MDO35 MOTHERBOARD CUTTI NG METHOD, MOTHERBOARD
SCRI Bl NG APPARATUS, PROGRAM AND RECORDI NG MEDI UM - 1
- 1c035 BACKGROUND OF THE I NVENTION 1. FIELD OF THE

| N\VENTI ON: The present invention relates to: a nother
substrate- 5 cutting method for cutting a plurality of MP0O35
‘unit substrates out of a nother substrate by formng
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, and a
conput er readabl e recordi ng nedi um on which 10 the
programis recorded; and a nother substrate scribing
device for formng scribe lines on a nother substrate.
- 2.. DESCRI PTI ON OF THE RELATED ART: Liquid crystal .

di spl ay apparatuses include liquid 15 crystal display
“panel s. The liquid crystal display panels are

manuf actured by cutting a plurality of .unit substrates
out of a single plate nother substrate, and bonding
the unit substrates cut out of the nother substrate
to each other. The liquid crystal display panels nay
al so be nanufactured 20 by bonding two nother
substrates.to forma bonded nother substrate, and
then cutting a plurality of unit substrates out of

t he bonded not her substrate. Figure 17 shows a '
plurality of scribe lines formed 25 by a scribe |ine
form ng nmethod di sclosed in Japanese Laid-Qpen
Publ i cati on No. 2002-87836. In the scribe line formng
met hod di scl osed in Japanese Lai d-Open Publication
No. 2002-87836, in order to 30 cut a plurality of
circular solar cell devices 2 out of a brittle o
non-netal material substrate 1, a plurality of

MOTHERBOARD CUTTING METHOD, MOTHERBOARD SCRIBING APPARATUS,
‘ PROGRAM AND RECORDING MEDIUM



cracki ng outer peripheral lines (scribe lines) 3 are

formed - 2 - MDO35 by irradiating outer peripheries

of the plurality of circular solar cell devices 2

with |laser beam Figure 18 shows lines to be scribed

formed on a first 5 surface of za-nother substrate 4. wmupo3s
The nother substrate 4 has a rectangul ar shape. On

the first surface of the nother substrate 4, lines to

be scribed L1 through L4 are shown in a direction

along a narrow 10 shdgcebulibeokegtangherlirepgi t udi nal
direction in the figure). Lines to be scribed L5

through L8 are shown in a direction along a w de side

of the rEmimngF erfhornvontadndi rection in the
figure). 15 Wth reference tq Fi e 18, a nethod for
formng scri pF‘Fﬁ%%‘: iR ]?‘?Jtﬁﬁ??rg St PREREF fabstrate

5forrdumﬁiﬂgiMEthdﬂifﬁIOSthuthap@DﬁB&lLﬂydoﬁxﬁﬂht substrates

Publ j n. No. 2002 7836 e descri he
not hcl)eu(r:tasu < AT i 8E e""d:eor]ioy ﬁﬂﬂléq g R€ rﬁlqiﬁ éﬁlte;? on the
of amﬁhqni&ubsuﬁanezﬂnﬁfhne&kingwuHuamgﬂh&r sufudtrniadre along

pl ura Ity 0 the dJS]orp s f'az?rfefotrhr%tfq.ﬂ)m% thtehmethod by

not feEomBubst r ¢l & cogpadsoriraiiaol e hecrabling rmr?ctwmen which
10 ot hefe P 8 g Z;c%c‘l)r‘c%cf' Xefh Qn n%&a@&st@at%d%%rlblng

attache to a scrib devi'ce nmoves along the Iin
FeEGe B&F @P&Wgﬂﬁ:q@e THEes 8y |aoe1qﬁheés sué:rserate
forned sequentially on the first substrate of the

nmot her __30 substrate 4 scrlblgg}ste In the
scri“bi TIOR (GFc rned when the

scribe li nei.laj]u&df @rgredalmesyxeﬁlac@aﬁ@m@s ritlldngdiquid
15 NDO%%yS%al display panels. The liquid crystal display panels
are manufactured by cutting a plurality of unit substrates

out of a single plate mother substrate, and bonding the unit
substrates cut out of the mother substrate to each other.

The liguid crystal display panels may also be manufactured

20 by bonding two mother substrates to form a bonded mother
substrate, and then cutting a plurality of unit substrates

out of the bonded mother substrate.

Figure 17 shows a plurality of scribe lines formed
25 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
30 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



a thickness direction of the nother substrate 4 from

the scribe lines. A breaking device applies a bending
nonent on the 5 nother substrate 4 along the scribe

lines for breaking the nother substrate 4. By

extending the vertical cracks_sg as to reach a second ypg3s
surface, which opposes the first surface of the

not her substrate 4 on which the scribe lines are

fornmed, the nother substrate 4 is broken along the

Scr 'IE;?ihfkgﬁgatl&g(okH 881 ShEP) o5 BY tﬁ%%?ﬁ%fgtf7 R€ circular
breaking step after the scribing step, Unit

subs%@%@%scﬁgl devices Arditl baseedueeaiut of the

not her substrate 4. 15 DI SCLOSURE OF THE | NVENTI ON

PROBLEMS TO BE SOLVED BY THE | NVENTI ON 20 However, in .
the scribe I5HBFSLASRPLABESdiSbP T PehToapPafadea first
5Lai depricLubt | £ ahd BieNsuEdOZ22 87886, ascri bing

process time is |ong because formation of the scribe

lines is suspended after a scribe line is fornmed

around one dfhe mbeherr subatrs6eal hael & rAMHGef11A8BHape. On

bef formng. a scrib | i ne.around the next .

cir 8{u ealrf)ls,o %%%Ié arcede??fi gcg'm? rﬂlﬂ?%heji t?e‘l%qu]i?rtaq iﬁt'y Igpes to be
ci r cutrirbad Lartmebighl@édi aes sRoaneih ar dedeotion ké ong a narrow
britt. eri ... _Furthe ' .

10 he ot SE T B e e (LprB et AhE afpetnbhet chl gigure)
Fi gdrignerg toabecebihgd prioddsuding.§ ereoajowechuse direction
eachitdde LRE R dikR S iR lrier&ecgjﬂ d OB 7 SRR P 5
of .théﬂgcrLbe Iiﬁés IS suspende .qa 4Q}E%%€€@.a rreckion

Mor édvéme ifigHe)convent i onal art described with

reference to Figure 18, at |east one of the plurality

of scribe lines intersects with one of a plurality of

si des With reference to Figure 18, a method for forming

scribe lines different from the scribe line forming method

i5

disclosed in Japanese Laid-Open Publication No. 2002-87836
will be described.

20 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 is adsorbed to the table, and the mother substrate

25 4 is fixed on the table.

An edge attached to a scribing device moves along
the lines to be scribed L1 through L8. Thus, scribe lines
are formed sequentially on the first substrate of the mother

30 substrate 4 (scribing step).

In thescribingstep, vertical cracks are formed when

the scribe lines are formed. The vertical cracks run along
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of the nother substrate at at |east two points. Thus,
when 5 a force generated by an external factor (for
exanple, a stress generated at an adsorption part by
adsorbing the nother substrate to the table, or a

stress generated in a bent part because the nother MDO035

substrate is bent due to a roughness of a surface of

the table) is applied to the nother substrate, 10 the

not her substrate tends to be unintendedly divided into

at Iaeé;étiqhmqmdﬁmiomonofemmth@rs@M’bleérla‘tﬁe4 from the
for line to be scribed L1 intersects with

a S:ES% of ?'hgle%m)t her substrate.

Thescri bel i neal soi nt ersect swi t hanot her side. Wen the

scribe linea g-RgkRdgf @L0ELe §p£9{&§ &@ﬂﬁﬁﬁ;&?n%ﬁéﬂ% on the
external factor is .generated bendi ng nonent is

appI‘Tioé?életroSFﬁet§éFPb@ RIS %§crtlhe hbeperfQphgieaitiqg the
IS moithed! 80FstPELEN | By EREenbeNg it Sekitheali BfatBs so as

'belng fornmed and adsorptlon ﬁﬁmer of the table
c

sur fFRcECRPR 2 RGN sty - R8r OBRPSET St @%rSt surface

I OWBIEEetﬁhe ﬂfht?hﬁﬁtshfbl’s tS:!ab;%M ah hih e befdbuildexési at® formed, -
ast or As. suc orc . \

enehR e R S mdoit % o hrober auifa) fhe feribe lines

|ntebmabklagre$ep0f t he not her substrate generated by
a change in a holding or supporting state of the

‘not her substrate or the like) is applied during a

scri bi ng prByessrforming tiet beeakingubbep st ent ibe scribing
g?%a@”@ﬁifegﬁ%éf%é¥gs ng gbVIggd éﬂH‘id@Bre cut out of the

| eas portio

Thedpthdsdpgobsityadet Aenot her substrate may bunp into
the scribing device (scribing head) and the scribing
devi ce or thenother substrate itself maybe damaged. 30
Thepresent invention is made inviewdf suchprobl ens.

The present inventy@tridsyrl &dediH qumﬁm a not her
substrate cuttlng nmet hod_f or cuttlng Enurallt of
unit subst rBRGELBYUE TP BESPHRVEDpPAt eifpf HEENTIO
substrate or a bonded nother substrate by formng

scribe lines - 5 - NMDO35
However, in the scribe line forming method disclosed

in Japanese Laid-Open PublicationNo. 2002-87836, ascribing
process time is long because formation of the scribe lines
is suspended after a scribe line is formed around one of
the circular solar cell devices 2 and before forming a scribe
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 long because
each time one of the scribe lines is formed, formation of

the scribe lines is suspended.



on the nother substrate and breaking the nother

substrate along the scribe Iines, a programfor

having a conputer to performthe nmethod, a conputer
readabl e nedium on which a programis recorded and a

not her substrate scribing devicg 5 for form ng scribe ypgzs
lines on the nother substrate. MEANS I N ORDER TO SOLVE

THE PROBLEMS According to one aspect of the present
invention, 10 there is provided a nother substrate

cutting nmethod for cutting a pluralit f unit , ,
subst rgt es g&fr%‘?vear'nnltrhe €d ‘f%‘ijé?/nag‘or?ﬁq AeRFrihed with
st epsebérefey forrngrects peat inesst whd hef Mid@lurality of
SUbsééf:ﬁl e b]?’l%%{ Irilgl'tl eé]?&?é%@@ VEJEt nsdneggodq i(ag) Sl’ubzir Zi%g%f sides

not her su along t Cri

st epof dhd mokhégrssabsteptefatf atnlrgsscrwdedintss. fBhus, when

SCr

5 cut t(:it E?Src@tgén%%%ttte%]&{ %gi éxtc’éliﬁgi]; f£8t8£’t( f%fr é}@%ﬂﬁé ,hgrstress

substrate by novin

orm ng neans w

1 espEetd-ether roithards wupstorateani tho rrdsepriays urke teother

10

bei ng i nterrupted.

subHIRE T S Rgthpet fRBEs bFatacl prassdnduentent i orighpess of
firs seefiabe bEnardnia)SesUBLBEd ke Lhaans@eP&ubstrate,

y a

t he sptherssibst 18k gcoatB_IQLé,hgr S GiRe f QEALNY BRANS arbent part

hus, accordingto t%e not he

"Gt Pt hrensTBFRRRg TR PRGOS FRROPALp b iR inco

a e mesas o ftwec plobe ilotism b eatsndled NG ssipendache formed

Thus,., a scri bin ocess.ti or form th scri be
s b A0S P 8t belled Uil fa % ki%h 255188 of the
si dep tdfertshbaimtaier. sTihsscaibedinengsthetecsichitsgithanother

SR, A S o LRTDI T SUSLIALS hadl eSS sile cause

orce genera an extern

15 way byt he exképeal i hestean s genemermed endt Acbemd ey moment is
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subshiali®g £8achESulline 145 POSRLD] Cend QAN MG ate is
nmot her substrate from be ed into two or nore
por Gl oY CBettar e iLbre when the scribe line is being formed

ei ng divi

and adsorption power of the table surface with respect to
the mother substrate is lowered. The mother substrate may
be 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
leasttwoportions. Thedividedportionofthemothersubstrate
may bump into the scribing device (scribing head) and the

scribingdevice or themother substrate itself may be damaged.

Thepresent inventionismadeinviewof suchproblems.

The present invention is intended to provide a mother

substrate cutting method for cutting a plurality of unit

substrates out of a single plate mother substrate or a bonded

- mother substrate by forming scribe lines



- 6 - NDO35 |lines are being stably forned. In one

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

further can further include a step of form ng scribe

5 1lines for cutting a plurality of unit substrate out

of the nother substrate by novigg_the scribe formng wmpg3s
nmeans wth respect to the nother substrate w thout a
pressure to the nother substrate by the scribe

form ng neans being interrupted. 10 Thus, the nother

substrate cutting nmethod of the present jnvention,
n- t PRrfke at TR e o ByeaBingt Rae e Haer substrate

subs&I@ﬁg&tk&Bsbﬁi@@61Eﬁ$Qgi&Tﬁﬁogﬁaﬁjﬁbrphaﬂﬁﬂb'a_computer to
I nvent i on the st a I ncl udes the.s S OL. InNn .
Lot e (s Hrihod, b FPRPETER hP5aghER M i on which a

substregmmmdjsacenbrtiedeancd sotdoeheausubtrihe st Hetng device

5 SUDSELAL for ol i ) LON MO AL SEIHRE Ad 1SS Al are
not her substrat e by nbving the scribe Tormng neans
with 20 respect to the nother substrate al ong an outer

si de portion ' t frd ion
S}vﬁ%lé\fsfgﬂtlé DD PRI R N SR BRG]

of thenot her In the first unit substrate
and the second unit substrate; (a-2)formng the

scribe |inegQhAdiedRbheheSHBSEERLSF DYhe PYAIMK R@vention,
scribe formng neans. with respect to the nother 25

0 subdtteti®e @ SHPEHShieMAilfs s tdrtet Sitddpbmatding for
faciqgriearh @lhafalinyt bE fiditd dubdtreiths Il N bither
secon nit substrate. Thus, accorgdi to the nother .
USRI At PRGPE S0 HECHUUSGEOEHE bl SRETRIERET Bhe Lines
a fiorstthec mduhdr reiandate $eCeatider ifloeninge meamnshe and (b)
O IO 2B AR 8D [OUIERL ) 180T, ene

15 step (a) includes a step of forming scribe lines for cutting
at least one unit substrate out of the mother substrate by
moving the scribe forming means with respect to the mother
substrate without a pressure to the mother substrate by the
scribe forming means being interrupted.

20 '

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

25 . 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, themother substrateisg less cut by a force generated

30 by an external factor. In this way, the scribe lines can
be formed on themother substrate. Asaresult, it ispossible
to prevent the mother substrate from being divided into two

or more portions while the scribe



7 nother substrate being suspended. Thus, a scribing

process tinme for formng the scribe |ines can be

reduced. Further, cracks do not reach sides of the

not her substrate during the scribing process, and

thus, the nother substrate is_Igss 5 likely to be cut yng35

by a force generated by an external factor. 1In this

way, the scribe lines can be fornmedon the nother

substrate. As a result, it is possible to prevent the

not her substrate frombeing divided into two or nore

portions while the scribe Iines are being forned. 10

| n ongneeheed Meain®f s td81Presendéai nvention, the inner

side portion of the second unit substrate opposes the

inner side portion of the first unit substrate, and

t he step (a-12) onensihdisndifteostigpspobseha-Ra)erftordy N@he step
5 t.he nDHer substrat e by. movin

h i I }
the BT BEiidenedt d e ORI DU HRVediill scrive

5 subst¥me ooy titheg anglusaletyparft veoi t etibsheatier sttt of the

unit r X - f ) d.be Jd i .
(e TS AU iRty SRR W GRS 44N Weane wicn
mean®esREtth tedpecmotberneuhsthatesubsheat ea avresure to the
out gfo Rt R r 2% BYS LD Qi he fogkzrgﬁ{zc%%&:ﬁ{sr PLing

after the step (a-2a) is perforned, ) formng
t he 49 HaMG8%s on the nother substrate by noving

10the scribe formng neans with respect to the nother

15

20

25

30

Ssubstrate alg&% the inner side portion of the second
unit subst r ¥ Eaf tde Medhse SRS IIRS SUtding meghoss of the
and <2t fierdig drje 8t heild ReS s ddee It Y cut out of

UL Rt NG A ressure (o (e miher
not her substrate after the step (a-2c) is perforned.
50, Thus e S0 8k en o B BUBLLR S, e e
| i ndandincludes 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)forming the scribe lines on the
mother substrate by moving the scribe forming means with
respect to the mother substrate along an ocuter side portion
adjacent toanouterperipheral portionof themothersubstrate
in the first unit substrate and the second unit substrate;
(a-2) forming the scribe lines on the mother substrate by
moving the scribe forming means with respect to the mother
- substrate along an inner side portion of side portions facing
each other in the first unit gsubstrate 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.respeét to the



- por €F8RESwAP| BofnEeaehi ptdef| AEsthre™y
I'n epe wbislineproetskheard epant, iy anithemr, stbhetsaep is less

a second scribe line can be fornmed w thout a novenent
of the scribe formng neans with respect to the

not her substrate MDO35 8 being suspended. Thus, a
scribing process time for formng the scribe lines

can be reduced. Further, cracks do not reach sides of D033
the nother substrate during thée scribing process, and
thus, the nother substrate is less |likely to be cut by

5 a force generated by an external factor. In this
waymother sthsigeat RedngasReFMitred TOHS HR SfdtdRd process.

subst hat for Aorinestbisciibd 1iPRSSERhd e@ievant Fhaether,
nmot her substrate from being divided ipnto two, o re .
: e £q ofuring

Py FBP

(a)_further includes a step for ' t he
()1 e ot S BB RGBT AR Focor.

- 15 Thushiacwayditige taxaite Moy csubdler &bemedt bhnghe mother

10.

nmet ho ressurge by the scrihe form j

resﬁgg?tg? ©th ?ﬁﬁﬁﬁﬁdiﬁﬁb§ fﬁi%ogg%g gqﬁggﬁ%g%ﬁp{ﬁﬁ%TOthGr
weasubhgtdate fmon heipgesisuirded anthetwoofenose pomtioas while
of [L r . n c reduced. 20 in one

enb% ?n%% 1§§ ﬁ%%g%rggggﬁggﬁ eﬁ?F@%é'the step (a)

includes the steps of: formng the scribe [ines by the
scribe for m g ERafin it S hicShr i &PC1h08AtaBY, the inner
nmoving the scribe formng neans With respect to the

not fibde s ken ef2bhe wararhiniheSeRF T HRLE IMRO ST hBg 1nner

al 0pgad oLl F i o8l 8L QR+ ARk I RGidthe hhaeshd et (a-2)
formed al ong a second direction which is_ differ

t
froMeHeae She T FRRY i A 44 )n COFTNGn EhE  FGEdDe Lines on
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l'i nege mother substrate by moving the scribe forming means with
respect to the mother substrate along the inner side portion
of the first unit substrate; (a-2b) fofming 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 scfibe 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

- peripheral portion of the mother substrate after the step

(a-2c) is performed.

