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 ' o

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



brittle non-netal material substrate 1, a plurality of
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 |aser beam Figure 18 shows Lines to be scribed wpg3s
formed on a first 5 surface of a nother substrate 4.
The not her substrate 4 has a rectangul ar shape. On

the first surface of the nother substrate 4, lines to
be scribed L1 threaugRckéuRbeofhows rivangrbRction

al ong a narrow 10 side of the rectangle (longitudina
direction in the figure). Lines to be scribed L5

t hr coughr18.@r@r shomnrveNr i ecti on  al ong a vvi de side
of the rect horjzontal .direction .in

figure). eiﬂrigﬁ?’él:éﬁ’é@ntt&oﬁ 2t93 toa WPEBSrde’rbStrate
Sf(nrﬁuu;ingnmdxhddwﬂmx dutkengnt praemulbeysef ibeit isidbstrates

f or t ho disclased i.n se Laid en
bbb R ke S 338 dk AP AR ST Jgmge, on che
nmot hmtl”sa,rbgtul'mgadte sarfd eckaduiray tta‘dﬂ mob&emlsutﬁmiagte along

of acq’ﬁé) ]’_ll e m)t arf egrcb?:réf%qu &9, oug ?Lng %Lflcet im%rf:hod by

nmeans Ssuc
pl uraacomyubert Wélda@lmmpwt@m rrAdahle nechn:s}tlwaynedlh.en onwhich

10 Ot hafe SRR 4dS 0300 ké%gl 0 nH%%etra@u%st&}:%%et I%%rlblng

mot her substrate 25 47is fix on the table.
at t &9VdFe For Sanmsing sfavitee lid\ass oa @hg‘lo‘:thf%f |aq1$@§rate
to be scribed L1 through L8. Thus, scribe lines are
for seguentially on the first substrate of the
¢ DRt e e

not Ker Y &p). In the
scri bi ng st e_.ﬁqu\idr brg@tamr@ﬁkﬁl@y%ﬁﬁ&my@sefindlhﬂe liquid

15 ST i ines; are.l op e,  Thevertical eracks g along.

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



MDO35 3 a thickness direction of the nother

substrate 4 fromthe scribe |lines. A breaking device
appl i es a bending nonent on the 5 nother substrate 4

along the scribe lines for breaking the nother

substrate 4. By extending the_vertical cracks so as MD0O35
to reach a second surface, which opposes the first

surface of the nother substrate 4 on which the scribe
lines are fornmed, the nother substrate 4 is broken

al onjgybt}%a&%ltﬁgr Lﬁzleezxgpéjpl lkféjfef‘gé g t:cﬁeelgiu%l nl ty g of c:u:cular

performng the ter the s g P,

uni tSeldst eat bsdewicep 2 |wlthnbaser dpeaut out 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 |E%@l#%ﬂ—%%@%é—haaSot‘r%éleﬁfé@b@@]fgaﬁaﬁégba first

5 Lai dsipescLubt | £ ahd e NasuZd02287 886, ascri bing

process time is |ong because formation of the scribe
lines is suspended after a scribe line is fornmed
around one mﬂmambahekrgw%@traoéalkmﬁlé ﬁﬁnﬂangnxézaadape Oon

bef form.ng. . a aroun t.he
orr curar St e B dh: b R bR G, Tipes to be
ci r cutrirbad Lartmebighl@édi aes sRoaneih ar dedeotion ké ong a narrow

10 bri t§ &89%@% J{?élcééfbngygﬁﬁiﬁéf d%tgeclﬂ:r I?le{n th flgure) .

t he conventiona cri erence
Fi gdrignerB toabeceebihgd privddeoudhnd.§ erkeonjovechuse dlrectlon

eachyt [ I h , i :
S LIS S Y R Rl I R s
in the figure).

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

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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Moreover, in the conventional art described with

reference to Figure 18, at |east one of the plurality
of scribe lines intersects with one of a plurality of
sides of the nother substrate at at |east two points.

-Thus, when 5 a force generated by an external factor MD035

(for exanple, a stress. generat@&d-at an adsorption

part by adsorbing the nother substrate to the table,

or a stress generated in a bent part because the

not ferthdgknesst diredidion ¢fe the motheghsadbstohteg4 from the
surface f jtihgdable) is applied to the nother

substrate, 10 the nother substrate tends to be

uni ntendedly divided into at |east two portions. For.

exanple, a %CB&QSkEhBedé@iBEdapﬁiQQQ é‘ﬂéﬂ&id%ﬁd@&ent on the
scribed L1 intersects with a side of

sub&otaeE, S‘Fﬁ§§€ﬁltﬁe‘h4\]é3&'f%dihﬁ EFFdELshiRRATGIhéreaking the
si dﬁlot‘ﬂl@%nsﬁbgt§ﬁtéb€ | BYekEch@ing 1t FREtidafiobE&cks so as

‘caused 15 an external factor is generated and a

bondnGERERA (4PN A SR eL 0 "PAEDSEPPBRSF | HiS TrFE surtace

t he oFtitheho SHES isidise rat e £uh wilidhgtidecsebeld nesn®re formed,
f or.ned- nd

when. t he ribe line i s bein a tio .

PowBheO Mty dibs i Pade 4 (R TR caFons ERReErpLRE, Lines
subgbrabiing kaeened. The not her substrate nay 20 be :
divided into at | east two portions. As such, when a

force generated by an external factor (for exanple,

an i nt er nal Byspeetsrming Hhenbrkekisgbstentaf gendhat edribing
a ' 0f 1§UPPYrt ' t
m)t e‘(r%B st r ;%%@501’{}04 %g'lal'ké? [ isJ((')ap':'iprP‘J‘g 131 %Egl %t acnPC of the
crmbthgrpﬁubé§§at©r4the not her 25 substrate, the
not her substrate is cut and divided into at
| east t woportions.
Thedi vi dedporti onof t henot her substrate my bunp into

the scribing devi gadE@dulNdMead) BigkNT®N SCTi bi ng
devi ce or thenother substrate itself naébe danaged 30

Thepresent i RYSREEYR TQ BRJECLWEPeRET TEEC AIVENT LHE

The present invention is intended to provide a nother

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.



substrate cutting nmethod for cutting a plurality of

unit substrates out of a single plate nother

substrate or a bonded nother substrate by formng

scribe lines - 5 - MDO35 on the nother substrate and
breaking the nother substrate_ al ang the scribe lines, ypg3s
a programfor having a conputer to performthe

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

is recorded and a not her substrate scribing device 5

for formng r|be I|nes the nDther ubstrate

MEANS | N OR Gl Mescrifed with
aspex:daf@femd:e 190 %ﬁgﬂre m@ntaton],easlio drieref ithprmmimadity of

a no S te cuttin od for cuttin
é{ﬁe{ %énlgtl%%%r?ra es” Jorn? e & ér:maf hot Jukdlity of sides
subs@f a:tr@ motbhprl sibhgtrheesiteps dbastajwd cycmnt@ ScThibe, when

lin t S
5 msaﬁ% fo?@g d%éﬁbé%@?gg '4{){1 %fégﬂagst < at e ! l% astress
the %%#@WEP@ s, an tﬁiSLGSfEttJeCp’l (@AY At s bisteptlsd mother

for mpgksddded tl@@stafﬂlre CHbtd RG Bl b@ﬂéfa@@& ll'H” tbent part
substrate out of the nother subsirate by noving

scr |1P%3§Lb°3r‘erntlli3§3 W@SH@IWPFSF%%E@C%Stll?ntthélul%ﬁﬁe@ rOUghn@SS of
SubSet kalrE aWel BOUtha tRIASI UL § at;spii@ Rt BRE rﬁélt*ﬂé}éf %t&strate
i be formn bei i nterrupted
10 T seS g PEL F AL TR K Be VAt e e qhy divided into
mafj mml 1@‘agm§m@r Seitt oV ertdorexandlid, 3ta saidilkee liike formed
an a_second scr or ne
or eSS ofl?ﬁet?'rgﬁng E’S?tn?gt]éltbﬁfﬁ%t%ff"ﬁ%g’eal Fhde of the
f or mathareanss theiteg 2Bhésteibapirdadndiatemgenestidhanother
scri for a i.n us, d. -Th
SEL% Iﬁpl&g trf'}:ét g%r??»gr 9%%§ms§;% q.%l forfﬁ%gé :rllforce caused

scribing process SCT
15 can lheancgutednaFufadierr o g@mser@d:edoandeadiwen@m@snmrfent is

the Jphhely subshral e e ing.d herfgEi bing QG8SSubstrate is

cut along the scribe 1line when the scribe line is being formed

and adsorption power of the table surface with respect to

the mother substrate is lowered. The mother substrate may

20 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

25 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.

30 . , 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



and thus, the nother substrate is less cut by a force
generated 30 by an external factor. In this way, the

scribe lines can be forned on the nother substrate.

Asa result, it is possible to prevent the nother

substrate from being divided Lngo_two or nore MDO35
portions while the scribe - 6 - NDO35 |ines are being
stably forned. In one enbodi nent of the present

invention, the step (a) further can further include a

step of formng scribe 5 lines for cutting a

pl ur@ti P Jethmt %%}?J%til?aa‘%eea&?tb%a#ﬁ@gn%]fl%e‘?“her substrate
subsiTat® the sovrihg Lheescra ke-dpran ForMBansny &hcomputer to
respect_to the nother substratg mﬁthoatﬁi pr%ésure toh: h

t he PFot 7P A5 b FREPEEPT bESFBRRT Rghnghpg on which a
bei ngrogrHrerisuptedrd2d dhds molhdenrothbstsabstgat thing device

5 cubst Par ity & e, PG N, HE Mot htiea
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In one enbodi nent of the present invention, the step

(a) includes t 6R¢ RHord Fd Wdrvig e I SRdBriiid

substrate and a second unit substrate adjacent to
each other out of the nother substrate, (a-1) formng

the scribe liResxamd ke onBt Q@%e§t'b§f rede Wedmu NGvention,
the scribe form ng nmeans wi.ith 20 respect to the nother

subdtiehi%e 18 é}@va?-rﬁi%taerm%‘%}%?é FORS Rt djHddme metdpd for

Oﬁt ejlcrqmﬁrﬂgo@wuﬁ?zritdyorbfofuéﬁt&ﬁ rmiﬂwra%&s_tc{@ &f i mother

the fiLrst nit substrate an € seco nt., . .

t Dp sttty LR TG s LaPs et e Lo fipgescribe lines

not leer tSubstotaics yibsmnatrg bvhe csdbeb & oraimign ghala®ans and (b)
ubs n i.nner

o aseTeTeh bR LPGRTRorebafioPeoT HL Sl it s, che
t he stiars{abnirntclsubst pat ee@mod fhemsegaud il flines 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.

Thus, according to the mother substrate cutting
method of the present invention, a first scribe line and
a second scribe line can be formed without a pressure to
the mother substrate by the scribe line forming means being
interrupted and a movement of scribe forming means being
suspended. Thus, a scribing process time for forming the
scribe lines can be reduced. Further, cracks do not reach
sides of the mother substrate during the scribing process,
and thus, themother substrateisg less cut by a force generated
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



substrate. Thus, according to the nother substrate

cutting 30 nethod of the present invention, a first

scribe line and a second scribe line can be forned

wi t hout a pressure and novenent of the scribe form ng
means with respect to the MXO35, 7 nother substrate ypg3s
bei ng suspended. Thus, a scribing process tine for

form ng the scribe Iines can be reduced. Further,

cracks do not reach sides of the nother substrate

during the scribing process, and thus, the nother
substrate is less 5 likely to be cut by a force

gener i €d Hye ape g estahl § agdBfea. I N this way, the
scribe lines can be fornedon the nother substrate. As

aresult, it is possible to prevent the nother

subst rat e fronoheiengoati Mmatedoif e pweseh N eeraiidr 08Re step

whi | the scribe |lines .are heing,forned. 10.1n one )

enbotft ehtE ot K br HEarel VAR TEh, 2 (RER ffor Oy Scribe

5 por tiorenffarheusédogda upl trslbisy raft endppeskestirheei onerof the
sid ' fi i t . t :
(s B Ml erqe Bh oty OB ARDP SR wich
scr itRERGHed hES mEkBerpEhbrtsabst wathoby anwegsuhe to the
scriRe Hor % MRS W lthe 'ESPEH fd&ﬁfﬁ%rﬁééﬁg_being

substrate along the inner side portion e first

uni 1RSI (a-2b) forming the scribe lines on
10 the nother substrate by noving the scribe form ng

means wth respe%%_to t he nother substrate on the

outer peri pH&FE: IS SHbShEars KAt tdass meited of the
af t grddmistiendir-ida), s tHemier RRhs Hiart2C JedOdE RGIt out of
the scribe.lines.on the nother substrate by noving

t he &% MEFYSr R FEER with respect to the nother

substrate along the inner side portion of the
15 In one embodiment of the present invention, 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 the scribe lines on the
mother substrate by moving the scribe forming means with
20 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
25 - 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
30 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



_t hetEafkBedpi Aes ETaRCBestd
not theafdrisikeprotekhe amd hﬁhssumé mat@edusiingt téree is less

second unit substrate after the step (a-2b) is
perfornmed; 25 and (a-2d) formng the scribe lines on
the not her substrate by noving a pressure to the

not her substrate on the outer peripheral portion of
the nother substrate after the step (a-2c) is
performed. 30 Thus, according to the nother substrate
cutting nethod of the present invention, a flrst
scribe lineand . a second scribe_ |jne can be forne

wi t Retihea siveieHie BPLIngHRIRITIRd f olfiTg Sssrdhipgprocess

respepb £&r iR ehe SShSidal1e n085n v rb@uked. Further,
suspended. _Thus, a scrlbln%ﬁprocess %hgg for fo
r

cofl ER8 prber crupRbgb? curing

MDO035

scri bing process,. .and substrate I.S
eSSERPRE Y B Bt A SyPcs SePad sehBY g g g Factor
extennahig aﬁ&pr tklél stdlt:&bel\la;é,netshe:arsmel tﬁermedeencahebleother

B T

10.

di védbdti-ate ftzxmn belngrd‘smpmetd ansovtivd @rthers @iqlﬁeons while
lin aL Ln . odi nent of the

pregént gﬁggﬁtgﬁﬁgggﬁgesﬁgﬁhg(gyg?gg?her i ncludes a

step for reducing the pressure to the nother

substrate bi’ntoEte m)t &.‘?nef gf%é@?é@en@-?&ngaﬂ%lon the inner

according to t strate cuttin nmet hod,
pr estde @t idme oscttlsesemnﬁ ﬁglﬁe%msSt«F%ge (ERASS the inner

t heg PRL R SUls bEaiite $30-sheuh £ UGAfb trls, aﬂﬁ&fhdﬂ@t@@e(a 2)
to the pressure to the nother substrate of the s

f orieagudasable cHieRR dedd@sda)pForming the scrl & Elnes on
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the 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 scr.;ibe 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

' the scribe forming means with respect to the mother substrate
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in one enbodi nent of the present invention, the step

(a) includes the steps of: formng the scribe |lines by

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

not her substrate 25 such that the scribe |ines formed MP033
along the first direction and&Mhe scribe lines to be
formed al ong a second direction which is different
fromthe first direction are linked with curved .

| i neeingugRendetcoliugg &SIHOIR® REPCEEHstRR &or forming

cut Eh@%crﬂﬁt i‘.ﬂges RaRRSSEEEcE@. t R ridier csadIst Batmdt reach
can be nmoved such that a scribe |ine forned a

{1 1 SLOGF @R (i MRitAeR SEPFBEATE| HETRT FE SPEMGIAY Process,
secopd ShheCtH i ritedr Bked tWakth €Yrveds -1tkel MI3he cut by
line. Thus, damage to the scrlblng form ng gﬁf%ﬁf av . the
gendriEeEee QSP%FQﬁﬁﬁuﬁy PR BFFETRAOA 3P Phe i“BiRgW Y -

:‘j orgbﬁgbaemﬁe%r@amdwe%éméa oti rect Inmtéieﬂc shbsteeded As a

irection can . be reduc 5 1n_on Q
preggﬁPanVb % HosﬁlbgFJFbpnyegg Eﬁ%fm% s ra%SEQgte from
f orpebhghasirngeea mhﬂbetweubstmarespandibnﬂdmmlle the scribe
subi%rates boéglcan aed are one of glass
rt

subst?aredcq rates sapphire substrates,
seniconductor waf ers, ceran1c substrates, sol ar cel

10 SUbS”atfﬁ'one%erE? AN @%ﬂ‘?@ s et IBNEnflon, the step

panel s, i norgani " trafsm ssive projector
subba} afesthendinebufest & vet gp of et t HedughRd r bhespressure to

Th u e AGPAGENGub oL Ee nﬁ% hehe SEESt hat BofHihyNbeads.

