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1 - MD034 DESCRIPTI ON SUBSTRATE CUTTI NG SYSTEM

SUBSTRATE MANUFACTURI NG APPARATUS, SUBSTRATE SCRI Bl NG
METHOD AND SUBSTRATE CUTTI NG METHOD 5 TECHNI CAL FI ELD

The present invention relates to a substrate cutting
systemused for cutting a nothed substrate made of a MD(34
variety 10 of materials including a nother substrate

(e.g., a glass substrate used as a di splay panel for a
liquid crystal display device etc% In particul ar,

the present invention reIaP§§CkF8T5 Wubstrate cutting
system a substrate nmanufacturing apparatus,

et O GO B e PR FERCTITTY —

SUbStIURSTRAME \GORIBINGQMETHID AND tJUBSTHRADE fJUTTING METHOD
substrates is bonded to each ot her. BACKGROUND ART

20 Normally, a display panel for a liquid crystal

di splay device, etc is TECHRUCALt FIBLD| ass substrate

which is a brittle material substrate. In the liquid
crystal display device, the display panel is

fabricat ed Fhepresent énpainntiofn atepsoupgbstrate cutting
Wi t hvalt APRERR A ‘éu%@ﬁﬁ?l o?fu%:t EGBEPFSE\@%d@BS‘% a variety

theréafter, injectin stal in the space

t he%ma%éﬁcé@éﬁna @1 mtésﬁrpéﬁéﬁlsturétﬁam Gat-e@® glass
a bentrdral@ dsddak as&@%]’.é‘f ahe MH: 8N i érPétal display

nDther substraSes is bonded to each other is cut so
s C8VAESi 8U6) a Tt RRRGECHLIAg JRepPEsSPaheyaticit Felates
bonatgd angifhetrauls chdtengAsysten)i ag s@l@‘éﬂ:@ﬁtés f@nb@acturing
cut ta'p%%rt I%%Skzondesdutgrsoit:r_tlg S%Q%&B%S %ne_th and a substrate
cutting method preferably used for cutting a bonded mother
substrate for which a pair of brittle material substrates

is bonded to each other.

BACKGROUND ART
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25

30

Normally, adisplaypanelforaliquidcrystaldisplay
device, etcis formedwithaglass substratewhichisabrittle
material substrate.' In the liquid crystal display device,
the display panel is fabricated by bonding a pair of glass
substrates with an appropriate space formed therebetween
and thereafter, injecting a liquid crystal in the space

therebetween.

When such a display panel is fabricated, a bonded
mother substrate for which a pair of mother substrates is
bonded to each other is cut so as to retrieve a plurality
of display panels from the bonded mother substrate. &

scribing device used for cutting the bonded mother substrate
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is disclosed in Japanese Utility Mdel Publication for
Qpposition No. 59-22101 (Reference 1). Figure 43 shows

a view schematically showing the 5 scribing device in

Ref erence 1. The scribing device 950 includes tables

951 -havi ng si de edges on bot h-skdes of a bonded MD034
not her substrate 908 nounted thereon, respectively. A

cl anp nmenber 952 is attached to the table 951 for

cl anpin each side edge of the bonded not her

subsit¥ aftsgbgsedhin 1 apanesiendloeld oe ¥odel nErbddsajion for

pai rogffoiulid NeEats 953 AN rRYadonkhte Ol ter heads
953 and 954 are provided above and bel ow the bonded

not her substrate 908 respectively. The cutter heads

953 and 954 ralgaire 43 $hat® of i’el REhRarh idkha sﬂdvﬁng the
t he bonded nnther substrate 908 therebet ween, In

t he S iM% IFViCe 5 HEATP S Uch a1st FGEP@F@Q dfiydce 950

t he ihnndeid sTaidbdie sS VB haka PG ide fecog@:é toh @ah lsdlde® of a
ace and a

951.b
ot EORd R R e B0 Vs AohiPed M ERE R L Bpectively.
si mil caampumérgbé)ﬂ%eribeﬂ;tacﬂ&@ctbl Yed ytably pER Par clamping

?];r (r("i;el‘c’lgi'xer 1:21%61%56 ofmghe géond%?dvléfgf'nl E/bgglbsltgg%earﬁ)s The

eren e 17" Japanese
Publsicxdbiiog ﬂ@Vlcaﬂﬁﬁlmcximdﬂ@ amammcgstersag@wﬁs and

OF B’ﬁﬁ | Mﬁ'ﬁ%l;r % (Es §§‘§ arrd 'ﬁf%r%eﬁr%%l%%%. above and

requires eV|ce separately, t1ng
t he PEdRife dhgpDRBLeS, FOthere S toBd cof Ofhitasneaatively. The

scr chickar h8sss e ahgess i qa[f@ qn é\ls%ht Bencdfen U8 other
not her _substrate 908 is cut breaki ng devi ce,

it PdtRelBEskPPdIed PRFEEE tSH@SB‘Sﬁ&éd 9Bt FEPTEbEIMERe

908 (inverting such that the upper surface of the

bonded mother o 3 sbr%%% device 950 having such a structure,
when the bonded mother substrate 908 is fixed to each table
951 by each clamp member 952, a top surface and a bottom
surface of the bondedmother substrate 908 are simultaneously
scribed, respectively, by the pair of cutter heads 953 and

954, and scribing lines are formed.

_ Reference 1: Japanese Utility Model Publication for
Opposition No. 59-22101

DISCLOSURE OF THE INVENTION

However, the scribing device 950 réquires a breaking

device, separately, for cutting the bonded mother substrate

' 908 on which the scribing lines have been formed. Also, when
the bonded mother substrate 908 is cut by the breaking device,
it is necessary to invert the bonded mother substrate 908

(inverting such that the upper surface of the bonded mother



10

15

20

25

30

substrate 908 beconmes the |l ower surface) in order to

cut the nother substrate on the other side of the

bonded nother substrate 908 after the nother

substrate on one side of the bonded nother substrate

908 i's cut. Thus, in order to-cdt -5 display panels MD034
fromthe bondednot her substrate 908, a conplex |I|ine

system has to be constructed. In order to cut display
panel s fromthe bonded nother substrate 908 by using

the SERTHHEE QARA RS dtRorprest FTasR) s%t@?ﬁ‘%sto cut

10 bghé ethiciCEls t FAee CONIRX othskeM oA theObsha8l mother
area several times _larger than the scrl bi ng devi ce

950, S\t IR 1S 2982 bF e e SdiRE sPPEREakEnR % 5ifg of the
costborded infyihdy pabek raner e88ess d&t Thehser,i Bhngrder to cut

devi ce 0 sho n Fiqure 4 Si | t aneous bes

he Fapragels e i Bt dpainihes TR i 8Pk Soomp1ex
substired es¥©0n drasvicclbed pangtoictmi her substrate is
bonded. However, the direction of scribingis limted

to only one direction (left-to-right direction in 20

the figure) Iandrdérertef one digpdayspanets brng tsxbpbidrg mother
in o]} u

li nesﬁl\%ﬁlréggﬁ %3| ggtalgghgl Iﬁﬂ%‘“ h%8¥§b %) é%g%e n%?o a complex
per flétmeéysﬁx@@ohas nep ybe m&@ucg@‘ﬁ -bi ﬁged@wnl:exssystem has

fur motﬁﬁﬁ@gyéa%ﬂe&ﬂ f6het 92PEEE MR 1L eé§1bmg device
scri bing.” Therefore, obl em exists that the

ef f |9<§°enl',"§?18¥’ £81975 @ tqli’@ BEAGeAs Abt e mamiaehiwring cost

908 gfs da_gﬂl@yelphn@qorlno&\é%’gémen a variety of nother
substrates are 30 sinultaneously cut fromthe top and

bottom surfaces of the substrate by using a device
simlar to rhe atorenenti odedicacr9Ho nostigwn ceirPS5®igure 43

U SR oBP 3T e 6 AR S b BOBF T BrEEETh Tilr 2c% of the
MDO B4 ndeidr ecttihens pédrperdlie ubpas foreathioh leerpair of mother
substrate is bonded. However, the direction of scribing is
limited to only one direction (léft—to—right direction in
the figure) and therefore, a cross scribing (scribing in

- a direction perpendicular to a scribing line(vertical

direction in the figure)) can not be performed.

Accordingly, another scribing device is further
required in order to perform a cross scribing. Therefore,
a problem exists that the efficiency of scribing the bonded

mother substrate 908 is extremely poor.

Even when a variety of mother substrates are
simultaneously cut from the top and bottom surfaces of the
substrate by using a device similar to the aforementioned
scribing device 950, there is a problem that with 6ne setting

for a substrate, a process can not be performed in two
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The present invention is nmade to solve the

af orenenti oned problens. The objective of the present

5 invention is to provide a substrate cutting system

which requires a small footprint area so as to be

conpact, and also which is capdble of efficiently MD034
cutting a substrate. A substrate cutting system

according to the present 10 invention includes: a

mount i ng base having a substrate supporting device

f or SEPOFIIY REERARGFAAT clamprdeviidear. for hol di ng

at |l east one part of a side edge of the substrate

carried-in on the table, the clanp devices
reci procati ig*® t RECSERt r AP¥eRLIRG t he Y"aPeectPonsolve the

t he af aidreait ivhdiei pBoB bel ONg THRE Y fd-10fvd NOF the present
base:. alr of substrate cutting devices

mounti n a .
for Jgﬁﬁ%%rbdltsn FFOVGYe e & cutting system which
r espestuiwasya Mmiﬂw@ﬁmﬂt&gjeﬁm sie\ais:etcgwedli]e:omﬁact, and
bodi_es i.xed.to the mountin ase ci ng_.each other
foriﬁ%¥1ﬁél ga%ﬁ 8?P?Rggsﬂ%s?$%}%}%E£f'n T & shipsfrate.
top surface side 20 and a bottom surface side of the
substrate i i Qﬁﬁi ' . Y

di rection, tﬁhéegg%%%%éat e tgﬁmﬁgg%gglgddf%ﬁle&ggtbh&e present
di r dexvieaiiop theclaidan: devimoustingesise thavtadsar sudstrate
3Up%@'pﬁo&&iﬁ%}’&é‘@iéé’rfqi:eﬁubﬁs}:’t'gﬁﬁ d 50BE+3UREL & fnp devices

suppor ggdynlts and second substrate sueﬁggtln
uni £9T kaldimg @ty Ieaghing REEtRHFoF iR PIad 05 sppstrate

seceadrielstihabe thepRablieNd thli tiambe ddRdtksl HRMiFeRating
ot h inthe Y direction a arr angedw

SUbEheaPubREFREAGHow ddie e EBeEagEn. tharh Sireaticn being
subsfibage oappadti B Hhet Moahdihhebaceond padbsbiFakebstrate
SLPRGTLIN KOV 2e3URRer Lyt SUREL el e alet DR Bpcerace,
by rekpeckawplgevandssibstuttal ongtihg Hedirecyuedeabddies,
e eelh £5e b8 Tnbitgt PRgHISE! BhB R4 LhAR BRHLESSEe® oving
seceadh of the substrate cutting devices on a top surface side
and a bottom surface side of the substrate in the X direction
perpendicular to the Y direction, the substrate being moved

. in the Ydirection by the clamp devices, wherein the substrate
supporting device further includes first substrate
supporting units and second substrate supporting units, the
first substrate supporting units and the second substrate
supporting units are apart £from each other in the Y direction
and arrangedwith the substratecuttingdevices therebetween,
and the first substrate supporting units and the second
substrate supporfing units support the substrate such that
the substrate which has been moved in the Y direction by
the clamp devices is cut along the X direction and the Y

direction by the substrate cutting devices.
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substrate supporting units support the substrate

W t hout rubbi ng agai nst the substrate when the clanp

devi ces noves while holding the substrate. 5 The

first substrate supporting units and the second

substrate supporting units are Structured by conveyor MD034
belts, respectively, the conveyor belts being
rotary-driven in the noving direction of the clanp

devices at the sane speed as 10 that when the cla

devi ces moveRhFFESRoTHh e 3 He s¥pporitdfg. unihg and the second

subsdumd terLs tduithb et ur ved Usleh o et tiitRy é&{jlﬁﬁ:'raﬁ@rwithout
an a_cutter

form a scrihing ljne on the, sulstrate; t
head“ﬂ%?ﬂﬁbagag othﬁt%?b?EﬁaT? thenglamprieeiyes moves
f or sdhilkb Iagaiins tiHee «itsiraie. to the cutter wheel. A
substrate cutting system according to the present

i nvention further includes: a steamunit section for

sprayi ng stfaanfonstd sutesthmgtessnppoetand dinet Hanidothe second

f h e, i
o KRR S8R PR %5 00 BEH Ry bR evor perts,
pr oved@edtiviedy .sthamonweos belitgrveine rotosy-dird ven in the

dryinﬁﬂri'ﬁ%aﬁirfag'i:]glgﬁybﬁgtﬂg%f%}@) d%?ifc%%‘egenghé@ame speed as

bottom surface of the substra _A'substrate
cut {{he§ wWhen Ehepamnifsyicesmmwovbidaholidiventhesubstrate.
further includes a substrate carry-out device for

retrieving the substrate cut by the steam unit ‘
section. 30TRRASHRAFLR eutiipg- danicrs ieelpde agetter wheel

car Eyprogbrmi 0§04 , s dieb L Min@lbon! ehet shibstHat &9 artd a cutter
sub§%r§:e holdin% neans_for hoIding thg_substrate; a
sub&EPH BAYHRE RTIHRAARLOF &i° ST ALFRY FEABIsaBiGSRYFe force
hol digagnetanhehavbegrafie sebstheacatGer MBR34. hel d

t hereby about a first axis vertical to the substrate,;

and a substrate circling neans for circling the
substrate A substrate cutting system according to the present

invention further includes: a steamunit section for spraving
steam onto the top surface and the bottom surface of the

substrate, on both of which the scribing line is scribed.

A substrate drying means is provided in the steam
unit section, the substrate drying means for drying the top

surface and the bottom surface of the substrate.

A substrate cutting system according to the present
invention further includes a substrate carry-out device for

retrieving the substrate cut by the steam unit section.

The substrate carry-out device includes a carry-out
robot, the carry-out robot including: a substrate holding
means for holding the substrate; a substrate rotating means

forrotating the substrate holdingmeans having the substrate
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rotati ng means around a second axi s, the second axis
being different fromthe first axis vertical to the
substrate held 5 by the substrate hol ding neans. A
substrate cutting system according to the present
i nvention further includes a suBstrate inversion neans MD034
for inverting the top surface and the bottom surface
of the 10 substrate transported by the substrate

A substrate cutting system

tra tatio vi ce.
acczh‘%}r‘i] %FE P8§eﬁtf1’r’%¥/ i eriichdr te bR strate;

posidrndn rsglmmrtat%ehmnlhgr medhspesttéDAENONG Nehe substrate
substrate to be transEorted to the subs& ate a s bei
SUpROT T g GEGREE. SROLRSE  SREPRUATR S6t Rpond axis being
ac c atidi fregretro: Ehemptrl&s Ent-sti ey batvieart foalt berthenghtidesase held
tra Heatd g |t faor. .20 trans orting the substrate

to t eocsu st qt ho:Ldlna% atlbsg substrate haV| ng

been scrlbed by the substrate cutting device.

substrate cytt ﬂgtf‘é@% %(;qes a%[ gk{% ﬁlomans&ﬁ%gt th&Present

i nvention furt I NC
r endRVied R GrRsbesshirglpdes i sublttradesibseraiengugans for

by tihgex#hsly altfe *E&Btéﬁhgfé@é“&ﬁ& tﬁ@ebétﬂbéﬁlré ?:fa%e of the

bonded not hér substrate for which apar o her
subStPgitdsties beapenorbedadly other . Sub%ﬁ%%ﬁ%eﬁﬁ?aﬂSPortatlon

cut deRg ceystem according to the present invention

i ncludes: a nounting base having a substrate - 7 -

MDO34 supporting device for supporting a substrate;

cl anp devi cassubtrdicd d:illl‘tg:laltg é?@ﬁém(mﬁ:dlﬂﬂng)f:oatﬁé $eesent

d f the subs ied-in on the table an
CeoiBySRkiPRy L hhbheEbLp R LhaeS B i Ao M Gction for
t hep¥sditientingntlioesnysakratg trndest tensfoStddeonthmkubgtrate
basgﬁpﬁogghhgoﬁesgggtrate cutting devices for

A substrate cutting system according to the present
invention further includes a transportation unit for
transporting the substrate to the substrate drying means,
the substrate having been scribed by the substrate cutting

device.

A substrate cutting system according to the present
invention further includes a removal means for removing an
unnecessary portion of the substrate cut by the substrate

cutting devices.

The substrate is a bonded mother substrate for which

a pair of mother substrates is bonded to each other.

A substrate cutting system according to the present

invention includes: a mounting base having a substrate



cutting both side of the substrate, respectively; and
substrate cutting device guide bodies, fixed to the
rounting base facing each other, for noving each of

the substrate cutting devices on a top surface side

and a bottom surface 10 side of 7t he substrate in the XMD034

. direction perpendicular to the Y direction, the
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substrate being noved in the Y direction by the clanp
devices, wherein the substrate supporting device
f ur tHHRPI el ng 88 vilcestor FEPPOFTLANGUD Fos b tiei €4ampdlevices

secork heRThGad € 19RR0KAE MhMNbES: stile dd§8bF the substrate
substrate supporting 15 units and the second substrate

supFErEE R vt PR tHeet apkp andmeshpraas diekhe subgérate along

di r etid on @bl TaNgathavy il i YdBiP LMdd Nthe side of
t her ebet ween, and the substrate cuttin

devi ces
systtf MOPRARG HEFGACE R Pt FUDFIoaEPnGu RIS dghoes fox
Suplw‘tiﬂmm tbets uksideat Ff Withe adubstiersubstepbetheeng; and

20 ¢ by the.clap devi the substrat

oni GIRRE 3t PR G Bn0ae GSE R BLRRH ' Eng mounting

di r éstsieofacsinguteady dﬁi&mulﬂt:r atosriqugt teiard:gl Gbelf\/ltdm substrate
| ;

gugs%fqlrt;%lglgg(fig %%y gﬁl s ncslrﬁ%g\éc% rs st i giolpteom surface

f | oatiideg ofinitbe anbahgedw ihithe e dlrrercslxlcsu hstrperglicular to
SUPRL ¥ 1Ad e g:gﬁ ”tﬁé‘%@%%%‘ie%@ﬂ%%%fd PRy direction

units arrang e second substrate supporting
sectivorhe SéaIFB@erilrf@tS SWire¥eln Ehephwtinalpe snpPPerhiag device

t he ree¢aRe :Lr%mﬁéélkﬁr%lﬁ%éﬂﬂ&&thﬁokﬁﬁhb‘%ﬁ:s and second
plurality of conveyor belts arran al ong t he

di r 8PR&R atPe%EBE?F'v‘éF? ungief ¢ fde g i¥st %%H%‘%l?aa'%% supporting

fl oahling Akt ﬁhénﬂeé@@dsﬁﬂ@ﬂr%%ﬂ@&tnﬁg udﬂlﬁ‘hre apart

fl oat ts t th .
acl LEBR <PabeRLReg: ey Chnd ALFECtdgbarPa: S-FFBaRAg LD the

uni sabantatbecaetong dévsubsttlﬂé:ﬁetﬁémémg a.mi tt313 substrate
reSBS%EEKS'¥yé@%h“%%r%her 1ncludes substrate floating units
for supporting the substrate with air, the substrate being
clamped by the clap devices when the substrate which has
been moved by the clamp devices in the Y direction is cut
by the substrate cutting devices along the X direction and

the Y direction.

The substrate floatingunits include first substrate
.floatingunitsarrangedwithinthe first substrate supporting
section and second substrate floating units arranged within

the second substrate supporting section.

The first substrate supporting units and the second
substrate supporting units include a plurality of conveyor
belts arranged along the Y direction, respectively, and the

first subsfrate floating units and the second substrate
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arranged between the conveyor belts adjacent to each

other; and an air gushing neans for gushing air

upward fromthe top surface of the table. 10 The air
gushing nmeans includes a plurality of air gushing

rods supported by the table inm & vertical state; and MD034
a buffer pad provided at the upper end of each of the

air gushing rods wherein an air gushing opening is

provided  at each buffer pad. 15 Asubstrate

manuf LR tARFgUBLpEr AEGs HERMhoPeEvePR tRPesOMVeyor belts

I NVedd § ffen hct 3 0R5ch tdeh&pibst rate cutting system and
a chanfering systemfor chanfering an edge face of a

substrate cut by the substrate cutting system 20 A
substrate mamd aﬂwﬂ B@bappatat tES.oaﬂ‘zﬁ_ﬁgdhﬂgtls Oaﬁ.hethe second
preseﬁ3 |nvent| includes.:, the su &rat cut t

systBm St aHE aﬁ ﬁgﬂiggt |Ucfh"ts§/sf:8ﬁ1998 lvﬁ ec]trll $ed table
f uncdrnmmadd betwebst tlad eccteyiyr bbetswadsjacmmt ¢t a0y other;

Systf 5 I pi C '
e R it Ao AP AL 08 TR PRY S £rom e
f or Moy fiasienpdl ithes tadnleéhe a surface and a bottom
surface of a substrate by using the substrate cutting
system wherein when at |east two 30 scribing |Iines

are formed gbengizt gnshingt Reanpnésclvdee a humekitn of air

t he gHiSIHALS M thpoirtid by ithe ft%fﬂﬂé‘&dT%a%rtfl%%ln%tate,
each other, the scribing_Line formng neans forns

fi r 9@ PBESET PAG, PYARAIRGvRE BRE { FRPSRIARG e aaFiyof the

9 - aulaogéshiﬁgc&m ¥heireGW ah 480iRIkhWndepenPBENDs provided
par_t ‘ﬁﬁ? %f substrate and then forns a second
scrﬁﬁlﬁg 5P ®8%r nore scribing lines are forned

by the
A substratemanufacturing apparatus according to the
present invention includes: the substrate cutting system:;
and a chamfering system for chamfering an edge face of a
substrate cut by the substrate cutting system.

A substratemanufacituring apparatus according to the
present invention includes: the substrate cutting system;
and an inspection system for inspecting the function of a
substrate cut by the substrate cutting system.

A substrate scribing method according to the present
invention is a scribing method for forming scribing lines
on the a surface and a bottom surface of a substrate by using
the substrate cutting system, wherein when at least two
scribing lines are formed along at least two lines to be
scribed on the substrate with scribing line forming means

- facing each other, the scribing line forming means forms

a first scribing line, then moves on the substrate so as
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5 scribing line formng nmeans and a pol ygonal region

is formed by all the forned scribing lines. A

rectangul ar region is fornmed by the scribing |ines.

10 The scribing line formng neans is a di sk-shaped

cutter wheel, a blade edge conté&cting and rolling on MD034
the surface of the substrate being forned on the

outer circunference of the scribing line formng

means. 15 A plurality of protrusions is formed on the

bl ade® ERjE 8f CikEUdart &icditiel Vikhota Petret aParkedrom the
pi t cdubs e 4R SUdPiIfrnd N QAN G dFBaE JToMASe ON

the substrate so as to draw a circular track, a

pressure against 20 the substrate is |ess than a

pressure agahizle tdie mobset Bak@bindeniere &4 | bbhfled by the

line is.fornmed. substrate cuttin t hod accor.din

o B REne RS REPRE Hibe RALYSTRHL Fapiion L5 formea
for ayngla roben fomidal gridhing Meirsdsong a |ine to be

cut on the upper surface and the | ower surface of a
substrate by using the substrate cutting system and

form ng a sépEcrmrgular segibing formedpbyxdihmberibinpdines.
formed main scribing line and approximately in

parallel wth the main scribing |ine, wherein the
substrat e | $heusczdbingnd inke fipaind.ngc melgingg 1isi pe djypk-shaped

for gRirier ghebie BURALARPRILRYE cobGac?ing i€ roll8ng on the
suppl enentary _scribing line’is formed wth a space -
10 Supbeses 8f Ot mAuRStEaraymbsdRc FeuReEheoPmithe outer

SCr ichirégmitetencihefMhe $eribing hiine EHridnie theldihA
vertical crack which extends to at | east 80% ornore
of the thickness direction 5 of the substrate from a

surface of mhplauasitatef ghetimslossridiMgndd@®n The blade
e T T g L ALY
protrudes outward such that the centra
When the scribing line forming means moves on the
substrate so as to draw a circular track, a pressure against
the substrate is less than a pressure against the substrate

when each scribing line is formed.

A substrate cutting methed according to the present
invention includes the steps of: forming a main scribing
line along a line to be cut on the upper surface and the
lower surface of a substrate by using the substrate cutting
system; and forming a supplementary scribing line proximal
to the formedmain scribing line and approximately inparallel
with the main scribing line, wherein the substrate is cut
along themain scribing line by formation of the supplementary

scribing line.

The supplementary scribinglineis formedwithaspace
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10 portion of the outer circunferential face of the

cutter wheel in the thickness direction has an obtuse

V shape, a plurality of protrusions with a

predeterm ned height is provided across the entire
circunference with a predetermbed pitch in portions MD034
havi ng the obtuse angle. 15 A formng direction of the

main scribing line and a formng direction of the

suppl enentary scribing line by the cutter wheel are
oppd¥ t& ¥ dMedch lotthdfn afr Herdutihg majeggcribing line.
conti nuously forns the main scribing line and the 20

suppl enentary scribing |ine while being in contact .
Wi th the  sTPEBRIBEGHDOWLILPS b5 LPRBCHIY, SEsFbifgl crack

| i neytaindd &t éhds sUpRI1IEIN 80Y ors®wrduNeghé itﬁﬁi;:k&e%@fd'ﬁ_&féction
east one

W th apprqpr.i ate ace apart_from at

ond Yo b R AR LI (e ASALE Ui YRR (e

main scribing lines are formed by the scribing line

form ng neaps, scribing line formn ans far

2TTret At PAERnSor Thafs, hifientt ek i Y S A1 R shapea
subsurtdter wbegd wbidhawodlsi onuthe swgiare wf Hdug substrate,

bei el rt?;teu:]c %?e&hﬁr%%g%ge%t %utfw%rrlas s%lcie(f:?l%q; r{(_%ien central
then forns I ng

scribing line an suppl enentary Scri bi
| i n@eTHioRrE fhequlaasircungeraniiigd dsiengf tiheegutter wheel

11 4 pMOB4n 1 ERNBE s 01 FOE €1 SR INA L bRitRGel ¥ BR8P, 8 plurality
formed by the scribing Iitne formng nmeans and a

pol PERFERTTRG VI V3th srorrre by mined helobt depseyigedgoross

lingpe rfiresftestiifer&GEONWithl & bdWd®ined pitch in

pIuralltﬁBof mai n Sﬁrlbgn lines. The scribing |ine

f or RPAGIRBENEEVARY fpeko ﬁgﬁédanﬂéecutter wheel , a

bl ade edge contacting and rotating on the

A forming direction of the main scribing line and

a forming direction of the supplementary scribing line by
the cutter wheel are opposite to each other, and the cutter
wheel continuously forms the main scribing line and the
supplementary scribing line while being in contact with the

surface of the substrate.

The main scribing line and/or the supplementary
scribing line is formed with an appropriate space apart from

at least one end portion of either of the lines.

When at least two main scribing lines are formed by
the scribing line forming means, the scribing line forming
means forms a first main scribing line, then moves on the
substrate so as to draw a circular region without being apart
from the substrate, forms a second main scribing line and
then forms supplementary scribing lines along the at least

two main scribing lines.
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surface of the substrate being forned on the outer
circunference of the scribing line formng neans. A
plurality of protrusions is forned on the blade 15

edge of the cutter wheel with a predeterm ned pitch.

When the scribing Iine form ng Weans noves on the MDO034
substrate so as to draw a circular track, a pressure

agai nst the substrate is |less than a pressure agai nst

the substrate 20 when each main scribing line is

formed. A substrate cutting nethod according to the

present netihedd srandks Md QEreBihyNbite S URS FakRed by the
whi ch a acrlblng line is forned_on each of_the upp

er
sur S RINP HHBE RIS MeaReARA G PR HEIQRL tiegiOh)s formed
usi ngy td18 s ticainke € Wdd g ify/ Stiei8s .accor di ng, wherein
steamis sprayed onto the upper surface and the |ower
surface of the substrate so as to cut the substrate.
30 Accordi n@ recthagalbst ragtos uid ifogmadsbentieé pherality of

pre [ t.ion,. .the substrate supported by the
é}%q_tn s%\é%.%ltn? llntés

fir substra supporting units and the second
substrate supporting units is noved in the Y

di r_ecti on V“i‘hlee E?‘iigg.n'g 1§.n'e l}.@gﬁl n h?n'e @y itsh% %ﬂ'%?@-shaped
devi ces; the substrate~being nove an & cut i n the
X dickéderonheedm ahblappeedgerdertacieg anl ndtatigweon the

surbageatiedeodf e USRI byelifg SEBShER! Son ; tbhye outer

cutting device;, and then, the substrate supporte

t he C5TEREETENES P&t dheuSFEAbIRG dines TaFdifige Mee@End
substrate supporting units is reciprocated in the Y
direction mgil being held by the clanp devices; and

the substr ahePHEFRUL ERIQEPERTFUBLAT 19 farmed o the blade
di r edgeob£f then thetuppeheslr ¥a€h aSpoedareriifeldowarch.
surface side of the substrate by the 10 substrate

cutting device. Therefore, it is possible to

cont i nuous| Wheut tisé ngteipleg €l b famtiasy afedict mdve® on the
andsubstrate 80 as to draw a circular track, a pressure against
‘the substrate is less than a pressure against the substrate

when each main scribing line is formed.

A substrate cutting method according to the present

, method is amethod for cutting a substrate in which a scribing
line is formed on each of the upper surface and the lower
surface of the substrate by using the substrate cuttingsystem
according, wherein steéﬂlis sprayed onto the upper surface
and the lower surface of the substrate so as to cut the

sﬁbstrate.

According to the substrate cutting system of the
present invention, the substrate supported by the first
substrate supporting units and ~the second substrate

- supporting units is moved in the Y direction while being
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bottom surfaces form ng the bonded substrate in two

di rections perpendicular to each other in a horizontal
direction without the bonded substrate being inverted

in 15 the up-and-down direction or being rotated by 90
degrees in the horizontal ditek2ion. Thus, the entire MD0O34
system becones conpact and it is possible to

conti nuously process in tw directions with one

settiqg$ such as positioning. 20 The first substrate

supgtfitd Ry uHie < Y LeRON It RS U E5 3 RRiRg moved can

supps¥ tedthe s 4 Katierectthont reamhtHal tppedbPhRBace side and
agaitg’lst t he substrate when the cla devi ces nove

whi ' E ot diey THEaGh 4R £ THhes,S 3% RY e substrate
devidaast i weevitd heand gﬁrxaﬁ,t iﬁf]ﬂa vihid el &l gppdieted by the
substrate s ort.ed 25 the first substrate

Supdoray SR SRR s alG B b SR ot S heend isppstrate
uni tssyppidiet iclanmidey iice sepipeovhatkduin thady ndireytion while
di stardtj t t u ate, th th .
subsbt%:lé-lgg I’i.'he;jl:l'vci ﬁ’éﬁg%s%t r%ﬁaé&)e ;%Sc?t\#l}ceeg 'bealn(ra]dg %geabﬁ‘%Strate being
ob_t Fioved, ca@ObB_RElIlF DES@RI F!Tﬂm_e@ﬁiﬁSHEfDmytm@@urseJrface
11 i ﬁ@e&{ébvfoWéPV‘ééff‘&H@tH%' %£ShRw %%bs Date by the
exanpl e of a substrate cutting system according to -

13 Supsdz4atecmvdi htdavige  heThprekore i nenisopossible to

Fi 0o t4 dudud IRE IR GlindA o\ LAY 13C RERIIIGAI Y o B top and
the substrate cutting system when viewed from anot her

5 dPCdtOronSuFfgars EPEinGerdifecbrpded efbstrate in two
schamateictalonys Shewvpdidii @illar Jeseahchl JtHF L8t a horizontal

const.i tuents of, fhge S ?’\s?t at Cu}l}g ng system 10 .
Fi g-g‘%éef%ilgnawr}é ﬁ&:#‘ o DPPARS ShbEAES: | G iinygrted in
enl ahge upRtnd- dotine direpahibanbrc beihigt wetated byN®0 degrees
SUb%-lrt&Heehogféct)ﬁggl %ﬁ%te%rpion . Thus, theentire systembecomes
compact and it is possible to continuously process in two

directions with one setting, such as positioning.

The first substrate supporting units and the second
supporting units support the substrate without each unit
_rubbing against the substrate when the clamp devices move
while holding the substrate. Thus, when the clamp devices
move in the Y direction while holding the substrate supported
by the first substrate supporting units and the second
substrate supporting units, the clamp dex}ices move without
loading any distortion stress on the substrate, thereby the

substrate having a strong end face being stably obtained.
BREIF DESCRIPTION OF THE DRAWINGS

Figure 1lisaperspectiveviewschematically showing

an example of a substrate cutting system according to
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15 Figure 5(a) is a diagramschematically show ng the
structure of the carry-out robot of the substrate

carry-out device; and Figure 5(b) is a view for

expl ai ning the operation of the carry-out robot. 20

Figure 6 is a side view showingtd first substrate MDO034
supporting unit provided on the substrate carry-out

device of the substrate cutting system Figure 7 is a
front view showi ng a first substrate 25 supporting

sect FRRPHHES b Je\/\*%a thromzesert i Wyt eR- gui de

body's side of the substrate cutting system Figure 8

is a front view of jmportant constituents.  when a .
Steam uni t SEGTEh i ARSRRRTT GV LTY SRS e e Yhowing
accotii ngubsetikahedigmtiin ofyshemprdzent viavedt fapm Sanother
vi e dreé{oorplthe substrate carry-in side. Figure 9 is

a si e-%ectional view partially showing - 14 - MD034

the structure of a steamunit of the steamunit

section. Fi gur 04 i - : _
SEL 7 Sl0 4 o ARG M AV SRR LAy poving
cut taTHgprgemenh  of adppeditagtt cammiddivaniis 106f thige substrate

pr esgitt: -ir@/wg%_and expl ai ning the operation
thereof. Figure 11 is aperspective view show ng the
structure of a clanp device provided in the substrate

cutting systraurkl 494 8 péirRg e iFEpthwWBBheha @i chl®y showing
present invention and explaining the operation ‘

| ho/PRTaRmSR o1 StheT I Th ot 37 LHORREHERENAR B shpiawbstrate
of a@uditilney syameh.provi ded in the substrate cutting

device of the substrate 15 cutting system according

to Enmbodinment 1 of the present invention. Figure 13

is a front Viewreh6Wa)gispdhibamianm sohshatilealiyafhdwieng the

cut ts%rrﬁ%%%%e of the carry-out robot of the substrate carry-out
device; andFigure 5(b) isaviewfor explainingthe operation

of the carry-out robot.

Figure 6 is a side view showing a first substrate
supporting unit provided on the substrate carry-out device

of the substrate cutting system.

Figure 7 is a front view showing a first substrate
supporting section when viewed from a cutting device guide

body's side of the substrate cutting system.

Figure 8 is a front view of important comnstituents
when a steam unit section of the substrate cutting system
according to Embodiment 1 of the present invention is viewed

from the substraté carry-in side.

Figure 9 is a side-sectional view partially showing
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20 Figure 14 is a front view show ng anot her exanple

of the cutter head provided in the substrate cutting

device of the substrate cutting systemaccording to

Enbodi ment 1 of the present invention. 25 Figure 15

is a schematic plan view for exptaining the operationMD034
of the substrate cutting system according to

Enbodi nent 1 of the present invention. 30 Figure 16 is

a schematijc (gl an vi)ﬁwfor expl ai ning the operation of

t he Sbst R ETER (9 SABNMorf g &t e gt Hefection.
1 of the present invention. - 15 - MD034 Figure 17 is

a vi ew show a sqrjbin attern when a substrate is
Soribed i RIS 57 8 PeRARrG o L SARELRE G §iFucture
Enbadi merniatbpofetihee pmsenled nretheonubStEatareutiBing system
a vi M n . i.bi.n t.tern__ when t.he .

Sub RS S B EERRERL R RS BrePPRE efSempion ana
accerttilmgininEritheliopanatiaf tthwrqofesent i nventi on.

Figure 19.-is a view showi ng yet another scribing 10
pattern when the substrate is scribed in the substrate
cutting systemtgcddrin agersresbddentinw ghowingdhe structure
Pregdnh tDYRPLaOPicd YA GHY 1D BhaCOeHBELEtR| At Vi system
for explaining the Operation of the substrate cutting
sysESFCFEESDi 1Ry FRPodEmeRtodi pEntthe opresenpr dggpption and
| NVeripi@Aininigwhe 2bdrstd oscheididor .pl an view for

expl aining the operation of the substrate cutting

system according to Enbodinent 1 of the present

i nvention. FAghtrgule iXa b3de viesd siondlny afws@inplesof a cutter

substrate for xpl. ai_ni th ripciple of a s trate
Cut?%ﬁgé%ﬁ %%F&lgt e su tré%ébupglgg%ev1ceof@ﬁesu Strate
cutting system according to Embodiment 1 of the present

invention.

Figure 13 is a front view showing - important

constituents of the cutter head.

Figure 14 is a front view showing another example
of the cutter head provided in the substrate cutting device
of the substrate cutting system according to Embodiment 1

- of the present invention.

Figure 15 is a schematic plan view for explaining
the operation of the substrate cutting system according to

Embodiment 1 of the present invention.

Figure 16 is a schematic plan view for explaining
the operation of the substrate cutting system according to

Embodiment 1 of the present invention.
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according to the present invention. 25 Figure 23 is a

pl an view of the substrate showing a scribing pattern

of the substrate for explaining an exanple of the
substrate cutting nmethod according to the present

invention. 30 Figure 24 is a pl¥nh view of the MDO034
substrate showing a scribing pattern of the substrate

for explaining another exanple of the substrate

cutting nethod accordlng tog the present invention, 16
- MDO34 Fi grMEss 17515 %é[ﬂﬁwaﬁhﬁt"éﬂgxﬂ SRTdPifgepattern when

fsubsi r ties Bhave ngsas&mb;Udnngatﬁfr Bufﬁ&tﬁﬁﬁes gﬁ&tt&mge system
or ex n|n ot her ex e of the substr

ot AP o, SERARRPRG © 5 Pate tann s Ao

Figure 26(a) is a plan vi ew of the substrate shomnng

a scribing RAL tuq:ren %I:ht he subs %gfg‘%gﬁ%{%tgx%fﬁsaggngpattern

anot her exa
acc omdamghe @Utbisetrla@cepx@sembieﬂvnanthersutmm:a%egoueung system

gggl ing pé-‘[at ern o trpcgst ra L%)%{ea&&e?%ﬁ%a:&%vﬁentyl&n

anot her exanpl e of the substrate cutting nethod

accordi ng t@ilie-Presert o RMER is@Rwiley @e&u %o%ﬁe&ss%rlblng
plan view of the substrate showng a’sCrib g gat er
R

PR& tegmithan the substapiieihgcyebeddd e su rpte cutting

of sheteuPateatai syt td B eh2ACeECENG Jreddif: invention.
present invention. -20 Figure 28 is a partial plan

view of the substrate showing a scribing pattern of
t he substrareghee eupigl al memﬁlarplahervﬁwf@lze eblaining

the_substrate. cutt E g cor dj to
i nv&RE BRSE ig Spgs rﬁ?‘&nck}#gg}‘gfsﬁ“eﬂ“ dcotding to
subEmbaﬂémshmmﬂngf ahecprikisegtpahventioh.t he substrate
for explaining yet another
Figure 21 is a schematic plan view for explaining

the operation of the substrate cutting system according to

Embodiment 1 of the present invention.

Figure 22 is a sectional view of the substrate for
explaining the principle of a substrate cutting method
according to the present invention.

Figure 23 is a plan view of the substrate showing
a scribing pattern of the substrate for explaining an example
of - the substrate cutting method according to the present

invention.

Figure 24 is a plan view of the substrate showing
a scribing pattern of the substrate for explaining another
example of the substrate cutting method according to the

present invention.
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exanpl e of .the substrate cutting nmethod according to

the present invention. 30 Figure 30 is a plan view

for explaining yet another exanple of the substrate
cutting nmethod according to the present invention. - '

17 - MD034 Figure 31 is a plant®%iew of the substrate MD034
showi ng a scribing pattern of the substrate for

expl ai ni ng yet another exanple of the substrate

cutting nethod according to the present invention. 5
Figure 32 is a perspective view schematically show ng

an exgrrpl e mlgr?b?:eems ries &ubah:rta.bg pmhhiﬁgeﬁy(sf ethe substrate
according to nment t rese i nyention

Aol othd-8 EFRSRLIE Bafipin F R ERBRAFALS Fo° eHplatning
sh ovya‘lganb\’ehels elsmpdes £ théigup stysitencu £ Dy me3hodsadtording

Sld iﬁﬂ%ﬁﬁ}'calQ&I hOMAng the substrate cutting
systen1 igure 'S perspectlve Vi ew

schematically showing a positioning unit section of

the substr atfﬁg%%tet 'Z%Qa)s¥§t eg%éﬁ%%q} 8%&5’1% Egyggfgggtshom.ng

2 of the pres i nventi on.
schénigF P inenatberaedl the BﬁQS’&Ipéﬁ@OI Q}mlﬂmng yet another

SepahRlnplR $$CHhAN Qb sithe tSURSIHALY el U ng to the

according to Enbodi nent 2 of the present invention.
Fi g@F&sgnt dnyepiiernal a8énBagure #66R) vigva fkan 25iew of the

explsabitia tehenheRengt L08cPibing %&@ﬁéfﬁt&f Gild igibstrate for
systen1 accordi ng to Enbodi nent of the present

i nv &Rl S‘ﬁnlﬁﬁgﬁr“’g SN JrTRte ehehhe! EUBFARafPeutting

f or megkpldanecogdihg apethk @ireglenthénvehstibat.e cutting
system 30 according to Enbodi nent 2 of the present

I nventi on.
Figure 27 is a plan view of the substrate showing

ascribingpattern of the substrate forexplainingvet another
example of the substrate cutting method according to the

present invention.

Figure 28 is a partial plan view of the substrate
showing a scribing pattern of the substrate for explaining
yet another example of the substrate cuttingmethod according

to the present invention.

Figure 29 is a plan view of the substrate showing
ascribingpattern of the substrate for explainingyet another
example of the substrate cutting method according to the

present invention.

Figure 30 is a plan view for explaining yet another
example of the substrate cutting method according to the

present invention.
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Figure 39 is a partial schematic plan view for

expl aining the operation of the substrate cutting

system - 18 - MD034 according to Enbodi ment 2 of the
present invention. Figure 40 is a partial schematic

pl an view for explaining the opkration of the MDO034
substrate cutting system 5 according to Enbodi nent 2

of the present invention. Figure 41 is a view

schemat i cal IFy_ show ng an exanple of the structure of )

a substrat e FfgAatidishg Bppar ¥i-6Y¥ OhAckle FRkS triheshowing

Pr esesériPYLY ba@r e JF10REISHBRL rdt e%fégi[ylsiﬂzn'g%% another
vi ew schemati cally showi ng anot her exa e of the

st 1 (AL D05 DT e AT P LR #SAQRIING to the

accqmHgaht drvkenpt@sent invention in Enbodi nent 3.
15 Figure 43 is a front view showi ng the structure of

a conventional scribing device. Figure 44 is a plan
Vi ew schenatfigairdey 3Zhowsnoa ape2@pechdtveat eiewt tdatematically

syst r.qi nmbadi_ent .4 of the resent, . .
e AR At Bdnpre S i B e, IR G ing system
showarpralifnig to Emdutimette 2fdHahergresent imviepdion in whole.
substrate cutting system 25 Figure 46 is a side view
showi ng the first substrate floating unit. Figure 47

is a | ongit §diognze- $écisonallan wiewf schemaBbcaliygtshowing the

sub%hlb@tt_%aftleowt%nlénigyst@ngure 48 is a
| ongi t udi nal -secti onal "view for explaining the
operation of the first substrate floating - 19 - NMD034

Figure 34 is a side view schematically showing the

substrate cutting system.

Figure 35 is a perspective view schematically
showing a positioning unit section of the substrate cutting

system according to Embodiment 2 of the present invention.

Figure 36 is a schematic view for explaining a panel
terminal separation section of the substrate cutting system

according to Embodiment 2 of the present invention.

Figure 37 is a partial schematic plan view for
explaining the coperation of the substrate cutting system

according to Embodiment 2 of the present invention.

Figure 38 is a partial schematic plan view for
~explaining the operation of the substrate cutting system

according to Embodiment 2 of the present invention.

Figuré 39 is a partial schematic plan view for

explaining the operation of the substrate cutting system
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unit. 10 nounting base 20 substrate supporting section

5 20A first substrate supporting section 20B second
substrate supporting section 21A first substrate
supporting unit 21B second substrate supporting unit

29A first substrate floating unk& 10 29B second MD034
substrate floating unit 30 substrate cutting device

gui de body 50 clanp device 60 upper substrate cutting
device 70 |lower substrate cutting device 15 80 )
SUbSTERTEIIRG r62 JHNOQEVIGE: 5b Horihel HEATRAT S ED -

220 positioning unit section 240 scribing unit

section 241A first substrate supg&;ti section., 20 .
241B second PG &% L% pPoPehid NeddtiMabapfapsyiew for
SubsixpAt=a rRilP id Rpaddtio? HB 38 b Sthsid afrtting system

support uni,t 0 buffer co or section 280 steam

br oAb AT SRR bl ot (PR (YR Ton-

unit section 320 panel inversion unit section 340

panel term pal raf i S i

PAReY! NG U Y Ak P o RBrE b play siicting an examp1e

enbedi e ssofuctiererefeat sihssraten manufadigring apparatus

ggs%rdwé%%%fdﬁ 4%) diHe Wrldbenl QLRAGHR iidh (P MigbdMEht 3.