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

_thescribeformingmeanswithrespecttothenmthersubstraté
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30 Thus, according to the nother substrate cutting
.method, a pressure to the nother substrate can be
noved such that a scribe line forned along a first
direction and a scribe line forned along a second
direction are linked with curved - 9 - MDO35 |ine.
Thus, damage to the scribing & mng means gener at ed
by a change in direction of the scribing form ng neans

from the first direction to the second direction can .
be bedngetismen¢edne ToiSod? fHIIME REOFPEShine for Torming

| NVeRLIRbi R 1 Phel ahhine Slaskbéd . SURSitREeScrd ks @bt reach
single plate substrates and bonded substrates, both

canSheegisell, thy @odher BRbEFEREC HFSIHAIDS SGRIPLRY Process,

subghfat R8s , SERP I TURELERFESe i§€0RE9MIUEEIBf to be cut by
wafers, ceram c substrates, solar_.c

|| 10.3%33& atesa the
| i qBi EPBrPe eReTAIRI LY GPgaRIeTRRL phABTRT - | ani &Y
EL panebs, 11hapSehs Shey e i ® Giroreisibrittatre subandate. As a

reflective prqjector. substrates. Th accord

{herfothEr L PAPEIBE i hy oTs erned VR Suosiarte from
subséingedicadelieinaoutwact or emloré npontienbodi ibat tleé scribe
t he iresent iﬁ%entiggr g?e step (b) includesast epof

br eaki'RY #H8 RBIASr "8tBS¥rate by formng sub-scribe

lines along the scribe lines. 20 Thus, -according to

t he not her tr i , I O t

and a. br ool he S AnsoaHhehPBe £ papeeh By ChPRoR! the step
scri#dp funtber2snchudpe @ndbed nber Beduatngreheppressure to
! nV@Hé':Rathérﬂyﬁia%r?%ebﬁ{zr@ﬁ@ sekiHhagrBBhIRY hashber
conprises a step o ormng the scribe lines and the
sub-scribe lines by noving the scribe form ng neans

wi th respecthi®, t Recapiihay $ovbsheatmethdmhoiibs@rate cutting
pressure_to the not

30 P %db e@]ﬁ%s§1hzf%:brei{lptt%(l;eg.sstc&% % %rh'l‘ﬁgs%hﬁﬁ \ﬁrﬁ?{:ﬂi ﬂgspect

to the mother substrate can be reduced. Thus, wearing due 7

MDO035

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 slcribe lines by the
scribe forming means along a first direction; and moving
the scribe forming means with respect to the mother substrate .
such that the scribe lines formed along the first direction
and the scribe lines to be formed along a second direction
which is different from the first direction are linked with E

'curved lines.

‘ Thus, according to the mother substrate cutting
method, a pressure to the mother substrate can be moved such
that a scribe line formed along a first direction and a scribe

~ line formed alo_ng a second direction are linked with curved



Thus, according to the nother substrate cutting

met hod, scribe lines and sub-scribe |ines can be

formed wthout a novenent of the scribe form ng nmeans

with respect - 10 - NDO35 to the nother substrate

bei ng suspended. Thus, a cutting _process tinme for MDO35
cutting the nother substrate can be reduced. In one

enbodi ment of the present invention, the step 5 (b)
includes a step of formng a first sub-scribe Iine

al ongi nd herhi5$tadtddded tHE Andiid RPERRHISUDnEEhE Renerated
line al on t he, second scribe |line by noving a.

pre§§0ﬁbc BEPE th dgaate ompt hghe simssitiace fRrmpagtneans from
presgus i@t Berapt Do 53 kekr 8é€ond¥ e S B8n be reduced.
form ng neans being interrupted. 10 Thus, according to

the nother substrate cutting nethod, a first

5sub-scri be lImemnémcEemt DR iheddme irgamndion, a
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for wi -t.hqut nmovenent of the scribe .fqrm.ng .neans

w1 PR o RN TR St 0 B i ag 2te
ThussuldsE- rmttag windgbpndedssulbs teafes it icag beeusef hetre one
sub u ol [ t

o ooangres Blooteat 8l R e RO LIREE, BEBhnThetibrprates,
of tSREigEmidye tidmevatens cuesreaml ¢ neubs 20 Tdws, sehar cell

not SUhstdat 6 scHty t r : CAC
fro%ﬁ%@ing.f%?ngﬁ' é&g?%j§?ﬁ§§§6§ tﬁg E%?ﬁ%?ﬁpE% fanels,
subSHICHIEN 1AL edien§ « t bramenhes 1 ve pae ssttorhepheiseates, and
i nvertA1ent iR IR PEAYs4et RJ10t her substrate

scri bing device conprising: scribe line form ng neans

for formng scribe lines on another substrate; and

control neamdukor acedkaehbi 8g thkemsehkkesubBerkeen-adting
nmeans, mﬁfrein.the control . means contrg%bthe cri be

| i NSO nd QNS §0iks SERSIEGE S5 £98c Pep BB ERGENT R -

nmeans wWith respect to the nother substrate wthout

In one embodiment of the present invention, the step
(b) includes astepof breaking themother substrateby forming

sub-scribe lines along the scribe lines.

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

by only forming scribe lines.

In one embodiment of the present invention, a mother
substrate cutting method further comprises 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.

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



a pressure to the nother substrate by the scribe

formng neans being interrupted, and to forma first

scribe line for cutting a first unit substrate out of

t he not her substrate MDO35 - 11 and a second scribe

line for cutting a second unit fybstrate out of the pg35
not her substrate on the nother substrate. In one

enbodi ment of the present invention, the scribe 5

l'ine form ng nmeans includes: a scribing nmenber for

for M Hoche ohd RS Mes S 205 Al the e sMRst r aéf’]ecuttlng

and adj ustnent nmeans for adjusting a pressure of
scr i BregeHe rse 544 futEésgddie nothae ta@seotan ke reduced.
not her substrate, andthe control nenber controls
t he. adj ust nent nean 0 I n one enbodi nent, of the

present i nvert PBf, l@ﬁﬂqBﬁﬁﬁ“ﬁﬁﬁﬁéﬁnF§9¥QQﬁ%%ﬂ the step

5 wheelb} iipc1Adeer disted 0f stddniranat hers 8 sRects cefi bdhBine along
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Pl SRS i S | PSR TN LS adon
aboveh el escongedcmbbherine biyshoai ngcatdriasguret hodition to the
AcCQr ding gaﬁ\g%a@%{l&&o@é %eélregéu%gec& LR &P substrate

i nvention, rovi de rea

r ecd?}dlﬁfge mhﬂnmm@mam ett&m@ degrarithaxt gt .ogr am

is recorded. According to one aspect of the present
invention, there is provided a nother substrate

cutting deviTaestoRccps ddger itey thepmatdien FudE tigite cutting

Subsid i, auatncg‘t 8uBDEBLE haUbSHd ahe. a %%%hﬂ%&!g—é@ﬁlbe line
means of: (a) formng scribe lines _on the nother

subSERPE: TMReES w)ltbpém A VERe P hdhes §B§ L Pgt forming means

aI ong titheespetbecd ithesmo ther @dbsldi%t@ﬁ@&néaéuéﬁ&m@&s Thus,

neans. of formng a.first scribe e for, cuttin
fi & B bheSLdhats Samel B St g RcRO LB HkE chte can

andl= seclyaedscri be

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 toanother aspect of thepresent invention,
there is provided a mother substrate scribing device
comprising: scribe line forming means for forming scribe

" lines onamother substrate; and control means for controlling
the scribe line forming means, wherein the control means
control the scribe line forming means so as tomove 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 themother substrate
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line for cutting a second unit substrate out of the
not her substrate on the nother substrate by noving

wi thout a pressure to the nother substrate by the
scribe form ng neans being - 12 - NDO35 interrupted.
The neans (a) further includes a neans of formng

n-th scribe line for cutting ndth-unit substrate out
of the 5nother substrate by noving wthout a pressure
position to the nother substrate being interrupted;.
andand & sgrang; sgeibe dgia £o5 Frtinger serand sﬂgllt substrate
EFFEGES oF tAEEMbMNENT s t 1@ tACear @hBgmbehkhestbkieate.
substrate cutting nmethod, nother substrate scribing

devi ce, program and recording nediumof the present

i nvention, anbhesmsydinad éHehandesansaencthtSicrd behe scribe

line can_be forned without a novenent. of 15 .cri?er formin
for HitR§ FRERL QNG LIPEIAES *t ReS ot HERY L ng

MDO35

bei ggrsuvspeffadsuriwss o 8¢ mith@psobessate marddadjustment

bei Bgrsuspansackurtinus oF suéiing:poanetsater .
cr aBRENoH AL A B ne RaRE SO o e Rt e il fpmber with

dur regptbe sor thengupfacessf thrdmbhber shbstveler andthe
substrate.is | Likel 0 . a Lge
conEPRELEL, JelfeR bRHFLK1EOLRE SHiuBYnEHe dnbaREE

y an externa r.

scribe lines can be stably forned on the nother

substrate. Iésoﬁergauhhgnéehti DA Do fedh Pl 24EORLIOR, the

not her substrate rombeing div Into two or nore
por 6Cohbingi membas &8ripbeutftpreyhgpé b&Png formed. 25
Further, according to the nother substrate cutting

met hod, nother substrate scribing device, pro ranéand
recor di ng rbererdbrgthe pEidinanpRheR A8RSCH gFeE §ir gresent.

t0 jhbenPibA! Bithe 53Ry dde aSsFodear FOrhagIRERScomputer
canbe reduced. i Lo
to perform each of the steps in the above-described mother

substrate cutting method.

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

medium on which the above-described program is_recorded.

According to one aspect of the present invention,
there is provided a mother substrate cutting device for
cutting a plurality of unit substrates out of a mother
substrate, comprising the means of: (a) forming scribe lines

- on themother substrate; and (b) breaking 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
sﬁbstrateonthemothersubstratebymovingwithoutapressure

to the mother substrate by the scribe forming means being



30 Thus, wearing due to the pressure to the nother
substrate of the scribe form ng neans can be reduced.

Furt hernore, according to the nother substrate MD035

- 13 cutting nethod, nother substrate scribing

devi ce, program and recordi ng yyedi um of the present ypg3s
i nvention, the scribe form ng neans can be noved wth
respect to the nother substrate such that a scribe

line formed along a first direction and 5 a scribe

l'i nej fsmeh@dPng a second direction are linked wth

a curved line. Thus, damage to pressing neans

generated by a change in direction of the pressing

means from tie kdssls (6 r eatbtRBrt onéNEASECOHNEbans of forming

directi be, reduced. 10 M 3 di ng t
Che HrothEFt St aE & UEHGISHBT o™ HotHEP [Sabst PHE T the

5 scr inu tigerd evibee raueopyanvattdy wethodt ng pmsh s ofpddiaion to
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present inyentjon,. variqQus unit _substrates can.be .
ranaracParEe 1A The POt bR pbefh i fhap =n Lnceaer
subsaustle teutdrd Agrogwet Hddyn Mot her substrate scri bi ng

devi ce, program and recording nmedi um of the present

i nvention, a scribing step and a breaking step can be
performed by only f&HEST S & TEEY TBYENTASY, 20
Furthernore, according to the nother substrate

cutting method, mother substrate scribing device,
program andCFeEeiarngontlle urptdier malstesdiq cutting method,

| NVeRicheR, ss®isithatld BRS 1AM SRiSer | Beolgrags 4@ Reording
formed .wi thaout a novenent ,of 25, a pressure to the

1L &t &PE PEPRGRSudpERBEAC ThEs ilrgtegeriRg 1ine and
pr oeeseconde stetibeullineg chhe haDEbefnegusthalie samove@ent of

Lﬁggﬁﬁgbewgg%%XS&’mggﬁgrgigg ééééég%rggl% % %%%%L&aggbstrate
being suspended. Thus, a scribing process time for forming
the scribe lines canbe 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. In this way, the
scribe lines can be stably formed on the mother substrate.
As a result, it ig 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 substratebythescribe formingmeans canbereduced.
Thus, wearing due to the pressure to the mother substrate

Qf the scribe forming means can be reduced.

Furthermore, according to the mother substrate



30 net hod, nother substrate scribing device, program
and recording nmedium of the present invention, a

first sub-scribe 1line and a second sub-scribe Iine
can be fornmed without the nobvenent of the pressure to
t he not her substrate being MD035 - 14 suspended. MDO35

Thus, a breaking process tine dan-be reduced.

Furthernore, according to the nother substrate

cutting nethod, nother substrate scribing device,

pr ogxua:rhi@gaméthedor dpbhenesiibstoite Repilpbrntdevice, program
' nvey o%ﬁﬂ?@sﬁgagumbgf PLigY ggﬁt@&:r{f OR-RGI b, ort'iﬁ%d scrlbe
t owar es of "t he not her trate because at | east

one f@ﬂfﬂﬁ@tghnw génbewqﬁwxmregaﬁpbéq thrempEher substrate

- E‘é& weldnl b8t MU3Bive ke BBLRECESORLFI I ENLF dliffection and

10

15

Figure 1 shows a _structure of a nother
sub$t F&rdbec difiend capsar aL08910058608FAdMigecsign are linked

enbodicheNtufelinBind p&'ﬁﬁﬁntddrrf&éﬁantb%es@:ﬂx@r@é&@é\g@ﬂ@rated
2B show a structure of - a scrlblng head 120. 10 quH1 -
E e first

3A &N SBAB9EW- B dmasdtiarechbtie BERFBLRY Helf T188

i nclaudieag ionseovenbiseonti e ctAcandahBbehewaaced.
structure of a cutter holder 127. 15 Figures 5A

t hrough 5C show a structure of a scribing cutter 121.

Fi gure 6 shmwpgeavell utidsmliafg doltttenkibnedeioet¥2 cutting

§g4FI gﬁfg ! mother 2shbt %Ct eE® So(';rl 1ngeaﬁ| Ogcge\”pcreogram and
recordlng medium of the present invention, va;::.ous unit

substrates can be manufactured.

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

scribe lines.

20

30

Furthermore, according to the. mdther 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 substfate can

be reduced.

Moreover, according to the mother substrate cutting
method, mother substrate scribing: device', program and
recording medium of the present invention, afirst sub-scribe
line and a second sub-scribe line can be formed without the -

'.m'o'vement '0of the pressure to the mother substrate being



whi ch i s anot her exanple of the breaking device 152.

Figure 8 is a flow diagram showi ng a cutting process

25 procedure for cutting a nother substrate 101

according to an enbodi ment of the present invention.
Figure 9 shows the nother substrate 101 used in a MDO035
scribing step perforned in step4802 (see Figure 8). 30
Figure 10 is a flow diagram show ng a scribing

procedure perforned in the scribing step in step 802

( sesuspiegded .8) ThivB0) 35 bredkhnéﬁgpﬂ&ﬁéﬁltﬂmam;amnbﬁheeduced
exanpl e of the nother substrate 101 used in the

scribing step perfornmed in ste 802 (see Figure 8)

Figure 12 sﬁBﬁéhﬁﬁgoﬁﬁthéWQQﬂéiq%uEolGPqcﬁo%ﬁﬁ¥|ﬁ&bStrate
out citRengNinktEBBSt hatBSY §ﬁ&ﬁﬁﬁaﬂ§sﬁhﬁw&1ﬁp@bwm@b 1 beogram
line to be scribed curved 10 Ilnes Ra and %&ﬂ

Fi g8PE T2°CROMBIBIF TN oPE d-hb S SRib Va1t CFgoks can
devbeepwbizeAteantedi laem@dmlrmd)sddv&tmi Whideds i€ the mother

CnoREoshLarBrBreatet Re TRANE LA PAFR o AP A4 Br ene

t hesscibbi hgnst ép andutkredbiéaki.ng step according to
an enbodi nent of the present application. 20 Figure 16
is a flow di agram showi ng a scribing procedure
performed by the scribing step and a breaking
procedure perforned by the breaking step according to
an enbodi nent of the present invention.
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25 Figure 17 shows a plurality of scribe |lines forned

by a scribe line form ng nethod discl osed in Japanese
Lai d- Open Publication No. 2002-87836. Figure 18 shows

lines to be scribed forned on a first 30 surface of a

mot her substrate 4. Figure 19 shows an exenplary MD0O35
internal structure of a conputér-149. MDO35 - 17
DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Herei nafter,
enbodi nents of the present invention 5 wll be

descri bed with BRIER ARFCRIPTIN QFRaWHRHPRAWINGS her -
substrate cutting apparatus 100 Figure 1 shows a

structure of a nother substrate cutting apparatus 100
accor di ng tBignremboahauat 2ostrugture EgeéeﬂPthGr substrate
' nV@ﬁ'i:'t@H B?)a%ttl&%r 190 HI 0161 1 N RPARE M Used 000 the
cuts a ura of unit substrates out of a nother
subﬁFﬁﬁPEtlemven $OThe not her substrate cutting '

appar atus 100 includes a table 131 for placing the

not her substrate 101 thereon, g ui de railf132, a. .

gui de rai| HBigurgsAh ged %ﬂho‘éas FaeFtugs et g sqfiipdng head
bar13286, a linear notor 137 and a linear notor 138.

20 The guide rail 132 and the guide rail 133 are

provided .in parallel to each other on the sides of

the tabl e 1Bildgurd 3muatl I8 shloer 4 igtearctmteopflBEcrdbing head
attgggednt%uéhe slldeE 13§ he slider 134 is

pr ovPAet™ SR e HRY o 88TY]i T°1%% so 25 as to be slidable

along the guide rail 132. A nover of the [|inear notor

138 is attaﬁ;@glé(iﬁ disll? g§§§,1 trﬂ&‘ﬁ:lbé dera gh%%e‘rsholder

provi ded on gui de ral SO as t e sl
127.

‘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 15 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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along the guide rail 133. 30 A stator of a rail shape
aligned along the guide rail 132 is provided on the

i near notor 137. The linear notor 137 slides the

slider 134 along the guide rail 132. A stator of a

rail shape aligned along the guide rail 133 is MDO35
provi ded MD035 18 on the |i-nd& -notor 138. The

| inear notor 138 slides the slider 135 along the

guide rail 133. The guide bar 136 horizontally bridges
between the 5 slider 134 and the slider 135. A

scribing he eakj Vi ’
attached (oftHETS, T BupWeoRHdthC palpgbe B0 tne mother
al osgbsieagei d01lbased3bn e siriing cftathe@enfioraed dn step

of e SCLIbi heag, 10 120 and the breaki ng device
152 mﬁ|ﬁ%§§ gg%%%ibe ‘bel ow. The nother substrate

cutting apparatus 100 further includes a contro

section 140Fi§ﬂ%e09£‘§h%sslf}¥é 18R nFulNeh4des 08 for cutting
controller 144, a first -driver 141, a second dri ver

15 9% ngnehipg tdsapstreA®S.a scri bing head driving

l'inear notor 146, a slider sensor 143, and a conputer
149. Following the instruction of the, conputer 149 '
t he controFF@Prfié%Hﬂﬂ?%P?rFm§?W?SFHEHQRﬁSﬁﬁﬁbé%éﬁuxved'

thatihks BA dhives)t.he 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
scri bi ng herflgdrevisghbiwsempantit of a hdbhe Sl rate cutting

scriching _head driving.linear tor ] OV
Theoguide warch st R 0PRRoRY fingtlatd AN N odtea by
not bpnding hwe motharosubbtzyatesl. shape aligned al ong

the guide bar 136 and a nover which noves al ong the

stator provided respectively in the scribing head 120
and the breBkgngedbyidwws an example of the mother substrate -

1061 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 line forming method disclosed in Japanese

Laid—Open‘Publication No. 2002-87836.