od, various unit substirates can be nanufactured.
In one enbodi nent of the present invention, the step
(b) includenass epatcbreakgngot henididrers uasts EtEtdycutting

for m Plgodsu;?rgscsrﬁrbg llllr N4 aslcq_:r:}. et %%r?r&rn'gbﬁeghgeﬁlﬁﬁorespect
to the mother substrate can be reduced. Thus, wearing due 7
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

nmet hod, a scribing step and a breaking step can be
performed by only formng scribe lines. 25 In one

enbodi nent of the present invention, a nother

substrate cutting nethod furtheﬁ conprises a step of ypg3s
formng the scribe |ines and the sub-scribe |ines by
noving the scribe formng neans with respect to the

not her substrate without a pressure to the nother

subsi 1,k e ByukhesStddde of PRETNG i 13hd B3P+ A8 f¥ans generated

interrupted. Thus, .according to the nother Substratwe

cut thh§ CherEBdin siriasd iornes B ssildarg fermipgsnesms from

be f@iared row Ehegtt doftue BBt s 88 chAQ IS dthidd ORI B8 reduced.
means with respect - 10 - NDO35 to the nother
substrate bei ng suspended. Thus, a cutting process

5time for cutid nmmd kenbuatifemnts Wistdmad @reaemie iredueddn, a
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| di t f th i ti. t.h t

5" RO B et PSSl $lace

| i neWbstmp tashenfd behdedrsies traeearibtth secobd used, are one
e s : . TODE

sub-€Lq bes ghﬂstﬂgeegrt%%t%gg d f?g{%g,g? gﬁgégxsubstrates,

movi ng” a pressure pos - no rate
Wi t FRmRL coTsiusrr ewvaberhe eordreic ssisttmaees byseher cell

SCrii Uiy MBNS DRI %Jarﬂéqtse,d;oxé%n?&um panels,
accarding to the nother substrate cutting nethod, a
fi r SEFIIEG Fh@IIE  afprsBEedhde PFSIeetioesihbglerates, and

can rke iR Wi myrmil-Lf the scribe formng
nmeans W th respect to the nother substrate being

suspended. Thus, 15 a cutting process tinme for cutting
the ot her shbstrateogdingbeor edecedthb 8iBstrate cutting
enbodéﬁggg of t.he present invention, east _one of

0

at _|
bot A< MEC GRS Sof e SEOFITEE tEen&9s PE BRVEG Stig&d -
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



20 Thus, the nother substrate cutting nethod can

prevent cracks frombeing fornmed toward sides of the

not her substrate. According to another aspect of

t hepresent invention, 25 there is provided a nother
substrate scribing device conpjhsing: scribe |ine MDO35
formng neans for formng scribe |ines on another
substrate; and control neans for controlling the

scribe line form ng neans, wherein the control neans

cont 9l hbenserbbes ke 48 DAL IBANSH SHAP. [ IPVE cutting

the scribe 30 form ng neans W th respect to the nother
subsRFafeSHitLRGUEOr Upkéag e nothat spbsida teutat bateeduced.
by the scribe formng neans being interrupted, and to

forma first_scribe . li for cuttln a first unit
substrate out™ BPStFE £ efiddis Rresfpbigmventipn 4hhe step

5a sefondnsdtides ahlsﬂ:@pf OF mﬂxﬁjlrﬁ_:ga&fﬁﬁs:@@dlbu@ctrlbe line along
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substrat out of. t nDther substr at t he .
SUpS e Ert e Rt AR e SIS QG TR ie atong
the Soe |sbae:on51 Ecnebédrimen pymeansngne lpndesura posibiog to the

substr 4é§:55%%%E§Q ‘?Céﬁ$§§ grés ggggg tgf $£@hg@2£ﬁEstrate

pr eslf&ﬂr@eafsqmé)%diqﬂmmg{ ey ity msspmtpttaﬂ the
surface of the nother substrate, andthe contro
menber controls the.adjustnment nmeans. 10 In one

enbodi ment HUshe asIceFERNg perficomotiler sebsitiatg cutting

MeneitHodl ,2a GUlir sWhegkbrihR-1 AL ahdi 18 kanst élhﬂ%scrlbe line
anot her_aspect of .the present 15 invention, there is

pr oVitdeRe S PR WATPEH CraPoNgMedoRp ks SCEébBete gy means

eachriah thepetepso tﬁetlh@tw@\serbé&&%éogélﬁgtmpended Thus,
substragg cutthg
a cutting process tlme for cutting the mother substrate can

be reduced.

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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According to yet another aspect -of the present 20
invention, there is provided a conputer readable

recordi ng nediumon which the above-described program

is recorded. According to one aspect of the present
invention, there is provided a not her substrate MDO35
cutting device for 25 cuttingld plurality of unit
substrates out of a nother substrate, conprising the
means of: (a) form ng scribe lines on the nother

subendat &econd $8Tibe ddiingOrHIHotMER SeERRd 40d t substrate
al ogatt be $aei hethkResupWheaten ohheneeABEheR) stibsludes .

a neans of formng a first scribe line for cutting a

first 30 unit substrate out of the nother substrate :

and a secondnggkidifhodinth f 6f tBEbireRena iSRGOITd dini the scribe
substrate out of the nother. substrate, on H¥ﬁjnn%herf nin
subdiPgt BRI RS ISR v ETdtaes ‘pPeiSTHRINY FFHRE S et OF ™ 9
substftabeshyn theustddde e @mmnmgmmaﬁsbbemge ak@ adjustment

.neDg%gaB}sn (gjlr: ;ﬁ(ﬁ'ﬁl dﬁ%I}T%%SgE_anS urljit.l:] esr 1%%11‘&1‘1’?:&%#%:: w1th

uni respbstr abethat sakfahe oﬁnmnbemo$hbstEabetbytﬁmvﬂngthe

bl AEHEEBIPhERBUECCRARERIBN che bR, EPRARE AURALL

rupted; ~an i's an eger to or
larger than 3. EFFECTS CF THE INVENTION 10 Accor di ng

to the nothep éﬂgsggﬂbﬁlﬁﬁhw'gk'gﬂéngheséﬁﬂrﬁﬁventlon, the

substrate scribing device, program and recording
medsgmibingheepbesechs pneustesnwhaedi £4P-scribe |ine
and a second scribe line can be forned w thout a

movenment of 15 scribe forning means W th respect £
the not her 3e@e¥dhee tpefhyliudperlet. ashast af the present.

SCr i R, BA+PHRCASerld I8 ﬂﬁvf&é@aﬁ;ﬂroéf@n%&i BevihdeScomputer
can be reduced. Further, cracks. do. not g
to perform each of the steps in the above escribed mother

substrate cuttlng 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
s‘ubs_trate on the mother substrate by movingwithout a pressure

to the mother substrate by the scribe forming means being



sides of the nother substrate during the scribing

process, and thus, the nother substrate is |ess

likely to be cut by 20 a force generated by an

external factor. In this way, the scribe Iines can be
stably forned on the nother substrate. As a result, ypg3s5
it is possible to prevent the nother substrate from

being divided into two or nore portions while the

scribe lines are being forned. 25 Further, according

to thecdmtligfegubstrate cutting nethod, nother

substrate scribing device, programand recording

medi um of the present invention, a pressure to

t henot her subss Weaheby ah heusehebei hc DhARH B € W& orming
reduced. ring.duye to

30.Th t , to th
ot G 1 SEEE PR BB e h SR e bR Al SERRETERR BiC Of the

5 r edusetherFwtideermanee byanoot dongi thohbea tdefure position to

i0
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subst.ra 3 -.13 ut.tin t hod t he : .

SubStI LB U e B o P et RhaT; ¥l @ h§ an integer
nmediagnadf tchemprlesmsr itheentd.on, the scribe formng

nmeans can be noved with respect to the nother

substrate such that a scribe line forned along a

first direction and B5FEESS iOe THENSNVERNFEDNal ong a

second direction are linked wth a curved |ine. Thus,

damage to pressing neans generated by a change in
di recti on ofACCREIBREsEPNENAEERINSGT GiHkste tia sutting method,

di r g@fdHeR EAbkea%eC e 13imeCHedn cean phegradueed rtording
Moreover, according to the npother substrate cuttin

. g..
met F6&- o CheFREURSERRNE dBVEBItAG de®i E&TShr 66FaRFakdne and

r ecer giergndedicuibel 1ihe paasvat fommnedt WORhoulr kOWSvement of
[ rates can be mpnufactured. 15_Furth

t b ’
hCcSFATRE EBoTRRINIRES Wt (s SHRE ] e mother substrate

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



met hod, nother substrate scribing device, program and
recordi ng medi um of the present invention, a scribing

step and a breaking step can be perfornmed by only

formng the scribe lines. 20 Furthernore, according

to the nother substrate cutting nethod, nother MDO35
substrate scribing device, prodBam and recording

medi um of the present invention, scribe |lines and
sub-scribe |ines can be formed without a novement of

25 suirtdegume thodt hwolibehesusis2 tatschidiing desi@edegrogram
Thugyng 2e685kY ﬁ%efﬂ[aﬂ ﬁﬁ’lsotf'i%er,f e &4 'J_ri'gvérfﬁdﬂ)t I:E%re scribe

substrate can uced. Moreover, according t
ot tf@ms@lsgma@tsscwwuwemmrﬁgaecm@e @QB%W &Péstrate

. SCIighicRd+HEYI &€ c P OYMANARS rme8CaL §h g% "Bl nafrddt@on and

10

15

present invention, a first sub-scribe” |line and a
sec@n§Fibes dinge fiormedc #4opg RoFREANS GAgECTiRE are linked

MoV eARALs 8firiyRe BRSSURELEQ déﬁ%@tb@re@ﬂ%@r@é&h@@bﬂ@rated
MDO35 - 14 suspended. Thus eaklng rocess ti

canbb’ea CEAREET HfeatdTort thecRbrEF MBI ME At tHBT Hdte first

subgliateiofUttbi Riemellofd omieerisnbsbhabe sedukiedq
device, program5 and recordi ng nedi um of the present

i nvention, cracks can be prevented from being forned
towar d si deMobéotrbe, midiardimsybstitad @aobheausowtrdigastitting

one_of . bath e ortl of t he cribe.line is

e bl | e h8derdhel 1 oipitter " fooran ana
DRAMENGSdEngumedlugh@mt'@h&ﬂpEﬂS&nE pfivenhboher various unit
SUbﬁhBQEEates 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



cutting apparatus 100 according to an enbodi nent of

the 5 present invention.. Figures 2A and 2B show a
structure of a scribing head 120. 10 Figure 3A and 3B
show a structure of a scribing head 165 including a

servo motor. Figure 4A and 4B show a structure of a  MDO035
cutter holder 127. 15 Fi gures13A-through 5C show a

- structure of a scribing cutter 121. Figure 6 shows a
structure of a breaking device 152. 20 Fi gure 7 shows

a stsuspendedof Thbseakibeakeing pridelss whineh dagi be reduced.
anot her exanpl e of the breaking device 152. Figure 8

is a flow diagram showi ng a cutting process 25

procedur e fBRIEHEEMRGCa MRINFAIRDHsEPatde1 IO PRgtrate

to camterBoslb BB, OhotREr @SSt t ) \RIHi Mg Keglllc® ,9program
shows the nother substrate 101 used in a Scr.i bin

st eﬁnBeFFSPﬁEanEnm‘%%Bms‘b’% "(%eeé”?ﬁsﬁﬂte 1é5ve“§d°rf’i g%Fé‘CkS can
10 be ﬁrébéntéﬂagfam1BQEN@FEDEMéﬂHﬂdemﬂsﬂREQE@&rehe mother

perfo he scrlb st.ep._in see

P ofrBogy 2 RrhaatStidt Thepty Brglof B ngt i rions of the
exagpkébef 1ihe usthecuryaﬂsﬂnaee 101 used in the

scribing step perforned in step 802 (see Figure 8). 5
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Figure 12 shows the nother substrate 101 for cutting

out nine unit substrates. Figure 13 shows apart of the

line to be scribed (curved 10 lines Ra and Rb).

Figure 14 shows a part of a nother substrate cutting

devi ce which can cut a bonded substrate which is MDO35
formed by bonding two nother $Bbstrates. 15 Figure 15
shows an exanple of the nother substrate 101 used in

the scribing step and the breaking step according to

an enbodi mnent FARIBR QRSCRIRT HPPIQK AHI PRAUINGure- 16

is a flow diagram showi ng a scribing procedure

performed by the scribing step and a breaking

procedure pEigoreed B?OWﬁeabﬁgﬁRPﬁgrgtéﬁ acB8fBpRgSEBstrate

an CSGPQHPWEBP ok thuie 1008 SRAUo IARVRINH P Thn 28nbd@UEEnd Tof the
shows a plurality of scribe lines forned by a scribe

| i NnBrE8PRENGNERRSATdI scl osed in Japanese = Lai d- Open’
Publ i cati on No. 2002-87836. Figure 18 shows lines to

be scribed fornmed on a first. 30 surface otﬁf nDth?{,'
substrate 4F1gREesLMandPRERAR LRERPEERTSH 85641 P1ng head
struwgpure of a conmputer 149. MDO35 - 17 DESCRIPTION

OF THE PREFERRED EMBODI MENTS Hereinafter, enbodi ments

of the present invention 5 will be described with
reference tmidiiee dZanhtigsB show\didteructubst pét® scutibiimg head
app Figure 1 shg a structure of a nother

00.
sub§€$;¥§°}%%%?9na-385g?a?§§0500 according to an

enbodi ment of the
Figure 4A and 4B show a structure of a cutter holder

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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10 present invention. The nother substrate cutting
apparatus 100 cuts a plurality of unit substrates out

of a nother substrate 101. 15 The not her substrate

cutting apparatus 100 includes a table 131 for placing

the not her substrate 101 thereon, a guide rail 132, aMDO035
guide rail 133, a slider 134- dé6sl-ider 135, a guide

bar 136, 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 table 1 Ve t ' r 13¢ i, th
attached to§%ﬁgr§Iﬁg%rghggiﬁgﬁéﬁéhld%gg@gaeis e_mo °r
pr owiudesd reviet RO Lgusdd iaithd 3xrihy @tan nerfgnmeghia step
al og -t ui railgy132. A nmover of the |inear notor

138 is g%ﬁ%bﬁgguto tﬁé slider 135. The slider 135 is

provi ded on the guide rail 133 so as to be slidable

along the gpigarbaid shdds 3 AogharUudtfatdibiSfdiPeutting
aligned along the guide rail 132 is provided on the

| i negit mdpgr undt sphstradésr notor 137 slides the

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

rail shape aligned along the guide rail 133 is . '
provi ded NDBABUTEA 3 PH R PAFR G thipt ope Eode Sppibed (curved
i neahegORAr ahd8rel)i.des the slider 135 along the

"guide rail 133. The guide bar 136 horizontally bridges

between the 5 slider 134 and the slider 135. A
scri bi ng herflgd?8 Bmdhawsha pakitngf demotiet Sitgrtgrate cutting

attgched ta t ui de .bar. 13 0 '
21 ofisene ot B yed nRddaliaPRekd BRaTlOr I fogmoa v
of bbedsopi bwngmbhéhdr substrates.

Figure 15 shows 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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10 120 and the breaking device 152 will be descri bed

bel ow. The nother substrate cutting apparatus 100

further includes a control section 140. The contro

section 140 includes a controller 144, a first driver .
141, a second driver 15 142, a third driver 147, a MDO35
scribing head driving linear-mbfor 146, a slider

sensor 143, and a conputer 149. Follow ng the

instruction of the conputer 149, the controller 144
controls the first driver 141 such that it 20 drives

the linear Eﬁéekxi%EONtB@ §0EOPREFERNAD ddBosuRANTHAat

it drives the linear notor 138, and the third driver

147 such that it drives the scribing head driving

l'i near not Ofier-d #Ra £ REr TNEmMSGA ik s headndr byeBenki NBAEntion
nmotor 146 is provided _on the guide bar 136. The
scrblhgPedfsaribpaAgWitheapLROEBFE EQGtﬂﬁsdﬁagtﬁgﬁr

of a rail shape aligned along the guide bar 136 and a

mover which noves al ong the, stator

vi d
r espectPiReY ?HbFFEagﬁrPBFF@“ﬂeﬁBPTgﬁggﬁdfsﬂe br eaki ng
devi ce 30 15£guﬁhels§hbbsn@ Seadctnrei of &imedhenvsobstrate
es the scribi head 12Q a the br
devPUELEas BRRRERRST ABOh Sk0h nﬁm@ﬁﬂaffﬁ@&#@%‘t of the
bet peesehheisndstobdbnt he gui de bar 136. MDO35 -
The slider sensor 143 is provided near the guide ral
132. The slider sensor 143 detects the position of the -
slider 134Tmmdnaiheutssitmtze iendivddting appergévecilfg cuts a

pos%itituggli{) Cﬁ]hgﬁ.tcgai)g‘eil?é@% :'04]\4!1 o¥h§ i $uBbtihee 101.

structure o e computer escri bed
bel ow. 10 Figures 2A and 2B show a structure of the

SCribing  mphe mother substrate cutting apparatus 100 includes
a t: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. - B

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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head 120. Figure 2A is a front view of the scribing

head 120; and Figure 2B is a bottomview of the

scribing head 120. 15 The scribing head 120 i ncl udes

a head nain body portion 122, a bearing case 126, an
inhibitory axis 125, a cutter holder 127, a scribing MP035
cutter 121, and energizing meaBs-130. 20 The head

mai n body portion 122 includes a spindle 123 and a

bearing 124 inserted in a direction horizontal to_the
headnnhhe bbugaponreten 13®. Aheotddmessr mogar12§8j glides the

forHEQ%hg gst&Eanga%hegéu&Eg baad ggEn body portion

122. eari ng Case 6 I's accommopdated in the
notch portion 25 129. The inhibitory axis 125 is

provi ded i nrihBeghepd vl M36bQEYi POR LA Py 1A e ABelt@een the
be in parallel Wth the spindle 123. 30 The bearin

cas8liderr d34t @rd afeindf toer shithdl & f§§ibﬁﬁgahﬁéptﬂgﬂland a

di rgebhRIngNevend @bzt heebadthbpegase 426 gusdeowprewse so
to the spindle 123. The other end,qf &he ?ggrrng VD035
- 28S tgske15bidphte ?ﬁ@ngnﬁpﬁiQBFgea PE "at the

position where the inhibitory axis 125 is provided.

