MDO35 MOTHERBOARD CUTTI NG METHOD, MOTHERBOARD
SCRI Bl NG APPARATUS, PROGRAM AND RECCORDI NG MEDI UM
MDO35 - 1 BACKGROUND OF THE I NVENTION 1. FIELD OF
THE | NVENTI ON: The present invention relates to: a

not her substrate 5 cutting nethod for cutting a
plurality of unit substrates out of a nother
substrate by formng scribe lines on the nother
substrate and breaking the nother substrate along the
scribe lines, a programfor perform ng the nethod by
.a conputer, and a conputer readable recording nmedi um
on which 10 the programis recorded; and a not her
substrate scribing device for form ng scribe Iines on
a nother substrate. 2. DESCRI PTION OF THE RELATED
ART: Liquid crystal display apparatuses include liquid
15 crystal display panels. The liquid crystal display
panel s are manufactured by cutting a plurality of

unit substrates out of a nother substrate, and
bonding the unit substrates cut out of the nother
substrate to each other. The liquid crystal display
panel s may al so be manufactured by bonding 20 two

not her substrates to forma bonded substrate of the

not her substrates, and then cutting the bonded
substrate of a plurality of unit substrates out of

t he bonded substrate of the nother substrates. 25
Figure 17 shows a plurality of scribe lines forned by
a scribe line formng nethod disclosed in Japanese
Lai d- Open Publication No. 2002-87836. In the scribe
line form ng nethod disclosed in 30 Japanese
Lai d- Open Publication No.. 2002-87836, in order to

MDO35
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cut a plurality of circular solar cell devices 2 out
of a brittle non-netal material substrate 1, a
plurality of cracking outer peripheral |ines (scribe
lines) 3 are fornmed MD035 2 by irradiating outer
peri pheries of the plurality of circular solar cel
devices 2 with | aser beam. Flgﬁre 18 shows lines to
be scribed forned on a first 5 surface of a nother
substrate 4. The trat tangul ar
shape. t he fl?géggﬁFéﬁﬁg ? fﬂé ﬂ@?ﬁ@?iﬁﬁbstrate
4, Iines to be scribed L1 through L4 are forned in a
di rection, i de of the rectangle
(Io§g1f%%if r'@{g‘cr:]tlon FﬁQFﬁe figure). Lines to be
scribed L5 ﬂheomgéswt angehtimedé¢lntzgioectnothenksohgtrate

f C e ( FE%QE ' 50

the'%f%ur FQT%&€§Fh§ré?g?%§gegg%t ng?%y%%f%&&t EUbg%Iates
f or dwr ming modhielye siubsdg adief oar Sermiipgmscidbecdilpgs on the
|'i ngyJ+Hdp HE%H%%& 2SS @f@&%i b”t%%P%B%ﬁ%rLéh@s@EEQe along
Publ i cati on . 2002- 87836 W | descri bed.

not H&re ﬁ%sltheatlé—n@ﬁ 's & PEOFLEH §°Fa5‘Ieéf°AmlBHu r*-aﬁ Wthod by
of alsenpPhter, Bﬁbeécaﬁﬁutetmmltéwﬁeé@bamg meag indh which
means sucks the nother substrate thro

pl urRS BF OFF 8 &S JEGPFLRER RBMeE TP ﬁ|§u fratpescribing
not l@efviceuFolr doeminigs sadibebadnee bheat abltherasdbsheate.
not her substrate 25 4 is fixed on the table. A

scri bing device noves along the lines to be scribed

L1 ©2hr DESCRISTITNUOF SHE BELAIBEDSARFe forned

sequenti al | i’,i_gg%ibgﬁéé{%%td:‘?ﬁ&{; %%) ttJé%snﬁhgﬁ.Ede llquid

MDO35

substrate 4 scribing
ver crysitadr dceplay eodrelsed Whenliquid crystal dlSPlaY panels

are manufactured by cutting a plurality of unit substrates
out of a mother substrate, and bonding the unii substrates
cut out of the mother substrate to each cocther. The liguid
crystal display panels may also be manufactured by bonding
twomother substrates to form a bonded substrate of the mother
substrates, and then cutting the bonded substrate of a
plurality 6f unit substrates out of the bonded substrate

of the mother substrates.

Figure. 17 shows a plurality of scribe lines formed
by a scribe line forming method disclosed in Japanese
Laid-Open Publication No. 2002-87836.

In the scribe line forming method disclosed in
Japanese Laid-Open Publication No. 2002-87836, in order to
cut a plurality of circular solar cell devices 2 out of a
brittle non-metal material substrate 1, a plurality of

cracking outer peripheral lines {(scribe lines) 3 are formed
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the scribe lines are forned.. The vertical cracks run
along MD035 3 a thickness direction of the nother
substrate 4 fromthe scribe lines. A breaking device
appl i es a bending nonent on the 5 nother substrate 4
along the scribe lines for breaking the nother
substrate 4. By extending the  veriical cracks so as
to reach a second surface, which opposes the first
surface t he not her substrate 4 n whi_.ch

i nds Ja‘F"eEI R CUERE PRStREL TG EJP% P&'ﬁ-'f?&t}scé' oifcurar
al ongliale cedl Bevliicees 2 ¥ thbueskrnpeamep). By

perform ng the breaking step after the scribing step,

unit substrates la, I'b, Ic, and Id are cut out of the

not her subsFigUeema $boidk SCIESURE teFsdHEb e AMIeNMe@\on a first
P OB B ENTI ON 20 However, in
tﬁggéggggz ing ﬁk¥§?ﬁg¥ﬁ§? éwglgllosed in Japanese

Lai d- Open Publication No. 2002-87836, ascri bing

process i MnbSud Giicy BERAUSELEOL TR A QleddiRu AEL IshBpe. On

lines 1is suspende ter a scribe line 1s for
ar ofih@ §ﬁé56fsuFﬁéC§|P§uFBP §@F%¢IC§PPSH§©F@e§ Zl%hﬁs to be

bef geeibaam 1nahﬁo§§ﬁ itRear® f'o'r&%d@[z@ Hngh A MBXh1ong a narrow
circular solar cell device 2 when the Slurallt ?

ci r EdfgeHrerectppgde fiongitudin EﬁonFﬂéheflgure)

bri Lihasned-bEekakiveieLs alhisoudH at 3:& fdtiiddam aidirection
i bed with refere

t he_conventio art des

i ofrangen wode: sfin e othe Fertangle | hiFLERaHRD frection
eachnt the dhguoé&)the scribe lines is fornmed, fornation

of the scribe lines is suspended. MD035

MDG35

With reference to Figure 18, a method for forming
scribe lines different £from the scribe line forming method
disclosed in Japanese Laid-Open Publication No. 2002-87836
will be described.

The mother substrate 4 is fixed on a table. A
plurality of adsorption holes are formed on the table.
Suction means sucks the mother substrate through the
plurality of the adsoxrption holes. In this way., the mother
substrate 4 is adsorbed to the table, and the mother substrate
4 is fised on the table.

A scribing device moves along the lines to be scribed
L1 through L8. Thus, scribe lines are formed seguentially
on the first substrate of the mothexr substrate 4 (scribing

step).

In the scribing step, vertical cracks are formed when
the scribe lines are formed. The vertical cracks run along
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4 Moreover, in the conventional art described wth
reference to Figure 18, at |east one of the plurality
of scribe lines intersects with one of a plurality of
sides of the nother substrate at at |east two points.
Thus, when 5 a force generated py an external factor
(for exanple, a stress generated at an adsorption
part by adsorbing the not her substrate to the table,

or a stre s n a.ub because the

ot ot ditslagh Gro%hs Bokhegnaubetsptiae crom the
sur fsaxe baf Mﬂmegiﬂﬂe) is applied to the nother

substrate, 10 the nother substrate tends to be divided

into at least two portions.. For exanple, a scribe

| i ne fornmed2abuveagkangi device dpplies beddndinnmement on the

sec%@ e&hsagggfagg 1@%¢E&%Qﬁ. §HP§B§aif%% Eﬁﬁh%&@éQﬁng the

line also intersects wt not er si
scr Mgdhierngubstretadt f oPyeektendbrg dheyss§ipglapracks so as

ext eonakadh 4 adnd %u&%%%at ﬁﬂléﬁ%ﬁp@@é@'ﬁ}ﬂa R surface
is applied to the scribe line. hus, the nother

sub&fridtenp shef sURsERG terfeon %‘PFE‘eﬂ}GF AeTWhert ks are formed,
scriche hiotfelrS B MEd ANEGESOr Lo tPOWSErObe lines
t he babl surf ce with respect to the nother substrate
is I &ngTﬁ ®Rorher substrate maybe divided into at
| east 20 two portlons As such, when a force generated

by an exter cl.o f.or L. e _
stress of-tﬁ Qﬁﬁibrm{%%1: § gg%ﬁ Fégqﬁﬁkﬂgkhﬁaﬁﬁglblng
i n athpl demft cratsuippores Ag . Sbatlacofartdwédn@thecput out of the
sub kg) is applied during a scribing
pro@éégg ﬁ?%EEaE hgr substrate, the nother 25
substrate is cut and divided into at |east two
portions. The divided portion of the nother substrate
may bunp into the scribing device (scribing head) and
the scribing devi &&S@© 5t e Jlog"itself
may . be damagpRopr.Bfds The BEeSEOVED NEeNtieNIirdsRReeNi N
vi ew of such problens. The present invention is
i ntended to provide a nother

However, in the scribe line forming method discleosed

MDO35

in Japanese Laid-OpenPublicationNo. 2002-87836, ascribing
process time is long because formation of the scribe lines
is suspended after a scribe line is formed around one of
the circular solar cell devices 2 and before forming a scribe
iine around the next circular solar cell device 2 when the
plurality of circular solar cell devices 2 are formed of
the brittle non-metal material substrate 1.

Further, in the conventional art described with
reference toFigure 18, ascribingprocess time is long because
each time one of the scribe lines is formed, formation of

the scribe lines is suspended.
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substrate cutting nmethod for cutting a plurality of
unit substrates out of a nother substrate by form ng
scribe lines MD035 5 on the nother substrate and
breaki ng the nother substrate along the scribe Iines,MD035
a programfor having a conputer4to performthe

met hod, a conputer readable nmédi"fum on which a program

is recorded and a not her substrate scribing device 5

for formng,scribe lines qn the nDther ubstr , .
VEANS | N ORBER SRS SSeL i THie (RO RNES eAe Aty g g bed with

one wsfrardnad tde& jgeserits. mielidast, onk0 dthathe ipdurality of

D o] PR AL G oS, BE W daSY W asdes

subgiff &he, mobher i sibArndke etept lsfasy dyof pehnhy. scihivse when
i nee?fof?@e‘g%&eﬁf%tt@%r fHH%E{]t%B:%a yfé&fé ?fBQréﬂiﬁ‘%)le a stress

means realngt Strate a g
t he SRREUREEG s, a1 hed9Gr RE Hgn (w}rt nbYué§§°ﬁbéﬂ9pt £ mother

for @dlﬂst&‘érﬂebed’tﬂ@%afb@_% Cottd BYredlt J&ASta@d® i¥hthent part
substrate out of the nother substrate bé novi ng t he
11

scr |b¢?é’af“§rem'tﬁﬁ wekper vﬁ‘f‘l’?‘i’"e%‘ifeéts P&thEuRE A Ioughness of
Bub&i Eﬁtﬁah&étbéw]lctmeatﬁbiéi}ttiﬁ appltika got Hies nﬁitbfeld o aiBstrate,
y the scribe form ng nean ei i.nterruypte

oY S mRtharrt BTt Ae My 1ol Be: phrEogPlfiy & 1east two
net pod tabnkhe Eoﬁsemampmem istn::.l:aa fliirst foamidde alliong a line
and se i Lin He fornme th

or eé:gﬁbree rtcloﬂg?‘%é&rjfélt%ﬁrsegﬁ as%deo etvﬂs%nr“l? e?substrate
for ﬁ'hngsm lhsiengl 95 umtﬁensneumse\dlm @na tinevesede . ofWhen the

scrigheshar fiag [Pans felg ausgeﬂg]g e daled By an external

cr|b| ng process ti ormn SCr
canfﬁétpéda%aﬁnﬁﬁt%randaﬁabﬂ@délbgri@?m?@bciﬁ amié@dofto the

t he Rt BEr 1 $HRSt rid s dbﬁﬂé‘%&ﬂiﬁé%ﬂb@t&-&t@ 9cCent ai‘ng the
thus, the nother substrate Is | ess |kelfy to be cut
scribe linewhen the scribelineis being formed and adsorptlon

power of the table surfacewithrespect to themother substrate
is lowered. Themother substratemaybe dividedintoat least
two portions. As such, when a force generated by an extexrnal
factor (for example, an internal stress of the mother
substrate generated by a change in a holding or supporting
state of the mother substrate or the like) is applied during
a scribing process for the mother substrate, the mother
substrate is cut and divided into at least two poxtiocns.
The divided portion of the mother substrate may bump into
the scribing device (scribing head) and the scribing device

or the mother substrate itself may be damaged.

The present invention is made inviewof such problems.
The present invention is intended to provide a mother
substrate cutting method for cutting a p:i.x:n:zrmlitﬁr of unit
substrates out of a mother substrate by forming scribe lines
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30 a force generated by an external factor. In this
way, the scribe |ines can be forned on the nother
substrate. As a result, it is possible to prevent the
not her substrate from being divided into two or nore
portions while the scribe MX035_ 6 |ines are being
formed. In one enbodi nent of the present invention,

the step (a) further can further include a step of

form ng_scribe 5 lines for cuttin Iurallt

uni (0% 0 PaitBes, FUBPEERES B AT SHIECHS il BPtRsH Agbstrate
t he eﬁlﬁfﬂdﬁéthfeofsﬁicmben]?ﬂdi@s wd @rorgesﬁeﬁbxtnath@g idddiputer to
substr é'OUtﬁ% ressure to . $n$fer bstrate hich
by o rBaratREf et Te e e e R yhich a
S qxxagxtaerge_s egoakdéd and laamgehet Imubsﬂﬂafn’e s'BniSa,lridteevz.ce
not her. cuttl net hod.of th pres

|nvgﬁt|on %L it H%‘ePaP§ g%h g%gﬁ g&tsofatgh

not her substrate 15 I n one enbodi nent of the present

i nvention, t Pra (

cutting a fi r%%ﬁlﬁj%lth@%s%é]git‘&e%%@a secondé)EuEanégl
substrate adjacent to each other out of the nother

substrate, B@b@rﬁgnbhﬁos&ﬂé taesﬁéa:esoforthtehgrg%her iRPention,
substrate by novi the scribé formng neans wt

respBere d§ M eﬁ’erA APt %J%?f’b’?@t%n"‘émﬁg s‘F%EhOd for

pOr tu®R iag] aacegmuratm@ &8t 8hipesiplerakeROUtO O a mother

t he ngther substrate | hhe first uzﬁtﬂ substrate a 13
t he SBREGRGT ﬁm‘E°‘§Rf'b’s~°t3rIb?Eé e ?‘ée% P& PHERE S 2 tnes
| i nea @hethetheirheubstubsteabe bzgzrz?ﬁerrﬁumgnghees:@sr bend (b)

for ng, ean % [ espegt t to the not h subs

L oNERER TRA S A SR et d By The, 3R RE Jnes. the
eaehtept(ez) incflodefi a sttegnof ﬁ:tmsmgat;erabd tireesdfoancitting
uni Bt least one unit substrate out of the mother substrate by

MDO35

moving the scribe forming means with respect to the mother
substrate without a pressure to the mother substrate by the

scribe forming means being interrupted.

Thus, according to the mother substrate cutting
method of the present invention, a first scribe line and
a second scribe line can be formed without a pressure to
the mother substrate by the scribe line forming means being
interrxupted and a movement of scribe forming means being
suspended. Thus, a scxibing process time for forming the
scribe lines can be reduced. Further, cracks do not reach
sides of the mother substrate during the scribing process,
and thus, the mother substrate is less likely to be cut by
a force generated by an external factor. In this way., the
scribe lines can be formed on the mother substrate. As a
result, it is possible to prevent the mother substrate from
being divided into two or more portions while the scribe
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substrate. 30 Thus, according to the nother substrate
cutting nethod of the present invention, a first
scribe line and a second scribe line can be forned

wi t hout a pressure and novenent of the scribe form ng
means with respect to the MD035 7 nother substrate
bei ng suspended.. Thus, a scr|b§ng process tinme for
form ng the scribe Iines can be reduced. Further,
cracks do not .reach side of the rother substrate
duri(ir‘f’d“est S B985t gé and thus, the nother
substrate is less 5 I|kely to be cut by a force
generated by a ter C

scribe i neéinc%g)é’é“ r&%l g'% égrtﬁe émef 1% gﬁ.gﬁé_the step
As da)edmintthent dan ﬁ@gﬁnbtreimlpﬂeventstteheoﬁotfbemlng scribe
substjh 0 t t

whi Isie n%ttsﬁgggcrg}lg‘%ﬁg ar eqb el ngff %ﬁﬁgdsm%%é]ﬁé grg%f the
e b SWitieat aﬂbaﬂm@tsr@yempvuﬁaeﬁheoﬁcrﬂh@ farmingsmgans with
POr triep ek ttBetﬁécﬁa’é’hélf“ dusdbsd £ & 4P IRRPS &S g&'&%s‘u&%erto the

side portion of the first unit substrate, the ste

(a- FPthepc| YRS TrRESst Bps Hhe (%9%&ﬁef(§9ﬁmiy9:h@eans bElng
scriibe¢elrira@tean Lbat ReiBDhheinsugetr a48allytbO¥ENYat§€r than
scribe formng neans with respect to the nother

subgtrate along the inner side portion of the first

unit substrate; (a-2b) formng the scribe lines on

t he not her bstraie b vin crlb fornln

means w t hiHe8pelhS BEREY L tRar el o PPEFLRG T Raod of the
out erepentpheavaht20nponttbnuoitt sebsbrate sabsbeatet out of
af t gf, ot p - performed; (a-2c) formng

t he é%rﬁEEﬁF?ngéﬁgﬁe%ﬁe not her substrate by noving

the scribe formng neans with respect to the nother

substrate ajQRghd &ﬁbb&ﬂ@énﬁ' ﬂ@?&'e%‘%n‘?:f 1ﬁ$‘§nt§&9°%ﬂe step
unit substrate after the step erforned
(a) includes the steps of: in cuttlng'a irst unit substrate

and a second unit substrate adjacent to each other out of
the mother substrate, forming the scribe lines on the mother

MD0O35

substrate by moving the scribe forming means with respect
to the mothexr substrate along an outer side portion adjacent
to an outexr peripheral portiocn of the mother substrate in
the first unit substrate and the second unit substrate;
(a-2)forming the scribe lines on the mother substrate by
moving the scribe forming means with respect to the motherx
substrate along an inner side portion of side portions facing
each other in the first unit substrate and the second unit

substrate.

Thus, according to the mother substrate cutting
method of the present invention, a first scribe line and
a second scribe line can be formed without a pressure and
movement of the scribe forming means with respect to the
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25 and (a-2d) formng the scribe Iines on the nother
substrate by noving a pressure to the nother
substrate on the outer peripheral portion of the
not her substrate after the step (a-2c) is perforned. MDO35
30 Thus, according to the nnthe; substrate cutting
met hod of the present invention, a first scribe line
and a second scribe |ine can be forned wi t hout a
rihe formn wi th

(e iRRRET CURBLERER SetBsss bagatEe il Op il ind Brocess

Thugime Sori fmngutg abessctibe Ifiores oani vy reiduecesicr i Berthex,
| N&¥a% i qu.cf:%gch ';é{ Fe!bg %ft@c}ﬂgtﬂgzngp‘g%ﬁggge during

sides o the not her "sub the sc
pr o¢éssscrining procesise and fdussubbe mutdersspegtrate is less

I i kq ]_?n-PS tféJEu@ybys aﬁf&fscr I%‘Féltl%l['@g@gybgn %@ct@i:h%ﬁ.nééctor

factor. nes can f or ned
on ﬂﬁetﬁéﬁhEﬁYsuBB@r%ﬁ%ibe/%#Q?SrQ§Rnﬁe ﬁq¥ma§ pBs&hp| Bother

to pueuerktkhe ADLheLsSLPSikalLpbEaAb1BaiPrél¥htathe mother
into two or npre portions while the scribe |ines are

bel APPGFABE. L bRAPG L GHARMAGAL T8} CEHECHF B8 one while

i NVeRki Bz ibBelshep ata) bkingheobringal udes a step for
reduci ng the pressure to the nother substrate by the

scribe formng neans. 15 Thus, according to the nother
substrate cmhumqpmb&nfMEhtpf&ﬂﬂpfﬁﬁgnthaventﬁba,theinner

fornt spe h { :
o 0330 Q5RNE 6 (8 B BEDEE AR B anves
t heside I"tmrtsmrspfatlee @ﬁ.rtsrteus:t m?éaa“ta;sahmganm step (a-2)

pe 1R0YGads 2l ! Lt ! Rt mhsssgtibe lines on

i nvention, S |ncI es t teps o

f orhhﬁgtqm'@rg §pbg§r p.t:ﬁ@y poving the scribe fo::mlng means with
regpect to the mother substrate along the innex side portion

of the first unit substrate; (a-2b) forming the scribe lines
on the mother substrate by moving the scribe forming means
with respect to the mother substrate on the outer peripheral
portion of the mother substrate after the step (a-2a) is
performed; (a-2c¢} forming the scribe lines on the mothex
substrate by moving the scribe forming means with respect
to the mother substrate aleong the inner side portion of the
second unit substrate after the step (a-2b) is performed;
and (a-24) forming the scribe lines on the mother substrate
by moving a pressure to the mother substrate on the outer
peripheral portion of the mother substrate after the step

{a-2c) is performed.

