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MOTHERBOARD CUTTI NG METHOD, MOTHERBQARD SCRI Bl NG
APPARATUS, PROGRAM AND RECORDI NG MEDI UM MDO35 - 1
BACKGROUND OF THE I NVENTION 1. FIELD OF THE

I NVENTI ON: The present invention relates to: a nother Mpo3s
substrate 5 cutting nmethod for cutting a plurality of
unit substrates out of a nother substrate by form ng
scribe lines on the nother substrate and breaking the

not her substrate along the scribe |ines, a program

for performng the nethod by a conputer,

conput er readabl e recordi ng nedi umon which 10 th
programis recorded; and a nother substrate Sﬂmmw\ﬂw\‘“\m“\“\
device for form ng scribe lines on a nother si .

2. DESCRI PTION OF THE RELATED ART: Liquid _crystal *is9%"

di spl ay apparatuses include liquid 15 crystal display

panels. The liquid crystal display panels

manufactured by cutting a plurality of unit sﬂmmmmumwummmn
out of a nother substrate, and bonding the unit .00+
substrates cut out of the nother substrate to each
other. The liquid crystal display panels nay al so be
manuf act ured by bonding 20 two not her substrates to
forma bonded substrate of the nother- substrates, and
then cutting the bonded substrate of a plurality of
unit substrates out of the bonded substrate of the
not her substrates. 25 Figure.17 shows a plurality of
scribe lines formed by a scribe line form ng nethod
di scl osed i n Japanese Lai d-Qpen Publication No.
2002-87836. In the scribe line form ng nethod

di scl osed in 30 Japanese Lai d-Open Publication No.
2002-87836, in order to

MOTHERBOARD CUTTING METHOD, MOTHERBOARD SCRIBING APPARATUS,
PROGRAM AND RECORDING MEDIUM
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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 formed MDO35 2 by irradiating outer Mpg3s
peripheries of the plurality.of circular solar cel

devices 2 with |aser beam. Figure 18 shows lines to

be scribed forned on a first 5 surface of a nother
substrate 4. The gR¢REeRoONDSOF abEr 4TlasnRI6QCt angul ar
shape. On the first surface of the nother substrate

4, lines to be scribed L1 through L4 are forned in a

di necriIenpab@NQuE MTNVEDNY DN - side of the rectangle
[ [ direction in Li ne

Scribed L5 RIS G SAVERESPRAP ISR bip; cLBPERCT sibRgrate

a wildemigdmeohoahﬁotectlaﬁghg 4 hhnhizan &y «lf necitt eubsitkates

the fi . Wth. refe E 18 et hod
{oPUFoPh RymoLBeYbE TR R PRef SRP T HoR Do dirge on the
| i methernsnystealted andi deleakddg theapartdes me@t@pee along
00 .
Thghﬁg?hkgﬂeNg st%été §1%§§FH¥ESE %%I%%&& n%e%he %%thod by
pl arednnutesf, agdas pemputasineadatd « peaeddingmesiivaboe which

SuehiOprBB2BH $4Ckechbhraecdt Rah %UQ%EE@Eesh%%QQQQetQ%rlblng
plurality of the adsorptlon hol es. this way, th

no?ﬁgﬁcesﬁB§tF8F@l$g'§C§&§@rﬁé&e€o°Phé-ﬂ§&h@r éﬂ@sﬁﬁéte
not her substrate 25 4 is fixed on the table. A

12 nPESGRTPRION BE Tl RESaIRR.aREE: 0, o™
sequent i al Lyquad thestalsaisphsy ragpanitides noidieide 1liquid
SuQ%% %gi éiégfay a&hlso ﬁ%%Pllquid.cxystal display panels

are manufactured by cutting a plurality of unit substrates

out of a mother substrate, and bonding the unit substrates
cut out of the mother substrate to each other. The liquid
crystal display panels may also be manufactured by bonding
two mother substrates to forma bonded substrate of the mother
substrates, and then cutting the bonded substrate of a
plurality of 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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In the scribing step, vertical cracks are fornmed when

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 deviceypgss
applies a bending nonent on thg _5 nother substrate 4

al ong the scribe lines for breaklng the not her

substrate 4. By extending the vertical cracks so as

t Ob?qmﬁéﬁwguﬁeifp@&%pml% &b Qﬁ%ﬁldﬁﬁlﬂf sk circular

surface of the nother substrate 4 on ich the scri
| | §eday, gefdr feyicesn Wiithelas®sthea™ 4 is broken
along the scribe lines 10 (breaking step). By

perform ng_the breaki| ste after the scribin

ni t _subst FA80ESI L8 shgws tihed worbe 52z 196d Heaned opra first
nosherasgbsifr at mothei5 sBIbeﬁIx%@QE OF THE | NVENTI ON
PROBLEMS TO BE SOLVED BY THE | NVENTI ON 20 However, in

the scribe line form ng nethod disclosed in Japanese

Lai d- Open Phblmgthée¢nsulietr2062437836, rastanpuhgr shape. On

pr@ﬁasa%ﬁgqeshéf 0, ?e%ﬁgSﬁoftﬁre@ts'u%w tteh% S‘ig,&,%% to be

lines s suspen a scribe’l
ar sgndbedd: Jofchrpnghdr4r snpdomugdin@eflir eetieegl@m narrow

bekone JOLHL Q%c%a%%rﬂebﬁ.&%itﬁ@iﬁéf ﬁ&g‘eEngﬁei)ﬂ the figure).

circul ar sol ar devi ce whe he plurality
ci FeBrartoks zﬁcré&qd &@v?lé’é%ugh&r% arsy fpgmef in H’edlIeCthD

braibhg BOGide! alideBber itk seb¥ahalie YnokYzbR®El @Arection
t he cgg tlonal art described with 30 reference to

Fi glir £iguredi-hing process tine is | ong because
each tine one of the scribe lines is formed, formation

of the SC&EQE grencesggpffdgge 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 adsorption holes. In this way, the mother
substrate 4 1s adsorbed to the table, and the mother substrate
4 is fixed on the table.

A scribing device moves along the lines to be scribed
Lllthrough L8. Thus, scribe lines are formed sequentially
on the first substrate of the mother 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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MDO35 4 Moreover, in the conventional art described
wth' ref'erence 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 MDO035
| east two points. Thus, when.5za_force generated by an
external factor (for exanple, a stress generated at

an adsorption part by adsorbing the nother substrate

t Oat hAibRBE8s AiredtIONCST FRREMRtPEY RudsBeRltePAr tfrom the
because the not her substrate is bent due to a

r oG§hABEs LdPeS3 surface of the table) is applied to
t he not her substrate, 10 the npther substrate tends to

be divided_into at | east. two rtions.. For exanpl.e,

a scribe | PiBEPORIRE GPBHGE RPPHESS 13 Hgndiilg maflgnt on the
I nnetheectsbatthtass delaig tthe serhee ithssrfde breHking the
SCL.i Li 0, L nfersects, W anqt her _si.de.. Wien
ek fGoftR8es U oL BRC 2 InS Y er iR dFElks po as
exterpagcl 52 fsetard issirdecer, atvbd chndppobes ding firmntsur face
' Sg@ﬂ:rﬂé rﬁgtﬁgr%ﬁ%st&%t'ebﬁoh'ﬁ%c%@ﬁ?gcrﬁg l@{%eéfe formed,
su t he e en e

I
strate Is cut along Scri I ne
scthBemoither suls xR teordreks dpxiokeR oppengnthporeribf lines
t heptahkenguhapg . With respect to the nother substrate
is | owered. The nother substrate naybe divided into at
| east 20 two portions .. As such, when a force

gener at Ied by m-ﬂ?hﬁjr::mgltni mb@kiglfgogtapamt@s tdféd stc):ribing
internal stress of the not ubstrate generated by

. BRERgeURHE ST D AupBor LPngn (18 876; PR Ut of the
nombéhesubabsatrater 4the i ke) is applied during a

scri bing process for- the nother substrate, the nother

25 substrate is cut and divided into at | east two
portions. The divided portion of the nother substrate

my bunp into e SGlddmy Gievige fifpEnPigg head) and
the scribing device or the npother substrate itself
may be dana%BQPLEyﬁ TReBBr E9ENED] B¥e AHEOANVENFEAY | n

vi ew of such problens .

However, in the scribe line forming method disclosed
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 circulén: solar celi devices 2 and before forming a scribe
line 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 longbecause
each time one of the scribe lines is formed, formation of
the scribe lines is suspended.
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The present invention is intended to provide a nother
substrate cutting nethod for cutting a plurality of

unit substrates out of a nother substrate by form ng
scribe lines MX035 - 5 on the nother substrate and pmpg35
breaki ng the nother substrate 4along the scribe |ines,

a programfor having a conputer to performthe

nmet hod, a conputer readabl e nmedi umon which a program

'S recor degoafbva iTDLher 1Rt 1T 101G ¢RUSA bR with
for formng scribe lines on the nother substrate.

VEARS SIRMGRDER T3 aSVE SrHR tPREBEVIES e Afcdhd i wrglity of

on@;o&awtllefest he tresrits lwi\t&ntdr@ of ¥ PIRRA ity of sides
provj ther substrate cutfin mat hod for cuttin

g
D G PR o T i e P 6t iaaSh tve RoLREr - Thud” when
Sulasfd:rat@geﬁem"altleﬁl Wgah Ige:tfbtr?mbﬂictéﬁ)( fherdiaigp ) itk ress
t at e [
e Bt 540 e Dot ol S BebEbT pg motnes
t hsu;hsrtlrbﬂ:d taeshe ttlablt.ﬁ st eqos(ta)essngémeheate\d sﬂnep_lmént part
f O'B@c%gls%(: 'i:heemytﬂg A’Eé n% b%tntI gﬁ%‘ t8 n§ régl{g#]heness of

substrate out o substrate by nmovin
scRi perfacai ol trh@aﬁgb\lpt) hi$ epkcied dot hbee mather substrate,

Subglr Aben¥kt BaPbt2abk oSt s {1 Héwalwhaeriﬁyb%f afeeast two
by the scribe form ng nmeans being interrupted.

Th@?rt&%‘@rdl Rgrt 6xﬁlﬁglﬁotﬁe$°%h‘b%tl=ja@% faﬁﬂt(i}%@long a line
mEH:BQﬂa otr ibed pnasair dott i tha sa del JSthShbtREr IsubB trate.

e SR LR AD S A O B T S, nen ene
f oseiipentane bel‘m@uidj ﬂ_cnimyd upnt edxaadcaumaﬁeran eixternal
SorPBEE P dERR P pRARRE el Py Amiinn to ene
cascipébeeddved. Fous hethe amabtksr doubstrateadts citdedoafyg the
t hgcrRbRer rdhRéh he g 108 1 S i ¥b MAFER§ ndsorption
power of the table surfacewithrespect to themother substrate
is lowered. Themother substratemaybe divided into at least
two portions. As such, when a force generated by an external
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 portions.
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 1s intended to provide a mother
substrate cutting method for cutting a plurality of unit
substrates out of a mother substrate by forming scxibe lines
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and thus, the nother- substrate is less likely to be
cut by 30 a force generated by an external factor. In
this way, the scribe lines can be fornmed on the

not her substrate. As a result, it is possible to MDO035
prevent the nother substrate_fgom being divided into
two or nore portions while the scribe M35 6 |ines

are being formed. In one enbodi nent of the present

'nXﬁni?Qnmo{ﬂgrséﬁﬂsBéQ%% #ﬁnes éfﬁh lﬁ%&hﬁkth@&'%ﬂ%s%rate

formng scri or
pl aitangt yh@fsqmibe sklR g atée PFQUIGM fﬁé lnmtm a computer to

SUpSLELR BMeR¥LAGAL NS SohpPEet FAAMLIBMEu M Bn which a
respect to the nother substrate without a pressure to

t hBXrOgERRe} S SIRRIFIRE A\ BhBOSRET LRIBSFTAtR) SAFding device

bekBg £bPh@hgURLRdbeaNdnRsl SR heNhREBlereGudls @ t@r,
| arger than 10 3. Thus, the nother substrate cutting

met hod of the present invention, n-th unit substrate

can be cut GMEANS IN FGRDER MED SOMSE I'EHE.PHGBLEMESE

enbodi nent of the present invention, the step (a)

i ncludes the steps of: in cutting a first unit

substrate Aandrdisgcbodommi dspedstofattheagirasentt tavention,

h _ . ’ ]
coinpSh Te Blovhed £ AOLAGE SURELEELE: ghetihatnbPRoa for
sceibtingr @ rxglumlrmtm ofi pedpesubstyaties mitherf a mother

SUQ&BE’E‘ESt@' %ﬁ‘fhé’iﬂ&rth%' QEeﬁQrJf C{'?a PELAREAL sddit 1ines

out er gerl heral portion of her' substrate in
t henf FRet meﬁp?rS§H§§F5P§eaﬁéf §ﬁ§l§@C§ﬁ€mﬁtﬁ9t means; and (b)

suBsthAREfAg tha-ROtREA Higbd FLatErA e IHIRS s i€ 1ines, the
nmot her supstrate by 25 noving the scrihe form ng; means

wi FhePespb ity dafed iR Pt SUHRIRASETAPEN LRSS HffeFutting
Si d& pe#ast abh@furki td&ubdtiriadRes oh@#CbA0the 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.

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
interrupted and a movement of scribe forming means being
suspended. Thus, a scribing 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 substxrate. As a
result, it is possible to pre#ent-thelnother'substrate from
being divided into two or more portions while the scribe
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each other in the first unit substrate and the second

unit ' 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 MDO35
formed without a pressure and gnpvenent of the scribe
formng neans with respect to the MDO35 7 nother
substrate being suspended.. Thus, a scribing process

ti A8 nkQr ofr@ Wltd R rfdd be |ines can be reduced.
Further, cracks do not reach sides of the nother

substrate during the scribing process, and thus, the

mot her subshrehe elnﬁ)ddaﬁﬁsn& bt keleypt 8s 8kt Gyt idrf OERE step
erated y an extern factor In this way

O e e st Wkhice il boriming scrive

As éanleeswlb?: cuttnﬁgp@zgﬂumdaditty pfevait tGBsiPhaberout of the
SUS at e I N 1 VI de iinto twa_or ort|ons .
Hch SRR o e DONE iy SRy £OLIE R, MR wi.tn

enhedpmemttofthhemptheenkubstrateom;thhet|awnressuxheto the

PORLRNLO" o 38eandnyn LnBUOSLLADE 9PBARER, Medl1®Thetng

portion O st “unit
(ainterirmptiedss ange nstigpanofin tegeZa e duadnitieg qrhelar ger than
sciri be lines on 15 the nother- substrate by noving the
scribe formng nmeans with respect to the nother
substrate along the inner side portion of the first

uni t subst rabe;, (delhbthAMsihsitiatetidute indaRtidl of the
the not her substrate by nDV|nqhthe scribe form ng

e REESeft [IAVEBSIAN 1 §-the Uit SHOS ISt @ ok e Rt out of

outhle petheiersalbst¥gaey.ti on of the nother-substrate
after the step (a-2a)' is performed; (a-2c) formng
the scribe lines on the nother substrate by noving
t he scri beIhorme egbodimenti ¢éf thespeesent dniviea tioinhethe step

suhshr 2461 8608% AL S teyihs P HECRN AP 21rEPGinit substrate
and a second unit substrate adjacent to each other out of
the mother substrate, forming the scribe lines on the mothex
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 and the second unit substrate;
(a-2)forming the écribe lines on the mother substrate by
moving the scribe forming means with respect to the mother
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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second unit substrate after the step (a-2b) is

perfornmed; 25 and (a-2d) formng the scribe lines on

the not her substrate by noving a pressure to the

mot her substrate on the outer peripheral portion of mpo3s
the nother substrate after theystep (a-2c) is

perfornmed. 30 Thus, according to the nother substrate
cutting mnethod of the present invention, a first

SChibRfelr é‘@b@f‘ﬁaté b%%i@“guéﬁéhﬁéd' | e AN abfcfi)ﬁﬂ?? ﬁ)xocess
wi t hout _a novenent the scribe fornm ng neans

r e$pBEt £ FHMIRA F‘F@Ie 86hiPP A NNDIES PG TYGRA- Further,

sugpaRHed dol et r@ahl ishided REOERSS moithe f %bfs%@trég during
the. scribe |lines can be reduced.. Further, cracks

noft PPeSCHL PR S OGP Sshe ARG HBYS - EhEIGTheF BHPFﬁéaFﬁeis less
scnikieng poacesst bprdfbhus, g?:ﬁl@rdﬁ‘ﬂé@&fy 8ﬂtmgt1f€&h€a1 Factor.

| ess | kel cut 5.a force generate

o 0By ftS Havs, PhprSbrtdeafntfl & Ay b Hhe pother
f osbd tamtiehe ABtmeessllbstlrtaie bosAdibde te@urlew,emtt ths mother
poOSSi , 5 ol rs '
SRR PE G i B TRAOR AP T S ROt EL s whie
| i tbe scxibei dgmfe(sr ¢, beimd foymedenbodi ment of the
present invention, the step (a) further includes a

step for reducing the pressure to the nother-
substrate By anfeeBepdb@erbOf e REGASNL ANVERAIson, the inner

acgandi psxwohmaf ARleh8s c6HESIN At Bubdltiriate oPpFdH88 the inner
pressure b e scribe form wth ect

P S iR pert 1op s Ehe it anid TRRaEr 2he 0 dnBRE e dmd a-2)

t olhh&uﬂbesstleesteptshef ao{ Hera pubsinbie tife g i1 ilides on
neans educed. %one one gn‘ood i ment_of

f
{ nRE LB R, PTG 309035 ] wien

respect to the mother substrate along the inner side poxrtion
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 motherx
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-2d) forming the scribe lines on the mother substrate
by moving a pressure to the mother substrate on the outer
periphexal 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 first scribe line and
a second scribe line can be formed without a movement of

the scribe forming means with respect to the mother substrate
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(a) includes the steps of: formng the scribe lines by

the ‘'scribe formng neans along a first direction; and
noving the scribe formng neans with respect to the

mot her substrate 25 such that the scribe |lines formedpmpgss
along the first direction andgthe scribe lines to be
formed al ong a second direction which is different
fromthe first direction are linked with curved

i %&ngsgug?éﬁdeaccofl%é‘géQcihSiHEtﬂFﬁcésL?%Eﬁl@tfor forming
cutting pressure to th ther substrate

catEeS FobReI LDER cambe Tgddcedpe FPRERSEr FE@KSHIRNAL Teach

fi rs&fde(i;l bQCthQﬂncﬁﬁlﬁeﬁlsﬁiﬂst&%td Eaeiﬁgrgﬁé sF:tl:ﬁ'tgigr?g process,
seco I rec on are I n W t curve

| i ﬁ‘é‘ tRHSs, I‘bﬁn’ﬁ%’éh% T %Tcé}‘f%llﬁg lPSrSn%hﬁeiﬁaﬁg be cut by
geaefateé gbyeﬁatb&ngﬁ am editieatidlotiaeftotrhe BﬁrtK&§KWay the

forsrgrn%e ans Sfrc‘_glm frllnr t gl gtrino tot fecon A
di PECTISn cAT e Pegucea 5 | R%ong%e TettPoFthe: As a
pr esswlt,nients possably togireverof tinel hothestiswiesrate from

O”%e%gg'd%ﬁd%‘@%ﬁ{ ! 0 o‘l“ﬁ{oerési;%kisc%%tse%h S.L%pFElilJ[r%crlbe

substr sem con ceramc sunst r
soﬂaﬂl%eldreslhﬁmgatf@g,qu .qui d display panels, organic
EL panel's, inorganic EL panels, 10 transm ssive

proj ect or substrat es, and reflective projector
subst r at es IPTPRR eMBO L% Sherrr efr e A nygpSira, ethe step

CUt(fal)ng’uITfEieliod..ndefdéﬁJ% lél’tletp FHRS rledRS ngAR e pressure to
of the present

actu 5.1n on odi nen
B, P e & bR AP AR FE T (5 O b FEARg
t he not her substrate by form ng sub-scribe |lines

al ong the gghishe dddf%aimy tTJ‘U§he aﬁseﬁginlubgtEQ%e cutting

nmot her substrate cutting ™ method, a scribing step an
a PBedRedngPEessuEgnPEetpersof e 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

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 directiori; 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 first direction are linked. with
curved lines.