The bearing_cas 26. ho the cutter hal der 127.

2 to b 1B Ae T akate the HzURe, Sof B, $4575%ng head
i ncirdesna thétereabiderdaunine bHRywpbltbendd2dunibaddbelow.
a rotary axis 127c which has a center of axle-

orthogonal to a surface of the nother substrate 101.
The cutter T derthe7 subsirasehedttong modaratiuvy 1l@Qsturther

;i?%n§£€%ésb§aEBHQr8§SSéE@iBHtihﬁ% afRNdod P01 05 @8E¥ion 140
includés acontroller 144, afirst driver 141, a second driver
142, a third driver 147, a scribing head driving linear motor

146, a slider sensor 143, and a computer 149.

Following the instruction of the computer 149, the
controller 144 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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10 The cutter holder main body portion 127a is forned
integrally wth the rotary axis 127c. The details of

the cutter holder 127 will be described bel ow. The

energi zing neans 130 is provi ded above the rotary 15

axi s 127c; The energizi ng neans 130 may be, for MDO35
exanple, an air cylinder. Thel®nergizing neans 130
applies a downward force to the bearing case 126. As
aresult, a predetermined l|oad is added to the

scribing cutter 121 via the rotary axis 127c and the

cutter hol dgge Jsﬂae%osérﬂp@ols q§lakbi NPrevibea rﬂe%lr tREGuide rail

scribe lines on the her substrfate 101.

scriB?ng Tr Fé?—dﬂfwxb’e‘m figtecER IHs IéOSJatJd?%ﬁSrH‘e slider

poi phaCHLECHy u@scﬁéﬁﬁrlﬂﬁféﬁtihq tHdege et t&d potdeion to
127 includes the scribing cutter 121 which 25 is _

frebhy ¢FoRbrableratdtind a rotary axis 119. In the
exanpl e shown in Figures 1, 2A and 2B, the scribing

head 120 functlons as "scribe e for means
forni ng” scriBRdfitAdd SoHE 5hﬁn‘i1ﬁ€'} E{ﬁ% copﬁ‘ﬂ‘éterq’w will

conb& ohe 38rsBed i PE1dH0 functions as "control neans for
controlling the scribe line form ng neans to nove the
scribe line formng neans with respect to the nother
substrate Widords 22pkess@Beshof 4 ot bﬁnbhe scribing

formn ns e er r i D9 head

AR TR S AR, PO 31600 e A DELAY nea
cutli@g and i F sguxmi 2B st sa rkoetout vidw tdie ﬁ@%h%@rlblng head
sub ate 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

scri bi ng d@ﬂé*%é%@%fﬁgaﬁ¥aﬁ'ﬁgooﬁncihﬁﬁgt@“hééﬂ main body
i ncluded in the scope of the present invention
portion 122, a bearing case 126, an inhibitory axis 125,
a cutter holder 127, a scribing cutter 121, and energizing

*means 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



10

as long as it has functions of the "scribe |ine

formng neans for formng scribe |Iines on a nother
substrate" and the "control means for controlling the
scribe line form ng nmeans 10 to nove the scribe line
formng neans with respect to the nother substrate  MDO035
W t hout a pressure of the scrilk® I-ine formng _ neans

to the nother substrate being interrupted, and to form

a first scribing line for cutting a first unit

subsgiasat 226 altutef theeintiherosylbstisal 25 artdthe gerdiridion where

scribe Line for_ 15 cutf uni

out OF LRRTROFREY Dot AT e DREER LG nern Bt pase 126

For hedasplthe austerbhojdaeal2 fregeo dndloude frsedyorotatable.

motor. Figure 3A and 3B show a structure of a scribing

head 20 165 including a servo notor. Figure 3Ais a

si.de vi ew ofhetdiet ser bigilfgrhdad westudard aFpghiFer IR lider main

a T8 & % ]%7{“3!3{1@!1? ]:g>t‘.:.31fryt Q§1§Glri'ﬁi Qﬂlﬁﬁai‘iiaéehscenter
[ ng ea o

The 'sc 165 1'n es a pair
25 o6mREley ogémaqaﬁ@tlotmﬁsggrfacmm&hemﬁhm Sa%%%ﬁﬂ%ﬁ 101.

1656¢he éu%?éf‘%@lé@?dlzﬁnlé)%@taﬂcﬁﬁﬁi td 6k BAgtigyt beke 126
162a, a cutter holder 162b, and a pair of flat bevel

geaVéaméﬁreaw de8, 6nFoFaEates fEoWRY FhRmAdaTy pEis 127¢.
pai Th@;cdsﬁ’dd& hg??éﬁgﬂggrﬂ-ﬁé pbittd onoVera garﬁoﬁl{ed hfitegrally
alro S|l ae wall s a er 1N ass

o5l Tosrteavabindaite  TRRi s taPa o apunolder

freeby wotat abl aesd¢hebshbapelroir.t he hol der hol ding

" assenbly 165c is the shape of the letter L - 22 -

15
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MD035 (see Figure 3B). In the cutter holder 162b, the
scri bi ng cutheenttddzing neavs §8d i poomd déd abrive tieSeotary

°0 8010080 98 AL P S S, Bl - 162none,

ed in ron hol der
assanigliy dBbindan. t (e égybtrghahdg gicda si IBCF&gmleeS a downward

force to the bearing case 126. As a result, a predetermined
load is added to the scribing cutter 121 via the rotary axis

127c¢ and the cutter holder 127.

The scribing cutter 121 forms scribe lines on the
mother substrate 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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15

chaR§elPngd a35it MassErnetagne fdthae s P

3B). Arotary axis is provided in the servo notor
165b. 10 One of the pair of flat bevel gears 165f is
attached to the rotary axis and the other of the pair
of flat bevel gears 165f is attached to the spindle
165d such that the pair of flat bevel gears 165f MDO35
engage each other. Wien the seradlo-nbtor rotates in a
forward or reverse direction, the holder holding 15

assenbly 165c is rotated in a vertical direction

hav itred. rich e n tepirmgh te d1, 6 Behda s ca Houimc mufirAs scrddding, line for
the r u n

o sty B ELhEEfun et SRR L BN0e Y by pubstrate
Fur talm@r a gduorsbsevibet bind G5 cut’ammat segondtenibpsubstrate
tor %lﬁetc%.t ﬂgﬁlo%ﬁ[a%%ﬁﬁ%aﬁr €e6(§1ptf18 Uﬁ%e.?r%lﬁ:gﬂlkﬁw However,
cutter a SO as to adjust a app ied to the

not. mrm@mrapbstmtby Stqﬂ:eltgmg bﬂﬁgl@qat havipg2anh kind of
aCCoRAAU Ao LN ANLAMER 11! Sbg D18 eSERL B ddd1BS 1hention

be fornmed. The servo notor 165 |nned|ateli senses a
ipgrfcrninpgmeans

r esirpb-ateR g NEritee BGlddi @hﬁ@@ﬁérmeusetrate and the
applied to the scribing cutter 162a durin

o DSOS LG MEATH FEPAn R LI P EBerF R TRE LibprEprming neans

subsbr abeelfie %@ﬂle yﬁﬁ% Bo et 1od lr?wadsamﬂltel (ifestﬂ'eﬁ:r:: to the
Servo tor 165b in accordance with t chan t .
o PR tRE R n t Sy oLt At 4P B 129 5e TifdSorming
usi mgaasSﬁcli thenmd tier fsibgiasitie baahg dortteradupdasdd band to form
i nple A and 4B sh Qw.a steuctyr
cut?e?EHSIdsFr1%§9g SreofAcut Pron%l§sgmﬁgggt%QSStrate
cut bat bél dbe mﬁihamthubﬁmﬁate ap8 aaspaphdosciibe line for

fra hﬁ!ﬁ:?gg &1 éém%u{lﬁlé ﬁ‘és%rei%g% \@ &Y ﬂ;e tnﬁﬁ:he&ughﬁgtrate

hoI ures 4 e sane conponent

© as phodkee m@tﬁnegusebsznaaﬁd ZEW@Wdab@GIh@%@mad may
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ref hEPG8e a servo motor.

Figuré 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



nunerals. 5 The cutter holder 127 includes the cutter

hol der main body portion 127a and the rotary axis

127c. In a |lower part of the cutter holder main body
portion 10 127a, a groove 127b having a bottom opened

is formed. In an upper part of;4he cutter holder mainyng3s
body portion 127a, the rotary axis 127c extendi ng

upward is fornmed. The rotary axis 127c is held to the
bearing case 126 via the bearing 128 so as to be

freelye& ot ad @bl e3gyld The scribing cutter 121 is
provi ded around the rotary axis 119 which is paralle

to the mother substrate 101 so as to be freely
rotatable. 2h Eheusest SAHNREINE2E, Shiawsa rStiuet 8h€ter 162a

of the scri hi cutter 121. Figure 5A is a_front view

of (HEPZEPE PR rcitibEhe TS FHERFE BRtPPATERaLY TR GRDLe
5of tTiee sardtumcduidren 62®lis andabhgdr en5& fsomn part of the

enl ar vi ew.of a_par I on of, .the scribin .

cut cir e hElathe AR AN Pda thed iy gl iy op Fioure

121 3®y. be, for exanple, a cutter wheel tip. The

scribing cutter 121 shown in Figures 5A through 5Cis

di scl osed in Japanese Patent No. 3074143 of the sane
Appl i cant a® rhéapvesshs pprcddash in30h&heexee impitng 165b.

10 Cut tiife 121chs Gaihes! r9hcapdisse 165 i‘geé@?a(tﬂﬁ%d to the

t hi ckness W .. CﬁLan outer peripheral surface o
scr i 5RF e getier ang thg prhgs edgehpdrainmr i flat Hevel gears

MXO3%5f iddattached to the spindle 165d such that the pair of
flat bevel gears 165f engage each other. When the servomotor
rotates in a forward or reverse direction, the holder holding

15 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

20 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

25 ‘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 torgue of the
servomotor 165b in accordance with the change in the scribing

30 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



formed. The bl ade edge portion 121a protrudes toward

the outer peripheral direction of the scribing cutter

121 so as to be in the shape of letter V. In the

bl ade edge portion 12l1a, a blade 121b of obtuse ang1qMDo35
ais formed. 5 In the blade 121bh, a plurality of
protrusions | having a predét% mned pitch p and a
predeterm ned height h are forned. The size of the
plurality of praotrusions j is in the order of .

m cRop@terof é—ﬁdfﬁf‘SFPﬁgaén@P‘? LSt 4BeiS1d Fiogieyegt the
Wi t Buthernakerkeye7 . Then segubeegtcahtiotB 1 2he smsmeacompynent s

high ability tqQ formuyvertical_ crack l.on
iR s iln EdarsRogiR EHE TR OR PSS A h e Fpe ppference
scrhhinegactter 121 can form deep 15 vertical cracks,

and al so can suppress formation of cracks .in a ‘

haori zontal direction along the surface of the nother ]
substrate 1DHe chitgemrd®ldtwd 7 dnstingetsutlee oiitERs holdermain

 Drepiladndeyiss 1201380 THE DEEklNg.devisgels?
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nmarn body portio exl bl e horse

152b for ‘passing through steam a nozzle head 152c,

and a nozzl g, Q014 A0pd 52 oho SAANG) 85 WSS por tion

downwar d. e main portion 152a-is attached to
t helglindea Bapov86eliY fATHE Nqidal OPANGHY iShéormed.  In

gui gg en 3 r 3@ £ORReChEt PEr IRELAOF S ikbFddySportion 127a,
attached tothe main body portion 152a, and the her
HCfotary

endthe naiamprses ARl pELERGARIMRIPTD BN TS

152gxs4cayfal s ite LA £ itd ®eadi@ydase 126- vilBOBbe bearing

The nozzl e head 152c roiates agogmd a vertical axis.
128 so as to be freely rotatablie. :

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

as to be freely rotatable.

Figures 5A through 5C show a structure of the scribing
cutter 121. Figure 5A is a front view of the scribing cutter
121; Figure 5B is a side view of the scribing cutter 121;
and Figure 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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On the bottom side of the nozzle head 152c, the nozzle
portion 152d is provided. 5 In the nozzle portion

152d, a steam spray opening in a shape of, for

exanple, a circle, ellipse, rectangle, or slit, is

fornmed. The nozzle portion 152d breaks the nother MD035
substrate 101 along the scrilbe?4 mes by spraying the

steam to the scribe lines. 10 By spraying the steam

at the tenperature at which the nother substrate 101
expdvdmedo t Bhesklade ¢dgr PeNtige 1eataigudes deward the

1520u&%&'¥%&ﬁ!%%anrﬁﬁ&%cE&%&!%& uk %EQHbthecﬁ%Eerlzl s0
lines are extended in the thickness direction_ 15 of

t he afotAdre d00khe sbape0at i est ¥am Sptdpeblede qfige portion
ver 1,q3l, G 3ak3eNaviiBg ocFPeMthEe ahgike cofideroghed.

m croneter penetrates into the vertical cracks due to

a capillary phenonenon or a diffusi-on phenonenon. The
pﬁnet rated t[hgﬂiiéjol@dée @2&28&1 ]_S’Ihlﬁ‘%iﬁhy bapremitatiors j having
the penetrate iquid i expande

expéﬁ?F&ﬁFtegﬁﬁnFa EFgueaPn p&c?§egéger@iPSﬁdgalﬁgt h are
backoswiebiaceTné $thee nmft hare lbstalatiey BFl profimusriens j is in

sho a st ucture of a breakin evice 1 h
2 51 BEo AT Gt o 1is ot gs Iy gfnot be

breabbngndeeﬂceltﬁ4thachaﬁeﬁ ayeri n body portion
152a, a nozzle unit 153, and a plurality of nozzle
portions 152d. The plurality of nozzle portions 152d

“are provi deffhecscreinmpzaletemili21153s Fheewp 2vijah gfidity to

153 b§ g)fgqu%lo@rg’tgké 2%1&% dﬁl@acrhl%esw td'?l.r‘e'ﬂﬁ::.on of the

QUI e el ng nov dlrectlon steamis -
spr ayéaercﬁub%t@trﬁ 40d. ofTM@qmtméxg cutibe¥ Alecap £y deep

“h'QQrEE@aicéfgéké'Qﬁﬁi%@%% BgaaNshPpFBEs MARxion of cracks
in a horizontal direction along the surface of the mother

substrate 101.