Thus, according to the mother substrate cutting
method of the present invention, a fixrst scribe line and
. a second scribe line can be formed without a movement of

the scribe forming means with respect to the mother subgstrate
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scribe formng neans along a first direction; and
moving the scribe formng neans with respect to the
not her substrate 25 such that the scribe lines forned
along the first direction and the scribe lines to be
formed along a second direction which is different
fromthe first direction are Tifiked with curved
lines. 30 Thus, according to the nother substrate
cutting nethod a pressure to the nother substrate )
can %%%‘&P?E}Gﬁd-t HUSy &cf FhiPipaPHASERET é?‘%%raf"mlng

firsthdseegbé 0ane8dah BE keaceld. nerhiotined, ak aags &o not reach

second dir c;c r.e llst“ﬁ vvlth curved .MDO3
| i n&X9%/ 94 %Sr}%‘@ &' ér‘%ebflﬂﬁlf‘%r‘%ﬁ%&cr%e%’%ng process,
generat e:dhusbytheah@tiger isubdtrecte ds dbstheikelybimgpe cut by

f f t

i r 5o A alkg F o Bt A EaBBek 0 HF ARy, the
pr esentibenddmeisoranabepformedt gn othemetbstutstanta.e As a
one ,Qfs ﬂ@sﬁtsi@? rs%'i%ie t&%&feﬁ%ﬁ%rﬁgﬁex SRINiYR e from

substrates sem conduct or fers, ceram c substrates,
sol deiagsl (diydiied dnde, thpgardmogesprajipanebiler fhni ecribe

EL panQlsS ar®eday ¢oEkemanel s, 10 transm ssive
proj ector substrates, and reflective projector

substrates. Thus, acpordl ng to the nother substrate
cutting methashe ¥AbbAUSEHBIE ﬁlié%_ilfefﬂdiﬁ: ﬂﬁﬁebﬁion, the step

ctured.. 15 one e of sent
v GHEtRRE dPeltagh) af ALPABET AT ePRpios HigaRFRgSuTe to
t hemhthaw thebssubkerhyef bynithg semhbscfobrihgnesankong
the scribe lines. 20 Thus, according to the nother
substrate cutting nethod, a scribing step and a

breaki ng st EBUEanaBECKELREr fOd thEy MHMET TR HiEake | patting

l'i Nfi8thod, pressure by the scribe forming means with respect
to the mother substrate can be reduced. Thus, wearing due

to the pressure to the mother substrate of the scribe forming

MDO35

means can be reduced.

In one embodiment of the present invention, the step

{(a) includes the steps of: forming the scribe lines by the

scribe forming means along a first direction; and moving

the scribe forming means with respect to the mother substrate

such that the scribe lines formed along the first direction
‘and the scribe lines to be formed along a second direction
which is different from the fixst direction are linked with

cuxrved lines.

Thus, according to the mother substrate cutting
method, a pressure to the mother substrate can be moved such
that a scribe 1ine formed along a £first direction and a scribe
line formed along a second direction are linked with curved
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In one enbodi nent of the present invention, a nother

25 substrate cutting nmethod further conprises a step

of formng the scribe |lines and the sub-scribe |lines

by nmoving the scribe formng means with respect to

the nother substrate without a Gpressure to t he not her ¥P035
substrate by the scribe form ng? means being

interrupted. 30 Thus, according to the nother

substrate cuttin nethod scribe Iines and sub-scribe
i nesiten BEUFor MMIRIRIthENE SRR APTBERGHESART gserated

fOLﬂ%gﬂgtt an%ﬁgevnd hlﬁ:@&madféh b@O&EETh sm:l?tlnbofbﬂﬁlﬁ”gtxﬁlﬁns from
substrate su e us, a cyttin pr o

1 e EIEa FREPE POMih ERe o Be R AdTesT 168 Pat ke g edaced.
In one enbodi nent of the present i nvention, the step 5

(b) includes a step_ o form figst subs ribe |i
along the ?‘tlrs %CF“‘E}Q % Hé‘%cg 7§ sﬁ'b st e hfon, a

i nepladmrigitst lod uembndubstrbéeblaeebwnennﬁ W83 S substrates
pr est%fé[retg Oshggt tcggr gﬁﬁ*ﬁ%ﬁée Q’H tet§1e B%ﬁﬁ%ﬁhﬁuctor

tot not her trafe e SCri ormn
bei mgdensor p@gﬁ@éc agbshugteaec@@bﬁmg:etld tsrm@sm;tdt@rs liquid

SUbiilea1&y© Warddl , r&‘fg}mﬁc %ﬁ'ﬁéﬁef&lb §ﬁ6}:€ ien@Lagﬁnels

a second sub-scribe l'ine can formed wt
nnvéﬁ@#ﬁmﬂsﬂﬂﬂ§Eﬁ?jqﬁ¢¢%ﬁﬁpﬁﬁrﬁ§8ﬁsaﬂﬂ%?ﬁ%?ﬁﬁ%ﬁ%PFBJeCtor
t he gipighenteghst rat e bei ng suspended. Thus, 15 a

cutting process tine for cutting the nother substrate

can be reduced. In one enbodi nent of the present

i nvention, @hukeastcogaenal Hwtthentbilost i eussdfatéecutting
scrib& I|ne is.,a._curve Thus, . t henot

Linpe.,
subTEFReE - CUFﬁLﬁaSnEPﬁgdS%&%tﬁF%&gnFan be manulj‘:lactured

In one embodiment of the present invention, the step
{b) inciudes astep of breaking themother substrate by forming

sub-scribe lines along the scribe lines.

Thus, according to the mother substrate cutting
method, a scribing step and a breaking step can be performed

by only forming scribe lines.

In one embodiment of the present invention, a mothex
substrate cutting method further comprises a step of forming
the scribe 1ines and the sub-scribe lines by moving the scxibe
forming means with respect to the mother substrate without
a pressure to' the mother substrate by the scribe forming

means being interrupted.

Thus, according to the mother substrate cutting
method, scribe lines and sub-scribe lines can be formed

without a movement of the scribe forming means with respect
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cracks frombeing formed toward sides of the nother
substrate. According to another aspect of the present
invention, 25 there is provided a nother substrate

scri bing device conprising: scribe |line form ng nmeans

for formng scribe Ilines on a _nother substrate; and MDO35
control neans for controlling']{hé scribe line formng
means, wherein the control nmeans control the scribe

line form ng neans so as to_myve the scrihe formn .
rear® itth PR R D SUSPERaeE wiPHGa & Gtting
pr egatdcedoot i€ tort et t fupsheaict e shiBs Bt Oeahosaireguced.
nmeans being interrupted, and to forma first scribe
line for cutting a first unit substrate out of the
not her substinatme KDB3Gimentlof &hd reswoondnyenithenl, e step

for tLj C i r u f t
subdtPathEBn e AEER YR EoRiIRly £l ot LuB shbEb TN along
of tthe Filgsdnscrdbentiior, andeasserbad Subrgerfibentage along
nmea S, r FERRES ?ydg% Cc e

on a%lglurg%gggao?c?ﬁégnjﬁ?gggb subst rnaE% g'{f p];r%r adj ug:?ng%? Rothes
nmeaf$bpdE e withaytathe crses et thdbsemogliey FeRsérate by

Wi t khel @2REBE FOrhiAfigSHehasepafinghentRibapraybstrate,
andthe control nenber controls the adjustnment neans”

10 I n one enbodi nent of the present invention, the

scri bi ng nmewhes, | acgoedtihgr tohagle tndkhACCoHibsigat® cutting
still  anqther _aspect., of the present. 15 invention, . :
*heEtR8dn b 5iaan S o Hie ROPoERA A ec M ARG RCTipe Line
per tanrbefohmell wvhchet tpsmovenhbet albvhedescthd Edrming means
ot . ,

Aot hep SERCED Bt Mt bUBY - AEE Ut o\ Bpkiea, Thus,

pr owi clett tng pmogess téudafie cugdtdngd tige mediaumsobstrate can
whi g $hg,abgVve-described programis recorded.

In one embodiment of the present invention, at least

one of both end portions of the scribe line is a curved line.

Thus, themother substrate cuttingmethod can prevent
cracks frombeing formed toward sides of themother substrate.

According toanother aspect of the present invention,
there is provided a mother substrate scribing device
comprising: scribe line forming means for forming scribe
linesonamother substrate; and control means fox controlling‘
the scribe line forming means, wherein the control means
control the scribe line forming means so as to move the scribe
forming means with respect to the mother substrate without
a pressure to the mother substrate by the scribe forming
means being interrupted, and to form a first scribe line
for cuttinga first unit substrate out of the mother substrate
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According to one aspect of the present invention,

there is provided a nother substrate cutting device

for 25 cutting a plurality of unit substrates out of

a not her substrate, conprising the neans of: (a) MDO35
formng scribe lines on the mpther substrate; and (b)
breaki ng the not her substrate 3§1ong the scribe |ines,
wherei n the neans (a) includes a nmeans of formng a

first scribe Ijne f utting a fiprst 30 uni .
bt e tand PP Sihe 2o But Rk ARgtahbapiy substrate
scriduet dfi nehd onotdidr isubstreaeora whiet motbhstr substutte.

of the nmother substrate on the nother substrate

bynmoving wit hout a pressure to the nother substrate
by the scri Be doy emingd reems ob¢hr@1vde3s irfiention, the scribe

| nt gy rﬂéokggmlnghﬁegﬁgr}ﬁlcfﬂ}dé " GheL. ) pEh YR @eff%%'?cs forming

of form ng h scribe Tine or cuttirng”n-th unit
substardibesoon apsurfiace afbthemaiiisn pubsthgtapvimpadjustment

Wit tﬂ@é.tnsafe';:eéﬁj‘ﬁ§ti19gt5‘%z@¥sﬁh%% 0§U'E?l§é r@éﬁtpﬁigf‘%ember with

|nterrupted and nis aninte equa

| e esteetrite Sher STRE SRV BIIOR MeBhREC SPURKEAEE L Radthe

ot ki t36hS etbe rC dohitke 18t ithedad jiBthehtSwBahkat e
scri bing device, program and recording nmediumof the

present invention, a first scribe |ine and a second
scribe |ineInapnke chbiomEthentt kelttime nvesent Ohvddbtion, the
scrlbe ans w_th respect to %he not her

t es s

sub8tta %lngbggﬁ C&usBefd&l. rPbi ng process

time for formng the scribe |ines can be reduced.

Further o1 86K 88a00Lo" 6260 3h06R60 abBECPObBCEne present

substrate durrn Cri rocess
not heveathons dthze:u 3 1B@@¢1d@d ? Prodieam forbyaving a computer

I g;@@ BeresAh &b &Y AN tRXI SO fRATHR" abbBel AbSc¥@¥ed mother
substrate cutting method.

According to yet another aspect of the present
invention, there is provided a computer readable recording

medium on which the above-described program is recorded.

_ According to one aspect of the present invention,
there is provided a mother substrate cutting device for
cutting a plurality of unit substrates out of a mother
substrate, comprising the means of: (a) forming scribe lines
on themother substrate; and (b) breaking themother substrate
along the scribe lines, wherein the means (a) includes a
means of forming a first scribe line for cutting a first
unit substrate out of the mother substrate and a second scribe
line for cutting a second unit substrate out of the mother
substrate on themother substrate bymovingwithout a pressuze
to the mother substrate by the scribe forming means being
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portions while the scribe lines are being fornmed. 25
Further, according to the nother. substrate cutting
nmet hod, nother substrate scrrbﬂﬁg‘device, program and
recordi ng medi um of the present invention, a pressure
_ not her_ substrate by the scribe fornlng means
canﬁﬂ}Q%ﬁﬂﬁﬁﬁF 30 Thus, wearing due to the pressure
to the nother substrate of the scribe form ng neans
can be reduged. Furth accordl to the t her .
substrate MBFsmeang3tal vt HHEThytGR q, feals OF forming
Subst—tdt secsdbeblime dev cej:t;bnggr—am uvavit substdahg out of the
TeChyErl LOBSREERE Y hBYIAY Olendle L BELOELALTERS nother
nmeans can bé noveé res
subwb@tt@atgubnmlgatmﬁescupbedI:|mdfmrm@rall@r¢g9&r equal to
firgh diheehl ¢haaned 5 a scribe line formed along a
second dlrectlon are linked with a curved line. Thus,
damage to pressing neans generated by a change in
direction of the presskR@snBaN®nEr ORVERSIONT St
direction to the second direction can be reduced. 10
Mor eover, according to the nother substrate cutting
met hod, not heecsdhbffr Bb etiss hiddheg deviseeatpr agtaﬁmgndethod

recor f the .pr.ese |nvent|on vari o
recRrdbad TEdymof Uhe presenl. Jventl on,. 4R A0Sy ccoratng
accoeding b6 the pnehentsmhsenaiencuatfngstnachnue line and

ot Qe ' 8888t g@&%&%#ﬁ&”&g eﬁ{é CE@IIR&& g{r%&gg m%‘lr%raent of

recor %fang ne sent rnvention, a SC |
st epcrihd Bobnéndimepnss suﬁarx@@qgm fror trbe botherysubstrate

for %Eﬂgt%peﬁ:ﬁié&e l'I‘ih%%S,' a scribing process time for forming
the scribe lines can be reduced. Further, cracks donot reach

MDO35

sides of the mother substrate dui:ing the scribing process,
and thus, the mother substrate is less likely to be cut by
a force generated by an external factor. In this way. the
scribe lineg can be formed on the mother substrate. As a
result, it is poSsible to prevent the mother subsirate from
being divided into two or more portions while the scribe

lines are being formed.

Further, according to the mother substrate cutting
method, mother substrate scribing device, program and
recording medium of the present invention, a pressure to
themother substrate by the scribe formingmeans can be reduced.
Thus, wearing due to the pressure to the mother substrate

of the scribe forming means can be reduced.

Furthermore, according to the mother substrate



20 Furthernore, according to the nother substrate

cutting nethod, nother substrate scribing device,

program and recordi ng medi um of the present

i nvention, scribe lines and sub-scribe |ines can be

f or med mnthout a movement of 25 a pressure to the

not her substrate being suspendé‘d3 Thus, a cutting

process time for cutting the nother substrate can be

reduced. . Mbreqgver, ac to_the nother su strat

ot 15 e 10 TRRARSt, FRGPRer SUnBEFREEcSCEr TS I e PrOGEam

progmm&nznubrdnngnmﬂdﬂymneﬁluneqﬁreﬁenprinmﬂﬁtlon the scribe

i nve t b Sedd

sub-Bdfihs foahd Ban MR BE hreRBsR b Ee R0 e ovpptrate

t he guds diad aoschfebmjlm fouistd aleniged nfi M0 IB rectlion and
53usg§qﬁﬁg Th LB C

CediEa bl?urtlﬁﬁle qEJy A% Q %%% dn% ‘i:%%tri%n are linked

ernore, accordl ng to
subgt¥td @ cuged wgmhet Toas .ndamrge §9kmer%ﬁné1$!e¢alb$ ggnerated
devigzea &{&ﬂj@ﬁhﬁzﬁ&ﬂﬁﬁ%@'% tg‘g@bﬁﬁhafméat}?s Eisﬁleﬂfﬂe first

i nventi on, cracks can revented from being forned

| v G0 (e e CdEe e B0k Res & L4t delaot

one of both end portions of the scribe lineis a

curved line, MD035 - 15 BRI EF DESCRI PTI ON THE .
10 pRAW NGS Fi B‘BFEOYG%G%%C%%W%EP&%G @Ptgeﬁrﬁ‘%tmte cutting

Subsietaiod, Qudthex ambartahut& 196k He-D0g dldﬂglbe amprogram and

enmbodi nent. _of _t #g ent inveniion. ures 2A. and

0

2B show & 8¢ f&uE ecr%‘?%%n e *ave& ORqoVRFEPe Uit
3A amds3IBadleswcans beuothnnégacftuaescr i bi ng head

MDO35

15 Further, according to the mothexr substrate cutting
method, mother substrate scribing dJdevice, program and
recording medium of the present invention, a scribing step
and a breaking step c¢an be performed by only forming the

scribe lines.

20
Furthermore, according to the mother substrate
cutting method, mother substrate scribing device, program
and recording medium of the present invention, scribe lines
and sub-scribe lines can be formed without a movement of
23  a pressure to the mother substrate being suspended. Thus,

a cutting process time for cutting the mother substrate can

‘be reduced.

Moreover, accoxding to the mother substrate cutting

30 method, mother substrate scribing device, program and
| recordingmedium of the present invention, a first sub-scribe
line and a second sub-scribe line can be formed without the
movement of the pressure to the mother substrate being



165 including a servo notor. Figure 4A and 4B show a
structure of a cutter holder 127, 15 Figures 5A

t hrough 5C show a structure of a scribing cutter
121.. Figure 6 shows a structure of a breaking device
152. 20 Figure 7 shows a structure of a breaking
devi ce 154, which is another exXanple of the breaking
device 152. Figure 8 is a flow diagram showi ng a
cuttin r Ss procedure.for_cuttin not_he

cubst TR " STBB G RoPtemRund A Hor e Gl reduced.
present invention. Figure 9 shows the nother substrate

101 used i nparthehindred AR Pr rBd the ShethdP2substrate
(see Fiqure 8). 30 Flgure 10 is a flom1ﬁ|agran1shomnng

a s&q“&%ﬁ’@ mEEBOLd UPRtRRT f BERRH # + 13 1D ARy 16€apPT ogTam
I N HP r8edr(sag mEdgunecos)thdFidsenkd inve@itionl lcracks can

sho anot her ex |l e of the nother substrate 10

ol REBHERLeR BPRY ufknd EeTid it K RS 63 thgemother
Fi geuabs@xate Peganeselt stemmst iome bt beth sarod tpoatte ol of the
for t1.ng . _qQut. _ni_n ' trates.. Figure 13
shoﬁg&g%gr?lgg ?ﬁe% ?Hggkg ggngéribed (curved 10

lines Ra and Rb). Figure 14 shows a part of a nother
substrate cutting device which can cut a bonded

substrate which is fornmed by

MDO35
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bondi ng two not her substrates. 15 Figure 15 shows an
exanpl e of the nother substrate 101 used in the
scribing step and the breaking step according to an
enbodi ment of the present application. 20 Figure 16 is
a flow di agram showi ng a scribi.ng procedure perforned
by the scribing step and a bre ng procedure
performed by the breaking step according to an

Chove. & pl ural 1 E57EF BEPPREPY RO ke SRAPEd, o

line form ng nethod di scI osed i n Japanese Lal d- Open

Publ i cati on 0Q2- Ei 18 shows | ines to

be scri bed FN%M% g’ns’z1 e & St% Surf c% 6f ™ tﬁgfhé’r’lbsuam

Subswtdtiagd a@agnﬁ@slm@wmcarﬂmnm aay embedimént of the

str 0 gputer 149. MDO35 - 17 DESCRI PTI ON
EQSREFQ&EQ%B% CODI MENTS Hereinafter, enbodi nents

of the present invention 5 will be described with

reference tp;phecdrabRaSE dnold B@iuéw%&ﬁ* 8 sc&tltmqﬂg head

apparatus 100 Figure i shows a structure of a nother

subdfate cutti ng apparatus 100 according to an

enbodi nrent of the 10 present i nvention. The nother

substrate cuttin s.100 cuts a lurality of,

unit subst rﬁ?gg gbﬁf é’raﬁfb@“}‘?%lrge ?612 S%BL%’FH‘@ head
not heés subitidaheg aut;talrng apparat us 100 i ncludes a

table 131 for placing the nother substrate 101

thereon, a guide rail 132, a guide rail 133, a slider

134, a sli dBigui8HA anduiBichbar a K3t uctdneneéira wottder holder
13713pd a linear notor

MDO35

Figures 5A through 5C show a structure of a scribing
cutter 12%.

Figure 6 shows a structure of a breaking device 152.

Figure 7 shows a structure of a breaking device 154,
which is another example of the breaking device 152.

Figure 8 is a flow diagram showing a cutting process
procedure foxr cutting a mother substrate 101 according to
an embodiment of the present invention.

Figure 9 shows the mother substrate 101 used in a
scribing step performed in step 802 (see Figure 8).

Figure 10 is a flow diagram showing a scribing
procedure performed in the scribing step in step 802 (see

Figure 8).
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138. 20 The guide rail 132 and the guide rail 133 are
provided in parallel to each other on the sides of

the table 131. A nover of the |linear notor 137 is

attached to the slider 134. The slider 134 is

provided on the guide rail 132 so 25 as to be sl i dabl eMP035
along the guide rail 132. A fovdér of the |inear notor

138 is attached to the slider 135. The slider 135 is
provided on the guide rail 133 so as to be slidable

along the guide rail 133. 30 A stator of a rail shape

al i gned alomggﬂxeguﬂdehbWQ anld@zheis Bkambdeddﬂ1th@ mother
Ilnear I|n 137, slides. t

ol | o p At A prdd iPatRe £ Shond Hidh fiedsitg 1n step
sai |8Ghap=alEignat: #H)ong the guide rail 133 is

provided MD035 - 18 on the linear notor 138. The

linear notor 138 slides the slider 135 along the

gui de r ai | mumzez ghiors blae moZbelosibotrate y0Brfeieytting
bet werah [ d the slider 135. A

scribing aﬁﬁéi)%gy't&%'gggaklng devi ce 152 are

attached to the guide bar 136 so as to be slidable

al ong the gwigarbars didbvs @B@ @R Ahd 318k tve S&F LS Burved
of the scribin g head 10 120 and the breaking device

152 Wimes fa RPed bel ow.. The nother substrate

cutting apparatus 100 further includes a contro

section 140..The c secti 40 cl udes

control | er 1A§UF§ ﬂ]F&PWEr‘r VEr 191% 'ﬁogg‘éﬁrﬁﬂl tfrtﬁ?etre cutting
15 84%ice whicH dam\mxt MEpnéedcsubstrgaheadlmh disnformed by

lin 0 1 or 143, and a conputer
149%%Edﬁﬁ EWO é%th% nggféﬁg%f the conputer 149,

t he controller 144 controls the first driver 141 such
that it Figure 15 shows an example of the mother substrate

101 vsed in the scribing step and the bxeaking step according

to an embodiment of the present application.