Thus, according to the mother substrate cutting
method, a pressure to the mother substrate can be moved such
that a scribe 1line formed along a first direction and a scxibe
line formed along a second direction are linked with curved
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by only form ng scribe lines. In one enbodi nent of the
present invention, a nother 25 substrate cutting

nmet hod further conprises a step of formng the scribe

| ines and the sub-scribe |ines by noving the scribe mpg3s
formng neans with respect to §he nother substrate

W thout a pressure to the nother substrate by the

scribe formng nmneans being interrupted. 30 Thus,

ac ‘iﬁg%i. Ngrh{st *@aﬂﬁ%@ &b t15d %%:r Hind %%{nﬁ‘ggrrﬁ%%}ﬂ& Generated

SCri | i nes and sub-scribe lines can
wi bRoatchangs diefirertine of rihs scailbiing feaningineans from

respecti MoPIWirectibn t® the sBidd AR} chRI BE reduced.

suspended. Thus, a cutting process tinme for cutting
t he not her substrate can be reduced. |In one
enbodi ment raf dhwe gmasamhehnvemiene tJiesdrP bntbhtion, a

i nclude irst sub-s rlbe I|n

L BRTsiigy; pEouRet, FORe PP A its o L ctFrates

quaaakangsubberaeeemd sapplhereé i nEatayt mese ng &emlconductor

pre . h trat MAtm%n Rressure
%% nﬁt%e gg%?ﬁ%gr%gggthe gcrf% 5?%%ng Hehhs 1iquid

bedngpﬂnwemﬂnﬁkﬁL.ongam&QBELapeueusnglnorghalnDEMemanels.

SU*E:?:-%@g&s%‘itvte' je&[etlfct}.ogubgtfrhrté inggt%.{rgiz%'ﬁ%ctor

a second sub-scr can be %orne
Mo VBRERE 3R st-he scribe form ng means with respect to
t he not her substrate bei ng suspended. Thus, 15 a

cutting process tinme for cutting the nDther substrate
can be redBB&d. AGFOFHE NGt Haht MOEReReSPPESERTe cutting

| Nrefthioan, valrilo@as unieneubls thefde e RAnP Wel s fefc thdied .
scribe line is a curved line. 20
In one embodiment of the present invention, the step
(b) includesastep 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 bxeaking step can be performed
by only forming scribe lines.

In one embodiment of the present invention, a mother
substrate cutting method further comprises a step of forming
the scribe 1ines 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.

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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Thus, the nother substrate cutting nmethod can prevent
cracks from being fornmed toward sides of the nother
substrate. According to another aspect of the present
invention, 25 there is provided a nother substrate mpg3s
scribing device conprising. sgribe line form ng nmeans

for formng scribe I|ines on a nother substrate; and
control nmeans f or controlling the scribe |line

forg %e%%exw'g%@t& altlae vednly gklsris%m%a cqwso' Ha%ttmg

scribe I'ine form ng means so as to nove the scri'b

f oPECRE SFehHBe et kg thednathembuhst: QEEQarnaP% T educed
wi thout a pressure to the nother substrate by the

scribe fornmng neans being interrupted, and to for

first scri B8 97¢8mbpgimenitiohhe gy $§0 Y ARV en A on. a'E‘ée step
out( bof mltxdasuafag hestephst lf@t:mhuﬂao,ﬁ&lrstl&ugaadr abserdmé along
scr be |.in or .cutti.ng a_second unit substrate ut

o TSt CEiRG LAPE GRG Fo SASORS: SEisecrdbe Jife along
onehen‘sed:bﬁanbcmﬁbbhemeelsynﬁoviwgeni ipresdure sor ithe mMother
l'ine,form,ng i pglu scy hi e
forFﬁb %Iastc?rl SOBE Kl ,S?%%%Q% {%gél?r%t s]{Jk‘)Ssut Sttrate by
andth@djsu:sttimmformams rrfe@msadﬁedm d@txrgmsﬂre of the
scribing menber with respect to the surface of the

nmot her substrate, andthe control nmenber controls the
adj ust ment Thisgns 2CCPr Apdoried ehitR dPAERET oPUPRETpLes ewtting

| ny@RkcRN, atﬂ%stssﬁb bs8gipENDEle hfiad setbal sWh?-e:l;cf itE’e line
Accordln%Eto still_ another aspect of the resent

i nFémRt Porf oTmRst ¥1F§°BF§\‘/F“G’¥&m§“§r%ﬁr% F6 Hﬁxﬁ‘?ﬁ“’aﬂg means
Coppthetesh@chefd ane @@mﬂfsdﬁs&rﬁt%psehﬂgtmmnded Thus,

above- cri bed not her ubstrate cy tin
A Bor it EonB Py S e, PAEfuts S the BYEEEh Stbgrrate can
I nbentrie@uceldhere i s provided a conputer- readabl e
recordi ng

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 canprevent

cracks frombeing formed toward sides of themother substrate.

According to another aspect of the present invention,
there 1s provided a mother substrate scribing device
comprising: scribe line forming means for forming scribe
lines onamother 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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medi um on whi ch the above-described programis

recorded.” According to one aspect of the present

invention, there is provided a nother substrate

cutting device for 25 cutting a plurality of unit MDO035
substrates out of a nother sulgtrate, conprising the

means of : (a) formng scribe |[ines on the nother
substrate; and (b) breaking the nother substrate

al aha & ke &Ald BerhbeeﬁinM%&ewttm? PaBgohd)unilsiiRSrate
a neans of form first scribe Tine for cutting a

fi PEt 8F (rhier MObELy SPPsSERtSF ohdhfofMedihrersithsirate

and a second scribe line for cutting a second unit

substrate qut of the. not her ubstrate on the. np r
SUbetrate DomsatRsalenePE ths Rt Pt EL IR PRE scrabe
sulsheaferhynyhmescs i lbesfatad :ng ﬁeaMBlhglm@mméfﬁfbr:Ebrming

|nt rrupted. - The ther in S ns
SESELh o JYECIRD (AL S0P EbREL A BNt ment
sumslanat éonudldeth@g 5 potelssursubst the escblyltpmw mgember with

MAEQQP%C% gre§§%r%u&%a5%eogokﬂgrmo%%%%t@ﬂﬂ%ﬂ¥%€¥3 andthe

interfupte n1s an integer equal
t h&RN3 L ORFFREPS L OCOTHE O/LRVERTE e JuBt medito M§iIaRg -t o the
not her substrate cutting nethod, nother substrate

scri bing device, program and recordln medi um of the
pr esent |n@@nPP@hem¥QQH@ﬁn§uﬂﬁkﬁp?lﬂéeﬁﬁﬂt anyepgagn. the

sCkcke blinge meabeke ilsoameditWerhatieea mayganment of 15

scribe formng neans with respect to the nother

substrate being suspended. Thus, a scribing process

time for fanabmglngheosemﬂh& Enpehecanspecteddcathe present

Furt her gLac Si h h
su%étv %at e 3Ur§§e’g$ &Qd 9 ngésglfn éoreararg& g cﬁmPUteI
nothepesﬁbsmr@m@h|qfIbagsstabelyntth¢xannne+gescribed 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 motherx
substrate, comprising the means of: (a) forming scribe lines
on themother substrate; and (b) breaking the mother 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 bymoving without a pressure
to the mother substrate by the scribe forming means being
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20 a force generated by an external factor. In this
way, ‘the " scribe lines can be forned on the nother
substrate. As a result, it is possible to prevent the

mot her substrate from being divided into two or norepmposs
portions while the scribe Lings _are being fornmed. 25
Further, according to the nother substrate cutting

nmet hod, nother substrate scribing device, program and
reﬁ%&@z&%d@@@ um of the present invention, a pressure

to the nother substrate by the scribe forn1ng means

can be reduced. 30 Thus, wearing due to the pressure

to the not hae mubakr ahe refthée ﬁ%l@@eécﬁm%w&orming
can be reduced, Furthernore, according to.the noth

suBstPaPer #PB35Lna Forc GRFFARINLT HR Fn It SHES tEakS: ?‘éFe°f the

SC rioltihiag: dﬁﬂbﬁﬁatérmﬁmln@nditﬁ6ﬂtch @geﬁe;(ﬂirlﬂmeftl’i@&other
present invention, .the_scr neans .can

GUR AR BE400: LPOSEREPHBRACPREUDoTT b TRARIPY fpgual to
a sar ilaedeirnehfaor 82d al ong a first direction and 5 a
scribe line fornmed along a second direction are |inked
with a curved line. Thus, danage to pressing neans
generated by a ch@XJ&CTT GFr &&E INVENTINN pressi ng

means fromthe first direction to the second

direction can be reduced. 10 Mreover, according to

the not her PSGRILiRge toutRe Mo thR% RS WA e Cwiliiaig Meghod,

SChid¥neg: dRisiaty OB oty aéeLes di ﬁﬁoﬁ?éﬂnuﬁhaf ﬂel&xalng
present |nvent|on vari ous unit substrates can

maMEEdmy Ofd L. el?IFﬁFPﬁeﬁnVEEE&P@InG F&Iﬁﬁe%ﬁ&ﬁﬂﬁ'llne and
sukastsreaioexdc&&:trlﬂm@ 1TRfeh@en Mot Fetrmesuhatthatd Cmoviet@gnt of
devi ¢ pr.ogram and__reco

f h
o einsh e onaBo B apSoraht feePech, B dind Myt Shbgsrate

perbfedmrmslubyendég‘i f ormsg at deribing process time for forming
the scribe lines can be reduced. Further, cracks donot 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. 1In 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.

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.

Furthexmore, according to the mother substrate
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scribe lines. 20 Furthernore, according to the nother
substrate cutting nethod, nother substrate scribing

devi ce, program and recordi ng nmedi um of the present
invention, scribe lines and sub-scribe lines can be ypg3s
f or med mnthout a noverent of. 2% a pressure to the

not her substrate being suspen ed" Thus, a cutting

process time for cutting the nother substrate can be

re@ﬁ‘%%‘ing“’ﬂé%ﬁ&ﬁr ’ méEﬁQI: gérwsgst{é‘eséﬁ@fﬁg FHASLd atp‘iogram

cut rate scribing devic
pré@ﬂaﬁﬁﬁﬁédlﬂéc@ﬁéiﬁg fEdrRenRIFe Rt pissiHiion, the scribe

| N¢@RMi AGmeard &8 b%%‘vséa"w{)@urbbgécﬂ% £hSR6PAET substrate
sub-scribe line can bhe forned w thout the novenent of

t hEUFPetRAF @ 1R ridife £ OSMESk RAPBINRI hir fbokig eaiiyion and

Sud&pgaiade Thue, f@rhfe@a&u@gggraoge&@nwhraar@ajum are linked
reduy Furthernmore . accordi n o the not

L B qurHRRSR SrndR Utndih H dhkt I G ang ggperatea
de‘blyc&,chqam@@r jamﬁmmt:roecomﬁmgprredsmrfgoﬁeaﬂm fmr:as‘elm first
i nyen n, _crac can revetedfrom el f or

toéar 80% Bgstc?fkc fe Seco % sﬁbsl%tra e ecPausr:eé%al\]tcﬁ east

one of both end portlons of the scribe line is a

curved I nﬁo::ygg%§showso§:)jl.sra:uct AYe E’;Ehg}l SQI:?]J’HFHte cutting

DRAW NGS FI gure of a not
substhgde mRREhengsaPFirates a00ibitrgr dievgceo aprogram and

en@%@bﬁﬁﬁhgo%édﬂ%m5%ﬁ”€ﬁ@”§ré§¥§€thﬁGentEbﬁureﬁrgéus unit

and 2B show a structure of a scribing head
substrates can be manufactured.

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

scribe lines.

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
a pressure to the mother substrate being suspended. Thus,
a cutting process time for cutting the mother substrate can

be reduced.

Moreover, according to the mother substrate cutting
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



10 Figure 3A and 3B show a structure of a scribing

head * 165 including a servo notor. Figure 4A and 4B

show a structure of a cutter holder 127. 15 Figures

5A through 5C show a structure of a scribing cutter Mpo3s

121,. Figure 6 shows a structurge of a breaking device

152.. 20 Figure 7 shows a structure of a breaking

device 154, which is another exanple of the breaking

degngpehada. Frause 8 bﬁe&ih?%ﬂé@&é@%ﬁﬁ@%é}g B reduced.

cutting process 25 procedure for cutting a nother

substrate 101 according to an enbodi nent of the

present i nFemthemmofiegurac@xhivg tthe W hwpthebstsudistrate
cr S r t

(sogting Refnoly kA s D g A g mar

a s&ad Epﬁgrdérlac@égﬁ-émp@ffWW@W’PH&TS‘&HH% sﬁ@f?ks can

I N pgt 99&@31:@@1(%9:051 saiﬁg%onwm?»éow&@a &1 @ak eoflltne mother
shows anot her exanp of the npther substrate

us EFPSEIAtE ?SF?BFﬁgaEtJe?P%‘érq’Ifr (Pd Pethserg P%’f’)%l?%%é’f the
Fi g¢rabd) 1in Aggw eukZeshqamd.he nother substrate 101

for cutting out nine unit substrates.. Figure 13

shows apart of the line to be scribed (curved 10

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

formed by bonding two nother substrates. 15 Figure 15
shows an exanple of the nother substrate 101 used in

the scribing step and the breaking step according tompg3s
an enbodi nent of the present. ggplication. 20 Figure 16

is a flow diagram showi ng a scribing procedure

performed by the scribing step and a breaking

procedure perfpgree bystRepbrerkoNITEEEPRAGENESI Ng tO
an enbodi nent of the present invention. 25 Figure 17

shows a plurality of scribe Iines formed by a scribe
l'ine form pggieehad stios! esedrivethieaRdSa moaheérOgebstrate

Publicati on No. 2002-87836. Figure 18 shows. lines to

be S8 arpnﬂﬁifé’&“@n 04 i?%‘f“‘g’o“%u%?aég §PPQdABERL, OF the
Sulpziesend 4nvieinguom .19 shows an exenplary interna
structure of a conmputer 149. MD035 17 DESCRIPTION

OF THE PREFERRED EMBODI MENTS Hereinafter, enbodi nents

of the preféguriesvniandi2B Shawl 4 slteuddsigre gfd s¢tribing head
refiglpence to the drawings.. 1. Mdther substrate

cutting apparatus 100 Figure 1 shows a structure of a

not her substrate cutting apparatus 100 according to

an embodi NpRLLeE $A@ndl 9BRNISSER! s PYERLEEDE AN EAES head
substrate _cutting apparatus 100 cuts a plurality of

unilSs dpsligdidd GuseEVoaMedtOker substrate 101. 15 The

not her substrate cutting apparatus 100 includes a

table 131 r plagcin ther subsirate 101

Lhorcon. " EguReath Hhd 48 e & o BEOREHFE DA wienpp1aer
13427a slider

Figures 5A through 5C show a structure of a scribing
cutter 121.

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 for 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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135, a guide bar 136, a linear notor 137 and a |i near
nmotor' 138. 20 The guide rail 132 and the guide rai

133 are provided in parallel to each other on the

sides of the table 131. A nover of the |linear notor wmpo3s
137 is attached to the slider 1¢134. The slider 134 is
provided on the guide rail 132 so 25 as to be slidable
along the guide rail 132. A nover of the I|inear notor

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

al ong the §diogserall shawszpnothex opxgmraer £ Ehgpaother
al isgbedraltendotthasaui 88 tRél scdBBih§ PEOYISLEFmddein step
i near notor 137. The linear notor 137 slides the

sl B8 (Fe# HigWFe B -guide rail 132. A stator of a

rail shape aligned along the guide rail 133 is

provi ded 35 n the |inear notor, 138, e. _

| i near not Fgﬁglﬁ? isg‘(%’stﬁée “aet?‘@ rs ggt’é?gﬁé"-gtqhgor cutting
guiothk mdinle 133t Bubsguadesbar 136 horizontal ly bridges
between the 5 slider 134 and the slider 135. A

scribing head 120 and a breaking device 152 are

att ached t &ighaedghd sleowap PERG ebthad ine tyebesicgdbed (curved
al [ r 136., The details of the structure

of q{i%gtsg?ra?ﬁn%‘ﬁgdd 10 120 and the breaki ng device

152 will be described below., The nother substrate

cutting appaigairesi4 @hdwd hhiird Bel dldRt @ CoAbsLate cutting
section 140. The control section 140 incl udes :

a
cofediqceMhigh, canieyk @ fonAGd pRbstzatecBhdchriverormed by
15 bbhding tthid thoiHetersubktratescr i bi ng head driving

l'inear notor 146, a slider sensor 143, and a conputer

149. Followi ng the instruction of the conputer 149,

‘t he 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 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 1line 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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controller 144 controls the first driver 141 such that

it 20 drives the linear notor 137, the second driver

142 such that it drives the |inear notor 138, and the
third driver 147 such that it drives the scribing MDO35
head driving linear notor 146,525 The scribing head
driving linear notor 146 is provided on the guide bar

136. The scribing head driving |inear notor 146 has a
stator of a rail shape aligned along the guide bar

136 and a nover-whi ch noves al ong the stato rovi ded
respectlvePFSQRﬁﬁﬂiQNHQHMWﬁFlﬁﬁﬁfﬂﬁﬁ?Qﬂﬁﬂﬁ MR ng

devi ce 30 152. The scribing head driving |inear notor

146 noves the scribing head 120 and the breaking

devi ce 152 Hez@d nadd efor eRPoSHBRG tshet gE“ﬁePlb’%ﬁe’l%Gm"ention

betysaan dehaieaysdsi vfa thiecgu deidice 166, t D BRawindd.