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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- 26 A nedium sprayed by the breaking device 152 or

the breaking device 154 is not limted to stream The
medium may be any heating fluid as long as it has a
tenperature at which the substrate expands. The

heating fluid may be, 5 for- ex | e, steam hot water,

or a fluid including steam énggﬁﬁt water. In the MDO35
exanpl e shown in Figures 6 and 7, the breaking device

152 and the breaking device 154 function as "nmeans 10

for breaking_ the ther substrate along the scribin )
ines" . A bPBSKIFH, HROPEE 1ok AETARYS RIERETS!S SEradtitcrxis -
I s ioncthelbdttbm ditk: s€ape: nbzthehprasslc, INehldz.e BSrtion
Ionq5§§thg hasvi function of "breaking the nother

substrat é apgﬁg g' scribing lines". For exanple, a
breaki ng device may break 15 the nother substrate 101

along the Sehi bfieldieh OpdIEAdNG 5,0 GOLLAY Lifay opening

scribe lines or portions “near € "SCri nes.
Heatiiing $hapecef befdn mewmmmla.he porcodas abhipsde rectangle,

scr phesiliiness ¢anRe perionged %}borftg Bpe.l.)gaztg)ﬂ)feaﬁs the mother

heater,”” 20 or |aser beamirradiated froma Iaser
oscPPPaLERLeChR irgnafhey sarihewhines thespEpyhagl Fhesstean

aretboeAedseanpbel pgegormed by, for exanple, spraying
a cooling nedium (such as, CO2, He, N2) to the area

using a cooling nozzle. 25 In this way, by heating or
cool i ng t hepgcspbeyindahe Frddte apothensemsarat e at which

o5 BE 0GR ARLULSRE FRRCK o Do GENNRL L0,
nmechasdkahyydapptyiIhp a tendiery icateotraakengutibng out from
scr g LLDeg 56, I0encaoll 0B A Y 8.l aizeccion
medbtinthe mothéerngtlesttrata 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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cooling liquid. The cooling nmediumincludes at | east

one MDO35 27 of gas and liquid. The gas may be, for
exanpl e, conpressed air, helium or argon. The liquid

may be, for exanple, water or liquid helium The MDO35
cool i ng nmedium may be, for exapgple, a conbination of

t hese gases and liquids. 5 Figtre 19 shows an

exenplary internal structure of the conputer 149. The
conmput er 149 includes a CRU 17 a a
control | er %me&%%épfﬁe%afp%’h%ﬁ%ean Lﬁ%e Iigﬁeor the
CONPH& &K idd 9 &F Bc€ ongeciethdto ldacihedt ter stieam. a BPoe medium
174. The nenory 172 st ram f or n

conBaY ePe 128 (e et e, ﬁlgu?g g‘gnﬁi’)roces,1§,hﬁé(é 8 tifperature
(hestiwiaidierche sebetiradet expandscutThedremtdogasdluid may be,
pro cuttl 5 es o] y
preg?Bq%¥?n£f% iﬁgt#% nen%?lsl 5 gmﬁghg?héggéﬁ%ﬁ?%rSteam
149ané Bhtp@eﬂerAlternatlvely, the cutting process
program may be stored in the nmenory 172 after the

conputer 149 is shipped. For exanple, a user nay

downl oad  t¥etbetexampbe sheys i SGORTES &M Z:péaef‘P%eakmg

V\Ebéé\'}fcgrﬁfgfedrﬁp leﬂ—:t el Mg Aethdkdesqr shAbtibgeas "means
and 1nstall the downl oaded programto the cggputer

149fox hrepk igsthamertberhaukst e by 2 19PgcERS SGddiag Fines” -

r ecQrgleth O P ey ﬁe.v%%ldab e 1188 FrdishguotRdiel i stsdluded
as a flexible disc, CD DVD- ROM and the || ke the

cutiP nghprERIRS PF oFAPTETCBE THETAF IR 135 H@PY as Lt has
C03@Ufﬁgc£5oﬂ3%ﬂ%ﬂ§ﬂéﬁk%¥?lﬂﬂ@tmFFugﬁes@h&ﬁnatﬂnﬁkﬂng the
a al sc_arive gevice e Installe r.ogr

St oFEHLPHRY e RSiTor y FRF2SR B Ep s PP vige may preak
meafse fnytsat subg driaies 100 abensg Clthdoexi:rl'ﬂte Iiesssboreating

settin Hlnes to be gcrlbed creat
(o]

e lines or por 101:15 near the scribe Iines.

orc ing the scri

Heating the scrlbe llnes or the potlons near the
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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30 a programfor setting the lines to be scribed to be

a single line (a single stroke) based on infornmation
regarding an arrangenent of a plurality of unit

substrates (for exanple, - the nunber of colums and

rows of the plurality of unit MDO35 - 28 substrates, MDO35
presence or absence of a space 2 et-ween adj acent unit
substrates, or the size of the space between adjacent

unit substrates) which has .been input to the neans for :
set tafhgas| amésl iaquik. sThiebegds midie blei,n€ertexdepber idoggphressed
are i ch | a ' ]

of AT BebEhiiy ok BEGeR: TR 1080, By B T3 LhBphld, vater
Fol I@Mlnguﬂﬁehplégmam The codiimangediygm inagsbe o fgr example,
SCI Dot} /b (5 01 SHAUL gdded BnPASI L0 set the

Ilne 'to be scribe a single str Herein, the
"line to be scribed in a single stroke" nmeans 10 one

continuous ki@ {01 besisGkd RedeWbiphary {RE8BAAT OJtructure of
taking out a plurality of unit substrtates fromth

not K& SERPHtETe 149accbrali FRMRBE 2Rl 47 e’s‘ﬁﬂtuq%ﬁ/éhtquéh 171, a

I t h@ml@‘i%s i1, téh(i O& rrbbﬁ@rmxebelhlteefaeea 1$|3ngl €omponents
Herei,n, the 15 "scribe line in a sing

st r &R‘@‘luﬁ@éi'n§no &S SRMPHGEEs 1I4|9n 8ret 8°Bé‘e§5f3fib§8 RfiCEn other

I s waamedsf ar74t.aking out a plurality of unit

substrates fromthe nother substrate. The scribe |ine

in a single stroke is forned without the scribing

cutter bei Mhel nfemecyf riom t feones har pauhptanat®of rbaving the

t he I oi 0, to the end oLpt_of th ri i

- gohPlbpRC o 3 e tif i BRLEInG prl8eRE (RErgiRGrter,

subsefareedsthems(amwmmtum@dpr0¢e@awphegsamﬂt pBhat cutting
f [ [ ' S g

strBECoBR RRbBEefl miy SiSELERT okl ptBrBati AR, memory 172

scrvhed the cqﬂgtil‘ﬁfgr é4§tJ+SO¢<lelmmﬁ a prdgraatfigelfyorahegutting

t hepsgeibe bt8§%am 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 ahd rows of the plurality of unit
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in the cutting process programare fornmed based on the
rules for scribing in a single stroke. 30 2. Mot her
substrate cutting nmethod Figure 8 shows a cutting
process procedure for cutting the nother substrate
101 according to an enbodi nent_of the present

i nvention. The execution of Th%acUtting process is
MDO35 - 29 controlled by, for exanple, the conputer
149. Hereinafter, a procedure for cuttin he_ not her.
SUbREPELESTOH - B A9 IR DR PA B TATH RY Cveon SdJacent

appah et Wutddbrbrad | lorbehdestré hefl e pplgesbepvedheaadjacent

procedure_for cutting, th t her. substrat.e t .
ocier SUBSERALE=O T o EaR ReRn P TDG0 s fadas o' st ting
scribheg tot e sand badur eZkiergisiepo s seedbsdaang lanes which

initial . 10 settin ep is rf : 801

| ni BT 2P R § o %B%&%Bﬁe?fﬁf“n%%ﬂeﬁﬂé’fsﬁlﬁ’?‘ﬁ gﬁ‘bsm’c“ out
setéf nghst mpthera ssheprode d@lt. ngoddowiing dihestpagram for
of the noth e.cutti ppar at it i

ot af T F P S0l oL OR0 e S ser 1R RR B WinBHY DELOKE, it 15
setposgiliepaisdt the daseriddie almiedfiep shedle stroke.
i niti etgn-t . j R -he 6 €8 S FPYIES”

(o HELELET B0 it gesad Lee agsasome neans
peréwe wedt iTheussingitrybetwprilaed whish ferfydied fgr taking

scrbe ol d18Sa Pk BE dIPi8hbs 8HASEE 3rm e mbidcdeddthd trate .
of the scribing step will be described bel ow. 25

After the scribing step is finished, the process noves
_According to the present invention, it is possible

MDO0O35

to form the scribe line in a single stroke. Herein, the
"gcribe line in a single stroke” means one continuous line
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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to step 803. Step 803: The breaking step is perforned.

The 30 breaking step is a step for breaking the

not her substrate 101 along the scribe lines. The

details of the breaking step will be described bel owyng3s
MDO35 30 Af ter the breaki n%%step is finished, the
process ends. 2-1. Initial i ng step Fbrelnafter,

the details of the initial setting step 5 perfornmed

in step 801 w| descrii %gd The ot #eéqugrate

JIHF?%FEE%}?@dH%d AT t FrEAT tq%lg ixed oh the
table 131. 10 The pressure of conpressed air to be put

into an ai - Provi Lde th th
body portuﬁf’i‘%’zr1 set bggggegﬁééa%P%ug con%itlonsnm’ e
f orsmtmf@ ItohebyotHremothebss ubs erdade qutenchperasgsus 100

- mat er an the e her substrate). Based
on Y%%fs%?t %%?r %gscr%% ﬁg Qgéer 15 121 presses the

not her substrate 101 with a predeterm ned |oad. Next,

a zero poi nlltheg S RILRGR EB'I:”(EI)’C@:@IH?%H@Q{O%E%& shBstrate 101

per f or med. he Zero poi nt detec ste he

posmtltine LIRS { $eb L b O E G PRRAEALSHLLI] stneludes a
éﬁ@ﬁé&%&% aH&Ga PPehkiRG Hed.Nersuid@sssafy | Ba initial

nDt er subsStrate 101 is necessary for noving the

scr$%ﬁ%@ﬂ%e%663295aP%F@P%W%@rect|on vertical to the

not her substrate 101. 25 In the zero point detecting

: : I 140 th | bi h
120"t owar d BEPOEPLF IR A NS P RGH H AL PPAFE RO

’\lexinlta:l_.é__'@rdetﬁﬁﬁgl@gaéprmyldtgtﬁp_aﬂSr {eot irsh@nn)nitbedsstate
tt“%?%ﬁé%&“ Jgggbégragecu &%déﬁﬁ%ﬁ§¥&sEebbeforestarting
the scribing step. Details of the initial setiing step will

be descfibed below.

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.



~ case 126 is spaced apart fromthe inhibitory axis
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direction with respect to the surface of the nother
substrate 30 101. Wien the scribing cutter 121 is in
contact with the nother substrate 101 and the bearing

125, a position detection mechanism of the scribing MP033

head novi ng neans detects the pBsrtion of MD035 - 31

the scribing head 120. The position of the scribing

head 120 at the noment is determ ned as the _position

of the surfAEbershetireaidimgesterbs finisheds tReRFGTS ends -
poi nt detection data indicating the position of the
surface of the nother substrate 5 101 is witten into
rec8rdi n§rhtand SREFABEISERPt he controller. The zero

poi nt - det ectibPEifhePet S IR dOFAETs 2% ﬂ@é@hﬁlﬂedlmng step
When the zero.point detection is finished, the
schﬁFﬁ@rﬂ%leﬁn§Fﬁ§ RRAN¥LmbvBE Fﬁﬁc§&gﬁérng head 120 .
upward 10 to a predetern1ned wai ting position (a

wai ting posjt |on bove . the sur e of

substrate 101§ MOLDRET EUPSETREE { JﬁkPSan%?g (%hthe table
detaBLSaﬁﬁ'fhgeaCDnbthg sabpe 131perforned in step 802

(see Figure 8) will be described. Figure 9 shows the

not her substrate 101 used in the scribing step

perforned iPheiepSiry s€cdmgres®) 21K tohe pug beto an air

SCf LI (0} | L

o E B AP s hd SRR il \GTEY hDR 0, 122 1
of s&b hoshRAr osuVEIHeNs. CPmcS tiions thPheserihbieg the mother
' ”%Hﬂ@ﬁrﬁ@@ 1(ﬁPr‘(tﬂHBJCE%51chch@%s Sﬁ\éfzékﬂgla‘&n@oﬂ{é 1&1<.e of the

passi ng throu points P2-P this order,

endragheE spbeAEate) . ThRased pmbﬁ%sehgaaglwe. dorifiiag cutter

al opg tﬂ}_eeééé‘@ {10 B ke et MolihgitRSaspréli€termined
l'ines on the nother substrate 101. The. line to be

scri®@d- i ncl udes a plurality of

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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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 Iine P13-P2, straight

line P14-Pi S, straight |ine P16-P17, straight line  MDO035
P18- P19, straight |ine P20-P2131straight Iine P3-Pl2,

and straight line P12-P22), and a plurality of curved

MDO35 - 32 lines (curved lines Rl through R11). The

not Hére seirdbriageheatit LAG . apfiee aiast tigh foft rhe scriibang head
lin t ' t CI

ot Ra? 2 ERSeiednfs Pl dd B8 A pOLERKS, bEknd sursace
uni ofstbstmatker IgubdiBratlcC 1Hid apdozerofpaiiet Wsttiegition data
substr . T i [ i '
he o e e T T e T SR e O plbstrate
st r 3i0dhks vriabtenipgo reqondigit neape ipglpdedginy Hhgppntroller.
i n@hlg]z?éf@%éflq{: Sbidchhg i 1 PPErP  Fme i 8Bsdribed above .

substrate 1B is a portion of 'the nother substrate 101

~which is defined by the straight |ine P8-P9, straight

l'ine P12- Plfnest fteOhdedd NBobA 8- Béteatd obt i Hinidhed, the
line P16 -P17 ._The unit substrate ICis. a

LO .a. portiaqn of
t heSRBRRERS RAALFPELES PR TCHCF A PHaEg peRd 120 upwara

st r gb@prédate R fSd wastkhiagPusdiieh Pawdi tisigwogiition above
line_P18- P19, an raight _1in 3- P12 he unit
SubERPasRrtaceaty EhPrhORhst PHESHOARE, 10%dbstrate 101
which is defined by straight |line P8-P9, 20 straight
ling_P12.P .straikght |ine P18-P19, and straight

.Iing gs-ﬁf%§b$ﬁg ﬁﬁgP substrates | A, 1B, 1C and Mare

| ocated wiHbraeppabperat elepadetaiher alfet bhen. sEijuimg step.

L0, FRRLE-RRRCh DLEBpPRASIYLE PERLOLTSY WiiaZBe! hosoriea.
Figure 9 shows the mothér substréte 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



Herei nafter, the scribing procedure wll be described

step by step with reference to Figures 9 and 10. 30

Step 1001: The scribing head novi ng neans noves the
scribing head 120 at the predeterm ned waiting

position downward. When the scribing head 120 is MDO35
noved downward by the scribing@4ead novi ng neans from

the predeterm ned waiting MD035 - 33 position to the
position at 0.1 mmto 0.2 mmfrom an upper surface of

t he Jigterer( @ubaad atimeO R1 tiheawgh Rig cutter 121

presses the nother substrate 101 in a manner such that

it can sufficiently conformto a surface roughness of
t he 5 not heTheufathere subs triated oy timg @ppacatys 180 forms

contdQlilRy 1444 ISP t]2 NSl U 'I:%n SI&]Ibté%l ta'i‘l'dr $reaks the

driver 147 to drive the scribing head driving |inear

not Jlotheg b st tee rk bk r@lorr@aﬁhﬂrﬁvrﬁeel LAHBEF KBt Ut unit
146 shystaradidvam, ke 3¢ ihiandp Read 2 nDWRThdkORGbstrate

“the %_lde bar 136. 10 Step. 1002: Formation of scribe
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[i ndV%s started from an outer peri pheral portion of
t he not her substrate 101 (outS|de area of area

P2- P3- P12- and.i nsi de ar ar ea

speC|f|caII%%etH8150ﬁP BFrgg &n1f46 ?@rSF8§38§ gﬁ@ mother
scr shibsg rentet 2011w ¢lo i eefumeer byubﬁérmmi@it ldmé P2-P3, -
nov c d 20 a i

cor EEH LOP o Dbt e ChREnTrE LG Sk 87 BRA TRt Line
por PiLér Paf7 th@hertmmrs@msia‘c&t a)B th ﬁqnmnrtimsc:ﬁ ke mother

11 N8ubgr3t8P1 8 P01 INE SHLIEIG M BE e (AR 9196 po-po,

he outer e portl on o e Unl
speétrﬁéahrtyllrlﬁef’l%tﬁﬁﬂ ol s st dloh L4 ps’rleas-f@s gihd straight

SCriphBG 1GUIg18/ . 12d 00, it @llbé?ﬁ'cjﬂ}@é 18Ukt pate 148 2tk mother
noves the scribing head 120 a
- substrate 101 w 1ch is deflned by the straight line P2-P3,
stralght line P6-P7, straight line P18-P19, and stralght
line P3-P12. Theunit substrate 1D is a portion of the mother
substrate 101 which is defined by straight line P8-P9,
straight line P12-P13, straight line P18-P19, and straight
line P3-P12. Theunitsubstrates 1A, 1B, 1CandlDare 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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ot Fetheihsu

the straight Iine P1-P2 and-the straight [ine P2-P3 to
form 25 the scribe line. Step 1004: The scribe |line

is formed in the outer peripheral portion of the

not her substrate 101. Mdre specifically, the control
section 140 presses the scribing 30 cutter 121 to the MD035
not her substrate 101, and noves3d he scribing head 120
along the curved line RL to formthe scribe line. The
control section 140 noves the scribing head 120 such

t hatPasitidagek tof thhepssitbongehdhd 0 tar Bwad mm drqmylagy upper
ar ¢ 3R o@%héq%W%ras‘ﬁ%@t%r ta4ql0q Ofth%os@%g_rb@.%g cutter
(curved l1ine % Step 1005: The scribe Iineis

f or d&d PHEBRESO hérmo’ﬁ?ﬁﬂF phgrstir e t1i0dn 181 2 tThANDRFE (Fafch that

substy ake g'ig%flyﬁ’_[eﬁt@KSQ@ﬁff)kﬁafbya éﬁﬁé@‘tﬂdﬂghness of the
section 140 Bresses the scribing cutter 121 to the

gtEat611 @hdt ek o0t RbesEpPHENE3 L hedd cppdroller

al ona 4 hessbkah@nd t A toPxd theotﬁhfhedﬁﬁffébelé'i to drive
Tine, 10 Step 1006:. The scribe line is fornmed.in

out 1 BEFF BHRT B B IR TBoheF Ufet P GEribing

‘Mor eagipasiifiias I1Ynebire mo@atir aAld6Seetingn dt4@epr, eshes scribing

the_ scr.i cutter 121 .to the no her bstrate 101,
andhﬁﬁ\%gzph@ OYEF| BLRYY kE5d G aI l?#e curved |ine
R2 to formthe scribe line. 15 The control section 140

roves the St el 120 3ol A LEoKs Yedl¥ua £rom

scri bing he raws a circu arc
cenaer oartgire pefri®hededr e;mr(t@mecuf | i myheJSt spbg0pate 101

The (GORLE L S66L M1l P5 9550815 11 3 20 PGhERIGarea of area

cutter e not St rate noves
scrAbBn§- ﬁéad M@re osaﬁcaﬁeaaﬂéweethe heouﬁirpl section 140

SUbﬁEééE?% tAO sfc%fl'ﬁl%ecé%bbelii 1% 2heNkb @kt M@Jstrate 101

Si ortion of

ang moves the scrlblng head 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.