Figure 18 shows lines to be scribed formed on a first

surface of a mother substrate 4.

Figure 19 shows an exemplary internal structure of

a computer 149.
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30 152. The scribing head driving |inear notor 146
nmoves the scribing head 120 and t he breaki ng device
152 back and forth along the guide bar 136 between
the ends of the guide bar 136. MD035 - 19 The
slider sensor 143 is provided near the guide rail - MP035
132. The slider sensor 143 deté&éts the position of the
slider 134 and outputs data indicating the detected
position to 5 the controller 144. The details of the
structure of the conputer 149 will be described

bel ow. 10 FhgupR§pRfoRNEr28uf NPRERERREY CEMBED SMERES
scribing head 120. Figure 2A is a front view of the
scribing head 120; and Figure 2B is a bottom vi ew of

the Scrlblnﬁebsﬁgaf%gg éﬁb&&&hé&iébﬁﬁ&h@ﬁﬁ@eéaﬂt invention
i ncl udes a head nmain portion 122, a bearing case

126Wikh PﬂhﬂBFFSFPGQXW§té253feEGEG?tEP hBRJEFaY3Ras,
scribing cutter 121, and energizing nmeans 130. 20 The

‘head mai n_ body ﬁortlon 122 i ncl udes tHg Eah 123 and

a béarMﬂEh§§4SP SEFRER FPHLLLRE BBPRBA ntal to
t he head narﬂgﬁﬁdylp@hbwgnalaﬁruémnﬁéchfparmobheizsubstrate

forned in a_| ower par |n bo

12285 B9 RPRRg g 4 D8 T e iRt TR Y of the
notphepenti bnvedbidr9. The |nh|b|tory axis 125 is
provided in the head main body portion 122 so as to

be in parallel with the spindle 123. 30 The bearing -

case 126 r dfla awottheyurehibsiradys waitd im@g apparatus 100 cuts a

plurality of unit substrates out of a mother substrate 101.

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

138. : o

Theguiderail132andtheguiderail133afeprovided
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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in a vertical direction. One end of the bearing case

126 is coupled to the spindle 123. The other end of

the bearing MD035 - 20 case 126 abuts the inhibitory

axis 125 at the position where the inhibitory axis

125 is provided. The bearing case 126 holds the MD035
cutter holder 127 so as to be fBeely rotatable. 5 The
cutter holder 127 includes a cutter holder main body
portion 127a, and a rotary axis 127c which has a

cenver thef Laxear oneheyohdd - t Fhe Jdmeagemeforhd3gpehéfes the

subg siake 19s- algﬁgﬁeﬂgtaﬁlaglQsallzzals attached to

t he bearing case via a bearing 128 and rotates
around the rotary axis 127c. 10 The cutter holder main

body porti O'ﬁhégt]ﬁdé 22" 1Bd hSELasRtd Y1y \Mﬂlfﬁgiellﬁ‘between the
rotary axis 12 The details of the cutter hol de

12750 APThE3 e | Bed DI GRE 1R eRePGEH ﬁ&gnBSHQ 138 and @
i S preYideg aéﬁiéethSZFQEQTMttééhéalSoleﬂé gdbee bar 136 so
energ|2|ng neans may be, for 2 gn air

cyl PRJEP. ?hﬁléﬂﬁpéﬁzﬁﬁﬁnﬁegﬂg 946 ﬁnBFFe§3 downward .
force to the bearing case 126. As a result, a

predetern1gﬁ?%ﬂgoad s‘%gqggat épgb {ggecg%%gging head

121 via th
12712@0aﬂhetﬁerbbeaglngtdev;déllsﬁrwslscbeb@e$cnebe@nbelOW-
the nother substrate 101. The scribing cutter-121 may

be, for exanple, a dianond point cutter or a cutter

wheel tip. The mohitdresubsitdetel@rti ey whmandiais 100 further

Smil@&éﬂ@d&gt éeéoﬁg}ofﬂh_b{%gtigﬁ Eiof r eﬁjl%/ #+8P! Section 140

ar oun a rot ary axi s e exarrp own I n
Fi glmebudes a/comaroBler hd4, scfibs hgrassd 11@0 pHRAqrghdriver

as 1587 i0gnita %Ilezre'P 187 m:‘aaélérlf)ﬂig 1RaH @81 $Sh&NE near motor
I'i nes on a nother substrate". The control 30 section

14014@ncei 9hsdas 3@%%?¥oi4ﬁeaﬁ§df%rCQ%HFF%FIFﬁﬁ t he

Following the instruction of the computer 149, the '
controller 144 control.s_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
5uch_ that it drives the scribing head driving linear motor

146,

The scribingheaddrivinglinearmotor 146 isprovided
on the guide bar 136. The scribing head driving linear motor _
146 has a stator of a rail shape'aligned along the guide
bar 136 and a mover which moves alohg— the stator provided
respectively in the scribing head 120 and the breaking device

- 152. The scribing head driving linear motoxr 146_ moves the
scribing head 120 and the bfeaking device_ 152 back and forth
along the guide bar 136 between the ends of the guide.bar :
136.
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scribe line form ng neans to nove the scribe |ine

formng neans with respect to the nother substrate

wi thout a pressure of the scribe line form ng nmeans

to the nother substrate MDO35 21 being interrupted,

and to forma first scribing line for .cutting a firstMP035
unit substrate out of the nothé? substrate and a

second scribe line for cutting a second unit substrate

out of the nother substrate on the nother substrate".
However, 5 a nother substrate scribing device having

any ki nd Of-rhétsrl@ﬁateerseeﬁéof aqbupseﬁrbvlaaa mehefgdlra% rail
pr esent i nventl on n:g4 as It as functions of

"sciBBe |Ttr%sf-ef1mrr$g 3 flgFerbFRhePRTHT iR PiErFé'se slider

on 3 ADLNEr oSHPSLE 8T aaNHai BELin§OBhE Odle FB@ASA T Pbsition to
controlllng t he scrlbe line form ng neans 10 to nove
ZF

t hetBerFoRITPhée¥olfitng means with respect to the
not her substrate without a pressure of the scribe I|ne

forn1ng neans tqQ_the_ nother s bstra
|t or  apTedt A NE teg PO R Ber YR B Y FAADREPT 149 will

cutbéngesctibed balbwsubstrate out of t he not her

substrate and a second scribe Iine for 15 cutting a
second unit substrate out of the nother substrate on

t he not her Bidstesat2d' anorBexbopl® staruwwsdnids o§ hbadscribing

may, C e a shows head
str%P @r%ﬂgf gj'§{| Eheadgkgg% géw 8? ggnggg sg%%% ea
not 120 ; Fandreigure 32131 ssd@ o evpnfvieneo® cklie| sgrHebyg head
165;,4nd Figure 3B is a front view of a main part of

the scrlblng head 165. The scribing head 165 incl udes
a pair of side walls 25 165a, a servo notor 165b, a

hol der hol diylg asselbhy RE3E. 128 SRR s185thes) @i body
165e, a scribing cutter 162a, a cutter _holder 162b,

andPerbier HR2f | atberivihg @aFe 19%f AmHpREP LRt Fis 125,
165; ismtheldnbaegensyhea padFiwing it ter 121, and energizing

rﬁeans 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 so as to be in parallel with the spindle
123. '

Thé. 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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30 wall's 165a. In a lower part of the pair of side

wal | s 165a, the hol der hol ding assenbly 165c is

provi ded around the spindle 165d so as to be freely
rotatabl e. The shape of the holder hol ding assenbly

165c is the shape of the letter L - 22 - MDO35 (see MDO35
Figure 3B). In the cutter hol-deo t62b, the scribing

cutter 162a is provided around the axis 165e so as to

be freely rotatable. 5The cutter hol der 162b is

att acizedi2e ea)u‘trsotlhepaﬂtlhmftdﬂ"_s,e alkdlsdk25 ldl thegosition where

ass 6 on the ' [ e . 3B)
B e

Cneh@ﬂdshehpacutbérfhaldbevbzvgﬂaﬁssIﬁﬁbeléraﬁﬂachedatable-

to the rotary-axis and the other of the pair of flat

bevel gears 165f is attached to the spindle 165d such

that the pall?hectutm:ahoﬂei\em 1géa#rscljsaisefs engapgeeedeider main

ot h%dg\’ﬁ@:?ti&? 13812/ 0 tﬁ?.r Qlya£§§s 7R RLWAIEL 9 center

reverse direction, the g 15 assenbly 165c
i s P&tamlel onthedeeatl tala Gpif@élﬁﬁdhf kae Fother suifitifte 101.

1656nascattbbChitieAS1 87 £5 Wi tadths 3O ithleNBetih@l case 126
162a noves up and down with respect to the surface of

t heVigoe Hegaxsing diadk é‘nfOIOtFEPFh%FOUIF‘Eeﬂ%E‘eF\P&aIFM gris 127c. .
165hhetdAR&SY L1 et dladti BHAY @b@t{t&o@flzmlg e:rcmnermmtegrally
165b to the 20 scrlblggtcutter a so asft #|¥% ah 1d
oat bR S aOaTE TR A - STBEISNE o PG iyt terholder
scrikrngicut bar dé62aibsdaseabgance wth an area in

“which the scribe lines to be forned. The servo notor

15

20

25

30

165b i nmedi ately senses a change in 25 the scri bing
| oad due tOTneeaetgﬁa&ﬂgmean&iBeuwmumvﬁméﬁgbommxherntary

scribing gce | h cL.i.bi
cut T8r° igza dﬁﬁ%ﬂ%qﬁ¥ % %gl grﬁ?ﬁggéérggr gxample,
| i n@s adix ¢1hb1ndmn: her‘l‘lmjbserai enlgmeaaﬁdl Hpppllses a downward

rot ﬁg%ﬁ Eﬂg%@gr{ﬁ case %96 m)tl%r alfayif, %Cﬁfégéggfmlned

anelnt SCri
load.ls added.to the scrlblng'cutter 121 via the rotary axis

127c¢ and the cutter holder 127.

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

is freeiy rotatable around a rotary axis 119.

In the example shown in Figures 1, 2A and 2B, the
scribing head 120 functions as "scribe 1line forming means
forformingécribelinescn1amothersubstrate". The control
section 140 functions as "control means for cOntroiling'the
scribe line forming means to move the scribe line forming
means with respect to the mother substrate without a pressure

bf_the scribe line forming means to the mother substrate
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30 load. Alternatively, a scribing nmethod using a
servo notor for positional control can be

i mpl enented. Figure 4A and 4B show a structure of the
cutter holder 127. Figure 4A is a front view of the
cutter holder 127 with MD035 - 23 a part of it MDO35
fractured; and Figure 4B is a <lde view of the cutter

hol der 127. In Figures 4A and 4B, the sane conponents

as those in Figures 2A and 2B are denoted by the sane
ref&mﬁngejmnmﬂam@tad Saﬁmetmuﬁmamlhowdestlztrﬁbemadéine for
t he ( Y/

ot S ae dbYEbe ik SRR bR oF EhEMbLIE sybstrate
mai engodysqammtd epribe Uva foa: grbbieg E23bchadiunitasubstrate

bot t.om

out 3 G FRE Aok ek AR ek oA R BB oAt d (. Figwever.
127@ esadmii ngubplimatei sawiiiaw deeleet hayingxjapy Jpend of
i's Rehd i dehes bfr?cfltﬂﬂacfﬁ%etﬂg%c\/d berReHrdbntl48vention

so as to be freely rotatable. he scribing cutter

121 gss1lpp@dEsdel hasofract henp dtfattie "BGELPE 1R fHrng means

par gohels rthinie dMtiR suhsd rad ea 1QdtBor Qﬁbéﬁrﬁﬁe and the
freely rotatable. 20 Figures 5A through 5C show a

st r USPREECHMEIRS £OF] CEf?‘h‘@roH&lt%fthfﬁcr J#?eg GiBeszorRing means
fror&b mbew Qﬁeti‘.l@rﬁ'@éllbizﬁ@ FottthBig medhs: Wigll @ sBdck ao the
side ' IGM/ the scr b|n cutter 121:..and Fkgﬁée 59 rmin
Cs BOtBeFd QD ART SIS O LRF S5 LG kne Torming
ScCr meang wthermdﬂieﬁlmmemﬂa peirgSBtedFufited, and to form
scribi.n utter 121 for xanple u
ohed EPpE rEiptfb, The0 oy, PurBiATa es R IhbEk cupgrrate
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”. For example, a scribing head may

include a servo motor.

Figu::e 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¢c,
a spindle 165d, an axis 165e, a scribing cutter 162a, a cutter s
holder 162b, and a pair of flat bevel gears 165f.

The servo motoxr 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 is the shape of the letter L



t hrough 5C is disclosed in Japanese Patent No. 3074143

of the sane Applicant as the present application. 30

The scribing cutter 121 is a wheel of a disc shape
(dianmeter ~, thickness W. On an outer periphera

surface of the scribing cutteryi2l, a blade edge MDO35
portion 121a is MD035 - 24 fornmed. The bl ade edge

portion 121a protrudes toward the outer periphera
direction of the scribing cutter 121 so as to be in

the shaperoft&tigy V. In the bl ade edge portion

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

the bl ade 121b, a plurality of protrusions j having a
predet er m neth phCHuPraPhA qeredebBl Nined hekdhly Butkér 162a
formed. The si.ze of the plur

o e DS gBhe T P PLUTA LLY S0, PLOLUSL 005 ) i comie

5be e reecagnt 2ed ddxt N elhe isakedaeyed Iheasﬁféﬁ&rnhrt of the

cuttery 21 h a_ver ility, tao.

cr acke! a‘? f@ﬁ% IR %ﬁ%&g’q% E%?l%t?ﬁr I&hg “ﬁﬁh@‘? inFigure
subsiFlat e 101. The scribing cutter 121 can form deep

15 vertical cracks, and al so can suppress formation of

cracks in a horizontal direction along the surface of
t he not her Asybserst @xiglis Finprislepl shombeasetmcmnce: 165b.

i
102, Pk eyt TR B B e o o

15

20

25

30

hor S®tEIah 3p6F padsth PhREEQRT stleamatr %zfz]laet hreggl gears

152q,65nd s3aB0ZEheAPEs tian lfeofl6§@r 3YEA%Eh B Eﬂhe pair of

ste downward. The mmin body portion 152a is attached

to t td?ﬁ”\é%l gears 165F engage each other. When the servomotor
rotates in a forward or reverse direction, the holder holding
assembly 165c is rotated in a vertical direction having the
spindle 165d as a fulcrum. As a result, the scribing cutter
162a moves up and down with respect to the surface of the
mother substrate 101. Further, the servo motor 165b
transmits a rotation torgue of the servo motor 165b to the
scribing cutter 162a so as to adjust a load applied to the
mother substrate 101l by thescribingcutter 162a in accordance

with an area in which the scribe lines to be formed.

The servo motor 165b immediately senses a change in
‘the scribing load due to a variance in a resistance during
the scribing process which is applied to the scribing cutter
l62a during the process for forming scribing lines on the
mother substrate 101, and adjusts a rotation torque of the
servomotor 165b in accordance with the change in the scribing
load. Alternatively, a scribing method using a servo motor

for positional control can be implemented.

Figure 44 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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‘openi ngs ‘i n the order of mcroneter penetrates into
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bar 136 so as to be slidable along the guide bar 136.

30 One end of the horse 152b is attached to the main

body portion 152a, and the other end of the horse 152b

is connected to the nozzle head 152c such that it caqMD035
circle around. - 25 - NMDO35 The nozzle head 152c

rotates around a vertical axis?>Ch the bottom side of

the nozzl e head 152c, the nozzle portion 152d is

provided. 5 In the nozzle $o

rtion 15 ste SRpr
opefi PREE i 4 SRRRETBFSAf rnd Fhfite 24% eFrI%ae HeWot the
el | kpseernREtangle7. an FligtiresstX ande The sagezt@mponents
portion 152d breaks t ﬁ%ﬁ ubstr
t he3§dMIE 17 AdUhyS 353 tha §F€h :%%B%e SCr %ference
| i ngeme#B1By spraying the steamat the tenperature at -
whi.ch the nother substrate 101 expands to.the scribe

lines by the breaking device 152, the vertical cracks
runni ng out The ot telchasiotdh 227 imes. vales tixe eHdEE TP YdaE main

thi gk $§Z§99%588t%Q?algﬂafthgerHPBF§ra§E sgprate 101

spraye vertical “cracks havi ng

the verticaj, gHEtQﬂE@h&%@ﬂﬂéﬂﬁbl&@@ﬂﬁﬂﬁﬁﬁﬂhﬁﬁort1on
a diffusion p enonen The penetrated liquid . or

por 123a. wai ghodiee kbR frawknd e hrdian spspad 46 dorged. In

20 §ﬁ defMbicgak nexgansb Mo 1@ nidit Woidlyl pakrtion 127a,
cracks are “extended to a back surface  of the(go qﬁmarotary

subtke siof amyl axigi Ao e T teREIB IPRFRL L5 EO TP

bregki 801 8le¥i £& HOYa ﬁM”t‘Hé |'tfea&ﬁ.@1td'1efas@(auﬁ| giaf thhebearing
breaki ng device 152, i b% gglng devi ce 154

i ncl2Begoa2fatA BSIGTHEIYi b ta ) a nozzle unit 153,

and a plurality of nozzle portlons

' ' Thescribingcutter121isprovidedaroundtherotary

ax1s 119 which is parallel to the mother substrate 101 so

as to be freely rotatable.

Figures5Athrough5Csh@wastructureofthescribing
cutter 121. Figure 5A is a front view of the scribing cutter
121; Figure 5B is a side view of the scribing cutter 121;
and Figure 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 12la is
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152d. The plurality of -nozzle portions 152d are

provided on the nozzle unit 153. The nozzle unit 153

is provided on 30 the guide bar 136. Wth the guide

bar 136 being noved in X direction, steamis sprayed

to the surface of the mother substrate 101 on which MD035
the scribe |ines have been for@éd- MDO35 - 26 A
medi um sprayed by the breaking device 152 or the

breaki ng device 154 is not limted to stream The
medifgrmeday Bheabyafeder) FONlPHmLIghpradnudasadoyard the
t enpeflun %rlﬁhewgﬂcEl&%%t%%%?%&aEﬁee§E§ﬂ@§n Thatter 121 so

heatlng f|UI be, 5 for exanpl e, steank ot water,
e

or &sffaike Fﬁc‘F%ﬁﬁ@P@t eEretHiRF Not Titde bladerelge portion
exanpliq ,showldge A% 8% Gratde’ anlhe @r&%kw%&me@eVIce

152 "and 't he breaki ng device 154 function as "nmeans 10

for breaklng t he not her substrate along the scribing

lines". A btcﬁadﬂengl&i@é/'nsz@bhawn@r@nytybm@@ftmgmw Baving

is included in the scope of th ent _inve S

| ong BEeCetRRTingd BRECRoR RO By B ?‘ﬁ&eifw&nﬁ@th Jn>h are
subgbi-aled.al Thg $hee cErit nolddalesty doprexamsiensaj is in
br eaki ng devi ce _may, break 15 the nmot her_ subst [ at.e

o oot L B T Font PRG B COTT T ¢ e cRinot be
scr reeolgniesdowipbr thensakedr etyke scri be |ines.