The slider sensor 143 is provided near the guide rai
132. The slider- sensor 143 detects the position of
t ha .sMdderer Is3tbsach ol tuiti1Si ritpt ap p ek o imp t he

det ect ed p%sltlon to, 5 the ontroller

details of “rie ﬁrlucstr\?rg S e ct&lereuter R/\ﬁeﬁ SlbbStIate
dem‘m@ bt par atifs FLQQIr esc@Adand 2B showmbostimestturet the

500 d 120. Figure 2A is a front view
%%% Sg{l |ng-%%§g 120; and Figure 2B is a bottom

VIGM/Of the scribing head 120.. 15 The scri bi ng head

120 i ncl udegAnlieadrMBLBsRREY e EQH:&HB a,tggaxatssaio@gcuts a
case 126, an inhibitory axis 125, a cut

12Pl\1§as,1c1rﬁ>bpﬁgu%‘f iR srates udnet ¢ Ferryerngapstiape 101.
20 The head main body portion 122 includes a spindle

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 baxr 136, a linear motor 137 and a linear motor
138.

The guide rail 132 and the guiderail 133 are 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 slider
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 rail shape aligned along the guide rail 133 is provided
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123 and a bearing 124 inserted in a direction

hori zontal to the head nmain body portion 122. A notch
portion 129 is formed in a | ower part of the head

mai n body portion 122. The bearing case 126 is MDO35
accommodated in the notch porigon 25 129.. The

inhibitory axis 125 is prOV|deg in the head mai N body
portion 122 so as to be in parallel with the spindle

12 T r a 12 t-at t

Sprpafae; 3nBRE hBYoETESa 2 i PRI 498 stages the
begdiidgrcds8é aleng dheowpide¢ r@iflhd33pi ndle 123. The

ot her end of the bearing M35 20 case 126 abuts the
inhibitory axis 125 at the position where the

| nhi bi t or yThR| Su198 Bar JA6, heBAZoNTA L Ed19ap e RREVERS the

hokdsathe184t Laa Bﬁédshé&? ﬁ@saS A%d&abflrn@elméad 120 and a
rotatable. 5 The cutter ho i ncl udes a cutt

hoPd&RrkHREN eB3GS BoRt PSR i‘ﬁécr‘&ﬁdt& tBEaPyiggi 9312?‘35 SO

whhaghtbabeastadadle afloay €her ighadenalart @3s.surf ace

of the nother substrate 101.. The cutter hol der 127

is attached to the bearing case 126 via a bearing 128

and r ot at eThar dehdilheof otlee ystamicstdlﬂa?mf thellserdbtingr head

hoh 967 B! BnBOUY BRILGOBVEEE 152! AL TRILEHELLA LKA below.

ero ary axi's e cu
hol der 127 will be descrlbed be|OMI The ener gi zi ng

means 130 Tﬁe%%%%&%ﬁ@@u%@&ﬁbyapﬂ%%é 130%7%urthex

The energi zi ng neans 130 nma , for~exa an air
cyFPﬁééﬂesTﬁeC@Wéﬁ@ﬂzﬁﬁgtﬁ@@n§4ﬁso EBEIF@§ta°&oﬁﬁﬁéF9n 140

f Oﬁ.ﬁ@lh@e‘s@cbﬁﬁbmﬂeﬁ 232 126 rsf0r@ VSl , afsecond driver
predet er m ned i s_added to.the scrlblngncutter

12143 2 Fﬁérfid?’a‘r‘i)e’é}“g a 5T 1RARINRAT BEL¥L Ao pgar motor

12746, 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 drxriving linear motor
146.

The scribingheaddriving linear motor 146 is provided
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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20 The scribing cutter 121 fornms scribe lines 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 mpo3s
cutter 121 which 25 is freelygqrqtatable around a

rotary axis 119. In the exanple shown in Figures 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

functi ons BBe'sddtarvsensand 4ot s paievidied rrak ke guide rail

sciihe ITm@sﬁsaekngnﬁﬁﬁn§4§@em@eigtméEsshbgohhﬁsthesllder
formng nmeans with respect to the nother substrate

mnﬂﬁéuﬁng BP§§§GFedaEP FﬁélgéFFBQ FpﬁedPEPﬁFﬁS RegiLion to

t othBecaBithen 1swbaguat e MDO35 21 being interrupted,

and to forma first scribing line for cutting a first

unit substrate out of the nother substrate and a

second scrThe deimlfsobfamet sﬁguateﬁe@rfdthmbbn@mmrmgwill
of, the. r substrate on the nother substrate"
vg?scé go gﬁer Ysubstrate scri bing device haV|ng

any kind of structure is included in the scope of the

present ' ni@a#ﬁ:gg 28RS EHB %?xoknt ahé@rlﬁ&ﬂﬁé% t@{ ts'?:%iblng

'scribe |line orm ng neans form ng Ssc | hes
onhgafdplRlr SEHGEF@2RX ki HRONt Giew OF whgnsordbing head

Coﬂbb°|hhﬁgFEBﬁr%Cth§s|hn%oEQBm RYeWEBRS tAQ g@r&@&sg head
the scribe line formng neans with respect to the

motR8r substrate without a pressure of the scribe |ine
form ng neans to the nother substrate being

interrupted, and _to _form st sC |ng ljne_for
cutting a gp?sﬁcﬁﬁi ngy tkg {H ?%eanh?ﬁgrmain body
supstrabe anad aaseealanCbbbe nmﬁe bor ibbidbuttbrggaxis 125,
seco |t st

e RREREF nGHEE AL, SbeRipils REDEE PHED i Bac¥izing
mapeans 130.

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 so0 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 spindle 123. The other end of the bearing
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include a servo notor. Figure 3A and 3B show a

structure of a scribing head 20 165 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 yng35
the scribing head 165.. The scljhing head 165 includes

a pair of side walls 25 165a, a servo notor 165b, a

hol der hol di ng assenbly 1650, a spindle 165d, an axis

Lo P L B b 15 O d B wnore

165heslhhh.bibetcwe@ms hJe2§Jeihsr pgPovdidgd - 3'thal|>¢er11%a:ase 126
nPglhgwp papt el ﬁagaeel 129fs5i 4l Maldes £18%A, rfoftetable
hol der ho 8 g

i ng assenb 5c is provided aroun
spindle 165d so as to be freely rotatable. The shape

of the hoFrﬁercaeteli ﬁﬁ)lﬂﬁe&eﬂbhylﬂ@ﬁ@dé§ a Bet8B2Rfoder main
the letter see ure

CuPOGY BoF PN TR RA & BAIATIORLE: 474 ghkoh Bas a center

pr o¥i sete Qfxﬂimﬂ_;drl”@. &8sl & sh&EfeOeOoﬁ&He)mbehéteahys trate 101.
b is.,attached in a

t bI hol
T 8Re” BFEeT BPRGSRok Al ot it HEP Skohaiy TG0 {h ke 126
ri ght- ha]melansinig 128 FrgliretalBs. afonotatlye axosary axis 127c.
i.d ' . . .pali
o YRG0y HS B5TE B ki on 19715 £OrhdR BRlzary
axiwd tanthe heo tamenxds thte paiTtheofletadls nfiy thegazttexr holder
16§f2-,| iaht ached &9 e P¥1Rd) € 165d such that the

pair flat bevel gears 165f engage each other,
When the servonotor- rotates in a forward or reverse

di rection, Th%mdiﬁzug@inaaﬂg 189 fspebblined@MoveéSthe rotary

rotated in a vertical rection having the_ spindle
168¢18s 1270yl cTRfh eP@EILz1Rd Jfeang pi3 d‘ﬁybubr?g &@x gxample,
163a 4w eglipdand dONE ewelrlyizespgatdad ©18bappIifeice d@wvnward

h%orce to the bearing case 126. As a result, a predetermined
load is added to the scribing cutter 121 via the rotary axis
127c and the cutter holder 127.

The scribing cutter 121 forms scribe lines on the
mother substrate 101l. 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 foxming 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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not her substrate 101. Further, the servo notor 165b
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 mpo3s
cutter- 162a in accordance W4;h an area in which the
scribe lines to be formed. The servo notor 165b

i mredi ately senses a change in 25 the scribing | oad

du i st N i 4 .
CUSE0G NRAAIAL, SF NS Iee S ABESI I cox
duﬂuﬁg'-iﬂﬂeapfééél-isu#b? S‘lﬂ?erﬁl‘r@t%mtbpﬁgthe Heather tspbstrate

NMDLRGN a %&bﬁﬂ@%:i% 19:%1 2 datsiag'Pkabbaa LRI gutitrate

the servo notor in accordance with the change in

t hOUEQH Ehﬂ@ot@@nsa&hs.trmiw@ themofhersubsirate - However

St RUGhoIge O stiBatedkkersdwiviig ddvicki BehaAmdA 48yakind of
front vi ew of the qaéti hol| der 127 qitg MDO35 Ea a .
paftTHE AT e FEARFEACA IR EPGTEORS A% TR PRSP B pfention
t has Edﬁg &'s Inelldﬁ fihﬁEtiohEt &f glieeSsdAibend 148, f6hming means
oo QNG Sgeyf f Lol N F g na% %”%f%'%a% and the
defnCfe Jtnrﬁe ss erehce Fs e aCht t &
hoI“d:@mtlmL mechacfw chetx:qllleng hﬂiedecr ae rllrteoﬂyrmlng means

2 |
o7, B0k ERe" AU LlS L2ha Yomag ilins ity U g o ne
gr SQEder2nb$iknA by wai thout @popesiere P ther pexibe Aingrforming

uDQ\%ran%a‘ES 19e ﬁlB%hEHtélPJst!}.OA@@'bem'gnlbeQﬁ’r@B{édOrénd to form

the rotary axis 127c extending ward i s

foPn@&IStTﬁé’rrl&ld’fgy Vizg €O Fut A ? IFsth@idarsuRstrate

cap@tldF the hirHeardutstrbd® Hhds sedwd TsQﬁ'Jj}be line for

r q .15 Th r n r 121 r
a?%&%& < r%?%?e S{l%lltblsu s%:lil'ta gout ofI %h r(r?gtl:her 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
165a, a servo motor 165b, 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 motor 165 is held between the pair of side
walls 165a. In a lower part of the pair of side walls 165a,
the holder holding assembly 165c¢ is provided around the
spindle 165d so as to be freely rotatable. The shape of the
holder holding assembly 165c¢c is the shape of the letter L
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axi s 119 which is parallel to the nother substrate 101

so as to be freely rotatable.. 20 Figures 5A through

5C show a structure of the scribing cutter 121.

Figure 5Ais a front view of the scribing cutter 121;Mpo35

Figure 5B is a side view of thg scribing cutter 121;

and Figure 5Cis an enlarged view of a part (portion

A) of the scribing cutter 121 shown in Figure 5B.. 25

The s¢d iR cWBEr 121 may be, for exanple, a cutter

wheel tip. The scribing cutter 121 shown in Figures 5A

through 5C is disclosed in Japanese Patent No. 3074143

% t he E_armx Analé@amzl o lides pagserEh@@g&ilmhigoeutser 162a
e, scri bi cutter a di

(o sgrers et t6s w855 S e 150 Fpedd Totatable.

sur'mm:e:uuﬂeﬁ e 1ser liezy ddat aetatBRéd anbhacdfomdgpart of the
0
ot Bbasilel S Btdo s el iREne st Jeh dReFa 0 pagure

di r3&X4 on of the scribing cutter 121 so as to be in

the shape of letter V. In the bl ade edge portion

121a, a bl ade 121b of obtuse angle a is formed. 5 In

the bl ade P2IBtazyppyialis pisiviglest dostbasserviavioior al65b.

Pr &sifd emtnethPid Wy B13Rdnavel egled £ Mgnad 1§e1aehacﬂear@o the
formed. The size of the plurali é of protrusions

i n T DAFE and fher gheesr ofakle ppatF LT ohkat Qﬂa‘fﬁx)otgeaf-s

" be 1615& Hecaghehddw b hthdespiakerk aysd §Gehsehbli fe pair of

CUL oL Aol 320od 3 BB i PRl B hEvomotor
Suhsitratee; ifh fdtwasd oixht exge sl Beret2ionartfeoholdeeholding
assembly 165c is rotated in a vertical direction having the
spindle 1654 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 torque of the servo motor 165b to the
scribing cutter 162a so as to adjust a load applied to the
mother substrate 101 by the scribingcutter 162a in accoxrdance

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 torque of the
sexvomotox 165b in accordance with the change in the scribing
load.

Figure 4A and 4B show a structure of the cutter holder
127. Figure 4A is a front view of the cutter holder 127 with
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15 vertical cracks, and al so can suppress formation of
cracks in a horizontal direction along the surface of

the nother substrate 101. Figure 6 shows a structure

of the breaking device 20 152. The breaking device Mpo35s
152 includes a nmain body portipgn. 152a, a flexible-

horse 152b for passing through steam a nozzle head

1520, and a nozzle portion 152d for spraying 25 the

st aagaeevwmd frﬁbftu&@idn Badyrpent & ofB 1i%2a b3datvA&HasE the
to th 136_sqQ .as to slldabl along t he

orhiteihaaer 127 o rR Gty o onents

at agciteskd OntrigurRis2A h@dﬂmatélmdﬁﬂﬂbym é@l&e eleference
end of t % horse 152b is connected to the nozzl e head
1528™&8E/Srhat it can circle around. MD035 25 The

nozzl e head 152a rotates around a vertical axis . On
he b t
ot on 1285 U Uer 51807558, IRAAEE Ono B N7 RLSar masn

1529,dyap9tréannséﬂay epdnithg riofazyskxps dR27d.or

exanple, a circle, ellipse, rectangle, or- slit, is
formed. The nozzle portion 152d breaks the mot her
substrate IDP hP¥eE PR aft Fhpeuttrishpidepmaimpodyiportion

st eama, 18 §oobhe §ﬁ17bbﬁa‘lziﬂ§3a &ytﬁ&ﬁ Bfpded NEs HHAMBa. 1In
at the tenperature at whic he not her substrate 101

exPENUBPEH Rt & ithe FPﬁE?rbfiof'ﬂ%r PRELY aftden 127a,
15?hetf@taﬂe¥ aikaal 1m@wemw1lftugn@pwidf1rsaﬁbiﬁeahe The rotary

of “FRE hURor S chBlr o Lo Dot S (i S id (5 Rearing

128 so as to be freely rotatable.

The scribing cutter 121 is provided around the xotary
axis 119 which is parallel to the mother substrate 101 so
as to be freely rotatable.

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

the scribing cutter 121 shown in Figure 5B.

The scribing cutter 121 may be, for example, a cutter
wheel tip. The scribing cutter 121 shown in Figures 5A
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 portion 121a is
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vertical cracks having openings in the order of

m cronmeter penetrates into the vertical cracks due to

a capillary phenonenon. The penetrated liquid is

expanded (cubi cal 20 expansion), and the verti cal MDO35
cracks are extended to a backagsurface of the nother
substrate 101. Figure 7 shows a structure of a

breaki ng device 154, which is another exanple of the

br gakinaa . de¥hEehildde £dgd ol LKA dPdradukhd toward the

i ncludes a main body portion 152a, a nozzle unit 153,
an@u&ep| geaiPhPraf ﬁ&f?lcéiﬁé‘r efothe $53¢bipge cutter 121 so

pl arsla’cétde Qﬁlﬂlégé_kﬁ%p@%fllf&t&eﬂt?dlmﬁ ﬁlfeDhS[deg edde tﬂ?a:gtion
nozzl e uni . nQzz uni [ rqvi ded, on
(ha34ai e bandssa 1l B DrEdss aobls o 48 RS toved

in X direction, steamis sprayed to the surface of

t he not her - an e

have been 11 #‘eesbimiég%zgpﬁhn%glitﬁ%f}r aa'%g"goi&}%%havmg
br eaprrededermdaedspidicht fpe anidr eapmngledte\rmeﬂeﬁs@alshrtom are
L BLLRddl0 FRECEIE THE (RS M. dPYPH AT dWBAd s 5 s in

as long as It S a tenper at
subber apedex pefdsiqremeERE i ngnd L@J@ohaatySb@ns 5 Jf opannot be

ex§ggb@nigggamhthoghwah%kedp@y@ fluid including steam
and hot water. In the exanpl e shown in Figures 6 and

7, the breaking device 152 and the breaking device

154 functi Qlﬁea§cfzﬁBﬂﬂ§ cdOedoridy el agxééhy Iﬂﬂ@ﬂﬂa&[bility to
substrate ong the scri nes". A breakin evi ce
PP KRy CLERY GFackR etond TR0 hicKRers ST R the
of mblthemrmslemtr ate aotl. on';['hasdmtguegscuttbaslzncan form deep
functi.on "breakin e ther r.a t

S PEntAga e Rey PR ARk B PRL LS Sefh P O oracks
braakalﬁotheonbahedlsQQSioat@lQﬁm.th@ngpnfﬁcqxnﬁkﬁhe mother

Il Bep sy ateatighy

Figure 6 shows a structure of the breaking device
152.

