtiding belts

fashiorrin al on ng. devi ce

o8l OpermgscLicel 1003l SO0 LE WEBR! PHLS: SRYLCoucenac o
anthpobohded hytherahuuhataba B8i.ng an operation

process device which is not shown. Based on the

calculated results, the scribingtdeV|ce gui de body

130 i s noviexbi thasedenufber resuitenos higdting ethcmﬂ-mmgs of

deyheee kG anﬂgﬁlhsnk RSk all® Fthb%éd&hfhﬁgﬁmemttﬁd}ﬁ: angle
device 170 t t he bonded nother 15 substrate

(SBERTHR. Bﬁ%f“ﬁf‘l ‘Bﬂtnﬁﬁ BROFEFRTF P B0t BURBOXERA L PR the, clamp
Cc uﬁbvmgabysci |:Jmearh¢fu:s:ﬁ:pt:&m:ﬂm:):l.od- Ant &i d:‘tmmire aladg the

shgm k; e &%fﬂé% Jﬁﬁ%ﬁﬁgé? sur J:f’n %: rthgosz.aion and

respec Yy O
basnttmngaeeﬂopﬂﬂhtioonbﬁdano%heuleubenrustngoaareperation

pLﬁﬁserQ M&yide Jnri%t 196}&& mmc eSB?ﬁﬂd 6 hedoa)culated

scri be |ines are f or ned e front surface

anHeﬁHétBathgLﬁ?%ER4%ﬁ devieg, spudle hodyed38,pst maved with
90th35:ﬁmpbhc1bﬁ|ru:lmhmﬁ*ebuwg&brasﬁ&9;|.sBOéna the lower
exa t anel s te naco

i Pagrin WETHRR oM BEe Hefie Pod Fo 2 the hangad mothox
| oawbsguatie 90a( $udl$ananp@m1omy1berrdmm tonm: séPibing
cu n kSP of the bonded

Bﬁegggﬁgﬂgrg eigggh?h%ﬁﬁérﬁgfa&EQéP 162a 30 of the
upper portion substrate cutting device 160 and the

cutter Wnegh S I aaeahmtizprnﬁ%t 88l €the cutter
cut ga&éﬁbce 170 are_res ectlve presse and

rof' rpREcctiyely Bing it epERent snrfacs apd the

back surface of the bonded mother substrate 90 are preessed
onto the front back surfaces and rotated. Thus, seribe lines
95 are formed on the front surface and the back surface of
the bonded mother substrate 990.

From the bonded mother substrate 90, for example,
two panel substrates 9%90a in a column direction aleng 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
of the upper portion substrate cutting device 160 and the
cutter wheel 1628 of the lower portion subgtrate cutting
device 170 are respectively pressed and rotated along the
side edges of the panel substrates.
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- 174 In this exanple, the cutter wheel 162a of the
upper portion substrate cutting device 160 and the
cutter wheels 162a of the |ower portion substrate
cutting device 170 5 gener at g vertical cracks in the
portions of the glass substrates where the cutter
wheel s 162a rotated, and a scribe Iline 95 is forned.
Since protrusions are forned in a predetetern ned

pitch in peripheral es of the bl ad g
Do DG e BhaGhdes Bho Lt £1905 208800 e bEE upper
10p6f:tabﬂtﬂu'rﬁﬂ%mtfe tdtﬂ:ﬁﬂﬂg:lda@iﬂeolsofm:yltans outter wheels

SUDEARZLE 'thel Mol 5KREESA UERG EARL Sl Pl dice 170

usgﬁgeaatat wmrtlisucl i scAcicl ngna ﬁi’@chmrthWar of the glass

PephRgkeatlY wHEAOLRE c%t&%%sﬁ%éls 152&‘%:6&&&9”9%5 a scribe
not her substrate 90 by a scribe cutter EEF bratin
’h% t

t h&188r i%e Tt F@Fmgﬂch Fdngey BYRIERHR formed in a
Cuptedevfmined piech I:lk'EpfeQﬁ.paeﬁ:hh.l BGgéh&:bdﬂdﬁ‘ﬁlaﬁe edges

coptimy BHeEREMactn Théen Syt iG] KEatyd gV fia the LEnatn

sub§tabewt AN plgthy sthelmkia Hbft hbe g basmisibstamticodn the
AStﬁiéﬁthb”Ei%?E?%an Afef QBEn i r+he élﬂﬁé b\?g?’tﬁﬁtes.

edge portions e tour pane stratés 90a
cutting four panel substrates 90a Qut of the bonded

not her SUbP'll'lf:ﬁﬁér25]99tchhd§3iﬂlfrf§§&hé\‘ﬂ1@@duﬁﬂhgt ltmg-_{ﬁmr head
ee 0 u strate
cuenehgdaEeia Berhpninr Ere BorteRtos I & pgessure

| ovver ther biondedu hithatre stikistixageda0 dgy al?ﬁ)crﬂ:e cutter by

t
SCQH%EQQ:L{:IE Q-?éi s%}g.\g'&e %I A th g@p? ché%drn% point cutter,
sudttarcwhaedi ﬁg St elmkso favtown#mina) ey ceippded mother

be&usgts:heaswrbaf%mfm SRy o \AE%J.&I&UE% $ke Quftﬂﬁg of
a %ﬁl‘l bi ra%ao ess the cutter el s 162a -
ehbon other su strate 90 by the suhstrate cut ting system

of the present lnvention.

As ascribingmethod for forming sceribe lines in side
edge portiong of the four panel substrates 90a for cutting
four panel substrates 90a out of the bhonded mother substrate
90 by pressing and rotating the cutter wheel 162a of the
upper portion substrate ocutting deviece 160 and the ocutter
wheel 1l62a of the lower portion substrate ocutting device
170, a scribing method shown in Figures 56 to 58 in Embodimant
3 may be effectilively applied to the substrate cutting system
according to Embodiment 3 beslde the socribing method shown
in Figure 81.

During a saribing process by the cutter wheels 162a



10

15

20

25

30

of the upper portion substrate nutting device 160 and
the |ower portion substrate cutting device 170, al
the first substrate supporting units 521A of the
first substrate supporting posgtion 520A and all the
second substrate 5 supporting units 521E of the second
substrate supporting portion 520B nove to the

Subst t1eé leeif Voot et @it et osattkta.tnrgaaav@_aer lsﬁuhnd the
e, to the subst

ST G LTS S PTG Ao ar Py 811 Phe Farat

suppbetrage usippeTTAngn urkic =5 c32 bk ngf dehiec ef irEtestbayrate
139uﬂﬂo§t§ﬁﬁs'ﬂﬁistm O¥ab eléﬁ%ISgll R0 @eY 6o BWC 0B ¥ rate

130, "and e sug porting e secon
suBSPPEFEing uRiEe n§2180f ‘slmssm% substxate beupporting

reﬁervfbnSRionfmwe $ECONE o SWPELAEL CoRHPPOLR | #DadNAha . the
BS F t he oy e tq t he substt:rate carry-out side

th%“ ﬁ%%% ¢iFRPTLI UGS a5 | HBSR StREY A<, (s the substrate

St c8ppYr L mguiv i thE BEppomitdngdialt BBOSE the FJ reteyabgtrate

guhg QE ¥n§39.1@%d2m%nSEHQOJc%:.L:lefgqe'&eviSO %%&td?ﬁgndy 130

fi rs ate supporting uni appears
beﬂlder%éekvebesgubtm sepibing tdevioe ronbds ippdy t130, and

Unthe SRirpod £ 018 bf-.llcthsbeoﬁ qﬂéjbﬁﬁaﬁﬁvhﬁﬁsgﬂﬁgg H8¥orting

t here IS no possib

130. . Th
SuPBbT ( BRLR LEPDEaBR o Lie IPATY TaRe TYIGAL OF ¥he escond
Iombasnafaceupbothanbomﬂ& sg 1ees Smk&ifﬂﬁéy ngve to the

ot EhrtP8LE oA RRy bR MG TS i i Bl (hm0 pr the

mes peend gubshsate aurnlén:gdme wWBot 52 1hsihks beldedhenideibing

t b i
suaet iy Snarhifl o M SHe bl D fo 0 ox ene
E gt g‘%%’?l“’é?'ﬁ"s%‘bﬂﬁ?? A% 520 eppaprstamrthe belt

unrécawérmﬂﬁcbfm:\tﬁs f&@%r Qubberatlbsaﬁ @rﬁﬂié)&jx&.{‘t 521A

nd ows t n1ent|r fr
anﬁ E’s%? v gggsac 4&’ &édgﬁg‘{]% é?°d§lh BQPr‘ at 'Eh'% dipere
whig hotpos sihilkty that tharmmnnethg Pelbsplsot £fe 16 H11d1ng
t h@m@@ﬁ‘@@ g:i'ﬁ’xt @l‘% lsugi‘td’lﬁtf%ce of the bhonded mother substrate

90.

After the soribe lines are formed on the bonded mother
substrate by the above-described sorlbing method, as shown
in Figure 89, with the bonded mother substrate 90 on which
the soribe 1ine 95 is formed being supported by the support ing
belts 550 of the second substrate supporting units 521B,
the ateamunit portion 260 moves toward the substrate carry-in
gsideandblows the steamentirely on the £ront and back surfaces
of the bonded mothar substrate 90 on which the scribe lines
are carved to completely out the bonded mother substrste
90. At the same time, the water remaining on the front and
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90. At the sane tine, the water remaining on the front
and - 176 back surfaces of the bonded nother
substrate 90 after the steamis blown thereto is

renoved by the air knife 71. bl oW ng the steam
onto the entire front and ba surface of the bonded
not her substrate 90 having the scribe |ines carved

t NBRGRNsut oSS rapecrlel R A Rt Hag Bﬁ%s%%‘t%f Po‘“’ﬁ@%ki the

162a experience vol unme expansi on since
oS EPOMLTty BLRER (ERRERta keI FARBVEaoPY Kbs: 84T Kni€wi 1.

way, vertical cracks extend in the thickness

ot her | subSy PRt TR Ehemt G B, SRELER e angypack
shewnf aoe i) he Bonded matiep asbtraties9o dHmalii aheutoribe

f rQﬁ&E%W@h@E Ul fﬁ':‘? tt?e 9_938 gm%& Yy the cutter

ortln belts 95 e secon
eeLif %ﬂh.q’@%ﬂf@% W%e@anﬂ,@m singe the surface

Suppﬁtibﬁﬂ oﬂoenblmmosuahera%ri QeeOHbal¥dl Nerp this way,
carr}_(_w‘gaéobogc 40 of %d'g'?ﬂs Me carry-out device

180° NS Y oknegRs rdieeghion of the
(n&#thend?ubstsupporhad the Toaded mdtlidrStsviisrrate 90 1g

ca&a,yppg{agf%,ﬁ@ 180 and the steam wunit portion 260
noves toward the end portion on the substrate

carry-out side. 25 Thereafter, as shown in FigureOo,

the scri bl'l'lﬂalﬁﬁﬁ/i‘l?& %%Mﬂﬂaﬁi i ﬁcoﬂ'gl the panel

sub te, su ort| 208, and t first
hiadsd t%ﬂ ‘ﬁg 55 tha geaﬂegr@ogh?a sybabFate 20 on
subber mmtd.y:goum]stsiessm ¢4l allli "the t BBcond substratae

rrergrEhd Sl oy S2lp (o A% S G Mpvortang

sula%rgimsﬁm AFe chaarded burhgbntevneecgurﬂbn@odg’bdsmm of
anghé %W& b&ﬁ'x'g bt @af1el 15@, fdr{cistth%%k.)shr@ls'? bonded

su rei unj t ears on
rﬁg'gher bltrate gl:i'ap(IO 111 end) is supported.