Heating the scribe Iines or the potions near the

scribe lines can be perfornmed by, for exanple, a

"heater, 20The sesihimeanttendi2dt bdsf aomeay Ibisgy ability to

OSCHE#)B:RJQ t?@%'é‘ﬂacl?é‘ %@g'fh&“’dlﬁrbﬂd&ss‘af i@ dilRESE the
ar e Orrre can e perrtorne for exal’rpl e Spray |n

a cookhey suFtnAYSEeA. asTh@:@z:rleélg sfpttes ltaiecaﬂe‘-‘é)rm deep

usi OQ:&EQQ‘ éﬂ‘Qc]E‘QZZelrﬁ ad% 0 BahhiSpMByss Boheatidi oFf cracks
cooling the scribe' lines or the potions near the

scritBed| hombzonrl i ek 2 kond e SUrEREEd Ofn thRemother
thi gkpessader ggilon of the substrate

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 152c, and a nozzle'portion 152d for spraying

the steam downward.

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

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

around.
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wi t hout nmechani cal |y appl yi ng a bendi ng nonent al ong
the scribe lines. 30 The cooling nmedium may be, for
exanple, a cooling |Iiquid. However, the cooling
mediumis not |imted to a cooling liquid. The
cool i ng nmedi um i ncl udes at Ieaig one MDO35 27 of gas
and |iquid. The gas may be, for-exanple, conpressed MDO35
air, helium or argon. The liquid nmay be, for exanple,
water or liquid helium The cooling nedium my be,

for exanple a conbi pati_on .of these gases and . .

| qut do T B0 A0 BRoMel 3t ERBADTaA STRCS far tical axis.
st r wet thiebot tothel dooputhernd4dle ]ibadcld@mt Ehe 114J|9'.|zle portion
i ncl s.a CPU 171, a nenory 172, and a controller

int%%% césly§9végﬁ90nents i ncluded in the conputer

149 are connected to each other 10 via bus 174. The

nenory 172 s}o r Q ing_t N ; .
149 to Derf%bn?gééﬁ?f%ﬁ%I%%%%égéq ég%eﬁngﬁ?%ﬁ,ggyéﬁ opening
ref éfr adshapasoh cinx iexpmpiscess cprogeanyl lihee cutedtrapgle,

15 ma j t '
o P BT G ek o
atiE

Al t 8¢ dEpyl 0 el angt tGhegscpibeeknes dyr BRTAHNPetle steam

storgdthB theipBMiMe472 after the conputer 149 is
shi pped. For exanple, a user nay downl oad the cutting

process programfroma specific website on the 20
I nternet atpa hedgen®reiorsdd-eeatagdei fehpbtatfe at which

coumhanad PoALanlo 1e Compuler 160, L shecase 1 e

conpueekingadabl ee r'Efdr dilrg veredicam suabkasranhieyidite from

N T ST e T
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 or a diffugion phenomenon. The penetrated liquid
or a portion which has contacted 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
152d. The plurality of nozzle portions 152d 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 formed.
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25 149 byusing an input device (for exanple, a disc

drive device) . The installed programis stored in

the nenory 172. The CPU 171 nmay i nclude nmeans for

setting lines to be scribed. The neans for setting MDO35
lines to be scribed creates Sgﬁa program for setting

the lines to be scribed to be @’single line (a single
stroke) based on information regarding an arrangenent

of a plurality of unit substra for exa
number of col 0 SPLAYRI by {: téﬁ%ﬁlajrx?q e&munﬁg‘i or the
MDOBBeakidd d&whsé rmesls rlfcetse.mir&terd absemcream aThe medium

bet dj t trat h
op HRE G ey pReABLR sot b eS R Gt et 8 Phfiferature

hasabe@ii ¢ ptie ts&btslte:ajteae:;pﬁndssetThengled’qm Hlgigemay be,

scribed. The lines to he scrlb e_l LERu@idGCst

pl ajﬁﬂjéoe}f%il Ut 5 Y %fura o%&unl ]‘tEm \é\?rgtgslogts e

of &4h@ hotheatsobstrate 101. Follomnng the program for

setting the lines to be scribed in a single stroke, it

is possible to set the line to be scribed in a single

stroke. Hefeithe exemple showy be FEaurseds enda? sith! l’éreaklng

strg %‘; aé'g% QR FRUSKIRMBek/iRe 184beufBtiBRdas "means
s forme '

whi C or taking out a plurality of unit
subger @cr@@kﬂmﬁtt@«h@qmqmua%%ﬁ%@éon%% SEipipg lines”

t hep i€s58Nnd RLRAHORaviihg SnPossidIdE berenmrches included
scribe linen a single stroke. Herein

" scih bEh¢ | $ePPS) %fs?%%lEr%¥?%kelnﬁ%%ﬁ%o%nea%o%??%u%ﬁslt has

l'ing fﬁﬁcb@oﬁcblfbetbm}dhg sther pmedhter sudlsitrgieutalong the
plurality . unit substrates_from.the m)thg‘?v_lce may break

subSEFihing ﬂHé"es‘i:r-l b&°T PRETPH®a JiHHGEARY
f or fesl nvd it s Uiz ratel hiongaliohyerhe bmmg)el iffiness byomeating

‘th th te f th tart
2 LIPS oS BBl e anes

the pressure to the mother substrate is kept

(i ntai ned). . 1,01 {08 SLA[4e PPIALs 1 9r e eﬂét%@tné’ér the

t he 'scri be
scribe lines can be performed by, 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, Nz) to the area using a cooling nozzle.

_ In this way, by heating or cooling the 9cribe lines
or the potions near the scribe lines, vertical cracks can
be extended in the thickness direction of the substrate
without mechanically applying a'bending moment along the

.scribe lines.

30

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

cooling liquid. The cooling medium includes at least one
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in a single stroke. 25 The program for setting the

line to be scribed in a single stroke and a program

for formng the scribe lines in the cutting process

program are formed based on the rules for scribing in

a single stroke. 30 2. Mdther substrate cutting nethodMD035
Figure 8 shows a cutting process/ procedure for cutting

the not her substrate 101 according to an enbodi nent of

the present invention. The execution of the cutting -
pr ocdEs gassaMDiiBsyuid 29 Theogas oldedehy fof ocexaxabel eompressed

t he 4 . in e . QI re f

cut g ELud br abBOF: MUHEY 1ol BUREPEY Bdsbxampie, water
subsr diguddt hepguappdite weolldh b Hmihlmb@aﬁe@@r i) example,
step, Ry afieRt i Hhe J¥ QGRAW & JQls G I1G it mot her

substrate 101 by the nother substrate cutting
apparatus 100 includes a scribing step and a breaking

step. As negqgg@lyiodthdid tdribxehB1884t 1 AGeSAEP dSructure of
performed. Stép 801: The initial Setting ste

S
per ffHENEQTPYRET APt i aThe EeMRYt Y ekt ? slnckdgs 13 CPU 171, a
set eR@ryN 17U t i ata ShakentPb118L HREBREASEDIAHEAL € Components

cuttin ppar.atus 100 before _starting 15 the scribin
st eﬁrPC%@?‘&%i 0o ftheh Eomptes) 1ée PFﬁg%QPé‘ﬁ%eﬁi tob@ac% other

desetiebedsbaelzaw. After the initial setting step is
finished, the process noves to step 802. 20 Step 802:

The scribing step is performed. The scribing step is

a step for fThenmmegessr i UE2 | stheseonat peraytdnerfor having the

SUDSERBLE10d:40TE, ARl Ad S Of LlEe 266" BEBYSLORNY L narter,
be ~“desScri bed bel ow. 7
referred to as a cutting process program). The cutting
process program may be previously stored in the rﬁemory 172
when the Computer 149 isshipped. Alternatively, thecutting
.'proc:ess program may be stored in the memory 172 after the
computer 149 is shipped. TFor 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 1s 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 iﬁclude means for setting lines to

be scribed. Themeans for setting lines tobe sci:ibed creates

~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 plu'rality of unit substrates (for example,

the number of columns and rows of the plurality of unit -
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25 After the scribing step is finished, the process
noves to step 803. Step 803: The breaking step is
performed. The 30 breaking step is a step for
breaki ng the nother substrate 101 along the scribe
lines. The details of the breakjng step wll be
descri bed bel ow. M35 30 Af¢%er the br eaki ng step
is finished, the process ends. 2-1. Initial setting
step Hereinafter, the details of the initia etting,.-

st epUPSLRREEDr RIPIFNR 8p BCRFT PHoB A Lﬁiﬂéeﬁ‘hagdﬂace”t
ot fef t St e d 0br $hposité aned e splaeet hbteweed Hdjacent

and fixed on the tahle 131. .10 The ssure .
ot SEHSAER e BB RR B 6 S TR L BByt fagpns for setting
pr ovifledl tiosé dextiecheathsdiindody postirobe@22rd dingstwhich

based on varipus conditions for ribi

cubite Aertind dns Sincablodd Medhlid I uhlE, BBpRpLates out
t heof Nnohéemoshbst sabe)traBasddlon Flod leetinmondghe program for
scribj cut.ter, 15 e , hek S v 4
101S%}€%n%u%$%d% é?%fﬁ%gks%bgngﬁgxg?%agggﬁggp%Fﬁ§ﬁe. ttois
(r epeseiitke pui Mot dbeedinagtatiep sAried figy Aedlnghe theroke.
Zerl?ef)@irm ﬁﬁé e‘qirghgrt% R shepRasihi ANsiRf18fsthke” means

surface of e nmother substrate 101 is detected. The :
postné eendtinveatssbihacke 5P 1Hel A Mérl chubs thormed §oTi wiing
necgssaryid: 1 Y bRl Nesas5tPhods Haam 428 mdlthlkg substrate.
direction vertical to the nother substrate 101. 25 In

the zero point detecting step, a control section 140
noves the stdddidithdard thdlpievent inwastidon iabdyepossible
ms;qlgfoc%zggggggbgééja}%g }gr]ié .J[EEXEL’ s:i‘.‘naf’;ié' gli:ggkg?aq-lerein, the

"gcribe line in a single stroke” means one continuous line

MDO0O35

to be scribed" which is formed for taking out a plurality
of unit sﬁbétrates from the mother substrate. The scribe
line in a single stroke is formed without the scribing cutter -
being lifted from the mother substrate from thé 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 shows acuttingprocess procedure for cutting
the mother substrate 101 according to an embodiment of the

present invention. The execution of the cutting process is
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~Figure 8. Aline. to be scnaﬁ

(not shown) -noves the scribing head 120 downward in a
vertical direction with respect to the surface of the

not her substrate 30 101. Wen the scribing cutter 121

is in contact wwth the nother substrate 101 and the ypg3s
bearing case 126 i s spaced apﬂiiﬁ fromthe inhibitory

axis 125, a position detectio chani.sm of the

scribing head novi ng nmeans detects the position of

- 31 .the s r|b|n ad 120. n of
théc%%ﬁ??}%%dhgﬁd gﬁ%oﬁﬁ. Rhe rﬁoméuggfe%%gned as
the position of the surface of the nother substrate
101, and z nt, detect]j | th
posi ti on ogﬁﬂgl%#?%ce ofp cga{l?ﬁerkggu%gltter aglg[ h&e frorner
i S sithd it et é rtoa bgctdredmng;hnseambmcatmle:dlﬁﬁmmepparatus 100

s contr er.. The. d ting step is
perW%fLe deseg%r? P%%n%% gﬁ%@en the.-zero point

detection is flnlshed t he scribing head novi ng nmeans

moves the sgr dé\%a etzﬁﬁ% 60 f Oy L iR tRer substrate 101

predetermne |t|n OSItIOI’] avvaltlng p03|t|o_n
above tnmencsmmc%ulwwée Bt Hetng (ARRIET U9 049¢ Bagludes a

Scrd @H\%ﬁé SR JHeLRE D EEEK 1AG& 4G Al he Wécddeaser Bhingitial

step 1 erformed in step 802 (see Figure 8) wll be
des%¢¢t%ﬁﬂ stepute PesheWR®dhe nother substrate 101
used in the scrlblng step perforned |n step 802 (see

formed for $eR§Phg Hagelnbipt ﬂ]Bng pe S ﬁr’g‘i%“ §C
andlﬁﬁiérmetlafgea):epuis of slth@ fot hest isiibgtamai sitThlsstate

l'ine to be scr ude Qne _ con I

St 155 hg RatHis ARoBhE S hACEE AR A Ty LPe vedSms gtarting

l n ﬂm %cﬁrl‘idﬂ_h,g abép enmmﬂs pbitite Eﬂztla&esestmrm ﬁgep will
120 is d Iong the line to be scribed to form

the %%F}%% e?% “on the nother substrate 101. The

line to be scribed includes a plurality of

After the initial setting step is finished, the

process moves to step 802.

Step 802: The scribing step is performed. The
scribingstepiszistepforformingscribelinesonthenmther
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 lines. The details of the breaking step

will be described below.



straight lines (straight [ine P1-P2, straight line
P2-P3, straight line P4-P5, straight |ine P6-P7,
straight line P8-P9, 30 straight |line P10-Pl I,

~ straight line P12-P13, straight line P13-P2, straight
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line P14-Pi S, straight |ine P16-P17, stralght line MPO35
P18- P19, straight |ine P20- P2130str ai ght line P3-P12,

and stralght line P12-P22), and a plurallty of curved

MDO35 - i nes g%urved lines RL through R11). The

ot her subsﬁfﬁﬁét@@tﬁ%ﬁ?%ﬂﬂﬁﬁ%&ﬁ%flﬁespﬁ heqgss ends ..
lines along the line to be scribed and breaks the 5

not her substrate 101 along the scribe lines to cut

uni 2-3ubdpihied $ATTIRI £€°Bnd 1D out of the nother

substrate #8teidbetdn trhsistdaleotAnsinipaalliswtiding step
the nmother _10 substrate 101 mhch IS dgflned by the

st r BPGRPTIEAcIp2SESP BOL, Wik PRI AESEELRPY st r ai ght

line P13-P2 and straight line P16-P17. The unit

Substrate orti en of .t t her ub 1
which is déﬁ" RE BT FEOSErar hf"fn ePB§13§°ggéfa‘§r‘gutéﬁ(q% table
IinmsPlanﬁlﬁixaﬁranghheltabl@lB3P2 and straight 15

line P16 -P17 . The unit substrate ICis a portion of

the nother substrate 101 which is defined by the
strai ght | | Fiee RR:eRFurespf afqpmrd s sed PGrPYo byt pHtgto an air

i ng %dg%%br&pgdéa rﬁs&rﬁe thieNfieBd- rE Zn YOy Wolltion 122 is

sub&t IS a portion of he not substrate 101
whi ehtl badefli pad Wl@ﬂﬁa.@ﬁduﬁmaoa‘iq:g sgiiling gpe mother

i n&ﬁ&grgﬂé lli r @i el 'c%el:s)%S Raferand §ﬁtﬁﬂil’g§1tllke of the
line P3-P e unit substrates IA 1B, 1C and

| ocaeEaer ﬁpbﬁtastmedpr i Beeed pacde FREELRE: \E@@rﬁcrﬁrwgecutter

10 HPWords $&4 | Bl And¥HGE Gid tRerfednmad wikh d5ptd&etermined
scribing step in step 802 (see Figure 8).

HertP®dfter, the scribing procedure will be

Next, a zero point (reference point) detecting step
is performed. In the zero poinf detecting step, the positidn
of the surface of the mother substrate 101 is detected. The
position of the surface of the mother substrate 101 is
necessary for moving the scribing head 120 along a direction

vertical to the mother substrate 101.

In the zero point' detecting step, a control section
140 moves the scribing head 120 toward a position above the
mother substrate 101. Next, a scribing head moving means
(not shown) moves the scribing 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 apart

from the inhibitory axis 125, a position detection mechanismr

-of the scribing head moving means detects the position of
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descri bed step by step with reference to Figures 9 and

10. 30 Step 1001: The scri bing head novi ng neans

noves the scribing head 120 at the predetermn ned

wai ting position downward. \Wen the scribing head 120

is moved downward by the scribing head novi ng neans MDO035
fromthe predeterm ned waiting3NDe35 - 33 position

to the position at 0.1 mmto 0.2 mm from an upper

surface of the nother substrate 101, the scribing

cut ttére st2ibimgsbesdt h@adnontTies mdistiat e@fl@he scxibing head

renal ¥ Stslont SR QHL L FPUIE FOBLPLR . e e

on thethabhethsn sybsioralte|lodr, andizéseursinh detectlon data
' nSEﬁMTC'aCE'l gotﬁehﬁogmzign @%s&égact:@o@rﬂhveemoﬁlh& substrate

SCI‘IbI ng drivi ng [ 1 near notor
scr illilis Wﬁe*a’éle@ RO GG TN ROR DT lMQUI@@ﬁﬁ@ *@:PW geptroller.

t herggri é%:‘d“gmﬁ'@ ad 120 ig\as M 9perFhemadi Aeabadrliba above .

10 Step 100 Formation of scribe line is started from

~an outer peripheral portion of the nother substrate

101 (outsiggear e_-@leofz@f@ap&'s’an’SﬂB%&cﬂ%namcg i Aishféhed, the

area of ar ea A-B-CD. Mre {ggghgeg%a%i?l gefa ntg:%upward

ant lhera %ﬂ@iﬁéf@hﬁlﬂ.@&wa&mdn@mtﬁﬁld : yiiss! Gﬁﬁdahjtﬁ@(d’}&&ﬁb.ﬂﬁﬂh above
al o the lLine t scri_bec 0 in point in
he g Sr5aPFohe ShepBPERsh SPEEREAtROLAL -Subst r at o)
to forn1thescr|be line. 20 Step 1003: The scribe |ine

is forne ng the qQuter side portion of the unit
subét?atgcgkgrggssggpflcalIy, the control section 140

presses theHsreibafgerut tdve 1@¢tablshet nbhherscribing step.

b 1 t 0
ChePEERLF A B B0 BT, B BB
form 25 the scribe |ine.

Figure 9 shows the mothér substrate 101 used in the
'scribing step performed in step 802 (see Figure 8). A line
to be scribed shown in Figure 9 is formed for removing ‘the
unit substrates 1A, 1B, 1C énd‘lc (shaded area)} out of the
mother substrate., This line 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 is moved along the line to be scribed to form the

scribe lines on the mother substrate 1L0L.

The line to be scribed includes a plurality of

straight lines (straight line P1-P2, straight line P25P3,-

' straight 1ine P4-P5, straight 1ine P6-P7, straight line P8-P9,
straight line P10-P11, straight line P12-P13, strajight line

' P13-P2, straight line P14-P15, straight line P16-P17,
straight line P18-P19, straight line P20-P21, straight line
P3—P_12 . and_sfraight line P12-P22), and a plurality of curved



Step 1004: The scribe line is formed in the outer

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

scribing 30 cutter 121 to the nother substrate 101,

and noves the scribing head 120 al ong the curved |ineMD035
RL to formthe scribe line. -TH& control section 140

noves the scribing head 120 such that a track of the

scri bing head 120 draws a circular arc MD035 - 34
havildgres clemmredngine ofRI0thdapraie Ricurved |ine R1).