10

15

20

25

30

side portion facing the adjacent unit substrate 1D in
the wdth direction of the unit substrate I C and an
i nner side 25 portion of the unit substrate |IA More
specifically, the <control section 140 presses the
scribing cutter 121 to the nother substrate 101 and
noves the scribing head 120 él%ﬁg’ the straight line
P6-P7 to formthe scribe line. 30 Step 1008: The
scribe line is formed in the outer e her ort
clePreed) 15 fT

MDO035

- of BHELRGt RcFeREPELFBILS 194 . S Rp1RITY

control section 140 presses the scribing cutter 121

to the nother substrate 101, nd moves the Scr.
VD035~ 55 e AP ity Sird BRIUBE FPrEoRRSRot Fore outer
t hepserpherdi ngortibe -.cont thk sedfheon ddfistoaes t8d. More

b 20 h_.that 1
g e Lt

__180(31de’géE€L215t(6 a:hewmjtlhe:neulas)traseawneog mohes thetsoribing

E Jé)(gt C?ITZ(; @%&a%. | bl E%ﬁcﬂht g.[._) ﬂ'gl %th{}ﬁe scribe

e scribing head
tC)Iwnarea bet ween the unit substrates 10 to formthe
scribe line along an inner side portion of the wunit
substrates I B and 1D. Morre specifically, the control
sectl on 14tamdNds 1 [Thes soribeg linet & foumeg iRethe outer

t%ééﬁpé rabetith and Hﬁée%éﬂ%rscéthMﬂﬁat@adﬂZO More

straight line P8-P9 to formthe scrib bi
i r@eq#m@blno o PRETsEd) secting 140 PIERERS hApHReTibing

OUteelEtté)J.elihﬂrl%' @ile RRthleds s £ her dbherarslbsteatttelddribing
More specifical

th trol t 140
Undand Fiftha Lob Fbe 991760 18 A 1er ToBRS Par Boqoge Line-

andri®Vesn t &1 S§ddBidy 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 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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a ciemibing aratteiadidg te &Bst BPLRRE éu

20 head 120 along the curved line R4 to formthe

scribe line. The control section 140 noves the

scribing head 120 such that a track of the scribing

head 120 draws a circular arc having a center angle wpg3s
of 90 degree (curved line R4)._25 Step 1011: The

scribe line is formed in the oliter peripheral portion

of the nother substrate 101. More specifically, the

contro] section 140 presse he i.bi C e

SRR it e e EPeDEERIET L 3 8 PipmCthbiborite Line.

hearhd 2ot 06y sttxetscbm alghtmcbvema i) - Rt iind dremct He20 such

scri be 30 I| 10 ine is forned

in 19t ¢t n% ?lp et a é%%? %abﬁ26nnther

subdtaad eal@ﬂrcmZbaue am35avzaﬁg @mtm@aang/le t9fe 180 degree

con{rol S qiing %é? presses the scribing cutter 121
A ot Her ™ Su fate 101, and noves the scribing

head 120 along the curved Iine R5 to formthe scribe-

l'i ne. Thescﬁe%r eC QN Arpcfmtve§ theosciibi ngdieat the
120 such 5t gb??ath%f(%%e scrib e g head 12%ﬁar XB _
f; moves

t5ptaedfle®

( Cufﬂ@@clfl%gn@ﬂeadsltﬁpté%ﬁ arBRepSEFEHE tHananiis substrates
formed al on%.t e outer side portion of the _nothe

sulse farm ithet Eeriket LippstteRe Lt 16095 §ﬁ861%°rf%/6?8 of the
spaci{t GRIdabrddis aenhnal 1mecthioae $hH8caresasdy,t hke control
scribing cutter 121 to the not er sub trat

ovARe Liar AT (a s e STAPARg LHE TR, BREnTo T mother
P12\t ddte f DO Ahe mevebethenecrmlstgepler@l&zortfelong the

b f t h t
of ARt St ok ITE P TR AR e PO "

control section 140 presses the scrlblng cutter 121

t 0 the mt Igetr Slithsf(f atI%elg:!:ri%%d 19R%es st B§rRghl PhNBhe outer

peripheral portion of the mother substrate 101. More
'speclflcally, the control section 140 presses the scrlblng
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

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

) Step 1011: The scribe line is formed in the outer
peripherétl 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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head 120 along the curved Iine R6 to formthe scribe

line. 20 The control section 140 noves the scribing

head 120 such that a track of the scribing head 120

draws a snooth curved |line (curved line RG). Step MDO35
1015: The control section 140 $ée§ses the 25 scribing
cutter 121 to the nother substtate 101, and noves the
scribing head 120 al ong the straight |line P13-P2, the

curved |line R7, the straight |line Pl4:P1l V, I

i reee bt [oni k(e fooRE e BREERRY 11 hotearog Elib Eoribing
RO, ctibee Stinadi ¥ the nioth eP18a P Bratdd 0duranstmbire@e tRegscribing
the strajght |ine P20-P21 _30. v [ ; ;

st rlé?@atal%] P Ij-‘;?‘? SH’&V?HeP%’%?Zﬁ‘%m" %fé’irjrﬂneeﬁi% Jﬁléiﬁigﬁllne i
t hiBherdenttolfseotite 540 ihevésnthe Sreibimgg cheahel20 such
contro]l sectiqn 140 fin MPOBR, R
for%%?#o qﬁ¥iqhééggPFbgé?¥§ggbgﬁepoint g%f%%Tﬁe?erUlar e
scrihdvigg headenmbet ngnakanst nd9 edeghee stepbyad LheadRd) -

120 to the predeterm ned waiting position to finish 5

the scribing step. ‘As shown by steps 1001 through :
1016, the corep H013s5cERe GFrid® hibgdestPEBed @iPppghe outer

cutf ehe 1k 4 Be 0L RRJtnextBabbat-a t20in WHdatk tt febstrates
pressure to the nother substrate 10 101

o ppli ed hy the
scribpng 1dut t @PrEEPe@éifﬁgai%Yeﬁleﬁp%atrgﬂ 3eﬁggggt5t4hoepresses
SCripd REGHitf cd2ides 1O POitHe Mithér pabatraf221¢b and moves
formthe scribe |lines, on the nn%her ﬁubstr ti.for 12-P13 to
cut ERegSeREDLRG heaBst 2 2tong they shraig But of
t herormt bRE Subsbeatend0l. 15 According to an '
enbodi ment of the present invention, the contro
section 140 controls the scribing head 120 such

Step 1014: 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
cuived line R7, the straight line P14-P15, the curved line
R8, the straight line P16-P17, the curved lineR9, the straight
'linePls—P19,thecurvedlineRlO,thestraightlinePZO—PZl,

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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that the scribing cutter 121 is pressed to the nother
substrate 101 and the scribing cutter 121 is noved
frompoint P1 to 20 point P22. Thus, the-scribe |ines

can be formed without the novement of the pressure toyysss
the not her substrate being suspended. As a result, a

time for the scribing process £or - formng the

scribing lines can be reduced. Further, the scribe

l'ines can be forned on the ppther substrat i t hout 25

a séPrpetipReCfelbfi AGTERE L1GES B PﬂénﬁD?62$

substrate. Thus, the nother substrate can be

prevented from bei ng. di vi de into twy or r f 104
portions whilg ??Eiﬁhﬁ? ?4ﬁﬂ§¥%ﬂ%§qﬁﬁnﬁgm SSnEB? §gribing
Thenpktr akobt yooththpraaétesubstdawestang position to finish
necessarily. located on the nother substrate 101 with
appF%Br?SFib§Bgcg “Pher ebet ween. MD035 - 38 Figure

11 shows anot her exanple of the nother . substrate 101

Figure s). Bh TREVAOPPct eRbctParc TbquhyEor P CehgsBontroL

Figure 8). %ﬁ er s trate Ine t
be secthed 140fpramses Tiee stariftimg iadder202ls tRovBg mother
Ia! Oggbgtkgﬁgl 16'F v\;iq:ht?)%tg%h'eb gekguﬁ:@rf% thfe methBe substrate

i nes on nmot her  substrate. The line to be scribed
i nclodlesprlpedr bYi theoscribinggRttipRel2l sPRLRghinFpREUP L
P51 P 7mosbEat bt sbi06PR4- ER2terl@2st tab@hpoihBEPL to point
P53- P54, straight |Iine P55-P56, strajght |]ne PSg-ESSt for
st rB2ghto| faEmptbe paoriker 41BRE PRnERPePOPRET substrate
st r @i gRinbi Pee Rdt POubStrigt14 | B PAR Pahd 20r aughdf the
line P65-P66, straight |ine P59-P67, and strai ght
| i nBOPBeTr PERPSTTRRG g°irura|ity of curved |ines

(curved lines R21 through 15 R29).

According to an embodiment of the present invention,
the control section 146 controls the scribing head 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, the mother substrate canbe prevented from being divided
into two or more portions while the scribe lines are being

formed.

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

appropriate spaces therebetween.
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The not her substrate cutting apparatus 100 forns

scribe lines along the line to be scribed and breaks

the nother substrate 101 along the scribe lines to

cut unit 20 substrates 2A, 2B, 2C and 2D out of the

not her substrate 101. The unit substrate 2A is a MD0O35
portion of the nother substr-at3@ 01 which is defined

by the straight |ine P67-P52, 25 straight line

P55- P56, straight |ine P60-P52, and straight line

P63- P64 . ThRegumet Bubshpwte @B ilem gvampba off thlee mother

: : PUBe. . .
(7 né peatBlE 10T it Fle' Sttt St B RO n step
P60-80F2 ( seadFsguae ghl, Qni k&ePBAtRey subyierafe 101, the line
S ub%r@é %c%g’blsa B @9&[@8” Ofnd Esrﬂmﬁﬁme%% §2‘5’§tsrrﬁ'$\?ed along

defined by the straight Tine -
str éﬂ’@h%lwﬁfé’ PsaqBiRed toaf et thiengcrize F‘GAlesaﬁE the mother
St r aiy@hktrraldene P59- P67 The unit substrate 2D is _
aportion of the nother substrate 101 which is defined
by straight line P67-P52, MDO35 39 straight |ine

P55- P56, stméghtlnlei & PE8- Be4ibahd isicialgeht a |l pMerality of

'P59- P67.. The .cont section 140 presses the._scribin
oot Pera1gh iR (St ihes LRR RO EEY For e b bee P87 P52,

t hesseribhrg irea®@s53126 43| otgai fiet Stimal Phs-P5eae Stralght line

25k AL LA SR, S0 o ree

t hessraagghtlinenEGEBSBéESGsttdnEglmUrl\z.ae PéBeP R 3 strdigght line

S ]

strangha plureaP6ly RER2 cuntvel duimesd (lcupyeR28 inelseR21 through

strﬁhgzg line P61-P62, the curved I|ine R27, the
straight |line P63-P64, the curved |ine R28, the

straight line P65-P66, the curved Iine 29, the

straight  the mother substrate cutting 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,
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line P59-P67, and the straight line P67-P68 in this

order 15 to formthe scribe |lines. The nunber of the

unit substrates cut out of the nother substrate 101

is not limted to four. The number of the unit MDO35
substrates cut out of the nDthﬁ% substrate 101 may be

any 20 nunber of two or nore igure 12 shows the

not her substrate 101 for cutting out nine unit

substrates. ubstr at.e 10 I

o ekrabant 1dhe PEarBstnes B TOR B e ho 50 Ba, 2B8 dfraiont
25 ainagesherd?ne to be scribed to forn1the scri be

lines on the nother substrate 101. The line to be

scribed includes a plurality of straight Iines
(straight ITchiﬂtrlamestnamng preefFd -tPEpscriping cutter

str ne P7 g
84 B ERSE o TR Sl g8 iRl e shegbah neas
Fgllf@alonSWMﬂ%#WaIGMElPBSEﬁ8¢PQﬂr%n@ntrppggtllneP67 P52,

P85 u:SJeICP" Q.EJe Fb‘i‘e Elg 751!:’18&9{\/1%%&@&%5@-@@4 the curved

P88 strai i ne strai ght
| nl?lmlR?PQ-Z the dirgtiobit AdnpoB5PR5ost FRPgRITYPAcT1ne R23.

P9 4@itd ipe; RS & P AN nkiFEL, the straight
ngﬁﬁggtr%tlg?lrta?hﬁ% Iil’sle]nea%gogﬁ%fyz str a?%hglal i nee stratg

P72187 P58n 868t rehqyRPTVPRre a2 P1 8P ST Line P60-P52,

%‘6%1% dehd{mRsfd %Li'h\éeﬁgbl Nee (Sitraseshd ilies PB 1%658 h}:helgturved
e not her substrate cut g paratus 1

scribee (Raks Bomfaadent Hénﬁogﬁg'gggrbég e RAT B e gigg R28,

t herhemthieri ghtbst hat ®e .06 &) om@ t:tmvedriime IZioneshecstraight

cut_unit_10 sybstr 3A, 3B

andl:BIie OI{RB—OQ i eth ég%ﬁgg ﬁgg 11?fc\¥h§5| order

' e uni
subsé radem 3thé Ssexr o t Lbmeof the not her

The number of theunit substratescut out of themother
substrate 101 is 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,



substrate 101 which is defined by the straight |ine

P71- P72, 15 straight |line P75-P76, straight |ine

P88- P71 and straight line P91-P92 . The unit substrate

3B is a portion of the nother substrate 101 which is
defined by the straight |ine P77-P78, ~straight |ine MP035

' P81-P82, straight |ine P88-P714%and straight |ine P9I

-P92. The unit substrate 3C is a portion of the nother
20 substrate 101 which is defined by the straight |ine
P83sibgaighét ke Mo Y-Pid .petraBght ding §Rg-FPhe Straight line

P88PB§1£>9%”0' st 1dddepFPIlpdP2 stdheghhi tine P99 PlOO
substrate 3D i s a 5ort|on of the nother substrate

whi /P4 98&E L IRYTRY 1P LER g RtNGLR PARSTT 2- P8 aﬁ“@%?tralght
| ingiR&P 163y ahghta biafa PPy BHcuahgd sthaksgftuAed 1ines
line P97-P98. The unit substrate 3E is a portion of

t heF8PhERTORGBsRPAYe 101 which is defined by the

~straight line P77-P78, straight |ine P81-P82,
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‘straiaht P93- P94, d st i ah L P97- P98. '
it Substr Bie Bpther s BBREFoeor Sk RinHPRRALAL S 108%Forms.

substrabe lﬂﬁe&haabngstﬂefﬂmﬁd by bhesstribedghanfli heeaks the

P83- P tra| I|ne P87- P88 e
pg 3™ gﬂéraﬁg Sh 01I Ialo ?:%eipg%gﬁ%@hilﬁéél to cut unit
substbatea3§B|8Aa pBLt BGn 8P.t BB, nBFheBG, s8Hst ppde310qut of

mhlEﬁeh@O?ﬁgLnggggéyé?gt%bialght line P71-P72,

straig I'ne e Sstraight line P99-P100, and
MDO35 - 41 straight |line P72-P87. The unit substrate