Then, the substratecarry-out devioe 180 and the ateam
unit portion 260 moves toward the end portion on the substrate
carry-out side.

Thersafter, as shown inFigure90, the acribingdevice
guide body 130, the second substrate supporting portion S208B,
and the first substrate supporting portion 520A are slid
toward the substrate carry-out side. At this time, the
supporting belt 550 of the second substrate supporting unit
521B on the scribing device guide body 130 side sinks below
the seribing device guide body 130, and the supporting belt
550 of the first substrate supporting unit 5214 appears on
the belt receiver 521b of the first substrate supporting
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the belt receiver 521b of the first substrate
supporting - 177 wunit 521A from bel ow the scri bing
devi ce gui de body 130. Thus, the supporting belts 550
are not in sliding contact Lt.h the | ower surface of
the cut bonded nother subsfraté 790" (mill end). 5
Thus, the supporting belts 560 of the first substrate

SURROY tS2W0h Whdrd pedldy aHh (G- SHARP rdmgﬁeﬁ : @fbd&? 130.

second substrate supporting unlts 5218 of second
s atide %W&”ttliﬁ'@ ﬂi‘&ﬂ-t'tr“oﬁ BZB’ar’é"E ’r%&’!@/ contact

briaghttHe Dowar]l GutEaweoBEachea Siat ebdnaéw WoteN Eubetrate
sljdin taqi fromthe |ower surface of the cut

bo Lbstrate 90'. The supports of the out
bonded not her substrate 90" by the supporting belts

550 are s t

oot bonded HHE L BppS-23nGhe i BEp B RO LAY stiarrate
c| EHRPetAng und s %wblﬂeés*élaemméi@mb%hﬂ tbetrgcond
St&iﬁé@fﬁt&%uﬁwﬂm@dﬁnﬂfepszdswewam@he |déc¢dii¢§ fAfirate

the out. bonde ther substrate 90' E‘:I(.j 38 ﬂ vvard
RSt ANE ROEhLpR; paB. AN Remantia il RrOGPhtadnto a
arnemgech taoi stiatet withet btheinylih shothmedatedt from the

{16 BEd Y oBCERETIE U Kot ndl FUpETRRRYL B8 . Tne

the SCri bl ng
ErARRReEsA Qfa§h9h@11§crbct;1dﬁ;i rmtw byukstrapeef0’ by the

Pk t hal8g C il "kﬁ:éjeéfb&ﬁeﬂﬁﬂaﬂﬁ? EQ@.ehawar Then,

portlon substrate cuttlng dev] ce eSCH lg
deﬂﬁ%%"ﬁ%i%fe e 4% berge mEE’E‘??n@“‘EﬁU&%E% tﬂ'é"-l end)
bcmdeﬂermld}m deviitler 15 1590 byas bd anldcthie Wit boRdbd ddbthar

d ;
£ et 88 Ly ) AEbpo o fRHECC A BoTHi 1add. tne
areat dwqmdonmtherbmble'd;am.mt Beoppedsdownesrdhirtll end
then@kadietyls! 6a185a v¥h G163 nd plate arranged 1n a slanted

state and 15 accommodated within a ¢ullet accommodation box.

By employing the scribing method shown in Figures
61 to 70 in Embodiment 2 as the soribing method by the upper
pertion substrate ¢utting device 160 and the lower portion
substrate cutting device 170 of the scribing device guide
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
mathod in which double s¢ribe lines are formed on the honded
mother substrates where the glass subastrates, which is a
type of brittle material substrate, are bonded as mother
substrates has been desocribed, Howsver, the present
invantion is not limited to this. When the mother substrate
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type of brittle material substrate, are bonded as
not her substrates has been described. However, the
present invention is not limted to this. Wen the
not her substrate - 178 is a al substrate such as
steel sheet, wood plate, aplastic substrata, and a
brittle material substrate such as ceramcs

S ﬁ Q&tafxﬁ?(ﬁal ghassrs&fasstdoﬂu Eﬂ? a&%@l@{%‘@bt ?botalﬁ%ttr@t &pl&stic
e | Ke Ccu N upstrate usi n

{ oupAEaEe. ] SRRyt 1R et A LARd AP L s, SuGh 34, erandos

bl adbgtzadieanpbass ehibertrate, hbmibnhduuwrbmblﬁeﬂate or the

Fu r I [

U ARE! HSendd ot MRH AR JBIRIErRES bilo {HY £ exampie,

sa#éﬂerol-'tqmé. sfddainmpayy s cpritdng hladmdadiiamdnt ocutter,

subst kake 11Re"RdyP¥ebaRdANg di fferent types of nother
substrates, and a substrate forned by | am nating

not her substrates. <Enbodi nent 4> 15 A substrate
manuf act ur FogtRgpabee | T HOSUBADYEt & H AnblOdeS $¥sides mother

obt ali cQn .Y substrate._ch errn

T05CbBE et 8 HRReaH s P FARLE "EPrinl Y bOlgRR. RS aame

| ntypene€ medtheg gnkstratae, subshdatdonctier mybaitates formed
zgg%fggg c 0 2%

|n\l?(§e'gt |°<§1n q‘%o Su straI?Ee ?gg?un n az?f]gpara usetseeb'o and a

an@ubgsraipofprmadrbyylandnatingymathes Bpostrakes.

|ncorporat|ng an |nspect|on system for inspecting the

Z C itio the front and back surfaces and
é%?H ﬁggggtaﬁg the like 25 of the out substrates and
for i nspechi egbbheatsnmanofaceiirihfeapphsttabesolnbRown in
th r f act
apgaggg 983%? qﬂéﬂggglééﬁ%£a€H$?|oﬁu%Ptfﬁga chamfering
opéﬁaﬂpen%%fmmurmwat surface s gfsthe emst substrates
ACaQr CoAed PedFROGAEWH $hé dubdhrate cutting systems 1, 100,
300 and 500 according to the present invention.

Substrate manufacturing apparatuses 902 and %03
shown in Figure 92 13 obtained by further incorporating an
inspection system for inapecting the size, conditions of
the front and back surfaces and end surfaces and the like
of the ocut aubsgtrates and for inspecting the functions of
the substrates into the above-described substrate manu-
facturing apparatus 901.

In the above description of the operations of the
substrate cutting systems according to Embodiments 2 to 4,
examples in which themother glags substrate formed by bonding
glass substrataes 1s gut have been described. However, the
present invention 1s not limited to these. ¥For example,
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exanpl es in Wich the nother glass substrate fornmedby
bondi ng gl ass substrates is out have been descri bed.
However, the present Invention is not limted to

these. For exanple, - 179 _opegpations different from

t he above description may be perfornmed dependi ng on

the types of the substrates to be out or in order to
enhmmmxidﬁafdmffhneatiEhem ¢matubakwidescrmptibnfmuy be

d SCIi P |%ng&rrgé%éicf&ﬂ aﬁ?o r?&’ JfghI eﬂ?ﬁb?{ﬁ"ﬂ:”“ea to be

SUARY Patiel eaﬁarrig: gybpem ﬂ‘hﬁ fﬁapt#ﬁga%héiesmfeahc devices
M SRS MRS ot diich 4 m? %La?@én.subst rates to
|

each other into a plurality of spl ay panel s have
been descri bed. 10 However, the substrate which can be
appl i ed t(IﬁlhhepabﬁvhtdehnrﬁptidﬂsiEegﬁtdiﬁgﬁﬂmﬁbdiments 1

T I d h
L “he YBRRERRER o Ehd B Sal Bbr PukErh] Fine pnaa
notdtdier s5bsiratesf ecmed &y hgnuaglgumsubamuaas to each
Pl s1ese 1Rk8H biuf“b§£?%@ﬁ%§ﬁﬁ&g Mﬁéé{a% seribed,

conduct or substr rittle materi
?}Eéﬂ‘-‘r‘é"f’és thrguhetznie waighGan &e appdicActadihe nuasent
s ubxsyareg fon | 16 Inge Toikashs sybgr@ag.es forned by

bondi ng the sane type of nother substrates, bonded
not her 20 substrates fornmed by bonding different types
of not her Theussbsiresessawbich st decappiisddtdythe present

| ayy ' su t

A?’iF?L‘IF%{AB IL %h%g?d?hemét gt%é% ngﬁéy%P E the mother
actihfiratan enehpassentee]l ngbpeitgn, wopdicpinteed plastic
amtm§5aaamwiat@1w fnicd aaamidsmﬁs&%%a trates,

Eﬁ‘g%rts%th S bstr su&gortln devi ces whi ch
baups BLes a1 Glpas fubstrates.
pc&mﬁﬂmore . the substrates include bonded substrates formed
by bonding the same type of mother subgtrates, honded mother
subatrates formed by bonding different types of mother
substrates, and subsirates formed by laminating mother
Substrates. '

INDUSTRIAL APPLICABILITY

The substratecutting systemacaordingto the present
invention, as described above, holds a substrate with clamp
devices and supports with substrate supporting devices which
glide ag a ¢ut guide body moves. Thus, 1t becomes possible
to perform a cutting process in twe directions orthogonal
to each other at the same time £rom front and back surfaces
of the substrate by setting the substrate onoce. This cauges
the entire system to be compact. Also, varioug substrates



30 to performa cutting process in two directions
orthogonal to each other at the sane tine fromfront
and back surfaces of the substrate by setting the
substrate once. This causes igfhe-entire systemto be
conpact. Al so, various substrates - 180 - can be cut
efficiently. 181 CLAIMS 1. A substrate cutting system
C heaara Gitee e defifid ademrdiysi ng: a hol | ow paral | el epi ped
mounting structure; 5 a clanp device attached to the
nmounting structure no as to clanp at |east one
portion of a side edge of a substrate <carried into
the nounting structure; a pair of substrate cutting
devices for cutting the substrate from an upper
surface side and a |ower surface 10 side of the
substrate cl anped by the cl anpi ng device; and a
scribing device guide body which is novabl e back and
forth al ong one aide of the holl ow

par al | el epi pednounting structure and to which the
pair of substrate cutting devices are attached so as
to be novable along a direction orthogonal 15 to the
nmoving direction. 2. A substrate cutting system
according to claim1, <characterized by conprising a
substrate supporting device for supporting the
substrate clanped by the clanping device. 20 3. A
substrate cutting systemaccording to claim 2,
characterized by conprising a first substrate
supporting portion provided on one side in the noving
direction of the scribing device guide body. 25 4. A
substrate cutting systemaccording to claim 3,
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characterized in that the first substrate supporting
portion includes a plurality of first substrate
supporting units which can nove parallel along the
noving direction of the 3018kri bing device guide body,
the first substrate supporting units being noved no

as to apart fromcacti othegygpuéhe scribing device
gui de body noves in one direction and being noved so

as to approach each other as the scribing device guide
182. halbatmm bntellhgreyistes ohitacterA A By SéMprising:

tt t
R R e Al R e
pl ural ity afckammsdesimeontitaghisd to tbepmounvthg structure
ar §3agah éi&ﬂﬂaﬁ:*l%d&véﬁl&p%%%h'&hgﬁ %eghie%l etrate

ar e supporte strate IS

devi ce %ui m%
suﬁ%ﬁ?%% RO QEBR RO LRY f SERRGHIRS: the first
suppor t i nga pelirsedwubEnddie bhetﬂ.hgsfleﬁi@éé fHrecutting the

h h
o BABkEERTe PR 5F Wipdd) S dve S AL K 1iHER sursace
chatdetef i thel swbstaatei slagpedr by mhadchgmptngsdéwice. and
wi ndi ng t&'esdcr'irtﬁhgsﬂQGQEE' S EE e gPYvhq.@ﬁ ?.g Jngsahle Hpack

flrst substrate orttng un

eaRRASORER &angmwﬁééﬁﬁﬁé:%hplhgwwéhedmmmmt1ng
cl ﬂ{:ﬁmétuw il ﬂqt: whidlsh! fige fpas! of Lé?%dtﬁnta?:té HQEQ&hb%vices
units a e e v or liftin

o E¢ et RS A5 bR L7 B dfbetiin, i ong »61peptdon oy vhpgonal
thbosﬁhetmavtngsdtremmmnhby the clanp device is

provi ded. B. A substrate cutting systemaccording to

claim3, characterized in that the first substrate
suppobt i THPgFRAtoncutsihgc| ayetem magoxding oftof i cdadm 1,
SUSRAEAE Ea SLPE® iy %N&?."itsa.n‘éhhcggﬂmffagér Cﬁeﬁér@ifg Bevice

the noving di.rection e’scri evl

boti§* SURPORtADg he srbatEat e misHn bmrﬁn%csemngng device.

