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SYSTEM SUBSTRATE MANUFACTURI NG APPARATUS AND 26/03/2007

SUBSTRATE CUTTI NG METHOD 5 TECHNI CAL FI ELD The present
invention relates to a substraté eutting system and aMp031
substrate cutting line systemused for cutting 10 a

not her substrate nmade of a variety of materials

i ncluding a nother substrate gl ass

substrate used as a dlspIaQESéﬁﬁB%I@Br a liquid

crystal display device, etc). In partlcularly, t he

presgﬁé invention relates to a substrate cutt g

syst S%R%%QPFEFEG%W%%H’?%%%M‘t’ﬁéc%%l G #5PARATUS
substrate cutting are uBgTRTE GuTrIWEeMEfr@ODCUttiNg a
bonded nother substrate for which a pair of brlttle
material substrates is bonded to each other.

BACKGROUND ART 20 Nor maTE@HNECHL spieypanel f or a

liquid crystal display device, etc is forned with a

gl ass substrate which is a brittle material

substrate. Mretpresénuidvenyivanlrediadpisayo deniteeratheutting
di splvatRPAgk 4 %ufb%*%&la%%t @Qtp¥n§qq.qiengxgtgﬂ'ds%i £9rA8§t ting

Substrates with an appropriate spa

25.
10 t hereBetheErsubsirattropagdet of a varéetvmf aatiegdiads including

15

Cryd mbthér i@ stRace (4 her eﬁeéi’&%esnsuﬂ\ggfaﬁé%e% as a display
di spl ay _panel is fabrlcated bonded_ 30 not he

sub®@Ele FOF i ﬁq'élﬁalq"riiﬁt%t ﬁéﬁpééﬁstqeﬁf’é’é‘aq setc). Im

bonged tieugaehy)t fité preesuiit 3AvastionlLIT4EY® td a substrate

| uralli of spl a els fron1the bonded not her
PubsBrsibe Rrsterl i it HemcAG: Cans AGbeRgTus and a

bondetishotiiercuittisigred €h@bpR8£R08F 1y used for cutting a bonded
mother substrate for which a pair of brittle material

' substrates is bonded to each other.

BACKGROUND ART
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Normally, adisplaypanel for aliquid crystaldisplay
device, etcis formedwith a glass substratewhichisabrittle
material substrate. In the liquid crystal display device,
the display panel is fabricated by bonding a pair of glass
substrates with an appropriate space formed therebetween
and thereafter, injecting a liquid crystal in the space

therebetween.

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



- 2 - MD031 is disclosed in Japanese Utility Mde

Publication for Qpposition No. 59-22101 (Reference 26/03/2007

1). Figure 68 shows a view schenmatically show ng the

5 scribing device in Reference L -The scribing device mMpo3s1
950 includes tables 951 having side edges on both

sides of a bonded nother substrate 908 nounted

t hereon, respectively. A clanp nmenber 952 is attached

to t A6 tddisicdog®d fioy Tapampiswy Ubdthtyi Mededigfubfiithéion for
bond Suhst et ry pi ng devi ce

950 ?%8?8%2253 gglrggff%ﬁg?egﬂﬁgads éignd 954. The
cutter heads 953 and 954 are provi ded above and bel ow

the bonded npifere SEPSIKAME @%éﬁ%ﬂaﬁé&ll@%how1ng the
cutter heads 953 and 954 are in a state of facing each

Jot heFCTHPTRIt Peviohdhy Refeesneq bkt r ke segibing device 950

t her eheluges . td51 &9 X AW Fhg i tﬁ adhesl both 51des of a

(dISC| No. 74143 i s used
for 3%‘%ﬂ°giheﬁe§'d{§55€%t%r?c?8 §'gﬂntﬁﬂl TR s rQSQSé’ﬁlvelY
ver tA a:‘alarr@r mekben B lisfaicacied he thielsiviat 851 2bd alamping

tno Seheri g R0 oRoPrl KoBed B+ Aol SHEsEhERe, 18R

10951 syyridvicty deadpen®ih émdifiesaat ppis wif eottancheads 953 and

bot 517 SE‘BteaEETZ‘gErt Hg QQW c{ﬂ)ci fbegd‘ Salikést%;&%%ﬁd%gga@ 6%e and

si mul t aneousl Scrib respect’ vel
of dwalasy %d@@@@ mhegfszsub@ntd?@@r |9@|8ngre|sm@si;1a'|eéy The

f or iRt 2618088085 3 andi2PsReS_ Whi d idade!l Facing each other
Publ i cation for _ Qposition No. 59-22101 30 DISéLOS URE

oF THED henPoadedoieFber enbsigatsi A§8dehpsebotyeen.

15 requires a breaking 26/03/2007
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For example, a cutter wheel (disclosed in Patent
Document No. 3074143) is used for the cutter heads 953 and
954, which forms a deep vertical crack on a surface of the

substrate.

In the scribing device 950 having such a structure,
when the bonded mother substrate 908 is fixed to each table
951 by each clamp member 952, a top surface and a bottom
surface of the bondedmother substrate 908 are simultaneously
scribed, respectively, by the pair of cutter heads 953 and
954, and scribing lines are formed.

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

DISCLOSURE OF THE INVENTION

‘However, the scribing device 950 requires a breaking



- 3 - MDO31 device, separately, for cutting the bonded

not her substrate 908 on which the scribing lines haveg/03/2007

been formed. Al so, when the bonded nother substrate

908 is cut by the breaking devige, it is necessary tompo3i
invert the bonded nother substrate 908 5 (inverting

such that the upper surface of the bonded not her

substrate 908 becones the |ower surface) in order to

cut dewecemskperatbdyr aier ontthegdiirebosiidd mftltdesubstrate
bondggls BRLAE ch FHEY ﬂtb?n%oflﬁ%é By ghﬁ%{[ﬁtfgfﬁte Also, when

substrate on one SI(fe 0 Su strate
908 tRke ppndedmed-herrsuhrsiaratian? s tisiontgby fiheyzariting device,

from¢ hey herdedapiher SHPSEHE aftife hact GRITHCEX subb@%ate 908

systen1has to be constructed. In order to cut disp

5 panel S THAh EUEBNERAL Fenepres Lﬁd&fraa%eeoﬁo@lwoaéeﬁgmother
t he Siﬂfdﬁﬁeﬁ@ D8 tRPDaRks dheolBkwex sh2rhiBe iﬁsbﬁﬂéfaﬁo cut

to b ructed.. The conp| e st em _ha

Ly e R bR i crate G PRSP EHEF SUABST Hifppged mother

950, suM’uﬂ!:l'aﬂ%E)Oﬂeaf)tfeﬁ h®er @ashas sﬁbdﬁmmnuf%@é Wildiof the
t A

Govinoadef hERhEY PIPELALEIARPSE: c6f ThEdE! LB Bapx to cut

10thed@@phﬂﬁbdﬁﬂlaﬁmemtha@andmﬁmdthamquQﬂrabéBGB acomplex

substial ¢, 808n! A0 ML CReABALE-AL IR e substrate i s

wever, the dlrec ron of SCribing is limted
to only one di rection and therefore, a cross scribing
25 ('scri bi ngp it 0t é eal! ﬁbpﬂ@é}pﬁﬂgéiglﬁoﬂ 'E’hé‘bonded mother

scrlbln Ilne% can not be perforned. Accord g
anoF‘HEP SeFeb?0f Rewitiag §hmﬁtcﬁ“é1bmeeaawea P50 oraifomplex

15 t 0 REhBOSYR Berk RES t3Chb LS t eF&d OF @®he 3BmP1RKODYy&FRm has
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exi sts that, the eff|C|enc¥ of scribing the bonded
not AP OLREINLEARE 28RV LA L L MERIAF I5Tor el Re Skrdh 1Ry device
var ppoy wHidmtitebneUbst fid aeaich26F08ha0Rdnufadturing cost

§% display panel increases.

The scribing device 950 shown in Figure 68
simultaneously scribes the top and bottom surfaces of the
bonded mother substrate 908 for which a pair of mother
substrate is bonded. However, the direction of scribing is
limited to only one direction and therefore, a cross scribing
(scribing in a direction perpendicular to a scribing line)

can not be performed.

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

- mother substrate 908 is extremely poor.

Even when a variety of mother substrates are



si mul taneously cut fromthe top and bottom surfaces of

the substrate by using a device simlar to the 26/03/2007
af orenenti oned scribing device 950, there is a
problemthat with one setting- fior a substrate, a MDO31

process can not be perfornmed in two 5 directions

per pendi cul ar to each other. The present invention is

made to solve the aforenentioned problens. The

obj esimvét@heveﬁlyicsltt 6rpadt|he tamhenfiobbptomtswaréeceo of the

as t Qu@@tf&’f‘%a\?# kit e EQXEQesﬁnJ}PaJ_S %tt'h%t gfgggngﬂgioned

system a acturlng appar at us an
su bs%%?elél%@tdteﬁfﬁgerﬁs&%oﬁh@apakﬂ @ pafobdem timt withamesgtting

of nedhes substrates &f HrelRRll YarA HPHd Ber£dhdd%in two

systen1accord|ng to the present 15 invention

i ncl st %PTﬁuQQQHe%Qﬁqq%Qﬁ;qq #& o OFRGE -means
arranged facing each other; a pair of scribing devices
for supporting the pair of scribing, formng line

means such tHst P ﬁ@gBF t hBVPRFIOB L%r MAdsy f£8r nFRYVE the

| i neaﬂmmmamceﬁam@blémg St T dpe: tifveat BetbSd f abed Heduce
of the

t d 20 th th i f .

o0, T Aol R GG S (0P 58 "Wt Hd AL Bfovide a
10the£8ubﬂnmame ionttthegX aysékmndi r ect sobstratscrindmufacturing
deviy appaty gﬂaya %gﬁséym?grc;df_f&&d;ﬁeeﬁga GOJ aid 'oe' | & ting

S e I'ng

devi arr SCr i eViCes nove
in & Vaaweé'-w @ifr @@tth@ﬁ; suhgtaataebseffleieuppyrti ng
means 25 for supporting the substrate in an X-Y plane

such that the pair of scribing formng |ine nmeans
scri bes thheAfSURRtEARLer guEting svRtefupscpreng i the present

15 secon¢esttibaceneiudde. s iate sc&ﬁ%&ﬁgylﬂ?@ forming means
obj ective gescrlbed above belng achi eve The

subStFapae ubPOHEY PG kb eRaydi RRIT@F: S5Tibipg fayices for
Suppﬁpbbﬁglﬁgvﬂfﬁephﬂrw SUPRBLAY b INAHd18if6 MdiPsuch that

Sor PREnGE HERiRe F ERE TP iha APCHIPECLibR; DERe roves on a
scr n [ C ;
fi xfthgstesuctateroltd (Bi2O7ate fn -atM¥3ikial direction and
20 the other of the pair of scribing forming means moves on
a second surface of the substrate in the X axial direction;
a scribing device guide body for supporting the pair of
scribing devices such that the pair of scribing devices moves
in a ¥ axial direction; and a substrate supporting means
25 for supporting the substrate in an X-Y plane such that the
| pair of scribing forming line means scribes the first surface
of the substrate and the second surface of the substrate,
thereby the objective described above being achieved.

30 : : The substrate supporting means may include: a
substrate supporting device being supporting by the scribing

- deviceguide body andmoving togetherwith the pair of scribing
devices in the Y axial direction; and a fixing device for



fixing the substrate in the X-Y plane. The substrate
supporting device may support the substrate such thabg/03/2007
the substrate supporting device does 5 not rub the
substrate or exert any force onsthe substrate when themMpo3z1
pair of scribing devices and the scribing device

gui de body nove in the Y axial direction. The

substrate supporting device may include: a first 10
subs?ﬂ&ﬂ@gsEgsoﬁﬂbﬁgréééti@nt%@iﬁgYpﬁhWﬂ@ed on one

side of the substrate supporting device with respect

to a noving direction of the scribing device guide

body. The fiFR3¢ substrate supperting g@%%?%nmﬁﬁySUPPort the

incl gdbstiote phah athdy ale fduisd USSP RIRURRP ddviiGe does

5unitsb t he lurality of first substrate supportln%
uni t BOTobiRgHie SYRSTHALS °Z) XETENRRFO TP ATt ddYe Gybstrate
of twhescthdipwirien eeripindedbodyes amsl tite: Rldtridliindy device

of firs ubstrate supparti uni ts noves together
Wi t hg?ﬁée:%cr"i%ﬁir%v%elv ctg“ethP %”E"tf’g'd;}f%%%’ﬁg with the
nmovenent of the scribing device guide body. The first

substrate s j f incl . . - .
SUDST 8 SURPELY 8040l LY UL, e MDA o c1vat
10 subs3uke tratm suppongisacseohiombeing ppoyidedt gn wfe side of

cyl iyrle i&ﬁisﬂl‘ﬁde“ﬁpp%i%@bﬁ%ﬁtc% GJEi'..tthi Egsﬁgétce%?%?/moving

include at |east oné rotation transm ssion neans

r ot #FFRFEIRR Hfutde sEriddngr deylicedsudde PefVers in
accordance with the novenent of the scribing device
gui de body. The _substrate cutting system may include_a

control 26/ G8F2B5St subsiEede sUPPPERLRGSeTIAT AGY: hrclude
15 pl uraal plyrality! iokdr £Loét r Gbeitate) @EP68ENEE Wnlits, the

b AR o IS AT A S g R Sadfng an
parallel along the moving direction of the scribing device
guide ‘body, and the plurality of first substrate supporting
units moves together with the scribing device guide body

20 along with the movement of the scribing device guide body.

The first substrate supporting unit may include a

substrate supporting means for supporting the substrate.

25 The substrate supporting section may be a plurality

of cylindrical rollers.

The substrate cutting system may include at least
one rotation transmission means for rotating the plurality
30 of c¢ylindrical rollers in accordance with the movement of

the scribing device guide body.

The substrate cutting system may include a control



5

of belts. The substrate cutting system may include at

| east one rotation transmnission neans for circling 26/03/2007

the plurality 10 of belts in accordance with the

novenent of the scribing devi-ce guide body. The MDO31

substrate cutting system may include a contro

section for circling the plurality of belts using a

notor 15 in accordance with the novenent of the

scri Beagideviere mpliafdndyddne. pTheatibyteftay supboiddingollers

devi g i : rtkng. :

oot [ B G FraCRO0EnpRL T 8 S5 BRRl M¥hce qutae

subsPP@¥e supporting device with respect to a nmoving

direction of the scribing device guide body. The

second substrate supporting section may include a )

plurality of R&SHRG LIS FRPROSEHPEREARS JPAY Pe @hplurality

25 pbairweity. of second substrate supporting units

noving in parallel along the noving direction of the

scri bing device guide body. The second substrate

supporting e subygtiratkudataingOswabsih madye iSuipdlet aigleast

nea rij strate The substrate .
r}:?h% Ig‘rnotgtﬁgeg {féllgsr}l:[]%sef 2} F1)1]ean f?l); SRR Clyrllq ﬁgxrel B]aPrallty

supporting section nay grali

10 r ol | el 03/ 20@prdanceVBd3h The mobsementeofuthéengcribing
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Sysﬁﬁ&?ﬂ@@’&dﬁ@e“%%d?ﬁ | east one rotation transm ssion
nmeans for rotating the plurality of cylindrica

rollers in accordance with the novenent of 5 the

scribing dew,ges gk €82 PO Pxt thRgy §#Q§éﬁl%§y G dIdE a control
system may i nclude a control _section for  rotating the
pl uSEGtPof OEyPiRE A the | Rlgtn ity afchediScEshpgha motor

t he ifoyes@datie WHEhSEHd RioREmeaY &€ tadi &eri dhdadyice guide
body.

The substrate supportingdevicemay include: asecond
substrate supporting section being provided on another side
of the substrate supporting device with respect to a moving

direction of the scribing device guide body.

The second substrate supporting section may include
a plurality of second substrate supporting units, the
plurality of second substrate supporting units moving in
parallel along the moving direction of the scribing device

guide body.

The second substrate supporting unit may include a

substrate supporting means for supporting the substrate.

The substrate supporting section may be a plurality

of cylindrical rollers.



The substrate supporting neans may be a plurality of

bel ts. 15 The substrate cutting systemmay include at26/03/2007

| east one rotation transmn ssion neans for circling

the plurality of belts in aceordance with the MDO31
novenent of the scribing device guide body. 20 The
substrate cutting systemmay include a contro

section for circling the plurality of belts using a

motor in accordance with the anenent of the scribing
device oul derndalibs a% et upRlihg Oy SELhIHAY HRARRS ax 1cast
may include a cutter head I Ng a pressing

f or cCRPP AR iay tsﬁﬁgmﬂéﬁwwne%ﬁgroﬁ@'@ath@g the plurality

subsé# adyer i SRIMRIDEAT acd BSOS Iy ALE 154 hbPement of
systéﬁnrnaﬁlnclude a steamunit 30 section for

spra RO AT 15 F440& bod¥-ace and the second
surface of the substrate. A substrate drying neans nay

be prOV|ded n th team 26/03/ 2007, - 8 - MDO31 uni

secti on, 'eIlhﬁu ngfif‘é‘%a rSH g HE SX S T6T WaY ridtcdidA ﬁgcontml
t he a‘dqtstons fofrare tahdnyhthes qelondh 1Sivhy ade cgﬁlhhelcal rollers

su b%.trf Qégogdgﬂge %\H. ; E%‘é glo%retlnle.rrllq JSERRR S ‘?I(I:sl% EieVlcet guide

| east one having a's

10 f or fagdivt-her eon, the slit section capable of

di scharging a pressurized gas; an air knife

supporting section for supporting the at |east one

air knife b&H§ SUestrabe wwmRantdinemeans payhbesa plurality
f or gedpehekween the at | east one air knife body and a

mai n surface 10 of the substrate in a substrate
transportation path, the at l|least one air knife body

15 and the subBhéaéebEyerd ehAltitg sh@teachadt hﬁem@etét@ 1east
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substrate tra nsportation path the fluid Iead in

havPig AR SFHe Po‘P?ﬁ%ﬂfﬁH’ CrATsligoe, ERe |R§ﬁ‘ralltY
per pﬁn‘del:tlk aint actbedartatwiih NEhe ngbni€wt iof the scribing

device guide body.

The substrate cutting system may include a control
section for circling the plurality of belts using a motor
in accordance with the movement of the scribing device guide
body. |

The pair of scribing devices may include a cutter
head for transmittingapressing force of the scribing forming

means onto the substrate using a servo motor.
The substrate cutting systemmay include a steamunit
section for spraying steam onto the first surface and the

second surface of the substrate.

A substrate drying means may be provided in the steam
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15 and a wall face, arranged facing the at |east one

air knife body in the relative noving direction, for26/03/2007

constituting a fluid | ead-out path, the fluid

| ead-out path |leading out the gry gas such that the mMpo31
dry gas, which has been discharged fromthe slit

section and passed through the fluid I ead-in 20 path,

noves away fromthe nmain surface of the substrate.

The welt Sexwsiomay the anbahyete adryipostddmn bedoigngor drying

t he_ lf%isstt gﬂgfﬁbé . ftﬁqeggH:apgd¥u§f'gge tot}a'fh% substrate.

flui sectlonal area o ead- out pat
| arger than fluid-sectional 25 area of the fluid

| ead-in pat @heTgﬁbﬁfa@HEﬁlﬁﬂFfMﬁé hd S:ﬁ'fglu‘a'é "BY least one
i nclude a clearance ad ment neans ? justing a

cl edidhda ider sty h@ﬁénat a| gadt BRETAPP ﬁﬂrm@dbbla?r%% the
t he gMBith sle?Q o@f chpab 3o @@idcﬁia@:éﬁﬁié‘% bhesYapti el gas: an
ef fect: mhlch occurs when the as passes throug

t he Fuid it FUPROF AL RY ‘T’ﬁ‘ét&PEa¥8% g4 BPEE%%n’fh?re%sleaSt
Pray onleC htigdekn Bfle Zﬁﬂgf%laeﬁ?that @ leEJ&SJle@dlaﬁt patieibeformed

or orti east on

ot SETRRER. LR Af e BRR' af PRk e ThAL apffingin gigrEace
substr &he snbaﬁraselhhaalm@bannate taagdspotamiian gdtdw the
forging, %‘2 %}é 95 Py %otdl}eaxg& 198S el iee ﬁqé’}@% Felative

| am nar orm ng erralnsur
t hetoanh atbernnatm@ﬁuhatrat@wr@tﬁt@tatﬂmm pafimathe fluid

fl OWeEQL%”?Jaft%C%aQ%@g Jfﬁii nft PP a ShAerSHA S §ﬁ§p8f in a
the at | east one air Kni bod¥l§ t he one si de surface
facﬁhﬁeFﬁéoﬁaPﬁrE%HQ%RR¥Q# toné uE@iPﬁﬂEedﬁ§V1¥Qn4ﬁ4ﬁftlon

a pehdli Hw0f1 theef |&H‘1€bﬂgﬁe§ﬁf'a% Bhelf: BaGktSbAB #ir knife
the at | east. one pair of air e bodies_ on whi

ch
t hePQPY 1 1R ech§ giplativgy wealﬁaydﬁgegwaﬂge%mf R ituting a

eachieifieleadSodbepstibstitad e Nild | TEASYRICPATY leading out
| nCJ:lg deﬁr%r %ggséécah %hat the dry gas, which has been discharged
from the slit section and passed through the fluid lead-in

path, moves away from the main surface of the substrate.

The wall face may be arranged at a position facing
theat least oneairknifeunitbodysuchthatafluid-sectional
area of the fluid lead-out path is larger than £fluid-sectional

area of the fluid lead-in path.

The air knife supporting section may include a
clearance adjustment means for adjusting a clearance between
the at least one air knife body and the main face of the
‘substrate using the Venturi effect which occurs when the
dry gas passes through the fluid lead-in path.

The clearance adjustment means may include: an



carry-out device for retrievihg the substrate cut by

the steamunit section. The substrate carry-out 26/03/2007

device may include a 20 carry-out robot, the -

carry-out robot including: a substrate holding nmeans mpo31

for holding the substrate; a substrate rotating neans

for rotating the substrate hol di ng neans, having the

substrate supported thereby, around a first axis

ver tetattic¢ gndnieers flest ratpgordanichgn thebsttr Aeasti voki afjr knife

mea Fy G oG r.at t]

ar oLgol g elulety! Bl 14413 S HaBER" ol Bl bR Fifitnce ot the

f r onfeptratresin anicsoiddEtdalg nanndre: agdbstamdnarhEl ar Bgrming

the SyRSELiENAIHY Ple a%m%gg'eﬁctg{é"ﬂaﬁinﬁ]%]]qw forming
y the su I ng

substrat e hol di ng “neans strate circ

3 nearfs2 ¢ EnEethe ARdn sueteee aththswiistaate iptatiengnar flow

nMeanstde 2 heaking nRWeN ol Fo3Hiss eAcEEsBaRGSHLrMbaCoHn one
in the rotation of the substrate rotatin

result C C
rrear%ldset FUFeste 02 6h63A5 08225 epe- amﬁl%ebogy: the one
r ot atiideg sthirffaeki 8acOhgt fite SHbEA ralrdie dENghaeanbstbite and

th bst r at t b ite to th
ci 1 GRS BEEEGfTOPTt RECSBIGLAaLEaor B POt Bans. by

10 the substrate 5 circling nmeans. The rotating angle of

the substrakgoRaldinge TRANS: 10 kNG SHEPL LA & 1 RhaEbases
nmeans nmay be twice the Circlring” ang 0 he

subony whachothi sd iteansthpnt he Hotmed aay beratyramged (Facing
meaggchlBenkpt ating drive of the substrate hol ding

nmeans by the substrate rotating neans and the

circling drive of the substrate hol di ng nmeans by the

15 substrate cih&lshiRg+rFBRBTu O MRYyEEeh MASPEIRMe BB trate

20

25

30

each other. The q%%an1c power sypphé}of the substrate
r ot SEFRY-OHEaReVire ¥ IRFakeCipdvidie stradte i by the
substeameusit Céd8ion.

The substrate carry-out device may include a
carry-out robot, the carry-out robot including: a substrate
holdingmeans for holding the substrate; a substrate rotating
means for rotating the substrate holding means, having the
substrate supported thereby, around a first axis vertical
to the substrate; and a substrate circlingmeans for circling
the substrate rotating means around a second axis, the second
axis being different from the first axis vertical to the

' s_ﬁbstrate held by the substrate holding means.

The circling of the substrate holding means by the
substrate circling means may be transmitted to the substrate
rotating means by a dynamic power transmission mechanism
which results in the rotation of the substrate rotating means

to rqtate.



means may be i ndependent from each other. 20 The

substrate cutting systemmay further include a 26/03/2007
substrate inversion device for inverting the top and

bottom surfaces of the substrate transported by the mpos3i1
substrate transportation device. 25 The substrate

cutting systemmay include a positioning unit section

for positioning the substrate. The positioning unit

section may include a plurality 30 of vacuum

adsorption %%dlsogﬂllﬂ%igfgggi‘gl?o%%%g lﬁ:{seCr tem\?/%lé%:iun means

substrate ho a plura
adsorypthe ﬁuheaustamoﬂadjmmgedm@mbs ppaneﬂ%:/@@@@bﬂcling

11 - [ j :
df%o@%fvﬂ%u BYSLLEL! 05 i (Sr{r%al\ﬁr«]ég%ghgﬂ% sfibstrate

vacuum sorption pad for vacuuma

5 subsE¥eeing magdsi-on  shaft for hol ding the suction
pad and havi ng an exhaust hole 5 provided thereon, the
exhaust hole for exhausting_ air_into the adsorptlon

pad; a ca3|HBGSEQFPBﬁHQO?HQ%%Lﬂ%ﬂqqﬁ;%ﬁ%?tﬁ§$ﬁn801ﬁéﬁgemeans

oL the tm@cbua@tﬁaeﬁt ?b@ahghgl rﬁ%&lﬁ fdyl ml %h@&bdﬁhéhc:_rcllng

that_the s on. sha i.,.S .S t npvVv e: .a n . .

b aaril® SERe BhpRE bt e dnd DY EREF i e eoting
10 suctme@mmsshaft 10 such that the sucti on shaft is

slightly novable within the - casing sectioninits

axial direction and in a direction oblique to the
axi al di recTherwotakinmolyire sifafthei aubatizstehkeoddépg means

Sec%&rorl]_hlatneﬁt))?#?]&’\fe e]flt?nt rt gr}é%%hspﬁﬂw dRd éﬁ.rclln% drive of

appr oxi ma casli ng sectio
t he tBgssMep oot belAang In%di%léw the yubsdmats cisedipgmeans

15 havisag Be59ﬁ8§¥éH&éﬁﬁﬂ£Pbﬁ chbf sPg&e, for holding the
el astic supporting nmenber such that the elastic

supporting nenber is defornmable; an upper casing plate
for The dynamic power supply of the substrate rotating

means and the dynamic power supply of the substrate circling
means may be independent from each other,
20
The substrate cutting system may further include a
substrate inversion device for inverting the top and bottom
surfaces of the substrate transported by the. substrate
transportation device. |
25 _
' The substrate cutting system may include a
positioning unit section for positioning the substrate.

The positioning unit section may indlude aplurality

30 of vacuum adsorption heads for holding the substrate.

The substrate holding means may be a plurality of

| vacuum adsorption heads for holding the substrate.



20 closing an upper end of the cylindrical section
with a first opening remaining open; and a | ower 26/03/2007
casing plate for closing a lower end of the
cylindrical section with a secqnd _opening renmaining wmpg31
open, the elastic supporting section including: an
upper spring held between the upper casing plate and
the 25 step section; a |lower spring held between the
| oner casing plate and the step section. The
plurality ofyvacuum ads heads .ma
mmmuymh%ﬁ%W%ﬁ%Q#&ﬁW&ﬁﬂﬁ %Hmmww
30 bydsuqitiiogm pad Cagsvagnworgpisessacthathe tscmbgumatso ssuction
to fl f

403t &R rﬁéﬁﬁea B ﬂpggtt?le s.aﬁon@ts }fﬂ‘gp%%ﬁ Y19 éa{lé%%@ust hole

adsorptlon sub ate inm
3in iR ded dherapn . f toe sxhdustnhalpef ok axheittt igfg ahe into

pl ur@dd 5&'56&?1%1?:9&9593' Ut 2/ P4 E000n Fol 2 eqi¥A3h R3S moving

and the substrate. The substrate cutting System ma

" nCITRRI O o hBFaPUCKAARSHART rbotldy the SHRGLEBSBRFEL such
portﬂm @hetmc@mn shatdskl 31 egn e il e d ¢ ym@lf an elastic

e wound around. bet wee rame on
o ARG e e ER a1 15k Ay Boppafg e Syction shast
10 car spochuthat dehofsudia slbabeat Bs ANdHTIE, plovadllet ¥iohin the

belt 10 may L ower .bel ow the scribing. devic ui de

body 25y CENBP e 1Rabbt c T HBL AT BT hE Aeti Cet Bt diirection

bodybfli.greuhdethehaexdeli Bingctilevi ce gui de body whil e

the first substrate supporting section is noving. 15

The plurality of belts nay be wound around between a

frame on a Eke sycitdosishaidf intudrmhthe sitepasalttldy dma shape
15 ON o# fﬂ&ﬁyeolgfm?iégdoétt%%aﬁﬁé@éﬁa ADdH %1ddle of the

plurality Of | ower bel ow t'he scri

devFeglpdisgetiony Bie rasivaeege lanellli%bu@%r ﬁkmﬁ'g-ndr ical

devikeet fbh dea PRty o lspadddaerbietfich, PtRE 2PadeVESE holding

gU|de body while the second substratée supportin
Tastic supporting member such that e elastic

supporting member is deformable; an upper casing plate for
20 closing an upper end of the cylindrical section with a first
opening remaining open; and a lower casing plate for closing
a lower end of the cylindrical section with a second opening
remaining open, the elastic supporting section including:
_ an upper spring held between the upper casing plate and the
25 step section; a lower spring held between the lower casing

'plate and the step section.

_ The plurality of vacuum adsorption heads may include

a plurality of adsorption pads for holding the substrate

30 by suction or causing compressed air to gush so as to float
~the substrate, and the plurality of vacuum adsorption
heads positions the substrate in a state in which a laminar

flow is formed between each of the plurality of adsorption



section is noving. The substrate may be a bonded

not her substrate for which a pair of nother 26/03/2007

substrates is bonded to each other. 25 A substrate
manuf acturing apparatus may inglude: a substrate MDO31
cutting systemaccording to claim1l1;, and a chanfering
system for chanfering an edge face of a cut
substrate, wherein the substrate cutting systemis
conngdedand0th® $dmwsiohatd eri ng system The substrate
manuf act uri ng apparatus may include: a substrate
cutting systemaccording to claiml1; and an 26/ 03/ 2007
- 13 - MDO3Thenspbctiranesysteing ey sitespaayi hrgoldide a removal
fungid an, ok,a C:Lgmovsilﬂ%ﬁ{u?t Gn ‘é@? LR t;b:o 05 T8ECthe cut
cutting sys?en1|s conected 16 the i Rspection system
55 Thaibsbsttteat e manuf act uri ng apparatus nmay further
i nclude an inspection systemfor inspecting the
function of the cut substrate. A nmethod according to
t he present TheveArahitvrot beglést PpMgPa wWiundapireyndfbetween
uni ta gwbskr ahes d4:97%9 8 MLRRr o8 UPRE r fils t+ ¥ WeSa’ fRame on
formn steg of forn1ngﬁscr|b|n lines on a first

sur PEEEBY - OB SHORHRY tRRIRABSHE U@l SBEoPHIER e 0F belts

10 of wag 16Wéhaje1uWEhe alc-ibying @8vLicelgwitld bbag dr ey emerge

15

f ' .the f ) t i nclydes th |

f or RERES BHE SE ORI T S gBLEP ey § iy Gtdegs FHB; S 1bing
| i ndefracecyitiideg ody rehilei thesiststatsafatomtiehesupporting
not ?SEtiBRSEEa}nngﬂgfa second scribing Iline for

cut un

I'ng-a secon substrate fromthe nother
substrate by noving the pressure onto the nother

substrate fs PAi f i pi [

form ng maﬁ%emﬁlqﬁgg tﬁﬁét%rnéﬁlyreghgg%lg ﬁ%una between
ot Ak & eargyndp Fhdereddinal substidedisyapfiea frame on
obj gCldre, ARSCE1 BEG APV e uBe P +ACU£Y 8fle plurality of belts

may lower below the scribing device guide body or may emerge

above the scribing device guide body from under the scribing

20 device guide body while the second substrate supporting

25

30

section is moving.

The substrate may be & bonded mother substrate for

which a pair of mother substrates is bonded to each other.

A substrate manufacturing apparatus may include: a
substrate cutting system according to claim 1; and a
- chamfering system for chamfering an edge face of a cut
substrate, wherein the substrate cutting system is connected

to the chamfering system.

The substrate manufacturing apparatus may include:
a substrate cutting system according to claim 1; and an



The formng step may further include the step of

form ng nunber N scribing line for cutting nunber N 26/03/2007

unit 25 substrate fromthe nother substrate by noving

the pressure onto the nother. supstrate such that the mpgoa;y

pressure onto the nother substrate is not

interrupted, and Nis an integer which is larger than

or equal to 3. 30 The form ng step may include the

st epsnopectidn Hpstemgfotrhanspeiching lthee fumcttien of a cut

not her Ry the es

ot hgrbg %?;t% %vﬁeg ong %1 outfratp %% gg sgg%eﬁn lsf con{tected

uni tteubise r B speoid drh e ystesi .de’ S|de of t he 26/ 03/ 2007

- 14 - MDO31 second unit substrate; (2) formng the

scribing line on the nother substrate by noving the
Spressure onttha kebgsrate manpEacheeing anpasdggasonaynfurther

out efpn & ! rﬁxerﬁ{gfp%c%flohheymehﬁteoﬁ YRshbEREeng a@lqe(%)mctlon
forntng the scribing Iine on the nother 5 substrate

novi¥g EHe PreshsETét€o t he not her substrate along

the inside' side of the first un|t substrate and the

i nside' side of the second unit su rate. The, i nsi de

Lo or Thads Hathic, AEotinl e e ! Ssept rpvention for
10 i nsicae' tSi By ﬂﬁlﬁfalhéyﬁfﬁﬁhﬂﬂmbsﬂtﬁ)ﬁéf atem atnltetregubstrate

(3) ncl ude_the ste f for he .

(o) gt A 80ehdR oy of 'toridla bEEEL Mg ks on o First

pr essunf@centd thwemobthbersusiisdtatandborgrdind siursiage of the

i . : . _
sor Fother SpbkiEbre il SBHRE' 8 Bordiiy TihE fqpmipg means,
not ké&e E@mt-mtséeeyimwci@s ithe prepnfr 6ovnindt ig@ the mother

15 MOt Behs+SHRRLT AL £100: aS006 P18 %&eeuettﬁgnéefff@e unit
of the substrate; (3c) after performng (3b), formng

t he SEBFLEREE TFPRetlm nather s tralet ARfea KEFRRA PTibing

thel@hésﬁakecﬁﬁtﬂngt@esé@émruﬁﬂbsétﬁﬁé@r@&@rﬂrdnh&he mother
i nside' side of the second 20 unit substrate;

af t EHPFEFRERPPHJOVILE, thEPFSFS1FR OG tBPn@OW‘?ﬂé %H’Strate
t hebgroddeH oFubisé pAlie bF JNMiVihd henpr8Samiey means such that

20 the pressure onto the mother substrate is not interrupted,

thereby the objective described above being achieved.

The forming step may further include the step of.

forming number N scribing line for cutting number N unit

25 substrate from the mother substrate by moving the pressure
ohto the mother substrate such that the pressure onto the
mother substrate is not interrupted, and N is an integer

which is larger than or egual to 3.

30 The forming stepmay include the stepsof: (1) forming
the scribing line on the mother substrate by moving the
pressure onto the mother substrate along the outside' side
of the first unit substrate and the outside' side of the



onto the nother substrate on an edge of an outer

circunference of the substrate; 25 The f orming stepyg/03/2007

f urther includes the step of reducing the pressure

onto the nother substrate. Thefzorm ng step may MDO31
include the steps of: formng the scribing Iine along

a first direction; and noving the 30 pressure onto

the not her substrate such that a scribing line forned

al ongeddiad infistsubgReiteon (@Ndfératsidg iagsttDeihg e on the
forneq:alon a . second direction are connected to ﬁgch

ot hdlO PP £ BUHVELS R SAUGH i e Ri T B =0 e mother
di f fearentrdtrecoomtdieed§é 087 200Futer tireultb8B8énceiosthe mother

For Stibare SRl Pl 2 LR PLA Ying BYPhe b ther

5 mat erdits traBesbbsngaieg Hdiengregsubyg enigetiheemother substrate

i0
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devifend ¢hdi AYi adr SURR! gt %Péuﬁﬂ? £ 13d 1I8¥b&e rh@E ana the
supporting a lower surface of the brittle material
subsmsdde asdori REnghat speast Brét 8RBSHFatPe brittle
materi al substrate; and a pair of scribing Iline

form ng neans arranged on both _ sides of the brittle 10

material subBeridfirde's§lfgcet theespapnd ridcFpBhgate faces

f or FhRginSedé | HiilgRCHAOtILAEI reithahi Wi dubdtheaty | thkestep (3)
he subst.rate

mat eri al. _sybstrate her ebet n 1 .
SupBa¥: ARG LHGY RO HELRE SRhtel Shh HIEIRTHIS Giopiping Line
subshridieemstippostibagrdéeitgenoct ey pakpreais wer ot mghe mother
[in ' S, S.arr ed. i n S 0.

1 orRSSRRE TR (R0 AL o ARCSPENS: e Ll rate:
i ncdddngfthae seepouhing nb¥dhg fdmeniped rthef sxritgingy line on
in : : . :

ot SpEJISE: oBaREaD g Alhasl P08 HARLISBAED P Hoher
novERgstRateupst A eedg@ppér EnPkas celreupferepge of the

onegdhEeehton @)t heees @QI@IOI%Q. | (61 ] ¢raNGd PBe ¥eribing
axial direction so as to cut the brittle materi al

subdiraren therRBiheth s W e te £ aHinse Fhgp RFessure onto

the mother substrate along the inside' side of the second
unit substrate; (3d) after performing (3c), forming the
scribing line on the mother substrate by moving the pressure
onto the mother substrate on an edge of an outer circumference

of the substrate;

The forming step furtherincludes the step of reducing

the pressure onto the mother substrate.

The forming step may include the steps of: forming

‘the scribing line along a first direction; and moving the
pressure onto the mother substrate such that a scribing line

- formed along the first direction and a scribing line to be
formed along a second direction are connected to each other
by a curve, the second direction being différent frqrﬁ the



bei ng achi eved. The substrate supporting device may

support the 25 brittle material substrate so as not 25/03/2007

to rub the substrate or exert any force on the

brittle material substrate. Hergjnafter, the function ympg31
of the present invention wll be described. 30

According to the substrate cutting system of the

present invention, a substrate supporting neans

suppbiitst disabsigmat e such that a space is novabl e on

an X-Y plane 26/03/2007 - 16 - MD031 surface, the

space between which each scribing Iine formng neans

from one nmai mitateaccael oy tdetiot rmth smvémceon for
i decl@enn, 296, LIS A HhALAl 908 FAED. SO BrlGchieaterial

ans respec can scri substra

5| n a@dwmt@e t&%mg h:lljindl}ﬂ at ﬁ@rvrscandtbendwggeoin@h@dlng a
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su bsé&t?é&a%éc EuPEBEt gcﬁ‘e@f_cé '}%rsgﬁbf%ﬂglhg na? 15%@%‘ f@rface

means bal ances lied to each
scr|Qﬁ|ﬁ?q Pﬁétﬁéﬁnmﬁﬁeﬁﬁﬁﬁsstﬁﬁ#EFe(ﬁﬂﬁwﬁ%ﬂ%@ﬂ at least one

r espafd b¥ ¢he b A5t 814 asttklrd att RSN dahl réie%\hlf QFNES-ibing
on t.he substrate have an excell ent ual|t

the
10 Sub&t FAFEIRg BEANS| BREAPHESER B?FB PHres, th’éh%fﬁ’rlttle

f acenaferiahesSuHet&8é s AR AlveS X thenidyr &K eblrebh'_ng forming
ccor sub trat

ot e opd At CRE o Bl Pt Bri b E g B Y o1 substrate
scrmbmmgbéEWeea,guhdesuﬂékimxb/anpbdﬂnanguﬁsVuaEehas a space
SUPRAr 11 89 ey lﬁ%f IES tr &Er&é‘é‘ s*h 0@%@&/ d%vEES the pair

diréction and € su can be
fixafi eﬁrdbwgellrtméioefb}nm Beansi hy atm@rmﬁ@tmatbe space in

bei Rge ﬁﬂi&igdof r l:{?‘s%‘i%tt%r %ngrﬂgﬁif;t &ﬁglé‘@entﬂ@‘?nethod

space i'S noved mal n sur ces O substrate
or e iBELrBiRgTheRIaR of ngovdnghbeqaistehseréhingddne forming

Sysh@BhsWMeRt2least one direction of an X axial direction and
a Y axial direction and further moving the substrate
supporting device in at least one direction of the X axial
direction and the Y axial direction so as to cut the brittle
material substrate, thereby the objective described above

being achieved.

The substrate supporting device may support the
brittle material substrat_e so as not to rub the substrate

or exert any force on the brittle material substrate.

Hereinafter, the 'function of the present invention

will be described.

_ According to the substrate cutting system of the
.present invention, a substrate supporting means supports
a substrate such that a space is movable on an X-Y plane



substrate supporting device noves in the Y axis

direction, the substrate supporting device does not 26/03/2007

rub the substrate and supports the substrate or does

not exerts any force on 25 the ggibstrate. Thus, when pyng39
the scribing line form ng neans generates a vertica

crack into the substrate, there is no possibility

that an undesired crack will result fromthe cutter

\AheelgurBQchfﬂIiiﬁrsﬂEbe b@wec&rdhmgcgo%aé}e seistihgt Bine forming
rovi,ae

cuttin ste ace [ ween the .
scr i BPRGS dRAT 8 g et & & prend FofShner pin surtace
suppsideﬁgc&e@baﬁntﬂ&w sp&eeefDSemm&ﬂhéariwmngﬁlneformlng-

O SRR A S S T65, L TOL g A8 O 080

53ubswi’alueul$dnpb®1ricmﬁg argt drarghi ngrse 9 fnddher la:btbtsrte“ate such that

substzat eo@ ?:rri%tl %Eﬂleaﬁé’rmiﬁ) G ML tﬂ%ﬁances the load

substrate. ere ore en a vertic crack
cr ea?RRIL R4 rﬁmqaﬁfél §ﬁb§h¢a¥@rﬂdymmeh§@ |ﬂ91?lﬂ}1191 means facing

for rddeh 9t )Sreb 8&@1*7@1 0 passl Pebhiy, tiid }Fibing lines
undeS|red crack result fromscribing |ine

f or nf &b QRst ‘Fﬁﬁﬁ?&%eeha‘é%@d’r 8%RE L-LENTHEIRL St r Ypen the

10 cut tdunptsms es) cu/ttiu@@ttrnecb@mbs_ngmm@é, xIEPAE ESce of
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prOV|ded et.we 10 the scribi devi ide bo
e R e R S RN B Rt 3 S
noved |n the Y direction, and the substrate is fixed

by the fi Xa}-"ug‘@ gg}ﬁo%SOn %{)ﬁdlgpsgi%cqi SsUPe a1ieh cutting

scri bing is per PSFig ns surfaces
subswisdtes, 4 kpaterist psovidedbetyeppadrita agrmhmg dead ceguide
not { ny

e ToURLA0E i Shbat Eath ARonin FHELBYY 18 SHeRR can be
cr eﬁ'Pé’Gd dntEhe ¥ ﬁérgqﬂcts{ona@edbyhf@ rﬂ;ﬂsa:’fmaoﬁmg:alm he fixed by
for gl pgxaBABA dexHLeé e ﬂlﬁaﬂﬁ) ?r o'vghlt'ﬂ-x)é thal s@Pstrate being

undesired crack will_result m the Scribing Iine
ﬁpﬁg g dfRom Q@redetermlned position when the space is moved

or both main surfaces of the substrate are scribed

for

According to the substrate cutting system, when a
substrate supporting device moves in the Y axis direction,
the substrate supporting device does not rub the substrate
and supports the substrate or does not exerts any force on
the substrate. Thus, when the scribing line forming means
generates a vertical crack into the substrate, there is no
possibility that an undesired crack will result from the

cutter wheel.

Furthermore, according to the substrate cutting

system, a space is provided between the scribing device gﬁide

' body and the first substrate supporting section. The space
is moved in the ¥ direction. When the space is moved or both



Furt hernore, according to the substrate cutting

system of the present invention, when the substrate 26/03/2007

supporting nmeans noves in the Y direction, the first
substrate supporting nmeans do not rub the substrateyy,s,
or does not exert 25 any force on the substrate 90. As

a result, when a vertical <crack is created within the
substrate by the scribing line formng neans, there

IS Nfa PRSHIMHdddy atRabcalbefdeshd 6t r S dulbsirkltel 88pbbrting
fromthe scribing |line formng neans. 30 Furthernore,

f
accof e kP A9 "Qh Stbattdrec FUBSTG 2 tSy ST APSPhBOF| $EEXT 20y

substé@de FUARRY LubgtRREBS |iBhéreidrte, arvhdpl Wr abrtycal crack
strate i s

oy pgcicat BOLSCs IS NS SURS ARt S B b cormang

5accanshnyg thetrbei suwaspoatebilitynthatsystwni«aditdie crack will

10

i5

20

25

30

present. .i.nv i Qn,...a.ratatian_tr I SSi nmeans can
sel ers‘:?st}:lh{]e fg{}’trﬂecstr}';r&%lo ?Lgltn at ifgﬁ%g?‘glsﬁ' %88? he rotation
5 of the plurality of cylindrical rollers in

d ' | i
accordance %ﬂheﬂsﬁ%r@v%o@%t%ﬁgfngt e S!ﬁ?é:e%lilﬂﬁléﬂes cutting

case, when the clanping ubstrate )
f i x @VSGeTd el Beaiss oS tersedich hbat QPR FRALE PROYFSed krfveen

devigR Cal-is s &k Ke t §RNSPOHLEPT anlih e nuUlsiAAL esuddrrate
Furthernore, according to the substrate cutting

systS¥RPerting pritedits sPafei bh maved dptEhe ¥ direction, and
ci r cwef Qimttate ispeRt Dbyt piused bh Yiedficey | Wil thalspace
roll.ers is . control I,gd SQ _as tg mat ¢ch tht? @)Vin spee

of tfie™S¥PAbPRgSHEYPLRIGHF RST 05‘8?:@ P PhE* yraths surtaces
di r ect tihe. subhermeitor e thehehrshesybdatrdtid yupborting unit does

cylindrical rollers, nmoyves in.the Y direction  t
no%. i:ug 16#130?/}1#)%1&}:?%/%' ozr:‘ot]':lrl)es no, exe} arrl% {q?rece on the

plurality ers does no
subsubateate . ddes a netsudxer whany af vectioaltdweack is created

subgt rat e. i cal LSy
crolt A PRS ByRERLbLe MEPERG sdRIBLEF, L odifing means,
there is no possibility that an undesired crack will result

from the scribing line forming means.

Furthermore, according to the substrate cutting

system of the present invention, when the substrate

| supportingmeans moves in the Ydirection, the first substrate
supporting means does not rub the substrate or does not exert

any force on the substrate 90. As a result, when a vertical

crack is created within the substrate by the scribing line

forming means, there is no possibility that an undesired

crack will result from the scribing line forming means.

Furthermore, according to the substrate cutting
system, the first substrate supporting means is include a
plurality of cylindrical rollers. Thus, the substrate is

firmly supported.



20 line formng neans, there is no possibility that an

undesired crack will result fromscribing line neanspg/03/2007

Furthernore, according to the substrate cutting

system of the present inventiong the substrate MD031
supporting 25 neans is a plurality of belts, the

surface of the substrate is supported on a surface of

the belt conpared to when a cylindrical roller is

used. As a result, the substrate is stably supported.

30 Further accordln to t substrate cuttin
system of t eiiﬁaﬁﬁﬂﬁ i'nve |oﬁj“{ﬁ% r% %t ? OHEEraQe cutting

t r ansns s ot triesa recEm ts dingein ttiloa , dier eottabmonf trhrsmission

“'“%%£§% g%gﬁ?kt%heéﬁf5kﬁ*Eh&f%g}%gggggy%@ﬁﬂEﬁgrotation

pl ura t's Tn accordance

5 VDO 3AE \iiheh pitheald Ve meh cyd i ndird cgdatel 1ahe rigf @ceordpage with
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the 1fﬂé< ﬂl'b'v%&en‘if of hﬁué uBatpat er Py niRechbXatdh 48 Efamping

is rel eased, the substrate supporting device can be
usedmﬁ(ﬁhQI%Hhﬁﬁﬁﬂﬁeh@Y'ﬁﬁ@ £dpstigredenirgr LheFpbpased. the

aCC@Mﬁéﬁkéﬂétdﬂbﬁﬂﬁ&ﬁ@ﬁb%v@@btbaﬁ beyakea 8brtPLansporting
pres |nvent|on the circling speed of the

pl ur Qt%PQﬁ s is controlled so as to match the

noving speed of the scribing device guide body in the

Y direction Therefore

en the plurality of belt
moves in th&Y VQB F@8FFOnaccP BPurd i Qﬁ% ate Qutting
nOtSwumeuhefguusmmamen¢r1dwesti@ntfﬂxeputanycixmumfewentlal

th trat '
L1e spRaLEPiche PRuRal PRV Ide ViSHaRs XETIEAL £ 18 A o100
f or sengs rrsams tchhidre mpying wmﬂ the sdpitbimg device guide

und%§h§eﬂn1§h&ﬁ@%ﬁr@b%hoﬁeSL*ﬂeféfHEéh%ﬂﬁﬁf%ﬁbnﬂlﬁfﬂflty'of

form ng nmeans, Furthernore, according to
subSYiapdrégedi Prllexms meiest 1 Haep¥ é%’é‘rﬁcﬁlm%niipé plurality

whegrt Bo1$88008a s URST TS acHPRVH il $BE! 5QPsTRYLE or does
together with the novenent_ of the
not exert any force on the substrate. As a result, when a
vertical crackis createdwithin the substrate by the scribing
lineformihgmeans,thereiszu:possibilitythatenlundesired

crack will result from scribing line means.