Step 1005: The scribe line is formed in the outer

peripheral portion of the nother substrate 101. Mre 5
speci fi cal | yhe motdem spibsda@ticorui4d-nsgr @éppasatips 100 forms
SCriRiGe CUlddS hdhd thehq_lrﬁ%t hey rUlRidfe® 1ol #daks the

noves the scribing he 120 al ong the strai-ght |ine _
P4- PR T o‘-“r‘%ﬁf’ttﬁéafsetr]r% aloneg the spepbeodsneshgo cut unit

SCrish@ydtrf dss fz20r mipd i1 Lhe QW Qut REY ikeitnRel @ trate

“of the nother substrate 101. More specifically, the
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comlrod'l section 140 presses the scribing cutter 121
to the nother substrate 101, and noves the scribing
head 120 al t he cur ne R2 to formthe s

'he. 15 ThiBfonpist SHbEEraheI A0 dives BPRS 08, BB hje mother
headub%ﬂzrmehlouhsamlmt:rsadlef(ihetdweysthetnmgaimd3.1121@3 pP2-P3, -
dra r.C a i.n nt e n Q... .
degr SERLEE ARt R By BT M E B app st ratant 1ine
secPilérP1Z0Q pThesmsﬂt hmbszorasmar 1R ng supd¢etrid bft dhehmother

‘ot Beh $U0SL 2h¢ el BRYIR .o BE SALI A0 di6Ad11R0ps- Py,

to an area between the unit s
scr E6zaliighd aipagP ba-Fhiherstialegiporiimgn B -32, andestraight

por i 98 F13cing t h%h@%ﬁ%bmaté a?zitslr%b éPoh'bft He mother

dth direction of the unit subsfra nd an inner
syd§095tﬁétﬁ|bﬁldﬂrvﬂe1@nﬁ?f§93§tPﬁt%h¢/§tnﬂﬂ9?t'llne P2-P3,

spegtbhe¢shky1ihBepr6-p7, straight 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
lineP3-P12. Theunitsubstrates 1A, IB, ICandlDare 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 movingmeans from the predetermined waiting
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control section 140 presses the scribing cutter 121 to

the nother substrate 101 and noves the scribing head

120 along the straight Iine P6-P7 to formthe scribe

line. 30 Step 1008: The scribe line is forned in the

outer peripheral portion of the nother substrate 101. MD035
More specifically, the control3%ection 140 presses

the scribing cutter 121 to the nother substrate 101,

and noves the scribing MD035 35 head 120 al ong the

cur \regitinm kY tbef pesdthen szl ibel Wmhéo 0 TAane gingmplan upper
Sectd ¥ 1140 JOVYeR LRRNIG" é“kH120 ]%ir 20 1340 S¥eh s thdling cutter

track of the scribing hea aws a circular arc
havil?d RTE€EResr t’aﬁgﬂ%ﬂ%ﬁr BB tagiee 104 (L@uwwn%@uch that

R3) i tStaR 408%icIBRtE9NELRE.SRCES 0N é&%&éﬁéﬂﬁﬁﬁ?ﬂﬂé%s of the

scribing cutter 121 to the nother substrate

oV & thede SYbSLERES HOESEsRR (0 AenFaR el dben A fentroller

uni 1 4aubskhakesn lhd Ord@Ff 104 R 0 PRirENGr 4 &NALAN to drive
inner side portion of the wunit substrates |B.a

Mor EPEpRET PR Mpad fet ¥HRe ridineasetr Foh fho pﬁﬁs%é% scribing

't heh%lﬁl Hh:ﬁ.@'mﬂgt 1ehedzlmb@clrn@ 46D blkehg Subsbnat ehéOkcribing

and, nove he scribing head 12Q .al on trai ght

|i n&® Eé'ég ge %8Pkﬁhﬂggsgﬁﬁbguﬁpﬁe% %SH%?epslolbg The
scribe line is forned in the outer peripheral portion

of the noth a C 1]y,

contr ol sec?%%ﬁuﬁ)ﬁ# p%ggé‘%;tltofgg sctS ﬁ)négf:L g‘%t%%rs%%ed from
t o ehe ombelre Pegulphteratle kit ioramlf novesmebeescsitbshgate 101
20 '?Eﬁ‘ﬂﬁlag Qf%%ft gfeg ilelgiB l f’ff IRfl% 91({ Qflglﬁgearea of area
scribe Tine.

. contr sect’ion Mmoves _
scrAbBn§-Read Mersuspecifiicadlyrackhef CORETedr igfGigion 140

heagrgggegr% s%r‘i'ﬂl%l& éﬁt%E 13 YhE ESHEF G ate 101
degree (curved I'i ne .
and moves the scribing hea 120 along the line to be scribed
from point P1 (point in the outer peripheral portion of 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 mecther substrate 101. More
specifically, the control section 140 presses the scribing
cutter 121 to the mother substrate 101, andmoves the scribing 7
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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25 Step 1011: The scribe line is fornmed in the outer
peri pheral portion of the nother substrate 101. More
specifically, the control section 140 presses the
scribing cutter 121 to the nother substrate 101 and
noves the scribing head 120 al ong the straight |ine
P10-Pl| to formthe scribe 303%ime. Step 1012: The
scribe line is formed in the outer peripheral portion
of the nother substrate 10]1.

MDO035

— spe%qmw@ycereﬁ%rc%ﬁm@%e%?.%gﬁ% E‘Flé’é‘é%‘i Hpe R1).

scribing cutter 121 to the nother substrate 101, and

noves t he scrlbl head 120 .al o the c rved I L ne

to formthe® %ﬁbqllﬁ} é%EbﬁgP8|l§e§ o%dlag th® outer
rmvleérilbteeﬁ@:tl bbﬁtglbﬁadaﬂZGhsumtﬁldIhaﬂ;ulastrattk d01t.he More
scribin aws.a circu bi
centRfC %h af%Y d6m588P§§°?cﬁ?veﬁo?lne QE%%SQ% Ehe scribing
10138ut Tde 12ar t dehlei mether Soabsedadlechl tahél TN &% ttmed%crlblng

DOTin plo UISADUIEL SUBSLEQ! 91k biepuLL BUBSLERL Sforine

e Spec the control section
14{ﬂxm@sses the scribing cutter 121 to the nother
substrate 101 and noves the scribing head 120 al ong
the straight line P12-P13 to formthe scribe _line, 15
Step 1014° Sttp Jd0are Thens TS bEORABE LR FAETGAL SR the outer

eﬁ@tﬁ@f "plooRih tdie PREDGlotaidist s@berifle None  More

he control section 140 presses the

scr$mﬁ¢17gfl‘é@¥3&3ér tie coptirnd seEhien PF&Féefo‘ihea%mbmg

nMov&st tde 186 dERE mott@t@i ét?@s@i*&m 1bhe A Mede s ithe sRﬁrJ.b:Lng
to formthe scribe.li %8?trol secg%on 14

movead H@%@A%%&hﬁeaarﬁé Js%t&% 2 T8I 58K %‘Frt‘ﬂ% line.
scrifhd NEohiedsh. 1280 € WS €0 IPEEd €k vsekibine Head vE2Z0 such

lt Ihnteheltqt?)a t%taek % 1t§heTsh§rlchr_]rt1g§ q-lteasfcltzloogr]a%% Qrgfa‘?gﬁl&r arc

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

Step 1007: The control section 140 presses the
scribing cutter 121 to the mother substrate 101 and moves
the scribing head 120 to an area between the unit substrates
to form the scribe line along an inner side portion of an
side portlon faclng 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 spec1flcally{ the
control section 140 presses the scribing cutter 121 to the
‘mothéer 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
-gspecifically, the control section 140 presses the scribing

cutter 121 to the mother substrate 101, and moves. the scrlblng
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fr osepidiing pUEepdiddk topther BotBem FHES

25 scribing cutter 121 to the nother substrate 101,

and noves the scribing head 120 al ong the strai ght

line P13-P2, the curved line R7, the straight line

P14- P15, the curved line R8, the straight line MDO35
P16- P17, the curved line R9,_t$§ straight line.

P18- P19, the curved |line R10, e straight line

P20- P21, 30 the curved line RII, the straight |ine

P3-P12_and the straight line P12-P22 | hiLg.0 ;
f orifahd &0 Aippd the °“§Y%§n§30‘1%:2R£ﬁ°é’ Bt le 50PIH0 Aine.
140ré néGhiesot heeMDOAD 140 Iovdorihat i prridfinherend 0 such
lines at point, P22. The_ scr.lhbi Vi ng means
nvvgéaEH%'%E??%i%é t%%a%cﬁééiﬁgq?géég%%@eternined
wai diavgs poséitonlan diqilsdving thecenidhiangky e &0 degree
shoxn Q%eétffselQQf t hrough 1016, the control section

Pre he s |

140 esses cribing cutter 121 to the nother
substrate 101 without the pressure to the nother :
substrate 14 J101;3ppli @eD¥ddi& T $8EPBokULRBT pkdkses the
being interru eé and noves the scribing cutter 1

t

21 .
pEgelfl naud moves

on {he L RSh SHRaEBIE thUn atdhl b8BwéSE tHY tnit substrates
substrates 1A~ 1B and 1D out of the _ nother

. 1C, .
subse fam The SEELRECHIBP MYLIRT AP B Feff BPUEAG™ OF the
IOLG%?{‘E égi%\é&&:]a%b 1Bt Hﬁdcthl r gior@ﬁpbenfigamgm théscontrol
the scribing head 120 suc t hat t he ribi t
125 9<E 4 S TP S4RS N SFESRUBE GBS CeTol LAnit( hee mother
scré b sgrotd t 201 124di moveyedhbr errpbing Pkad 129 poiang the

oo 1S kel b ot REFEE TS bei ng

suspended. As a result, a tinme for the scribing

process fo[ﬁj;(e#g;lrﬂ.]trkﬁ:etﬂ]l% %%S:ji%ieng.ilrlien§§ %BEmQS in the outer

T educed. F

peripheral portion of the mother substrate 101. More
'specifi-cally, the cor_ﬁ:rol section 140 presses the écribing
cutter 121 to the mother substrate 101, andmoves the scribing
head 120 along the curved line R4 to form the scribe line.
The control section 140 moves the scribing head 120 such
that a track of the scribing head 120 draws a circular arc

having a center angle of 90 degree (curved line R4).

) Step 1011: The scribe line is formed in the outer
peripherél portion of the mother substrate 101. More
specifically, the control section 140 presses the scribing
cutter 121 to the mother substr‘ate 101 and moves the scribing
head 120 along the straight line P10-P1l to form the scribe

line.

Step 1012: The scribe line is formed in the outer

peripheral portion of the mother substrate 101. More
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scribe lines can be forned on the nother substrate

W thout 25 a scribe Iine reaching the sides of the

not her substrate. Thus, the nother substrate can be

prevented from being divided into two or nore MDO35

portions while the scribe |line ? are being fornmed. 30

The plurality of the unit subs Cafes are not

necessarily located on the nother substrate 101 with

appropriate aces therebetween F r

P EReibThralhe, D AEPEToL FRECHBE LI Pre3Bes, i firiving

useélutﬂef he 1sks itheng thieaps pies f va e d 0iln estdemoveszh(es%érlblng
ure_8 the ther syb t erhbNecrife 1i

gl%%??lb}ejoooag CHRES écﬁ' ?n‘gf’ goz}l ﬁ thé %%]\:/e ° Lrnes

al OTﬂgeScbhErblnﬂeect:bldme 40 i hede s otm@rmriiélrs@rm%@d 120 such

lings on the 13 @sPs éﬁszQﬁ.Qr arc

|nc€%%g uraq$%§ o%géi% éﬁe i nes tfalg line

stha%ingsaraegmma:m@pmopsao degreer bp@hvedi hbne R5).

- P53-P54, straight |ine P55-P56, straight |ine P57-P58,

strai ght |ine P59-P60, straight |ine P60-P52 N
straight |i%eePdP1pgThe scaiidiet Lipfe PEIrPEd alqngithRiouter

Ling %ggﬁjr%n %Efrﬁﬁegmoﬂﬂélesﬁggtgﬁ%e fRdny aighéubstrates

li ne and a plurality of curve

( Cull?iéﬁdlhﬂwesMREE SE’I‘PIC(S-[? aldy, F@@? coqﬁgoﬂﬁgﬁgﬁ.on 140 presses

subgii & alg-ipthd PGt ePParat £ the0nd theB sudstirhe el iMbsnd moves
along the |line to be scribed an bre ks. t.he

sub%@?af%r&@&nﬁl%ﬁ@dt%%os%+?%% Hrfes Y?ﬁ%&ﬁ +P?h§%? P13 to

subs it €6e 28cr2Be 2thand 2D out of the nother

substrate 101. The unit substrate 2A is a portion of

the nother. substrate 101 which is defined by the

strai ght |igesp6lIR62 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 _
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 1line RG_).

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, the straight 1ine P16-P17, thecurvedlineR9, ‘the straight
‘1line P18-P19 , the curved 1ine R10, the straight line P20-P21,

.. ~ the curved line R11, the straight line P3-P12 and the straight

line P12-P22 in this order to form the scribe line.

Step 1016: The control section 140 finishes the’
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25 straight |ine P55-P56, straight |ine P60-P52, and
straight line P63-P64 . The unit substrate 2B is a

portion of the nother substrate 101 which is defined

by the straight |ine P55-P56, straight |ine P59-P60, yy,s5
straight |ine P60-P52, and stralght i ne P63-P64 . -
The unit substrate 2Cis a por§|on of the nother 30
substrate 101 which is defined by the straight Iine

P55- P56, straight Iine P59-P60, %ralgh% #%9

Pe3EPERatiAn Sfr APGhECTLPReIBBE5PET RRED substrate

2D is aportion of the not her substrate 101 which is

defi ned by stral i ne P67-P52, NMDO35 t g

line P55- P56Re ‘? ‘@’rﬂg %%Jﬁ&v%meanﬁ g‘??’%?’ %t% 8riving
llnﬁe8591§67toThRecpﬂéﬂetesmmnednwaﬂﬁlpgeBQQStihe to finish
scrlgln% ter g 121 to the nother substrate 101 and -
movE&8e Sr% r8i i§®Read 120 along the straight Iine
P51-P67, the straight |ine P67-P52, the curved line

"R21, the st |gﬁgwé5§§P g§p$5fooih€thP¥ﬁd10i6netﬁ@zcontIOl

t he stralgh ®|¥he curve ,

st r abghiiohi he0 RBTefESs thre Samiktdd 9w tRz4 12dh 0 the mother
str nkhgrekbyed 44 I'i:‘?w.eR%@thtaE‘i‘subs1:rate
strgpgﬁkr%ge i@%dﬁgggﬁﬁth% gﬁrved ['ine d
st raogh@ppilm@dpax tee, Stzﬁébwavéattﬁrnézhz‘?eltlﬂelnterrupte

Stréhﬁhﬁlo{régetﬁéssgﬁfblﬁ ecﬁHf:&EdlhllnErBK8p01hhePl to point
stral I ne - e curved line 29

st raizghto £pE® 1559 P@’?lb%néll’t‘ﬁé stratahtottlﬁﬁ %%PSF%%W for

in thteipgdehe d®it Osdwstrdtes sIx) ks ) I]m?,SathG.DnulltneDf the
of the unit substrates cut out of the nother

subBeEhReE §8RStEaR8tPlmited to four. The nunber of
the unit substrates cut out. of the nother substrate

101 may be

shows the n%?%%?gsﬁ%ggg§£8% 8%&$€%%€ﬂ Fﬁﬁéﬁk%%%ﬁh%ﬁgention’
uni_théuﬂﬁtfxaibsec@aotrmmamdretrrcsuosmreaseribll,lgtmead 120 such
that the scribingcutter 121 is pressed to themother substrate
101 and the scribing cutter 121 is moved from point Pl to
point P22. Thus, the scribe lines can be formed without the
movement of the pressure to the mother substrate being
suspended. As a result, a time for the scrib;i.ng process for
forming the scribing lines can be reduced. Further, the
scribe lines can be formed on the mother sgbstrate without

a scribe line reaching the sides of the mother substrate.

| Thus,themothersubstratecanbepreventedfrombeingdivided

into two or more portions while the scribe lines are being

formed.

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

appropriate spaces therebetween.



line to be scribed is forned. The scribing head 120 is
nmoved 25 along the line to be scribed to formthe

scribe lines on the nother substrate 101. The line to

be scribed includes a plurality of straight Iines
(straight Iine P70-P71, straight |ineP71-P72, 30 MD0O35
straight line P73-P74, strai ght38 i-ne P75-P76, strai ght

line P77-P78, straight |line P79-P80, straight Iine

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

P85- P86, st Fagghe |1heshPgg- R8RQtisin aggampléne@f the mother

P88-P{ 1, aihght ..LLRe; P8 9 - d | :

i ng Rty 188 apERr Rl S BOD ster’ e St an step
PO58096 ( seer Bignre |8 he M7 Lthegmotheni ghstiake 101, the line
P99+ BL00 ¢ crShEea ighEo1h08 . Pifils L2y §L 1Rl 26 1iR8noved along
P72-P87, and straight |ine P87-P103)~, and a

ol uithiei Lineftache earibafso(tery &ire s@ekbe 4 imsy pRrdiyRother

R66 kubEhe-aFRt her substrate cutting apparatus 100 formns

. scribe lines along the line to be scribed and breaks
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“and ?1 Qu

the nother substrate 101 along the scribe lines to

cut unit 1OT§abs_thi&1@t e&;h%\e EE'riS@d 3?8%%5%?3% plurdtlity of
Lot not her ubstrate . e._unjt

S UbSEFALEPs A e S AT Gt LEERE IrBBhers traedt kine P67 252,

whi elirias geeflived Py -PhBa ,sét paghiit [Uine PFI-PF2, stkmight line

straigh i ne _P75-P76,. strai.ght _Line P88-P d

Sty BbIRbshr g Gusidbts 1 44 2P BUL pbL stisight, Thhe Pe0-PS2,

por sktoaightthienarBblheP 625 ubstabgiet 10bhevbé BhP b4, ddfriaiagrht line

2%/r'gpgﬁ?%F?L%%ﬁi%ghgg%?%?gﬁ idgﬁlr‘]éei@& Fi%‘é’?@mpsa) ,

Theandi & sUsatity GCdureedddnen (ourvied Adnksr R20 through

sub§§%§ge 101 which is defined by the straight |ine
P83-P84, straight |ine P87-P88, straight |ine

P88-P71, and straight |Iine P91-P92 . The unit

substrate 3fhd snGeROFtiQPsPatbecAPLIRE apparatus 100 forms
scribe lines along the line to be scribed and breaks the
mother substraté 101 aiong the scribe lines to cut unit
substrates 2A, 2B, 2C and 2D out of the mother substrate
loi.