The breaking device 152 includes 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 1is 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.
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or cooling the scribe lines or portions near the

scribe lines. Heating the scribe Iines or the potions

near the scribe |lines can be performed by, for

exanple, a heater, 20 or laser beamirradiated from gpo3s
| aser oscillator. Cooling an-ea in which the scribe
lines are forned can be perforned by, for exanple,
sprayi ng a cooling nedium (such as, CO2, He, NOto

the area using a cooling nozzle. 25 In this way, by
heating or cooling the scribe lines or the potions )
near the sdhiepRrorzhedeagel2ezotatasarednd prertical axis.

exiopneied biot toes 1 dé eSS ndzzeetHedt 2b2bhadiAskz 8 or tion
wi t hout nechani cal ]y applying a bendi ng nonent al ong

t hd 328 [AiSH@RVii&ed-30 The cool i ng medi um may be, for
exanple, a cooling 1liquid. However, the cooling

mediumis Sot imted.to a_ COO|i€% liquid The

cool i ng medPuffPnBPadds BPEFE38( 1 ¥R NDOBES 2™ FPIAY pREning
andnl eqehdpeThE, gisr neyaple f o eixasi 2, e oifEesS 3=t tangle,
air i u r__argon e | J.qui - a0r  exanpl e

wetE STt B BT enb RS PRen 1520 Bt o K E PR o ther
f osubsdrgite, 103 ababgnthe gemifbe Adoesghyespraying the steam

i gl d$e SH 1P 8 ik@sshows an exenpl ary internal
structuf% ofl'thelbonputer 149. The conputer 149

includes a CPU 171, a nenory 172, and a controller

interface B{3spr&PiRGNENESstéaf! dethd Ntdrife£ONPH &t which
149 are connected to each other . 10 via bus 174, The

nefbeyme¥ber; Rt rate JHarrPERdFat? idie FETibsnpines by the
149 rieakieigf aemiaeClibRi, Ngher veLt5cd hakeddlad tinning out from

el Rl 80T 1Rt e LGRS 1B WA D BB i W 10n
of the mother substrate 101. The steam sprayed to the
vertical cracks having openings in the order of micrometer
penetrates into the vertical 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 portions
152d4. 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 fdrmedu
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15 process program may be previously stored in the

menory 172 when the conputer 149 is shi pped.

Al ternatively, the cutting process program may be

stored in the nmenory 172 after the conputer- 149 is wMpg35
shi pped. For exanple, a user. pgy -download the cutting
process programfroma specific website on the 20

Internet at a charge or for free, and install the

downl oadedp REAGLANEHPatEE P Bk elfing AelRBeCBER or the
where the cutting process programis recorded on a

compeaEinge ¢yBice A8doigi ARGt HEB1tRAsHe nsEReamt | SheMedium
di say G BaY nd¥RiRgVirard d e hids® ast e ®ldd idiGemperature
process program may be installed tg the cgngut$£ fé b
149tb§7’ha§Pngh%rF‘P B2 tR\GRANG DX - REnPPBT L9t $ptd may be,
dripee: @%%n@&)a.ﬁ sgggmiig?bal \iv&ﬁleﬁlr O%}f aamffmﬁ? airreell udi idies team
nmenor . e may i ncl ude neans for settin

2 ot et t )

| | §¢ri bed. The means for setting lines to
be scribed creates 30 a programfor setting the |ines

10 be scribgd 40 D13l Hebsn ik1P: §8: 8L RLEa A " P&z eaking
based on information-regarding an ~arrangenent’ of a
pl deatiicey 152 anidt tbabbreakéng (deoviesahpt efunghiom athemeans

of f%gl P@éki‘ﬁ& trh%v‘ﬁoeflei r%%b@tli:raaclé 5109& 1:‘17113l Ecm%@g Yines".

28 ubstrates, presence or absence of “a space between
adjfabepekipgi de¥ipethay b’y Y kH@dsPfeSbruphRrepht dncluded

betiweahAHRRN b Whd pHéaEntatieflentiion Ras RN as it has
input_to the nmeansg for setting lines to ge scrlb%ﬂ. h
Thé 151 bet scPrsadinge ths Lo WMeLnSEPsFEaPafIORY the
f olscrildiindg 1angktr.al Féy etampiéd, Fbskaktiay davicefmipdreak
not her substrat 01,. | awi n he programfor
settﬂenﬁmgﬁ‘gxl FH§§%f8tBef§% r‘ifa'lboe"(.‘xggit easg Fﬁ%ﬁe%??%k%? hqating
I S orpossibhg the setittdidzihbnext pobeists nead the scgiibgllsines.
stroke. Herein, the "line to be scribed in a single
stroke" nmeans 10 one continuous line to be scribed
which is f dle@ddnidorthealdaribeodiingsplaf fihe PUPriqnf mear the
SURRLTIHLS fifedMd e Ui e ¥R WAL 8 for example, a heater,
or laser beam irradiated from a laser oscillator. Cooling
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, vexrtical cracks can
be extended in the thickness direction of the substrate
without mechanically applying a bending moment along the

gscribe lines.

The cooling medium may be, for example, a cooling
ligquid. However, the cooling medium is not limited to a
cooling liquid. The cooling medium includes at least one
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According to the present invention, it is possible 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 MDO035
taking out a plurality of unity substrates fromthe

not her substrate. The scribe Iline in a single stroke

is formed without the scribing cutter being lifted

fr 8 $ae dmd li%u%bst @ﬁée% & QB BB, St&F tesiigie 2@ chpressed
the end point of the scribe |ine in a single stroke

WhPRE - REeL YR 0FA%ID t TRenbiEEEd BRYRE aff@T %X%ra}e water

(meirni 84ned)neii@m t %éb@bﬂlﬁ@l Rbdiamt Mgy epél, FimMexeiple,
the scribe line in | e str@@ 25 The program
f oft §8?PFH6t%HE Pfnd §eb ases BRY 19U S ngl e stroke

and a programfor formng the scribe lines in the

ot oS, b RESHReELOMAMS o, hReMBYbe S habl et iuce or
subhbrabmpuuetlmg9netTm@ dompuee8 HMvsnaludes im@EPU 171, a
ﬁ\%ﬁ?ﬁ %edl{':{r?d fé) r ﬁggg%%g?r g?ﬁgzﬁg%gﬁﬁ ﬁ%St r ‘?:toﬁlponents

acc nd to an e resent
i nvemludﬁd The threcompyrtesf 14Re azgt ppﬁlglemt@@e§9 ieach other

NDQ§§ pus2Q74CcoOntrolled by, for exanple, the conputer
Herei nafter, a procedure for cutting the nother

substrate 101 by the nother substrate cutting
apparatus 408 memMddy bE7slesebi88dastmvdianst £pr RBOing the

PSR Tp, o O E ToSPL s SHOBLRb S Chesbingecer.
scmehemgestem)anﬁ a bueaknggpsbepssA@rngaemsaryThancuttlng
| PRSP PaE AR 1 parFned Y Thor S Pp e mdiory 172
seWhengnHemmpsterguaméehlppedLn@&ﬂenn&t1w¢l$1ahecutting
process program may be stored in the memory 172 after the
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
149byusinganinput device (forexample, adiscdrivedevice).

The installed program is stored in the memory 172.

The CPU 171 may include means for setting lines to
be scxibed. 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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of the nother substrate cutting apparatus 100 before
starting 15 the scribing step. Details of the initial
setting step will be described below. . After the

initial setting step is finished, the process noves ympo3s
to step 802. 20 Step 802: The,gcribing step is

perfornmed. The scribing step is a step for form ng

scribe lines on the nother substrate 101. The details

Xf shBet3akkli In%réégﬁ’cé\”dx: aBEengSS&f 'abgﬁagslt%’%weegf’adjacent

ter the SCf finished rocess noves
ou§t1§pswsbstrst:@§ 898: thﬁwé"i{?ﬁeaﬁl He sIr3re @eﬁé%ete& g8dacent

Thﬁm@%xﬁfsﬁﬁ!‘dﬂ& PliBRchhad Bd&P 1hputHeake ﬂ@ah@efox setting
not her substrate 101 al ong the scribe ljne

det&Prps 1 Perichikedi ndh& Lhneqitq bﬁes‘ife’gler‘fﬁgﬁ begswhich
MDage pB@nné\ﬁtﬂBr tc’iﬁtt@rﬁﬁl@ pUusheptiySof iunSthedhbsthiates out

d I nit tt] t ft
" Bhethe: Aivtheyr TietiRts atofe TafLevEls EhS PRopEam for
i nsetepng0thei Linbs tesbeisextibedhin rvtsiarglsuisdiroktes, it is

tlgéPISgi@%SI &' oneg ﬁ'pe lrl%et %Ql Be &gglggg ﬁ )%e%l%%&t hgtttoke

e pressure of "Co essed alr
i nHeremnai thecylindeto me)vscu@xbed]sud@ tsh@gi@a@tmk@ means

boexep&srg &.ﬁz 11%e %stbéoeé%qbea Nﬁ{él‘i’l:t% £0PHLE 1 S taking

scri substrate he t hi ckness,
napléi'llaapl'éﬁélf-ﬁg Qﬁ REleSUtbﬁér alﬁﬂshﬁ-o'ﬁ hekReT SBQ§§Gate
on the setting, the scribing cutter 15 121 presses the

not her substrate 101 with a predeterm ned
According to the present invention, it is possible

to form the scribe line in a single stroke. Hexein, the
"scribe line in a single stroke” means one continuous 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 point 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

Figure 8 showsacuttingprocessprocedure for cutting
the mothexr substrate 101 according to an embodiment of the
present invention. The execution of the cutting process is
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| oad. Next, a zero point (reference point) detecting

step is perforned. In the zero point detecting step,

the position 20 of the surface of the nother

substrate 101 is detected.. The position of the MD035
surface of the nother substratg 101 is necessary for
nmovi ng the scribing head 120 along a direction

vertical to the nother substrate 101. 25 In the zero

po [ fﬁ?ﬁ tor ol ves the
SCF?EF%g& %gd%%éo tomar posﬁ?ﬁ%%k%bngﬁfﬁgﬂpnnther
substrate 101. Next, a scribing head novi ng neans

(not shownyeRBYRarkhe SH ifidediesd £8P dawpvagd the §hother
vertical direction w'th respect to the surface of th

noEREstEatet 1Al J’YBthdEOtWPér?“chﬁé:Isactﬁ GRhG1Bgt ?@arﬁﬁus 100

| Swiin 1CeRt Aelsctibd Reepmiyhestegubstrate 101 and the
bearing case 126 is spaced apart fromthe inhibitory

axis 125, a position detection nechanism of the

scri bi ng hend ppytadureafsr dﬁﬂﬂﬁnﬁq the qnoshe'r ®uldtrate 101
scr b|n head The of t

SoPvothe Mesdtert BueR il Bhntaby ohiBalte, a¥e.dhdidtes o

posmlibnngfst@pasmaaxreaammcgt btepot has r@tﬂi@ﬁsraaw(e 41®1ﬂ,n1t1al

and .25 p%%%? q%t? GLiFQR i ndi cating the position

f

of "t'he sdr he “not her substrate 5 101 is
witten into recording nmeans included in the

control | er ste L0 ZEFRe Hﬁ'l@tiad.eé@@ﬁi seLPR.d Serformed. The
perfornmed as descri bed above. he zero point

detlBditigd Fetiingsherp ithe Skep bﬁcrrg sieddd NP NP Helpk state
”U%@iﬁéwoﬁﬁét@du$ﬂﬂﬁﬂééﬁikﬂ@@@b@arﬁidﬁnabbeforestaxting

b E0e STHHDThS FRep of DBRE Do E ReUTat | HEb SRy 1y Reps bep wil

Scbbbﬂﬁge&h@de@@ammafter, the details of the scribing
step 15 perfornmed in step 802 (see Figure 8) will be

descri bed.
After the initial setting step is finished, the

process moves to step 802.

Step 802: The scribing step is pexrformed. The
scribing step is a step for forming scribe lines on the mother
substrate 101. The details of the scribing step will be
described below.

After thescribingstepis finished, 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 1ines. The details of the breaking step
will be described below.
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Figure 9 shows the nother substrate 101 used in the
scribing step perforned in step 802 (see Figure 8). A

line to be scribed shown in Figure 9 is forned for
renoving the 20 unit substrates 1A, B, 1C and 1C MDO35
(shaded area) out of the notheyg substrate.. This |ine

to be scribed includes one continuous line, starting

at point Pl1, passing through points P2-P21, in this

order, andagrdhritheébr 88kithg B22p 1EEiSLshdd NBhe BQ@@e%%Qends
IS aned along the line to be scribed to form t he

scribe lines on the nother substrate 101. The |ine to
be 2sar.i red timdl wasinglaterd ity of straight |ines

(straight ne ,P1- ra l.Line

| he” Py poredpAnmgten  HhS ptar a0fs Ehgrini il Bafhing step
30 peirifairgied limes HeD-8A1l wisltlr dhegghtedamisbddl2- P13,

straight line P13-P2, straight |ine P14-P15, straight

line P16-PlI7, straight |ine P18-P19, straight line

P20- P21, sfThe ghthermub3ate 10dnds posilgiindd pe the table

Pl%.'ﬁz?qd %&q{éﬁ Q.j dd tt%ﬂllfle) Gquyved MXO35 32 lines

(curve I nes rough R1 e not her substrate
cutting apparatus 100 forns scribe lines along the

line to berperpbedsapd d¥ea@:b@%eaSaﬂptdaﬁbesguhfstih%ean air
101 along the scribe lines to cut unit substrates 1A

1BSYiéE PBoydAesr 1pftdfothe heathogin PodyoroT fhen 122 is
Uniste ts Waddd@ten Ivat Sods PO6hEDDi6hst HermMaidhtdbing0 the mother

BRSO LS, i e D o

st nwtg:let: subetr #46) P1' Bhsedl’dsmthalsteislubfg JehestéBibidng cutter

0
ponAioB gkl TR g LB A8 S 0TIV B i mneo
st dsaght | i ne P13-P2, and straight 15 line P16-P17 .

The unit substrate 1C is a portion of the nother

Next, a zero point (reference point) detecting step
isperformed. 1In the zexropoint detectingstep, the position
of the surface of the mother substrate 101 is detected. The
position of the surface of the mother substrate 101 is
necessary £or moving the scribing head 120 along a dirxection

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 scribing head moving means
(not shown) moves the scxibing head 120 downward in a 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 apazxt
from the inhibitory axis 125, a position detection mechanism

of the scribing head moving means detects the position of
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substrate 101 which is defined by the straight |ine

P2-P3, straight Iine P6-P7, straight |ine P18-P19,

and straight |ine P3-P12. The unit substrate IDis a
portion of the nother substrate 101 which is definedMpo3s
by straight |line P8-P9, 20 straight |ine P12-P13,

straight line P18-P19, and straight |I|ine P3-P12 . The

unit substrates 1A, 1B, 1C and iD are located wth

apphepkicatiginganesdt mgoeberwqrbsﬂjgw Q)letfé"l%\Qﬁ:idJing head

2B 5Bo N A B AL R e dps b DGPLE R Bt FhatgEace

pr Om’edhéend\tlhér ktmtﬁisﬂﬁmté)em]st apdbyesbegi)oil\mt Retection data
refere res,9 a 001 The

P PO tHed THEAP ARGt ReBs Sty surEret BB i frpiRE yostrate
120.0atig weipten &hetmemn:td/mg negnpdaciluded dovthemogtroller.

W‘%B enié& tﬁ%t'%%%‘i %%%Qs %}‘é‘%@o@ el egegc\érafagﬁabove.

scri AOVi N € pr rm ne
vvaitlng MDO35 33 p03|t|ontothe position at 0..1 mm

to 0.2 mm {rel ahdIPPEfo §Hamceeefectﬂ%mowehnisnea the

substrate 101, the scribinhg cutter gr esses
moEREALiRgHead BOYS NG MEAN HBANES '@cﬁ:ﬁcf-h %ng,b(ea@a},zo upward

suftbi£hLadt Ye £ADHhEA R 1&1 § PELON Qagtale@&ugaﬁot-.ﬂelén above
nmot her substrate 1 1 fix §%§ﬁf tablﬁg%s
coftifosgface, 2 Lag.mo riads he thlrd
driver 147 to drive the scrlblng head driving |inear

As the scribing head driving |inear notor

or,
14% “Bei %&I&r ivén>S e scri bi ng head 120 noves al ong
the gui de BereiBéftei( Stkp Ued2ailBoro@t ithve o$csibibe step

g% lc'hteﬁ”l d S eQMg (%2&: IRl 'ep%g :lTlﬂorbté A Hrived.
it strate 1 outsi'de ar€a o
P2 P3- P12 P13 and inside area of area A-B-C-D). Mire

speci fi cal pY gutBes CH¥wLkneerbtREr bstrate 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 1line to be scribed includes one
continuous line, startingat point P1, passing through points
P2-P21, in this order, and ending at point P22. The scribing
head 120 1s moved along the line 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-P3,
straight 1line P4-P5, straight 1ine P6-P7, straight 1line P8-P9,
straight line P10-P11, straight line P12-P13, straight line
P13-P2, straight line P14-P15, straight 1line P1l6-Pl7,
straight line P18-P19, straight line P20-P21, straight line
P3-P12, and straight 1line P12-P22), and a plurality of curved
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15 presses the scribing cutter 121 to the nother

substrate 101 and noves the scribing head 120 al ong

the line to be scribed frompoint P1 (point in the

outer peripheral portion of the nother substrate) tompg3s
formthe scribe line. 20 Step3b0Q3: The scribe line is
formed along the outer side portion of the unit

substrate.. Mre specifically, the control section

1491 R8s e5rkA® SGHed MY GidRignl & 1o the not her
substrate 101 and noves the scrlblng head 120 al ong

the straight line P1-P2 and the straight line P2-P3 to

form 25 thaesmbitber! isi®stratc@p cllQQ/innga@paQradtm l1iode forms
is formed_in the outer peri pheral portion of th

nofREAPELEdPLS 1988 TR &ingp & Hecaslqrﬂ-beﬁhéné’oﬁtrre&ks the
sembtna:lé@mm&m 1dme @mm@ﬂge Schmbéeuﬁa& t6 the unit