Furthermore, according to the substrate cutting
system of the present invention, the substrate supporting
means is a plurality of belts, the surface of the substrate
is supported on a surface of the belt compared to when a
cylindrical roller is used. As a result, the substrate is

'stably supported.

Furthermore, according to the substrate cutting
system of the present invention, the rotation transmission
" means can select the direction of the circling movement or

'stopthecirclingmovementofpluralityofbeltsinaccordance



20 space, the second substrate supporting section

provi des assistance to support the portion of the 5¢/63/2007

substrate which is not supported by the first

substrate supporting section.. ;$hen the space is movedyy,3;
or both main surfaces are scribéd, the second

substrate supporting section does not rub the 25,

substrate or exert any force on the substrate.

Thergfa{ ene meRRMed tVE £héd a‘éreaC kThéréf &84 edn¥htdleEixation
the substrate by the scri g i ne formng, nmeans

t her® i d&& %19 by then St'L a510REEVIER +F aFRIGRTFD. the
r es ibdtvd aipperithngy deviee t@hMbBgusBaNSor 30ransporting
Furt rnDre agggrding to the substrate cutting

syst ‘ructure such that a space is provided

5 bet ween the scri bi ng device guide body and the second
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g e e L

the space i on
subsiysdem pE thaardsenthéniverdtioon theicachimsnsphed of the

Spa ﬁurjaﬁiggvtgﬁ 1945,1 “sb!cBch: é@gﬁf§5?§;u mQ@EH f@é%vn_ng

surtaces strate, secon strate

supsEeedngt e seaéelegrﬁﬁvz\c% guideshpdy rin éher Y figzection.

not rgxeLko2ay Jn@&&@&&f@n@y@@%@t&no&% £n fBEY direction,
when a vertical crack is created thin the substrate

by tHE BLIFBIABY #haidinang et Fubt Fap csHaS e oF does

possabki ékézyttahﬁt mwdﬁsm@%w@@&mJ | aAsesutésult pdhen a
orm

th bi rth
e CHRRE Gl el e e (RAVEERER #he YA UR b ke scribing
presgné fiorweimg mﬁnMEherhassmb@b’sau@llimgpmdﬂ ag undesired

neaQ%angvﬁls_lin éh PI rect I On% ].llll})e fd rf.l eSl'poS.Ltn[ q‘l: mears.
suppor?lng feans” goes™ "o % He St 14t % ot
not exert 15 any force on the substrate 90. As a

resul t, N d L he, e
resut, wh i FafH O L o r{&%&ﬂ& £62h8d sWokkikdtbN@utting
system of the present J_nventlon when the second substrate

supporting section moves together with the movement of the
space, the second substrate supporting section provides
assistance to support the portion of the substrate which
is not supperted by the first substrate supporting section.
When the space is moved or both main surfaces are scribed,
the second substrate supporting section does not rub the
substrate or exert any force on the substrate. Therefore,
when a vertical crack is created within the substrate by
"the scrib'ing line formiﬁg means, there is no possibility
" that an undesired crack will result from the scribing line

forming means.

Furthermore, according to the substrate cuttingr
system, with a structure such that a space is provided between
the scribing device guide body and the second substrate



form ng neans, there is no possibility that an

undesired crack will result fromthe scribing line 26/03/2007
form ng neans. 20 Furthernore, according to the

substrate cutting system the §4rst substrate MDO31
supporting nmeans is include a plurality of

cylindrical rollers. Thus, the substrate is firmy

supported. 25 Furthernore, according to the substrate

cutt sﬁgpo§y§ﬁ§rﬁant 1 BRe REREQNT o AYEOE 110N £ha Y@;@tedmon and
transm ssion can gflect t he dlrggtlon

r ot aFP%ﬁ”&‘F%FSﬁ %51151?‘89 ¥ 5he f&fxattﬁé’”p Y LTt VhSF the space
cyl i hdrmcadd redt |sﬁj‘131.blﬂ1gi(31@rgh’ifﬂtﬁ:m&dt lon bbehmMdenensurfaces
of t h ace case

Che SHOITS BRBS Bt e Win arPORCdOVI A 6 FBPRAEEnd (gt does

Ssubsmm‘atmlsulmmrsmmgm o cdamsbaoﬂrse@teﬁ:mr any force on the

trar%?l%ﬂ:élge tﬁg %”Péglgfq:e 2 gllxoaiglw?e%lca %}abkwj[.@s&reated
Furthernore, according to the substrate cutting
systiektloin tile pubsdma tienbantthen scriidipgt dine forming means,

ci rciyd &L qut h@'pos%ﬁ%ﬁ‘iﬂﬁg thg: Rl Lakkby ~8h é‘a)’éé}@@&'l‘iafesult

rollers is control sO0 as to match the novi ng speed

of tﬁfé"%c"rl}%lsrﬁ%%gcé% dO@rmipgd{perASthe Y
1pdirection. Therefore, when the plurality of
cylindrical rollers noves in the Y directio

plurality &PTEPPFREFPeaPCrOtdng dQedfots rllﬁ)t’f"ﬂée cutting
Subsiyistiein 0bf dogite @Qbsemﬁrtlﬁﬁ¥nfﬂﬁﬁﬁ @hdrhethe substrate
substrat e,

o1 R REARARE Bt Dy AL REOLEFT ithg g 3y s trate
f or mupgpordang, médres does ot pobditd subyttabe candoes not exert

und rac ro [
15 UnCSH e GE U LSS 0o PO LA TR s
systcendcdf 16 hergatesre mii thiwe ihieosibs tiea be) iyt rtateescrlblng line

SUp?%Eth% meandBaPHel-g fsthr§$é§¥bdi pflfﬁhttiﬁaun%e31red

surface of the sUbstrate is orted on a surface o
t he crack Uéﬁ‘éa%-’@ﬁui-‘é Hen EhecWFhGHlEalllF%lf‘é‘fmr%g means.
used. As a result, the substrate is

20 Furthermore, according to the substrate cutting
system, the first substrate supporting means is include a
plurality of cylindrical rollers. Thus, the substrate is

firmly supported.

25 _ Furthermore, according to the substrate cutting
system of the present invention, a rotation transmission
_meanscanselectthedirectionofrotationorstoptherotation
of the plurality of cylindrical rollers in accordance with

- the movement of the space. In this case, when the clamping

30 of the substrate by the fixation device is released, the

subStraté supporting device can be used for transporting

the substrate.



stably supported. 20 Furthernore, according to the

substrate cutting systemof the present invention, 26/03/2007

the rotation transm ssion neans can select the

direction of the circling novengnt. or stop the MDO31
circling novenent of plurality of belts in accordance

with the novenent of the space. Theref ore, when the
fixation 25 of the substrate by the fixation device is

rel eased, thirthiehsiordt, e fRPAiNNGdeshe esepdit betdisedtting

f t t th hst Furth

accotH T B8 HRE RARRRTARE Bt PR Lo CHFr e Brupfgrential
pr esepded péetite plurbid tyi mﬁldyngnﬁm&edlofollmrs is controlled
P! ur&LI ytc? g*?:%#‘t }ﬁé %nocﬁp' U gél gg SP tﬁ% éc? Oé;debiqcﬁ guide

movi ng -~ spee € SCri evice gul

5Y dibais imthemMMOMewhemfpwr aﬁhetly tfe péhrality of
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ts does not e su strate or does
not ce&@mllalﬁylﬁ@fic@oéherﬁed@%srtcrtat@b Ahegsubstrate or does

whemh@: eMREtl SRy £4186K drS tﬁ%eéﬁﬁgtﬁh%@' N Adhe sHBSiEatfhen a
by the scribing. line form ng neans, there is_nqg

pos S bicRy) Trastk HhHcuRasst by nche RUBF FFa e By th & $GrPing
t he 15¢id PG dd H€ah Sl MHGPARS. podaidiNGrDERat an undesired
accordi ng t_g t he sygs%rate cut\tj g %Xstem of the

pr eSERCHK W&t FBAVLE hEQM AETHPERL LTS PRE S of the
scribing line formng neans is transmtted to the 10

substrate by, Héﬁé‘;,fgmé hg SS I Suﬁs%:ot BRel %%Ssmrtatt%nc&ttlng

of the pressure orce’'to Pat'ehEcoe
r espystemeot Tthes preseatp nmmteotlor the (Stcbsfb!rm’ge |mpPorting

of h@§n§c.{é kgll gggkéfft% @%@eﬁgﬁgﬁg@% é‘%f%%r b'@ltxé 3§1ﬁ)strate

during the sc Ing C ernDre
accdsdruprestetieon ubsturface 1t iHie kAt amFpaned to when a

pr e%?ﬁlﬁ.n&f‘if@!ﬂi IYh1dP ihesease Adat Baisubshead®strate is
stably supported.

ol u'r?t%':ll,:r{ildtﬁ%age?bifgi'é %ve?s(sé_gg’ékt?r-%q?dl eczt_zlon N%%(]];pitli‘z‘?ality

Furthermore, according to the substrate cutting
system of the present invention, the rotation transmission
means can select the direction of the circling movement or
stop thecirclingmovement of plurality of belts in accordance
with the movement of the space. Therefore, when the fixation
of the substrate by the fixation device is released, the

- substrate supperting device can be used for transporting

fthe substrate.

Furthermore, according to the substrate cutting

| system of the present invention, the circling speed of the
plurality of belts is controlled so as to match the moving

speed of the scribing device guide body in the Y direction.

‘Therefore, when thepluralityofbeltmovesinthe¥Ydirection,



is a brittle substrate, when the steamis sprayed onto

the top and bottom surfaces of the substrate where 836/03/2007

scribing 20 line is forned, the heated noisture

infiltrates inside a vertical .rack of each scribing MDO31
line, and the vertical crack extends due to the

expanding force. As a result, the substrate can be

cut. 25 Furthernore, according to the substrate

cuttting paxsienPlod BRirRkeasst hovanil Ghe Subs@rdte or does
substrate-adhered_ material renpval neans_is provided

in ofYereHT WAPYL RETESPOR P SYPEERASErf L2 dresttd - when a
substéert BraStLadk S GMaARtvDthid fite bapsand tehs t1d $OMibing

f i the subsirat d the 30 nj st the .
Cop GHE £ RETBB0 FERISLY FACE T Koo SHBLL O SPagah Waesired

Sconpdmtait ywirldnoweehlaf tfatont fihes sbstibdhg I4neuforming means.

Therefore, there is no need to provide a device having

a special anti-water neans for the next step.

26/ 03/ 2007 FurZzBermuD@3l akgoridéngote, Herosubsigrate tgretting
subsiy Al Gt Eh@gpréé‘éﬁ? r@.rﬂfe&f{forﬂr &35 iltg\éeﬁi:éggure force

the flow of dry gas i1s fornmed 1n the fluid |ead-in
pat IPT thhe §cFigd@dhdilng GRFMORE Jeane ohpr EEaeemihted to the

10 di 1 Q&fs¥RaRer BeNEsGHbanbOst oo MYESS, ShéeetifénDitance of
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the substrate. The fluid material adhered to top, and

bot O RIFIHESEOF e f8 hersisiina iasbsT RS weeROrREVe - Thus,

]g:ry_tgas lﬂm(?bheef Iﬂdxﬁ;el mﬁ&@:ﬁil&iﬂg_t h.o&lﬂd ioF gi_l'ledleﬁbﬂjﬂ)jld@ﬁ line
ui .ead- out pat 0S ectional .area is |arger

t haf OERARO.PS3Bs e FhtSrasdddten AB5ERT TRE Gry: gusy can be

di f thaededn the fluid |ead-out path forns the fl ow

whi ch acconpanies the fluid adhered material in msty

state and noves away fromtop and bottom surfaces of
t he subst r afertherngorée aatdrdimdgatestheThwdstradedrguntting

. : ; iy .
A R R
| eads qutbrifdtlie suhsitansee, vher the stiegn ighsptayed Qe the

t opr@P L@t Bom surfaces of the substrate where a scribing
line is formed, the heated moisture infiltrates inside a
vertical crack of each scribing line, and the vertical crack
extends due to the expanding force. As a result, the

substrate can be cut.

Furthermore, according to the substrate cutting

- system of the present invention, since a substrate-adhered
material removal means is provided in order to dry the top
and bottom surfaces of the substrate, steam is sprayed on
 the top and the bottom surfaces of the substrate, andr the
rﬁoisture on the top and the bottom surfaces of the substrate
can be completely removed after the substrate is .cut.
_Thérefore, there is no need to provide a device having a

special anti-water means for the next step.



surfaces of the substrate does not condense and is

mxed into the fluid so as to reduce the size of the26/03/2007

material (msty, fineness), whereby the materia

adhered to the substrate 20 is,menoved. As a result, yno3q
both sides of the substrate can be conpletely dried.
Furthernore, according to the substrate cutting

system of the present invention, a wall surface is

arranged 25 on a position facing an air knife unit

such that the cross-sectional area of the fluid

| ead- out patfFELRGEr FWEATHRES GrdsHe TP DAt BRETing

of thgsddmbd tieagreésepatifventhos, ft::l—hﬁfpbf%imj'}zgds is formed
row. u ea

Lot B o ph  1haTp oA hy o the Wiy gais b&thd Pigormiy
5Thercafm);ﬁ$sstém fhow shiesth tafort hpefpandimun]:azeas;e ithe moving
one shot %i:l ?ﬁ%r ounl%s{tﬁ:e 1:t apaj% % (E rl{a% 'arigahﬁgred to

adher edec B om surface
t he mybendabettpm surfdwens |orfctbasedb825¢t)@/mmlxed with the

cutt |l ﬁ‘ ggrmegﬂ@ﬁuhacl%qdduﬁg hen'difa Siléb@ttli&‘éég to the fluid

systenlo e present I nventi on alr
supp@aa-it Pedhi Bheseneeekiond k%R d S desasti *e‘han that of

10 ad] 4g{"eRL i @EaBE M Gib th AdirHS! ér&@a@'c‘ﬁ@fﬁm bat veereluid
air knife bodies and the correspondi ng and bott

sur fl&@8s optt méhséewaiteeugmg "Rheh Erecipanion e Fluid
whi clineseudr savBenal hie flibic¢ @@@ﬁ@?arimmeugb avid},e fidowi Hop and

ety of T SR ) TN, qyeeeces

t heThi@,stthat day egad-ust bempnessedcnomhmglumdt bhead-in path,
15 subgtr te CUtH: Omgugﬁgscf S{n%;gs J_shglzpf\?sc‘%&tln 1g ?5.{198 lead-out

t he cfjear ance a nmeans rncludes e
bodpeﬂ&handl'lhanefuaref thevmdm:rmaﬂg afiheyed Ubthhetant apdilpttom

bOd'sgi*ngQ% g!f' Rt Qﬁbé&ﬂé Q%@Sc st[c-paénd the mixea
odl es Ccan oscli ate etmeen t astic .

bodiiato the £luid so as to reduce the size of the material (misty,

fineness), whereby the material adhered to the substrate

20 is removed. As a result, both sides of the substrate can

be completely dried.

Furthermore, according to the substrate cuttihg

system of the present invention, a wall surface is arranged

25 on a position facing an air knife unit such that the
cross-sectional area of the fluid lead-out path is larger
~than the cross-sectional area of the fluid lead-in path.
Thus, the pressurized f£luid gushes out from the narrow £luid
lead-in path to the wide fluid lead-out path with a great

30  force. Therefore, the flow speed of the fluid increase in
one shot. Asaresult, thecapability of removing the adhered
material from the top and bottom surfaces of the sz:_lbstrate

is further increased.



and the respective main surfaces (top or/and bottom

surfaces, and the lamnar flow form ng faces facing 26/03/2007
the respective top and bottom surfaces of the

substrate, forming portions 20 of the fluid lead-in  yng31

path on one side surface of the respective air knife

mai N bodi es and passing the fluid in lamnar flow

between the lanminar flow fornming faces and the

respective top and bottom surfaces of the substrate

Thus, the lamnar flow passes_ through the fl uj

| ead-i n pat HFYHHRGTMOL f o AP35 T6h 1’(Ghetl'l‘ean"t:"‘f'tl?:t'f'tIFEHE)?N cutting

forngvgtémces ane thedaspechi-gptionp, aad baiidfen supporting
surfaces, of t

b te ] t
o oSt L Pis SPELEHR A rRECR R THPTS Ll 2T RlpHE means whion
5sur fatjasstmfthdﬂecseldmsamm ebefheenompressive Iopdieg &nd the

t he (%ﬁ%%?o&lﬁ%%f 5p a)nﬁéb&%%ﬁ ?%rEQSeQ'Jf SUNS %bg%g‘ %2 using

upwar ative press
f or tdte Vapting efifecgiwhich oecmayvhe@sm F énld mae@)esattlerough

bal Iq{ifs?qflda‘ﬁ eé&sﬂlxtq l'Pe fﬂ'x d t:ﬁé‘q%lé'hra(f@éqchﬁ by stably

eas created, the f havi ngh
appr"t%é'if’fﬁa?lét@tﬂ @YuﬁldﬁQFh?@EaEEebBPtﬂEéﬂgFhén%u'F &n¥ee of the
10 bodi®$HA6/433/.2007 - 25 - MDO31l and the main surfaces

of the substrate in a direction perpendicular to the

novi ng direction of the substrate. Furthernore,

accordi ng teutchnesmbﬁé raaecenatthggta Thet eusftriate cutting

present [ nvg %I on e.air d| e

P TR e E Hhe Bndr s dkatdoa FReuerrararee adjustment
for medmst:he:ltﬂiqs ghbas istehdili g s fandWsarad rengf 1 dne £blrmiidg faces,

15 | 2050001 ot 384880 SIS ABKE LA I Rld) eg quoh that

surface o e su aci
dryithg @fr khafe lbb»s’lueatcmn Qecmﬂ.aherhm:meena‘dmeélaﬂglsdmdles

t heaﬁﬁbc?ﬁé' %E%&@E:E}é]lgalﬁ%%&%@c%f (tﬂ?p fo&%‘hgttom) surgfaces

i nvention, ut unit substrate’is ‘retrieve usin
the@dbéﬁhﬁaﬂéﬂlé@@? yEew fewmiey fees faqlng ’fé@sy-‘etsavectlve

pasﬁobh&lé URdo BukhBet Ner 48\ s8bERtatBe forming portions

20 of the fluid lead-in path on one side surface of the respective
air knife main bodies and passing the fluid in laminar flow
between the laminar flow forming faces and the respective

top and bottom surfaces of the substrate. Thus, the laminar

flow passes through the fluid lead-in path which is formed

25 on the laminar flow forming faces and the respective top
" and bottom surfaces of the substrate. As a result, negative
pressure is created in the vicinity of the main surfaces

" of the substrate. The compressive spring of the elastic
bodies for hol'ding the airknife bodies upward (holding force)

30 and the negative pressure for attracting the air knife body
{suction force) are balanced. Asaresult, the fiuidlead-in

path 1is easily created, the ‘fluid lead-in path having
approximately a uniform shape between the air knife bodies



15 next step. Furthernore, according to the substrate

cutting systemof the present invention, the 26/03/2007

substrate carry-out device includes at |east one
carry-out robot which includes 20 the substrate MDO31
rotation neans and the substrat®@ circling means. The
substrate rotation neans rotates the substrate hol ding
nmeans around the first axis and the substrate circling

nmeang, q CaHaesaline Hsidal eoﬁokﬂén%uggﬁﬂﬁtéo il £l 8irection

around the second axis. Thus, the substrate carry-out

“devi perrenficEisndid e Meying disectigBsPEathet ﬁuPﬁErate

next step with a desired attitude on a plane where
the substrate is transported and can simultaneously

transport t HOTdHeTEeRst r AP 2% 1 difte ySURTTLRT et ting

s5for ¢ferdmesi sﬁ@@)re%@nl?cumh@ﬁﬁm;e Aees dingdifd bedies are
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substrate cuttin tem.of the present jnventi
Shorrrnget Eep oo stk S1o8 vhta et Beat PEE e Slrmea, the
nmeansryr@st beead ity i fighwaperlanighhef flhe Isdibioddt path so as

?I rzgl I_n neﬁavparsyogr?mgtglnneb rgg'%ss% rf {%rogfyt]-?éjgu%@tggl %Ooghereby

substtacitld tad inige thex drytiag O\ﬁn theasdbstrateattitude on
a plane where the substrate is transported. 5

Furthernore, according to the substrate cutting
system of t Fershesmare| nReFOrAngt ke (et Sé{]'-}?éﬁadieb cutting

can fgteaftbraknad geakesd @h%hﬂﬁsnonaacﬁf ansperd@sOrate is
plane such that the movi ng range of a robot grml
s

ni niGAtEd@vedobr s R e, %&ada%gaf?syfﬂ&t BY¥{FEt e THUS.
cut tiithg s &ﬁ%ﬁreﬁbOﬁakbetﬁéegﬁﬂktrmi@rkbiﬂn tHd alamveneiir the
of the ro? arm can be mnim zed. Furthernore,

acc &Pt n§“P8-the substrate cutting 15 system of the
present invention, the attitude of a unit substrate

on a transpp&%eﬁé&rﬂo (Iaangclcgr&% 'ltx %ﬁ% substrate cutting
system of the present invention, the substrate carry-out
device includes at least one carry-out robot which includes
the substrate rotation means and the substrate circlingmeans.
The substrate rotation means rotates the substrate holding
means around the first axis and the substrate circling means
causes the substrate holdingmeans to circle around the second
axis. Thus, the substrate carry-out device can transport
~ the cutunit substrate to the next stepwithadesiredattitude
on a plane where the substrate is transported and can
~simultaneously transport the cut substrate to a plurality

of devices for the next step.

Furthermore, according to the substrate cutting
system of the present invention, when the rotation operation
of substrate rotation means and the circling operation of

the substrate circling means are combined, the carry-out



Furt hernore, according to the substrate cutting

system of the present invention, the unit substrate 26/03/2007

can be 20 easily set at a desired attitude on a
transportation plane. Furthermge, according to the pypg3z
substrate cutting systemof the present invention,

when it is necessary to invert the substrate (invert

the sides of a unit panel) for 25 a device of the
neXtr(‘SjE@lp,cahttﬁéngﬁﬁftytﬁ@&dkaﬁhiflé;ﬁlﬂ%&meeto thhe next step
according to the substrate cutti system t he .
pr esEht? i hPEFEEES agi%ﬁééldﬁhgnsﬁggt%ﬂft é”%leére %&‘ i PPBREGRate 1s
on ttweadspattesiibstrate supporting section before 30
scribing lines are forned. Thus, scribing lines can be
accurately forned along lines to be scribed on the top

5and bot t omFsunthegewref, tdreondisgr dioe 1264 03MROOTate Qytting
. Jwbkhﬁﬁgggf?%&% q_rnQ/'e%Qibﬁ,tPﬁeW Mfstrate can be
em e p t he

cutting ~ syst )resent invention, )

pl uresti tat of dpadmed akddsugei on Aebbanspprf§tian plane such
recaing e RSP ngOWet BeroBbeVAESHS 1 8t RPn#Rzed.
stably lift the substrate so as to position. 5 the
substrate. Furthernore, according to the substrate

1ocutting syshefhekimbhe,Paesertiihgvent ittid dutsittite cutting
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substrate is firm recei ved and pgssed on by the

o LRSSt OF Vi R SR LT EBH OR0 FRA dO VRS i 8P e, Tobot
accarti egnt bet hensmhgkdate cutting system of the

present invention, adsorption shafts of the plurality

of vacuum adsorption heads are slightly novable 15 in

its axial dFuetbheomomad ercardinectpomhei agdrslirate tdwtting
ax! 8l ALhOGE Ol 31'}_%5%!?% 433hicih! Y tAUPRAL Q%R0 S a unit
to nove  accordingly. us, the adsorption pad can
firsupshortiet b asbbsnsnettihior @raracks weadihe &l n
surface of the substrate even if there is a presence

of undul ati ons or bendi ngs on - .
Furthermore, according to the substrate cutting

system of the present invention, the unit substrate can be

easily set at a desired attitude on a transportation plane.

Furthermore, according to the substrate cutting
system of the present invention, when it is necessary to
invert the substrate (invert the sides of a unit panel)} for

a device of the next step, it is easily handled.

Furthermore, according to the substrate cutting
:system of the present invention, since the substrate is
positioned on the first substrate supporting section before
scribing lines are formed. Thus, scribing lines can be
accurately formed along lines to be scribed on the top and

_bottom surfaces of the substrate



20 the substrate. Furthernore, according to the

substrate cutting systemof the present invention, 26/03/2007

the adsorption pad of the vacuum adsorption head is
returned to a state, due a restaring 25 force of the MDO31
spring, in which the adsorption‘face of the

adsorption pad virtually faces directly downward

before the adsorption pad adsorbs the substrate and

when the adsQiptiddmnordad RR¥AIS H P ke t Bbstrate cutting
substrate. Thus, when the adsorption pad adsorbs the
subst¥sian QﬁuﬁhﬁlR¥Qﬁ§nﬂo§§VBPFFP? t f&f PhEr3hity of vacuum

ads of i d it IR HeAdEe s i BAPIRS k@cbﬁ@esﬂbétélﬂiﬁrﬁt@ Ftom the
does not fail to adsorb the substrate. Furtherno

acc R HPIHS AR b telte LA ThRySEBFEERSEEP 29 i’2’8“’51"3“”1

5 MDOXhes aitaiarftd he present invention, the conpressed
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air is caused to gush out fromthe respective
adsor ption pads of the vacuum adsorption heads, and
t he adsor pt Furthadsofrel, | awcondihgt itensthersissidralys @ftting

the g:Eechde regeltx@%.n ttEI'.E)h {ﬂg%%t g—lli‘t?s?rate lis firmly

conmp essed alr ves o nmai'nfarn the interva
congegetived ard mtsaealacpn ban e péupedd tyhef yasgupaadsorption

and pthgsadsorption pads. Thus, the flow of air
bet ween the substrate and the adsorption pads becones
a lamnar flow, and the interval between the

substrate apgdrtheradser phb@@r@ﬂﬂé b€ tiRl rglﬂjmtbo cutting
constant. As a result, the substrate_.is not

and S¥gHeMpRE A ERG RERTISP th dTVERSAoR - PGFPFBF&BPeShg&S of the

accondira@ity bhevacibai rafsdrpttibnngeadysaes olidiely movable
undesi red portiqns r

t
P R her Erel ‘e mhe 2hhe: faretEiRh il daaiy ¥b the
r emaxddl dHurddierory andemreoeiljaagld:allinemmpmmea’t g0 as to move

cut re ' t :
o EbPRraEEET, Ol LR BV el Errmyy nota e
exesubshrahe igudrtartanceMictletbe main surface of the substrate

even if there is a presence of undulations or bendings on

the substrate.

FPurthermore, according fto the substrate cutting
system of the present invention, the adsorption pad of the
vacuum adsorption head is returned toastate, due arestoring
force of the spring, in which the adsorption face of the
adsorption pad virtually faces directly downward before the

-~ adsorption pad adsorbs the substrate and when the adsorption
pad stops adsorbing the substrate. Thus, when theadsorption
pad adsorbs the substrate, there is no possibility that the

-adsorption pad causes damages to the substrate and it does
not fail to adsorb the substrate.

Furthermore, according to the substrate cutting



when a vertical crack is created within the substrate

by scribing line form ng nmeans, there is no
possibility that an undesired crack will result from 26/03/2007
the scribing line formng neang 25 Furthernore, MDO31

according to the substrate cutting systemof the

present invention, the substrate is not rubbed and

any force does not exert on the substrate. Therefore,

\Aherh&asw&ﬁ bicaale sFrasdnt $noERRLEH , WHESmpFes S8ibsif dlsecaused
scribing line form ng neans, there

poss% spﬁpyottfhgrom Ehe FRRAS T Lt & AGSRTREL PR RS OF g yacuum
t he &tddbp bl heeds paAtinghe ARAOSpt 26h BIARABA Low 29dulations

Substs 5Ea0 AR TR P e BERCo CoEn(ei b RAERCt. The

5 not heymprsadrsid al e mofres swhastoomatintaimitherindlerval constant,
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sub a&S%eg(rséb%&glfdbeweS@%@ts Blordddle! hd'$Rd é&éor tion

an adnesi ve,
indulests onghase thedlew P ohe bebvded s ﬁ@bstrate and the

Subt%{g tildh padsSubsbhakea Cﬂsﬁmarsaf%ﬁma@&om@lﬂgterval

esent invention, each scribing 'l ne formn
gi-éa:l_ned

nea@@wns*éla@ FabshEatarG hhe G068 RidiaPREs REEHma i

und ol ios . anfls kepdinps, dhd BapsubstEal£n60 @onddged and can
bal ance 10 the [ oad agélled to each scribing line

f or WenGCFERS eI PR “e8RR%0t her . Thus, the scri bing
line form ng neans can be effectively applied to

cutting the_bonded nother substrat cordln .
Substrate nERGFEFBP TRy AERAFARE. To) drg aneitastel pyrting
subsysabmdﬁxnepwm$mmtEdventaodewmdesﬁmedpmhalmamr&maining

| at §Fr 31%\19."?: ) s%g%%egf grtl %%%mf 35 4 btéq:q:aci:lét agxn't;e easily

sub 2] can € chi n1cro I'ssure ca
creztmdveds a result a crack resulting fromthe chip
or the fissure can extend in the entire unit

substrate and damage .
Furthermore, according to the substrate cutting

system of the present invention, the substrate is not rubbed
and any force does not exert onA the substrate. Therefore,
when a vertical crack is created within the substrate by
scribing line forming means, there is no possibility that

an undesired crack will result from the scribing line forming

means.

Furthermore, according to the substrate cutting

system of the present invention, the substrate is not rubbed

~and any force does not exert on the substrate. Therefore,
when a vertical crack is created within the substrate by

'scribing line forming means, there is no possibility that
an undesired crack will result £rom the si::ribing line forming

means.
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20 the substrate. However, a chanfering systemis

connected to the substrate cutting systen1accord|ng 26/03/2007

to the present invention so as to chanfer end face

of the unit substrate. Thus,- i2b is possible to MD031
prevent the damage to the substrate. 25 According to a
substrate manufacturing apparatus, powder (cullet

powder) created when the substrate is cut into the

uni t substr dises2 daonges mniedhegp subdtarteoffohewhich mother
substate - and a%sb&mﬁ!é Y adh [PRIPd RS HBhbed mother

substrate. However ection S{St emils

conretisdiFate .t fer sy E Lt Bhe s@teriglsthedmaieagredonded

be al) eddh dehest anadebeabeinebhean Sps! rad difadh bya using
scratch or cut of the electrode) at an early stag

Thu@ AP eEISE - f BEPERBIGNPRIsHBLR+AEEORH al?ﬁ‘arﬁﬁ%ﬂziiffﬂ gn the
can dee@dmseﬂeﬂﬁﬁw_e@@& ‘I3@he MEOSirdbencet €ilig system

t bst t ted.t d t he . \
no ATPRRE: Sa ad RS E s h el o S8ach? sprdbipg, Line

uni osuliaygr méans am‘amesazfmb:ep atheagdbatrbate oif i sstoeiaade with

5 benG! G P /85 Al £8Uh by pBs AR LABULELDY L/ QI bAS ance

chip ssSure can ex 6> 6NTIT 6 uni
subsheal@adw@pldadag@ edvh sgbdbinpelindofieymipg means facing
accaLahNgehOr! h%%fébs%ét Gc %nfﬂLHfr:;aﬂHé'fwn@ﬁ&grn?é&i?s Uan be
t he present 1 nvention, cha ing system]
conﬁ@’é?éﬁltfélf O SR ttatCéltcﬁjﬂg Re nslyétwla%msm;ate
to the present invention so as to chanfer end faces

of the unit_substrate. Thus IS possible to

prevent thePrSRARRNS & Pres‘éngFFE? dnanfaGtiHpg gpparatus,

subghéat & GROUIRDE WK APRar 8 Ussansbarite@elo @Cdevalce for

er) create en e substrate is cut to t
o PE& BEET dod AR Sbey nan BHOE.PF b G14 (fise OF the cut
subsihiat eulbeictd scan e:ﬂt:rp;ckai farrdred maerbh€iggutre cab be
substra However

di h b .
ek Sa, AR SR RE OB Pk AT N AT She e or

[ nsﬂwfneausymxﬁerﬁbmndﬂteeelntlre unit substrate and damage
the substrate. However, a chamfering system is connected
to the substrate cutting system according to the present
invention so as to chamfer end faces of the unit substrate.

Thus, it is possible to prevent the damage to the substrate.

According to a substrate manufacturing apparatus,
powder (cullet powder) created when the substrate is cut
into the unit substrates damages the top surface of the
substrate and cuts an electrode formed on the unit substrate.
However, the inspection system is connected to the substrate

_ cutting system so as to be able to detect a defect in the
‘substrate (e.g., a scratch or cut of the electrode) at an
-early stage. Thus, the cost for the unit substrate in

manufacture can be reduced.



20 to the substrate cutting systemso as to be able to

detect a defect in the substrate (e.g., a scratch oryg/03/2007
cut of the electrode) at an early stage. Thus, the

cost for the unit substrate 4 momnufacture can be MDO31
reduced. 25 According to a substrate cutting nethod, a

first scribing line and a second scribing line are

formed without stopping the novenent of pressure onto

the nother substrate. Thus the scribing processing

tlneforfo t e :

The scri bing %gs o?lgrﬁgeL on t llét% J%ﬁ;trq%é%% Igt%trgét;ea device

can Peevim newt oot ﬁ@rtegubtﬁpat@nmdﬂﬁ e mp emd fggeapt the
- ext egpaly{ACth st ate c%ﬂebgoc\!ﬁ:['i%Ed nd Qaem%.@i%t Fak8ure cab

supporting device). Furthernore, since the nother
5 subsk® dt%eatedin| ARepyresub. cutCramo reRs dingpfeom the chip

por td©nhe?849362804an -e:¥lend N@Ogﬂe%ﬁtﬂ%ﬁﬁfﬂ’ﬂ Rgbkleate and
scribing lines, it is unlikely that a

obl |%%I’é3%tthtea%%b%?rﬁ% | ﬁ?é’%elrl ‘é"%?@é‘ﬁ‘got%ﬁhet figbstrate
cut rﬁaﬁm‘adﬁuﬁﬂm@ Uaippasalabr abe o Wiieslenst eamveation, a

sprayed t he steamunit sect. o Furth
e R o SRS i damtsis e | SfdE fre cutting
10 scr idyatgenl enesriidngeto drhe Iperelsahlhelmsenbsimatse) ias to chamfer

unl '%%ed Xfatc%sbgfcflfleb %%Efrom%lt@ fa‘i‘ Qs E'EelHDg%!r?Séible to

substrate I's prévén elng cut into la

t hapmsveaduihet dam@gewsodihengubstnithg- the scri bi ng

lines. Thus, it is unlikely that a chip, an oblique

cut face or the like will be created on the cut faces

of the N unPecerdingates &S tiRitenmanBiartpsing ragraratus,

15 by theagskeapunkt §Sﬁhé9'j‘ ciéafél&tth%m&e APEOFFL 1Y is cut
to a substrate cuttin a flrst scribing |ine

and 1AteethRd Wt SRS R Sa demeg e e (ORI TA0E OF the

st oppbB@rhhe dﬁﬂ/@ﬁﬁﬁfanoél@cﬁ'@ﬁ@dﬁ €obméq dIhEhéTuhliQrsubstrate -
substrate. Thus & crlblngbg{oce55|n tinme for

for H&ver according o the s rate man facturlng apparatus

of the present invention, the inspection system is connected

20 to the substrate cutting system so as to be able to detect

a defect in the substrate (e.g., a scratch or cut of the

electrode) at an early stage. Thus, the cost for the unit

substrate in manufacture can be reduced.

25 According to a substrate cutting method, a first
- scribing line and a second scribing line are formed without
stopping the movement of pressure onto the mother substrate.

Thus, the scribing processing time for forming the scribing

lines canbe reduced. The scribinglines formedon themother

30 substrate can prevent the mother substrate from being cut
by an externai factor (e.g., the movement of the substrate
supperting device). Furthermore, since the mother

. substrate is unlikely to be cut into two or more portions



the scribing Iines can be reduced. The scribing |Iines

formed 20 on the nother substrate are unlikely to be 26/03/2007

cut an external factor (e.g., the novenment of the
substrate supporting device)- 3Ehus, since the nother Mpo31
substrate is unlikely to be cut into two or nore

portions during formng the scribing lines, it is

unlikely that a chip, an oblique cut face or 25 the

| i kedwiring b#oxowiest echeorsdtidiqg ifiaess dft tiseunpikely that a
subs e MWhj € [ . e

ani t5Et 255, O, e 300 B0 b 1, B PBFRated on
cut t thgycnbtface s of the snigcvbsitmetie oretanbighsdegmdis sprayed
scri ng,d i V688 6 "Bl 43% W t hout st opping the

noverient of pressure onto the nother substrate. Thus,

Sthe scribing processing tine for forming the scribing
lines can bheeduerde, iR f@aldutet daaf@me t Gy method,

the npt her substrate are unljikely to be cut by an te i
ext etiffle 35L08FOHBINg Lines fopget B the mﬂﬁfé,r §Ppgtrate is
t he yHItihey1 Stb skrAiteb e an dxtgimilenietior f theneiley debstrate

t into t Ay dur | f i h
Cor 14 mpemiensea o BineyERs EhED“heBhis aah OB auer to

10 cut thwacéuping Fedriike thé Iscrdbingat etkon Thascuit fisceslikely
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O Ildla il SURSLE P4 §u @R POLEILSLEAM L Re SAIAYBE Meatea
t he Steam urﬁt sectl on. urthernor e, accordlngtoa
substr she cut tfagpswithsle Noimide subsdgatesoangot weich steam

mot her s?%%ﬁab§r e’ §HaRIuINENsd0: bRe Ot her
substrate i's préssed by the scribing Iine formng
nmeans, abrasion of the scribing line form ng neans can

be supprepaetneAn6Lt daRdoraiagPebiBEeratkidit@ingmethod,
nmet hod, the pressure. 15 onto the nother substrate Cﬁg) a
be AobLESERIFHHAI LABSSAG B AGCOPARCTRIRG HdPEnGTE HPT™e
firgtitdouecttoppang tie nssfdnldinty ofi peeskarbeohvonete mother
al ong. the seco di rection e _connected by. .a curyv .
ThuSTOBARAGE t o'kt WEr PEFAGEY RF G fdliRetof Torming
the scribing lines can be reduced. The scribing lines formed
on the mother substrate are unlikely to be cut an external
factor (e.g., the movement of the substrate supporting
device). Thus, since the mother substrate is unlikely to
be cut into two or more portions during forming the scribing
‘lines, it is unlikely that a chip, an oblique cut face or
the like will be created on the cut faces of the unit substrate

onto which steam is sprayed by the steam unit section.

Furthermore, according to a substrate cuttingmethod,

a first scribing line and a second scribing line are formed
without 'stopping the movement of pressure onto the mother
substrate. Thus, the scribing'processing time for forming

: ~the scribing lines canbe reduced. The scribing lines formed

on the mother substrate are unlikely to be cut by an external



can be reduced, the damage being created when the

direction 20 of each scribing line formng neans is 26/03/2007

changed fromthe first direction to the second

direction. According to a subhsihate cutting nethod, MDO31
the substrate supporting device is noved together

wWth the pair 25 of scribing line . form ng neans.

Thus, a scribing line is forned at a desired | ocation

and ﬁo:bféitlmu&at enhaé Shib Skdiier stAstheteucanhbé epideented

D0 b TG B, PRI RaSaP e P BL s £orming
Accotitk rsg:r.tldnmgs Lbstes at:et oui undgkedyhbiatwhehiphean oblique
SUbSéL{@tfeaciu%qprtt gilg:%v kﬂgﬁ%lr E{a??¥8%g &no th% t faces of

f orcée wh exer s on th erlal substrate

5is s&lppuesﬂ;eﬂubérhmte onttoj ghpok sitidam tie spppyed St hbe steam
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creqh{qﬂ undeS|red crack 26/03/2007 - 33 -
NDOBlJ( orlzont crack) when a scribing line is
formed. The substrate cutting systemaccording to the

present i p¥eRhie@hoks, %@%@aan@ft&&ws%a%%uxtmgmethod
performngacuttln rocessi ng in two directi

or t fIgERalP TS S¥&eh Bt AorhBnToRRSE OFFAREE Bk (Linreduced when

sur frhessotihet RRILSHRSEA £ pekBedey Sk sdMGibidlg 1 hRe forming

OB SRS L LS DA HR R AOHEAH Y e

substupptressed.hel d by clanp devices and is supported
by a substrate 10 supporting device which slides in
accordance with to the novenent of a cutting guide
body. Thus, Acheréizgtghsuhstﬂﬁﬁagmtsyagmﬁtbaﬂ lfhe pressure

redyged. cialflofnya 19t o aBcR&hat th bi
ef f ect ?v y it 1%1%%5 £ %I TR aRepat e fgribing
Fi gliaelfommed gdoggethe Farftedisentianiand thesseitpg line
a SEBSBéaksrﬁé’&taﬂSn§Y§ﬂ@f%éc&§&C&ﬂéh9tidh BRodomictkd by
of the present invention. 20
a curve. Thus, damage to each scribing line forming means
can be reduced, the damage being created when the direction
of each scribing line forming means is changed from the first

direction to the second direction.

According to a substrate cutting method, the
substrate supporting device is moved together with the pair
of scribing line forming means. Thus, a scribing line is

" ‘formed at a desired location and a brittle material substrate
can be cut while the brittle material substrate is partially
supported without bending the brittle material substrate.

According to a substrate cutting method, when the
substrate supportingdevice is moved, an external force which
exertsonthebrittlematerial substrate is suppressed. Thus,

it is possible to suppress the creation of an unde_sired crack



Figure 2 is a perspective view schematically show ng

the substrate cutting system1 when viewed from 26/03/2007

another direction. 25 Figure 3 is a perspective view
schematically showi ng enl argeds nportant constituentsSupgsi
of the substrate cutting system1l. Figure 4 is a
perspective view schematically show ng 30 other

enl arged i nportant constituents of the substrate

cut t { gk BySi €Al rddkuidedAa Scxriviay flaneexpl Abnined. a
carry-out robot 26/03/2007 - 34 - MD0O31 140 of a
substrate carry-out device 80. Figure 5Bis a view for

expl ai ni ng the: Ergtyraoid cuobibig sjtdﬁemﬁcbhed$ubm1meepresent

co M PR GRSl  cyrsns
5f or peques sing Jtrhetwe)aldﬂyre@monsbgrthmos@b tEi gaek sEher on
' S a1 ngfaq{d 85@4:&{1 Q'uQ‘QaEQ% &J_ﬂ'i:fll‘, &iﬂsﬂr%b:%th.@lggne]s%ttlng

gure S a side view sh ovmng first substrate
supmﬁ thegubsirapeeingedimsuhat5abe chat dngavsfegigccording

devitee tn8lprdd ¥ entehtidnliadta ¥t§ﬂb§ﬁ§é\4ﬂl&tatﬁbr§ibstrate
substrate | 20 supporting sectign when viewe

scr i ﬁ@léewcglaﬁlpdee‘fbsaﬁ and; {8 FPPRPALRLS b‘%ﬁf Ay gbs trate
10 CUt tdupportin@MadtvibegWhech k$idebl oskadt@gdaire with to the

hemat Ll h | yt ded
SobBPraE B or g gl pes: gl Helfls s dne entire
cut tsiyisg ety shanbd. réduped, G aavsirdetyi e showtrgtehecan be
clut %%e% Iv‘ely cut.

15 BREIF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view schematically showing
a substrate cutting system 1 according to Embodiment 1 of
the present invention.

20
Figure 2 is a perspective view schematically showing

the substrate cutting system 1 when viewed from another

direction.

25 Figure 3 is a perspective view schematically showing

enlarged important constituents of the substrate cutting

system 1.

Figure 4 is a perspective view schematically showing
30 other enlarged important constituents of the substrate

cutting system 1.

Figure 5A is a view for explaining a carry-out robot



Figure 10 is a front view showi ng inportant 30
constituents of a steamunit section of the substrate
cutting systeml1l. Figure 11 is a side cross-secti ona%6/03/2007
view partially 26/03/2007 - _334-_MDO31 showing the wmpp31
structure of a steanmunit of the steanunit section.
Figure 12 is a perspective view showi ng the structure
of a clanp device provided in the substrate cutting
systero o b aubsexpla aangytbatogetratéosot her eof .
Figure 13 is a perspective view showi ng the structure
of the clanp device provided in the substrate cutting
system 1 aRdgexpl5® 1s ayikwef @pexplatmindehechrrifout robot
Pl Oufy £ 1567 SR Ui EWoSDOW 0o g CxAIPR . of @

ead p € bs

cut t'er rovi 'n-a’s rate cutting device of

5the substrate cutting system 1. 15 Figure 15 is a
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front view %E@M%d - %ma&ff&pa%hsysmﬁa a95a5:99~<t:u1é robot

cutter head. Figure 16 1s a front view show ng anot her
exa®®0e of the cutter head provided in the substrate
cutting device. 20 Figure 17 is a schematical plan

view for explaining . the operation of the substrate
cutting sysfafpqe 5%19%@81% for exRIdHRY BAF CRFAN -grEgOPot
for segpl aining 25 the operation of the substrate

cutting system1l. Figure 19 a diagram showi ng a

scribing pattern when a substrate is scribed in the
substrat e cpigung5RysiemewIriaxnitairidthg shecbrokeaut robot
crogﬁbsecti onal view showng the structure of the

vaclum adsor pti on head 600. Figure 21 is a

cross-sectional view show ng the 26/ 03/ 2007

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

80.

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

body's side of the substrate cutting system 1.

Figure 8 is a block diagram schematically showing
a clutch unit provided on a substrate supporting section

of the substrate cutting system 1.
Figure 9 is a side view showing the clutch unit.

Figure 10 is a front view showing important
constituents of a steamunit section of the substrate cutting

_system 1.

Figure 11 is a side cross-sectional view partially



- 36 - MDO31 structure of the vacuum adsorption head

600. Figure 22 is an expl oded perspective view show n

the structure of the vacuum adsorpti on head 600. 5 96/03/2007
Figure 23 is across -sectional 3 ew show ng an exanpl eypgzi
of an adsorption pad used in the vacuum adsorption

head 600. Figure 24 is a view schematically show ng a
vacuum 10 adsorption device 640 used in the vacuum
adsoshbvwbng hbad troddurkiciy et@&ddun st afdil@griasamunit section.
schematically showing a positional change of the
adsorption pad in the vacuum 15 adsorption head.

Fi gure 25B iBigumi h3riam pehepattted jewshowiggathe structure

posi { j a . ﬁf%i”’ t] Eg%ds

adso{)fpt%lp %I%aﬁ’gagg%zgé lé%ﬁ’r e Séﬁi ’gﬂg [ agﬂr%r#é%u\ﬁg%néysmm
Sschehpind @¥glaoichgdhe qregiatiiomalthemgrde of the

adsorption pad in the vacuum adsorption head. 25

Figure 26 is a diagramschematically show ng a state

an obj ect t & IsBIT; LB SR PSR L Vet 2pV shoyd 89 s tRucture

t he oV @aEWN Als aeREEebERMIdE $4Ghds5abs Erdife icutdingPsystem

vi ew showi ng a tabl e _having vacuum .30 adsorption

reads bR Hha.Boss Lot tBEGESTT ow show ng a
10tabl e havi ng vacuum adsorption heads used thereon.

26/ 03/ 2007 _-, 37 - 31 .Figure 29 is_an_expl anat

di agr am for "SEAFSHA R TS BUSY PRONTRG SBraily oo & cutter

Fi glreand3providedilags asmbstirerret ¢t ing deviicerg@a tbeatupbstrate

cutting system 1.

15 Figure 15 is a front view showing important

constituents of the cutter head.

Figure 16 is a front view showing another example
of the cutter head provided in the substrate cutting device.

20
Figure 17 is a schematical plan view for explaining

the operation of the substrate cutting system 1.

Figure 18 is a schematical plan view for explaining

25 the operation of the substrate cutting system 1.

Figure 19 a diagram showing a scribing pattern when

a substrate is scribed in the substrate cutting system.

30 - | Figure 20 is a broken cross-sectional view showing

~ the structure of the vacuum adsorption head 600.