3. A substrate cutting system according to claim 2,
characterized by comprising a first substrate supporting
portion provided on one side in the moving direction of the
scribing device guide body.

4. A sgubstrate g¢utting system according to claim 3,
characterized in that the first substrate supporting portion
inoludes a plurality of first substrate =upporting units
which can move parallel along the moving direction of the
goribing device gulde bhody, the first substrate supporting
units beingmovedso as toapart £romeach other as the scribing
device gulde body moves in one direction and being moved
gc as to approach sach other as the soribing device guide
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noved with the scribing device guide body as the

scri bing device guide body noves in one direction. 30
9. A substrate cutting systemaccording to claimS8,
characterized in that the fjigpst substrate supporting
units conprises a plurality of belts for supporting

thﬁoﬁgbﬁBGQBeirlgghsiod%ﬁgéggﬁhrate cutting system

according to clarm racteri zed by conprising at
| east one clutch unit for selectively rotating the

pl 5L ahi ts/ulsétﬂe&é S dﬂtt&.ﬁfgor d?l%&nﬁ %ébx&hﬁg@&”@!ﬂaim 4,

ﬁhe S ? g %CG gui R ﬁ% . A substrate
ouf PRACES atBoFifhg 1B e 7155t EHBFLERERI SUBPPRting
t hanithe s@]sxrenetss e diritristg sdpyott ihyr baets respeutively

on ibeRRaERAY SORbiaRE SLERREALRTE Niie RRghhing dovice

scoipdngbadyi ace gupPpertedy. and. thesabb&ta&becmhtBngported
Syshes) R60ESh AL fash 8o ﬂ% theNgiact eﬁhﬁgrkﬁl?g hﬁ&lts by

the s cond]HIF strate su portion I nc
pl ﬂ?g a“?&t‘!; - E“EBEESF—FBn‘@“%Ft%" as to apart
mhfchmnaaapaoahan al ong the noving direction of the
scribing device guide body, the second substrate
su porting units being noved so as to approach each

er A bRt yaRe newmt ting aagstemecacorrding bdicngclaim 5,

m&ﬁdrﬁ&téﬁii@d %@a&am{:ﬂmﬁe@ls:@@wﬁhg hg dedil for winding

movenent in other direction ate cuttl

sy%’f‘e nf3EEE BRRRCFH1ng Jbedts by éwfales eﬂuz cfirst t gabstrate

| nstipporeLngdus st 58t & SUHPRPHHMch UBALS, oBheEUr al ity
of second supporting belts respectively 25 arranged

al ong the noving direction of the scribing device
gu? ded syds taec escoppbit @ dysxet adeosdhsd tat@Llatm 4, wherein,
su he, second

PRAHS girg'ﬂ ﬁ]ﬁ%ﬁff@%ﬁkg@?‘%ﬁh?\é%%%& & 8,5 ?\%g?gate moving

portin
gﬁg;gg J:Ullnifgigg the sybgtaate above the first supporting

belts s0 that the substrate 1s clamped by the ¢lamp device
is provided.

8. A asubstrate cutting asystem according to claim 3,
characterizedin that the first substrate supporting portion
includes a plurality of first substrate supporting units
whichmovepurallalalangthemovingdireationofthescribing
deviaeguidebody,thafirstsubstratesupportingunitsbeing
moved with the scribing device guilde body as the soribing
device guide body moves in one direction.

8. A substrate cutting system according to c¢laim B8,
characterized in that the first substrate supporting units
comprigses a plurality of belts for supporting the substrate.
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fromeach other. 30 14. A substrate cutting system
according to claim 13, characterized by conprising
second wi nding neans for Wnding the second
supporting belts by noving jkhe second substrate 184
supporting units so an to approach each other. 15. A
substrate cutting systemaccording to claim 11,

characteri zedin that the second substrate supporting
potfioft ehbsiXakrscutiloga sYsten sccordingsteatelaim 9,

suphatabtgripsdsbyhoelipfReengaat! Lebksd! 08 ENGtBRVLAYL for

di ti ot _the, scribi evi ce .gui de_bqdy, .the
SceSLh iRy Fatating e plial &k o patis.an,pprordance
t helithr thengodvement gii bebsdyibinghdevttbygngdedbuige

gui de body noves in one direction. 10 16. A substrate
cuttin systen1accordigg to claim 15, characterized
n

i nlthaf tHP sl subiing: avakgor ecrgrddings to olaim 2,
CoBRaracte1pbdinltHat Phe BebESrheh stippRRthindUddce Further

substra%g. 15 17. . A §§$strate cutting systen1acccw%|ng

t o°RFRF P28, 50Q9nd RURGETARe SPReRiAnG ReTidopcrEevaded on
c| the o et side insthealowielg/dl péatisg ofhehe seralbing @évice
beéaﬁdgnhgggordance with the novenment of the scribing
deVice gurdé‘body. 20 18. A substrate cutting system
according to claiml, characterized in that a or the

suRst r A Qubdtdate d@ﬂ%@f&% %mtakseé:@oé&!{ﬁftﬁe%‘iéﬂ 11
tragsn1tt|ng gressure to The” substrate usihg a servo ’
moPBRTREFeEIEEt Lt hntcEhe segond suRssrpd e aniinigportion
syitiebudesos Cﬁ:{\.gt‘atn'lf;} ?iﬂnakt::pnﬂhfaﬁﬁﬁﬁ:ﬁ&itée_ﬁ‘uﬂiar}:ing units
co un i_on f or.sprayin eam
COUBS b LR BT LA b g
scAeviopi gotdeabodyl, t thew comcand csubstiets Usppatting units
CUbLARY mEG¥ACES as to approach each other in the movement
in one direction and being moved so as to apart from each

other in the movement in other direction,

13. A substrate cutting system according to oclaim 12,
characterlzed in that, in the second substrate supporting
units, a plurality of second supporting belts respegtively
arranged along the moving direction of the scrlbing device
gulde body are supported, and the substrate is supported
in a horizontel fashion by the sewond supporting belts by
moving the second substrate supporting units so as to apart
from each other.

1l4. A substrate ocutting system according to claim 13,
charnctcrizedbycampriaingsacondwindingmaansforwdnding
the second supporting belts by moving the second substrate
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30 20. A substrate cutting systemaccording to claim

19, characterized in that the steamunit portion 3
i ncludes substrate drying neans for drying front and-
back surfaces 185 of the sghstrate. 21. A substrate
cutting systemaccording to claim19, characterized

by sGopBEEShBOuA1EEbaL ke teakbys dawi-he or
takiﬁgsout ?he subs??agg &%igﬁﬁﬁggbgegﬁbguftgf t he
steam unit portion. 22. A substrate cutting system

aci b dhngules tdatiam éﬁttiﬁbaraq@t:sﬁ z@ﬁ%bﬁdiﬂgt toheslaim 11,
Su | W&V | e a carryi

A A L
t héngdpdepat @ lunmbitniaf meendrubeiratboBuppbating units
! NenSuRsioval fait) (8167 Rt il PECERE e geraning

argung a first axis verfical t e su rate;
meSf¥LF8r IPLES: PAGY . ¢ HRe sERSPRd: subBtERtenoWBRASting units

e i R P L A A
sugéﬁ%géeaﬂ%ﬁéih 3%%%33?”2 e ﬁP%uﬁgf?ﬁFé°Eutt¥ng

system according to claim?21l, characterized by

CommL1 B SR Sk SURL ORI LS, VS 1.

the, substrate carri e su e
deFheEagberizeddmthal the sapondaubsirateiguppotrting units

aceonpifges @ sl@tbal dty oehes ped %E:Zs%@pé’drf ‘th%i S¥hStrate.
lonlng the

positioning unit portion for 25 posi
substrate. 25. A substrate cutting systemaccording to
claVm i, subsarateerewetiny eQERbnS dtborddd V80 cdditn 16,

f Ofipa ' S scri hed by the scrihin

HochEBROYLEDsod Ny MR Eng U YaqY AT Sittaly gt sor

subglegttvely troknting dheapdoraildgyt ofcbelts 1in accoxdance
with the movement of the soribing device guide body,

18. A substrate outting system according to claim 1,
characterlzed in that a or the substrate cutting devices
comprises a outter head for transmitting pressure to the
substrate using a servo motor for a cutter wheel.

19. A substrate cutting system according to oclaim 1,
characterized by comprising a steamunit portion for spraying
steam on front and back surfaces of the substrate having
goribe lines carved thereon at a or the substrate cutting
devicaes.

20. A substrate cutting system according to oclaim 19,
characterized in that the steam unit portion includes
subatrate drying means for drying front and back surfaces
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characterized by conprising renoval neans for renoving
186 wunnecessary portion of the out substrate. 27. A
substrate cutting systemaccording to claimb5,
characterized in that the plggrality of belts are
strained 5 between a frame on a substrate carry-in
side théd subgth®tén a substrate carry-out side, the
plurality of belts sinking below the scribing device
gui de body or coming up frombelow the scribing
de®lceAgpudstady demtting heysitemt aadodixie to claim 19,
SUBRRELLDErDO6S' 07 LomPEYENy d Dsdfotth Pl NALAY Cout devioe
N , C teri

cutting system accor to Claim arac zed I'n

t WEPT tiaking, PYE; the subg, eqvhigh has, bgenpre i the steam
franktopodtsoRstrate carry-in side and a frane on a
substrate carry-out side, the plurality of belts

oi nki ng 15 bel ow the scri bing devi ce gui de body or

CORZ ngAupubsdmaltel ovattirey seyblieng samomblmgyi 6 kadim 21,

or . , o :
T P T e
cl 8 ARUTY1DY EeRehcearprising: tsshatrate disiding neans for
boRe%a1 e Y suttshisd £ Subet PREe B 1Yy Hoan PFor Pdtating

not her substrat es. 0. A substrate manufacturin
‘ap Q?a?‘aﬁﬂﬁﬁ%%ﬁ%%@% ’F?P#? et %a?#%rﬂ‘?%eé‘;%%%rﬁﬂ’“nd

f on fdlvanfaximgesbtical toates sabsthatas aiidmsubﬁfﬂba&_tﬁofﬁting
Cco |:‘C tra ttl yst em ccordl n

¢ obRE 3 i fard SRR hEa R L O 8 80X R84S Rflich 1
ch@ifferent dromthe fiirsnakhs pregtileelsys tthe fubstrate held

| nEpeshs NBubEEhtONSo M1l feas CUt Substrate is
connected to the substrate cutting system according

to claiml. 32. A substrate manufacturing apparatus
acedl dAngub@ttlatem ddiiting system according to claim 21,

characterized by comprising substrate inversion means for
inverting the substrate carried by the substrate carrying

device upside down.