3His a porghong,of & 3593?59@3§u9§téabgrﬁgén\/\ﬁfchhésmother
defi ned by e strai 1 ne P77-P78, strai

Ps1sm2tr§f-eétblhwhrtpgelwgf%@@ bﬁﬁ@%??%@@ﬁgt |J11HP@ F71-P72,

P725P841ig ﬂhelﬂﬂétPfﬂﬂﬁﬁéfﬂé%f%%?ﬁ% ql&@!@B@np5105nah§tralght
not her substrate 101 which is

efined by the str 'éL ,
| i néiPBEIpgE 925t r Ag ML HEP PR AP 18t B?EF%°?|% emother
P99s 3 8Pratdndistrhatahts Eieﬁﬁineﬁzbf&ﬁe dHeaught llne P77-P78, -
substrates 3A, 3B, 3C, 3D, 3E, % 3H, ;ym aEe. hi
ocatBAL R E HL RS Five Shacagn? Line pebpFland Sfaig

line P91-P92. Theunitsubstrate3Cisa portlon 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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t her ebet ween. 10 The control section 140 presses the
scribing cutter 121 to the nother substrate 101 and
noves the scribing head 120 along the straight line
P70- P71, straight line P71-P72, curved |line R50,
straight line P73-P74, curved I ne R51, 15 straight
line P75-P76, curved |ine R52 traight |ine P77-P78,
curved line R53 ~straight |ine P79-P80, curved l'ine
R54, straight |ine P81-P8 curyved_l.ine
Ilnétpééghﬁ4lln?uﬁxﬂﬂfql ne%ﬁ§6?n§£r%32ﬁﬁr7 g 3g€$rtlon
curyedne mether, sulsétm'g@tlollj ﬁhléﬁﬁsi:’ﬂaflnaﬂ\ﬁad thiengtraight

§t8 rgﬂ%ﬁt ]gﬁrpje{?ggtggggﬁgfﬁ p1-¥8 é%a{&?t line P99-P100

'P91aﬁa%tnaﬂ@&ﬂﬂinme7E@E&?str%m@hnlhsubsﬁxaHQﬁEJJEaportlon

Cur VE l(# gllgaﬁgr Sl:?bs%é%{]%& 1%1158? ﬁ9ﬁef9%&e@y |t'h%estralght

curved 11 ne stra
Ilnelnéggapﬂﬂl SUINE@htﬂnaaﬂﬁﬁ Eﬂ&aﬁ@ﬁﬁlghﬁélnepg9 P100,
Zﬁgégglgtzr v§9n 51317%153‘?66@]:% LRihEubh PEa LS 3%7’3B 3c,

ralg |ne inthis order to form'the :
scrBBe 3H,n3E, 36n IHheandribieng oty éthERPRTg &te spaces
an eghodipepLenof the present invention, the scribe
Ilngs areg?or%%d by 30 noving the scrlblng head 120
so as to follow the curved lines such that a scribe

l'ine fornmedrgd Qdhtadil 8kt dbheacdo 9@@b§es|tﬂﬁ,(©d:ﬂ1©1&g cutter
scribe line to be forned alongta se

rection
di f}2F it theomPERer1§9Rs tiR te dO AR ‘P\V%S S &% 847 piRg head
(f0126/[a3§)51g 48e @E@d&{ijl@t lZ.ne(R?DhPmmng&a_ﬂgrR) 1inEoP71-P72,
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par at+elghe 1tihe m15-@8 TNt chirnedR2-1R3R3 D, atrdllgbct];m P77-P78,

paralé&édtfiﬁgeRggfai ralgﬂgellnepé7gcﬂéaed f@gd'line'R54,
straightlinePBl—PSZ,curvedllneRSS,stra19htlineP83-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

MDO35



5 Rl), the control section 140 presses the scribing

cutter 121 to the nother substrate 101 and noves the
scribing head 120 along the curved line R to form

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

to the nother substrate 101 can be noved such that MDO35
the scribe line formed along +h&2first direction and

the scribe line forned along the second direction are

-linked with a curved line, a damage to the scribing

cut texar@lle cau8Rdhxypughchange . irF¢mexdmpéetﬁanapbrtionwhere

t he | &g% f e [ 4
t he @g%ong% o# r ec:Ite on canJ%r@ﬁré]e uéclle(})s‘l Dqu I{eeacé %v\sc}langed
aparﬂrqm & e rleiatd.ano pagraddeilb &d tbarsbdalghheélﬁalEﬂmPB to a

ol Iciblz% Jhors “x@l‘i%lh%édﬁﬁé%qtsﬁﬂc{rﬁcefl‘%@ P9-bBe curvea line

I ne rom pol nt control section

5140 Folesthenecondaraloi s et X0 pogstseshdthen suriigang cutter

l'i ne; 45 +LOE B G AN s RS rE4k Vfgllérnfmg%e.@’tﬁeescrlblng head

~scribing head 120. Wen the scribe 25 line is forned
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al orfg? % pnge dhie ﬁé‘rmﬂcﬁlaasgéstﬁaof%m Pahe g5 iRs fkine (see
P2i91gdyé;gyu/|nstead of being forned along a

straight Iine which passes point Pl and point P2, it-

is possible to prevent a crack from being formed from

poi nt- P1 towahde ﬂfieOgbtl*éésﬁj':éietcﬂfth@ﬁoﬁﬁéheéuﬁslbﬁ&t@tﬁ)l can

101 d D of 0 th I t 101 F .
Al B dbne LBl bS] Peki Y S Eariad il Bl the first

urth&dcﬁmamMnmm phasemqﬂhdulfﬁeaﬁdrmpm|Hldﬁg thei second

possi.hl e 2,149 pgg%g racﬁfcanch&pnh |n% fo%g%%_%nto the
the §f?a|dhp'llne 8 A3 né g

contsicalibdagt cuht&tOlzrbm.lsd@ scll bhagghea:_d the direction of
the scribing cutter 121 from the first direction to the 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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15

120 such that the seribe line is forned al ong the

curved line Rb and finishes the formation of the
scribe lines at 5 point P22. Wen the scribe line is
formed along a curved |ine which passes point P12 aonD035

point- P22 in this way instead ff being forned along a
straight |ine which passes p0|‘1‘1 P12 and point P22,
it is possible to prevent a crack from being forned
from point P22 toward an outer side of the nother 10
substrate 101 (side CD of the nother substrate 101).
For exanpl®hemhenetdom taerli Hectiowe 148 nfoorarthalseong bting head

o belora ot O RRFR il AL flaigdng, curves
t hel sitie arighind Ifdmlsi?&%r PR3 foSmhmivheo§cthpi sgripeplines at

accor di enbodi e n
S 2, I ERITIRES 1308, BEpEB A v
t hel e iwitee. chi mssaﬂcqu po2mnd DOinﬁlPsH*B ipHghis way instead

formRtb oI, | Sefghed | 414,29 o 20 FOlqioX GMRLE il 16, ARddtied Goint

st ar ormat1on o scri ellnes may be in- the
outB}2 pend (mveimd] BIGk ¢ iidn 16f PPRE1LAGL her PEAKERFaf e Ji%ﬂk from
( f oﬂefﬂ‘%%&ﬁed@f&ﬁ pB%}lt Bt bR8rfIMbutép sfidel 6h theamother

for mat be 1 n e outer peripheral ort| %
{ hes oA HER LB MR 1A e G (ot e BRUNE" SBPACLRD9) TpLfe Fo

Fi i Sne , RieXai®| £orihe POt OF GirRed dhﬁhg the curved
formation of the scribe |lines

per 1R - Gb RAIES FoiHe Fist /B Qﬂﬂig?rg%g #J(?ol?ossmle
exaip| grepithta Rbacraftoni heipgi Abrinedf oni Bhem’eralght line
formation may be on an outer side 30 CD of the nother
sub%t## <3101 (for exanple, point P23). For exanple,
the point to start the formation of the scribe |ines

~ may be on A (‘?:lljltee[scrlggné[)sggptg]c,ec@aﬂ% t%ugﬁt éﬂBSdiment of

-20
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30

the present invention, a combination of the point to start
the formation of the scribe 11nes 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 sqbstrate

101 (for example, point P0O), and the point to finish the



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

the MDO35 44 formation may be in the outer

peri pheral portion of the nother substrate 101 (for
exanpl e, point P22). For exanple, the point to start

the formation of the scribe lines may be on an outer MD035
side AD of the nother substratd4161 (for exanple, 5

point PO, and the point to finish the formati on may

be on an outer side CD of the nother substrate 101

(f ofcewafpbe maypbedn Fgputrymardnhmral ppehippef the mother

Scr%Gh@%rg%@d16§5(férué§gm pPe, W {BERONSE, | Ro@Nexample, the
adj ust ment of load transmtted to the scribing

cut Pedntoiocekabe thrldFaatiomes, thaercrhee pbigu M@y be on

of Hhecseel b Nge G (8T thElnbBn8PVAhS oM andINNEorSkdemple,
portion of a unit substrate or an outer S|de_€$rt|on

of RO&ALtPRUbstRGtidre m9inte tauf dR1pR Fivh rAMgot R g1y be on
of hReorPEhesi SR loat endOdotHér tfiehd 0add A ding for example,

"scrlblng cutter 121 can be reduced. Further, when the
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| i nghen the pressure of the scribing cu

preB84PE BF3¢he scribing cutter 121 is moved on the
outer periphéral portion of the nother substrate 101,

the load to_the scribin utt 121 .can be | a
Lhat Cwhi | CFYRERRFRRE SRR 1t AETsR BenpadoRes gileea. 2
20 SpepbﬁseahhyanmbanushaeatroﬁlngeCMOaérttansmstnadedo the

on dott d ortlo S I e s e
o7 SBLLETB S LG il e, SFLLBSRLOM Phbsoure
cur véd:hlel ssuermingwrt\t@d? 12hdsReved vaeul dn hangy, side portion

stral I i .

cur e nde g Et s s HEE S ot iR o gfBecrace
cur tedls autRy pesurpiaral perikion of theghether satbstrate 101,

P20 £ hoaE Y Q:‘i{xel 88 Fihg A3t :[f!‘i ¢t b E‘:%d'ﬁl:%ﬁPZZFurther

(see Figure 9 ft above-ent i oned |nes%t Stigi a
er is move on

the outer peripheral portion of the mother substrate 101,
the load to the scribing cutter 121 can be lower than that

while the pressure is moving on other portions.

Specifically, when the scribing cutter 121 is moved

- on dotted portions of the line to be scribed (straight line
P1-P2, curved line R1, straight line P4-P5, curved.line R2,
curvedlineR3,cmmvedlineR4,straightlinePlO—Pll,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,curvedlineR25,curvedlineR26,straightlineP614P62,
curved line R27, curved line R28, straight line P&5-P66,
curvéd line R29, and straight line P67-P68 (see Figure 11
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P51- P67, curved line R21, straight |ine P53-P54,

curved line 30 R22, curved line R23, straight |ine
P57-P58, curved line R24, curved |line R25, curved
line R26, straight |ine P61-P62, curved |line R27,

curved line R28, straight line P65-P66, curved |ine MD035
R29, and straight |line P67-P684Psee Figure 11 MD035

45 for the above-nentioned lines)), the load to the
scribing cutter 121 can be reduced. In this way, when

t hefotr the mpeve teentanedriings) b tihe dovaketo the 'scribing

subghrabe 191, chhepRr eeaucegarpl ied to the not her
substrate 101 by the scribing cutter 121 can be

reduced at anypl ace. Thus, wearing of and damage to

the scribi ngnctit{€ryad 2kafaD iR spAbasgedutang the scribes
scribing cutter 121 can be stabI%?used for .a lon

per £B8 WTCheHEUDSETate 14t o ARPHRF €T T HEPBIHEM: P ,q:htanIEOther
det gixbst bt £ heo brigakineg sstrepinpecheot8edizn cirepeB@dduced at
(see Figqure 8) will be descrjbe eak

. 15 The br nak:
st ePRY £156C or FRHS o VAT R SPgéﬁwgﬁﬁagat%&f?ﬁ{ﬁ?ﬁ%%utﬁer
scribe tanase farpmeeddwd camdthHehaczdibibigngutseepl2l can be

Af t be || formed_al the line t
20§87 BEA Sosafh SPLEHEbiBer St BB At wini ch

not her substrate 101 expands is sprayed to the scribe

l'i ngs iS_S ed fromthe nozzle portion 152d
of h%'gﬁggﬁ%%ggdgégﬁe 152. By spraying steamto the

scribe |indésrabnaftet. crideksdebsitanmingtihe olnasking step
SCf%fowgs& %tsgg_pl' Eggh?sé@?lﬁ&ﬁ,@é gfli yeei| 8 8bstheved.

not'her substrate e steamSprayed to th
vertical cracks having openings in the order of

Thebreakingstepisperformedonthgmothersubstrate
101 with the scribe lines formed thereon by the scribing

step.

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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m croneter penetrates into the vertical cracks in a
capillary phenonenon. The penetrated |iquid expands

(vol ume 30 expansion), and thus, the vertical cracks

are extended toward the back surface of the nother MDO35
substrate 101. The steam may bg sprayed to the surface

of the nother MD035 - 46 siab&Prate 101 by the

breaki ng device 154 (see Figure 7). Furthernore, the

not her substrate 101 y. be broke al on he scrj

" hesbedraca Shic R HBEnBreaknge: deulng BsapbrStasigure 7).
pressure to the nother substrate with the scribe

i nes have Qeen, forned thereon, fro

opposite to ufﬁ%egﬂ?Fﬁcetq’oehmﬁﬁlhgﬁ ?@e%%%%g%ﬁi Ay b, groken
f or mRdngFuhthetmbe, 1thess€Epichiedgoheatenaygthac| adesirate by
| aser .10 oscillator for heat]j 1.Qi i8S ib

usi ﬁgpéyﬂgge? p[]):éaasrﬁuﬁeng e%hdg gri‘or{g]tetergrgnulﬁ%{:%ﬁggg%ﬁ ing‘;3 Sfcrl ©
headinZhehave itpany fveatd LRermey . i frbude mnfpnsg opposite to .

'OSCkggagagfgeg gﬁyuﬂgcﬁbkﬁaugsriée ¢xalR! 8raf £bPRed.
odl nents o tep

enb resent invention 15 has been
descri bed above with reference to Figures 8 and 10.

For exanpl eg f&éﬁﬁoﬁ@%@%@riﬁl%ﬁhbadﬁhwrﬁf&l&d@adlaser
10, stefs 80% and steps 1001 through 1016 conresgond

20 eBCAliakpriinT heatanagtihecFdPihg 1133 Usdnghg Laser beam

ot RRE +EHASHE 3 feam StEPEROF GOIT AP HYE t oTReSkERibANg head
"breaking the nother _substrate_al on

i 0 m inc 11 ? Lhe a‘:{;"bg moiskure.
| i nd30 mayeincivde enisEgh 26¢611ebPFeSpOnEEYLBYa"etES

for "forming a first scribe line for <cutting a first

unit substrate out _of e nbt her supstrate 25 a .
second scrr%%eFFWBlﬁﬁf{hﬁ?¥ﬁﬁgém§% 8R§?E%Qr%% S ?% gntion .

outhaf bbennaéberibalishabatve wythovefigranpeetsuFieguoes 8 and
the pother substrate wi thout the pressure to the
mot hér substrate being

For .example, in the embodiment shown in Figures 8

" 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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interrupted". 30 However, the nother substrate cutting

met hod of the present inventionis not limted to the
enbodi ment shown in Figures 8 and 10. The present

i nvention may include any process procedure as |ong wmpg3s
as "formng the scribe lines op, M35 - 47 the

not her substrate", "breaking the nother substrate

along the scribe lines", and "f orm ngaf irstscribe

line for cutti a fi xsn uni

not G M9 r%‘ggs%%t% s Q&S (53" a{‘)é%]t f‘tﬁ‘%ﬁ %z?BgEPStegalong
a SgEeosdribelinelsst, raate” Hotmbngh ﬂ:lmtrmlh"@e sipefozrqitting
on t not her, substra V. r

othar T oEr i et 1P e dnd iR (Gt ana
subsécaie sheiing lll:iher faptedttme peecondeanhy sghgtrate out
St eDP JICided | Rbie ARLNGE EHBSHE BhEr Cllbd HBa tBIHPthoving

€scr above according to the mot her
substsmatsemmttpl hgemt@@r (ﬁuhqiécagqeegfeﬁpouﬁvéﬁﬁ prRessure to

m%%%%ﬁ%m é%%%%@@@%&%ﬁ@&mmey

Heréin Ine in a single stroke" ref thod.
Lo thesitensciPBAureLR G TEe: PaRPHG256t oytEing netho

plurality of unit substrates out of the not her 15
substrate. The scribe:line in a si n {jfloke

formed wi AHRERSEREPSEAPBYRg aé’lﬁc’lré]ll ?P’fottzlgrfsr%brﬁtrate
t N LN mStsd radt ecte qﬁ’rédf@ﬂst:aﬁemmt ofhd hecribe line

scribe line_in a single oke e_end |m; i .
UhelbPes ALe (B TFHS AATHEP " SHRLr ar iprert  ffe s¢PLLE 1ine

(mamtakaag)ef sorokbée msdfuts |:t@| atsaa‘tetsmrlbzols@ﬁi permed for

| | K er
o A

| nveitd s td he Thier Sstchtd:ra Beird nign ands el s ediorke 1S formed

“scrib | ' ne anﬁ%blelg % %‘élﬁ&%f@ﬁlﬁ%orﬁ)ftﬂ@%other

préks

er strat e’ bel ng suspended.