Figure 42 is a view schematically showing another

example of the structure of a substrate manufacturing
apparatus according to the present invention in Embodiment
3.

Figure 43 is a front view showing the structure of

a conventional scribing device.

Figure 44 is a plan view schematically showing a
substrate cutting system according to Embodiment 4 of the

present invention.

Figure 45isaplanviewschematicallyshowingafirst
substrate fleoating unit in the substrate cutting system.

Figure 46 is a side view showing the first substrate

floating unit.

Figure 47 is a longitudinal-sectional view of the

first substrate floating unit.

Figure 48 is a longitudinal-sectional view for

explaining the operation of the first substrate floating
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Enbodi nent 1 Figures | and 2 are perspective views
entirely and schematically showi ng one exanple of a
substrate cutting system according to the present
invention. Figures 1 and 5 2 are viewed fromdifferent
directions. In the present invhtion, the term MD034
"substrate" includes a single plate, such as a nother
substrate cut into a plurality of substrates, a neta
substrate (e.g., a steel plate), a wood plate, -a

pl adtt¥t plate and a brittle material substrate (e.g.,
a 10 ceram c substrate, a sem conductor substrate and
a glass substrate). However, the substrate according
to tife MAWEEEHRY B3R/ ention is not limited to such a

si ngﬂoe_soita&&atjaﬂeslu%pdls&ﬂrgj Gsde’:tgﬁﬂfrgi ng to ghe \%_escﬁnt

i nvent.i o i ncl.u a _bonded., substrate for ich a
pai 28 TSR AR HREP IS 1% SBRHD her and a

st acoBl ssadisid afubdtaratehistippoaing dectsidist rates i s
sta d ch..ot.her. In the substrate cutting system
in t 2 E?Ler}s%ﬁtsmqsnwvréan% ()srﬁpgocﬁtlen%r}bl}lefj when a panel

S ub2Batse qdysh drb s 2@ teussiprete iy whiispl ay panel ) for
a i@l G4 t %q_,\é!'e' ured froma pair of
al aszgis%ﬁg%%tsglg on edftlg)ar%glgw%g{lh%er, a plurality of
pan@9Bs gesongt ebsideded fdgedtimgt amndftor di spl ay panel)
ar e 3guisupt e TSN fletMidd RS iy accor ding to
t he present invention, Tromthe bonded nother 25
subS0r £&1&™P0 FFLCSkhi ch a pair of mother gl ass

subgior apper isukerded ateacly @eRAice I N a substrate
according to _Enbodinment 1 of the

cutting system 1

pr e&@ng'oi Weﬁﬁ!bﬁﬁ,ra&ésgr"it P9 4FV4C%e 30 made by

r ef @0r snY st aftlee cairde -wher desrilder st substrate

suppQrtin ection 20A.is _arranged, as a "substrate
Y. Rt io s ppsTras

car ®where a substrate
car eg0opbsdéiiondngOunit zecalgad, as a "substrate

car bYpoUbriviGy whtPEELEYELY-
241A first substrate supporting section
241B second substrate supporting section
244A first substrate supporting unit
244B second substrate supporting unit
260 buffer conveyor section
280 steam break unit section
300 substrate transportation unit section
320 panel inversion unit section

340 panel terminal separation section
BEST MODE FOR CARRYING OUT THE INVENTION

Hereinafter, embodiments of the present invention

- will be described in detail with reference to the drawings.
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- 21 - MDO34 In the substrate cutting system1

according to the present invention, the direction in

which a substrate is transported (flow direction of

the substrate) is +Y direction fromthe substrate

carry-in side to the substrate Z&rry-out side. 5 The MD034
cutting device guide body 30 is provided in a

horizontal state along the X direction which is
perpendicular to the direction in which the substrate

i s transpor tlERodmetybstrate cutting system1

includes a rpufiddid 1 dHabRSE-l QiR AIAOViews entirely and
rect angul ar, araIIelﬁggﬁfd. Four pillars 14 are .
br AN SR TR AIE (ORG SRR R | P Peibe cutting
10. dyywedm ddcuriikly &%Vith@ g_rlfelvs@m sl.ge@%thagprowi@leﬂes 1 and
at the _top.portion of _t Illars 14. A substrat
aupdr T orBIrEcERoB pL2EeRRRs iR GHIe R per te (e sent
of tivererpiidn Ngeiaseerhb "Khbsimtsatbsindahsieapparirigie plate,
devige t he . bonded . noiher subsirate_90

2 haiere SRERiHE s bPREPRER R TRER G T e Wpetrates.
bei rig mertads porisdarate t(tee gsubst redtee Ic ity . sy stoadd plate, a
oY DIJANPYIA Uhd 0BOLr £ 185 BN L0 SHWBLL (e.9.. a
t he "substrat'e supporting dévice Includes "a tirst
subseramd s gnbsrtnate s ecisesvi ZoWluaipr suhsdomte and a glass

SUbstralea3POr ibRdveeC s OB rd PE afcic'iﬁjiiinw tha@lesent

supporting section 20A is arranged on the subStrate
car VR ie bF PAE JddBditest et ufBPhg Syt e phate. The

or defubd rlat eS WRROTdinke thorted praldeert SWReEhtald Hy include
which is_carried onto the main frane 11. The second

sub& PAPEed FIRF T HY ToFhoRRBPH T S SHBeHEBhef Hes bonded
Subzior akehCcathyrodhdsh 0etacke@r $i€hs t Ba Bl PPEX twHith a pair of

bonde t her substrate 90 after t bonded not her

oubEEPATE a5 35 Bt aRRE a8 P T ARIE st o 30

sequentially carried out fromthe substrate cutting

system The_ fi,rst rate su rtin ection A

side in theﬁnmgﬁﬁiru;%%ﬁé?ioéPgeggker gg%ﬁ)%& ége present
subdnvensicarr yEdm exateple, when a panel substrate {bonded

substrate for display panel) for a liquid crystal device
is manufactured from a pair of glass substrates bonded to
each other, aplurality of panel substrates (bonded substrate
for display panel) are cut, by the substrate cutting system
éccording to the present invention, from the bonded mother
substrate 90 for which a pair of mother glass substrates

is bonded to each other.

In a substrate cutting system 1 according to
Embodiment 1 of the present invention, description will be
made by referring to the side where a first substrate
supporting section 20A is arranged, as a "substrate carry-in
side"” and the side where a substrate carry-out device 80

is arranged, as a "substrate carry-out side", respectively.
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The second substrate supporting section 20B side in

the 22 - MD034 nounting base 10 is referred to as a
substrate carry-out side. As shown in Figure 2, above

the nounting base 10, 5 clanp devices 50 which hold

the substrate in a horizontal- %tate, the substrate MD034
being supported in a horizontal state by the

substrate supporting device 20 (first substrate

supporting unit 21A) are provided so as to be slidable
al onf? TheaFEEsIrAtenautiBRgnSES MGl PEFOREL G FactrePresent

of tﬂﬁréfﬁ&ibrlotfxé&ﬁﬁ:élétld:ﬂl&hﬂﬁ{iﬁl{ 8 s@@wlmmnsportea
ui de body 30 i.s provid

a cutting device g
betmé%%PWiﬂ&q%q@$9nsBESF?%t%u %EE&Eﬁll%ﬁg*ge@%F%ﬁtéeﬂ‘from the
and §1hﬁ13|&ﬂ;;md:ﬁﬂ?5hﬁﬁt@&elpmrﬁheﬁgsut§£ﬂﬁaw o’éffi&prbut side.
rf.ace, of . the ng i se ir .
Sub AR PR EARRATT I B UbROR T RS Brevigea 25 Aliprgizontal
15 ssidHtrecliony itheaXhdiirzontiah shatk is mrpamiimﬂ.ar to the

to fian i the sqggtrate { ransnor ed.
Theq%:l‘%(’lrt%or{ ev |v@1el\lgg§1w bsouoby et esanasrP ulﬁtp e&r
gui de rail 31 above the main frame 11 and a | ower

gui de rai | %%.bShB@%EQEen@ﬁgt1$%Q§E?#$l%gfﬁg 8885 a mounting

gui de rai l IS constructed Irection
whi daseslGdpgdiml kow sectangnéarpansd 1plapdped.11Bopy pillars

the glpongt gs%eaheeil BﬁCEhQnu?f)ef h&u PR B fcﬁ@%é‘-%ouﬁ\ﬁng base
| ower_ gui de rail i s constructed al ong the uppe

gui d&@- r&imain fr?ﬂ'eFilbd?%VJanﬁ! & ATPBESHERRG V& PF@Wlded at the
sch&wp@ﬁticyn sEaMeNg1118es\viLi NatsLft e sepporiihf@ievice

rail, 31 of the cutting_device body. 3 An up

Cab20 o AatroRy ooy toe BEner SEacRodt i BoRiiang base
gui d@.r aThe Sutsct st @ub@oidvakl @eﬁi@@gzo bktppupperthe bonded
gU|d a|I 1 Fi ukg 4.1s ers tive vi

Lo h IR IYS LHBRF 20 T DPERAPRY ohre tHtet Shig Dopfiag mother

rai Isubﬁxraftet 9@ Getitnigngtckevsperged deo bbby 80bsArkaeercutting
SUb§§%%%ﬁ 1 by a transportation robot.

As shown in Figure 1, the substrate supporting device

20 includes a first substrate supporting section 20A and
a second substrate supporting section 20B. The first
substrate supporting section 20A is arranged on the substrate
. carry-in side of the substrate cutting system 1 in order
to support the bonded mother substrate 90 which is carried
onto the main frame 11. The second substrate suppoeorting
- section 20B is arranged on the substrate carry-out side in
order to support the bonded mother substrate 90 after the
bonded mother substrate 90 is cut and display panels are
sequentially carried cut £from the substrate cutting system.
The first substrate supporting section 20A side in the
mounting base 10 is referred to as a substrate carry-in side.

The second substrate supporting section 20B side in the
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cutting device 70 is attached to the | ower guide rai

32 so as to be novable along the | ower guide rail 32.

- 23 - MD034 . The upper substrate cutting device 60

and the |l ower substrate cutting device 70 reciprocate

al ong the upper guide rail 31 2hd the |ower guide MD034
rail 32, respectively, due to 5 |inear notors.

Stators for the linear notors are attached to the

upper guide rail 31 and the |ower guide rail 32.

Mov @3N Figg thasq ideds mafared &adchaihrafe carry-out
uppeyigdibstrate cutting device 60 and the | ower

substrate cutting device 70. The upper substrate

cutting device 60 and the | ower 10 substrate cutting

Flevi ce 78 cusltsf %&%ﬁbnﬁhﬁssi§ub§t2at&b%ﬁetﬂ@e mtﬂgoﬂﬂ‘lr@gldoase 10,
ower, sl ades Q t he 0 e e substrate

P R, A g o0 hacs BoLdring Mttt acn & horizontal
Slubfsttfaa:tea the bﬁbﬁgrgeéd)é:m@ dgxypolﬂjﬁh dlnsh dieriyontel state
Cla V|ces 0 an Su orte the s a

STl e GlosPatg  sHURBLES, Heddll HOOIEFEE substrate
hol chiupgorttenigondiet 2R herespbevide @ sO8s s beholihddmle along
Fig I ' .
one%g%y% itlé'egcut ndﬁgevggébg%uggné dE%%¥E%SHZ%£ggmamaln
to Heamevbbl e Fairmlp@rmve?eoms shgwdahi E:egvgme de douytipng device
The i3t C§b Q%V';gf éﬁd&&‘pb%%eﬁ fﬂﬂegtfﬂ:‘sgcm%trate

nark provi ed on the not her substrate 90

i s FEPROIRnOhseetAnp %%.a@@stla@ SPECRA e e iy sppporting

subgktation ﬁdﬁp&{tﬂﬂthEVéﬁﬁfgge J¥ &Q&Oﬁguﬁlﬁ&hg%ase 10, the
device 39 is EYOVI at the ot her

cut £RRG tBYPEETBEP dRe i 156 % BY 83k SThEhRoRhbfers 33 along

al oag diltectilon NG dae\mc:elmhﬂel betiyt80is TperpsnagBdliar to a
opti.cal device 39 gbure nd allgnnent

pr oF-4EF LR ARG %? F5PB°88T 154 - As'JI§he cutting
ShOWBVEBEFQGmdededﬁnﬂ)Z;mﬂm@e&uahauppenfgmimmL¢qm& 31 above

gg'n%glgi :Ia!l.{xsg'r and ]t.f%nldo_\geﬁ.o%%irdSug.ajal rgzgl 4% pelow the main
frame 11. The upper guide rail 31 is coanstructed along the
X direction which is perpendicular to the frames 11A and
11B in the longitudinal direction of the main frame 11. The
‘lower guide rail 32 is constructed along the upper guide

rail 31.

Figure 3 is a perspective view schematically showing
thé vicinity of the upper guide rail 31 of the cutting device
guide body 30. An upper substrate cutting device 60 is
attached to the upper guide rail 31 so as to be movable along
the upper guide rail 31. Figure 4 is a perspective view
schematically showing the vicinity of the lower guide rail
32 of the cutting device guide body 30. A lower substrate
cutting device 70 is attached to the lower guide rail 32

50 as to be movable along the lower guide rail 32.
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10

each other via each of the pillars 33, and both ends

of the cutting device guide body 30 are fixed on the

top surface -.24 - MD034 of the nounting base 10 by

each of the pillars 33. Above the substrate carry-out

side of the nmounting base 10; 2he substrate carry-out MD034
device 80 is arranged on 5 the substrate carry-out

side with respect to the cutting device gui de body 30.

The substrate carry-out device 80 includes a

carry-out robot 140 and a substrate carry-out device

guide 81. Theeapp¥rodibs©bote A tGHY HEF1LHI6E AR the lower
dlsplaé anel that has heen cut fromthe honded nother

& gL LIRd deyiser W} EeELPTPCate adenLEh gyPRET guide
81 Imilra@istandcthd DibBwerdgunilie Pave 3he ﬁeaé;se/cmely, due to

o HESTIOEoFFA ARERETE FOF (HHe LSRGPEVIPTarS A0< attached
di r et tloa upbetrhpaiide na:ﬁ.ﬂ. aIlEaﬂd thErikimemguiﬂe rails3z at Movers
car rf%n:o LII:tlnad %ﬁé\(é%rgﬁll' fgl aglx?ll Pg aﬁhé%&ﬁ? tz_o g ihbstrate

al ong 't he guide T al res ec irvelry provid
top osmtflarge defv itcee 600 md rtglebalwelﬂo stufirsdugt es ypyidrimicngevice

msnb,%rs %ﬁe 5%219@ %u%gtfrgrtet @:?tltil g}?ﬁe@ﬁbgr 02554 the lower

provi ded on er surface the mounting b
10 subsgnate cHaRdBIK Wlfaﬁ‘-}dolthlqugha@ﬁgﬁﬂbéﬁﬁate on the

di r epledNaRl ﬂ&%ﬁ@hﬁey@f@hlalbonagé nd ¥ sABLerate 90 into
havi ng_the_stators_ 12 nove the substrate_ carry-out

dev FcElBEalESEhogtdé‘tstﬂlaﬁQ pagef ke pordah zﬂftthelﬁ sgbstrate

fl ?tgogmlg@ hewar aﬁ: anﬁ@h:fahrzgmhal selaepi B theh@lamp devices
out si de surface er eo ein e Cross

sectPof™ hEPBBPr g9 P¥r 1% ??P%‘%%‘g%éﬂlﬂpc*@mg derisiss 20 to
( nopr@ha\aﬁ) abefsthacki DRdiol ADLGrihamdridisE miodtham substrate
eacfh,of the stators, respectively, the novers being
provided on each of the guide bases 16 respectively

hol ding the pillars 82 which support both ends 30 of

tsrl(adzglbsnahg SRS At 1dg%\ﬂ:l £9 891 fi Pgtr@ﬁ'i_e:[éaf 'device 38 is

provided at one end of the cutting device guide body 30 so
as to be movable along the cutting device guide body 30.
The £irst optical device 38 captures a first alignment mark
provided on the bonded mother substrate 90 which is held
by the clamp devices 50 and supported by the substrate
supporting device 20. A secondoptical device 39is prbvided
at the other end of the cutting device guide body 30 so0 as
to be movable along the cutting device guide body 30. The
second optical device 39 captures a second alignment mark

~ provided on the bonded mother substrate 90.

As shown in Figures 1 and 2, end surfaces of the upper
guide rail 31 and the lower guide rail 32 are connected to
each other via each of the pillars 33, and both ends of the
cutting device guide body 30 are fixed on the top surface
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along the franmes 11A and 11B in the | ongitudina

direction of the main franme 11. - 25 - NMD034 A

plurality of permanent magnets is arranged on each

stator 12 along the longitudinal direction of the main
frame 11. Magnetic pol es of -adddcent permanent MD034
magnets are in a state opposed to each other. Each

nover is constructed with 5 an el ectromagnet. \Wen the
magnetic pole of the electromagnet which constitutes
eacidihe maunicieass 110 hArel, okddit miekasy idtls

al ong each stator 12. An adsorption section (not

shown) is provided on the 10 car rly-out robot 140 of )
the substrat®WE theodbIerate FELY THEE 5486y pEi bhe mounting

EECtHa(Cjﬁb a.dJrS],Oftlh’Se %@@bt&iﬁ:@ @%rﬁ?nehtcdév%ﬁ@raoti@ arranged on
on not her substrate 9 - suct.i.qQn. i ac .

oF e T S iyt Pl T, mebBa e iUt t ing
ads @eptiicen qaeiald mudy t3te. effhier eubsiixtatat eagayr-ypututdevice 80
devi.ce .80, is slid to the 1 uhsty ate carry- i

ORI ey il dbbot i Uy Wiohsbtla el Whrry-out
nmourdteivigreb gsid de081Fi Jilree cRra)y s1ta rdbadgr 440 carries out each
sch j I 1 t r.uct h a —Q 4t
robgﬁtﬁ%}i‘%yofg?raé;p% %%rggg %Sf %cgﬁrts-%?rﬁ dg{lugcgbégg_ﬁ mOth?r
The sedsityradigt 90cboThe 4gubstrnatecrrury ot hedesibes rgitiede 81 is

car b (IREL enBHdier &b mble €RE NHH) - _dto%b)?%@‘;bsin the

novabl e by a noving nechanismin a direction (
di r &cGigertdomnyhiisd dshperpeaddsulprode §&¢ E&ageisud 1A and

81. 11Bei MR HeNDomGLhHad 540 GeRFRICRISncolthkimgi ie2BfedE. Ends
notor or a servo notor

to 25 i near [ ,.and a _ . .

str ZEqhRe|FHRE A o CatTRE ol fevage FidR BLaBlifier fupdinear
_t\/\lOm&Qb‘st@,rTgU.Gh§ tgéQ@gﬂ@d ﬁﬁﬂ]fjs Jﬂgrb@fet%mw p]cﬂeﬁal | ded on
|1 S nnect e t a s ng S Al . I.r st u e .
 aoERanESh Subade St tH raBashonpase {0 prudh subborting
at t mehbertso82ach other and are attached to the

driving shaft 140b via a bearing. Wien the driving

shaft
Stators 12 for the linear motors are provided on the

upper surface of the mounting base 10 along thé. frames 11A
and 11B in the longitudinal direction of the main frame 11.
The linear motors having the stators 12 move the substrate
carry-out device 80. Each stator 12 is formed in a shape
of a flat and hollow rectangular parallelepiped, the outside
surface thereof being open. The cross section thereof is
- formed in a shape bf "1", Movers (not shown) for the linear
motors are inserted in each of the stators, respectively,
the movers being provided on each of the guide bases 16
respectively holding the pillars 82 which support both ends
of the substrate carry-out device 80. Themoversareslidable
along the frames 11A and 11B in the longitudinal direction

0f the main frame 11.
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140b is rotated, the first pulley 140c and the second
pul l ey 140e detach fromthe driving shaft 140b. An

end of an arm 26 - MD034 140f is integrally attached

to the driving shaft 140b. The arm 140f rotates with

the driving shaft 140b as its cEnter due to the Mb034
rotation of the driving shaft 140b. A rotating shaft

140g is supported on the tip of the arm 140f so as 5

to be rotatable. The rotating shaft 140g penetrates

the arm 14@fplarahity QfuPeEyananh nagnefiseds Anpnged on each

at t aghadd Qz%r&f‘@heqoﬁé‘ﬁtd@i@él *d refafibnldPEheRain frame

exanpl e, a belt g timng belt 141i) is wound
arodﬂd tN€9§§$éﬁdpﬁ ?Feﬁﬁ:ﬂﬂﬁ?c%ﬂﬁjRﬁﬁgaPﬁPdeBEPPE§ are in a

140kt sk bPpbbearty 8ach Jidt h Mdh&ﬁoﬁéﬁ&sl Sont t26HEEA with
to the rotatl aX|s of the ser nmot or 140m

exai e ® teg. |, WRED b&atgnfifﬁ) |P§q\ﬁour?(f the

ar omdﬂ?:emfayﬂetﬂﬂwnmbhayonéﬂﬂmw dduh hbirei :mllsleej}tlentially
140c., Therefore, the ro%ﬂ_ n of, 15 the serv g{
H’Ugh

140855 SR 88V 5 SR 1587 A
the belt 140p and is further transmtted to the third

pul | ey 140h O s
rotating h%&)%%{f&% ares 1%%1 %@éggr@ ) :Fé %’rovl%ed on the
of mrmmm rohofad4at efctivensubptrake HYry wut device 80.

i nt g¥o§Rg§8He§eéﬁ$ﬁ‘?é§cﬁl€{s %%@hoﬁlgbﬁayrﬁﬁi it from

sha sor pti on whi ch adsorb

su b§hed1@d€t@ﬂ“‘a§ﬁ1% Sahsﬁa‘%ﬁﬁt‘l BYiSHEShARF s rﬂltlhlsﬂ eachdisplay

shoyahe1 44 n Bt stibsi h§haserbeansy ﬁﬁ/@&&%ﬁpﬂi@n section,
prOV|ded on the 25 bottom surface of the adsor

pad TRt &SR SHBRE AR CETVHARE HREEHT yBut 'L24 to the

140 sb&\éitﬂ.ﬁt%lﬁéh:lﬂr-ﬁdwﬁiﬁé andigaditbutgie®lblPanel is carried
conbi natij on %g the r tatigggdir ction and the
I

r ot R85t =Ry oFOE& P8 or 140a and 140m the
30 cut substrate can be carried out to an device for

the next Figure 5(a) is a diagram schematically showing the
structure of the carry-out robot 140 of the substrate
carry-out device 80. The carry-out robot 140 is attached
to the substrate carry-out device guide 81, The carry-out
robot 140 is movable by & moving mechanism in a direction
(X direction) along the substrate carry-out device guide
81. The moving mechanism combines a driving means due to

a linear motor or a servo motor, and a straight-line guide.

The carry-out robot 140 includes two servo motors
140a and 140m. The servomotor 140a is connected toadriving
shaft 140b. A first pulley 140c and a second pulley 140e
are integrally attached to each other and are attached to
the driving shaft 140b via a bearing. When the dri{ring shaft
140b is rotated, the £irst pulley 140c and the second pulley
140e detach from the driving shaft 140b. An end of an arm
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step while mnimzing the distance noved by the arm

140f and maintaining the direction of the cut

substrate being at a horizontal state or being

changed to a variety of angle - 27 - MD034

directions. In the transportatizm -of the cut MDO034
substrate, the cut substrate is held by the

adsorption. of the adsorption pad. 5 After the entire
carry-out robot 140 is noved upward by an up-and-down
rmvﬂi)’/ﬂ;Pﬁ‘ré@hmF%gﬁthY affgwehedrgethe h@!dutng shesitr heeb. The

| s t4APIRYE edcheebhPi BEVEEE d:0viP SM@¥ 3UBB- as its center
Thereafter, the carry-out robot 140 is_noved downward

by 44 t@ptaﬁdr‘agﬂﬁl%v?%gt%(ﬂm% ehettshéfR)y HLerating
and gl llﬂ)éf hey GHppoiRedd e ﬂl'fe Yt e @rm 140f so as

predetermne gsition in afre determ ned state in

t he 4feRe *Ne% ThRer )RR S SHiGtdh! 9@ PeneddidiGs the arm
of t]hﬂ)ﬂ: ut A 'smnsd b&ﬂ&dy814ﬁﬁrlseiﬂlﬂ’§bealmi}aﬂgﬁblbyd% one end

d 15t bot 140 havi

SuoirEa HE gbtardng frepe 1308, (Hen GrEtRIRe & G (-9 2
Fi gurienisgb)belthdrd 1dc H sageama iaaouymad th&0ls eatonal e ey 140e
thea ﬁ%kﬁ%bggdpiﬁgﬁkﬁﬁ nt plate 140 adsorbs the

cut Su . th

strate entire carry-out robot 140
nmoves upward by the up-and-down novi ng nechanism As a

result, t he}]i'ﬁ%'ﬂ%gmgmaora% tihgjg/lg%joé’%ﬁiﬁﬂdlé hy tached to the

driving shaft IS rotate egr ees
r ot ZOTGYiGigr a¥Lis Af dher Reryei e her s . E@@beas@mnée a belt

ant i(eClg0c ka\/'ti%u\ﬂbeﬂe!t eﬂ%ﬁ HAMbB8a %&Qﬁiﬂ@tﬁé@@fﬁ? pulley

When t he r|V|n shaft is rotated by 90 degrees,

t he 140m %‘A@ftk}% AE5EAt R b§Y ot Qregr SEETRECK St h‘éhar#%fh@lon of

Zha&hte 4460 aﬁaﬁotxsu:eﬁtl% ft&fgnrsﬁh&ttlet@ntoltﬁlﬁkfﬂfgt ley 140c
I r |1 0oNn. 0O m el n | -Cl OCKW Sse

O eibronmpnine bele Y Ag 2aa £F 508 RE et L eeq 0 he thira

adspuptiegn 4ot thrbaghmnd badtpl 0. 146)a keshaitgt €ige rotating

al ogg i1 e gL 1407, by 90 degrees.

The central portion of an adsorption pad attachment
plate 1403 is integrally attached to the other end of the
rotating shaft 140g. Adsorption pads 140k, which adsorb a
substrate, by using an adsorption mechanism (not shown),
cut by the substrate cutting system 1 are provided on the
bottom surface of the adsorption pad attachment plate 140j.

When the carry-out robot 140 having such a structure
is set using the combination of the rotating direction and
the rotating angle of each servo motor 140a and 140m, the
cut substrate can be carried out to an device for the next
step while minimizing the distance moved by the arm 140f
and maintaining the direction of the cut substrate being

‘at a horizontal state or being changed to a variety of angle
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with the driving shaft 140b as its center of rotation.
The adsorption pad attachnent plate 140 being
rotatably supported by the tip of the arm 140f
through the rotating - 28 - MD034 shaft 140g and the
rotation direction of the adsord®i-on pad attachnent MD034
pl ate 140] being anti-cl ockwi se when viewed from the
substrate side. In this case, the rotating shaft 140g
attached to the adsorption pad attachnment plate 140j

i s Blimsciiansyi th the driving shaft 140b as its center
of rotation. Concurrently, the rotation of the servo
notor 140m is transnmitted to the first pulley 140c

t hrough t he Iefke ﬁwpsmiatt%lqruptfh‘étaetqf%§ﬁpﬂtéatﬁo the cut
t he dugid-aud |1§Yhéf&@hb CH Rl pith@nbglet tﬂéoadsd‘ﬁpﬁlon pad.

result, the rotating aft 140 is rotated b

deg%&sercltgékwgéretfﬁ%rﬁiﬁsﬁ?’bt hrthdd? it ‘Seﬁlgrgn‘ﬁpward by an
pl at -4 - doaint atdxelhd omebRah OEML l(ngtstsatdwxiﬂotgnce the cut

rot at by ,18Q d rees cl.ock h the tin

haABs R ed s TLansReR s thotaf| v aR f gt s hext step.

whlmaaMmaftﬁrad$®pranrmﬁmmtnmﬁmﬁnnmm ﬁbamavbﬁhdownward by
r ot '

|0 Wt plYan- SOPE RRY it QoA IS R MR ROR | abELh Bid then,
ads diyet icovk ga@S&mBa@hnﬁnmmmmaed ar4a|pmsdeterm;ned position
ant iy Cloghtlise phan ol St d hamdie %59%5%}%]5% si de,

and the sorption pad attachnent plate rot at es
by itself 20 by 180 degrees cl ockwi se, when vi ewed

fromthe suRgkkat eheSktd@e Wht l%h&'&ﬁ kRkalhirgcthaht ot4%e cut
as its center. As a result , as shown in Fkggre

t he SERELEaESt L8t eT95 BWBPHRd BhAnERLR PBRRD srtﬁ?wa' using
140F§hb3 Jafirgl-otht WUt B0 edBting! yucls @l brspaerebyill be

| ock wh f t 25 bstrat
i dB°SRFRBeAoMAE P SEFONEEL RS EIAEER AWhe

rotation. As shown in Figure 1, the first substrate

S ortin ect on,,20A.and § he secand st
Sﬂggort:ng I K avica Sorpwon Pa% 14:'31? A 8hed to the

adsorption pad attachment plate 1403 adsorbs the cut
substrate 93, the entire carry-out robot 140 moves upward
by the up-and-down moving mechanism. As a result, the servo
motor 140a is driven and the driving shaft 140b is rotated
by 90 degrees, the rotation direction of the driving shaft
140b being anti-clockwise when viewed from the substrate
side. When the driving shaft 140b is rotated by 90 degrees,
the arm 140f is rotated by 90 degrees with the driving shaft
140b as its center of rotation, the rotation direction of
the arm 140f being anti-clockwise when viewed from the
- substrate side. As a result, the adsorption pad attachment
plate 140j is rotated, along with the arm 140f, by 90 degrees
with the driving shaft 140b as its center of rotation. The
adsorption pad attachment plate 140j being rotatably
supported by the tip of the arm 140f through the rotating
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30 of the substrate supporting device 20 include, for
exanple, five first substrate supporting units 21A and

five second substrate supporting units 21B

respectively, which are provided, along the Y

direction, on both sides of the&8y-29 - MDXO34 MD034
direction with respect to the cutting device guide

body 30, respectively. Each of the first substrate

support units 21A and each of the second substrate
supriéﬁtﬁtngwﬁi ard 1w rgtatipredieeriien wfuibendpesetion pad

10, J¥tRakfedtohdhpg 1 Be:ﬁnﬂﬁan'@_{l- S1ECI8HPSE Fdle® viewed from
carré in side and the substrate carry-out side w

th
respétt SubstRateuFinfy dBvEeds geRER: mgfating snart 140g

r esRRAldRIY td NtHe r@d@&@@gl@n dpa@t:Iateacﬁh{eﬁlltr 9Qhrten)14o j is
parallel to the frames 11A and 11B of the nain

11. TP aheguretis the Grigiiag ﬁﬂ?%dﬁor‘?ga%%ﬁd%ei%ﬁwgfmtaﬂOn-
one of the first substrate supporting units 21A -
i ded th trat [ L

D0 Ench of SPRETFEPELY s Lie reta LD RS e SEhr b arosor 140m
is astaahaamuatbﬁetbomh&umha$¢ puﬂlehelnmmnﬂﬂn@nbms¢he belt
10 h I,

: he“‘ g’nt%flﬁo % r%%&-e té%n%ﬂﬂtt%dp?:@’ 'tIr & ]J.b ?gl::ig.ey 140h
suppgbrougy tmmmmogf. VAes |anre$1@1’exp1kmqa:prt@ﬁ1@g shaft 140g

pr esgnt-o2 ke t1)80' e ere%.ng%awl@ea predethelsti-pedon pad
e

i nterval therebétween. first substrate

suppétechigeniti pkaba A4 altttQt@H@@ §Q thgerotapindrehaid 1409,

of EBQa%Ean?ngsbaagg%Qeﬁycﬁ%bﬁﬁlgaewEthtﬁﬁ r@&%&&%g shaft
45. The first substrate supporting unit 21A includes

25 44B00ras nytBodpndedt i%h dehatdfrcn ITHRRGI]F%ext R %e the
al oagso&p@ubﬁcpa@mﬁ%mm&ﬁ ipaRteparall ebtheekhey MU degrees

exaffotB, thei L Gind LS HAME S7e1f5 etk dqtation, the

eackoendioh ﬁhfeeuppnrmfr@héxnﬂsorgxﬂonnpaﬁﬂaxtachment plate
r esgiﬁtjl Jl_/sela%t ?Lotclkrv?lns% Qﬁleﬁ Vz:i.]'e(;"wc-‘idS f%%%sgﬁje substrate side,
and the adsorptionpad attachment plate 140j rotates by itself
by 180 degrees clockwise, when viewed from the substrate
side, withtherotatingshaft 140gas itscenter. Asaresult,
as shown in Figure 5(b), the cut substrate 93 adsorbed by
each adsorption pad 140k is rotated, within a relatively
small space, by 90 degrees clockwise when viewed from the
substrate side while rotating around the center of the

rotation.

As shown in Figure 1, the first substrate supporting
section 20A and the second substrate supporting section 20B
of the substrate supporting device 20 include, for example,
five first substrate supporting units 21A and five second
substrate supporting units 21B, respectively, which are
provided, along the Y direction, on both sides of the Y



30 to circle by the timng pulley 21b which is rotated
when a notor 116 is driven (the notor 116 will be

described later) . The mechani sm having such a
structure which noves - 30 - MDO34 the timng belt
21e of the first substrate supp@ting unit 21A will MD0O34

be described with reference to Figure 7. Figure 7 is

a front view when a plurality (five) of first

substrate supporting units 21A provided on the first
substieret Hom Wigdr reApestcte dhe20At Whed daelrs) Sy body 30,
t he d &g e ce Ea%w 98 th¥1 30r AbsHIWE ki Eb%&ﬁg units
7, timng p 21b tor drivin rOV|ded on

supp%ka g SE@R @écﬂii;@nséﬁanéfS‘tlh%trégef$‘#390§tlb%$r‘a‘i3ets 21B

SUPRGFd | % difi dn 24 Info Pt hd<e a g Oty 'élﬂctdfﬂdfldliglg plate
shaft 49 which is provided in parallel to the

5 1 4 OP DB R AP ALY o SRR ha SRa EpBeIGRrTY -out
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t hg s#w%biml ﬁalspsbteetbl m@f%ﬁ?@lﬁ@l detiage ghldeOhﬁ)dy 30,
end of the _rotatin r.iving, shaft i s _connected

t he FoRATIVe s 1 0 e HPRSr 311 %ﬁFEé?%g?g airection)
couplana) Yglott s i )Eraamecs 1A dridniliB mf [#he 2ddid frame 11.
driving of the first substrate supporting unit 21Ais
rotated in accordance with the rotating direction of

t he rotati offigare 6fis he diwtgmaml $Bpwand & heida otisw ofi one of

of t{l]x% L.EI t%f%ﬂé&%t%&%JpﬁFhﬁlnﬁ 3 1G3H lregkl%vj'%d on the

ti mng be ation
t he frigwsdt suhsixiedeosupherthngofealson L0k eEpeh pf the first

CONthBls 584l SRphHPE i 5§ PLa 1%%15&9&15#:@%0“&% top surface

substrate cutting system according to the 25 present

 nv @t emmoRa t3RGRASH 1gityutle RolojeoRtate 4§ #nd fa@govided

SUPRYoivieN G heS fidurti mPBfe tilie substrate supporting
device 20 include, for exanple, five second substrate

supporting units 21B, 30 respectively, which are
provi ded, ahopputé®idy df €€+50substrate supporting units 21A

(five in the explanation of the present embodiment) is
arranged with a predetermined interval therebetween. The
first substrate supporting units 21A are attached to the
top surface of the mounting base 10 by using the holding
plates 45.

The first substrate supporting unit 2134 includes a
‘supporting body section 2l1la, which linearly extends along
a direction (Y direction) parallel to the main frame 11.
Timing pulleys 21c¢c and 21d which, for example, guide a timing
belt 2le, are attached to each end of the supporting body
section 2la, respectively. The timing belt 2le is caused
to circle by the timing pulley 21b which is rotated when
amotor 116 is driven {themotor 116 will be described later).

The mechanism having such a structure which moves
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on both sides of the Y direction with respect to the
cutting device guide body 30, respectively. The

structure of the second substrate supporting unit 21B

is simlar to that of - 31 - MD034 the first

substrate supporting unit 21A 3khe first substrate MDO034
supporting units 21A and the second substrate

supporting wunits 21B are fixed on the top surface of

the nounting base 10, by hol ding plates 45, on the
substheattd riaug peilh %1@6151@nﬁfﬂhetsabbstaﬂéec%wm@0¥ﬁﬂng unit

Si de, 3 th 148 eﬁtestcglgéﬁ Witth' ngeggﬁbgetgut'igupgd'y Figure

30, respective ['ine alon I rection
dir écﬂﬁo@)frpm‘faw-éw WTEﬁft ﬁephaaﬁéstm(/ﬁw pfprbrst paibstrate

Mai ydd Byl aHERst hﬁAt Solliel SypStthal eFirst substrate
supportlng units 21A and the second substrate

supﬁd’rRRQ?{)tltPfH £c2ipnaPRA HheR Ve vVas S/ oBppRs; ¢t kingdevice
t pdiefPaday @d.he cutting device guide body 30 and

attached in the opposite direction with respect to

the Y direction. As shown in Figure 1, a steamunit

section 160aswahefmn 15iEigmr&ubstmakaf¢mﬁﬂmy|pﬂmrayizib for

d b ; i de . of
e ST CRIE prRvaatdnes TR s tithed e B, RECRIEh 418 or tne
subsfturatlﬁsuastyate ssipperofindiens btk dsccoepleyd dgta rotating

deV| i
roudE ,ng ase f%QE% g%gg%?u§f§€%%§ 13'?%69518Eeto the X
pr oﬂlmnmmmeZ@MI@aanetté#w f@@metshélaom@d 11B in the

th Reh ledQPe&‘awH J@%her}eaub%%rreowl etcfﬂa/ eBllof the

after the SCF I nNg. Fi gure I's a front view of
| npé"lott@rﬁlﬂ@oﬁ§f~w-ﬂ§rﬁfsaf'%\ﬂ@nlﬁ Heomesif i thectelent ion axis

160 oifs thieeBd ok’ ML bP S4P84 r@t@oup?ﬁuc@r(ﬁyoﬁ sHdWEE) , Ahd the
shown in Figure 8, in the steamunit section_ 160

an
upp§9ﬂ§Fﬁth%%1?Ya?@?bhﬁ%ﬁtdE&W“T@Q ahd thsnef 15¢bamubstrate

Un'bﬁ@bb?&ﬁﬁ@%ﬁﬁf&l%@%ﬁ%fhﬁﬁdF?b@@o&@a@dwﬁﬁﬁﬁtﬂééotatlng
on t.he ranme S1 de an a pi arlr on the I
11BHTEE 1P e LPFV EPT 3 48N § ¥ e O gﬁ‘“‘e&’t"t&\’ W chand the

i s perpenidncdlfathe timing pulley 21b for driving causes the

timing belt 2le to circle.

The rotation direction of the rotation axis of the
motor 116 is selected by a control section (not shown) for
controlling the substrate cutting system according to the

present inventicn.

As shown in Figure 1, the second substrate supporting
section 20B of the substfate supporting device 20 include,
for example, five sedond substrate supporting units 21B,
respectively, which are provided, along the Y direction,
on both sides of the ¥ direction with respect to the cutting
device guide body 30, respectively. The structure of the

gsecond substrate supporting unit 21B is similar to that of
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30 to the frane 11A and the frame 11B. The upper steam

unit attachment bar 162 attaches a plurality of steam
units 161 for spraying steamonto the nother

substrate on the upper side of the bonded nother

substrate 90. The | ower steam uilit-- 32 - MD034 MD034
attachnment bar 163 attaches a plurality of steamunits

161 for spraying steamonto the nother substrate on

the | ower side of the bonded nother substrate 90. 5

The thebhrshsubsérater e inpanip@line Theddrst substrate

Ot QhHp A tlﬂﬁt%“ﬂ@\ rAld S sd &REGip@RIdate supporting
provi ed on the upper surface of the nounting base

10. YLishadB PRECFHR® O theatop SUBLaGH ofhEheipRiARting base

ot A, b R IRINP\PI1dRE O Nt AheS Wil d¥e tdirry-in side
mount i ngpbase 10 al ongrr the frames. 11A and 1lB in

t he
RialURf et 6ATSY -PHE SHRF Withahesract 'Fl?ethe cuttlng
|'i nemgviney Qﬁﬁd@@‘dd@gﬁd heespateivelsy, n‘ni/&:l.néhﬂc&igéam:l.rectlon

o' FEIER SR ARGl BiChd Al DERChh e BREPe maso

15 mn&edklssucﬁladmatmteheoﬁm wtxs;te:rateTlaapponsing unl‘tS 21A

.sect 9+ RE no%g&gdséjao QtTrrétS% %rq%q.-ﬂl%q:ofiti%gezfﬁ are attached

I\/bver S near ors Is
i nsemnt euppﬁlgacm@éstwﬂetrsmsmesqt toethectu el yg c‘tehelce guide

nmov i i
"o oty $b b PlatHaCE Dl S oppdpl et S0t DERSML €1 respect
bot Foetdre &f diecdtioam uni t section 160. The novers

are slidable along the frames 11A and 11B in the

| ongi tudinal direction of the main franmge 11.
plurality ofSpiqihdntt tgreds 3 Stepmdiyth Sé‘ﬁ'téé’élhl&‘%s“’hmh
st ati@la d@bat pAde GR9iho@dnkl P8rdaheeditwierd bRe BRbE trate

frame - 11. M tic_pol es of adja er manent

magFArEYarEti nt §e of a?%eo‘i:‘xﬁ%“éﬂ %ﬁc#eotsﬁ’é’rpwédé’lfﬁ section

OV QB cth TS ‘suuetedtw ddrrwires aé b(ﬂ‘r’taga’lelhbs trate carry-out
n,_t he

res CtIV% netic pole of

ol oREVORE L ARR e e erir s BRER - Rt {a of the mounting
base 10. The steam unit section 160 is provided in order
to completely cut the bonded mother substrate 90 which has

not been completely cut after the scribing.

Figure 8 is a front view of important constituents
When the steam unit section 160 is viewed from the substrate
carry-inside. AsshowninFigure8, inthesteamunit section
160, an upper steam unit attachment bar 162 and lower steam
unit attachment bar 163 are attached to a pillar 164 on the
frame 11A side and a pillar 164 on the frame 11B side,
respectively, along the X direction which is perpendicular
to the frame 11A and the frame 11B. The upper steam unit
attachment bar 162 attaches a plurality of steam units 161
for spraying steam onto the mother substrate on the upper

silde of the bonded mother substrate 90. The Jower steamunit
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surface of

30 sequentially changed, each nover slides al ong each
stator 12. , As shown in Figure 8, six steamunits

161 are attached - 33 - MD034 to the upper steamunit
attachnment bar 162. Six steamunits 161 are attached

to the lower steamunit attachrent- bar 163 wth a gapMD034
GA wth respect to the six steamunits 161 on the

upper steamunit attachnment bar 162. The gap GAis 5

adj usted such that the bonded nother substrate 90

pas sdstachmenigharhd6gdapt Gachhperr pHarelddy ofi steaBtinhts 161

160 ymvesr ty@.n@%t%‘é?ﬁbﬁ%ﬁetﬁ@rﬁl&fthz@rséﬁi@stfélgé}r@n 9tﬂe°—‘ lower
a partial sectional view show ﬁ the 10 structure of
g

t he sideamfurmie tonderhdnaghaim rede 20 nost | y

structured with alumnum material. A plurality of
heaters 16la is inbedded in the steamunit 161 in
per pendi cul dhe §teadm USt ReSTIoR di8dnisidrda%osiHg the linear

val i Hdief, HOHY tM @hl@ltﬁﬁtsi Q@ yedpRitiafly, provided

close3|soened fl into 15 the ste uni t
T61 % g SHRRAGA RF s PeFaRs oA 10+ he
suppl i ed vvater is heated by the heaters 16la and

cvaporates aLhodl S8P1g% 7L ERLL oM BUELON Onllif motors

er strate froma
operaimgpﬂ@ﬁ,ﬁda@romugheazapjstJrfhoeeaflﬁme m@mmmsalhase 10 along

KNl el BRa8s PLOY 1000198 1D9R1ELaTndS afkelBfon of the
ARLT T Lohy it

upper St eamunit attac msnt he air
165 mad npfpamel dd f oFhechbvealy ﬂlq’c@r@ohéwm e éﬁators 12 move

I eMhRS s@Bam! B8 B d @eLoRf1dd1E &%@h%t&%&eizsﬂé)sﬁ.éﬁﬁ@d in a

90 after the steam 25 is sprayed onto the uppe

sur ERé@eoPLth & Isgnand HBF—F@W regiRryatar g@rwsq]éeaﬁped the

uni buiglidanduafaser tKBL‘:E@flﬁélﬁgnb]!Jé‘ﬁ. t orHd @& ss section of
attached to the ug st eam uni t attachmsnt bar 162
ar eeach stator is ormed in a shape of " 1" Movers (not shown)

for the linear motors is are inserted in each of the stators,
respectively, the movers being provided on each of the guide
bases 17 respectively holding the pillars 164 which support
both ends of the steam unit section 160. The movers are
slidable along the frames 11A and 11B in the longitudinal

" direction of the main frame 11.

| A plurality of permanent magnets is arranged on each

stator 12 along the longitudinal direction of the main frame

11. Magnetic poles of adjacent permanent magnets are in a

- state opposed to each other. Each mover is constructed with

an electromagnet, respectively. When the magnetic pole of

the electromagnet which constitutes each mover is

sequentially changed, each mover slides along each stator
12,

As shown in Figure 8, six steamunits 161 are attached
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30 provided on the |lower steamunit attachnment bar

163. A positioning device (not shown) is provided on

the nmounting base 10. The positioning device is

provided for - 34 - MD034 positioning the bonded

not her substrate 90 supported B8 the first substrate MD034
supporting section 20A. In the positioning device,

for exanple, a plurality of positioning pins (not

shown) are provided along the frame 11B of the main

f r ar® Sheupper fteed whet ditaahingn Hhbapekel culSdx sbeam units

the fgREReldBradhtl & fineelokdlof Vddm t8CReEWBRRent bar 163
respectlvely Pushers (not shown) are provided with

r espEdih % g FosTtthmarpeqh 1 dhearfet sy WHds 161 on

framel ippehespeahensiar et paeMhERE bhe P63 thrBeSkEe GA is
edges_ of the bonded not her substrate 90 10 which f

each—"% .| ,ﬁ'—]{él Fﬁl’}? m@@dﬁ% %)s%rate 3 passes
pr owitdeshgh tthe @@em tmtetrhe:umﬁﬁeannlmgtuoumtardzﬁngmd moves

al o e dir t|o endlcul r to the frane 11B
Theq%h§%§? Q§i5 ‘the side edges of
t he bonded nDther substrate 90 whi ch face each

posi ti oni ngRin. 1% Alt%t gg&{%hyge aﬁ?ﬂ“@lgwagﬁ?%fﬁg the

posi ti1oni ng VI ce 10r sitioni ng
substtratcd e ¢ thprs)mmunsérieﬁlat elryxefsmm Beiprléslehs mostly

Subg,« 5% %td ir?9nSY BLE MRud maeéaﬁtaeu hef, Qafatlﬂer of heaters

bon substrate 90 is 20 transported to
subéﬁﬂétéScamPPﬁ§e§yéﬂehhgo%%@%mr&P%% Qhéubﬁb§@ﬁPend1001ar

I NVeintleehiohhe WﬁéhtdﬁﬂbaﬁlﬂﬁngSShﬂgWEﬂﬂ g88f shown) which
subst r ate cutti ng syst em can e omt

he
oS PRACORPd CAdd Yo BDPRS{ 3R [FIASAR 18,BBERSFe Waker £lows into

C ug Fth’é%tﬁé’aﬁﬁ emtaelgfaad,m Elvﬁaﬂ:‘éﬁ SupPey PG lobleﬁmm@gt tmm.s Then,
an pus er.s 1 D€ abqgve evi C

e R R AR It ed whbe BeAre Tl 1 s R vppprates
t he ip@®i titeam.of Theesbeadels nMitered usts attee hrnffadehef the
SUbSt rt%te% scﬁjbttzggte from a gushing opening 161d through a duct

hole 161c.