24. A substrate cutting system aoccording to elaim 1,
characteriz2ed by comprising a positioning unit portion for
positiening the substrate.

25. A substrate cutting system according to claim 1,
characterlzed by comprising a carrying unit for carrying
the subatrate soribed by the scribing device guide body to
a gteam unit peoxrtion.

26. A s=ubstrate cutting system according to oclaim 1,
characterized by comprising removal means for removing
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19, characterized in that an inspection systemfor

i nspecting functions of the out substrate is
connected. 33. A substrata Scribing nethod for formng
scribe lines 5 on an upperjggurface and a | ower
surface of a substrate, characterized in that: scribe

L I&%n&%&&hﬁ:?npﬁﬁ'%&%nf of frReMond Aukdithiaddl, crack
along a thickness direction of the substrate oppose

each other, and the scribe |ines are continuously

f o2fed AlOathiyst:l'aatescmit&::lhgr mhaamnmmiﬂy)utobaﬁmln 5,

ap b t bstr e .SCribin
@hﬁgag:g?g?.ng f#o'l?%éé ﬁ&%dﬁur %t ef‘ra ::b ﬁlrtahgitrained

thPéé'-WGFanBr érﬂmean gcﬂubetranescawy 18 ﬁ&dﬁednbyu frame

t hans& aubstkaes Ja&r@tdﬂlsﬂa@n%neapﬁﬁﬁ%fgi’%g V:fef’t?é ggnmng

b
35 ni"?u%‘%? F&Félggeisgcﬁ‘ﬁgcﬁm Redyrer ferdsgcunifinaybelow

chahachermndgl fevioé FUEas Wddde durihd ¥nEREH R+ BaBS trate
e havin rectangul ar shape.

Eqkp Eipgag ’g%g‘% ﬁg ﬂgl"ﬁgd according to claim 26,

characterlzed in that the scribe line fornmati on neans

lSzaa KUt s MihbEEd I-_-'ul%t*iﬂ&' é’rhs%cf% n%”t ﬁga"&laglm 9,

gade 25 edge for rotatln n sur
suS PF&F@eFﬁzaﬁ butehat Jdve gHamplidy of babs;pr are strainad

sc:baEgtaenrmt hsﬁ:g::s% g Ie laﬂ?f:@rsté' Hh@.l%l;r %ﬁ Ih{ili&&it gﬁazﬁdframe
pr " ob s ErbRETEED rarmi entide. Sheb furatifeds il naetnking
p: behowdthe Acribihgadevies Ighlm pody &t aaﬁmﬁalb W frém below
| B iy SIS LRLAE Fonl %“ﬁﬁse??‘asérkaﬁﬂeaubetrate

thé“EHPFéﬂ-nﬂhmrﬂ-op dgtwoving.| east two scribe lines
are fornmed by the cutter wheel

23. A substrate cutting system according to e¢laim 1,
characterized in that the substrate 1a a bonded mother
substrate formed by bonding a pailr of mother substrates.

30. A substrate manufacturing apparatus characterized in
that a chamfering system for chamfering end surfaces of the
cut substrate 18 connedted to the substrate cutting system
acoording to claim 1.

31. A substrate manufacturing apparatus characterized in
that an inspection system for inspecting functions of the
ocut substrate 1s connacted to the substrate cutting syatem
according to claim 1.

32. A substrate manufacturing apparztus accordiﬁg to alaim
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tip. 5 39. A substrate scribing nethod according to
claim3l, characterized in that the sub-scribe Iines
are formed continuously after the at |east two scribe
lines fornmed on the substr@ye wthout separating the
cutter wheel tip from 10 a surface of the substrate.

4019 Achuababtaig zearibtRgt E&t:tlmbélﬂ@ﬁxdb?ﬂt&ﬂ fIr@iRkpéoting
racterized_ipn that . th eel rms one

€u%%{f?n%e°f DRsS8h FiRe %?f%c@h d‘?%ﬂ\i‘?ﬁﬁtﬁ tircul ar

trace and 15 then, forns the other scribe |line. 41.

Afjlbsiré’tﬁl?sfféf@%@r{@{v# ?ﬂ?@%ﬂf&g f% r?ér@lgpibe lines

characterized in t tter
orP™t fd EEB§FrHPEfGPa\AFﬁ& & diower Funfane D%rﬁes%lub%trate.

t cchidieadfar1bed r 84 eth&t § educed conpared to pressure to
the substrate Wgﬁmﬁe sc ibe |ines are being forned

42. A subsTFahe EABR meAns dax Forming pregriioal
S PP R Imptch e thdacldrmam ddrsotiba bEntRe ommw@'oeruppose

Suéiél?eotlgér angh @ 419 J‘E# 1.5#5; af.ﬁ'lé)é 448 & é“?#rg\g ously formed

nprises the steps or m ng mal N~ sc
a|‘b&ﬁgtha9 |ﬂﬁ¥ébpof9€meaﬂ-ondneme v&mwmmg eppusi figom the
scgubettra¥e, formati on means for formng a vertica
crack along a thickness direction 30 of the
substrate; and form ng a supplenentary scribe |ine

al dhg zheumtnatecrzichabuhge nid tHo B PECEHEH i i asd cARAGE 26,

r ribe 1 189 A

2P LLOUL 0 L0 PRR (e B6CARE: D Rsab 1fhen are
ch%?%m@@rblz ddie ﬁcmm theesfophattohangans | | Heclosed iGurve
foseEtly 2Uridb Py RRLe e B:R48E" 1fnds WriT8PRAS bbLR Bormea.
the main scrib

35. A substrate sc¢ribing method according to claim 27,

characterized in that the soribe iine formation means form

a closed curve having a rectangular shape.

36. A substrate scribing method according to claim 26,
characterized in that the scribe 1ine formation means is
a cutter wheel tip having a disc shape and having a blade
edge for rotating on 2 surface of the substrate in an outer
periphery.

37. A substrate scribing method according to claim 29,
characterized in that the cutter wheel tip has a plurality
of protrusions formed in a blade edge in a predetermined
piteh,

38. A substrate seribing method according to claim 30,
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5 1line. 44. A substrate cutting nethod according to
claim35 or 36, characterized in that the nmain scribe
line is formed by a vertical crack which extends to
80% or nore of a thickness &g direction of the
substrate fromthe substrate surface 45. A substrate

CUEHEEQGTEEEEQ%&EQO{H%E%W-£é£‘i ca% 11121% gt two

€ nmaln Sscri Ine IS I Ca

cr EKNGA| RFrihg driges ar QW%Y@‘W G&‘ttﬂﬂrcﬂheeé tigp after

di mécleaptotwbhaesubst 19hesl A0 EBemsubey 3he suthtacCwheel
46 A substrate cutting nethod according to claim 35.

chargciterlzed in that the main scribe line is formed
by a cutter wheel having a disc shape which rotates

onj bheésmarﬁt&ezoaéf!ﬂﬁf% lﬁ&@ﬁoﬁugo%ro \QH% 0 Riaim 31,

profrudi ng outward so as a‘cen
ancﬁﬁFéPtﬁé'#FBﬁeri;P i Rhatwitieh epbegscribe \M-m@hl hame aformed

shaaatmhubabugr aytattﬁh@%tobbm enal @arﬁb@'ﬂrﬁlé 'Bbrmed on
SLPO rgsgong tﬂbwetﬁredeterm ned hei ght bein
3 dREESHER BRI FEPETALIOGFBR FRTEeT ihae T tiD £rom
predeuefemaedfpﬂ:hehauﬁﬁtrata.port| on having the obtuse
angle. 47. A substrate cutting nethod according to

Claim 39, characterized in that a formation direction
of 4fai A Sybsixraty morihing fmebhodoncdorddngortofeclaim 26,

SUBALeRBRbLANY eaCH hl.faalﬂ £Re %@&’ef WReRdl £ £ Mffﬁﬁé odeCscribe
ee

op site to each other, and the cutter
PRaoBOVG St BRntPRcoNEE RCe cAFRRIDE R @dBcuhar trace, and

sumhbar.rembnfny shei Behbingokabeoniagl with the

substrate surface. 190 48. A substrate cutting

nmet hod according to Claim35, characterized in that

t hdlpafn ssdetyatle reecrdhilndenetiped apkerddhgr tosoridbm 26,

| i BRARREEE TRA YhithA %‘E@Wﬂ@%ﬁﬁ%@%h?el 48%%01:35 on

| east one and portion of Ine to
subber gubstyaten drewingd  sirankathtrrabBreaguce to the

hagubgtrate is reduced compared to pressure to the substrate
when the scribe lines are being formed.

42. A substrate cutting method characterized in that a
gceribing method for forming scribe lines on an upper surface
and a lower surface of the substrate comprises the steps
of:

forming & main soribhe line along & line to be cut
on the substrate by opposing scribe line formation means
for forming a vertical crack along a thickness direction
of the substrate: and

forming a supplementary scribe line along the main
scribe line with a predetsxmined space apart £rom the formed
main soribe line.
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scribe lines formed respectively on an upper surface

and- a | ower surface of the substrate, characterized

in that: |a the upper surface and the | ower surface of

the substrate are heated figp cutting the substrata.

181 An English translation of anended cl ai ns under

PCT Article 19, received by the International Bureau

on March 19, 2004. 1, (Amended) A substrate cutting

sy&t enf c ARRREEATS, s BNANS BBtBPAsiARFORAYNG | By claim 35,
pamladlt‘&e'tea:irpzﬁd dauta thohs eupplenen tary! ﬁﬂﬂ@!iﬂ.ﬁa is formed
at u structure ~so_as to.clanp_at

[ EEER el By B Eols U Sperlt et BB AREn Sorave
cat¥®r®d into the nounting structure; 10 a pair of

scri bing devices including scribe [ine formation

ms‘g Sées ectively novabl e back and forth, which
re Ee iBMREEIaLS Butthrasmmhed recordingntapperim 35 or 36,

sw!ﬁms«hﬁzfze@r%h a:l'ieﬂi/t h\mmsrtmﬁacgc&hda Q%g&hfs fgf)med by a
S cl.ame e, cla evj ce; a scribin
GTPEEESEL R e ARt afns: o 0k S mpre 1 ackhtdmess
whitrestionvebl thdankbatwrterfioml g nutsstrate sirfie=.
hol | ow paral | el epi ped nmounting structure, and novably

attached along a direction orthogonal to the noving
di $2ctR oS tEREes GUEng nBethednmcoonddags, t@0cdaim 35,

figwdredbetind® SN ithe RARh 98xABE SYRROLL | ASrméa by a
substéfte prOV|deg&%n one side in the noving direction

of VEhE e} iHHARf FRIcLoRLeRasHER 20, otomgRe QE A tthiaknesas
supirosdthon pof tthhe fubieitgporitzdcy tite Silisdtrd€e surface,
provi ded on the other aide in the noving direction 25

of the scribing device guide body; apluralityof first
subst rat eubsgpatei nmttling MBtRGA acRoREAWGdeEh | B1kAR 35,

fiél‘ﬁri‘&?&éiﬂ@ ﬂj%%rtt I'I:EJ:% Rgfttni ggrigg line 15 formed by a
cutterwheelhavingadisc shape whichrotateson the substrate
surface, the cutter wheel protruding outward so as to have
a center portion of an outer periphery in a width direction
which has a shape of letter Vwith an obtuse angle, a plurality
of protrusiona with a predetermined height being provided
across the sntlre circumferential with a predetermined pitch
in a portion having the obtuse angle.