Al RESERE LBt 980 P TR oD 10 Aine TedhebBOTRg: upgarate

combaol section 140 noves the scribing head 120 such

that a track of the scribing head 120 draws a circul ar

arc MD035 - 34 having a center angle of 90 degree
(curved |i fheRupit Substr@d®: 1Bhd ssér ipoa tiiiome oifs the mother

f OEGBQtE%tEhQOQ%ﬁ{chpfsr 'dmrrpéa BY tchensefaia%t otRer2-p3,

substrate 101 specifically, the contTol

S eéttFéﬁrQMOlbi‘%%sp Ls 'h§t§é|1igbtnhln% L}’t]t:’Eszléﬁdt%tlﬁﬂeght line

”Dbhgtpil#bStTﬁé%xlﬂé- @ndsm&eé 188 sSEr p&t Odon | h@ﬁd:hlaZQ\other
alon%Sthe straight |ine P4- to.formthe scrib

i /8! Ié%@eb%o‘@%ml‘ﬁﬂes %ﬁ%’&q PHethe $orakert r?"tnr?e P8-P9,
OUEQ&algﬁmlmhﬁéaPlnglBOnsﬁfaiﬁﬁtnDiﬂ@FPEBHEﬂJYﬂhﬂ %@taight

et  ouithe i SER FRatRaGT A i a PRE Thgmother

andubsteatieh203dcwhbechgis eefdnkXD byl dthg ¢tmatghvedng BR-P3,

RZsEQaE%B%‘HH%e?%%LQ%,l%Q@aight line P18-P19, and straight
line P3-P12. Theunit substrate 1D is a portion of the mother
substrate 101 which is defined by straight line P8-P9,
straight line P12-P13, straight line P18-P19, and straight
line P3-P12. Theunitsubstrates 1A, 1B, 1Cand1lDare 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 moving 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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15 The control section 140 noves 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 R2). Step 1007: The control section 140 Mpo3s
presses the 20 scribing cuttgr 121 to the nother
substrate 101 and noves the scribing head 120 to an

area between the unit substrates to formthe scribe

| | BBs3h9B4 @B RO oS EoP At PN ffn 88 0 Sk dfin B dn ¥R upper
aC|ngPthe adj acent unit substrate 1D in the wdth

di FEEERER 6F ttﬁ‘@ mRithesupePriratecifd &hei SRELPINge cutter

251p9rb+88s8E the miites Rivgtastel A01VPH€a manner such that
speci fical | the control section 140 resses t he

SoRFbPRE Ut FEFLeDE 1Y CPREOTRLE AR Ge FOUEPRSHR O the
WDM@fEhtaEresfﬁBéi:bhﬁg henctbﬁaeml ainomge thplset1ai ghtA kioreroller
P6-P"7.to formt scribe |ine. 0p8: T

Coigcibones & R rion s ne e ER, doifer T o qrive
of thbedmtﬂsremg hielast dateiddlindaremotpedi4f6 .caRhkythe lseribing

Coﬁ%r8|d§ G nl&%%agrg%%gi HQ% %%&hg G?ﬁvgﬂtt%éelé%ribing

her substTat e scér
MDbeBd 330 hexesl2doaldokdet E@l@@r@@d 3% R3 to form
the scribe |ine. The control section 140 npves the
scri bi ng head 120 such that a track of the scribing

head 120 dF&G® HOR?t Formatdon RAVFFLRe ééﬁ&ee%Saﬁg?ret?ﬁ from

18@ndeaitees p‘iex(leﬂém Ipmf@ﬁ oSt Eﬁelﬂeahefhgusem&a% 101
secti on 140 ses the utter 121 to
S RuLeiTeoean et or e B2 thy Bt APRIS AN 1Rl dkoatls oF area

t onaB-areg .betMeea tdpeciFilcadialyst rehes chatr@lf oseethen 140
scri be Iin an i nn ort n_of, t he
S oBLBRapsntnd s ihd AiEketl BEANY EhfyStadE Suiidsee 102

Seahdanoddd tpreessesbuhg Isead 20y aa;cmgetrhd dineotbHse scribed

"Dk%{n %éykﬁtﬁft (Bt MANORIEdNBesibhRrAS §2E1dRDE the

mother substrate) to form the scribe line.

Step 1003: The scribe line is formed along the outer
side portion 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 portion of the mother substrate 101. More
specifically, the control section 140 presses the scribing
cutter 121 to themother substrate 101, and moves the scribing
head 120 along the curved line R1 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
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straight line P8-P9 to formthe scribe line. 15 Step
1010: The scribe line is forned in the outer
peri pheral portion of the nother substrate 101. More
specifically, the control section 140 presses the MDO35
scribing cutter 121 to the mher substrate 101, and
noves the scribing 20 head 120 al ong the curved |ine
R4 to formthe scribe line. The control section 140

e_s I at !
SC}IIIS%I hg' ﬁeggan%ggl}' : ;O%glgr%éq% IIeja%rc( gﬁﬁlq,fe K19 .
center angle of 90 degree (curved |line R4). 25 Step

1011: The §Q@bbﬁob'5”eThé fervsd i{‘néhfs%ﬁﬁed in the outer
peripheral portion of the nother substrate 101. Mre

spPerfipbaral PoEttomt Pél thet Mekher0 sHasdsade hk01. More

scgbebaqlc%qtltyer tﬂxalc&ﬁti&@ Jaithien aubspfageeé%@@@nbmg
es the scri 120 al on the st rai

v a
DL EUBEER L2 GonPhR Bt BaT B b 3E 3T O Lepah Wy S3. th §or 1bing
scheh@ lkoeailsnfotRedsthairtoviee PoHeps pherfdrnpahied @ribe
of éhe not her substrate 101. More MD035 36

& PFrcaIIy, the control section 140 presses the

- scribing cutter 121 to the nother substrate 101, and

moves the ggrlb h@ﬁg &%gl !aof & e GUNR | L{]Bethgsouter

to formthe's e con roI secti on
noves ipheradr mwn’gimmflzlth@ ubhtBerhsubs tiradek b1t he Moxe

SCQPQbag%tal%gqgl29her@aﬁt@of'sréa»ul%n 346 %Péyg@g the scribing

cen ree 5 urved |ine
10§9tt‘Fﬁel Ekrpgdre W‘ﬁ@h?-’é @ tal bhy Pﬁ@ TGS t}é? §eribing

POhERAN196 ADEngOERErcEMASE N3 R2 tbef@fmttrwksﬁﬂlaieeaine
10 i D and 1B. re specifically, the control sectiq

14Bh6r G8BEEOL FEIAMoIAY BOES! tho1 SEE Lo BeRgy 120 such
sulpabtabet #8dk avel tHW e r ildig oS Beladl Dgoheétakwd 20 dAlr@igar arc
thga%tlr g %h celnltn?t %]flzgl%l%ft %0 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. More
specifically, the control section 140 presses the scribing
cutter 121 to the mother substrate 101, and moves the scribing
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formthe scribe line. 15 Step 1014: The scribe line is
formed in the outer peripheral portion of the nother
substrate 101. More specifically, the control section

140 presses the scribing cutter 121 to the nother MDO35
substrate 101, and noves the sgfibing head 120 al ong

the curved line R6 to formthe scribe line. 20 The

control section 140 noves the scribing head 120 such

(oo 370kl O 60498 DRERALE) At YLD 11n0
sedtieo§onddF Fr s athd 4R Joyigs tﬁh@g sextitbdngl 2eado 120 such

Moihgh FURSTHA &£l Ghe A IBMRP nddie 134 | bi ng head 120
along the straight line P13-PZ2, the curved line R7,

t h&TEMa Ry R G HATPBEP IRV Ik 2 GiePdeT angleret (1§9 degree

st (augkled i1NQIL REP -P17 , the curved line R9, the
straight |ine P18-P19, the curved line R10, the

straight line P20-P21, 30 the curved line R11, the
strai ght | isntepP3tddd: atHet h:ens:ﬁ:foai giﬁct:ldmelzfilZpPBEséﬁ the

thiso er to.for e,sc beI St.ep. 1016:. The
costrapiD. FRs 2 5PoFhe kPRI R g 101 %na moves
f ortimet sonibinghe st A20et ¢ iamcareas ptiwderP2Be dihet substrates
scrlb h t b rj pgaﬂ
126 tg@? ﬁe€grge%‘g]t¥ie$(?ﬁ neg %lm%?%npggflg fc'o%]gtiggq 1 ni qu the
t handdr puPAg§rotes. 1Rsarhdih bliforeepreddblicahlpudihe control

108 cthilde aQipt Pgless§§0thenséﬂ9b@ﬁ§8é@§tébemsfrﬁcb'ﬂwa mother
cutter 121 to the nother substrafe 101 without the

pr 839FtEats I ARt OseDsthrat 8c1HP1ng Bppfi 40P leRg the
SCiithlanghautitiere Bal i3eivdg AdtneroHeptiRd-ivand imeves t he
scribing cutter 121 frompoint Pl to point P22 to
formthe scribe lines on the nother substrate for

cutting thstem tLodobsrhat esribe 1Hne {5 forndd ioutthaf outer

thf)eripheral portion of the mother substrate 101. More
specifically, the control section 140 presses the scribing
cutter 121 to themother 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 1011l: The scribe line is formed in the outer
peripheral 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 scxibing
head 120 along the straight line P10-P11 to form the scribe
line.

Step 1012: The scribe line 1s formed in the outer
peripheral portion of the mother substrate 101. Morxe
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not her substrate 101.. 15 According to an enbodi nent

of the present invention, the control section 140
controls the scribing head 120 such that the scribing
cutter 121 is pressed to the nother substrate 101 angypgszs
the scribing cutter 121 is nmowgd frompoint Pl to 20

poi nt P22. Thus, the scribe |lines can be forned

wi t hout the novenent of the pressure to the nother

sulsblated RahRg tRdSPSHELesL &&Jnei%t prés gégetﬁé) scribing

t he SCfIbInE process for formng the scribing |Ines
cafulé ex £8.themether subsdragerl bb. ppAdYvamthe scribing

f ohged @not Qsonﬁtmé SUbAdd aligeVMREN@Ut £8Pm A € dd¥8 be line.
e sides of the nother substrate.

i ne reachin
ThilBe ERE LRGN S S0 rdle TS NG SFEHPRY PeRcbdiAfy Such
di thdeda thaekto® tHe M8 HIGd head 1D0| @rahe SHidular arc

es .are beln for 0 Th lurality of the u
subSvilees Settas Hniten ok ol et I i dhd Shst .-
substrate 101 Wi th approprlate spaces t her ebet ween.

MDO35 38 o
mot her SuEs) {(?l%t)f?%sé\% 8 e es%?l r%eé;Plon% the outer
pesﬂ@ﬁ@qrtm%t%@ theoRothes Sm*wrreaf&) ‘InChbe hin o shids trates

Su%tarrﬁifa10hof$§péwﬁcm§etﬁerdoble&dl é@é{@&'uag%esses

scri bi ng head i's noved 1 ne
scithgerCk P ing putherst?l ge 'FIP?ﬁé’é’télﬁ—ItWW%%@ 101 and moves

subgkr atke 1b1’ﬁ@e nelale 120 A o ithed stReliy#esS 13ne P12-P13 to
pluralit straight lines (straight I'ine P51-P6 7,

stf&F&ht%FlﬁgrP@? R€- 10 straight |ine P53-P54,

strai ght |ine P55-P56, straight |ine P57- P58, strai ght

P61 Poa, SOPEPRP I nEPeSCPEaS Line: thitqiidt in The outer
peripheral portion of the mother substrate 101. More
specifically, the control section 140 presses the scribing
cutter 121 to themother substrate 101, and moves 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, thestraight1lineP16-P17, thecurvedlineR9, the straight
line P18-P19, the curved line R10, the straight line P20-P21,
the cuxved line R11, the straight 1ine P3-P12 and the straight
line P12-P22 in this order to form the scribe line.

Step 1016: The control section 140 finishes the
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P65- P66, straight |ine P59-P67, and straight |ine

P67-P68), and a plurality of curved lines (curved

lines R21 through 15 R29). The nother substrate

cutting apparatus 100 forms scribe lines along the wupo3s
line to be scribed and breaks 4 he. nother substrate

101 along the scribe lines to cut unit 20 substrates

2A, 2B, 2C and 2D out of the nother substrate 101.

The: g de 1901 alrfe 2 H@ PAIdd Uk Poddve pw3 her
substrate 101 which is defined by the straight line

P67- P52, 25 straight |ine P55-P56, straight |ine

P60- P52, angeSkiiBiing he@dPRdvPAg medA8 MoV és the scribing
substrate 2B is_a portjon of the nother substrate 101

whif@? g & 2ferihddpPrate @Mt WaieisRasgion to finish
st ndieghicdiviemPErd760, straight |ine P60-P52, and

straight |ineP63-P64. The unit substrate 2Cis a

portion of the nother 30 substrate 101 which is

defined by Asheshsiwnaibghts epse 1REB: RIGougdt rid fht thenecontrol

%eﬁgg-onﬂﬂfh PRk oldlefde +RE35 E?égbﬁpscﬁgzgﬁ:gbﬁl i ntfekhee mother

unlt substra ortron o
notsnnéqstrm&ﬁdt witboubhtled pr@aﬁfﬂmé@ bhesnetheghtsubstrate

Il 1§ 1PGGHS%a w%e xSV g:.mtﬂélnelﬁSEb 8‘@{3 J.nterrupted

strai ght "l'I ne , and straight Iline P5

comnh MO i1ie BAF PG tiRr @ Hinem Raind P15 qozpomt

t 0 e vPtfAm adﬂzestsrcatﬂ)elqll@w JMase tntteafecxr ishirrsgtrate for
head 120 along the straight |ine P51 P67, th

st CA PG ithe peitpsabstrpdes tfaql PrnécRQQHdth% out of the
st mitglr |duss P01t he curved |ine R22, the
straight line P55-P56, the curved |ine R23, the
straight line P57-P58, the curved |ine R24, the
strai ght 1AddorliPsOt @@, etihed cueved ]l theepRBSenthinvention,

st ftﬂeggbnkkeﬁ gggfggg,u%%n%%&gdtﬁé N&4find B8aa 120 such

straight line e curve
that the scribing cutter 121is pressed to themother substrate

101 and the scribing cutter 121 is moved from point P1l 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 mother substrate.
Thus, themother substrate canbe prevented frombeingdivided
into two or moxe 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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line R27, the straight |ine P63-P64, the curved line

R28, the straight |line P65-P66, the curved |line 29,

the straight I|ine P59-P67, and the straight Iine

P67-P68 in this order 15 to formthe scribe |ines. MDO35
The nunmber of the unit substrates cut out of the

not her substrate 101 is not I'imted to four our.. The
nunber of the unit substrates cut out of the nother

substrate 2 or |
SUbSL 1ol e YR PP SRbs LUIE! BABEOITEE, notnen
outsubista@ ale 10duysedalesthe GextelmpiHeap Ressiomed in step

10Bg2t %eel Fogute bg S @l %@L inétﬁ@f”?@lbsﬂ_f‘&técfdp' %e line
head 1 is noved al on l'ine to be scribed

f ot "??1§°§éPie§ei~°r faegedn %S%Fﬁépgm 120 é-Sllﬁqved along

Thenlel Nenéx dBeSEdr DRH tBCEoERIhR HEHIBE It on the mother
strai ht lines (straight line P 70-P71, straight |ine

p7 £! ratey strai ght line P73-P 74, straight line
P75- P76 straight |line P77-P' 78, strai ght i ne
P79- P80, st.a gmn | ine P81-P8 st.ra

[
P83- P84, str&ight"sihe P85B8gPeg A dﬂ{gﬁﬁ @ plurality of
PE 426691 Yenagh( st abgPBE 4 RE P5 106l gt rd 1 tet PEBCPS0, P52,

. : o L oht L - '
po3 tpg iy, FLES Y RadCafpan gie 1 d Bllboh) Weraignt 1ine
POPSP9858st ralixpitoht nkimgoPBROE@60 . statxiagight | hen@1@60-P52,

- P%Q;?:’ai%rtaiﬂﬂé delrl@Ga?st)gaZgh@rlq_r% bak0bka4, |é1‘:5.eaf&11_7 line

urality of curved |ines (curve I'1'nes

5 R@@)‘?ﬁﬁouﬁhr%@)‘t 1iﬂ?epﬁ8r%7 Ak eERpégRbtkinRy P67-P68),

appacekup1te81fieynss servde 1ines @wred N8 ds'&210 the ough
scri % d and breaks the nother substrate 101 al ong the

sch ‘lines to cut unit 10 substrates 3A, 3B, 3C, 3D,
3E, 3F, 3G 3H, and 31 out of the nother substrate

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

101.

The unit substrate 2A is a portion of the mother
substrate 101 which is defined by the straight line P67-P52,
straight line P55-P56, straight line P60-P52, and straight
lineP63-P64. Theunit substrate2Bisapoxrtionof themother
substrate 101 which is defined by the straight l1ine P55-P56,
straight line P59-P60, straight line P60-P52, and straight
lineP63-P64. Theunit substrate2Cisaportionof themother
substrate 101 which is defined by the straight l1ine P55-P56,
straight line P59-P60, straight line P63-P64, and straight
1lineP59-P67. Theunit substrate2Disaportionof themother
substrate 101 which is defined by straight line P67-P52,
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The unit substrate 3A is a portion of the nother
substrate 101 which is defined by the straight |ine

P71- P72,
P8s-P 71 a

15 straight line P 75-P76,
nd straight |line P91-P92 .

straight line
The unit MDO35

substrate 3B is a portion of tlge_nother substrate 101
efined by the straight |ine P77-P78,

i ne P81-P82, straight |ine P88-P71, and

St 3k GfAlgnt! 104 P@%SP@%; ke W 13HBSHE } 6 8C Ay traight
porpFonE%f thenot her 20 ébbsﬁ%g{e 101 which is defined °
by lipe $59ziP§Ht- | i ne P83- P84, strai

which is d
strai ght |

strai ght |

ine P88-P 71, and strai ght

ght |ine P87-P88,
line P91-P92 .