Figure 21 is a cross-sectional view showing the



in which an object to be adsorbed is floated. Figure

31 is a cross-sectional view showing the structure 056/03/2007

an adsorption pad in the conventional exanple 10 1.

Figure 32 is a cross-sectional 34 ew show ng the MDO31
structure of an adsorption pad in the conventiona

exanple 2. 15 Figure 33 is a perspective view
schematically showi ng an exanple of a
subsstauetadd eotdtimat wrd@aim ragimvgl tigey ibead 500.. 20

Figure 34 is a perspective view schematically show ng

an air knife unit and a unit hol ding section which

hol ds the d¥9uas 22 dmi an Fxplede@Pdrspecdiventiipyashowing

Cr 0SEh& e&t - Afalrd | W fifY vtk R NG eakr HebUr e
of an air knife which constitutes the air knife unit.

5Figure 36 is a diagramfor explaining a state of air

knife units Fﬁ%fuﬁfeezj h@asz:tﬂ@%fsr@te%tuanhn&&%g;c?yﬂo%antgca@example
ur e | S

subst ate rocessi.n ction

di ag? ﬁf‘f%‘?s%ﬁég tLAThPRg ‘gs"s‘f aPetRt varRumpdsgrp e Repd 600.
when the air knife units process the top 26/03/2007 - :
38 - MD0O31 ttom surfaces aof the.s

Figure 38 i s guﬁgré%ecﬁlvglefﬂeﬁ\? %'ﬁae%‘f% %ogﬁ“ gr aevum

10 a sushtorgpitd-caddevédenmaOr hakdr énpthé dewugme aﬂmmrpfhon head
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Fig 39 is a perspective view schematically show ng
the structure of another unit hol ding section. Figure
40 is a perspective view schematically showng 10 a

substrat e- aghghed BBhChisala EMRMAN LRt 1y showing a
positional change of the adsorption pad in the vacuum

adsorption head.

Figure 25B is a diagram schematically showing a
‘positional change of the adsorption pad in the vacuum

adsorption head.

Figure 25C is a diagram schematically showing a
positional change of the adsorption pad in the vacuum

adsorption head.

Figure 26 is a diagram schematically showing a state
an object to be adsorbed having a step is adsorbed in the

vacuum adsorption device 640.

Figure 27 is a top view showing a table having vacuum

| adsorption heads used thereon.

Figure 28 is a s:l.de view show1ng a table hav:Lng vacuum

_adsorptlon heads used thereon



Figure 41 is an external cross-sectional view show ng
a connection air knife unit 1600. 15 Figure 42 is a 26/03/2007
di agram schematically showing the structure of a
substrate-adhered material remal- device 2000. MDO31
Figure 43 is a perspective view schematically and 20
entirely show ng a substrate cutting system 200.
Figure 44 is a plan view schematically showi ng the
substrate cutting system 200. 25 Figure 45 is a side
vi ew schemat] cal | how ng _th substrate cutting o
system 200, TGS 200 ST SPASE YA Fol explaining
scheted i meg 1 tighiow nperatgosi.ti oning unit section of
the substrate cutting system 30 200. Figure 47 is a
plain view schematically showing a 1ift conveyor
5section of FHEWEH3Y Asta digurang denadmczdd.y showing a state
26/ 03 200ich -ar3Sr1MP03L BeldhagotBetiS 18 ghdSc¥aEW
showing a third substrate supporting unit of the lift
conveyor section 200. 5 Figure 49 is a schemati cal _
view f or exflgarel N4 a PanetroSLRAH A IdHAISLldwOsIwing the
the substrate cutti system 20Q., Figure 50 is a :
par (AT RE| IR WiOAWPREr L S PRPRG @Al example
10 operiation of the substrate cutting system 10 200.
Figure 51 is a partial schematical plan view for
expl ai ning the operation of the substrate cutting
system 200FigBre&i §areésba icross-sacttiianadc vdest isdwlwing the
P! a'&t!'u%‘ﬁ’ugrgr feﬁﬂ‘plaﬁ'sgkﬁ?i%ge 828 efr?tth%ncglfxvélt}?ional example
subgtrate cut T ng syste 0°

15
Figure 33 isaperspectiveviewschematically showing

an example of a substrate-adhered material removal device

700.

20 Figure34is apérspective viewschematically showing
an air knife unit and a unit holding section which holds

the air knife unit.

Figure 35 is a schematical cross-sectional view for
- 25 explaining the structure of an air knife which constitutes

the air knife unit.

Figure 36 is a diagram foxr explaining a state of air
knife units before the substrate is transported toasubstrate

30  processing section.

Figure 37 is a diagram for explaining a state of the

air knife units when the air knife units process the top



20 Figure 53 is a partial schematical plan view for

expl ai ning the operation of the substrate cutting 26/03/2007

system 200. Figure 54 is a partial schematical plan

view for 25 explaining the opeygti on of the substrateuppsl
cutting system 200. Figure 55 is a partia

schematical plan view for explaining the operation of

the substrate cutting system 30 200. Figure 56 is a

per sipedthvet it eynsizmmtofc dlhley sarbd trertiei.r el y showi ng

an exanpl e of a substrate cutting system 26/03/2007 -

40 - MDO31 400. Figure 57A is a perspective view

schemat i cal IRLousiect Hgapeiispec tdiestien echamidraa iy showing

uni ta dus St SRR red HARRMiLINGHBVheeastitde1000.
substrate cutting system 400. Figure 57/Bis a

perspective view schematically showing a first

substrate suppie 3 ¢8pbrabethe veUASY AmatURRAMNY $Wowing

device of_ th substrate cutting,system 400. 10 Figure
58|€} %HﬁgwofoPn8§BF§|HPg§ %Hédbﬁgr%??ﬁhonof t he

substrate supporting device of the substrate cutting

syst em 400. chemat i cal [

for explalnlégug?hejﬁﬁ%g Bﬁcg%v?ﬁée¥6%§F$§% &ﬁ%?%ﬁleng
10 syseemug@ratei-gdheréqd mstarsahenemOtal feairei BV G Or

expl aini ng the operation of the substrate cutting

system 400. 20 Figure 61 is a schematical plan view

for expl ai nFhgure e ispurexional crhessapstianal viewisipwing

sysheBbfillct16hO¥i e £Ri¢S @npeheg®di cal plan view for
expl ai ni ng
15 Figure 42 is a diagram schematically showing the
structure of a substrate-adhered material removal device
2000.

Figure 43 is a perspective view schematically and

20 entirely showing a substrate cutting system 200.

Figure 44 is a plan view schematically showing the

substrate cutting system 200.

25 Figure 45 is a side view schematically showing the

substrate cutting system 200.

Figure 46 is aperspectiveviewschematically showing
a positioning unit section of the substrate cutting system
30 200.

Figure 47 is a plain view schematically showing a
1ift conveyor section of the substrate cutting system 200.



25 the operation of the substrate cutting system 400.

Figure 63 is a diagramschematically show ng an 26/03/2007

exanpl e of the structure of a substrate manufacturing
apparatus 801 according to thesgresent invention. 30 wmpg31
Figure 64 is a diagramshow ng the structure of a
substrate manufacturing apparatus 802 and a substrate
manuf act uri ng apparatus 803 according to the present

26/ 03/ 2007 - 41 - MDO31 invention. Figure 65 is a

fl owmchart shaw n pyocedyre for utt
ot her substAAEols LG A Toeu P iaaribhe. Byostrate
t he prmseartingvent: off. thiegli€t6Gonsegodi ageahws h2ow ng

t he bonded nother substrate 90 which is used in the
scribing step perforned in step 1102 (Figure 65). 10

5Figure 67 i§iautBGWUhaa$QhamﬂhﬁgaiuiﬂﬂtﬁmQXpleéedug@Panel

mhl OB ri r
Shncltis” FEE 1 B bR e tha) s8R gD, ShEEURE' LRI 200
V|em15homnng the structure of a conventlonal scri bi ng

- device. BESE;NLLE Eﬂ%@&%@%sgﬁﬁnéw MNP Qriew for

10

i5

20

25

30

Her ei nafter, enbodi nents resent invention

wi | eXBdadadagi bBe PReHREAPR thﬁg?e?%P%ﬁE%?Q(quﬁ}ng system
dr awippgs. Figures 1 and 2 are perspective views

entirely and schematically show ng one exanple of a
substrate cutting 25 system according to the present
invention Figuressll asich paetialissehdiicmaldigifeer entew. for

d|r t n the resent _in tion he .ter
%% %;Lngl nc?u ga :ISIII)]g fl &'Ineatseubésturg te c'Httlntq1 srystem
subgoﬂate cut into

Figure 52 is a partial schematical plan view for
explaining the operation of the substrate cutting system

200.

Figure 53 is a partial schematical plan view for
explaining the operation of the substrate cutting system

200.

Figure 54 is a partial schematical plan view for
explaining the operation of the substrate cutting system

200.

Figure 55 is a partial schematical plan view for
explaining the operation of the substrate cutting system

200.

Figure 56 is a perspective view schematically and

- entirely showing an example of a substrate cutting system



30 a plurality of substrates, a netal substrate (e.g.,

a steel plate), 'a wood plate, a plastic plate and a 26/03/2007

brittle material substrate (e.g., a ceramc

substrate, a sem conductor subsirate and a gl ass MDO31
substrate). However, the substrate 26/03/2007 - 42 -

MDO031 according to the present invention is not

limted to such a single plate. Furthernore, the
subsf#P@te according to the present invention includes

a bonded substrate for which a pair of substrates is
bonded to each other and a stacked 5 substrate for

whi ch a pai rFiurubsTA ales § sPersraEd ven v sebpepatically

I'n t Sigowihetd GEJ'.Q:SQ:Utsth!Q:I%\/tQJ %‘Hﬁp%ﬁﬁﬁgpﬁﬁ§€n5f a substrate
panel Substrate

|nvent|on for exsggb

5 ( bontRPOY B, eV Ao th& %%reéﬁepyttépgasrﬁaemdm-
crystal device is manufactured froma pair of glass
substrates nded t each other, a plural ane|
substrates (BddEd d"bst’? afe PGPS %Eﬂeay’ﬁhe?‘)’ ‘%F%tlcally
cut ,sHywirye asfibsd t atubsutdienguppsteimgaacor dgheostithetrate

D eSslipd: e 180 oLl 8F Ue BARAEd DOt NeL. 42, SUDSLLR! foo.

90 f a pair o ass "subs
10 ponded to each other In a substrate cutting system1

s o o T T BB S prtson

descri ption MA|| be 20 ma eferr
wheo& gh%%tsg@ﬁet FEPROELHRD Vrtg‘—ese’étﬁfmnsgbﬁtrgte cutting
arr @gjgedm a90a "substrate carry-in side" and the side
mhere a substrate carry-out device 80 is arranged, as

a "substrate carry-out side", respectively. In the

15 substrate cpighng m/stseanst;heﬁqeeriéamq)tah Ui%wa@ﬁ%’ﬁpl%’inlng
a supstrate is

| EBE BBanh ot G F et e Atk e o

direction fromthe substrate carry-in side to the

:32:% :g: 2 Icl-g.{g? 1 et(r)tgygo]?% ggsch-err@tgtglcgt Ct Ia%nvllng@ r expr]_alnlng

the operation of the substrate cutting system 400.
20
Figure 61 is a schematical plan view for explaining

the operation of the substrate cutting system 400.

Figure 62 is a schematical plan view for explaining
25 the operation of the substrate cutting system 400.

Figure 63 is a diagram schematically showing an
example of the structure of a substrate manufacturing
- apparatus 801 according to the present invention.
30 '
| Figure 64 is a diagram showing the structure of a
substrate manufacturing apparatus 802 and a substrate

manufacturing apparatus 803 according to the present



direction perpendicular to a scribing device guide

body 30 30 in a horizontal state. The scribing device26/03/2007

body guide 30 is provided along the X direction. The
substrate cutting system 1 includes a nounting MDO31
26/ 03/ 2007 - 43 - MDO31 base 10 in a holl ow

rectangul ar parallel epiped. Four pillars 14 are

provi ded on the upper surface of the nounting base

10. Anvehpidésame 11 having a frame shape is provided

at the top portion of the pillars 14. A substrate
supporting device 5 20 is arranged on the upper

surface of tHigyumunds ng kasa owbharthehsuwhsigr at @erocedure for

| deyvi h d h .
ubot b B ol “Bofile BREhRE, cAPsPoRRE e isting to an

5subsemia@&ingh theifh e gnspemtted niventthensubst r at e

cutting system 1l by a transportation robot. 10 As

shown in Figure 1, the substrate supporting device 20

i ncl udes a Figres @ifstlsate ddagpemt Fhgwingt tba Ropdedgnother
a seqt SRS oAl R i SHPRE hs88 SEHHORc29B4in EEEFL%érformed

substrate supporting section 20A 1s arrange
subst #tteP1 3102 (F-igw& §8)of the substrate cutting

1o0system1l1l in order to support the bonded not her

substrate 90 which is carried onto the main franme 11.

The second EGAYFPR%L'S WOhAFt EhewingassEining procedure

arr angeth as peersuhetr aueingr tie ositrShilkgi fteprp@rfdtmed in
nded_not her bstrate 90 after the 20

b
'Egg%%%%hggﬁgr?gﬁﬁsF%ngeQBEES cut and display panels

15

20

25

30

are sequentially carried out fromthe substrate

cutting sys The firs i.ng
section ZOAfgg%gei%Efﬁéa'%5%%??%%gtggéﬁﬁgg{gh?e E??%%Pre of
to @scanvghtienfd sgribing dévece. The second substrate
supporting section 20B side in the 25 nounting base 10

is referred to as a substrate carny-out si de.
BEST MODE FOR CARRYING OUT THE INVENTION

Hereinafter, embodiments of the present invention

will be described in detail with reference to the drawings.

Figures 1 and 2 are perspective views entirely and
schematically showing one example of a substrate cutting
system according to the present invention. Figures 1 and

2 are viewed from different directions.

In the present invention, the term " substrate”
includes a single plate, such as a mother substrate cut into
a plurality of substrates, a metal substrate (e.g., a steel
plate), awood plate, a plastic plate and abrittlematerial

- substrate (e.g., a ceramic substrate, a semiconductor

substrate and a glass substrate). However, the substrate



As shown in Figure 2, above the nounting base 10,

cl anp devices 50 are provided in order to hold the 26/03/2007

substrate. 30 The substrate is supported in a

hori zontal state by the substrate supporting device 20ypg37
(first substrate supporting unit 21A). Furthernore,

as shown in Figure 1, a scribing device guide body 30

is provided on the top surface of the 26/03/2007 - 44

- Moa3dor@iiig i g ﬂh’iﬁ@ré@enfhﬁnﬁéﬁfbbﬂglﬁ%@Q.:lﬂiiit@ﬂ to such

body_3Q i dabl e al ong frane and 11B i
one? Edaie SlatEe: FuntRapnohe Therrbahgetd aceisding to the
scrlprmgerdlewmrmmcde 1|ﬁﬁ:d.yld8@ aitm@ﬁcﬁx@l@s:sxﬂ:rsﬂnmﬁ feirdehich a

011 351214 SombUR AP TRRSHLRTS 2okl G HOUCE gpacken

Ssi desus e taaiflor3¢hich @psu.rm:lf ethbedtorag efshés 6 tacked on each

di r egtiHn which is perpendicular to the frames 11A and

11B "inthe longitudinal direction of the main frane

11. The lower guide rail 32 is constructed al ong the

upper gui de rpai$hed lsudde i L@@@flﬁ@” dgskaml 13l téHéd present
the | ower guide rail 32 integrally “nove al on

f r an@YePACEnd OB PRAINEE 4 oFPR udi Panedi rett gfd??te( ybonded

10 di r ecidsar) tef fUiedE[%pllaﬁrr paRel]. fEi"géfEl%uié @r})’éﬁﬂ. device

15

20

25

30

schenmati cal_l the vicinit
o a8 pafratirol Ban ¥ nail B Baett.SuRbheab et Sended to
An eppirottudst aplleradt tiyrg shave EUBQtr&tabt(mhﬁddtsgmstrate
the erail_3 s .,to. be abl e

fo% t%fépf%%é}rban% )gér?all.}t ,3¥'[ay %lf) ° Subs rai: gu 1¥ system
sc h@mprdahgyt@ hidve mwgeshetva.lwemt ion pfftdwe thev\bmn@em at@ther

(Al buBgrehebN8oSEbLOLRIAY | 5 DU ETIONT: Hhisd dilifirates

substrate cutting device
scritBi Rgngafdéor apth3otheras to be novabl e al ong the
| ower scribing guide rail 32. 25 The upper substrate

cuttlng device 60 and the | ower
In a substrate cutting system 1 according to

Embodiment 1 of the present invention, description will be
made by referring to the side where a first substrate
- supporting section 20A is arranged, as a "substrate carry-in
side" and the side where a substrate carry-out device 80
is arranged, as a "substrate carry-out side", respectively.
In the substrate cutting system 1 according to the present
invention, the direction in which a substrate is transported .
(flow direction of the substrate) is +Y direction from the
substrate carry-in side to the substrate carry-out side.
The direction in which the substrate is transported is a
direction perpendicular to a scribing device guide body 30
"in a horizontal state. The scribing device body guide 30

is provided along the X direction.

The substrate cutting system 1 includes a mounting



substrate cutting device 70 reciprocate along the

upper guide rail 31 and the |ower guide rail 32, 26/03/2007
respectively, due to I|inear notors. Stators for the

linear notors are attached 3Q t4y t-he upper guide rail mpo31

31 and the I ower guide rail 32. Movers for the linear

notors are attached to the upper substrate cutting

device 60 and the | ower substrate cutting device 70.

The bppeddsithshealew cattangulievipeeadledrdiphd. | dwerr pillars

26/ Oﬁi g prov%.% d W%ﬁe%ﬁ% al g4t d 'o'fg t?x%\/}ngﬁnzgng base

cut eac g ass su strate o upper and ower
of tHe- bénwadnfistdme 13 aing @ Doaperhane pEprdvidedpt the

di spl Sy pB2RebA ot fife B@H]&:Es L~_‘|_l4bst A%tu%s%QaQ%' é'{ﬂ?dﬁl%d device

a horlzontal state by the clanp devices
53Luxﬁﬂt¥ﬁj%?4%PQ%@3Q§UE§€r&P§e§u§H6ﬁPFﬁg°§e§h@em9MP¥%P9 base

provigle asel stdetatd Bupgbetitgtde, 184 bers@p&ﬁtﬂsaftﬁe bonded
90. A first ggtlcal device 38.1s provided at. one

nd
of ARG PPBPhEA e A0CLe GUPREL BoRbe 56 e easthe Ppgaed mother
nov ahlbes tatatizg 90l bdigy Srdipur ey ite g dentotha 0. cutting

The f p |caI devi ce captures.a first alignnent
o S dTon ERE%BEREEAL AR ARBSLonet 1 ate 00 vy ch

10is held by the clanp devi ces 50 and supported by the

substrate sypngyd thng'_gxa ¥{1?§ 1 ot%lhéAsﬁgggE%Fet% éa'p%%ltlglg device

device 39 is provi
15 a8vigelydegeabbiysBosybstrate Herpovbih® S8eTipn h?é)A and

SCr pbi dhofieVEGSs SHh fe Qﬁﬂﬁogglngh%%%d P2 Ca‘I‘hg first

device 39 captures a second al |gnnent mar K provid
on EHESHEAGEFURRREANISA o 2083 s anranaadeR the suhstrate

15 thechrﬂga&nnﬁlaésoﬂr@h@réﬁbéiihié'éﬁ%&lﬂﬁﬂ%?sﬁéﬂfﬂﬂﬁh order

he nount| base .10 al o the frames 1
ReSTBRGFT dien RORAPACES FRRT TUbHeE A1k §0r ¥haieh (s carried

Th eohtbeghenmbon Sfhamé NOL L herksd adefcndl ZuBwerdtee supporting

For HRRCEAn £ i I5E 58990 I ie, SAURSEPL PREREHOEF dide 1
paratdetepo padypdite thet bodded mother substrate 90 after the

20 bonded mother substrate 90 is cut and display panels are
sequentially carried out from the substrate cutting system.

The first substrate supporting section 20A side in the
mounting base 10 is referred £o as a substrate carry-in side.

The second substrate supporting section 20B side in the

25 mounting base 10 is referred to as a substrate carry-out’

‘side.

As shown in Figure 2, above the mounting base 10,

clamp devices 50 are provided in order to heold the substrate.

30 The substrate is supported in a horizontal state by the
substrate supporting device 20 (first substrate supporting

unit 21A). Furthermore, as shown in Figure 1, a scribing
device guide bodjr 30 is provided on the top surface of the



surface thereof being open. The cross section thereof

is forned in a shape of " J ". Mwvers (not shown) f°26/03/2007

the linear notors is inserted in each of the stators,
respectively. The notors are npyvable along the franesMD03l
11A and 11B in the 30 longitudinal direction of the

main frame 11 with respect to guide bases 15. The

gui de bases 15 hold the pillars 28 which support both
endsmoefnt eg SBasdi Y. deBhe€ es @i blEndodlyvid). q2GldBROHP730 is

|t t et s. . - .
ar ranpbie bR edeRo terinets/ s 45 A Fhe ORI B asrection
di r eefi time ofiathetframen K¥lr.anBhel berlibgngt devpok egudfie body 30
ad] agen % cE’e% kg@agﬂﬁ&s Aife! s %Is.ta?)to%eogﬂgsﬁgi{loframe

ed wth an

each ver IS ons ruc

5¢l ecl-‘r cﬁmbﬁeﬂowaém igrelde ridn3Rhee by ridte mago| érgme 11.

t he 'ﬁ&@%éﬁ%@%ﬁe Vil CONSE 1 31T LS SR ARYEIa i S1ong the X

sequenti a chang each nover_ slides al ong each
st at%#re‘?ﬂ?lo‘l@’hﬁé‘r S%WFWW‘?WJ@IB tot Hae jppeies 11A and 11B

S UPZiI{ ehe ll@%ih‘.t?ﬂ%rﬁgﬁﬁlﬂiﬁegfi@dns%ﬁ%héﬁﬁgﬂ ﬁdx%nfgﬁﬁl Upp®ie lower
gul de ral or the scripin evi ce_ gul de
As s FAE e ﬂ?n?EEUFB%gralfg{ﬂﬁPga‘f%P%tgﬂ{% rail 31.

10 deviite: dPpeB gatiiaa@d 30 ahi&tﬂx@%ﬁe@t@jﬁﬂelﬁaimslz Btegrally
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st MVE B Bre Prgmey rearid SR SR she R Haved g ot ion

i s (i¥n ddmreicinient) edfstheemads desnei bkd above t he

upper substrate cutting 20 device 60 and the | ower
substrate cutting device 70 slide along the upper

gui de rail|l Bigane 3tima vdwerschemrticdllysghowing the vicinity

respecthy Fﬂﬂbezdglg 340 A8 bh”@ﬁfthfé%@ffbl r(ie%)i%?j%lﬁlde body

in the upper trate cutting device
| onéP - s U UDReE %W%ﬁ%t%lékﬁt@énﬂode%%ﬁ éP M@é?t@fihed to the

upper scribing guide rail 31 so as to be movable along the

upper guide rail 31.

Figure 4 is aview schematically showing the vicinity
of the lower guide fail 32 of the scribing device guide body
30. A lower substrate cutting device 70 is attached to the
lower scribing guide rail 32 so as to be movable along the

lower scribing guide rail 32.

The upper substrate cutting device 60 and the lower
substrate cutting device 70 reciprocate along the upper _guide
rail 31 and the lower guide rail 32, respectively, due to
linear motors. Stators for the linear motors are attached
to the upper guide rail 31 and the lower guiderail 32. Movers
for the linear motors are attached to the upper substrate
cutting device 60 and the lower substrate cutting device
70. The upper substrate cutting device 60 and the lower



62a (a scribing ling formng section) are rotatably

attached to tip holders 62b, respectively. The cutte§6/03/2007

wheel s 62a scribe an upper glass substrate of the
bondednot her substrate. 90. Fuydhernore, the tip MDO31
hol ders 62b are rotatably attached 30 to cutter heads

62c. The tip holders 62b are rotatable about an axis

in the vertical direction with respect to the surface

of thebbongles cuttiery dabste attecll adulchlasshehblstiyatdien the

[ ' 50, T t 62 I .
a1 onePRRE S8 Bafon g desYb o BERIE. BRErE sy Ee fa qo nto
wi t ha ipdspredtl tyoof dd splaiyaeenals t hbeburided: snbtheate 90 being:
S u.bsﬁéf& fn g%or}@%n%%ﬁ%ﬂst{@%??%g %iﬁ@{)%e@l& l% gﬁ/%gﬁpported

driving neans (not shown applied to t

5cut tly theheebstsrke sprperddegyievie A8ake nuenidshagpjstance

when; n 5 RPTRP R fotHiE: WRPRtratRsbpate cutting
devi ce 60 supports the cutter wheel 62a such that the

cutter wheel 62a noves on the upper glass substrate
in the X di negi&p.ofidde deiee $80S pabeiadttaN®ne end of

device 70 ided on the | ide rail 32 h
si mitdr SSFLRLRR TR AtlgsnbPay ciiheerap e e e mgable along

10 devitt®e 66rbbing Sevicanghhdebodg Bd At @he Aiest wpttektal device
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whe 62a,.(see Figure, 4), of the | ower substrate 1

oot 38 GaBsbPEE £ oPHES Ty Fpdit, magk, pEPRIECR, Sn the fonded
whesgloth@Zasubsthatepperwsidistiatbeldubyi hjedelanpe @&vices 50
The t I CUt34 ng

dev iac g %%qog%%?ebiﬁge % E)Jbéls& %t&1 g 8 %a%%g %(% g %%lgﬁe%& %téoi(% he Asecond
t op opliiradelevigeod tisepbovitded abtihe othws eng of gheycribing
t he g@L2LE TGN dO MR, B8 Sb A G oTEE NV A aTBHENGh SRS bing

for moving the cutter head 62c. The cutter eel 62a

of GRELFEVEH AR BRAYAG cTheisrponfbopticad deyise3gapptures

SO aS deRoiken L t ORkeK! ReokelibaMorS UEhECBoaliciNgother

bonded not her substrate by the aforenenti oned
substrate 90. :

Stators 12 for the linear motors are provided on the
upper surface of the mounting base 10 along the frames 1124
and I11B in the longitudinal direction of the main frame 11.
The linear motors having the stators 12 move the scribing
device guide body 30. Each stator 12 is formed in a shape
of a flat and hollow rectangular parallelepiped, the outside
surface thereof being open. The cross section thereof is
~formed in a shape of "1". Movers (not shown) for the linear
-motors is inserted in each of the stators, respectively.
. The motors are movable along the frames 11A and 11B in the
longitudinal direction of the main frame 11 with respect
to guide bases 15. The guide bases 15 hold the pillars 28
which support both ends of the scribing device guide body
30.



25 energi zing nmeans and a novi ng neans for noving the

cutter head 62c. The bonded nother substrate 90 is 26/03/2007
cut by sinultaneously noving the upper substrate

cutting device 60 and the | owet6 substrate cutting MDO31
device 70 in the same direction. 30 The substrate

supporting device 20 supports the bonded not her

substrate 90 such that the cutter wheel 62a scribes

the upper glass substrate. 26/03/2007 - 48 - MXO31 As

descri bed ab.@‘tﬁ;ur%@.‘ic&?déf‘gekﬁahgﬁt SRR Al 85 a@ftahg@ﬁ on each
system 1, the substra ort%%g device 20 su

{he BGREGE HoRRERISUISLPRTE dirRat 1qnsphdboinain frane

rmvablle Eddlj’ilé@lﬁd(p%llélsaﬁﬁ S ARG b&ﬁaﬁ%%emggﬁ@E@rhre in a
h cutter. whe 62a fron1the u gl ass

C
subsﬂ; 5SS ORPRS eI P B % r. gEa8sk 1g; P Rt €ong gcted with
f acean mﬁctﬁd&m’gneﬁleteépﬁetlﬁﬁrﬁ WHdre theWwhegh o0 e@?oﬁipole of
resp ive an scripe t su .
90 |ﬁ&%cco#gaﬁﬁ%m%??%Pun u+%R|o%%n%€D%%@$ﬁlnﬁgsﬁo Bever s
t he $embdt il e changsid, atecBOnsueh 4 hiddeadlonef etabh stator
cuttgy wheels 62a bal ances the | oad applied to each

of the cutter wheels 62a facing each ot her,
10respectively. As a result, the scribing Ilnes f or med

on the bondgad wRLhE 1ﬁup§§1513é93 W &?) @gﬁé%@ké?@tcuttlng

qual jty. Wen the bondedndther ‘substr

al oiig Ve eQ i F Bitii@ahieddo theuppat ouide wiik Bk ofdheesrribing

not m@vlwbs_cmlai@ Boahago an @gtgﬁmﬁylﬁxq:qlglu%t 49ualld Yiower
(abaov nct |on of claln1d% Furt hernore, according

to FH% §5 r GRELERP ITELCDd 0§ e atrached dmdbej dower guide
15 pr oviadaéd3het ernl dher Stbskirage daititierg @t d€e TOdYas38 similar

and e ubst ate supportin vi.ce 2% The ace
o SL0BGTHRS, ' B BBRE sibatFatio cBenadg Aephgr o0 but is
subdnr aneif@ecandbethired by the cl anp deV|ce 50,
t her eby
As described above, the upper substrate cutting
20 device 60 and the lower substrate cutting device 70 slide
along the upper guide rail 31 and the lower guide rail 32,

- respectively, due to the linear motors.

For example, in the upper substrate cutting device

25 . 60 and the lower substrate cutting device 70, cutter wheels
..62a (a scribing 1ling forming section) are rotatably attached

to tip holders 62b, respectively. The cutter wheels 62a
scribe an upper glass substrate of the bondedmother substrate

90. Furthermore, the tip holders 62b are rotatably attached

30 to cutter heads 62c. The tip holders 62b are rotatable about
an axis in the vertical direction with respect to the surface

of the bonded mother substrate 90 which is held by the clamp

" devices 50. The cutter heads 62c are movable, along the



preventing the bonded nother substrate 90 being

shifted from25 a predeterm ned position when the

space is noved or both main surfaces are scribed 26/03/2007
(above, function of claim2).  Jfurthernore, according ypnpsz

to the substrate cutting system1l, a space is prOV|ded

bet ween the scribing device 30 guide body 30 and the

first substrate supporting section 20A. The space is

nmovedeidi&he d;ir@icrte@hi MthV%@%pé@ﬁ t@fptﬁ‘:@suﬁ%a@wctrw bonded
n surfaces, are scrjbe the first substrate

o B SRR Sieh SRR Gt OF dedds SAaTRaRERble bY
26/ 08/d200indgdBeand/DN3t shhaiy.at a Bﬁh@ﬁs@wllﬁyofﬁbfeceutter
on t str.at e, Therefore when a verti i S

cr ea‘%?dé#\ngt h6r2aa t Hg bond@éler]ﬁ?tlﬁérng EEPFatg ‘b"o ﬁ O{"Hé when
Scut tappyveeiaBla, there is no possibility that an '
undesired crack will result fromthe cutter wheel 5

62a (above, function of claim4). Furthernore,
accor di ng t Fhehurpabsithatealia culgingydeenhre, 60\sERPERES the

'SeCQﬁﬁt%ib%HéEle 62HRALH PHa$CEhbOBuLPBr WRYES 62a moves on
together with the novenent of the space, the second 10

sub&%tﬂ@?ﬁ}w&@ﬁ%g@é&f%ﬁ 3pRtPeOYi BéseqEiPRt ance
10to support the portion of the substrate which is not

supported e first substrate supporting section
208 “When t FBes SEREE FDSARRAE GO A B dbEevided on

ar e ther 1bedr glhmeseammd;z mubsd remﬁlstpparﬁca@rée:@i tha upper
20B h nded her substrate

cxort Bty ATt QR chAh, BOUEER, o, BVL SR PUE) Blpred seace.
ver t['heaCUt;tackwm@eJclﬁQat é¢dewi Fhiure he) lwdndbd lm:hesrubstrate

15 SUbéhE@F.ﬁ gé)e'ﬁi/cé % £y?e8| AL %egoq%.a F&Eg fhl% Eﬁtter wheel

possi bi at an un crac resu
the62eu9€eth@héppeszaul(:abmﬁe mhum@nd@rlm & 13).
20 As shown in Figures 1 and 2, both ends of the

scribing device quide body 30, -in which each end face
‘of the uppe'F' e cutter wheel 62a of the upper substrate cutting

device 60 is pressed so as to make contact onto the top surface
20 of the bonded mother substrate 90 by the aforementioned
energizing means and a moving means for moving the cutter
head 62¢. The cutterwheel 62a of the lower substrate cutting
device 70 is pressed so as to make contact ontc the bottom
surface of the bonded mother substrate by the aforementioned
2_5 - energizing means and a moving means for moving the cutter
head 62c. The bonded mother substrate 90 is cut by
_ simﬁltaneously moving the upper substrate cutting device
60 and the lower substrate cutting device 70 in the same
direction,
30
' . The substrate supporting device 20 supports the
bonded mother substrate 90 such that the cutter wheel 62a

scribes the upper glass substrate.
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guide rail 31 and the |lower guide rail 32 are

connected to each other by connection plates 33, are26/03/2007

supported by the 25 pillars 28. The pillars 28 are

hel d on the upper surface of- tfge .gui de bases 15. MDO31
Movers for |linear notors are attached to the guide

bases 15, respectively. Each nover is driven 1in

synchroni zation with each other and is slid along the
stator 12. 30 As shown in Figure 1, a steamunit

section 160A|S dear rar the substrate carr 311 2%‘ébstrate

si de of the ‘€econd"su stra SUp orFl ng 956bti'o
and auretngsys bee lcettheysmbsQﬁmbﬂﬁﬁartlnﬁﬂe:rlmsupports

Si detl'fg b%%%eﬁ%é{ﬁé‘f Gub %‘c%ft%ugodéﬁj’ér?%h% %‘Qz?é%]et EE rﬁovable

substrat'e carry-out “si e nountin
st e 8Ri ¥-Y pdanponrfzerd s theospales W@Uﬁeﬂﬁd‘thlhéaCh cutter

bon%{éé@%%rfﬁé’rﬁ’%ﬂe&&ﬁpeﬁ%lm GRvistraek SiPLaketNe 1ower
cut after the scr| , 5 conpletely cut. Above
t he SARS raks sé«%e sﬁ%%fe?% PERFIE | ng'" Feforey, each

thgcﬁit&%t : r_raheemaﬁ?/xe@ e@Q\!LIt\z%QyS@atht@{ﬂib?%ﬁ@ Bfndédenother
Sups al e arr Qu Sl de_wW re ec e SCril pi.n A
T SubRrEalE ob BHuotenrathis suithy tpaifat{$he dAnd Bbhaings
dev iotfetI&QbohﬂeBLtdﬂﬁlea" s:mmyr@ué gnahaih 48t @adhaof the cutter
sub [r c i de 1 The carry=out
SonBheRiE 825 Wafitiend T Todll d8n Pl I 2R 82 e cutter
beewheefl sf 62a fheidprdath witheer, respsctavel®9. Aher result,
sub a ARYE e 1}

" ShEALEraBRAY PihelBEag AP dinadn SR Sltberate
di r 88tiagie ahexhel tepeapahdtyuen the hendedmpesher gsubsfrate
1189b'1§ Bﬁtlﬂ'?ﬂﬂgt +ick Bah-1 8 h§Ct 1 98 Ol nk NGt BARe for@{‘%?_ bonded

hé substrate Carry-out device guid

. of
sl i gethey aqh'«r’éa"eter?dtlaql% AanAHIRFANY ereblent qyality (above,
t hr pugBt sYRPEF L ENGimenpers 20 82. The guide rails 13

are provided on the upper surface

Furthermore, according to the substrate cutting
system 1, a space is provided between the scribing device
guide body 30 and the substrate supporting device 20. The
space can be moved in the Y direction and the bonded mother
'substrate 90 can be fixed by the clamp device 50, thereby
preventing the bonded mother substrate 90 being shifted from
a predetermined position when the space is moved or both

main surfaces are scribed (above, function of claim 2).

Furthermore, according to the substrate cutting
system 1, a space is provided between the scribing device
guide body 30 and the first substrate supporting section
20A. The space is moved in the Y direction. When the space
ismoved orbothmainsurfaces are scribed, the first substrate
supporting section 20A does not rub the bonded mother



of the nounting base 10. In this case of the |inear

not or s, nmovers (not shomn) for the linear notors are26/03/2007

respectlvely inserted in the stators 12 of the |linear
notors provided on the upper- sy f-ace of the nounting mposi
base 10. The novers 25 for the linear notors are

attached to the ends of the substrate carry-out

devi ce 80. An adsorption section (not shown) is

pr ovédedtonte Re oroel:melyt anly fahe od4Becfutsterasiehst Theeefore,
car rtVﬁQﬁ'ta g J_ cra%g ;[L] ?Q?Péc?tvélﬁ%%le%%; Bondﬁd mother

adsor bs eac ay pane Ut Fom
subs¥rREErae BY byuthe Gut o veeehé2di siilene iparepossibility

in arsdats %fna%@l@aaaeéaeia%by +&86AISYR +BR cutter wheel

section, when the entire substrate carry-out device

580 |§2%IQEEPQ‘@Q§/@:‘FF2@@7 of ojpim ¥PE31 the substrate
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carry-out side, each cut display panel is carried out
fromthe su?str te sugportin devi ce 20. As descri bed
i g

above, accordtfhgetBotRe by e i FiPsiidten qutting
a ngsumm 1su1ﬂsért dhe becball sevetrdye LUPPYrttife section 20B
su rate -out . devjce 80. Th IS easy t :
> h oIS eBBEENC s O LS et o FnppgBags, | Bhe pecond
( ab@névstrMBctan@pom*ﬂzlulgalsndﬂ)on DOPAQr@vdides tasdiwtance to
sub c t t p ti

oy pupPRE e % (TEN 6F) the biBetRHRE B SUPRBE dllibortea
cut Pyrigredels sles@os ’amlte ﬁgppgmnngabgttnanéoaout ¥Whay the space

devijge miredT S b S %éﬁ‘l nQuJ:fQSeé Sa)f:Qr BBdiBka? the second

desired location and a brittle materi al substrate can
be FHPEGLTaHA F%Pw%tbmm%%tm 298| dagp fratatrih the bonded

par bahky sGbPPRAtEdoV POk PENSPFIE I tﬂﬂee substrate.
above, function of claim5

%{]I al substrate é 8) .
AccOPEFRECTS. PR BETFAral GRaGk S SFertRA Wi tiHghtheponded
t hemeuhsrramlesswmrgo ngy devé ca b YHERME®G2a3N there is no

ext g0glps { Ll ofh LS S S Wi Y Prom the

cutter wheel 62a (above, function of claim 13).

As shown in Figures 1 and 2, both ends of the scribing
device guide body 30, in which each end face of the upper
guide rail 31 and the lower guide rail 32 are connected to
each other by connection plates 33, are supported by the
pillars 28. The pillars 28 are held on the upper surface
of the guide bases 15. Movers for linear motors are attached
to the guide bases 15, respectively. Each mover is driven
in synchronization with each other and is slid along the
stator 12.

_ As shown in Figure 1, a steam unit section 160 is
arranged on the substrate carry-out side of the second
substrate supporting section 20B and the substrate carry-in



suppressed. Thus, it is possible to suppress the

creation of an undesired crack (horizontal crack) 26/03/2007

when a scribing line is forned (above, function of
claim5b9). 25 Figure 5 is a diagramfor explaining theMpgzi
function of the carry-out robot. Figure 5Ais a

di agram schematically showing the 30 structure of the
carry-out robot 140 of the substrate carry-out device

80. Fhee ¢4rthe substobbe citByi-ouitdeativeds 0 e ovieethe substrate
SUbSééﬁfA% S ryl@%t 9e¥hgemgﬂhgfn$rebaﬁgge Gar r’}{hgugteam unit

robot 1 I'S Nbhva a novi ng antsmin
dir e%%‘F*éﬁPIz675Gwsznmvlde@Euchmthe(berm@@tm@ﬂ)examhgtrate

the sabsrpie ¢ar h}fy‘to%n@)@.\é't%?cyg E':'uqe after 12?!]2 n@(\!fﬁglng, is

nechanlsn1conb|nes a driving neans due to i near
5 ot dromRletedst w3t or and a straight-1ine guide. 5
The carry-out robot 14 includes two servo notors 140a

and 140m The servo nptor 140a is connected to a
dri vi ng shé?’f’vﬂﬁﬁe SRS trate, GRILY - 94 e of tbedpgunting

pul leeasel 40e tneesungegaaélglazaﬁiaifﬂmme&%o%aem @Ehaframbd on
are .att rivin af.t_.140b_vi ring... .
et ehaeRE phle SAERYT Bt Ml W opi 2 RRRRCY R B fkiving

10 pul Id@yimwuadd bbéysé@ono‘l'lpell $wys trialiie cetaghodt alvvice 80
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t he [ h 4 d i
R R T L
ar mdfzreﬁer@%@%sﬁlm t Aheheadry vouly r@ltwfﬁ 1#40bagsipssout each

cengekpigaye bae&hecrfactt q{alsorbé?én thee dff&hn%éh@‘oha%obﬂother
A rotating 15 shaft IS supported on the tip of
t heSYPALIZBE 2Q- asThe @Ug‘@tlréft&t SBFEY-9HE devaee rﬂgulde 81 is

shatbnddbgcpeactd araert 86 8 thdMarA 1Hif qsd%lﬂ €¥0 in the

140p i,s_in rally atiached to_ one en of
r ot gt fhge %ﬁﬂa‘?‘i‘ bgh 9 PesReptieulandia t'(IBe gfraﬂﬁls 114 and

tining :Jmerrlte 1éﬂ1b)l.tllﬁlhﬁﬂﬂﬂuﬂi(mﬂdﬂl éhensanend fidmeey1. Ends
1408f t%% gﬂgs]i:ggttehéa{xgr}p ugtlte%ew.ce gu;Lde 81 slide, by linear
motors, along the guide rails 13 through supporting members
82. The guide rails 13 are provided on the upper surface
of the mounting base 10. In this case of the linear motors,
movers (not shown) for the linear motors are respectively
inserted in the stators 12 of the linear motors provided
on the upper surface of the mounting base 10. The movers
for the linear motors are attached to the ends of the substrate

carry-out device 80.

An adsorption section {not shown) is provided on the
carry-out robot 140 of the substrate carry-out device 80.
The adsorption section adsorbs each display panel cut from
the bonded mother substrate 90 by suction. While the display
panei isinastateofbeingadsorbedby the adsorptionsection,

when the. entire substrate carry-out device 80 is slid to



Furthernore, a fourth pulley 140n is attached to the

rotating axis of the servo notor 140m For exanple, asg/03/2007

belt (e. g. , atimng belt 141p) is wound around the
fourth pulley 25 140n and the- fsrst pull ey 140c. MDO31
Therefore, the rotation of the servo notor 140mis
transmtted to the first pulley 140c through the belt

140p and is further transmtted to the third pulley
140hthéer subAtratebehrry40ut Asda, resght cuthdispiayi pgnel is
shaf r t

adso%%%#%%dhggg g%?%i%#%ﬁgl 5?%3%%%ﬁ)|s Fﬁpgﬁ?éce 20-
attached to the other end of the rotating shaft 140g.
Vacuum adsorpd i gasbessa 1486var ea%@og:yl%%o&o t®S substrate
NDOSl rovi ded on the vacuum adsorption

Satt &t 9 SrEteM ko cupRifag iRt Hate rlrﬁ Féﬁr hewed by using
1400t subgesaresoapiy upadvidtkso . Tlf:rem@dssgf Als 88sPa@ pass
140k adsorbs a subsjyr.at by using_an _adsorption

mechaft sMRG2 5% i h E%ﬁ P16 StbsthatBe tcﬁ???nﬁabove
syst:@mc]tloThe:ﬂ/admﬁm ads)or ption head 140q will be

described later in detail. Wen the carry-out robot

140 having such a structure is set using the

10 conbi nat i onAgicoriddngottat thg dibstrabe enttidd shetem 1, the

15

20

25

30

T ot aling rARQ %u%&;ggﬁ‘iggs&é\yfc d)rlsl%ezﬁqg éé Ft \?fth the

cut substrate 9 _carried out
t he UPREXt SYPEFTAMRE EUht ARei da Here 160 @inst ah@elmv@ostmﬁtrate

t he caftingd@lbvand i Ntahid NG ther h1L5t1 Pl Ofs tASIE at a
substrate belngFFat a horizontal state or bei ng

chaf§8d 8 4°Fatiepyape angretths B ERELRbRSIbS Fra R can be
transporvﬁﬁu@ntﬁé tHiQtQ:llta sisddialie, shheteste is partially
substrate 93 tﬂ ? FZ ﬁhe adsorptjon. of the .
adSSPBPPsﬁe pHATRRPEePCRAERENERT PTEY TR JUR TG IR StRptrate
is ﬂabedeupﬁandtianbyfaelapnam@)domn novi ng nechani sm
(not shown) once, the
According to the substrate cutting system 1, when
the substrate supporting device 20 is moved, an external
force which exerts on the brittle material substrate is
suppressed. Thus, it is possible to suppress the creation
of an undesired crack {(horizontal crack) when a scribing

line is formed (above, function of claim 59).

Figure 5 is a diagram for explaining the function

of the carry-out robot.

Figure B5A is a dié.gram schematically showing the
structure of the carry-out robot 140 of the substrate
carry-out device 80. The carry-out robot 140 is attached
to the substrate carry-out device guide 81. The carry-out

robot 140 is movable by a moving mechanism in a direction



cut substrate 93 is transported to the device for the

next step. Thereafter, the carry-out robot 140 is 26/03/2007

noved downward by the up-and-down novi ng nechani sm

(not shown) again and then, 4 cut substrate 93 is MD031
nmounted at a predetermined 25 position at a

predeterm ned state in the next step. Next, the case

in which the direction of the cut substrate is, for

exanp¥ eJ1EPGRYRR) RLOW dégr sabsdrals sgrrvheutafdeyioeat guide

r obog1 140 Hhaviodd ngUkBcRasl EHCEMRSiNGS o Q&l%n%eﬁlgéhgegue to
wth reference to Figure 5B. Wen each adsor ption pad

1401 oFERTh "PAeGURF af’d§8|rﬁﬂ ﬂtﬂéa@l‘i@&tré‘ﬂﬂﬁ@héél“?ogmde
t he vacuum adsorption head attachnent plate 140j

adsorbs the,_cut substrate 93, the entire carr
> obot 140 ng’%es YA YoE9Po tlé&“"%té?ﬁ LR REF OB‘)P’CPHF@ 140a

up Tk dd/um.rmghagsnm@dnamm dlAmaa IreshhectbBetses vdriving
ryv e drivin aft 14 [

r ot at eatljé’galdé% de‘érg%arsgp ﬁe |docn%<51| r SCFFSRIlng?%JeeY 140e

dri WAney 1@I¢@ma11¥0§tbeﬁlmgdatm |eéo¢rooj<nhea:e andearygi @weached to

fr omh%h@r%fw%h%@felﬁﬁj@la% afﬂ? dr 'Wﬂerfzgtl‘?n?ﬁ%&g]:ég%haft

is rotated degr ees arm 40f IS ro

10 90 dé8bcts m‘t%et%eth%lrfllwrtgp@hhw umhand thesseepndrpulley

of nabat 48RachhersPtald @Blvg_hbeﬁﬁhﬁe 131015 heA‘:i"tr ghahélftan arm
140f bgl :gg anti -cl ockwi se whe viewed fromt
t

subdfPE L9 dithe amad 1 # bEarhed the Lhg Ui D éaeét-pH% The
headrat 180b ot a e thdbhel &ri@i@g efhard QRObVES Nitd RRnter

arm,140 90 d rees he dr|V| ng. shaft 140b as .
7 Sag e, e B £ 5 L8RP nadt Fotating

15 attsabafientdpyate smmo:beacngm Ot togd atbip/ S Y teith t:motfheo as
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40f .t h h ' haf
angte e PRl e e Rt Aot drriahe b ABE pPRscat e e amm
heatl4@f t achitbardpelley 1400 J'beenngtegm’aillyl actadisal therme end
Vi eé!‘f’dtlfxés aﬁ%@ﬁ%%taﬁt ?.40 F?]Jql e}ttcls}haél&ase elqzet(leoﬁ

rotatin attache Um Sorp
hea‘éﬁ!&tlt@clhﬁa%htlﬂiak els] aQjunids aﬂwmded:hﬂ tslecond pulley 140e

and the third pulley 140h.

Furthermore, a fourth pulley 140n is attached to the
rotating axis of the servo motor 140m. For example, a belt
(e.g., a timing belt 141p)} is wound around the fourth pulley
140n and the first pulley 140c. Therefore, the rotation of
the servo motor 140m is transmitted to the first pulley 140c

- through the belt 140p and is further transmitted to the third
' pulley 140h through the belt 1404i. As aresult, the rotating
shaft 140g rotates.