47. A substrate cutting method according to c¢laim 39,
characterized in that a fermation direction of main scribe
line and a formation direction of supplementary scribe line
by the cutter wheel are oppesite to each other, and the cutter
wheel continuously form the mailn scribe line and the
supplementary scribe l1ine in contact with the substrate
surface.
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nove along the noving direction of the scribing device
guide body; and 3D a plurality of second substrate
supporting units which are provided in the second
substrate supporting portiong and nove al ong the
nmovi ng direction of the scribing device guide body,
182 when the scribing device guide body noves, the
first substrate supporting units and the second

sublt rat subsiysde | FRt ARG smetpedr taqdrrBAnmt kot elaim 35,
Cl BNRCAcDY¥ri #6d CLAMPha e thet mdin QHr180I MO dd &ld Y sup-
cgg%act. é 2§ﬁ%§$E§$IIed -3. (Cancel l ed) 10 A

( RERTRYTARY ing fxe 49 ¥ith @ epprgPrdate space
cl&fom 4t Léssticomeiaed portdheh éhethérsinsubstbat gut.
supporting units are noved so as to apart from each

other as the scribing device guide body noves in one
di $2¢t h gubshgazecutticy mothad foor et urh swbcEt miteciaving

ASebBens Cf i : . ;
_ df;gft [ %n.i%;%@%i%%gﬁ%st rg¥ ealguatﬁ??/ %€sﬂ$n§£°a and -
ac

ey TOrTaes Rf Ahe aRbstaateepharagterizedin that:

]{! st substheiteppappeskitage wid thﬂngﬁi-.ﬁ' ishy:gﬁfcle of the
[ r espec ely arranged al ong

t hée&ﬁrr%g#%gg d’i£ ir.é; gﬁ%lhé%f £?’ﬁ ecg%ﬁ/ NP e‘?x‘i"&%p"g 2 de

body are supported, and the substrate is supported in

a horizontal fashion by the first supporting belts by
noving the first substrate supporting units so as to

apart fromeach other. 25 6. A substrate cutting

system according to claim5, characterized by

conprising first wi nding neans for w nding
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up the first supporting belts by noving the first
substrate supporting units so as to approach each
other. 30 7. A substrate cutting systemaccording to
claim4, wherein, in the fi%¥ist substrate supporting
units, a substrate noving device for lifting the

ts ng OYfanbige Jon’ 5F 4 td %&Saﬁmahei’é!? A3i0le 19
provi d&8eeiyed by fhe [akernatiqpal ARESAYLQR Maxohnld, 2004,

cutting systemaccording to claim 1,. characteri zed [ n

L3t KBgbgedh A BSHEL L BRE HhO%nOk LS, oRFRELESEaa vy

10compgddngat e cutting system according to claim?9,

characteri zegd, 1090 biiggﬁgi%+§?§§uﬁpf § %{?FGHQEL

for selectively ro t1ng
accor dance® Q4Rp #ﬁﬂ/éﬁﬁ’tﬁh@fd ttige ther mpunglogvetouoture

gued%abwwlaihﬁ altla.aéﬁaaﬁe lpo2d oh’o £ 6 ATRNNICEY e BF & pubstrate
substr %tl ﬂ st e according to claim 11,

ch8P5E 3851 35 Fhé?uf‘ ngBERYCEYF®E rat e supporting
units are ampadirsofascrmbm@rmhceﬁwn@lﬁ@iné Nséhthe line
no d s

o EEFA 168 kbl MRVl BV E2 DASE gty BOrtB, whion
d| resppofiveldy wmwambod:mmgfscymmmmmmmosme

cl ahl A23 owbPakALESEL 281 £
subgtrat eogupportl ng ggtﬂ?t@%% ura ??5 %’?ﬂn c%n‘f‘:lY the

sufpBPPi HGVBEPEs respectivel y arranged al ong t he
nmovi ng di r&Chb&ﬂlbﬂ!ﬁgt devseei Guldedyiase wlﬂ.larﬂesﬁswa/rts the

ar rt and e _sybstrat

BB uRRRE Seer Bl i dechbERRLe e B, hxthndgng one

nowildg oﬁetisedmﬂdl.mummaﬂelapnpeﬂt mognubhiySesouétut®, and

aPRblably attached along a direction orthogonal to the moving
direction of the scribe line formation means,

a firat substrate supporting poxrtion for supporting
a subatrate provided on one side in the moving direoction
of the soribing device guide body:

a second substrate supporting portion for supporting
a substrate provided on the other side in the moving direction
of the soribing device guide body;

apluralityof firet substrate supportingunits which
are provided in the first substrate supporting portion and
move along the moving direction of the scribing device guide
body;: and

a plurality of second substrate supporting units
which are provided in the second substrate supporting portion
and move along the moving direction of the scribing device
guide body,
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30 fromeach other, 14. A substrate cutting system
according to claim23, characterized by conprising
second wi nding neans for winding 184 the second
supporting belts by noving {hhe second substrate
supporting units so as to approach each other. 15.

(Cancel | ed 5 6. A subst e_cuttin
Syetom accthen hheins g dbvloR RidEbpotdquadyshe Tizst
t heaseettrantle s Ehgipoattel sy p mawittisng andni tse Cosmedsds substrate
pl lits

TAUE YR e puBho St AU bl LlEe SHUNAPHY cH olamp
c gt rwithpwl bﬁ#&ﬂli;ﬂ rﬂ;l-‘aiin%mnw clutch unit
for selectively rotating the plurality of belts in
accordance ~wth the novenent of the scribing device

guf del BRReLkedh s (Anended) A substrate cutting
system according to claim 1, characterized in that a

or,th cutting devices conprises a cutter

hé%ld Eci'y%?io\%'g‘%ftti ng pressure to the substrate using

a servo notor for a cutter wheel. 20 19. (Anended) A
substma@n&eai Img};sxse mae&eﬁgﬁ % c?llﬂbgbraing to claim

characteri zed urther a steamunit

pott FBﬁ“F&PréﬁPQ%"n@h%t Ehm stFRtpguRPeEtiaganits
of at bemovdS  dt s R\ 1S Grtdie dadlf%wﬁ/ b Y eRikibing

25 20, A su trat cutti n?_ Sﬁst eaaccg%m n o claim

Vi, SR Y Feverain: hoe PP R 135 moved so
[ neﬁ uxieappsuhehrmcﬂx artyiexgasetins scaribdmy dgvicanguibds body
baglyst {RCEFher Alrection.

5., (Amended) A substrate cutting system according to «laim
4, characterized in that, in the flrst substrate supporting
units, a plurality of first supporting belts respectivaly
arranged along the movinrg direction of the scribing davice
gulde body are supported, and the substrate 1s supported
in a horizontal fashion by the first supporting belts by
moving the firat substrate supporting units so aes to apart
from each other.

6. A substrate cutting system according to <¢laim 5,
characterized by comprising £irst winding means for winding
up the first supporting belts by moving the £first substrate
supporting unitas so as to approach each other.

7. A subatrate cutting system according to claim 4, wherein,
in the first substrate suppoxrting units, a substrate moving
device for 1lifting the substrate abhove the first supporting
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of the substrate. 30 21. A substrate cutting system
according to claim19, characterized by conprising a
substrate carry-out device f or taking out the
substrate which has been ouggzat the steam 185 unit
portion. 22. A substrate cutting system according to

cl %ieTt%1 fﬂg{ % Sl gx tr et H%Eﬁ{l_@ﬁﬂé&% E%e clamp device

carrying device ThHe

cosr PFovddedubst rat e hol di ng neans for hol ding the
substrate, substrate rotation nmeans for rotating the
substrat e hol di ng nmeans hol ding the substrate around
a fi-r dCangedleditical to the substrate, and neans for
rotating the substrate rotation neans around a second

o R A S TSRS i to s
holidi chpresstesi 2235 14 Alatdeas £Lrst hﬁb’s&k&t@lﬁﬁxbﬁtﬂrting units
Sy%ﬁﬁ%‘ﬁ%@%@gﬂ? ?i‘l‘:#'ad%ei%s §o@a1§ﬁ£§g’ti%9 tl% appphgRte.

conprfising su nversi on ‘means
the substrate carried by the substrate carrylng

devioGe AUPSHESL SOV . it 1ReS &féfé\ﬁe ﬂ%ﬁsyééerﬂlam 9,

accordin claym1, char erlze risi
?SPFGH%%?'&RFT bY PPRBRLELRG 2B he&#t. enenglekeh unit for
slulaauam vedy. rdtaﬂhﬁ!;:jﬂie palida 11036 oFt BE‘lQGCthhBSo{:ﬂance
c sing a,carryi ni
for carrylnggbgﬁég& tF§¥eB§5 #ﬁ@ﬂ gﬁv?ﬁﬁ gﬁéagiﬁadY
devi ce guide body to 25 a steamunit portion. 26. A

subatr e@nciieRy systemaccording to claiml,
characterized by conprising renoval neans for renoving

unnecessary portion of the cut substrate. 30
12. (Amended) A substrate ¢utting system according to claim

11, characterized in that the =econd substrate supporting
units are moved so as to approach sach other in the movement
in one direction and axe moved so as to apart from each other
in the movement in other direction.

13. A substrate cutting system according to c¢laeim 12,
characterized in that, in the second substrate supporting
units, a plurality of second supporting belts respaectively
arranged aleng the moving direction of the scribing devioce
guide body are supported, and the substrate is supported
in a horizontal fashion by the second supporting balte by
moving the second substrate supporting unite so as to apart
from each other,

14. A substrate ocutting system according to ¢laim 13,
¢haracterized by comprising second winding means for winding
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27. (Amended) A substrate cutting system according to
claim 9, characterized in that the plurality of belts
are strained between a frane on a substrate carry-in
side and a franme 186 on a ggbstrate carry-out side,
the plurality of belts sinking below the scribing

devi.ce qui de body or,comni up _frombel ow the

Scrith AE°H2% BRPBOT HARE ™ tR A BOFHES: Fhe seiprd aghstrate
sumspRaniingivrsl tar esar@d i Aphaqhiemdtedythier.

substrate cutting systemaccording to claim 16,
characterized in that the plurality of belts are

stred+ {Gancseddeddet ween a frame on a substrate

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

Si the plurality of belts sinking 10 bel ow t he

sc%%o‘i A&"EE\M JARetrahe eptEdng et rerrPEdisg to claim
t he ,tsa:md::dq;: cd:a.\ﬂetﬁ_e iguitthatbedy econd bh@g@&%@:@d supporting
su s rtin il re poying. :

SulHe o S UNARL AL Sl Helth S5F, fupppsting the
ch&atadteed in that the substrate is a bonded nother
substrate formed by bonding a pair of nother

su rates. 30. {Anended) A substrate manufacturing
appdratusTeRatrate  REFdon SRR | araerdingatioer¢haim 16,
sy sihtmafctierdzed &y eompeieddgsuitl 3688tobnbha18YBAL LALE for

ou tra cuptin S em according to

ol 3R L RRERYERs kot ML ¥ Batta dagaceordance
appetan Fhec ravemantte Kifz ¢liebpcrdtmnigs degiee ghLAeC boay .
system for inspecting 25 functions of the substrate

cut by the Substrate cutting system according to

cl #i%m {Amendedind spdstrateudett tng aywteetcorayng to claim

appar shsad i | & i
PR3 286691 £6A%n tAat 2idP 3e %%\?iﬁggémcﬁxgﬁti% devices

further conprisi ngﬁan i nspection

i nSTIREL355r BnEPESRT BraghEor transeithiag pgessure to the

(Am;me:d-)at& sshatr at eex0bi AbkerEbROd Eaether ghedl.
SCril pe

19. {(Amendad) A substrate cutting system aggcording to ¢laim
1, characterized by further comprising a steam unit portion
for spraying steamon front and back surfaces of the substrate
having acribe lines carved thereon.