The unit substrate 3D is a portion of the nother .
substrate THe eprtre} §ed’éfli%ﬂ4%ypr§t%%5gﬁ¥‘el$?ﬂ'eibmg cutter
P712R720 ti1sd mit@lr ki1BetP4dbePlob.andd nakgBt thé cribing head

a

P93- P94,
suggpr N

3Ens 53 el P PELRES fothes Skt hipe 767 252

whithle cardefli hige R21 hahst sarghthlti hen®7A5 37854, the curved
i ne, P81 trai i P93- P94

I ﬁgepétgggg)é%. iﬁ%%%sn:ll’ _t}n%u‘bs %lreatcéj rﬁ%rgljsl lpe R23,
portheosit odigiht limehd 7-BoB s thteet cutvedvhinehRi24 , ddi¢ sdédaight
by 1t apaht L P84 S}h&isqhts il -
Ps%gagﬁggeﬁgwgﬁbbl|ﬁ§§%53-P33%%’Eﬁésg Bid Hhe Pe0-PS2,

N

8, stral
P9thepggrveghk

mYhek r3Y

line P71-P

substrate
P'??-ﬁof@
P99- P100

substrate
101 which

St @R altlRe cBE2H8 4f
3C, 3D, 3E, 3F, 3G 3H

and strai ght

MR R2GuBde stEadghtsling el b di titise curved

bsthat Etﬂgiﬂﬁ\’ﬁ' thné speefpdied dhe tdiawdd aiiglt r2s,
72, straight line P 75-P76, the straight )

|| koepBbrpight e 9%@36’6641*—11%&%@%1 Linge2 Py Ll prraight
Tha inai P59ubstyr ahfd3thé sserfDght Min®fpdhepe®tiieithis order
101 whiﬁg i§HQefined by the straight Iine

O SCGHES i

&8581- P82, st

rai ght |ine

and straight line P72-P8 7 .. The unit

Aol 0,0 0 T PR Gl o motner

st sabgltraltienk0 P45 188 ldmidieght o Ifiove .POGhpI0ONbea0f the unit

| and 31 are

appHBperarE $yQcOF more.

out nine

line to be scribed is formed.

Figure 12 shows the mother s

E—ll?é Mﬂels%fﬁgtﬁta@@e %lh%%y be any

ocated wt

ubstrate 101 for cutting

unit substrates. On the mothexr substrate 101, the

The scribing head 120 is moved

along the line to be scribed to form the scribe lines on
the mother substrate 101.

P77-P78,

The line to be scribed includes a plurality of
straight lines (straight 1ineP70-P71, straight1ineP71-P72,
straight line P73-P74, straight line P75-P76, straight line

straight line P79-P80,

straight line P81-P82,

straight line P83-P84, straight 1line P85-P86, straight line

P8.7"‘P88 1

straight line P88-P71,

straight line P89-P90,

-
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t her ebet ween. 10 The control section 140 presses the
scribing cutter 121 to the nother- substrate 101 and
noves the scribing head 120 along the straight line

P70- P71, straight line P71-P72, curved |line R50, MDO35
straight line P 73-P74, curvegq ine R51, 15 straight

line P75-P 76, curved line R52, straight |ine P77-P78,
curved line R53, straight line P79-P80, curved |ine

Rséftxaﬁ.pfhl Qfﬁ ﬂeP%%l E’%Eaé&ﬁ \ﬁﬁgﬂ%g§85§94 %tr?i%ht line

stral ne P84 curve stra
P85?9I586’960urs\ﬁaiillghfe e P%?T%%htsnﬁwhg?lmss P99-P100,

Curs\t%‘h'g‘hrtelﬁ?e pibhaipdb |é1ﬂealpg%§t Pidd p2Q gy Vﬁﬁld'ét&%lght
R59, straight |line P89-P90, curved |ine R60, straight

| i AePRB PRL0Z)r pEG 3 PREIRGEILYRE ﬁ}’ﬁﬁ?dl%lﬁ’@ﬁ:’@gui‘-"gﬂd lines

CuRrw@d third&gR6&669t.r ai ght i ne P95- P96, curved line
R63, straight |ine P97-P98, curved |line R64, straight

line P99-P100, curved line R65, straight |ine
P101- P102, Taer medh2s IsubstkRaGe S:tllt&h.gtlgt alpipraﬁaI%YJ%- R®0, forms

and st.rai htlln P87- P10 in.this ar th
scrsicﬁertﬂ | gr%es toﬁ’é’ SE;” g‘liﬁlée Er()ocgdﬁr%%rggcoraélﬁgrtegis the
anmewb@dlmmMstnatarﬁDknainng thwestrbpe Lhmesctiobeut unit

' | '?s%%sf& @ 3RA By, 3@ My ngel NGESCHEDI By hejt %%Oout of

35 10 fo | ow’t he ‘curve Ilnes suéh"that d scrib
I|ﬁ@ef@Pﬁ@@raﬁﬁﬁghiﬂﬂﬁwﬁpkhrectlon is linked to a
scribe line to be forned along a second direction
different fromthe first direction with a curved |ine
(f or NDO3Bhegunig, subsdrate SR dfr GugRTéiong of) thepgother
eXgtipls@rate B0 PHHidODs Waihed be ﬁﬁé/'blﬁgagbh@_c%i@@ PofL-P72,
scr.i I rec

barsEPdeRto LifE STPaPdhe TRateRt plis PO ot traiont

pandhnlectot-Pdhe FTheairghi shbaer Pde BB i{<capoved ilonnef bhe mother
%sub‘s@?ca Q6 Phar3es 1 QM Y £556% LREaTEHLP I p77-P78,
straight line P81-P82, straight line P88-P71, and straight
lineP91-P92. Theunitsubstrate33Cisaportionof themother
substrate 101 which is defined by the straight line P83-P84,
straight 1line P87-P88, straight line P88-P71, and straight
1lineP91-P92. Theunit substrate3Disaportionof themother
substrate 101 which is defined by straight line P71-P72,
straight line P75-P76, straight line P93-P94, and straight
1line P97-P98. Theunitsubstrate3Eisaportionof themother
substrate 101 which is defined by the straight 1ine P77-P78,
straight line P81-P82, straight line P93-P94, and straight
line P97-P98. Theunitsubstrate3F isaportionof themother
subsgstrate 101 which is defined by the straight 1ine P83-P84,
straight line P87-P88, straight line P93-P94, and straight
1line P97-P98. Theunitsubstrate3Gisaportionof themother
substrate 101 which is defined by the straight line P71-P72,"
straight line P75-P76, the straight line P99-P100, and
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121 to the nother substrate 101 and noves the scribing
head 120 along the curved line RL to formthe scribe

line (see Figure 9). 10 Since the pressure to the

not her substrate 101 can be noved such that the MDO35
scribe line forned along the fjyst direction and the
scribe Iine formed along the second direction are

linked with a curved line, a danage to the scribing

CUtstt%raijggx]t §§H§e§7EYPg7Chaﬂ9§ I%%b@'tg%‘ité QR 9f g‘%ortion

the scri cutter 1 fromt first direction
t hesthedpthey sgbisdmatenl Bk V@édl!i’céa defiippd bmt%ﬁmalght

a pafde ph7Lbeg! ld\?xéﬂ#{enﬁélﬁ@ﬂﬁ@” \é%@allghrteﬁﬁ@ BYlpi00
Rb). 20 The scribin ead 120 starts formn

o lAnGES 1 ALY LA EAANE L Fhermn A eubBREREE Mokt pRpTtion
14 freMesndtitter sabiskiragehead whid@nsus rﬁéﬁ'hﬁ{edi thé&traight

line is r the curyed_line Ra bﬁc

SRt ettt 1 55T S anent e PEE T PBE A Ta1abt LEpganar oo,

aI @ng atediyRd 1lime Pildi-di8 mastThs yoi hisuBktatk PeANt3B, 3C,
i gst ead hei r 0

ot A e PFnats o8t et opa Ca o PP Rstpr Lapg spaces

poddidriebetweemr.-event a crack from being formed from

point Pl toward an outer-side of the nother substrate

101 (side AD of the 30 nother substrate 101). For
exanpl e, wh&g ¢prtre} isechionl4p pressasl theopgrihbng cutter

curnadthi fige mmﬁé%g%xa%nio Plarﬁm thovR! BheFsor iﬁlﬂé head
possi ble to prevent a crack can from being _fornmed on

thd 20 papRatthe RETPAIPE Lhen Y 0-F7ds SFR@AThthbine P11-P72,

Cordurile s Q(itnleo RS540 sEreagHitha iser ipizng acaduri2@ 4sle R51,
that, the_ sc P%hngggs forned. al o
e

Rb S 1 S A RS R B e L5 e,
curved line R53, straight line P79-P80, curved line RS54,
straight 1line P81-P82, curved line R55, straight 1ine P83-P84,
curved line R56, straight line P85-P86, curved line R57,
straight 1ine P87-P88, curved line 58, straight 1line P88-P71,
curved line R59, straight line P89-P90, curved line R60,
straight 1ine P91-P92, curved line R61, straight 1line P93-P94,
curved line R62, straight line P95-P96, curved line R63,
straight 1line P97-P98, curved line R64, straight 1ine
P99-P100, curved line R65, straight line P101-P102, curved
line R66, straight line P72-P87, and straight line 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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5 point P22., Wen the scribe Iine is forned along a

curved |ine which passes point P12 and point P22 in
this way instead of being forned al ong a strai ght
| i ne which passes point P12 and point P22, it is MDO35

possible to prevent a crack frgm_being fornmed from
poi nt P22 toward an outer side of the nother 10
substrate 101 (side CD of the nother substrate 101).

Fol, fgﬂ £, (\)A%\AEBE ohgﬁ e hbe lf‘d}.e %Qé Mg, Qéggg 1bASmere

curve I'ne sses poi nt P12
i s thes gipliag @erm@\m of ctmcpeqrrldwmsemgl& errPecisOn:hanged

the ol @l @htebich®n Bazaﬁiél i8 tﬂeté@zéféh’é"fﬂnétﬁ-m to a

according to an enbodi ment of present invention,
a CdmsiGtdOroraslird Beite e&rﬁi&h{c life PorRat{Hrwd line

t heigcr ithe |ddh&&oﬂn%etd'tﬁ.o§9|1m0 t;ﬁtefdsﬁissh:hé heeribving cutter

formation is not limte { i exagﬁ g bFgomt 0
st drt! FReHO M S&Psttﬁete ? ¥esphe T HPing head
outlao aebmghehel cpefedoningé Rbhetonbdhwrtiselbsdriie 1 (see
. exang point Pl), and the point to finish the
Ray be in the outer peripheral portion 25 of
the nDther- substrate 101 (for exanple, point P22)

Fi ,
(320 L0587k s pPAAERLE o0 R PR RhL o8t 5 E0%01 can
petiephevgd guchi hatoth@h%ChbbﬁellﬁﬁmﬁnﬁmﬁQaQIMDQfﬁhe first

eX%ﬂR@%tﬂaﬂrﬁn&“khea@%rfﬁgfPQthfbgﬂe%?éibﬂ@ethe second

formation may be on_an outer sid her -
suldiestd opo prEr dilnkeda itk pawved ine F& damage &o the

t he RAivilng eutkakt 1hmec£@§é@tuyora ehahbe $AMtRE didd¥®Sion of
may _be on an outer si de AD of substrate

IO ETEr BT HRp CUT LS 1AL BEP™ thi 1T JOFRC BT foh o secona
t h@iMa@d35 ord4an be reduced.

Figure 13 showsapartof theline tobescribed (curved
lines Ra and Rb).

The scribing head 120 starts forming the scribe line
frxrom point P1. Then, the'control 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 andpointP2, it ispossible
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
is formed along the curved line which passes point Pl and
point P2, it is possible fo prevent a crack can fxom being
formed on the straight line PO-P1,
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formation may be in the outer peripheral portion of

the nother substrate 101 (for exanple, point P22).

For exanple, the point to start the formation of the
scribe lines may be on an outer side AD of the notheypgoss
substrate 101 (for exanple, 5480int PO , and the

point to finish the formati on nay be on an outer side

CD of the nother substrate 101 (for exanple, point

P23).. Furthernore, when the scribing head 165 is

used, a 10 response in an adjustnent of the | oad
transmi tt edhes, e captrel §§ctdorek4aneves Fhsesphdleing head

fagbo Thes t\MA%n thiae spreseUneneofi st Formed BlBagC¥hkeurved
121 i s nove froman i nner side ortion of a l.lnlt

suBdneaRb éPd ahiBLFRES st TPy ot W ST ikG Admes at
tO bﬁ@itoybeglpmgésﬂ?ﬁﬁ@s@@ﬂ%é Olﬁhrﬁef itshefqmtéﬁ?ralong fzfurved
trate 0 e SCr n t er
§ b WEicR Biposes prsht Phz natindtly ke fh thibiins thstead
scbEbbﬁ@nguEbemeBZhlbmgnnvedranghthdlnetwhiphrpphsealpoint
i.on f the bst
Corigs Ap3:RPeBE 39 cah BE R SR i el q Btk exom
pr @estmgefmsnemfmg: oot aaa tovandas. ow_i@rsae@e folfc‘am yother
whehyihe o5 38 e '1'8'1”$s9HU &b d2lthe MOMEd: Qhbdeided 101). For

portions o I'tne to be scribed (straight Iine
P1emampder, v@@elm rBeREcTdbeaildhe Hisnéopmers aleggy e curved

l'i ri%nBthi@:W ﬁﬁgsbbnﬁoBﬁt BYp V&l‘i’d'pbcﬂ:ﬁlﬁ‘bzﬁt rlad glt possible

line P10-P11, curved line R5, curved lin
curtPeBIPVRBRE, CEBFK| ﬁh?mwwwéprfﬁ% on f&}ﬁ\?&&%%’é‘- line
R8p2aumpead |ine RI, curved line R10, stralght l'ine

P20-- P21, curved line R11, and straight |ine P12-P22
(see Figure 9 for above-nentioned |ines), straight
line P51-Pa7theusacibingestedl acsordiigiat tbiae A AEMEnt of

EE%%Q?EQSn%OaW@M%? ddn¥ss orrc‘toﬁggﬂg %Mﬁ‘? to start

curve curve I he
| i theRZOrmattigingf thaesPBib@cPines pnddthe peipty to £inish

curyRd ddria tRef i HtONli il .PES- P66,

For example, the point to start the formation of the
scribe lines may be in the outexr peripheral portion of the
mother substrate 101 (for example, point P1l), and the point
to finish the formation may 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
of the mother substrate 101 (for example, point P1l), 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 P0), and the point to finish the
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curved line R29, and straight |ine P67-P68 (see Figure

11 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 theypngss
nmot her substrate 101, the presgure applied to the

not her substrate 101 by the scribing cutter 121 can

be reduced at any place. Thus, wearing of and danmage

t .

| ARAATIRAPoRIT b clhaSpl fineloBEgasedy dhllener
pesiubgtafatel @1 (§oz- sxamsieakpﬂgnétapn-leréquafetwple the
th oq.%tta'tbSSQQIEhﬁh@r%M‘tgioﬂ S ther beriBd 1inét &y be on

be described. 15 The breaki'ng

80 see Flgurge%&
st@@ P§t9ér$b¢ oif tthe mether substrate 1Qh (fiah ee@ple.

scHAet pags Eﬂ&”@l‘ﬂetﬁk?ir@@r’cob)fﬂnﬁ%hs‘%hbbfaﬁmaﬁiéﬂ may be on
After the scribe lines are forned al on

20 3PeOYELTpBHde TR AH e H‘@tpéﬁpéPBFEthﬁt %l‘cfH’I example'
noipamhtswpgtyr.ate 101 expands is sprayed to the scribe
lines. Steamis sprayed fromthe nozzle portion 152d

of the breaking device 152. By spraying steamto the

scri be |i nfartherimozal, ehaokshe 2Zkxrilmmadpeladrbbhies used, a

scrli e e t hi S I i f.d
o RIBoL RS T R U 8ol R Ped 18 e
verstqroéulncgrcactktseh avilraprobemadgstast ¢ hél‘h@ISdefthﬁ the pressure

fo‘fﬁ% %Erﬂ%ﬁ%‘if&ﬁ@@ei 'itz(i f.@ﬁo\’r@ﬁtfﬁﬁ aﬁr By é:{‘dé‘ portion

capl ary hendnenon. penetrated |iquid expands
( veifumenip S@%ﬁéﬁﬂt@rﬂr aarﬁ’élltﬁﬁ%ld% Rervéppiafaa upifigpbstrate

ar g Lxh e puai ghethe ;k&%&%kaaee dothlRe sbderate 101,

substrate_101. The steam nmay be sprayed to the surface
of Wel?Rt fo 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 R1l, straight l1ine P4-P5, curved line R2,
curved line R3, curved line R4, straight 1ine P10-P11, curved
lineR5, curvedlineR6, curved lineR7, straight 1ineP14-P15,
curved line R8, curved line R9, curved line R10, straight
line P20-P21, curved line R1l1l, and straight line P12-P22
(see Figure 9 for above-mentioned lines), straight line
P51-P67, curved line R21, straight 1ine P53-P54, curved line
R22, curved line R23, straight line P57-P58, curved line
R24, curved line R25, curved line R26, straight line P61-P62,
curved line R27, curved line R28, straight line P65-P66,
curved line R29, and straight line P67-P68 (see Figuxe 11
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MDO35 46 substrate 101 by the breaki ng device 154

(see Figure 7). Furthernore, the nother substrate 101

may be broken along the scribe lines fornmed on the

not her substrate by 5 applying a pressure to the MD035
mot her substrate with the scrifg _|ines have been

fornmed thereon, froma surface opposite to the

surface on which the scribe lines are forned..

Furddie iy 8pokRe menitibindg ASadsT8Y kRe! ¥d8a2td a8 sdbing

oscillator, for heating the scribing lines using a

| aSt45ah2y (fare ke diedie@fn in the scribing head. The
scribing head 120 may include a |aser oscillator for

dryi ng noi exanpl e of the enbodi nents of the

ture.. An .
pr esent in&@n?ﬁ&ﬁ WEE . nW8eBebhe qecEIPhRE GbblRr vi3h scribes
r eftéveencehée o sl-?itg;.trtheg 1804 t%@pr%@rsilgéaﬂ' ﬁbQie%(r)tzd ’ﬁﬁca mother
e ipent, s in,_Figure an t eps an
ot yDoTEgre AR ok "hd b thg St ee3 120 B S fejfucea at
"f eyl ppede Sthrushewéanbsgolf dibdanbgertostibsseatibing cutter
St 8 caLr a e (o] O akin he
ot Can e EAPRRERskel Pallcthe hop PRERY' SGEEE 1y pan ve
t hedadH y19e8d dorr ¢sdomds nexindtad tfiawe ' forning a
first scribe line for cutting a first unit substrate

out of the nother substrate 25 and a second scri be
| i e 3f-oPTedingy s¥ePecond unit substrate out of the

not her subgkratiaa#t Vi fifle a8 IRIIW €0k 0 tiRe BPEARING step
substrate t.hout the pressure to the nother substraie

bePRGEOFREEr AipSEsP HR& &L 90T5e Bbottdrl dfdassrdbed.
cutting nmethod of the present invention is not

limted tothe e di ment _shown _in Eigures 8 and 10.