_ The center of a vacuum adsorption head attachment
plate 140j is integrally attached to the other end of the
- rotating shaft 140g. - Vacuum adsorption heads 140g are



the driving shaft 140g as its center of rotation. 20

Concurrently, the rotation of the servo notor 140m '§6/03/2007

transmtted to the first pulley 140c through the belt

140p and is further transmttedsio-the third pulley MD031
140h through the belt 1401. As a result, the rotating
shaft 140g 25 is rotated by 180 degrees cl ockwi se. The
vacuum adsorption head attachnment plate 140j,

at t aBRed1£8d ohd- e Yagwiyn sAaprrtinngeadottiashnep tiigbate 1407 .

degr ess v@c@%\/&&%fﬂtﬁ%ﬂﬂl@ac@ih&h&%e&%ﬁ% aak$39t3%n §8d 140k .

center of _rotation. Therefore ile the vacuum
adsoTB?l%ﬂS?EEEFQﬁtHﬁﬂnﬁﬁﬂk[ﬂdﬁQ¥bﬁ4@|5P@F$Fé§ebybEOUSln9 an
degr&@§oﬁﬁtﬂ‘¢ﬁ hméél@azdiéxﬂ' PHoshahbwhi0d Aag idys aeant Sﬁbstrate
roteflon io ation dlrectlon of the vacuu

adso‘F oN A e&‘t ac vaqium gdggpptien head 140‘1 will be
mn|de$mmihm¢eumhﬁn1m1ﬂam&ﬁuon1the substrate side,

and the vacuum adsorption head attachnment plate 140j

26/ 03/2007 - 55 - MDO31 rotates by itself by 180

degrees cl odirgns)e whenyvbeWaoblicmMOthrmlgbsmmataestructure
si degyg ‘é"etthugbﬁg A eV s glbiﬁgftg,gy'?g A% lllo%l?gtgglbeéirsééi& and

result, as shown in |gure e cut s
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W t gt dubsitehabi 98! ¥asBL! caPREEa Ot 9% dﬁgcffee\%c? for the
11 e

cl ockwi se when V|emed fromthe substrate si
r ot 8€g SAFBUNBLtRemiRbperings thacdiptansomovad e Be amm

. s a4pfrmmhiMEai/mﬂV§ %B@Vdﬂga@tﬁﬁ{ bh@llétcutleubebeate being
% othert é Ie of the caayﬁlout r obot

~ccBER APEIREnE RS Tratedr bAYBALGIARSE Ghra vapietaof angle

dlagiaectiohenatlcally showi ng the structure of the

carry-out robot 500 according to the present

invention. Figure 5E is an explanatory diagramfor
expl ai ni ng Iméeheptransporvatide diStharcut eubstebhet , 560 cut

PCESEERHRRES S9SEUEY o WL e S R Masorprson
pad. After the entire carry-out robot 140 is moved upward
by an up—and—dqwn moving mechanism (not shown) once, the
cut substrate 93 is transported to the device for the next
step. Thereafter, the carry-out robot 140 is moved downward
by the up-and-down moving mechanism (not shown) again and
then, the cut substrate 93 is mounted at a predetermined

position at a predetermined state in the next step.

Next, the case in which the direction of the cut
substrate is, for example, changed by 90 degrees by using
the carry-out robot 140 having such a structure will be
described with reference to Figure 5B. When each adsorption
pad 140k of each vacuum adsorption head 149q, attached to
the vacuum adsorption head attachment plate 1403 adsorbs
the cut substrate 93, the entire carry-out robot 140 moves
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end of a ho

shown) of the carry-out robot 500 through a connection

bl ock 526. The supporting beam of the carry-out robo§6/03/2007

500 is used for transporting the cut substrate 93 to

a predeterm ned 20 position (seéa& Figure 5E). In the wMp031
connection block 526, a connection shaft 531 arranged

in a vertical state is rotatably penetrated via a

bearing. A driving shaft 525 is rotatably inserted

i nt oUBP¥RTE dh&Eei BR-8REFEowB1mMoYing Hpidmgm Thads a result,

connewd | N @l 023148801 5h@r fody idih $8@f hr3ding shaft 140b

i nde endﬁn}cl% 25 rotate fromeach other. The upper o

end oF P hat CORREQIaIT aaty thgBe tahicr diregppen odidheoiriving

tb Ihe sgtaiﬂ/!i ng4ebaftlein?p AHOLFUUSCRROYE WhEn COIEWEH | $Rom the
oG

526. A dri,ving_.,axis.of .a.servo notor 527 30 for
r ot aﬁl}bnsst%astec ARgct gvg"?rbs'i]}?e dﬁﬁHéFgéFba%? 40> 4 Frhgted by
shafa0 §2§rekischthe dmmsdrate iisnioté bed agnnec teattesBafith the
531554 i M | 32 for circling,js .
oot S BER CTAN U BYL! SRR o R el pir Ceh Ttation
t he dd@meddonont shiaé 12138 Ishelfi it i 40fobeimigsan tipvat dckwise when
t he vGRRRACHF-8R @h@cguﬁgﬁra‘e‘enﬁigepu!ﬂseya SEX Lfﬂ g'spze vacuum
h ple ey

circling adjacent to the cou dri Vi ng pu

f or 296PLPLiAY headp biageBenbplatenkl tbhnamtiatiedl atkng with

526 t+héhgrn 1WA Bgsgﬁydééﬁeégrwﬂl{ Q:Ihienariiﬁriﬁbt aehed fdﬂ)b as

a rotation axis whi isin avertical State an

r ot &t 8ol P Fangéd. Totetidsni honvBEPUMS 33dseFption head
ci rat?:aghlilénv\npjmﬂ:eaﬂ.ﬂloﬁdb%ﬂﬁg_ffﬁidtafbl‘él.'y' sﬁggg%fttaarby the tip
circli an coupl.ed. driving pullé or _

C 1 BF e 0 i Ror By St o1 B St 1 4D gn@ tag rotation
coupirectiowiof the I\&;CL?BD? dd]grorlqiﬂi@nj h@a@néttth@hmgnt plate
tra i SSi t 5. 0or circling constitute.a belt

tr a%gﬁ ?Z‘%’%%‘ £rr-§!c _ézglsoscrﬁwﬁee vfh(ﬁnatvggﬁ’egx F§°§B3he Abstrate
at tatded Inothhe gmien phlel pytabslg favafdi Lebgngttsched to the

t i ' ' 15 _Th .
oo e O U a0 in B p 05T s
| ovidte el wimg shafdndd@®d s ditsf ceb3erwhifc iropetdonat es

Concurrently, the rotation of the servo motor 140m

is transmitted to the first pulley 140c through the belt
140p and is further transmitted to the third pulley 140h
through the belt 1401i. As a result, the rotating shaft 140g
is rotated by 180 degrees clockwise. The vacuum adsorption
head attachment plate 1403j, attached to the driving shaft
_ 140g, rotates by 180 degrees clockwise with the driving shaft
140g as its center of rotation. Therefore, while the vacuum
adsorption head attachment plate 1403 rotates by 90 degrees
with the driving shaft 1404 as its center of rotation, the
ﬁotation direction of the vacuum adsorption head attachment
- plate 140j is anti-clockwise when viewed from the substrate
side, and the vacuum adsorption head attachment plate 1407



the connection block 526 so as to integrally rotate

with the connection shaft 531. The circling arm 523 26/03/2007

is provided in a horizontal state. The rotation of

the servo notor 536 20 for ci+ding is transmtted to MDO31
the connection shaft 531 through the main pulley 533

for circling, the transmssion belt 535 for circling

and the coupled driving gulle 532 for circling. Wen

t he EBhakRs Pynisralf by318P dedeescscgloghieise i gheh wipwed from
Ci r cth8gudkMraLd diHeE 0 th ¥nb rat At gMRdr £ N804%s its center.
connection shaft 531 around the axis_of the connection
shaf#s gesuhle |FNeTRUMY ¥ FoFeTEr PBingbenght syBstrate 93
peneadSe el Bihleeidh adeerpenbacha@m sddfls 3dkdted, within a

5l ocate d th hol | I 23. A ma
oy (o b shRTA S s B0 Tl TS BTeRaar iR} Picwea

por tfxom dfhd hatdrindteg Silgef whi2b sotasihg arbuagr ahéycenter
r ot driving shaft 525. 26/03/2007 - 57 -
woo%%?dﬁ$op§F¥§H‘%&|s 522 in a vertical state is

provided wthin a tip of the circling arm523 so as

to be rotat#lgrevid & Q & ﬁv%oy la@ds}%tf Vﬂnfg carry-out

pul l ey 524 tof circling e circ

10523 n@%%%ﬁéoﬁa@h%emm%@ 6 Hegpsryogug @o&@tt@ccordlng

i nt e@r akhy rptateni tihddi ipt.ati o ke 592245 a  diagram
transm ssion belt 529 for rotatlng is wound around
v}

t he SCOGPREACELLY FROBLRY P essETREEUFSIQE it §RYTYhRUt robot
mei soopakcleyadndg ter thet preBent TheveatpbRd iYW SE is an

|1 524 f§ tati th ul | 528 f
P sebARak %y G b ton SxpUR BARG 536 METAlign qf the
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o pBgy o8t roese | S00 (£ ASE LA BE SNBIRLDEG lom (not
i's Shawsﬂant tbetanitipe- owdt abboh 500 ShrEQthahcoughcthen block

R e
for transporta_ng the cut substrate 93 to a predetermlned
position (see Flgu;e 5E). In the connection block 526, a
connectionshaft 531 arranged inavertical state isrotatably
penetrated via a bearing. A driving shaft 525 is rotatably
inserted into the connection shaft 531 via a bearing. The
connection shaft 531 and the driving shaft 525 independently

rotate from each other.

The upper end of the connection shaft 531 and the
upper end of the driving shaft 525 protrude above the
| connection block 526. A driving axis of a servo motor 527
for rotatihg- is connected to the upper end of the driving
shaft 525 which is inserted into the connection shaft 531.

A coupleddrivingpulley 532 for circling is attached
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for rotating. The rotation axis 522 to which the

rotation of the driving shaft 525 is transmtted is 26/03/2007

attached to a connection 20 body 537 provided bel ow

the circling arm523. One of thgesends of the four MDO31
vacuum adsor pti on head supporting bodies 521 are

attached to the connection body 537, the four vacuum

adsor ption head supporting bodies 521 being in a

hor i xentlé uppeat endrd phe aldneledtd cmagha bt Bl wikbch protrudes
vacu j 2 ads; nd Vi -
vacuH%gggﬁ+ g%eh‘g%%? supoglogt-L ?%g ~I$Siod'y %%%aﬂ] pﬁiﬁgy 333 for
AdsoFptFéangaadisgents p sbsocoupdedhdrigibgt pyléey3532 for

are éikéﬁlﬂﬁg 19 YASHHUR AR R g%ﬁ%c%]ﬁ@n bId&k 526. The

plural ity of vacuum adsorption heads 540 functions as

a sUBRIPRELIN IB3gf A fHTrgiinshdspprbtashed BoodiTRiftion axis
Thus5380wRLERT Ui NintH Pabsidal & wEild 4@ %@:ta&@blg bbeanged.
cut %u]pst rate s firmy received and passed on t he

I
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f unaha pﬂﬂl@ygbﬁB%c):a cﬂ.grrlosﬂ?nhlaloé);gd tgléaopgh/jﬁ?ﬂiiﬁi&lg pulley
. W. escrl ater..1n
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detai T~ Accor e

10 vacwenpdadsérpngoulieads 32 Hoor ¢ingl bog aniidhe taghsmission

adsqypfqd o a 2 h ion_b 3 e
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axi gnBIEHShc h&Qetrp tatd oncanhe SBAGH trodye 87 themain pulley
CoUu A driciida iRl 1 ¥ 028t bWy a'sRbRld At SE 5aNES: EPrc1ing.
the rotation axis 522, the dri'ving shaft 10 525, the
main pulley 528 for rotating attached to the driving

15 shaft 525, tihe ba88emaSst ahdeldw e28ch@hg/anP628d s attached
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r ot a9 R et the GPRBRE CES RNt o P AL iwhd chapep

t he ther vonmmeication2blbek 5atakbngs eonshitbyteldy rotate with

SubstraLs, 1oLt L A% HEAS31 1 The circling arm 523 is provided
in a horizontal state. The rotation of the servo motor 536
for circling is transmitited to the connection shaft 531
through the main pulley 533 for circling, the transmission
belt 535 for circling and the coupled driving pulley 532
for circling. When the connection shaft 531 is rotated, the
tip of the circling arm 523 integrally rotates with the
connection shaft 531 around the axis bf the connection shaft
531.

The lower end of the driving shaft 525 penetrating
through the connection shaft 531 is located inside the hollow
circling arm 523. A main pulley 528 for rotating is attached
to the lower end portion of the driving shaft 525 so as to -

integrally rotate with the driving shaft 525.



Furthernore, the circling arm 523 to which the .

rotation axis 522 is attached, the connecti on shaft 26/03/2007

531 attached to the circling arm523, the coupl ed

driving pulley 532 for circling attached to the MDO31
connection shaft 531, the 20 servo notor 536 for

circling, the main pulley 533 for circling attached

to the servo notor 536 for circling and the

transm ssi ora kel t33h do1s G22chhng veattidaar otk tikeprovided

T PR & 13 O AT At B S S Je b acanac
gl rc‘h),/mga reesnslng25 Ascohm]:edi hismlua’(rfg/qqultllw Sedsfrateircling
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r obot rate rotation

5and aties SABsspade i mtuaggaﬁéansotarheﬂsmmearetatlon axis
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around the first axis an e su strate circling neans

causéle qRupdEss Grird ngoPyilAgYnEaAs o5 EpFaFéngrapmdthe main
t he RACRRA5 28 rdPaBind he Tebebhpi€a carlﬁﬁm%uﬁféfy 824 for

80 can transport the cut unit substrate to the nex
st e WG -desPPed @it | Pidde26/ B3P 20077 rogétlnﬁm%&d the
on aranasperibat e pl 306 aﬂﬁircaﬁtart[mlgt aftfstwute a belt

t t th t bst t It
for R8s ze 100 e ciasdv’ © it ot AErkind ssRatE SRS 1s

The rogetedoby tldotes6H Mwnomgxucfbrarstaumngr etleanrotation
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s DS B Bl £ £ 622 S TS B B G Horarion axts
caséz22itharpudietivenasn poildey3PS for rertadstmgg thg(transmission
dri ‘lééﬂt 5bg EBLaI:bQQtEﬁ%té?ﬁd Sﬁﬁ S5 PLa 986+ 1 QJ{% pulley 524

tte conn h

circling 1s transm tot ection s
t hr 6a§hrekRatydgn pulley 533 for circling, the
transm ssion belt 535 for circling and the coupl ed

driving pulley 532 for C|rcllng aresult, the
connect i on Srafiotdiqns axdsap tcTFfG%lCht koe rotation of the

driving shaft 525 is transmitted is attached to a connection
body 537 provided below the circling arm 523. One of the
ends of the four vacuum adsorption head supporting bodies
521 are attached to the connection body 537, the four vacuum
adsorption head supporting bodies 521 being in a horizontal
state and parallel to each other. Four vacuum adsoi:ption
heads 540 are provided. on each wvacuum adsorption head
supporting body 521. Adsorption pads 52la for adsorbing the
substrate 93 are attached to vacuum adsocorption heads 540.
-The plurality of vacuum adsorpticon heads 540 functions as
a substrate holding means in the present embodiment. Thus,
according to substrate cutting system 1, the cut substrate
'is firmly received and passed on by the plurality of vacuum
‘adsorption heads 540 (above, function of claim 41).



15 circling arm523 integrally attached to the | ower

end of the connection shaft 531 is, for exanple, 26/03/2007
1

rotated by 90 degrees, wth the connection shaft

as its center, in the directi-omss i-ndi cated by the MD031
arrow A in Figure SE. Wen the tip of the circling
arm523 is rotated, the rotation axis 522 attached 20

to the tip of the circling arm523 rotates in a circle
with the cdiweadwmatedrptidn headbdOpddildre dggcribed later
descyj hed: pbove, according to the substrate cutting
system1l, the circling of the substrate hol di ng neans

25 by the substrate circling neans is transmtted to

t he substratdoia@higOR oMBARS pRY s@ndY BAPHELREME! each vacuum
transn133|on mechani sm and, in connection therewth,
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ot g1 188 EBL rYtdtivle Qhddhelbiveonbebra £y @9r&otating
transgortatlon plane is readily set (above, function

of EPAFM'SBFe BoREbFFEREPYTOWRERIHEPARF vo notor 527

15 for rotatlng 10 is rotated, the driving shaft 525 is
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rotated. T {ore t he otatlo .of the g%gyl

595 1 o 1 1 an HREHIGRE « nEhS; GLEPLaRTaie 8543  Ffodhch the

therobaaionnanmsnspzlheyaii&chbhe thearsfinestdonbehtaft 531

529 t he ¢ V|n ?

For2ForahPade Hie Fireaifs R £, hE BRI pFLv 288 puriey
532 for circling attached to the connection shaft 531, the
servomotor 536 for circling, the main pulley 533 for circling
attached to the servo motor 536 for circling and the
transmission belt 535 for circling wound around the main
pulley 533 for circling and the coupled driving pulley 532

for circling constitute a substrate circling means.

As described above, the substrate carry-out device

- 80 includes at least one carry-out robot 500 which includes
the substrate rotation means and the substrate circliingmeans.
The substrate rotation means rotates the substrate holding
means around the first axis and the substrate circling means
causes the substrateholdingmeans to circle around the second
axis. Thus, the substrate carry-out device 80 can transport

the cut unit substrate to the next stepwithadesiredattitude
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15 537 to which each vacuum adsorption head supporting

body 521 is attached is rotated with the rotation 5¢/03/2007

axis 522 as its center, each vacuum adsorption head
supporting body 521 being | ocateed at the | ower end ofypos1
the rotation axis 522. 20 In this case, the rotation
direction of the driving shaft 525 rotated by the

servo notor 527 for rotating and the rotation

di r eett ilofirehsphetabhmegilicaore shdf tad3limdttanedusly thensport

Ci rclyl r 4 a Ltect 0 r
The ot af5 ort ROTE et (Phe Parapiaty e 8efFEUsERE the next
t he 982RIr (ahawte s HafCt32H of odiadem BRe-rotation angl e

of the connection shaft 531 (i. e. , the rotation

angle of the circling arm523). Therefore, due to the
rotation of HReCFBEEIP®h TRbod 599 hawing gvrhersitgcture can

bodyrstdteathachesktLatded @J\&eb_{)%@c}(ﬁgeé Wen' 8hahi &lsorption
ams%Z rotates around the axis of _the rotation 30

axi PP 218, FI50TPRe LG SUPSEE2tEs98aused to rotate in

a circle around the axis of the connection shaft 531.

The connection body 537 su rts each vacu . .
adsor pt 1 on MBat LR GHsar 1 MG na 28575 ek Bisysor cigpling
- MIG3driveuedire betdatboueyf tihe setadinortali 586t fon wifrcling

the; s lL.di VA r t ] .
ot AL D0 DO ARV SRS AL LA U0 s
hol BPAdeedds Hprs qinckivimt rehe travdmhgsheanbedte535 for
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can_be set "at a desired attitude “onh a transportation

pl afié SGERVLRattheheoRBOrhgoRFRAL HP34 15 aPsatefm | Thus, the

M neiréedngabenes23 Uctd @Fa Py Cd@ddB -tolGhe lower end of
Fur{agerrmre, the rotation anfg_ e of the substrate

hol HPAGORBERELBY SPRE tASTF af 87 CHEEPLEn SRIATCGRY PRidegrees.

t hewith rtlel dgneaet orobhblie sbatridteecbet D M ERSAiNection
bst .There t he vepment

the, s a(% irclin ans %re

of TRETLEGE o5 hheca e ik Fi-g85e (Bov ¥reputBe: bP it the

cl aciwdbing arm 523 is rotated, the rotation axis 522 attached
to the tip of the circling arm 523 rotates in a circle with

the connection shaft 531 as its center.

As described above, according to the substrate
cutting system 1, the circling of the substrate holding means
by the substrate circling means is transmitted to the

' :substrate rotation means by a dynamic power transmission
mechanismand, inconnection therewith, rotates the substrate
rotation means. Therefore, when the rotation operation of
substrate rotation means and the circling operation of the
substrate circling means are combined, the carry-out robot

' 500 can transport the cut unit substrate to the next step
with a desired attitude on a transportation plane {(above,

function of claim 33).



15 Additionally, the servo notor 527 for rotating and

servo notor 534 for circling are independent fromeachg/03/2007
other. Therefore, the unit substrate can be easily

set at a desired attitude on-astransportati on plane MD031
(above, function of claim 20 37). For exanple, as

shown in Figure SE, in the case where the connection

shaft 531 is rotated by 90 degrees in the direction

i ndi cated by the arrow A, when the circling arm 25 523

is circled by,96,8885:885 e +BeafisLd eﬁ%ifz\&g)g@é@@e B%1ding

the arrow direction A the rotation axis . )
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20 In this case, the rotation direction of the driving
shaft 525 rotated by the servo motor 527 for rotating and
the rotation direction of the connection shaft 531 rotated
by the circling servo motor 534 are opposite to each other.
The rotation angle of the rotation axis 522 rotated by the

25  drivingshaft525is twice therotationangle of the connection

- shaft 531 (i.e., the rotation angle of the circling arm 523} .
Therefore, due to the rotation of the rotation axis 522,
.the connection body 537 attached to the lower end of the
rotation axis 522 rotates around the axis of the rotation

'30 axis 522, and at the same time, is caused to rotate in a

‘circle around the axis of the connection shaft 531. The

| connection body 537 supports each vacuum adsorption head

“supporting body 521.



at a rapid speed with little inertia, and the

substrate 93 15 can be rotated by 90 degrees in a 26/03/2007
relatively small space while being held in a

hori zontal state. The carry-outé¥ ocbot has been MDO031
descri bed above in detail wth reference to Figure 5.

The vacuum adsorption head 140q 20 and the vacuum

adsorption head 540 will be described later in

detail. Referring back to Figure 1, the structure of

the substrale SUUdiNLAULER, 1eHblober fopciifindi AP or the

The first substrate supporting section 20A and the

secofdPstARte Ard ddmspBeennPysebeioibior ter rehation means and

substhat @ir SLHRPrdi R EaH GF 3d Rebddeati0ho?¥anBl feans by
five first substrate supporting units 21A and five

S5secolff sTHRE TR 6t f1S83gsufEes oppgsite to each other.
r eSpHEedtRInG , 86e SMAW sUlE fitid €ad be sdeatiad @dsired attitude

substrate_supporti units 21A and_second substrate
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as ndie theanm gl odincgcim icre O f( abloeres c ifulbichid ctevifcelgiimda4d ) .
body 30. 26/03/2007 - 63 - MD031 Each first substrate

supporting unit 21A and each second substrate
10 supporting &mirtherBoxee &heangédtion| angleoo€athe substrate

ot hq{ol@i%%%mgﬁglsaq%tﬂﬂ] sbsdraeet FOPAt %%éﬂs 4Q Hifce the

frames 1 In the | ongitud na irection o

t he H&EHPOARI D of thesshatmare Rolddgrpmeans by the substrate

subgdiratia ngURBAKEL NOTHEHd £l 130 mRAehet@CORUthe robot arm
substrate sugﬁortl ng unit 21B are_arranged  on_the

subSAaPe BAPHPIFRYS(8RO¥Rd fRRCELBR Pht &ledir 2 but
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respecti vel 10. Fi e6isadiarm;%%o¥vi a sigde

face of onekartiphdty s ng sBebartoRh AT 1S9 BRTrbing and
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sect ln the.fir bstrat.e su riLn nit .

51 A&hggsggfg f t}ge iugu_lct)r %‘\%lil)sd%é 'S can be ea%@ﬂy 580 b 'gesirea
attitude on a transportation plane {(above, function of claim

20 37).

For example, as shown in Figure 5E, in the case where

the connection shaft 531 is rotated by 90 degrees in the

_ -direction indicated by the arrow A, when the circling arm
25 523 is circled by 90 degrees in the direction indicated by
- the arrow direction A, the rotation axis 522 is rotated by

180 degrees in a direction which is opposite to the direction
‘indicated by the arrow A, Therefore, in a similar manner,
while the vacuum adsorption head supporting body 521,

- 30 attached to the lower end of the rotation axis 522, circles
by 90 degrees with the connection shaft 531 as its center,
the vacuum adsorption head supporting body 521 is rotated
by 180 degrees with the rotation axis 522 as its center in



t he upper surface of the guide base 15 held by each

moving 15 unit of the pair of guide rails 13 which argeg/03/2007
provi ded on the upper surface of the nounting base

10. A supporting nenber 43 is g avi ded above the MPO31
pillar 45 in parallel to the Y direction along the

frames 11A and 11B of the main frane 11. Each

supporting nmenber 43 is attached to joining 20 nenbers
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with reference to Figure 5. The vacuum adsorption head 140q
20 and the vacuum adsorption head 540 will be described later

in detail.

Referring back to Figure 1, the structure of the

substrate cutting system 1 will be described.

25
The first substrate supporting section 20A and the
‘second substrate supporting section 20B of the substrate
: 'suppor'ting device 20 include, for example, five first
substrate supporting units 21A and five second substrate
30 supporting units 21B, réspectively, as shown in Figure 1.

The first substrate supportingunits 21A and second substrate
- supporting units 21B are movable in the same direction as
the moving direction of the scribing device guide body 30.



supporting section 20A when viewed fromthe scribing

devi ce guide body 30. Figure 8 is a diagram . 26/03/2007

schematically showing 15 the structure a clutch unit

110. Figure 9 is a side view. gf3 tthe clutch unit 110. mpo31
As shown in Figure 7, each timng pulley 21b for

driving provided on the supporting body section 2la of

the 20 first substrate unit 21A is coupled to a
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of the @b@hcgea«e@ﬁ&nsrhbstt&%t@ Hh ogehhg%t bApohherarranged

wor ds, when the clutch with he clutch unit is

conBctBg FBOTHERR ATy - i% §1@22ami e subatrage carry-out

dri wimg sHafthedQcir-obahgsdehes Hhiedas! vdéadh 30 f MdspHttively.
the clutch unit is detached fromthe driving axis 122,

the rotating driving axis 49 does not rotate. Racks

1lla are att Ed.batiet(b itshe diaprams wHoeadegoh $hde face of one of

2 e o A A SR 400 o
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one end of an axis timng pu

tinthg UBReY SFace eduphedsebde ass Hér hehd By qamh moving

axi fnie3orArhb Mhadr Puk | gyléeliiraﬁé:owlmoﬁp ARE R ided on
the driving 10 axis 122. A timng belt 119 is_wound

ar ofifE BRBEF| FREAERI 6,the ORRELR R334 Hy pil [FpPoTting
115mékiber g3t Wo pebeided labarg trﬂelébllTlfais 48 i® parallel to
g?lt t I OQ atg;gtcgghgﬁ( IeaLSJ_cvlnza_:;3 tlhse tf’l‘:ﬂal}ﬂc’ens1 tfl%d and ltlge of the main
frame 11. Each supporting member 43 is attached to joining
members 46 and 47 of two unit attachment members 41 and 42,
which are constructed in the X direction perpendicular to

the frames 11A and 11B of the main frame 11.

A plurality of first substrate supporting units 214
{five in the explanation of the present embodiment) is
arranged with a predetermined interval therebetween,
respectively. The first subsitrate supportingunits 21Amove
together with the scribing device guide body 30 in the Y
direction along the frames 11A and 11B of the main frame
11. _

The first substrate supporting unit 21A includes a
supporting body section 2la, which linearly extends along
a direction (Y direction) parallel to the main frame 11.



15 A clutch 116 (e.g., an air clutch) is attached to

the other end of the dr|V|ng axis 122. \Wen conpresseg6/03/2007

air is injected into the clutch 116, the driving axis

122 and a coupled driving axi 424 connect. \Wen the Mpo31
injection of the conpressed air is interrupted and

the air pressure within 20 the clutch 116 becones

at nospheric pressure, the coupling between the

dri virhgiag imlllégsanb 8hd Tlelphédhdifiori expraxies, gi2de a timing
det a . tigp I 7 C I .

wni ohors 28y R RHChBh b I o 18, bipp8Rting voay
coupfedtien 2wy m5$>ec_t.214relér -t i Fhagtieing b2l t 2lgodAdcaused

aroupg thetd mlglg 44 ke It\l\ﬁll &ggufrg% % 3y %E%Mixﬁ‘g}’ %1§otated

The t1mng pu cated at one end

5t he PHt&atGigF<dr |(thghs‘ﬁaﬂ- 9 qdescrihech 1846/ )t LR ﬁ@nnectlon

pul I ey 1D PFoMided.Qn the supporting body 30 sections
2la of the first substrate unit 21A is coupled. As

shown in Figure 7, the mechanism (clutch 110) which
moves the timw@ebﬁhhisﬁllﬁa{iyng%ﬁﬂ I’wsﬁ:hﬁcﬂ:hﬂ‘bn@hlch moves
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| ongi nal” " direction of
descrigied-tdingveynite BilRl amrdﬁl@mdt ba ftheefirAt stgestrate

and %Jb@)o‘?:'tlln é% 5h Glod &ﬁéﬁl%dsfg&nvﬂﬂé:Qc§5’.9@.ﬁ§;t%ev1ce

t he fir strate supporting units 21A are
by quigleghpde %seglggreméspﬂlfileﬁg@ sahepatifahey1ghrewing

si derand tilckleePh! toicde Ot NELd ! afRghiB 61 818 a side view
integrally nove the guide bases 15 \Nhl ch hold the

pi | 104y $hegclpfehppnily 8198 support both ends of the

scri bing device guide body 30. Mwers (not shown) for

the i near m)t solgov?rg elI(I:olQEgg]t:gd_?t ° écr:l'xe l'%rllldneg bpausl ey 21b for
driving provided on the supporting body section 21a of the
first substrate unit 21A is coupled to a rotating driving
shaft 49 which is provided in parallel to the X direction
perpendicular to the frames 11A and 11B in the longitudinal
direction of the main frame 11. Both ends of the rotating
drivingshaft 49 are connectedtoclutchunits 110, andwhether
"the rotating driving shaft 49 rotates depends on its
‘connection state with the driving axis of the clutch within
the clutch unit 110. In other words, when the clutch within
the clutch unit is connected to the driving axis 122, the
rotating driving shaft 49 rotates. When the clutch within
the clutch unit is detached from the driving axis 122, the

- rotating driving axis 49 does not rotate.

.Racks lla are attached to the lower surface of the



5first subst Ta€ePiBippoki} ﬁ’é the ccMegb BBLK

15 which support the pillars 28. Thus, with the drive

of 15 the linear notor, the scribing devi ce gui de bodyg/03/2007

30 noves to the substrate carry-in side, and at the

same time, the five first subsgtrate supporting units mMpo31
21A of the first substrate supporting section 20A

nove to the substrate. carry-in side. 20 Wen the

scri bing device guide body 30 noves, the pinion 111 ,
of tfrieamdldA amd 1 1B10n dihet hendiandindnddrdetaod of ftbe main

pi ni of h %EQ fr 1

Si dePP%a%?l(]:]hl 'argngn%ég%% ﬂj? Ect’ gﬂl?&%?fa lgigfg(%he e clutch

al omgpite ¥lanmes 25 11A and 11B respectively are

rotated. When the timng belts 21e are noved by

rotating the timng pulleys 21b for drivi ng of the
}tighggupied to

the ddamglbs andakhe 393f r'cma;l& glcﬁﬁlbiéy‘:@mﬁeﬁbﬁdat’@lmlng
t he respective driving axes t ernat.i vel

ei t M1t 1dt%c H-SorCoRd e e ti‘fAOEHSrtﬂ’éd P+ aﬁ’éeﬁ’él%a%“

be connected to the dr|V|ng axis 122. 26/03/2007 67 -

MDO31 The s nd sub porting,section.?2 (o]
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Th t
' AAZ°gaa HEPLIRAG BURREY ARG UL St Hufl alBEEDS ana
scrilfidng 'El@wcetfgﬁnr@etamw 86. thé!'weils%'eé@ﬁdlsubg@m%m?étted to

SUPRAL GRYv¥ALt 2218 has a simlar structure to the

first substrate supporting unit 20A. The second
substrate supporting unit 21B is supported by the

pillars 45 grcibech rese (kLA .Si da and éf@tél&fmﬁs ldBached to
side so 10 as to be attached oggosme to the Y
di r &Be P eRG eEpeke YRttt iihg HBGPceoRTeRsed alr

bOdy.s3QnJ&§§é7d pidt@rthie cluteponied byetdeigiungebpsa22 and
5'a coupled driving axis 124 connect. When the injection of
the compressed air is interrupted and the air pressure within
the clutch 116 becomes atmospheric pressure, the coupling
between the driving axis 122 and the coupled driving axis

124 detaches.

A timing pulley 117 is coupled to the end which is
not joined to the clutch 116 of the coupled driving axis
124, 2 timing belt 121 is wound around the timing pulley
117 and a timing pulley 118. The timing pulley 118 which
is located at one end of the rotating driving shaft 49 to
which each timing pulley 21b provided on the supporting body
sections 2l1a of the first substrate unit 21A is coupled.

As shown in Figure 7, the mechanism (clutch 110) which
moves the timing belts 2le by rotating the timing pulleys



The pillars 45 on the frame 11A side and the pillars

15 45 on the frane 11B side which support the five 26/03/2007

first substrate supporting units 21A are held by the

gui de bases 15. The pillars 4%@n the frame 11A side Mpo3i
and the pillars 45 on the frane 11B side which

support the five second substrate supporting units

21B are held by the guide bases 15. 20 Furt hernore,

t he piblfansd45vang ccfbnhecﬂm fores stubstrtadgr sthipyorinigeunits

Wi t hzﬁ.ﬂepMJ%e&)%%e‘EhéSfm ?%lt attléesR%# %\%%ecttq%n 20A

pi | lars 'supporting both en € Scri
gui dés by IBEevideders ’(lm@tfrﬁm/vﬂ)le sndehgllnheeépngltudlnal

Mot Of $ré& 1ol SACHEY h2id Ne-Ail dg bases 15 hol ding the
pillars 28 which 25 support both ends of the scribing

5devi ce gui de body 30. Thus, wth the drive of the

l'i near not oras tdaes TG agoG@VI&ﬁa id&r R8dyn Ihd@V-efe 11A
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in sid
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10 substhreapltarr4s on ﬂledﬁram@ﬂ]iﬁ:hlﬂelirﬂ:éb]tﬁﬂﬂiyrmbm the guide

i5

L oMLY 1 i 2RO 28 O0rne MR R suppoxt

ubstrate su ng sec 1'on
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SUbSHHALS. £SHRRRY maaw&to%oﬁre\&ﬁn]éé’@eé%s'?&@gulae bases

devi ce gU|de bod moves, the pinion
cl utlehvidch iTBPBHttHBefP%#&ﬁ¥§ siT@@sanithethe iphve of

111 tofe thAebhUn6RoBNI £hd IO itie advidie ghiBeSh88y 30 moves
whi ch are engﬁged W th the racks 1la attached al ong

t he tPr ZhesSYRATEARe 198 T ek &4idfel wigt &ty hst %'ameVWé?\e the

t he flivel g e tsuddierare wmg 0&@1t@gzmeof1(ihe f:l_rst
timn IIeys 21b faqr driving o e second suybstr
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When the scribing device guide body 30 moves, the
pinion 111 of the clutch unit 110 on the frame 11A side and
the pinion 111 of the clutch unit 110 on the frame 11B side
which are engaged with the racks 11la attached along the frames

- 11A and 11B respectively are rotated.

When the timing belts 21e are moved by rotating the
timing pulleys 21b for driving of the first substrate
supporting unit 21A, both clutches of the frame 11A and the
frame 11B can be connected to the respective driving axes
122. Alternatively, either c¢lutch of the frame 11A and the

' f_rame 11B can be connected to the driving axis 122,



122. Alternatively, either clutch of the frane 11A and

the franme 11B can be connected to the driving axis 26/03/2007

122. 15 As descri bed above, the first substrate

supporting section 20A includesythe plurality of MDO031
first substrate supporting units 21A which nove in
parallel along the noving direction of the scribing
devi ce gui de body 30. The plurality 20 of first

substrate supporseaegduaubstidbe rmppdmogetheechith 20het the

sor i Bhpg gyl o, f9 108y 302G of NEGPIEIRAL, £ive

e Scribing e “gui de
st r u%‘F‘Et‘P’éd SYRERrEhaSURPOFAEa T @Jgﬁ&bzmed Thet seernd fabstrate

scri ch}%‘igoﬁl'@i/ﬁ & Qan QW Q@.Bbﬁf% Revabiet e fid %tanéuﬁ;sﬂré@iﬁon as
supporting unit 21A, 25 the space Is noved in the

5di r etlte SPVidKH dipecsipriohtide SOTREinExAevhTe t%de body 30.
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cl anlgtélgséééih&esﬁgstMEQ Ehg Spaghgl %nlgo\aqﬁ qa][as ta similar
SCri njl I e on (0] mal NS surraces o
subs"t’i%?%t‘é‘fé)%ﬂwgh?ug Stsl?b‘&’lsr’%@é:esﬁBBBPFFhﬁgdﬂPtt 2PR. The
dgessemﬁnd mnmmgm@betaagonnexenusamy é@pp@rwd by the
t he stra

0 I WAL A% Bk duln 5480 fg A '3 meC 1 36 s 1de s
wheels @Z:abetihiat@chesd oppopds® bbl thy Y lEitreaiondesthexkespect
cra r A tier el .62a 0

funcit obn  bERLbInG! QELIOR . dHIEC bl Cs0 PORERRO Y1 1ar 1o

Fur sh@pesited biye ther gnidabbasat &5supporting units 21A
include the timng belts 21e for supporting the

substrate 90. Thus, the first substrate supporting
unit 21A dodBerilinns 519 thentrame d 190sbe dodsthepillars

exeub giwhé Qﬁ:ﬁﬂeq_flﬂ éﬂe ﬁﬁbéhrﬁp%o&(% ﬂﬁ'@ﬁﬂr@ %1&‘%‘&1%3 trate

belts 2l e nove in t Y directjon sult, whe
a ngPPE’gItJ'EPaBRlF% %}%aﬂ%?j %]tqﬁllw ttlli'@ 9§&B§t P%?%SQEF’ The

by plielaptt 5 oheagle 62amet PEACside HhPADR billlbyYs 4Hadn the
g%ﬁsgrﬂ.gg Crl?if?ncv'fvﬂltﬁp (r)s'respgé(g}f{nr g{}n?t ?.V%Utste%ron esel;lbstrate
supportlng units 21B are held by the guide bases 15.
Furthermore, the pillars 45 afr:e connected so as to integrally
move with the guide bases 15 which hold the pillars 28, the -
pillars supporting both ends of the scribing device guide
body 30. Movers (not shown) for the linear motors are
attached to the guide bases 15 holding the pillars 28 Which
support bothends of the scribingdevice guide body 30. Thus,
with the drive of the linear motor, the scribing device guide
body 30 moves to the substrate carry-in side, and at the
same time, the five first substrate supporting units 21A
of the first substrate supporting section 20A and the five
second substrate supportingunits 21B of the second substrate

supporting section 20B move to the substrate carry-in side.

Clutch units 110 similar to those provided in the



The first substrate supporting unit 21A may include a

plurality of cylindrical rollers. In this case, the 26/03/2007

substrate 90 is better supported (above, function of
claim15 7). For exanple, the glgurality of cylindricalmpgay
rollers is rotated by the clutch 116. The clutch 116
rotates the plurality of cylindrical rollers in
accordance with the novenent of the scribing device

gui dﬁb@d;su%irafhesﬂppbﬁhing]s&acﬂamsebaciré tperovmed on the

di reg |on %S %t at f‘ $.2 tﬂeBro 2’;‘ 20 cofn &bstmte
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50 i's rel ease e su strate suppor vice
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f uncd o Q&B%f:ﬁémﬁich a?155 zhsaﬁlalitﬁﬂy Rhb ﬁé&é 943! £Stached

the plurality of [indrica l ers in accordance
wi t R rFé\Per?EﬁF'eéf 1ifec andcALBi RESREGHEEe LY ¥Ee bBelated.

30. For exanpl e, the outer circunf erential speed of

the plurali of ndrlc ollers 30 is ntroll ed

o o to AR HEE oty Grebs e ohe neted it otating the

devitdamigdi deilnedy Y rnscbf]edﬁ&dmgcbifomheﬂwmf:m esubstrate

when _the pIuraIJt roII ves

the Syeisrstpiofit BB BTG Ged B FiF TR guRond the

doesraoe ALlB tae 136/@3V2QGAd to70he MEHRdcEiastdat wlg)) axes

or ;‘{? \%’it%ﬁl %&%Se%” i&?aﬁ%@%ﬁé‘?ﬁ]a&eoilﬁsaﬁd the
within the

f
resu ena vertical crack i's Create
sub&rpmec 138 Q?nthé connertofctd stigRdritiare axishot22.
possibility that an undesired crack will result from
the 5 cutter wheels 62a (above, function of claim?9).

When the fibhsdesardbes: abeuppdite Adrahi subaprate gipporting
tl ns8gtheht 20he. idducal f A8 QFlurR@ itybsds akerks substrate

p g{ntggg{:bgg\ﬁgxlﬁ:g;fﬁ %vh%.fcht rggvé I1r1T11 Bgrgfll.él %]i%ng the moving
directionof the scribingdevice guide body 30. Theplurality
of first substrate supporting units 21A move together with
the scribing device guide body 30 along with the movement
of the scribing device guide body 30. Thus, with a structure
such that a space is provided between the scribing device
guide body 30 and the first substrate supporting unit 21A,
the space is moved in the Y direction, and the .substrate
90 is fixed by the clamping device 50, when the space is
moved or scribing is performed on both mains surfaces of
the substrate 90, the first substrate supporting unit 21A
does not rub the substrate 90 or exert'any force on the
substrate. As a result, when a vertical crack is created
within the substrate 90 by the cutter wheel 62a, there is
no possibility that an undesired crack will result from the

cutter wheel 62a (above, function of claim 5).
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10 cylindrical roller is used. As a result, the

substrate is stably supported (above, function of  26/03/2007

claim10). As described above, even when the first
substrate supporting unit 21Aghs-the timng belt 2le,mMpo31
the clutch 116 15 can circle the plurality of belts

i n accordance with the novenent of the scribing device
gui de body 30. In this case, the belt 2le can select,

by the clutch 116, the direction of the circling

rovement or c5t.08 LG ! T EL NG SV RRAL 0ke LigobEling untee

2le i n accordance w novenent
Therf2oi e lude hhehe.mﬂrmmehgs éfletfver subsorai@g theubstrate

the gl 2R} 09 Q%VEQ%g% fﬂ@@%ﬁggoyﬂgn UBSEE ahs does not
e can

supportlng devic e use r tra sportlng t he
substabattheosupsiarde 0uea idaesomod] &¥artlanyFonee on the

cl uts%sht&lattebwwﬁéﬁ ¢hes :Mi%g%é&@é b ¥ ndfrebBl LBe Yidirection.

accordance with the novenent of the scribing deV|ce
gui 4¢ DEEFIRE: K%eaech%Eac%o%aclf hks Greatsty wiiddq the
of hestphteao by e et tor 2heelse ZTOHNthelrkelk 56 pﬁﬁ;sh(blllty

mat he novi n speed qof t SCri devj ce

bocy P36 *h THieSi el detadh vidd FREPLEOFEORIHAR TS wheed
pIusabi(gboﬁebefﬁnaﬂfoﬂDuESclaumh@)Y direction, the:
plurality of belts 2le does not rub the substrate 90

or does not exert any force on the substrate 90. As a
result, whebhe f\ie:rStti gabstratk suppeordangdumi t 2i1A may include

26/93#§&§%11t a §ﬁd£f@af“?§iié%§ 9G py. ﬁI@ case, the

cutte re i's no possibility that an
undgsbstrate &k 1w b?tﬁég UFePHIRG Kaboyett éﬂn%é@ll g glaim

(abgye, Efdin%t:daﬁ@l%f ¢hal g%&%hléym? @}iﬂfdﬂ@ala%ltl@s is

function of the first substrate supportlng sect

2ONREIECBERN ABSCIABE WD, THE SObBhe Lipstpipses the
f“ PPOd £ Dt P e(lsf i @ﬁli@cﬁrﬂ@éﬂ h%ﬁl@zf:é‘;t iﬁCh@beraBﬂceaw:Lth the
unction simlar to those the fir sﬂ%
SUBBBYETeiEt OSeEbe IR TR BYSOCr Ut SeBT 28Rai e flutoh
t o 21§ can select the direction of rotation or stop the rotation
of the plurality of cylindrical rollers in accordance with
the movement of the space. In this case, when the clamping
of the substrate 90 by the clamping device 50 is released,
the substrate supporting device 20 can be used for

transporting the substrate 90 (above, function of claim 8).

The clutch unit 110 rotates the pltirality of
cylindrical rollers in accordance with the movement of the
scribing device guide body 30. For example, the outer
circumferential speedof thepluralityofcylindricalrollers
1s controlled so as to match the moving speed of the scribing
'device. guide body 30 in the Y direction. Therefore, when
the pluralityof cylindrical rollersmoves in the Ydirection,
the plurality of cylindrical rollers 'doe_s not rub the



10 As shown in Figure 1, a steamunit section 160 is

arranged between the substrate carry-out side of the 5 2
second substrate supporting section 20B and the 6/03/2007
substrate carry-in side of thegubstrate carry-out MDO31

devi ce 80 above the substrate 15 carry-out side of the

mounti ng base 10. The steamunit section 160 is

provided in order to conpletely cut the bonded nother
substubsergle vt cr lileesnabthesartoapy ef@tge cut takt enbstrate

the ggribing 29,48 tt}ﬁ At § Haﬁél%gecgéné 356%re%@ed within
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11B si de, respectivel I rection which
S s p%?b%’dl@&ﬁ%&s t&2a h(e”ﬂ?cr%“re Bpgtdon ofe cA9ify Qhe
11B. The upper steamunit attachment bar 162 attaches
a plurality of steamunits 161 for lE)ra i ng steam ontaq

the nother "O@sthatfinit sRESLPRER RGeSkl 15 the
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ot o SRBRESoD Ph Ranbenbe Tt AR R, wnen =
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15 T eSRRG! iciely ol R8I bedrhlitheos! BEPES 1R QécéPCahdéd@Rth the
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bas@oY§meRtPL fRG ST i Hevica gRLIeRANE 39re In thid case,
att aghedele 2he sdeaiBistd, pyeehe0b1466h Le6peché WRinection

of the circling movement or stop the circling movement of
the belt 21le in accordance with the movement of the space.
20 Therefore, when the clamping of the substrate 90 by the
clamping device 50 is released, the substrate supporting

device 20 canbeused for transporting the substrate 90 (above,

function of claim 11).

25 . The clutch unit 110 circles the plurality of belts
in accordance with the movement of the scribing device guide -
body 30. As described above, the circling speed of the
plurality of belts 21e is controlled so as to match the moving
‘speed of the scribing device guide body 30 in the ¥ direction.
.30 Therefore, when the plurality of belt 2l1le moves in the ¥
‘direction, the plurality of belts 2le dcoes not rub the
_substrate 90 or does not exert any force on the substrate
90. As a result, when a vertical crack is created within -



10 Figure 10 is a front view of inportant constituents

when the steamunit section 160 is viewed fromthe 26/03/2007
substrate carry-in side. Six steamunits 161 are

attached to the upper steamumi -attachnment bar 162. mMpo31

Six steamunits 161 are attached to the |ower steam

unit attachnment bar 163 with 15 a gap GA with respect

to the six steamunits 161 on the upper steamunit
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20 In the steam unit section 160, an upper steam unit
attachment bar 162 and lower steam unit attachment bar 163

- are attached to a pillar 164 on the frame 11A side and a
pillar 164 on the frame 11B side, respectively, along the

X direction which is perpendicular to the frame 11A and the

25 frame 11B. The upper steam unit attachment bar 162 attaches
a plurality of steam units 16l for'spraying steam onto the
mother substrate on the upper side of the bonded mother
substrate 90. The lower steam unit attachment bar 163
attaches a plurality of steam units 161 for spraying steam

- 30 . onto the mother substrate on the lower side of the bonded

"mother substrate 90.

. The respective pillars 164 on the frame 11A side and



The substrate-adhered material renoval device 700

(1000, 1500, 2000) is provided for renoving the

noi sture which 10 renains on the surface of the bondeé6/03/2007
not her substrate 90 after thesgteamis sprayed onto wmpo31

t he upper surface of the bonded nother substrate 90.

Since the substrate-adhered material renoval device

700 (1000, 1500, 2000) is provided in order to dry
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Figure 11 is a partial sectional view showing the
structure of the steam unit 161. The entire steam unit 161
is almost structured with aluminum material. A plurality
_ of heaters 1l6la is imbedded in the steam unit 161 in a
25 perpendicular direction. When an opéning/closing valve

{not shown) which automatically opens and closes is opened,
water flows into the steam unit 161 from a water supplying
mouth 161b. Then, the suppliedwater isheated by the heaters
- 161la and evaporates into steam. The steam is sprayed onto
- 30 'the surface of the mother subétrate from a gushing opening
161d through a duct hole 16lc. When the steam is sprayed
~onto the top and bottom surfaces of the substrate 90 where

a scribing line is formed, the heated moisture infiltrates



on the scribing device guide body 30 starts cutting

t he bonded nother substrate 90. As the scribing 26/03/2007

devi ce gui de body 30 10 noves to the substrate

carry-in side, the first substrgfe supporting sectionpg3l
20A is slid to the substrate carry-in side and
furthernore, the second substrate supporting section

20B slides to the substrate carry-inside . Wile the

Scri maide dexdrdd ogili chendiod¥ eHdhi Scribingyline Bhé the vertical
substr rryv-ip 15 side, the tim belts,21le_of
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2le of the second substrate supporting units 21B of

the second substrate supporting section 20B circle at
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substrate 90 to the substrate carry-out side, Thus,
t he GoHdePHotAEe o§ubhe r@reDE s Hgituptigchpept bar 162.
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21B qf the,second substrate su rtj.ng section 20B
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the bonded nother substrate 90 in a direction
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claqgin? degé;g 50 and al so, the bonded not her
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The substrate-adhered material removal devices 700,

1000, 1500 and 2000 will be described later in detail. A

steam unit 161 and a substrate-adhered removal device 700

(air knife 700) similar to those attached to the upper steam

. unit attachment bar 162 are provided on the lower steam unit
attachment bar 163.