20. A substrate cutting system acoording to claim 19,
characterized in that the steam unit portion includes
substrate drying means for drying front and back surfaces
of the substrate.

21. A gsubstrate cutting system according to claim 19,
characterized by comprising a substrate cerry-out device
for taking out the substrate which has been ocut at the steam
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i nes on an upper surface and a | ower surface of a
substrate, 187 <characterized in thats when at | east
two scribe lines are forned by opposing scribe |ine
formati on nmeans each other glsong lines to be scribed
on the upper surface and the |ower surface of the 5
substrate, the scribe line formation neans form a

f i PRI ROFHEPR{ i ne, npve on the substrate so as to
draw a circular trace wthout being apart fromthe

trat d th f d ' lipe. 10
5022 e RUBRTE R et v ey BERR, SrbERAI e B urdgtn, 23,
cl charadBertiwd dotthaizthe ismbisHaa tehcaerypingdesiserirofludes
i b L .
e PafEfing HIBGE Bodpls S04 D biidirddl BUIEhd s for
t heok3ing &hegihs tha e snhstpete rpgatden means for rotating

( AR Uil 2 Fr St Hd Bd Bh f Gid A RIS 96 Ul Ed 1= around
the scribe line

| ai 4 h d _th
{ of RAFPEARARTAE EhErh g the BUPALGRRY! ARARSaRY SpE Totating
shtipe. sl tiaty Antaddan Meandsdraded C kiekiond ﬂ%b%ich is
ScEPpEbpint Sran LR s1ta s RRIANER R, 1P hilhpbABonsg nosa
a by sthe hepes tpat ¢ dve kddng weans . edge for rotating on
a surface of the substrate in an outer periphery. 25

37. (Amended) .A_substrate scribing method accordi ng to
cl 43 m (Amended) Acpubstrate putidng: festem Aaconddas faslaim

a Pl Urailddgct fi D byusbapsibahgesubsitfa bt alitrSFliiton heans
2 PLEIRLEETI Rt nddis e rale 28 r SIS LA E Nivetrate carrying

device upside down.

24, A substrate cutting system according to claim 1,
characterlzed by comprising a positioning unidt portion for
positioning the substrate.

25. A substrate cutting system according to claim 1,
characterized by comprising a carrying unit for carrying
the substrate scribed by the scribing device guide body to
a gteam unit portion,

26. A substrate cutting system according to oclaim 1,
¢harscterlized by ocomprising removal means for removing
unnacessary portion of the cut substrate.

27. (Amended) A substrate ¢utting system according to claim
9, characterizad in that the plurality of belts are strained
betwaen a frame on a substrate carry-in side and a £rame
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39. (Cancelled) 188 40. (Cancelled) 41. (Anmended) A
substrate scribing nmethod according to claim 5 33,
characterized in that, when the scribe formati on neans
nove on the substrate drawingga circular trace,
pressure to the substrate is reduced conpared to

h i
LSRR E P S5 e o B Smicans
nebledowcting H@W@éasiegsﬂuiﬁa bbdynen gemimg np sirarbdelow
| Reak@RIntnki AEviLe DGy &ugl%ﬂ%g]&n%u Eh36% 30€eRrate

| oner surface of a substrate
suFBPERETLALy usditiap arp; 8"5?‘6)« mal to the 15 forned
mai n scrlbe l'ine and apprOX| mately in parallel wth

S RS A WG AR s SR L a8l o cras
supsl, e:tmamwemed)mltm tRE pAtiraJAtensiEte 1Ay are strained
SURSHLRLS ‘&ngl e, tQOEuﬂ&EQL Enga%g']'{ch.gl miggzﬁnﬂ.e | frame

characteri ze at the su enen y SCri
f oPReR SRPERT At AR Hfouk &ﬂm tthelpluraid typoftbg¥tswinking

t hemkmné Feird® inig Cev 2 %1&&38&%%9 céﬁ@&i%ﬁ Hrom below
&}. n? nit hod according to claim

chaPRcEEFTDLRY | He1ira %‘a@%PﬁYs@?¥%’églﬁ%5P§°ﬁér galhstrate

by sapyetrtinal uniaek avBi mbveigends to at | east BO& or

nore of a thickness direction of the substrate from

the substrate surface. 30 45. (Cancelled) 46.
( A?8ndad) subsimate acatidng negysbemodcaoadidsigngtdboclaim 1,

|C: %‘gﬁ:ré%%gfi%edc hay aGtdy | £k binkPabhtbNG ™8 %&%e&’emather
substxate formed by bonding a pailr of mother substrates.

30. {Amended) A substrate manufacturing apparatus char-
acterized by comprising a chamfering system for chamfering
end surfaces ¢of the substrate cut by the substrate cutting
system according to c¢laim 1,

31. {Amended) A substrate manufacturing apparatus char-
acterized hy comprising an inspection system for inspecting
functions of the substrate ¢ut by the substrate cutting system
according to claim 1.

32, (Amended) A subgtrate manufacturing apparatus acoording
toclaim30, characterized by furthercomprisingen inspection
system for inspecting functions of the cut gsubstrate.

33. (Amended) A substrate s¢ribingmethod for forming scribe
lineg on an uppex surface and a lower surface of a substrate,
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by a cutter wheel having a disc shape which rotates on
the substrate surface, the cutter wheel protruding
outward so as to have a center portion of an outer
periphery in a wdth 5 dire¢gi on which has a shape of
letter Vwith an obtuse angle, a plurality of

prghaggg@g§i\%&hiﬁegﬁg et erm ned hei ght being

provi across t ire circunferential with a pre-
det er ni nedvhen &t 1eegt pyptsemibmlingstare sbrued hingbposing

10s4f1ibeATBRECEdrHa 8 UBRT :&é&ﬁa CH&&!: natHE:E haﬂoﬂgcj?iﬂbggto be
to cl m. 46, charactersg%?qd hat a formati

di FSE?FBH 80 the YRESE I"i“ﬁ’e theq1owes: furEsRe of the
di pebsitratef, thiecsctiind kmafamt%ahldmda fher:gh ﬂhﬂﬁht scribe
cu ac t he

cu?'?'grr'-' m‘g‘%‘ & etth%gggﬁs ga%& %Pa%rﬁ'a?cﬁ BaTeppar frace
anuitheut,ubplleaehpary amm b'eh¢m|ebstu:mx azndwkhén | hform a

suBstbahcsevibaceind8. (Amended) A substrate cutting
nmet hod according to claim 42, characterized in that

the main scribe line and/or the 20 supplenentary
scBabe (hmendied) RosuBst vatd s@ﬁiﬂﬂﬁ&?ﬂﬂlﬁi&uéﬁéﬁiﬁe Fdclaim

f f th f th
R T A A R A W
s uﬁgmadeb:h athen goxritiehb d 1nien sarﬂ;altltad meaﬂeg:t aANehd¥e® having

Sup OB acka SR BorlTiny WAL e Roaing, pneg whaon

anB“FhEBPBV\EP%ﬁf ace of the substrate are spr ayed
Wth steamfor cutting the substrate. 30 50. (Added)

A a i_bi net hod according to claim42,

c_hily ol &fe5aRd] Lﬂ%ﬁttrmﬂés% frgge BOTHAG IFIFGLRY e olaim

| |h Bés eu&:?@tmm irhehatr khe bbif’:lﬁbéoliﬁ?;lﬂhm means

t C tlon ns, forma first nmain

scﬁﬁg %}l‘ngré'&g%avﬁ% e ot ?ge E?t@%h as to draw

a circular trace without being apart fromthe

Supgt I phfendd ﬁ%m%ﬂiﬁfﬁé ngthod. according to claim
33, characterized in that the soribe line formation means
1s a cutter wheel having a disc shape and having a blade
edge for rotating on a surface ¢of the substrate in gn outer
periphery.

7. (Amended) A substrate scribingmethod aceording to claim
36, characterized in that the cutter wheel has a plurality
of protruaions formed in a blade edge in a Predetermined
pitch.

3. {(Cancelled)

39, (Cancelled)
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l'ine, and then, form suppl enentary scribe Iines along
the at least two main scribe lines. 5 51. (Added) A
substrate scribing nethod according to claim 50,
characterized in that threeigf nore main scribe |ines
are formed by the scribe line formati on nmeans, an area
having a pol ygonal shape being fornmed by all the
scribe lines which 10 has been fornmed. 52. (Added) A
suldét.r dCansedilledlg net hod according to claim 51,
characterized in that the scribe line formation neans
forn1an area having a rectangul ar shape. 15 53.

( Added ) ARended) A BELSEFpER R TR LM b@ﬂ@q«r@mna t wlaim

51,33Qh6haﬁhethi-$§eﬂniﬁ Riat hoheer the &oFIWd i 'W"&x means

|sa t%h &s haln ag_lsc shfige nd havi ng

bl 5& PofBPEST BMinge 2o pirpulag, rnges pressure

ant@uﬁ@m pmhqﬁna@a iéﬂhéﬂhcéd&bhmbufbaubgtpﬂhﬁau;a 50 the
[ a r cterize

lﬁ'g't%g:ah'f% %@{1 (EEQ. lg.hﬁsu ard ’b)g‘in Fohgle? el _
protru3| ons forned |n a bI ade edge in a predeterm ned

pi ¥@h. (Amended()Arisiass
2, (Bheec KA o Y B g S EE e st

t h€%cribe formati on neans nove on the substrate
drawi ng a fnmmhgratmm scpf:EB@u[:me tAl dritf aSUlsle #oCbe cut

he 30 b t
i SO TRRRLe g £, bR 0 3 Birtige ana
Engl i sh tr &Asmangch suppAmnaearWI mirtbeiddae Pfoximal to the
A Eogmad3481 h a5k Mag 1%l Hﬁd@%r&?ﬂhﬂéi% ggm?ﬁ%ﬁ with

1. g)Arren ed) A substrate cutti systemc
t m&ln scribe line,

wWherein the substrate is cut along the main scribe
line by formation of the supplementary scribe line.

43. {Amended) A substrate cutting method accoxrding to claim
42, characterized in that the supplementary scribe line is
formed with a =pace of 0.5 mm to 1.0 mm apart from the main
s¢ribe line.

44. (Amendad) A substrate cutting method according to claim
42 or 43, characterized in that the main scribe line is formed
by a vextical orack which extends to at least BO% or mora
of a thickness direction of the substrate from the substrate
surface.