'Thl,lsmbdthsa’sec: Ficbmnighe 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
scribe line canbe formed without the movement of the pressure |

to the mother :substrate being suspended. Thus, the scribing
process time for forming the scribe lines can be reduced.
Furthermore, the scribe lines can be formed on the mother
substrate since cracks do not reach the sides of the mother
substrate during the scribing process, and thus, the mother
‘substrate is less likely to be cut by a force generated by
an external factor. As a result, it is possible to prevent
the mother substrate from being divided into two or more

portions during the scribe lines are formed.
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process time for formng the scribe lines can be
reduced. Furthernore, the scribe |lines can be forned
on the nother substrate since cracks do not reach the
sides of the nother substrate during the scribing
process, and thus, the nother %g substrate is |ess
likely to be cut by a force generated by an externa
factor. As a result, it is possible to prevent the
not her substrate from being divided into two or nore
portions during the scribe lines are fornmed. - 48 -
NDO35 The Lt S r as
substrates.gﬁ%mgégg,géﬁégﬁ%g%ygﬁ téé&é@ﬁgﬁgiﬁﬁfg' glass

| i nPtibgtresegl agowavsst r shesunthesubstraudstare exwdnimited
be, {HOf1 LMy ratar L Fns §H§E¥£fk%%ra%%%%ﬂ Be, for example,
substrates, sem conductor 5 wafers, ceramc
subS¥REEESSUBPLERLAR  cBRPPBIBSt fulberatewyy t9ritl confludieor

SCrivRERgsSt eBrafcer §ipgctocad, spbodi aenteof dlisscrates.

| MDO35

‘present invention, the scribing cutter (for exanple,

a cutter wheel tip, a dianond point cutter, 10

ag ut t e(rj V\heeﬂi'urt)]ﬁeﬁﬁyil@tthﬁé %ﬂiglkmﬁ (eIgipz:3) iazmmaﬁd sJ)ﬁ:; it an
abut t .agaj nst the nother substrate 101, and .then
ThottBoaAaRt eE L8 AR IR B o duls Sg iy cutter
not hEor setestp bt o &l @lrtheirmghepar tOgi, cal dyamv@id ggbint cutter,
shaki Scr4i bi C er. Wien -the scribe lipes

oo ERE cERSaRan AL SR hEE s QB el SR RGN NER abuctea
subsga et 0le beithgrpenbetirstkl Y0 varngd thesr theacribe line

cra L NS o T g
kS BUAD 058 S 5L B LB UL T i
per®efipdbcahly braskeh Py sthegingpthe scribing cutter. When

| nt heendadivent satthepresepid fyentin Lhesing e ﬁ%@‘i‘[ﬁ)ther

I
not her substrate 101 is cut. However, the nunber o

t heS'$bista R el 4 rinqirssiadicalily vad ist + Ferdilggile cracks

pl aé}ét\-l\%nd_ f&éd%f esentiel IMENhd O£ Juhe i i ethi®, thes mother
Casseubsi?rta?té c%n 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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bonded substrate forned by bonding a first substrate
and 25 a second substrate is cut. The bonded substrate

can be cut into, for exanple, liquid display panels
which is a type of flat display panel, organic EL MDO35
panel s, inorgani.c EL panels, . ansm ssive projector
substrates, reflective project “substrates, or the

l'ike. 30 Figure 14 shows a part of a nother substrate
cuttin devi ce ut, a bonded substrate which

i s POP Hgb§wﬂmﬂ% eﬁgsgﬁﬁﬁﬁ?h Stwo not her substrates.

The bonded substrate 200 is forned by bondi ng a not her

e oL Pl A A S e cner

scrs@bagrdﬁa&@@A&ﬁtiammthﬁmsubﬁhgaUeﬁp@Q 20?h¢ﬁ@mlbellnes
bot h_principal s u r,Sid b ed
| OV\%rg focfnjepda n ﬁ %O%Seddsu%@t%%e Egg bys Ecﬁﬂgl evice

bon strate When t
scraol mgxch@aetcmsmg deviicas2dh& e b@rtﬁgpra@\?wélzmrfaces :

..andh£$§ %ﬁ@%ﬂﬂ%ﬁa d%g%ldd&%éf@@?8§%ﬂé36ﬂﬁédsubstrate

adj nent transnttted to the scribing
cutze®. 121 is fast. Thus t he bonded substrate 200
can be scribed so as to confOrntto undul ati ons of the

bonded substrate 200. 15 The scrlblng devi ce ang bi
br eaki ng dehier e sEEibdrg hedfctoS A USES Bng ﬁe%ﬁrl ng

_(Scﬁ@i@é] ;dﬁ\élaﬁ@) tﬂéeecbﬁﬁlbngi deRiike 202, saﬂf)e h@ﬁgam in the
In the. scri DI step € _use S r eakl

G HIeRE BF e H@aéi/ &5@?@1%&% £hf Ep pg, SELARTRg cutter
exampl a.OFakle nohhe| t3ubondiled substrate 200 can be scribed

sb as to conform to undulations of the bonded substrate 200.

The scribing device and the breaking device may 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,anotherexampleofthemothersubstrate
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



cutting nethod according to the present invention wll

be described. In the exanple, the scribing device

used.for formng the scribe lines in the scribing

step may be used 25 as the breaking device in the

breaking step in the nother substrate cutting MDO35
apparatus. In this exanple, a #in scribe line is

formed on the nother substrate by noving the scribing
device along the 30 main line to be scribed, and a
submeyedneand fheisnr-dimedt o Retser i dép Higbsinate g scribed
MOV ERGAGNENSER! PAD Gl fy e0Ge BemSYBal [ hd el scribe

scribed” The main |1 ne e scrib is the |line

be 3&RPHEHAAYHPWALRR fﬂ@@@cﬂl mkwgn%‘%% §upsg tIVBGS‘EPY moving

50 tRRVEEriBRdgt feySeb-didiy kRebPRa3h L PRE 15 dh@ddifRd, and
to be scribed _along which the breaking device is.

movEle FHE-REFADECIEBE 17 | e TRIRE JiihE FHIE PBr b mother

- on kheskehier b URSETR) @by bFBYKkNEg 88€166Td My t4eVEaB-1ine

' aIOng the main I|ne to be scribed, and 5 the
C

" subt
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PPLECERE% s a scribe |ine formed on the not her
substrate by nDV|ng t he breaki ng device al ong the

sub-line t Scr By form the sup-scr

e wiih aoBrRRTEERe T es 1AG ThEh FopEede terminea
abospaGeS(forleﬁampbeLngbphacedsftoni ning¢ beingsplabed from

i gy o g, o tier, SUBRLY kRl g b Ok ell Al A1k o LeBBldn along

His' o
scri i He Aand- prurdl ity of unit
cuttbetmatxromqﬁ:é)ewﬂmheramb'epﬂ.arell:cs B lirUrﬁ‘nSﬁ@StthF@teS are

SubREroRe ELOR rReshbERSy! SuBRRLLEd. Lo the surface
of t I'réc

not her strate In a tion. orthogona
to the fornatlon dlrectlon of the main scribe, line

and a hori z@atR i L ehb Ahp AW B & AMRILS 8 M- G& applied

is applied to the vertical cracks running_fromthe

I’THIF]OS%EW pgairface of the mother substrate 101 in a direction
orthcgonal to the forr_natlon direction of the main scribe.
line and a horizontal direction, and a compressing force
is applied to the vertical cracks running from the main scribe
line. When the compressing force is 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 the.n 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

to be scribed are formed. By moving the scribing device along
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20 line. Wien the conpressing force is applied to the
vertical cracks running fromthe main scribe line, a
reaction force is applied to bottons of the vertical

cracks in a direction to expand the widths of the

vertical cracks. Thus, vertical «cracks are extended MD035
in the thickness direction of-the nother 25 substrate

101 and then reach the back surface of the nother

substrate. In this way, a plurality of unit substrates

can tlt@n@;im daneoto thee sputibed . sthetmaite scEiider ding is formed
sho g&gcrmj t u

int e Scribin e%EPa%%g?hﬁ%@aﬁ?h@%ﬁ&%%g%ﬁﬂﬁﬁg device
to ﬂl@?ﬂ)dd?mﬁbdflft%éicprt&,eﬁﬁrlbﬁ%ntﬁfmﬂ S@Tmbe line is
Mot BeYrme st e et NG @I {d Ne to be scribed and

the sub-1ine to be scribed are forned. By moving the

scribing device along MD035 - 51 the main line to be

scribed, t h@ﬂéﬁfnalﬁcurb@ td Be dScivsand ciemdshe ;_Bmifkﬁ[lty of

‘substrate. Then, novi ng t he scri bing device

t he %P@%qk}%l%%e%és%ﬁwg W%hﬂd%?c'r?‘b’éa’rfﬂwél%ge“%z MP3,

for _rm:d:dac_i_rgﬂtlh@lﬁetm mﬂalsbrcahgghi Tihee mEItsnMi_Pnnestﬁabght line

SCri | NCl Uudes .a rall t ral { S

(ot MR RERR BBt Lide iR gema c Redahht T apgruers.

li netmgbﬁsllabrapgbtmpznesﬁd?@lw 15ie a/irghit MEIfe straight

MP8-,MP9, [ n MRL11,

I\/Pl& ﬁlglﬁg%% ‘igﬁ gt el\/%%é stral g‘ht SFralght line

NPlMPMBEMPZQtramghstrhmghtNPiﬁeNWRJ MBiZ hiaggl d ipleirality of

0-MR2 1S Rl line

e e e A AT i L R G A

Ilnes MR1 through MR11). 15 The sub-line to be scribed

| ncludes a phur bt ¥ifh +6tRihl pel"eict 888! SP1dddB ey of

SP1-SP2, strai gﬁh Yifle 4oty © ¥ ¥
stralghtllnes(stralghtllneSPl SP2, straight line SP3-5SP4,
straight line SP5—SP6, straight line SP7-5SP8, straight line
SP9-SP10, straight line SP11-5P12, straight line SP12-SP1,
straight line SP13-5SPi4, straight line SPi5-SFlé6, straight
line SP17-SP18, straight line SP1l9-SP20, straight 1line
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
MPlG-MPl?andthestraightlineSElT—SPlS,thestraightliné



straight |ine SP5-SP6, straight |ine SP7-SP8, straight

line SP9-SP10, straight |ine SP11-SP12, straight line
SP12-SP1, straight Iine SP13-SP14, straight |ine

SP15- SP16, straight 20 |ine SP17-SP18, straight line wmpo3s
SP19- SP20, straight line  SP2-5P11, and straight line

SP11- SP21), and a plurallty of "“curved lines (curved

lines SRi through SR12). The main line to be scribed

Srg%%?g ﬁ#g%cﬁr&gggg %bf% 159(]%& n%eng%eS%fgn?}thh@ Q’tra:.ght

i nt eipeswd -Mranehsl t\hemtrﬁd,@hs:t TiigRPL2FERe WWCtlvelY
and_t he h n 1-SP12 are parallel. The
sanBafglg?so ?r%%é%fSFﬁE%stralght line MP6-MP7 and t he
straight line SP7-SP8, the straight |ine MP8-MP9 and

the 30 str S aad i a?ﬁ'ag:lﬁs Lo0&orms the
MP12- MP13 ghgm“t heggtral gﬁp%f? ne SPlgs fr Furth erd t he

st r:aaghtsctmﬁr;e 1vPeRMRPT A MR&DsHIng ot PeiSrEibe and forms

SPR lftg}%féé gl gt a_ll_i)ﬂﬁ t APVl heafd BdI&cribed on the
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stral ght ine SP17-S e straight |line MDO35 52 4c. a
MP18o ire D Wft%testlpau BAtcyt pidpgabeprgtes if ¢ B an

strgh0bbt bEnendPioMRiRasdvtbeastr aoght |ine SP12-SP1
arerespectively parallel to each other. 5 The not her

substrate cutting apparatus 100 forns the main scribe
line along the wRif shpetiotdesscis badpmdltﬁmmﬁ théemother

s SEkPer 0 ALET 405 PAR G DERRP R ocrasane
4B, 1{ke HRM- MﬁD ogtrafighite mdwetplsamz,atag@oatrq@ght line
Thg@lf.;rgt %ggg te?ﬁ‘é’?t'%u PJ?é%é %rﬁg % a[IPSrmNéHe&f the mother
st rau‘ghtrate ne IMREE MRFd bat the ghitrdighd M:QQMWZMPgndstralght
S_t rle_ge Ml!’iﬁ]—eMPl‘S, straight line MP13-MP2, _and straight line
MP16-MP17. The unit substrate 4C is a portion of the mother
substrate 101 defined by the straight line MP2-MP3, straight
line MP6-MP7, straight line MP18-MP19, and 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.



10

15

20

25

30

MP16- MP17. The unit substrate 4B is a portion of the
not her 15 substrate 101 defined by the straight |ine
MP8- MP9, straight |[|ine MP12-MP13, straight |ine

MP13- MP2, and straight line MP16-MP1l7. The unit
substrate 4Cis a portion of the nother substrate 101
defined by the straight line~ MP3- MP3, straight [ine

MDO35

‘MP6- MP7, straight |ine MP18-MP19, and straight line 20

MP3- MP12. The unit substrate 4D is a portion of the

not her substrate 101 defined by the straight |ine

MP8- MP9, st gabghieod %ewgéﬁlﬁ@ﬂ@,heﬁd ﬁbghlhgl méEns moves the
MP18- MP19, and straight |ine - VP12, %Q
sub&FFaPdsasReady 12ch afanﬂlﬁwﬁ? et ot

hlng position

appaephivate . spaces ﬁﬂerseﬁe_tm@@nheaa rrguie mtreshdwsnward by

scrlbln ocedur e_per f.or ned scrlb ste
2 bt BT Gt BoFePRATIRtr Bt ReS Tl v rep e ting
accpbeiingohot antiseripad iMeidn @t Dhe mmeis@rﬂ.z mmvémqrronn upper
30 Her |naf e the cribi e e f
o cARF R CopPbe bt BOWRFF BuoHsERPPpiis, BRE F0f psng curter
W.t h2iepresvee the mdiilgur esbiSrang 161 MDEBHanneg3zsuch that

Step,.1
scriE I%—g& 5 di%lc;noéﬁ?if &?ftgﬂgﬁéédr % ﬁéﬁ%@%%e”?\é%%hh@%s of the
posiptbar @mmtje Wkrfltm?él sorthe n@%d@% Pscontroller

mov gg s dovayas %Ipﬁ.n%ﬁrxﬁh%ﬁgﬂ Ronghbeadi fF@\d e ANy to drive

fromthe predeterm waiting position to the
posﬁhﬁ@ﬁrdtbl@glhﬁﬁﬁt@wwgﬂﬂﬂﬁéqum6é|5 B fthGeseFibing

thehgaéhﬁflé?ﬂﬁ?t 1§f18aioﬂaotbf‘el$6rb@iﬂg &uiten, tHd scribing
presses t substrate 101 in a mapner such that

i t Eﬁﬁdsﬁ??l%PEﬂFI?lEBﬁfEPﬁ1EBlgesE?FaE% roughness of
t he

Step 1602: Formation of the main scribe line is .
- started from an outer peripheral portion 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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10 not her substrate 101 fixed on the table 131. A
controller 144 issues an instruction to the third

driver 147 to drive the scribing head driving |inear

notor 146. As the scribing head driving |inear notor

146 being driven, the scribing head 120 noves al ong MP035
t he gui de bar 136. 15 Step 16024 Formati on of the main
scribe line is started froman outer periphera

portion of the nother substrate 101 (area surrounded

by ddss ARB-MP2D thad canved MPre/PEREPLINPIS)Talphrle line
SPegpl 4 Caph ¥, El‘i‘:?g%%%‘&iojﬁlﬁéﬁh'sontl?@ teQiBheseas MBQG-MPN
scribing cutter to the nothér stra and

mov &&et glereed inggMRRadhepetspbaat tHaaMPh8rMRé%: Sheppurved

scriphed fkom p&hé‘tsﬂ‘fpallgﬁﬂp'l&he' ﬁpﬁbemﬁéﬁeén@eiﬂé)%%&%'ed Iine
portion of the nother substrate o formthe main

scrMBdl fipnghigsozfgs teoformmé oﬁ?ﬂ@ls§§éppoﬁlfﬁe
presses the scribing cutter 121 to the nother

substrate 101, and noves the scribing head 120 al on
the strai ghbtPPALOIPENER IO Epe SRHECELYE s hpstarted

t hereumvad bhperMpéripherallr gbg_hﬁ.oﬁootl BReMA4thEE, stbetrate
curggg Ikne I\/RZé t he sh a H line xgg;REY, ,tEe area
curv8Y | {AECRR3EUFAEUREPH; ghY | PRER Cfg cuPbid
IlnﬂPWPnP3thelstmaugmt Immmebﬁ&ﬁiﬁ@&&llyh&hauanmtdlaectlon
MRS, 4ot RESLT pe,MPL2- WP %2 tE upyed_Jin gﬁ@

the s raSgﬁ? ﬁt%Bgcrl 529 P'Fhe 33 8 %%g gﬁ?vg S'to be
I|necmﬁﬁﬁdmmymmmangﬁwﬂ(pmnnm@m4ﬂNP¢ﬁtermaninhﬁﬂalportion
”Sf k%e ﬁmﬁ@héizr Q-hﬂgtcr%!t@z %Elgob%ﬁlghe %BB-SHHQQ line.