The bondedmother substrate 90 ismounted on the first

- substrate supporting section 20A. When the bonded mother
substrate 90 is positioned, the bonded mother substrate 90
thus positioned is held by the clamping device 50, and at
the same time, is supported by each of the timing belts 2le



5 the timng belts 21e of the first substrate

supporting units 21A of the first substrate 26/03/2007

supporting section 20A and the timng belts 2le of

the second substrate supportinggnits 21B of the  wmpg3;
second substrate supporting section 20B wi thout being
rubbed. 10 In a state in which the cutting of the

bonded not her substrate 90 is conpleted, the bonded

not hef subsfimdie Ohstimstsuppgpoadiny each Riom.ng belt

2le of the second substrate supporting unit 21B of

the second substrate supporting 15 section 20B. In a
state in whilsghthhe ddmidedfins herafderstlateh®g 11i6sin the four
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21B the second substrate supgortlng section 20B are
car Piﬂéas PR obythe & igst juBEETRESCTUPRAT Igmg Rection 20A and

car Eiedilnin@Ed 199016 of the second substrate supporting units
21B of the second substrate supporting section 20B circle
at the same speed as the moving speed of the scribing device
guide body 30 and move the bonded mother substrate 90 to
the substrate carry-out side. Thus, the bonded mother
substrate 90 being cut is in a state of being supported by
the timing belts 21e of the first substrate supporting units
21A of the first substrate supporting section 20A and the
timing belts 2le of the second substrate supporting units
21B of the second substrate supporting section20B. However,
while the scribing device guide body 30 is moving, the timing
belts 2le of the first substrate supporting units 21A of
~the first substrate supporting section 20A and the timing
belts 2le of the second substrate supporting units 21B of .
the second substrate supporting section 20B try to move the
bonded mother substrate 90 in a direction opposite to the
moving direction of the scribing device guide body 30 at



of the substrate carry-out device 80, thereby the

substrate 93 (edge nenber) being supported. 5 Next,

the substrate carry-out device 80 and the steam unit26/03/2007
section 160 nove to the end of t#he- substrate carry-out Mpo3i
side. 10 Thereafter, the scribing device guide body

30, the second substrate supporting section 20B and

the first substrate supporting section 20A are slid

t o t Ghessdme reneed g iheompvindespéed tdile W criiidng device
the bhﬂhé‘%oﬁ?@é an'ﬁugf tl‘i}&ﬁ?ﬁﬁéﬁhfgﬂgrﬁt&ﬂ&rate 90 actually
supporting units 21A of I rst substrate
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the sRg0ALsSUDSHd aAlch APRRITHW sl 2t LB o@f :LEh@uppo]Jc:ted by

second substrate supporting section 20B circle as’ i
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SUPPRIA ¥ the 3 rdtAsObstiheefl slighostiisd (it ion 20A and the
supp rt%b%% 20A and the timn b% 20 belts 21e of

the GHb o6 u BT RP S E PSS FUPPREEING units
secahlB safbshe ad e EUD paibisitig teestippor 200y awmad drhe 0B without
bondg bstrate 90 to the substrate carry-in

di rec%jloggﬁ}%%et%ﬁe same speed as the noving speed of

10the_ scri bing device gui de body 30. 25 Thus, the
Lm ng el S edliel I Al ARSI o2 UAROEERAGA mother
t |rst S

units 21A o ubstrate su
20A sahstamde: PR hg penpletad, dgihe ib@néedomatbasswhsbrate 920

SUPRY siffofbd Dy2dBeRit 118566 0P % 1988 1M §econd substrate

supporting 30 secCtion 20B seqguentially becone in a

nonSYERCEEANG: APd % (e PhethBuwsrcondf sbsdiratige supporting
15 subgiecation93owi.t hout rubbing thereof . Therefore, the

support of the substrate 93 by each timng belt 2le

is sequentially released. Thereafter, the holding -

26/ 03/ 2007 In & &tatdABlwhich the bonded mother substrate 90

is supportedbyeachof timingbelts 21le of the second substrate

un

supporting unit 21B, the steam unit section 160 moves to
20 the substrate carry-in side, sprays the steam onto the entire
top and bottom surfaces of the bonded mother substrate 90
on which the scribing lines have been formed. As a result,
the vertical cracks on the bonded mother substrate 90 are
extended due to the thermal stress and the bonded mother
25 substrate 90 is completely cut. At the same time,  the
moisture which remains on the top and bottom surfaces of
the bonded mother substrate 90 is removed by the
substrate-adheredmaterial removal device 700 after the steam

is sprayed on the bonded mother substrate 90.

30

Thereafter, all of the display panels (cut substrate
93} cut from the bonded mother substrate 90 on the timing
" belts 2le of the all of the second substrate supporting units



of the substrate 93 (edge nenber) by the clanping

device 50 is lifted. As a result, the substrate 93

(edge nenber) falls down. In this case, the substrat26/03/2007

93 (edge nenber, cullet) thus fg@llen is guided by a wupo31

guide plate arranged in 5 a slanted state so as to be

accommodated into a cullet accomobdati on box. As

descri bed above, the pair of scribing devices 60, 70

and 2hBof@ﬂdﬁd&pﬁﬁwhbétgatdeubpdytSﬁgﬁewelbﬁZﬂﬁﬁﬁécarried
di,rection ort|

oesPRBY Y Retdrs et i08s ThE SRS ot RoBOt 500
subse¢f dthe S@bstchtée h:asl:rrm@uftodc*e:l.@a(ém stbardﬂbm the substrate

subs IPH§2 wheel 62a
gene%a?és*%gver craéiuﬁﬁﬁg) e ‘substrate, there

3is no possibility that an undesired crack will result

15 from the it eEhé!"QﬁS'st@Z@e %%Q@_({eouﬁzmldgla@gn@ilﬂié@team

3). A positioni'ng device (not shown) is provid
t he UihouAerhéoBakel mpverke Husieridonf ﬂé‘%é@@éé’-’%e CarrY -out
provwdidgrd for determning the position of the bonded
not her substrate 90 20 supported by the first
substrate supporting section 20A. In the positioning
10 device, forTasgepfecra Pheérsalditbingf dePose td i ®odiyn30, the

t sh i ded
s PG Sb SR 6 ofGPPRECHRY o BEC b ORe A arad e first
t o tsubsftrate $iBporthng fdcdsicn r0Arand dihat ¢b¢theembstrate
25 f%&? chiye Xdepuﬁkeft% ol B8k SOAND) HlE Hﬁ.l%' dgg%%tfle of
respec to the positioning pIns ar?ange& a oﬁg e
f r afmbel fE.rsthesubsithete suppprovndednigspuisih t o $hge first

15 €dgespekrhipe E’QBESE'L-:.H%é’kﬁété&i@%ﬁ@%ﬁdg@h&htmlﬁécﬁelts 21e

each posi tionin prn ers not shown ar e
pr oPfdEle \iiagpnd sydstnad et ﬁ‘éPB@%HTil@)mrﬁlgt%Glﬁi p§ the second

arraﬁggdratengubﬁsréiﬁgcgé@ﬂlmrmcaﬁ&ﬁé d# if&he timing
frame  11B. Eﬁs ers are provided to push the side

edgBelbf the 0%0 %dfhﬁ?héu%‘bgéﬁeatsélm?%% Yyt 21a of
eachhposits OHuls Prdte RPPIrAAQE séB8tioVDRPA and the timing

20 belts 21le of the second substrate supporting units 21B of
the second substrate supporting section 20B moved the bonded
glass substrate 90 to the substrate carry-in direction at
the same speed as the moving speed of the scribing device

guide body 30.

25
' Thus, the timing belts 2le of the first substrate
supporting units 21A of the first substrate supporting
section 20A and the timing belts 21e of the second substrate
supporting units 21B of the second substrate supperting
30 section 20B sequentially become in a non-contact state from

the lower surface of the substrate 93 without rubbing thereof.
Therefore, the support of the substrate 93 by each timing
belt 2le is sequentially released. Thereafter, the holding



Al ternatively, for exanple, when a positioning device

for determ ning the position of the bonded nother 26/03/2007

substrate 90 is provided separately fromthe present
substrate cutting systeminmmedi-ately before the bondedypngsq
not her 5 substrate 90 is transported to the substrate
cutting system according to the present invention,

the positioning device in the present substrate

cut t bAgtisy sé s et es Dniddged meﬁm@rpow ithidi @Jafgihgedevice
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Pr oVA SebnfMs o ipdTount i ng base 10 supported by the
first substrate supporting section 20A. The cl anp

device 50 is provided to clanp the bonded not her
substrate 9@sm1§§k9ﬁ1@éw aae%t 110efa 2P o@ssﬁbm% devices 60,
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The plurality of clanp nenbers 51 an re arrange
with a fixed 30 interval along the direction

per pendi culz@ déitfiﬁ!ﬁﬁ aﬁégqnoltlsﬁ&ﬁn@rpyb%%bea on the
cla the si e edges t he bonded nother substrate

90 PRERrHIBARPHH the é"é}&??ﬁ%él%%?g d¢vireels provided for
26/ @8t&@8fining the position of the bonded mother substrate 90

. supported by the first substrate supporting section 20A.
In the positioning device, for example, a plurality of
positioning pins (not shown) are provided along the frame
11B of the main frame 11 and along the direction perpendicular
to the frame 11B with a fixed interval therebetween,
J_:espectively. Pushers (not shown) are provided with respect
to the positioning pins arranged along the frame 11B. The
pushers are provided to push the side edges of the bonded
mother substrate 90 which face eachpositioningpin. Pushers
(not shown) are provided with respect to the positioning

B pins arranged along the direction perpendicular to the frame

-11B. The pushers are provided to push the side edges of the

bonded mother substrate 90 which face each positioning pin.



- 79 - MDO31 Figures 12 and 13 are perspective views

for showing a plurality of clanp menbers 51 provided
on the frame 11B of the main frane 11 and expl aini n926/03/2007

the operation thereof. Each _clgnmn nmenber 51 has a MD0O31
structure simlar to each other. 5 The clanp nenber 51

i ncludes a casing 5l1a and a pair of upper and | ower
turning arm sections 51b. The casing 5la is attached

to the framalkbZneftitdea yiaiforf r edemgle, ThBehurali p@sitioning
armsection 51b is attached to_the casin a so as.to
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ar ma%%%tzid‘lﬁ‘lggweﬁﬁyﬂe%%%‘é Q{I_)‘Y&?ﬁioﬁlpﬁﬁfe Bgﬁthénirﬁg device

posi tioned abov center e turning 15 as shown

i n Afgihe Presentasubstireap suhténdt festep epnthr omitted.
turning arm section 51b positioned on the | ower side

is positioned bel gw.the center of the_turning as.

shown in Fi §HPePos3LigRERTISER1CRT APnd s RGN o PuPRfrate
tur eathyn@0sgiegemess dovarichitdes kendrd posheioning pins and
subst rgt e Q%Si de ach turning 20 _arm secti orba51b ig

i n BURBPTZ oA stPaCe U %g e‘g‘l% BEHREPe CRUc|Rfpptised as @
secpbshthdning devtiaehesl liongt e thiepieficachn fiix hhagosition
ar egct | 5 I ' 51 0 .
fopeburas dortich ket AR EERHL IV 4n" FRE BiRELRA 0¥ cuteing
not BEELe8. substrate 90, respectively. Each cl anp

section 51c is made of an elastic body. At the sane

time when each turning arm section 51b is integral Ig/
turned fronf¢Fehemnerealthet glampideyine $6r igdpreyided above

Statfe FROALShYTRARIOES S4ppbSrbl! By tid ORi £BE substrate
hori zontal stafe to the vertical state. Wen each 30 _°

t ur FYPROEF RS @G tdiens2PA; s The FEAmPAeHECHAG 35REgVided to

st atEamp it bonded MHther AiirAlee 990phShed AP pokY tioned
the cl a sectiqQn .51c attached to the tlfl) of eacf‘]i )
turw ﬁe@r@} P]ogé&tn.loaﬁnglglgs For example, the clamp device 50

includes a plurality of clamp members attached with a fixed
interval in the longitudinal direction and a plurality of
clamp members arranged with a fixed interval along the
direction perpendicular to each main frame 11 as shown in
Figure 2. The plurality of clainp members 51 are attached
with a fixed interval in the longitudinal direction is
provided to clamp the side edge of the bonded mother substrate
90 positioned along the frame 11B of the main frame 11. The
plurality of clamp members 51 and are arranged with a fixed
interval along the direction perpendicular to eachmain frame
. 11 are provided to clamp the side edges of the bonded mother
substrate 90 positioned on the substrate carry-in side.



shown in Figure 13. 26/03/2007 - 80 - MD031l Each

clamp menber 51 which is arranged along the directiofg/g3/2007

perpendi cular to the franme 11B of the main frane 11

has a structure simlar to eackgther. The clanp MDO31
menbers 5 51 are integrally driven. Wen each side

edge of the bonded nother substrate 90, perpendicul ar

to each other, is in a state of being clanped by the
plurality ofm@lﬁrm ERRT 93 5;_1@ p@ﬂsp@btﬁk@ €1 &P for showing

nb 51 | d th d
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device 60 is attached
12. When each turning arm section 51b turns by 90 degrees
toward the bonded mother substrate 90 side, each turning

20 arm section 51b is in a horizontal state facing each other.

A clamp section 51lc¢ is attached to the tip of each
turning arm section 51b. The clamp sections 51c contact the
top surface and the bottom surface of the .bonded mother

25 substrate 90, respectively. Each clamp section 51c is made
of an elast'ic body. At the sarhe time when each turning arm
section 51b is integrally turned from the vertical state
to the horizontal state, each clamp member 51lc is turned

- from the horizontal state to the vertical state. When each
| 30  turning arm section 51b is turned to the horizontal state,
the bonded mother substrate 90 is clamped by the clamp section
5lc attached to the tip of each turning arm section 51b as

shown in Figure 13.



to the upper side guide rail 31 in the scribing device

gui de 26/03/ 2007 - 81 - MDO31 body 30 as shown in

Figure 3. The | ower substrate cutting device 70 is 26/03/2007
attached to the |ower side guidsrail 253 as shown i nMD031
Figure 4. The | ower substrate cutting device 70 has a

structure simlar to the upper substrate cutting

device 5 60, but is provided in an inverted state

thereto. The upper substrate cutting device 60 and

the | ower syhsty & i tnténﬁ%r %qv'vﬁlgcﬁo i bgganggdt ngng the

i near notors, alon he upper gui rail
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shown), along the direction vertical 20 to the surface
of the bonded nother substrate 90. The cutter wheels
62 are | oadé8 BRearreErRgRDeHy pEahbe( fdorsmemiioped clamp

apprd@@rllc@tsemAs thie esddiipAle WRREHLL4R S81G iR d hg tvhﬁch the
hol der 62b, a cutter wheel which has a bl ade ed
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substrate 90 can be supported without being damaged.

20

The structure of the aforementioned clamp devices
50 and the clamp members 51 only shows one example which
is used in the substrate cutting system according to the
present invention and isnot limited tothis. Inotherwords,
25 any structure can be used as long as the structure can grasp
or hold the side edges of the bonded mother substrate 90.
For example, when the size of the substrate is small of the
substrate can be held by clamping one part of the side edges
of the substrate, and the substrate can be cut without causing

30 any defect to the substrate.

The upper substrate cutting device 60 is attached

to the upper side guide rail 31 in the scribing device guide



the lower side guide rail 32 has a structure simlar

to the 26/03/2007 - 82 - MD031 upper substrate 26/03/2007
cutting device 60, but is provided in an inverted

state thereto. The cutter wheelg62a (see Figure 4) of ypgzq
the | ower substrate cutting device 70 is arranged so

as to face the cutter wheel 62a of the upper substrate
cutting 5 device 60. The cutter wheel 62a of the
UpEeboaylhﬁd e %h@vb&hL iﬂghgie;yé @e 6@né81%@§emmm tatting
make_contact onto t et ur t ond
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in the same direction, thée bonded nother substrate 90

is cut. 20 As descri bed above, the first substrate
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scr if@bngraevotatabildeihorylizertiog venéifplst as their axes,
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in the Y direction, and strate 90 i s fixed by
t he th@| ahPP JleyB e 5951 Tht stities Bpade ¢4c ma"«?eaosﬁble by

ScrkbiPfving means (not shown), along the direction vertical
20 to the surface of the bonded mother substrate 90. The cutter
wheels 62 are loaded by an energizing means {not shown} as

appropriate.

As the cutter wheel 62a held by the tip holder 62b,

25 a cutter wheel which has a blade edge with the center in
| the width direction protruded in an obtuse V shape is used
as disclosed in Japanese Laid-Open PublicationNo. 9-188534.

~The protrusions with a predetermined height are formed on

the blade edge with a predetermined pitch in the

30 circumferential direction.

The lower substrate cutting device 70 provided on

the lower side guide rail 32 has a structure similar to the



Is perfornmed on both mains surfaces of the substrate

90, the first substrate supporting unit 244A does no%6/03/2007

rub the 26/03/2007 - 83 - MD031l substrate 90 or exer
any force on the substrate. As_a result , when a MDO31
vertical crack is created within the substrate 90 by
the cutter wheel 62a, there is no possibility that an
undesired crack will result fromthe cutter wheel 62a

(aboyener S St QD Qft 1017y @e@)me%t h%ﬁ‘EDEE pH}@lded in an

first substrate supporting units 244A i nciude

ti miWyeeted sHtedpssetong The FUHRT é@@elgéhma@e Figure
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rub the substrate 90 or does not exert an¥ farc
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is created within the substrate 90 by the cutter
wheel 62a, there is no possibility that an undesired
crack wi |l mesutttteomticed 6Rateel thhaghped 5ubBarate cutting
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t he sub rate s rtln vice |rst subs
SupgollpP %aneo oV gl%xgﬁ Seconl ec l’h }t:ﬁg%%ndedmother

suppubstngteeeolma QdﬂB) 30 can be used f or
transporting the substrate 90 (above, function

As described above, the first substrate supporting
section 241A includes the plurality of substrate supporting
units 244A. Thepluralityof substrate supportingunits 244A
moves in parallel along the moving direction of the scribing
device guide body 242, The plurality of first substrate
supporting units 244A moves together with the scribingdevice

“guide .body 242 along with the movement of the scribing device
guide body 242. Thus, with a structure such that a space
is provided between the scribing device guide body 242 and
‘the first substrate supporting unit 244A; the space is moved
in the Y direction, and the substrate 90 is fixed by the
clamping device 251, when the space is moved or scribing
is performed on both mains surfaces of the substrate 990,
the first substrate supporting unit 244A does not rub the -



of claim8). The clutch unit 110 rotates the plurality

of 26/03/2007 - 84 - NMDO31 cylindrical rollers in 26/03/2007

accordance with the novenment of the scribing device

gui de body 242. For exanple, _thg outer circunf MDO31
erential speed of the plurality of cylindrical rollers

is controlled so as to match the noving speed of the
scribing 5 device guide body in the Y direction.
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the cutter wheels 62a (above, function of claim?9).
When the first substrate supporting unit 244A is the )
15 ti m ng bé&urthemmosea f tive Wiratheubsiratat supporting units
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substrate ortin éi
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Therefto wher an‘pl ng o e substrate 90 by
t he cl anpi ng devi ce 251 is released, the substrate

supporting gﬁ%&g%s%% I%ece Js@?p %gw m&%ppgémgy th@1ude

substrate 9 above nction
a plurality of cyllndrlcal rollers. In this case, the
substrate 90 is better supported (above, function of claim
7). For example, the plurality of cylindrical rollers is
rotated by the clutch 116. The cluftch 116 rotates the
plurality of cylindrical rollers in accordance with the
movement of the scribing device guide body 242. The clutch
116 can select the direction of rotation or stop the rotation
of the plurality of cylindrical rollers in accordance with
the movement of the space. In this case, when the clamping
of the substrate 90 by the clamping device 251 is released,
the substrate supporting device (first substrate supporting
section 241A and second substrate supporting section 241B)
.can be used for transporting the substrate 90 (above, function

of claim 8).

The clutch unit 110 rotates the plurality of



The clutch unit 110 circles the plurality of belts in

accordance with the novenent of the scribing device 26/03/2007

gui de 26/03/2007 - 85 - MD031l body 244. As descri bed
above, the circling speed of thg plurality of belts pypo31
is controlled so as to match the noving speed of the

scri bing device guide body 242 in the Y direction.
Therefore, when the plurality of belt noves in the Y

di L e@ymﬂdggcm&gnlm&@l ihya@boR®Adce ]gbaesl teé rr[d#édéiﬁ: of the
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funcdyid S+ lodyr oEodBQQSz?o‘Qfeiet}.et fdd’ys'fo%QSBflaﬁﬁe substrate

supporting section 241A (above, function of clains 14
to 900). AFt 2j SePrEF ervhar thaeTticadycrarkyhecfrezted owithin

r ot atrab| abAG- PPy LB biet Batedit GheB23d60a, UShRGe is no
the servonmotor disclosed .in WD_03/011777. Fl%ure 14

shoRPss DIt} Ehebt 2phBnEasLEPAneLachs I Lh - ¥yt £ the

showua Herowheellewsat (hAPoirgportinbtiennsti ¢leih s9) 25

t hereof as one exanple of the cutter head 65 using the
servo notor. The servo notor 65b is supported in an

i nvert ed naWhen theefweeh smbpfﬁrrat@fsrspmmaig# pnpER44R is the

hol _ '
o7 Saug phae BDSor 806 ' R SR8 9144 Wi cea on
sup pown‘f@:eaﬂf ¢h@5tjlmmm bhértd@r chopared taovhmmbeary lggdrical

havigg ;@p J1om stb§ thig stabl
hol der 62le"|S: attache % to El?fe r?gﬁr%%nd stably
si dgupported (above, functlon of cla:Lm 10)

As described above, even when the first substrate
supporting unit 244A is the timing belt, the clutch 116 can
circle the plurality of belts in accordance with the movement
of the scribing device guide body 244. In this case, the
belt 21e can select, by the clutch 116, the d_irection of
the circling movement or stop the circling movement of the
belt inaccordancewith themovement of the space. Therefore,
when the clamping of the substrate 90 by the clamping device
251 is released, the substrate supporting device 20 can be
used for transporting the substrate 90 (above, function of

claim 11).

The clutch unit 110 circles the plurality of belts

~in accordance with the movement of the scribing device guide



in Figure 15) of the hol der hol di ng nmenber 65c. The

tip holder 62b is attached to rotatably support the

cutter wheel 62a 26/03/2007 - 86 - MD031 via an axis 26/03/2007
65e. Flat bevel gears 65f are gﬁpnted on the rotationypess

axis of the servo notor 65b and the supporting axis

65d so as to engage with each other. Thus, the hol der

hol di ng nenber 65c perfornms an upwards and downwar ds
tilthoRer244 0N Weklbrlibaas uBpokt | egeaasmcﬁiﬂgagpeéa of the
supportln oint_and the cutter. wheel a
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65b rota n axis He Servo no
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cut tafy %ﬁgﬁgégw ' %h’égguiggnolégﬁggbiﬁlf@%aﬂ B8 undesired

cutter S an war ds by rotating

t he craakds Wbt brssy trfgomnfélepfé%tt%whe%ﬁﬁal(%va% fgpction
10 Posidd QN aithg2gutter wheel 62a. The cutter heads

transmt the scribing pressure for the brittle

mat eri al substrate to the cutter 20 wheel 62a by

control li ngThb%trr@m&iz@hﬁ@tﬂéerun;ate_ohai:?th@mrwmtrate

acts to r cutter a to, the

o5 SRR CHn SERE L fls A48 TS HE LA RS B89

shi fseednfirsams tiriaet eposppootin g sect hob R4 18eraohave arstructure

15 65b foreg‘l Iq;odu“ ”ﬁuié&e f’%g%gég%o g %ﬂ ?:Eersq{ substrate

forn1ng 2 Ber |ng I 'ne 0n
substpabet28gbyeabiong24hd Calpdes, howmstion of claims 14 to
horl gntal direction. In other words, the servo notor

65b ontrols the position in the perpendicul ar

direction of the cutter wheel 62a, and at the sane

: ihme : ?e SPEYS lﬁﬁwrz%%btha@tﬁ@ cARekeivdia §228 fRfatably
e cutter ee
20 supported by the cutterhead 65 using the servo motordisclosed

in WO 03/011777.

Figure 14 shows a side view of the cutter head 65

and Figure 15 show a front view of the important constituents

25  thereof as one example of the cutter head 65 using the servo
motor. The servomotor 65bis suppertedinan invertedmanner
between a pair of side walls 65a. A holder holding member

65¢c is provided below the pair of side walls 65a so as to

be rotatable via a supporting axis 65d, the holder holding

30 member 65¢ having an L shape when viewed from the side. A
'tip holder 62b is attached in front (on the right-hand side
inFigure 15) of the holderholdingmember 65c. The tipholder

62b is attached to rotatably support the cutter wheel 62a



30 By using the cutter head including the

af orenenti oned servo notor, when the bonded nother ?6/03/2007

substrate 90 is being scribed, the rotation torque o
the servo notor is corrected 266€3/2007 - 87 - MDO31l mpo31
i medi ately in response to the change of the scribing
pressure by the change in resistive force received by
the cutter wheel 62a. Thus, scribing is stably
per f viaedh axis Gori biFigtl bavelvwgedrans Bk cotd entunted on the
qual 0 I inc

Eb¥Ya €88 R&4f05 P8, EQE&Q%Vﬁ?%reﬁgé diF t?r anlgarﬁcirttldng axis

pressure force of the cutter ails
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90 becones responsi ve. pressure force
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(ab ction of C|a|n122%BnA cutter head is
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10 di aridhd poi nt cutter or a cutter wheel) which scribes
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the bonded nother substrate 90 so as to periodically
change the pressure force of the scribing cutter on
t he bonded hbghee L6bss raatfarond0Ovie® Fhewsngusheotkeofexample

t he o¢ppgt teHNN 40 A tl Qgrggvrh&@or %%@”dThE $ﬁé{‘€:[on axis

substrate cutting device 70 is not limted
af oPEnEhe St Sate 658, is rﬂﬂdtq@rlmowew to the holder

st r mehbee 65 b&'hlés@lﬁitté!@ hkaBd dowendeid &2 #hd 16 move
strggture 25 1 processi ng the top and bottom
sur FAeE iR HBeatlsefrarpvasin et (Iovatls ubserating the

For sexaophe ot deusippereimpelsiationCebht#e108Yi £8 €9 position
the cutter wheel 62a. The cutterheads transmit the scribing
pressure' for the brittle material substrate to the cutter
wheel 62a by controlling the rotation torque. The rotation
torque acts to return the cutter wheel 62a to the set position
when the position of the cutter wheel 62a is shifted from
the positions set in the servo motors 65b beforehand during
the scribing operation for forming a scribing line on the
bonded mother substrate 90 by moving the cutter heads in

~ahorizontal direction. In other words, the servo motor 65b
controls the position in the perpendicular direction of the
cutter wheel 62a, and at the same time, the servo motor 65b

is an ener'gizing means for the cutter wheel 62a.

Byusing thecutterheadincluding the aforementioned

servo motor, when the bonded mother substrate 90 is being

scribed, the rotation torgue of the servo motor is corrected = ..



and the |l ower substrate cutting device 70 can be a

device 30 which cuts the nother substrate by using 26/03/2007

such as a laser light, a dicing saw, a cutting saw,

cutting blade or a dianond cutd-pr_. 26/ 03/ 2007 - 88 “MDG 31
MDO31 When the not her substrate is made of a netal
substrate (e.g., a steel plate), a wod plate, a

plastic substrate or a brittle material substrate

(€. timm@d£&f 1Y EnTepbhabao 1 8RENFHRI 1A ScPibing pressure

sem conductor substrate), a substrate 5 cuttinpg device
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substrate cutting device simlar tdo 15 the one used
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for which brittle naterial substrates are bonded to
each other 20 and is used for an FPD, i's bonded by
usi ng an adhestveer head Ngeidttir@llyahbphiedli®d cutting the

t in_t bonded npth bstrate,..90. In th .
CLbapEhes shPErRare I Re et et Pt L ohBralageording
i nvént itdriy paebentit ttevenhdeh, 62hec arutsicer bbebfie including a
sub N jth_th ' d .
SocgeEALRLER, POFARIGSM b LPRRG AT e20. o atamona
| oagoappl cedtey ovashcetterrwikek) W2ECH agd¢rigpemdihe bonded

ot h{ﬁ&tgggﬁbéﬂl%t%% &b a§r’1“g§ Z:Jerﬁb%ﬁqi(‘c%rll%ecﬂrﬁ Eh¥gkssure

applied to cutting the bo er substrate 90
( abBorcefefhdbicoachibirgiquti®r on the bonded mother substrate

20.

The structure of the upper substrate cutting device
60 and the lower substrate cutting device 70 is not limited .
to the aforementioned structure. In other words, any
structure can be used, as long as the device has a structure
.for processing the top and bottom surfaces of the substrate

so as to cut the substrate.

For example, the upper substrate cutting device 60
and the lower substrate cutting device 70 can be a device
which cuts the mother substrate by using such as a laser
light, a dicing saw, a cutting saw, a cutting blade or a

diamond cutter.



30 The upper substrate cutting device 60 and the | ower

substrate cutting device 70 may include a cutting 26/03/2007

assi stance neans for assisting the cutting of the
substrate. As a cutting assi_stance neans, for MDO31
exanpl e, a means for pressing / 03/ 2007 - 89 - NMDO31
(e.g., aroller on the substrate), a neans for

spraying conpressed air onto the substrate, a neans

for irradi atyith t1fe hGEREr 8RR tiia@ eSiRddabe aQﬁe‘lﬁalnE@B§trate
for warm ng (heating) the substrate by spragl ng

as htat®d # rstftlo edyb&t WROL rgate. aeglastic $bstrate
Furtchﬁhn'@fﬁttl@ ntahardascmtpétﬁ@t@k(@vg, Jtheeppa substrate,

U882 SIS 05 S A ORI 3 Sunscrace

5t he appeind @esilost fatecutit 1nggtide \naidheG0 sabdtrhéel byewsing,
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subs t in pLce. ca t ture . _
di fféegrrgnet%(aﬁnﬁjom e%c%ggfgke?[?‘gg&ép%nggégngng%ﬁé %u(?Uttlng saw.
pat teergnigfinchdledles pratiéappndheutderi ng useddi ti on of

the substrate. 15 The operation of the substrate

cutting systemhaving such a structure will be mainly
descri bed afuzihhexaapeevhen a ppededyethpssubgtpakgder wvhich

subst pat e dOhovhALe dgersd i%dbc%@éé toPbAE DR, a bonded
bonded to each other is cut. 20 When the bonded nother

subZOtREE oBURH TR cROT| é’f*@’ec%l SAGTEreRE yRas aPEs mother
are shm@&edtte@ 886 hdHdeT tioSeabHlotd® o Bl sf@kkéd fiibstrate

PR Bog PBLth o chkidey oo TEnes, ubpiFatSsafe STAea on

car eaed bmhebyla taansposhbs toate obottimt devide gintilsar to

bstr ry-Ln . side 19 t
uniPPte bGP SRRt (PPl Frielas Bnfh e Grid o PR Wbotrace
not kan babgsﬂdt.e 90 is mounted, in a horizontal

state, on each timng belt 21e of all of the first

substrate supporting units 21A of the first substrate
supporti ng Eettexanmp@A since a bonded mother substrate, for

which brittle material substrates are bonded to each other
and isused for an FPD, is bonded by usingan adhesive, bendings
and undulatidns are created in the bonded mother substrate
90. In the substrate cutting system 1 according to the
present invention, each cutter wheel 62a can scribe the
substrate in accordance with the undulations and bendings
- of the substrate 90 so as to balance the load applied to
each cutter wheel 62a facing each other. Thus, the cutter
wheel 62a can be effectively applied to cutting the bonded
mother substrate 90 (above, function of claim 48).

The upper substrate cutting device 60 and the lower
substrate cutting device 70 may include a cutting assistance
means for assisting the cutting of the substrate. As a

cutting assistance means, for example, a means for pressing



30 In this state, the bonded nother substrate 90 is

pushed by pushers (not shown) so as to contact 26/03/2007

positioning pins (not shown) arranged al ong the frame

11B of the main 26/03/2007 - 9Q - MXO31 franme 11, andu,;s;
at the sane tinme, the bonded nother substrate 90 is
pushed by pushers (not shown) so as to contact

positioning pins (not shown) arranged al ong the

dir eﬁé.‘g?.n, RErRENAL WA thd OshbSrfdaE, JelBaedier £0Y, spraying
t he bonded not her substrate 90 5 is positioned ina ., .
pr e EMRTASREE BOTi RN tHe ENDSHERRE Yy MeFRSe 9B FTradiating
subsd nalkercerite MpeS¥tberatbeseaf h€sns Forshawhing (heating)

Fi 17, th i d d f he bond th
SUbSTRT PS8 (G PEST LPERUSTAT R o481 b BEP s ubstrate

5 carrig iusegi.de i s cl anped by each cl anp nenber 51 of
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the clanp device 50, the side edge being along the
frane 11B of the main frane 11, and at the same tine,
the side e#getbérnbeebohdethepéberriplbbin @leodd), the upper

cl anped Y +8aGh: « £ § :&%&I‘fg@g? (?Zﬁq ¥R G e'resrt %ﬁ%gegggé%tting

the substrate carr n or
per gevdiceul 7 haye high¢ r gaEe 1 SBruphbget heHowgwesdgdhsf upper

t he shenrded Aot el iy Bet/iadkeso Yhd he1dMmRedsB¥stP8te cutting

cl anp device 50, the side edge bein per pendi cul ar tao
cacHeYiRer 70cG8Mh RIVADS FEWBERC S Gk k4 &t tarfdom Padte Other,

si daepdgainl dhenbandeparrkharosthst $ @€t £t é et Be alutting
apprOX|nﬁ%ely %he sane tknetdue to the weight of the
bonG8ELbPRePt stBRt FRPEEEBL® Ther ef ore, the bonded

not her substrate 90 is additionally supported by the
timng belts. 2le of . all the first suhstrat .
support i ng. T peeSarienof np Hikrrlre MM AR Bygten naving
cl usuhbsa st@uchurbewiblrbe phdndly deddisiidd agf anhexample for
fi1 #he SRRIIALE, SUWRRAIL] DOnSEELEORr3AA ANTlalE- 32688 %1a5s

substrate supporting sec
plates are bonded to each other is cut.

When the bonded mother substrate 90 for which
large-sized glass substrates are bonded to each other is
cut into a plurality of panel substrates 90a (see Figure
18), £irst, as shown in Figure 17, the bonded mother substrate
90 is carried in, by a transportation robot, etc., from the
end of the substrate carry-in side to the present substrate
cutting system. Thereafter, the bonded mother substrate 90

- is mounted, in a horizontal state, on each timing belt 2le
of all of the first substrate supporting units 21A of the

"first substrate supporting section 20A.

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



coupled to the driving axes 122, the scribing device

guide 30 body 30 is slid to the substrate carry-in 26/03/2007
side so as to be at a predeterm ned adjacent position

which is above the side edge qfy tthe bonded not her MDO31
substrate 90 clanped by the clanp device 50 in a

hori zontal state. Wien the first optical 26/03/2007 -

91 - MDO31 device 38 and the second optical device 39

pr ovidane an thﬂd scrohe pgmdedings ghedeoha@ed Bt HEVeubstrate

| b ody 30 f S
Feopit i PEShan i T PanE thof B to g Fags posttioning
devi gin88netdshdwn s ecoadgedtalcaly ﬂheid:e:*@g:mpparpeﬁdlcular
th i
prﬁﬁ% e 2afR"RDA. MAGEARY | DRe S6608Cs Hd AP BunBRES e 90

51 espegthogditoneghdn ahprs@ﬂ@m@gmmm 30 thiedeeunting
the dddesty o5 SRl & uHRA B t%gﬁg tggs%% is slidto

the substrate 10 carry-in side an e second
substrate supporting section 20Bis slid to the

substrate C&‘h(e)f'elaﬁtéh:deas aHbwal ih e fare 1711 fBe diR edge of
t|n1n%??$h5§af of the first substrate supportlngﬂ
uni tS2 PR HEO¥Re% 1 SUBBET? LR IQuPBIPEi on the
10 20A saibd trilte baﬁryglhaéi@? abﬁ‘cmémbb& Bﬁ@;ﬂﬂl subspr aélber 51
of, .t he u stra

- supperiin nits 15 21 eco
SupBl A4 BstioteBno i RaReiERbe Poid 1500 the frame
subd@dBavé theamdineframa bpposnd eat otlidesamyitigne, the side

d' r %ﬁbbogf O{hé r\?%rtc‘(féd %J@leqce\éhgg tgglt%e gg?% bc? narﬁ]ge rb%e each
g UI @éamndyemw 5thwbich h?es b@mdeﬁeﬁmm dhesgbbe taaee ggrry-in

15 remaifs Pe! grBYyr20,t aiﬁj?i :
support ed byrthg ??n?%g % ts 21e of th iéﬁﬁme 118

substrate supporting units 21A of the first substrate

suppor ting wesh i e 2 aRbgeNsst LR ngoméasmc?&?er Qfubstrate
the second substrate_supporting units 21B of

secBfdls Shrdned &% Hhisoctlemg deriren59osthe t’rFOQR sigenpeing
r ubpéfgend 2ouiNex to f2rEL6 104 | H£cH 83 Bhnb nfimbdies LRt dhed amps

20 f rf?he side edge of the bonded mother substrate 90 lowers at
approximately the same time due to the weight of the bonded
mother substrate 90. Therefore, the bondedmother substrate
90 is additionally supported by the timing belts 21le of all
of the first substrate supporting units 21A.

25
In this state, after the clutches 116 in the four
clutch units 110 of the first substrate supporting section
- 20A and the second substrate supporting section 20B are
coupled to the driving axes 122, the scribing device guide

30 . body 30 is slid to the substrate carry-in side so as to be
at a predetermined. adjacent position which is above the side

_ 'edge of the bonded mother substrate 90 clamped by the clamp
.-devi_ce 50 in a horizontal state. When the :_Ei_rst optical



al ignment mark and second alignment mark, the

inclination of the bondednother substrate 90 with 26/03/2007

respect to the direction along the scribing device

gui de body 30 and the starting 30 and endi ng position MDO31
of cutting the bonded nother substrate 90 are

cal cul ated by an operational processing device (not

shown). The bonded not her substrate 90 is supported by

the qetasp IL\WnE$halséddor wﬁlm ﬁlevibét &9 Basadieon the

the result 26/ 03/ 2007 92 - MDO31 of the operati.on
Lhe TERbP RGBT IGEINIAT PREY AR MOESG0L o CHETRFA Uty device

subsguinde miﬂyt BDgfﬂﬁVlmﬁp&m wavedngnpddet ons, the first
di rectjon res t,o the inclinatio f the
Dondoht et MavEROBY: 28 G BEcahd SPRLERT Evidie 39, qapture

EScrlthmgfdestcelSQQmedé hedk 30d Fhwveskbomi t Akighment mark

O I P e Bhallio BRI SYOSLLAEoPPve1y.

I's referre 0 as "scrl
|nterpolat|on" or "cutting" by Ilnear |nterpolat|on)

In this casgmeds tﬁ@ogﬁriﬂlfé%ﬁfdé%o%ﬁ% sG4YHEE! he first

wheel 62a facing each other ressed so as to ma

10 BhsddatensyPPReting sertier %%l ihe sk ft@nt%rfﬁlala%trate

10 of tdagrybanded aBDLhET t1sd IR E s%@:s%&@tt%oEhgﬁoﬁf‘lﬁ@esectlon
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top rface nd the bottom surface qof the bonded
ot A2 Lapetidde §he sybgirats Faryy-48 aidee gryt At the same

scr :ctlim&g tmeﬁm% bﬁlt.@pﬁl&wf ane ot tgglebslwtat@mupportlng

sur n npt strate

pondBa Srot H T AB8 FER A G0BR LT ARE, S Stnptine Shetiog 20A and

t hatthem.ma'rgabeubwreatﬁs;h@&&cwmi subsftoate rsgtppbrmlhgmnlts

i n%ig'@f%ﬂ Qgcgh{ieﬁ e raﬁ{ gpia tggg e(‘gy.'l\.lﬁ rl%&ove the

fhe 1 ower gui ee
of bhradagppkasy) sybbirate drcatdirar den oppaelaﬂd;q hhe moving

CUt hetewbesh G2 o gﬁ%ﬁblhg"\ﬁévﬂg%ﬁ isﬂgat the same

device 70 are pressea so as cont ac
rol ﬁeaaal%ghteh@ogwé sRepd of the W@l%§§ﬁ#§ﬁ@01de body

90230 OFfifed, tthe WonkRd mBeABE SUBSEEAEESIP0GkAd B Hifla by
bongltleg clamp device 50 and is supported by the timing belts
2le of the first substrate supportihg units 21A of the first
substrate supporting section 20A and the timing belts 2le
of the second substrate supporting units 21B of the second

substrate supporting section 20B without being rubbing.

Next, based on the result of the captured first
alignment mark and second alignment mark, the inclination
of the bondedmother substrate 90 with respect to the direction
'along the scribing device guide body 30 and the starting
and ending position of cutting the bonded mother substrate
90 are calculated by an operational processing device (not
shown). The bonded mother substrate 90 is supported by the

- ¢lamp devices 50 in a horizonta_'_l. state. Based on the result



not her substrate 90. 25 In this case, vertical cracks

are created by the cutter wheel 62a of the upper

substrate cutting device 60 and the cutter wheel 62a26/03/2007
of the lower substrate cutting glevice 70 on the part ppg31

of the glass substrate where each cutter wheel 30 62a

is pressed so as to nmake contact and rolled. As a

result, scribing |lines 95 are fornmed thereon.

Pr ot efisiteneparetionete uppblh sulpsedeteictithedgpiéetce 60 and

t . f .the_ bl ad d
o7 ol Tt RUILRS T land 9500 353! BGEe°9% ene x
VDO3dinvestien| carrasiodraliing tabdite 9@ldhathent b ckhesbonded.
of trﬁ@tl‘ﬂé@%ﬁbs%k‘ 8L @)@ted d"a“%%et%&é(ggﬁg cli.lhlr el 'Q:E'Lﬂc?sdev1ce

fornmed on each 3ass strate A'Scrib
dis d3q hadyy 3 prlWbe Jguttthieny dm@cbm@&mm@p cut the

subsidraded A0 th8r i@ stHhshIo ?Wﬁﬂ&ﬁ'l@réﬁ’éfleéﬁ to as "scribing
accaording to the present invention, the scrib

net uSiRg§aTt hd ntGrPelakesd i nudi nguﬁth’éﬁhambé’m linear

for mﬂu@am@nscrlbnngu@ads@ as- showxa i gyende 18, each

poi nt tte tter eei1 v¥{1 10 scribes the

bonded r?’oli Wé u%%af AC&NG0S_GR RIS g&r PEaresd ISP as to make
10 cEaru:gpemtaltng,r pnéssthie tfopr sem‘facbhenaom@lumg:g:@ui EGEfABe of the

t he e atg 90, _As t ho

scri %?l% h“eq?lgil Eugggﬁ%{: n? gu??gclégfl‘i rhee tbocﬁmee'%fface

not Bag §hbsb¢’at@m%lrweshlﬁ/wthmbﬁnged_emdgher asubstrate 90,

Conféggbbe'ﬂikreﬂ?t hedal q:ocﬁgﬂqglo\fi%iig’ Jf:lhlpe%}‘n%et Qgp surface

formation he scrib | 6w

or dépd Ehengetiersurdmae 0§8th@ bendedli hethémn albstrate 20.
15 lateral direction (direction wth a | onger side of

t he bonded npther substrate 90) are 20 forned after

the formatiBA® Sorgded; BeRReT ahistiate PA dhe foropxaphey. cut

or deo, tileh®NGvd ige1S5ub@tP4tk8 BOaSEFEDEEL ifbning into two

I ongltudlnal 9I recc{l on (direction with a shorter side
ines in a line direction along the upper guide rail 31 and

the lower guide rail 32. The cutter wheel 62a of the upper
20 substrate cutting device 60 and the cutter wheel 62a of the
lower substrate cutting device 70 are pressed so as to make
contact and rolled along the s-ide edge of the panel substrates
90a in order to cut four panel substrates 90a from the bonded
mother substrate 90.
25

In this case, vertical cracks are created by the

cutter wheel 62a of the upper substrate cutting device 60

-and the cutter wheel 62a of the lower substrate cutting device

70 on the part of the glass substrate where each cutter yheel.

30 62a 'is pressed so as to make contact and rolléd. As a result,

. scribing lines 95 are formed thereon. Protrusionsare formed,
with a predetermined pitch, on the outer circumferential

‘ridge of the blade edge of each cutter wheel 62a. Thus, a



t he bonded. not her substrate 90). 25 (Detailed

description of vacuum adsorption head) Hereinafter, 96/03/2007

vacuum adsorption head 600 (e.g., a vacuum adsorptl

head 140g and a vacuum adsorpti _head 540) accordlngMD031
to the present invention will be described in 30
detail. Figure 20 is a broken cross-sectional view

showing an inner structure of the vacuum adsorption

headvﬁﬂﬂlﬁ%ﬁ gkébﬁglagﬁlﬂﬁégeﬁg 90% &8 the Mkl d Blﬁ the glass
present enbodi ment i S a cross-sectiona

vi ew? SRS A Fﬁet%536%%58§5r%]ﬁ HHR8alS FOFMET B §ach gtass
cut sabetgatde central axis thereof. Figure 22 is an

expl oded perspective view showi ng the nounti ng

rel ati onship between 5 each constituent of the vacuum

Sadsorption leadr88ing Tiedheslc israffisdriyeilgnappbied@® cutting

'nc'weeﬁoﬂag&abeg?ﬁ%% oAb 2FALRAR BRLULAN Aflsystem

an I'C Su he "a sorpt on

s ecta@?pﬂ&mgfd@thamwtpmmm B8 sgrdbangmeatibsd using

shafin S0t t IPRe 285 ALALEAR gRARE 808 1 S £HE Qr‘i*b%@ 1':1@ ascribing

order to vacuum adsorb thé substrate 90. sucti on

shaffIGEr (8- Pr odi YeMIR PREAFUEIAPHIRT ah%‘PEt%? Hhegdd which

10 15 igbrandey the vxbdRdSho Bhér istd thiii@easts QbRi 4 @B pefbdically
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608. _The casing section controls the novenent ra nge
of S IFHRBRTCSHAFE f@&?eﬁfﬁtgﬁﬁﬁ&t‘%"ﬂ%’%ﬁf‘d{ pRyhe bonded

shakioth@ft sabkhatttheo.suction shaft 607 is slightly
novabl e. The elastic supporting section elastically
supports the suction shaft 20 607 in the casing

secti on so Rhat méhbodutin enrdbahy tG@/top arsl bghtbp surfaces

mov 3Bl %Plenbbztu?e&’iﬁc?‘ﬂ S rselft}s!tl 3 r;c%r%' Na8 Qh&%ﬁth?rhe)%u/re 19,

di agonal" to 1ts aX|a dire he ‘suction sha
|ncaugggeytmgyghngﬁhqﬁps@@mmonlyused inwhich the formation

of the scribing lines, in the following order, along lines
55 to 88 to be scribed in a lateral direction (direction
with a longer side of the bonded mother substrate 90) are
formed after the formation of scribing the lines, in the
following order, along lines S1 to S4 to be scribed in a
longitudinal direction (direction with a shorter side of

the bonded mother substrate 90).
{Detailed description of vacuum adsorption head)

Hereinafter, a vacuum adsorption head 600 (e.g., a vacuum
adsorption head 140q and a vacuum adsorption head 540)
according to the present invention will be described in

detail.