45. {(Cancelled)

46. (Amended) A substrate ¢utting method accoxding to claim
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5 a holl ow parall el epi ped nounting structure; a clanp
devi ce attached to the nounting structure so as to
clanp at | east one portion of a side edge of a
substrate carried into thejgpunting structure; a pair
of scribing devices including scribe line 10

for ti ns .r cti er vabl e back_and forth,

whitén ohag, 3&&&&?‘) 35, thEt fbes BALR, SPELPLoHLRR d¥pprmed
suﬂ:&aaecetﬂer winzke h Hmmlarg avaiisecahape wHidlhaotates on the
su I y
de\gﬁ%@%ﬁ gggggc\%ﬁi EEgsuppor ‘ﬂ}%ael %’%’a‘%ﬁ{% %tward 50
de®scko &R PENEeY HRnt tic REaarl mpardxpgewein a width
S' @.ﬁr@fcttim W01 10 WAL %‘Ha‘ﬂeed?f ﬁhrdﬁlfg angle,

|rect|on ort ona

novap %ﬂattached al ong

th& POV tER ét’t"‘?%ﬂ“iﬁ‘“t%h’%érﬁ pEedeliexmin theatght being
neardvidell reircdhsthidt 8ngUPROLH reamEREbhedallOwith a pre-

su A 2 u trat rOVI e aide in the
rotenifen Bfeh 1% RLBrRAER, fo0L00  EhE PaEvssapnage
second substrate supporting port ion for supporting a

sulggt,r Qhﬁeﬂﬁ%&')qﬁg‘uﬁgt %90%%@ %gtgg%b%a@é%ng to claim

direction he scri

pl dfal ?}l‘?r%?t‘P?*%@dg{!bEhF t@ fgmp@gpinngimctsomfcrthe main

ar ec&&w ﬂeﬂela{hd ResbknatisH b&if@éﬂ&v%@%b@uﬁgiéﬁ&@taw

and e novj ng direction of scr

de\‘?FE ’r@‘éﬁ ’%%oai}e %%t%'g phsed prg epPeRttadto each other,

fﬁhﬁﬂr 'ahe cariyhmar Whéglmﬁﬁ!:tﬁﬂlm th_:ﬁr 'Eh@fngyjrdgé,rlilﬁ,e 1ine
e parti rtion an e

Al %ﬁﬁ TR SUPTLLRLALEHP ROk B, D% Y §oHEPEe with the

guPH 95§GVB ﬁh@ﬁéﬁﬁ.at | east one of the plurality of

first 182 substrate supporting units and the

p! HE?' i(“egaaa??ggbstrate cutting method according to claim
42, characterized in that the main zcribe line and/or the
supplementary scribe line is formed with an appropriate space
apart from at least one end portion of either of the lines.

49. (Amended} A substrate cutting method for outting a
substrate having scribe lines formed respectively on an upper
surface and a lower surface of a substrate, characterized
in that:

the upper eurface and the lower surface of the
substrate are sprayed with steam for cutting the substrate.

50. (Added) A substrate soribing method ascording to claim
42, characterized in that, when at least two main scribe
lines are formesd by the scribe line formation means, the
scribe line formatior means form a first main scribe line,
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substrate supporting units is noved so as to apart
fromeach other as the scribing device guide body
noves in one direction and is noved so as to approach
each ot her as the scribing Bodevice guide body noves

g n{:e l‘%h'ﬂﬁg rafe émﬁygﬁﬁlw% cifanest ©hce A thout
acc

A substrate cutting system
gaeera aram ’&hev\ml%%tmt?n v 8 Ascafibsia eoribe
SuppQklel, nananthan afoR @l Eéméﬂtﬁyfddﬂbélmm&d adl®ng the

belts resp ctivel arran ong the noving direction
of %bltﬁ’é’ “c@cé‘_&%&eiﬂ'&&% are supported, and

t he substrate is supported in a horizontal fashion by
t he f|r t Opt
S( d%%%a é&‘@sﬁ?é{é s@‘rim ﬂaTtHS{i +t%%éﬁ:din% to claim

substrate sup orti ngeunlts SO as apar
ot hél.. chergcteadendedr rhatibthres eoitmctnmgladyisﬁmiba lines

acC Qi AGrhea Byt Ha aéniaurm?é £EPHRLL S e i & SEn area having
means r wpnding the first_s ortln

wi ndi n

by AR HEBOREL (AHaRs BosLd Saimod by L /Hhe tHFLEediiase which
t 0 ha Gach Eacimed.her. 25 7. A substrate cutting

system according to claim4, wherein, in the first
substrate supporting units, a substrate noving device

f or 33.f t{iAdgledeAsuies trate sivovdinigemeihod Stpmodiamdo claim

bel gy sehm}abtmszﬁubgargm 'ﬁa&'ﬁﬂg:gt giééawgo@-v&%on means

device 30 is provid

( CafOEM &R ﬂf@ﬂ beyiag Pea)ectsnﬂlagcanm -ed)

53. (Added) A substrate scribing method according to claim
51, characterixed in that the gcribe formation meanz 1is a
cutter wheel having a disc shape and having a blade edge
rotated on a surface of the substrate in an outer perxiphery.

54. {(Added) A substrate scribing method according to claim
53, characterized in that the cutter wheel has a plurality
of protrusions formed in a blade edge in a predetermined
pitch,

55. (Added) A sBubstrate scribing method according to claim
50, characterized in that, when the soribe formation means
nove on the substrate drawlng a ¢ircular trace, pressure
to the substrate 1s reduced compared to preseure to the
substrate when the main goeribe linas are being formed.
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12. (Cancelled) 13. (Anended) A substrate cutting
system according to claim 10 1, Werein, in the
second substrate supporting units, a plurality of
second supporting belts respegctively arranged al ong
the noving direction of the seribltLg device guide

bodyin Al 19HPEkNaG 16 2! dfenaul SoTdhE &n%e%uii@f”n&%ﬁaw 24

a horrzontal _Tasnion b e second suppor
by novi ng t hEEREEERFA Sy gt D Eset gotHfi-t s so
as to apart from each other 14, (Anended) A
sulystr S VAT AT =Tl ol
hs éﬂH% nitald)! A s%% 8, on Qin%nggﬁ =PoP°WPH&Fﬁ&9'

furth conpr|3|n Secon
the second bQAQGWtDngaﬁébﬂspprﬂomongtthg struatiure;

substrale a2018HBPacEise m&&&@ 3}@, BRRP3AE §2Eloture
&

ot her. gggpcelledg
(CARA F%&’)l aY hpRateap mm%y edgg ofasuhstrate

aceerdiled intel &hm mbunwa.ﬁgeblﬁrhbeuirﬁm be |ine
formati on nmean e_scribin

devi ce i ncPuB@sT oguF95&£SEHME°KﬁS°?hgnEEF?%PghéﬁHgbe line
pr §ozvatibn Deess redmstivaly movabliesbask anty fart®y,Vehich

t1 st
ggg:%rrs eqs%ivelg' aéﬂ?&@ﬁﬁ rﬁ r?%glglau#guégg%'% f{eﬁﬁq glde
poPffof feWesypuyEagesstdm 05nthﬁoﬁuhahuabacklmpéécbs the

of cikmpsSdsheate having scribe |ines catered thereon.

P02 AT B S AL, S e b e e

i nebwdbdngulietvias e witoh g weeabléobadk i fﬁ::rrftlm adbfyg one

ba%ﬁ.dﬁuﬁkaﬁﬁ t?cflia? pas.clﬁkﬁ. 1%5%.’1:3{1 mounting structure, and
movably attached along a direction orthogonal to the moving
direction of the scribs line formation meang,

a first substrate supporting portion for supporting
a substrate provided on one side in the moving direction
of the scribing device guide body:;

a second substrate supportingportion for supporting
asubstrate provided on the other side in the moving direction
of the scribing device guide hody:

apluralityof firgt subatrate supportingunits which
are provided in the first substrate supporting portion and
move along the moving direction of the sexibing device gulde
body: and

a plurality of second substrate supporting units
whichureprovidedinthasecondsubatratesupportingportion
and move along the moving diraction of the soribing device
guide body,

wherein at least one of the plurality of firgt
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10 21. A substrate cutting systemaccording to claim

19, characterized by conprising a substrate carry-out

device for taking out the substrate which has been

out at the steam wunit portign. 15 22. (Cancell ed)

23. (Cancelled) 20 24. (Cancelled) 25. (Cancelled)

26 I dﬂ}gye d 2 45 | g6)

30sgsg¥%?§hb§%p te iﬁ%l S s%tﬁ1§ggo§ﬂ'ng tocl %fn?econd
1, SUBR&Fate YRR $4Pg H&ti [YES 3P &9 §o MRk drom each

rroglnne:: sBUIsd &aﬁ:&ggagrﬁ%@f g@ﬂdAe BAY isrés Oh oHE B€Feotion
substrates. : nde su

ATRLLE PO REE 1 % 5% SERTGAS SEP, RLAPE PAgtbpsPeRibLng
f odevhasf gnldg bodysmovaseinobthér @urectilbatrate is
connected to the substrate cutting system according
toclaiml. 5 31. (Anended) A substrate manufacturing
apBar 4F@sceqhededin  an i nspection system for

. inspecting functions of the cut substrate is

nezked tg hg substrate cutting system according
rR?e148432. (Anended) A substrate manufacturing
apparatus according to claim 30, wherein the

substr, fjacturing apparatus conprises an
|ngpeé?%§ﬁg§§§92n1for i nspecting functions of

5. (Amended) A substrate outting system according to claim
1, wherein, in the first substrate supporting units, a
plurality of £lrst supporting belts respectively arranged
‘along the moving direction of the scribing device guide body
are supported, and the substrate is supported in a horizontal
fashion by the first supporting belts by moving the first
subestrate supporting units so as to apart from each other.

6. {Amended) A substrate cutting system according to claim
5, further comprising first winding means for winding the
£first supporting helts by moving the first substrate
supporiing units Bo as to approach each other.

7. A substrate cutting system according to claim 4, wherein,
in the first substrate supporting units, a substrate moving
device for 1ifting the substrate above the £irgt supporting
belts so that the subgtrate 1z clamped by the clamp device
1s provided,

8. (Cancelled)
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the out substrate. 15 33. (Anended) A substrate

scri bi ng net hadf orform ngascribe I|ine on a bonded

substrate formed by bonding a plurality of substrates

in order to cut the bonded sgbstrate into a plurality

of unit substrates, 20 wherein a first scribe line

fognatcgﬁgggggg)faces an upper surface of the bonded

substrate and a second scribe Iline formation nmeans

faces a | ower surface of the bonded substrate, the

nmeilbod({Canpsiibdy the steps of! 25 the first scribe

line formati on neans formng a first portion of a

first scribe line on the upper surface of the bonded

subdtr 4€ancaddedhe second scribe line formation nmeans

forning a first portion of a second scribe Iine on the
surface of the bonded substrate; 30 the first

sc??be‘FFHEeﬁﬁFﬁ&tlon means noving over the bonded

substrate such that the first scribe line_formation

means a.circu trace in succession to

(TE8; TAR¥RgRaT & SihatrpiaSulti it pRRRn pad Al g0 clatn

filst whbereths,| idne the6 sdanmhitsuhs tneetes chgipoxtaliay tunits, a

frﬂﬂhihﬁiﬂfnﬁfs§55599§u§%0£@fn%qgﬁgﬁﬂréHE%EEigglgqggranged

t he_second scribe |1 ne
t h@lppaddie BaBsne diraqtdien pfithegcsdbing davias guiidecbody

f O&P8 Y oTRAES ﬁhﬁ@%e&ﬂé'@f&ﬁ 15 drt eER %ﬁ?&ﬂh&tu
flrstggortlon %f t he second scribe |Iine wthout

ogth
 nEbeBaen b 18R, eSPhd eumRarr i RLEADY AV ng ke Second

f r owbsheateveuppartimy andftd ke &9t @paMmsFi-ahceadRbther .
the first scribe |line formati on neanstorm ng a second
portion of the first scribe |line followng the first

pot fi ofAmended) fheubstrate ciitung apstentdwanerg to oclaim

sui § pes1ahd8oRPRYSIng secona winding means for winding the
second supporting belts by moving the second subgtrate
supporting units so as to approach each other.