Figure 16 is a flow diagram showing a scribing
procedure performed by the scribing step and a breaking
procedure performed by the breaking step according to an

embodiment of the present invention.

Figure 17 shows a plurality of scribe lines formed
by a scribe line forming method disclosed in Japanese
Laid-Open Publication No. 2002-87836.

Figure 18 shows lines to be scribed formed on a £first

surface of a mother substrate 4.

Figure 19 shows an eXemplary internal structure of

a computer 149,
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20 drives the linear notor 137, the second driver 142
such that it drives the linear notor 138, and the
third driver 147 such that it drives the scribing
head driving linear notor 146. 25 The scribing head
driving linear notor 146 is provided on the guide bar
136. The scribing head driving }7near notor 146 has a
stator of a rail shape aligned al ong the guide bar
136 and a nover which noves al ong the stator provided
respectively in the scribing head 120 and t he breaking
devi ce 30 152ESJREPBION DIMOrHEEREFERRED ENBGEIMENED!
146 noves the scribing head 120 and the breaking

devi ce 152 back and forth along the guide bar 136

bet ween t he amosirdf tdre, gmbdeitentslsf. tMDO3esentlGnvention
The slj S [ 1.S. proyvided pe e ' il
132 kL e FESCLIA M S NGRS I BRI,
slider 134 and outputs data indicating the detected

POSi{ | Qb £fer Ssdiee SONU fa{éltﬁigng?}ﬁqpa%%?ud?%@ﬂ's of the

structure of the conputer 14 escri bed

bel ow. 10 Fiffr e ZAWSZD W@@tq i & aodfieghsubstrate
SCT i i ¥ nCAp d2Prud Do Cadbot @iyl E8NhnY eAWOAimER of the
scribing head " 120; and Figure 2B is a bottom view of

t he RGP Ihg-Hertior>0. . 15 The scribi ng head 120

i ncludes a head main body portion 122, a bearing case

126, an inhipitory axis 125, _a cufter holder 127,

scri bi ng cutﬁ’&r mi’%i’,eraﬁﬂg@gﬁ?ﬁ?z?ﬂth%aﬁpal%?uﬁow%némts a
heaglmial ingdyEpadit Gubkd2 dtee odesof sspohiee suld3 @mice 101,
a bearing 124 inserted in a direction horizontal

MDO35

The mother substrate cutting apparatus 100 includes
a table 131 for placing the mother substrate 101 thereon,
a guide rail 132, a guide rail 133, a slider 134, a slider
135, a guide bar 136, a linear motor 137 and a linear motor
138,

The guide rail 132 and the guide rall 133 axre provided
in parallel to each other on the sides of the table 131,
A mover of the linear motor 137 is attached to the slider
134. The slider 134 is provided on the guide rail 132 so
as to be slidable along the guide rail 132. A mover of the
linear motor 138 is attached to the slider 135. The slidexr
135 is provided on the guide rail 133 so as to be slidable
along the guide rail 133.

A stator of a rail shape aligned along the guide rail
132 is provided on the linear motor 137. The linear motor
137 slides the slider 134 along the guide rail 132. A stator
of a rall shape aligned along the guide rail 133 is provided
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to the head main body portion 122. A notch portion 129

is fornmed in a |lower part of the head nmai n body

portion 122.. The bearing case 126 is accombdated in

the notch portion 25 129. The inhibitory axis 125 is
provided in the head main body portion 122 so as to MDP035
be in parallel with the spindl &8 t23. 30 The bearing

case 126 rotates around the spindle 123 in a vertlca

direction. One end of the bearingﬁcase 126 is co%%e
to tHe the ddrearonotqfel 3 herThsd-igreath&odear 1§ dss the

- 2@1ieRrge 1836 AkRGS thie guAlliebirtbany 133i.s 125 at the
position where the inhibitory axis 125 is provided..

The bearing case 126 holds the cutter holder 127 so
as to be freabygﬁmcatbaiﬁ &365h3be;;6ﬂt&131yImﬁc&g*esl%tween the

|ncI tter | de ody portiqQn 127a
rsiarpraed 550, M el Bt e tent P ap g pé%a 220 ana
orthmg@kahgtdealserﬁaeeamé aheaahbbetosuhetgaiéelﬂar,136 S0

The J8UL LTl Rk 27 a1 1ANGAs g phe bsgring case

126 bear es “ar ound e rotary
axi s 1270 10 The cutter holder main body portion 127a

is formed inLeos@llyss s %ﬁéﬂ%ﬁﬁf@# a§555ﬂé7§cgggﬁng head

details of the cutter hol der escri

bel %0 FRE Eher Brephitaednticsolfl Hibli drdleppvibedhebelow.
rotary 15 axis 127c., The energi zing neans 130 may

be, for exa an air cylinder. The energizin

moans 130 SIRP Mt SRALF A Lo SPEEIAG APRATAS 1g0 further
casend2f6desAs aoﬁeﬁuntseatﬁzbﬁdmermm@l coatbl Ssachlesh 140

to the SeLLbing, Ul er, 123 2, LIe L 9batn A § ookl ariver
142, a third driver 147, a scribing head driving linear motor
146, a slider sensor 143, and a computer 149.

Following the instruction of the computer 149, the
controller 144 controls the first driver 141 such that it
drives the linear motor 137. the second driver 142 such that
it drives the linear motor 138,' and the third driver 147
such that it drives the scribing head driving linear motor
146.

The scribingheaddrivinglinear motor 146 isprovided
on the guide bar 136. The scribinghead driving linear motor
146 has a stator of a rail shape aligned along the guide
bar 136 and a mover which moves along the stator provided
respectively in the scribing head 120 and the breaking device
152. The scribing head driving linear motor 146 moves the
scribing head 120 and the breaking device 152 back and forth
along the guide bar 136 between the ends of the guide bar
136.
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The scribing cutter 121 forns scribe Iines on the

not her substrate 101. The scribing cutter, 121 may be,
for exanple, a dianond point cutter or a cutter whee
tip.. The cutter holder 127 includes the scribing
cutter 121 which 25 is freely rotatable around a MD035
rotary axis 119. In the exanpi é%shown in Flgures 1, 2A

and 2B, the scribing head 120 functions as "scribe

line formng nmeans for formng scribe lines on a

not her substrate". The control 30 section 140

functions asheiItde<lt s8R3BE M4¥ 16 phbialkiedntedhehe guide rail

o oy BRsder e TRt AT RS sep o Shhep P the s1ider

Wi t ot aaadpbas:purce daftat hadiceitbagl the fetachgdnpanstion to
to tEP not her ubs te MDO35 - 21 being

i nt & 5t8&r & Porma first scribing line for

cutting a first unlt substrate out of the not her

substrate gpd 44 %T&%”Qf%%@%‘?% ée{‘t?: BE Su% ufler 149 will

second unit substr out o ate on

t hebgodeecrdpdt badew. However, 5 a not her substrate

scri bing device having any kind of structure is

included in the scope of the present invention

long as it RaSurgfctd gyl 3B shRev"’3 FHBHUYSR 0¢0F3t'1‘1‘3nﬁc’rib:'*ng

neapgadf 2ot ormgf&éczm hes ld FeSn@NvaeWDbRethsUBSEIBERYG head
and _the "contr nmeans for_controlling the s

ri be .
|i nd2Por APAGE HEYRE 4B £8 AoDRTTRAR VeV pe: | the %t‘ﬁ?h@g head

nmeagaowi th respect to the nother subs tr ate w thout
apressure of the scribe line formng neans to the

not her substrate being interrupted, and to form a

first scribfhg bentbing bebti 1g0a iniclskdesnia sadbtmaire body

t._of th h t d ' i ne. .
eutpgLLBE T2 1K BUEBHLA. B0 B SRRl Byl 1 125
nmot hecukteys thedider 327t ha sot being hethegt 421, Fapd enexgizing

exaRLfs f3§Cribing head may include a servo notor.

The head main body portion 122 includes a spindle
123 and a bearing 124 inserted in a direction horizontal
to the head main body portion 122, A notch portion 129 is
formed in a lower part of the head main body portion 122.
The bearing case 126 is accommodated in the notch portion
129,

The inhibitory axis 125 is provided in the head main
body portion 122 so as to be in parallel with the spindle
123.

_ The bearing case 126 rotates around the spindle 123
in a vertical direction. One end of the bearing case 126
is coupled to the spindie 123. The other end of the bearing
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Fi gure 3A and 3B show a structure of a scribing head
20 165 including a servo notor. Figure 3Ais a side
view of the scribing head 165; and Figure 3Bis a
front viewof a nain part of the scribing head 165.
The scribing head 165 includes a pair of side walls

25 165a, a servo notor 165b, —a#%ol-der hol di ng assenbly
165c, a spindle 165d, an axis 165e, a scribing cutter
162a, a cutter holder 162b, and a pair of flat bevel

gea@%éfw Nt S dhgol Metiot LAy ad shi2 AeihedPiieion where
pai reny :L%hﬁ%lt%QPrV\akfﬁ isda.s proFilaewer @ﬁétbéﬁriﬂ? case 126

pair. qof_ si 165a, the_hol der hol din
509 0%t G008 oBRLOPReL S TR % OB S5eaty, dopatable.

freely rotatable. The shape of the holder hol di ng

assenbly 16 i's the ter 3 - .
22 (see Fi 3 =3 ?ex hloﬁ‘a‘feﬁegé tt‘é‘i sdgrc‘igg%r ﬁtor?‘eder main
scr ibmidygpontien 1162e, and priadgdarisulilid whighi sad @beenter

1055 DAL AR Srgeh dF B RE b gt 00
asséWbI?UIsgx hohdenel 27 ghe ¢tﬁﬁphﬂdhiq Fhe peegingBpase 126
A roliary gxhsihg ﬁ@‘éﬂn‘é&egoltﬁtreg as60YE 1 YoriP axi10127¢.

One of the palr evel gears 165f is attached
to The culgien poddes madd bady porddopiliTRigdiornad infegrally

bevegh taeas rol:@@% a1 atiAghedrhe dden sS4 B¢ end @rit t84Cholder
t hat the air flat bevel gears 165f engage each

ot h&R7 W énb?hge§€F%BeﬁDP8F°Wrotates ina forward or
reverse direction, the holder holding 15 assenbly 1650
is rotated %ﬂ a vertlcal irec

g

1650 a6 5 {He EORES ALRg TeRH LoD RePRe T AgPeyB e fotary
162aximves7dp ark dowr giding esaect 180 mhg berfﬁoe etample,

the IANYs PHRSE ! el O GYE 1S bl SPEYB1IBLY downwara
force to the bearing case 126. As a result, a predetermined

load is added to the scribing cutter 121 via the rotary axis
127¢c and the cutter holder 127.

MDG35

The scribing cutter 121 forms scribe lines on the
mother substrate 101. The scribing cutter 121 may be, for
example, a diamond point cutter or a cutter wheel tip. The
cutter holder 127 includes the scribing cutter 121 which
is freely rotatable around a rotary axis 119.

In the example shown in Figures 1, 2A and 2B, the
scribing head 120 functions as "scribe line forming means
for forming scribe lines on amother substrate”. The control
section 140 functions as "control means for controlling the
scribe line forming means to move the scribe line forming
means with respect to the mother substrate without a pressure
of the scribe line forming means to the mother substrate
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transmts a rotation torque of the servo notor 165b to
the 20 scribing cutter 162a so as to adjust a | oad
applied to the nother substrate 101 by the scribing
cutter 162a in accordance wth an area in which the
scribe lines to be formed. The servo notor 165b
i medi ately senses a change in 2B5 the scribing | oad
due to a variance in a resistance during the scribing
process which is applied to the scribing cutter 162a
dur i PRAR eI ProcedRtedr 3 fihFYet idifddat erifingdine for
{nﬁt heit sis ta ?ﬁe-siag&%i{a%w&ﬁgﬁé outf _Qifﬁ{:l'tlﬁ HndTﬁ{élU eublstrate
e servo notor 16 n_accordance Wi e .chapge in
t he U PrregeRdGaiihe LERg aF SR EIRY A oERERGIELE Substrate
St r unitus£ the Mdtherkilsy tihol dlen théhbtHeruiss ¥lats” a However
front vi of the.cutter holder 127 with NMDQ35 - 23 .
a par (gftied FPa@ttﬁPé:&; %?Fdl%rg%réeﬁ’sc?shg"éfl&e Penrind of
of tdhirumuineerd shohdbudd@7n the $cope ef e gpubskBit tihwention
sa : es . i
dona ooy That e chiBEichl J¢ MEShahuigd 8 Afiring means
hol d&r Eormifyg eiesibe el tres epn hol Hetheni gubpbggte” and the

por ti.0f theftmaids e EOLAFY1PIAS the/Serd Be 3 ih@WedrPAld means
of the cutter holder naln bod 10 127a, a

MDO35

_ | y portion ] ,
gr ofife meYPh they BRGLREbOIRO T OFEHG Heatpdd Hespegt to the

Upp@io it s\ s th@r S W ERbub @l gl s sl Hf RO d¥AIMd Pine forming
127a, the rot aréFam s 127c extending u

C ward i s
f or MEERS Fadheparher suhstrare P%lﬂﬁlld“fe&rt"l?ete&ea?]f‘ﬂgto form
casea FiGst actheibheaning fb28caetdagt @ berkteahyt substrate
rotatable. .15 The.scribing cutter 121 is provide -
L OB Phe thE BPFHRE FEbESs SR Bhai & paPaRpopeEstedine for
not leert tdnlgsa rsgaprid indd substrate out of the mother substrate
on the mother substrate”. For example, a scribing head may

include a servo motor.

Figure 3A and 3B show a structure of a scribing head
165 including a servo motor. Figure 3A is a side view of
the scribing head 165; and Figure 3B is a front view of a
main part of the scribing head 165.

The scribing head 165 includes a pair of side walls
16b5a, a servo motor 165bh, a holder holding assembly 165c,
a spindle 1654, an axis 165e, a scribing cutter 162a, a cutter
holder 162b, and a pair of flat bevel gears 165f.

The servo motoxr 165 is held between the pair of side
walls 165a. 1In a lowex part of the pair of side walls 165a,
the holder holding assembly 165¢ is provided around the
.spindle 165d so as to be freely rotatable. The shape of the
holder holding assembly 165c is the shape of the letter L



as to be freely rotatable.. 20 Figures 5A through 5C
show a structure of the scribing cutter 121. Figure
5A is a front view of the scribing cutter 121; Figure
5B is a side view of the scribing cutter 121; and
Figure 5Cis an enlarged view of a part (portion A) of MP035
the scribing cutter 121 showt iT% Fi gure 5B. 25 The

scribing cutter 121 may be, for exanple, a cutter

whee The scribing cutter 121 shown in Figures 5A
thro{if’i'f9 %&3‘%’:% }osed in Japanese Patent No. 3074143

of the sane Applicant as the present application. 30

The scribing. cutter S wh of_,a di sc. shape

(di anster ™ Phecet hpLdeh Shn ot SeFEpRaEiector 1620

sur fiscprovidedarsamichting azist 654 8b, asatobedbreelye rotatable.

5 POT Ly Qn 2 2oYi3C162b24s L?Eggﬁed-rm P! %nteg%l‘%t of the
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portion la protru es foward outer perip

di r éstlidar pldirg sespbbhy 165t En the rdghtaband sidld fn Figure
t he ape of letter V. In the blade edge portion

121a, a blade 121b of obtuse angle a is forned. 5 In

the blade 121b, a plurality of protrusions j having a

predet er m ngd_xsthﬁf &f@cisap&b%d%arﬂhnasie heiens th@&emsb
forned. The size of the glurallt rotru3|ons

| Ceob tes HLimPEr BREE ey eh@egitct LASFOHR 4¢ @it to the
be rbRargcagikzefddWthd dtitenakedy daithefsEnklti Bgvel gears

Cr Rt Bl RGeS0 sBRPALE! BROBrFHE thith fGE paix of

su bfﬂ.aa.tteaxﬂeﬂllgea"he 1sSfidligayecestBOtb2Y .cahén lth]ephazepfo motor

gfaﬁ;&&%@' 11803 ar¥ G Fe32 S0 SHPALESS, LRETRI Y Rb1ding
assembly 165c is rotated in a vertical direction having the
spindle 165d as a fulcrum. As a result, the scribing cutter
162a moves up and down with respect to the surface of the
mother substrate 101. Further, the servo motor 165b
transmits a rotation torgque of the sexrvo motor 165b to the
scribing cutter 162a so as to adjust a load applied to the
mother substrate 101 by the scribingcutter 162a in accordance
with an area in which the scribe lines to be formed.

The servo motor 165b immediately senses a change in
the scribing load due to a variance in a resistance during
the scribing process which is applied to the scribing cutter
162a during the process for forming scribing lines on the
mother substrate 101, and adjusts a rotation torgue of the
servomotor 165b in accordance with the change in the scribing
load.

Figure 4A and 4B show a structure of the cutter holder
127. Figure 4A ig a front view of the cutter holder 127 with
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in a horizontal direction along the surface of the
not her substrate 101. Figure 6 shows a structure of
the breaking device 20 152. The breaki ng device 152
includes a main body portion 152a, a flexible horse
152b for passing through steam__a nozzle head 152c,
and a nozzle portion 152d for éﬁﬁaying 25 the steam
downward. The main body portion 152a is attached to

the guid 0 as to he_slidable alon
gui S‘- Eg %6 I@r‘?d BPgt heonss 4P 1528 g%‘ge view of the
at t aaitebrt holder 27N DodYi ganfds 4R a:hEZm ahe ddne cbhpbnents

and _of .t he hor e 152b. 1S _ .C nect 0 ozzl e he

o @it AP iioh Bng P 0EE e a B Y S0t PR Erence
noz niumaredd .152a rotates around a vertical axis. On

the bottom side of the nozzle head 152c, the nozzle

portion 152d is provided. 5 In the nozzle portion

152d, a st e@hesmtderopehdery 12i7ninclohtgsetibé cutger holder main
exa [ I I S r I o] it, Is
forggggsFéé%ﬁggzgg7go%?Pthf5%gkaE a%gl?hgzz%ther

substrate 101 along the scribe lines by spraying the

steam 10 't ontdEowés bR t!diNehe B t2RIRYI dl nAeR Y, ortion
at the tenperature at. which the nother substrate 101

exparkd@-t 8 Qﬁ%%%rjr%'éblri‘%‘é’sn%f Rt opensg devifogmed. In
152ant hﬁpdfrﬂjambﬂ tﬁékeut’déﬁllﬁlﬂl@éﬂ“ rfdiMbbayt bertlon 127a,
SCI‘ ines are

the t di
C"ERE 2ol Aehp A SRt i byt RS F g AT P rotary
ver&x¢al12racks Hﬁﬂdrup(ﬂhﬂﬂhqaxmng-bhseonaervm& the bearing

m Ciﬁgeggras to be freely xotatable.

MDO35

The scribing cutter 121 is provided around the rotary
axis 119 which is parallel to the mother substrate 101 so

as to be freely rotatable.

Figures 5A through 5C showa structure of the scribing
cutter 121. Figure 5A is a front view of the scribing cutter
12); Figure 5B is a side view of the scribing cutter 121;
and Figure 5C is an enlarged view of a part (portion A) of

 the scribing cuttexr 121 shown in Figure 5B,

The scribing cutter 121 may be, foxr example, a cutter
wheel tip. The scribing cutter 121 shown in Figures B5A
through 5C is disclosed in Japanese Patent No. 3074143 of
‘the same Applicant as the present application.

The scribing cutter 121 is a wheel of a disc shape
{(diameter ¢, thickness W). On an outer peripheral surface
of the scribing cutter 121, a blade edge poxtion 12la is
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penetrates into the vertical cracks due to a capillary
phenonenon. The penetrated liquid is expanded (cubica
20 expansion), and the vertical cracks are extended to
a back surface of the nother substrate 101. Figure 7
shows a structure of a breaking device 154, which is
anot her exanpl e of the breakin 4eévi ce 152. 25 The
breaki ng device 154 includes a nain body portion

152a, a nozzle unit 153, and a Iur of nozz

por thaed 153he Fhads) saf| R9F brohole R ee Fovgra the
ar e dquries (iﬁi:(;.]ﬂi’eﬁdle m&ﬁaﬂt&dmudf 1ha. sEImbnagz katteit 121 so
153 is_ provided on. 30 t 3

oo @8 6B5 1acEhg e O A4S YY) 2iing bldse Fagq portion
spr ahadch t ca tHadeunli2adbe off diitmseohegle sulst faremedll on

whi ch the scribe |ines have been fornmed.. MD035 - 26

A nmedi um sprayed by the breaking device 152 or the

br eaki ng deﬁﬂﬂ?@bmaﬂs1ﬁédePduE@ﬂibyQfmamﬁrﬂﬁiPHSjhaVing
rredw@gteruagxeﬁe%ﬁ% @;% N9 f W d §eh8@gxﬁ§nbh ﬁ@§.gﬁt h are

t enpe at wh strate expands.

heatfiod@ed-ui Bheegize, o5 *ﬂ&ﬁ Ib‘;&&"rﬁdlie‘-y ﬂfeé’mo'tﬁ‘@tsweﬂ is in

or anid U«bf’déﬁcb'fd':ﬁ‘ﬂcﬁxﬁ@if@r angnRotp M Aisidk t HE cannot be
exanpl e shown in Figures 6 and 7, the breaki ng device

152 T&59 &6 ¥akhn§h8ePAkE8d1 8¥F unct i on as "neans 10
for breaklng t he not her substrate al ong the scribing

i nes" akin dEV|ce aV| ki nd of struc ure
ST rei udearhe RS Ee F s N Rl e st bliSty to
| ongoas wverhasal actakics | aborog fﬂuwﬁﬂﬂchyemhedmmbbauon of the

SUDRERALE Alang des p3cT | PGSR, oFOLPIALEN im deep

breakKing device réa her s
al ongxttheaiwxab@km regsl bl)lsweaanr@.lpmresro(ﬂqm@ﬁm of cracks

Scrllﬁe 'ﬁé‘f&&ﬁté’ff&iﬂ@tﬂ%@ fd}ieg %‘H' g%r% 2B@€Sof the mother

substrate 101.