Figure 20 is a broken cross-sectional view showing

aninnerstructureofthevacuumadsorptionhead600according



25 in a shape of flange provided approximately in the

m ddl e of the casing section. The casing section d26/03/2007
an

i ncludes a casing 602, an upper casing plate 603
a | ower casing plate 604. The ggsing 30 602 includes ypo31
a space for deformably hol ding the elastic supporting
section therein. The upper casing plate 603 closes an
upper end of the casing 602 with a first opening
r eneté thpepiragenhandaBietiasi Rggprat el GG4 actps€s-Sectional
I owe‘;ieZ‘glsq_lsz)/ 2(3107,c - 95 - I\/Dogl eng. of Iglhe cg&é\n&ﬁ(}g . N
wi t b2 S SheRendaFERE ACRGTBHER™ PR stieeh 18 °4
suppordnongheecendmailngkild eshareappe Figame #g 685amrekploded
|l o ' 0 rj 5 i .
eﬁ%ﬁvg gieJ %10%@%{ gf;g n%cg.gm%'%og F%égggglaghlp between

bet e upper casl ng

S sectdash BOBLitTkat] ofetheprangus0gdssrhbion beea@es0.
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the lower casing plate 604 and the step section 607a.
As shown in Figure 21, description will be nmade 10 _
assum ng t hahet Hacuent pdFoERFsopfhead QR Uingludes a casing

ads @eRitioh ,Naadad888pt $0A Zed¥idn AME MPRETaddi®GpPorting
is -, and the lower direction is +. As described

aboP&CHRB -casi ng section includes the casing 602,
t he upper casing plate 603 and the | ower casing plate

604. As the_elastic supporti section, 15 the, u r.
opring 605 EAY SIS TRAER SsTtisieoBCaPaeR 3% Hitb Pt ion pad
Wit iR Bhd easuergibO2shife GaJi.ngThechudeprpuppor padt 668 is
adsggp{riagdsﬁ?téﬁﬁff d Rl Rea Q%%F"thg%&ﬁ&&gﬁe'%. The
nov e via the elastlc supporting section in ez
axi akctiershiadit 6Ghispuivdgedahading enicxhaidt hdlé powvided

theiﬁ 5%&&%(50 xhahg%_gﬁr?ﬂéﬂéﬁ%%fgdéﬁﬁgkgenfﬁggéykoa. The

nmoves in accordance Wt casugﬁ )
secPRBANE TR IR 3Edix THe BPVeRent cangm dire suction

607sharf 6 PINETSUSREH rafd IUEMUINGHAR 697€50 that the
spring force_  of the casing_section. The adsorption

sectPoH?% SHAfitguPld I EREIBLLYI dMPEHAFR- 60Ah] helastic
adsalipp oo MpGLib.on el aRitieal 1 fdsupports the suction shaft

607 in the casing section so that the suction shaft 607 is
slightly movable in its axial direction and in a direction

diagonal to its axial direction

The suction shaft 607 includes a step section 607a
in a shape of flange provided approximately in the middie

of the casing section.

The casing section includes a casing 602, an upper
casing plate 603 and a lower casing plate 604. The casing
602 includes a space for deformably holding the elastic
supporting section therein. The upper casing plate 603
closes an upper end of the casing 602 with a first opening

remain opening. The'lower casing.plate 604 closes a lower



25 sheet 609, a stopper plate 610 and a connection

section 611. The casing section will be described

with reference to Figures 20 to 22. The casing 602 i§6/03/2007
a cylindrical nenber wth a flasge 602a integrally MDO31
formed at the |lower portion 30 of the casing 602. The

i nner dianeter of the casing 602 is DI1. It is assuned
"that each outer dianeter of the upper spring 605 and

t he leodeof dpivd ngs6606 662 PA.thAbsoscartd bpeasagneshdiraing open.

the cl earance in which the upper spring 605 and the

| ower 26/03/2007 - 96 - MD0O31 spring 606 can freely

def or m i nsi déi¢ helaatiags@aortsing sqatidn singdsdes an upper

DL=D3p2en g s fdnange; Sest 1216028061 X
602 tg tﬁg | ower cas}ng pg%?g OgogThe (%%ﬁ e seé?%% 605 1s

5602alfide RETHAEKFRE Y RREhCRAARI P st ROBGIR the FheR Agetion

can 6obg. prid deder i P B0 6 CRS hBYdb St we £ BB W casing
in the mddle thereof. Wen the upper

first.o enlng

casi Ap? E‘Faﬂ% 6 HteIsS TSI Ao itaf t 607 via t he

upper spring 605 and the |lower spring 606 such that

the suction shafit 607 can. freely moye in the up S

and downvar d& ditEH i Yhs" TS U%JpErgiigﬂﬁEﬁ‘bn p‘f”gﬁdbe made
10603 d&s«e&irtgwehapp@re pentirah zfid b€ tippeacapmialdifiion head

The g4y g{ aneter tel:rhet %E’%%r d&% LRgopane Si Ze;rl]&‘stﬁé‘ lower

out er the C rcal Cporti on of
casiHgr U2 onT Higs tlppé\rs d@mﬁﬂ@t@cﬁw i Bhe | gagling section

the JyRPRIaLNEhaWd 866y 6002, tPﬁ‘e Q@é}g c@gg_n y%f%ﬁ‘é: 6% afld the

protrusi on 603a |n ring I nsi de

t he T@isE C@ﬁévﬁg’lﬁt@c 50603 Asrﬁée ¢m¢l<e§§m@rmlagesectlon
15 604 the agp&rgslﬁﬁﬂn@yedmnaeﬂhel 15 A spPlR) %%56969 ﬁ‘v..SOVJ.ded
shown Fi e 22. The lower casing plate 604
secés’r’r&'hdﬁe %ﬁ’g 937 e 4%t e e Gasgmg @%féﬂt%ﬁl&?or‘cs the
604adsorptiondssdiaith 56 ta1VtHe AdsdTipts dnNSed OV is movable
ca5|n ﬁ%e plate .604. The grotruggon 603 ontroliéi
uppdr SO RUBPOE IRt B A 80 @Lehfiirection
t heauﬂperdmmbrgm]sldmmtloh thetegperomHa@G 8RDsi Giid., the
20 t heaﬁ@&@p@%bﬁ s%%ttllg% fjlpé)eelry moves in accordance with the tilt).
The casing section corrects the position of the suction shaft
607 in a predetermined direction using the inner spring force
of the casing section. The adsorption section is configured
by the suctionshaft 607, the adsorptionpad 608, a lubricating
- 25 sheet 609, a stopper plate 610 and a connection section 611.

The casing section will be described with reference
to Figures 20 to 22. The casing 602 is a cylindrical member
~with a flange 602a integrally formed at the lower portion
30 = of the casing 602. The inner diameter of the casing 602 is
~ D1. TItisassumedthateachouter diameter of the upper spring
605 and the lower spring 606 is D2. Also, it is assumed that
the clearance in which the upper spring 605 and the lower
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casing spring plate 603. The protrusion 604a controls

the I|ower end position of the |ower spring 606 so %6/03/2007

that the lower 25 end position of the | ower spring 60

is in the same axis as the lowss casing spring plate mpgo3:
604. The suction shaft 607 is contacted to the inside

of the first opening and the second opening, the

i nside being provided in the center of the upper

casi Aprphat €0608zantireely hiefam emsdfde Hbel oasingasoRgis d.

pl at e 30, 804, JLSBeCHLYSLY egﬁ%hg%hgeaki5n 3{025[1%13{135 the

suction shaft ~ 607 is coniro sor
sect Fa7ing 1610 2hko gbscawssdcagheg 2408/ €07 Top flm&ec‘tlon

suct é@fa I ta @Qchﬁeés hahdwrshatt sbfew&ﬂe &y 2348 g can

hoIe is formed for exhausting air withi

adsoPHEroVifsd -c0Bhe éwae.re%%s%g)h@ég‘af?%@aﬁr@m opening

Wi t hiz theeniadsy phépsopad wBtMb e plehecy: fmate 603 holds

adsor tion head 6 contacts an obj ect 51t
e oV FORHEDD ThAE G GO0 it ikt PPBBY $RATS BRS and the lover

adsarptiman 60BadubA8that aitleC gluat ibubshaat 60y Taeeckr682y move
and t 610 are att che to the.end face

o1 b T RBlaRd’ Sna YonMlErdY (ATH el ) Eng"pp R casing
in FElqahee 623 fiﬁeghducmmmeatpont$entoﬁnﬂﬁﬂhppam bpring 605.

el t gl Sbbgﬁégﬁﬁ%gf%ré%ﬁ%gﬁg 2VeRE Iqsb X‘%%g ras EHS outer

connectl on sec an e
showhi aReternot Adhes pphaninicagprartizm otfh’eh@mmtg ﬁgz The

Sech'pﬁlér(séésﬁﬁ% ngQQn§6§ois 6212 @ney ath@'ngFB@r &Jn® surface

When the nipplée IS engaged wth femal'e 15 screw
pr oPfdERe ot g e PYpar EFERWof & MEdtaugienhePdashyra ring

of bhapéuﬁblﬁf‘oﬁi@é& S @ d f%rﬁ%fa%‘ﬂngf piBte 603. The
congector a t he connector 6 ais connected to

{ne 184EE: GASLARr PLaBE 790 B0t ot HatT el S pgfa e Ciroular

sechilatewi 60 4beagenominbed. Fidiee upper Teapr iaﬂeﬁo&@mb plate

SUpBOF RS BaST O b 5 e ppREEr iRgE na protrusion
604a in a ring shape is provided inside the lower casing
plate 604. The protrusion 603a controls the upper end
position of the upper spring 605 so that the upper end position
of the upper spring 605 is in the same axis as the upper
casing spring plate 603. The protrusion 604a controls the
lower end position of the lower spring 606 so that the lower
end position of the lower spring 606 is in the same axis
as the lower casing spring plate 604. The suction shaft 607
is contacted to the inside of the first opening and the second
opening, the inside being provided in the center of the upper
casing plate 603 and in the center of the lower casing plate
604, respectively, so that the tilt of the suction shaft
607 is controlled.

Next, the adsoxrption sectionwill be described. The



sane outer dianeter D2 and i nner dianeter to each

other. In order to hold the upper spring 605 and the

| ower spring 25 606 as shown in Figure 20 or 21, the 26/03/2007
suction shaft 607 is of a sinpde body and the | ower MDO31
spring 606 is inserted from the upper portion of the

suction shaft 607 while the Iower spring 606 is

deforned with the application of rewinding force so

t hat supgipnnerafh #00t bs 4 herndoly s5aeoliar gadchAlh eirnt3ﬁce hole

the .ILQVFtSrr?or L0 gQﬁaﬁQ%igé etwpﬁ]eJJS‘t %Ilﬁlsgﬁt | oc? ‘g%;ajrﬂﬁ pead 608

rew ndi ng ce IS rel ease
606 @Rk r%kﬁ@ﬁinﬂ%ﬂﬁgﬁtBW@pBrepssre|withim1ﬂHH:ﬁdSb&be;on pad

as s§@§yHdh thied , pl ate
oo ol theOVhEaR addE ML nead Bl RS ap gbdect
21| anRPeacsrskedoid 16t theheue btomghaop 61y Imls?ca‘elve adFbeption

uppeFadpoBNg H85renl ¥r hasri8ake t
UPPEL1 0 porti Qn oJf: thersuctr| oﬁ sng%?l%aggéba%ég&qﬁe%%%er plate
S

uppet S FHih G 68 CahobEhetRd sfaGe mrfopde poveti shde of the

Nex tsuctoinpr essifie 6007 @& BhoRhesaukFigatbony i s applied
to the upper spring 605 and the |ower spring 606. In
this state, the upper casing plate 603 is fixed to
10 t he upper ereﬁ@mmeaﬁlbhganﬁMdnbﬁ@&aﬁbe@iﬂﬂéﬂ%lbdﬁlshaped

t hi # r 605, and t he | ower
Lo SrTERa e ISBRE' P00 AN LBV SIS, our
upp@hlchdlaﬁ)ﬁprﬁgltﬁﬂvssanuetﬂﬁeshommammmg BA8Ghdwh in Figure

st Sggg;gﬁlé;‘?%“‘%‘%%*ﬂp%ﬁﬁ% BiThelod himedfer timena o

i nt a0 7Hhen the nsmplicohlihats eB@RgeMW him Female
15 thi scsérifroviaden ﬁ@&mﬁi@ﬂ)gﬂge%ohsoﬁ% ) RH@afc%rl'goele 607h

appl o the upper ring econes | arger
t he® # tﬂ’tf‘e ok shgt th(’?cﬁm a §gdengcres. of s conmector
r esﬁblangtrfwmﬁnagabasslmelg HohectRll t60HO éd?;%on shaft
upp spring 605 works and the suction shaft 'S
pulled closer in the +z axis direction. Fbmever, 20

further novenment of the suction shaft 607 in the +z

20 axis The elastic supporting section will be described.
- The upper spring 605 and the lower spring 606, which are
the elastic supporting section, are coil gprings having the
same outer diameter D2 and inner diameter to each other.
In order to hold the upper spring 605 and the lower spring

. 25 606 as shown in Figure 20 or 21, the suction shaft 607 is
of a simple body and the lower spring 606 is inserted from

the upper portion of the suction shaft 607 while the lower
spring 606 is deformed with the application of rewinding

force so that the inner diameter thereof is enlarged. After

30 the lower spring 606 passes the step section 607a, the
rewinding force is released. Thus, the lower spring 606 can

- be held at a proper position. 1In this state, as shown in
Figure 22, the lower casing plate 604 divided in half is



direction is controlled when the stopper plate 610

contacts the upper surface of the upper casing plate26/03/2007

603. When the adsorption pad 608 contacts the object

to be adsorbed, the suction s t 607 noves in the - Zupo3i
axis direction. 25 As descri bed above, the adsorption

shaft 607 is slightly novable in its axial direction

and in a direction diagonal to the axial direction,

and #sx&h astiicdleh ¥n §HRRRILIQMH 669ad% £1 BR%Eng 602 by a screw.

accordiﬁgiy. Thus, the adsorﬁtion pad 608 can 30
fir P AHPET ABTSRBt4 R 1g0NRR TR O6r dRREELGH T APh&he upper

mai NpostidaoF ﬁféeltshﬂz_ﬁl&ﬁbhagt %@7 %\t@théﬂt hﬂ{f upped spring
pres e o0 u tions or endal ngs the substrate
B0¢ ik GaR bs i daf Surn e pes i o0, S0 grmpragsive force

5 VDO Ypfagdineizadrienn )t he agshired ronthackpi@d spriesywBlkdnd the
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_ , ; . ,
i o e R Th Y 3R e MBe Rty pate so03
vi r tisaFligefiatesh® dppertdnd dewmenaf dtipefcaséngh@02 by a screw.
adsqintchal RAAE08 £A8000SeL N SHP S bAadPnaNfolbespring

the adsorption pad 60¢ ops ad ing the substrate
90. 6Musanwhenhehed wiske iaRae Jad P08 9aaeBipsd tRethe upper

subgirahg 3905 BRar enkS1BRePOsSpiRhYi byet hat the
adsorption pad 608 causes darmageS to the substrate 90

and it does not 10 fail to adsorb the substrate 90

( aboveiq funghi epaef €4 aa:firnh t4=ﬁ=|) 1ubke cappag gllaééﬁgsob add the
603, .t he casj nd the Qwer casing pl.ate 604 .

o oBLPPRSE RIArR 808, s Yioehe S1ik £F EndigRa tfen Rie intake
cashn@ese60tboarf i sheiatudtiiorn ethdaft t6di7s SWhitéute Hsis state,
| on i an _hol d t.he degree, of def or mati.on f th

o apRR Sheh Mot S 08 Per L LB TBbndla £ S upper
t hespppey 6&fF bagoBs langerhthanwive Spréeagpdléeidstonbhe lower

leiag.ﬁbggn?:]gogPgeffﬁlgl,o%tp&rﬁcéé{lﬁﬁir?gboﬁ/&cézlgﬁﬁq{éprﬁle force
applied to the upper spring 605 works and the suction shaft
607 is pulled closer in the +z axis direction. However,
further movement of the suction shaft 607 in the +z axis
direction is controlled when the stopper plate 610 contacts
the upper surface of the upper casing plate 603. When the
adsorption pad' 608 contacts the object to be adsorbed, the

suction shaft 607 moves 1in the -z axis direction.

As described above, the adsorption shaft 607 is
slightly movable in its axial directioﬁ and in a direction
diagonal to the élxial direction, andiselastically supported
.80 as to move accordingly. Thus, the adsbrption pad 608 can

~firmly hold the substrate 90 in accordance with the main
surface of the substrate 90 even if there is a presence of
undulations or bendings on the substrate 90{above, function
of claim 42). '



20 of the inner dianeter and outer dianeter of the

upper spring 605 and the |ower spring 606 are not 26/03/2007

limted to a size that is same to each other. The

I engths or spring constants of 54 he upper spring 605 MDO31
and the lower spring 606 are changed as appropriate

i n accordance with other conditions. Wen 25 the outer

di aneter of the attachment section for the adsorption

pad of the adsorption shaft 607 is small of the upper
spring 605 can be inserted fromthe upper Eort_i on of

t he adsor pt ifH IeaMeTs07 therrAs Ry 1 Prkge BBel T Zifthgned to

I nsed tathtd,r aiet Aerd OierFimPHdreR oF the assOid! ii@Nwhich the

haft_607.. using 30 the. st tion 607
ou RS b URCRoah CHRcaURaPetL Gl RATh SRoBAFERBRLY Faces

5 shafditdyt i dbehwhiaiefbite thkeaddiersthionn paidne 08 gudisesbs the

20 1. .FOf.ex e, J.nstead_ of .the pt.i Q X
eharlhral ba i Bngn ehER0LRE b D20808 Brchl} aasorbing
i nt egreabhips26408/90007Thus 16Mhen NI It sprpddoncpiad $08mdsorbs
rmn C A . .
oyl Y s B0p LAt aB0 ARG LD SO, AL L Fhak she gpeorption
t he Pad §§8capuses dlanrgepier thadsubstretegfeanghiitngoes not

10 605 @and ttheaddhPs! 1800l ¢ d P aBBeNIrRABL1dRCof claim

15

20

25

30

thin plate stopper 5 plate 610 is provided in order to
cont¥3dl- t he novenent of the adsorption shaft 607 in
the +z direction. However, an E ring or an O ring can

be inserted_jnstead of sto r . pl 10. .

Cormont v- voThE T C R IR Eh- ica P 6a7eand the
usedolver tdusitgnneEciticonseechiran sithctlredyefeparately. The
conn %tic n. 10 cq:g}tg__}once(_int.sn hav(ian .gt heé sg ugtiur.%sé CA, this
be HEGHOTIRE OFr dORLIEHY heSBELal pb? oRC pad Hidfofe

var séductiepenals dgnan aist $tusan Nieh thecdapoakyefistEformation
substr r r - > UCty i S bed, p
SoBE fhE Pas AL SABOAETRRT e IC o nBHREL 6E 1 brting
usetheWrpe sboatgdeh spidayhe pkovsr spbingaaQs6 fisr nohildmited
t woi glta3smStitsd hake31BLE a%gy%%g? FhPtREFRPE NG dhSof the size

adsor bed, an adsorption pa as shown ]
of the inner diameter and outer diameter of the upper spring

605 and the lower spring 606 are not limited to a size that
is same to each other. The lengths or spring constants of
the upper spring 605 and the lower spring 606 are changed
as appropriate in accordance with other conditions. When
" the outer diameter of the attachment section for the
adsorption pad of the adsorption shaft 607 is small of the
upper spring 605 can be inserted from the upper portion of
the adsorption shaft 607, the lower spring 606 can be inserted
from the lower portion of the adsorption shaft 607, using
the step section 607a as a boundary therebetween. The shape
o.f the adsorption shaft 607 is not limited to the one shown
in Figures 20 and 21. For example, instead of the adsorption
shaft 607 's body having a step section 607a being integrally



in Figure 32 is used such that an uneven distribution

of spacer between two gl ass substrates does not

occur. 20 Furthernore, when a | arge-sized bonded gla326/03/2007
substrate is adsorbed at a pl lity of spots, a

plurality of adsorption pads 28? Is used. In such a MDO31

case, due to the attachnment difference between each
adsorption pad and the tilt of the adsorption head,

to WakeBedsBhUrah id Y10y 89SQRPY I:ahPads BE ﬁ:ﬁ@erted onto the
attached, with_ respect to the object to he adsorb
conv&ﬁiﬁﬁﬂﬁFF?l%’P noeE frhe BQFWEEP@%&P%SPBN oq“«Pus the

pﬁd rgnd dde HﬂthGGhettﬁpﬁ)fr aiﬁph bgeﬁhe Ubter wgeangl 609fand the
t he adsor pti anes of the, adsorpti s are

con Bepeh"eifhs BheESuth SOruiEabelt | PReDBiEy Hfaney stover
5t her plate Srnﬁisupnmyﬂdedwhhcbra@rstmmnmﬂtﬁdﬁathe movement of
adso Qag pL th ect. 10
adso?géd&ﬂﬁ&% 31 %gllse['l %7 he o%ze%r?ct%e adsor"%evgr an

is, Foriraxahpie 0 sibgidand benamwrmd smis¢eerdt ef sivmper plate

by i {S10°5 TononyiY- L3Rl £3fB0ER0E (A LR URAChE ddifpie 6110 are
or (MRS HPIERE EANRAGLIPRSSCSbRR (ks HOvaVEEgy Fannect on
10Cr yséhpsha A RAR JiheiangedtuhB st bhs $eNSGeavhen

the object to be adsorbed is adsorbed using a
conventional vacuum adsorption head, it is desirable
to have a game Eeruexaepl of 5h@fad3scﬁl‘ﬁﬁgldh Q)&ﬁfr@an be varied

bet ween t e adsor on pad_and the obje
adsdl s fehactifh adeorBEbEiy ruafa Substrate or

accqmﬁsrsé-pm)deise;eﬂr pseﬂtctrtk/seramiisombads oamSaddwerphijacpad 651
to e d.after n actln vacuum .
15 a% %%%hgg Flgldg gf é to etc'he gﬁgseﬁt gonded display

adsorptlon ead accorar ng

i nvé@@niedn Sgbfstlryteoﬁo:acwmrtlh etwiD gilgjsec subs tivetadsarbebonded
and t%”%QEﬁl ¥ 'éhééﬁhé@mqnd%#%%g q.%‘ﬂnﬁﬁrdd%ﬁl as shown
di rections. ore

adséﬂpf’#ﬁ#rﬁaézcaﬁ Beedi sﬂehehhatmsunem hhetribletion of
vacuum-e2dseeprion heRd §9Qsst f&ﬂ%ﬁ’:&é@e%@? HBJteCc;ccur

to be adsorbed, It does not cause any danmmge to
20 obj ggf:tpgrggrgdstﬁlp%(p large-sized bonded glass substrate is

adsorbed at a plurality of spots, a plurality of adsorption

pads 661 is used. In such a case, due to the attachment
difference between each adsorption pad and the tilt of the
édsorption head, to which a plurality of adsorption pads

25 are attached, with respect to the object to be adsorbed,
' conventionally, a gap occurs between each adsorption pad
‘and the object to be adsorbed. Thus, when all of the adsorption
planes of the adsorption pads are contacted so as to adsorb

the object to be adsorbed, there are some cases in which

30 some of the adsorption planes strongly push the object to
be adsorbed. In this case, when the object to be adsorbed

.is, for example, a brittle material substrate, there is a
.possibility that damages are caused to the brittle material



15 and can firmy adsorb the object to be adsor bed.

The structure of adsorption pad 608 according to 26/03/2007

anot her enbodi nent of the present invention will be
described wth reference to_Figyre 23. The adsorptionypgszg
pad 608 includes 20 a vacuum adsorption pad 631 and a

skirt pad 632. The vacuum adsorption pad 631 is a

mul ti-layered structure in which an adsorption board

633 Qalillds’araiﬁé bfmtrmgaptbétawn 634 A=Ls sobsetated bfaa 1iquid
doub] e- f esi ve_sheet Q§5a The aggorptlo th
boar d 63 |ncJ1 &Y FOLE If‘ﬁgc aéig{efdon E33550Ri TH Sy when the
a fl @ijétat: goitre &fisopeed flseads afbddes adg ar pohven bidanall vacuum

633 4 i AHRALAL AP ﬁ%ééfx?‘a@fé? %Eax‘%‘@ Q %“'fdxpleﬁample

concave onvex pOffI ons ar

5poaref G3%mnstedtla3ngt be tpeenothe edsiariptd or3fafdexid the object

mat efd abeandh Was,, di Sﬁo%@?@% At p@ﬁbﬁﬂmﬁiﬁﬂso&ption head -

penetrates on the cente t he adsorption boar

i n ARCOTEHNG de dhe PFRTRAtddnYenddonopdsoThe shenphgect to

633chd §asoro¥d ded edScen R tify ithe BUCLEBAuRRRINJYhtion head
636._ The seal.ing 26/03/2007 102 - MD031 secti on

33a
i's HPOPEGOTALIRAI ER thicPpREEBLEMEeR N gty contacts the

10 mat em;@ctl Soed adisohiedd Md&’i{[ﬁﬂﬂﬂyﬂh@@\é@ H83thd Gpwards and
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for as .a new cqncaved r n on ea
o CoreRiad IR ABeredhrty Sdupatenp, cacn
operidsgroR3dni sadavi bkedifferetiie CBniey evkntdieen the vacuum

d . t
heBeBE AU T RS GEARLER SR e GOILELL R fsorvea,
pr eséntioeﬁ Jtuh’e caneea @y poanagsn tios tbehabgeet. tdhge adsorbed

'tfei afar ESHEEErM%eEdQQ%b' $hé Hend gﬁ L3V6E é&‘& hoat

he photo-sensitive resin nate whi ch confi gures
the 10 enforcenent board 633, does not deforn1due to

an externalpyd 0§€§ucﬂl’i‘§e sk rda P 634 I ad 6(}@%cordlng to

mol ding,. in which a plate section 632a, an annul ar
secﬁpﬁghﬁgfﬂlb&q&m&@mﬁ the presghrt inventionwill be described

with reference to Figure 23. The adsorption pad 608 includes
a vacuum adsorption pad 631 and a skirt pad 632. The vacuum
adsorption pad 631 is a multi-layered structure in which
an adsorption board 633 and a reinforcement layer 634 are
joined with a double-faced adhesive sheet 635a. The
adsorption board 633 includes a sealing section 633a which
is a flat face in the periphery of the adsorption board 633
and an adsorption secticn 633b on which multiple

concave-convex portions are formed.

The adsorption board 633 is made of aphoto-sensitive

resin material and has a disc shape. An opening 6334

" penetrates on the center of the adsorption board 633 in the
. upwards and downwards directions. The opening 633d is
provided as a part of the suction opening 636. The sealing



15 632c are integrally nolded. The plate section 632a

is a holding nenber in a disc shape for holding the

vacuum adsorption pad 631 via a doubl e-faced adhesw‘%G/OB‘/2007
sheet 635b. The dianeter of _thg,plate section 632a |SMDO'31
sufficiently larger than the oug di aneter of the

vacuum adsor ption pad 631. 20 An opening i s provided

in the center of the plate section 632a. The openi ng

Whi chebBi6ANGESd 6E LA 4PEa GREGHAGHOENL %oﬁ/@%éﬂﬂltlve resin
adsorgtl on pad 631 forns the suction nouth 63

annulfaresteti th w2 tadedy ckty2rihel 5P z?r?’rﬁﬂ &F formed
shapgs aaﬁeﬁft&lﬂi&v%i p@gﬁlm onheadth d&ﬁe&eﬁir&ﬂnﬁi’a’“ ) 1__slcahl side
as to_circu t t va uuma tion pa wWth .
0 or Sl e henBerbipt SR adne BPeStel G d dsptavidea
5f or nad 3uec behhakr mm&h‘eaaasarpaﬂsmrtﬁﬁamin 6p3d 6&le grooves are
pr ot e nnul ar tion 632b. .The_l ower
surf‘%%g‘é; p‘%%%\ga%ﬂﬁ" SIS E 32863&‘2{;“% Y heg apsrsage when
t he am\eprsaeﬁacenofthehe::wumm ausoripn obs pegh&@dted. The

The 3K do 0Bt | O A3%3 4138, L0% ANALE 2 PECt Lot 632R: the

at its root ] rt section .
annRhato st tieifberegin iBatepiabd odvidul opnfiggres the

10 di r%‘ﬂf‘cﬁ"bé‘nﬁéﬂﬂ“%ota% BBt t hGe FBISF | Bl rorttRle #bCan external
26/ 03/ 2007 - - MD031 The skirt pad 632 acts to

enl #FE€&-he exhaust space at the vicinity of the
adsorption section and enlarge an adsorable interval

bet ween t he_yacyum ads ion pad 631 5_and the obje
to be adsorﬁ%’& ngg“goJr%?prt %F@&%lnﬂ&lb‘ghléhaplate

adseeletd.onSence,t hr aﬂimmkamemaﬁldrhesa@ﬁ Bhdpadsk32t section
is vvhen t.he _adsorptiqn 608 roaches t .
5 BB Al ade g R 880 IR0 FERE SE0ER (a2a 15
por hvddiog tnmanbeskiin aedl:usm:n H3fe cHhot abbidihg dieectacuum
to d Last

desgrﬁlségg%%%glv%gl&%#gvﬁﬁeg Oqﬁ%lélsec{l on E@%ﬁve s?ﬁet 635b.
ski Fhepgtingderofittheiplatresobféon 632a be sudfdchedt lytlarger
exhiRbhS+ReS6@LLAN AL OR £ nahihcahf éagorption pad 631.

20 An opening is provided in the center of the plate section

i5

632a. The opening which is connected to the opening of the
vacuum adsorption pad 631 forms the suction mouth 636. The
annular section 632b is thickly formed in an annular shape

at the outer edge of the plate section 632a so as to circumvent

25 . the vacuum adsorption pad 631 with a predetermined interval.
.The annular section 632b is formed such that the wvacuum

" adsorption pad 631 protrudes below the annular section 632b.

The lower surface of the annular section 632b is formed above

the lower surface of the vacuum adsorption pad 631. The skirt

30  section 632c has the annular section 632b at its root. The
skirt section 632¢ is a thin annular-rubber member and is
spread conically in a direction facing the brittle material

- substrate.



inflow of air fromoutside. 15 Aslit 632d is a gap

provided at the annular section 632b, through which 5¢/,43/5007

air |eaks between the inside and outside of the

skirt. The slit 632d is realizgd, for exanple, by MDO31
cutting a portion of the sides o? the skirt pad 632

after the skirt pad 632 is nolded. The slit 632d is a
penetration 20 hole having a size which can naintain

the inner space in negative pressured state during

the time after the skirt section 632¢c contacts the

obj ect to be'MUSEIBEPTMFIFPELE T2 KR IGZOGuRRe exhaust space

agsoaipt tiee @%ﬂzrﬁﬁ]y AN tard %déta:gﬂajoeptsebﬁbg and enlarge an
adsor oes n revent he vacuum sorpti on
Sad adeoratls SRS prreet (O CUS BacRaDEiBRPad 631

5 Corrpm@dtlt@ dinpcoive s adalorddsomhienon tpadsokbs the object
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XAl &2 UMD AN G2 (b1Bads0r L1 A 131:808aa 6320

shown ure 23 hé skitt Section
t heries d‘hls.m whan 30 tads copritiagt pad 6¢@mnpraduhes the object

adsq&tﬂeﬁ%&lﬁﬁsb@% c8eCRLREY g:igggméﬁriehggﬁf bSr®fon of the

ef f ect at the adsorption pa to nove
i n fTHUHFE IRt R3EAccORTACHF the Qhﬂﬂﬂtatﬁ%hEOﬁdSPﬁBed and

Surfeﬁl%iﬁfcélh% larelf*otr!m% rraigraégc%%éaréﬁsv&hlmeﬁ Stﬁ@ skirt
26/ 03/ 2007 - MDO3 obj ect to be adsor bed.

As
r es A9t G\?L?ré’uﬁﬁ §H§0FE%FSnPaﬂaﬂ35068’?‘8??@5tBh‘% h%bJeCt to

presRNtdsBYBaH| Oit exhfivitBes Rasiidng fuhkbteeni to shut off the
accar nce e tilt or .the undul ati on of the

sur &k O&Lglﬁr FPPeORLFEfPal substrate. Therefore,
the 5 V|C|n|ty of- the adsorption board 633 can be

stabl y neggt | VJ‘?t §55§Su“ Ze arﬁtroﬁél d%%{ a¥ t%} agggﬁéar section

i mredi atel y be or He va% orptron pa
ads 6B8BY ,t terdugh whechetior Llebksshigsteart thelindind-agdrastside

20 B@ %ﬁe Qﬁlf'g aqﬁl%r Q:tl'lq_'n 6%@% %hﬁea?_‘éégﬁf’t%% &?gnple, by
608 in Figure 23 i's shown ‘as an exanple to  Dbe
at t ggi&dngHavevrtionqfeidiengisies lod ﬁheeskér‘,c p#@ 632 after

the skirt pad 632 is molded. The slit 6324 is a penetration
hole having a size which can maintain the inner space in
‘negative pressured state during the time after the skirt
section 632¢ contacts the object to be adsorbed and before
the vacuum adsorption pad 631 contacts the object to be
adsorbed, and does not prevent the vacuum adsorption pad

631 from adsorbing the cbject to be adsorbed.

Compared to the convehtional adsorption pad of
example 2 shown in Figure 32, the adsorption pad 608 shown
in Figure 23 has the skirt section added thereto, so that
the contacting area of the adsorption pad 608 is enlarged.

- Thus, there is an effect that the adsorption pad 608 is likely
to move in accordance with the tilt or the undulation of
- the surface of the brittle material substrate which is an



structure and the shape of an object to be absorbed,
the adsorption pads shown in Figures 31 and 32 can b
attached. 15 For exanple, the adsorption pad 651 shown £6/03/2007

in Figure 31 can be used for g,gomonly-used MD031
substrate or press-processed product. In the case of

a bonded gl ass substrate (e.g., liquid crystal

di spl ay panel) or a bonded plastic substrate, it is

pref 6530k HPpESLaLHELAESOrAY 170 PR 66k S RAMIuNadsorption
Figure 20 32 in order to avoid the gap between the two

subsPRARRCITBMY Bl Hpec RASFSAL HRYCBH&PRL i8ntWREReT easily

| ar gei16d 296 98¢6€dak e e AsAEDEM t ios 8HE Al &ibn of the
transferred S|qg t he vacuun1adsor§t|on head g%%r%%%re the

str UHhRP 25 HRS 5 i0dd aBaFeTdat SRS e 1 béd:

5F gwaciitiy afvithe schiitaipiciadd ybshowl ngs:an aamanpke stably
of a transportation.r mhlch a. urallt
0 e e S i 5l 301 b e iR Ry heore
of alrd escubh2ads Gl ob4itsl and ﬁdédrlas e Hei hedtttd;eanaterlal
chucking tahl e 641, 30 depending on the size of an

obj ect toabe ‘adsorbed. Arow of a plurality of vacuum
adsorption heads 600 is attached to each angle 642

10 dependi ng oRyt e g3i-eg &y tHie Q@l egk EH a*&%oé%ﬁ‘t‘i%e%ad he

Even when the object to be adsorbed

26/ GSispEpEion pag GAM3IN HLAHER 2oh 18 ﬁBPWPnQSt%BI%XamPle to

(nOtbeS@NWHcHBHS unﬁ@&@&e@ns RpendingS W atBe tARerial, the

adsorption p an. nove Ln accordance wt
undﬂtiPF5H§e ?ﬂﬂsth?hﬁpﬁpﬁsoﬁoaﬂe%kﬂ??ﬁ EPrRﬁgﬁhS°£%ed the

det edgcration pmﬁhamosm oh Fdjutesliswi dhaldy cad bstdnghched.
t he 5 hej ht of rpt.ion_h s..convent onaIIy
15 | eqlitFed P%‘Jé‘r e'%&fz épcﬁ‘? g %&@ i atltna fgRge 31 can
: andbadpseﬂlﬁgrt@ecommhmlp%usmﬁkmumbtfaﬁe dagpn&ssanqpessed

an BEPARRRr L e Ladt W P TR EE AL i .o

640 lnqumﬂlagdysa:apl d;ttwlay p@me\ldcmmlxmthadisplpst@ﬂ mﬁmgrate
6001@ i% ﬁféf&f‘é& EB%S@%EQ&&S@&%J@%%@%GI shown in Flgure

20 32 in order to avoid the gap between the two substrates from

being changed.

Theoperationwhenalarge-sizedcbject tobeadsorbed
is adsorbed and transferred using the vacuum adsorption head

.25 . 600 structured as described above will be described. Figure
24 is a view schematically showing an example 6f a

. transportation robot 640 to which a plurality of vacuum
adsorption heads 600 are attached. A plurality of angles

642a, 642b, 642c and 6424 are fixed to a chucking table 641,

30 ‘depending on the size of an object to be adsorbed. A row
of a plurality of vacuum adsorption heads 600 is attached

| to each angle 642 depending on the size of the object to

be adsorbed. Even when the object to be adsorbed w_hich is



havi ng steps. As shown in Figure 26, even in the case

of the object to be adsorbed which has a small step 26/03/2007

(offset) on the adsorption plane, the adsorption pad

nmoves in the upwards and downygeds directions in MDO31
accordance wth shape 15 of the surface of the object

to be adsorbed. Thus, the object to be adsorbed can

be firmy adsorbed. Wen the object to be adsorbed is

smal houtdy N weewdRyadspLet [k haafP0Gasneadsalkh@ions on
be prOV|ded on the transportation robot 640. 2Q Figure
25 | 508, SR hEREt FAEPTRE LNb R 08 CHAR P ViR fAfcoTdance
pOSIWi’ﬂn tofe thauadsabpki omrpad, Gd3rehes :aop{eu:rcalﬂotrya height

o SRR B A2 AR Y S5t e

5Iargax&ﬁﬂeafobhecadsotpdubauuﬂnsamccunventuhaally required,
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I t

cr o i nBRAG chE AP ERE s ERL i 3 b8 ing tne
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showg, 41 oS bt %x'aﬂlp%' ol EB§0§Q§H? P4h OFp ?@gt 608 ﬁé Psorbed

to the | owernpnst end due to astic

upp&lY Ship tREN=BOStaEigRIObOBEA Gbevaichn Phpgaé%af @f vacuum

t he g offnédds 3000ird he tadhaaptiN oB3de 608 befadsorbed
t he_vacuum adsor ptj on heads 6Q0 shown in Figure 2

areh§WF§ﬁe8t?HStheA§ HIE ik 1gHge Ehe FVPPslﬁft??nFase of
adsahpt bb@ecadsoetﬁ)@ Sl o eniicht Bhy al sgaed stkie (cffset)
t he sprb gﬂthig.the acuu dsqé tlon dEVqu th
26/ 03/ 5867295 01BEL O™ \BHSTE Ne OTHT1%f2 RAL Jipes in the
adsupparda dmed ddovBda abpridaeic tibhe bdb) @actotdabes with shape
ads n k| t e |

sh \%ﬁ%ﬁg& }lefégehosf éb:gd&o t|eo§n8%aﬁgg80éﬁqur'n‘?§8§bjeCt
st i tksbe @dﬂtefhm;l camn b@ 5erlati$<ﬁdm§:baﬂhenwme tles caniect to

- amopgt aa Ql-BdE MG RISAIRE hap Qséﬁu.ﬁoe@aéé,ﬁ)@{&@ head 600
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sorp1|on pa noves
ampBAReAs nte hee -proyidedi om the fs‘fﬁjwpql’r\":EFﬁng & 640.
Even in the case that there are | arge undulatlons on

t he object to be adsorbed or the surface_of
Figure 25 is a view schematically showing a change

of the position of the adsorption pad 608 when a plurality
of adsorption pads 608 is used to adsorb a large-sized object
to be adsorbed in order te lift the large-sized object.
Undulations occur in the large-sized object to be adsorbed.
Figure 25A is a cross-sectional view showing the state of
the vacuum adsorption head 600 before adsorption. Figure
25A shows the state in which the adsorption pad 608 drops
to the lowermost end due to the elasticity of the upper spring
605 as described above. In this state, the heights of all
of the adsorption pads 608 of the vacuum adsorption heads
600 shown in Figure 24 are aligned in the x direction and
the tilts of the adsorptionpads 608 are approximately aligned
| due to the spring within the vacuum adsorption device.



10 the object to be adsorbed is slightly tilted, the
adsorption shaft 607 noves in accordance with the
undul ations so as to respond. Therefore, a desired 26/03/2007

adsorption force of each adsonpfian pad is held. 15 ypg37
Next, a case, in which the object to be adsorbed is

lifted fromthe working table and is transported to

anot her place, is considered. Wien a | arge-sized

object to be adsorbed is adsorbed and transported,

there are so as which the object to

adsor bed benggx ué& c)#Fge SRR tte %ﬁ???%E%BQPEPRrOaCh
parttbal@b;emhdn>®d aﬂgersededﬂnhﬂeam moubhéedacks ortizedrorking

is h i nly Lt thereof, t
out of "0 P rBhrb I B4, oB il 2L IEETSh pets0n riomiy
Sadsosbédks it th&ebyects trehd afmorbed. Whenmlrse dasegnt amount

the LEngnHoGaBLumt QdEB%@H&Qaﬁ €287 6bbe1 ?bjl ol 0c08h of the

adsorbed I n the out C|rcu erenti a ron 1s
out ¥iseFrtionppdet6aFmeies hEa mﬁmg@%b rlptﬁhm pdiagection

600. ayBaBwaN RE3 ghkki B PagvERL ibhE fea%eﬁha@tthla%\éea@e large
neck- nnvenent function is used as shown in ure

af t PIBERAEIRNS fo LPei BRI BohrtP @G‘Zafiﬁpﬁp?ds‘W lsb‘r face of
10t he 1SHE B&gecﬁfté he adi@cied oshelasisorbedtbhe iy hasérption

a of the . object to be adsorbed i ilted,
Che bt 1€ Mgl o Aes g R it Re tRao R ELBHLORS so as
boarib %%paml t heheneface, af debérelj adso2pt DA A Ee of each

107 Jg%ﬁ%h? OFQ§%§Q§ %p is destroyed. As a result,

vacdum orp °on "board 662 can not be hel d.
However, when the vacuum adsorption head 600

i5 accordi ng te.the pr t t e
adsor pti on 8% rd %é%%§$rangﬂgfouﬁggﬁgbéeﬁgvg%t%pgdforbed'15
in dé@@ﬁ@aﬁ@@mvﬁhmmﬁsmmtawa end tartranspirtahgo another

obj @atick0 bes adsos Ped-ad Ncantdie §d§.QE? L Qﬁzgaa %J@@%e to be

noves 1 n_accordance with the til ject to
adsé‘Flﬁé’a'bedTﬁﬁsadW@%%%FF%SP%FE@doftftﬁl%e are some cases

adsenpfi dh BAArsh i €8be adsorbed bends due to its own weight

20 on its way. In particular, when a large-sized object to be
adsorbed is held mainly at the central portion thereof, the

outer circumferential portion of the object to be adsorbed

" is likely to bend downward. In this case, the line normal

to the surface of the object to be adsorbed in the outer

25 circumferential portion is out of the z direction of the

- vacuum adsorption head 600.

When an adsorption pad 661 which does not have a

" neck-movement function is used as shown in Figﬁre 32, after

30 the adsorption board 662 firmly sticks to the surface of
| ‘the object to be adsorbed, the surface of a portion of the
object to be adsorbed is tilted, the parallel relationship
between the adsorption board 662 and the surface of the object



be held. 10 Before the vacuum adsorption head

according to the present enbodi nent adsorbs the %6/03/2007

obj ect to be adsorbed and after the vacuum adsorptio

head conpl etes the adsorption at}d rel eases the obj ectMDO31
to be adsorbed, the state does not 15 remain as does

the adsorption pad in a conventional exanple, and the
position of the adsorption pad is returned to a state

in whh Cﬂet J&'&s@gﬁé’tﬁ Pi A Pl AR aC%% ulRelanti abb¥uum in the

downward due to the restoring force of the spring

wi t hEASPRREBR PPRTDPOhezrn Herks dield whEaveKer, when the
Vac Upakaes Ordddip tiead REser bso0 aldeeragxt omeq:thet Opresent
be adsor oes nqQt cause angndama

b RO b s Egd s A5ete hoon PRF dep At tped Autside

50bj emdsvéae ﬂ&eaeaqasahbadcomamds@ wiage tiketelth@e the surface of
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adsor d 60 25 Figyre 23 is used,
ahor i SIS e B rae, SAnmed I BdebPol3SH poara s62
sur fmaesnintalme:ocrﬂjaece widhbehadiddtleddthd bbjekt rtb be adsorbed.

sectiily 4322885300080 ANIL B EnbOaBbERRIRAI B0 662 can

f or he surface

of thfe hsidjdect to be adsorbed is tilted, the paraIIeI

rel ati onship between the 30 adsorption board 633 and

the surface of the object to be adsorbed is broken.

Theref ore, B8&OF&ctRENVATUUTE 28896PpEPBNNeHdBCFOFTIngako the

not phesheltd emiowewent aasbbssceﬁs %Sééttfl@ b& AEAERbed and

adsorpti on. head 600 accordi to the presen
561 GSRSB0TEC. VagRIT ASREB b hea CoRR16E8s, the @fisorption

V\heanﬁhmadasépttm ohaddt 667besam=p@f1§@:d b.)het Beéate does not
el astic.su rt on

sur FERE 1B é’egb?lé%f“g%rB Lonaatan %Fé’“t"ei“%é&]na}heexample

vacaom @us poptiitdenhefdhé Gl cap telawi pgdnbyveetnrned to a state

acc 95?@?:9&% ﬁ:hVM: Eﬁséggtibl} f&[m—% I%%ce%r fs%ﬁg t%ltltigﬁl_% n(.‘iownward

obj ec e ad he vacuum adsor p
headug(j:@: tae restergnpgdlodcehef the springwithin the adsorption

head. Therefore, when the vacuum adsorption head adsorbs
the next object to be adsorbed, it does not cause any damage
to the object to be adsorbed and does not fail to adsorb

the object to be adsorbed.

In the case where the adsorption pad 638 shown in

Figure 23 is used, when the adsorption board 633 firmly sticks
to the surface of the object to be adsorbed, the skirt section
632c does not contribute to the adsorption force. In this

- state, when the surface of a portion of the object to be
- adsorbed is tilted, the parallel relationship between the
adsorption board 633 and the surface of the object to be
adsorbed is broken. Therefore, the vacuum in the adsoxrption
board 633 can not be held. However, in the case where the
vacuum adsorption head 600 according to the present



object to be adsorbed. Figure 25C shows this state. In

ot her words, the adsorption board 633 itself noves i

accordance with the bendi ng of the object to be £6/03/2007
adsorbed so as to tilt. 10 The | owabl e tilt angle ofMDO31

t he adsorption shaft 607 is determ ned by the outer

di aneter of the adsorption shaft 607 and each inner

di aneter of the upper casing plate 603 and the |ower

casi 8ghph&hénP04s 9588¢ Rt iHdN O 1Rl asddSidtio®f shher 607
adsorption shaft 607 depends on the bendin

orce 15
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ebofl Rl +HATBASIES e 85500 80fle A RASER hBEoraance
obj ect e adsor state oes not remaln as

GobSritie tRaderiTh O Fphile | 9D 16 o APchR FONARPEaRDIAS £o Lilt.

10 and miee DORdWdrAR Qflﬂﬂwear?gi@%prﬁté i RDd forl GRHAE07 is
to a state in which the adsorption plane f aces
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t he 69 aR@ VaER Inide @tlasit @F eduppber eholifg p\t@te 603
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bo® HGCHI L aver R I0d miA e AlES By dEriE S 14 Seictty
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ads 0. be sQrb he v
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i n RACEh oreomys g9 ioie BPredén 1&6@#1@4 Grrgrlgidme e§’h|l|$ means

a pegdeteidhacHrgtisatp A 60BOMAR f1exibly respond to the tilt

20 of the adsorption plane of the adsorption pad 608. After

the wvacuum adsorption head 600 according the present

embodiment completes the adsorption and releases the object

tobe adscrbed, the state doesnot remainas does the adsorption

pad in a conventional example, and the position of the

25 adsorption pad is returned to a state in which the adsorption

plane faces substantially downward due to the restoring force

~of the spring within the adsorption head. Therefore, when

the vacuum adsdr_ption head adsorbs the next object to be

adsorbed, it does not cause any damage to the object to bé

30 adsorbed and it does not fail to adsorb the object to be
-adsorbed.

" In the vacuum adsorption head 600 according to the



5 state in which the adsorption shaft 607 is

neck-noving due to a spring force within the

adsorption head. Thus, the adsorption pad 661 which 26/03/2007
is not appropriate for use of EE conventi onal vacuum, ..
adsor pti on device can be used i accordance with the
characteristics of the object to be 10 adsorbed. In

particular, the adsorption pad shown in Figure 32 can

be eﬂPéQé(I‘?fj Eﬂﬁé:lﬂ{' e tﬁo‘:ﬁal%h'ﬁfftO%O?bthereof can

supporting t ject to be adsorbed 100 wil
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the pR@Sent bbWVeRIH AP 226 2PE8G WRidnIthd ;Qﬂsltﬁ%n of the
table_100 with the adsorpti on heads 60Q facin

rd,
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ar r avged-dancg gritdh wihteh calqmae;ct@trelsmnwd dinttdrevadbjomt to be

10 to ﬁg&%%rrﬁ)f?don Pa amcﬁﬁ\érn g'?l?e ﬁlﬁsrgg%%ﬁ &Jfﬁoéﬂ&@ﬁ t1?1‘:’5‘:|.t_:;ure

sorption section rption
head2 AfnelRagsPlolgfeas0apPREPERipEActrates in the
upwar ds and down direction is provided in the center

of the adsorption pad 103. However there is no_an
concave or H%ﬁyeﬁ‘ﬁﬁ?]ﬁBﬂr@HPPH§téBQ&h&?W%1BtBIb§’r%15°rbEd

of dtﬂo@f RUSOIHY |d@%d&§6eh03 Tﬂg%fcﬁﬂﬁﬁd’tﬁidxf)headﬁ 662 dc&cording
made of . a resin materl an or exangpl e, a pea

15 1as 501 RS BRARER Y SRR EhOR roer FREeRraarit 5 ErfdEh phe table

t he meswmtl‘mtleas |a&isorp’rttna)rex-f&mat 6Iool eaibﬁmgi apwandectixtein,

punp..(naot. shown 3 20 ca

caus'é; oI ’é ess?dmétsef:o g‘ﬁ out Str?: rélgt%Dgg uséd as an

vacobrecasodppadporate. F:Lgure 27 is a front view of an example
of the table 100. Figure 28 is a side view thereof.