An air knife 165 is provided on the carry-out side
of the upper steam unit attachment bar 162. The air knife
165 is provided for removing the moisture which remains on
the surface of the bonded mother substrate 90 after the steam
is gprayed onto the upper surface of the bonded mother

substrate 90.

A steamunit 161 and an air knife 165 similar to those
attached to the upper steam unit attachment bar 162 are

provided on the lower steam unit attachment bar 163.

A positioning device (not shown) is provided on the

mounting base 10. The positioning device is provided for
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system 30 Furthernore, as shown in Figure 1, a

plurality of clanp devices 50 is provided above the
nounting base 10 supported by the first substrate
supporting section 20A. - 35 - MD034 The plurality of

cl anp devices 50 are provided t3t 1 anp the bonded MD034
not her substrate 90 pushed and positioned by each
positioning pin. 5 As shown in Figure 2, in order to

clanp the side edge of the positioned bonded nother
subsasitisl Ooinn thikcbended mathercgpbgtirats Yo supperted by the

pl ur@lidy «8bseha?R Afp&esimPsketabhas@€d 1M tRedositioning
fixed 1 nterval therebetween_along a direction

per g Ot 6XERP1erafeBlYTIALRRY 2T PRFLEIRNIRG Pins (not

frammolfh 1lrdd @r@v@.‘dﬁa@ aloh\éotﬁlaaﬂ'ﬁaﬂ@VIEBSoﬂfﬁle main frame
arranged as _one exa e) Each cl a devi ce

.nc|1ddégldaaaoal.ﬁ}ptﬁ-@neéresil%rpe@aﬁﬁ At flﬁet%.‘g*é e ddpme 11B
of tﬁi&rﬂﬂtflﬂeélibﬁidraiae. Qﬁergbetﬁbaﬂ”p r@Ep@@tSvé]lyar ®ushers

att d hal di_ ng nmenhe oi_ned t 15 56 f

oyl it srdu), on) Beidlet e n et oot Jioning
57, pdmds arsangudchlmmtﬂe&?uhmbmnm drhiel@us@a:rlseare prov1ded
drivin f .the [ =X

ey S50l S 5 M, B8, FLRUSRD 1A A crge 00
nenb&ﬁslﬁfap:eoeiaaedpoﬁléaohlug phe. c|memwm Séwwn) are
expl i i d §LL AR AN S I%‘flrgxg SJ.EfSH:Lﬁ# Q@@%gé& along

has“a structure simlar to ea
mentrée erﬁﬁttPQéeBeEP%@@inl%’IatQiﬁdleafﬁéi“te b?—Bupﬁ@e pushers

and Ir%\A@rrotvlirdadW&oa S3EEhieORY gollraghie JruiHeNBoWd®d mother
section 25 51b is aftached to the casing 5la so as to

be BWbsImREe r9(9mWhtJﬁ%1 FEE @éIChstPo?tSé‘-ttlémclﬂ’@ I -zont al

state. Each turning armsection 51b can turn mnth one

of the ends belnglfaﬁ ente The eEds ich are %

center of e&clt NG XreéﬂﬁaegﬁFp e, when a bosltioning
device for positioning the bonded mother substrate 90 is
provided separately fromthe present substrate cuttingsystem
immediately before the bonded mother substrate 90 is
transported to the substrate cutting system according to
the present invention, the positioning device in the present

substrate cutting system can be omitted.

The positioning device in the présent substrate
cutting system is not limited to the positioning pins and
. pushers described above. Any device can be used as a
positioning device as long as the device can fix the position
of the bonded mother substrate 90 in the substrate cutting

system.

Furthermore, as shown in Figure 1, a plurality of
- clamp devices 50 is provided above the mounting base 10

supported by the first substrate supporting section 20A.
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to each other. In a vertical state, the tip of the

turning 30 arm section 51b positioned on the upper

side is positioned above the center of the turning as
shown in Figure 10. In a vertical state, the tip of

the turning armsection 51b -pd¥it4 oned on the | ower MD034
side is positioned below the center - 36 - MD034 of

the turning as shown in Figure 10. Wen each turning

arm section 51b turns by 90 degrees toward t he bonded

mot &re pdypailidveod o anie degdciest BP MR bHovidest teclamp the

51b Hohddl dnoti ZHAlratlatis THREHE eafd RIdi8iomed by each

clanmp section 51c Iis attached to the tip of each
t ur MRt WA KL R 51b. The cl anp sections 5ic
contact the top surface and the bottom surface of the

bonded not her substrate 90, respectively. Each c¢la
section 51c ASSRAWR fOFHFUER % &gt?%d%&)? Clgmp ij?esr?@e edge

ti M ABRE PRGN ilowesd iﬁkgn@édrmwe&i Qb Sitkats oonrireghaldupstrate
urnedfrqmthg vertlcz ia]i: %othe orlzonh?. d
st at@LTFac Efdfpn HHBEPTELETY OF GHAER 9V HRTE RE 1S arrange
hor vzt ab sEt:ate&itmnthevaérttmad*emm@enV\h&nngacdn direction

turnin n r.n h o) t
sta ez%fg“ﬁh&%b %é)d%gr}gt E§aﬁ'§ub§ p %na glﬁs&clztg%pgfl&lﬁl frame
t he 1d| @pF $gutre 8n tvwolclamp dehiddes @rtelm:rtar;g@asauh example).
turning armsection 51b as shown in Figure 11. The

clanp nmenbers 51 are integrally driven. Wien 20 each

si de edge oEachechompldtewisieh80 snpiudesa odapmp pemper 51 for

st aﬁ:@.aﬁnb:.'%%’ ﬂge %'1%@&1’9@)éft1f}?e pb¢hakl dob M rLtABD. The clamp

nmber s menbers 51 | ower

of
domﬂ\ﬁﬂ‘lb&rén%lt%attﬁﬁgeﬂo?ﬂj %%ﬂ&!eme@%%% rf dodpefisto rods

supger bepyidderd ist,Nghibe! Eiﬁe %ﬂtQ:anhédTQof thé&tmovement base
substrate supporting secti 25 Ilathe

n
ar r 3lge At a5€ FRES HP@ﬁEﬁt 2o ﬁlot‘,”lnéfﬁﬁ due to the driving
of the cylinders 55.-

Figures 10 and 11 are perspective views for showing
a plurality of clamp members 51 provided on each of the clamp
devices and explaining the operation thereof. '
Each clamp member 51 has a structure similar to each other.
The clamp member 51 includes a casing 51a and a pair of upper
" and lower turning arm sections 51b. The turning arm section
51b is attached to the casing 5la so as to be turnable from
the vertical state to the horizontal state. Each turning
arm section 51b can turn with one of the ends being the center.
The ends which are the center of each turning are adjacent
to each other. 1In a vertical state, the tip of the turning
. arm section 51b positioned on the upper side is positioned
above the center of the turning as shown in Figure 10. 1In
a vertical state, the tip of the turning arm section 51b

positioned on the lower side is positioned below the center
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devices 50, if the clanp devices 50 for holding the

bonded nother substrate 90 are structured so as to be

provi ded along the frame 11A or the frane 11B of the

main frame 11, the 30 bonded not her substrate 90 can

be supported w thout being damkxged. The structure of MbD034
the af orenenti oned cl anp devices - 37 - MD034 50 and

the clamp nmenbers 51 only shows one exanple which is

used in the substrate. cutting systemaccording to the

pr esehthienbiereipg asnghpwnnior Aigdneed0t o Wik each Befeing arm

Wor A ot 1 Y6 19 rﬂ{ﬁSﬂH Sy ah ki aouH 3% W¥hded mother
structure can éy(h ¢5 or hold the side edges of the
b%t

bondBtP Stgtaier @t e trpRiRgapplesefhénnt b is in a

Si zeygfi A SUb A1 FdSifeddan tdimesUbstrate can be
hel d by cl anping one part of the side edges of the

substrate, thereby the substrate being cut w thout
causi ng any adefiagp kécthﬁnsﬁb@tiﬁtaﬂ;talﬁle@&bnthe t:l.p of each

r ef back to Fi n ,_a pai

r ai Ie%l % ‘ifé’tfgbhfﬁhe 'ﬁb ﬁﬁ‘f“fpag C 0??15‘&0 Eéntact the
rmurttdmgsuﬂm IEhal dng bdﬁﬁtMndsuefabenofEabb bontledl mother
cla Sand S e

rai Irl']s?J %g: e agrgrge |enceta1?veijéP tE% Bg&% en V\ogl 108%5 made
substfr aneek@m’pm thawty . unMstQQAsmnﬁ ttzma phenatacly wirning arm
t he Jfd i SlonS ¥ ”:%t Lot Yy :fg:uwetoﬁ £romt thi ‘é%ﬂtgc’ajle state

descrlptlono t) which are arran
wi t Foa theebordzentad |Srtta¢ﬁvaleatq%|¢é@€ﬂ3\/\é@mbe§a@ ¢ g turned

the ety fhé HoSURSF AL & t34RPEH 1Y vlé'i"ttl%aalétgﬁéng When each

arranged 20 on either side of the pluralit th

fir&uradpst PEF‘ese%’Exb%rftIrthg‘%ﬁPF§‘e§1*A° %&eﬁ’rﬂﬂ?&? nfal state,
Fi guhe t?on@é@metﬁez%d‘wtﬂahea %0 N8 1AM &4 By t¥eSclamp section
provi.ded. on surface of the nounting base 10

P RIS S5 RRhoR, LARRe At es ea6n HUERLAPORGR SRR TAg™ 510 as
di r etbwan iaf Filgare 11.

The clamp members Bl are integrally driven. When
each side edge of the bonded mother substraté 90 is in a
state of being clamped by the plurality of clamp members
51, all of the clamp members 51 lower downward and then,
the bonded mother substrate 90 is supported by the timing
belts 2le of the first substrate supporting section 20A.

In the arrangement of the aforementioned clamp
devices 50, if the clamp devices 50 for holding the bonded
mother substrate 90 are structured so as to be provided along
the frame 11A or the frame 11B of the main frame 11, the
bonded mother substrate 90 can be supported without being

damaged.

The structure of the aforementioned clamp devices
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Substrate 9

main frame 11. The linear notors having the stators 28

nove a novenent base 57 hol ding each of the clanp

devices 50. Each stator 28 is forned in a shape of a

flat and holl ow rectangul ar parall el epi ped, the

i nside surface thereof being -37open. The cross MD034
section of each stator 28 is forned in a shape of " D

". Movers (not shown) for the linear notors are

inserted in each of the stators, respectively, the

mov éils angeitig mlzﬁmmmmhenswém;@@mhda@s@@? egffimgd e which

hol ds; eatly afy Jh"éS sudiQ3tte tdi&t&r@%y%sc‘énpea%comng to the

novers are s bl e al ong the frameés "11A and 11B
theHﬁﬁﬁ$QHRWYﬁ@tH@$é@@¥ﬁﬂ@¥Jﬂﬁ@tmﬁ?PFhéﬁe 3@1°tBeAW°rdS

pl urdly E¥rQbtReEBAe e GRS 1! gaaé anged tedceash can grasp
stator 28 along the | ongitudinal |rect|on of the

nal
frafE heid ﬂ?ﬁ&n&lfi@ peges of Hep SR substrate 90.
MBYFRIrS eXiatiplR , awh&hatﬁeogmeéedftm@a@zkbﬁme f8Gdhall, the

nover nstructe it el ectromagn Waen th
e o 16 Bt By i GRREh o2 182 408 eages
COﬂ&EIthbeSuBEthaHBVethéSeB?qﬂhlt$ﬁ%¢§tatﬂﬁhﬁﬁﬂb @sclwithout
nover SIEQes al %p% %p& q£str e bondednot her
subStrEr& %6 s ot ret Csubstrat e

supporting sectlon 20A. Vhen t he bonded nnther 15
substrate 9§g'ta%npo§é£é99fg%dﬁ£ﬁ: Q%ngl g nd 2 a pair of

us posrtion I's held
deviggd dsorahhel 28 1s mrowaied onrthe tgpsﬁj{i‘yzﬁﬁrq%afb’yh%g@wntmg
of Hhgel hi Egoﬁﬁl Eﬁezﬁ?edlféc{:fSnf | rid s WISt @1lamp devices

supporting unit "21A In this state, cutting and
scrPBihy & Béﬁ&édt%tn‘?é'rr o @aifa A ides 285 Arigingyinear

t hendPBek , SBRtWeahe et tFi kg tdavwbee rag@ @ﬁ@ bmm@w&ms 21A
substrate cutting device 70 provided on e cut

devPEetyai 8dUEEd thOfMFPPefﬁﬁgtcﬁppFﬁ§a5F ?ngort£%9 units

scr nhnngfwebenngh@eaéwmwmmﬁttmemddimmm eaclth are

gzbéfs:thlflge NS hg%;/ﬂzgeegetgrrr?{ﬁéé in erlvr‘]':%. %ere%etween each
of the two first substrate supportingunits 21Abeingarranged
on either side of the plurality of the first substrate

supporting units 21A.

As shown in Figure 2, stators 28 for the 1iinearmotors
are provided on the top surface of the mounting base 10 along
the frames 11A and 11B in the longitudinal direction of the
main frame 11. The linear motors having the stators 28 move
a movement base 57 holding each of the clamp devices 50.
Each stator 28 is formed in a shape of a flat and hollow
rectangular parallelepiped, the inside surface thereof being
cpen. The cross section of each stator 28 is formed in a
shape of "1". Movers (not shown) for the linear motors are
inserted in each of the stators, respectively, the movers

being provided in the movement base 57 which holds each of



side, the timng belts 21e of the first substrate
supporting units 21A of the first substrate

supporting section 20A and the timng belts 2le of

the second substrate supporting units 21B of the

second substrate supporting sec on 20B are circled, MD034
30 clockwise in Figure 1, at the sane noving speed as

that of each of the clanp devices 50; and

si mul taneous to when each of the clanp devices 50

st arthe Adampgievieer. sThstmeyere anqesihdaklgalongthe frames
Ui mycy Belt $18 16 ¢he M8n§itahiAHDSI{Ad & SHPRA thBMnain frame
39 - MD034 wunits 21A of 'the first substrate

suppdrting section 20A and the tinming belts 2le of

the second substrate supporting units 21B of the

second substrate supporting section 20B are circl ed,

anti - I ockwiSBLRRAEL 5Y O ROFBERERE NEGRe o P i syt on each
as tdwitdr o8 £only ehet hengl tupi wey iddes il onThe thendedin frame

not her substrate 90 bei urrently cut or scrig%g £§ .

t magn e in a
sup ‘teﬁ?g\%e ﬁ&u?og%?nﬁp%afpoaoce qzaé’érﬁ%atuef]he @it
bel tsta?keoppyseliecd eachptisit s E2th ndvehd sf cosstructed with

SUDSKT ale SHARGIAIAG Ui b hel Nfaldrilic SYSK aldE  the

supporting sec 20A an e timng

10 t he edectnragisttr Rhachupps ti byt esicasipnBver theequentially

15

20

25

30

SeCQil DS pRHPROTIING SCAldsan U dikidi s

manner, I'l e each of the clanp devices 50 1s noving,
the timng belts 21e of the first substrate 15

supporting 4iielsorddef f6thEL shistir atesd i 3R uRHROSH kG first
section 20A and the timng belts 2le of the second

subSUPHtEatey SHHPOrTGNGnFECT29B BPAr hdRR gt Ponded mother

SUbglubalteaHéPpor is NEhs Setdriad), 202 pbadelr gbeletsiithetrate 90

S 3R A T BB e TS APEEL B, pna o

90, the bhmestdree filceupporaed be ¢moh rf dheetimbng mélts 2le

SUbSE 48 S3%5T BRESIES SuBRsadsh Y RAA bel ng.

rubbed against the timng belts 21e, by the tim ng

belts 2le O&n this state, cutting and scribing the bonded mother .
substrate 90 is started by the upper substrate cutting device
60 and the lower substrate cutting device 70 provided on
the cutting device guide body 30. While the cutting or the
scribing is being performed, simultaneous to when each of
the clamp devices 50 starts moving to the substrate carry-out
side, the timing belts 21le of the first substrate supporting
units 21A of the first substrate supporting section 20A and
the timing belts 21e of the second substrate supportingunits
21Bof the second substrate supportingsection 20B are circled,
clockwise in Figure 1, at the same moving speed as that of
each of the clamp devices 50; and simultaneous to when each
of the clamp devices 50 startsmoving to the substrate carry-in

side, the timing belts 21e of the first substrate supporting
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the first substrate supporting units 21A of the first
25 substrate supporting section 20A and the timng
belts 21e of the second substrate supporting units

-21B of the second substrate supporting section 20B.

In a state in which the cutting%f-the bonded nother- MD034
30 substrate 90 is conpl eted, the bonded not her

substrate 90 is supported by each timng belt 2le of

the second substrate supporting unit 21B of the

second 5B Ar af Ehaufpspti pigpstrrte ghpoR tinygectipp340A and

In and gt Rihf piitchideshand %@ceﬁh@e&bmé atigp9Bti '.'Lﬁg units

supported by each of timng belts 21e of each second

sub&BRE thgFRsIAndRP At ¥2 0a BUPPRE tiPEAACTHn 2B pFEpircled,

160 anﬁlm%ﬁﬁdéﬁin&ii@lf@ue &8MHHE lsamélnd:ﬁ.rlrﬁgifas@)é%d as that
the steamonto the entire tog and bottom surfaces

t he WoRdeh Fothe clammdeyLees &8 onTRﬁubaﬁ"dcel‘?engP?Bﬂ’]’é’Strate
| i ne® beigrg bﬁmefnmlyad;t oASscacit&Sthts suggarteat t widhout being

S, R T B e P e

subﬁdileaoﬁ 193 firsd:rmhtm*etqrt@mpp&ruﬂm@ ean'estzmpf tlin@ first

o S TS R D CRORTS SR 5 210

ai r oEnthe sqean@fatdrstmfstsemnqrsnsm &%@SOﬁlBh@f the second
bond rﬁge,% tibD eafter, all of the
dlspﬁg’ﬁ%ﬁgs t fro %g:tlb%on not her substrate

90 on the timng belts 21e of all the second

substrate sgppPehisNEadHEt S vﬁ'ﬂa_ﬁé)feaﬂ-}iheﬁeﬁﬂédclamp dev:.ces 50
substrate supportl ng section_20B are carr, ed

t he 180 MeXME o k18 obbP1RG0PEL tEh 2 1R rEte EéFFifr &&hbstrate
devisapp8eitinghaitiiys thea sybstuhat er S5t (PapEtPALEOD slagportlng

?Ihzggrggggb g%g%dafﬂg olr[&lendg % ttlgzezié rgfnghgesletcsonzé' su%strate
supporting units 21B of the second substrate supporting
section 20B are circled at the same speed as the moving speed
of each of the clamp devices 50, which holds the bonded mother
-substrate 90, in the same direction as the moving direction
of each of the clamp devices 50. Thus, the bonded mother
substrate 90 on the move is supported, without being rubbed
against the timing belts 21e, by the timing belts 2le of
the first substrate supporting units 21A of the first
substrate supporting section 20A and the timing belts 2le
of the second substrate supporting units 21B of the second

substrate supporting section 20B.

In a state in which the cutting of the bonded mother
substrate 90 is completed, the bonded mother substrate 90

- is supported by each timing belt 21le of the second substrate
supporting unit 21B of the second substrate supporting

section 20B.
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supporting units 21B. 25 Next, the substrate carry-out
device 80 and the steam wunit section 160 nove toward

the end of the substrate carry-out side. Thereafter,

the clanmp nenber 51 of each clanp device 50 is open

and the state of the cut bondedtmwther substrate 90° MD034
changed from being gripped by the clanp nenbers 51 to

30 being only supported by the timng belt 2le of each

of the second substrate supporting units 21B. Wen

the cut bonded nother substrate 90" is supported - 41

- MXO34 by g LiRERY% Pl @ nef bsﬁaad%oiﬁ@rmate 90

substrate supporting units 21B, each of the clanp
deviidesswpquteh e eagh ¥bvEInENEr BeLhe §E!:Bsf>|fa@éch second

car rg(rdt e seppdi@nly Wnre 20bel t snélet@imaldit Rection 160
second substrate supporti units 21B 5 of the second

o b SV LU SRR @ PAREI0BNA B9¢; SATAYS thp atean onto

g he &1«% elmﬂj]giaﬁ dhﬁﬁd SkbBtsrat @uﬁﬁacéﬁgbfl @netb @ogaea mother
| scar S (0] e C 0

ot Fa i by of Gt on Irid 528815 hifed NatSdiceh formea.
CMIHHarabumh hae veetlotl ¢saghks dadhybendpd detheatsabstrate
arr %I’bg% d%l?.'lt %% tt%t %h%o t%%rﬁisatlt %A:Q‘%os)? and the bonded

acconno%‘ o 2 “cl I'et acco
uppmommstsu@tsé:mmat PAgidevomplébeluscehowhrt rtheFispmee time,

3, }n%g%t&‘a@e sahagﬁ g@@&iggua)ﬁe?ﬂé'éop%bﬁ btJi:ﬁEom surfaces

ttlng evi ce gul ower strat
cut wifnghe dpngedmother @subﬁte:m—q AOF yypmoyediky the air knife

at t agheglet O iR 4 QNBH 1@%;%11?’:1% & bn Be tbRBENSFher substrate
substrate cutting device aving a simlar

str@@ure to the upper substrate cutting device 60 and
being in a state of inversion to the upper substrate
cutting device 60Q.in a vertj [

cal dir
descri bed aBB¢EeaERETLpRET %@l?ogﬁs E‘YCB?P?Aiﬁ Gy ifRem the
60 aaddblaemb@mr substrate goténNghe deMiiney HeIs dde of all

?lalon the g;p q%;e‘q%eptreg:flélqpoqaquét%rg J’? %IBgukd%he second
substrate supporting section 20B are carried out by the
carry-out robot 140 of the substrate carry-out device 80,
thereby the substrate 90' (portion to be discarded) being
supported on the timing belts 2le of the second substrate

supporting units 21B.

Next, the substrate carry-out device 80 and the steam
unit sectionl60move toward the endof the substrate carry-out
side. Thereafter, the clamp member 51 of each clamp device
50 is open, and the state of the cut bonded mother substrate
90' changed from being gripped by the clamp members 51 to
being only supported by the timing belt 2le of each of the

second substrate supporting units 21B.

When the cut bonded mother substrate 90' is supported
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A cutter head 65 using a servo notor is provided on

25 the upper substrate cutting device 60 and the | ower
substrate cutting device 70, respectively. Figure 12

shows aside view of the cutter head 65. Figure 13

shows a front view of the imartant constituents of MD034
the cutter head 65. For exanple, as shown in Figures

12 and Figure 13, cutter wheels 62a for 30 scribing a
bonded nother substrate 90 are rotatably attached to

ti p Bol the stipbng reepbc2iteeldf aafh Hek nbpre, serendj substrate

hol @fp%&aﬁrﬁy gnketatlad| Yaht gehed I:Qahﬁﬁ:‘&ﬁﬁltdé/@ 50 is caused
cutter "heads " 62¢c with a direction vertical_to top.and

bot (6hTer Sewars e, SHpBEEAT S| CEREY LU dRHIGAHLthe tining

subgdiais 296 bel £ bitHheeeloarbPsdB¥te8te Sppdrtisg units 21B
axi s. e cutte CcC are

I abl e al. _
i r 6% FBR SR SO SHAPBOTL oM e a2 0Brarpeiroled.
bondeg:s nmﬂeemlﬁub&hﬂaﬁen@&hler aubhsitriatg 9edng pordtion to be

o0 a0 448 PPt S ST mocrer
Regamdhstg:atﬂewcﬂt(tpmrmltﬁﬁa dmcchm;ed e tuplabvd dérich has
62b aﬁ.l% \Mr?%% %@h&glﬁg fa@ Qgg?ﬁggﬁ 'Vﬂtahsigi?ted state

center |re I on
obt §9e a¥ é:halpe mccwwl@‘se@mﬂ:@sfed:umeiamodatlon box,
Lai d- Open Publication No. 9-188534. The protrusions
with a predeterm ned height are formed on the bl ade
edge with apreEReEr fypelrptecput fing ievice 60, as shown in

ci r gighieeen! i 3latdiacheld €6 th%'i;ﬂﬂi@: bﬁ\.ﬂﬁé :r.%itlsgl @tfthe cuttlng
cutting device 70 provi ded on A
has 4 Svg‘ﬂeu%‘t‘b‘?% hady e B Jt%% ﬁBEFtréﬁﬁs?‘ﬁE‘E%ng e"lce 70,

cut kisnghdfi CR ﬁﬁgub@tu swramwtﬂdad rtcatheNieimead guide rail
225" DBl S el i PE a8 oI55 TR ffoomiter
so asruethaeeto the mp@ézersuﬂﬁniat@aubtingeiampm 60 and being
SUb.sL}'zraag%a%gtc% Egvgggigg to the upper substrate cutting device
60 in a vertical direction. As described above, the upper
substrate cutting device 60 and the lower substrate cutting
device 70 slide along the upper guide rail 31 and the lower

guide rail 32, respectively, due to linear motors.

A cutter head 65 using a servo motor is provided on
the upper substrate cutting device 60 and the lower substrate
cutting device 70, respectively. Figure 12 shows a side view
of the cutter head 65. Figure 13 shows a front view of the
important constituents of the cutter head 65. For example,
as shown in Figures 12 and Figure 13, cutter wheels 62a for
scribing a bonded mother substrate 90 are rotatably attached
to tip holders 62b, respectively. Furthermore, the tip
holders 62b are rotatably attached to respective cutter heads

62c with a direction vertical to top and bottom surfaces
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60. The cutter wheel 62a of the upper substrate

cutting 25 device 60 is pressed so as to nmake contact

onto the top surface of the bonded nother substrate

90 by the aforenentioned energizing nmeans and the

novi ng neans of the cutter headt2 62c. The cutter wheel MD034
62a of the |lower substrate cutting device 70 is

pressed so as to nmake contact onto the bottom 30

surface of the bonded nother substrate 90 by the

af oradivthei berded matgies sybrdaad eaf held bovihg ehame devices
of if atCUllehAGAd 'ﬁﬁé cW%@rtﬂ@a&'@p@ic ARSRlfble along a

cutting device 60 and the |ower substrate cutting

devidigent igneversical\pp3op §pﬁxﬁp@%m§gar;f%ﬁﬁeefu fthe bonded

t he AR dE686kFaRe §b‘%3b%n§§§ﬂ9h56ﬁear%ﬂﬁzbftabﬁoﬁﬁ)l S A load
cut. It is preferred that the cutter wheel 62a is

r ot dtaBPPLlisdstppbhe SAbyt ThERER % P2RealS 62PREPRG 2 HR. PY an

Sser \Endffiofing) adaesed ndth SMOwWHy.011777. As shown in

Figures 12 and 13, the servo notor 65b 1is supported
in an inverted manner between a pair of side 10 walls
65a. A hol deeghalddingot e et effSheaesl pravialatibpaitmmtibdolder

bt By SoLPeL| Jal? b B8 ek pighl 83 W 6y Ane center
haviimg the lwi@rtapelir\metliqni ewed rfuded tleeasu dbtuset Vp shape is
hol der. 628 Sdﬁ%%gggét hofreg{}:(né%]hg%‘j.d' 'Cq:lgn h%%llcatlon

side 1n Figure ng “menb
65c NOTh@-tLBg534!- d@he621§011§11§!-9&§ hebth g nr@td@tf@mwmed height

suppeet bPRe8Ubd ecfhé/"fiﬂ.eddeG%ﬂg\é' #i€H @’Sﬁe@@errﬂ@éd pitch in
bevel gears 65f are nopunted On the rotation axis of

thet%rﬁérch‘B*FGFeGGBaénGhtI}%’%@&portl ng axis 65d so as
to engage with each other. Thus, the hol der hol ding

menmber 65c perforns 20 a rotation operation in the
up- and- dom%B?r%EY’?BnSV\P?FI?F% C%EEB‘?)? ﬁen‘@lc‘ﬁ(l"so Fpviged on

I tStReppoOwds REIEAY Phiansk e awWiricture similar to the upper
substrate cutting device 60, but is provided in an inverted
state thereto. The cutter wheel 62a (see Figure 4) of the
iower substrate cutting device 70 is arranged so as to face
the cutter wheel 62a of the upper substrate cutting device
60.

The cutter wheel 62a of the upper substrate cutting
device 60 is pressed so as tomake contact onto the top surface
'of the bonded mother substrate 90 by the aforementioned
energizing means and the moving means of the cutter head
62c¢. The cutter wheel 62a of the lower substrate cutting
device 70 is pressed so as to make contact onte the bhottom
surface of the bonded mother substrate 90 by the
aforementioned energizing means and the moving means of the
cutter head 62c. When the upper substirate cutting device

60 and the lower substrate cutting device 70 are
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wheel 62a noves upwards and downwards due to the

forward and reverse rotation of the servonotor 65b.

The cutter heads 65 thenselves are provided on the

upper substrate cutting 25 device 60 and the | ower
substrate cutting device 70. -H3jure 14 is a front MD034
vi ew showi ng anot her exanple of cutter head using a

servo notor. The rotation axis of the servo notor 65b

is directly connected to the hol der nmenber 30 65c.

The sirukranraaslenevadiin Hhggaas dixregidon. e oopgedmother
cut tQipests dPai dpwer ds and downwards by rotating

the servo 44 - MD034 notors using the position

control so as to position the cutter wheel 62a. The

cutter heads# {apseirbrirba it bhoguptesitarl 624 ikh®tatably
brittle material substrate t%ﬁtéhe cutter wheel

oS d HE tPEI i Rerd 5 SoHd VR SETBHTECP gk Selosed

act sitb W o®:tarivthe cutter wheel 62a to the set

position when the position of the cutter wheel 62a is
shifted fromthe positions previously set in the

servo not or as65bhovmr ingFigerssridiangl 18pethei sarformotor 65b

f or nj iR ng Lin ir i
£
o SR eR o 8, i nf0=L08, HANGED BLIGEn o pair of siae
hor iwedidt=a|6580 dArbelden. hohdbnaenemiesrdseSe his surapided below
=l Q:rhe_ﬁéé’if?ftsri(HeSwéffs 6823 d £Po bR At R REGEA aWiporting
directi'on of the cutter eel 62a, and at the sane
ti mexish&5der Fhenbrdfessholding BeEPET 269G haghpg 3l shape
t he ygidr ¢ eWB@Clkréachd Bife .USANGi b 1R 1@dt @2pheathBbached in
i ncludi ng the _aforenpentioned, servo nptor, when h% _
bond&®Hot(R@r thgoItphRtshagd Fidpeihg s Toet) tHe the holder
r ot aiglmnltgormaf 65€. sere Haboholdercos2@cisdattached to
i mredi at e in res e to the change of .the _scrihing
or 6 SOUAE AR Y ARPRRE RS Tt heF SREPA 27 vd TR ERIa Lo Flat
by blesreduyéars \@sEar6 2rounftess pnsidie motg tiensaabs pf the servo
g:;f orét%?:glﬁﬁgggng Ec‘rcféls I[p Jl"&:l{]neg Vg.xt:i.% %)é%elsloegg ggaéﬂéé/ge with
each other. Thus, the holder holding member 65c¢ performs
- a rotation operation in the up-and-down direction with the
supporting axis 65d as its supporting point and the cutter
wheel 62a moves upwards and downwards due to the forward
andreverse rotation of the servomotor 65b. The cutterheads
65 themselves are provided on the upper substrate cutting

device 60 and the lower substrate cutting device 70.

Figure 14 is a front view showing another example
of cutter head using a servo motor. The rotation axis of
the servomotor 65b is directly connected to the holder member
65c.

"The cutter heads shown in Figures 12 and 14 move the

cutter wheels 62a upwards and downwards by rotating the servo
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A cutter head is effectively applied to cutting the

not her substrate in the substrate cutting system

according 25 to the present invention. The cutter

head i ncludes a nechanismfor vibrating a scribing

cutter (e.g., a dianond point Lutter or a cutter MDO0O34
wheel ) which scribes the bonded nother substrate 90

so as to periodically change the pressure force of

the scribing cutter on the bonded nother substrate 30

90. MHeonR RadrartdeposheieppertsaBRT af SRR HEED the cutter

devigfee6@2and the cllﬁ:VL%rr BHREL At Sh SkH £ RS Q@ﬂiﬁfn@cbressure
is not limted 45 - to the aforenenti oned

st r dfQuitde PﬁlGFﬂérm%%Eéalaﬁﬂps%’ﬁ‘i&t’ﬁ?r sheafuptersghpel 62a

as |WngoasrédeiAgthes-dias bt sHghdl € THOF o PADLES Togue acts
t he to% and bottom surfaces .of the s bstr

cut hPeLiiy Fip et o WHERIERB, TP Heh%, 550t PRBCLP R Ehen the
cut tyod vt 6€ the cwinite f RebO\WXa 4 ladtifFaied £t thg positions

device 70 can he,a.device which . cuts e . ot her
subSTRTE By SE ﬁglguté]ﬁe LYq Dogprs Géﬁ duging fheg soridbing
sawolmnaﬂthm@oxaﬁprmnng @i ssooidingg JUdaed ohOtbé ammded mother

Cul e cliil tJ“t? PG ) glﬁéaéﬁt’tér”gggpgz 18 Pirizontal

sub$trate
pl asimrcec@mst r éneouirenawm:dsn | thergearioaho tep $dbagentrols the

(€. Gosid iR 3 Q?E‘h@ltl%ulg.lra&ﬁréé‘p§6ﬁ H£L+BE cutter wheel

sem conduct or su substrate cutti ng devi ce .
for 62dt.taRa atth'él%@wert%swgﬁ@rlfs’ mRtQE PRY, 1§ #p energizing

examdlats Fdra%8le Iditter &ndicl B@aSaw, a cut ting saw,
or a di anond-studded bl ade cutter is used.

Furt hernore, when a bonded nother substrate for which
a pair of nmeyheiissulst kake cathefdetelnd edGh anlkAudimg the

of | AEEREMen G RAL e A PE BEn P e RATAREHED oY §ubstrate
st aokefls hdiig alcribed, the rotation torque of the servo motor
is corrected immediately in response to the change of the
scribing pressure by the change in resistive force received
by the cutter wheel 62a. Thus, scribing is stably performed

and a scribing line with excellent quality can be formed.

A cutter head is effectively applied to cutting the
mother substrate in the substrate cutting system according
to the present invention. The cﬁtter head includes a
mechanism for vibrating a scribing cutter (e.g., a diamond
point cutter or a cutter wheel) which scribes the bonded
mother substrate 90 so as to periodically change the pressure
force of the scribing cutter on the bonded mother substrate
90.

The structure of the upper substrate cutting device

60 and the lower substrate cutting device 70 is not limited



10

15

20

25

30

for which a plurality of nother substrates are stacked

on each other is cut, a substrate cutting device

simlar to the one used for cutting the

af orementi oned not her substrate 25 can be used. The

upper substrate cutting device 80 -and the | ower MD034
substrate cutting device 70 may include a cutting

assi stance neans for assisting the cutting of the
substrate. As a 30 cutting assistance neans, for

exany? ethg rﬁé’r@“’f%’rtlmn@égiﬁ’@ru?‘ém@e a ol pEReHNWPRES . any

subsftAl@urd caBaps Js¥d,SRkaVbNG asC OBl &SSELL dals QN ucture
the substrate, a rreans for irradiating a |aser onto

the KAUDREPREESANIA TR H0 PO VAF HORELHARTHGF thaGubstrate

MOFbh ddecsuhist riaie dbsprayd ng such as heated air
onto the substrate is used. Furthernore, in the

descri ption above, the upper 5 substrate cutting
devi ce 60 amdbrt beampier, shbdipmire substtnate davtcag/device 60
sange structure. sub

h .
cur ity 48y oS0 SR EErs el BHEF0g,dEv PR 1o, SRS U Tevice
deviwdeicl) aaers Hanee mettthegt w:é:es’ajqa‘!ieert@ntus‘imgnsendh as a laser

ot har;, tde%eraqhﬁglgstgta ne o e ALY N ? Iﬁamond studded

subst ate or on o
sub®legtee cutherepdiken dtheoant:hersebbstm‘éecm madg of a metal

SysiRibs thaieN e . FUCH 22 s“tterelicﬁira%ew |y RRAETAEHRED s plastic

mai nl )& using a case in a bonded substrate for
whi SHPSiEgdesPy el Rtiddsie Metexisrlr aubStaRECHORdSd, (B Ceramic

eac @tﬂ:ts"t&l’atles glhssVbebs Eﬂﬁtém%m&ﬁium g Rle),

for g Si zegl1 g ass _substrates are bonded to

o RUDEER T CUETNA AT ACH TBITHY: IS Jiemother substrate
subdlyr @ B6g Q%r(éze&nﬁleufeﬁ‘la@eﬂ:a)l.gﬁﬂ Jatdidingaw) 4 @utting
Fi gure 15

e 9B -2 OF BnGarPRA G oPdG Plane CuHtAImin s odd of
the substrate carry-in side to the substrate cutting
Furthermore, when abondedmother substrate forwhich
a pair of mother substrate is bonded to sach other, a bonded
mother substrate for which different types of mother
substrates are bonded to each other or a stacked substrate
for which a plurality of mother substrates are stacked on
each other is cut, a substrate cutting device similar to
the one used for cutting the aforementioned mother substrate

can_be used.

The upper substrate cutting device 60 and the lower
substrate cutting device 70 may include a cutting assistance
means for assisting the cutting of the substrate. As a
cutting assistance means, for example, a means for pressing
(e.g., a roller on the substrate), a means for spraying
compressed air onto the substrate, a means for irradiating

a laser onto the substrate or a means for warming (heating)
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system 1 according to the present invention.

Thereafter, the bonded nother substrate 90 is

nounted, in a horizontal 25 state, on the tinmng belts

21e of all the first substrate supporting units 21A

of the first substrate supportid4fg - section 20A. In MD034
this state, the bonded nother substrate 90 is 30

pushed by pushers (not shown) so as to contact

positioning pins (not shown) arranged al ong the frame

11B gt sles hea be by s vERg sueh as helgd egaaie- ophe thembstrate
bonded Jaugier substrate 90 is pushed by pushers (not

shown) so as to contact positioning - 47 - MD034 pins

(not shown) arranged al ong the direction perpendicul ar

to the framrykiBerhtafecbyin tthe briidad prildieavilst e upper

90 is positioned at a predeterm_ned position in the )
mourttarf Tafss €uE6ird daet<cahd ?B?et%thFVﬁﬁ %‘;’/E?Eﬁ?t% cutting
TEerc?afﬂcﬁsg ,7ca8ﬁah@v\m€bn eing) r%tﬁﬁcfcmiﬁe, si Hewedge, ofthe upper
t he nge not .Su trate 1.C | S ositione on .
the S Bk R Ger £ 60 pnd i e Sy Ot e Pht tang

mendevisk 70 czachasfe tsherudtame sdédififesebd diroangedh mther,

t he ty.ate Ly~ ' : t .
per SaRae o SnERb b6 e it rae or the cutting
of eacididfiomhefc|tep stdstoedeb0 waits at a

predet erm ned position where the rod 56 is shorted

due to the cylinder 55 such that it does not block the
carry-in 15T querajdrdeet fbesaybsdmsdie ekt oo gystRe. having

ti myeh gasf¥abPurt NPl EPThe HRGRridk®r mbRB1§0AEEHAy a case in
not her. substrate 90 is ositioned, the rod 56 is

I engtAcRed® Boddate SVBAPTAERDTOT SYRIFRetdF I -$ired glass

cl arpbdevaees 28edbopdedha osiedeneddnedf ist kathonded
not her substrate 90 on the substrate carry-in 20

side. Wen the side edge of the bonded nother
substrate wWhen the bonded mother substrate 90 for which

large-sized glass substrates are bonded to each other is
cut into a plurality of panel substrates 90a (see Figure
16), first, as shown in Figure 15, the bonded mother substrate
90 is carried in, by a transportation robot, etc., from the
end of the substrate carry-in side to the substrate cutting
system 1 according to the present invention. Thereafter,
the bonded mother substrate 90 is mounted, in a horizontal
state, on the timing belts 21e of all the first substrate
supporting units 21A of the first substrate supporting

section 20A.

In this state, the bonded mother substrate 90 is
pushed by pushers (not shown) so as to contact positioning
pins {not shown) arranged along the frame 11B of the main
frame 11, and at the same time, the bonded mother substrate

90 ispushedbypushers (not shown) soastocontact positioning



90 on the substrate carry-in side is clanped by each

of the clanp devices 50, each clanp nenber 51, which

cl anps the 25 side edge of the bonded nother substrate

90, lowers at approximately the same tine due to the :
wei ght of the bonded nother sulist+ate 90. Therefore, MD034
t he bonded nother substrate 90 is additionally

supported by the timng belts 21e of all the first
substrate supporting units 21A. 30 In this state, each

cl ampingeyhneé VoWwn) srirgnged; #tong (Hhst ¢a¥@0*éaﬂflypql?PeﬂdlCU1ar
si de:Syglh Ebahe! DeBCUtILALWEViGR BUhdEa ROEHe30siSstrate 90

| ocated at a predeterm ned gOSItI on above an 48 -
MDO3E Posditdemed sitde pygéeberrheegopaedtidphby the mounting

subsidst a PGn thee dasech DIt S dysian 90 bei ng
cl anped by each of the clanp devices 50 in a

5horizontal state. A first optical device 38 and a
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second opt i qalerdeMited- 39Aspsyiiiac pagke T8} tiHgside edge of

devi i body. 30, the .cutti deyi
gui a5 Biageaonrturr; slREErFbe Y POdGThoS PPERELaRad on the
Ccaptsus taraftier sarrgl-igneaede , nbs IcJambeai dycahd alagpmestber 51

mar k. f%§%g§%l¥§|yc138rogegfge gr£§ﬁ§§??#ﬁn{hé substrate

substt §P8 aneous when ea

deviceerH0 ist aitle snoasngotm;pdrphadsubéarate the frame 11B.
carry-out side, the timng belts 2le of the first
substrate supporting units 21A of the first substrate
supporting Fbet cbamporembrr ttleof eacly delthe glampgievices 50

the \38¢ang: %%éé@ﬁ@rﬁﬂﬂ@& tpUsﬂ.gzl%'?x' VRe2dBHY rb8%6 is shorted
second 15 substrate sugpor ng section 20B are

ci r Aoedto BherhEl idtdes A Sus tiat dtdnes RptiNedgkae carry-in

spee# amet Bahaeh hBEhQQngﬁﬂsﬁﬁéﬁérgoS@@Sﬁﬁéﬂﬁiﬂg)of carry-in
nmovi n tovvardthe carry-out S|de4nthes

di r FEEESRE -t h&PEBnd&F Hdte RRRISEBOBReepHgstrate 90 is
cl amped thynedgchhef réties&liamedgtheagdi0andhehdaridedh member

rmt? r subst 0 90 cla ed, by t cla evi G
n ﬁeoﬁoegc Sog %B%r?%amp evices gﬁegrlﬁg)t e sfﬁ% é%ge of
the bonded mother substrate 90 on the substrate carry-in

side.

When the side edge of the bonded mother substrate
90 on the substrate carry-in side is clamped by each of the
clamp devices 50, each clamp member 51, which clamps the
side edge of the bonded mother substrate 90, lowers at
approximately the same time due to the weight of the bonded
mother substrate 90. Therefore, the bondedmother substrate
90 is additionally supported by the timing belts 21le of all

the first substrate supporting units 21A.