The presen?hF%ﬁégﬁiﬂgs %p%ﬁgﬁ&é@rgﬁ?éﬁﬁ%ﬁggggersd%strate
pr d@ddwrid&haghleosgrade’ fidmesn ¢ olrime ds dhielk@oni @S thie scribing
MX32p.

After the scribe lines are formed along the line to
be scribed, steamof the temperature at whichmother substrate
101 expands is sprayed to the scribe lines. Steam is sprayed
from the nozzle portion 1524 of the breaking device 152.

By sprayingsteamtothe scribe lines, vertical cracks
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 order of
micrometer penetrates into the vertical cracks inacapillary
phenomenon. The penetrated 1liquid expands (volume
expansion), 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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47 the nother substrate", "breaking the nother

substrate along the scribe lines", and "formng a

first scribe line for cutting a first unit substrate

out of the nother substrate and a second scribe line ypg3s
for cutting a second unit subsjgate out 5 of the

not her substrate on the nother substrate by noving a
pressure to the nother substrate wi thout the pressure

t 0 suditrBidiero B UPsti1ed GHRRthd MSF It S Bd& Figure 7).
performed by the steps included in the nother

substrate cutting nethod. 10 As descri bed above,

accor di ng tFadthenmter thehsd e subkttiriare 181 hed, BE broken

the present inventiaon, the scribe line in.a single

st raoJkoél%gtﬁ“eoescfroJr -INeS i meh e stg}‘? s here S‘&?F%Fate by
si rgipd witrpkepresfers tm theswbthsrrsubes trate varethe scribe
f orys faki 0 [ nif_ substrates out of
R L T i pot o L SR
st rtidlee sur fagreeah whidlouthe hecsidye blime < W terf dgiad).

lifted fromthe nother substrate fromthe start point

of the scribe line in a single stroke to the end

poi nt whi | EFutidermers,r sheosertbimyg hgad sidysipgludesa laser

keplsdiMBidtod B6€)ndd9iMd RBeSs @ b0y Ntin@fs §88ng 1aser beam
scrlbellnelnasmg\le stroke_ to e end om?..

t
Acdordiefst ©F ShE ot flePEUBSTHREBICHERANG HitF g¥ing head

t ha 2o esgntinoMRIY iDMaddie dddistldr iod iy Bty Mdidsture.
second scribe line can be forned w thout the novenent
of the pressure 25 to the nother substrate being

suspended. Aflarsampteeo$ thelembgpdipreotesst thepregent invention
form t.he j | 4 an. . reduced.  FEurthernore,

{ A he® REdribdd MR IR T8I ce &8 FITIS and
suB$t-rate since cracks do not reach the sides of the

not her substrate during the scribing process, and

thus, the npther 30 substrate is less likely to be cut

by a forceF§&neramedenpyinahhexembedimenttghowmsing Figures 8

reswd 10t sitepR0osdDladrd Qﬂ%E%YQ@TOI tthe oW a016 correspond
Sul%sotargégp:ffggm o?tlmll%gd%t\{é ggr ii)gt.'l.?.ntevs\oonotr:henr%g(teher substrate”.
Step 803 cori:esponds to a step for "breaking the mother
substrate along the scribe lines”. Steps 1001 through 1016
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 line for cutting 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

interrupted”.

However, the mother substrate cutting 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
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portions during the scribe lines are forned. MDO35 -

48 The unit substrates may be, for exanple, glass
substrates. However, the unit substrates are not

limted to glass substrates. The unit substrates can Mmpo3s
be, for exanple, 5 quartz subsg7ates, sapphire

substrates, sem conductor wafers, ceram c substrates,

or solar- cell substrates. Further, in the scribing

St &heamOﬁhd't I’rgJHSJtI&Ete?’thdirﬁakhn@f tl&@fmorﬂh@i:eﬁtﬁbstrate along

.1 Di tt Q
PSS ChaRs TEEE” & AR APt Al TRt AR Lo L £AF outting
wheelf ir@t vt etibertrsare oo tf mtﬁrﬂiheomndt&nns)sutﬂstrate and a

ab i ASt 1 d t.hen
Do, 309030 1118, EBL AT AP BbE oty 20030l o out
notifeitheuotherestbdstibeicrgonpthe mclaét ysukg gt dyby moving

sh%kpeesg 2eSED ?Ih@gnoctlﬂéiersub e;rshtLE»wa oaefmg Séf&fegure to

are torne ressure to e m)t

10 fhise med hear |Sém5cta:lalt;¢ \pgrdingd int@nnundiedr agles pegfiogmed by
deepel Bebge {H€10BEES n WRSHbRhR T sJﬂHﬁraEQecMﬂ% method.

substrate can effectively be cut by performng t
breaking step. 20 In the enbodi nents of the present

i Event irr‘gn A@fﬂﬁsd@iﬁ&l abobst b@b@gh&hgﬁfo ﬂUémoH{ié@\éthbstrate
the n er of .t ratet ecutlsno im

t 0SB 1hg, mahodt A HhR, GRS b AT s 4 ddher Gipe 1ine
casLa ammglémﬁmkéedaaubetﬂcatrm&S fH@l:crmch byhbo“rwbm@ba line
fi r S d ubst rate c e .
bon % %ﬁgé{ e can é%é%%% §t 0, SQISt Scrlnrff fine Poqﬂ?%d for
di $pkapgpant|a pivirdliity eftypet cfubisdtatattis pluayopairm mother
or Qﬁ%’s‘&rglteoan%lé sb@‘ﬂ)g 'i?leElinp%nesll%glg %@%%{%S ':L\ée formed

proj ector substrates, reflective projector substrate
or Withoupe t|h|ek§cr:|.b1ng cutter being lifted from the mother

substrate from the start point of the scribe line in a single
stroke to the end point while the pressure to the mother
substrate is kept (maintained) from the start point of the

scribe 1line in a single stroke to the end point.

According to the mothexr 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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Figure 14 shows a part of a nother substrate cutting

devi ce which can cut a bonded substrate which is

formed by MD035 - 49 bonding two nother substrates.

The bonded substrate 200 is fornmed by bonding a nothegpgss
substrate 200A and a not her _sylstrate 200B. The scri be
lines 5 are forned on the bonded substrate 200 by a
scribing device 201 and a scribing device 202 from

both principal surfaces (fromthe upper side and the

| ower side) of the bonded substrate 200. 10 Wen the
scri bi ng hé®¢ 185l% ssukehrakes hmaychiei nfer devpeplepl glass

andubR® reddLi NHodeVEES 2RE udle @SPONSEed hidd®ot limited
adjustnment of the load transpmtted to the scribing

cuttedlaspgubgtyates - THie uphk sHBsEEategran e efopexample,
cauie tscr siBdtrateas toappni v Mdubstxhidal | oRemalcodn@ictor

bonded substrate 200. 15 Th i bing devi t
o7 BRFCRG A Ay TS RS S e E0 e ek B HHARPS

(scribing device) used for formng the scribe |ines

in the scrijhi t ep, e used. . bre

device in ?%éggF%akagaﬁngéﬁﬁfh#ﬂ i%ggPeFé%zﬁﬁa rto an
ex &mplod igfenith @ fndihiee prewesitr dnyenddion . ngheetsikadbing cutter
ac [ he_p o ty L 1ds he rj . :
0 Fe BkahabNCAPEEERE WINEL L0, W i fnd PR R ter,
t hé@ &fharew ?ﬂés0H?QYQ$%%¥EEF#QE§F§@ﬁﬁﬁPWﬂ§QE%hlQﬁbutted
as alghq nitedkieNAo €RYE CRub e £ e ArAakiang $hER tre & ibe line
not her substrate cuttlngﬂgpgaratus. In this exanple )

a rEi TOERST M-t Hae PT esEhmEdt Dk BerBO thigk sePsEERser Lk being
by peediodd dal1a vs &airbiedg bgeyhariAg otige t éieri Bhhdradut tde When

ri n - SCIL.i [ is for
tot ee ggri gdlix?eg a?cesggrlsﬁgd vpfth t ee p%esgurrrgdto the mother

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

In the embodiments of the present invention, 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 example,
liquid display panels which is a type of flat display panel,
organic EL panels, inorganic 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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on the nother substrate by noving the scribing device

along 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-lineMD035

to be scribed is the line to be scribed along which

t he breaking device is noved. e main scribe lineis

a scribe line fornmed on the nDther substrate by
scrb& ong the main line to be

22)3 Bg&nga §05 MGte csrlrl?eq ime is a scribe |ine

formed on the nnther substrate by novi ng the breaking

device al op ﬂl}%éé@s{lt)ﬁﬁrat: ?% fgfbpﬁgdbﬁ%r%g%@ Q%other

t he sub- scrl I ne t’er nt ne
(f subsgxates 200k bodta Dothes Sllhﬁﬁrat@ AQOB| adhe seoibe lines

t h%r%aﬂiﬁﬁgﬁ' &8 dd'BonkBA Q@Bé‘g{ aBUbsId %&ea'é%ﬁtﬁ’i&?é‘ device

alon% mai n scribe I'ine an plurality of unit

suB&ir andsa FEr1RiRg SIRVIHGOAORHET ﬁt‘)‘t heth QIRginal supfaces

By (@ tHk bpSe £ 4B aaGrdPend 18Rer 31 SthSb8RALHRIbstrate
to the surface of the nother substrate 101 in a

di 8% ion orthogonal to the formation direction of
the main scribe I|ine and a horizontal direction, and

a conpress ied to the vertica
Funnt no. 1 BheenEhfnset SofRE Bt ke, 19 1iERA 48 d 3einang
coﬂpnve_s::ei Rglfandehes sappbied devide 202t itbel respasks in the

ruggt E%EI%%OFBE To§§ t%gnéﬁf ea £§Qﬁ1 S%4¥%i g cutterx

is a e ver cal "crac
di a@dtnanfas‘o expparsd the houidead sﬁbsmnﬁeﬂvocaandreamlbed

h v '
¢ S 1o §PhEB R S AR MDA 58829%2%“%“%%% 200.

then reach the back surface of the nother substrate.

In this “afheasakﬂﬁﬂhbtde&&c&ﬂh&isﬂﬁﬁbiéﬁﬁinga@evﬁﬁb may be
cut out. of the nother iubstrat % fugure 15 shows an

ex8RFI 8%¥itne FBENBTEIRTRI SR ribing device) used for

forming the scribe lines in the scribing step may be used

as the breaking device in the breaking step.

Hereinafter, 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-1line 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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30 101 used in the scribing step and the breaking step
according to an enbodi nent of the present invention.

On the nother- substrate 101, the main line to be

scribed and the sub-line to be scribed are forned. Bwpgss
moving the scribing device al gpg MX035 51 the nmain

line to be scribed, the main scribe line is forned on

the not her substrate.. Then, by noving the scribing

de oSRd, aé (?theh:ﬁlﬁ%ﬂé e ﬂeosgflﬁéa 'i*%el.%e 4B8e to be scx ibed

-scrib ine 1s formed on the nother substrate.
Th@hmgwwmﬁé tbeb‘éf%%lﬁlb%diq‘f?&%d@smavﬁﬁur afpeymatn scribe

st rl@Jthis al Wiﬁéﬁ&ﬁbgfgnﬁéd‘gn'\ﬁﬂe Nggheﬁtd'tﬂ:lsgﬁtaﬂé B9 moving
MP2 , .strai l'i ne. MP4- MP5, strai

I
WGW?CIépﬁgﬁgaPVFPﬁealm s mady &nlg‘ﬁ‘rt tpi g sorived, ana

%Jl_:%‘exg%ab s%trrl&id}lltinbl ne MPI2riMPd31idd séfmed@hdn | i€ mother

ai lin I\/P14 15 rai Line
VP ERBRSER e PRGN the W Ea PR SoY Pa ghenp | e sub-line
MPd M2 scramkdt r ai ght I|ne MP3- MP12) and a plurality
of curved lines (curved |ines MRL through MR11l).. 15
The sub- I|ne to be scribed includes a plurality of
strai ght | iByeSotsingitiiet shbnecsbbeSPXe wtith ghirddetermined

SP%?%%%S (£ aé:%l{plle! nedb%:)éég%Dﬁj & Mgt ﬂéi’?fag placed from

stral SP10, straight li'ne
SPrhespain §Frabgh%llll¢ n&tspIRtder. sugstapght 15 hreoken along

SPi3reSRa4n §éf§thLt1ﬂé B%dsg?nﬁpéﬁtysbrﬁihﬁmt FEostPetes are
SP17-SP18, strai | i ne SP19- SP20, straight |ine

spExpput £’Fd’“?sttr é‘?ﬂtr}‘?%é‘@fﬂrml) and a
plurality of curved lines (curved lines SR1 through
SR12). The main_|line to be scrlb ub-

be 25 scriBelCaPEtdrtes N OF d rga%?eﬁhfﬁéﬁs§péi Applied
(f afo exenphetfacebotit tBebmbbhér nepbshtateobel in a direction

t h rqufh d’éﬁx% tégetfﬁet r ticlrl rﬁll{\%ztll\fng o%nq:l'feh(?nain scribe

straighto 11e SP12 are parallel.
llne 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 mother
substrate. In this way, a plurality of unit substrates can
be cut out of the mother 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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The sane is also true of the straight |ine MP6-MP7 and

the straight |ine SP7-SP8, the straight |ine MP8-MP9

and the 30 straight Iine SP5-SP6, and the straight

l'ine MP12-MP13 and the straight |ine SP1-SP2. MD035
Further, the straight Iine M43-MP2 and the straight

line SP2-SP11, the straight line WMP16-MP17 and the
straight line SP17-SP18,the straight |ine MD035 - 52

MPi8reVRA nandné e T acdibeldl, n@h@'?ﬂétrﬁ@l:@at@“dihaels formed
straight |ine MP3-MP12and the strai | ine SP12-SP1

ar &fekherother,substratet (Thelachy B‘P?fé‘lng HerReriBingrdevice
SU*&SId’n@ e:tfeutstdtnglaﬁpatroatu& s velt Mt HO Gubridy i ihe is

eal ine to be scribed and fornms the
°§<':"}eld;g>q Qﬁbe O&tbert H'RS1H35%e to be scribed on
the not her substrate 101 to cut unit substrates 4A,
4B, 4C, an ut trate 1 ) ..
The um ¢ oneafl' y e Y nIOl Selpsd RIS Rp1dPa1 1ty of
sub&nmt@ﬂbﬂn@e(shedlbyttlh@estﬂhfm $tpeidyPRlliAg MP2-MP3,
hE 1§ﬂJ\.;P2
st rsgflr%ﬁtgqq %gﬁe:}ﬁﬁ%%ﬂg&%ﬁg{unﬁﬂgu 6trate Eéggght 1ine
poMH%rMP&f sheagghtel ing MMl f@Iaéshtnbﬁn%WR%WB

st 1 GhilgH 'l@.nMDﬁPVBQMPZSt ERkgignt! 198e Wﬁtt MﬁiﬁS straight
straight” |ine MP13- and stral%tglln 17.

WP
Thé-ine tMBLSH MR L] e §GIP§95‘tpc9rth}eo 18 %%1?mt ﬁéFalght line
Subﬂizfoall\ﬁ»"zl]lOl ey ishedilgntt henst Magib1b) nend/F2-dMRBrality of
strai i ne 6- MP7, strai line MP1 9, and
st PR 15IES W%fzmesrﬁg{hnﬁltr%%&%é 4D is a
portion of the nother substrate 101 defi ned by the
straight |ipe ty
strai ght | F‘%’e E/B%S ﬂ?ﬁfgtgand rrlableg tl%|cl ne- Rggwﬂ}ﬁllty of
Thesumntgralb_srwat( esrdAghﬁB,lnﬁsPJafﬁPﬂDsarelbbtatL@@ SP3-SP4,
Wt ARRHAPEE AL S HPAsES, KheeRaYEEe SP7-SP8, straight line
SP9-SP10, straight line SP11-SP12, straight line SP12-SP1,
straight line SP13-SP14, straight line SP15-SPl6, straight
line SP17-SP18, straight line SP19-SP20, straight 1line
SP2-SP11, and straight line SP11-SP21), and a plurality of
curved lines (curved lines SR1 through SR12).

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
line MP2-MP3 and the straight line SP11-SP1l2 are parallel.
The same 1s also true of the straight line MP6-MP7 and the
straight line SP7-SP8, the straight line MP8-MP9 and the
straight 1ine SP5-SP6, and the straight line MP12-MP13 and
the straight line SP1-SP2. Further, the straight 1line
MP13-MP2 and the straight line SP2-SP11, the straight line
MP16-MP17 and the straight 1ine SP17-SP18, the straight line
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25 Figure 16 shows a scribing procedure perfornmed by

the scribing step and a breaki ng procedure perforned

by the breaking step according to an enbodi nent of

the present invention. 30 Hereinaf ter, the scribingMpo3s
procedure and the breaking -psecedure will be

described step by step with reference to Figures 15

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

momgmtg ﬂPdBSaaIE@\tﬂh% bh@algﬁg:lbirﬁg Sﬁ!ﬁ@dsl’aQ a&n&f@)e straight
e wali ositi.on. . down

CEL B e 2500 B Bt arh A TR B S £ emBerg ively
hepdramlemgtﬁeaa&hfbmmekhe predet ermi ned waiting

position to the position at 0.1 mMmmto 0.2 nmfrom an

upper surface of the nother substrate 101, the
scri bi ng cﬂ]héarotthispbeSseSetdm:trmtgw@ppanzb’smsam@ fidfms the

| N (RO p & YAl B3bng! i 181 LhETENLEY S COMEERMAR £orms

a surftace roughness o substr
fi xbe swbtheribdlleimegalongcbhersnbering 44 pesseribed on the

| NRLEHEL ﬁﬁ‘bé@r&{‘& id¥ ft@ Qﬁt\iﬁ{itléﬂbts‘h%rt' ‘éemt hgs, ac, ana
scribin driving linear notor

scAPbPH Oﬁeéﬂedﬁpﬁhﬁg ﬁPﬁééFaﬁﬁtéP1146 belng drlven

the scribing head 120 noves along the guide bar 136.