20

In the table 100, on a base plate 10l which is the

.base portionof the table 100, apluralityof vacuumadsorption

heads 600 with respectivé. adsorption hoards facing upward

- are arranged in a grid with a predetermined interval. An
25 adsorption pad 103 having a disc shape is attached to the
" adsorption section of the vacuumadsorptionhead. Anexhaust
hole 104 which penetrates in the upwards and down direction

is provided in the cehter of the adsorption pad 103. However,

there is no any concave or convex portion on the adsorption

'_30 - plane of the adsorption pad 103. The adsorption pad 103 is
' made of a resin material, and for example, a peak material
which is an engineeringplastic is used as the resinmaterial.

The exhaust hole 104 is connected to a pump (not shown) and



Furthernore, a plurality of reference pins 102 and 5

a plurality of pushers 105 are respectively proyided.26/03/2007

A plurality of reference pins 102 are aligned in a

rowwith a predetermi ned intery ? _in a vertical MDO31

direction along the base plate 01 and al ong each one

end face in the X and Y directions of the base plate

101. When the nother bonded 10 substrate 120 nounted

on tB&n&Q&.C&eNﬂ&Boﬁﬁﬂésé@@ i re topﬁﬁéﬁlcﬁf@@mdacreate a vacuum
ushers 105 causes the nother bonded

pluralltéP
subsPf atRPI2B 12 ont act the references pins 102. A
roller 106 which contacts the end face of the nother

bonded b te 120 t hed. t he t ft
pooner 108 iftierdfind S anpl S50 E v s BReEBARE 0% 202 ana

5i ncladelitel tiof |ef miherdsi F e12) resmpqpiiardiyoprovided. A

di a t he S 0 n

st AR Lt Pl p RO b ML ORHA Ba oy with
120 & prnesigreamioed hateab-ﬂb @ bszrthea.’godlrectlon along the
transpQL tatd QN 1109baha SS’ZHH esseq &h& d | ﬁ@éﬁ?%t @n8Ughana v

out _of each exhaust hol e 104 provide center

of tHeeHdHHokhgaliasosrlahe Lebst Mea the mpbaes bonded

10 due dubdtheiteLOPH exdRehtdlar dMUEheaUsBsh AP WS hpaage 103 are
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floating .nother baonded substrate 120 is_pl aced

conPRE ik d-hé Pdizrdily 9F BPﬁQefézlPﬁ BBPﬁe% E(%l nother
di remtﬂcmrs sb:yostthtetpu&hor solesntactaehEOrSEeﬁ@ﬁcésogstads 102.

not ub tr 1 S Rosjtion
{he A 5pF1E8 g0 yBE € ehforats o B¢ poffer vonaea
gusmumwtxahameze i$natuﬁdhﬂd.h®ndhd sipsiéf dthe pR6handlos via
agai| %Qgﬂg t ate
adso?b 1'on %’O Egl él%%[ A\ﬁé}ﬁgﬁhe 8{35’ qbl][lzd%gg tBi1er 106.
substrate 120 is nounted on the adsorptlon pads 103,
t he not her t
Vaouum purpa=0a5t Shoury i rsarr ALHBE R ASRppaTnRhg the
104P8ﬁéltFL§nhEBcPHﬁﬂ?4Wé>fa§§éPEtﬂtﬁh tehde 108. 24ik@ay Phemother
111b0nPl@@3§iuB¥t§Q§8r lbboﬁs oaa tkhRe oot headedoo by the

substrate 120 is
transportation robot compressed air is caused to gush out
of each exhaust hole 104 provided in the center of the
adsorption pad 103. The substrate 120 floats due to the
compressed air thus caused to gush. The floating mother
bonded substrate 120 is placed in contact with the reference
pins 102 in both X and Y directions by the pushers 105 so
as to be positioned. When the mother bonded substrate 120
is positioned, the table 100 stops causing the compressed
:air to gush out, lowers the mother bonded substrate 120 and
againmounts the mother bonded substrate 120 on the adsorption
pads 103. When the mother bonded substrate 120 is mounted
on the adsorption pads 103, the mother bonded substrate 120
is vacuum-adsorbed by vacuum pumps (not shown) through the
exhaust holes 104 and is held by the adsorption pads 103



by the adsorption pads 103 by adsorption, the rollers

106 are returned to the original state. 5 The 26/03/2007
conpressed air caused to gush out of the adsorption

pad 103 during the positioningjy ggeration flows along ypg3;

the surface of the nother bonded substrate 120 as

indicated by arrows in Figure 29. At this tinme, since

the adsorption pad 103 is a flat pad which does not

havep raﬁécﬁ:;ﬁﬁltﬁﬁveOﬁ&eQﬂf&ﬁ&tH@ftﬁdﬂaé@stﬁﬁﬁﬁé a0®,is held
t he L ressed air is_stabilized and t

occu ‘% Y S%’fl?tlct PERSe @ PE. pRSCEREL - A% roriers 106

resuhte teeunnédeto btinslesl-i gihst regeel20 stably floats

wi t hout vibrating. 15 Figure 30 is a view

schematically showing a variation in which an object

5t 0 be adsor Btk i somboateddi mitthechabéd® taccgush nguto of the
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mot hatongobiedsunbzce st e mathehebonfed bybstnatagl20 as
CoNpP{ 88688k &P 1R} 5r§8w|r§ﬂ ﬁ&ﬁuré¥§9a rﬁE“%ﬂlstﬂfﬁéWD%H%%e the

bonded substrate | oat ed. However, since

ot HRASPealeean RAktI0R ds pFlad Pratbdchsingst H@t have any

109U3f&dﬁbéVé,oxtG%h@e&fﬁoﬁaisﬁ bR ivdish-hend M8 ¢low of the
undul ations are created on.the nother bonded

subSIYREESESS. 3t Ltpstrbtdisndt ARG Sher WHIFERSG Rf air
of 2hirtha gmichars hardedtadist nat @ $25upart thél siother bonded

contacts and ruhs .t t and erefore, . the
cur RS A peeBlv, HnBrenatehRgE yabFaLLRG: g 1
damaged. During the operatlon for p03|t|oning t he
not her bond

> Substrate 1%%%&?&% %t‘é"zeq{ t\éﬁ&ﬂa (g?fg% W‘Hg%dg%rlatlon
occuins whikkhsant peject sta g chlsanhadhtispddoaitedi Ay the table
(al iQREERlihg-d R ngEeﬂECé’rE i ik nogoh%ea%&aﬂmg- when

In the vacuun1a sorption hea OO according to

26/ @%WaﬁqZS-quP%sérﬁaH h9 &emedl betgeen the mother
adsgbplle@Nsabattats $hb0BhAY+tRHBVERbEe by causing compressed

20 air to gush out. As a result, the mother bonded substrate
120 is floated. However, since the mother bonded substrate
120 is floated using the gushing air, there are cases in
which bendings orundulations are created on themother bonded
substrate 120, the substrate on the lower surface side of
25 the mother bonded substrate 120 partially contacts and rubs
the table, ahd therefore, the surface of the substraté on
the lower surface side is damaged. During the operation for
positioning the mother bonded substrate 120, when the mother
bonded substrate 120 contacts the table, a slight offset
30 occurs. Thus, there is a problem that positioning
| (alignment) with a high accuracy can not be performed.

In the vacuum adsorption head 600 according to the



inits axial direction and in a direction diagonal to

the axial direction and is elastically supported. 26/03/2007

Thus, in the table 100 using the vacuum adsorption

head 600, within the 5 tiItiqglgglgmable range of the MDO31
adsorption shaft 607 which 1is term ned by the outer

di aneter of the adsorption shaft 607 and each inner

di aneter of the upper casing plate 603 and the |ower

casi ﬂgegéﬁ‘{ %n@%ﬁtl@ﬂe IQe taial%]p g%)ti'o fi; Hg sllr_gfhtlry movable
conpressed ai r (Bernoull in
30, 1D ihe awisdr p“mr@ﬁta@a 2pd Bn @f@uimm a?d@@omloﬁo the

head; 80 qeRrbbEebY JHVES ellas%%a&@?%wﬂﬂw herhus, inthe
bendi ngs or undul ations on the nother bonded

subst®te 1M ustRer BroreCH R A0SBFRTtiRB R4 SO #gthin the

5Mai Nt Al gy GANShaild raageabs thHe ddddpialon R@aFE 607 which
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bet ween the not nded sub trate 12 nd t

s ors et tnTRb Aoy WCCh 3 52 K adtbstion snast
out Gaﬁ dﬂheeemhamﬁhehoﬂﬁaﬂ@ﬂefldﬂ%thd1dp@ﬁ&f&ahmnbhplate 603
out e GiHC rences_ of rp

Thef%}ore #E&%r c%%%% p efmggﬁgtﬁ% nofﬁ%%ebgﬁagang of the
s ubstangtze sERd an¢'ﬂBernad@@upefﬁacpada&OShcun be Figure 30,

mai q.lh@ O%Q?B%ngadAiog bgs éta ng &Hyaggg?ggbtglg allri]gz?d 600

back su ace o nmot her ed su strat )
be FPdIERHFAOVERRILR ﬁ@cmﬁ@peb@ﬁd\eﬂl@bbawatyé or2mndgkgtions

renwnnt%aﬂbihéfo@éﬁ&@d SUBSE AN 198! L vRBEBHOLE, the table
performed in a stable state 25 described above, the

ot OVeSoffeds std M R@ D@ corshanst ABEGTVpbsi thenmterval

W t belingh raceacytie t hetheanbodidesetsupdehide120 and the

not her bonded strate 120 thus positioned i s munted
e RESOR 2 Ort (e THBQCOTRES St dedied B Ssh out

heads 60 exiveudt eBblel rmaa:c:emkwcenvmltdyetﬂm tol thef outer

h f f ded sub
cor FLRBREPRG PR o PO RTog T T BPEnkEoan ERCGHERRY: the

dueinberhelabetememtthaedofhﬁrmhbﬂdéd;sdhstnatﬂ1kﬂﬁiahﬂ the
not a?éS{:%tjf%%%&f 3 %r Cge(?r&t I%%l%%hgéné)@aﬂg@d As a result,

substra moun S|nce e vacuum adsor pti
headsy 63 ageE/ U@/t,’@gdyack surface of the mother bonded substrate

120 can be prevented, and the mother bonded substrate 120

can remain stably flcating.

Since the positioning is performed in a stable state
described above, themother bonded substrate 120 can be stably
posifioned with high accuracy without any offset. When the
mother bonded substrate 120 thus positioned is mounted on
the adsorption pads 103, the vacuum adsorption heads 600
move freely in accordance with the tilt of the surface of
the mother bonded substrate 120 correspending to the pressure
differencewhichoccursdue totheaforementionedBernoulli's
function and do not exert undesired force on the mother bonded

substrate 120 mounted since the vacuum adsorption heads 600



- 113 - MDO31 follow freely. Even when the vacuumis

created by the vacuum punps thereafter, the nother ,
bonded substrate 120 can be firmy held by to the 26/03/2007
adsorption pads 103 by adsor pt 5 1n the table 100
usi ng the vacuum adsorpti on ﬁeégg “according to the
present enbodi nent, when the nother bonded substrate
120 is nounted on the table 100 before being

pOS | ELPD&T ¢ r%%‘ig"‘h eEV%IE %hgpltb d Yggﬂgrﬁqssg ééfg& By8R vacuum

is again nbunted on ter

posi pmmdthw@f’@ewheﬂzm nrmtmm hooiead sy@lsiﬁrﬁiﬁe 1290can be
I's agsgp @%r@ ttrféﬁ JRINGE 1 Ropded S6RSHYAkE .:J,% t

IS releasegh conpletlonlbf E)adsorptlog s Bion.

state does not renaln tilted as the adsorption pad in

5a conventiong| +@%a¥RbEe IARF usang the RaKhdh %s@fr tﬁ%n heads
adsorption pad is returned to a_state in whi

ads RAPIITEH-AS Lo Hhe PESSER tseBReGHISE 4 ;‘i’h@ﬁmié‘i“a ﬂtﬂrél%bonded
Er Ee él?fm‘éﬂfe ttwo $pr mbgnvetihion tﬂén@ a&.diaﬂfeptlm tlsneastce being
ereraor.e e.next not her 0 upst r at
o TR G ABBRE: e DEE R R § ¢ e (20 16 again
not herurdeded Bhl@ﬂabaieelﬁamm beidggsosiioiornai,| before the
10 2dsQ{ qil}el}ebggalqu s q:%g: SYP5! rsaéc?s&%?ed 28aT 08 L AR mother
100 only nee 0 one vacuum
adsdm¥mﬁaﬁwﬂmhainam@ d@penelngl@nseﬁeaﬁtge bhe gcompletion of
sub "tlovih sE’éHé ﬁ'ola@ﬁoctfr #Wﬂ@géa%gtﬂ@adsorptlon

heads IS prOVI 'S pre era to arran
in a)agir ig %§°§Wc§m’¥31°ﬁalil grempbs dops Aapgstie m%wn of the

devigg@orph 1\Wal S4a 3 sPast 4 88 BESe i wm@ﬂlt@%daaédh:pnon
addition to the table descri bed above, is extre

15 of f BdEPgefRcaSoErREtagtia L. uPraFdedte gkoi the %%‘F%%/ of the
a supstihatvi tisid tABHAYIgL iioh Re&d €P ‘IQl.ferlﬁilﬁJlifeaCﬁzleém R@e next

afla angl di spl or sjep .of nman ctun

cenfeHRRe bPaedbe b atnte HE Fad PEaloRasnot cause

beeangledamna e dt o ntitke tnio the A bovded substrate 120 and it does
not fail to adsorb the mother bonded substrate 120.

MDB0O31

20
The table 100 onlyneeds to include at least one vacuum

adsorption head 600 depending on the size of a substrate.
When a plurality of vacuum adsorption heads is provided,
it is preferable to arrange them in a grid as shown in Figure
25 27. A positioning device, in which a positioning means is
provided, in addition to the table described above, is
extremely effectively applied as a pre-alignment device
before a substrate is transported in a step of manufacturing
aflatpaneldisplayorastepofmanufacturingasemiconductor

30  element.

The adsorption head has been described in detail

above.



26/ 03/2007 - 114 - MDO31 (Detail ed description of

substrate-adhered material renoval device) 5 26/03/2007

Herei nafter, a substrate-adhered material renoval

device 700 (air knife 700) accp £g|ng to an enbodi nent MDO31
of the present invention will bé described wth

reference to the acconpanying drawi ngs. 10 The term
“fluid" in the present invention includes gas (e.g.,

dried air, dried conpressed air, nitrogen, helium and
argon), mater treating liquid (e.g., washing |iquid

and et chi ng (Ded@ided dassddilion of ubatrete-adiprafmagerial
mategemogagtdéqid%?(ar) m xed fluid of water and
conpressed air m xed fluid of washing |iquid and
conpressed air, and solvent. Figure 33 is a

5 perspective M&Wn&&&%&at é@iﬂ%ﬁmd@er&m &maﬁ'ﬂh&lolf*emoval

e P T 1915 ST Shb TRt Thg 5y SR eatment o

su bsﬂfeatp&ea;@lfne:r edvaateon abiY ey desdandibedl ¥O@hdrefsrence to
t he Ilt%lco adher.ed %n toH and bottom surfaces of a

_subgirate W?aanggp aft'er93-stemunit section 160
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sprays steamonto both main surfaces of the substrate

on whi ch scihbipg,. ‘rﬁ%lda’r %n é'?iebs)én €n¥BRELon includes

substrate cutti ng device ower
subgesate- ¢ut dirdgddia cérJF@d (@é@rﬁwdeaﬂﬂf nifEogepmhelium

" subsle’ atgonl)N hQ%eE‘r e%%@&tiﬂé‘eﬂichl@ﬂd [8Ch Ud%éhlng liquid
single plate. The single plate includes a net
subSPARTERIR G aH G cRFOPT 21 H)I FAIWBBd *pPar @rlaldlng water,
pl aghit® 139 &Hl@ékl)at Rix8dPEidia SoPShaBEe, ad caodi;metstsleei air,
mat er.i al subst m c_ subst

cenfisstdtion shpeehba L lagn St Seed 16 Rasorvent.

However, the tern1 'substrate” in the present

{Zgygg; {2887| l?‘ n Ebryﬁ%gﬁ}:gpégg gv?.'egv%lc%e%a% %allyshovung
an example of the substrate-adhered material removal device
700 according to the  present invention. The
substrate-adhered material removal device 700 dries the
liquid adhered on top and bottom surfaces of a substrate
as a step after a stem unit section 160 sprays steam onto
both main surfaces of the substrate on which scribing lines
are formed by the upper substrate cutting device 60 and the

lower substrate cutting device 70 (see Figure 1).

_ The term "substrate" in the present invention
includes a single plate. The single plate includes a metal
's_ubstrate {({e.g., a steel plate), a wood plate, a plastic
substrate, aprint substrate, or abrittle material substrate
(e.g., a ceramic substrate, a semiconductor substrate and
a glass substrate). However, the term "substrate" in the

present invention is not limited to such a single plate.



It also includes a liquid crystal display pane

substrat e, used for a flat panel display device, for26/03/2007

which brittle nmaterial substrates are bonded to each
other, and a nother substrate ?% the liquid crystal MDO31
di spl ay panel substrate and 5 e like. The
substrate-adhered material renoval device 700 is

mai nly configured by a pair of air-knife units 710A

and Iz]aQ].%o in%%luﬁegf a l'fLr.]i. e&iéﬁf&‘y ya%’eﬂgabs trate,
and an up attachne t bas 8 The pair of unit
hoIdvﬁgds§@¥|én§l¢1293n312déagbéYt§3Fh§ea|fORnWbégh brittle

710An 208 AP BuyR5Reelk X8k YnonddE ﬁaoa%eha&h@@ﬁrr%rﬂa a mother
base 708 attaches the unit holding sections 712

Por LHEPRETLS PRt HIarAReoRaRbR b SIS babe] S ate and

sdevi€ige 7TDkd s configured by a pair of 15 air-knife
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units 710C and 710D, a pair of unit hol ding sections
712, 712 and a | ower attachnent base 709. The pair of
uni t holdimgmseubboﬂaté1adhéiadsmmxmwiaﬂtﬂamoval device 700

ai r-kni ves .710C D respecLivel y
attac%neﬁtnlgacongbgu %33 patlﬁeotfjnljt horr e u?l\ﬁs 710A and

sectT1iiB;, Alpqid if uamtﬁn@l@aﬂlg sgfctumns ﬁdslzdl'hlgz and an upper

sect por
Ehard i, ddge SBROT e SRALAGE (e floPRENG ELBLIUES 712,
kni {2 sHpeeTAsd theeaknr KndupFadd8Rofng hgl 0By HegsRR@tively.

in ﬁrh%Jth?ﬂe%t SRR HdsN A a1 M £ hetd QurdiS: 6théld:u.mg
kni fe bo 715 and the substrate are nmoved relative to

eact‘f"edittﬁé’lns tHe2 £ | 114 | eHYrtRepEPRenailify substrate-adhered
apph@ﬁ;lmtalal Yremoviall fa@rxmrfehaqnz;ao:c ﬂsacdhfﬁﬁﬁr@@ by a p??&r of
per pendi cul ar to a_direction.  of relative,povenent. )
P R Bu ke 44 8R4 Fibo, o ged s Yah L RpTgapy sections
arr guged7o» dik auppeér adfitandimenit base 708.t Meughitrhef unit
f. unit hpl di se ons_712, 712 such that e
o nheadapinyec bt CAg Gt 2 Ripdofes i, 2R Fh kg a7 E0C ana
and 71008 mspaxtiving 126/ 03h2iver attachment base 709 attaches
the unit holding sections 712, 712.

The pair of unit holding sections 712, 712 supports
an air knife body 715 such that a £luid lead-in path is formed
between the air knife bodies and the main surfaces of the
substrate in a substrate transportation path on which the
air knife body 715 and the substrate are moved relative to
each othér, the fluid lead-in path having approximately a
uniform shape in a direction perpendicular to a direction

of relative movement.

The air knife units 710A and 710B are respectively
arranged on the upper attachment base 708 through the pair
of unit holding sections 712, 712 such that each longitudinal
direction of the air knife units 710A and 710B are along



- 116 - MDO31 the x direction. Fundanentally, the air

knife unit 710B has a simlar structure to the air %6/03/2007

knife unit 710A. The air knife units 710C and 710D ar
respectively 5 arranged on thﬁ | ower attachnment base
709 through the pair of unif &Pdlng sections 712,
712 such that each longitudinal direction of the air
knife units 710C and 710D are along the x direction,
resp [ a [

oS PERLI B g FUHATSA Rt SR Bl L 40Fi 05 s
10 t® shHeibay Kwrdetume ttoldre FHgydynd 3y ungty 710A.
perspective view schematically showing the air knife

unit 710A and the unit holding section 712 for
supporting t¥e &ilr kpife UniEs 710K arfe’ AR ags resprrtively

MDO31

515 7éﬁﬁam§ed:<mlf kel BSwdYy Httd@asdntonasa vokmrfﬁadaﬁﬂythe pair

10

15

715. |n re. 34, the air_knife unit 710A
ST iRk L P THks o 7 £ 8- BIAIBEh AL ¢an Longi tudinal

exarmiﬁecmnﬂexﬂ ethd @mia ke fey undalst 916£8and07E0D are along
exa e 716 is attached sid ha -

o RN ey A LR  FpRafeifal [ ot knise
pr et zedcmm@au; kxslifeouneu 730D v es Rgelnidllser structure
such. r d 3i» gushes out of the air

kni feJ ﬁ% ag}l‘ﬁe) qgéo%%it%h ﬂorﬁ ‘ted surface of 715a.
Couplings 719 and 720 are 25 respectively attached to

both side sgh %ﬂ‘r“é% a4l pand pé%%‘ive@:.%t@rﬂaﬂ&"&afﬂy showing
unit 710A. A fub IS connected t coupl i

719 %aFEOkW%EBFFv@WA ROAL ﬁb?nﬁ?ét h%%fﬁ%s%%‘atlon 712

ai I ficxr sUPPbieing N QikEh e Ainiih @100, kmé @irURht fe unit
710A fromthe inside gﬁithe tube 721 thr

102005 Ot LN Sa Ry s J6PaE PRSI RIS PRAT TS T
of wiigiirieoBdi, Nghs egix ansi e AiniAl 7 1Dapper sthgetbhedaby three

| ;2'/ %’%Fg%&%f7lgﬁf§%n0| %Bifggregéﬁr}p l & cgnrgé)cgteg in a row by

20

25

30

bolts 718.

For example, a cover 716 is attached.to a side 715a,
and a fluid gushing slit 717, capable of discharging
pressurized dried air, is formed on the side 715a, such that
the compressed air gushes out of the air knife unit 710A
along the tilted surface of 715a. Couplings 719 and 720 are
respectively attached to both side surfaces 715h and 715c¢
of the air knife unit 710A. A tube 721 is connected to the

-couplings 719 énd 720, respectively. Furthermore,
- Compressed air is supplied to the inside of the air knife
-unit 710A from the inside of the tube 721 through a compressed

~air supply source (not shown}.

| ‘The pair of unit holding sections 712, 712 supporting
the air knife unit 710A includes', for example, a rod 723,



the rod 723 having a sliding section 723a sliding

inside a casing 722. The pair of unit hol ding 26/03/2007

sections 712, 712 has a structure in which the rod

723 is inserted through conprgiéiye spring 724 which MDO31
is inserted between the sliding section 723a and the
surface of the casing of the tip 723b side. An

attachment nmenber 725 which is attached to the tip of

the tpd #33 ¥23 aldpahedt: 1P {dE, Q.;%c%ir 268 3af stlt?.ﬁlﬁbr inside
kni fe body 715 using a bolt and the Ii1ke. The upper
surf%c‘éa“o‘fgt??ez'cag'?‘ﬁgp?zﬁ opplt alslink ssicddopE TR, 712

tip Hadba of thethie riadermbdsh afhd h:%dUl‘)lzts hal Qhagrted through
section 712 js attached . to.the fg att achnent bhase
708 SURTTIEAVE ARTAPE af YRICD it i‘%‘)’ﬂc‘?@sbﬁmﬁﬁnt% gliding

5di r es¢cioion ﬁlm and5thes mﬂm@n&eaheo.ﬁamwgm ftble tip 723b

expl i ng structu ves i ch .
constlfiy dam et dnteds Febn 128 pha i 15 3188hRa to tne rip
penetdr atheorrdan?eB?J:&d alttachege et thbesopi suthace of the air

Lonhie) By (65430 o ) LFoDo0 Bophs sureace

conridcttihgg ceRdngeriédr epposi bol o 7By Slsieppﬁvlthedt@m 723b of

10 the 20 sWieage37L2atak hﬁgtahBIEEhI;eﬁQQQi’orY 17512% s attached
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L- shaped cover 716 is provid on"the surface
t he % thgniPPReBoaY tavhmenh PRrERd7BBsHnely Lhrat qu 3ir knife

f or mgd tbgiomenst Reofgvehe %168i2Bdtibg, air knife body
715. Conpressed fluid, which is supplied to the
penetration hole 715d of the air knife from25 the

coupl i ngs 7E9gand 3R A6 s( &i gtisss Hedtimtdedion t6L éiglaining

k 'f 7J10A | h, h
{1 ol S oneT s o FTE R DR W aR eI s e knife

715uantisguddetso 760D . of A peactiraitdogusilienti Bd whichheratrates
Fig 4, g fluid framih

o ¢ Lp et 1 di SRR a1 teRTby00s Ynd el ki BB OGR 15 15

_thEFOhaﬁdd fihe thheshidrg Wnifet boriyof?ISfI uiZd leongn bbde 715e

Al Tobphber iy | tHdOPLher ALiOR nd1dl 726h' 0. prllSdca on the
rom-t e unit

gushing direction e alr
71089TEace (7 15 of ythera2ttilgnifobadye 7éﬁherAIh dmdshaned cover

gushiéldis provided on the surface 715a of the air knife body
715. A fluid gushing slit 717 is formed between the cover
716 and the air knife body 715. Compressed fluid, which is
supplied to the penetration hole 715d of the air knife from
the couplings 719 and 720 (Figure 2) provided on the air
knife unit 710A, flows through the long hole 715e, flows
along the surface 715a of the air knife body 715 and gushes
out of the fluid gushing slit 717. In Figure 34, the gushing
direction of fluid from the air knife unit 710A is in the
+Y direction. On the other hand, the gushing direction of
fluid from the air knife unit 710B is in the -Y direction.
The gushing direction of fluid from the air knife unit 710C
is in the +Y direction. On the other hand, the gushing



26/ 03/ 2007 - 118 - MDO31 direction of fluid fromthe

air knife unit 710Dis in the -Y direction. The 26/03/2007

ai rkni fe unit710Ai ncludes a cl earance automatic 5

adj ustment nmeans for adjusting RE: cl earance between MDO31
the air knife body 715 and fhe*fain surface of the
substrate 93. The cl earance automati c adj ust nent

nmeans includes a l|amnar flow form ng face 715f and

t he j [ hawn i r

35. q%%é?é%%%égggﬁ%ﬁ %?%thﬂ§0 iéégig?%f I'S ﬁgfﬁgggo%n the
t he tHWR¥re@¥t™N (bottom surface) of the air knife

body 715 and passes the liquid in lamnar flow

between the | am nar flow form ng face 715f_ and the

mai n  sur f adg etk el iy PRl QA THGd useista bk gfyce automatic

55'eCté(?ﬂ&ﬁﬂe31t rgeh%sslf@ﬁom;me;mlgr tkai EQeE@éﬁcélﬁeﬁwéén the
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that the air knife_15 b 715 i_s novabl e
o eI O s, TP ang S Redha BEbAAEECORaT e MapFtrate
mearss . Wrheh cilgaraapéi guteﬁiabyct h&JUEtlhehblldéaﬁgs includes a

sect, or}_sna7r g ]fZOI‘IIiln faceigl adj us%%‘et %gft gog%a%gicgectlons

auto iC a ans clhe
bet i), tMe asrshnwﬁelmdﬂygﬂné 3nd Theelpminasufle¢etorming

of (&S l.}ki%%f ks gpmg JRKIHG 145R 0008 ?BE)EEbm surface)

ef fect” wh occur's ry gas passes t roug
f | viof thedain Juife b@ﬁysriﬁéeatlﬁ@w%%%mhezééqma #n laminar

di S@i%gﬁ@'t&é&mtmel&hmgr ﬂwfagmﬁhgtfa&,?? PSS the main
through the fluid | ead-in in a cogEresse

| amiSK&LEacroRE the wfaﬁﬁrqﬂ'@d |Tﬁlep&flﬁtb1@ girgrrgtions 712,

bet menshbgokar&mralfﬂ awyifrer abag {88 esucbfthaRothenair knife
surf ace and the to

the air_knife bod i
sur PREY 4ot A8 LEKEPIG: LR3BR93SChELAETTE PHRSre i s
created on the top surface of the substrate 93 :
(Bernoul I i % The co sive.sprin
i t ol i nEPeGEldaRAeE 59 TBh5 TR SRR O pgaky wnion 1s
kni tenfigiutred 1A ithoaamrd i( Ml idiimg Bec&epnandlzhe712 will be
negaggsggiggg§sur@he clearance automatic adjustment means
adjusts the clearance between the air knife body 715 and
the main surface of the substrate 90 by making use of the
Venturi effect which occurs when dry gas passes through the

- fluid lead-in path.

Since the pressurizedfluid discharged fromthe fluid

gushing slit 717 passes through the fluid lead-in path in

a compreésed laminar £low, the fluid lead-inpathbeing formed
between the laminar flow forming face 715f (bottom surface
of the air knife body 715) and the top surface of the substrate
93, negative pressure is created on the top surface of the
substrate 93 (Bernoulli effect). The compressive spring of

. the unit holding sections 712, 712 for holding the air knife
~unit 710A upward (holding force) and the negative pressure



26/ 03/2007 - 119 - MDO31 for attracting the |am nar

flow formng face 715f of the air knife body 715 of 26/03/2007

the air knife unit 710A (suction force) are bal anced:

As a result, uniform clearance '5 the [|ongitudinal MDO31
direction of the air knife unit-710A is created 5

between the air knife unit 710A and the substrate 93.
Referring to the aforenentioned cl earance, at | east

one pf-thef é@&"i 1a§n1%la%cbzﬁlro%e‘%o§¥n§mgt ?Scfa' Y5 of the

gushing_ slit 71 pressuri zing force which

conp?’e’éé‘@éfterﬁéocﬁ Gﬂé %thﬁoa%mknﬂﬁewrsl&eééowctq%@n force)

fl U'éirepa%ﬁﬁﬁnéédt he dsank nae 1w ﬁ@imm taeardadt iim the

chan so_that the interval of the _clearance is
adj Lﬁ‘?%}l tagipal dheeebhaR Af ARe aifeknike WAt (H2A is created

5 SuUbd ke Stiadsarbash iged unie: Gliear angethansbpsstabky9s.
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mai nt ai ned (above, function of claim27). 15
Furthernore, when the lam nar flow is passed through
the flui d | ®ederipgtiv thenetbimiascivndiccl earance f ladw.east

for Ignr]eq of ﬁg J’:Yf'o%fl acgl)n@?i nﬁigcﬁ#%g&efr(&@&h%ufi% gushing

and/or bot om’sur rate, negati _
presslirte 713 . cilewapedssnr 29inaef opfag whuyhoiommeemmthe fluid

sur &%%tgg £ N6 EBQ%W&H& (tﬁ%r PP dipast fseﬁivzl\%h@@gmg.ﬂﬁr flow

orce o e unit hol ding Section
useéqr@m d2cRre7bPF igighangrd. proAhgiwhihe anBeryad of the

SUCUl‘é%rfa‘ﬂ%%elénSQ%éﬂéd Pr egsiy e)thfeobeﬁiiﬁ.h?céhﬁgtlﬁé"ellke of
air knife body 715 the air fe unit 710A are
bal AHCedubSETALe o1 &Qﬁqrb%d quﬂ FheeGdePRAPELRCHRVI RS taPLY

apprainfatigkyl a8bousi f eantshapeocagihemezs)ly forned
between the air knife body 715 and the main surface

of the substrate in a direction perpendicular to the
rmvi ng di reEti:tmenhotda,ewhebsithean.amﬂﬁar(fa.h:wfs phssetlitdrough

fu n%b?ﬁuﬁ%%a 1-|;1h1§a919 %B%%nlegq)e% en &nglﬁllqgr flow forming
face 715f and the main surface {top surface and/or bottom

surface) of the substrate, negative préssu:r:e is created in
the vicinity of the main surface of the substrate (Bernoulli
effect), and the holding force of the unit holding section
which is used to hold the air knife unit 710A upward and
the suction force (negative pressure) for attracting the
air knife body 715 of the air knife unit 710A are balanced.
As a result, a fluid lead-in path having approximately an
uniform shape can be easily formed between the air knife
”body 715 and the main surface of the substrate in a direction
perpendicular to the moving direction of the substrate 90

(above, function of claim 28).

_ The operation and the working function of the
substrate-adhered material removal device 700 having such

a structure will be described.



substrat e-adhered material renoval device 700 having ,

such a structure wll be described. 26/03/2007 - 12

- MDO31 As shown in Figure 33, the substrate 93 96/03/2007
removed from the upper substrabg cutting device 60  wypo31

and the |l ower substrate cutting device 70 is nounted

on an upstream conveyor and 5 is transported to the

substrat e-adhered material renoval device 700. Figure

36 is a diagramfor explaining the state of air knife

it bef he.substrate 93 t
Subst rat o adt PR b AR T Re T o PROR DRk DB etoved £rom

substhatuppes suisnsEord edt ttag ieaiicek60 fiadutiet 1 OASIDS trate
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severa ers from portation sur
5of the tuastperted3Iq Ho cﬂubma‘t@c@d@ferﬁdemgmamﬁét gemoval
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air ﬁnl fe unit
bot t@fn aiF fhivie Wit Iﬁ?@fwﬁ@stﬁ*@t éu@gtl@tl@eﬁﬁglﬁeﬁﬁﬁéﬁported

Wieng ¢ hgh s Wit e -8dhkselir RASRLELEdadPiddIero0. Before the
substrat e-adhered materi al _renoval . device 700

b
upst?‘é‘é’?ﬁ%‘?ﬁ/éﬁo?zr?ﬁs?ﬂﬁt‘a@r e%fi?lbﬁﬁrnﬁflég?e“&u‘bf]t%to 710D
10 % I OV b_ﬁ d h&lfiﬂ@l;s&at@r lt@ﬂ%ﬁi%&@iﬁﬁﬁ&ﬁb atEfsdvﬁehl’:‘derﬂiLEﬂmeters

t nife its t At. the ti

o hertno g Bt iR S o SBE Pap R A e A T T g8 (pottom
formmg‘féc&(:enf?l&fe sabs¢aalteaion )kni f e body 715 of the
air knife units 710A and 710C, dried conpressed air

is f lowed through the f luid |ead-in path between
t he subst r afége8eadd ignehviawifvar ekbdwihéngi the 23 sftgcef air

15 715fk fet t&?ll%l {vhgﬂ'jc. mtédlzél%%?:fjt% Ogndaﬂ ttom surfaces
% d

her ef or e, negati ve pressure IS creat In
w ciofi tt%eoﬁubétﬁaged%% igpfbeing sigrnvest-o Beeau*éhtf— os¢pgtrate

Ventgy § 5 ecfrfa%%boré%daté el éubsEP&té‘l Aakdi-d @ iRl a1lBénoval
and 710C nove ' cl ose to or away from a_position where

t he d@fvéﬁea%ftoebﬁrhaﬁ@s&%eﬁ&tcarwewrpw thesyrest-igm frndicated
mai piyat Re Grido i Abhernighpt ! GRiNY Eompedbel B r is supplied

20 to the air knife units 710A to 710D. At the time when the
substrate 93 passes by each laminar flow forming face 715f
of each air knife body 715 of the air knife units 710A and
710C, dried compressedair is flowed through the fluid lead-in
path between the substrate 93 and each laminar flow forming
25 face 715F of the air knife units 710A and 710C, and therefore,

negative pressure is created in the vicinity of both sides
of the substrate 93 due to the Venturi effect. As a result,
- the air knife units 710A and 710C move close to or away from

a position where the clearance of approximately 20 pm to

30 100 pm is maintained from top and bottom surfaces of the

substrate 93. Wall surfaces (air wall) are formed between
 theairknifeunit 710A and the air knife unit 710B and between
'~ the air knife unit 710C and the air knife unit 710D, the



20

substrate 93. Wall surfaces (air wall) are fornmed

between the air knife unit 710A and the air knife
unit 710B and between the air knife unit 710C and thg6/03/2007

air knife unit 710D, the 26/Q343Q07 - 121 - MDX031 MDO31
wal | surfaces being fornmed by air discharged from each
fluid gushing slit 717 of the respective air knife

units 710A to 710D. The dried conpressed air

di schal geshrfizasepein@ifodined kpiafie @i&&lsaﬂgémfaadl dd&Briuid
is blocked by th L surface. The dri ress

i r PRSNERG T PR P FHE PGt 7R ATrob bES PR d 10A to
away71o6bm tihe ﬁopeartcbrmxtetmd: atb fratescidrddie from each of air
subs r

bet w%é#ge‘g% Pﬁlohae arr %Igf %Quﬁlé&%(ﬁ&g th% Efr’%%& Suaface
5t he Tloe r@s@@nqw@reawdmm fégw‘sa@eonfmheh@lmel,eadr@n path .
dri ed, camreq & SHAg8dat i fdide or tn
units 710A anggg %%é asses g ﬁ E%Eﬂ%n -1 n ° ©
pat SHeE VR e (Fe ShBsELnid ibsa@nw m@@hueammépmpémbetween

for ddh 5868e 2k k@1 r€aah 3 71 08NdA € 7R08¥ na/thee 8briB8ponding
respective air knife units 710A and 710C, the

cr oSALE 3R orRITIAGEs of WrkBeTTAra - | BBE- TRipdt ROBRFRESed air

10 15 exiddimigeds Faloln @het &QrdkhQQeCQﬁ'ﬁth??EdAaaﬁdl $10C passes
t he

pat rerngse & Elpld  1aer R cpath BPTenitte spRebrate 93 end
fl U'efhdheadm'ﬂﬁrpﬂldiw foMm:srfg Ganes7$BE oDRaicapda kaife body

|ar g Wel i3 QLEALCEOLERL: TRHS - LG cOMPISRSEdadlioc, the

causes I QUI ere es (e}
subs:trr%tseswtttonbéccmeem oify, ting xésuulde léafrith Ppath being

15 adh%&ﬁ‘i‘e}n%lghgmtagﬂ ﬁ tﬂ?t hQ%&Uééﬁ%fésé’édthr is caused to

substrate | ows upwar downwar SO as

to W8 ARy, disFeagdt Hran uthe| ddaidutleadhin f Pefitopvhose

and cQ%fs%O%%QiBﬁS@Sar@é tJ‘%uﬁ‘iﬁStiﬁl{S D31uEd 1B8H0BGE path,
when the dried nEresse 25 air caused to gush out of
€

theWﬁ&PPoﬁPfJFﬁrﬂe heneh pREA 19 laFee wiwhktl | qjgreat force.
| eagniug, p@hs Bbhprés 868341t 0ts8sed NENGi® L fAdvesdeeth both

o e P 825 T 2L ra £ LY BEcih dl sty 1% the 1iquia
L adhered to the top and bottom surfaces of the substrate
93 and then, flows upward or downward so as to move away,
along the fluid lead-out path, from top and bottom surfaces
of the substrate 93. Furthermore, when the dried compressed
25 air caused to gush out of the narrow fluid lead-in path to
the wide fluid lead-in path with a great force, then the
flow speed of the compressed air containing the mist rises
in one shot and the dried compressed air flows so as to move
_ away from top and bottom surfaces of the substrate 90, thereby
30 - preventing the mist being again adhered to the top and bottom

surfaces of the substrate 93.

‘Furthermore, when an air suction hole section (not



in one shot and the dried conpressed air flows so as

to nove away fromtop and bottom surfaces of the 26/03/2007

substrate 90, thereby 30 preventing the m st being

agai n adhered to the top and_bgtbom surfaces of the ypo33
substrate 93. Furthernore, when an air suction hole

section (not 26/03/2007 - 122 - MD0O31l shown) is

provided in the vicinity of the substrate 93, the
COEDEESﬁ@ﬂJﬁiprﬁﬁﬂﬁéﬂﬁhﬂ@h@helﬁ?ﬁitfhﬂ%&h&rﬁﬂﬁéfﬁate 93, the
substrate uctjon e, section us

is ng’ TE%%%?%?‘? F‘tl;? C?ﬂ FLHT S\Aﬂlﬂ’f &S 5T e  B3bSerate
adheﬂadottmetmm’sidnshane:e%lonS [l'lymmgthbf.'eilshm pateibility

93 u§t‘1 € bi1% ?.E% g?ﬂgﬁgln %ﬁg{eerré %govsugstrflte 93.

devi ce 700 according to e’ pres i hventon

Slike a conventional devi ce which smeeps l[iquid to the
rearward of s@l‘o%t? %Séipg a\fl{e ggbgﬁraﬁg é&‘hered
order to dry e sur ace of the substrate

one “f?d-’lerrltﬁl aFpmRyfl e daviicse af@o aﬂ%@g@émgn the thsvi m@esent

di 1 eGiviedit i o 1@%ﬁﬁ§k%abeco%bﬁglsﬁ@r&é@fge ahich sweeps
di scharged fromone of_the pair of air fe units

whi 99 oF o FAge 3 =Tt H%le YT e Bm%%m%ﬁnmr}#mfe

10 resgechbriert ke apyi fuge o&ﬁﬁéd@mfofthbSShbetsabat 98 €ab3teast
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acts to push_out _th L adhered_to

 ob PR GaF ierind hrne AT G0 LB TG direction
substfrtite s taadtet.0 bailsé ddﬁ@::iel%lﬂaldjairtdlmd from one
m Sl@f tlFé'{pi}a&%r %%rgi lgjnrite u ts wﬁlgﬁ‘r ed frg@ed §a01ng the

ot her air arr
pro@pﬂealtar@@m@bhwmmmwmmbpeespthttmath@vmnglﬂ@ direction of

di r%ﬁé' Qﬂbgfzrégg §:§'ba°‘%1f§tt% Z)%s%agﬁ%stﬁgel é{ud Iﬁ adhered to

(rmoi sture) on he substrate to becone ms
( moitBesubp tb"@t@gquqrd b@ﬁhﬁ@%%%ﬁq@mm@ﬁﬁh@mtmte

ai r ogi stdaiuedubEofid He RRG L Ao tb'%%oﬁi@' rﬁlﬁ%a' erS:rlefeﬁ:more,

units, and conpletely dries the substrate 93. At the
sanfTipH@ln fdsghregedi Tl $hRaPteRr o5 themate oft #bF knife

of thetPaiHid ¥ prkhiieaUbtvadtPiwitH BPesfbb@dto the moving
direction of the substrate 93 causes the air (moisture) on
the substrate to become misty, the air {moisture) being left
behind by the dried compressed air discharged from the one
of the pair of air knife units, and completely dries the
substrate 93. At the same time, the dried air discharged
from the other of the pair of air knife units joins the dried
compressed air discharged from the one of the pair knife
units at the fluid lead-in path and acts to help the fluid
to rise along the fluid lead-out path with great force so
as to move away from the surface of the substrates 93.

In the present embodiment, dried compressed fluid
.flows through the fluid lead-in path formed between the
- substrate 93 and each laminar flowing forming surface 715£



conpressed air discharged fromthe one of the pair

knife wunits at the fluid lead-in path and acts to

help the fluid to rise along the fluid | ead-out path26/03/2007

with great force so as to novepaway fromthe surface ypg3z

of the substrates 93. 30 In the present enbodi nent,

dried conpressed fluid flows through the fluid

lead-in path formed between the substrate 93 and each

| am cﬂ:artlfds mmsmdtmvm agrsiat{ e e/l 726R0862000D . - Th23f1uid
the respective a|r knlfe i,ts 710A

7100 TREPFPAEaE S P Ed B3 TP Rt il phd Bgerearter.

| eadtler pauhdand ﬁhéfeaéﬂemﬁ ﬂh&aWidedflsldlléaéeduatpath

t he eﬂuyé d ﬁh%alq nglgfqh}* t%f 9#@ '{%toﬁ'lr {sa{faces

surtaces

adhere totop and ottom stra
5903 db%§h@oﬁ@§ﬁ§ehee9%@@e|53nﬁtmnden3ﬁ @m@ :lemnzte@;ento the

as tﬂﬁﬂ%a@sh@osﬂ'@cﬁlﬁ t‘h@esﬁg%f aﬂhé frda“i:%&%%i) (fineness),
whereby the material adhered to the substrate 'S

eas|"fh;?r9rt§fn§\¥’@dmfi‘ﬁ8ﬁ1‘-%@%%G%B??W%ﬁﬁ%‘éﬁe§%ﬂs easily

t he rsisid@ifdord3helfof Nendaddt i IAGFdsTeE BieO8Ebstrate
of the air knife units 710A to 710D and/or the fluid

is & anged on a position facing the one of air knife
10units 710A to 710D such that the cross-sectional area

of the flui ath nth

surface andq%1 &% d]rf gF? g?rﬁ“}ré?dﬁﬁﬂr? 9 ?Jor Jﬂ‘&Be units
- i's 1740@eko 7RAP arhdy cor Uiss £deddi Dnalrrangadain & pesfiltdion facing

| eadyign h.eT , whhe p ri fLui S 0

fro% tléyguﬁﬁogy?lﬁbg%ﬁeggii% iﬁﬁ?t%ﬁtzlgﬂ ggéPlﬁh?t the

| eagrogs - spathonplh axegr exft thﬂcéluiﬂeﬂeﬁdreuttm@ﬁﬂ(ﬁ@rmed

15 Spe%t%ehh&@% ﬂluégrf&?é %@:%Foh@ @f‘%h%h?ir k%ﬁf% units 710A

result, the fect, In which the capabi

' rend®i HPR e b@lﬁ%@’éd:hﬁﬁt Ehe aarorseametq’feoneépaﬂa% dothehluid
surfiagasiff pAfie. Sulsly, atBe IPrd SsdH 44 ®F1uid gushes out from

the narrow fluid lead-in path to the wide fluid lead-out
path with a great force. Therefore, the flow speed of the

20 fluid increase in one shot. As aresult, the effect, inwhich

25

the capability of removing the adhered material from the
top and bottom surfaces of the substrate 93 is further

increased, is obtained (above, function of claim 26).

At least one pair of air knife units are arranged
facing each side where each fluid gushing slit 717 of the
respective air knife units are formed. Thus, the fluid
steadily flows so as to move away from bottom and top surfaces
of the substrate 93 along the fluid lead-out path. As aresult,
the effect, in which the removal of the material adhered

" to the top and_ bottom surfaces of the substrate 93, is

facilitated.



i ncreased, is obtained (above, function of claim26).