In this state, each clamp device 50 is s1id to the
substrate carry-in side such that the cutting device guide

bedy 30 is located at a predetermined position above an



wi t hout being rubbed agai nst the respective timng
belts 2le, by the timng belts 21le of the first

.substrate supporting. units 21A of the first substrate
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supporting section 20A and the timng belts 2le of

the second substrate supportingit8units 25 21B of the Mb034
second substrate supporting section 20B. Next, based

on the result of the captured first alignnent mark

and second alignment mark, the inclination of the

bondéd arsers i edes eTobhei bandedeethes sweskrate @P. the

30 dfyden ﬁH'tﬁ@r@ﬁysﬁ%té be vediald bDdm @&"5 } 88cRfof the clamp
cutting the bonded nother substrate 9 the endin

posidSBIPSSt BT AgNOFAEORbAdeatABEherA StbRTS ARF IRRL device

ar e 3Rlacid at edcbyndaBptopalaiiteNadt P OSLSELiAEd dayitate cuttlng
(not shomn) the _baonded nother - 49 - MD034 squtra

90 SIS S Gygdt D89Sy 38achove ehend) thp debiing depqs, guide
a hard@omo &road ﬂé@pe&ﬁ@dwﬂﬂtﬁ.hg pesitiomd ahhezapture afirst
cal cul.ation, each of .the cla vices d|n

bondid SR FAET, 8P Ao SR SEIGEnt i pattrettively,
subgiratieleclutar ryjneb tobendecke e heend stubes ey Hubstrat e
cutting device 70 are noved so as to cut the bonded

not her substrate 90 (which is referred to as

"scribi ng bpimuddaneofsetgoWaenosach clomp ideyidey 50 starts
| ngRk i ﬁévpé’i:étt'h%ngub%ﬁr AL SCR38: sf&eSI%@l‘g‘Eirﬂlrllg belts

Figure 1 each cutter 62a~f aci ng each

pr e?é@dogd:f%fﬂésﬁw@%@?ﬁ%ﬁu@ﬁpé‘t%uﬁbﬁss?t}ﬁ gEcthe first
andshl&%tmttbo&hﬁ%&%@ﬁgoée&heoﬁomﬁdaﬁ@tﬂeé LMY R% s 21e

90 and. rolled he top surface and the bottom

sur PacER Efs?%‘én%o?%%tlfﬁﬁ%éﬁlpﬁ?ﬁ% yngfs 218 "of the second

,r es BaBkityaky sudp bt Bty techtabm 368 akengittNes, oF the driving

{oP U ety LIeRSTLOM aurhics e 8 PORIES e mother
I's, shostexaepbe, masinghbomard theuwerip-owtitsiaie tihatthe same
th.d;g%C It%f]éugls%%gt nec?%cgrr)né)rzc% ol eg%létl:rbrﬁteOQBm@eirllg%s.Lamped by
each of the clamp devices 50. The bonded mother substrate
90 clamped by the clamp devices 50 on the move is supported,
without being rubbed against the respective timing belts
2le, by the timingbelts 21e of the first substrate supporting
units 21A of the first substrate supporting section 20A and
the timing belts 21e of the second substrate supportingunits

21B of the second substrate supporting section 20B.

Next, based on the result of the captured first
aiignment mark and second alignment mark, the inclination
of the bonded mother substrate 90 with respect to fhe cutting
device guide body 30, the starting position of cutting the
bonded mother substrate 90 and the ending position of cutting
-the bonded mother substrate 90 are calculated by an

operational processing device {not shown), the bonded mother
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rail 31 and the |ower guide rail 32. The cutter wheel

62a of the upper substrate cutting device 60 and the
cutter wheel 62a of the | ower substrate cutting

device 70 are pressed so as to nake contact and

rolled al ong the side edge of- t4we 25 panel substrates MD034
90a in order to cut four panel substrates 90a from

t he bonded not her substrate 90. In this case, vertical
cracks are created, by the cutter wheel 62a of the
ppautamwatsw cmmnugnguaeome%by g8achndf t Hee cthamy devices

?J l‘{] % éate WEh RS 08Yd CRed@10N0f the
the part of t ass su

strate ere each cutter
wheetal@gdatipmps @ggbdo% shgsclampiley icest 2@ thodigng the bonded

rol | fAndiS sApstSdltle 90545 NG dd ‘Eﬁ% gépéfesﬁ@éf@te cutting

t hereon. Protrusions are forned, - wth a
pr ed&EaR ARRDS £hA 1oy ﬁ%bﬁﬁF@Femf&}rﬁs’e@%mF@?O are moved

ri dgg §§ ﬂd"@u@'t&‘é%&@&@d pbtaacswhiteitaboelwidth is referred
Thus, verti cal crack havi n%d}about 90% of, t he

t hi &&é’s’% SRy &Y IR A Thi Qneguitting” by

di r acitrieaiy I@ﬁeﬁpmﬁhmre}ach glass 5 substrate. A
cutter head is effectively applied to cutting the

not her substrate in the substrate cutting system
accordi ng (Im ties passerds sheentinohjgthe 16utdash behtier wheel

i ncl 0 ' f ' t

1680 P3O B AT EODRULILR! %2 SRR Monact onto
whedhhe whpcsustacdanad hbebortbdn suniage ofbthe hendgd mother
SO %btg%r%ﬁ:ré QP %@Lﬂl ¥oiméag§n(ﬂﬁgr%%)suff‘ﬁc@raﬁﬁflﬂ'ﬁa bottom

force € scribing cutter on onded not her

substrfiaceo®f theRbeadgidgothe meumstmade 90 Besgeatd vely.

fronlo 884 PASKn sHHiAGRP1 Dhed R @R@d:% §8tP&Ee and the bottom
substrate 90, a conventli onal met hod as shown in

Fi gfigtere of Wi Pondedbmeghemeubstdate ded in turn

along lines to be scribed Si to S4 along a

The bonded mother substrate 90 is, for example, as

shown in Figure 16, cut so that two panel substrates 90a
are cut into two lines in a direction along the upper guide
rail 31 and the lower guide rail 32. The cutter wheel 62a

of the upper substrate cutting device 60 and the cutter wheel
62a of the lower substrate cutting device 70 are pressed

' so as to make contact and rolled along the side edge of the
panel substrates 90a in order to cut four panel substrates

90a from the bonded mother substrate 90.

In this case, vertical cracks are created, by the
cutter wheel 62a of the upper substrate cutting device 60
and the cutter wheel 62a of the lower subsirate cutting device
70 on the part of the glass substrate where each cutter wheel
62a is pressed so as to make contact and rolled. As a result,

scribing lines 95 are formed thereon. Protrusionsare formed,



10

15

20

25

30

20 vertical direction, which is a narrow side

direction of the bondednother substrate 90, and then
scribing lines are formed in turn along lines to be
scribed S5 to S8 along the horizontal direction,

which is wide side direction,- ¢an -be used in general. MD034
25 Besi des the above-described scribing nethod, a

scribing method as shown in Figure 18 can be

preferably used for the substrate cutting system of

t he wirtds entpriededieindmed pitRibguroa I8e fogkerpgdgicumferential
substi.rat es 9 r f e o} er
subgzzlr(%ee%goeﬁﬁzﬁ%f%%% edhot fggasu gtu r%g? g 8%5%352@%@' Thus. a
r ectvaThilcal shape havieg abank|9 05ues tthet BRickre sy of the glass

obt ah ARd % f O EHWth¥EeKxREBE! d tr&dt fodVRAFo rifd DSl 84E8 glass
90a along the longitudinal direction of the bonded

not FaOsEHFE-ate 90 and forming two panel substrates
90a - along the width direction which is orthogonal to

the longitudinal direction._ Each of the pan .
substrates $08U5t¢E HEshdd ?ﬁ%%cﬁﬁv%ﬁﬁF%Eﬁﬂﬁ%Ltgﬁﬂf%tlng the
a_pgﬁtotgﬂ’e&l”f‘stl;ﬁgtﬁdj:ﬁc&lntthqoangbt&rﬂnsg q:at’ei@@esmd nf Bewording
Si edges al on e | onqi,tudin ir i-Qn . Sj .
SigES oSS nBrePinh G Bt of Bo o SR e, BRI [1ftiaing a
Subsiechian 13t £40 Bijbiatimg & serdbiingr cahter 62ag of & Wd.amond
Uppg)roi b%h][tqt orcrutat bﬂ%t@g'vkvﬁ%eﬁq %q..cthhg E-l:f_bté%r _}'89, bonded
wheéel a of the Tower 'su

strate’'cutting device .
oppos¢heachubsheata i ng toressiedberilivldhenag (vibrate)

sangyll Pres SeFd Ebfgglrdfeﬁ?e QEEQ%ingIJ@tﬂ‘E bh&he bonded mother

ci rcunf'erence are on the front and back 15

sur fabstertenh@0onded not her substrate 90 for each of

the panel substrates 90a one by one in turn. In this.

case, first scribinqzline is _fornmed along one | i near
[

line to be BEPREEANGIthY BREDPAL YT §6T4RERY the Sreal and back

surfaces of the bonded mother substrate 90, a conventional
method as shown in Figure 17, in which scribing lines are
formed in turn along lines to be scribed S1 to S4 along a
vertical direction, which is a ﬁarrow side direction of the
bonded mdther substrate 90, and then scribing lines are formed
in turn along lines to be scribed S5 to S8 along the horizontal
direction, which is wide side direction, can be used in

general.

Besides the above-described scribing method, a

~ scribing method as shown in Figure 18 can be preferably used
" for the substrate cutting system of the present invention.
In Figure 18, four panel substrates 90a are formed from one

- bonded mother substrate 90.

The bondedmother substrate 90hasarectangular shape.

Four panel substrates 90a are obtained by forming two panel
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20 to the longitudinal direction of the bonded nother
substrate 90 for the panel substrate 90a to be

scr
t he
bon
scr
scr
pos
pos
pos
bon
scr
scr
be

the*
cla
90

sub
cut

i bed. More specifically, the cutter wheels 62a of

cutter heads 62c are pressed and rolled on the

ded not her substrate 90 alormglthe line to be MD034
ibed Si. 25 In Figure 19, it is shown that the

i bing start point by the cutter wheels 62a is a

ition on the bonded nother substrate 90

i Y1 rares APaadandckits 1°%%V§Fnallqlwlgél @f the bonded

ind e @afb 4 e ttey Qﬁl@ffdﬁiﬁ@ctwrﬁa&m I rddees 90a
ded nnther sub traée 90 al on line to_be

iHAPI St ?a ‘ﬁt‘fi‘i ﬁrFSFleRt cb?) ORRgaRRt to the
|Jhnfg.*dudnaaa5 d:mfermﬁioa{ ongadrhe:ﬁ Itﬂ'ﬁa tmneﬁ%ubdwmlés 90a
scrlbed

b crack nds Acr 0ss,
€ EBEMeR, vhin B SPhroRrAEE SFpade Aheh SRR G pifiacent
marcdvselestrdte Bohmmrﬁrdne shdedeiamwda heng shbdtoratidcudinal
i t h
RG] Bk 1 a0ioBBEEES: P a1 HBRE o of the bonded

m%mw%%t@r @0wved in the X direction at the

sane tine such that the cutter wheels 62a revolves

aro
cir
por
are
to

the

bon
ver
90

1005

und the vertical axis by 270 degrees to form a
cul ar tr yhawiagha suldien vbreafAa of the ypresswdstrate

U ifgd MdHBY S0l Bna lhVerttde GHLLE 69hEBES 822 1ower

revol ving, thepressure of the cutter mheels 62a

S SEEAdEd SHitHare dassiGent B0 9pPPose r eackeqthsT pad being

e elss @ at@epoVeEd |d§1.a|t1rfér gelnef eiBd s@M bheg mqmw across
gg substrate 90. _When the thickness of .15

& SHBLFPAriTGBnEETgRsenror BRI 0fiq front and back
tslu&&lacec bd&c khéobarded nmd tiee b ondiesit nat 190 Adistaaaite of the
mhen theb%% % %S %%I%ngz% i s revol%LE% i s about

el sa Yy one in
In this case, first, scribing line is formed along
one linear line to be scribed S1 along the side edges parallel

to the longitudinal direction of the bonded mother substrate

90 for the panel substrate 90a tobe scribed. More specifically,

the cutter wheels 62a of the cutter heads 62¢ are pressed
and rolled on the bonded mother substrate 90 along the line
to be scribed Sl.

In Figure 19, it is shown that the scribing start
point by the cutter 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 end surface
of the bonded mother substrate 90 along the line to be scribed

Sl {a position for external cut).

When the scribing line is formed along the line to



to 200 pm 20 Wien the cross-scribing is performed by

the cutter wheels 62a as shown in Figure 17, a chip

tends to be generated in the bonded nother substrate

90 at cross points of the scribing lines formed when
scribing to perfornmed in a fi+si2 direction and MD034
scribing is perfornmed in a second direction. 25 Since

a vertical crack which alnpst extends to the

t hi ckness of the bonded nother substrate 90 has been

al r dwdperiibede§ lvbe n swutbianl icrasdr vbirkdexhen@e across the
fir %nﬁf%‘}} Jt):Egh]gl ttﬂl%]éﬁggkeﬁlﬂéé§§oﬁ u Q%Ehzgﬁtl%) ci'aﬂl %ev:tces

in front rst 30 scribing |ine he cut

" whediGs Wiﬁ?&é—hené&ﬂdﬁﬁem%?}ﬁrbﬁﬂ@SFFﬁEe| %Otﬁ% moyad in the

di 1 6£ 141672 M aBer ‘tﬁbnﬁp?art BEbs 885080 @ £ £6§ 1 Qv 28l 60 and
such a chip may be generated when the cutter wheels

5 62a thtn W%%@U@%%ﬁtr’fdt% aavdirg 17k axe mqu&ﬁe&n the X .

10

scr ldixl’é]:ﬂ:l%d’iﬁﬁaltnthées&hé Sﬁllrﬁb rsefdn %ﬁa};&t tHeCcE@SSeﬁg.vheels 62a
portlon of the s ine in the first ection
PG SRR (AF O e Yt o A (k2176 JeSHeER e £orm
scr iadbigigamidiod s es e nign d-irgidiers] $F tEveutcut ter (a corner
wheel s 6%9 revol and G'g3ss the scribing Iine which
has‘ﬁ@gﬁ'éﬁf%§ﬁ§ t'ored ﬁ ong the line to be scribed

S1 wth the pressure to the bonded nother substrate

| ggbgf Ir 2? er S glggleno"?yél nﬁh%%ﬁ_% G?Er eﬁ%%@g%?f%?mtﬂgbressure

15

20

25

30

|ine¢ theseuthen wierks &l tontibe bended Im@wm%lmﬁ-rate 90
Pr event-odueRiaP sbr PARPCENEFE NPs | Ay IS PRARTA c PRIk formed

substrate 90 mﬁen the scribing |lines cross each other.

Vhe®nt tige Pogidedc Modhest SURS tagitee POnhibes dhe taigkpess of

15 Bne2BOndearfasstangtd be £ytd.er mﬂmeﬁh@ 1Ahe BhdRGrtical
the linear. line to be scribed S2 al on e wdth

di r EEECE Tormere 1pakbe bopRsd frddedos | ﬁ?%ea
or t bogwRah tRetdetténarHar1be 696 iBedevolving is about 100 pm

to 200 pm.

When the cross-scribing is perfoi:med by the cutter
wheels 62a as shown in Figure 17, a chip tends to be generated
in the bonded mother substrate 90 at cross points of the
scribing lines formed when scribing to performed in a first

direction and scribing is performed in a second direction.

Since a vertical crack which almost extends to the
thickness of the bonded mother substrate 90 has been already
formed when scribing is performed in the first direction,
the mother glass substrate 90 sinks in front of the first
scribing line when the cutter wheels 62a reach near the
scribing line in the first direction while scribing in the
second direction and such a chip may be generated when the

cutter wheels 62a run on the glass substrates along the
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Sl, the cutter wheels 62a are pressed and rolled al ong

the line to be scribed S2. Thus, the scribing line is
formed 20 by a vertical crack which extends across the
entirety of the thickness direction along the line to

be scribed S2. Then, in a sim33&r- manner, the cutter MD034
wheel s 62a revol ve by 270 degrees to a direction

orthogonal to the Iine 25 to be scribed S2 while

formng a circular trace having a radius of about 1

mm iSFERE Paa Aantie R %1&11 ﬁéj atgreeggipgportion
wheels 192 sbirgmihe1inenin it Bagktsuikaeesofdf andh® scribing
bonded not her. substrate  90. Thus, the cutter wheels
62a 1% 1 Gie tTREMI S P Y ULr i bed S3 and form t he
scribing 30 line by a vertical crack which extends
across the tiret e L ckness directian. al on
TheTine to bt Bordbais mpghofaraorEovictn Fifiee 48, the
cut teart e ehecd2a6 2@ v wd iy addOcroegrges stoibing line which
dir ct| n_ort al. to t e, line.to Sg e

BRef 18047 e B1phl € LIRS EL PR bea 51 witn
r adltuvsa pfeabuue toltlnmbpndedmmtrhqzm stbghra&te ‘-thaitng reduced.
sep n f r .
bac ?rhglhér f gcéé@%% lf: E bon ecPS moqﬁ%rr g%&?%%% eﬁ;goggdmt Sll_lk
Thudefiore ditg acnifdels 1d2esacrodsosgathe ther snd thas, it
Scr '1%690%1%&@ i:Q%Q‘é&@n?%[ 'éﬂl@)gfh:bﬂleoeaufbfné% Xk bonded

bott om surfaces of the bonded not her substrate 90 by

ver fother subgkrake 0 e fhe srfiding Frénéﬁtql?%‘ﬁ/%?h ‘other.
the thickness dlrectlon along the line to be scribed

S4. 10 In this " a ¢l osed, cur¥e i ncludi n

| i near schEQQf 1S o oRat & %f

subsiyr 27 e RrecBr@nd tHeoEtuCkafWitsel GQEC&l‘e taaohgrme linear

t he Rane ubstrate 9 dj_ac i tudin
i ¢ dBBRCHo e Be LA Asriorne skt - S den B fig pane1
ar egubisttiraftews 90a whdchsare bbt@dglomesl te thiem 1me Ity U6 scribed

for @id %ﬁgﬁ ugtmr:hf“ vﬂ?eee.ll.s 56[%3(611 893%@&9 roc.if%fddlong the .

ar eas our I hear _SCri |nes are f
acr ddset e bet isceibed S2. Thus, the scribing line is formed

%q?fé 62arevolve

by a vertical crack which extends across the entirety of

the thickness direction along the line to be scribed S2,

Then, in a similar manner, the cutter wheels 62a .
revolve by 270 degrees to a direction orthogonal to the line
to be scribed S2 while forming a circular trace having a
radius of about 1 mm in corner portion B without separating
the cutter wheels 62a from the front and back surfaces of
the bonded mother substrate 90. Thus, the cutter wheels 62a
are along the line to be scribed S3 and form the scribing
line by a vertical crack which extends across the entirety
of the thickness direction along the line to be scribed S3.
Furthermore, again, the cutter wheels 62a revolve by 270

degrees to a direction orthogonal to the line to be scribed
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circunference for each of the remaining pair of the

panel substrates 90a in turn. 20 Furthernore, besides

t he above-descri bed scribing nethod, a scribing

nmet hod as shown in Figure 19 can be preferably used

in the substrate cutting system®f-the present MD034
invention. In Figure 19, four panel substrates 90a are
formed from one bonded nother substrate 90. 25 In the

scri bing method shown in Figure 19, scribing |ines

al orp ferpangcpi pbEcwlandrage WevdRdaperadius of about

or t hogfaNel cokAe@dfdrtGldiet witHdig: Bégéka‘éﬂﬁgtﬂl’fﬁ 86t90a wheels
are formed in_the nethod as described ab

v or
f or A%y el £ 6rrgt AR BBk BHETERESI? e‘%% hfpded mother
scridigsktStatd be . Crhbef tNéeehStéﬁavﬂéels)Gsatamed.oin@ the line
t he vi |n|t oytsid surf.ace o t he nded
ot i el seriRea s ahd dai 3 Bri b Lipnin ERE op and
li ne)dtxdeﬁrfadaesioslthesbm&dmubhei:ysdorsrtmadte 90 byavertical
therefr é 5” .
wherr the c‘ﬁ}]t e%é $ 64 rsssn\q%{rﬁ3 hﬁwe rgc t g:r q%lckness
sur fohigmes: igifort r@mm ngitttserto shﬂasﬁ‘qlatt@@(ﬁﬂlat t he
start of scribing does not affect the 5 pane

substrates 90a to becone products. Then, the cutter
wheel s 62a ravdhis Wpy278 @bgFedscurye dnpiudingfour linear

or t hegonalng 21588 id RErheakerSetd Beghnd1 ‘Qﬁ'bls@:raft‘érmlag Then,
a circular trace in the corner portion A. Thus, th

- cut HOT FRIBPLE 638 %%Feﬁg%%hq% Pﬁeetlog‘ﬁres@aﬁeoaaagﬁﬁcent
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and 1an @ﬁmltdﬁ@laﬁdlkﬂangdir@@tban DIVERE Itfbaﬂdeﬁrrﬁ@khé\b istibstrate
extends - acro

% t he entlret¥ E %_thIC NesS i 1ar1
di r 88 dF18PE garetah‘élF FOUrL He L FPE&G1BY Lipesyg s 1milarly
tﬂef@ﬁdeﬂ\&ﬁm%&hﬁhﬁﬁg pﬁﬁeleﬁiﬁmﬁﬁratg sEpartiead, dllaead areas
t he s t he bon t her sub rate 9Q

oy PRIt EPRR deriaa SOF RET P 0N 2 e AR gt hdpntire
in circumference for each of the remaining pair of the panel

substrates 90a in turn.

Furthermore, besides the above-described scribing
method, a scribing method as shown in Figure 19 can be
preferably used in the substrate cuttingsystemof the present
invention. In Figure 19, four panel substrates 90a are formed

from one bonded mother substrate 90.

In the scribing method shown in Figure 19, scribing
lines along lines to be scribed S1 and S2 which are orthogonal
to each other on the panel substrates 90a are formed in the
method as described above. For forming the scribing line
along the line to be scribed S1, the cutter wheels 62a is
positioned in the vicinity of outside the end surface of
the bonded mother substrate 90 and the scribing line along

the line to be scribed S1 is continuously formed therefrom.
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a direction orthogonal to the line to be scribed S

are formed in this order. In this case, a chip, which

may be generated 20 when the cutter wheels 62a run on

the front and back surfaces of the bonded nother

substrate 90 at the start of sc¥3 bing, does not MDO34
af fect the panel substrates 90a to becone products. In

this way, four linear scribing lines are formed 25

around the panel substrate 90a. Then, for exanple, for
form ng the panel substrate 90a adjacent in the

| ongi tudi nalp cﬂhﬁ%ﬁhéﬁ‘mg& ﬁ@%e%%%%@d%&?rth%ugﬁfféf%vheels

90, four linear "scribing linés are simlarly forned
acr 2 e entihe franicapfeberkswifagns 9ankhe bonded mother

subgduyrda-BQa.90TReN i hel Q%ﬁétabﬁa&ﬁﬂbﬂé had&smdt NEB¢ect the
scribing lines are fornmed across the entire

ci r Qe st B 208 Jf° (e TSRS Y r of the

panel substrat es 90a in turn. 56 - MD034 After the:
scribing li for ded no

substrate b 8v‘énﬁg‘§’5r‘7}bee ablrﬁﬁoﬁrg?h.%% 27Q degrees

showro hmﬂwmxﬂ@a:mbnlahetbmdlmt bemessbstibatieS1 while

90 i C I|ne s | i_n

supp’)"c;%rrtmé" ‘glhrte%&f“i{l ning 1ce°ro eQI{ gg’gé:gcgng' Thus, the
subsmﬂawg'y@ppdstﬁﬁg anetleZGBthehblﬂ@e%nnhﬂﬂacriped 52 and
Sec@o% o %h’é‘&‘{:%lh%"‘@&% el B %U%%rt%%l t%éfgc% 'w‘i‘zi%hd%xtends

and blows the steam’entirely on the fron
sur ﬁ@@@§50m0$h@ﬂo’éha@mtrmw of | itde ftaﬂ-ékggsérﬂ%ﬁ@‘éﬁlon along

t he 3:&f 1RiHRO tlol BES sE8ved wd to conpletely cut the
bonded 10 nother substrate 90. At the sane tine, the

wat er remaining on the front and back surfaces of the
bonded not h@heﬁulmer@\i@teﬁ@ha&ngrsztar@rét&aﬁbrérmgﬁ%parated

thereto is renoved by the air ?gnlf Hé%55¥? 90, and the

bl oG the ROt PR
sur secdbahgt henbendedngother 1shbst tattee Hrdibed B3 hd S4 in

?g{ Iﬁg J%%F'%%OQ’?%E é\égga&qer %Be 1fn'%et8%ré E’éP%béé rg(;i‘ls’are Formed
in this order. In this case, a chip, which may be generated
when the cutter wheels 62a run on the front and back surfaces
of the bonded mother substrate 90 at the start of scribing,
does not affect the panel substrates 90a to become products.

In this way, four linear scribing lines are formed

- around the panel substrate 90.a'. Then, for example, for forming
- the panel substrate 90a adjacent in the longitudinal
direction of the bonded mother substrate 90, four linear
scribing lines are similarly formed across the entire
circumference of the panel substrate 90a. Then, closed areas
with four linear scribing lines are formed across the entire

- circumferences for each of the remaining pair of the panel

substrates 90a in turn.
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wheel s 62a experience vol une expansi on since the front

and back surface portions of the bonded not her

substrate 90 are 20 heated. In this way, vertica

cracks extend fromthe surface of the upper and | ower

not her substrates of the bonded6rsther substrate 90 MD034
toward the bonded surface, and the bonded not her

substrate 90 is conpletely cut. 25 Thereafter, as

shown in Figure 20, all the panel substrates 90a cut

from the boRdé@InbbresCsibingalénes are ¥o@ned hghe bonded

bel 4, t4k8 QfurAltrditRe FeaeRd sy&Re- rd@s%ﬁ%@@dﬁﬂnng method,

units 21B of the second substrate supporting sectio

208 35 FBOVRr 1P K FHES 1RP « e ToaitPei RgnAesgro iher Sfakgtrate 90

subsin @he cBOtRar$yrDbingeMite® 980 i sandrihd8She Bng§ Wupported by
bonded nmot her . substrate 90’ éEor |on to he dlscarglg&units

s dOSpbt RS bElitFeA e R e B SHP I aAY5SURRGH
SEbsanb;t eh&u@p@amlmgmmetc&ﬁBmg ﬁa’xées II:EIG}Bdrd Titen substrate
the substrate.carr and ,t.he .stea ni
e P Yrad FHOEATd Ror Ehe e eIy BROEHE 4ront ana
sub&hm&teurfaneﬁ-@&tt@ﬁd®onﬁe5fmamhehesabbitﬁaE99o on which

car r é gﬁibﬁelﬁg é'lf're% *2%::5(} Toqgets ?Qx‘néléf&igoc%hég%fe}mnded

are rmve su stra arr .
t hemoitivey Aohbbrate 90 . duchihef seme timep muvtaél@rwemainlng

s %Bef‘he g nﬁ:%é&)ﬁ‘:‘f( %Q@eQBﬁE Q?é‘g%ﬂd%trﬁ@fh?zﬁ substrate

substrate I's change rom bei ng gri pped

cl a®® AEHNBE §h§18‘19amolﬁew@wrbnme@1awr% e‘%F“WQqné’Y the air
ti mag rReligs2le of each of the second substrate

supporting units 21B. Wien the cut bonded not her

substrate 90" is supported by the timng belt 2le of

each of thesgeasnsisylsid att@amlénwmmf bhRgrenfienfHhd back

caultate F‘Serﬂn"'stg R R BEP SRRt = tEo ) Fav A Hee aRaLbing
t he linegsrgpbald shateon! tdld sthebsegansessfibehedtby the cutter
S“pﬁﬁégiggeﬁ%Vééié?féﬁgeRﬂﬁx%%?%%%a%%985r§i§ce the front and
back surface portions of the bonded mother substrate 90 are
heated. In this way, vertical cracks extend from the surface
of the upper and lower mother substrates of the bonded mother

substrate 90 toward the bonded surface, and the bonded mother

- substrate 90 is completely cut.

Thereafter, as shown in Figure 20, alil the panel
substrates 90a cut from the bonded mother substrate 90 on
the timing belts 2le of all the second substrate supporting
units 21B of the second substrate supporting section 20B
are carried out by the carrying robot 140 of the substrate
carry-out device 80, and thus, a cut bonded mother substrate
90' (portion to be discarded) is supported by the timing
belts 2l1le of the second substrate supporting units Zle
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supporting section 20B are circled. Therefore, the cut

20 bonded not her substrate 90' (portion to be

di scarded or cullet) falls down. In this case, the

cut bonded nother substrate 90 (portion to be

di scarded) which has fallen is 3gui ded by a gui de MD034
plate arranged in a slanted state so as to be

accommodated into a cull et acconmodati on box. 25 By

enpl oyi ng the scribing nmethod which wll be described .

bel ow as t h&h&dYi Bra§UbstredesAine UppeeviapHd ap@ the steam

cut tiri eyt £6n 4@ 0anskd He olvavartlibss ke iow én Re substrate
device 70 of the cutting device guide body 30, a

cut t9HF HrVte KLy of the bonded substrate by the
steamunit section 160 can be omtted. In this case,

h i Fi 22, . th tt wheel - .58 - 4
ooa mr e or AEIAT e BUPEREAtE ST TSI (BT AGE 80 Ald the stean
sumunﬂﬂseéﬂiomndoaﬂamuyedmmhheemﬂnﬁtheeuagtmhtbhmrry—out
bonded: ot her Subs! fafig..90;aleng.Lings L0, b Gl Allices 50

t he "not Her "subStr at es an I Scribing
not Her opepst patiethelstatiedef Theisyutydrandsal motdrearlgibstrate

Vm a&lgang .t hj sedLreqtk ons t r
91 gﬁﬁ 85 g?gﬁ ggugg?ﬁa %%Hgo?%%%égﬁaﬁg-$ﬁ% |n:5%%¥3%rs >1
be d&@t belagdordynsyppPibitag b¥ntke Veimirg fRehedleamt each of

vVer theals e HoReK SupiPrdite fSUiRA tShgh unials they, extend
by 80% or nore of the thickness of the nother

substrates 91 and 92, and nore 10 preferably, 90% or

more from synkacese ehtbiad8dherhstBebeatase ' 88Gupported
o .

92. .Thereafter, in the area qutside t ane
S e £ tind reelE, 216 olns tFBS SgESpflacubstrate
91 an@p?ZtihbeunitsmiBer asulbtbivat 6a Figame 22 ,akach of the
scrihed b r.essi and rotan&n the cutter ﬁh ﬁls 6%@

) e% e substrate

al offig®"Re TS |Jhsg FHES BRAYT h&CHBE
substrayesnd9sidadadd whiehtipdegsbefitabade of all the second

substrate supporting units 21B of the second substrate
supporting section 20B are circled@. Therefore, the cut
bonded@ mother substrate 90' (portion to be discarded or
cullet) falls down. In this case, the cut bonded mother
substrate 90 (portion to be discarded) which has fallen is-
guided by a guide plate arranged in a slanted state so0 as

to be accommodated into a cullet accommodation box.

By employing the scribing method which will be
described below as the scribing method by the upper substrate
cutting device 60 and the lower substrate cﬁtting device
70 of the cutting device guide body 30, a cutting process
of the bonded substrate by the steam unit section 160 can

be omitted.

In this case, as shown in Figure 22, the cutter wheels



0.5 to 1.0 nmapart fromthe main scribing |lines M.

In this way, vertical cracks Vs along the thickness
directions of 20 the nother substrates 91 and 92 are
sequentially formed along the main scribing |ines M5

to form suppl enentary scribing 38ines SS. At this MD034
time, the cutter wheels 62a press and roll 25 on the
surfaces of the nother substrates 91 and 92, and the

bl ades thereof cut into the surfaces of the nother

. subst3aes rgesgrd 92d nplked P SRpPRPSEITPEREE Fbstrate 91

appl axﬁﬂatlwéiefn@tméﬁ%asst%tte@z HBUHIRY bSHBSE h@ttﬁar%hbstrate
and 92 and the conpressed orce has influence on

surf ealpﬂﬂq iPHeHte IRe &t idhIthe Radded) W?Waﬁ?@ 91 and
mai rpBEST bbﬁgbhn@aﬂaé\ﬁ)m:c Bubﬁ’t‘ﬁab@@@l&iﬂ@ﬁdy Thus, vertical

For AR A1geg STFTss fEFGGt1anael oy Redipy Substrates

ext aidahy 8D %re seqnentﬁlﬁlﬂ.yefdzl‘mekaﬂmgathéhbim herbe cut,

SRR T W, MO ot e
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are}h@ﬁpxeisem@dtBechethatatheyanSenﬁ1bY 80 omimpre of the
SCI ¢y n é l’:’En%a}AStﬂ Ss‘&%gttggt%‘érf@feamfbhonén more

of the not rates are conpressed an
gap@r@femnldm POF prderestrgresurianed ofmé@ wpsher supstrates
vertgicalpL£rgacks Vm are el ongated toward the bonded

surface of the nother substrates 91 and 92. Wen the
vertical cracks Vmreach the bonded surface of the

mot her subsirhat@ar@branth 9Rea¥hd BatYeHbI A pEhatkuibstrates
bonded surf ce of . the her gstrat

vm r ach eg'; S
91 é’ bYC COEL Inge TG MOdBP oS l}?dﬁ%*? ridhg?. the
i nesther tSudsthatded gtdel s2bsiée aberQBeESbQ‘uiprélsali@g and

scrjbin | ine , i ref.erabl.e that. th
SupBPeRbiE bR St Ras T oda hLaBartsy BRIE AGFIRAAS 1anes
spad¥issoof thbouttiter Suls tira teandlapant 92f whbh t dpaces wE about
SCrighisngs 1 NP RmMEoa P ¥ dl €nePRSES NE WAy 1ines MS. In this
way, vertical cracks Vs along the thickness directions of
the mother substrates 91 and 92 are sequentially formed along
the main scribing lines MS to form supplementary scribing

lines SS.

At this time, the cutter wheels 62a press and roll
.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 force is applied to the surfaces
of the mother subsirates 91 and 92 and the compressed force
has :_i.nfluenCe on the surface portions of the vertical cracks
Vm in the main scribing lines MS which have been already
formed. In this example, the vertical cracks Vm forming the
main scribing lines MS are formed to extend by 80% or more

of the thickness of the mother substrates 91 and 92. Thus,
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the suppl ementary scribing lines SS and the nmain

scribing lines M5 are smaller than 0.5 mm a |arge
conpression force is applied to the surface portion
of the vertical cracks 20 Vmform ng the main scribing

lines M5, and danage such as - c¥d ps may occur in the MD034

surface side end portions of the vertical cracks Vm
On the ot her hand, when the space to larger than 1. O
mm the conpression force applied to the vertica

cr adien \ﬁﬁ%rﬁ‘%‘#@%lﬂ?%@r‘?%% thendo sy Sypstrates 91 and

enoutharaR@mphe s\seld, | 88 vE2 e EatkiradRI™M oFothd ﬁaih scribing
t he bonded surface of the nother _substrates 91 and

92. e dl ieE daRfe Oy o rTHHG ol iang i ghe mother
i nesabafrddes maﬂdwaﬁé 6gmbrag§e&/anarg€hﬂé1@n bottomportions

o whagntas et dibrey he SEreieal tlaBLedh STidiEhoatea
out tafwdie ﬂhxendseddmﬂt batfaubsbfathe Bother 6ubs DB 291 and
DL e e AR A R R S Wb sureace
bondsd thmmh@hesmlw'at@t@@ DYy arsi 4G sudhtlm)ubiletlcal cracks
SCr '\)?d anhhnﬁ'?e qo S?Fgcﬁcégbﬂﬂgﬁe"cﬂ%‘} g@b@ gaEQS 91 and

suppl enentary Scr b I nes cutter
62a 9 achesgppbe §Gb$¥¢§YeO€ uthée e in sGrib By a1ri!dl€t9né45 the

| OWgJo el b@he rC Whbk pgadeveee: £Oc it rh]?c‘;r&? Ghe 'rrgﬁn scribing
edges of the substrate carry-out side of two panel

subdtiP&Sed!500a on the substrate carry-out side of the
bonded nother substrate 90, and a double scri bing

line (main scrlbln 10 | 1 and su I nentar
scribing |ifké& $81PTP geFﬁhﬁgd L the § a%y'ﬁﬁglblng

subgtimaisess &Hﬂ‘a/fﬁtﬁneﬁl Wethfsgdited wE apaﬂel 0 seukmt I a0 emm apart
upBeorE e Pt oEe Py 1ire 85 HFE™ afife 8PRCH, Detveen
t he thiedsupdgementariescsibstgal tnear$y-ami ditee mafirnt seribing
two 1&%@%' MS Lg?tset rsﬁ'ltaﬁie%oéhgﬂ 0.5 mm, a large compression force
is applied to the surface portion of the vertical cracks

Vm forming the main scribing lines MS, and damage such as

. chipsmay occﬁr inthe surface sideendportionsof thevertical
cracks Vm. On the other hand, when the space to larger than
1.0 mm, the compression force applied to the vertical cracks
Vmon themain scribing linesMS isnot enough, and the vertical
cracks Vm may not reach the bonded surface of the mother

substrates 91 and 92.

As described above, by forming double scribing lines
of the main scribing lines MS and the supplementary scribing
lines. SS with predetermined spaces, a plurality of panel
substrates 90a are cut out of the bonded mother substrate

90.



the substrate carry-out side of the bonded nother

substrate 90. When the side edges of the substrate
carry-out side and the substrate carry-in side of the

two panel substrates 90a 20 on the substrate carry-out

si de of the bonded nother substdtate 90 are cut, the MD034
cl anp devices 50 hol di ng the bonded nother substrate

90 is slid toward the substrate carry-out side so

that the cutter wheels 62a | ocate on the side edge .
portion | o&dddeoR3t he & dMagamnfegr +yleatratipiqa scribing
t he hondad, FENEGtREngURSHE BtARD: rdthah 9 0l 8ultPL the bonded
substrate cutting device 60  and the | ower subsirate

cut tm%lea%@ueétmtﬁ POePw WY ﬁéwhussePlsu%%lPaPS Jsﬁﬂes of
and e nladWescgbd@ g Alihe82MSCahidlathd hApilddeitaie@lcribing

62a of th b 60 and th .
5 | onc et JRE GURLSTHLAEYF B /DL 416 BIPUBREBhEFBiputting
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30 afettilte s0dmathe l@fwd:d'@ubaﬂ:ehte lsdnﬂiﬂ‘laigsd@@ace Y0 hen along

subst.r carrysout si nd cIo 1 1

of et Rarsy o the “{fpERErE EREch pherRabEaps  tho panel
f r ammbkkraAleeng0aln theenshotratod ctihreyspdé siidre ofathe bonded
dou (

*Prloet %gj%?‘?%‘?fe%é]a?? ?gﬁp%ﬁ%h?b rlé.gg.)%g%lr];e MRQgﬂ scribing
and Jmm@ MSildenédgerrlementary rﬁ@ﬁm 1ineobSihelpfarmed on
subsiyeat:g 4208 Flg@g Bhetﬁgbﬁﬁﬁfaﬁéréé/rf’jmoét des AOGF the two
close to the frane of the main frame 11 is cut. 5
ThelP@@ﬁtleﬁ,Ub@GE@Itéss@rqaol ng lines (main scribing
lines M54 to MS6 and supplenentary scri bi ng Iines SS4

‘'to SS6) are_ fornmed in parallel
a sinilar Wﬁﬁﬁéﬁft?ﬁU§E

2 s tabed lohitdd S8R stipoichentary

sub%urabmg%anleome@rmf@&nme alohst talee sdder ydaels of the
si de i rection.al on 11A

rese |t§€| SﬁFrYTﬁEr%Ja‘g?e?fe ﬁheeg%f”& R@n?%os Yegkrates 90a on
panghessiiss t pAts Giary-ahuingitibeofifer bguiddd maiher3bubstrate

andQ‘i)I?ewilgr\";\E{heg 1%% eagessgf the substrate carry-out side and
- the substrate carry-in side of the two panel substrates 90a
on the substrate carry-out side of the bondedmother substrate
90 are cut, the clamp devices 50 holding the bonded mother
substrate 90 is slid toward the substrate carry-out side
so that the cutter wheels 62a locate on the side edge portion
located on the substrate carry-out side of the bonded mother
substrate 90. Then, the upper substrate cutting device 60
and the lower substrate cutting device 70 slide along the
upper guide rail 31 and the lower guide rail 32 so that the
cutter wheels 62a of the upper substrate cutting device 60
rand the lower substrate cutting device 70 are on an extension
of the side edge of the panel substrate 90a on the substrate
carry-out side and cleose to the frame 11A of the main frame
11, which is close to the main frame 11. Along the extension

of the side edge, a double scribing line (main scribing line
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15 side edges of the panel substrates 90a are cut by
form ng double scribing lines (main scribing |ines M7

to M512 and supplenentary scribing lines SS7 to SS12)

al ong side edges of the panel substrates 90a. 20 In

t he above description; an exandle -where doubl e MD034
scribing lines are individually fornmed has been

expl ai ned. However, the present invention is not

limted to such anethod. As |ong_as the double

scr iMihgndi sierp kerer bRRE F W idHE S hdnesFR) deyéerprdy hand the

pan%@@atg@aefésg% Y £RRRhROLL £ ¥ Qﬁezﬁaﬁéﬁdsuﬁ%rate 90a
exanp doubl e scribing |ines can be fornmed on

i d@re&&@ssePSFﬁetaaﬁ%Frg uBYE rHR ag@ac&;?S&srcﬁgt%ﬁeframe 11a

SCridH Rthe nidiey frigid a4 d sux .pl an view for
illustrating a scribing. 30 pattern for cutting pane

substrates 90a out of the bonded nother substrate 90
by using douhle&eﬁfﬁtiehi [Ndloubles sefrithimg r]HJmBsS(Imidjjmg;cribing

i nes, NS t he ntar scrlbln es S.
i ShaE R R R R S ¥ FEneld 554 to
62 -S9¥D03%e fnmd@@l mphmls.@ﬂsw.ahetm@ faramec Al Aaf oy similar

fi " $la tn%rel %Q fﬁo'd’éeéd gstbef ‘EE éf‘r glggtﬁrg%esrbég 1Ddcated

ordér 1o Becone’ four nel a arranged i
t wo qm\hémaﬁ@ubts\mact@ my-wthglﬂer 9111 i @ewm@mmlong the

D %Q%EE§HQQQ%IEOr%%ﬁ%d%qg%ﬁ .t wo panel substrates

90a in a first row a row direction (horizontal
direction in the flgure) and is spaced apart froma

si de edge Oﬁ'hEE@aEQEQ'eCfé'gﬁﬂEﬁrngsﬂ@§th&bQ ];%}1@ 808stthees 90a
rom/dlrectlon rD&ge deterni ned space.

| i né&1Pag bh seue Jc%?r%p‘oﬁ&saf‘é EPGel%‘ﬁ%Esg%’féj‘% il 32.
two sria&eledgaubsfr thesp&el i subhdierd t& St ravuth b3 €orming

I I bstrate 90 .
Ch bl rroBbee t ReE (BT STt ISP g8 Migeto ¥tz ana
tmosp@pebmsubaryase31ﬁﬂaglInnédussye¢on5812m/a&mmglsmde edges

clogg ke BEnRI"ElLnBERELLR! §9a202

In the above description, an example where double
scribing lines are individually formed has been explained.
However, the present inventionisnotlimitedtosuchamethod.
As long as the double scribing lines are formed along the
side edges of the panel substrates 90a, any method can be
used. For example, double scribing lines can be formed on
the side edges of the panel substrates 90abyusingone scribing

line.

Figure 24 is a plan view for illustrating a scribing
pattern for cutting panel substrates 90a ocut of the bonded
mother substrate 90 by using double scribing lines of the
main scribing lines MS and the supplementary scribing lines

SS5. In this example, the mother substrates 91 and 92 of the



15 in the first row, and is spaced apart fromthe

second line to be cut D2 by ,2 to 4 mm The fourth

line to be cut D4 corresponds to side edges of the

two panel substrates 90a in the second rowin a row
direction (horizontal directioredn-the figure), and MD034

- is spaced apart fromthe other side edges of the
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bonded 20 not her substrate 90 along the row directi on
by a predeterm ned space. The fifth line to be cut

cor reyptaftignathey gaisfgexte 010 tage satel2 i thigtsds @Daalghth

In & fidStCBeUBRLD ONEhE 19@331% +33s0bE-@6EI §8 become Four
(vertical direction in the Tigure), and is spaced

aparﬂaﬁeﬂoﬁ%r@it@é 88@ea-'6¥a¥1ﬂ%db76hd%‘{ﬂ’ FeFRepnd two columns.
substrate 90 al ong the columm direction. The sixth
Ilne to be cut corresponds to the side ed

s of .
5 the tuo pandbesEresf aice Eog FiEOCPTFSEPaaiE fp side edges
vvh: (035 weﬁahesesmhwﬁl s 80 S hraaf £6s 82 0RGd driiy arsecintkction
(040 .TESVt I.ne t.0 cut D7 corresponds to
IR b S aR ehgetraEe) soahd R faddt apart
seccﬂmbnced lﬂ".i]iﬂ,e wfiigeh ceff echd demdesi infodhepan elubsilrstreatdds along

202 i 1RG 41684 £0L e B 2o SPAGES ARRIL. THATLAOEN 1ine

The t@i giet [edti M2 t@onbweesmndmt@osv.éspeﬂggm oft Fhesitake panel
edges, rtal"?:%é acg'{‘ﬂae £ £ 2b&S withéh | bR el 8o SEE Ehe panel

col um a ong the ection vertlcal di rection

in SwdstirgieeP0agh ? sSepRRGFWpatihef thardhéinenhke e cut D3
Si d%o%%%o%fast he qu&daewggéﬂ%rf TS e %Q;bat%&ééwe:ma in

colum direction by predet.erm ned space. ‘1 n cut 19
suchh® B56RARE ﬁ%‘f’h‘@?l%b%ﬁ‘? é’tlé’sé’otof FP%tPa“‘?%eSUbStra es 90a

cut t:,e::r %@efirﬁﬁ&r@iﬁ? eﬁi@sl%e@p&&@dr apbed ﬂfgmgthé CHDlecond line
exanpl.e, t he rstt ourt nes  t e c to
D E8 et B 2 trdiim- Fpedouskn LS fode € g beonas
I I ne® Ybdd ddgdblE ahe tﬁorpmmbb;suwuraaﬁs ovacks the second
hlcknes§%$

havi d . ,
he g HEA Bopetisateiin TBRE1 8hnrpl At IER 18R £igure)

and is spaced apart from the other side edges of the bonded
mother substrate 90 along the rowdirection by apredetermined

space.