MDO035

Figure 6 shows a structure of the breaking device

152.

The breaking device 152 inc¢ludes a main body portion
152a, a flexible horse 152b for passing through steam, a
nozzle head 152¢, and a nozzle portion 1524 for spraying

the steam downward.

The main body portion 152a is attached to the guide
bar 136 so as to be slidable along the guide bar 136.

One end of the horse 152b is attached to the main
body portion 152a, and the other end of the horse 152b is
connected to the nozzle head 152¢ such that it can circle

around.



Heating the scribe |lines or the potions near the
scribe Iines can be perforned by, for exanple, a
heater, 20 or laser beamirradiated froma | aser
oscillator'. Cooling an area in which the scribe
lines are fornmed can be perfornmed by, for exanple,
sprayi ng a cooling nedi um (suchAs, CO2, He, N2) to
the area using a cooling nozzle. 25 In this way, by
heating or cooling the scribe lines or the potions
near the scribe lines, vertical cracks can be

ext ended i n MHenbPELENRES Ub2e ot e@f at b@ngubséraical axis.

o T R B i R RO
exam@Bal s qoodvidedJ i qui d. However, the cooling
mediumis not limted to a cooling liquid. The

cool i ng nmedi umincludes at | east one MD035 - 27 of
gas and |i quindth®hsogaienpyrbéonfbi2@xanpteanm spray opening

conpy, h ar e |iiqui
fo?pgggﬁgﬁap materfbiqg%agéld ﬁgﬁﬁﬁﬁﬁ' hglgﬁg%ewa¥eg%angle,
rreduthay be formedox alpraioz zd econpih irn iéaddﬁrretq*@s*éhe mother

gas%?ut%ﬂ:‘ialﬁqu!bﬂsaléng'ﬂ% &ckd be 2VEe 8N PXPHA WG the steam
internal structure of  the conputer 149. The comput er

0 149 toHGIESTEPEPiPPE- 2 nenmory 172, and a
controller interface 173. Cbnponents i ncluded in the

co ter 149 are connec ed to e 10 vi.a bus
174" The mol¥r§PI9BIRgoFRE SESAD qa%a’fao?teﬂ‘&’\?irﬁd:“t:ﬁeat which

conmhhemoﬁHéKTQnunﬂﬁaﬂdnhn1cukpangspmn&hssSc:lbe lines by the
(hel’bgj %?E.B%hﬁevig%eigf 15 p"?’ ve:c 1CcuatfI n ro%%%%llng out f£from

progra e Cu ocess progr

MDO35

15 prevheusbyibeolédesnarheemtrnigdl¥R the thickness direction
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of the mother substrate 101. The steam sprayed to the
vertical cracks having openings in the order of micrometer
penetrates into the wvertical cracks due to a capillary
phenomenon. The penetrated liquid is expanded (cubical
expansion), and the vertical cracks are extended to a back

surface of the mother substrate 101.

Figure 7 shows a structure of a breaking device 154,
which is another example of the breaking device 152.

The breaking device 154 includes a main body portion
152a, a nozzle unit 153, and a plurality of nozzle poxtions
152d. The plurality of nozzle portions 1524 are provided
on the nozzle unit 153. The nozzle unit 153 is provided on
the guide bar 136. With the guide bar 136 being moved in
X direction, steam is sprayed to the surface of the mother
substrate 101 on which the scribe lines have been fc;xmed..
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when the conputer 149 is shipped. Aternatively, the
cutting process programnmay be stored in the nenory
172 after the conputer 149 is shipped. For exanple, a
user may downl oad the cutting process programfrom a
specific website on the 20 Internet at a charge or for
free, and install the downl odadéd “programto the
computer 149. In the case where the cutting process

programis recorded on a c ut ead ble record

medi um such%?teWeﬁPﬁﬁgegr{&: t%éDL %r?gsgz or the
t he didexind ldevduis 5@ ﬁEsOﬁ&ﬁSlﬂﬁD@é@ntmm The medium
[ nst alled to.t ut 5 usi ng an.inp

v Y (o R Ag O, i g e dica) Blsyfiotomperature
inswﬂimadcprbgeammbsmfatn(akpamd&he WBaﬁMgaﬂjﬁg flheldCRdy be,
171 y e f 19 e

scr ﬁ& el}g%%%li%éa%g% 86{:?‘7%% i néefs% Sflglgﬁsct':ir?mk%ugmg steam
cre@mébh03owatpmogran1for setting the Iines to be

scribed to be a single line (a single stroke) based on

i nformati on rﬁgsrdlng an arrangenent of a pluralltg )

of unit sub$trEhesxpmpleshmif én Figiefufisdd d¢ the breaking

CO'@%@&c@nﬂsﬁoﬁﬁdoéhérﬁ&é&k&ﬁﬁ'débﬁgelﬂyd M3 on- ad8*means
substrates, presence or absence of a Pace bet ween

adj §8§rﬁrefﬂﬁ‘rlig shedtethes suBFtrpte FLANG P RCIICE lines”
bet wepfe ki A§ Qtéviwlﬂaﬁukgs_hhgt REpa Wi Gtiasdieeds included
I npyt %E t he nean ﬁr settlng .Ilneﬁ.to be S¢ ribed. it has
The*Pi he§ PEBE 9 EdPEPESTFntBVRRF LA™ 5 3Fe BrdnfAed

f or acdtniatg o piiﬂrébj:egkm&g ubhe sohhbratsasdsitateofaldreg the
not t J101. g f

et PCRADLAT 1 DM 1o T Sxefing?, § 15 SIEHG Bese may, break
i s thess¢bher taubstrate mlnelpugb’ehecﬁcutﬂémb |1r1naessbmgh@atln9
str ol r

3t 1 B Sroptflitbily okldositfd 8 06 HRILAS BN 1nes.
which is formed for taking out a plurality of unit
substrates ﬁéé’f‘lﬁ%‘etﬂgt Eéflﬁé'bﬂﬂé‘é Cor PRECHGE NGNS Onear the

t he present 1 nvention pOSSI
scribe lines can be performed by, for example, a heater,

or laser beam irxadiated from a laser oscillator. Cooling

MDO35

an area in which the scribe lines are formed can be performed
by, for example, spraying a cooling medium (such as, CO,,

He, N;} to the area using a cooling nozzle.

In this way, by heating or cooling the scribe lines
or the potions near the scribe lines, vertical cracks can
be extended in the thickness direction of the substrate
without mechanically applying a bending moment along the

scribe lines.

The cooling medium may be, for example, a cooling
ligquid. However, the cooling medium is not limited to a

cooling liguid. The cooling medium includes at least one
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to formthe scribe line in a single stroke. Herein,
the 15 "scribe line in a single stroke" neans one
continuous line to be scribed which is forned for
taking out a plurality of unit substrates fromthe
not her substrate. The scribe |line in a single stroke
is formed without the scribiﬁgzgurter being lifted
fromthe nother substrate fromthe start point 20 to

the end point of the scribe line in a_single stroke

whi 19F 9pReAP JeiiHd + o TRReIFD (IR bewpEeT Ak SeefPmpressed
( Lraiaitra,i lg@ﬂlipmf loat dén St axlrm Dﬂd';dil.’r(d h@gts Hﬂf_,h ot qeinilof water
the scribe.l.ine .in a single.stroke. . e .program

for TeliAHO AELHPRe (D& 0L AP RS IR i o L5, SFaTPLe
and aa qomdmaifony ofortleng gasesc mnide lhigudsls.i n t he

cutting process programare forned based on the rules

for scribing in a single stroke. 30 2. Mt her

substrate cltgumg hetdlodvsFiaguere8piavvsinternal sgructure of

L
Pr 0Ggs c%@%‘%@‘ﬁr 450X ng%%ién%‘%“%{ket’l@ *ig{cﬁi&%% 'BEByU 171, a

101 accordrfng to an e ) resent
i nvEsmosy, P ot A epnbrolher cinterfapeoddsds | Somponents

MO3Pc11udé® 190heOLbaBuREr 126 8¥BNBbAnekRBACOAPHLESR other
149 Hereinafter, a procedure for cutting the nother

sub¥tPaP¥s187%y the nother substrate cutting
apparatus 100 5 will be described step by step. The

procedure for cutting t not her substrate 1 . t he

not her subsﬁ‘ﬁt @‘eE"L?l’:g’i Hg’ezapiﬁ?%?%salﬁﬁqgﬁ@m%st ?‘Wlng the
SCr cbmpgtekrefl4ancca guerEiddm Gy séeptidg pecesssar Yhernainafter,
initial 1 etting step is perfo _ 01: e .
i EeRPrEat, BB, A &, ety BRr et S Shifp o) T ot ang
set birngesseprogramsiagp Heoprswtibiagyastoneditt tiamemory 172
SI aﬁrpgﬁg%mehc%mﬁ&@& i@gisc J‘Eﬂﬂ];-ql ap Bﬁ[t%t.l:'ﬁ%ta%l%f@{eecutting

process program may be stored in the memory 172 after the

MDO35

computer 149 is shipped. For example, a user may download
the cutting process program from a specific website on the
Internet at a charge or for free, and install the downloaded
program to the computer 149. In the case where the cutting
process program is recorded on a computer readable recording
medium such as a flexible disc, CD~-ROM, DVD-ROM and the like,
the cutting process program may be installed to the computer
149byusingan input device (forexample, adiscdrivedevice).

The installed program is stored in the memory 172.

The CPU 171 may include means for setting lines to
be scribed. Themeans for setting lines tobe scribedcreates
a program for setting the lines to be scribed to be a single
line {a single stroke) based on information regarding an
arrangement of a plurality of unit substrates- (for example,
the number of columns and rows of the plurality of unit
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15 the scribing step. Details of the initial setting
step will be described below.. After the initial

‘setting step is finished, the process noves to step

802. 20 Step 802: The scribing step is perfornmed. The
scribing step is a step for formng scribe lines on MPO35
the nother substrate 101. TheZ8etails of the scribing
step will be described below., 25 After the scrl bi ng

step is f inished, the process noves to step
St e FUBGETATRS . bP%%%‘F‘h‘ée é’treﬁb%nﬁ@rcfforaniﬂacel'lli’@twé’@n adjacent

br e@lﬁlﬁg sﬁbsﬁraﬁea séeRHePkikeeaki fige tsﬁféd@bb%ﬁveen adjacent
substr, 101 al on the scr.i be |ine det ai |

f
t he Y4Bt a%‘ BREAES) Wb basheth FBBB%E& > MRBBS or’setting
30OI 1Ahkertd be m:e;e&;elmg sm-epliﬁeé nm Bh&tﬂ;rl}ti&ﬂ @raﬁ&sass which
ends tia ettn r ei paf t.er '
det QFFSP%‘?HPﬁé #?ﬁ G4 1&9( f:ll g f]per gcr rsrgé ?ﬁates out
stepfSGthe\MIddtl'teec casoatidedc: . 10he rﬁnlhlewmsmaslmeatmcqmam for
51803 ELhANEACORIREE LN (AT AT X BInge! BExbRl Cic 1o

ressure ressed al
an BPpsibypki h@efreiprfd\ﬁ déue| hei e sdeibethdmai ﬁlbﬁiﬂ? St10ke

porhb?@iﬁzzthé " $Ehe DES UE Y MYLLOYS: SOE%I;!l.Qn§tE<91Ee means

scribing the nother sSubstrate 101 (the thrckness,

mat @PP&FOWQW Lire & bengcripedahisihic fed B9&ckpking
on bhHe Spietavi t{ e weft BubgteHtbererkm t8d mpressosuidi€rate.

not her substrate 101 with a predeterm ned | oad.

According to the present invention, it is possible
to form the scribe line in a single stroke. Herein, the
"scribe line in a single strcke” means one continuocus line
to be scribed which is formed for taking out a plurality
of unit substrates from the mother substrate. The scribe
line in a single stroke is formed without the scribing cutter
being lifted from the mother substrate £from the start point
to the end point of the scribe line in a single stroke while
the pressure to the mother substrate is kept (maintained)
from the start point to the end boint of the scribe line

in a single stroke.

The program for setting the line to be scribed in
a single stroke and a program for forming the scribe lines
in the cutting process program are formed based on the rules

for scribing in a single stroke,

2. Mother substrate cutting method
Figure8showsacuttingprocessprocedure for cutting
the mother substrate 101 according to an embodiment of the

present invention. The execution of the cutting process is
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Next, a zero point (reference point) detecting step
is perfornmed. In the zero point detecting step, the
position 20 of the surface of the nother substrate
101 is detected.. The position of the surface of the
not her substrate 101 is necessary for noving the
scribing head 120 along a direc® on vertical to the
not her substrate 101. 25 In the zero point detecting
step, a cantrol section 140 noves the scribi.ng head
120 FREHA-Leh T 1 iTOF SR Ahe thpiaPudgssthtire 101,
Next, a scribing head noving neans (not shown) noves
the scribing head 120 dommmarde%f a v rticatt. ther
di rection w EF 1t & tHPEHIRR T OF CRECHRE hEpe mother
Subsiuaiterai® 101.by\tke héEhecrsubisty athiet tettidd appamatus 100

MDO35

contact, with, the. her substrate 101 and the bearing
case’ \gesl}iseﬁé%é"&)%?pasr °P #’lyor%ttel?é inhibitory axis

125, a position detection nechanism of the scribing

head novi ng - it )
the scribing Ezgdogg%ﬁf%ﬁfeg%%g?%?g# g?et oeé\%%%ﬁbnsg%]ate 101
hea®y 1@ mothiea supshrate eutéimonegrasatne pBYi ipehudes a

of & 1N PEEep Bnd 8D BNy §HES! r ALndBissany, 28 @nitial
poi nt detection data indicating the position of the

sur fS&¢E 190 EePndenPerEeE¥efate 5 101 is witten into
recordi ng means included in the controller. The zero

poi nt detecting step.is. perfornmed, as described Qve.

Bhen t ho. seFboHAt: TR ABTFORL RS thinect Eop LpRer Tothed. The
scriipiing aheadt tng g P dBsSa NMoas foltessttibyngn Hedd ibkA0state
upwar, 10 to a edeterm ned waitin It .
(e mobief BRELEaTE et ppbalabio une Yhsrs starting
subsheater IiRilng sep.. Fetdhihg oft the Haridiipdf settint@estep will

det ail ft seribhing step 15 perfornmed in step 802
(segeF?S%FéaggdmﬁﬁFggé described. Figure 9 shows the

not her substrate 101 used in the
After the initial setting step is finished, the

process moves to step 802.

Step 802: The scribing step is performed. The
scribing step is a step foxr forming scribe lines on the mother
substrate 101. The details of the scribing step will be

described below.

After thescribingstepisfinished, the processmoves

to step 803.

Step 803: The breaking step is performed. The
breaking step is a step for breaking the mother substrate
101 along the scribe lines. The details of the breaking step
will be described below.



-(shaded area) out of the nother substrate.. This |ine

scribing step performed in step 802 (see Figure 8). A

line to be scribed shown in Figure 9 is forned for
removing the 20 unit substrates 1A, 1B, 1C and 1C

to be scribed includes one contjnuous Irne starting MDO35
at point Pl, passing through pdﬂhts P2-P21, in this
order, and endlng at pornt P22. The scribing head 120

i's moved al p be _scrib f t he
seribecli nedhenthe hignkind S ebria e i  drhe PracEgs ends.
be scribed |ncludes a pIuraIrty of straight |ines
(stral str ht Iine P2-P3, straight
[ nele}gr rar tt?ni |gne 7, straight |ine P8-P9,
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30 str ar ght Hermenlaf(trelill the;tieaiaghs dfi hee R13tRE3, setting step

5 Str t LAl | i 4815, straight
I i ne P16 ﬂlg&é;ie stjsftaerpshstos"] [ neqpff Ig%%cprjjlréillght l'ine
P20- P21, straight line P3-P12, and straight |line
P12- P22), a&ﬂe@n@%ﬂéﬁ'é&‘d‘st@at@w@% 31 tiondd oh M table

(curved lines RL through R11). not her substrate
cut thi3dg 288 &l#eds OI‘OGhleortr?@lesé@llbe lines along the
line to be scribed and breaks the 5 nother substrate
101 al ong thg@scrrbe lines to cut unit substrates, 1A

1B, 1C and IP°dRCITUIHOTBPRRT SS8RY A £° B PUtHRLo an air
uni tyddhdetrapeolrAded Bnpiié itie hfeaﬂhﬁaﬁrﬁtlbwd.y pbttion 122 is
subst%a%eslg; whrc@ is defrn QY straigﬁ%ﬂligg £h
P2- P3T PEERS Mt Y- Jsjraﬁ °’fi'ﬁ‘é’: 7\ 1o
st r aubtrhtrel 0 P1GERY thickﬁee;srnmatemliaﬂ.r and ti: ilske of the
por ti t .chis. defi _
by PRERef st HDS opags' bt S ML drlste i iouter
str azghpresms Paiz= peo thewd ssxtmrrmﬁe 191 wadhpPacpr@dgtermined
Thejdpist substrate 1C is a portion of the nother

substrate 101 which is defined by the straight line
P2- P3,

Next, a zero point (reference point) detecting step
is perfoxrmed. In the zeropoint detectingstep, theposition
of the surface of the mother substrate 101 is detected. The
position of the surface of the mother substrate 101 is
necessary for moving the scribing head 120 along a direction
vertical to the mother substrate 101.

In the zero point detecting step, a control section

140 moves the scribing head 120 toward a position above the
mother substrate 101. Next, a scxibing head moving means
{(not shown) moves the scxribing head 120 downward ina vertical
direction with respect to the surface of the mother substrate
101. When the scribing cutter 121 is in contact with the
mother substrate 101 and the bearing case 126 is spaced apart

- from the inhibitory axis 125, a position detection mechanism
of the scribing head moving means detects the position of
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straight line P6-P7, straight |ine P18-P19, and

straight Iine P3-P12. The unit substrate 1D is a

portion of the nother substrate 101 which is defined

by straight |line P8-P9, 20 straight |ine P12-P13,

straight Iine P18-P19, and straight [|ine P3-P12. The MDO 35
unit substrates IA 1B, |C and31iD-are located with
appropri ate spaces therebetween. Figure 10 shows a

" it e8aSiSeahErlute8s) ThedesitiniCet the SEribiRg head

pr ?aamuaae tWielthqﬂim‘xﬂ £s ?d“’jﬁ‘mﬁ’%“gf’tmfa‘%“’“ %f] the surface
erence to. Flgures n . e : e :

Cor 0 OB HE A e rhafths 10 cerit 28 gl gy on eata

120 iatd itclad ipugeithet posi hbon wéi tthengniptmee oS rchedooriver gubstrate

V%e!lk()).tlr?s ﬁgiawé{)éﬂ g_nt&%%clog:%zlfn ﬁ@%’rﬁgiggg‘gégﬁq.n%e Egﬁtroller .

scribing novi Ng neans om t he pr erm ned

wai ThegevRopsint dggechdvnotster topehtoppeilisgiesariped gbove.
mmto 0.2 mmfrom an upper surface of the nother

substrate 101, the scribing cutter 121 presses the

not her substh&Re thel 29¥w pehwier dstiertiaht 1s (fimphed, the

suf fsbe-ﬁsmhbméﬁm@{;ﬂh?%@n%%@é@ theughmssnPhehia 29 upward
not her substrate 101 fixed on the tapble 131. A

contPdt PEFAS 4o Rt ue i 5 AnARASL OO FE1 FABIMAT Lon above

dri vae $d4¥fheedbEvehet ROtREti Bubgthenad "doiying |inear
notor 146.. As the scribing head driving |inear notor
146 being driven, the scribing head 120 noves al ong

t he2gi. dBchabidd6step0 Step 1002: Formati on of scribe

line is st 2d. .an te i ph I rt
t he not hera%%’[e)%ﬁéa?g%ﬁm £ oué%?%{ei% g)gga 0 IE)grezﬁﬁr@hﬂﬁﬁ.&? step
P2- parPomed iangdtensfde tsea BHigureas) AWBLE- Dy désewibed.
specifically, the control section 140 15 presses the

scribing cutter 121 to the nother substrate 101
Figure % shows the mother substrate 101 used in the

scribing step performed in step 802 (see Figure 8). A line
to be scribed shown in Figure 9 is formed for removing the
unit substrates 1A, 1B, 1C and 1C (shaded area) out of the
mother substrate. This line fto be scribed includes one
continuous line, startingat point P1, passing through points
P2-P21, in this oxder, and ending at point P22. The scribing
head 120 is moved along the 1ine to be scribed to form the

scribe lines on the mother substrate 101,

The line to be scribed includes a plurality of
straight lines (straight line P1-P2, straight line P2-F3,
straight 1ine P4-P5, straight 1line P6-P7, straight line P8-P9,
straight 1ine P10-P11, straight line P12-P13, straight iine
P13-P2, straight line P14-P15, straight line P16-Pl7,
straight 1line P18-P19, straight line P20-P21, straight line
P3-P12, and straight 1ine P12-P22), and a plurality of c_:"_urved
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and noves the scribing head 120 along the line to be
scribed frompoint PI (point in the outer periphera
portion of the nother substrate) to formthe scribe
line. 20 Step 1003: The scribe line is forned along
the outer side portion of the unit substrate.. Mre
specifically, the control sectiZm 140 presses the
scribing cutter 121 to the nother substrate 101 and
noves the scribing head 120 _al on the straight line
P1- BAngf (s g‘ﬂg’rﬁs Rin&hpough £3lorm 25 the
scribe line., Step 1004: The scribe line is formed in
portion of the nother substr

t he outer pher al
101. Nore ?E‘&F‘P%&Fl BubisiEatan o 88, APBATEARS 100 forms
pr esadidenaiseyd kilegg3@heutiiae 121bkosthebedt BaE breaks the

substr, te the scr.ibin he 120 al on

* he MATRRE IR LS A 4o e BT | e PReringq ofo B9t unit
contsubls ty@dteiso1AL40.Byo€s ankde 18couli pd hbedmd2Besushbstrate
that 43. track of the scribing head 120 draws a

circular arc MD035 - 34 having a center angle of 90
degree (curved line Ri). Step 1005: The scribe |ine

is fornmed i @htehﬁn%t EﬁbsEE&‘tQhﬂahspQr %bi’ﬂl@ﬁ bBethe mother
not her substrate . specifica , the contro

secﬁpaﬁq@@epileés‘é%l@hé%éranfmnﬁg bgthe S CEALahS dAge P2-P3,

not BerasyBet 1886 pk0b: 7an§tf@y§ﬁt tihgheS 0 BbPRGan D@24 alidht 1ine
alon the stralgdglllne P4-P5 to formthe scribe

i ngls Lergabsiriafe LPndsid BYiaR ofF fhe mother
out eubspeataheonlwrpmn ligndefihba njath&r sSitasighat @ i481P8-P9,

MDO35

 UneSeErRahng: ot 05 AP leonar Biscera sigottraiont
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an dlﬂne@ast-ma sCr Thelmg;:.thaﬂr*s thzrealong & ber tioned themother
R2 ng%ﬁEQ&Ehf%f%h{ g%ngaflgeﬁhgﬁc%ﬁg Eai%%%'?gné4§5-P3,
e SCri |ng 1
straight l1ine P6- P7, straight line P18-P19, and straight
line P3-P12. Theunit substrate 1D is apoxrtion of the mother
substrate 101 which is defined by straight line P8-P9,
straight line P12-P13, straight line P18-P19, and straight
lineP3-P12. Theunit substrates 1A, 1B, 1Cand 1D are located

with appropriate spaces therebetween.