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
line P63-P64. The unit substrate 2B is aportion of themother
substrate 101 which is defined by the straight line 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 line P55-P56,
straight line P59-P60, straight line P63—P64; and straight
1line P59-P67. Theunitsubstrate2Disaportionof themother
.substrate 101 which is defined by straight line P67-P52,



substrate 101 which is defined by straight |ine

P71- P72, straight |line P75-P76, straight |ine

P93- P94, and straight 25 line P97-P98. The unit

substrate 3E is a portion of themother substrate 101 ypg35

which is defined by the strai |l i ne P77-P78,

straight |ine P81-P82, straight’|ine P93-P94, and

straight |ine P97-P98. The unit substrate 3F is a

portion of the er,_ _subst trate i.gh_ i.g d

Dy ¢ HeALPEL e PoASPBgs. Bt LHet L e Fede dhaWaignt

P871 88, pso+Bspht |ine P93 P94, and stralght line P97

-P98. The unit substrate.3Gis a portion of the nother

substrate 101 which is defined by the straight line

P71-P72, sttaicghtt rbilnee@75eP28,0 phesses ditghscrihdng cutter

P99- 0 3 trahg I P h
%f]’glq:ost f gtrgc')\%iaé subs4t]r&ttse &@1 d rﬁ&«eefl%e §grlgﬂ§g ead

uni I on her

~ subk26 af.englhewhi i gist dlefler?éd W7t h@%ﬁtﬁagabt YineP67-P52,
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PTTeRL G Sld RO oo PR35 ol A6l phoesBI0uhd Wrvea

and ral [T nhe unit substrate 31.is.a
por1imm @:b: tihee stotetiaihts Jiger BPE-FB - whienCrEVERf g R23-

by {ie s%:t_cra@'ggﬁt l:l_lllé "P% 8588 ¢he %Lfra#élmlhé ez £8¥nB&S;raight
strarght Iine P99- 0, _and strai l'ine P72 P87.

ThelmﬁaPsguséppatfteescs;ave§élw253 h%%tr%%g 8&ngpe0-Fa2,
aﬂdﬂ;%% &{ﬁé@g@%@dﬁ%t htﬁ@n:fwlgﬂi‘@ 1SpRCEB1-P62, the curved
t her ebet ween. 10 The contral secti 140. pr esses 4t
SRR e SEIPIATY AP Rer Cofnat Pt SUaTa uhie K28
nDVESe tdt@:as.@ntbmgehmi Pdé’..O thleoogrirhé Binaipht thenstraight

SPZ?Jaf7lt ﬁs‘-’ftrgé'g r*_f,id:% gg'%lh]tne ée96559§ REIQ ’ﬁhls order

I|ma;Fﬂ&m??ﬁnecmmwfﬁellﬂme§62, straight line P77 P78,
curved line R53, straight |line P79-P80, curved |ine

R54, straight |ine P81-P82, curved |ine R55, straight

I'i ne P83 P812b,e numbae@fmhmumsasubstaa@nﬁ qqtr@ubsg {ghggnother

cur Veb e %%?l ig not limited to four. The. number of the unit .
substrates cut out of the mother substrate 101 may be any

number of two or more.

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

the mother substrate 101.

The line to be scribed includes a plurality of
'straightlines (straight 1ine P70-P71, straight line P71-P72,
straight 1ine P73-P74, straight line P75-P76, straight J.ine

. P77-P78, .straight line P79-P80, straight line P81-P82,
straight line P83-P84, straight line P85-P86, straight line
.P87—P88, straight line P88-P71, straight line P89—1?90,



~through 6.
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straight |ine P87-P88, curved line 58, straight |ine

P88- P71, 20 curved line R59, straight Iine P89-P90O,

curved line R60, straight [ine P91-P92, curved line

R61, straight |line P93-P94, curved |Iine R62, straight

i ne P95-P96, curved |ine R63, straight |ine P97-pP9g,MPO35

~curved line R64, straight I|ne40P99 P100, curved line

R65, straight |ine P101-P102, curved 25 |line R66,
straight line P72-P87, and straight |ine P87-P103. in
t hi Stopdehtt bineFRL-KY 2scstHaighhddneg RIBhRI4eriPiaight line

proegaupg caC AR O 3k eFPPIBIBNt st Pdidhe piﬁéepgg P100,
i nvention, the scribe |lines are formed b 30 nov

t he SéEpiLBNEGL HRMB1230P 382 2 S R HINY Bine Rd % E’Weda‘rq‘ gEgalght

such ihbats-a Brgd Peahinepierardt plodnguavdd 13hed (@SeNlines
is _lLinked to_a_scribe ?lne to be forned along a

secBRA 4hrevdioR®6di-fferent fromthe first direction
with a curved line (for MD035 42 exanple, 2. OR
on mh

movi ng d|re%??OWOBFQFhgugggfﬁtﬁgcﬁﬁggn9269P§r8 Sﬁgléﬁ forms_

frogcaider @éhieenapangl ek EmnehEOSbeasghhbbﬂnan@ZbEBaks the

rection p raII I e th ot 4 4, P5 .
(cu?‘%geﬁ tﬁf)% tl’?g Cort I.lrgo;a’C section ?LAjOﬂg?gs%gscu unit
thessbstbangscahteBB 13¢C.t 8Dt h3EpoBHRer 36ub8Hr agrd181 ocut of
and Hgvggtﬁgﬁ §ﬁBE9%QQFh§3g 120 al ong the curved line

e e

FS O R SCFI ine"(see Figure 9). 10 Since
the pressure to the nother substrate 101 can be noved

such that t ﬁﬁi{?eshggféréeé"?ﬂ 5:113099 gbglahr& the mother

direction an € ScCri 1 ne formed ong he second

di ré@bﬁ@ﬁaﬁﬁelq]t Wkéghvi ¢ Hed iegfvad then%tr%la%ﬁédélet 71-P72,

t hegy 865 5RE ND: gatd B3 - 724, causediy 1anchapge pi7n. hha stralght
direction of 15 the scribing cutter 121 fromthe firs

di réERe891r8%ne SBEYR T HRTCTA hIRAT HROFEYBREF. the Smother
substrate 161 which is defined by the straight line P77-P78, -

straight line P81-P82, straight line P88-P71, and straight
line P91-P92. Theunitsubstrate3Cisa portidn of themother
substrate 101 which is defined by the straight line P83-P84,
straight line P87-P88, straight line P88-P71, and straight
lineP91-P92. Theunitsubstrate 3Disaportionof the mother
substrate 101 which is defined by straight l1line P71-P72,
' straight line P75-P76, straight line P93-P94, and straight
1line P97-P98. Theunit substrate3Eisaportionof themother
substrate 101 which is defined by the straight line P77-P78,
straight line P81-P82, straight line P93-P94, and straight
line P97-P98. Theunit substrate 3F isaportionof themother
substrate 101 which is defined by the straight line P83—P84,.
straight line P87-P88, straight line P93-P94, and straight
~ 1ineP97-P98. Theunit substrate 3G1is aportion of 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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Fi gure 13 shows apart of the Iine to be scribed
(curved Ilines Ra and Rb). 20 The scri bing head 120
starts formng the scribe line frompoint P1. Then,
the control section 140 noves the scribing head 120 jn 6035
such that a scribe line is forped along the curved
line Ra by the scribing head” 153 “When the scribe 25
line is fornmed along a curved |ine which passes point
and _point P2 in thi i nst ad of beln r .
aIoﬁﬁrﬁlggFr%&fﬁnPW%7ﬁ§i;ﬁﬁﬁéep3§§ ST W 1%352%?%?rt10n

P2, oFttHe mpehsichd €bs t0a s avanyhachriac Refiomlley tge straight

forﬂegeféﬁ ﬁﬁggig%ltggﬂg%gggo?% 3%{ jfﬁ{e'[r:‘th%e P99-P100

' subahﬂa;tte:a]l@h)t 1#o¢ Peranplie, Thennihewortidedd 3hés 4 Bortion

for %551 %he 58 Vefi(ljté LG VLR ﬁ,aﬁé%ingﬁit% t?”ﬂe &paight

p0| OSS eto revent a Crac rom
be|mgneﬂmmﬂmﬁansttmugmtAHQHEWTfRﬁ&KﬁF!alN@©@§n&Pﬂ% P100,
TheQnat%&ﬂqﬁg g'm%eﬁ%%gﬁ?%o PR galtthguﬁgffgwg Jeadn; 3c,

1207suc SCri Ine 1s fornmed along t
cur 9Bd 3H,i 3B, RE .3, ndi Thesetincd arhul FRpp-opfdate spaces
SCftHg:LPE@ﬁeéﬁ 5 point P22. Wen the scribe line is
forne ong a curved |ine which passes point P12 and
point P22 in this way instead of being forned along a

strai ght |iqfige \Minth-cDass8eibRi 1o pEégséBdtmisﬂ:ﬁ:iBZﬁ,g cutter
it is possible to prevent a crack f

f d
f 1 k@b On(EDPoBOE B SRR Tt O aBOGROY S hk REF Lpgne head
SUbfﬁéail%n@ihéséﬂ@@f@flltﬂ@ﬁPmot-hen ssthsd Tgtite 1188)P71-P72,

curGeEve] ACOSREp RESALOPh, BB Erb ol FEL PSS L E RS,

i S ppBsighe 1ihe HroVEmn, aurvadli:frreomsbestgaﬁghllrélcirmP77 P78,
thecgéégﬁgflne Q?B Pzgralght line P79-P80, curved'line'R54,
straightllneP81—P82,curvedllneRSS,straightlineP83-P84,
curved line R56, straight line P85-P86, curved.line R57,
straightlinePB?—PBS,curvedlineSS,straightlinePSB—P?l,
curved line R59, straight line P89-P90, curved line R60,
straightlinePQl—P92,curvedlineRGl,straightlineP93-P94,
curved line R62, straight line P95-P96, curved line R63,'
straight line P97-P98, curved line R64, straight lipe
P99-P100, curved line R65, straight line PlOl-PlOZ, curved
line R66, straight line P72-P87, and straight line P87-P103

in this order to'form the scribe lines.

Inthescribingprocedureaccordingtpeﬂlembodiment
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



15 In the scribing step according to an enbodi nent of

the present invention, a conbination of the point to

start the formation of the scribe lines and the point

to finish the formation is not limted. 20 For

exanple, the point to start the formation of the MDO035
scribe lines may be in the out 42 peri pheral portion of

the nother substrate 101 (for exanple, point P1), and

~the point to finish the formation may be in the outer

per i gxrenl e pdr 0Rdmr2highf 6 { OB ) notIher eganpleatin a@mr(cﬁon where

xS BELRY SRRl R0 of ARl AT 4f%hansea

be |fr¢mua<ﬁmnacqmgn plagedlledoitpi bhe strahghholibee P2- P3 to a
SUb Scﬁtftﬁ%p ﬁl%)j'aggl the Q’Odllgld:ﬁlt) ’ll?lrédP‘lt Pg (Ql!l ed line

toflnl ormation may be onan outer side
of thie) mothfercantiyzly section (¥4 noesafas<e, tq@usfqrmzsyg cutter

For ©xampl ene tnn?cl‘ﬂé)f _b b rBhar ioihiﬁhci Qhro%tsl Qﬂeoécf:t&ng head

"scribe lines may be on an outer side AD of the nother
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subs‘tzr%taelonﬂ)fh@f sprEgdnpiee Bbi ke Pgm el $Helbpildne (see
to fRinhshe tdye MDO35 44 fornmation may be in the outer
per i pheral portion of the nother substrate 101 (for-
exanpl e, point P22). For exanple, the point to start
the formati ginek the SE&sHerd LI hERYobRe@NsUBH BAEEI101 can

o 5 B ASCRPLRSE, BHSPLL8L 6o 1AL AL G S eaeat

be miirea:ttlmmt eandi dheC@cﬁ:flﬁd’IElﬂm hebmubstamreg 16Rhe second

(for .exa 0| nt Z‘J’ urt her nor.e,, .when
scri |rr(1a§ lé’n 1';"élkuse lt% H GHES orr‘:'g‘élel naan"’lm"’lge to the

adj @@ttti;@ﬂahgoﬁutherl bad ¢awm@inttyt edchangheinstthe Wingcetion of

CULLRE J&rk E Al BEe RIS J128 om TRUSe s MR FOB L PEESH Y Be second

direction can be reduced.

Figure 13 shows apart of the line tobe scribed (curved

lines Ra and Rb).

The scribing head 120 starts forming the scribe 1ine
from point Pl. 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 P1
and point P2 in this way instead of being formed along a
straightlinewhichpassespointPlandpointP2, 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 P1 and
point P2, it is possible to prevent a crack can from being

formed on the straight 1line PO-Pl.
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of the scribing cutter 121 is noved from an inner side
portion of a unit substrate or an outer side portion

of .a unit substrate to the outer peripheral portion

of the nother substrate 101, 15 the load to the MDO35
scribing cutter 121 can be reduced. Further, when the
pressure of the scribing cutief”121 is noved on the

outer peripheral portion of the nother substrate 101, .

the load to the scribing cutter 121 can be |ower than

that while the pressure is noving on other portions.

20 Speci fi cpldry, tnBesvriti® 1sssdbi oy L0tmeare sl Pie issribpiag head

on ted portions of the line to. be ' ral

1 E8b 8l el Ven | sty | Td S Sled Sy M8 urvea
cur vege | RtearR £ irciwhead Hhen€oRBatdonved thaesegibe lines at
strai gh ine P10-Pll, > LiE vedliheRa,
cur@%%?fﬁ%%gl 5%@% g ® %%%é%gli?ﬁ%5?§REﬁf§§g %?%%QFB, urveq
cur Viemk WhiehRSas ses \red niti Ré2 RIGl peinhiRp# in|§iHes way instead

P20s P2l 5 gir%c?ﬁgéc'i 2%15'14; ' a 800 SEdd Wind NG EH Hd¥des point

(see Figur ove-nentioned |ines), straight-
| i nel2 RBId BB Bided 4t A6 ROES1BLEatghPreVRBt PEcpERk from

gg%’%‘glg% FRemad ﬁft%ﬂ pbihYathd tBRaFd3n shtat @ildd 6Hehe mother

curved li1ne R24, curved |ine R25, curveg01 -
| i neipgrate i hHis19nEPeL e, mothpreduPritaRsy0t) - For
curyeshhide J#d Sid aahind i Nend6hs Ribrme @ i Mady | tine curved

R29, and straight |line P67-P68 (see Fiqu 11, 35 -

45 1ire WHER AR SRR GHe d 15 ﬁ%?) Foipflabfgadt oy ossiple
scridigveait telorbtk Eaprbeeiaducodmetinohhtsewayraidieh line
the_scribing cutter 121 scribes 5 the nother
sub%t?# %3101, the pressure applied to the nother

substrate 101 by the scribing cutter 121 can be

~reduced at _anypl ace.  Th i nen
the sori i g ol G b1 ScareE et P ing 1D SR B Snent of

| scrild nurecurtteini2htdam ,be combination of the point to start

the formation of the scribe 1in.es and the point to finish

the formation is not limited.

For example, the point to start the formation of the
scribe lines may be in the outer peripheral portion of the
mother substrate 101 (for example, point P1}, and the point

‘"téfinishtheﬁqrmqtionmaybeintheouterperipheralportion
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
bf the mother substrate 101 (for example, point Pl), and
the point to finish the formation may be on an outer side
CD of the mother substrate 101 (for example, point P23).
'F0r 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 P0O), and the point to finish the



stably used for a long period of tinme. 10 2-3.

Breaki ng step Hereinafter, the details of the breaking

step perforned in step 803 (see Figure 8) will be

descri bed. 15 The breaking step is performed on the

mot her substrate 101 with the scribe |lines forned MDO35
thereon by the scribing step.4After the scribe |lines

are forned along the line to 20 be scribed, steam of

the tenperature at which nother substrate 101 expands

i s fprapsdonmahbesaer the optprperdmdmnalspeptige@f thonpther
{ e 082t (ROLbIOPEAS2ExatpiBe MELRK 1ML fEViee LadmpBY, the

spraylng steamto the scribe [I nes, vertical cracks
25 PQARENECfYbRrt Hhe digmetiione §TekPenBcTHbe Helnes may be on

t hi ﬁhn8§§erdéi@&tﬁ[9 R0k hENGo PRE P ESuiSdbSt Fati® 11Q¥_orTB§ample
st eam spr to the vertical cracks hawq}ft%ft_h enin

in Pﬁéné’raé? oind rihe adndr tpehipigh ekt nt on Ty be on
Ver bhCaht&F agkse idb drCapkl hafier PhanoENeN.10ihe for example,

"penetrated i quid expands (volune 30 expansion), and
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t huB®ipkeF¢dlti cal cracks are extended toward the
back surface of the nother substrate 101. The steam

may be spr o the surface. of the th
46 substra E%?r%QI?hew%ﬁ%qﬁﬁ acaé9ﬁ88 ﬁ%ﬂggggglﬁ used, a
Figmeepamse Fur sheadynefmehé obt hbe 3obdt tmbpsmttedyto the

o0 b SF P Ingadidsl 161 SELIIenbA08a " R, 0N (AR {1 PEEssure

substTa a pressure to t _
subsf rtéttees cwrilhlmh e:t:idzarbezl Hismesvédfoopaan ifpenetide portion

thegﬁ%n%e é@ﬁﬁgé#%%&%ﬁ@ﬁféfg greop {aﬁoéaffaaﬁe@gubstrate

whi ¢ I'nes are torne ernore, th
scrtpithe pesermeriphdnale paritisarof medgetheiatselbaftd?ate 101,

heathBg Jelifr S HrlePs 881 bi RE S MHT1 21 [R%Che BRAMHced. Further,
when the pressure of the scribing cutter 121 is moved on
the outer peripheral portion of the mother substrate 101,
the load to the scribing cutter 121 can be lower than that

while the pressure is moving on other portions.

Specifically, when the scribing cutter 121 is moved

- on dotted portions of the line to be scribed (straight line
P1-P2, curved line R1, straight line P4-P5, cu:ved.line R2,
curved line R3, curved line R4, straight line P10-P1l1, curved
lineR5, curvedlineR6, curved lineR7, straight 1ineP14-P15,
curved line R8, curved line R9, curved line R10, straight
line P20-P21, curved line R11l, and straight line P12-P22
(see Figure 9 for above-mentioned lines), straight line
P51-P67, curved line R21, straight 1line 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 P&5-P66,
curved line R29, and straight line P67-P68 (see Figure 11
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instead of steamin the scribing head. The scri bi ng
head 120 may include a |aser oscillator for drying
noi sture. An exanple of the enbodi nents of the present
invention 15 has been described above with reference
to Figures 8 and 10. For exanple, in the enbodi nent
shown in Figures 8 and 10, stéps-802 and steps 1001

t hrough 1016 correspond 20 to a step for "form ng the
scribe lines on the nother substrate". Step 803 .
cor Eespbhesabeve-serpioned "binask) hg thfe Lesdhée the scribing
subghkate abendahhgeSckilfeeki nes”. Steps 1001 through

1016 corresponds to a step for "formng a first

scribe line for cutting a first unit substrate out of

the mother gsybgi{@tgab Auh arseeendvsiely batlkere1borscribes
cutting a _second unit substrate out of the_g%ther

subshPRAENRF FHPEhgakepttls the REPIFHE §riPRer-ed to the mother
subghpateavbet heUtby M PEeTSBRAGE But Ber D2 hetas Wesireatieed at

bei n interrupted". 30 .However, fhe noth substrate
cutﬁgﬁg%ﬁﬁ%md BFStW@aﬁﬁ%%%%ﬁnpﬁ%gmﬁ%ﬁP?@eﬁgFublpgcutter
| i mMiedcédn bdeswpiosksedl atibwhe iserfibjmgesud temd120. can be
The present invention.may include any. process

proﬁgaﬁig ﬁgegoﬁﬁrag l?B%nPﬁﬁl? e°§c¥%%§'lines on

MDO35 - 47 ‘the nother substrate", "breaking the

not heyg sgpégﬁfﬁ§ %kgﬁg the scribe lines", and "f

orm'ngaf " Trstscribe Tine for cutting a first unit
substrat e digereinaficennpt téve s@idtaidse ofndthe dx@shdng step
scr| L0€a T oh | B3 SECORYIgHPLt sFURSIIabE QULcPibed.
of %%ﬁf%%gﬁgr suﬁg% ate o& tﬁe n%ther zubstrate by

noving a pressure to the nother substrate w thout the

pressure tophd Bee ARG NG tSHOS] p & £o BRE ABnithedid tidegubstrate
are gerforned by . the steps i'ncluded in the nother:

subk9} afbtle ERe nPCHEPRONLNAD PRTARY cFRPERCRPBYthe scribing
accgegdhng to the nother substrate -

MDO35

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 152d of the breaking device 152.