The £fifth line to be cut D5 corresponds o side edges
of two panel substrates 90a in a first column along the column
direction (vertical direction in the figure), and is spaced
apart from one side edge of the bonded mother substrate 90
along the column direction. The sixth line to be cut D6
corresponds to the side edges of the two panel substrates
90a in the first column, which are close to panel substrates
90a in a second column. The seventh line to be cut D7
corresponds to side edges of the two panel substrates 90a
in the second colﬁmn, which are close to the panel substrates

9903 in the first column, and is spaced apart from the sixth
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surface of the upper and | ower nother substrates 91

and 92 15 of the bonded nother substrate 90. In this

state, the cutter wheels 62a are pressed and rolled

along the fifth line to be cut D5. Thus, fifth main
scribing line MS517 is fornmed altchg-the fifth line to MD034
be cut 20 D5. Thereafter, sixth to eighth nmain

scribing lines M518 to MS20 are forned al ong the

sixth throu eighth lines to be cut D6 to D8 in this

or dekingy ’fp?gﬁ,lomg‘- &%d bvoRatPng THe PBeceitglkhwhibegsto be cut
62a 5 eBgrbBponakt fo NOHIRe iU N ol 188 t® pRReEWuddirates

|nturn|naS|mIar manner. | n this manner,

af t 304 e 19 SECORd SodE FHMS Fherolumn FiRgotinas artical

13 tpiMeAbrhe 108 rfﬁ.@u&% )sUsha ifd Epbicedlapart from the other
suppl enent ar% scribing line SS13 tqQ forned aI

ALEhS HihAed B ERnT SRS Qf AL, Fhg oLamn

t he Qiddionigel s Aald tteamimal edgeegortion of the

bonded not her substrate 90, which is on the opposite

side of the panel substrates - 64 - MD034 90a with
respect to timechittsbhgrmiah a@dﬁa@nbthermiStnﬂ'ﬂd}%a first,

:g?l q}eggua[bé)#%h%éi§t lar.oe ﬂ}\'}ée%%l Ca?il&?:rcgc fgftlgﬂ forexample,

fi réitherrﬁﬂ-ﬁsﬁictﬂbfwgrthllrﬂm%t@ brtent lftlovbavr B84t he this order.

,bon%%ssu face o6 :E&E RIS 3Sul Eﬁtrfgat:lﬁﬁe%]ﬂéﬁlg 83 ﬁlG are

t he. bonde not her strate 90 an reach the bonded
surffé’éféleéif byh¥exdieal supskpraba¥ing depthyrof Q@ or more of

phe&@x@eﬁﬁﬂcﬁﬁe%és?ﬂ&f QS ABkheet §u9§t£5€e§|§§hnd”§2rErom the
scribing line M513, and the _bonded npther substra

90 8T, @P%PénEhFHéPP?¥sEtnqwﬁ1°We§cF‘P$Pﬁ§ FPHEtF/EESS ab and 92

NeXlof aheeGRmdca Y i tsiins tsertdigny | ine SS14 is
formed al ong the second main scribing |ine M514 by the

cutter wheels 62a in an area opposite to the panel
substrates 9@athis state, the cutter wheels 62a are pressed and

rolled along the fifth line to be cut D5. Thus, fifth main
scribing line MS17 is formed along the £ifth line to be cut
D5.

Thereafter, sixth to eighthmain scribing lines M518
to MS20 are formed along the sixth through eighth lines to
be cut D6 to D8 in this order by pressing and rotating the

. cutter wheels 62a along the sixth through eighth lines to

be cut D6 to D8 in turn in a similar manner.

In this manner, after the first through eighth main
scribing lines MS 13 to MS 20 are formed as such, first
supplementary scribing line SS13 to formed along the first
main scribing line MS13 by pressing and rotating the cutter
wheels62ainasideedgeportionof thebondedmother substrate

90, which is on the opposite side of the panel substrates
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with respect to the second main scribing Iine M514,

wth 15 a space of about 0. 5to 1. O mmfromthe

second main scribing line M514. Thus, vertical cracks

on the second main scribing |ine M514 extend toward

t he bonded surface of the not-heé&4d -substrates 91 and 92MD034
of the bonded not her substrate 90 from the surfaces

of the nother substrates 91 and 92 of the bonded 20

not her substrate 90, and the vertical cracks reach the
bon®dd withfeespett tive thet hbrstutsiy sradbdndahiing21513, with

acr %S%PEB@ SPLAESLY o &f tBhf é%@rquo%ﬁltﬂesam@t Hhid R@ribing

hi's. way, the bonded nother substrate 90 is

cut ldinenYSiRe Brtondentiicadcerpriig on ithe fArat min scribing
Al ong rieh g1 G tIRA 2R e il 2wt deh e #f Qlllfet other

mai n scribing line M516, third supplenentary scr

T G UhSS PR AR 0% B0 TF A Ao RERAREyMSERE ! ST TRES 90 and
fﬁl&e&r&; t&%smﬁ@lﬁite\delsﬁﬂfggd@@_ﬁ&h@?lﬁlr%& d@m@&d irfta® els0 91 and
e supstrates 90a us e bonde
sub&ira é‘cgo a; BheRenERAbi %??‘g}r%u‘?é’é‘?%%ge‘ffﬁerefw #1331% first
SCI imaiimg slclrti@ﬂrﬁjl&:.n@nﬁsﬂhte famudr ttihembion dedr mbltltn@ri ismbstrate
65 - her after I he fi
ei g%t hlr%a\icrli1 é: [ né‘srs fi?lt% %I%fg) %ﬂ tnr;‘\t Mo13.

ei ghth supplenentary scribing lines SS17 to SS20 are

formed on the gi d%estoenm%é‘ﬁdt ?.Ie%%t %”Slgriﬂ?ﬁgir%ﬁé SS14 is

90a respectlvely rst main SCri
| i nEonBed aleng fhessecerid mnln seriping LingM3BL by thegutter

bet yaeR15hgahhif damz%as ebb%a&el tsetﬁ@lp%r?ép i trates 90a

fourth main scrib % i née"M516. Thus, the bonded
not WéfthsEB§PF=‘§ftet°9@ &r §eé’9PdaF“éFr@‘ FRELPLRGh ligeeMGhdn With

mai g §§édz@'dﬂabbﬁ(‘é30 5/&307 1t.9 %&&c&n@h@n@@@@ﬁa&rﬁn scribing
portions are renoved a result, 1Q four

B s piagEhE. BN cvapt oAb ErAGKS ap ShexSBCoRAd {7 spribing
to ekight ismai BxsenhdbitbGalridn€he bonded surface of the mother

substrates 91 and 92 of the bonded mother substrate 90 from
the surfaces of the mother substrates 91 and 92 of the bonded
mother substrate 90, and the vertical cracks reach the bonded
surface of the mother substrates 91 and 92 across the entirety
of the second main scribing 1ine MS1i4. In this way, the bonded
mother substrate 90 is cut along the second main scribing
line MS14.

Along the thirdmain scribing line M515 and the fourth
main scribing line MS16, third supplementary scribing line
SS15 and a fourth supplementary scribing line SS16 are
respebtively formed on the side opposite to the panel
substrates 90a. Thus, the bonded mother substrate 90 is
sequentially cut along the third main scribing line MS15

and the fourth main scribing line MS16.



M513 to M520 are forned between end surfaces of the

bonded nother substrate 90, nore specifically, forned
across the 15 entirety of the lines to be cut D to D8
formed across one end surface of the bonded nother
substrate 90 to the opposing - ctther end surface. MDO034
Further, the first to eighth supplenentary scribing

lines SS13 to SS20 are respectively formed across the

end surface or one cut surface which has been cut to

20 t he oppodheyestiif@ar eadonarihr £ifitht e edighdh main scribing
sur flﬁqw.ees mER§ Qéﬁﬁi’éf :ﬂ‘f@iﬁ 't%nekﬁhf:‘ﬁt sﬁbﬂérﬁ&nf@r}} N&ribing

in whic rst to el mai n scrib
||nésmes1§stlo7 tosS6 28r érﬁoﬁﬁﬁmegc%s%h%h%l%wm&%/ﬂ& to the

t hefﬂdrﬂﬁs b e Hls YD rdspdd e dheiamentide @t nain

surfaces of the bonded nother substrate 90, the fjrst

510 RS SLgAPENERL ar Jnd FHDiSFEORG RedPoRgEibongsiEre 514,

acr gas bbewess &gl thd&ﬁ&ﬁ&lﬁ)fsdﬁienlb@ﬂiﬁéde Mot end the fourth

Tho MR REPADERE b SRR CopREitenE AR, DERAPBIRG I Thaubstrate
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SS18083@&re0 citte a352(Yy athe fdrftd tac redsdh thn enaciut ssmjftaarg lines
of trlge.t”}) onlqgg? an tuhr%gec§Ubsmgrggoﬁg a&%%e?rpo%oe nﬁs a result,

ot her Sur rgur e pos
spafenhramamtelf ddmptileer sorddaemehn g fodda@ igfed.he rmt her

gl ass substrate 90 by about 0.2 to - 66 - MD034 0.5

mm may be the start positions of the first to eighth

mai n scri bi A3 thiksapBlthefissido ghghthmaigy sgribing lines

pos'l‘*fS'l@”%o M@Zéré)ﬂ; Yrriet HetwlhebnANgdusHaE8SESE Bhe bonded
about O. 0. mm may be end portions of the first

to éiog‘-ﬁneﬁ ﬁﬁPﬁt§éﬂebPHg msrhm%cm%a%lovwsﬁzzﬂ% gqfiass the

casentWheryl be eHEtEindber) Hdeatane aaasse.@bnww across one
roll ed on the nother substrates 91 -and 92 o

honGBE STt a OB PARGCSIS thaR ABR LS B0 i Fap opposing

for nsith@rthjshg% Eufshcdl Fﬁﬁtﬂisjht m@uhmsgafd é'tggth isupHlementary
vert ext en I N a

FroRE=aPHBg FIHEmotSThd % SFEhi AES AT BRI T Bhve Ly Tormed across

the end surface or one cut surface which has been cut to

the opposing other end surface or the other cut surface.

The present invention is not limited to the method
in which the first to eighth main scribing lines MS13 to
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 scribing
lines SS13 to SS16 across the one end surface of the bonded
mother substrate 90 and the opposing other end surface, and
the £ifth to the eighth supplementary scribing lines 5517
to the 8520 are formed across one cut surface of the bonded
mother substrate 90 to the opposingr other cut surface. As
shown in Figure 25, positions spaced apart from the one end

surface of the mother glass substrate 90 by about 0.2 to
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with respect to the scribing start positions. Thus,

the first to eighth main scribing lines M513 to MsS20

to be formed reach one end surface of the nother

substrates 91 and 92 of the 15 bonded not her

substrate 90. Simlarly, even tdeough the scribing end MD034
positions of the first to eighth main scribing Iines

M513 to M520 are in front of the other end surface of

the not her substrates 20 91 and 92 of the bonded

not Her5 gubaamthe dle sttt wesitdanicf headdssth ttheighth

Dt Rers o8 EQ‘?&E_BQ ?l?ﬂe@@& 197 t%xltﬁg N || Enﬁ@lrﬁfiéﬁlﬁ‘g positions

di rect’i on, rst to eig mai n_scribing 1ines
MB13nt §r%2@ft ésbéhﬁoPﬁBGrr @ﬁ@hs'tlﬁ%a%‘?ﬁe}?y eHPalrd ocde 0.5

of tiemERt b8rend Worltian@So2 1tk At 2o dDhRtENAYEN scribing

that it is not necessary to formfirst to eighth
suppii@sh sl 4@ iiafy 1i nes SS13 to SS20 across  one
end surface or one cut surface whi ch has been cut of

t he not her trate 90 1t h th

end 30 surf iu %%Sﬁ% %T’n %Fﬁg%egl}f%‘%}% gggoaﬁ‘grpressed
showmd noEilgdren e rrpdthjem subsappteprIhtazid/ 92pat eche bonded
apart m..on rf ane . .

ot o e RS cERfe 38 (o, BeRepRln S MG iy EPL A ARG s eirst
of ttieeebghtibdnarin is@rm;m itanesg{lﬁb?y to ¥320, Npo3icdl zracks
to %xﬁe‘ﬂ@ {RYRe a?ﬁd?‘ﬂ:oﬂ@%b ngﬂe’ ééfl%fng direction

[ |nes 3to

ei ght suppl enentary scr
Si ni&hl Xe speet ito; %SpﬁleBEtSfcﬁrtt pesdthenseddpus, the first

sur tl:%C@l?ﬁtﬁ Lrﬂaﬁlué Eﬁﬁﬁlngﬂﬁﬁ%uﬁs 93 2[:6 HSQOQJ%F@UrrK)@d reach
end posi tions of first to el% Supp ement ar

scr PBengneai ﬁ@§f88f3°fot]$€2®°t s td 3fe of the

fir gbnHede @i rMaubsteitel #@ . | i nes NBlS to NBZO and
the first to eighth supplenentary scribing |ines SS13

to SS20 nmay be formed across the one 10 end surface or
one cut surEamelakileh besnbersughttid ddieibing end positions

" of the first to eighth main scribing lines MSlS to MS20 are
in front of the other end surface of the mother substrates
91 and 92 of the bonded mother substrate 90, since the vertical
cracks inthemothersubstrates 21 and 92 extendinthe scribing
direction, the first to eighth main scribing lines MS13 to
MS20 to be formed reach the other end surface of the mother
substrates 91 and 92.

This shows that it is not necessary to form first
to eighth supplementary scribing lines SS13 to S520 across
one end surface or one cut surface which has been cut of .
the mother substrates 90 and 91 to the opposing other end
surface or the opposing cther cut surface. As shown in Figure
25, positions appropriately spaced apart £fromone end surface
or the one cut surface which has been cut of the mother
substrates 91 and 92 of the bonded mother substrate 90 by



not her substrates 91 and 92 of the bonded nother

substrate to the other end surface or the other cut

surface of the nother substrates 91 and 92, and the

other of the first to eighth main scribing |ines M13

to M520 and the first to 15 el git h- suppl enent ary MDO034
scribing lines SS13 to SS20 nay be forned across the
position appropriately space apart fromthe one end
surface or one cut surface which has been cut of the

not Ker2 $oblt bamegnay] bendt et ghoshieldonhded tiket idrst to eighth
SubShig®emelft 4y POSLEbORS MhAdONGseh P SEBS! Mthilariy,

surfa er cut surface of the nother

- subfasditd ] lamérgzt ofi g ethen end EpaﬁaVPeW-”f%‘%t surface
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11 gst rAfddlg ANOHRLT0 . 55Gind R0 AT bt idHd 1930 e £irst
panel” substrates 90a out of "the bonded nother :

subdir £IGNIE UPRIAMENS AT ST TRiHbd 185 1515t thFS20-

second main scribing |ines M513 and M514 are forned

by the cutter wheels 62a, al (st.,and s nd Lines

DY e oot B, dnsoR ek tbt igre L Parn K ibing
al ongnetshe1S1x itoMsA0 dinde dthieO IF iatsa: rtesm@ihrelsyzpplementary
forned. ver.t.i cal ra ks |ch exten

of" B Bk, st ssRE s e o e £cpal e one
92 fendmstiref aser foa:cmeofcmthsunﬁatdaerwl'mmsm é:@eﬁll cartd of the
92 florhide BARARILIBLNGS SHPY BeCrndObod 868 SRILRL §urﬂ>strate

t he area be and 'second” main Sscri
i n&9 NVBE3 odhervEng Sﬂlnrfftawerrmrn ther iodiheg Icude S@gﬁace of the

Nm%%th@luﬁls Ratbleoiiddd dd n%ntdo th@ 6¥hePSof! W first to

the verti cal 3lrect|on is formed by the cutter wheels

62aSighdhy rrim sexgpiegeddaef HSlidhiteyMS2esndsthe £irst to

f or grdheR ddisH Sdrikh t DBPSEFI B1H§ 1M ONEL £6 6B EBe Formed
90a beln% Bgaced a art fromb5 the fifth nmain scribin

| i nE°KBE et 0 aRPTPRY Iahely §PafcesaRatt, fﬁ’f%gthe one
fifeRameurrace birngnk &atl\/Eiﬂ‘faﬁ:é whhahf hials been cut of the

sup nt ar cribin 3?1% ect vel r 0Ss

CheRpERer aRUsEERbRE ThidG IR BEnbOE TRAdabre Y Substrate

M5140 tbepositions in front of the other end surface or the
other cut surface of the mother substrates 91 and 92.

Figure 26 is a plan view for illustrating another
scribing pattern for cutting the panel substrates 90a out
of the bonded mother substrate 90. In this scribing method,
first and second main scribing lines MS513 and MS14 are formed "
by the cutter wheels 62a, along first and second lines to
be cut D1 and D2 on the bonded mother substrate 90 along
the horizontal direction are respectively formed by vertical
cracks which extend to 90% or more of the thicknesses of
the mother substrates 91 and 92 from the surfaces of the
mother substrates 91 and 92 of the bonded mother substrate
90. Thereafter, in the area between the first and second

main scribing lines MS13 and MS14, fifth main scribing line
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10 fifth main scribing |ine M517 runs over the second

main scribing line M514 and then is inverted by 180
degrees to formthe fifth supplenmentary scribing line

SS17 so that the fifth main scribing line M517 and

the fifth supplenentary scri-bigg 4ine SSl7are fornmed MD034
continuously with one scribing. 15 Thereafter,

simlarly, in the area between the first and second

mai n scribing lines M513 and MS14, sixth scribing

| i né1NEL & jand dheed 1\ht Adneutoebewhasl BS G2kong Oefge vertical
S| Xt(%.réé@foﬂ 0; Der GHhe &8 aeﬂet Bﬁ%tle% w\é%&ge%ztao fa@fdnflfth
sixth 20 suppl enentary scrib l'ine SS18 on the s
oppc¥inmlensn i ayey p%@@bmms%m@%ssﬁéa e &oxBRd m?olréle side

Mandpo d34d l&%rthe PAKEN! S Pa 865 Va8 L h§ SR éEQrt from
seventh suppl enentary _scribing lines SS19, and ei

mai rFR&e i qﬁ;WQHEesHBZ@léﬁd11€P9W§H7SB§pPBﬂ%Ft%r@ £5'1.0 mm.
scribing lines SS20 are forned simlarly 25 in turn.

Since the fifth to eighth_main ri bing lines

VEDO and t hd™ FPLR Co5%i it an b kg ind Bifg #8617 ana.

i nahe Sbfth kﬁpﬁﬁﬁeﬁﬁ&ﬁyamddhﬁe £517 zpdpeetdnedly cross
scr.i.bi ng 13 .andMBl 4., i d

ver?#%%? ffgcﬁ%éf maﬁﬁes? E%né %ﬁ%%%on&gh%%§q£514 The

scnﬂmﬂﬂ;lmamn;$¢ﬁib1ﬂgilina-Msaﬁhrﬂﬁstbeebom@edsecond main

o AP SRS, Uity hoseedd 14 g

fi r floraniheetbhith maiop lemendiany Bpiﬁ‘éblwsll?wl%m@ﬂ‘lglﬁo that the
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and ﬂft@ﬁh{al%f ngb@ﬁ?ehlﬁé b § At £33 99% ¥ & @PiRPPALmentary

Bef ore the substrate is cut into thé
pai ﬁq;flhﬂms phpe FS3URRe BeERC Y GLIEA RS 1o HEh ogR scribing.
area of the bonded nother substrate 90 which has not
been cut is referred to a second 5 substrate portio .
S0c. Next, FDeTRENkeTn HIBLHE B5( BF, i SFRe RRfCBRR the First
SUb&hﬁaéécﬁﬂﬂﬁnalﬁ: Beﬁlwhg i e MSeGontd MSi1a ,Seikbh Eribing
ilne MS18 is formed by the cutter wheals 62a along sixth
"line to be cut D8, and then is inverted to form sixth
supplementary scribing line SS18 on the side opposite to
the panel substrates 90a in a continuous manner. Further,
seventh main scribing line MS19 and seventh supplementary
scribing lines SS19, and eight main scribing line MS20 and
eighth supplementary scribinglines SS20 are formedsimilarly
in turn. Since the fifth to eighth main scribing lines MS17
- to MS20 and the fifth to eighth supplementary scribing lines
. 8817 to §$520 pass across the first and second main scribing
linesMSl3andMSl4,itisensuredthatverticalcracksforming
the first and second main scribing lihes MS13 and MS14 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 scribing lines MS13 and MS14, and a

pair of the panel substrates 90a are obtained.
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M514, the cutter wheels 62a are pressed and rolled

along 10 the third and fourth lines to be cut D3 and

D4 on the bonded nother substrate 90 al ong the

vertical direction, and third and fourth main

scribing Iines M515 and MS16 -arégg forned by vertical MD034
cracks extended to 90% or nore of the thicknesses of

t he nother substrates 91 and 92 fromthe surfaces of

the 15 not her substrates 91 and 92 of the bonded

not her substrate 90. Thereafter, in the area between

the third al oW the s%’s‘%:%‘ir'%gtl 3[*3’5?”?3"%1% the panel

M516, ninth main scribin
suppiuesnaigs &0a @u“tn@hw e &l ddganPht bhe | horded mother

be ipdB-HORG tvhgcuqﬁé Rt BlekaCltifNis LRHS 1 8028 second

scribing line M522 and tenth suppl enentary scribing
| i nSUBSEXALS RRFEIRN tWRh |ine to be cut D10 ,

el eventh main scribing line M523 and el eventh
suppl ement a l'ine 8823 al ong el eve

scribin nt h
line to be &%t"tDllaSa BoFRe 1t hF HEPRes &8¢ Eﬂ ng % ﬁée second
M52 45 viyack rtaned f;ioli-t&mpbeﬁemwtw Stid Biergnldi maisS2etribing line
an e Ifth line t e cut D12 ar
seq ﬁalﬁqﬁ}e %UG %ZF @ﬁ?ar?éﬁessfos ik ersc']E)](')ad along
SO0 a&het mhd.n:dsand rfs:ufmn diaed fourg lcutnBBramstDidbpngthe bonded

i NG sﬁ?%t&@%g 96r gllﬁm tPﬁesvee%dc uﬁi%e@ttﬁon 16% third

pOI‘t I O pane strates
is aggt £030tht masnnmrn?et@sslames Ih'éﬁlft padf M61h ave formed by

t V\’e'vfe%h c%?,p Rr-aaRAt éﬂﬁﬁ&éhbté‘gadﬂ RESmorélof kneo4hhicknesses

Cross Irst and mal n scribing |lines M513

and a#sibe rp:@th@xgeﬁﬁquratem 91 apd392 frem khenspifaces of the

Fi gt néh sa%ﬂslaee% YL éﬂ@@tz of the bohséa mhéfnsmastrate
mai n scrl bing lines M513 and MS15 by about

. 0, 5
mm Ry FlegsRiict dfs e ares breiesd (tha ftmrd and ourth
SUpﬂ‘a@.@ieﬁb_@ﬁ.bln§cliﬂlé§1MdllméﬁdﬁféﬂsI RQidIMmalif Secibing line

gﬁ;&s&‘ﬁ%@é?@i%@{ %@pﬁ&ep&ﬁ%@r@gséglblngth_nteoSgﬁl th.ong ninth
line to be cut D9 along the vertical direction, tenth main
scribing line MS22 and tenth supplementary scribing line
§522 along the tenth line tobe cut D10, eleventhmain scribing
line MS23 and eleventh supplementary scribing line 5523 along
the eleventh line to be cut D11, and twelfth main scribing
line MS24 and twelfth supplementary scribing line S524 along
the twelfth line tobe éut D12 are sequentially formed outside
the panel substrates 90a so as to cross the third and fourth
main scribing lines MS15 and MS1i6. Thus, the second substrate
portion 90c is cut, and a pair of panel substrates 90a is

cut.

It is not necessary that the fifth to twelfth
supplementary scribing lines SS21 to S524 cross the first

and third main scribing lines MS13 and MS15. For example,
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SS17 to SS24 al so extend in the scribing direction.

The fifth to twelfth main scribing lines M517 to M524

are cut across the entirety of the main scribing

lines M517 to Ms524. 10 In the case where the scribing

lines are formed to cross each/®ther for cutting the MD034
substrate as descri bed above, as shown in Figure 28,

first, the main scribing lines M513 to MS16 are

fornmed on the nother substrate 90 along the first to

f ourash shioves inoFpgurgt2D Res Dalonmdn Aeentt RE Fhetfirst and

Mai plSr & Gl iRy Eerhbﬂﬁ?l\ﬂﬂemﬂsltdﬂﬁn@ f&hs w@b@mﬂbaayto 0.5

scribing line he sixth main scrib line N518
and Mth@ag] ge ﬁmdsa%ﬁ L9RAOd FhecEIHiInG THelEth gunpenentary

seveidipmBid 156esB007 tol 8620553 sndntdeasevepbhtical cracks
suppl enmentary scribing line 5519, and the eighth nmain

scriifEYaY deevEds thn OtF‘é%iFB’Ht%u%l%‘&%‘b'f%’F%n?%%Plng lines
Sﬁ r I%Bmtblsm.b&?.@o Bﬁ}ﬁ:efniﬁ fiRdHeOsELsPERY iditlet timMSThe £ifth
the first n_scribin i ne, M513 Qu nai_n

Sor et WA Suerethact iR MY €8 ThRacREe e across
and trtmezrmq:pﬁ@mﬂ ahe seriirbiswribives ldmed ofgied to MS24.
continuously wth one scribing by inverting the |line

by 180 degrees after 25 they cross over the fourth

mai n scribi Ag theecasiothatigihte 20Tiibiagsthneatare piegmed to
VI € | I &

t .hew oY %&gggfé@]: 08 o SAL4 ?hte%g%%gﬁet% ésoaﬁgaﬂbea above,
sub&sr §hewnoin W igurr) Afoubliasdor thPNG2 80 $HdiRg lidies MS13

SCrigly Mg16 'di@f&@né&%rﬁﬁﬁ@'nﬁi@@ﬁ%ﬁb%&h%% ah'o'ﬁ%sthe first
SS. First, with the scribi nmet hod shown_ in

T, tPOEPUEERI HIMRE [Honse GFbRY FPdL: (hdhsheny| b8 HEth main

E g S riviny Ifx‘fi@ﬁl@llﬁ&d @ epaeth %u@@tlmte@&a&@ascnblng line
er ou

(hergtel Lot 19U Mhan MRSA LAESRLp 2ol "B suxen
sybsbp@uemdwwanyéérihnm@ﬂﬁtﬁﬁSSle aﬂmnaeneEChnhmngscrlblng
subdt P HetS Gael SE s ot AP e ety SF b Yine S10-
DSlanfiourthd | @kginth main scr:LbJ.ng l:Lne MS20 and the eighth
supplementary scribing line SS20 are formed to respectively
cross the first main scribing line MS13 and fourth main
scribing line MS16 such that the main scribing lines and
the supplementary scribing lines are formed continuously
with one scribing by inverting the line by 180 degrees after

they cross over the fourth main scribing line MSI16.

Figure 29 is a schematic plan view for illustrating
a scribing pattern for cutting the display panels 90a out
of the bonded mother substrate 90 by using double scribing
lines of main scribing lines MS and supplementary scribing
lines SS. First, with the scribing method shown in Figure
18, four scribing lines along lines to be scribed S1 to S4

with respect to the panel substrates 90a (hereinafter, four



5 sub-scribing line DS2 in parallel to the main

scribing line DSl spaced apart fromthe nmain scribing

line DS1 by about 0.5 to 1 mm As described above,

when the sub-scribing ine DS2 10 is formed with a

space of about 0.5 to 1 nm apartl fromthe main MD034
scribing line DS1, a stress applied to a horizontal
direction which is orthogonal to the formation -

“direction of the scribing Iines on a surface of the
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bondenafdt Feribimestinee 90TRRENtRACLREI S GHUFHYEGToRCES Of

DS2 e ﬁ&ﬁ&?%ub%te%%@a%fﬂl BE Y UL Lo IaS MAPhIREibing
to surface portlons of the_ -vertical cracks which form

t he edieh B 555y fomme dosThft c puitdde ddie fangdgpubstrates
f or rgh wikenréfige €0y €88l A8iHh WEE b En@PAkhieeDs1t OFd e linear

surface portioon of the_ vertical racks formng the.. . .

P Y Punpsd 3 pERan SERCR g Mol 4 fibing 1ine

applosad s@ﬁdemi apdirtectromnthe mailens¢htbimgthind Ide by about
cracks formng the main scribing |ine DSI1.

vert'
I n tqw'i Rﬁaﬁ e vertical cracks extend in the
t hickness direction of the bonded nother substrate 90

and the verhi.caloCrpGkS HEACH LR PRAdOASULLALRI 0" ine b2

t he not her subs rates n nde
25 dgbgoraed. wikhtdispacs©f @bodttofdin 5i ioFl gur 3ot £rom the

SubyGh RicRd bihigng 1082 pray, e sft%'%%d %ﬁﬁ_t:l.'eﬁu@és%y horizontal
after the main scribing [Iine out separating

t he W#%@%%E& PF&#PBﬁ@aQOtPr Gﬁte &Rgmeddien direction

sur B&CQ:?heOfsdﬂ'iQ)lb@'] dagdptdiera ssbst 43¢ €oP0thaf behakRe mother
main scribing line DS1 is _forned. Furthernore,

showit Sﬁrﬁt&u?%wﬁgn %%ﬁ“&ﬁ%%ng 3ne Oorhas E‘P*T‘P%@- Thus,
ar e af bbﬁabrfaarsﬁeﬂ 8bpog 1 Nesplieders GunFtSiportiodd of the

203 LB LNGh 2 nBRL HNUSDL LI BLUG nscn
t hehaslbesar abready £ DnmeBSMHmytﬂne cbmpredsabhefordeeis applied
mai %oS%fx' b] ngfécg ()DJ§€L101§ of the vertical cracks forming the
main scribing line DS1 as such, a reaction force is applied
in a direction to widen the width of the vertical cracks
forming the main scribing line DS1. In this way, the vertical
cracks extend in the thickness direction of the bonded mother
substrate 90 and the vertical cracks reach the bonded surface
of the mother substrates 91 and 92 of the bonded mother

substrate.’

In this case, as shown in Figure 30, sub-scribing
line DS2 may be formed continuously after the main scribing
line DS1 without separating the cutter wheels 62a from the
front and back surfaces of the bonded mother substrate 90

after the main scribing line DS1 is formed.

Furthermore, as shown in Figure 19, when scribing
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5 formed. Further, as a nmethod for cutting the

substrate, a nethod in which double scribing |lines

are forned on the bonded nother substrates where the

gl ass substrates, which is a 10 type of brittle

mat eri al substrate, are bonded 7&#s -mther substrates MD034
has been descri bed. However, the present invention is

not limted to this. Wen the substrate is a netal
substrate such as steel sheet, wood plate, a plastic
substingtse argnfiins briqumed gdioag ainsgbke st ecddedagl and S2,

cer 3L sndn &m_{rﬁ q'in@sa§§e%&ﬁﬂﬂrﬁ{cﬁlsl%gﬁbﬁ'?tﬁguéi&ﬁg lines

substrate or_the ke, anmethod f or cutting o
substa b EckyPadiSd@nd 82 - askmhpe inFigare 3yhthegub-scribing

di CilnGheSBY2 Aaf BEUWrid 4 Gdad bhadenaiht 86rib®hgt hene DS1 is
| i ke can be used. 20 Furthernore, the substrates

i nclid&®edhesi des nother substrate, a bonded substrate
formed by bonding the sane type of nother substrates,

a bonded nother_ substrate f ich different type

of not her stBEtPELesSr 8 ‘Bsﬁégﬁt@%ﬂcFud‘ét%sﬁqTeat%&S}rrate’ a
whi ate tihodiad it whit chetchirl essbsibangd inessde KotmeAorobhe bonded
eac tr]nooc % r 'su%gl%g'%ltn%ngvh%r':e' 9:"1’1ree g:i%]slss s%b?s%l}%h'{%ts'c which is a
per SpeCtive Vi ew showi ng an exanpre of "another

enbdgipeeof birithédeemaiteerislbsubstaatd) edret bogdeds@gnmother

aCC%‘h%!sq_.g:att%st hg. 0" 8381 hRYeRLLER., Fi ﬂH%SV%}%,i Stk 3 Eresent

plan view of the substrate cutting system Figure ]
| s dnyeadignedsonothdinibstlr be ctlelg « ihpkydiemubsinaie is a

pres@ittail BMBELERRe $Heh 1LY BeribshEate" wbHE! pitise 2 a plastic
si ngl 3 |ate, such as _a nother substrate

gle 73 - NMDO34 pl ) .
cut SURESTRtEL AN AR bEtle mederipdsubstrate sughsis seganics
(e. Gubstatkeeyléstibst@atWOdempoh@ucop! 86bk€rate or the
plate and a brittle materi al suba;&ate

P e 158 A athad Eof Bundthe Sobe Foafe bl nding f or example,

gl aggser light, a dicing saw, a diamond-studded blade cutter,

or the like can be used.

Furthermore, the substrates include, besides mother
substrate, a bonded substrate formed by bonding the same
type of mother substrates, a bonded mother substrate for
which different types of mother substrates are bonded, and
a substrate for which a pair of mother substrates is stacked

on each other.

Embodiment 2
_ Figure 32 is a schematic perspective view showing
an example of another embodiment of the entire substrate
cutting system according to the present invention. Figure
33 is a plan view of the substrate cutting system. Figure
34 is a side view of the substrate cutting system. In the

present invention, the term. "substrate" includes a single



5 substrate). However, the substrate according to the
present inventionis not limted to such a single

plate. Furthernore, the substrate according to the

present invention includes a bonded substrate for

which a pair of substrates is bbhded to each other MDO034
and a stacked substrate for which a pair of 10

substrates is stacked on each other. In the substrate
cutting systemin the present_  invention, for exanp

wherPt Fan USRS Caff@ thsendeastEakst FatelRbp ﬂl%Jp‘F%i‘/iltY of

Pan%ﬁbéiﬂd‘aﬁeéj %Jmétalyfi@étm&/é g% gﬁdl 8 @‘I&Eb[[%ﬂtaltﬂe@d a wood
rom air ass. substrates, bonded to ac

L ofates § plpataton s Hiod (oo e Shal arhed rage (e 9.
di sp @¢eramiel subkeratit, h)ysetﬂm&:mt’ﬁ slms;tttnat@ and a glass
5 Syste accordl n to t he present ention..fro

5 Bon ST - o dRUEEre OF POPSGRALR Se Sk ans PhsPRgresent
o] asmm:bsxtoraissotziamzs:dlbtwedch@ se:argﬂ.eophate THaarthermore,
sub 0Q_a r t

PSSR0 UL 80 060 00640 < FBR S o1 udes

un| ta b@@ﬁlednsghetratbmmemh@mewﬂus@rﬂ S@hSZ§@te§515 abonded
St ey RIRAK JtRidr %%%thogtgggedasﬁﬂgﬁféﬁéefor which a pair of

transportation unit section 300, a panel inversion

10 yni tsREade B2 HHRckedAteleady AHET separ at i on

section 340. In a substrate cutting system 200
according to 30 Enbodi nent 2 of the present
i nvention, d&cript FBRSIFRIepEUtHERE W%@%r??nﬁhﬁo present

t he isivae taleer e ﬁo:poaxtampmeng when! £ep4heD s2AB@tirate (bonded

S Rt oA Rl b O B ATl device

15 arr arsgeﬁnﬁtacth@&mfram a paibséf ad acargybotitasesidonded to

20

25
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res cut.ti.ng .s m
acc%r% 1‘eljt! ‘t ﬁéﬂl{r}'gasleﬁiwgk ﬁ’\%@ﬁ%tll Sounbs?-‘gaté/qs &gc fagﬁ SubStrate
whi dlmradsabsaYa‘!@es) tareEnepbr thed thef SOKABﬂraEetq:wlntmg system

theai%%&%.%be%o'ﬁh \5fggéﬁ%'fﬂ%é5%qghth%rom the bonded mother

substrate 90 for which a pair of mother glass substrates

is bonded to each other.

] The substrate cutting system 200 according to
Embodiment 2 includes a positioning unit section 220, a
scribing unit section 240, a buffer convevor section 260,
‘a steam break unit section 280, a substrate transportation
unit section 300, a panel inversion unit section 320 and

a panel terminal separation section 340.

In a substrate cutting system 200 according to
Embodiment 2 of the present invention, description will be
made by referring to the side where apositioningunit section
220 is arranged as a "substrate carry-in side" and to the

side whereapanel terminal separation section 340 isarranged
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5 substrate carry-in side to the substrate carry-out

side. The direction in which the substrate is

transported is a direction perpendicular to a cutting

devi ce gui de body 242 of the scribing unit section

240 in a horizontal state. The 7&£utting device guide MD034
body 242 is provided along the X 10 direction. A case

in which a bonded nother substrate 90 used as a

substrate is cut will be described as an exanple. -

The @hohdEGuRStRates Aivamtoside car FRERSFRiVAGY: In the

POSidutdt ik el Scift in§e Gt 200 Y ag doi-ANSROrE@t kAR present
devi ce (not shown) whi'ch is used for the previaous

st ep: VR R ¢ Ehe 41@0%&9 LRI aiiuP e Sons Za@nsported
posi (tf 1% dtlh@dtamedfn@m@egubMé)atﬁ 99 ainrbetisn from the

221e provided on a plural ty of _subs e . su ortl n . :
i e SSih et et R side.
uni tTmaecﬂmmtﬁﬁo iim edhiickas taaegwtﬂ:e:ﬂmt&z& aurhrmpgmm is a
bar hove a. oL base 23Q.. .The .qui.de bar .226

oxt e BreBilbbidz 885 ke ki BViiR dlias Tpay 242
al orf &h¥ shridrinonniitasechioh J4025n22BorThengeildetake. The
227 gxt.al 0 d e hIRH

230 1 n pa%l@é‘?ﬂ%’) gﬁéagu% bar?%Zég The p@és(ilq??%%% the X
uni digesttiom.220 i ncl udes a gui de bar 225 above the

nounti ng base 230 between the gui de bar 226 and the
gui de bar 227 on the substrate carry-in side of the

nmount i ng badec8§e23p. wirheh gaii krndpt MIThes (BIREL A h PO used
an %sdhreehsOraté ad bat willafe WBcrAtidibal hﬁ)’e}ﬂif.mple - The
ref%rence rollers é’ﬁs are prow ded - 75 g@t

t he PQEOGE BtRess SHhS tiRd ey ésbgﬁrf.%"d s & P\‘?é"ll}mnlng
t he upllw;r dleicttyl oaf 20@f e,nye RaC ezrmlsbem atddnadevised (a®tashown),

reference . when h onded not her subtrate 0 is
posiw tSRedts Tﬂaeéu' éjhe previous St '?hereafter, the

positioning unit section 220 positions the bonded mother
substrate90onbelits 22leprovidedonapluralityof substrate

.supporting units 221.

As shown in Figure 35, the positioning unit section
220 includes alguide.bar 226 and a guide bar 227 above a
mounting base 230. The guide bar 226 extends along one side
edge of the mounting base 230 along a Y direction via a pillar
228. The guide bar 227 extends along one side edge of the
mounting base 230 in parallel to the guide bar 226. The
positioning unit section 220 includes a guide baxr 225 above
the mounting base 230 between the guide bar 226 and the guide
bar 227 on the substrate carry-in side of the mounting base
230; The guide bar 225 extends along an X direction via the
pillar 228.

A plurality of reference rollers 223 are provided
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bar 227 includes a plurality of pushers 224. The

plurality 5 of pushers 224 push the bonded not her

substrate 90 toward the reference rollers 223

provi ded on the guide bar 226 when the bonded not her
substrate 90 is positioned. Abo¥® the nounting base MDO034
230, a plurality of substrate 10 supporting bases 221

is provided, along the Y direction, between the guide

bar 226 and the guide bar 227 with_a predeterm ned

i nt QW e THE A, b 228 3BPpSRE] Elﬁﬁs‘é@rﬁﬁ AHSBRG L vely.
by afh@?maaiﬂemﬂ@af@ﬁeﬂ@a reQ 1224 PEPYrdebeas b ference
top surtace of %hP%UIde bar 226 side of the nnuntln%

15 PRSh VPG ARV W SRRA TSI Es . The gulde

pr omaiedzcmlnéheaégpa pulifraad t6f of h;ms;mﬂe 2bar, 2'21'n’e YMfrality

of t ntin base f substr a
supith IR 22 e, the beRdef nofipf S3nEfRte p0 tovara
ci r ciites raEemgnt:berdablasraecmaoproalded\nmghepguhidag ba21h26 when .

and £ Yol ach QA0 R EY, 224y DS IVIAR .

puIIeys - each ar e ‘connect |V|ng axis 231.

The driving axis 231 is connected to the rotation

axis of a mofy b+ 3nGBUEd 890( 1&1’5%919%@ flstrat
motor 233 s %kiven gg 25 0 an ?nsfrﬂ%tlon roma e
contSRPAFEGn D PASeR 22doWrd) HHVidesht rdidnighghehd dlreCtlon

SubgjdiafeC Wid (rjgufaét £81:29963GERf HHY §iPiad N6aPr 889Nith a
invention. The driving axis 231 rotates at a

pr eSS heToH Nyt eT v kni S afuPahrrEPIRRGE 1nthases 221
r ot aﬁenglei@%@ @i e atid-Hodgh aevandP leXAldeeR22 provided on

dependi 0 i_n ructL n fro cont rol )
b Lo BHEPAESGPEVERG SUARS DAY P8 AR @F (ke mounting
pr edetser 2310 dndpandup ¢ drd daowh Ngovpud | @yv22d e d eachided on

of the ubstra e _suppo bas r ot at es, hus
Che D% T9855hRERcR B Lhe dubRE Bof Fan i B, tHE Hounting
MDOB®dseTz&0coupl ed driving pul |l eys 2210 each are

rotatably held to a coupled driving axis 232 and

rotated i'n accordance with
Each of the substrate supporting units 221 :anludes

a belt 221e which circles along the ¥ direction, a driving
pulley 221b and a coupled driving pulley 221¢c. The driving
pulleys 221b each are connected to a driving axis 231. The
driving axis 231 is connected to the rotation axis of a motor
233 via a coupling {(not shown). The motor 233 is driven due
to an instruction from a control section (not shown) for
controlling the substrate cutting system 200 according to
.the.present invention. The driving axis 231 rotates at a
predetermined speed clockwise and anticlockwise. The
rotating speed of the driving axis 231 varies depending on
the instruction from the control section. When the driving
axis 231 rotates at the predetermined speed, the driving
pulley 221b of each of the substrate supporting bases 221
rotates. Thus, the belt 221e circles along the Y direction.
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the circling of the belts 221e. 5 The bonded not her
substrate 90 positioned by the positioning unit

section 220 is transported to a predeterm ned

position of the first substrate supporting section

241A of the scribing unit secti®n 240 when the belt MD034
221e of each of the substrate supporting units 221 of

the 10 positioni ng uni-t section 220 and the timng

belt of "'each of the plurality of the first substrate
suppot® iGRlsd drisiag Fukleys i3%ke Qsdh e rotatablY held

SUpp hi d@apesd G vidlrafistae af@rtdtde diint a886F88HCe with
240 are syn hronl zed anng::l rcl ed at the sane circling
speedS ¥ > Af&ti rection. 15

Concurrently, the cl an‘p deV| ces 251 of the scribing

unit secti 240% red t redet erm d

posi tion su@ﬁ1 PRE e%h Q\é\%‘ﬁd’e@ﬂ%ﬁ%ﬁp igped by the
NV g stid: dtolme nger |1hurtg Mtlmctzm Mae pradepermeded to a
pos t| I f

pl ur %{éﬁ%ﬂ?xh stf:rnt?’% % IIssazp%élrb ﬁqgfé‘ tl?nlstug porting
244Ae@ft1t0h$e2ﬂhs:tf %spmblsgpmlt igertisgc 24Onwizdn Ahe belt
The 2941l BieNgatfi &ss&é'wbgépabéss@g%{goi@ SHUEE of the

to the substrate cutti system 1
exc®9Eitionipgt upps § t1|0z§'t @28aang Gipe Geml@@ %lén@f each

the o3t @a@ BRlla3eli o7 16Q %&%SEGgﬁ%%@raE%”bhﬂﬁortlng units
substrate _cutting System in Enbodinent 1. The cut

devi2éé2q0f d@%édfszaﬁwrstﬂ@éesEPPBPﬁﬁmgos'aﬁHO%e?cﬂ%r?f the

24osb$15hﬁ§duﬁﬂta§e&@18ﬁ 2 90 ad 4l dﬂEﬁéﬂﬂﬂﬂd|alrcled at
bas di rection rpendi.cular to

250 al on
o Eoe e Phfel e FpeRh RERER e & cadr oef pargetion.
Supponbhngenseytl@heZélAmpndeUEEeseaﬁﬂdofub&érQEE1b1ng unit
re fixe

o REr k02865888, {4wprsa,th) ar g2 59B erpulEd bRoufon sucn
so &batothe Tb@tm@e@dn@thdmtsiulmm@fm mevast ttiongghe scribing
unit section, the predetermined position being below the
timing belts of the plurality of the first substrate
supporting units 244A of the first substrate supporting

section 241A.