Figure 10 shows a scribing procedure performed in

the scribing step in step 802 (see Figure 8).

Hereinafter, the scribing procedure will be

described step by step with reference to Figures 9 and 10.

Step 1001: The scribing head mbving means moves the
scribing head 120 at the predetermined waiting position
downward. When the scribing head 120 is moved downward by
the scribing head moving means from the predeterminedwaiting
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that a track of the scribing head 120 draws a circul ar
arc having a center angle of 90 degree (curved line
R2). Step 1007: The control section 140 presses the

20 scribing cutter 121 to the nother substrate 101 and
noves the scribing head 120 to _an area between the
unit substrates to formthe scH e |ine al ong an

i nner side portion of an side portion facing the
adjacent unit substrate 1D in the gth directjion of
t he RAFAERD IS 208 BESHRYORAT dhet ™8 §8 952 JHP (TP G upper

t he mﬂa@eﬂbﬁﬂ rt'itee rdo‘thdYbrthb‘?srt&@tfel aall,y thehecrdbibigolcutter
121 to the

SeCt N eS t Scr| b| n cutt.er
Siseers DRSO Ui TR 2l 178 el son that
aI ong: ctdmes&tElfachI&htD.yneoﬁﬁeﬂwtooafsmnﬁatd!e orghmess of the

i n?ﬂot%l s%gg%e Ff fc’f:%c? %t Egbﬁ.(g{]g%‘?r ia?egggfroller

out er per I er a
Mor 44 p@@rublscahl wstmmn rid t@@cth@ndlﬂx)imle%@s to drive

the s éétﬂﬁmgcr | é%g ]_tz&%a@)ﬁlgﬁ Sl. 12t rﬂtsetﬂéjécrlblng

and noves t 0 al ong
cur Vé@q G5 VR G élﬁ’@lam & ozc Aige bRiLRG. dTivVRE . c&ﬁ?r épriblng

sectieRiy h4® NS HIensCihbi gﬁlﬁ%a@a?ez(iB_%U.Ch that a
track of the scribing head 120 draws a circular arc

having a center angle of 180 degree 5 (curved line

R3) . b_St ep 18@8p btz pm&galtlmﬁbf%ﬂﬂibb Qﬂﬁ&Sjce)§ sithted from
scribin cutter 1 tq the nother strate 101

rovEd et S T PO O e BERsBeRuPRErate 101
uni t oﬂﬁtlsiﬁeaa.esalﬁf ame&mmnm@Bzmh:e drnidnénalidagaea of area
i nnar s d port a in.a .

I\/brg spgm f)l calliI retﬁ %gﬁ P‘&yéegﬁ%ngﬁakg%e%geec;tqdn 4o
t hepsesisbisnthe lﬁq:erbimcubtehelzmtﬁmethesmmgtelatsabmxate 101

and HB gﬁ%@é%%h}oéb&)iﬁgnggfe%%%??%f% the 1$hEa IRk scrivea

l'ine rmt
from peint P1 (point in the outer peripheral portion of the

MDO35

mother substrate) to form the scribe line.

Step 1003: The scribe line is formed along the outer
side poxrtion of the unit substrate. More specifically, the
control section 140 presses the scribing cutter 121 to the
mother substrate 101 and moves the scribing head 120 along
the straight line P1-P2 and the straight line P2-P3 to form

the scribe line,

Step 1004: The scribe line is formed in the outer
peripheral poxrtion of the mother substrate 101. More
specifically, the control section 140 presses the scribing
cutter 121 to the mother substrate 101, andmoves the scribing
head 120 alcong the curved line Rl to form the scxibe line.
The control section 140 moves the scribing head 120 such
that a track of the scribing head 120 draws a cixrcular arc
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15 Step 1010: The scribe line is fornmed in the outer
peri pheral portion of the nother substrate 101. More
specifically, the control section 140 presses the
scribing cutter 121 to the nother substrate 101, and
noves the scribing 20 head 120 al ong the curved line
R4 to formthe scribe line. Th¥ control section 140
noves the scribing head 120 such that a track of the
scribing head 120 draws a circul ar arc

centli?rv%'ﬁblae SRISF R A dY dpdTese (ﬁlﬂ)“fedzé%ﬁ@eb‘l) y

1011: The scribe line is fornmed in the outer

peri pher al rt| e nDth ubstrat 101 .Mor.

Poee frcal 1 $Ye 3008 FiE SBLYSE DUNS' 7 sbutie i the outer

scﬂpﬁnﬂphamwuepoﬂﬁﬂomoofhaﬂnntMetheanMbateaiﬁl:Hnd More
t r4i40j t n

o0 e TR Bne JEARASP B DR0TI A ehielBoraning

scr |0bt,ttlarn1e21 gof b‘mmtmrt subprate 1pdrargheeukspore sonibing

of %@%ﬂnﬁbbeﬁl§#§5£ﬁ@t§t%g Hgn PP £ MXB %5 +6380r the scribe

speci fically, contr section 140 presses t
scrild™$g cutter 121 to the nother substrate 101 and

MDO035

‘moves the scribing head 120 along the curved line R5

to formthe _scribe line. The control section 140
noves t he sEFPBi h§0heatha Brsihe Hnsdes £ofmaek18f thReouter

scrtplélrlighhlead ggzgoﬁ(rjcav\soﬁ ?jﬂecuh%fcﬂla@f c:sglgautatea 101. More
center e e curv i . s

01 35eRE oA TEe TheGHETd Rebtaronbie mFasich Heqgoribing
por tuttenfl2iheo mhtehmtmatbsﬁbawate iolle ami thosabdiiteatesibing
10 . .

TaoPBrEcEa0 By TP BRryeEittle 82%¢ FE BT REF2Be 1ane.
sub@heacgntﬂQlaadcnmvesl40hmoge5|bhegSQEQU}nQOhga@nQZO such
thetﬁEEaég@Eaéﬁrg% %ﬁ%ﬁgg§i59ngfﬂﬁéﬁif§%5ﬂyad%ealbﬂfcular arcg

having a center angle of 90 degree (curved line R2).

Step 1007: The control section 140 presses the
scribing cutter 121 to the mother substrate 101 and moves
the scribing head 120 to an area between the unit substrates
to form the scribe line along an inner side portion of an
side portion facing the adjacent unit substrate 1D in the
width direction of the unit substrate 1C and an inner side
portion of the unit substrate 1A, More specifically, the
control section 140 presses the scribing cutter 121 to the
mother substrate 101 and moves the scribing head 120 along
the straight line P6-P7 to form the scribe line.

Step 1008: The scribe line is formed in the outer
peripheral portion of the mother substrate 101. Mozxe
specifically, the control section 140 presses the scribing
cutter 121 to the mother substrate 101, andmoves the scribing
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15 Step 1014: The scribe line is fornmed in the outer

peri pheral portion of the nother substrate 101. More
specifically, the control section 140 presses the

scribing cutter 121 to the nother substrate 101, and

noves the scribing head 120 al ong the curved |ine Re MPO35
to formthe scribe line. 20 Thé3control section 140

noves the scribing head 120 such that a track of the

scri bi head 120 draws a snooth curved 1line (curved
F nbaes 136, 8080 15he T wOhidse Bocts diomm s 665ipe Line.

t he Tib pmitirdINGeettiber 149l mbYekhenBDEbeipsHEShealie120 such
101, .and npves_. the scribing head 120 _al ong the
str dﬁh@;ﬁ g tfg b 9tprhe I'?'é’rlg&f‘ﬁe&elaﬁné 287 “the

str @irghils lad RErBidaPlard heviugvadckhiier Bigithef 180 degree
strgi ht quﬁ PI%§P17 the curved line R9, the

str i%ﬁﬁyeqi Bepf8)p19, the curved line RLO, the

strai ght Iine P20- P21, 30 the curved line R11l, the

strai ght 3-1B31% .2 h g P12- '
this order E% Eorﬁ%%hen@%%lggﬁﬁ%ﬁg E%ngog fé&FTégggéég the
consp@hbsagtpuhtenolﬂlntgrknﬁtNﬂihﬁ@O&&bsirgte 101 and moves

for gL §’ dﬁ&%e%ﬁri% {d BfSAla BQ‘t{}EeBIZ%lT nﬁ?ﬁt substrates

SCFIbIn novi N means noves the scr
120tPoEPRR ‘E}‘P%G‘éﬂé‘ﬂ-‘rﬁ ﬁé@mﬂ-pnagawgm%@w ppmtéﬁn gt the

theuhghi ShbgeSL€Ps 15 a10WB, b)@d@ﬁ@%ﬁ)&l}@.@ldaﬁﬁ&ughhe control
1016, the control section 140 presses the _scrib

cut BEFTI9R A0 Rk FHRERCrne SSHSHIAG CPeEeR LAduECt Rt mother
presauberheet 06 1M nosidss il &ckA bl arpld exbdyaldey the

sor PEFAGaEt: LEpe184- P A EPHE BAC, opaPRLIR85" o
formthe scribe lines on the nDther substrate for

cutting the #”'t &ﬂ?St %&z e 1Bnel®s 209ndR 241eRL outer
t he nnther S

pexripheral portion of the mother substrate 101. More
specifically, the control section 140 presses the scribing
cutter 121 to the mother substrate 101, and moves the scribing
head 120 along the curved line R4 to form the scribe line.
The control section 140 moves the scribing head 120 such
that a track of the scribing head 120 draws a circular arc

having a center angle of 90 degree {curved line R4}.

Step 1011: The scribe line is formed in the outer
. peripheral portion of the mother substrate 101l. More
specifically, the control section 140 presses the scribing
cuttexr 121 to the mother substrate 101 and moves the scribing
head 120 along the straight line P10-P11 to form the scribe

line.

Step 1012: The scribe line is formed in the outer
peripheral portion of the mother substrate 101. More



15 According to an enbodi nent of the present

i nvention, the control section 140 controls the

scribing head 120 such that the scribing cutter 121

is pressed to the nother substrate 101 and the

scribing cutter 121 is noved frompoint P1 to 20 poi nt MP035
P22. Thus, the scribe lines car®e fornmed without the
moverment of the pressure to the nother substrate being
suspended As a result, a tine for the scribing

or OCRREHEACEN Gt nithE EABEER) (7L 140 BERSBES the scribing
redunetter EpltHicthe mbEhe 8FURA HdtREBOT ﬁﬁnb&néﬁd’l’eﬂe @Rribing

t he r strate w thou 25 a_scrib reachi ng

t he HAARd25; TRRETERR & R b forhihd Gadpe 1ine.

S ubsttireatamrotaro b es eurteiven tisd fnrocvreEsbemeg sdirdibded hieatio 120 such
t whj |.e.t.he scri.b are be ,

forn%{daw%o%]fﬁgk{) naTe VA Jtnisr’ei&ﬁlfit f%hb@%?a e8 Ay at arc

not hm@arqdrgtelrom @rf 9P Geugtrleer (gmsneldatlenlaom) .

with appropriate spaces therebetween. MD035 - 38

“Figure 11 shows anot her exanple of the nother
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substrat e 16tepst@l}n ThgesaetpdiligesiefFgaesidbatengithe outer
St eeid%ogoﬁfsn%fg 3 ;%théaa stﬁb%ﬂ%ﬂ@&n%@étdxﬁtesﬁgéuates

i ne be scrib Is formed. The scribing h

t he
120 %Dsa%%%d é’fqaﬁ‘gseefﬂr‘élwwevt Bh%é’O%FPBe"rPC{WWW presses
t he ther sei binesulhelNE2 8 bhate mﬁﬁhékrsﬁltﬁstra-ﬁf@lbl%d moves

(St PRrgRE - BRopBEao 170 BlPRRGhbY) Preadghfpdine kI P13 to

st r &ioght theneckPiBeP34nestrai ght |ine P55-P56, straight

| ine P57-P58, straight |ine P59-P60, straight Iine

P60- P52, straight |ine P61-P62, straight |ine

P63- P64, stBaeghl0l4 neThé6heion: ISimeaiightfolrmed in the outer

PSQbQJG.thgQ'ngtﬂoa.ci'ﬁan lJ)Pet @7'11'13@!‘.?}16]: substrate 101. Moze
specifically, the control section 140 presses the scribing
cutter 121 to the mother substrate 101, andmoves the scribing
head 120 along the curved line R6 to form the scribe line.
The control section 140 moves the scribing head 120 such
that a track of the scribing head 120 draws a smooth curved

line (curved line R6).

Step 1015: The control section 140 presses the
scribing cutter 121 to the mother substrate 101, and moves
the scribing head 120 along the straight line P13-P2, the
curved line R7, the straight line P14-P15, the curved line
R8, thestraightlineP16-P17, thecurved lineR9, the straight
line P18-P19, the curved line R10, the straight line P20-P21,
the curved 1line R11, the straight line P3-P12 and the straight
line P12-P22 in this order to form the scribe line.

Step 1016: The control section 140 finishes the



and a plurality of curved lines (curved lines R21

through 15 R29). The nother substrate cutting

apparatus 100 forms scribe lines along the line to be

scri bed and breaks the nother substrate 101 al ong the
scribe lines to cut unit 20 substrates 2A, 2B, 2C and 'P033
2D out of the nother substrate 3A0L. The unit

substrate 2A is a portion of the not her substrate 101
which is define the str line P67-P52

otr et ion wastis@onibe | o4 136 R g2 , and

strai ght |ineP63-P64. The unit substrate 2B is a

portion of the nother, bstrate 101 i s defined ibi
by the 'str atit TrHEpgsas RoG1 g nipht hhiek GHaiGer ibing
Stra’iegirl 120 et P6hePad eduricbrstirad) hai time pe63-tAGH to finish
The Ut SRSt te%ezp is a portion of the nother 30
subs1trate1 I's defined by the straight line

P55- P56, straight |ine P59-P60, strai ght l'ine

P63- P64, an t I 6

substrate 2 élsg}?“&h ét% fgpglhe(ﬁmz):t Ligls',ltsr atteIe gpntrot
whi cﬁtﬁqfleiefﬁWe@rWSﬁ‘r ﬁhehFCFFHEHPunPB?I MbIw theSQ‘Other
st r @y tddite 1025 PhRout ¥ Phledsut® BBtk Mottt substrate

stra ht |.ine P59-P67. The control section 140

0 pr edddls anRdisS 31 e Ferdiing pttes dRd hihgr interrupted

subsin@nvHEl tiiRd Sves nigheutderbilng H‘Q@fﬁ pibaﬁtalPQngo point
[ P51- P67, .t he Stl‘alﬁ eP67P

the straig | i
{ o F i Ao Re BEReL AT ARG e RS PO3OE,SUpREFate for
curmxttﬂdgﬁ&hlazanltheuststaaghs 1Ane1@551¢35&;nd H® out of the

cur I| Lh traight line P57-P58, the
curv\ﬁg’ rn%u%i::rat ee‘igtir ai ght 10 Iine P59-P60, the

15 curved |ine R25, the stral ght |ine P60-P52, the

20

25

30

ey "SABRBEALNS A Al i PBE RO 16 e Eion,
R28the control sectlon 140 controls the scribing head 120 such
that the scribingcutter 121 ispressed to themother substrate
101 and the scribing cuttex 121 is moved from point Pl to
point P22. Thus, the scribe lines can be formed without the
movement of the pressure to the mother substrate being
suspended. As a result, a time for the scribing process for
forming the scribing lines can be reduced. Further, the
scribe lines can be formed on the mother substrate without
a scribe line reaching the sides of the mothex substrate.
Thus, themother substrate canbe prevented frombeing divided

into two or more portions while the scribe lines are being

formed.

The plurality of the unit substrates are not
necessarily located on the mother substrate 101 with

appropriate spaces therebetween.
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the straight |ine P65-P66, the curved line 29, the
straight |Iine P59-P67, and the straight |ine P67-P68
in this order 15 to formthe scribe |lines. The number
of the unit substrates cut out of the nother

substrate 101 is not limted to four.. The nunber of
the unit substrates cut out “of38 he nother substrate
101 may be any 20 nunber of two or nore. Figure 12
shows the nother substrate 101 f or cuttin out nine
unit subst r &fG8re Gl ¢ BROWSt RO st $%3BP 19 1 oFt Hehe mother

I I nedustheteciionedsts {0roRE. sdfiEb S0 idtidly peeddrhdd 8 step

alo t he |ne to e scrjbed to formt
oy 0 NshecPlgnls £RE BEFheF ight ity 10, o tpg Line
be smb@edmbeﬂmdesom@diur a]l'hé ;cﬁibmg haiaght 20 iBe®ved along

(st t I|ne P' 70-.P7 st I|neP71 R72 3

Str SHELRe i ps s Fppn 5B AP b s BlE 1358s off the mother
str&m@h&xmtme P77-P78, straight |ine P79-P80, straight

line P81-P82, straight |ine P83-P84, straight |line

P85- P86, straight |line P87-P88, straight |ine

P88- P71, st Theghdne e A39- Po0ibpd03pcludeg astpluxpiity of
' ' ”%t?%ik R%%_ln%tsf@é%:.ééwhﬁ@%sﬁ%s 75%&%'.51&1@%1:'11}% P67-P52,

P96, “strai 1 ne , Strai i ne
ngsﬂﬁmeghtsﬁraﬁ §RB-PPAe Tavaighipding %ﬁg?ﬁm skgaight line

P 725RP8pds, and religditghtind | P€9PB6d, - B%Q&hgh@nqlale PGO -P52,
plurallty of curvedlllua%écurved [ines R50 t hraq

R66§ LI REEREA G PELGER F at AR I G 1RGP 3T RR 1661%9 ! Line
scrpbe-Pegess Ottt henkiFeEy 176 De anard hesh gingd 1hneake7 -r68) ,

t he t he strat 101 th scrl e.lines

c o SRR Rtk I 1%el (REVaR®1 1hB8 33 P senzouan
andrR2%}out of the nother substrate 101 The unit

substrate 3Ais a portion of the nother

MDO 35

The mother substrate cutting apparatus 100 forms
scribe iines along the line to be scribed and breaks the
mother substrate 101 along the scribe iines to cut unit
substrates 24, 2'B, 2C and 2D out of the mother substrate
jo1l.