By sprayingsteamto the 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 liquid expands (volume
expansion), and thus, the vertical cracks are éxtended toward

the back surface of the mother substrate 101.

The steam may be sprayed to the surface of the mother
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cutting nethod of the present invention, the scribe
line in a single stroke can be fornmed. Herein, the
"scribe line in a single stroke" refers to a sole
scribe line forned for taking out a plurality of unit
substrates out of the nother 15 substrate. The scribe
line in a single stroke is forimed wi thout the
scribing cutter being lifted fromthe nother
substrate fromthe start oi of .the sc ine_in
sinavest§FF8ké°tob¥h%ﬁ PgmﬂFVéthikg ee: %?%96 )
t he not her substrate IS kept (mai ntai ned) fromthe
start point he 20 sgribe |ne i.0 I e
to the end EBFE erﬁ&%%raﬁh mf’5 feS TR ﬁr%és]gggtr?é{’% broken
cutaﬂbggnﬁhbodcmﬁbethEnpsefenmednoanthenmotherfsnbstrate by
scribe-line and the se o I ©ed b
ot RBELYERE SertorS, fue JRloll, shBEeFate M (e R scribe
subitinatehdes r@e@umm@lthﬂmgn tﬁeolso&tlﬂam‘fgﬁcepp@@%éte to .

MDO35

timg EOEuI:JQ.EL@J?ngnt Qﬁlgﬁr iRe Ebggﬁecﬁﬁ?gg Lheduegdmead.

Furt érnore hé scri 't nes can be forned on the
nmot her substrate since cracks do not reach the sides

of the not hgr -+ 5UPsLEEL Skl NG Hily 8EREMNAY RIDGRES a laser
and thus, the nofher 30 substrate i's | ess Ilkely t.o be

cut oaylal@b%éﬁcg'eh@ﬁlaﬂ@e Hhe sgribipgrhbpes a Aaser beam

resghbtehl b8 PSShPlE €1 WEvRNng Head ot Be scribing head
substrate frombeing divided into two

por LPBrEaY ARALUAReasLRFBE PRROLIAEET! bPRodryinggmoisture.
NDO35 The unit substrates may be, for exanmpl e, gl ass

i ed  PBPHEEPL ARt SubodHBSbRF eSSt fayention

be, hﬁ@rbeéﬁn@éecrlﬂaar&BosabeithtEefesepphlte Figures 8 and
subiérates sem conductor 5 wafers; ceramc

substrates, or solar cell substrat es. Further, in the

scri bing step according to an enbodi ment of the

pr esent |nvnﬂ|c&am5f o annnép%ﬂﬂgafyéngEg&mggggpbggures 8

poi nt cut
" and 10, steps 802 and steps 1001 through 1016 correspond

toastepfor "forming the scribe lines on themother substrate”.
Step 803 corresponds to a step for "breaking the mother
substrate along the scribe lines”. Steps 1001 through 1016
corresponds to a step for "forming a first scribe line for
cutting a £irst unit substrate out of the mother substrate
and a second scribe line for cutting a second unit substrate
cut of the mothér substrate by moiring 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 show_n
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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10 acutterwheel, or any other scribe formationneans)

is abutted against the nother substrate 101, and then
thfhscribg line is formed with the pressure to the

not her substrate 101 being periodically varied b

shaki'ng the scribing cutter. P n the gcrlbe Iings HbO3S
are formed with the pressure to the nother 15

substrate 101 bei ng perlodlcally vari ed, vertica

cracks xtend dee d

L
lpe{fﬁﬂé ;‘rgﬂgbé h&?bsféalarmg foteing a(I:Lrst scribe l:Lne for cutting
nt heenmbodi ment sof.t

mother bt elfﬁ%%&%?cdg}éﬂ% rgﬂénhéﬁggﬁﬁgﬂﬁ%tﬂaﬁg(hnd a

t hesesedisd rsatre Heo 1h@ectiori sutiotng iarsesgndounht sphgieate out

plate..,Jhe re%s %Q&)&étg‘ %b oﬂntﬁ@nrpg€h§P péth't%’ftfé’té hﬁy moving

case eret bon strate formed bondi ng
f| rzstpmﬂssmaatte thd r@@tlaesm%wép@wstéatpr%%um to

ntcirFay panelf ag‘a%%{@ M“ | Gl Qxame, Pé-’fmfﬂ%d by

pe of flat displa

or e (,StEIPSpaﬂ@IlﬁldeidangﬁPﬁ @OEEleﬁaﬁE%tr af:?a‘ﬁ‘éﬁfggg JiFthod.

prgjector substrates, ref|ective projector

substrates, or the I|ke 30 Figure 14 shows a part Qqf

a not her Slftﬁs@‘?%@éﬂé%ﬁﬁpﬁge @&%OEQJ\WE%glegﬁloggl[erasuaostrate
bondgk Suhsid@ica W cihd Sp]féﬁémd i dDORE , 4%he bomdibey line
two not her substrates. onde S strate Ougé

forifbd BYREbATHELE FAMMEF FCUNEtr ol SU0K Sad abcripe line
nmotfien Emhgﬂ.éaéﬁr&ﬁ@B réeffeer s tiol h&scblmwrﬂeaﬂenEOfﬂ@ued for

on the bonded s str '
and Y PG RV S0 B2 PR ORI BE Ty ol Car  agdiother
(f rsamﬁtheawperrzm aba:xartub tlherd cwera ﬁmlmfsﬁﬁfé{%ﬂﬁjé@rmed

" substrate

w1thout ghe ‘scribing cutter being lifted from the mother
substrate from the start 901nt of the scribe line in a single
strcoke to the end point while the pressure to the mother
" gubstrate is kept (maintained) from the start point of the

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

According to the mother substrate cutting method of
the present invention, the first scribe line and the second
scribelinecanbefbrmedwithoutthenmvementofthepressure

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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10 Wien the scribing head 165 is used as the scribing

devi ce 201 and the scribing device 202, the response

in the adjustnent of the load transmtted to the

scribing cutter 121 is fast. Thus, the bonded

substrate 200 can be scri bed as to conformto
undul ati ons of the bonded subsggafe 200. 15 The MDO35
scribing device and the breaking device may be one

devi ce. The scribing head (scribing device) used for
form ng the scribe lines in the. scribing step may be

used as th r n r

Her ei naf te?hga§%¥ke$ug§§££ g?é %bg zeﬁér §%k%t a%gass
CutﬁUhgtﬁétﬁéd éﬁxmawﬁrngth@ uhetpﬁebehrataaemr¢cnwmuﬂﬂmlted
be tggﬁgs'sbse‘!gosﬂfhﬁ&e e’l‘ﬂ@'ﬂln?t A SGHR &grlfjéwfg? example,

used formng the scribe I'ines in the scribin
steﬁuﬁ§92b§u§§563255asS@EEhb¥%a%¢b@F%ﬁ®¢%e $¢W¥¢RﬁdUCt0r

br egkiFBgs$t 8Brafith8uPBEPLEes SUDStERI £ CAl 11 NMibstrates.

‘apparatus. In this exanple, a main scribe [ine is

formed on the nother substrate by noving the scribing
de\éi ce aLor?ufﬂeersglmaﬂgelémhﬁﬁ@%hwi&%b rd@hy &o an
sub-scribe ne_i s, forned on the nother substra
o PRECRRBeLE $hi Fi® ebree h U o (1 i R cutter
Scrlﬁeﬂ eﬁ&mplmuraIGUﬁidmOWBEeSCtnbedal$1am¢nﬂ|dehﬂ(Eutter
e_scri.bi

§%Eltlg§gm%e% V@éﬁ%og: LscE %e %Dﬁmabtld:nme?xa/q) Illsr?g)llttEd

to dratest etk maltdeg whbshrahe Yilkalinty tteni ceeiscribe line

rmv§% Fol R £ $6L 'ﬁeesébdf?tbscl'?e ﬁ?Eth Qu'l{)é%rfa &2%91 being

e not her substrate by novin e scribing

al oPgri el el by [vaveled e Sé’@ﬁﬁl@@d thengcsibhag cutter. When
subrgsrdha vd Menks é‘récﬂdﬁ%d M@hf&[@%qe%u%etg%ﬂ@&mther

substrate by mpving the breaking device along t
subb¥Pslerate 101 being periodically varied, vertlcal cracks

- extend deep inside the mother substrate. Thus, the mother
substrate can effectively be cut by performing the breaking
step.

Intheembodimentsofthepresentinvention, thesingle
plate mother substrate 101 is cut. However, the number of
the substrate to be cut is not limited to the single plate.
The present invention can be applied to the case where 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 displaypanel, organic ELpanels, inorganic ELpanels,
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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to be scribed. By formng the sub-scribe line with a
predeterm ned 10 space (for exanple, about 0.5 to 1

nm being placed from the main scribe line, the

not her substrate is broken along the nain scribe |ingpgssg
and a plurality.of unit substrg es are cut out from

the nother substrate. 15 By Toffing the sub-scribe

line, a stress is applied to the surface of the

not her _substrate 101 in ﬁ girfction orthogonal to the

f or RERFHRY dFF PP HRCBf SEREShEFRSscribe, 1ine and a

hori zontal direction, and a conpressing force is

applied to the, verti.cal cracks ani r TR

scri be 20I*?%POQHSQ%Hgf(ﬁéﬁé%égggg .oﬁéﬁ%éBESp P%&wﬁher
t o shiesveaté CaloA andeks themsngstrohe 208Bmmi Bhe Gorde lines
ling reaction r S [ t ipilg i
ver it HO TR e the R hadd APBRerEle 200k PlEch i hg aevice
of 20t amel td seribiagkdevinas20% dindrehothcprgrginpd surfaces

- ext ?gﬁﬂgh%&?g%ﬁg%éggﬁé%h@hr fé&ﬁéﬁonﬁem@ﬂﬁgdgﬁbstrate

substrat en reach the back surface of the
notA@P. substrate. In this way, a plurality of unit
substrates can be cut out of the nother substrate.

Fi gure 15 shows an exanple of the_ nother substrg%e So,b_
101 used i i"hefe e sotdgisdepeaddl e hetDrEas AF sPEE PR

gﬁ%@%@i@& 2hd10 adl EH@%Eﬁm%nQDHeEﬁi@epneslerﬁhé meamplon®®. in the
the nother substrate 101, t inlihe tg .
SCrAGRIPHIGRT R SR (RPN SAAnES bPE POFRBInI gt ter
moviag itheaser.i bihgs dentic ®oaldedgsybeB8bate X0 damebreseribed
line to pbe scribed, the in scri ine. i
e ardenbh TRTPAES, AL b hush he tivaied BpFER=aR8 200.
device along the sub-line to be scribedt t he _
sub_— scribe 'f'lrllepesclrslbifnogr E%(\j?l%% 598 ﬁ% Ii)e_nreaaﬁkfﬁgt Ei%tvﬁceSmay be
one device. The scribing head (scribing device) used for
-forming the scribe lines in the scribing step may be used

as the breaking device in the breaking step.

Hereinafter,anotherexampleofthemothersubstraﬁe
cutting method.according to the present invention will be
described. In the example, the scribing device used for
forming the scribe lines in the sc;ibing step may be used

 as the breaking device in the breaking step in the mother

substrate cutiting apparatus.

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

. on the mother substrate by moving the scribing device along
the sub-line to be scribed. The main line to be scribed is

the line to be scribed along which the SGribing device is



The main line to be scribed includes a plurality of

straight lines (straight IineMPl -MP2, straight

i neMP2- MP3, straight |line MP4-MPS, straight line

MP6- MP7, straight line MP8-MP9, straight |ine

MP10- MP11, straight |ine MP12-MP13, 10 straight |ine MDO35
MP13- MP2, straight |ine MP14-MP95- straight |[ine

MP16- MP17, straight |ine MP18-MP19, straight line

MP20- MP21, and straight |ine MP3-MP12) and a plurality

of mevedecand kbs guurhied T hesswRIbehigude Mg )toe hgscribed
TheaiBBtg Ylﬂﬁcflatll?g bsfe!'al]&% g udes sampl-ugal inne Q{aln scribe
stral Ines (straight Itne SP1-SP2, straight |ine
SPBlSP@ is gt Lipa& OSFJ’@dSP’G th@tfﬁ%ﬂiw sppférate by moving
Sp7tﬁggsc§i5§h§h&e¢ié@ a1ty $RE0mashr 2i88ttd i scribed, and.
SP11-SP12, straight line SP12-SP1, _straight |ine
sp13hepgyb- §FF&P6hPP? nes SPERISHIG LA fiofmedon the mother

- SP14ubBt8atst bihtidd M eSBE8aRPRE, ast 18k tlodd RBe sub-line

- SP2-SP11, ‘and stralght i ne SP11-SP21), and a
pIuF8IPFySSF1 €8rved |ines (curved |ines SR through
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SR12). The main line to be scribed and the sub- I|ne to

be 25 scribed. are fo d th a, et ernj ned s ,
CFor - oxonm) BY e SEB G P48y 58 lBkrhitn & p2888erminea
thespbeeméénr Ehamplealgh0utlbn5 N@leﬁﬁ)ahdlngeplaced from

S S AT T 5582 1 RO0RLL S B APk eaons

also rue of The strai dgh
st rengmain serdpe R8s amd atspﬂ.argﬂ;titwi pE WHg- FRYsimgtes are

thecdD shEakEbh LhoonSPRePeunaRdathe straight |ine

VP12 e stralg PPRe 3PI- sP2. Further, the
straight line MP13-MP2 and the straight line '

SP2- SP11, the ihdinghinkiffy - MMl LANE s;{keess 1s ‘applied
straight '1ine SP17-SP18, the strai ght |i'ne MDX03 52

VP NH1® HHEEAGR Qs rtdieg Ao thiere SSPESIaMEG 10énant fiedirection
St r@i- @b goha Dt HPEndPiZansk 168 §irabehbn! bPeriPlRa SR lscribe.

arereigectlvelg paral l el to each other.
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 applie& 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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5 The nother substrate cutting apparatus 100 forns the

main scribe line along the main line to be scribed and
forms the sub-scribe line along the sub-line to be

scribed on the nother substrate 101 to cut unit

substrates 4A, 4B, 4C, and 4D out of the nother MDO35
substrate 101. 10 The unit subsi¥ate 4A is a portion

of the nother substrate 101 defined by the straight

line MP2- MP3, straight |[|ine MP6-MP7, straight line
NPlgﬂMPE@i@naisera¢ghisbrﬂ@edNPtBeNm1M1SFWéb@nline is formed

_subq;djfe ?| neg,%gjeﬁ_- %Jelp%fégg of He,%fm&ﬁé@éi:%ﬁ&ﬁg device

101 ral |ne 8- MP9,” stra
| i Nl WFElSBU%'tJrJenGng |hmesqm1tsadvpzthear$dlbsﬁcaq1§4ﬁ line is

i nee o MR -IWPlhe Tha iy to sibstiat e 4Cis a portion of

the nother substrate 101 defined by the straight |ine

MP2-MP3, straight |ine MP6-MP7, straight |ine

MP18- MP19, and abhial Oife lHd1B8e20c MiSe MR 1 ubRS &r\;biurallty of

‘substrate 4D is a portion of the nother substrate

def isteRight hines { SFHRALIPE A Do NPT 2 s e hpit 1FPﬁé4P2 ~MP3,
MP1Z-t¥RLGhisL i abgira IMEE, Wiglyﬁialmet%t-mawgf&tfamt line

MP3- VP12 The unit str S 4B, 4C
ol tma & el bp PO MM chspargBbo (g el 2w,
Fi gwrt&ak@rﬂham&eammm-hpng ptoaeght el pres MR IMEMENS , tstteraight
scrlblng eakl roce
©he Lint0 B FE-BRE ° REERLERE ALOE MR ERBAL) "B flgnt 1ane
pr e M@0 MBmmenamdnstsaightelmaé MEB MPhE)S@ﬂdkanm}urality of
pr o %gqr t | d
des%rl begil 3{1%6%3&?%% HT i re?@fl nLEcg:()t\M b 1\/%91 Jr es 15
and 16. MDX035 - ‘

The sub-line to be scribed includes a plurality of

straightlines (straight 1ineSP1L-SP2, straight 1ine SP3-5P4,
straight line SP5-SP6, straight line SP7-SP8, straight line
SP9-SP10, straight line SP11-5P12, straight line SP12-SP1,
straight line SP13-SPi4, straight line SP15-SP16, strai-ght
line SP17-SP18, straight line SP19-SP20, straight line
SP2-SP1l1, 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-SP12 are parallel.
The same is also true of the straight line MP6-MP7 and the
straight line SP7-SP8, the straight line MPB8-MP9 and the
straight line SP5-SP6, and the straight line MP12-MP13 and
the straight line SP1l-SP2. Further, the straight line
MP13-MP2 and the straight line SP2-SP11l, the straight line
MP16-MP17 and the straight 1line SP17-SP18, the straight line



Step 1601: The scribing head noving neans noves the

scri bing head 120 at the predeterm ned waiting

position downward. \Wen the scribing head 120 is

noved downward by 5 the scribing head novi ng nmeans MDO035
fromthe predeterm ned wajting 2p03|t|on to the

position at 0.1 mmto 0.2 nmfrom an upper surface of

the not her substrate 101, the scribing cutter 121

re subst r er t ht
Pt BERE P e G Ehs LR ARE 10k LB 8. ER0RC R Ehe! S ar
theliﬂewmehmmlgmmﬁthbstﬂﬁhdhb&ah@ﬁPﬁﬁeSPémnﬁHﬁﬁPe¢¢lvelY
contr ol 44 u instruction to the third
dri98t? iiﬁl d?%@% gﬁﬂggscrlblng head driving |inear
notor 146. As the scribing head driving |inear notor
146 being head ]a%%a{%\"iﬁﬁs ﬁb@ﬁﬂ)rms the
t he gui de g%¢g§%%hgg%§?§tﬁ%%%§u For%atlon of
scrinbén|§owiles ligeaptery ftmrmaﬁnol&@ teebe pﬂﬁ@?lé?ed and forms

| 'DOfEhQ%Lg\é %&Eﬂ@tﬂ% 2SR f1d &uklh 0 ea wrsrmmwon the

10

15

by area aréa MP2- MP3- VP12- MP13) 43 d
spe@@th@ﬁll’rt},bsﬁl?%tﬁ:éﬁtlr bp <@l gt EBbiﬁﬁaﬁ?ﬁs%s “4Bre an
scrghi hE+CHEL Bhe 1RdthOrt BepBRLACE Sobstrate 101 and
noves the scribing head 120 along the main line to be
scribed frompoint MP1 (point in the outer periphera
portion of the wepihesusstbshitat 2 i9 &oporthen nef nthe mother