The scribing unit section 240 has a similar structure
to the substrate cutting system 1 in Embodiment 1 except
that.the substrate carry-out device 80 and the steam unit
section 160 are removed from the substrate cutting system

in Embodiment 1.

The cutting device guide body 242 of the scribing
unit section 240 is fixedsoas tobe located above themounting
base 250 along a direction perpendicular to the Y direction
in a horizontal state. The first substrate supporting

section 241A and the second substrate supporting section
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devi ce gui de body 242 with respect.to the cutting
devi ce guide body 242. 5 The first substrate
supporting section 241A and the second substrate
supporting section.241B includes the plurality of
substrate supporting units 244ANaAand the plurality of MD034
second substrate supporting units 244B, 10

respectively. Each of the plurality of first substrate
supporting units 244A and each of the plurality of

secOHHLB ayesti¥ee @Eb@r‘ﬂ?‘ﬁ@tmt@sﬂagoa‘f%ﬁ QZMOUET-M-QHS 246,

SO %éﬁb@@lvélf‘eﬁb & 98@3@18&&@8& l@Nbd th Q':Lﬁ%%td)ﬁﬁihe cutting
parallel to a frame 24 a frane 243

P HATAGR L e DAY (445 (v HISHAB s Fhahe ptting device

sectguiie24lby mdaides the plurality of first
substrate supporting units 244A. Each of the first

substrate supporting units 244A is held by a holding

pl ate 245. 'ﬁ:hi:@ bordt r@m&ﬁase aﬁfzpalrelagt gebeton @42Q and the
t he op é{Jr e, of . the nounti baset ﬁg‘@? f i.rs% des th
subsStFat aﬁﬁBF?Fﬁg SHRRY 4% 5PET4PPa abova" ©
t he pimmﬂung bate sl rd8ac h soppootinge dniss 244A and the

sub Sl?b Jlst&gpgfft 'Qgc &t %&%ﬁa&szgkﬁﬂog@gn?}n *th? 244B,

fir te supporting sectio
t he rfasrpﬁctgw@s]m at @alppor t Ty phiuralikyshéwhinst substrate

Fi gléfu%fp@r%&%g dhA9 o' 94ZAPAAENEREN lor THEe W1TAG tonsecomd

each of the first substrate supporting units 244
ci r SubFtratenSERROKBEBE PRELS B anehetrucdred 50 aS to be

substindlae: §H!Bﬁ§f£|d1ﬁ:e<§91&§(?(ﬁﬂ @i rédiAongt phea18B9Uto a frame
the rotation axis. ?ﬂpBguralty of flrst substrate

suppdrd ﬁ&duﬁ tf§'a“@44?,4 Wi a

predet erm ned interval therebetvveen - 78 - MD034 The

timng belt | 0cluded D 825he Qlpble i no e SSH 2818 snciudes
thepluralityof first substrate supportingunits 244A. Each
of the first substrate supporting units 244A is held by a
holding plate 245. The holding plates 245 are attached to
the top surface of themounting base 250. The first substrate
supporting units 244A are arranged above the mounting base
250,

Each one of the first substrate supportingunits 244A
provided on the first substrate supporting section 241A is
similar to the first substrate supporting unit 21A shown
in Figure 6 according to Embodiment 1. The timing belt of
each of the first substrate supporting units 244A is circled
when the motor included in the first substrate supporting

section 241A fotates about the rotation axis.

The plurality of f£irst substrate supporting units

244A is arranged with a predetermined interval therebetween.
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supporting units 244A is circled cl ockw se or

anti-clockwise at a predetermned circling speed when

a control section (not shown) for controlling the
substrate cutting system5 200 according to the

present invention instructs and’&ontrols the rotati on MD034
speed and the rotation direction of the rotation axis

of the notor. The circling speed of the timng belt

varies. 10 The second substrate supporting section

24166 nelnirg pattplorarfed &n saedn®Lis rgizst substrate

SUppaigpdie: iy hait44Ra T8 151 eel &1 Scitfi 80 rSBtONt10ckwise
substrate supporting unit 244B is SI mlar to that of

the 3% &P '%‘?%Tjen%%pcp’o‘fq]ﬁfgg Rfqd RED AHfPEFYhFection
subsgricd e;lrﬁdmpprﬁdmgcorf]uﬁcﬁllaéﬂgﬁ ta%e éhﬂ:)é'\@.t;dté)ycmf&i.ng system
at ch that the first su rate

cupdPrfeotiTes L0 Rraseht eieaid i HUPFEREES and controls
Suppdre rﬂgatmﬁnt@e?ém&artexeammﬂfm dlir@m‘m@int@f shdavtation
Wi th Jespect to t.he cuf, I ce gui body, 242. and
att} 1ed ntthﬁem [13:[(335& te ¥l%% ’(‘%17 8 gp g guing belt
t he waxdiigsacti on. The hol di ng pI ates 20 245 are

attached to the top surface of the nounting-base 250.

The second substrate supporting units 244B are

arranged afBbee skheopduntihgtbate 25@mprabbiegt ection 241B

MO URL G d28S €h & 3P ud PR, eevsaé&%éé%b@rt%a@seﬁﬁ&gﬁgg units

for clanpi ng t he bonded 'not her substrate 9 pported
e

on t4fdB:i r Thegigigaize etighs @@ﬁ@nééﬁhwaﬂ@mﬂw%mng unit

exaals® iaSsSheMAr RoFtBat oBZnd e od RuKIE RS séipborting

are arraaggd W t h a redet erm ned interval

t heP@dét fi- al TG SEFMYT sLPSITaLEr FURBPEGLRE PRiItRPA44B are

f r ame 12489 the hodaingopTatey 236 $Heh SiHier eHgef Difst Eelbstrate

bondednot her subs t he subst car.r

o7 IS STTRE tnet HRT e B 4Bl i S Ao & thetHEe Subporting

si mundfts7244BEVaP84attachbat omfofes Ctangi dey iwietib@respect to

ShOWBééhgﬁfﬁgSe%igg%ﬁfaéﬁbdy242andattachedintheopposite
direction with respect to the Y direction. The holding plates
245 are attached to the top surface of the mounting. base
250. The secondsubstrate supportingunits 244B are arranged

above the mounting base 250.

Above the mounting base 250, clamp devices 251 are
provided for clamping the bonded mother substrate 90
supported on the first substrate supporting section 241A.
For example, as shown in Figure 32, the clamp devices 251
are arrangedwithapredeterminedinterval therebetweenalong
a direction perpendicular to the frame 243B in order to clamp
the sideedge of thebondedmother substrate 90 on the substrate

carry-in side.

The structure of each clamp device 251 is similar
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to Enbodi nent 1. Each of the clanp devices 251

i ncludes a clanp nenber 51 for clanping a side edge

of the bonded nother substrate 90. The clanp nenbers

51 are attached to holding 5 nenbers 58 joined to rods

56 of cylinders 55, which are @%ached to the MDO034
nmovenent  base 57, and are noved upward and downward

due to the driving of the cylinders 55. Wen the

bonded not her substrate 90 is transported 10 fromthe
posiftad dhiatg odnthesetanpriezire & ishovey iibi A§guret2 according

Semﬂ@'@]rt%%:.r&é?ﬁ: Gl anp, SR Mether L 1@ a@vﬁbagngfvir?@ﬁldes a

are lowered to a predetermned position.d

t he GhaAnhBenbersTl foRC RIS A% Hee oses of d%ieoepﬂaed mothex

bel aMiddtardtdrignd behé c1hfp hkRbRiIrdr 81 idne af thichel to holding
substrate suggortl ng units 244A 15 of the fjrst

subdiemRer S P oLPPAgoSRAT 3h o5 srAindsas Bt - ThiChpyppttached

deVitQﬁQ:h@ﬂloivém&hltdebQWI hehdy ar@ fneerbtiOﬂpw@yd aand downward
rmve nt. meghanj s_m_sim r.to that accor to
TR

tfl}q*ﬁ %t supportlng
unlts 20 244A of the pI urallty of flrst substrate

or edet erm ndrhiaf, Ah ATy Al AU "Bp " fmapsportea

predetermn vveen gach o
fi rsﬁrcmukwtar poeisippdngi wyit Lﬂﬂqmmmobépn’ghars(migmtng unit

on eid 8549 Ofchgh@u%ﬁg%égﬁ;% F%J“%:%'e'théé Sladd réémes 251

subsStrat e suppdrting eration
t he agleabpwaraBeio afpredst yminrd prgHsio ede ‘ﬁiéﬁ‘ﬁéfrlsmders

251 glss @ﬁe%ﬁ&cﬁé@@ﬁni’ﬂé&‘ po&fi %ﬁ%ﬁcﬁeiﬂg %&L‘Hﬁ%he]@lxﬁi‘ﬁg belts
11 accordi ng to Enbodi nent 1, and thus,

des®f fhicorlurrdi&yr OF oL bRFE} b HEFRT S‘QP%%‘-HQ units 244A

ar r yrg ety i6fs tf haivd gt d T Ay isedilon |4414 ed
to a case when the clanp devices 251 for holding the

bonded not her substrate 90 are provided on the frame -
80 - MD034 Each of the clamp devices 251 is slid along the Y

direction, by a movement mechanism similar to that according
to Embodiment 1, between two first substrate supportingunits
244A of the plurality of first substrate supporting units
2447 which are arranged with a predetermined interval
therebetween, each of the two first substrate supporting
units 244A being arranged on either side of the remaining

plurality of first substrate supporting units 244A.

The operation of the clamp member of each of the clamp
devices members 251 is as described with reference to Figures
10and 11 according to Embodiment 1, and thus, the description

thereof is omitted herein.

The arrangement of the clamp devices 251 is not
limited to a case when the clamp devices 251 for holding -

the bonded mother substrate 90 are provided on the frame



243B and on the substrate carry-in side in a direction
perpendi cular to the frane 243B. However, even when

the clanp devices 251 are only provided on the frane

243B, the bonded nother substrate 90 is held w thout
sust ai ni ng any damage. 5 The darmp devi ce 251 MD034
descri bed above only shows one exanple used in a

substrate. cutting systemaccording to the present

i nvention. Thus, the clanp devices 251 are not

| i m248B tend hese thien sotbsdiraper ddarey clanpideviige acghirection

- be 10 I A Var 1'513 th@Qe-Aa 4448 C| me@%\ﬂ C@vél‘?ﬁh@n the clamp

structure for gripping or holdrng t he si

e
t he dSOHRRF RSilhere aubE Pravd ded onothré)afawﬁree24gﬁent%@°nded

- Si zgydhdheubisaial 60 {s kv,lttlla,%tsubgtaahfngsazbflcﬂamage
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by cl anpi ng one part of the side edge of the
substrate, thereby the substrate being cut 15 w thout

causi ng any Taef emtamquréwha:eslztsat aeherlﬁedtmﬁﬁre only shows one
substrat%]cuttln devi

pdi ment WH to th
Fi g P& i% U§eLath &y S st:ﬁ@tﬁp‘f)‘é 9&@’%%“! a?%? i.'rf’g o the
t he prieislenty dexewiel gui deTthody 24, cParth\Eevsubst e&fle are not

20 (i.lfll}gé.l:j’:ne% eVI'qqfle 0 I& P%gCheEI&trtlhgedlcqu%r %vq_%e can be

rail t° sabs &Vice
havraug)iazranyr | as lehguas uilee tcd dripe deppee bBabsa rstmicture for

t . ; X
Cu l?g' | nccgr SQOi&ln;nPRgl 'E'iﬁte ]edtsr%éo}’\ﬁfe' E%g'erggﬁﬁeﬁ mother

bei I'nversion
sub§turb§tt€a¢lﬂ #0ng Beviaxangold n whererthiecgizgsef the substrate

di rg_%t bﬂﬁllT & RS SURSE at ﬁeﬂi‘tﬁﬁ Qﬂ.agrﬁa\ﬁ_r&eoﬁg ﬁﬁf‘t of the

the | ower sirate cutting device al ong
upp@ta-d@ufagge Q%Itlhe.259bﬁﬁ§a¥ﬁe tftﬁeé?bigl}#’@eSP‘aFFress belng cut

r espethiow® Yaudi@ g LAy ideEctMPithe A raal e,
in the upper substrate cutting device 60 and the

| ower substrate cutting device 70, cutter wheels 62a
for scribi ngnauppedeshveihete s:utt&tlrn@t 8e9fcare0 in Embodiment

rotgtaply, altached o Lip holders 620, 1e3RECHVEl as1 252
of the cutting device guide body 242. A lower substrate
cutting device 70 is attached to the lower guide rail 253,
the lower substrate cutting device 70 having a similar
structure to the upper substrate cutting device 60 in
Embodiment 1 shown in Figure 4 andbeinginastate of inversion
to the upper substrate cutting device 60 in a vertical
direction. The upper substrate cutting device 60 and the
lower substrate cutting device 70 slide along the upper guide
rail 252 and the lower guide rail 253, respectively, due

to linear motors.

For example, in the upper substrate cutting device
60 and the lower substrate cutting device 70, cutter wheels
62a for scribing a bonded mother substrate 90 are rotatably
attached to tip holders 62b, respectively, the cutter wheels



81 - MD034 being simlar to those shown in Enbodi nent

-1 in Figures 3 and 4. Furthernore, the tip hol ders
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62b are rotatably attached to respective cutter heads
62c with a direction vertical to top and bottom
surfaces of the bonded not her- Bkubstrate 90 held by MD034
the clanp devices 251 at its axis. The cutter heads

62c are novable along a direction vertical to top and
bottom surfaces of the bonded nother substrate 90 by

a driSATHY SHEEALT A6t TEREEN FRoxrn 68dE‘F‘§°‘3b‘BFFEd1tJd‘-tl?ﬂegures 3

Uﬂtéﬂd“@§e|Fu@@ﬁerﬁ@réppEﬂﬁﬂﬁﬂ§3h&&ﬂéfbeﬁﬁbgbibn&otatably
nmeans, . 10 (not shown

Q the cutter wheel 62a hel

t he A5 RHAUHC AP ‘%i”é’lﬁ B e dtedfii &EhE R @ é”det‘ectmn
edgaremﬁltbd]hetdleﬂr:ilfradm bdﬂiﬁmv\llsiiﬂfegjerseltﬂﬂ Qﬁglepruﬂrfdéifd'lother
in an.o i s, use isc in .

Jap B e e SO B FHE ARG v opEpdSh ot Tig anis. The
pr otmxtshmslemdrshsacpaueaiatcembmdaﬂwgght darectboneceoinical to

the Jbl.ade £A0e upl boacpLedel e phoet il g d b Substrate 90

ci rcunt erentt al |rec 1 on ower rate
cut tithg denivdag7@epnevided showhhe Ilbvﬂecrattlxﬂe applded to the

(A oA heRadl 646l ULE %%Hi%ﬁh&f’e 19 dPRAfergizing means

substrate cutting eV|ce s pr

i nvdmodd sdyoatd «t hereto. The cutter wheel 62a (see
Figure 4) of the lower substrate cutting device 70 is
arranged so_25 as to face_ the cutter_wheel 62a of

t
upper subst A&t Ehe JFathRT Wé’@\ﬁlcézedle%é)YcEPFe’Flgﬁg&fer 62b,

62a aotcuttltexumeelswmbhahesctat 'bll%@e @e\gecelfi@l |t$1e center in
pre

ed s s.to ke contact_o
Pt CaRe BB B e Sa ik S o b PBs W Hipe 5 usea
af oeermmdmmﬁ £nNgEfEneBe Hmmmpthmmvwg Naeams 188534.
of &ge cut The utter gl %1 &e a
| onersHHSt FSF%°86tY‘%ﬁ15 ao%Jf/‘T’ %‘"’r%e‘greeslﬁgsa qrgee on
mak&heonbdatieonedgehewlhatit om predetermined pitch in the

circumferential direction.

The lower substrate cutting device 70 provided on
the lower side guide rail 253 has a structure similar to
the upper substrate cutting device 60, but is provided in
an inverted state thereto. The cutter wheel 62a (see Figure
4) of the lower substrate cutting device 70 is arranged so
as to face the cutter wheel 62a of the upper substrate cutting

device 60.

The cutter wheel 62a of the upper substrate cutting
device 60 is pressed so as tomake contact onto the top surface
of the bonded mother substrate 90 by the aforementioned
energizing means and the moving means of the cutter head
62c. The cutter wheel 62a of the-lower substrate cutting

device 70 is pressed so as to make contact onto the bottom
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- 82 - MD034 surface of the bonded nother substrate

90 by the aforenentioned energizing neans and the

novi ng neans of the cutter head 62c. \Wen the upper
substrate cutting device 60 and the |ower substrate
cutting device 70 are 5 sinul4 @&®eously noved in the MD034
same direction, the bonded nother substrate 90 is

cut. It is preferred that the cutter wheel 62a is

rotatably supported by the cutter head 65 using the
servonfgicsy  difsclidsed bop@ed WOIRO1 FEbBtiRitgur #012 by the
Shové@fo@:e?rlr ‘iilﬁctl\ﬂn%\ﬁ QB?E?EZEH L s {10 a6 HBPhe %ﬂﬁil@lgﬂhﬁéﬁné%f the

shows a 0) VI eéw O ortant constituent

t hercalftegs hemd 628np ¥her the wRReRrSHRSEF TS @gtﬁgutqﬁélevwe

Sergd 1an®t Ghe T*l%w%%w%'ﬂﬂs@ra@%b I tSURRO! (R iidd aﬁo are
i nverted manner between pair of side walls 65a

hol ddmudiadieny sampeyed es&hessem%\ﬁ%@&taepomm%aﬁﬂ mothex

of S twaltdeS o@basS@wW@ds to be rotatable via a
supporting axis 65d, the holder holding nenber 65c

having an L shape when viewed fromthe side. A 20 tip

hol der 62b iI$ :zai paehetred thaanihd oatt e whieght6demmnd rotatably
d g e 13 .
The SEREORGEAY CRBbur bk At tp i BT P B ppo A sotosed

the1muWUeD3W@aaW762a via an axis 65e. Flat bevel

gears 65f are nounted on the rotation axis of the

servo notor 65b and the supporting axis 25 65d so as

to engage wFibuwach2oshevs dhetde tWeehfddihehgiuditeyr head 65

menheh Bt Iﬂfi%g L8 YRR R0 8 t‘i‘fév‘ﬂﬁ\@égﬁaﬂt Lbnstituents

oper at i on e sugportlng axis 65d as It
supf8ereR§ poiane axarPirect fheerulihes heapd 6|$o‘é§én9 the servo

UPWaib§ S randrkle Wewerodio thiee 5B ildQupp&F ¥Wed dnaidi heyLtS€ manner
rotati on of the servo notor 65b. e 30 cutter heads

65 PREWEEPVRSPAIE ¢ Giidfe¥adr St RBAupph Mt higling member
cut Bbﬁgldeyfﬁﬁiﬁgdaﬁélbﬁetﬂl@vﬁiﬁLkbﬁtsf:aié? willlld §5a so as to

devlbe rotatable via a supporting axis 65d, the holder holding
member 65c¢ having an L shape when viewed from the side. A
tip holder 62b is attached in front {(on the right-~hand side
inFigure 13) of theholderholdingmember 65¢. The tipholder
62b is attached to rotatably support the cutter wheel 62a
via an axis 65e. Flat bevel gears 65f are mounted on the
rotation axis of the servo motor 65b and the supporting axis
65d 50 as to engage with each other. Thus, the holder holding
member 65c performs an upwards and downwards tilt operation
with the supporting axis 654 as its supporting point and
the cutter wheel 62a moves upwards and downwards due to the
forward and reverse rotation of the servo motor 65b. The
cutterheads 65 themselves are provided on the upper substrate
cutting device 60 and the lower substrate cutting device
70.
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83 - MD034 Figure 14 is a front view show ng anot her
exanpl e of cutter head using a servo notor. The

rotation axis of the servo notor 65b is directly

connected to the holder menber 65c. 5 The cutter

heads shown in Figures 12 and 188 nrove the cutter MD034
wheel s 62a upwards and downwards by rotating the servo
notors using the position control so as to position

the cutter wheel 62a. The cutter heads transmt the
scri bi ng pr &avwre 1@ fisr at REODE| Yi¢€ Fhewipg|another example
subgds At ded iR L Wititly wheelkvB2RotBY . CoMd Otd# i dih@axis of

rotation torque. The rotation torque acts to return

t he tdift SRFVARLLCTEHEP i§ dife ey porrerbad et helder member
posiggon of the cutter wheel 62a is shifted fromthe
positions previously set in the servo notors 65b

during the scribing 15 operation for formng a

scri bing | i maheobutber o shethiein Fﬁldi)ﬁ:tdsale eﬁﬂi km move the

novi nq .t he cut heads a i zont a d|r
o e it € s da iTatds 3nad AR S YISO thl servo
pos infat@rs us 1iheg therppesid oan aondroécﬂq a9 tofpcts*.netmn tke cutter

Vmewheeq.ZQZaandI‘k% ﬁjll%%e%aﬂg s!grﬁttf %{1& t?%xkgi)k?ces sure

IS an energ nmeans
Byufm:gthhebcmttée mﬂ;mim}alanhs@aﬂeet@f bhen@ntt@ﬂerdleel 62a
ser \r?g é@%ﬁ%l%{@thg%&%%%% o SRt A L A | ltérque acts

bei rotation torqgue of the servo notor

i's d6r Fetuss the igniddEnrbepl A2ackpdmseses poglthangéien the

of bla%lstqrdnbw ghBrcﬁﬁ:SEHJ:ethé!ltdi% :Pé@ﬂﬁl%tbﬁ fﬁﬁﬁ shtYRsitions
force received % he cutter wheel 62a.
y

scr PRENGous 13t §BEyin e Sy oaRatarscFphi qlilgﬂr%eth%sm—'lblng

excepleent ignaotyreaning 4 @dﬁd)lr@ 1Aneubh ekndaashdesd mother
effectively ap Iled to cutt the # substr% tal
in SHESLH LHWQWkP%y n?%EE%?d St 3Pt fe horizonta

pr egamecitivant i Dﬁ otHwe: wutier, Mdelrﬂolmtdlﬁsr &5b controls the
position in the perpendicular direction of the cutter wheel
62a, and at the same time, the servomotor 65b is an energizing

means for the cutter wheel 62a.

Byusing the cutterhead including the aforementioned
servo motor, when the bonded mother substrate 90 is being
scribed, the rotation torque of the servo motor is corrected
immediately in response to the change of the scribingpressure
by the change in resistive force received by the cutter wheel

'62a. Thus, scribing is stably performed and a scribing line

-with excellent quality can be formed.

A cutter head is effectively applied to cutting the
mother substrate in the substrate cutting system according
to the present invention. The cutter head includes a

mechanism for vibrating a scribing cutter (e.g., a diamond
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mechani smfor vibrating a scribing cutter (e.g., a

di anond - 84 - MD034 point cutter or a cutter wheel)

whi ch scribes the bonded nother substrate 90 so as to
periodically change the pressure force of the

scribing cutter on the bonded ot her substrate 90. 5 MD034
The structure of the upper substrate cutting device

60 and the | ower substrate cutting device 70 is not

limted to the aforenentioned structure. In other

wor @R imhyeuisienciure gt ae Wned,) ahidngasihare the bonded
deV'nﬁ%l’f@?sﬁbﬁ:i‘HEElﬂOes&st@é pRE9683ehRg tcﬂ?aﬂg&?tﬁ@%ressure

bottom surfaces of the substrate so as fo cut

subdtarie ofFghe é@diﬁﬂ%g FRELappRT Whimpberrded IE‘BI’GIP??IQ’FUbStrate
devigge, 60 and the | ower substrate cutting device 70

can be a device 15 which cuts the nother substrate by
using such as a laser light, a dicing saw, a cutting

saw or a gi mst_ﬁwddgd dﬁf ade u;_cp&f enlbbs\ﬂ&amet betting device
not her s trate is of a ubstrate.(e.g. ,. . .
s MR Ehe L out sBRE a6 o BE b ag v, AUl s iy pami tea
a brtat ttiee natEemamIen&dbabdatsﬂ::(xmigxrea c@narmitheX) words, any

‘SUb%tt g:t[ (:1‘:)’11]:% 83 é“&% At gs %Qgg@ﬁ] Rf%.ce hFF a structure

substT straté cut For’%ct
t he fivat nepcsussngalﬂee top asdrtg)ttfm sebca?rapie@ of trafs@rubstrate

10y o8 dicing SAN Apeibling saw of a

di arond-st bl 'ade cutter |s used. 25 Furthernore,
when abondednot her substrateforwhich a pair of nother

substrate i ?OQ‘OEQ&QPLQ eafd @:r suﬁs@@ﬁg@dcuf@iﬁ‘@rdev1ce 60
substrate for which differen ypes_of nother

subgifatBe éP@eEoﬁ‘dEEtFét%a‘é‘HtB%’F‘l%rd%‘fl%le sth@Gégy be a device

subghiiahe cufter thai mbtheR! Budkitrutef bDLRBEhgS BRShr akes laser
are stgpked Qn .30 each other.is cut

ubstr
o ARt B 1B Ak ot RS 559 o B iRtondn § ded blade
t he cateeenenttaredtii®t hethsubdumaitarate is made of a metal

substrate (e.g., a steel plate), a wood plate, a plastic
substrate or a brittle material substrate (e.g., a ceramic
substrate, glass subsirate or semiconductor substrate), a
substrate cutting device for cutting the mother substrate
by using, for example, a laser light, a dicing saw, a cutting
saw, or a diamond-studded blade cutter is used.

Furthermore, when abondedmother substrate forwhich
a pair of mother substrate is bonded tc each other, a bonded
mother substrate for which different types of mother
substrates are bonded to each other or a stacked substrate
for which a plurality of mother substrates are stacked on
each other is cut, a substrate cutting device similar to
the one used for cutting the aforementioned mother substrate

~can be used.
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can be used. - 85 - MD034 The upper substrate cutting
device 60 and the | ower substrate cutting device 70

may i nclude a cutting assistance neans for assisting

the cutting of the substrate. As a cutting assistance
means, for exanple, a neans f-oB5ressing 5 (e.g., a MDO034
roller on the substrate), a neans for spraying

conpressed air onto the substrate, a nmeans for

irradiating a |aser onto the substrate or a means for

war m ng ( he&@hiengppet rubsaips rarathjingpdayiag 6grdakhe lower

heats%s?dfat‘@é@t%fﬁg HeRSLLY 6 méyslﬂéfgde cut tlng assistance

Furthernore, 1 n the description above, the up

subdeedse T (3R et lD GHETIRG ng\épes@b‘%’lsrté“@ée As a

CUt tdyid i ridF k6 €s ¥ AnBavRR 48, $R3FCefbnpls UILmeHAWENEF pressing
t he upper ~ substrate cuttlnggdeV|ce 0 and the | ower

subdr-@-e GtIINEAPYAeSYBSEGAtRAvedsPREREUELE SPraying

di f fo%@:-tteg‘sremag@c@n@& hete sutlepenrdiengaoneihe fuit tietradiating
pattern of the EFEF r the cutting. condition

f .
he S hBSEFAPBEC EBroeybRegas Foh g ind (Reating)
tramumﬂﬁhsﬁf&teﬁ@spray&agaﬂnﬂnmdhdaﬂaﬂhmranmmthasabstrate
90 t.0 the steam break unit section 280, the bonded
not A&r "§st rate 90 bei ng nounted on the plurality of
second substrate supporting units 244B of the second

substrate s ﬁﬁg%htag@grae 0 @h§4 48 s@%&fmrt ibhe apBordedne upper

not her substrate is’'scrib @m% e upper substrate
25 subsitygteeouteing daviacheo| rtheybevertiRafixatyycutting

devige®ictO A hde CHALI BAmded o8 ide. bogwwedder Of thBeupper

scribing unit section 240 and the cl anping (ho

of FHESBERtEdcHBEHRY dedtiing ﬁat%ﬂ@db&yl?ﬂﬁrcﬁ%rateg)cuttlng

devigees 25y oakanr ﬁ'a@és 9@ rud@ulbe QufrfFerca®n¥eyar each other,
section 260 has a simlar struct re to tQ%p

i1 GEDenALRaILt So b PERG et G he substiatt or e cutting

condition of the substrate.

The buffer conveyor section 260 transports the
processed bonded mother substrate 90 to the steam break unit
section 280, the bonded mother substrate 90 being mounted
on the plurality of second substrate supporting units 244B
of the second substrate supporting section 241B after the
bonded mother substrate 90 is scribed by the upper substrate
cutting device 60 and the lower substrate cutting device
70 of the cutting device guide body 242 of the scribing unit
section 240 and the clamping (holding) of the bonded mother

substrate 90 by the clamp devices 251 are released.

The buffer conveyor section 260 has a similar
‘structure to that of the first substrate supporting section
241A of the scribing unit section 240. Alternatively, the
buffer conveyor section 260, which is a flat-belt made of
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241A of the scribing unit section 240. Alternatively,

the buffer conveyor section 260, which is a flat-belt

made of - 86 - MD0O34 woven cloth, netal or rubber, is
structured so as to be circle along the Y direction

due to the notor driven by the &ontrol section in theMD034
substrate cutting system 200 according to the.

present invention (flat belt in Figure 32). 5 The

scri bed bonded not her substrate 90 nounted on the

ti Ry FerLeths mert@ T mabey oS S4EbREUFEHsIQ aseo be circle

SUPRAIdHN@heny (68 A8 cof aliBer & &eRNEo SUP i Blch BYPERE Icontrol
section , 241B is transported onto a belt 261 of the

buf fC TSV éfort P SRSTSIT 260 HiHEY (7S 1P meqorsing to

eachf driesguturidlvidnticef (TN bSMDSIH FtiRpuep BRI Ng
units 244B of the second substrate supporting section

241B of the scribing unit section 240 and the belt

261 of the Hmkfebrﬁbedebondedcmbﬁher2§@b§wfate 90 mounted on

synQﬂ{onffﬁ chiclgd éh gbﬁF%hr%# gggﬁﬁge&bstrate

15 ift he St tra e carry- ou
bon@@@pmMﬁmagummﬁs2&48cﬁntmeamqmmmsubstn&teshppbetmectlon

261 f &Y, 0

Co ZV1p. 28 PHALCEoLORNtNo S B3 2BY ok pihd IRIHE SBhveyor
of Eketdenf @60cwhoBybhrestiming Delt a0l eadielaf dhegplurality
bel br GRRRNO s bratll ClpsoPE a{d@&@@ ibsssabstthét Second

carry-out side of the stean1bre unit section 280,
ar e SYPRERASHI BWPPORI T reeebior 2AdBs&Fe 19 cFrR§PING unit

spegdcitiohhga6 Wisd kakehe CRI2§T @4t tHEMGEEFON co%ﬁrelif& sectlon
sim.yl

ste break unit section structure

o RRR Sre s oraRad BRargbt ERed o thAhama SHWiS speed
| n Ehgtthe 8ubxteptet bairri/heuit ddivelit@ak .unit section
280 does not nove along the Y direction and is fixed.

The scribed bonded mother substrate 90 transported
onto the belt 261 of the buffer conveyor section 260 is
transported to a steam break unit section 280 when the belt
261 of the buffer conveyor section 260 and a belt of a belt
conveyor 285, which is provided on the substrate carry-out
side of the steam break unit section 280, are synchronized
and circled at the same circling speed in the substrate

carry-out direction.

The steam break unit section 280 has a structure
similar to the steam unit section 160 in Embodiment 1 shown
in Figure 8 except that the steam break unit section 280

does not move along the Y direction and is fixed.

In the steam break unit section 280, an upper steam
unit attachment bar 281 and a lower steam unit attachment
bar 282 are attached to pillars 283, respectively, along



i0

15

20

25

30

30 In the steam break unit section 280, an upper steam

unit attachnment bar 281 and a | ower steam unit

attachnment bar 282 are attached to pillars 283,
respectively, along 87 - MD034 the X direction,

parallel to the cutting devi ce aui-de body 242. The MD034
upper steamunit attachnment bar 281 attaches a

plurality of steamunits 284 for spraying steamonto

the nother substrate 91 on the upper side of the

bondéw: KodheectisnbspanakbleD. tortée owttingedevinetguide body

att WntI'Pgaﬁ 8¢ s2khachesta antlé'E:ﬁ}n'eb)E 6Eafarstz%ﬁma'l:taches a

units 284 raying steam onto
subgtiugtad gy &f tsiteamowaylts c?@"offotrhéPB?@tYGé’cﬂ skeaeonto the

subsidides %les%gagécbl phh | Ble 2PeRNsiAE £SPEEIHOMIed mother
frame 243A and sides of the scribing unit

sectSuhF tragq 39?0| n@ﬂetéoi"ﬁé' FHFEm R s2btaehpept bar 282
mur&ﬂﬁa&d&@d a ﬁfﬁralfﬁfeﬁf igelam vhikel 2848%33’5%&}2:&53 steam
is prqvided on the substrate carr si de

Lt cmHA EBR T SR g0 A F P lo Rt b G da, oF the bonded
Spr avathelS sublsariade &0d bottom surfaces of the bonded

not her substrate 90 fromthe steamunit 284. The belt

conveyor is provided wth, for exanple, a sheet belt
whi ch ci r cl 8achanidl supRéBten thad dsperdiiord Srane 243A and 243B

Con‘gll%teg é{f Ccll’lt p(?fl?ﬁ:(.jngq‘tr{l 588’9%{1%@51803 izrgeérQ% the upper

circling sp eed conveyor
thesmﬁmeatoé déxeryncumtsweb@$etaé%t@aﬁna@amﬁﬂw A belt

sectdl ‘ﬂ'@'fey%%o 2'8§u ?.%t p2bvaRREOHNTRHE! ¥ubBe rafEe e G -RG side

spee conveyor section 260 and novés in
SyneRr e SAERBIPTERK URAT GHAH.ONTABD iS4 BRG ALSF 15 sPrayed

sechihel £8P P bBtebhUshttScesidl kak HOnddE rid@ie Yiibktrate
section 160 in Enbodi nent 1 shown
90 from the steam unit 284. The belt conveyor is prov:l.ded
with, for example, a sheet belt which circles, and supports
and transports the completely cut bonded mother substrate

90.

The circling speed of the belt conveyor 285 provided
on the substrate carry-out side of the steambreakunit section
280 is set at approximately the same circling speed of the
buffer conveyor section 260 and moves in synchronization

therewith.

The steam break unit section 280 has a structure
similar to the steam unit section 160 in Embodiment 1 shown
in Figure 8. A plurality of steam units 284 is attached to
the upper steam unit attachment bar 281. The plurality of
steamunits 284 is attached to the lower steamunit attachment
bar 282 with a gap GA with respect to the plurality of steam
units 284 on the upper side.  The gap GA is' adjusted such
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in Figure 8. A plurality of steamunits 284 is

attached to 30 the upper steamunit attachnment bar

281. The plurality of steamunits 284 is attached to

the |l ower steamunit attachnment bar 282 with a gap GA

with respect to the plurality- 88 steam units 284 on MDO034
t he upper side. The gap GA is adjusted such 88 - MD034

that the bonded nother substrate 90 passes through the

gap GA. The structure of the steamunit 284 is

si mithat tthe bondgd mothar sukskrake 9 pesses thgopgh the gap
Enbqgd ment 1 shown in Figure 9. The steamunit 284 is

al nost entirely constructed by an al um num nmateri al .

A plurality of heaters 16la is enbedded in the steam

unit 284 in mhPheRdhed 3F tlef 86bhRANunYBepsanis similar to
open/close val ve, which autonat|CMI%hﬁD opens_ and

cl ot jaf Jﬁlﬁ'}eﬁfe%t"é}l? |FREE R dahel st qifgnt 1 shown

ﬁ84 ifrg omgur«ﬁtey S Ul y|6 @ﬂe@ﬁgmnﬁg_ 194. iHealmbet iegntirely
eat e t he eater_16la an t he up

e ans g BE Aro deraud Ma i elurr Al iy of pieaters

surfkﬁma.dk e eddeldetin snbsstahm ﬁmimnzsgumﬁnauperpendlcular

ope G1d th 8% h.g gfoge J1 LG J'ﬁ':h% omatically
e ea o ? ‘{ cFe i:h

kni s pr e carry-ou
uppeipestseanﬁLaiQSﬁ.t dchopenedawai@r fIhwsalrrttkrtirmsteam unit

286 [

AP R P GBI LERIBIN.S B8 SR Peatec
st eém ithe hiwadpad 1$diao anite thgp suppdifesc aradfent h@nﬁéitﬂw@rs into
subsiveahe 98ne ﬁé&@i’ﬂ“éﬁi‘atye%ﬁﬂoﬁﬁﬁdtﬂ?ﬁe ghtrkBbidr 286 mother

simlar to those attached to the upper steam unit

at t HaFEFR £ rog a SBSBF-EQpPB@PH’éﬂ Mlql hehromer atdh hole
uni 1gaid.achment bar 282. After the scribed bonded

not her substrate 90 nounted on the second substrate
supporting units is transported onto the belt 261 of

the buffer aanyeyoknseet288) id6Provtidedebh the carry-out sige

of the upper steam unit attachment bar 281. The air knife
286 is provided for removing the moisture that remains on
the surface of the mother substrate 90 after the steam is

sprayed onto the upper surface of the mother substrate 90.

A steam unit 284 and the air knife 286 similar to
those attached to the upper steam unit attachment bar 281
are provided in the lower steam unit attachment bar 282.

After the scribed bonded mother substrate 90 mounted
on the second substrate supportingunits is transported' onto
the belt 261 of the buffer conveyor section 260, the belt
261 of the buffer conveyor section 260 and the belt of the
belt conveyor 285, which is provided on the substrate
carry-out side of the steam break unit section 280, are

synchronized and circiled at the same circling speed in the



30 261 of the buffer conveyor section 260 and the belt

of the belt conveyor 285, which is provided on the
substrate carry-out side of the steam break unit

section 280, are synchronized and circled at the sane
circling speed in the - 89 - -M3®334 substrate MDO034
carry-out direction. Thus, the scribed bonded nother
substrate 90 passes through the steam break unit

section 280 and is cut into panel substrates 90a and

“the sqmt@amb@tmwmoum@impeﬂ@@@ ;orthehegdydibed bonded

CONYLWY, T ] : |
sectlon 300 b%ékaa$ﬁgyg%%%?éguté?ggggskg%ag%ﬁﬁﬁ %reak unit
moviseFtdons t2Z$hend sy s tiddchpamied ﬁabtsfmﬁﬂ@/&oa and the

2853 BRYBESatas M‘S!re A £nI0% 9213 PaRebyor 285.
supportlng section 322 of an 10 inversion

5transportatlon robot 321 of a panel inversion unit
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section 320mhmébﬁab@&&aﬂsm&mhwb@ﬁmts@&&on 300 lifts
pass s through ghe steam break upit section 280 a

DGRFE PHESKERREFNG WaseV Bl and (1Y Jrfb%n?"f:nﬁtc’pped
baseupﬂbﬁiﬂa ofy the &@h&tm@haeybanemmrtamMOmammﬂs the panel
sect a suba}drate carry-oqut_devi UI de g,li_)oln 522 of an

con§t &EF@&‘*ST Buddt FaPEN® Eﬁ?ﬁ’é’r’ia devite
gU|dav@&klm@nbn@mbﬁerbatnmwtn@oth321tﬁhm$pmmﬂaimvmm51xu1unlt

oba 310 WHEN JHANSARL U5 A6a PRNBhor SUBLEALES 8! passes

fromthe SUbSY

di r &brovghi fheasilelaal breakhundfte seciidoak 289 ndedisi et -

280 and the cutting device guide body 242,

perpendicular to the flowdirection of the substrate

in the Y di PBeVRoRRe| AORREING ha%e 2 E0 it EhsumoyRiting base

sechBabBPRe sHRGaGe hesn S5 mléman&rtey&t%ﬁﬁ 8kkdBstrate
and on the frame 243B side ﬁrOVIded on 25 each

r esFEETFVELoReYiFPagRIEe 3L 1 FRTTF WasRF 27Fgngubstrate
thetﬁan@bb&gaba&a 3%01‘¢Ieagnhhlaat38139.% chpthiends abving the

frﬁ§5§HQ§%§ a 1o%rr¥o u% %ﬁylcewﬁ g? géngééggsdqﬁua panel
substrates cut from the bonded mother substrate 90, in the
X direction in parallel to the steam break unit section 280
and the cutting device guide body 242, perpendicular to the
flow direction of the substrate in the ¥ direction. In the
'substrate carry-out unit section 300, along guides 303 on
the frame 243A side and on the frame 243B side provided on
-each respective top surface of the mounting base 270 and
the mounting base 330 via pillars 302, both ends of the
substrate carry-out device guide 301 slide due to linear
motors via respective supporting members 304. In this case
of the linear motors, movers (not shown) of the linear motors
are inserted in the stators for the linear motors, provided
on the respective guides 303. The movers for the linear

motors are attached to the supporting members 304.
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notors via respective supporting nenbers 304. In this

case of the linear notors, novers (not shown) of the

linear notors 30 are inserted in the stators for the

| inear notors, provided on the respective guides 303.

The novers for the linear not®® are attached to the MD034
supporting nenbers 304. 90 - MDO34 An adsorption

section (not shown) is provided on the carry-out robot

310. The adsorption section adsorbs, by suction, each

panel subst rdat edsoapPthan secitgan { peatRwHokgdrovided on the

not h:?e[r f At A0 3N | @M e RNl i HIAL RO W dorbs, by
in5 a ate of beln%aadsorbed gﬁ)the adsor ption

sectﬁ‘%ﬁitl%ﬂeﬁacpli@r’c pupstratedtPa shat J@l@“st%qnl gheponded

t he sl b s Gty ooUt ﬁhﬁi@e ﬁﬂéhp@ﬂ@ﬂ sEbPStA0d ®0a is in
90a i s nounted_on the ganel pgg sectlon 322 of

t he & RIS 6F PPARGPBAFIFPEA P¥o °’r‘ﬁﬁ 19 SfHeton. when
I NVeyrsd Oﬂr&!ﬂi@oﬁg@’gi@m a‘ﬁﬁotlmﬂ_d'lelﬁt rsldiidur#o otheha&ubstrate
carry-out ot 1 I n_the atetr nsportatipn

ol g i $66% ceaPiivaned FiE i S SPREEHALAERG on the
r obgtanel0s upp &nboulyg sentt ibnsIzew £ithdigueesidn tHamsportation
t he tail S t her

herer%% adrl??icg% ct[hoegt%ar (%g“o{lq?%ngsll\ég atﬁng?h%ggc{ %tqlmjaéo'

substrate carry out device guide 301. The carry-out

robot 310 i gy gl rectl Li})é Q:ifmﬁlﬁé‘gc 200 E"-bBof 310 in the

direction (X the substrate carry-out
devisg®sgFate ansl)%twlhgm%%ﬁ%m%%@&nw Fifg-laTr to that

dri Wengneeaasr{lgut Ordhdt AT ﬁzombodaﬁ.eﬁ& 2 SIESWP in Figure
not or and a straight-l.ine guide he transportati

of @achTBPSt HERG AL ARRCEIPtI08 FRAFEPE TOIL o gmitted

t he hbeded MPhBRIarstbshitat o8O 30y matthbnaam{ tn& is@bstrate
robot 310, the cut panel sqgiirat 90a is 25 b¥ 10 i
t he R4 Pt AYAFE HrYdfe ToboY %4 B° g0 is

t hempwabilenbgfa anstiaig mecmmlimm S/ & nii redioir) .(XAﬁtLeection)
along the substrate carry-out device guide 301, the moving
mechanism combining a driving means due to a linear motor

or a servo motor and a straight-line guide.

In the transportation of each of the panel substrates
90a that is cut from the bonded mother substrate 90 by the
transportation robot 310, the cut panel substrate 90a is
held by the adsorption pads on the carry-out robot 310 due
to the suction of a suction mechanism (not shown). After
the entire carry-out robot 310 is moved upward. by an
up-and-down moving mechanism (not shown} once, each of the
panel substrates 90a is transported to the inversion
transportation robot 321 in the paﬁel inversion unit section
320 for the next step. Thereafter, the carry-out robot 310
is moved downward by the up-and-down moving mechanism (not

shown) again and then, each of the panel substrates 90a is
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the entire carry-out robot 310 is noved upward by an

up- and- down novi ng nechani sm (not shown) once, each of

the panel substrates 90a is transported to the

i nversion 30 transportation robot 321 in the pane

i nversion unit section 320 f-0r%l ke next step. MDO034
Thereafter, the carry-out robot 310 is noved downward

by the up-and-down novi ng nmechani sm (not shown) again

and then, each of the panel substrates 90a is 91 - )
VDO unfsghodd so predsitegained meFigdsint iodn tée p@el holding

panele aldll RB2 $RCHHA 134212 I & raieotittit ion robot 321 in
transpartation robot 321 in the panel inversion unit
sectinPapdl iRVETSioadi e htREG 1P 1P PRedpkgEmined state

st eEn THA nidMelsHey) panel robot 321 is provided in
the panel inversion unit section 320. The inversion

panel robot 321 receives the panel substrate 90a from

t he carry-oah imkatsiddpaaklitsbetiBalria provided in the panel
O,..0nverts 10 the

t tati it ti 0 i d
(1 o THRG Bt B Core S REoRatag s Tber FareEea0n Bl Lobor 321
nmountesetivespahel paubit sabetH8te oM@ Tepartls aargbleait robot

341 W RN Tl SPBLELLED,SA AR h a0 vt
t r atdpostidesofitopstd It tiowdl edethef panekanistrates 90a and

plu i pt.i ) e ~panel [
Doci, b BARGIDLLER R84S, sDRC RO hofcen omne 20

r ob®f Bo@pnedctegminglds sgpariad iony sesitden 340.
transportation robot 321. 20 Referring to the pane
substrates 90a mounted, q¥ t he inversiaon

transportat FBR PERGL FALCIRG { ARCELREr 3P0iPT t BBP e 18y pTsion

of ttlilanl%@e@lt attgbm &ho 5 apar ﬂﬁ&D@dé@Ctﬂi’]cﬁj’leﬁéﬁlpléOra' plurality
exa e,_an _uyndesired portjon 99 o ane . .
sub8tr ARCT I}spggﬁara 8§ R hé°g§ﬁ89 Sfsdoq 322 1s
90arbyazablpdesppedt2d pathi eespertvab sechapitsbodgf2section
MhlSQBI%fp%Bglgggekgiggetraﬁsportation robot 321.