The unit substrate 2A is a portion of the mother
substrate 101 which is defined by the straight 1ine P67-P52,
straight line P55-P56, straight line P60-P52, and straight
line P63-P64. Theunitsubstrate2Bisapecrtionof themother
substrate 101 which is defined by the straight 1ine P55-P56,
straight line P59-P60, straight line P50-P52, and straight
1ineP63-P64. Theunit substrate2Cisaportionof themother
substrate 101 which is defined by the straight line P55-P56,
straight line P59-P60, straight line P63-P64, and straight
1ineP59-P67. Theunit substrate 2P isaportionof themother
-substrate.101 which is defined by straight line P67-P52,
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substrate 101 which is defined by the straight |ine
P71-P72, 15 straight line P 75-P76, straight line
P88-P 71 and straight |line P91-P92 . The unit
substrate 3B is a portion of the nother substrate 101

which is defined by the stralght li ne P77- P78, MDO35
strai ght |ine P81-P82, strai ght® i-ne P88-P71, and
straight |ine P91-P92 . The unit substrate 3Cis a

portion of the nother 20 substrate_ 101 which is

def iR IFIY hdDetR2F o1 ivtEasghtpgine RBe3 et and gtraight
P87-1R%% mto-@eght |ine P88-P71, and straight I|ine

P91-P92 . The unit substrate 3D is a portion of the

nmot her substrate 101 which is defined by straight

| i ne P71- P72he séritaighiselcitienPi40 B‘x’:@ss&hr’ahgl’ﬁcﬁjjb’i&lg cutter

P93-1Bg: d st t 25 |

Cundriate e PRt bupErraPE {0 Appioved e Prabipg head

whi di20i slaef thedtbpighe JSltHG&]P@h%P&?ﬂEh@'é’t{Iai&ht lineP67-P52,
t - P82, 4, d

:t ¥a| %hE !K{TQ f%ge]_l%ég % akgpgl{:jh elbfr?t%ggtﬁ% E"in the curved

por thi@ﬁ Bfl2t. hbhmwiglstjblsmeatPeBSJ:@ﬁ&mt@ﬁ Forgef iheae R23,
by the st+ght 1&&1@9959133?? §4rth%0cuﬂwf@d gﬁhel Ri‘@ the straight

P87- P88, straight |ine -P94, and straight line
Po71p98 P5IrRs Anthe %éﬂerda%hn%ézﬁs @ep’é?f- poghbflimeeP60-P52,

mot kee cerpsd ratme Kok Wehehstsa 1'; W.Q.dlé?Pthh@’G&t r @hghéurved
line P71-P72, _straight line P 7 the stra

L.
|| nEAPIORBL oS R WEGRE 1Ane S6PaPhl HifeoprseRgyine R28,
Thethei $tsabgit dtiae3bb5sPa6 patid earvell 1iwe Mot hehe straight
sub trat 0 ich | def.i ned t.he apght . _Ipne e
S14h Fad e T idh the teai s 1186, Bbunp il jn' HASs oraer
P99t91ﬂ6rmanues$calg@tlinee P72-P8' 7., The unit
substrate 3l is a portion 5 of the nnther substrate

101 which is defined by the straight |ine P83-P84,
strai ght | iTee PaRbPBYL fshervanfghSubsmeaPeScmom)qt ofiridre mothex

t r %QE%I ét@ q 39372% %%gﬁ.ﬁ@@eb' fe §HPS Ui éuﬁﬁ‘ﬁ % the unit

and are Tocate
appﬁ‘é‘pﬁ*té@‘é@%gﬁt@@mﬁt oy dbet wosher substrate 101 may be any

number of two or more.

Figure 12 shows the mother substrate 101 for cutting
out nine unit substrates. On the mother substrate 101, the
line to be scribed is formed. The scribing head 120 is moved
along the line to0 be scribed to form the scribe lines on
the mother substrate 101.

The line to be scribed includes a plurality of
straight lines (straight 1lineP70~-P71, straight 1ineP71-P72,
straight line P73-P74, straight line P75-P76, straight line
P77-P78, straight line P79-P80, straight line P81-P82,
straight line P83-P84, straight line P85-P86, straight line
P87-P88, straight line P88-P71, straigh_t line P89-P90,
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10 The control section 140 presses the scribing cutter

121 to the nother substrate 101 and noves the scribing

head 120 along the straight |ine P70-P71, straight

line P71-P72, curved Iine R50, straight line

P 73-P74, curved line R51, 15 straight |ine P75-P 76, MD035
curved Iine R52, straight |ime4®77-P78, curved |ine

R53, straight |ine P79-P80, curved |ine R54, straight

line P81-P82, curved |line R55, straight |ine P83-P84
curﬁEEQ%9ﬁ§5h§§3Rﬂ%ﬁ?%ﬁnSFFﬁé9b§§J¢§6P9éuP9édﬁ#ﬁﬂéghtline

R57 g ssipod gfsttﬂalrgeltPSﬂere%Spgﬁwy@d $tr&i Bt stinai gbb-P100,

line P88-P.7 20 ry li tra

s L PR EH 2 S5 P ELIR P ana stratane

cur \aeighel P&E—Fﬁh) sahd gpluranetPdFE Aved dihesd( dumesd lines
tr I ' P95- P96, curved line R63, straight

li n@%@ﬁ’ﬁg 03:333(1 line R64, straight line

P99- P100, curved line R65, straight line P101-P102,

ctraight 11 EAE Y Rned babARLaLE B EELAE dppdilns 200 forns

straight line I'S or
scr isggibenddnepnaipegs @hﬁbﬂngept@cbﬁ useribedr dpfgbreaks the

an ﬁ%’%ﬁ@h:”%%st?%t%h%o‘ir eS8y [tHE Hd0be tiﬁéért@ecut unit

lines are forned é novi ng t he scrlblng
so SYPESTRERFORAL h Beu?@ed3ppn§§ s%Bh 3Rat 38, séP@b%I out of

I i ngnhkomBeHea! 9iB8s@rhiceStogirection is linked to a
scribe line to be forned along a second direction

different fromthe first direction with a curved |ine
(for MDO35 The4ﬁ’niEX§ﬁ'ﬁbEra2e®the§ OalgﬂibﬁtlﬁnR):f tk@rmother

Cho-BRFERRhs HERNRIS 4% SERARGHPY EPore e o Fek gy T71 R 72,
par aktkralight lime RTRBME, |dtmikhtPline BBBdPWéCHDdﬂStIalght
par ﬂ{nglpsﬁo ﬁ??gl 3‘2%%%912% All%g:etf 4teP§B Q%% eﬂc?g‘t_{%ﬂﬁfﬁ:he mother

g

c ut sebstitetl® It Woiahtiwedes mbsﬂrtagt ehﬁoatmmglwb\léget PE7-P78,
SCriPip9,headne pe1-r82, straight line P88-P71, and straight
1ineP91-P92. Theunitsubstrate3Cisaportionof themother
substrate 101 which is defined by the straight 1ine P83-P84,
straight line P87-P88, straight line P88-P71, and straight
1ineP91-P92. Theunit substrate 3Disaportionof themother
substrate 101 which is defined by straight line P71-P72,
straight line P75-P76, straight line P93-P94, and straight
1lineP97-P98. Theunit substrate3Eisaportionof themother

- substrate 101 which is defined by the straight line P77-FP78,
straight line P81-P82, straight line P93-P94, and straight
1lineP97-P98. Theunit substrate 3F isaportionof themother
substrate 101 which is defined by the straight line P83-P84,
straight line P87-P88, straight line P93-P94, and straight
lineP97-P98. Theunit substrate3Gisaportionof themother
substrate 101 which is defined by the straight line P71-P72,
straight line P75-P76, the straight line P99-P100, and



120 along the curved line RL to formthe scribe line
(see Figure 9). 10 Since the pressure to the nother
substrate 101 can be noved such that the scribe Iine
formed along the first direction and the scribe line
formed along the second direction are linked with a
curved |ine, a damage to the"é%#rbing cutter 121
caused by a change in the direction of 15 the scribing
cutter 121 fromthe first direction to the secg

di r Tt IR Be Fddulld. FIiyRrdiis S&W&%a&%éﬁtl%fa portion
t he df RBetfotite S GutkatateULYEdhidnNes dof el BY) the@traight

Ine P54 B0y 1630, 020, SESLe AR | S5 n080s ea00

scr iabic'ngthaaghﬁ A6 neuEie {m aTaenirhiet $ubhstraté gonkeda portion

MDO35

5 al on e mot'“%é’re dféllb:s rate ? 1 wli]le f.Js Qie%nheegg)gétzl%. 'rs];'é:raight

When he SCT orned ong a curv
mhidhupasééstébmwrﬁlgmnmnmeﬂﬂ Pas8i sttiightayine P99-P100,
i nst s@‘}a?.gh‘ﬂgliﬁé _§lgong @he%ﬂ %tﬂltbstrates 38, 3B, 3C,

I i newni chpas oi nt 'P1 andpoi nt possi

to pﬁlbv%ﬁt 3%, c?r%c RHf, rastd Qé@r@ 1@%’@%@6@ @@pmplpaate spaces
t oOWaiHb r AR tQ0lag. Si de of the nother substrate 101

(side AD of the 30 nother substrate 101). For exanple,

10 when the scribe line is forned al ong the curved line

whi ch passeshpobdktidl adtiRai 140 B%,esigesi ﬁhemlmie;g @utter

prevent ack an from bein on the stra
P naBlrB g aeset shBStRka Yot enderee Oie dit vl heaa
nov dg ot daueoﬁgrﬂrha s¢grhsaHt J]:aﬂa QUOhPUﬂatstﬁ&lghtIJhﬁld pag-P72,

5, BTS20 e, Syuteel 35 Band L0 a0GR Bepe noi.

15 scrBmeahgnalxnéBﬁﬁeH7aL@mgvaddUnueE52 straight 1ine P77-P78,
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curved line R53, straight line P79-P80, curved line R54,
straight 1ine P81-P82, curved 1line R55, straight 1ine P83-P84,
curved line R56, straight line P85-P86, curved line R57,
straight line P87-P88, curved iine 58, straight 1ine P88-F71,
curved l1ine R59, straight line P89-P90, curved line R60,
straight 1ine P91-P92, curved line R61, straight 1ine P93-FP94,
curved line R62, straight line P95-F96, curved line R63,
straight line P97-P98, curved line R64, straight line
P99-P10O0, curved line R65, straight line P101-P102, curved
line R66, straight line P72-P87, and straight 1ine P87-P103

in this order to form the scribe lines.

In the scribing procedure according to an embodiment
of the present invention, the scribe lines are formed by
moving the scribing head 120 so as to follow the curved lines
such that a scribe line formed along a first direction is
linked to a scribe line to be formed along a second direction
different from the first direction with a curved line (for
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i ne which passes point P12 and point P22 in this way
instead of being forned along a straight |ine which

passes point P12 and point P22, it is possible to

prevent a crack from being formed from point P22

toward an outer side of the nother 10 substrate 101  MDO35
(side CD of the nother substrat® I01). For exanple;

when the scribe line is formed along the curved 1line

whi ch passes_point P12 and £0|nt P22, it_is_possible
to PrERENe a2 PRERTPPIMOA RY: f SARREYP I he 8@ BYFHion where

i n&heoa%v&t 2?33 dli% elot ilohe o¥C ihilel @t&xs_lbaagaa@%gdun? g anangea
n Q prese vent.l on I_Na I

Cho s a3teck 1onPpaRal Lol e AL e AP I3 83,85 to 2

and aiedqidion pheafiisitsto mstma@hrtonme mDiPY i{utreedd line

20 F le_.th olnt to art the f mat i on, of

the Koy 1 coRsE o okt 1on 248 BuesP s PRnararbthg cutter

por thzdntoftnmelotﬁrmheubstbate atGl B8 fibves eddanplce,ibing head

po'ﬁboplhon nghEhSuPQ%era‘ﬁg.ﬁiQh§QEémg %%hgﬁkhgﬁeﬂEXe (see

e outer peri ortion e not
subgigare 201 (for exanple poi nt P22) (see Figure
9). For exanple, the point to start the formation of
the scribe lines may be in the outer periphera
portion of SLRESHERAET ALY &0etHO MR Sibmirate 101 can

|O0| Bt RMdyedaddchtfeaPoiny dcd ffdenizshet Ferheematbag ﬁﬁé! first
n an outer sjde 30 CD_of the nother substrate

(f 0 1@?8%% ad"& n’Eh%>2§5’anor13é3?an{>‘P’éme‘? hal B8Ent b(eo Second
st adfirebeibar gpki DInREAt RELECAI BErvédNESndRYya bgamidig@nto the

d A h b
oxaREFbifs: hetes ol Galec bt Sirhgd i thRediEpSkion of
- 4ﬂhefs®mmnylc1m‘HIyerEZII.rfndnethwEé.n:spteiinﬂtetrmn porthieosecond
of &Efegyigﬁrcan be reduced.

Figure 13 shows apartof the line tobe scribed (curved

lines Ra and Rb).

The scribing head 120 starts forming the scribe line
from point P1. Then, thelcontrol section 140 moves the
scribing head 120 such that a scribe line is formed along
the curved line Ra by the scribing head 120. When the scribe
line is formed along a curved line which passes point Pl
and point P2 in this way instead of being formed along a
straight linewhichpassespoint Pl andpoint P2, itispossible
to prevent a crack from being formed from point Pl toward
an outer side of the mother substrate 101 (side AD of the
mother substrate 101). For example, when the scribe line

-1s formed along the curved line which passes point Pl and
point P2, it is possible to prevent a crack can fxom being
formed on the straight line PO-PL,
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substrate 101 (for exanple, point P22). For exanple,

the point to start the formation of the scribe |ines

may be on an outer side AD of the nother substrate

101 (for exanple, 5 point PO, and the point to finish

the formati on may be on an outer side CD of the MDO35
not her substrate 101 (for examfile,” point P23).

Furt hernore, when the scribing head 165 is used, a 10
response in an adjustnent of the load transmtted to

the scribing cutter 121 can be made fast. Thus, when

t he pressur @hedf, thecs6ti6L rs@dtlﬁotnetbmaavés iVt ﬂmrg head
nit substrat

d tion_of
o1 ad 45 et TP, vl eoupl: Ldpe 182pRaeg, flpR8 BhE burvea
per |mhm &b pott fonishes hﬂltﬂ‘ﬂfdﬂﬁﬂaﬁimstdﬂiﬂﬂlel@bxlbﬁ flhees at

Ioa scr cutter an .he e
$h B\%ﬁ %"Ee pr%essslﬁ R ]j[ e slcsr |frk§’|'ecﬁ1glé%c %EL PEarP Tchurved
| s ﬁﬁm@dwbnchtplwsaﬁmllp‘erm@henalpqaom P22 igf thhe way instead

ot hes b%%@f (@%ﬁeﬁémg{hs L Mggllgﬁtt h!gna%h%ﬂg};gyg&srpoint

121 can ressure
moviPdg érdoppéprtpB2Ei okb. 1$HPQ§ﬁ&ﬁ¥Q(ﬁﬂ PFeviRldénat feack from

SCI ipRliRg £dkhed £k ﬁoar&‘oy@ﬂ to%;cdpéﬁ %qtegréidwéfejhe mother
the liné to be scrib tral ht |ine -P2, curved

| i n6URStTEtRaLht (F?-ﬁ% MRddraT ﬁé*bﬁztxat@ull\%d For

I2|5 néxaalgéél,lfwa@ng:tﬁé ggrlﬁérﬁh.gbt lblR flgrﬁé@ #lbng cth¥edurved
I.ne rve I he Ve e

e ndiis hsch Basen wo et MY GndBr it B2l Th i cpossible

I i neoRpPevsht aa ght ack | MronPHedlP foatiedednl Ithe Rtaight line

strgbghbzblne P12- P22 (see Figure 9 for

abové=nentioned |ines), straight Iine P51-P67, curved
line R21, straight Iine P53-P54, curved line 30 R22,

curved line t r.ai '
R24, curved" inéa%f%%b%%%V%ggﬁlgégﬁgéﬁn%tralgh?thalment of
P6lthepresenty dhivenidarp7a combaddatine FRghespodnghto start

i n@hg%—’of’tﬁgtloﬁ W efﬂlel NG 1B 1:13eE 2hBAkHBIpbiRe to finish
P67-P68 (see Figure 1
the formation is not limited.

For example, the point to start the formation of the
scribe lines may be in the outer peripheral portion of the
mother substrate 101 (for example, point P1), and the point
to finish the formationmay be in the outer peripheral portion
of the mother substrate 101 (for example, point P22) (see
Figure 9). For example, the point to start the formation
‘of the scribe lines may be in the outer peripheral portion
.0f the mother substrate 101 (for example, point Pl), and
the point to finish the formation may be on an outer side
CD of the mother substrate 101 (for example, point P23).
For example, the point to start the formation of the scribe
lines may be on an outer side AD of the mother substrate
101 (for example, point PQ), and the point to finish the
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MDO35 - 45 for the above-nentioned lines)), the | oad

to the scribing cutter 121 can be reduced. In this

way, when the scribing cutter 121 scribes 5 the

not her substrate 101, the pressure applied to the

not her substrate 101 by the scribing cutter 121 can

be reduced at anyplace. Thus, 4fearing of and damage

to the scribing cutter 121 can be suppressed, and the

scribing cutter 121 can be stably used for a |on

per iTRFBFLIanRaY g in he me@%#ﬁ%ﬁaﬂ%? the mother

t8 gg sf.(iﬁis’ﬁﬂéﬂ:@flotlhjﬂéfbﬁ:leakgﬁgéét eppiﬁerﬁmi gﬁ? rfidi:b%&%ikh_ple, the
see Figure Wi e descri : .5_The, preakin

St P PO, BERED THE (ISR o ECE SPELI0 L 4 Eh ey be on

Scr idie ouiteesside neam diheheonobliet heulssti ditagloSt{dor example,

MDO35

After .the ribe.li.nes are forned.alo the line to
S0 Heaxt BRI &Fa HF A 4% 5901 8hole 'Sird ¥od hay be on

subsior atiter 19idex@ands the mpthgedststimts didbd fornegample,

St egm.i rnayed fromthe nozzle portion 152d of the
bregﬁ%ﬁg 323?6e 152. By spraying steamto the
scribelines, vertical cracks 25 running fromthe

scribe |inegyexheplora tfiReh NHK RS bRl BELEN6Dfid Bed, a
nmot her substrate 101. The stean1sgga¥egg to the
t hBa8r

ver FRERONEPadRs 2RaAHYSEPERENGE tepngpitted to the

M CerBbehgRANEIdTAL £5 chilt hige taktl. Cathés 26ken thélpressure
cap The_ penetraged |

ilhgk% Ehenonenon. ) qud expands 4
(oPtit e B BaRE oAbt BREovah omat ¢apet ddespox tion
ar e o @ittiesub v de oren backr sudease fod 8L armiitesubstrate
substrate 101. The. steam nay, he_s ed to the surface

of ﬁetq}ﬁ)?ﬁ Frlmjé)%era po¥t10n gf %%e mo’gher substrate 101,
the load to the scribing cutter 121 can be reduced. Further,
when the pressure of the scribing cutter 121 is moved on
the outer peripheral portion of the mother substrate 101,
the load to the scribing cutter 121 can be lower than that

while the pressure is moving on other portions.

Specifically, when the scribing cutter 121 is moved
on dotted portions of the line to be scribed (straight line
P1-P2, curved line R1, straight line P4-P5, curved line R2,
curved line R3, curved line R4, straight line P10-Pll, curved
lineR5, curved line R6, curvedlineR7, straight 1line P14-P15,
curved line R8, cuxved line R9, curved line R10, straight
line P20-P21, curved line R1ll, and straight line P12-P22
(see Figure. 9 for above-mentioned lines), straight line
P51-P67, curved line R21, straight line P53-P54, curved line
R22, curved line R23, straight line P57-P58, curved line
R24, curved line R25, curved line R26, straight 1ine P61-P62,
curved line R27, curved line R28, straight line P65-P66,
curved line R29, and straight line P67-P68 (see Figure 11



- 46 substrate 101 by the breaking device 154 (see
Figure 7). Furthernore, the nother substrate 101 may
be broken along the scribe Iines forned on the nother
substrate by 5 applying a pressure to the nother
substrate with the scribe [|ines have been forned

t hereon, froma surface opposTt%§tT) the surface on
which the scribe lines are fornmed.. Furthernore, the
scripin may i ncl.ude a_l aser 10 osci | Lator for

oat 197 s Shemeap ined J4PRG)A | a6, LHRAN | e S ibing
of s¢w§ﬁexruzimnanwbéNﬁgﬂdwﬁﬂi The scribing head 120

may i nclude a |l aser oscillator for drying noisture. An
exanpl e of the enbodi ments of the present invention

15 has been Inesddisbedyabetienwthd safivibmgediotds gurlescribes

8 :
e
101WETetroddl by tbeas@n@pufg)lcutmtrniﬁg chr e pidsmiced at
l'i nesypR1ddbe. 'mltl'ﬂle.:{ w?é‘@ﬁi{l]&t)%"a dé‘&%’ %Q% G §a1?:99ﬂii§ cutter

to a Step for "breakln e nDt strate
t he 1 95 PPn@BlPPISF'éBé 1804 ’flPﬁ cﬁ@aﬂﬂ% cutter 121 can be

cor reaMRdnse@ Foxt @P Rly Pe@sangra thilfest scribe line
10for cutting a first unlt Substrate out of the nother
substrate 25 and a second scribe line for cutting a
second .uBrkeakihgt Halep out of t he nother substrate by
novi ng a pressure the r._substrate w thout the
pressur e toﬁ?ﬁg HS%ES g?gaﬁgﬁndﬁ?iﬁPSerﬁﬁ ng step
30 HewEvemedt ha smemeﬂosubsbeaFagumétBngwﬁ&&hbd désthebed.
present invention is not limted to the enbodi nent
shown in Figures 8 and 10. The present invention may
15 incl ude anyThebyeekdngraduadls penfoimadcashdmotheysubstrate

scrie LipaS+RB MP3Be 1iflds Formed thereon by the scribing
step.

MDO35

After the scribe lines are formed along the line to

20 be scribed, steamof the temperature at whichmother substrate
101 expands is sprayed to the scribe 1lines. Steam is sprayed

from the nozzle portion 1524 of the breaking device 152.