15 Step 1602: Formation of the_main scribe line is

started frgﬁ?aHnbﬁtéPbﬁéFPﬁﬁe?ﬁllﬁoPtPBEtéPntﬁg frBenhgpther

subabsatat20lo) aeeanaurtspundaitmlgﬁr_ne@lﬂe-ﬁ2mpﬁ stftdight

ConePSl TBECHRIn 20 fA Jeuiss LS ST b M cBE TR oRS; Tine

t oMPhé-MBlller Bhidsimidt subiOtabadiBriges polre ieor 0Bi thge mother

he@ﬂb%%?a@ Ofh hg‘fl%'drb} LR& étoralght 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 1ine MP2-MP3, straight
line MP6-MP7, straight line MP18-MP19, and straight line
MP3-MP12. The unit substrate 4D is a portion 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 performed 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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be scribed frompoint MPL (point in the outer

peri pheral portion of the nother substrate) to form

the main scribe line. 25 Step 1603: The contro

section 140 presses the scribing cutter 121 to the ympo3s
mot her substrate 101, and noveg _the scribing head 120
along the straight |ine MP1-MP2, the straight |ine

MP2- MP3, the curved line MRL, the straight 30 |ine

MP4- MP5, the curved line MR2, the straight |ine

MP6-MP' 7, the curved line MR3, the straight |ine

MP8- MP9, tRECR & Thengchiing head peviRg meaps moves the

NP&@IB./Blﬂlg hBadcuneedd ifige “&edeié‘ﬁn:ﬁﬁéé' Gﬁithhgepos1tlon
VP12 the curyved |ine he_strai ght MDXQ

' fevREE 3Nt e srad Do herd . LERGES oy hdqumera by
MPihe Malﬂbitnlgel@akl metihigne A8 rém Qh@tﬁﬁé@@tefmﬂﬁed waiting

MP16- MP17 curve line MR9, the strajght line .
VPEBsRETEh thohe HAsitaqT G 0Rr3, MArES LS T4 T i en upper
NPQOIE@@Q aﬁdthhemQUheedsthEraBeNRnl i bhehssrabdey tatter

éﬂf%ga%y a%metﬂamggéﬁat@%l f BT IR ¢ rof {B€ that

Ine 1s start rom an perl era
poitu%noﬁuififﬂecmmav e tto altspr(f@roeargumgtwﬁ@e@f the

bymgtgér Asubscfatcd 1@1‘%1%%%&0&/5’25&@& ML - Mxlé)mtr oller

More specifically, the control section 140 noves

sclipi W%&%Z@S&Wlﬂﬁ’e toubbei Helx@ deiver r1|4c7edF° drive

frene maﬂblsalhéaaldﬂwihg heneHk ahio ¥ i1RlREr ahsPHd 5BRibing
of thg ither substr at eéFto formthe sub-scribe |ine.
p

158 BHENIThenedht PBFoketffoheing fpiueny hthe scribing
ScCheddny20heades281ahgngheéhguidevedr! iB6.SR , the
straight line SP1-SP2, the curved line SR2, the

straight line SP3-SP4, the curved Iline SR3,.the _
strai ght |$tep SP60FP6Forhhatdonved [thee iy sd¢hebe line is

st éﬁéﬂﬁédl EE‘BmS%% %Z@Eef hﬁef‘i‘ﬁﬂggaﬁ.' 5‘31‘%}?%’11 t&e the mother
substrate 101 (area surrounded by area A’'-B'-C’'-D"’ and.area
MP2-MP3-MP12-MP13). Morespecifically,thecontrolsectlon
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 MP1l (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 1ine 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 1line MR6, the straight
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20 |ine SP9-SP10, the curved |ine SR6, the straight

line SP11-SP12, the curved line SR7, the straight

line SP12-SP1, the curved line SR8, the straight line
SP13-SP14, the curved line SR9, the straight line mpo3s
SP15- SP16, the curved line SREQ, - the straight |ine
SP17-SP18, the curved |ine SR11, the 25 straight |ine
SP19- SP20, the curved line SR12, the straight |ine

SPiiﬁalhmedmme sheaiciitvdd nElI%’H‘J‘RSPZJtHé‘ Ehkﬁlght line
ﬁ?ﬂé|to formthe sub- scribe |ine. Ste

16
-MEd o The £XE Ve U MR8 eth%@tff@ﬂ%‘t‘% %%H%NPtlﬁéMpl 7,
sulnhswmb@ealmaeamwolﬁne sPRaighbel e Mlplllagmqad the curved

or SRR Rod 0 €74t S0 i IP07 P LnRBossS ived Line

t hMRBAeaki thist epdelkn tohifeormayhet maimDtdeari beulsineat e

can be broken by formng the sub-scribe |ine along

the main scribe line as 5 in steps 1604 through 1606.
Thus, the Stebli6®d :Hagmatnicdon b theesalisprsittepl tamibestarted

pemm‘aﬁ Biﬂt@?' éef:‘i%)ﬂ‘e?glt B%r%%hb%f l'l:!h%egloth% %%B%trate

1601 through 1 mal n-scri be I'ine an
suﬁoéchBéeﬁlnéuééﬁuﬁéeﬂorﬁﬁd B¥edovtigB h€ ‘pPessand area

t ombhempBL en zsub&tar) at emytd Eg@bﬂea%a@_&% S&H&csﬂtwf section
ﬁher substrate being interrupted. In this way he
ma

t
48.mPYES thenscaibifigebeas. 16 éOPBn§h§aﬁuPellne to be
f os R a bedt i pbhﬁtrﬂl\aenﬁﬂint an the olﬁlt%‘-i:spléﬁlﬁmei &Bportion

cuP? gSnggégéeFB %8?u3 %ﬁIWhégﬁD§m§'59§ﬁ&ﬁr%%ﬂ?
can be reduced. Further, in steps 1604 t hrough 1606,

t he sub- SCg{Q dtg;erﬁéégggtwﬁ ég}!tp osr?%‘lg%oltv'ﬁnsetﬁggc?nging

formed by an pressure
subsaﬁ$29@%@h@@hq¢uxxﬂ®é$uﬁ§ﬂk)thestralghtllneSPl SP2,

the curved line SR2, the straight line SP3-SP4, the curved
line SR3, the straight line SP5-SP6, 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
SP11-SP12, the curved line SR7, the straight line SP12-SP1,
the curved line SR8, the straight line SP13-SP14, the curved
line SR9, the straight line SP15-SP16, the curved line SR10,
the straight line SP17-SP18, the curved line SR11l, the
straight line SP19-SP20, the curved line SR12, the straight
line SP2-SP11, and the straight line SP11-SP21 in this orxder
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
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the nother substrate being interrupted. In this way,

the sub-scribe line can be fornmed w thout the

novenent of the pressure to the nother substrate

bei ng suspended. Thus, the breaking process time canmMpg3s
be reduced. 25 The present inwyntion has been

descri bed above with reference to the preferable

enbodi ments of the present invention. However, the

pr eseNtbdankaing Btepghoul d not be construed as being
limted to such enbodinments. It should 30 be

recogni zed that the scope of the present invention is

only const Mmethhy wae, ctise MotHdr shostdate caaogsizesken by
th t.hose.skilled in.the.art_can ipplenment the, .

cad oI T Festbens  AesaFPhe; Bie TRl aetive Line as
spdai $teppriditey dbkreughbbed 6rentthusVDOBE sd&fibihagetepnand the
th ript.kans e iayention d. co n .
te%ﬁ%%c%%ndlz%g\%ﬁeggé. BPtplgésgf@%dr ognilgef intd (s scribe
patldmes,- patent applications and docunents referred
herein axe hereby incorporated by reference as if

their entirety are described. 5 | NDUSTRI AL

APPL| CABI LIRS 1eR9AGI0gthEoesR Ihéhetheumin gogibe line and

CUtthiengumelishedbe m@hBEba%U%%tE@Eﬁe%@%kbh@&ﬂﬁﬁﬂﬂﬁé pressure
t he present

program and. recordi n 10 medi um of
P BB RO LACE bkt wihotl dhe BEEBRECECE? the mother
| i sebcanate beingdintéiousted NDIRITERLsOfay @ HeEMAMe scribe

t th hstrate. bei.ng int ted T
o tBREimaHRE bR IoRd Mt B Bk tiShs pempgpment

be ofedhecpresBurehdo, theamotsheérs sobsteatlke deday slspeaded.
no 1 b dyri t i Bi.ng ss, .and
tl‘hﬁ';s g:l‘?réét E{JE@Eﬁgb?ro%sshetfrg Q le%tqg%)gietﬂe mother

thus, th er--s trate is ss i cut
by subsgrasegcnar deedeldpcedn external factor. In this

way, the scribe |lines can be

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. 1In 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 invention 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
-thdse skilled in the art can implement the equivalent scope
fromthe descriptions of thespecificpreferable embodiments,
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formed on the nother substrate.. As a result, it is
possible to prevent the nother- substrate from being
divided into two 20 or nore portions while the scribe
lines are being formed. MDX035 5.7 WHAT IS CLAIMED ympg3s
I'S: 1. A nother substrate cuttigng nmethod for cutting a
plurality of unit substrates out of a nother

substrate, conprising the steps of: (a) formng

SCblab%d| drﬂ@ﬁe%ééﬂﬂ@i&lﬁf of Wt pAEBeRY irsfdr¥®n and common
zuuaéb breakln t he not her substrate

) SRR EoS R B a9 tes L LARF bR TOROSEPY Tat Kor RAtents,
a paepnefapgpl 6L Ged ahdfdddihﬁ%nﬁé)feﬁéli:klg.aguéi:eirﬁéﬁé hereby
ong_unit substrate ogut of the substrate
oo g - PREALE A B e B Re mBcHE Thth Sriurty ate demex tbed.
not her substrate without a pressure to the not her

substrate by the s&hbgﬁergﬁglg?rgﬁﬁﬁilg%

interrupted. 2. A not sub e cutting nethod
according to claim1, wherein: the step (a) further

i ncl udes apstgPa9hg f‘EEa g g nﬁfl{ﬂet}.efsdmgﬁsagﬁo cuCtL‘:tltnldqgle%hod

plurality of unit Substrate out o
suBsth&re sypskdditey KA INT evigen npragsan wnﬂhrecordlng

r eﬁ@&@ﬁmt 8rt BReNBEBEENEURAYEALEOW, t BOWL 13 tPLE3SWEC1iBe and
nmot her substrate by the scribe form ng neans

banaeCPHPeFPEbP@dllBﬁdCﬁn beafiornedgi thqudl at poyement of
| a&gﬁfeéé‘mﬂe 3:.0 3:. mAtH@i:hQﬁb§tlb§té &S@ll@tidﬁ&:ﬂfﬁiﬂm Thus,

acgor? gl cl i erein t he g % I ncl udes
t hé 2repgtir. pfﬂ Eﬁﬁt ﬁﬂe ?FrgPrﬂﬁpg h sPPéPQeaﬁ&“ﬁs can
seberddmiad. sEbsthetre ahckedd ot eaakhot hidss ofitt10f mothex
t hguﬂQEPSEesd{Mx{@tt%e 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 lines are being formed.



(a-1) formng the scribe lines on the nother substrate

by noving the scribe fornmng neans with respect to the

not her substrate al ong an outer side portion adjacent

to an outer peripheral portion of the nother MDO35
substrate in the first unit M¥B5. 58 substrate and

the second unit substrate; (a- 2) formng the scribe

lines on the nother substrate by noving the scribe

f OWHAT) IS aATAIMMED respect to the not her_ substr_ate
along an inner side portion of side portions facing
each other in the first unit substrate and the second

unilt. Xmbsheatsubsticatte BOthengIMISHG@ESCalitf 110y BB NFL1 ity

ac ' tQ.cl.aim3 erein the inner side ortion
of%t giﬂslc%cosﬁl Su%%%%b"s‘f%a?é ad’b"p@keers YRS T LA FYPTising
portheorstefps lef £ i rst unit substrate, and thehstep -

(a-2) -i ncl S .St e s 1432l fQrmng the scribe
lines on tﬁgqu)%’g@%ﬁgsu‘ggﬁ%tlé%g% é%v? %"&Q%@%cﬂlggltrate by
f oSFrHPerEaTMiKg easspednd to the not her substrate

al ong the i(me’bréhgﬁn&o{ﬁé Hed Rabdtratle Hﬂioimﬁethe scribe

substrate; (a-2b) forming the scribe lines on
notiH&es s %S by noving the scribe formng neans

Wi th respeghe §0ep r(%)”@hb@ﬁdékitbggrt%beof”l’otrl?rﬁnguggfiﬁe lines
perd []J__her I .%OHIOE of the nother substrate after the

StEBY( £330 et PP oo HDE) SYBFHFAES (Mot 2F (e mother
[ Bebsdtmattleebyombﬁlingsubst ﬁat-fbbyf@ﬂﬂ.’{.lﬂ@ rﬁé’@%éfﬁjlt:}? respect

f ' ith respect .to the mother substrate

58, PAeTRERR ERRRGE! el MG WS motnes

subbybsiratef bar thiee ssirdjpe( £o2imings meanfobwEty iatdrrupted.

2. A mother 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
mothexr 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



(a-3d) formng the scribe Iines on the nother

substrate by noving the scribe formng neans with

respect to the nother- substrate on the outer

peripheral portion of the nother substrate after theypgss
step (a-3c) is perforned. 5. not her substrate

cutting nethod according to claiml1l, wherein the step

(a) further. includes a step for reducing MD035 59

Uhe, BASSHI® difh Liife TEIASLa SRS aliss bya e scri be

formng nmeans. .. substrate cutting nethod
accor di ng t(@-@)éq*ﬁ'mngwesmbeﬁewtaympﬁ goagpstrate

t heby%seinefthef eamaa Echﬁnﬁfd hB8nkivEsh P¥shBetSI thE mother
orntnq means_ al ong first_ direction; and noving the

S CrAURE TG R AYOREATSIIRER SHESRRTT 167 OfcS 1 GRPREE 10ns Facing

subsidriibehe#Chnt BRE £1es€aiH ke shibkes St aBd €héNgecdi@ unit
first direction and the scribe lines to be forned

al st¥at&ond direction which is different fromthe
first direction are linked with curved lines. 7. A

nmot her., su rate. cutting hod ac or di claim
oo, M Rer hnE N b 8% TP 168 ORI B b BB diaim 3,
gl ageresiubstrates, quartz substrates sapphire

substrat es’thseugf{h@@i’&é Mot %r Sf {r?é %@d% UQﬁiE Adstrate

sol ar cell strates I|qU| di spl ay pane , organic

EL qrnses thenmgahu%l@_ppaﬁepe of rithss #ilgsityenit substrate,
pr Qi fEet or substrates and reflective projector

substrates. 8.. A nother substrate cutting net hod

accor di ng ttéleclsaﬁ% £ 2a-2hdmsindase HeFiEeps iafcl udes a

step of breakina-they wekh@hg $HeSEEREBebYih@sNdMEhe mother
cri be lines along.the scr be [in

sub- . 9. A t_her -
o LB SHTA A Y, G aEh S B aEEEI P nEOFBLEPATGARS WIth Tespect
f uridehecOOPhéBi it 154 18 alfonigo kA NPnhde ssicld perlkinasof the

an%irst 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 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¢c) is performed.

5. A mother substrate cutting method accoxding to claim 1,
wherein the step (a) further includes a step for reducing



t he sub-scribe lines by noving the scribe formng

means wth respect to the nother substrate w thout a
pressure to the nother substrate by the scribe

form ng neans being interrupted.. 10. A nother MDO035
substrate cutting nethod accorgj ng to clai mMO35 -

60 8, wherein the step (b) includes a step of formng

a first sub-scribe Iine along the first scribe line

an¢nd peessdresStB- §Hé'l®tﬂéﬂ%@%@%ﬁ2@ﬁ@@c§fﬁé B&rming

line by noving the pressure to the not substrate

wi Y68 -a pressure to the nmother substrate by the

scribe form ng nmeans being interrupted. 11. A nother
trate _cuttin ccording.to claim_ 1

odet AonEtBP LB RsERaE R R hAs ore ki SoRpBELRE, B  alaim 1,
a otweredn ithe st2p Aaptimylwidistitad estsaqyd g devi ce

sor be'| | nbgrines Ee o ! 11005 BPPRG s bl £ofling means
f o loogt @olHiirsg tdi@esxtrilobe lame form ng nmeans,
wherein . h%%lﬁg%{%g'séﬁa:{@ f%gﬁltir[’lgl mé%ﬁs %ﬁr'ﬂhble.elshggt to the

form ng means to nove e formn
W MR thegpsaibs tr@ tich s uely rdyats (st sord bei tliaoes éormed along

Pr eaUEers® diedPidEland ‘ﬂﬁétéé{fbgylfrt@s %Br erf?rmed along

form ng neans being interrupted, and to forma first

n
sch sr?é’qffq]%li: gFt &BPW’r’rg:ha’-ﬁf 11%§f- egApt frwb@w Biesbddrgiction

t harepthiakesubsitaicurad aiseeond scribe line for

cutting a second unit substrate out of the nother
substrate on the nother substrate. 13. A nother

subist AametBeri bibgt davé o taciony diert@otd)aebai:ﬁhn@Zto claim 1,

m%&l@ﬁ:@ﬂ)h% %C.errba?l:!tlipeog oﬁﬂpgsggagra{:ggl gre one of glass
substrates, quartz substrates, sapphire substrates,
semiconductor wafers, ceramic substrates, solar cell
substrates, liquid display panels, organic EL panels,
inorganic EL panels, transmissive projector substrates, and

reflective projector substrates.

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

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



a scribing nenber for formng scribes on a surface of

t he not her substrate; and adjustnent neans for

adjusting a pressure of the scribing nenber with

respect to the surface of the nother substrate, and mMpo3s
the control nenber controls thepadjustnent neans.

MDO35 61 14. A nother substrate scribing device
according to claim 13, wherein the scribing nenber is

a @t twfer\d”ieﬁkhfbi 9tep15ﬁ)A#ﬁﬂﬂd@é“ef-@té_iﬁ\éitfﬂﬁoﬂm%ﬂg a first

co ter t orm eac the steps,.in e not her

SobSH St hd i Al Ghe driret TGN Adha b @ second

conmi-evcridaddiilne ndoagdihg sechnd sor M dling pyoAd@ihg the

ac‘iﬁredéﬁﬁ:'et rohtﬁlemm%éhézs. ét%s?égggé 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 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 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 respect 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. A 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.