Referring to the panel substrates 90a mounted, by
the inversion transportation robot 321, on the separation
table 341 of the panel terminal separation section 340, for
example, an undesired portion 99 of the panel substrates
90a is separated from the panel substrate 90a by an undesired
portion removal mechanism 342 which is provided in the
vicinity of each side edge of the separation table 341, as
~shown in Figure 36, whereby the undesired portion removal

mechanism 342 is provided by an insertion robot (not shown).

In the undesired portion removal mechanism 342, as
. shown in Figure 36, a plurality of removal roller sections
342a is arranged with a predetermined pitch along each side

edge of the separation table 341, each of the plurality of



vicinity of each side edge of the separation table

341, as shown in Figure 36, whereby the undesired

portion renmoval mechanism 342 is provided by an

insertion robot (not shown). 30 In the undesired

portion renoval nmechani sm 342, %s - shown in Figure 36, MD034
a plurality of renoval roller sections 342a is

arranged with a predeterm ned pitch al ong each side

edge of the separation table 341, each of the

pl urzgnavalpfroller sepybdens 32 Eving [aepadocef orsliers 342b
SA2E LA N AP U T Salbl 303420 542, NERAGY U other,
Each rol I'er 342b, facing each of her, rovi ded "on each
remPRAVIGSd en saEh BAMIYRA F@léﬁér@¢§ nj3}A%a is energized

di r 6Gf a0Ai 88c8SohOs &R %Capg%acﬁt 88kn JhgeHNdBN i@desired
5 portion 99 on the upper si t he panel substrate

5 90a RSt i{He 28uBBt Fag S RRRK (Hel % Ode tREJRABAL t HEPFHIRES 902 of

10

15

Si dg;msf lsltdb%tmréezb |atr)ﬁJb:$idh atigied Ragry %nlbﬂ;ih%r tl@ﬂldiﬁ@m) of the
each roller the insertion._robot (n
Eac P36t} é}lb§ifﬁt?o¥8?e§reoH"?/e:F'ﬁe%n%e"af‘?%r&ﬁ% BpLler 342b
mhlﬂytﬁmlpaaetlsumﬁbdﬂensﬁahawﬁM)|Eaehmmiimn3@2hrotates
each o r 342 rol | 342 o
eaclfTo her |§ Q sucﬁgﬁhaF Y%egﬁo |ng |réﬂ1{%#%}e 90a 1s
t heroskerded b)@rp:osem eaght hol tepedizti.0 Ehelpathek rdhkers 342b
oper, by [ y. | . .
cto 13, Bach Britbd Sed CHEh BEaEIalE ol W arkect 1ons
desd:heb‘@@,f age nwol%it@g wi tha Fespgokhiteh eadhodder -
substrate for which large-sized glass substrates are
bonded to each other is cut. Wen a bonded not her

substrate 9BhP@PaRAtdeT of foesUPedrafe ALt Sieyares  having

ar e shehdest toce@sd, akheraingad Erhl@é@uﬁeﬂ@ zﬁ\lrltll.f]abé B)é sefribed,
panel sybstrates 90a ésee Fi gure 16),

Fi gBPdT3Y, US1PHAASTRFE ot F d'FPJo‘?éhacé’c’(“ﬁ’&d §|’1’<.‘J'W:)’-"“J'itﬁ3 g which
preveaoys-stiepdnglass shesheatded a@bhebnauhsttbataacaoocnher is
elt_221e of Iur ate

L gBie e aindngBhet Hulliilde o (O WG] 181 Ge - sizea

- 220gaeser dubgtirates are bonded to each other is cut into a

20
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plurality of panel substrates 90a (see Figure 16), as shown
in Figure 37, a transportation device {(not shown) in the
previous step mounts the bonded mother substrate 90 on the
belt 221e of each of the plurality of substrate supporting
bases 221 of the positioning unit section 220 according to

Embodiment 2.

Thereafter, a plurality of supporting bases 221,
which supports the bonded mother substrate 90, lowers, by
up-and-down moving device 222, to a height, from which the
substrate of the substrate cutting system according to the

present invention is transported by a conveyor.

As shown in Figure 38; while the bonded@ mother



25 Enbodi nent 2. Thereafter, a plurality of supporting

bases 221, which supports the bonded not her substrate

90, lowers, by up-and-down noving device 222, to a

hei ght, fromwhich the 30 substrate of the substrate
cutting systemaccording to the?3present invention is MD034
transported by a conveyor. As shown in Figure 38,

whi |l e the bonded nother 93 - MD034 substrate 90 is

nounted on the belt 221e of each of the substrate
suppdErs Hep bas®@ 2oimoppéefeph Phgebefitedieofof @Reh of the

sub%ﬁ@é@rmwﬁwﬁtm@e@aggsl 351 Cificd e 1OVEILh (¥ each of

substrate carry-in side, and the side edge of the

bondeiP YRS HeAte ITRPAR 1RD RAFaHA LS raterled ripyard the

Si desutss t160d afézeﬂyim sPddl) alid i s ederenge dmlﬂreer Donded
2231§rOV|ded in gU|de bar 225 of the 03|t|on

> uni t ?ﬁﬁﬁ?oﬁuﬁﬁﬁraﬁ t &0 PR §P8e%¥ﬂﬁ¥§ﬁ ?h%aﬁﬁﬁd% side is
ot hﬁinﬁ.&lﬁddd alcea jﬂuﬁa:lwﬁytdﬁ r&&b&bhaieEf rO&ﬂ.JElytsl :mz:; gmvided
is contacted tq a alit erence rollers

or ovi it ST R4 ot s T S Bk T i 220
section 220, the bonded nother substrate 90 is pushed

t d ref Ll 2 f i
oener's Soa G S S Re Ak lom Al 655088 ndePhpbstrate

10 uni t9Gesnttilgnsabatrahd q&m:ysiidvesmgéa)conhécbgﬁctéda plurality
MOt her r eSS ‘?ro%qle% tz'%% Eﬁ:‘b@ﬁd@ar iR26nk SqePid 36‘4190'225 of

to the reference provid on the"guide b ,
226thﬁ@351¥%%nb%ﬁ@@§t%ﬁﬁﬁkﬂn%%%sﬁhﬁ??@ﬂﬁ@@OtherSUbStrate

posidg aneghddra fRldsd il -dicd he11ehstaad be a gulde bar
supporting bases 221. 20 Thereafter, the push_of

th
bond2s (W MBS Ak OF 0 RN AT 3efth die POSL tioning
15 r ol herix 22%taford P2 Uid kle 234G e ié;dgdwe)ﬂout&i&rb@nm mother

oo b le B2l S ALE RN | SRl SERL U heronce
roller 223 provided on the guide bar 226. Thus, the bonded
mother substrate 90 is positioned on the belts 221e of the
substrate supporting bases 221.

20
Thereafter, the push of the bonded mother substrate
90 toward the reference rollers 223 of the guide bar 226
by the pushers 224 of the guide bar 227 of the positioning
unit section 220 is stopped. The bonded mother substrate
25 90 positioned by the positioning unit section 220 is moved
| toward a position where the bonded mother substrate 90 on
the £first substrate supporting section 241A of the scribing
unit section 240 is clamped by the clamp devices 251 when
the belt 221e of ecach of the substrate supporting bases 221
.30 of the positioning unit section 220 and the timing belt of
each of the plurality of first substrate supporting units
244A of the first substraie supporting section 241A of the

scribing unit section 240 are synchronized and circled at



25 90 positioned by the positioning unit section 220

is noved toward a position where the bonded not her
substrate 90 on the first substrate supporting

section 241A of the scribing wunit section 240 is

cl anped by the clanp devices -29% when the belt 22l1e MD034
of each of the substrate supporting bases 221 30 of

the positioning unit section 220 and the timng belt

of ~each of the plurality of first substrate

suppde sate garcd ingaprest in fhefyybatafs cpprg-out direction.
SUPRYIASHEREC! 119 2ATR Qladeler 30l Moididd o tiRe! sUbstrate
240 are synchroni zed and circled at - 94 - MD034 the
saw@UbPPc%PﬁgS§Bé§HaFﬁ CAETEbRt Fhie tar¢latRpd by the clamp
di r gekiiQzs 2B1ereafter, the side edge of the bonded

not her substrate 90 on the substrate carry-in side is

cl anped by the clanp devices 251. 5 Wen the bonded

- not her subswhahetl® B@décﬁﬂ@ﬂ@fdtedubfsltﬁmtbhgo is transported
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posi_ti oni uni t,section 220 to the uni ¢
P octron bh8, BonbriFtins hufte kit 22R. B thd Uelrinipg unit
251 Se‘lHIltona24B ptiedetamm mechbeos S|1onfv\hhem1anmelewwces 251

the '{Q ng &&)oréééeﬂlé(%@ p%fjﬂ%l t%P% igst%elow the timing

subs Fat & I g uni

subbterldmeosupp@mluxgalsetm pEnE 2ng A, SW$'©rat¢ FaidreRfddg units
not Bgi aS £
mragz;ﬁ% rLeaFgr% anp% %:\‘;j)?)gtetg.n Eeé‘cibﬂfhun% After

newbéesbogqemnmﬁuasaﬁater% ishérgngeosdge b & pesition
bongﬁ@r@)i{]eﬂs hlzids Sttl'feaéfaﬂ]_g A1 S WE 11 Ntk Birfnpdembers

when the sid E& bonded  nother substrate 90

on PRETFBEHIBWR ﬁn%@%fc.h? FhAS| §e9e| f dhpeqds@ mother

t hesgbapagevioges 251, each clanp nenber, which 20

cl anps the side edge of the bonded nnther substrate

90, lowers at approximately the sanme tine due to the

wei ght of the shavdeih Figilkerssukisénabhe $03e égeelfotlies bonded

t he b g]e:dsggt t1:1.r.a1:el'19(?t ) att%e mother substrate carry-in side
is clamped by the clamp devices 251, each clamp member, which
clamps the side edge of the bonded mother substrate 90, lowers
at approximately the same time due to the weight of the bonded
mother substrate 90. Therefore, the bondedmother substrate
90 is additionally supported by the timing belts of all the

first substrate supporting units 244A.

Each of the clamp devices 251 holding the bonded
mother substrate 90 is moved toward the substrate carry-out
side such thaf the cutting device guide body 242 is located
at a predetermined position above the side edge of the bonded
mother substrate 90 on the substrate carry-out side, the
bonded mother substrate 90 being clamp in a horizontal state
by the clamp devices 251. Simultaneous to when each of the

clamp devices 251 starts moving toward the substrate
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90 is additionally supported by the tinmng belts of

all the first substrate supporting units 244A. 25

Each of the clanp devices 251 hol di ng the bonded

not her substrate 90 is noved toward the substrate

carry-out side such that the @ARtding device guide MD0O34
body 242 is |located at a predeterm ned position above

the side edge of the bonded 30 nother substrate 90 on

the substrate carry-out side, the bonded nother
substaTaE 00 Hiing tednining hehatreonthofsihg 61rsy supstrate

cl angy HG8Yy k- t<SIZRA RO U d @ W8Ty @r0R Off ta@h of the

clanp eV|ces 251 starts noving toward the substrate, -

ATy SULSTEATEUFURPAE T 1PHe VP FFng1HB| T BIC AP bR the

t he Jdﬂﬁra%@ﬂdr&ty&oﬁum@édmmmﬂ shA4AnRN @i ing speed
timng belt of each af the %ogh %tstr

te
supl6r EPRGAUFIRE P88 of #agqh OFcti'e £ 1N OEUBGEP AL After

car reecdubfdthiectlianp gevibessase @inmletngl shecdobemsnt to the
t he - n eed of each.qf t cla devi ¢ 25

s ST Eat Y o8B | B L BRI SR haming et
noveﬁémﬁcmooﬁhehes&bxmmasﬂbsamﬁweoWManﬂxln@h@nlts 244A and

ci ”i: | ng.lgug_n% frgfl%a%% 554?[%\ e@&@o (%e it ﬂtllé{t%{) Ipporting

substrate su units and
of @@GWSoﬂ4Hﬁel§e§¢@@P§@bstrate supporting 10 units
244B is stopped. A first optical device and a second

optical device provided on the cutting device qui
body 242 nodefiaFshPPiHeak devifg dB¢i 2eSeORE Oég'o‘fal device

242@r6wmeﬁe%ae%bv euwlhgn ﬁeﬁd&ogﬁﬁ |d%n%o@@'d zqaptn@rv@ along
first alignment mark a secon nment nmar

resﬁél@t FREEYRIFSN IR ITA RO AASH %? &espﬁ%s:'tvreafﬂéltmg

90. p%@.&l@&@haﬁﬁ &hpﬁﬁréealﬁfﬁsh%ﬁicﬁgnéﬁle mafdethd a second
not h ubstrate 90 sl.i

h |t
of ARASPIPEY MEtberPaRe RaTsot %58"51%1%"%“”%5%%?0#%‘1 mothex
firsubsthatease .

_ When each of clamp devices holding the bonded mother
substrate 90 slides, the timing belts 2le of the first
substrate supporting units 244A of the first substrate
supporting section 241A and the timing belts 21e of the second
substrate supporting units-244B of the second substirate
supporting section 241B are rotated at the same circling
speed of each of the clamp devices 251 in the same direction
- as the moving direction of each of the clamp devices 251.
Thus, the bonded mother substrate 90 held by the clamp devices
251 is supported, without being rubbed against the timing
belts, by the timing belts of the first substrate supporting
units 244A of the first substrate supporting section 241A
and the timing belts of the second substrate supporting units

244B of the second substrate supporting section 241B..
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supporting section 241A and the timng belts 2le of

the second substrate supporting units 244B of the

second substrate supporting section 241B are rotated

at the same circling 25 speed of each of the clanp

devices 251 in the same directi%n - as the noving MD034
direction of each of the clanp devices 251. Thus, the
bonded not her substrate 90 held by the clanp devices

251 is supported, w thout being rubbed against the

timng beIN@thyhﬂﬁ§Q|Qﬁrﬁp%e¥@%ub¥ ¢hethpr spptured first

subshriatnehet PRk BHa30e 4BhE Sa PAGnOh t i | 'Ble inclination
substrate supporting section 241 and the tim ng

bel ©F Bhe 0B Aed mp AT SIbSie Lo P A iPrE TRFES toapcutting

of tdiéerl%e;cgﬁﬂaétmﬁdy 2l ,SHAB O £ 41 156 PloisQft idhlBe . cut Ofng the
- MD034 Next, based on the result of _the caBtured

fi r Songedgpaiher ﬁ&Pﬁt§ﬁ‘(’fes%‘&6HG the ghtene 1qm,af cutting

I nckiheat bonde@f nmdthdiondedsirpbiter sebwreat eaB8udatbd by an

G aPEE R SERT AP ST TR PRYLERAAS CERARY) ritieehORded mother
subsubatteate a0dbehegesdippgresi biyothef cdatpi dgvitles 251 in

bon L.ate r Y.

ope%g?lona %ﬁ%gﬁgs I ng ggegeqtﬁgF%%%%%ﬁ$ogﬂﬁﬁpg lgu&atlon
not Rech efiidter atlemeodds‘ew@s S¥dpestwl byst hige gipppyr substrate
deviaeeifalabhice B! LAaNLAL Sbabe gﬂé%siaea bi€ting device
resul't of "the calculation eac
devﬂ9e§r25m05§dméplaﬁstphéuﬁpﬁéﬁ §9§§?ﬂa@@theﬁtﬁﬁﬁ§trate 20

devigRibl A0d-drerleives asyb%fc&%&n@%%Il&gaéa%\/hﬁ%erﬁelatlon"
are noyed so as to cut the bonded substrate 90

(WhPEN " FEtELREr r BY Ldnger dptppPRasy ORI near
interpolation" or "cutting" by linear interpolation).

other 1S predRis Gora. FETERECCOIPAR! G opRBd h other

suriacprasdedt e Hottomesis faaait tdm:dao;mxéeatomso‘shmface and
sub %raée ? and rolleg the to ace_an d.th '
bot? F’n 8F 818658Ff?ﬁ8 B gg\«a Eon&e Hler su stra%e 90 and
rolled on the top surface and the bottom surface of the bonded
. mother substrate 90, respectively, so as to form scribing
lines 95 on the top surface and the bottom surface of the

_bonded mother substrate 90.

Figure 40 is a view showing a state in which each
of the second substrate supporting section 241B supports
the bonded mother substrate after the scribing lines 95 are
formed at the side edge of four panel substrates 90a in order
to cut four panel substrates from the bonded mother substrate
90 by pressing and rolling the cutter wheel 62a of the upper
substrate cutting device 60 and the cutter wheel 62a of the

lower substrate cutting device 70.

The bonded mother substrate 90 is, for example, as



20 nother substrate 90, respectively, so as to form

scribing Ilines 95 on the top surface and the bottom
surface of the bonded nother substrate 90. Figure 40

is a view show ng a state in which each 25 of the

second substrate supporting se®? on 241B supports theMD034

* bonded not her substrate after the scribing |ines 95
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are fornmed at the side edge of four panel substrates
90a in order to cut four panel substrates fromthe
bonddwwrptie F igivsst rift.e cuwD st9y thads dviey bR r Aubistgates 90a

the GY t6% YRES! ifa 19l R &@L%reég.oﬁylﬁibh@ €nEWidpdd guide

device 60 and the cutter wheel 62a of the [ower
subdtaidi 852314 Agedioves gwiderRgidomeRd mMotheptter wheel 62a

subsis aih & WM erSsub St r&Ka R t&irdPd8vice Md34d t‘ﬂ@wtt@r wheel
Fi gure 40 cut so that two panel substrates 9Qa

ar
cut 62% &% kb iLeen [Fubshtede |célr¥tﬂ'ln@néieﬂ+é’euﬂﬁerare pressed
gui d® akatéd n?a‘ié’e @wﬂahﬂ: kaderoglédealdid t2He3sidbeedge of the

cutter ee the upper_ substrate cuttin

devidtEP @% alll"(ﬁi \ﬂ%@l O 24T fEetuﬁ:e Ha&ﬁg'r substrates
substniaatfmouummg)aﬂm&mome&r asubsassde Ko as to nmake
contact and rolled along the side edge of the display

panels 90a in order to cut four panel substrates 90a
fromt he boAdetihist hasesubsttital ooradios |are inzpaterh, by the

ver Ll ClACKS 828 Sfea&&du%ﬁey r (s G LS Tciehly Rfrice 60

of the upper substrate cutti device 60 and the
cut taéld Hieeptser virealhe2a Q\ﬁé’ih% LpYer Aubstinatengubinggevice

70 9@ bhetRardaMh e RACRCBULLE e ER e P2Rd Sis resPectlvely
respectively ™ pressed so as to nake contact each

subPEEEEEIFR asot P BgkescoRt 2k ﬁagina%%a%% sebsiratemng rolled

resight eaSEIdIU ) shivdasal® .ane a frassit |t Berebing lines 95 are

Protrusi gns are formed, w tE{a _gredeterm' }ed]ﬁ&)i&ch, i th

on EREMSAaddRRIRPHE eachrRETEEIORReePTes24 TG, Wi a

ci r piteteteriniakeddpiech| am theus]lade widd ol eachackutter wheel

p :

Pﬁvkﬁg fr?%uz‘:iggtf)mgferteglt Eecf reét:{cbne. gl‘I%%Sf’s Sgk{; @J{(,eal ¢crack

having about 90% of thickness of the glass substrate in the

thickness direction is formed on each glass substrate.

A scribing method is effectively applied to cutting
the bondedmother substrate 90 in the substrate cutting system
according to the present invention, the scribingmethod using
the cutterhead including amechanismfor vibratingascribing
cutter (e.g., a diamond point cutter or a cutter wheel),
which scribes the bonded mofher substrate 90 so as to
periodically change the pressure force of the scribing cutter

on the bonded mother substrate 90.

When scribing the top and bottom surfaces of the
bonded mother substrate 90 is completed and the state shown

in Figure 40 is formed, then the clamping (holding) of the
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20 thickness direction is formed on each gl ass

substrate. A scribing nethod is effectively applied

to cutting the bonded nother substrate 90 in the

substrate cutting system according to the present

i nvention, the scribing nmethod 2&ing 25 the cutter MDO034
head i ncluding a mechanismfor vibrating a scribing

cutter (e.g., a dianond point cutter or a cutter

wheel ), which scribes the bonded not her substrate 90

so &ended HAThel cabst XN 20t HE pREsSIABDF eydceF 251 are

the [SOfd D, GHldt 8he ‘9(5111&@& angad Jmdieratelbet £ 3tfounted on
90. 30 Wen scrihing the top and botton1surfaces of

t he ThSo FESPIHDIHEIS AR SRR FTF 419 e R4 R t he

state shown in Figure 40 |s forned t hen the clanping
(holding) of the - 98 - th substra

o 1) Ot e s DR e DR, TOLEL 403 s bing
bondgthemirher sids tadajee oezoem:mmmtﬂﬂamrpadehe sacinthtes 90a

substrat por [ ection 4lB r
Sor i AharBrIbatE At B8Rk ANEL HipstrateA 00 Rn th pondea
edgmodﬂleeashbstr&ba r9bpelr esfistg anésrcgbhlng rcher chettep wheel

cut %eo%g el eégroﬁgggttﬁsgttgscgpél%ﬁﬁ;%‘f{@e RONGEE the cutter

mot heér pressi ng an the cuiter
\Ahemheeezaﬁaa tanle ltbperlgmst rsathes ta e nguaﬁ\wge @gvice 70,

and ! S}e*\th ; ely%o %esérﬁgénefmébﬁoa%om &y Embodiment

cuttin respectively, the scribing nethod

accdr 6Pyt dRERBEBERENL HOSh%vwﬁuﬁﬁw‘&lnﬁm&lﬂi to the

IS ehfbhedidavel %u%ﬁﬁhbeg Eﬁeﬁhﬁcc§ﬁ@§ﬁ at® mwdddfient 2, other
system accor ding to Erbodi ment er than

B S B QB TEY e b A Y1, 0.
t he bonded not her substrate 90 is scribed by the

UPper  SUDt L UL £SY LS00, A ADSULONG g scried by
gui daehastye?42beftrate cutting device 60 and the lower substrate
cutting device 70 of the cutting device guide body 242 of
the scribing unit section 240, the clamping (holding) of
the bonded mother substrate by the clamp devices 251 is
released, the scribed bonded mother substrate 90 is placed
into a state where it is only supported by the plurality
of second substrate supportingfunits 244B of the second

substrate supporting section 241B.

The scribed bonded mother substrate 90 supported on
the timing belts of the plurality of second substrate
supporting units 244B of the second substrate supporting
section 241B is transported onto the belt 261 of the buffer
conveyor section 260 when the timing belt of each of the
plurality of second substrate supporting units 244B of the
second substrate supporting section 241B of the scribing
unit 240 and the belt 261 of the buffer conveyor section



the scribing unit section 240, the clanping (hol ding)

of- 20 the bonded not her substrate by the clanp devices

251 is released, the scribed bonded nother substrate

90 is placed into a state where it is only supported

by the plurality of second sul®¥rate supporting unitsMD034
244B of the second substrate supporting section 241B.

25 The scribed bonded nother substrate 90 supported on

the timng belts of the plurality of second substrate

: suppﬂﬁq mrg svhebroniigdfandeigededdat s same circling speed
- SUPPQY T o BB A Z4hR - SHdtf asRQEL £5h onto the bel t
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261 of the buffer 30 conveyor section 260 when the
timng belt of each of the plurality of second

substrate supROsbrRgelbéSdLd 4B tHert BADsEREORUGO transported
substrate support section 241B of the scribin

i R H BOEL A1 SBIthE PHELBET FERVEIRVegGrtion 260 s
sectﬂxf&hsp&&ed MO 3Ihe %&@aﬁ DHISAHE NI Ze(btdth @gch@tn the

i ¢ B s S B SRR St 260 g The pe1e

t r arspoheeoe 1t conveyblre2®®) twhith ot giwviddd en the substrate
260
CoNVEXQle SRR | AP O e (LADSROPEED! 8ot R0 <BLRAML 280, are

br edk sectl
buf fsmncm;:rwsymd gndt cbnc2éd anhdlicheapel cirolinpgespe¢d in the

cony f&h&d% @@y@qﬁ¥§1p the substrate

carry out S|de 0 he steam unit section 280,
are 10 synchroni zed and circled at the sane circling

speed in thegnp §H93§ﬂ@éxﬁb%%ﬁ<yﬁ9!¥: Shdedi 9’0, |Ent1.|iﬁ)er steam
steam break.unit section 280, an upper steam un

2t AR toaRmenT BAE 4810ABA 8 LARTIR oA (ot @itachment

15 baw a&a a&@ attaehed to piliars 283 alany dHe Xdirection

di rection arallel to the cuttlng d€V|c g ?e Qﬁ@%

242 \PTREERAHRT T EBART ARG XA AI LG8 POSE 2Agr acTRS uPPer

a plsttiedlmn tyiefaistamMent bar 281 attaches a plurality of steam
units 284 for spraying steam onto the mother substrate 91
on the upper side of the bonded mother substrate 90. The
lower steam unit attachment bar 282 attaches a plurality
of steamunits 284 for spraying steamonto themother substrate

92 on the lower side of the bonded mother substrate 90.

The circling speed of the belt conveyor 285 provided
on the substrate carry-out side of the steambreakunit section
280 is set at approximately the same circling speed of the
‘timing belt 26le of the buffer conveyor section 260. When
the belt conveyor 285 circles in synchronization with the
timing belt 261e of the. buffer conveyor section 260, the
scribed bonded mother substrate 90 passes through the steam

break unit section 280.

 An air knife 286 is provided on the upper steam unit
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units 284 for spraying steamonto the nother substrate

91 on the upper side of the bonded nother substrate

90. The 20 | ower steamunit attachnent bar 282

attaches a plurality of steamunits 284 for spraying

steam onto the nother substrat&0092 on the | ower side MD034
of the bonded not her substrate 90. The circling speed

of the belt conveyor 285 provided 25 on the substrate
carry-out side of the steam break unit section 280 is

set Hitagipok hard81 PR hmmebstreteRpspetbFidge A steam

Ui myjig g 26H€ a0 ot PexRUEECHBEOMNEY drs 8l OThP6Y the air
When the belt conveyor 285 circles in sgnchronlzatlon

wi t e at‘%trﬁcﬁ’@dbépt the1@PBeTt HECANIRIE BRagmgIent bar 281
sectdsN pfiidde o0 13 iR O edamh mMiien tebidaite i 282.

passes thraough the steam break unit sectio
BT B o 3BT ST DA BOR enah gt OBy BBh i o Burfaces

100 of W%ond&ﬁaﬁihﬂﬁéf bﬂbsﬁﬁétémtb h&lﬁ&lh&tﬂﬁt&*e remalning
si_de. t eam ife 2

fﬁratéélagﬁt g:lol;ﬂ ‘F%‘? bto tloﬁles%lf‘faCﬁ e@lg g@ﬁ%léirr{l% L su strate

upp@o sitse gompriiett edtyt acimosetd .bar 281 are prOV|ded on

the | ower steamunit attachnment bar 282. 5 Thus, after
steamis sprayed on the top and bottom surfaces of

t he bonded Adtleartlsibsribed mﬁldammomegt%ﬁb@trr@mﬂ P mpunted

on therhoRe %%ﬁde&gQﬁ’[‘éf’é fs@t% ey %dtf@ﬂﬁ%rted onto

substrate IS CO etely eane 10 After
scr ithed Pigdivd ed #bﬁhéﬂf§G§SFP@W@Y9@ FEGHLOR zéﬁ'tﬁ@e belt of

secqmg %@E&atc% n%'é?BQr Llelg iR B0 anldr RSP @Eetl@td o@n tl:@e belt
the belt of conveyaQr. section 260, th

of CORYSHRT %P CMP%BEPW&?%GT‘%‘? tsh’?sﬁatteof’arry out

t he shelet of Coty apta? 8re abhiz6h ti §e@fﬂdﬂ1 cegb oareh Qynchronlzed
substrate c rb?@-Ut 15 side of t st eam reak

secPPln IEG e S ELTSHRE i SRFEq L6 EHE Supetrate
Ci r elaitig - speegaifectmIsubsma:tse tmry;cmibedj rectided. mother
Thusshbtsl%%a%%r bBegaggggeghE_{ghB rthz‘:} steam break unit section

280 and are cut into panel substrates 90a and the panel

. substrates 90a are suspended on the belt conveyor 285.

The bonded mother substrate 90 is cut intoa plurality
of panel substrates 90a when it passes through the steam
break unit section 280. The panel substrates 90a which is
moving or stopped, supported by the belt conveyor 285 are
lifted by the carry-out robot 310 and mounted on the panel
supporting section 322 of the inversion transportation robot

321 of the panel inversion unit section 320.

The inversion panel robot 321 of the panel inversion
unit section 320 receives the panel substrates 90a from the
carry-out robot 310 of the substrate transportation unit

section 300, inverts the sides (top and bottom) of the panel
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substrate 90 passes through the steambreak unit

section 280 and are cut into panel substrates 90a and

the panel 20 substrates 90a are suspended on the belt
conveyor 285. The bonded nother substrate 90 is cut

into a plurality of panel sub3biates 90a when it MD034
passes through the steam break unit section 280. The

panel substrates 90a which is 25 noving or stopped,
supported by the belt conveyor 285 are |Ilifted by the

car r§uliraiont9 03 @nghmompist sieonappe paperrates 90a on the

SUPRUIANG SaftLRTe 3344 &f thBSdrMeFShPihdT §B§B§%ttabhgioéction

robot © 321 of the panel inversion unit section 320.
The 34fersi on panel robot 321 of the panel inversion
unit section 320 receives the panel substrates 90a
fromthe carry-out robot 310 of _the substrate

transport at BeFeFHiRg $8cthenP3BBL FRREFTRLeRILR feunted, by
(t oA Reirisadh ekahlpopadflion $0bot 3PD34on the separation

substrate Oa_and nmounts. t he. el subst.rates 9Qa o

the FagE 4T O Hhm,PERS T REL SSRAF A RECTIOn 340, for
Sepaiadnipdre S eat unide s34@:d Ppdefieny i99g ofo thiee peared] substrates
sub at es. 90a he.inver.si .

1 s Setp TR £y rhe phiiSy | RIS 90 by on updpsived
of tphetpdamel réemrvahaheskpniani 842sediiichn iBOprovided in the
exanpl 8, - desity ed: borti :
Cundn s YROSRLRSLRLAARP B0 L8 LOpaapsby cpbns 21, o
90a sihypwan ignBaghred49o weereby veemindesisathmoniigyp removal

V\Af"i %d.h%nq_rsglvigf‘isi,%c?f‘@xaﬁbﬁém B0 RfasPed a8 d8s88880n robot

the separation table 341, as  shown in Figure 40,

0
wher @9\ ShevWdesi red portion renmoval mechani sm 342
is, for exanple, provided by an insertion robot (not

o it v SR B cr e R S50 e uns <o
t he Ea®loidimegt 1 shown in Figure 22 to Figure 31 as the scribing
method by the upper substrate cutting device 60 and thé lower

' substrate cutting device 70 of the cutting device guide body
242, a cutting step of the bonded substrate 920 by the steam

unit section 280 can be omitted.

Further, as a method for cutting the substrate, a
method in which double scribing lines are formed on the bonded
mother substrates, for which glass substrates which are one
type of brittle material substrate are bonded as mother
substrates, has been described as an example. However, ‘the
'present invention is not limited to this. When the mother
substrate is made of ametal substrate (e.g., a steel plate}),
a wood plate, a plastic substrate or a brittle material
substrate (e.g., a ceramic substrate, glass substrate or
semiconductor substrate), a substrate cutting method for

cutting the mother substrate by using, for example, a laser
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nmet hod by the upper substrate cutting device 60 and

the lower substrate cutting device 70 of the cutting

devi ce gui de body 20 242, a cutting step of the bonded
substrate 90 by the steam unit section 280 can be

omtted. Further, as a nethod foz eutting the MD034
substrate, a nethod in which double scribing Iines

are formed on the bonded 25 nother substrates, for

whi ch gl ass substrates which are one type of brittle

mat erdigit .s wbstircding smae bendad tdg chstaiver oxs ghstiamaadl -studded
has Jpegn deagrdLed ag A exanple. However, the

present 1nvention i1s not limted to this. Wen the

not her substrate is made of a netal substrate (e. g.

, a steel p'F%tI%e’rrr%Q‘ea m&@@s%tx%teaa@é@ﬁ&iﬁg to the present
substrate or a brittle material substrate (e.g.

cer dmvendion ARcdudgisas OthgbstRap g Fhex HHRSHRES ora bonded
SUbsfublt®ate? FOHSIEYE notHern %dﬁ%ttli"@d: d0larec WdddR@ to each

t he nDther substrate by. usin aser

105 Fhemos 45 Haned »lPEERE eaton, shiemaLetEtgit jnother
d|ammm&ﬁﬁaﬁaﬁﬁkebbmHEneahh@bonﬂa$edeaEMdﬂnyrammdastacked
the substrate accordin he pres en

e pat et O RO, k8 bR, Hipiidatey (Mg tbABinea and
substtasked on waobh othiedhrer substrates are bonded to

each other, a bonded substrate for which different

not her substrates are conbi ned and bonded to each
ot her, and &mbpddkedt Substrate for which nother

substrates gr QUBQIEQ‘ Rednand ral@ueh Agkadpartagaeh s01Nghown in
Enmbodi ment 3 A substrate manufacturing apparatus 801

shokiguae flgls oUpinedbrarneaesyiesmettisigate chamtering

subglicdbd 0@ HR ERSmEd P BY it s6PPabes shakkeshNGudRdrates
surfaces of the cut substrates to one of the substrate

cut tPnBneyf &ke FURRAT2E0 AL Ty ST el Athpocording
i nveot ik brekBatnOiBred o5 UDS Fu@tBermore, the substrate

manufacturing apparatuses 802 and 803 shown in Figure 42
are obtained by incorpbrating an inspection system 700 for
inspecting the size, conditions of the top andbottomsurfaces,
end surfaces, and the like of the cut substrates and for
. inspecting the functions of the substrates into the substrate

manufacturing apparatus 801 described above.

_ In the above description of the operations of the
substrate cutting systems according to Embodiments 1 and
2, examples in which the bonded mother glass substrate formed

| by bonding glass substrates to each other is cut have been
described. However, the present invention is not limited
to these. For example, coperations different from the above
description can be performed depending on the types of the
substrates tobe cut or inorder to enhance the functionalities

of the devices which constitute the substrate cutting system.
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manuf act uri ng apparatuses 802 and 803 shown in Figure

42 are obtained by incorporating an inspection system

700 for 20 inspecting the size, conditions of the top

and bottom surfaces, end surfaces, and the |ike of

the cut substrates and for ind@8cting the functions MD034
of the substrates into the substrate manufacturing
apparatus 801 descri bed above. 25 In the above

description of the operations of the substrate

cutting systenms according to Enbodi ments 1 and 2, '
exanpl es i n mhicah éﬁt&r@@@@@:&i@&&ﬁﬁ%ﬂ'ﬁﬁﬁ)(ﬁlﬂﬂﬁiﬂsﬂ @nd 2, the

| ass ubst [ at es eac er js
E onded mother

forne bondi

cut & CUBELTy pels SRR ar . CIe i Boe bk

[ nveet‘ﬁbma’(eje ;f;ﬂrrdelmbye‘doﬁﬁlﬁg d e sulﬁytr@tam)lte each other

oper.at, ons | er.ent tIO

e A SR Baitraa e oL SR bR B sT o BEh RaliBl v arabea.

t o Howairenr the entistrateewhdobecdmdd apptliedakpt tks present
f ot t.e .t

of Fe e e TS LA e SHEoHio bl Ul 1n e
Enbouibrtmatel cubing syt eubscoaddngute MJ@ Byesent ifrention
cut ti g Jdues Rondad n%tréﬂﬁbs(ter Y e faors'{%ie b %‘ ngi wood

gl ass substrates to each other I'nt o plurallt

di smleatq)aaaellgsﬁawlwet@wa%amrwcté@cmbwaq-ﬁwb%rate (e.g..

t he SubshmatesubiePatan PaaBRldRAhdidd BepRies®R!t and a glass
i nvention is not limted to this. The substrate used

in PSEAG) abE cBt (MY st TS i ng TeFthgrmore, the

pr ewﬁsﬂﬁt@wtdm ﬂm@u&@m&;tﬁt@ cﬁitkﬁtxfg:\tsqrs(t%ng acodbrding

gtr |etq:t°| g:l tei)é:’ﬁ sgn \@ l at e 3 aStI %@%éi%dﬁ su%strate for

subsmmlemoaheemmbﬁﬁnates at&nsicrraieei &n:deacgl a@asker, a bonded

SUbSt l’bat ?‘:)at%sf f'l.ﬁ % St r mot urrtsrhen r5:0553.61133 a%e combined
substrate use e e Cu |ng S

accemdi hgnded t¢1@the9¢h9r| namdlta srlIalckelduslebsarbbadimr which
SUbﬁlBﬁt%tﬁ% tebstPa g’g'gcﬁrg%gﬁﬁlﬁgﬁséﬁ&tﬁ &Edé? bapdedd Qther.

a bon substrate f erent
nmot her substrat es are conbi ned

The substrate cutting system can be applied to the
cutting of the mother substrate for a PDP (plasma display)
usedforanFPD (flat paneldisplay} )., aliquidcrystal display
panel, areflectiveprojectorpanel, atransmissiveprojector
panel, an organic EL device panel, an FED (field emission
display) and the like as a bonded brittle mother substrate
for which brittle material substrates are bonded to each .

other.

Embodiment 4
A substrate cutting system according to Embodiment
4 has a similar structure to the substrate-cutting system
" according to Embodiment 2 except that the structure of the

first .substrate supporting section 241A and the second
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and bonded to each other, and a stacked substrate for

whi ch not her substrates are conbi ned and stacked on

each other. 20 The substrate cutting system can be

applied to the <cutting of the nother substrate for a .

PDP (pl asma di splay) wused ferlas FPD (flat panel MDO034
display) ) , a liquid crystal display panel, aref

| ective projector panel, a transm ssive projector

panel, an organic EL deV|ce panel , an FED (field

em whﬂt@&ajussmmz)tm seRt idTk @448 4 heHddeasny tirem each

ot ham, subst £ at hogﬂr i ghgbrd tihe ngi efndl f1rst4 Sé:léastrate

substrates are to each other. Enbodi nent

A s ESHHRGTE RURETTE Sy Ah AccaTiing tte ERRsiment 44 first

has Qi tid fiBbHEhHrLﬁli@s blea, §HQ§;§1“&F1‘Qiédlbb*t%en the first
system according nbodi ment except that the

[
st r fthftaeadre FHBPOF’F%%S U st ?éﬁ% adggssnt Hoy eacliothes- The
241 A wanttihdie Sﬁcmsz%% sdﬂﬁff%teﬁlﬁi@ﬁo&tﬂnﬁ un:l.t 244A is
supporting section eren r ea '
e BT o 55 gpBtan | bRl pEnEl 2 oS, Errst! Bbstrate
S upwﬁpmﬁ@céeoﬂlaﬂmmanﬁc&m secobdbmub srend t & supporting
first _.subst e ting uni A.ar
bet \ﬁéagﬁlt%e *ﬂiBstcoél usjft%r &t estuzolfé%or%l %g‘f%l?m ttg&%fﬁvwe
adj acent to each other. The structure of the first

substrate sURROELLDG Unbhegdfe ffoaéiﬂ%'&h%é’ 39Rlotr than

Enbodi nent strate orting section
241 Ahgse azmals&e}bnu w@bﬁx@%og Gﬂ?ﬁcﬁltli'ﬁ‘?‘gsuhf-}%?ﬁ‘éﬂ sppprrting

confglaQli’i@ nfe S1RS AR cTYRRY 'ﬂ@vé’%véfrﬁlléﬂ.g st dtidr® to each
substrate floatln units 29A ot her than those

ar r &ged - onF bGERC 4TS aoplane Vishayibag rtélﬁeflrst substrate

SUPRAiEitA% g $eLt oA 24ﬂfguf§%e£§ aVel de viiawerttersddli | aFigure
structure to each other. gure 45 | s aﬁﬁlane

Vi e
shofing & Ife 199t tediRa} :ee aEoRabaviny LHPECoga, ihe first
Fi gui®s4@aite Fdicdidewrditerzsk . ifbudes a horizontal table

arranged between the first substrate supporting units 244A
adjacent to each other; and buffer heads 292 arranged in
two columns in the table 291 along the Y direction. The size
of the table 291 in the width direction is approximately
the same as the space between the first substrate supporting
units 244A adjacent to each other. In each of the first
substrate floating units 29A arranged on both sides of the
first substrate supporting section 241A, respectively, the
size of the table 291 in the width direction is shortened
such that a gap is formed, through each of the clamp devices
251 can pass between each of the first substrate floating
units 29A respectively provided on both sides of the first
substrate supporting section 241A and each of the respective
| first substrate supporting units 244A respectively provided

on both sides of the f£irst substrate supporting section 241A.
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47 is a |longitudinal -sectional view thereof. The first
substrate floating unit 29A includes a horizontal
tabl e arranged between the first substrate supporting
units 244A adjacent to each other; and buffer heads

292 arranged in 20 two col unhsioh the table 291 al ong MD034

the Y direction. The size of the table 291 in the

width direction is approximtely the same as the

space between the first substrate supporting units

244A adj aceBachoofddte buliser herdn@92of as lhdwny §n Figure 47,
Subsi At & fd .08 'aq.g" é*éﬂzgné%daﬁ‘j@%&%c@l%dofﬁ% veHesc 81 state

t he I rst substr upporting section

r espedl weispecith&o éqhzee tomleh 29tlakioe 430 £0 He; Movabden in the

di r Ja‘?ﬂl Id%W%thFI%@QLODSUCA:hd hat di‘sﬁa@hhﬁeﬁob{@@er pad 294
thro each of th clanp devi ces 251 can
bet w@%@%ﬁ@h dp ttﬁ‘@ piordizonhisdt sded e S8 .tﬁ!@ t@m fd of the

29A i8S RRGHIVY Yo @vwizded-«dpdetivesiydes of the first

30 substrate supporting section 241A and each of the
respective first substrate supporting units 244A
respectivel gaphovi detile aix kpighisiglesdsf 20Beisisgiported by a

substrate s ct.i on, 24 A E

of ewe ipor st A2k s ad 50 81 fR o 10R i TBEb1 S movan1e
i nclimdelse vpae raiandgdicim g readt 1203 aThactwdcral portion of the
ver I te

be tﬁ%{\(ij%b?ftt% hw&ﬂl{ﬁﬁgﬁgg\%%aggc th%g.r%l.%wzg%rsﬁcﬂﬁﬂé) path,
di sknghgpepregsedr apad igosuppatiedcihedthiis eis flowing path.
hor 'Iﬁoﬁlél cehbk8a b@:r'i:lﬂ.%nt Qﬁogﬁghogft Ree BLEFE¥SBLEAJ294, an

293, respectively. he air gushing rods
293 aly FUMPare epepyng 29s§yr frgmaiichobige gompress pbr supplied

el aghl £@é la1d BEblyAAE Sathd gTBuaRLA, 1O Adinld®, respectively.
upper.- and down direction. The central portign of the

ax| ¥igh the %WW%@WOE“E@%@%’:%{“ KGO RE gfpe air gushing
fl owpegipgkh 29mNdtEeNMYRERRY @bthés SupRltrete 096 hpfovided
air flow central portion of each of

he
thetBﬁFFQBgﬁgdlEQ&lfﬁﬁa 8PP¥§ushi ng openi ng 295, from

- which the conpress air supplied

20

25

30

The air gushing rod 293 of each of the buffer heads
292 provided in the table 291 is, as shown in Figure 48,
inclinable with respect to the table 291. Owing to this
structure, due to the gushing of the compressedair {Bernoulli
effect), the buffer pads 294 of the buffer heads 292 entirely
move in accordance with the bendings or undulations on the
-mother bonded substrate 90, and the huffer pads 294 move
such that the interval between the bonded mother substrate
90 and each of the buffer pads 294 is maintained constant.
.The compressed air caused to gush out of each of the air
gushing openings 295 flows in layers along the radiation
directionof thebufferpad294. Therefore, the spacebetween
the mother bonded substrate 90 and each of the buffer pads

294 can be maintained constant. As a result, any damage to
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15 to the air flowng path is gushed, is forned,
respectively. Wth the conpressed air gushed from
each of the air gushing openings 295, the bonded
not her substrate 90 provided thereabove is |ifted

above. 20 The air gushing rod 288 eof each of the MDO34
buffer heads 292 provided in the table 291 is, as
shown in Figure 48, inclinable with respect to the

table 291. OnMing to this structure, due to the
gus Hilreg befckt kerdfemer eiséheamotb@rmmw sghserate 90 can be
the%\'-)éfx,fegf’te[&adﬁhégéb flTlEIl E{lhq{elf A %g%@gn%ﬂld’rp{:ﬂe mother

e I n accor anc W t I ngs or undul ati ons
on th@d%tﬁmsm@%lﬁiﬁmét élg@‘-tsand t he buffer
pads 294 nove such that the interval between the
bonded not her substrate 90 and each of the buffer

pads 294 i s Thei Fiss heabedrstent loatrhrg darfeddgegnectively

Cauiﬁ@)vtl(aeﬁl%lﬁ Pt 0fs iR oF tke Airs 3@uPstiiat® supporting.

openin 295 flows in |layers algn the r adi

di r@@ﬁgc&ﬁno@%h@o'fereﬁh Ao S LIV aﬂﬁ’ﬁ’% JFafle rest
bet waethet herm:t bﬁbsbeadedfmbsingtmﬂes aaahmoctemf that the
the huffer 4 can be nmai ne nskant .

ossnee ahy PREm R (00 Rl Sho PRBTRCR A i e suen
of tthettrmtm :haotﬁde:dnes‘lubthraugh%}acdarmfoehepcbareptmwes 251

t her érgegtltvpé%g tatlyfﬁb?%at%rf r\Q’{E' g%ggfa@tﬁ%atlng units

boné% str
su bﬁmateasgetqiatver@r pnovsdggmnrluslﬁe@meeloﬁ the §irgtgubstrate

bot %uﬁg&i 1;}% Re sl 'ornstzmb%m%%lcﬁu B0 ':t'h'en &e@%gtll% first

241 ve t sane structure as he rest of
t he stibsgrageh SUPROE tNGa tAE Su r2|4t4§ zgpip@fé&émelﬂh Rroviged on

Si Z@olth LDge i S h:l’fiﬂ,l E@.&ts'toguﬁgtfaﬁets’ﬁﬁﬁoﬁQing Sseﬁfiﬁ[dn 241A;

such 10 that a ga fornmed, through each of_the

cl afPddevtEes s a%a PRPGEPHEER e RTOVIdRd £p e table

subsbnake ohlgodhieny WnRilex:tid% .A respectively provided
on both sides of the first substrate supporting

section 241A and each of the respective first
In the present Embodiment, as shown in Figure 44,

in the second substrate supporting section 241B, second
- substrate floating units 29B which are same as the first
substrate floating units 29A are respectively provided
between adjacent second substrate supporting units 244B to

each other.