By sprayingsteamtothe scribe lines, vertical cracks

25 running from the scribe lines extend in the thickness

direction of the mother substrate 101. The steam sprayed

to the vertical cracks having openings in the oxder of

micrometer penetrates into the vertical cracks inacapillary

phenomenon., The penetrated liguid expands (volume

30 exXpansion), and thus, the vertical cracks are extended toward
the back surface of the mother substrate 101.

The steam may be sprayed to the surface of the mother
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the not her substrate", "breaking the nother substrate
along the scribe lines", and "formnga first scribe
line for cutting a first unit substrate out of the
not her substrate and a second scribe line for cutting
a second unit substrate out 5 of the nother substrate
on the nother substrate by nﬁvﬁﬂﬁ“a pressure to the
not her substrate w thout the pressure to the nother
substrate being jnterrupted’ are performed by the .

ot P PRI RER LT B Hio IR [GRIEFS A3 g S dhetize 7) -
10 As descri bed above, according to the nother

substrate L net hod. of the present inv i on

the scribe ICE:JuriT'ethequﬁ"Oé': %i Bﬁénos{}f%’ﬁgui’gﬁxﬁgef ‘ﬁw@&y be broken
Her etIqgng highe ssprile |Jines iffomnes] gl st meltderr efubstrate by

to . SCI ' f ' ( . "

ol ur i EHET e BFebLife o FRE dbfned Witsate f14n the scrive
substinae havehbesor foemed rididnean sifagite asswokece opposite to
formatt AR dGSidH R0 SHttS 188140 ddd el M

the nother substrate fromthe start point of the

scribe line in a single stroke to the end point while

the pressur gur@HeitoFal hehe Subsy :[r?g? @da¥ 8P include a laser
(nalntaln%g? fromthe start point of the 20 scribe

| i n@55- 14 adi9fgf er 45adiiea bre rerdiinsoilabes ASRU AN IeF beam
t he intteara S)Ebs}t!‘eatneiﬁUtﬁt @Tmﬁ@@dﬁadl herher ?&Q&bing head
I nventlon, the fi1rst scribe line_a tne _secon .

sor ipe My WS e B, R PR SRS ADFoRENAng: mpAgture.

pressure 25 to the nother substrate bei ng suspended.

Thus, the sgrilj ' f ] €. . - .
o P oS LR b B 0 pencion
| i nbasc@rebe descrdednabhwenwibbr refebshcat tosFageres 8 and
craglgs do not reach the sides of the nother substrate
during the scribing process, and thus, the nother 30
substrate is less likely to be cut by a force

gener at ed byoraBe&iheE Naln fafd UnboBiredteSMolm b FSgures 8

possi bl e to prevent” the nother substrate from being
di vPBEd1iPnt tERE BP2nBRE SHePEi bR dLkrAgIhnE03erpperespond

| nes aftg P6FCEorming the scribe lines on themother substrate”.
Step 803 corresponds to a step for "breaking the mother
substrate along the scribe lines”. Steps 1001 through 1016

MDO35

corresponds to a step for “forming a £first scribe line for
cutting a first unit substrate out of the mother substrate
and a second scribe iine for cu'tting a second unit substrate
out of the mother substrate by moving a pressure to the mother
substrate without the pressure to the mother substrate being

intexrrupted”.

However, the mother substrate cuitting method of the
present invention is not limited to the embodiment shown
in Figures 8 and 10. The present invention may include any
process procedure as long as "forming the scribe lines on



MDO35 - 48 The unit substrates may be, for exanple,

gl ass substrates. However, the unit substrates are

not limted to glass substrates. The unit substrates

can be, for exanple, 5 quartz substrates, sapphire MDG35
substrates, sem conductor wafers, ceram c substrates,

or solar cell substrates. Furttier, in the scribing

step according to an enbodi mnent of the present

cut 1 BREBP TS T ron BRSNS B T8 i rate atong
mhedhesmrahglmnhsf s e oinnga £an s sansbel sSihfior edtting
aga'a{‘%ﬁsﬁgr ne:]!@u.ltq%%%%ato%tl% t@%d{r%gﬂ%gi %g;ﬁ%ﬁ:%% and a

line the pressure
substacaral 80T ibei hine piay sditdaingy avaecend bynkshsibsgrate out

5 the o%crt'h@ BY Rt §ﬁbs%§9eléntﬁ?e %&{Fl‘% g ralte bg moving
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formed with the pressure to the not trate
bei fgPpEESYErCHP | Y& HOtEST ﬁépﬁfcééltec‘f’h*éﬁk%u‘i éhiepgessure to

deeR hensiot rh @ ubRicR ek oS ueih@ahateﬁiuﬁteaheaﬂet B@Eformed by
substrate can effectlvelghbe cut by performn

br exBengteBpepcbeied ip, BB eE R D 4T Syt& g method.

i nventi on, one nother substrate 101 is cut. However,

t he nunber f u strate to be_ cut not linmte
Lo one. TheABAeBGTA DS RAHY ofOEaRaEE Sp et tas Y Ribstrate
caseutitieng mbehbdndédthabpteaentZEnﬁennEdnbythendtngba line

fi “ . .
bongid? S, BrEBte R M Cote. | Tirols, lle ~HEpg 10ne
di sphay Parwles swiroks | seﬁexypeo @f sblatsai Spe dyinsafermped for

or 98Pk énk S@Eraebiuramee gcflfé g:tnﬁbteeaﬂsl&atgg I FS kU8 mother

proj ector trates rojector substrates
or Sgbsiiﬁétﬁl k eTheg; erqurs%wsnaapamgm St¥Qkeets formed

subgitAbALCYhLI B8ribing cutter being lifted from the mother
substrate from the start point of the scribe 1ine in a single
stxoke to the end point while the pressure to the mother
substrate is kept (maintained} from the start point of the
scribe line in a single stxoke to the end point.

According to the mother substrate cutting method of
the present invention, the first scribe line and the second
scribe line can be formed without the movement of the pressure
to the mother substrate being suspended. Thus, the scribing
process time for forming the scribe lines can be reduced.
Furthermore, the scribe lines can be formed on the mother
substrate since cracks do not reach the sides of the mother
substrate during the scribing process, and thus, the mother
substrate is less likely to be cut by a force generated by
an external factor. As a result, it is possible to prevent
the mother substrate from being divided into two or more

portions during the scribe lines are formed.
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devi ce which can cut a bonded substrate which is
formed by MDO35 - 49 bonding two nother substrates.
The bonded substrate 200 is formed by bondi ng a not her
substrate 200A and a nother substrate 200B. The scri be
lines 5 are fornmed on the bonded substrate 200 by a
scri bing device 201 and a scri Bi®g devi ce 202 from
both principal surfaces (fromthe upper side and the
| oner side) of the bonded substrate 200. 10 Wen the
scri bing head 165 is used as the scribing device 201
and the scrmhengutieyi §68b200atéHemags p)SeEd éB&mple, glass

adj us nt of the load tr sn1tted to the scribin
cut CaPT R { Bowaten, EhE e 1 riF il ar8 D05 Limited

can teeykaxss beldstsatas. tdﬂﬁnmmbtaubstnadahahnans Hbr elremple,

PONYRAUNSLIBLE. 200, 10 INEL 00T I A0KCE. Bl blifauctor

device na
( scmiafiens . d@ﬂr@@ﬁGUSQ@SﬁmatebormmngOﬂhe seilbeubSMGstes.
in the scribing step may be used as the breaking
device in the breaking step. 20 Herei naf ter, another
exanpl e of FHEthBLherldsubBer SCaibdig: | $ePrepgegrding to an

accefn@bﬁgmbﬁtt be I‘Eh@sﬁﬂbsbﬂ‘éeﬂhkreﬂt%H ’Eﬁ‘e Qsﬁsmsdcuuex
, the scribing device used for form ng

In the exa
t he (£@F; ﬁ%En‘EPﬁ%s ?@%%@%&hqﬁ%g‘-iﬁe& ﬁ&ﬁmeadugeanﬁzscutterr
ast Ehmﬂw&gmtté@{ dey bﬁ?dﬂhdﬂ@cﬁilﬁ@ﬁbﬁﬂaﬁ%ﬁﬁ mbﬁn%he_ll.s abutted
no er r e _Ccu ar S | S Xa e .
o A0 108 TRt Hroteek bR IS Thile and nle ehsarPrihe Line
by teviamrddieishrite pgedeure ecathanqdtiher &@bmﬂtaﬂté ilﬁm being
to ap ri.he 1i e i s f rned o t he

o REF 28R 88Ty V- Fod U SR, e R 1BOMECCHREERS when

the scribe lines are formed with the pressure to the mothex

MDO035

substrate 101 being periodically varied, vertical cracks
extend deep insgide the mother substrate. Thus, the mother
substrate can effectively be cut by performing the breaking

step.

In the embodiments of the present inventiion, one
mother substrate 101 is cut. However, the number of the
substrate to be cut is not limited to one. The present
invention canbe appliedto the casewhere the bonded substrate
formed by bonding a first substrate and a second substrate
is cut. The bonded substrate can be cut into, for exampile,
liquid display panels which is a type of £lat display panel,
organic EL panels, inoxganic EL panels, transmissive
projector substrates, reflective projector substrates, or
the like.

Figure 14 shows a part of a mother substrate cutting
device which can cut a bonded substrate which is formed by
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the sub-line to be scribed. The main line to be
scribed is the line to be scribed al ong which the
scribing device is M35 - 50 noved, and the
sub-line to be scribed is the line to be scribed ,
al ong whi ch the breaking device is noved. The main MDO35
scribe line is a scribe line f& med on the nother
substrate by noving the scribing device along the
main line to be scribed, and 5 the sub-scribe line is
a sIMENT d&7g Ao FUMETRftGfer  substrate by
nmovi ng t he breaklng devi ce along the sub-line to be
scri bed. form ng the sub-scribe line with a

predeternln gre hepded subetate 29t etorped Py epdingamother
mrrz hdammﬂ@ztedafah@ra mbhnemubﬁe:raﬁéezdmme 'ItH_’egscTJ_.be lines
not ner upstrate IS on n scripe lin .
T e HIPRPROS e, RoREd Sphleat S0 b 3 A g Gevice
t he 200t hed sudstiatmeg .dekh day 20ar Ao hidich Hirmcpgdie surfaces
|

o Rt aRpkE s3RRlA A Doyl cRHER SRRl b lSeq sppgrrace

forﬂwﬂ on direction of the nmain scribe 1line and a
hori zontal direction, and a conpressing force is

applied to the vertlcal cracks runnlng fromthe main
scribe 20 | Fhen Vhersenibigheadsileg 1orered fsfpe sgribing

to WaGiver 2ot Hna ThaCker i HPRL HeF{Rbhe PRE T SSHHdd¥: in the
line, a reaction force is applied to bottoms of the

ver FOJHS tReRtKeE| Fhe %??‘éc‘ﬁ%f?m%‘bt%&ﬂ@n&h@hécﬁnlaﬁﬁg cutter

of thke verddsnl ohaeksthd fblﬁldé@%hlb@&h:atérmb&:aa{ ®e scribed
extended .in t gﬂthlckneas directio

f th
o bEPTEE 4O Bah Et (s HAABACHPRE T hePTate Sbatrate 200.

not her substrate” In this way, a plurallty of unit

substrates n _be..cut t .of th :hﬁ str

o e 16 SRS etia dhvidle BAE FBS Nty BiGoesgay be

10lousedevicehe Buy idumigistieheadd (sbeibiagkinyise¢pused for

aCC@BQﬁEEg the gscribe lines in the scribing step may be used
as the breaking device in the breaking step.

Hereinaftex, another example of the mother substrate
cutting method according to the present invention will be
described. In the example, the scribing device used for
forming the scribe lines in the scribing step may be used
as the breaking device in the breaking step in the mother
substrate cutting apparatus.

In this example, a main scribe line is formed on the
_mother'substrate by moving the scribing device along the
main line to be scribed, and a sub-scribe line is formed
on the mother substrate by moving the scribing device along
the sub-line to be scribed. The main line to be scribed is

the line to be scribed along which the scribing device is
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to an enbodi ment of the present invention. On the

not her substrate 101, the nmain line to be scribed and
the sub-line to be scribed are forned. By noving the
scribing device along M35 - 51 the main line to be
scribed, the main scribe line is formed on the nother
substrate.. Then, by noving Fhéoséribing devi ce al ong
the sub-line to be scribed, the sub-scribe line is

f d th th ub te. 5 The . mui [ tq b

O B, A0 L ST BSic D TR, 08 e
I(_st raajl\?gl? Kr/ggnhl\/‘f’he !\Wiaeta]ﬁﬁgii@mé de gel\ﬁdv&ﬁ’& tTl‘Im'; maiightcribe

i ne .\P4: sira i_ne - i i .

vro s 1E pae tHIE L Aasted pR PHelpo B RsB 1L b8 by moving
MP1Z2hPE8r ibAngt davibe dlorey MAESmERR, 13he afglite lsiomdbed, and
MP14; aight ; Li - NP17%, 5 ' i .
Vp1oTpre-BrEdbdine L6 J g it (talla bEhe mothe

MVP3sNPELK adedbd pooing ithe breakingedevipesalang ¢ sub-line

MDG35

1ingg MBlghrgugh MRL1).. 15 The sub-line to be

scribed includes a plurality of straight |lines
(straight line SP1-SP2, straight |ine SP3-SP4,

strai ght |ipg =RGnIRPtnetsd Wir1v418 188 wi8P% predetermined
straight |ine SP9-5SP10, straight |ine Sgll-SPlz, ‘
otr SPRE (ERE SBeBplpr abSRfaPght tPi hemapiBetpq placed fxom

str ahghhhaf.hrwcﬂﬁié-l?ﬂﬁkﬁ, tﬁtehﬁbﬂlﬁérfﬁﬂbéﬂﬁh’ﬁ?]i’s?bSBk&n along
strajght |ine SP19-SP20 traiLght _Line_ _SP2- SP1 an _

ot r Engbats Rpape 1288 nd i B 8k 02l o o SuRpsagtes are
I i neat( outvE&dom hbe BREhehrsughtBREE). The main |ine

to be scribed and the sub-line to be 25 scribed are

formed with a predeterm ned space (for exanple, about

0.5 to 1 nmmpyifmmmipss thet s odex Ve d.inFheastingghils applied

o Sp! G it id ] LB SELLSRAL thca apoction
VPeoxPhrogadaihse the formation direction of the main scribe
line and a horizontal direction, and a compressing force
is applied to the vertical cracks running from the main scribe
line. When the compressing force is applied to the vertical
cracks running from the main scribe line, a reaction force
is applied to bottoms of the vertical cracks in a direction
to expand the widths of the vertical cracks. Thus, vertical
cracks are extended in the thickness direction of the mother
substrate 101 and then reach the back surface of the mothex
substrate. In this way, a plurality of unit substrates can

be cut out of the mothexr substrate.

Figure 15 shows an example of the mother substrate
101 used in the scribing step and the breaking step according
to an embodiment of the present invention. On the mother
substrate 101, the main line to be scribed and the sub-line
tobe scribed are formed. Bymoving the scribingdevice along
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straight line SP7-SP8, the straight |ine MP8-MP9 and
the 30 straight |Iine SP5-SP6, and the straight |ine
MP12- MP13 and the straight Iine SP1-SP2. Further, the
straight line MP13-MP2 and the straight |ine

SP2- SP11, the straight Iine M16-MP17 and the
straight |line SP17-SP18, the stthi ‘ght line MDO35 52
MP18- MP19 and the straight |ine SP15-SP16, and the

t ht | MP3- 12 h t P
ot 6 W el JEp8 o Ma B iBel cuth o pora B8, Ehag 4 Formea

subsdr ahe nuthdmnguispieded Us THeh fioy meviihg thesorsbinddevice
I|ne Iongttf h%er{,allln B:I(: o be %_ rlcf dcbandu orsggl ﬁbhiine is

sub-%cthe al e “SUBS é3 sScri b

t he fammdrerors utist Mtélemhuusmtmnlt substrates 4A,

4B, 4C, and 4D out of the nother substrate 101. 10

The unit substrate 4A is a portion of the nother

substrat e 1Fhedeflineding tohkesig¢mibgd incdgdppla WHAirality of

str @'&tglgiﬂtl DEndP gsM?Zig}ﬁT: h3h@hip 1l M L35 V% 1 8hdmMp2-MP3,

strai I ne he unit substrate 4B is a

por tﬁtéfr’?‘lcﬁhtt héngdtRfeMPrs §EE§#9§Fe11{tﬁLMH€fMﬁéd PFdHht line

st r aipghivMpd ,ng VRS NE’%:L:&K E@Il@htwpllll nﬁtﬁﬁ’ighﬁ/ﬁh?ne MP12 MP13,
strai ght. Line I\/Plg and straight Iine.  MP16-NP

The Sttt it diPst %Pﬁiﬂ“%za Porat ot o HPASr e S - “{traignt
subgtihat eMADd-Mief 7 negtbyighe dtinal gtrtldJMPagVPZSﬁz&?alght line

str t . J.J.ne_N26- r ht 8- and

v BPAR e 200 it ppaat | PhAE v PRATE ] & paiRdngey of
por cuaredf itilmesndherveds &listesaMRllfﬂ:hrﬂabhnBElby t he
straight line MP8-MP9, straight I|ine MP12-MP13,

straight |ine MP18-MP19, and straight line MP3-MP12.
The unit suBbersukslipe UBbe4srrahdd4naledepcaprdgrality of

Wit B+ 2BRGART Hey EPAGEEgH 8L £R8PWRRB2 , 2 raight 1ine SP3-SP4,
straight iine SP5-5SP6, straight line SP7-SP8, straight line
SP9-SP10, straight line SP11-SP1l2, straight line SP12-SP1,
straight line SP13-SP14, straight line SP15-SP16, straight
line SPl17-5P18, straight line SP19-SP20, straight line
SP2-SP1l1, and straight line SP11-S8SP21), and a plurality of
curved lines (curved lines SR1 through SR12).

MDO35

The main line to be scribed and the sub-line to be
scribed are formed with a predetermined space (for example,
about 0.5 to 1 mm) interposed therebetween. The straight
liine MP2-MP3 and the straight l1ine SP11-SPl2 are parallel.
The same is also true of the straight line MP6-MP7 and the
straight line SP7-SP8, the stiraight line MP8-MP9 and the
straight 1ine SP5-5P6, and the straight line MP12-MP13 and
the straight line SP1-SP2. Further, the straight line
MP13-MP2 and the straight l1ine SP2-5P11l, the straight 1ine

- MPl6-MP17 and.the straight line SP17-SP18, the straight line
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Figure 16 shows a scribing procedure performed by the

scri bing step and a breaki ng procedure perforned by

the breaking step according to an enbodi nent of the
present invention. 30 Hereinafter, the scribing MDO35
procedure and the breaking pr dure wll be

described step by step with ref€rence to Figures 15

and 16.. MD035 - 53 Step 1601: The scribing head

novi @qﬁﬂ% i,bin t
predet’er m nedgﬁéﬁ? ngS%ﬁgs],‘l |to%lga|%\;\qﬂ%%q£\h H {He straight
sun|lnm@Mh@aMPlzanddﬂnnseuadghDWanaSgﬂZ}SHkmsemebpngtlvely

hea qﬁpgguj H YPHe predeterm ned waiting

p05|t|on to the position at 0.1 mmto 0.2 mmfrom an
upper surface of the nother substrate 101, the

scribing culph@mo théel Qﬁﬁ§§§§tt&%ﬂ@z{b€g‘t ?é@éfﬁ?tlﬁo%ns the

in a manner such that 1t can suffici'entlTy conformt

a s®Fdc éCFbﬂaﬁﬂé%%aéPnﬂh’é‘qeﬂw hépesthbera¢ribed and forms

fi xathedBubhgctabk el ikl 2 18ngPRhECL kS 114 o §§L§‘c8rf613d on the
instryction fo the third driver 147 to drive

scr Mg hed sBF?E?rﬁfﬁltﬁeﬁPtﬁﬁﬂ%ﬁ'kaﬁtrﬁ§e?héh 8. 4c, ana
scridm ngt lbfadhedr mvithegr! snudarra®eono0i46 bei ng driven,

the scribing head 120 noves al ong the guide bar 136"

15 Step 1602: Formation of the main scribe line is

started froffhanuonitesubsetipher 4B psr&i porbiobh het nbhéemother

e e e
contdbe MEE6-MBd.26trad ghtedsiase (MR 3¢ mpd usteridipl line
to HEQGUHHI]?r Si-ih@hh% IIIQ'Q‘E‘IQ{](Q AYES #Efaﬁ?ﬁ'cﬁ* {8e mother

head 120 along the main |1 ne be scr rom poi nt
vP1SEpstReted thdebined hyethpsdiraight line MP8 MP9 straight

line MP12-MP13, straight line MP13-MP2, and straight line
MP16-MP17. The unit substrate 4C is a portion of the mother
substrate 101 defined by the straight line MP2-MP3, straight
line MP6-MP7, straight line MP18-MP19, and stralight line

- MP3-MP12., The unit substrate 4D is a poxtion of the mother
substrate 101 defined by the straight 1ine MP8-MP9, straight
line MP12-MP13, straight line MP18-MP19, and straight line
MP3-MP12. The unit substrates 4A, 4B, 4C, and 4D are located.
with appropriate spaces therebetween.

Figure 16 shows a scribing procedure performed by
the scribing step and a breaking procedure pexformed by the
breaking step according to an embodiment of the present

invention.