;?gé‘g‘ggt%%"g& 5.[ %HS %g}%’g?g Conth[ ill‘?gweo@wlf'ostralght
SUbﬁiﬁét HPEO&P?andtlﬂ‘aight tihiges MH U8 MP Zheah dL 20t e bafgt 1ine

nggi-,% %glfh ne anh%l%b {Pgt%fﬁltﬂégé gg‘hok’.itfi‘.%nl\'éo::g'tIMP?’mother

T e
curye‘dstra’ea NRA, dehined tai ghe StrmétgmGlW MP 8 MP9, straight

LRGP s LR S g 11n

20

25

30

MRBMP16-MP17. The unit substrate 4C is a portion of the mother
substrate 101 defined by the straight line MP2- MP3, straight
line MP6-MP7, straight line MP18-MP19, and straight line
MP3-MP12. The unit substrate 4D is a portion of the mother
substrate 101 defined by the straight line 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 scribing procedure and the breaking

procedure will be described step by step with reference to

S pFlgures 15 and 16.
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the straight Iine MP12- MP13, the curved |ineMRG, the
straight MDO35 - 54 [|ine MP13-MP2, the curved line
MR7, the straight line MP14-MP15, the curved |ine
MR8, the straight |ine MP16-MP17, the curved |ine
VRO, the straight |ine MP18-MP1l9, the curved |ine
MR10, the straight |line MP20~ Nﬁél and the curved line

MDO35

5 MRii inthis order to formthe main scribe |ine.

Step 1604: Formation of the sub-scribe line is started
froman outer peripheral portion of the nother

substrate &0dp(BdEn: T 8RB Ih§heiERoALNY mé%n@'moves the
and area 10 MP E MP3- MP12- NPlﬁér %bre S eqéflcag Y £
COnEFELBLBg: PEAd 140 i dohe er it ar T et boty b1 tion

t hedawbwhkae tmléae tlﬁecrsidia_dnfnrgorreaal D20 SR n{p@idtownward by

the outer her Qrtion o nnthe substra e). ..
to FOPAG it neRip et gl Enfasdef b fhiting
secpbeftiéf ﬂ@WﬂSe tges Sierarbiatg 0 . head 4200 &2 mrmgﬁrml an upper
curved_|l i ne ' trai S .

cur F8GTPFRe® gg%?etﬁg ralgEFtFF gg% Eﬁ %gﬁgﬁ?geautter
| i n@28R3resdes sthreningtithd ﬁ@bSFESaSEGIOLhHI@WGIﬂ ggch that
SR4 t rwed

Chett baf SOt Rollaai g o' SursakRTrobbRngEs: of tne
themgthargwba;tmte groh FIEs, Otlh‘éh%uﬁf%]eﬁ 1iHe sR7COtlﬁ?éoller

str u ﬁlli
A 108 By clenEA L s g oo v

st r‘ahgIﬂcﬂhm@@Q§d§P-136Vll’tg1éleﬁﬁVé‘EPtF‘?lhé‘*QRloAs ‘hescriving

strakgat dfi@fni%in@gisgmo{:a@ ElﬂﬁVﬁglhg ngrSidd, the 26ribing
straight line SP19-S he curved Iine SR12, the

st rhegft 129 Revep2atery thAdIPRESsPRLi §AP-1ine
SP11-SP21 in this order to formthe sub-scribe Iine

Step 1606: The control section 14Q finishes the ..3
formation of ¢hel8p: sEPFBETIPRe © %t & ﬁ‘falébzﬁcrﬁj%% line is

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

line.

Step 1603: The control section 140 presses the

Scribing cutter 121 to the mother substrate 101, and moves
 the scribing head 120 along the straight line MP1-MP2, the
" straight line MP2-MP3, the curved line MR1, the stréight
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 MPlbuMPll, the curved line MR5, .
.thestraightlineMPlz—MP13,thecurvedlineMRG,thestraight
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head 120 to the predeterm ned waiting position to
finish MDO35 55 the breaking step. In this way, the

not her substrate can be broken by formng the

sub-scribe line along the main scribe line as 5 in

steps 1604 through 1606. Thus, the scribing step and MP035
t he breaking step can be perfobdded by only form ng the
scribe lines. In steps 1601 through 1606, the main

scribe line and 10 the sub-scribe |line can be forned

by AdwiendBke-MR2ssthe aurvede hineieMRIubdiheatgtraight line
Wit Rl 35”&%@ W@ im?]m%he{he §‘EE§&E;EE91£}% R816-MP17,

interrupte hi's wa e Mai N-SCr |
t he t§@bcu%‘c¢q1 B4 niej BRI cdﬁheoétiéi‘-ﬁ’é’ﬁ inenHL 8t MB19 . the curved

noVveRBRAt Mg b tﬂ?e RIESSE: 1A nlehRpPBLIBE 1 SMRE A @urved Line
belggﬁsuspende 15 Thus, the cutting process tine for

cut MRAd dRethasherdesyfsr £ore ¢k BElPe§GERe RdPEher,
in steps 1604 through 1606, the sub-scribe line along
the main scrlbe | i ne can be forpmed by noving the 20
pressure t oStRR 1800 skIme e the sNbu eordisty gtarted
to Ehemrrahheﬁtaubgérapﬁebanngornﬁ_ehr upt eHe hBthbrSsubstrate
may sub-scri be lin cgn be forngd ﬁn E the

nt ‘SFePheS“EF8§§E}P ¥t n8 bt h ub
belngstBpeMHed MPhas . IMQrebpeakfﬂgaﬁlgc&hﬁ¢®ﬂmr@hﬂectlon

e 0L e LT ERL LRICREL B4 83, Do agpane to v

and area

desCFT be ove refere
enbsdribed £ mom phen piS@de(woinnientheonutepwevsmherned portion

R
récogni zed that the scope of the present invention is

?Ela%/ const rged, h¥oshensd ébHﬁrol%eijigﬁlndli’@mb%ggfﬂéggrlblng
head 120 along the curved 1ine SR1, the straight 1ine SP1-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 strajight line SP12-5P1,
the curved line SR8, the straight line SP13-5P14, the curved
line SR9, the straight line SP15-SP16, the curved 1ine 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 order

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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' APPEREARF BRFY

those skilled in the art can inplenent the equival ent
scope fromthe descriptions of the specific
preferabl e enbodi nrents, MX035 - 56 based on the
techni cal know edge. It is alsg recogni zed that the MDO3>5
patents, patent applications nd docunents referred
herein are hereby incorporated by reference as if
their entlretx are described. 5 I NDUSTRI AL

¥ AcE85FBrng to the nother substrate
cutting nethod; nother substrate scri bi ng devi ce,
program and_r ordln of th sent
vent on, BRTTE i e Tbhiaho abSErEtE e pp broken by
|inEoﬁﬁMnbetﬁ®r@®m swtihnﬂlxnanmﬂangﬂthﬂ:maanpsessbﬁellne as
to a_mt her strate bei in u Sng & d th
Sor BT 0T 3 0:CHFhEan G %R B¢ RErs 2t pp o gna the
be bedakidg Fuebhean ey geks dmeasobyr eadly Sogeingf thpescribe

'”nDtE 5 substrate during the scribing process, and

thus ? e nother substrate is less likely to be cut
by a force generated by an external factor.- In, this

way, the scfjhg didegotahRugr 06680 ik hﬁ&nr@iﬂqﬂe line and
substrate. As a result, it is possible revent the

ot Hee subsEraLBef FRT bERRGPE Beadi Y PVARG(LGe Pressuze

or €6 PR d 'nﬁﬂﬁléﬁf“slu%sﬁ:&%téciri’@ﬁoutl ﬁl@é ;ﬂf@sbﬁtél@o the mother
formed. - 57 - 35 WHAT IS CLA

sub%tﬂ?%ttaéa*éfathwgg HERSFIPSE YUt £fn Jas aafrafcﬁwmo? scribe

g ni %}115431 asar@tee@@ugcﬁib@mﬁéwn tf)mbstmaaez,ltmmmm mgvement
t he st eps o n Cril pe

Suber Eoe BrStant e Lo Chier o bikh SubbhEReE) ph g Bhdsinaea.

t herm®t herheuhsit&ivy abpagethe tiore bor cuttlng the  mother

substrate can be reduced.j

Further, in steps 1604 through 1606, the sub-scribe
line along the main scribe line can be formed by moving the‘
pressure to the mothef substrate without the pressure to
the mother substrate being interrupted. In this way. the
sub-scribe 1in‘e can be formed without the movement of the
: preséure 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
construéd as being limited to such embodiments. It should
be recognized that the scope of the present invention is
only construed by the claims. It should be recognized that
those skilled in the art can implement the equivalent scope

fromthe descriptions of the specificpreferable embodiments,



lines, wherein 10 the step (a) includes a step of
forming scribe lines for cutting at |east one unit
substrate out of the nother substrate by noving the
scribe formng neans with respect to the nother

" substrate without a pressure to the nother substrate MPO35

by the scribe form ng means beidfgdinterrupted. 15 2.
A not her substrate cutting method according to claim
1, wherein: the step (a) further includes a step of
f or rhagpdenithe desarsptbeng oft thyypaegenitalnvigp gioryapgd common

SUbstd A U xRbwiB&ge 20 1L D8R sS YR, 1ezéﬁ’t1’i@¥'tﬁg patents,
t he scri be forn1ng neans Wwth respect to the noth
&

SUbSARTE: QPP hSE T AORF GIARECHET He TeFSERER NAfifskT 4@ hereby
by tihRsgfdhe dPpfi-agereans el neheiint &1t efardBcdcribed.

A not her substrate cutting nethod according to claim

2, wherein the step (a) includes the steps of: in

cutting a first uni tinpwsyiRIIe APl I AFATANY uni t

- substrate adjacent to each other out of the nother -

10

15

20

substrate (a-1) formng the scribe |ines on thenother
substrate Sachprmﬂmbngothﬁesmmtﬁﬁmfsuﬁétmﬁtﬁﬁuuinmngwmethod

respe to t e .not.her bst rate_al ong 0]

o ARG nelr Al e RS SRR o nPBgBib hnd) #ecording
theHHHMMGro&UH&Er@E@SHmtthavbmmsbnunmtfMB@&Sscrlba line and
SUb%t %tc%n n ct.:ll% Q%Qd c% E)es g%%;n%ﬁt @rltsxg)}l%zrg{/ ?l:?geﬂlgnt of

t he scrlbe i Né€S on her trate
t heasprebeurer bt iy meddies ainbhtratpeeeing itHeemoiigd. Thus,

SUb%J %@E&bﬁh@;f‘%ﬁ%%es%”% i me %%rp%kkn%gmth%' deRek! '1%%5 can
facing eac in the first unit Substrate and th
secsdraedieed syfsygthex . cracks do not reach sides of the mother
substrate during the scribing process, and thus, the mother
substrate is less likely to be cut by a force generated by
an external factor. In this way, the scribe lines can be
formed on the mother substrate. As a result, it is possible
to prevent the mother substrate from being divided into two

or more portions while the scribe lines are being formed.
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4. A nother substrate cutting nethod according to
claim3, wherein the inner side portion of the second
unit substrate opposes the inner side portion of the
first unit substrate, and the step (a-2) includes the
steps of: (a-2a) formng theﬂsggige lines on the MDO35
not her substrate by noving the’scribe form ng neans

with respect to the nother substrate along the inner

side portion of the first unit substrate; (a-2b-)

formng the scribe lines on the nother substrate by
movipgd R $¢hithen ¢6m ng means with respect to the

not her substrate on he outer peripheral portion of

the nother substrate after the step (a-2a) is

per for By t k& %ﬁbs&?&%%ﬁﬂ%éﬁétﬁ@%lfo'}e&letglr‘iéﬂ% plural:.ty

not her substrate by noving the scri form ng hean
witR r@@ﬁécﬁub%rﬁﬁ@smtlﬁepfsab@@\ﬂa@é Ao a b |¢ﬁr@@rlslng
Si dehpoktie g eff.the second unit substrate after the

step (a-2b g erformed; ,_and, (a-3d) formng th
scribe |ine$2brt PHEIDERER es@d%??é’?e B§ W%Sﬁﬁétrate by

scrbbeiberﬁbﬁglngaméamsthaﬁgspect to the nother

substrate on e outer riphe rtion of

other substPhter el B BPEnSt RSt alphfnie scribe
5. Ainmethewhsubstrate cutting nethod accordlng to

claim1, th ther cludes a_s .
for reducing %/gd%? () é%l&luhe pr r%ft &rtnﬁél%?ﬁé# Plines
subseratetbyng het sirddie drer mindg Snbansaté ot nof hgre mother
SUbgﬁbQEfﬁEQtﬁy% q%eag%%%' n@o&ﬁlﬁ&%g}ir}s with respect

whereln the step (a udes the steps
to the mother su strate without a pressure to the mother

substrate by the scribe forming means being interrupted.

2. A mother substrate cutting method according to claim 1,
wherein:
thestep {a) further includes a step of forming scribe
lines for cutting a plurality of unit substrate out of the
- mother substrate by moving the scribe forming means with
respect to the mother substrate without a pressure to the
mother substrate by the scribe forming means being

interrupted.

3. A mother substrate cutting method according to c¢laim 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) forming thescribelines onthemother 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



formng the scribe lines by the scribe form ng neans

along a first direction; and noving the scribe formng
nmeans with respect to the nother substrate such that

the scribe lines fornmed along the first direction andypgss
. the scribe' lines to be forned ong a second

direction which is different fromthe first direction

are linked with curved lines. 7. A nother substrate

grh%g gF§a%$O%% CEBédlngo%S ﬁﬁf%n%&bstfg€%e'n a

Ub2FYates-are one o
substrat es, (m%}fumthameglmmms en §b§§tq’fd19§sSUbS trate

| |
Subs}’?“;bg}é%t fqu?? ?%@% rﬂﬂ%{é A 8 e sl t§@hle mother

organi c_EL panel s,
i nosghsttate ajamal an mnaﬂrs?mcé%pvétppﬁjcéi:%@e portions facing

SUb%};LEfilt cPNG thef k?fgltvﬁnpf al 86d0F 5 5 RSd @heSse8ond unit

strate cutting nethod according to claim1l,
- whesebatratestep (b) includes a step of breaking the
-~ nmother substrate by form ng sub-scribe |ines al ong

the scribe lines. 9. A nother substrate CLni£|1 to claim 3
ot frod ARCOIRA 19GDSS Toits RPELingERRPd ARATHAIT tg claim
st eph&fe{Rrmng the scribe lines and the sub-"scribe

i nes by noving the scribe formn ans wt res
Lo the ot HHIS SEBSE STECHIHARD ol hedneend e Tibd trate
ot bpoSePIatanby & hee rtied ofning feartsubéitngubstrate,
‘|nteréupted 10. A nother substrate cutting nethod

~accHling to claim M35 60 8, wherein the step (b)
i ncl udes a ﬂteepstﬁpfm-rﬁhgr.mcllhd&t tlseibsseps bet{ i ne

arong the f11st 24l P& didlfihe? o2 s%%&%dllﬁag 8" LRE mother

i ne al ong the co SCT I
pr esshis trabe the motitey thebsardbe ﬁpwmeug Eeéﬁés§aFE Fespect

e TEHJ R cAUDLEBL Bl WiEortf RO AL AEASHRI Lon of the

flrst unit substrate;

(a-2b) forming the écribe lines on the mother
substrate by moving the scribe forming means with respeqt
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-3c) is performed.

5. A mother substrate cutting method.according to claim 1,

"wherein the step (a) further includes a step for reducing



interrupted. 11. A nother substrate cutting nethod
according to claim 1, at |east one of both end

portions of the scribe line is a curved line. 12. A

not her substrate scribing device conprising: scribe

line formng nmeans for formng scribe lines on a MD035
not her substrate; and control-n¥ans f or controlling

the scribe line form ng means, wherein the contro

means control the scribe line formng neans so as to
novetha dremsune fror iragnogizers anitist radspbyt the osehitbe forming
mot helansubstrate without a pressure to the nother
substrate by the scribe form ng neans bei ng

interrupted, and to forma first scribe line for

cut td NG Ahofthiest sHBb‘:ra%Hbéﬁf@:{ %&tlﬁ]‘d 'éla%ogﬁ'iﬁ%rto claim 1,

substrate and a second scri b ine for cutting a

secOREHMIT HNhatan e(%)utll‘tﬁll%‘fﬁés ndthartepsuefirate on
the mother sWhatindt ehe 5ribdPiREE p3UPRL rs@tﬁb%cfbﬁhmsg means

device according to claim 12, wheréin the scribe line
for rﬂ%ﬁ’d‘%@ar@q [didReS T ionse gt ng nmenmber for form ng
scribes on aovdibhhatke d&riﬂlﬁf&ﬁfuﬂﬁ@ Hedss kalt® rabflect to the

adj ust nent a s for a ng pressure of the

scr MSRG TS F@%bé%@tt$%Fh§C§HFFb&én8F fremed along
nmot rtexre fsnbstdm@qtm driiethend colbeanhrs ¢oNbé AEmde along
adj ans (1 MO35 - 61, 14, t her suypstrate .
scr |L'!'b|ér1r(‘!g;0r}1 RIS %F‘%ilﬁél Jtso&%f%?ﬁ?éi%%o %é}eefﬁr?ﬁglrectmn
scrﬁmenglntﬂﬂeW1mh gucwetedinesel tip. 15. A program

for having a conputer to performeach of the steps in

the not her substrate cutting method according to
7. A mother substrate cutting method according to claim 1,

wherein a plurality of unit substrates are one of glass
si:tbst:;ates, quartz substrates,. sapphire. substrates,
semiconductor wafers, ceramic substrates, solar cell
substrates, 1ligquid display panels, organic EL panels,
| inorganic EL panels, transmissive projector substrates, and

reflective projector substrates.

8. A mother substrate cutting method acceording to claim 1,
wherein the step (b) includes a step of breaking the mother

substrate by forming sub-scribe lines along the seribe lines.

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

interrupted.

10. A mother substrate cutting method according to claim



claiml. 16. A conputer readable recording nedi um on

whi ch a program according to claim15 is recorded.
ABSTRACT OF THE DI SCLOSURE A not her substrate cutting
method for cutting a plurality of unit substrates OUt m035
of a nother substrate, conpri'ses the steps of : (a)
form ng scribe lines on the nn?ﬁef substrate by scribe

f orm ngneans; and (b) breaking the nother substrate

al ong the scrihpe nes, n_the_ st ( | udes,
a S?e E?r?b?rﬁbl?ﬁj sten r(&%§BFFBQeF| Ac® 11;%; a%t tolrrl}‘lgL ag first
f|r§hbunbtlsebs&nataloug thet Aidrabt heribab3finat endnd second

Secongfgg%é ﬁo¥%£$ %ih%gr%%as con%?SSPngniinéﬁgékhﬁﬁﬁg the

out Ag~a press
_posbtieenutre tbrmhenmduhersabbstratemwlthout a preessiee to the

to h%gﬁt gre%%g#p%;ggt ey DYertdie Ssccrr_iib%e QL Hi0g "Rdl8s being
_1nterrupted

11. A mother substrate cutting method according to claim
1, at least one of both end portidns 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 forcontrolling 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, wheréin 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.



MDO35

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.