‘In the substrate cutting system having such a
structure, similar to Embodiment 2, the bonded mother
‘substrate 90 positioned by the positioning unit section 220
(see Figure 32) is transported to a predetermined position
of the first éubstrate supporting section 241A when the
positioning unit section 220 and the timing belt of each
of the first substrate supportingunits 244A are synchronized

and circled.
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substrate supporting units 244A respectively provided

on 15 both sides of the first substrate supporting

section 241A; and buffer heads 292 in one colum are
provided in the table 291 along the Y direction. In

the present Enbodi nent, as showszin Figure 44, 20 in MD034
the second substrate supporting section 241B, second
substrate floating units 29B which are sane as the

first substrate floating units 29A are respectively

provi ded between adjacent second substrate supporting
units 244B to ., each other. I %4%3 C '

syst em havi hlj‘ EotH nhan%%l}'uggg}le{hés:%%q ar P%@ES osg‘lmrréefnl?ite 20
2, tiketlhandedrietheér thebhsteds te90ipsdindDiaPbywiitie respect
posi.tionin it s ' Agur 2).4}

trarifsc’pg?‘{3 e%utjgiégpg%téieﬁggr%‘%ﬁ%ed%%??i tE i4%ﬁ ggéo%_lati%eedge of the
fi r Sonslelds tmcithe 15 uppos tEate s80t | whiz Asvhepsikioned on the

POSigt QR ug] eehiny220s it bi/a4éh Bel &1 &hp members
eacl’?ub%:‘%r{g}%g ?%%E? substrat essuppgjgéﬁ% ng units 244A l:::we
syn&fr ofi tbg¢ cdagrcidedied@s 25107 - MD034 In this

manner, when the bonded not her substrate 90 is

transported to the predeterm ned positjon_with respect . .
to the cutt FR§deTPRRTGEFHL %&Szﬁ@Pih%dgodéhgo@% gpshing
t he roa bordesdomaisher cauksichabe e Whireh isubsdsiateofddating
on the substrate caryy-pn side, is.cl ed .b .Qf .
ol aiipignahoans 1 SGPRY ok s i QP DR Y fatEt Ko units
CONPROES sefd dille compuppkieddalo itshguahedgushiafythéinpgushing
293 provi de n_each of. t Lrst bstr f IR ;
uni e?@ﬁgagageggﬁp&p %tlﬁéallg’e gﬁgag%gsti trnat% tg%f Iégg% itrlr?g portion
uni b e28B ofahdffhe padpR@dsedCarcuirseytdfiedeasth offthe clamp

: E:m%.gn%tegglsggggﬁ g«g@@hngpggédr@é PeGlidElYePhPYidathidht. as
a result, the bonded mother substrate 90 clamped by the clamp
members 51 is lifted by the compressed air which is gushed
out of each of the air gushing openings 295, thereby the
bonded mother substrate 90 being held at the predetermined

height by the clamp members 51.

Instead of moving the clamp members 51 upward to the
predetermined height, it ispossible to hold the clampmembers
.51 so as to be movable in the upward-and-downward direction.
Alternatively, it is possible to energize the clamp members
51, which are held so as toc be movable in the
upward-and-downward direction, upward with the force
equivalent to the weight of each of the clamp members 51
by using an air cylinder oxr the like. - By constructing the
clamp member 51 having such a structure, it is possible to
cause the clamp members 51 to follow the substrate lifted
by the first substrate floating units 29A and the second

substrate floating units 29B and move the clamp members 51



of each of buffer pads 294. Concurrently, each of the

clanmp 15 nenbers 51 is noved upward to a predeterm ned

height. As a result, the bonded nother substrate 90

cl anped by the clanp nenbers 51 is |ifted by the

conpressed air which is gushedigeut of each of the air MD034

gushi ng openi ngs 295, thereby the bonded nother

substrate 90 being held at the predetermi ned 20

hei ght by the clanp nenbers 51. Instead of noving the

cl anm nEr arpsy il L dbwrovatidte dipresdietasy mi ned hei ght,

it is possible to hold the clamp nenbers 51 so as to

be novabl e in the upward-and-downward direction. 25

Al ternati velTn thtisi stpbssidlirst opdrigiade deacel anpg a second
1 t

upvvaﬁg'%'an c?oé\:\vin}'v\%&ﬁr iRl o 3% &Jﬂﬁ.rfqz\ff@}ﬁ:é RdifR body

|rect|on upmar the force

5 equi2Ad crespect hee ki ghPtarecnEhr ot adhgnpeaimarnaed & second

10

15

51 ¥ disddift ABrR rré:s)ﬂééldﬁe.?j bheviaks: o:B)the bonded mother

constructing the 30 51 havi ng such

nmenber
st r FtastEatq 99 s %w@%ﬂ%e&th%@% %%Oﬁﬁﬁﬁéwstrate

51bt9§b fw?.'ﬂl'f‘lﬁ‘e%?%c?cuhﬁt ;’;ﬁégcil.z\tfigd %@Vl&@eglﬁidétbody 242, the
supstrat e oatil n units and the sec S at.e
T ooy LpLaes Oaing SApPRERBRre B3S Metgontal

- Ma&%éte vy tthﬁ: lmmrpdmm/wnamr d tcher eftdamiring pasiitsion of

devicuts o P boBRe A R F i e fa B8 g BhYERg posi tion
242 off espadbigv¢hg, boapd:edrmo‘ahersa;ulaistrgmherﬂﬂ nmfk caigudated.
second A I.ANHRA! JBOK, LE8SPREILIPLY1LPION! Utk QAP devices

bonde rat |nc I'nation of
bon@&dniotigiingutsber hppdedomathaTr substrate 2hagfelh@s the

de‘“u%‘i)e@l“'s%%s %&éé@tt&ﬁ% dQGHE@dsﬂ‘)&H&ftﬁé’bﬁM&t eu¥dtrate

bei orte he hofi zontal 10 state b

" cl amptddna8svse, 70 prediownad Ay PodtFeRLRe t ¥1@u‘??ﬁ1%d mother
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t he heRdedd Ry, substrate 90 and the ending position
of cutting the bonded nother substrate 90 are
cal cul at ed.
The scribing operation in this case is similar to

that in Embodiment 2. The bonded mother substrate 90 clamped
by the clamp devices 251 is slid by the clamp devices 251
along the Y direction while it is lifted from the timing
belts by the first substrate floating units 294 and the second
_substrate floating units 29B. Concurrently, the bonded
mother substrate 90 is scribed by the upper substrate cutting
device 60 and the lower substrate cutting device 70 along
the Y direction. When it is necessary to scribe a plurality
- of scribing lines along the Y direction, one scribing line
is formed, ant then the bonded mother substrate 90 is slid
toward the substrate carry-in side by the clamp devices 251,
and then the bonded mother substrate 90 is slid toward the
substrate carry-out side along the Y direction, thereby the

next scribing line being formed.
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Based on the result of the calculation, the clanp

devi ces 251 hol ding the bonded not her substrate 90 as

wel | as the 15 upper substrate cutting device 60 and

the lower substrate cutting device 70 are noved so as

to scribe the bonded nother -subpstrate 90. The MD034
scribing operation in this case is sim:ar to 20 that

i n Enbodi nent 2. The bonded nother substrate 90

cl anped by the clanp devices 251 is slid by the clanp
devices 251 along the Y direction while it is lifted

fromthe ti Wg‘%?xhtﬁgl fc?rrgé(ti&g d¢ =5h Q%éﬂﬁuﬁ% OfirdW along

units 29A an € Secon strate oatln
298 theoNcdirentign ihedumiddeds thet ﬁé?—‘lb@BQt%%tR@Wrmed on

an dsc‘%{]é Bedaby rﬁé‘tgné’lp%%fbs%i%%ef 3bea Cothd AR XUBMEEBh . When

["ower trate cutting device 70 along _the Y

di r eR}wralifeat scridingdenas §re s °§@Prit?e10a19pmﬁ ¥ digpction,

of $6fd Qefgbihgq&rﬂsoagetﬁ&m\édibhemé PondeaemSenéPistPstrate
line is forned, ant then the bonded not her_sub

90 1% 3{PRIZENS SR BCEREORFHAT N Lar FYER rf-réaﬂaihsyglde edge
t hg p@@tfgégtbcmaﬁd%hamp@rﬂibyhenetdm@ﬂéedcmt #B1. Also in
su s ate i to t ar,r ut

si déPd%0 G Sthe Ped t%ﬁ&?@ﬁ&s%ﬁ?% et §¥rllﬁh§Y the
I:P@lﬁﬁ@n@eﬁbEWﬁd511690ngh£ﬂé4¥ et hen fwirinded iion ief 1ifted
a t he rijin d [ . .
o o BRE L WSS9 DS L BELLRRe oo onses
not ROA amﬂsthateeQODQIBn@SEM@IR dilo@adtingn unysn 298,35 and the

I I ]
Gi 2Rt RbrBeE DhideeaPEled’ £ MR FOMh Beleremined

not bers iddiont vitle reppediong the upnen suPFbRateHFUT Hpg fevice

turigef LA tHE ibQSregﬁﬁstPQPQséﬁ€tiﬂgt@@%1@&aﬂpedka bonded
the clanp devices 251. Also in _this case, _the bonded

ot Hetheghsubatsate 98 15 parppefnrlang dhey dLreericn Py the

alOﬂ@pEEesMbgtEEQE|Qﬁtﬂ@hbedé$1t§ $®fdﬁﬁitHdWMEMbﬂesubstrate

tlﬁ]ﬂ%t elts the first substrate floa%

un
ing de ice 70 while the transporta Ly the clamp

members 51 is stopped.

The bonded mother substrate 90 is in a state in which
it is lifted from the timing belts when the scribing is
performed in the X direction. Thus, a stopper 297 is, as
shown in Figure 44, provided between the first substrate
floating units 29A and the second substrate floating units
29B on one side edge of the substrate supporting device 20
such that the bonded mother substrate 90 does not move due
to the pressure by the upper substrate cutting device 60

and the lower substrate cutting device 70.

The bonded mother substrate 90 is slid in the Y
direction by the clamp devices 251 each time one scribing

line is formed along the X direction, and thereafter, the
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29A and the second substrate floating units 29B, and

the bonded nother substrate 90 is placed at the

predeterm ned position with respect to the upper

substrate cutting device 15 60 and the | ower substrate

cutting device 70. The bonded i1nwther substrate 90 is Mp034

scribed along the X direction by the upper substrate

cutting device 60 and the | ower substrate cutting-

device 70 while the transportation by the clanp

rgnci‘)n‘_lfesrrma&hoins ot tipp ezt r i ridh & inendedpenf bemed ubbonaittde next
[ n a.,state in which it islifted fromthe

ti m)iéflﬁglcttgo\ﬂhen the scribing is performed in the X

direction. Thus, a stopper 297 is, as shown in Figure

44, provi ded bglueg,LACldrs! SDBLAALA AStALPAIINGcate 90

units 29A and e secon s rate floating units
on dsescribeddye tare tapgeyuﬁsww@t@ merﬂtnq]&eérévﬁcéo z%ld the

S UC ﬁo%@l Bgtg‘g@@e@uﬁﬁhﬁr asvhstr abe;i 90 doesedGln RBM®h the

ressure e u er substrate cuttin
PP %@bstrate

devP@@d@@ magaef rfélt}'%t% @917 hef feaf PynfhahAcEr

30 Hgahandednmet h§.3§A s that §e88n6331$l£$ﬂrdtﬂe tii®ating units
direction by the clanp devices, 25é % é

Scr ASEIEP A8 MRt SN GHFeg T A BoXE 9 ePp s guostrate

ltheﬁs%@fpbﬁafntgh%é%l:@ -24Mi0%'ﬂad fthreﬁ&t.nﬂngOfbeﬂJ‘ltS ®Er Itlhuengecond
Ine s perfor al ong t X t

des GHPBER SA6TEPPPPEC DO TOAREr SBLR W tgo S goncexn
scrithed biet hendgpd ano tshixs tsudtss matet 90gidevnt B ®edmyy rubbed

fmhe agla?.\#ert %ﬂbs%&%& C%t tltgg ﬂ%\&' ‘Eﬁ&ogcﬂbﬁ.ﬁﬁt 3';_;9 'eE‘formed

Bonde her-<$ibsirat
fir shesebyt mats¢abilleoscinddpimg opeZAignd beiads P& rmed
substrate floating units 29B so as not contact the

timng belts of the first substrate
When the entire scribing operation is completed, the

bonded mother substrate 90 is slid in the Y direction by
the clamp devices 251 so as to be placed above the timing
belts of the second substrate supporting units 244B.
Thereafter, simultaneous to the stop of the gushing of the
compressed air from the first substrate floating units 29A
and the second substrate floating units 29B being stoppéd,
the clamp members 51 are lowered. As a result, the bonded
mother substrate 90, for which the scribing is completed,
is mounted on the timing belts of the second substrate

supporting units 244B.

In such a state, the clamping of the bonded mother
substrate 90 by the clamp devices 251 is released, and then
the timing belts of the second substrate supportling units
244B are driven. As a result, the bonded mother substrate
90 mounted on the timing belts of the sécond subs.trate

supporting units 244B is transported to the carry-out side.
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10 supporting units 244A and the timng belts of the

second substrate supporting units 244B. Thus, there

is no concern that the bonded nother substrate 90 is

cut by being rubbed against the timng belts when the
scribing is perfornmed, therebyla stable scribing MDO034
operation being perforned. 15 When the entire scribing
operation is conpleted, the bonded nother substrate

90 is slid in the Y direction by the clanp devices

251 so as to be placed above the timng belts of the

second substyy aasfﬁyﬁﬂeata&g@mchér%‘l@ H@Qoﬂeeysﬁa{ﬁ@f stress

S|nultaneous to e sto ushlng
conpresgad igid %9 obhe h?éom¢¢@tm%tnlb%¥rﬁtl SFFé’éﬁl A§ duet $o the

29A rﬁﬁq_ﬂot}_%lsc%QE q:1'§3“3§£ééﬁfoﬁ | a9 1@Gey rEJ:Et éa@lQ %fbglhél &iming

stopped the ¢l anp nenbers 51 are | owered

r estiedts HeheRndbE hﬁﬁQQQ BYERSF a FEDSE TSy %%l&ﬁ Spgibed.

SCI iFirihdrindz@Ph et £4 no%%éée@@&ﬂifeﬂ) @?nbh&ohh.ﬁbn@le sliding
belts. of the second substrate ugﬁort ng units 244B

In Sichhg Rended matdiey sHpELgaLP fhepes 251 and
subsiheater80ihy éhearihaop tleyitdednddhelsst elmsedx,rtmmore

t he 30 the timng bel t he second [

supg" BEEengS u‘h‘?t‘% ?‘ t ?P%e‘chtrﬁs égg%fﬁ%%ﬁeﬁue to the
bonded tanttiery efbshe aimdeﬁnmm:hatesjubatrh'eetSIQTTI:pgeach of the
belts Qf t a ' it ;
e RaRashPELEET o Metted OUE 48 RAORELREHR Co SohEnrontae
desd¢hiebedidbogespentdref ithenboodedemnthpat subsbsates?0 by the
appldl%gl t@e&:[]@ Hord! e%l;&”ﬂhged'lx%ﬂ.%{gf Qbéeg%fjé‘ﬁcﬁ‘b:% @1@% timing

ununi t he recti on and 1 evel each
ti mhﬁegtss bbargbmhéhetwmmﬁwébe s4pEPrdgeioes 50 and

I's gechlade ifing B%&@rt%lﬂgteéﬁr NOtF 18RS RIVE ,Iwhen the bonded
synchroni ze the sliding_  of the bonded nother

subotReE Fybshaatiea®y dévisddd Py thed clepe devdcegy25t. it
of aachoslibhe tid Féddcdehksarfeing wotdeer F®F €he clamp devices

251 since the bonded mother substrate 90 is being lifted

in the air.

The structure of the first substrate floating units
29A and the second substrate floatingunits 29B isnot limited
to that described above. For example, a structure of the
first substrate floating units 29A and the second substrate
floating units 29B can be made in which an air gushing opening
is formed at the top surface of the table 291 oralternatively,
the top surface of the table 291 is made of porous materilal.

The air gushing opening is formed in a groove.

The way of carrying-inandcarrying-out the substrate
to the scribing position is not limited to timing belts.

Other transportation means can be used.



there is no concern that the stress is generated due

to the 10 contacting of the bonded nother substrate 90

to each of the timng belts. Mreover, it is not

necessary to synchronize the sliding speed of the _
bonded nother substrate 90 by the -clanp devices 251 MD034
and the circling speed of each of the timng belts,
thereby the controlling of the clanp devices 50 and 15

each of timng belts being easy. Furthernore, when the
bonded not I’Eenbosi}mm b, &4 diave %)‘Stﬂ-‘lti@t@ﬂfénﬁilat the first
deVlsQﬁ%@;'%lﬁ lp@ﬁ%bl duc he ng

force for the c?a devi cesge%gll&gl ncgh%hesggﬁﬁgd substrate
not KEPPAIIsiNASecdd ons apdj kel subabrata ¢Reting deppice guide
The St UGHE 1@ #HRe rduntliny Ed At d 11ord 'd’]ﬁa.r?'d‘eirices are

29A and the second substrate floating units 29

t
51 i nimog@blep iphhhe g Hmasdd ofyov 8L TREHaS RPN e, 1h 18 Possible
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str u@ Waredfa tdt@udiur® 19UREHIcH aHd eatdny dw:l_tc%SZ%e fixed
and the second substrate 25 f% atin n| tu?) %98 can
3 h 5

madd A TR RPRTRT PR AR BnitrgyS ﬁg&eatsuﬁPgrtlng
t op ssutitfiase afhd e dond %ui&]:rm‘te’:llsn:@n;m:a:thmﬂj wectiilom and the

f f bl e 291
at @Rt b 1o B8k TRS Shidh FEC fePppRRud he g atrection.
gr oave an30 mﬁnmamay aofs toawcrtyameg -oinrd. ya ek sc dror oien gpadiet suigd. that
SUb%thraJLb %u‘ag%ﬁe%”ﬂ#f{oﬁ{ Eggt':LSnnoéhéé Bﬁgsg.l%strate

tlmng ort i on nmeans can e
112 mpmngaﬂb@dmenﬂsdltha sitlels Ur e ot Bing daydece guide

t ha}noy% rEi 3t veupstad %Wf'ﬂbltﬁ%xsﬁﬁﬁbgfatéh@o gripped by

second substrate supporting section and the substrate
cut ttheg cdamrcEeydic®S - are fixed to the nounting base
and the clanp devices are 5 novable in the Y

direction. Aternati veIU;C/; | sé?pos& ble_to have a
structure in which CNRUSTEAALAEFFEIErE Y i xed to the

nounti ng base and the first substrate supporting

According to the substrate cutting system of the

. present invention, the substrate supported by the first
substrate supporting units and the second substrate
supporting units is moved in the Y direction while béing
held by the clamp devices; the substrate being moved can
be cut in the X direction from the upper surface side and

. the lower surface side of the substrate by the substrate
cutting device; and then, the substrate supported by the
first substrate supporting units and the second substrate

" supporting units is reciprocated in the Y direction while
being held by the clamp devices; and the substrate being
moved can be cut in the Y direction from the upper surface
side and the lower surface side of the substrate by the
substrate cutting device. Therefore, it is possible to
continuously cut single-plate substrates of both top and

bottom surfaces forming the bonded substrate in two



section, the second substrate supporting section and

the substrate cutting device guide are novable in the

Y direction. 10 In any nmanner, a structure only has to

be made such that the first substrate supporting

section, the second substrate 18@pporting section and MD034
the substrate cutting device guide nove relative to

t he bonded not her substrate 90 gripped by the clanp

devi ces.” 15 | NDUSTRI AL APPLI CABI LI TY According to the
substizaetions i pgTBRyBdbAVbRTt fe gREsentheRyERt Roflorizontal
the SURSLEALL SRR 8hdbddtfed | Fd st SURSlHAliiverted in

supporting units and the second substrate supporting

uni t&he SRR 4R HELTe R FUE 1B PeY FHATRE HelAP Bipgrees

the Gl BHB LeQViz68%a 1idieraitisdd at @@, Nthd BN E0r§ 89 s tBf becomes
cut in the X direction fromthe ugger_surface sl de and

5t he $PWACE A¥hdd dSdROSFIPRE ERLSPRLIBUGYSERPTOCESS 1n two
subdimder s uitmpiedaesirmnd die, ad o sitisiriate.
supported by the first substrate supporting units and
t he second substrate supporting units is reciprocated
in the Y direction while  being held by the clanp
devi ces; and the substrate being nobved can be cut in
the Y direction fromthe upper surface 30 side and the
| ower surface side of the substrate by the substrate
cutting device. Therefore, it is possible to
continuously cut single-plate substrates of both top
and bottom surfaces formng the bonded substrate in
two - 113 - MD034 directions perpendicular to each
other in a horizontal direction wthout the bonded
substrate being inverted in the up-and-down direction
or being rotated by 90 degrees in the horizontal
direction. Thus, the entire system becones 5 conpact
and it is possible to continuously process in two '
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directions with one setting, such as positioning. -

114 - MDO34 CLAIMS 1. A substrate cutting system
conprising: a nounting base having a substrate

supporting device for supporting a substrate; 5 clanp
devices for holding at | east-ohk4part of a side edge MD034
of the substrate carried-in on the table, the clanp

devi ces reciprocating the substrate along the Y

direction, the Y direction being along one side of

the nmounting base; a pair of Gdddtrate cutting devices

for j1cutdl i ildte TGRS sttt Thpidlitg:

respectively; and substrate cutting device guide . .
bodi es, fix&d"e¥ntirg PASENIH PaIIciats SaRRCEEHRY device

for svipRAhnf 4 Reibsihsig;ate cutting devices on a
top surface side and a bottom_surface sid

. L e of the .
substrate | GF1EA® 9V ¢ HognRpLdRAGCHET & PR RAT hotya side
g! I EJeOdE tt‘)dh% ﬁlmb;‘sltt&@t%d bﬂmau}&heﬂ ol tihlee I:‘éble . the clamp

irection the clar vi ce rei t . '
subdEVACE S EFFOPEPRATARYI e FIRITR e lgREs thp ¥ girection,
subgshea¥ed snppbdion ropimg tesl eyl osec ehdesubsihameow@(ring base;

supporting %2;'{;1%15% 8%2%1;%{:.Sétélé%%ttﬁﬁ FaeVipeds tfioﬁ}gc&ﬂt:lﬁg both

and the secC at € supporting u S are apar
f r omidash ofotther siubvstthe te ,dines@eicdd vedy ;alngnged with

t he substra t ' ]  andet
first subst %2?3%@%3?%?%%?%@%‘9?%%@3% £588a to the

subgougtd ngu peset ifaping terdupiorer oS B_Y AP ec8GRhof the

t halsupkReat st f 8 §g W al-dipsnhe B p®YLeatd iR Xnd a bottom
direction by the clTanp devices is cut. alon

i ¢ BUEFSReAe RS the SR LB PERbILERSt ok Berpendicular
cut tiothetedi €86t 188, Zhe/sudiIStd td BeLhig nbEdIYSEINY direction
accolIlBd LRl tcener e
wherein
the substrate supporting device further includes
first substrate supporting units and second substrate
supporting units, the first substrate supporting units and
the second substrate supporting units are apart from each
other in the Y direction and arranged with the substrate
cutting devices therebetween, and
the first substrate supporting units and the second
substrate supporting units support the substrate such that
the substrate which has been moved in the Y direction by
the clamp devices is cut along the X direction and the ¥

direction by the substrate cutting devices.

2. A substrate cutting systen:according:to claim 1, wherein
the first substrate supportingunits and the second substrate
- supporting units support the substrate without rubbing

- against the substrate when the clamp devices moves while



the first substrate supporting units and the second
substrate supporting units support the substrate

wi t hout rubbing against the substrate when the clanp

devi ces noves while - 115 - MD034 holding the

substrate. 3. A substrate cuttimg system according to MD034
claim2, wherein the first substrate supporting units

and the second substrate 5 supporting units are

structured by conveyor belts, respectively, the
convylstinge|tthe mihgEnatiear y-driven in the noving

direction of the clanp devices at the sane speed as

that when the clanp devices nove while holding the )
substr &t subsratecatipbing £ve tem eragriyedn ggééf"d? ngyherein

to Glral £ st WRDs@irA tel N sotbsid ahRi €Y lHnd Eh£8¥E688 substrate
include a cutter wheel for forn1ng a scribing line on

t he IRRATH AL c@li%r HEAMFTURRA nd¥a EYt orPeLts.

- for xters@res:t’altxidlrgg, ahercﬁ&mya;ﬁ BELe sAYSi i rotlei® -driven in the
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cut P17 6y SLERCT a0 BE P O LA fieViqas foFhe Same speed as

conpihasd wigen ahet @bampl diel isestmare wbilepredingy sheambstrate.
onto the top surface and the bottom surface of the
substrate, on both 20 of which the scribing line is
scridbed sﬁbst\rshbsccuiattjmg: syisiteq sgsordingdor dilagmt b, wherein

Cl alyie5 .o ARG A3y h%kﬁhc%rsy' BGITRANS it tRladVified for

in the steam unit sect bStrate dryi ng means

f or f@ryilng ahecrbping ffigee onnthe ZBhstrain 1 ondsarduicesr head
of HR& i EEALE mot o ﬁd&bﬁkaﬁgﬁlwaﬁg%ﬁa@é@f& force against

according to claimb5, further conpr|S|ng a substrate
car teoSubgdFRtE fror ther Cudkierg Whsel substrate cut by
the steamunit section. 30 8. A substrate cutting

system_according to claim?7, wherein
y 5 substrage cutting system according to claim 1, further

comprising: .
a steam unit section for spraying steam onto the top
surface and the bottom surface of the substrate, on both

of which the scribing line is scribed.

6. A substrate cutting system according to claim 5, wherein
asubstrate dryingmeans is providedin the steamunit section,
the substrate drying means for drying the top surface and

the bottom surface of the substrate.

7 A substrate cutting system according to claim 5, further
‘comprising a substrate carry-out device for retrieving the

substrate cut by the steam unit section.

8. A substrate cutting system according to claim 7, wherein
the substrate carry-out device includes a carry-out robot,

the carry-out robot includes:
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the substrate carry-out device includes a carry-out

robot, the carry-out robot includes: - 116 - MD034 a
substrate hol di ng neans for holding the substrate; a
substrate rotatingnmeans f or rotating the substrate

hol di ng nmeans havi ng the substdd6e-hel d t hereby about MDO034
a first axis vertical to the substrate; and 5 a

substrate circling neans f or circling the substrate

rotating nmeans around a second axis, the second axis
bei ng diff & ERPSEFBRE IR Fhingsheans Forhe}dHng thetHbstrate;

substrate hel gubdyrifersehst bt ﬂb:ﬂﬁoﬂﬁ@ﬂﬁ th@ sibstrate
A suybstrate cutting system accordi to_claim

f ur tiehd 1%%PP§|@?S’%%EB§W% a\%‘r‘%‘i‘%’r%r’f%&ﬁ’g ghput a first
| nV%ﬁlmgzémcappt@wH@@mat@ kaid om surface of

the substrate transported the substrate

Lr aneport at IEFEREETRES C1ECLEhe ReGmIk T oF b GhLpp fge substrate

SYs treyhsatciorny dlelaagxst archatina lsedand l@eri s ,cabipr sscogdaaxis belng
QSEIS# e!rn | t"{“rt%%;'g%{r%fggé% QS\’II tr'tc:)LnI g“;%q:%e substrate held
supﬂxyrthheg sLIi:&WIIEE:e mlmn%mm I at e cutting system
according to claim6, further conprising a

transportation unit for transporting the substrate to

t he %suBBs sulEETratgi iyt tiuh Sy stties saperéing tmeilagm bedmrther

SCT iR e =5 WD ta e & Uink/dd S 148V infefin £ F ok2 1r1%'ert1ng the
substrate cutting si/stem according to claim1, furthe

conpOPsi Arhace #Ba‘-nsb?‘éFOTFelﬁ%ﬁﬁ?g:eanoﬁnn@é%swtrate
por teram sploritell P HeAlstitEtirdte HRnBporttAliOn ddvite .

devices. 13. A substrate cutting systemaccording to
claim1, wherein 30 the substrate is a bonded not her
subar.akeshivs t Wbt € lbua thalg sy ot efiBideerdsmast ¢ @lesSml g further

o o] 138" 5008 £ ddind SHPEL AL SH oY i ing the
substrate to be transported to the substrate supporting

device.

11. A substrate cutting system according to claim 6, further
-comprising a transportation unit £for transporting the
substrate to the substrate dryingmeans, the substrate having

been scribed by the substrate cutting device.

12. A substrate cutting system according to claiml, further
comprising a removal means for removing an unnecessary

portionof the substrate cut by the substrate cutting devices.
13. A substrate cutting systemaccording to claiml, wherein
the substrate is a bonded mother substrate for which a pair

of mother substrates are bonded to each other.

14. A substrate cutting system, comprising:



a nmounting base having a substrate supporting device

for supporting a substrate; clanp devices for hol ding

at | east one part of a side edge of the substrate
carried-in on the table and 5 reciprocating the

substrate along the Y directroAl7the Y direction bei ngMD034
al ong one side of the nounting base; a pair of

substrate cutting devices for cutting both side of

t he substrate, respectively; and substrate cuttin

devi ce gui dé BEARELY PESES A G RHE SURF IRAKR FHBPBﬁgéng device
facigwy; Qﬁd;q;l'pdﬁ't['fﬁ{g =i cyu‘dm;\ﬁertfgg;each gf thg sgbstrat e
cutting devices op a.to urface. si n otto .
surface sid& R ARVLCBREOH ROTHIRHALIORF BANGORAE L OF a side
per pelyd cuwlfar thieo Bhbs¥rdteectapnietihénsudnst risie table and
bei ngmved in.the di rect.i o by the .cla evj ces
te AL it e B P REciEbn, the v
I ncldidesstifamr dte igigh stloaige ogwep Eoirdd gt Uiiet sncadt iger drabe ;
substrate [ j foir I :

%#?Qﬁ?f to:E: ?ut?%l':efig% It),ll:l]}l tS:L&S;S&e\'?i‘géé f%'iecuttlng both

supporting units an strate supporiing

~ uni B3-dgr @Rfde subghredeh 2@ smardiviedv:h@&nd direction
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and arrangedWsth b Re-SHPPL G JeRri CHEL LAY M &ELS Fixed to the
t her ebet ween, and the substtate cutfing systemfurther

conPrusitigg haRs LAGENY RAGPHEEs FOF BapbBet PAgh of the

t he subldkslaital Guitihg deviddieofUDSipat €rPeES % ideaBRAtk bottom
by the clap 25 devices when the substrate which has

beefIFEAEE Thie AE CRPAHPS die 1R the X #trschi PR eprppAd cular

cut tbytHdedspnbatiahe theldibir raleybesg mborg iilEhe&Y direction
dirsctigg aﬁd the Y.direction. 15. A substrate cutting
C

Sys EmtAEc & EFWQ J*EPSirm 14, wherein 30 t he
substrate fwhaetedg uni.ts include first substrate

;'uoa“ ng “@LESSG{)E%PQEQ %éﬁ‘agt‘igg EE@E&FS%E?.‘th%eincluaes
pporting section” "and sec substrate 11 oating
uni €dratr ssfesititthi supperting units and second substrate
supperting units, the first substrate supporting units and
the second substrate supporting units are apart from each
other in the Y direction and arranged with the substrate
cutting'devices therebetween, and
the substrate cutting system further comprising
substrate floating units for supporting the
substrate with air, the substrate being clamped by the clap
devices when the substrate which has been moved by the clamp
devices in the Y direction is cut by the substrate cutting

devices along the X direction and the Y direction.

"15. A substrate cuttingsystemaccordingtoclaiml4, wherein
thesubstratefloatingunitsincludefirsfsubstratefloating
units arranged within the first substrate supporting section
and second substrate fleoating units arranged within the

‘second substrate supporting section.



second substrate supporting section. - 118 - NMD034

16. A substrate cutting system according to claim 15,
wherein the first substrate supporting units and the
second substrate supporting units include a plurality

of conveyor belts 5 arranged-aldfg-the Y direction, MD034
respectively, and the first substrate floating units

and the second substrate floating units are arranged

- between the conveyor belts adjacent to each other. 10
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17. A substrate cutting systemaccording to claim 16,

whered N a E0Bstrasé cathIhigadws fdwabbBedUnyttd arglih ms wherein
second substrate floathg%unlts resgectlvel i nc

a t agtet éFFEﬁ@’t?&tE@tt\%e%W lﬁ‘él‘b%ﬁ%'y“ ADGEtR SPEQéH%Strate
to e;ax;tpo:zfjmﬁfg mﬂt@nlﬁcnugfuslai rxglfuzjm’@:;h fof %ltmkrerygr belts
air war surface of the .15 t e. 18, .

A CAiided Baphirere okl ainarkar i Y $na' Fhe first
V\hersmtmtﬂat'tea filpagusbhi myibteansy ithel sdeend pihnttaty fifoating

20BN 00 1008, 3URPALERIRYRECLRDL G b 2 VLTI flent <o

state€; provi PET €
of eanﬂloﬂﬂkhe air gushlng rods wherein an alr

gushi ng opening is provided at each buffer pad. 19. A
substrate manufacturing apparatus, conprising: 25 a
subdt’r-atPesels traie SPEL ROENETW ﬁgc%dm terelaim 16, wherein

cl aivie #1854 slfbsﬁrmt@fqea%&ﬁ@ 091 BY YRt h8l'second substrate
chanfering an edge face of _a substrate cut by t

t he
su b§t1r°§’ttén&ﬁ”%3r‘h-‘g r §§§?§F%11V§éY2?gchAJ%B§qafbgteearranged between

man ltfr@c&@ﬁv@ﬁoﬁrb@a.rtatmg aEONP FioSé Ach o&h&&ltisé.ﬂi@ta& air gushing
clal ns

tti t d nd
T4, megs o Guahi g a0% Wla 9??&85@& ro Bytfate of the
fun&bma@.of - 119 - MD034

18. Asubstrate cuttingsystemaccordingtoclaiml7, wherein
the air"gushing means includes a plurality of air gushing
trods supported by the tablé in a vertical state; and a buffer
pad provided at the upper end of each of the air gushing
rods wherein ' |

an air gushing opening is provided at each buffer pad.

. 19, A substrate manufacturing apparatus, comprising:
a.substrate cutting system according to any one of
claims 1 and 14; and
a chamfering system for chamfering an edge face of

a substrate cut by the substrate cutting system.

20. A substrate manufacturing apparatus, comprising:
a substrate cutting system according to any one of
claims 1 and 14; and

an inspection system for inspecting the function of
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a substrate cut by the substrate cutting system 21. A
scribing nmethod for formng scribing I[ines on the top
surface and the bottom surface of a substrate by using
a b5 substrate cutting systemaccording to any one of
claims 1 and 14, wherein whenldf reast two scribing MD034
lines are forned along at least two lines to be .
scribed on the substrate with scribing line form ng

each other, the scrlblng ine 10 fornlng

nmeans f
oo S e er g TRIRS RALY ot TR SR (e

substrate so as to draw a C|rcular regi on wthout

art fromthe s te and the for
cecottr Rk hyBE PrEnSd Fon Toknddh: 1PREPHRE oo on the top
acccmrhfag:d cami dilra mhtmrﬂn'fadfﬁ et a)rsunn‘ter:astoaf idy ngging a
I ne%lb%r eraItoer m?J th.¥1 ! %%rs o glc%%rlgllrﬁe 8r mn{}gonge 3 claims 1
and a pol'ygonal” regifon-i's Torne al M9t A £ 7 e
scridndd4, mdsrein 23. A scrlblng nethod according to

cl aim 22, %eﬁ 2¢71658¢ 2pgul ghﬁf 0 1ﬂésfa°£c!“§é’oﬂ%/ed along

the scribing I'ines A scCri od acco g
cl aiah Paasiwediimeshto beg¢mira pn ﬁ@ef%%bﬁtvgatl%yﬁéi isgribing

a dijSkres hanaeh f thedn WeLting 28280 PLeHEr€d98e scribing line
contacting and rolling on the surface of the substraté

bei AQTFEM%e Fednst FOTHR & Hdinsdtumeridid@ dfinghe then moves on
scridpengubkBeatersd ng lﬁaaaﬁaw?a%lé«c&%rbr@ i§BtDEhout being
according to claim?24, wherein_a 30 Iura ity of .
or oPRRTIEO O thEy RS BRAERDAARERIGET 4 (ReCand S5Fibing
whedlinai.t h a predeterm ned pitch. 26. A scribing

nmet hod according to claim 21, wherein when - 120 -

MDO34 the scribing line form ng neans noves on the
subgr.atesesoibisgtme thedy acairdiiartot chskm 2t prdsstaion three

agal,f; 31&) :{Jr‘g EEB Lﬁ‘i %%é §rl $930AY BB FIPLEForming

the's
means and a polygonal region is formed by all the formed

scribing lines.

23. A scribing method according to claim 22, wherein a

rectangular region is formed by the scribing lines.

24. A scribing method according to claim 21, wherein the
scribing line forming means is a disk-shaped cutter wheel,
a blade edge contacting and rolling on the surface of the
substrate being formed on the outer circumference of the

scribing line forming means.
25. A scribing method according to claim 24, wherein a
plurality of protrusions is formed on the blade edge of the

cutter wheel with a predetermined pitch.

26. A scribing method according to claim 21, wherein when
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scribing line is fornmed. 5 27. A substrate cutting

nmet hod conprising the steps of: formng a main

scribing line along a line to be cut on the upper

surface and the | ower surface of a substrate by using

a substrate cutting systemaccdffling to any one 10 of MD034
clains 1 and 14; and form ng a supplenentary scribing

line proximal to the forned main scribing |ine and
apprq¥inatel_ in_parallel wth the nmain scribin

| i ne; MRt Aoh G SOFRERY; BeRRF BPBRY Phethfmifrbstrate so .
scr @d;@ Bg elln:enea c;ig:duﬁafzogﬁabkora PtesberauRplienANtRE ubstrate
Scri.oi I Ne. . substrate cuttl nmet ho

rccrtiied it i BrSERREF orfe itk Slppruhgieaty when each
scridgmipinond iire figr Mdknvdd.h a space of 0.5 mmto 1.0

mm apart fromthe main scribing line. 20 29. A

substrate cutting nmethod according to any one of

cl aidie R Budmdr2ge whdribing medheell coygmisingy |thee steps of:

formed by ag, {1&?93'%5%@%%&%% iéhgngg?ﬁghazﬁihgﬁia be cut

.80% or nore o thi ness ectl on

sub&®y dhe PppRTrasubffgecand the loBnubitfage of3@ sabstrate

Subghy @ls8 nGutt isi® PR REEANY BY sh@nCla¥ddrding to any one
wheréin_ the main scribing line is formed by a
di sefsrdgddscdt 88 Lfie@mAnhi ch roll's on the surface

of the subskbeingngt Besepplhesfarpatr g Ui proximal to
outward_such_t hat the %entraj ortion of _the outer

cir EPERed MR EeTaPipfAl i 0 JRREPXiRat ALY in parallel
t hi einksehdi medhi eeridingn 1ahkyseh¥rehape, a plurality
of protrusipns wth_a, predetermn.ned i ght_.i s _ .
ot ovlded ot B8eetbylrarRlSs S Ay NBdMatn sorahtps Line
wi t byafpradétiennpifedhpi sappilemeptaryossrisnngg tine .
obt use angl e.
28. Asubstrate cuttingmethodaccording toclaim27, wherein
the supplementary scribing line is formed with a space of

0.5 mm to 1.0 mm apart from the main scribing line.

29. A substrate cuttingmethod according to any one. of claims
27 and 28, wherein the main scribing line is formed by a
vertical crack which extends to at least 80% or more of the
thickness direction of the substrate from a surface of the

substrate.

30. Asubstrate cuttingmethodaccording toclaim27, wherein
the main scribing line is formed by a disk-shaped cutter
wheel which rolls on the surface of the substrate, the cutter
wheel protrudes outward such that the central portion of
the outer circumferential face of the cutter wheel in the
thickness direction has an obtuse V shape, a plurality of

protrusions with a predetermined height is provided across
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31. A substrate cutting nmethod according to clai m 30,
wherein 5 a formng direction of the main scribing
line and a formng direction of the supplenentary
scribing line by the cutter wheel are opposite to

each other, and the cutter wheéFl Gontinuously forns MP034

‘the main scribing line and the supplenentary scribing

line while being in contact with the 10 surface of

the ﬁg@séﬁ L“?e %_?chﬁj};%gv\%ycglt ﬁucttlf-htl nngrgggggg ined Pltch in

accor o cl SCri |ng
and/mrtl?rm&erﬂmmlm ylstorseiangldine is forned with

an appropriate space apart fromat |east 15 one end
portion of either of the lines. 33. A substrate

scridi nd: pebnbrabe cuitdiing nethedparordingtier elaim gRewherein

at leastming 8R8cEE6h NG iﬂﬁf:naé@r{ﬁr@q,m@?hﬁea forming

scribing line forn1ng neans, e scribi-ng line formng
20 KHFESHIOTOTAtRe rSUPRAFTEREITH ST INING LinenbHoihe Tutter

on ttReelSUDSd I 8pBoSDLES thO eGcAW A Hd ¥ CUARY €881 @Qtter wheel
wi t hout belqggﬁpart fromthe substrate forns a
sec &7 THauy biERF™MS ndtend MaiRen SCEFng  line and  the

sup;ﬂmﬁmnyta&qr sbrngihgetnawbAget being dreadhtab®Ovith the

mai n S |b|n lLines. .2 A scribing nethod
accor |ﬁ§%u9 Egrn éﬁﬁéf%ln three or nore main

scribing lines are foran by the scribing |ine

f or gi,ng regi LS [
theglfoﬁhe s@gﬂ%fng §§@3%8¢3%5§%%%?$ Hg%ﬁ€¥%? wherein
accéhgi mging seirabings llwﬁe aaidfox thec sang:o,lemenrteguro scribing

s henpeds %rtrrléé% Q!L’foa&lxtgﬁ Qg)ggﬁ'age %é@é I%%aliﬂ ffﬁm at least

[
122 - A scri ordifig to ¢
33, Oﬂﬁeﬁéﬁnppﬁé10§cPﬁbﬁHGhPFnéff6hﬁ|ﬁgnﬁﬁans is a
di sk-shaped cutter whee

33. A substrate scribing -method'according to claim 27,
wherein, when at least two main scribing lines are formed
by the scribing line forming means, the scribing line forming
means forms a first main scribing line, then moves on the
éubstrate s0 as to draw a circular region without being apart
from the substrate, forms a second main scribing line and
then forms supplementary scribing lines along the at least

two main scribing lines.

25

30

34. A gcribing method according to claim 33, wherein three
or more main scribing lines are formed by the scribing line
: 'forming means and a polygonal region is formed by all the

fdrmed scribing lines.

35. A scribing method according to claim 34, wherein a
rectangularregionis formedby the pluralityofmainscribing

lines.
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a bl ade edge contacting and rolling on the surface of

‘the 5 substrate being forned on the outer

circunference of the scribing line form ng nmeans. 37.
A scribing method according to claim36, wherein a

‘plurality of protrusions is fofd8d-on the bl ade edge MD034

of the 10 cutter wheel wth a predeterm ned pitch.

38. A scribing method according to claim 33, wherein

when the scribing line form ng nmeans noves on the
substrate so as to draw a circular track, a pressure -
agai3tst A hecmsibhistg ateethlds iscd@asbindan alas Sy .e wherein the

t V\/n h | bi '
i e Ay
subst rdtesle @dgwhcohtac$dngbang rohting 6or el &urﬁ&uﬂ1of the
of té?ﬁ) e%gl I%gedta% tﬁ% lle\QLEer Séil{cqﬁnefeqfe eof the

substrate by usin rate cutting sys
accHHRino ldme di@éfﬂ@ﬂlg:lﬂmaﬁs -1 and 14, wherein
steamis sprayed onto the upper surface and the | ower

surface of the substrate so as to cut the substrate.
7. A scribing method according to claim 36, wherein a

plurality of protrusions is formed on the blade edge of the
cutter wheel with a predetermined pitch.

38. A scribing method according to claim 33, wherein when
the scribing line forming means moves on the substrate so
as to draw a circular track, a pressure against the substrate
is less than a pressure against the substrate when each main

scribing line is formed.

39. A substrate cutting method for cutting a substrate in
which a séribing line is formed on each of the upper surface
and the lower surface of the substrate by using a substrate
cutting systemaccording to anyone of claims 1 and 14, wherein

steam is sprayed onto the upper surface and the lower

surface of the substrate so as to cut the substrate.