ne , the strarght Tin 18-MP19, the curve

ine MR10, the straight |ine MP20- MP21 and the curved

i ne Step 1605: The control section 140 moves the scribing
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 SRS, 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



5 Mii inthis order to formthe nmain scribe |ine.
Step 1604: Formation of the sub-scribe line is started
froman outer peripheral portion of the nother

- substrate 101 (area surrounded by area A -B' -C -D MDO35

and area 10 l\/P2-|\/P3-I\/P12-I\/P13)5 More specifically, the
control section 140 noves the gcfibing head 120 al ong
the sub-line to be scribed frompoint SP1 (point in

t he outer perlpheral portion of the nother substrate)

‘to FBRnPEREXINB- §EFPbe Iine. 15 Step 1605: The contro

section 140 noves the scribing head 120 al ong the

curved line_S t he str |ght ine SP1-

curved |inetBRZM1S Ff’é’ys't Poiet #eﬁe @ﬁ’?g‘gﬁé aﬁ{;%gubgggen by
| i neoBRBngt hkre s¢uitai gitithe MeliBPEISPE] thiee mewiny edriibpeline as

Chered e o bl 24988 Rl S BB P ana ne

t hebseamggt stépecabiid SRERDrMee byurvdy Eeraiggrthenhgcribe

'”str E% line SP12-SP1, the curved |line SR8, the

10

stralg line SP13-SP14, the curved 1|ine SR9, the
straight line SP15-SP16, the curved line SR10,. the
strai ght |ipg SRLE 048 i ¥6d, |Eﬂ@m§ﬂlscf:h@e 29ne and
straight line SP 9 SP20, the curved_line SR12, the
st r Bhghsubt saEikbp Ll Em 1Cannke t HRrEed PHHROYiRg the pressure

SP1{s S ridtHdY sudkdehtet RitRbAL fite Pishiitd@ol the. mother
Step 1606: The control sectian 140 fipishes

30 .
© for FAPF BREBE RHENS HHEETFURE oG- ne 1Bt TLT ﬁ*faYSP%ES Hen - scribe

i5
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scribh&anbedté sowt é@rﬂ@@mna@a@s@é herﬁéﬂmth@uth&minovement
120 to the predeterm ned mal n t ﬁ
d.
D0k "t58 PERESTFEaky nERS R FRPSCHALS PR ot REpende
subshi gl e than det hinkeprbyessortiimeg foe subtsnglbﬂua mother
line algng t he n scalbe line as
substrate can be re uceri,

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

breaking process time can be reduced.

The present 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,



5 in steps 1604 through 1606. Thus, the scribing step
and the breaking step can be perfornmed by only formng
the scribe Ilines. In steps 1601 through 1606, the
main scribe Iine and 10 the sub-scribe Iine can be

- fornmed by noving the pressure to the nother substrateMP035

wi t hout the pressure to the mot3fer- substrate being
interrupted. In this way, the main-scribe 1line and

the sub -scribe Iline can be formed w thout the

nov drad opfthendeperirtiens oL the REeRer tshianEiqn and common
bei NG GHSREMIRAowleaddus . 1 1§ a8 Yblddid I 0GREehe+ Eﬁﬁfp%rtents

cutting the nother Substrate can be reduced. Fur
i n R uspRliaEbighs podelocHreRyDHreérrped h‘???e”hﬂﬁﬁ&erebl?

theﬂﬁ%dkﬁﬂﬂdﬂgﬁby&%f%%@naéaﬁpiﬁﬁﬂémtéﬁﬁﬁfékiaﬁed@%crlbed
pressure to the nother substrate w thout the pressure
to the nother substrate being interrupted. In this

way, the sub-scri banNdusrraan. keriamednvthout the

- novenent of the pressure to the nother substrate

10

15

20

bei ng suspended. Thus, the breaking process time can
be reduced. a2 ol ngr ¢sethe i MyEd T Guihdiscrdsercutting method,

descrl ed abqve with _ref.erence to the preferabl s
croB et S e i s etfebn oPblsshy i, gecoraing
preseduumnvéhﬁmmnpshmmmd dotvelpdiononst fiedtasdydibeg Line and

i mat %%ctogxdts% %h'go(ﬂ_q_h'ée%%% bgt f%g%l dw?LQ.h%%t a movemgnt of

recogni ze e scope of resent I nvention Is
onl p poassuuedtdya mqvéth@lrasnbstr@tsri@@mg enresoytieced Thus,

thaty skgg%ﬁnﬁkblrjo%%s'sn ttlE'l% 355: &Rl R %‘fﬁ%msctrji%e lines can

eqU|va ent scope fromt escrlptlons of

spebefredyred er e harhodraeks so npbasach 5Bde%5’§e1éh%ﬁ10ther
t he gdeserhRll @081 RE e sBresehl prYEEd & ORrANEnE8IMIHE 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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techni cal know edge. It is also recognized that the

patents, patent applications and docunents referred

herein are hereby incorporated by reference as if

their entirety are described. 5 | NDUSTRI AL

APPLI CABI LI TY According to the_pot her substrate

cutting nethod; nother subsfrate “scribing device,

program and recording 10 nmedi um of the present

invention, a first scribe line and a second scribe

Iine can be fornmed without a novenent of a pressure
@?ﬁﬁt being interrupted. Thus, a

scrl |ngH%{8%%§§&$?E§ “for formng the scribe lines can

be reduced. Further, cracks do not reach sides of the

ot her Alfﬁot%ﬁ@lsgﬁ%g%rg%'agcﬁl% ﬁ@£h91a FOPEQLERTy a%rallty

thus, the nother substrate I1s less likely to be

by Rff sPdé §QH§F§P§&Sb9Utaﬁfeﬁt@@ﬁ%@rf%‘é}ﬁ%‘ﬁrfit@n cqrﬁ@%lsmg

mayth@hgt%@glag i nes can be formed on the nother

substrate. aresult, it possible to prevent the

mot her subsé%tfem?%}ﬁ ngﬁBed}W%%@q He® Matdexpsgpstrate by

nnrechbEIﬁDSmmhglﬁe&hs sgniibe, lines are being

fornmed. - VD035 TISCLAIMED IS 1. A no

substrate ¢ }t) %ﬁ%% WOEB?%-I%SA:%% QllPPj? tlB‘F 'scribe

unlﬁlﬂabstWHEEelnut of a nother substrate, conprising

5 the steps rib in Qn .the no

substrat o by Sihet oA At n e T P e L imes

t hefavt dertsudsat atenstl omg mknetssubberatenelst aherle: mother

10 Lhes I’QEe(ﬁ% ﬂ%r@qﬁleas%trgﬁeoﬁfogﬁﬁﬁgqgegﬁg'vpl h gespect

l'i nes or cut |’ east one unit substrate ou
t hetﬁDFh@rmO‘ébﬁ%t$%1P%tb§'tw1¢‘@olﬁ¢‘lea SeredsaIdorh rigie mother

meagsp¥tbcEespeche scribe forming means being interrupted.

MD035

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



to the nother substrate without a pressure to the

not her substrate by the scribe form ng neans bei ng
interrupted. 15 2. A nother substrate cutting nethod
according to claim1l, wherein: the step (a) further mpo3s
~includes a step of formng scripe lines for cutting a
plurality of unit substrate out of the 20 nother

substrate by noving the scribe formng neans with

h
ol e N i R L R A A
bei ng i nt efatd} formPsg Bhe/sqmtbmhmmn rtate@lq:nhetli ngstrate
: nc{’]%%‘e?%r%??g%‘?%&% lf‘bﬂn%ﬂ m%%rseﬂr?ltﬁ Ii%sf)te%l% £&)the mother

steps O I n cutlnga rst unit
subsubateaaml@me@man@m sideppstignefadjide o tiens facing

eacgagﬂ :'lgighﬁ%}tlnmthtehf ifUhidatse (a%dl):hﬁoégbﬁﬁd unit

t he scr I nes on tﬂiem)t er substrate 30 by noving
- theseksibate¢orm ng neans with respect to the nother
- substrate along an outer side portion adjacent to an

outer peripheral portion of the nother suwgatginl im 3
t he4fiddtotins svbsigate suttingspebied APIHEEeGnd 2" =

uni fhspbshrate; (a-2) formng the scribe lines on the

not her substrate by moving the s e form
VVI th respect? ?&“Pﬁ%yﬁb@ﬁe‘-fogr Jfgeaﬁe%odld;%nl nn“aé&bStr":lte
d@?p@gu aheDfinkbdes i tpd)ﬁSLdIﬁOIEn@'le eHafstonhét $wbstrate,
rst unit substrate and the second unit

_sub‘%‘i‘ ate. 4. A nother substrate cutting method
accordi ng tithelsiep 3(a- Wheimechudde ThmestepsiecPporti on

of the Second L?thé*“¥§fﬁ¥ng the scribe lines on the mdther
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) 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



opposes the inner side portion of the first unit

substrate, and the step (a-2) includes the steps of:

(a-2a) formng the scribe Iines on the nother

substrate by noving the scribe formng neans with

respect to the nother substrate along the inner side MD035
portion of the first unit subsi%ate; (a-2b-) formng

the scribe lines on the nother substrate by noving

the scribe form ng neans with respect to the nother
substhaitpresisunee toutke pethepheaudistporttd by the sdmweibe forming
not aslbstrate after the step (a-2a) is perforned; _
(a-2c) forming the scribe lines on the nother

substrate by noving the scribe formng neans with

respecta mfo%teaesﬂ’egheatéu@é&fﬂge 190K %J&%oh:ﬁﬁﬁb 86 d(,elalm 1,

portion of the second unit substrate after the™st

(a- zﬂaeneslnpé%%rw (aghd el wips fidrarsieashetscr | be
lines on theJrmiihel thewWestial 21 HYs BRVERY sUi@.b%Cbe[ﬁlng means

form ng nmeans with respect to the nother substrate on
t he Pérlitpitertdi§5dridTon B the nother substrate

af Letr tthe SR ipa- 81@% hdc&‘:lﬂﬁf E@(chﬂi&ﬁgtméarllé\vﬁ[ttﬂ'ﬁéspect to the
SuUpstr e Cu nmet no ralng O ClalLm

eho RS et SRR 4D SEo REAY Rty fed R idh ko forned along
r edatiengiv®O3bi recGlon tdndl phesseir £bé A iloees KBtHErformed along

- Subsgt %o%&)a tggt:%grtllw acg%%:gfﬁﬁe?gﬁfgp ttHelgDrsgdlrectlon

sub ot |ng net
wheagien ltin&esit wpt@a):umteldudesleishe steps of: form ng
the scribe lines by the scribe formng neans along a

first direction; and
7. A mother substrate cutting method accordlng 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



noving the scribe formng nmeans with respect to the

not her substrate such that the scribe Ilines forned

along the first direction and the scribe lines to be
formed along a second direction which is different MDO35
fromthe first direction are Linked with curved

lines. 7. A nother substrate'cﬁbtfng nmet hod accordi ng

to claiml1l, wherein a plurality of unit substrates

are _one of glass substrates artz substrates, . .
sapfhi V}éGEEgEt'F%? dgtep 5‘(5’31 &Bf‘?&ggﬁrav\ﬂf%‘? so,églé%rrglnrlﬁng a first
subsubakegibgolianecallbngsthet fares, strgbedlinepbag a second
panel s, organi¢c. EL nel i.norgani :

Pr anuhr s8FaBeLF e Phie dng PAFRER LGy oe B by, moving the
_propeetenrsubstiiet enth®@r Aubstimetesubthout ea uassvge to the
nmet hod. accor dj cl.aim whetsl tep {8l bei
incwagggFa é égggéggrégtiﬂé“%he nﬁ?ﬁgrgﬁgﬂgégfate 85 eind
f or ambgrsubtedri be |ines along the scribe lines. 9. A

- not her substrate cutting nmethod according to claim8,

further conprising a step of formng the scribe |ines )
andllt hd BobhesceibetrphescBytiByi ngthpé sefppding to claim

for i ngr MRaNSe Wrdd) off BERACENE OpdHEL WS NoF 1HDEHALR 1ine is
wi thout a pressure to the nother substrate by the

scr RbeuFrveHi AdRfieans being interrupted. 10. A nother

substrate cutting nmethod according to claimMO035 60

8, wherein the steg %b% i ncludes a ateg of forningna.

firdt- 8uBOLREFLEUPPREILPORGTLRE i PEYEEr PBRPFT A& dAd

a second ssbrs6éiTnd Feemingngebhe Sec dutmsiarg berlibrelines

by noviqg ge grgsgurf goat e not her substrate

wi t Aduf BehreEsurestbathé ther substrate by the

scri be for gt nehneahsifiog comters X Ljpigthe 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 |

fhe control member controlé the adjustment means.



11. A nother substrate cutting nethod according to
claim 1, at |east one of both end portions of the
scribe lineis acurved line. 12. A nother substrate
scri bing device conprising: scribe |line form ng neans
for forming scribe lines on a nother substrate; and MD035
control means f or controllimg®he scribe line formng
nmeans, wherein the control nmeans control the scribe
line formng neans so as to nove the scribe form ng
means with respect to the nother. substrate w thout a

Pressur  kdthlke FebBeratsuUSetiBligg¥edNge Sé'cfdcﬁ&ilng to claim
form ng neans being interrupted, and to forma first

scrilfe MOSEFIG s 9559 P4 g MemheR (15 & IathtaTe Whge loft 1p -
the nother substrate and a second scribe line for
cutting_a second unit supstrate out of the :
subdPratf’ePERITAE HBFNAIVEH& CRFRUTES TR Rpt nﬁ W each of the
substteplse iacthbi ngtHexi sebaccatdi gt ing Ind&ithodl2ccording to
wherein the scribe line formng neans includes: a _

scr i Fﬁﬂ? nber for formng scribes on a surface of

t he not her substrate; and adjustnent nmeans for

?gggéglﬂgogTﬁé€§%ﬁ¥§%%go c%%ﬁ%ﬁg @%%Etra €, andprogram -

t heaceptrdangnmewbed adentliSolis treeogdedst nent neans.

MDO35 - 61 14. A nother substrate scribing device
according to claim 13, wherein the scribing nmenber is
a cutter wheel tip. 15. A programfor having a
conputer to performeach of the steps in the nother
substrate cutting nmethod according to



claiml. 16. A conputer readable recording nmedi um on

whi ch a program according to claim15 is recorded.
ABSTRACT OF THE DI SCLOSURE A not her substrate cutting
nmethod for cutting a plurality of unit substrates out

of a nother substrate, conprises the steps of : (a) MDO35
formng scribe |lines on the not er substrate by scribe

f orm ngneans; and (b) breakin& t he nother substrate

al ong the scribe lines, wherein the step (a) includes

Tirst uni t SubstratBSBEACaT OPhe obNeF OHEEr at 6 and a

second scribe line for cutting a second unit substrate

out of the S b 9,8 S e

position to nﬁﬁkﬁ_r EE%E %Eet¥gg?th ggg %?%s%qulng a
t o tHammIHdy ubstviat subsyrefhess @nuutb@ff @r mphheneanbstrate,

Sbe'Q%dﬁﬁfgéﬁﬁﬁggtepsof (a) forming scribe lines on the mother

10

substratebyscribe formingmeans; and (b) breaking themother
substrate along the scribe lines, wherein the step (a)

includes a step of forming a first scribe line for cutting
a first unit substrate out of the mother substrate and a
second scribe line for cutting a second unit substrate out
of the mother substrate by moving a pressure position to
themother substratewithout apressuretothemother substrate

by the scribe forming means being interrupted.