Hereinafter, the scribingprocedure and the breaking
procedure will be described step by step with reference to
- Figures 15 and 16.
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portion of the nother substrate) to formthe main

scribe line. 25 Step 1603: The control section 140

presses the scribing cutter 121 to the nother

substrate 101, and noves the scribing head 120 al ong MDO35
the straight |ine MP1-MP2, the trai ght |ine MP2- MP3,

the curved line MRL, the strai 30 line MP4-MP5, the
curved line MR, the straight line MP6-MP' 7, the

curved line MR3, the straight |line MP8-MP9, the curved

line MR4, the straight |ine MP10- P11, the curved line

MR5, the stSrt@ipghsollh NEP52rNMBidg hdwed auwwiedy ineass MikGses the

t he ne.. - h ryed oy

li ne E\!/E; lI'ne stral g t f’ll #elé ﬁ/ﬁ%@%ﬁﬁ%?n?ﬁe%g&%&}ég position
i néiqmart%e Wheni ghe $91DINRLGRE1TI20 ihanerd gibwnward by
&ﬁéi‘rﬁﬁned yaiting

l'ine MRLO, the straight [1ne MP20- MP21 anddt e curve
| | n@o%ﬁmltPntPﬁlEo%*Hk?ntQﬁ fCorlnirhEo n@i A e s an upper

| i NngurPtarRe b@o‘theF%mew&u@fst&B%es161 S%lab%c!:&sgnbscutter

started from an outer peripheral portion of the
mot H&* BaBEEPEtEhe mﬂ(egfr é‘\éfbaﬁz@&?naea B amapner such that

- Bt- fi'anlﬂlsuﬂﬂﬂcﬁéﬂﬁlitocmoﬂﬂ?%é/%l%uh@h%)e rMﬁfﬁhness of the
speC| ca co sectio ves, t
scri rhﬁétdsﬁﬁﬁt?il ‘g% ﬁll‘?%ei Fpﬁ B3 ker %bgﬂntmller
froMﬁOLaSuSP]ar( pmsﬁ::uat:tdm touthe tiencphim:la}emarﬂ'n' @b drive
of g r the s cri lLin
5 SR SAEnTHARL A AUAS LiRETL Wi T8E | RS £ Seriving
scr hpAgdrhvadg12Onabhongothe t46vedihgndrBRen, t hee scribing

str t d.Lin R2, the
otr ApdR 1pb Roged BRdng HHE GHINEG M@ 1 1e

straight line SP5-SP6, the curved line SR4, the

straight |i8epPYe®r8. rbhRacybueds! ikhe F3n tg}ﬁ::i{bhe line is

straight 20 |i'ne SP9-SP10, the curved |ine SR6,
stratrahiefi feom an outer peripheral portion of the mother

substrate 101 (area surrounded by area A'-B'-C’-D’ and area
MP2-MP3-MP12-MP13). Morespecifically, the control section
140 presses the scribing cutter 121 to the mother substrate
101 and moves the scribing head 120 along the main line to
be scribed from point MP1 (point in the outer peripheral
portion of the mother substrate) to form the main scribe
line.

Step 1603: The control section 140 presses the
scribing cutter 121 to the mother substrate 101, and moves
the scribing head 120 along the straight line MP1-MP2, the
straight line MP2-MP3, the curved line MR1l, the straight
line MP4-MP5, the curved line MR2, the straight line MP6-MP7,
the curved line MR3, the straight line MP8-MP9, the curved
line MR4, the straight line MP10-MP11l, the curved line MR5,
the straight 1ineMP12-MP13, the curved 1ine MR6, the straight



10

15

20

25

30

SP11- SP12, the curved line SR7, the straight |
SP12-SP1, the curved |ine SRB, the straight |
SP13-SP14, the curved line SR9, the straight
SP15- SP16, the curved line SR10, the straight I|ne
SP17-SP18, the curved line SRI']l, the 25 straight |ine
SP19- SP20, the curved |ine SR1 % the straight line
SP2- SPll and the straight Iine SP11-SP21 in this

ord e b-scrib p 06: The,
con?r éig{&#gﬂo%#?nléﬁg' n%ogkg ﬁgﬁ%wﬁtﬁaf$ﬁp line
s ubMPAd-iYP 1151, nehatcupeiedt 1 8R2 MR8Thiches etirhii b thehts MP16-MP17,

TOVichS GERDSa TIYESMkD ® B LPLOIoRPIARIARIROVEYS . the curvea

pr edet’er m né poSi
t he ldneaMRag ., sthep. Si‘lmﬂtg‘h‘s Liae MPRE-MBE heand ullst carged line

canmﬁglb&gkgﬂggyOIEQEWEBQbeﬁ £HB- Eﬁ%gggckgﬁg iEB%gOG

the main scri ''ne as 5 in steps roug
Thus, the scribing step and the breaking step can be

per f or ned bﬁt@glﬁoﬁlorﬁﬁﬁ%ﬂﬂﬁl %fh@%ubLbﬁﬁibell&rﬁfé@tarted
1601 through 1 the main scribe line and 10

subf¥ep; ge PPH@IcﬁﬁxBEhPBPﬁeﬁoﬁylﬁ%v?ﬁgtFﬁemﬁFE§§u?%bStIate
to tbe nphbes sphstbahaewl tB9Utai8§ psessure’tp” th@na area

not interru In this wa

ot WPecHP okl 2o R0 "D O SEbER Fhat Tve Tk it ron Sect ion
f or hed mbvhsuthéhsoni)hléﬁgnhea@f12¢leal)<ﬁle§8tmié is@bt-h:Ene to be
not I 1SU de 15 Thus

cut Pk BER oS PL BB TRREN B Ot h e szt pertion
cancBbethedunetidex Fsmbatratéh boePor 6tHe t fmbughr 1BO61ine.
the sub-scribe line along the main scribe |ine can be

formed by nnving the 20 pressure to the nother
substrat e #EeRE60PAd sy eont¥el secthenipthaevesidersawibing

bei R8ad ALOd 1P he I aS1 WY sRE NG he straight 1ine SP1-SP2,
the curved line SR2, the straight line SP3-5P4, the curved
line SR3, the straight line SP5-8SP6, the curved line SR4,
the straight line SP7-SP8, the curved line SR5, the straight
line SP9-SP10, the curved line SR6, the straight line
S5P11-SP12, the curved line SR7, the straight line SP12-SP1,
the curved line SR8, the straight line §P13-5P14, the curved
line SR9, the straight line SP15-8P16, the curved line SR1C,
the straight line SP17-5P18, the curved line SR1l, the
straight line SP19-SP20, the curved line SR12, the straight
Jine SP2-SP11, and the straight line SP11-8SP21 in this orxder

i ne
i ne
lin
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to form the sub-scribe line.

Step 1606: The control section 140 finishes the
formation of the sub-scribe line at point SP21.

The scribing head moving means moves the scribing
head 120 to the predetermined waiting position to finish



sub-scribe Iine can be fornmed w thout the novenent of

the pressure to the nother substrate bei ng suspended.

Thus, the breaking process tine can be reduced. 25

The present invention has been descri bed above with

reference to the preferabl e emhodi ments of the present MDO35

|nvent| on. However, the presént 53 rivention shoul d not
construed as bei ng limted to such enbodi nents. It

sho rec ni zed that the scope of the present

mvéﬁer ef “bnstrued by the claims. It shoul d

be recogni zed that those skilled in the art can

i mpl enent t Y nt,.scQ fromthe descripti
of the specit}?'l ?H%Feeéfabﬁhe gpﬁg%l §LL B%anpo Token by
bas dprarinchdhge subi-prcicdhe diné helqmngsm naivedrdbeaddne as

5 COWﬁtéﬁQ %d:@lthjk.eﬁ%eij&?ﬁ Menlg ALR0 I & 3%.21'&1%%?% and the
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hat the patents, appl i cati’ons an
r ef OFCSFIimey éltﬁpapénhbe ebgroyesd gor arddy Hprmdigr heescribe

as iifipkleir entirety are described. 5 | NDUSTRI AL
APPLI CABI LI TY According to the nother substrate
cutting nmethod, nother substrate scribing device,

program andIleﬁ%;ﬁE 390111911!%}9%@% t figs RIa8$EEEribe 1ine and
a fi scribe Ijne _and a second scribe

t
TR Rlpeckuhah 1 3RenEaR BerEoBRen: BY MowLRs ckhey Rressure
to aom@momtsws&rﬁm?mnbatrmé qﬁ;es@bme toathe mother

cr 0Cess._ ti or_formn scri be |ines

b SRhRg: REQCER s IR e B " IR e, e 1 peribe
not héne dhdsiiirssubt ecdibe hgne Imansmer formgdpichess, thmbvement

th t to. b t
Uss £H§ ﬁéggég?eggst:ﬁé rﬁoﬂ‘? &?H;%%{: bé’:rrl;]ge t%t'y%pended

by a force gen an° externa
wayThese §(151|6| bt s pancees ftameedfan thétioghdhe mother

subgfh @t fate ASaR bESHLGucdd, IS POssible

Further, in steps 1604 through 1606, the sub-scribe
line along the main scribe line can be formed by moving the
pressure to the mother substrate without the pressure to
the mother substrate being interrupted. In this way, the
sub-scribe line can be formed without the movement of the
pressure to the mother substrate being suspended. Thus, the
breaking process time can be reduced.

The present iﬁvention has been described above with
reference to the preferable embodiments of the present
invention. However, the present invention should not be
construed as being limited to such embodiments. It should
be recognized that the scope of the present invention is
only construed by the claims. It should be recognized that
those skilled in the art can implement the equivalent scope

fromthe descriptions of the specificpreferable embodiments,



10

15

20

to prevent the nother substrate from being divided
into two 20 or nore portions while the scribe |ines
are being formed. MD035 - 57 WHAT IS CLAIMED I S: 1.
A not her substrate cutting nmethod f or cutting a
plurality of unit substrates of a not her
substrate, conprising the sfé%?cﬁ: (a) formng
scribe lines on the nother substrate by scribe

f b th { t
o B 585 BOSG B PSS o BEA RS AL 5 comnon
a stfeegﬂfu'fldairmtwgl@@g& be Iiti iealsh crecogntized atatl tlaspatents,

one guiid Hﬂﬁiigé&%&% a8k dcl'l'ﬁ.ln@{w‘nf%eféypé&%%&%l% re hereby

movi ng t e Scri orm ng nean
notH@FQﬁHﬁﬁﬁ%ﬁQbWW@ﬁenﬁnaeswes%@helt@nﬂm;anm¢mndescxlbed.
substrate by the scribe form ng neans bei ng

interrupted. 2. A nother substrate cutting nethod
according to cla|WIINDUﬁﬁBFéPnAPPﬁéC§FéBIFX) further
includes a step of formng scribe Ilines for cutting a
plurality o unlh_substrate out of the nother

substrate bYCABERABItHR e MAEFNeT: Fuhg tiredss cittang method,
r ﬁs med:hehhzo st trattee rscﬁ:libﬁlthﬂgat&ewmbdd‘l,? W dy1ne Sédl exréSoxding
t he er .S trate the scribe fo

be|ﬁ8H9%ﬁt8Fr§R§ gregﬁg¥ 1P¥eﬁﬁl?ﬂteﬁe 1Eﬁgafc¥£b%rllne and
| ar gesethad SGISbeAlnneheansubsfonmedcwith@@tn@tmmmbment of
accgr e.sle I ncl udes
heSchbogeife G alhbrnal NI 408 iy SREPLPEPERES , hus.
secénacahmngsnm@eas et:em@ atent foynbag htloe heerthe bines can
t hep BhRicePSFiRt Rer ( FrBloLETIRE £ 885 &1IdRE J4 R8BS mother

on the nother_ substrate
substrate during the SCI.‘Lblng process, and thus, the mother

MDO35

substrate is less likely to be cut by a force generated by
an external factor. In this way, the scribe lines can be
formed on the mother substrate. As a result, it is possible
to prevent the mother substrate from being divided into two

or more portions while the scribe lines are being formed.



by noving the scribe formng neans with respect to the
not her substrate along an outer, side portion

adj acent to an outer peripheral portion of the nother
substrate in the first unit MD035 - 58 substrate and
the second unit substrate; (a-Z% formng the scribe
lines on the nother substrate K/ noving the scribe
form ng neans with respect to the nother substrate
alo j [ rtion of side portions facing
eachnﬁ%‘?ﬂe#é]irkgﬁ%@éﬂ?i%’[ unit substrate and the second
unit substrate.. 4. A nother substrate cutting nethod
accoy di I ai , ls ' Y paortion . . - .
of the Sacthst AR rard BEERLRG IS FRe SR B ltranity
por trhit (Hbgtinates mut sbhst matther aubstiretst,epomprising
(a- 2nd rggé&e%g:he steps of: (a-2a) form ng the scribe
lines on the nother substrate by noving the scribe

form ng nead®MFPEMiRgpRtibe dirks pmtthe metherrsukstrate by

al ongerite ifeing Rt im of the first unit
substrate; 3?)2?% formng the scribe lines on the
mot her  subd®Pa e%l%v%?@ Mot edc FEBEtFBERi MtPHRdie scribe
wi t Rimespectheriednt he not her substrate on the outer
te after the

peri pheral rtion of he. npt her subst .
Step (a- 2a) TRe $0h JrieiporiBat sEeRan pRalag Hogibe Lines
| i néoroputhéngoaheleastibste atei bysutmtirgd herts ofi hBe mother
form S WM P ..t he. not.her substra

al oﬁlg(},]l%tg ﬁgg ?%ngy ‘@?‘é%‘?%o?‘?% osnélgjfgef ﬁfé’ TECORG o0 ¥ o respect
subder dhe mpthert fubstopteawdbhoiuit pepfessede tanthe mother

(a- 3tbsteRRLNBy! PReSEEERBe! EBERIAR LBERECHESRy interrupted.
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- 2. Amother substrate cutting method according to claim 1,
wherein:
the step (a) further includes a step of forming scribe
lines for cutting a plurality of unit substrate out of the
mother substrate by moving the scribe forming means with
respect to the mother substrate without a pressure to the
mother substrate by the scribe forming means being
interrupted; and '

n is an integer equal to or larger than 3.

3. A mother substrate cutting method according to claim 2,
wherein the step (a) includes the steps of:

in cutting a first unit substrate and a second unit
substrate adjacent to each other out of the mother substrate

(a-1) formingthe scribe linesonthemother substrate
by moving the scribe forming means with respect to the mother
.substrate along an outer side portion adjacent to an outer
peripheral portion of the mother substrate in the first unit



substrate by noving the scribe formng neans with
respect to the nother substrate on the outer

peri pheral portion of the nother substrate after the
step (a-3c) is perforned. 5. A nother substrate
cutting nethod according to cl a|m1 wherein the step
(a) further includes a step for Ei‘e‘dum ng MD0O35 - 59
the pressure to the m)t her substrate by the scribe
formn neans A not her substrate cutting method
acco*"?"i.‘:tgl lr 3t c‘?‘}h‘? e SeFRL Wt hSWHFIED’ i ncl udes
the st eps of (afygoigindns ecrbpe liines diythéRotheirkRibstrate

forming neans . along.a first directiaq and_noving, t he

sor BEPUERB BB AP BEESE i SRR o eh Fothex

subsdutst i ssitec @1 bhgtart iensc rsu.lde ﬂmnesoﬁ ofrdidieapontiobhEacing

firs G002 the scrjhe |ine b .

al onégaéigog:econ dlgfr;%c :lLIoE'h nl Shg %FP%er%ﬁ%Q#rom %"éld unit

firstubdivyreta.on are |inked W|th curved lines. "7. A

not her substrate cutting nethod according to claiml,

wherein a plurality of unit substrates are one of

gl ass Asmeshest eebsanaﬁf: R ale@odsagpﬁrﬂeng to claim 3,

subsieatess, sem conductor waf ers, ceram c substrates,

‘solar cell  substrates,_ liquid di s | ay panel s, organic

EL panels, tPRol¥asF c‘“lﬂ_e par&fen ok ihenpesrne unit substrate

Pr Ojopflo@e sSthe il @S sidedpof €LbR W YhePEDf @EWAIit substrate,

substrates. 8.. A nother substrate cutting nethod

acc &G ng to claiml1, wherein the step (b) includes a

step of breahengtebe(aeaheﬁ.ncsuhemahe byeper ofng

sub-scri be Iinei aE the scr%ﬁ)e [ i
9
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S, -.9. A r
substrate cutti SA IR RS T T &S, ofPERE mother
fur B“@Bt“’mr byi mgvangt 'elpe oéczfadremﬁmgmihm geanise wh ithesespect

and ¢ 5 Pr??str\bbc Bl dee DYoHWHY 1HB8 610G A IBIYe the

means
first unit substrate:;

{a-2b) forming the scribe lines on the mother
substrate by moving the scribe forming means with respect
to the mother substrate on the outer peripheral portion of
the mother substrate aftexr the step (a-2a) 1is pexformed:

(a-2¢) forming the scribe lines on the mother
substrate by moving the scribe forming means with respect
to the mother substrate along the inner side portion of the
second unit substrate after the step {a-2b} is performed;
and

(a-3d) forming the scribe lines on the mother
substrate by moving the scribe forming means with respect
to the mother substrate on the outer peripheral portion of
the mother substrate after the step (a-3¢) is performed.

5. A mother substrate cutting method according to claim I,
wherein the step (a) further includes a step for reducing



respect to the nother substrate without a pressure to
the nother substrate by the scribe forning neans
being interrupted” 10. A nother substrate cutting
met hod according to claimMD035 - 60 8, wherein the
step (b) includes a step of foning a first
sub-scribe Iine along the first?’*scribe |line and a

second sub-scribe line along the second scribe line

by mpving the pressure tq the pother suybsirate

o ot Bresrersie Fhe ohther BR e Pl Ehpsqibe forming
scridmarf=or m ng nmeans being interrupted. 11. A nother
substrate cutting nmethod according to claim 1, at

| east one of both end portions of the scribe line is

a curvddmpoither $2bsArabeurtisulss medtedecicbidindeid cdaim 1,
co j .S : rd line sf j ns..f f.gr.m ng

scri 1-le ePl%[esﬂﬁéc:)néiélza%rm(t erlHSL}b@g%%a{E(;% Zsrif(?%%or?ﬁ'm nmeans

for control Forgingethe sicrd bei hind o biyi Hee segahe, forming means

whergidhd e Yy 1 rRaSnGoRhgol the scribe line
formng neans so as to nove the scribe form ng neans

with respecfovigd: fae fsiide Sapsipdieeans Héih pespect to the

Pre%ﬁﬁmﬁrt%dﬂﬁ?r@&bh%hchS&haﬁrgh@ Ehgﬁbé ?ihébef?;med along
orming_neaps. being interrupted, ~and to forma first

SCri FAhgt it e i9hgng Fﬁ?s‘ic%}rﬁ‘% LiOg5stP f1% fogmegs along
t he anddward giibstt dv e wanahd sseELhfsk ot Fhem thientidfof direction
cut%jgg gniegpndtﬁgitrsggsgnate out of the nother

subsgra e on t Re FREVS8undPPire. 13. A not her

substrate scribing device according to claim 12,

wherei rd I f Is [ : .
L0775 B MEREE S ANTY RS, Sk, Ro ciain 1,
wherein a plurality of unit substrates are one of glass
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substrates, quartz substrates, sapphire substrates,
semiconductor wafers, ceramic substrates, solar cell
substrates, 1liquid display panels, oxrganic EL panels,
inorganic EL panels, transmissive projector substrates, and

reflective projector substrates.

8. A mother substrate cutting method accoxrding to claim 1,
wherein the step (b) includes a step of breaking the mother
substrate by forming sub~scribe lines along the scribe lines.

9. A mother substrate cutting method according to claim 8,
further comprising a step of forming the scribe lines and
the sub-scribe lines by moving the scribe forming means with
respect to the mother substrate without a pressure to the
mother substrate by the scribe forming means being

interrupted.

10. A mother substrate cutting method according to claim



of the nother substrate; and adjustnent neans for

adjusting a pressure of the scribing nenber with

respect to the surface of the nother substrate, and

the control nenber controls the adjustnment neans. MDO35
MDO35 - 61 14. A nother substgfie scri bing device
according to claim 13, wherei he scribing nenber is

a cutter wheel tip. 15. A program for haV|ng a

conpyit e r ch. of her
COMHL S B ILERCTY Pl Al 5D bR IRINS o, eore
conpitierserrabline edondi ghengdingh crendibiec Ii:taiepra@gir amsecond
accofgh LA & hain 190h§ €65 YGSha scrive 1ine by moving the
pressure to the mother substrate without a pressure to the

mother substrate by the scribe forming means being

interrupted.

11. A mother substrate cutting method according to claim
1, at least one of both end portions of the scribe line is

a curved line.

12. A mother substrate scribing device comprising:

scribe line forming means for forming scribe lines
on a mother substrate; and

controlmeans for controllingthe scribe line forming
means, wherein

the control means control the scribe line forming
means so as to move the scribe forming means with respect
to the mother substrate without a pressure to the mother
substrate by the scribe forming means being interrupted,
and to form a first scribe line for cutting a first unit
substrate out of the mother substrate and a second scribe
line for cutting a second unit substrate out of the mother

substrate on the mother substrate.

13. A mother substrate scribing device according to claim
12, wherein the scribe line forming means includes:

a scribing member for forming scribes on a surface
of the mother substrate; and

adjustment means for adjusting a pressure of the
scribing member with respedt to the surface of the mother

substrate, and
the control member controls the adjustment means.
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14. A mother substrate scribing device according to claim

13, wherein the scribing member is a cutter wheel tip.

15. 2 program for having a computer to perform each of the
steps in the mother substrate cutting method according to

claim 1.

16. A computer readable recording medium on which a program

according to claim 15 is recorded.