15. {Cancellied}
la. (Cancelled)

17. (Cancelled)

18. (Amended) A substrate cutting system according to ¢laim
1, wherein the scribe 1ine formation means is a eutter wheel,
the se¢ribing device includes a cutter head, and the cutter
head presses the cutter wheel onto the substrate by a sexrvo
motor.
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substrate, and the second scribe line formati on neans
formng a second portion of the second scribe |ine
following the first portion of the second scribe |ine
on the | ower surface of thegponded substrate, 15
wherein a pressure to the bonded substrate when the

f| nst. $mhdehl)ms?ﬂhmt%mg @ﬁt@?@aé&&ﬁﬁﬂﬁg to elaim
L. ON

for ovesr . the bonde
cuBet a’%‘*‘{%‘éﬁ“? f‘”‘?rﬁ‘e? Eopm IRt per fion gprt%wsins gteam
r egicfdonbannd pawss surfades tdfe thendath stalatier Aa€1ing scribe

f of AL ad r be line 20 and the second
scri be Fﬁgvﬁh ﬁ-‘?%gfr?%:lelled) 35. (Cancelled) 25 36.

(Anended) A substrate scribing nethod according to
cl abm (RrennBaneai BuBQQbaQE dbee g %&a&%?rﬂ 8Ecbtaen to claim
In ion

fo tion second scrib or ma
modis YACEEEh thAt RHECFTeRE AL PAREOT HEGAUARE Substxate
hadrygng Meass dige dryin@tﬁtbﬂg 80aobanks Wihr¥eedf of the
thgugubshegte in an outer periphery. 37. (Amended)A
substrate sCri bi ng net hod according to claim 36,

wherein the cutter wheel has a plurality of

pr oL Ui f 1
@%s]tg:attacgéﬁ@giﬁﬁ %gﬁlé:gfil K dé;ng" to claim 19,

t
(C eﬂgﬁgﬁgﬁﬁ’ﬂgl by cofmRYivtng asub e | eapry<out device

A fabstalatmy outt ting =Mdishec teOWRLER iHME HRnSé®PRtOthe stoam
fOﬁﬂlpg #R scribe line along a line to be cut on
sur

an uppe ate and a | ower surface of a substrate;
and formng a supplenentary scribe line proximal to

thga. (Cancelled)
23. (Cancelled)
24. (Cancelled)
25. (Cancelled)
26. (Cancelled)
27. (Cancelled)
28, (Cancelled)
29. A substrate cutting system according to eclaim 1,

characterized in that the substrate i3 a bonded mothar
substrate formed by bonding a pair of mother substrates.
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15 formed main scribe line and approximately in
parallel with the main scribe |line, wherein the
substrate is out along the main scribe 1ine by
formati on of the suppl enment agy scribe line. 20 43.
(Amended) A substrate cutting nmethod according to

cl 8bM (Amenwial el Eub'ﬁ%rﬁ%ﬂﬁhm@fﬂrﬁ% 'alﬁsdr’a!ﬁzd Swherein

formed with a space of .0 nm apart from
{hE FARRTEELPHAYETRD f°&-’4°“€5&ﬁ€ﬁ&é&) ond EE9GA% OF the cut
Cubtibsgraeehds asmmiskt t boChhemsiostzate 4dut Ved CkPeten

th e pe ks fornmed by a vertical crack
mh?gﬁg %ﬁﬁdggtoha Igast 80% or nore of a thickness

direction of the substrate fromthe substrate surface.

45; 453 1( CQR&EHH&E) ﬁguﬁgtrﬁémmv%&m# ﬁ?b%r%“&hts’ nggere in

accord
nﬁ@ #&W&Fﬁéanwyateﬂt fer ineRecthngifenativne efiaphe cut

\l\hhubsltﬁ'h&be&aorbérh:fhﬁ&lﬁtt@t €h&Ushetratdd citieng systen
%%? ggeal # iglgg outward so as to have a center
8h fird riphery in a width direction
WhICh has a shape of letter V with an obtuse angle a
al i 0, r
be?% {MondbqPahibisl Aive HehBeRoR6ELR) HRbaiBtaite dobratng
aln &b.cWhpRednpthe muhatmqmmuﬁanaurmggt dmparatus
obbuﬁgzaaahaun AhapleAEHYy s fef UASE 4 %‘ie%hgﬁuﬂ&‘t%ﬂs of

%grdln to. claim 46, wherein a fornmation rection
ReCHLi FUBEEFBE®tine 10 and a formation direction
of the supplenentary scribe Iine by the cutter whee

o SRR A AT s o A B g ncane
sué#h@nentarbos@aﬂbmbaheatﬂ Doxtted tbyi Wdmdireg a plurality
SUBEt kRbELated M0f orldkr to cut the bonded substrate into a
plurality of unit substrates,
wherein & firgt scribe line formation means facesg
an upper suriface of the bonded subatrate and a second scribe
line formation means faces a lower surface of the bonded
substrate,
the method ¢omprising the steps of:
the first scribe line formationmeans forming a first
portion of a first scribe line on the upper surface of the
bonded subatrate, and the second seribe line formation means
forming a first portion of a second scribe line on the lower
surface of the bonded subastrate;
the first scribe line formation means moving over
the bonded substrate such that the £first gsoribe line formation
meansa draws a circular trace insuccession to the £4rst portion
of the first soribe line without the first seribe line
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48. (Anmended) A substrate cutting nethod according to
claim 42, wherein the main scribe Iine and/or the
suppl enentary scribe line is formed with an
appropriate apace apart fromgg at | east one end portion
of either of the lines. 20 49. (Amended) A substrate

Cufbhiiﬂjtﬂ[ﬁh?ﬁdaﬂ?clﬁﬂif:@%:i&'@'ﬁidﬁ the ufpli;lat:ha?rfaca of the
co ILSi,n e 0 Ira ac and

£ 80 el ale Dpn e BoPHa Bt ELp8 Hrnirbach Goans
ounovhay et Itheebomﬁ@ub@mméeﬂi).cu\thuﬂtsthatﬁaand scribe
SCRLRL B0 fELEOM HEH L ditad of |AldBu1d +MIRLCUl: sihEBss10n

Irst maln scr I ne and a sec SCri

| i he Ehe ﬁid?%@%timeogctheeewm fsmz#ézq ddneewdthout the
t hges6hiadibee1ine M&iﬁ%ﬁﬁ@aﬁ@%@&hﬁ%ﬁdf@frﬂﬁ'ﬁe lower

scrlbg 30 I%ng a,F %g n&/\P/‘S on the substrate so as
t oSHFERP] @F r EFaPonpd 8URFPERBLE: b8P apart from the
subst r at eI th‘l@fﬂtrbhGc&%&lﬁnﬁﬁﬂn&ﬁitbﬁeﬁhﬁgorﬁﬁ%dé"ﬁ@cond
t
s PPEELPR el e hLBne fiGRe £B1iRN1REGHs s pbreaon
(@ﬁc’é‘% @d)l-'ﬂtSﬂSEib@GaimIdm&)IOSGPPéArmmﬁnt)e Af the bonded
SuBGbE L8 8¢ an@l '&ﬂa HBEBQ& a%&&%diﬁge EBF&E@!LHh m’i%ns  forming

characterlze |nth%¥(/ e scribe line formatlon
i s22986PRE PORLLPR h‘gea eFeRd %%@ﬁn%ﬂ-%vf%l@fing the
bl #tles t pearigion of A s@BondSsEL £66€ 1dne bR HdIbiRkCshPrace

an_ou h 4, A substrate scribing nethod
acggrgﬁégbgﬁae Eu'g%t’f? 1:3har acterized in that the

cutter whewheretin a preaaureytmithelﬁomm rentistraatfeowied the
| Nz 2Rt 2l 198084 40 f% %tneﬁgb rﬁ LB se%%qﬁsuribe 1ine

substrate scribing g accor
fermation means move. over the handed subltrate such that

they draw the cireular traces, is reduced than a pressure
to the bonded substrate in forming the f£irst scribe line
and the sascond scribe line.

34, {(Cancelled)
35, {Cancelled)

36. (Amended) A substrate scribingmethod aceoxding to claim
33, wherein each of the first scribe line formation meens
and the second soribe line formation means ig a cutter wheel
having a disc shape and having & blade edge for rotating
on a surface of the subastrate in an outer periphery,

37. (Amended) A substrate soribing method according to claim
36, wherein the cutter wheel has a plurality of protrusiona
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characterized in that, when the scribe formation nmeans
nove on the substrate drawing a circular trace,
pressure to the 20 substrate is reduced conpared to
pressure to the substrate when the main scribe lines
are being fornmed. 56. (Added) A substrate cutting
sygbeseacen’ di HUale £48bMnla Mﬁsa&tarhmﬁe&'gitcn
substrate supporting units and the second

substrate supporting units support the substrate

cl adpeliCapcehted)anp device wi thout being in sliding
cont act .

39. (Cancelled)
40. (Cancelled)
41, (Cancelled)

42, A substrate cutting method comprising the steps of:
forming a main scribe line aleng a line to be cut
on an upper surface and a lower surfacea of a substrate: and
forming a supplementary scribe line prosximal to the
formed main goribe line and approximately in parallel with
the main scribe line,
wherein the substrate is cut along the main sexibe
line by formation of the supplementary scribe line.

43. (Amended) A substrate cutting method according to claim
42, wherein the supplementary scribe line is formed with
a space of 0.5 mm to 1.0 mm apart from the main scribe line.

44. {(Amended) A substrata cutting method according to claim
42 or 43, wheredin the main scribe line is formed by a vertical
orack which extends to at least 80% or mora of a thicknegs
direction of the substrate from the substrate surface.

45, (Cancelled)

46. (Amended) A substrate cutting method according to claim
42, wherein thas main scribe line is formed by a cutter wheel
having a disc shape which rotates on the substrate surface,
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the cutter wheel protruding outward so as to have a canter
portion of an outer periphery in a width direction which
has a shape of letter V with an obtuse angle, a plurality
of protrusions with a predetermined height being provided
across the entire clrcumferential with a predetermined pitch
in a portion having the obtuse angle.

47. (Amended) A substrate cutting method according to claim
46, wherein a formation direction of the main scribe line
and a formation directlion of the supplementary seribe line
by the cutter wheel are opposite to each other, and the cutter
wheel continuously form the main scribe line and the
supplementary scribe line in contact with the substrata
surface.

48. (Amended) A substrate cutting method according to ¢laim
42, wherein the main scribe line and/or the supplementaxy
scribe line 12 formed with an appropriate space apart from
at least one end portion of either of the linesg.

49. (Amended) A substrate cutting method according to claim
42, further comprising the step of Epraying the upper surface
and the lower surface of the substrate with steam go as to
ocut the substrate,

50. (Amended) A substrate socribingmethod accerding to oclaim
42, wherein, when a £irst main soribe line and a gsecond main
acribe line are formed by the scribe line formation means,
the scribe line formation means form the £irgt main scribe
line, and then move on the substrate so as to draw a circular
trace without being apaxrt £rom the gsubstrate, formthe second
main scribe line, and then form supplementary soribe lines
along the first main scribe line and the gacond main soribe
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line.
51l. (Canocellad)
52. (Cancelled)

53.(Amended)Asubstratescribingmethodaccordingtoclaim
50, characterized in that the scribe line formation means
15 a cutter wheel having a disc shape and having a blade
edge rotated on a surface of the substrate in an outer
periphery.

54. A subsztrate scribing method according to claim 53,
characterized in that the cutter wheel has a plurality of
protrusions formed in a blade adge in a predetermined pitoh.

55. A substrate scribing method according to claim 50,
characterized in that, when the scribe formation means move
on the substrate drawing a circulaxr trace, Pressure to the
substrate is reduced compared to Preggure to the substrate
when the main scribe lines are baing formed.

56. (Added) A substrate cutting system accorxrding to ¢laim
1,whareinthefirstsubatrutesupportingunitsandthesecond
substrate supporting units Support the substrate clamped
by the clamp device without being in sliding contact.