25 At least one pair of air knife units are arranged

faci ng each side where each fluid gushing slit 717 of26/03/2007
the respective air knife uni.tgpoare formed. Thus, the wpg3z
fluid steadily flows so as to nove away from bottom

and top surfaces of the substrate 93 along the fluid

| ead-out path. As a result, 30 the effect, in which

t he renoval ®fné¢detnbéestalncadherediféod be_rtaﬁgearrm each of

bot t h trat Ated.
oot O SULS 065200 LS SPRLEAE: R8s byt ELL 42! Bl cerecr
i s atrhanhgell omeeacialbfadidreq d@ die: [xoipt amdsbptaomssoffaces
the SHDERLALGL Ao dl & ff bd e mat epial agher ed

tot e top an ottom surfaces %% e substrate 93
S5can be renoved is obtained. 5 The unlt hol di ng

sections 712muh{if 0+ PRI BEtabhs KIB (B 1WRI {SpddOAthe air
to 710D i ncl ude cl earance autonmatic adj ustnent neans

whi dFRHeR usPd tehd 1Rafande Mt hRER ERe Claarangef eautomatic

uni td fldindrx hkR saptiche a@@hb@.&peﬂdi Bgehﬁﬂné@dbéﬁween the
bot t om urfaces of _Lfe subﬁhr% 33 usi n the Venturi
ef f &t FENUBLESr 8 a“b“a§§ TecRPBIR% hep and

10 f : uitd)ﬁte:adslmfa@@:k Iaa:E ﬂ'lli)dal&ub&rtre:ftfeestik ushaly tihe Vventuri effect
cle e_can i.n_accor dance
ot BRARECEBTLS AN R S s ATESE (RICHh ik BB p hgaa-in
sur fcadds oThuhke @ubsﬁtﬁea.‘tte @3t $hebtdeardncelSailhee adjusted
cl ear,ance aukapAt %Etﬁdkﬂét gérf.'?fn '15‘8 éve&”gél}ered to
odr es 7 ow

hol ding sections (elastic am nar

f or hggten@ag Tabtom suxd asgspof tﬁhﬁgssb@tr@he 9812s obtained.
15 supporting the air knife units 710A to 710D such that

the air knife 20 units 710A to 710D can oscillate

bet ween t heT88gpRaTaRye sadomgidc7adjgfagmeRE means includes

respasti V&1 dofy aeethehtoB B B8 BSdies) 712 and laminar £low
forming faces 715f , the supporting sections 712 supporting

the air knife units 710A to 710D such that the air knife

.20 units 710A to 710D can oscillate between the supporting
sections 712 and the respective top and bottom surfaces,

and the laminar flow forming faces 715f facing the respective

top and bottom surfaces of the substrate 93, forming portions

of the £luid lead-in path on one side surface of the respective

25 air knife main bodies 715 of the respective air knife units
.710A to 710D and passing the fluid in laminar flow between

the laminar flow forming faces 715f and the respective top

and bottom surfaces of the substrate 93. Thus, the laminar

| flow passes through the fluid lead-in pass which is formed

30 . on the laminar flow forming faces 715f and the respective
top and bottom surfaces of the substrate 93. As a result,
hegative pressure is created in the vicinity of the tdp and
._-bottom surfaces of the substrate 93. The cdmpressive spring



and the lamnar flow formng faces 715f facing the

respective top and bottom surfaces of the substrate %6/03/2007

93, formng portions of the fluid |lead-in path on on

side surface of the respectivei2f§ air knife main MDO031
bodi es 715 of the respective air knife units 710A to

710D and passing the fluid in I am nar flow between

the lam nar flow form ng faces 715f and the respective

t op ofrtdvebweibhridihdcesstdfonshee kadista bo@i83) 7MuBer holding

t he h

e LB 91080851 RO 6] P8 rce) ana
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of t h@uét‘.@éﬁ E8tEe 9§re'%%l%nrc%%l"| t Thué‘egﬁte d.Yﬁ:e@v%iscHir fhe f1uid

is created in the vicinit the top bot t
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26/ 08h@ G¥kpebiGve N@Qsan@fbdtft%nuahkfaebgl@ﬁ @R GuPRErate 93
el astic bodies) 712 for hol dij 8 gthe air knife units

(e
710D BATFRYEG - ( hbPRi TR Fou g1 ¢t PaRRS the fluid
|Olresbewlfd‘a-ifrolrpaﬁﬂht ac idang eldh @ caigisknohie bedyhe(ﬁaﬁfb@npath to
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10 and of ﬁéunéapmlela\ssestup omedsihot § omssa reacds: , ofhé kEfect that
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sub 0] ar.r i C
st (R LIE PRI ANLOAUEE s, (RS MALARE: QMO o the
of tHeP rEnd ove $‘®rf%0@\$ d@f paht wubktzageeO fior cyrther

and jiheief-ane i st Berapged 10 of fluid increases in one
shot. As a result, the effect that the capability

whi ch renoves the material adhered to the top and

bott om sur f Agege Séritea Ahstd a9 1b% b¥r P9 gas is formed
i ncrreased i s obtained. 15 As descri bed above, the flow
of tSe% I dRafl- 3t RaEhf | Hhe AERJ9RS pedRg rpiformly

drycomprbesag umi for aliyectasnr %&@érﬂcﬁo@l@lﬂe@él @Re moving
oo BSPELEb R R SRR, e b Ry panerea o
bot tom sud faxEomfsunfacHd oifr ghe SGbssratxeso Wd hixed with
the dry gas in the f£luid lead-in path and is guided to the

- £fluid lead-out path whose sectional afea is larger than that
of the fluid lead-in path. The dry gas diffused in the fluid
lead-out path forms the flow which accompanies the £luid
adhered material in misty state and moves away from top and
bottom surfaces of the substrate along the wall surfaces.
Thus, the dry gas is compressed in the fluid lead-in path,
and thereafter, the dry gas is diffused in the fluid lead-out
path. Therefore, the material adhered to the top and Bottom
surfaces of the substrate 90 does not condense and is mixed
into the fluid so as to reduce the size of the material (misty,
fineness), whereby the material adhered to the substrate
is removed. As a result, both sides of the substrate 90 can

be completely dried (above, function of claim 25).



20 the dry gas in the fluid lead-in path and is gui ded

to the fluid |ead-out path whose sectional area is

| arger than that of the fluid |lead-in path. The dry 26/03/2007
gas diffused in the fluid |ead2gut path forns the MDO31

fl ow whi ch acconpanies the fluid adhered material in

m sty state and noves away fromtop and 25 bottom

surfaces of the substrate along the wall surfaces.

Thus, the dry gas is conpressed in the fluid [ead-in

path, and tiﬂ@@yrp%&r 18 0¥ 1 88%0la3 B F1faP $g3a"id% égcgfac:mg

fluid | ead-out erefore, the materl
to tﬁécklo‘i)l%deq dre §&ﬂﬂéc9§sbingh%lsuba1 dtse fogmed, the

doesa@tgacga@%@m@@lbﬁs M X5y %Qla RiQ;hheefh Ubd ;cpasa?# so as

to reduce the size he material (m sty i nen
MerB‘BvOVﬁélWﬁé{t%W%Fhaméneﬂm®% §eesetqbeﬁférahe§0 thereby

r enopect 1 Asatti HEeIWd arhehly 6k dese tfudeaubsahate , 98unction

can ]LZ) Jgagf%etelé}/ d(;rl %d above, function of claim

25). MDO31 Since a pair of air

knife bodies 715 is arranged facing each side where

the fluid gysl it 717,is for y

steadily fl ov\Irs%jea g?é:etrhe T elmé)ng]dglﬁnqﬁat% gg%sc%earance
10t o rasiaisdwen tf memnsheriddi besdebacébefl.t he substrate

90, thereby facilitating the drying of the substrate

(above, function of clains 29 and 30). Hereinafter,
ot her embodFAERFS 3§19 AperEparkhve viey sutjamstiimal ly showing

MeaRsSsubstrdee d&&ﬁéf@@%atF'ﬂléﬁeréxﬁo+§l Qié?ﬁrc%oiﬁbbvfccordlng
vi ew schematically sh ovmof_g a substrate-adhered
mat &Ci aPfr e fAPRAITERce Cf00EhE c RERTRNE t olmyention. The

15 enbedbeephtef atiherpiesridlve8hbeR81 dERE EP1000 has the same

substr at adher%g,?rrater ial renpval device 1000 has the
sand rBF HEE % t2e FRRStIpLe rafkethfh Slod@rigtleFplpval device

r endoel edespt ethaPQaredic eptl dinat sebittohel dBOgaﬁ@CﬁéémSln the
730 t he bst.r at e- adhere (thmat e

r em%gégtgéggc%&i Bd "fa#setrel ?moYﬁi %C%&ngnglns’cead of

secthewsui]rmJLdﬁn@sechEona pli2nat Tus pftheastplanation of each

20 member in the substrate-adhered material removal device 1000

will be omitted by denoting the same reference numerals as

N

in the substrate-adhered material removal device 700.

Figure 39 is a cross-sectional view schematically

25 showing the structure of the unit holding section 730. The
unit holding section 730 will be described with reference

" to Figure 39. The casing 732 is a cylindrical member with

a flange 732a integrally formed at the lower portion of the

- casing 732 and has a clearance in which the upper spring

.30 735 and the lower spring 736 can freely deform inside the
'c__asing 732. The flange section 732a has a thickness such

‘that ascrewhole for fixing canbe provided. The upper casing

: blate 733 has a first opening in the middle thereof. When



20 nenber in the substrate-adhered material renoval

device 1000 wll be omtted by denoting the sane 26/03/2007

reference nunerals as in the substrate-adhered

material renoval device 700. -Fiaggre 39 is a MDO31

cross-sectional view schematically 25 show ng the

structure of the unit holding section 730. The wunit

hol di ng section 730 will be described with reference

to FEhererBsr cHsdngnpilage7323 itolaic Hhiendnctabnnend@r 737 via

W thend {08 pi3ag ¥85 %@'t % %Q&Qfdsﬁi rcr'%3lﬁo¥\@c§h that the
an a in

portion of the™ casSing as a earance
whi chefe dBPerasprhinegl30 3% kit e Ubvwerdspeidgdegswards

can &ieetyishes ObAk Pl ddifig FAstd933FE xe ENGhd | portion

section. 732a has a thickness such that a screwhol e

Stor 9% HRRQURREE BETAREVI d. ThRAIRRATeCasARPRLaYS 383 is fixed

733 t@stie fippdr @RRNIsHG Fabel Be thd0t8siher £9F by WERcrew. A

26/ 03/ 2007 . - ;l)%% -, MD031 the upper casin | ate 733
hol B THESHRR 18AacHAP T a9 SRS THETHSECHAFHiE 786 upper
?nd ¢dwinppaatep’izg 16 $ueh:étd(;ﬁirtd1géasba134 137cé@figured
re ) wargs and_ downwar ds i rections,
{ e B il BEALRIRAS, 2B0e SR 0 L 08 420G secona

10 of toRenipyeinsghe mpnids. thbeeapperd pasitmgspbat 23483 ni 8 ring
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fi X%@lépteo itshnggfﬂﬁéde% f&éfﬁ‘fg ﬁjwélh%acs%%'dq%lzl%% l% ia The
screw. A protrusion 32 Tn a ring shapé /s provi 424
i nsPFO NS igppti3a cogitnglpl the uppsr amd poswéiovasi the upper

pl als@ridd 755 cBNEnLHY g:%@ upPeR hld Sk £ 1 1 @'f_etheTBSpteﬁespring

| ower _casing plate 7 has a second 10 opening in
cent’df tfelBofheaSpPEt fEEF ofS 7829 WRPSr r¢@RLNG RRflng plate

provaded Tiéiseo tthes 13 4@ sond rbhat end3flowdPend position

protrugéon 733a conirols the uElper end_position of the
upp8F TEPr AT PLY HR6 (5% thpbetRendopesi ¢rd Pytition of

t he thppBswepspadng73%6 iis in the ssarbarXs af$hbhBowdPIasing

contPErEB BN EUBC g it RS T FORHEE PR Lpridg of the

736fs0st hapenlngl endr tded gesind oopehing hethewikhside being

Sprﬁ.)f](gv:?&édi fnil{hé ha:.ec-:-rf‘@(m3 oaf(itshea%ptp%er lc%vs\{elrngc% iar'E:% 733 and
in the center of the lower casing plate 734, respectively,
so that the tilt of the shaft 737 is controlled.

The flange in the center of the shaft 737 acts to
press the upper spring 735 and the lower spring 736,

regpectively.

An attachment metal fitting 738 is attached to the
tip of the lower spring 736 side of the shaft 737 and is
joined with one of the aj.r knife units 710A to 710D using
‘a bolt or the like. The upper casing plate 733 is joined
with the upper attachment base 708 or the lower attachment
base 709 using a bolt or the like. '



spring plate 734. The shaft 737 contacts the inside of

the first opening and the second opening, the inside

bei ng 20 provided in the center of the upper casing 26/03/2007
plate 733 and. in the center -ofizehe | ower casing pl atempo3si1

734, respectively, so that the tilt of the shaft 737

is controlled. The flange in the center of the shaft

737 acts to 25 press the upper spring 735 and the

| ower spring 736, respectively. An attachnent netal

stp:It Ingg7ggss]?%g %ﬁl@?gﬁgsﬂﬂ% tul?ﬁt ﬁb?%ﬁ%tgé%él]%\gfﬁ3o as shown
wi t BnBigprehd9ai inkhhee Suﬁﬁtt§a¥%ﬁdh@r$4 Omatisrhglaremoval

bol tdé’&lé@@.dd&&t:cgf@lﬁ@ﬁ:% tﬁ@sgf&é‘ﬁ@tlﬁvg%%lbﬁ i ohned case
wth the %ﬁ? att achnent_ base 708 or the | ower

5 at t AEMEE L T RIS e Afgex asoMatsr igte rpprEal device 1000

26/ 0 2064 forlg&oce?.’/maé aﬂeefml)@w:fi‘lge t9®, WRleh when a tilt

hol di tion, 730, ho re in the
CobetT APE T arad ni Srirerta et dans 7 iosg ot ion) along

accxappnqxﬂmaﬂdﬁy|ﬁh@sanﬁlmewenbn0bpcunsthﬁ thsesbbstrate 93

(fod 1%, RIS AN A0 IRLEL) B LOUPKEL, ASY 68 0r or &

100 IS use processing the Ist
1U3whe@q¥ﬂ$txeamﬂonheyupmahegnmﬁrwkhwW%wasndachofﬂﬂnslamlnar

(Z ‘%'lro%f:%bgﬂinal %the AEY g?f' gﬂgeﬂrti}ﬁé UGGt l]?BA to 710D

occurs on the Substrate 9 e to a condition
nouRfich§harrefrecicain convepprnding 1op duwbodtomagurfaces of

CONY@YOIsyphesikBE BEXaL PRLVEED; RBG NPT ah H\GL lt%ﬂ;qg%{u% Looum.

flow formng face 715 of the airr knife uni
710D and the respective corresponding top or bottom
15 surfaces of Hetéﬁn&ﬂb@i!@Eﬁe&%h&ﬁiiﬁﬂﬂ@bﬁ%eaéiﬁhﬂﬂﬁfe unit

ZOn% Eg éo al :Fb&einaf ter, other enbodinents of
t he"airr Rfi PFESHHTPS%wi 11 be described. Figure 40 is a
cross-sectional view schematically showi ng a
substrate- a}dat.]&rl:r?g tﬂ?t ol al:rcraggms/gl:tdgx\{éfevilesw schematically
showing a substrate-adhered material removal device 1500
20 according to an embodiment of the present invention. Figure
41 is an external perspective view showing a connection air
knife unit 1600 which is provided in the substrate-adhered
material removal device 1500 according to an embodiment of
the present invention. The connection air knife unit 1600
25 is held by the aforementioned pair of unit holding sections
712 and 712 or a pair of unit holding sections 730 and 730.
The connection air knife unit 1600 is coupled to the upper
attachment base 708 or the lower attachment base 709 using-
a bolt and the like such so as to be along the X direction
30 which is perpendicular to the movingdirection (+Y direction)
of the substrate 93.

As shown in Figure 41, the connection air knife unit



20 according to an enbodi nent of the present

invention. Figure 41 is an external perspective view

showi ng a connection air knife unit 1600 which is 26/03/2007
provided in the substrate-adhefed _material renoval MDO31

devi ce 1500 according to an enbodi nent of the present

i nvention. The connection air knife unit 1600 25 is

hel d by the aforenentioned pair of unit hol ding

sect 1608 intli2dasda plaral iaypaf hodk settidind d6ng (broken line

sect 730 nnection air knife un
To00 PECAIBEAT bR A0 OSSR BhER g i Gy sommea
t he $overthwt ddleneit knd€e768ctiomy 1@leatndar1($610heface the

I kegSredsy %:gﬂ[ﬂ?gtﬂ d hggﬂlBBesﬁ%rel%togo HhMU LD xnife

S perpen directi
Sdir e‘éﬁqﬂbmns dﬁOPﬁeaQGb%@‘P@P 1338 simd lglotp fhe Fiigukeife body

41, 418 ggageﬁaggeealsrs)km ff?efgﬁﬂlr%ﬁ/%/ ?#98¥res 13%9 gna a1,
MDO31 1600 includes a pluralit ol e setCtions

( br A& TEEI O oret o c'r’f15dF| @I—]?e PV idgd fP%‘i"éit’é‘%%W%gln a
and ]ldﬁﬁg:ﬁ.ﬂiﬂmélf al #Bdt i SHCHE tﬂh@t a&beklaife kddt@ons 1600a and

L 0 d.1660 di .
7L oMU PRt S RORES) G ThuhAE e cCBTasttegyith the
10 160@@rm‘td:a]:ﬁ@;ﬂbhales S'IIBd.araITeOpt*heldEﬂ dhisiefaedy 1606c and
F t F
bondeogR i e bor ke s Bhhit o ke Secit {HF 1 8bop ang 16000
| ondi-ishaipedl ceverttlié®® afetimwided onf Ehe entrifarses15600c and
and 1 6h6%E choB-hAls %ggi]j_?%adi’@kﬁﬁlférs%cctgt%gl%ci&%é("'ahﬁ 1600b

the 10 penetration h are provi
sur Paddw gguuechien aisdod & unkhk 1@@|0r esPongionpraissed £luid,

15 kni {gis8Cis %ﬂl@%t@@hé@@@etr&ff&}?m&oVQ%% AEO@he air

are_provided on the surfaces 1600c and 1600d of th
corFBéEGnﬂ??ﬁﬁ%ﬂ% H@ﬁoﬁea§@c%§QﬁR;ﬁHﬂ@OﬁOEHGCIBG@b(nQﬁ shown )

t hepgoanaedi loﬂrtlﬁ éoﬂﬁﬁ’ééﬁléﬁ‘ hirk8Q@e uilie: £OOV! 9&%@% through
flu I|ed to the penetratlon ho

Lokt Tond aries 7ABEoRuact 1ok closbacarh S60RRCE/IAROC and

CONnego @ t(mboﬁham@h)ndmhg\ﬂlde}%ﬂfb tBeteonBaB0Nandl600b
20 anLf)E turpl tcojﬁ%%%’tlgasg?_% n:n.jc:)eqlnlt 1600, and gush out of the
corresponding fluid gushing slits 1607.

As described above, 1in the substrate-adhered
material removal device 1500 using the connection air knife
25 unit 1600 shown in Figure 40 according to the present invention,
since the number of the members which constitutes the
substrate processing section is reduced, the time for
assembling the substrate-adhered material removal device
1500 can be reduced.
- 30
| Hereinafter, an example is illustrated, in which a
‘supplemental means for supplementing the fluid of the fluid
lead-out path, which is lead-out from the main surfaces of



the I ong holes 715e and fl ows al ong each surface 1600c

and 1600d of the corresponding air knife sections 26/03/2007

1600a and 1600b 20 of the connection air knife unit

1600, and gush out of the cornggponding fluid gushingupg3z:
slits 1607. As described above, in the

substrat e-adhered material renoval device 1500 using

the connection air knife 25 unit 1600 shown in Figure

40 atbesdbryravet lie giriesdred.i nFegtirer2 id avtewBehematically
NuMg) 91 nd Bhie TRIRCHR \é‘&f&@ﬁé‘ﬁé&%taeénéredméléé’é{éf‘}ésmoval

processi ng sectionisre
assefdvieg BABOs@esorgticgadiveren smbedimenterdvathe present

devi £8yed£Q, Caﬁ'hgesﬁﬁg’t‘f§ge §9%$Pé§' =al %rnoval device

exanple is illustrated, In enent a

5for 4QMpLBALREERGHNRMSTY QPePUIgS Hefimam 709254 ihuong holes.
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pat hrheMBkBBuk & g@ﬁfh@gt 7088 Bl SBk RS IREES W ded
26/03/2 07 - MDO31 t he substra?e i's attacﬁrpdrOVl ©

Fi gde & @P&r\/?é&ﬁg%@%t‘?%ﬁnlpﬂ SHGhithe LREeT attachment
st rucdde goof ia B Sé Ul erathei@ s aaitdlrikaMeeabval device

devi 2000 accqrdi.ng an enbodlnE t of t rese
v onhe RS AR R R L relov Pl AREcS Tboo ana
devitbhe Suﬁeﬁﬁateehdﬂeseémmlamemmg&l?ﬁ&&medlﬁ’@@mavmg

Wi t IE) %n%e%% ?L%ed m%he %‘ten% el?:l n% 708 i&gacmd 40,

are respectlvel provideée e uppe
bas@u¢@803m$Wﬂn§$Q&karamﬁuwhdemio¢n&@rineaxhaum§openlngs

subgbkalfi@AH ed F'I%B%E'saﬂo OB IEYLE %Of 68)81’1153%335_18 tubes

substr at e- adhered nat éri al renov devi ce [
t heteubber Vet hoReFedcHat 2P0h! whewehy thsiceennsygng tubes

havihig cBeRBcHE§CEEbEGnNGLD 8 e eNGEE Lo BHIES) SBich are
38 and _40. _Suction covers 2001 are provided to cover

t heSBRRA08RA BENFRGELIOT OBt AR (gh. SIYhles 2002 are
provi ded for connecting tubes to the suction covers

2001, wher the ¢ nectln ubes 15 are connected to .
exhaust duc % Y%%Csf % ngwr rlal removal device

2000, the compressed air containing the mist can be
effectively dischargedout of the substrate-adheredmaterial
removal device 2000, the compressed air flowing upstream
br downstream from the top and bottom surfaces of the substrate
withagreat force along the fluid lead-out path formedbetween

the air knife units (air knife sections).

When the exhaust ducts suctioned by the suctionmotors
or the like are connected to the fluid lead-in path, the
- fluid in the fiuid lead-out path that is led out from the
top and bottom surfaces of the substrate 93 is forceably
supplemented. Thereby, the adhered material removed from
the top and bottom surfaces of the substrate 93 is prevented

from adhering again.



suctioned by suction notors (not shown). In the

substrat e-adhered material renpval device 2000, the 26/03/2007

conpressed air containing the m st can be 20

effectively discharged out of- tikg substrate-adhered MDO31
mat eri al renoval device 2000, the conpressed air

flowi ng upstream or downstream fromthe top andbottom
surfaces of the substrate wth a great force al ong

the fluid | e8de aitapgabh ttheoriedbetfieds hétmgaial Enrfithe sake
uni t Bf (c%d{véﬁﬁ n%esgﬁ&x Quﬁrce‘:)t' tgé cv&n%rfelt,?@%lde ﬁf@ﬂ% tisdr}il&}é likely
sucti one e suctionnotors ~or the Tike are

conntetese @It felllajengd &d¢- shapatdf thieeaif|knifd.n Hhwever,
flui ghé%fﬂjbfpﬁ;@ atlriaknﬁ_fellﬁ'ﬁtog_% ﬁé@ 11§ dlt‘e@ £8lxagon,

bott om surfaces of the substrate orcea
SsuppPeheiftele ae sdEpe @ﬁé%éﬁeﬁlmﬂr@lssﬁe‘h@?@dﬂ likely
fromottheetnm g0 abotiiiRswh{ 8RAS LFat8918¥RA AL £5 garauel
isp e\_ll_ﬁgt ed from adhering again. 26/03/2007 - -

MDO3 S%%%’Eﬁ %he air knife is hexagonal for the

sake of conveni ence such that the corrpressed fluid is

nore |ikely

f h f t
air knife. ﬁ@mvé??fugéﬁlg%a%éa&ftg%‘ %&SW? ?ﬁ?l& Gﬁ?—"ﬁmged in

10i s ridte [transpdritatdohepatioryt &hkeutsubanrlaEeasny sfiapethe side
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| on GUTRELES o g€ and, t

ai rgﬁﬁﬁ)fgeqﬁemt hglé% %ﬁ acgh?k%f ll:\/\E lh ar aﬂl%ISl%Pe']” of
t he o giirakeifeVimsya 735ui &l fagmest b&lmgknséé amiat waild face,
ar r agedembvalOof r\ﬁmé E%Q:%qu hak5RB-RAT fo Qfl'ﬁat E%r aces of the

substrate 93, with the side opposite tot
whe FebstEateilg @%ﬁ?ﬁl@eémvemarl diimashe EhpSkntlﬁ% material

bodwudhtrelds for e BarRgcHsedrascd WahtefsE, cahh%e almost
r enoval tieé_he mat eri_al adhered to the surfaces of the

subSPPRIELELYpEPPBYREd several times. Thus, the

material 15 adhered to the surfaces of the materi al

can be al m)ﬁurthermore the liquid that is discharged from the
liguid gushing slit of at least one air knife unit of the
plurality of the air knife units is cleaning liquid, and
the liquid that is discharged from the liquid gushing slit
of at least one air knife unit of the plurality of the air
knife units is compressed gas. Thus, after the surfaces of
the substrate are cleaned with the cleaning liquid fdr the

s_ubstrate_, the surfaces of the cleaned substrate canbe dried.

The substrate processing apparatus and the substrate
‘processing method can be applied to a panel substrate, such
as a PDP (plasma displayused for an FPD (flat panel display)),
aliquidcrystal displaypanel, areflective projector panel,
a transmissive projector panel, an organic EL device panel,
.an FED (field emission display) and the like, as a bonded

-mother substrate for which brittle material substrates are



conpletely renoved. Furthernore, the liquid that is

di scharged fromthe |liquid gushing slit of at |east 26/03/2007

one air knife unit of the 20 plurality of the air

knife units is cleaning liquidazand the liquid that isypgsg
di scharged fromthe liquid gushing slit of at |east

one air knife unit of the plurality of the air knife

units is conpressed gas. Thus, after the surfaces of

t he bohdedate aaeh chdasrehmd téh Mditherd embsitgaltieqoitd ther panel
the 25,stpstLate, the surfaces of the cleaned

substrate can be dried. The substrate processing

apparatus and the substrate processing nethod can be

applied to . ) (pl .
di spl ay use_gr%r%%gﬁ%é%%%?flgg %ﬁ@”@ﬁ’%ﬁg}%ﬁ%ﬁfﬁum 1in

511 qUIREER YR ikndifeplay tranee, aBrargsd citios Bingj/ext below the

Panehain dulrFABES S INLsAHRELEE WP SbepRB ¥ JANCalhbstrate
deV|%$ anel, an FED (field em ssion display) and the

| i ke™RE BRI EFTIRECh ST r AP e & OTMIUH ar | €iFection.
mat eHowdveatibshe aitaatine264 Y2001 ted E32sacMad3dmbodiment .

b t h, ot d th bstrate of the . _
pandic: SieBih o B s TAPGT BRBnPRBnBE SRBOLF MEMCRhE knite

10 a stunidtsuregrel mrrangkidcbhnathekohéesiigét anay er athi@ngeser side
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aboy; nd/ e t [ rface, of .the substrat
mﬁtégfggﬁeg%f?oé?%% 53B§q$§?3%% %é%)ﬁgiggghwﬁﬁgesurface of
ext éhgssulistrdtevizgnrabpdit éotitensubsonetewhosb@ain surface

St T g&lrdh@si $nNQt pEEBEh&chQ%J? uﬁgré‘@tf%‘)di ment.  For

exanpl e, the structure can be one In ich air knife
10 units are arranged on the one side and/or the other

side (i.e. acketdishde andsiebstight-2488)e@hatBeidRitbmoval

surface of _the substrate with respect to the ]
sub8fVaPE ShoEe RRaETPuIRYERT 18R q filaws through a fluid

per peadi thl pa tiflifoetleldobe t woe ACEIRNS Gub thr@teh8nd each laminar
sub§£rate- her ed g%%%rlal renmoval device of

th
pr eSeRt - FAVEHTTHIE P&ef?5v£P?IEQ§Q§ﬁt§VPI%?H3k§3fe units.

The fluid is compressed at the narrow fluid lead-in path
andthereafter, thefluidisdiffusedat thewide fluidlead-in
path. Therefore, the material adhered to main surfaces of
the substrate does not condenée and is mixed into the fluid
0 as to reduce the size of the material (fineness), whereby
the material adhered to the substrate is easily removed from

the main surfaces of the substirate.

The substrate-adhered material removal device has

- been described in detail above.

The substrate cutting system 1 according to
Embodiment 1 of the present invention has been described

with reference to Figure 1 to Figure 42.



| ead-in path forned between the substrate and each

lam nar flowing form ng surface of the respective ai

knife units. The fluid is conpressed at the narrow 26/03/2007
fluid lead-in path 20 and thergafster, the fluidis MDO31

di ffused at thewide fluid lead-in path. Therefore,

the material adhered to main surfaces of the

substrate does not condense and is mxed into the

fluid so as<kfbsetnectthe size of the nmateri al

(fineness) , whereby the material adhered to the
substrate is easily renoved from 25 the nmain surfaces

of the substaatsmubdiheatsaibstutatieegadbgsedmne2@d i adccording to

r eno ' a been descr. bed .i.n _detajl above...30. .
e EABSPPREE B 1 BPePERF Wl BR Rl L b R Er st waen
SEnbodefienende of ot hegpreséhtto niiegureorbhas been

described wth reference to Figure 1 to Figure 42.

26/ 03/ 2007 - 133 - MD031 <Enbodi nent 2> A substrate
cutting systEFBEID13dEc RETRPEOE L ENHLeW Aeheratpealhgshowing

present iganaRld oBuMkttape %&%&h@edssﬂéé}n 20bef L& Bing to
to Figure 43 to Figure 55. Figure 43 is agp_erspectl_ve
vi e ERALIRRT A PY SHoRLSFethEneaRF e sy digusee44 is a plan

10cut tyDg SYS %Q@s%_@:%&fedbggt&ﬁg Eﬁ?@&h%m: ZFG.fgfutﬂéﬁttS is a
present inventiaqn. re iis.a plan vi ew_of _the
SUbsTHi8 EAEHAE e SYRFbRASBEUtELAEAY SFST 20%.  dfyfdic bresent
Vi evlmoferttisors,ulitte afearnc Utsibag raitet’ein2@0deknat Béngle plate,
Pressiltn ak \ﬁggﬂéwﬁugggrggénht§ﬂ1Stra % a&Q%lq%?guéstrates,
si ngle p?a e 0 e AU 3R R B e s e Erafé cut I htb 3
pl uraalnebalofsubsistatat de.g.a metikedupdbtale bewgod plate, a
ste W%ﬁ3 '

s bri fﬂ%]la?%te)eqji%e su s% g{ngi?@%%%@é%%fa%@é&% .g.. a
substeradc substirédeduct sendgbstngterafadbatypfesand a glass

subsiiiaiehtefonershevtpe t%#%}ﬁﬁﬁt@&@é@f@ﬂné Qolt present

present invention_ is not limted to such a Si nFqI e
pl atl@vepiiopeisipklimited tosuchasingleplate. Furthermore,

the substrate according to the present invention includes
20 a bonded substrate for which a pair of substrates is bonded
to each other and a stacked substrate for which a pailr of

substrates is stacked on each other.

In the substrate cutting system in the present

25 invention, for example, when a panel substrate (bonded
substrate for display panel) for a liquid crystal device

is manufactured from a pair of glass substrates bonded to

each other, aplurality of panel substrates (bonded substrate

for display panel) are cut, by the substrate cutting system

30 according to the present invention, from the bonded mother
substrate 90 for which a pair of mother glass substrates

is bonded to each other.



the substrate according to the present invention

i ncl udes 20 a bonded substrate for which a pair of 26/03/2007

substrates is bonded to each other and a stacked

substrate for which a pair of ;sybstrates is stacked MDO31
on each other. In the substrate cutting systemin the
present 25 invention, for exanple, when a pane

substrate (bonded substrate for display panel) for a
liquid crystehedeMite®rate N@RUE AL U%?—Qtfafnorﬁ(ﬁ) pébéof-’cfllng to
Ias% g gstrates bonded to each other, plurality of
panelM8ABLBPET % 1n5dHEE] %%&F&P@lﬂfzcﬁeww aﬁopa%épflbmg
are atfiy dsectivh 2ubstd ath%ﬁﬂvéhgaxsﬁébeﬂbﬁoszarﬁttéwn break

to the. ti t he bonded npt
SubsPRAECSSE ot A cr HUBAFPALP FETRGISHAGion unit seotion

55ub380atespanelbnwm&nkiam.aamh gddtgiion 38003{2A0Yanel t84minal
b i ng system 200 according to
_ MD02do Jhe, subsLodt e, cpld

posi tioning section 220, a
scribing unit section 240, a lift conveyor section

260, a st ear@rpr§a§ub99k5tée‘&%ﬂtgﬁn€18% pangrrbfdd alfcording to

transport ation unit section I nver sl on
uni tEMRRAIRANB 204 nEha Dyasent RRPRBLON s dRFARiRIHion will be

10 SecCipife B¢@efletrdn thalsa geUida Po3li®Toad%g unit section

accaording to Enbaodinent_2 of the present invention,

desAAbtioATRAAgeHeaS 18 MRS BRI E R 105 §Pdeto the
WheLseLdie oSt ¢ b @aing wmrmc&ep@ra?%ibm Segtﬁ.aﬁ 320 aSaPranged
"substrate_car " an the side a

panél® t&rnfh §?£%3t3r5?F5X g8 tF&H934oﬁ%§Eﬁﬁg%Y - agn the
a " susttratte cawttyimut sgsteth, 20@spendonmding ko tHhe present

15 SUb‘Thrv% etl%llllt t%tﬂ@ dgyc% m %OJ_Q} %ﬁg lltxgalhggbgg 5?5 1pr€§ae1{15tported

15 invention, A2ubstFate 1%
t r af$gom @@Ire(if:llgw Qif rtémt suhsttathe sebst ddreption+from the

di r 8GhsRatbORLERG 1ﬁug§héai-rﬁ LERE T dap &fé@g éﬁr%ﬂ—eotht side.

substrate carry-out si rection
Subg’ppagérpgtg.pangpowhégm the substrate is transported is a

direction perpendicular to a scribing device guide body 242

20 of the scribing unit section 240 in a horizontal state. The

scribing device body guide 242 is provided along the X

direction.

A case in which a bonded mother substrate 90 used

25 as a substrate is cut will be described as an example. The

30

'-bonded mother substg:ate 90 is carried in the positioning
section 220 by a transportation device (not shown), which
is used for the previous step. Thereafter, the positioning
unit section 220 mounts the bonded mother substrate 90 on
a first substrate supporting section 241A of the scribing

“unit sectipn 240 and positions the bonded mother substrate
90 on the first substrate supporting section 241A. The
substrate cutting system 200 includes the positioning unit



direction perpendicular to a scribing device guide

body 242 20 of the scribing unit section 240 in a
hori zontal state. The scribing device body guide 24226/03/2007

i s provided along the X directign._ A case in which a MDO31
bonded not her substrate 90 use&' 25 as a substrate is
cut will be described as an exanple. The bonded

not her substrate 90 is carried in the positioning

sect is@etddR BY¥od §6aNSPOrdial isib49W e chReingNoPWMem 200 can
which is used for the greV|ous step. Thereafter, .the
p03|?F8HFﬁ§el§hFPr§eE?F hingolimentslene birfedthchcribed

subsbhatt®e9d oph add doftitort suHFsidedt @ SUMROIdibiErate (above,

secti.on 241A of the Sﬁ%%ﬁlng unit section 240 and
posi FPBREPRe ChofitRL™ substrate 90 on the first

5substrate supporting sectlon 241A The substrate

cutting syst sitionin
26/ 03/ 2007 &S fé’g)g"“ dg%greectl On-oH05E 1518 Lipgt‘h“t section
subs2ft éncludena sgnsi@a!nm;o 2%h arat@rganeiwaaar #27 above a

scrihbagebhgen 99, | i 9B 5C50B% Albd EohGfone side

and bottom surfaces of the su strate ove, funclion,
of cP@Fenodoshe gongtinghngan2pP planue,Y dheegbbon vaaihpillar

1oUni t23@Cct i gd3@el PEL USSP Act@ifidle ali%hgzgﬁeaé‘ﬁd@ e‘]iéjed%f the
bar 227 above a nounting base 230. gui de bar

ext MR PIHe St RfFEldrek He rﬁlﬁtﬂw deL 236 The
al ormﬁﬁ(mh:neg:hmm yé &t fowiz2doaindudds.a Ghedgubsle 223 above

227 extend I i.d d f th ti .
22 BB B s Rl B e b Al B R e
uni tbase @2i7oon 22 Bnblgmdaseac@mnryieub&rld%ZSfathm/mouhlt&ng base

i5 m)ugédd’]bar ZQIL%L ?’té:\,\g% txhﬁ giogsr % EJtcﬁn via the

e carry in
rnnnnmh%yﬂx%ﬂﬁ .15 230. The gU|de bar 225 extends al ong
an X direction via the pillar 228..

A plurality of reference rollers 223 are provided
on the guide bar 225 and the guide bar 226, respectively,
20 the plurality of reference rollers 223 are used as areference
when the bonded mother substrate 90 is positioned. The guide
bar 227 includes a plurality of pushers 224. The plurality
of pushers 224 push the bonded mother substrate 90 toward
the reference rollers 223 provided on the guide bar 226 when
25 the bonded mother substrate 90 is positioned.

A plurality of suction pad bases 221 is provided,
above the mounting base 230, between the guide bar 226 and
the guide bar 227 with a predetermined interval. The suction

30  pad bases 221 are held by an up-and-down moving device 222
: provided on the upper surface of the guide bar 226 side of
the mounting base 230 and an up-and-down moving device 222

provided on the upper surface of the guide bar 227 side of



A plurality of reference rollers 223 are provided on

t he gui de bar 225 and the gui de bar 226, respectively26/03/2007

20 the plurality of reference rollers 223 are used as

a reference when the bonded npt substrate 90 is MDO31
posi tioned. The guide bar 227 includes a plurality of
pushers 224. The plurality of pushers 224 push the

bonded not her substrate 90 toward the reference

rol | enfe Zb0riQy @edeonsphe guide bar 226 when 25 the
bonded not her substrate 90 is positioned. A plurality

of suction pad bases 221 is provided, above the

mount i ng baSEEhg?él;ctbﬂirv\/@eﬂ bﬁ@e@lﬂﬂeeheh ﬁ]?:filﬂdﬁ atp_hﬁlrallty

d 27 Wi t
gﬂlct 4 sgﬁ%ﬂi%w%% s QIE‘ 8{}”%?% %!h%pﬂ%wads 221a
Smovi mgcddviese 22 ppoﬂedednmﬂmmhe wobpetragef a®® offrom the
th j f
B
uppefl‘h§ubpa@edom0tlh@r g@mld%tbatem % cdruoifiagydIHEAsorbed

- 138y~ aMPA3EibheadPURL | PgoPask The suction pad

bases 221 each includes a pIura?lty of suction pads
221a. The plurality of suction pads 22l1a 5 receives

10t he bonded nnt heie piRstd By Wk faRildie ];)tardalﬁ)%%%“st Qt2|106f the

used for the previous step

devi ce ot Lﬂﬁ&
bondBas HbLHRIIL L} ReP6ePH & Ao o &= ¢ d§5‘rebé’&uralltY

by aos8uidtdndead< ez(xaomars tm@vxﬁﬁtadzﬁbd Rotd@lRiralakiytyf vacuum
t he

sect oI SD6R BRA0R-0 6T o A B EPER A P s e 8, $00 being
padsde@diailpah wiidhat¢ fiehedce ot@ Filguraki 2§ taf 32aclmurmhis case,

15 Dot e RREPTEEY (T Rl CRALBEOCRR Dhodds EG0°chM1y can

I n tlrﬁ%eméhelsumbrptqrm ifinonpftheapoeviads arisp end stably
headﬁﬁ@@hé LGBL¥r5a8 90%%0% 6 F{Jégti‘é&z&ﬂ SoSC-d£08b ( above

%HGVIOUS step and sta substrate 90 s
as t aiy &f ﬂi@lgulﬁﬂ)rate 90 (above,

20 _ Forexample, the vacuumadsorptionheadeachincludes

25

30

an adsorption pad for holding the substrate 90 by suction
and lifting the substrate 90 by causing compressed air to
gush. The vacuum adsorption heads position the substrate
90 between each of the plurality of respective adsorption
pads and the substrate 90 while a laminar flow is formed.
In this case, the compressed air is caused to gush out from
‘the respective adsorption pads of the vacuum adsorption heads,
and the adsorption pads follow undulations or bendings of
the substrate due to the Venturi effect. The compressed air
moves s0 as to maintain the interval constant, the interval
being between the substrate and the adsorption péds . Thus,
the flow of air between the substrate and the adsorption
pads becomes a laminar flow, and the interval bet'ween the



function of claim40). 20 For exanple, the vacuum

adsor ption head each includes an adsorption pad for 26/03/2007

hol di ng the substrate 90 by suction and lifting the
substrate 90 by causi ng conpre air to gush. The MDO31
vacuum adsor pti on heads position the substrate 90

bet ween each of the plurality of respective adsorption

25 pads and the substrate 90 while a lamnar flowis

f or Mg st tbhi$a G348 a a0 pE 28R c@f@%@ ﬁaiﬁtséﬂé&%dn%tant

ush out from the respective a tion pads of

3acu&|%aa{a%%?3p‘f i Bher%&fstraw PAk déﬂ'é’@ﬁﬁtqf%c%@§ accurately

f ol | posirdohalii pa609E, beadingsn obs di@iuhsfrate due

to the Venturi effect. The conpressed air 30 noves so

as to maintain the interval constant, the interval

5—?? ng bet vveeThé Ifé}mtbshgateaaé%%ﬁlﬁ)ﬁiﬁ@ I@;@dtﬁ.ogxadﬁlA of the
us w of air. between the trat nd .t

adsorpflonnépg s Becones 2 afiPH&r ? éb zﬁﬁ%ﬁ te carry-in

i Nt ep¥ae ded weenin he %O@/mﬁmltﬂl&b atlvml poshittioat ef the

and %Q@l@:ﬁ&ﬁr&% lu?x[‘ltpggétf&?ti%'am @hqg %%&%%ngf s ¥n pad

resu strate 1's no
accubatet 22 hdkdigie tatwnded mhe@h substicaitem 99) Lowers,

105 They fiheStp StRS1dAhE mPYRRY dd ik Eﬁé' Ofh %ﬁépfﬁ?sﬂ BEbstrate

scribing unit section 240 noves to thé substrate
carriuﬁﬁPrQ%QﬁE%%ﬁ$%Q?|%4¥£-§Pa¢€eoﬁtﬂﬁﬁtpﬁgWéﬁt#ﬁ§ and the

pOSIBdrﬁideﬁotﬁér S0sH ddad 80 Winbusesd 'd?ﬂtﬁgoflr-g"'tesubstrate

pIuraI| af suctlon pad bases 221 hol di ng the bonded

not HEFP AtESG o2 10 by the up-and- down

novi ng devi ce 222, |n the first substrate supporting
and the

tion 241 Lhe stat it
5 rother substPEESP T e tshhiike 17 o il Sfavoture

suppor ttiheg sebstirane24bhtiny shetemrlbingEnnodiment i brexcept

Zyol iR, 2nd! EL-BLEVSME ol dIR A BRL LREC L R LBt
car Bpceaprnddef cargremiveh & e direuritbstrate cutting system
in Embodiment 1.
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A scribing device guide body 242 of the scribingunit
section 240 is coupledtoafirst substrate supportingsection
241A and a second substrate supporting section 241B. Along
with the movement of the scribing device guide body 242 in
a Y direction, the first substrate supporting section 241A
and the second substrate supporting section 241B move in
‘the same direction as the scribing device guide body 242,

simultaneously.

The first substrate supporting section 241A and the
second substrate supporting section241Bincludesaplurality
_of_ substrate supporting units 244A and a plurality of second

_ s_ubstrate supporting units 244B, respectively. Each of the



section 160 are renoved fromthe substrate cutting

system in Enbodinent 1. 20 A scribing device guide d26/03/2007

body 242 of the scribing unit section 240 is couple

to a first substrate supportingsgection 241A and a MDO3 1
second substrate supporting section 241B. Along wth

t he novenent of the scribing device guide body 242 in

25 a Y direction, the first substrate supporting

sect poarddify asE Lhessesead :ﬁi—ﬂ};ﬁiﬂt&tr@ Suﬂﬂﬁét mQA and the
sectl irection as th

scri Bi Hﬁaaégycg%gﬁﬁﬁgnGo&y fﬁfa esFHBPP&ﬁéBQSP?1t§OZ44B are
The fubwabls ubsthatseanm@pﬁéétitgl aectiomodhénand the scribing

seco ti n 241B includes a .
plurggvigg §#$E?% sﬂ%1 ?f %}Lﬁ??’ SE%EEF8§8$§PP°rtln9
S5pl urahity 2(#41’5 eodrmhe plbselity stpeoondngubsttat@44Bporting

resp 1,034 200 84
5P fon sl Bl PULCIACT, g0 o OS] arons o
pl ur@ﬂ-l-"‘?“;‘/tb(?n s@é diﬂdf@m@tnr)apéré%pér tonframes 248 pnd 243B,
are r éﬁ%f&é%?the sane direction as the novenent of

e

the scri bing vi ce gui de body 242. The plurality of
substrate supporting 5 units 244A and the plurality of

10second substormt aﬁﬂn@%ﬁdmlwbtsﬂﬁﬁé Al Adt@Ng8fporting

in |in tion alon direction (Y . .

di re‘trilretcﬁw?“ggr‘-’crllolv ai %&rgifﬁé%%&sﬁfl’éorung section

respBltA del yimiQaOneo afhd Ferpkusabstyaté digmdrting unlt 21A

sub tr Agn nits_244A provigded an the fir
ERBoRRRAH 1 dholtl i FGsReRE Y A pihd BELE fbvidea

f|rsnlémbsﬁhaﬁﬁ:smﬁgﬁnﬁmngsuppbr21Ag uniEnEédAnEﬂtcdused to

15 Sho‘@lrj Fi WAL % @lﬁ{'c% ”gr%hhggél%‘ﬂ d%ﬂe %bstrate

first su strate supporting-unit S cause
ci r uppardAng Sleqtdienp2étpdéd csannpetedr o guﬂswaw axis.
supporting section 241A is connected to a driving

axi s.
The first substrate supporting unit 244A is provided

in plurality with a predetermined interval. The first

20 substrate supporting unit 244A moves in the Y direction along

the frames 243A and 243B together with the scribing device
guide body 242.

The mechanism for causing the timingbelt of the first

25 substrate supporting unit 244A, having such a structure,

30

- to circle is similar to that in Embodiment 1 shown in Figures
7 to 9. The frames 11A and 11B in Figure 7 are the frames
243A and 243B in Embodiment 2, respectively.

Clamp units are provided on the frames 243A and 243B

~.sides, respectively, the clamp units including clutches for
causing the timing belts to circle by rotating timing pulleys

- fordrivingof thepluralityof the first substrate supporting



The first substrate supporting unit 244A is provided

in plurality with a predeterm ned interval. The flrst26/03/2007

20 substrate supporting unit 244A noves in the Y

direction along the franes 24%%9aqd 243B toget her

with the scribing device guide body 242. The MbO31
mechani smfor causing the timng belt of the first 25
substrate supporting unit 244A, having such a

st rughdte, zumpﬁwfa@d bf t%ﬂermi@ét tabtbahtd BuppbediABRlection
1 shown_.in Flgﬁres to 9. The franes 11A and 11B I n

Fi guféid-ap8 SWFréﬁeglgﬁﬁ%Agand 243B in Enbodi ment

2, respectively. 30 Clanp units are prOV|ded on the

frames 243A and_ 243B. des, spect t he cl

Nt ts i nol adERGHA BhESEe 85 ROPHLIER 24 A iherTane 2098
5t 0 ceideecamy a ptidfileng?43 mnnghpuftays 2436 stide \icxg sopporting
t he ral i [ t or 1] .
261 0575007 5 sHhgthdrpiPeiitd BT HBACGEL R q by & guiae
fi r spasaB4{r. amd mansoy tholgskewr ) Sor Dineairo stoane pitached
Fi gufgzng uid¥ AN dgy Ebguﬁ§l&§nga%9 ]fai %Sﬁ&chhgupports

franme 5 side and a e frane 2

si dePe R egiﬂfpsﬁt they Sqrﬁé’lﬂlgr @@vgawqﬂeﬂ% bedBptt1 i na-‘hus the

10 Uni ts AN g Behebd g a8 1bdiytPs 2 RB§8s b/ thaHEhBYEs e carry- in

(not (gamn) for a linear notor, are attached to %
bas % PHOAT ARG AdT6ir| Hoe PBUR VI RSt Srics BB‘Pﬁtrate
endSSIprdJi‘tELrsg:rmrtﬂ.ﬂg zzlaemcaafgtw:defbﬁdy aéssti%wé stipporting

10 scrlbln V|ce 242 nmoyes to th
sub SIS A6 Fovly 45 TRY shBesTRtE spPriin side ave to
pIurﬁﬂet@rxﬁetdﬁaﬁha%ﬁungahsmmabe' supportlng units

15 244A of the first substrate supporting section 241A

noves to the substrate carry-in side due to the drive
of the |inedhempttde. scEiWheg dhwicer obidg bedy ce4yunerees, a

body, ;245 TB¥ES c Fut ﬂh% S S lfGl YB5h Sfud 384 a pinion

frame 243A side an pI ni on
on the frame 243B 51de are caused to rotate along the frame

243A and the frame 243B, the pinions being engaged with the

20 respective racks attached in a similar manner as shown in

25

30

Figure 8.

Inordertocausethetimingbelttocirclebyrotating
the timing pulley for driving of the first substrate
supporting unit 244A, both clutches of the frame 243A and
the frame 243B can be connected to a driving axis, to which

- the rotation of pinions are transmitted. Alternatively,
either one of the clutch of the frame 243A or the clutch
of the frame 243B can be connected to the driving axis, to

which the rotation of pinions is transmitted.

The second supporting section 241B includes a
plurality of second substrate supporting units 244B which



on the frame 243B side are caused to rotate along the

frame 243A and the frane 243B, the pinions being
engaged with the 20 respective racks attached in a 26/03/2007

simlar manner as shown in Figuge 8. In order to MDO31
cause the timng belt to circle by rotating the

timng pulley for driving of the first substrate 25
supporting unit 244A, both clutches of the frame 243A

and t:_uhe 559%18485 WRALE GO RMRC s@fket 81iBedt ivh r@s apties moving
to i,ch .the r tion.of. pinions are transm.tted

)t ehieesang, oF Ehe st el AePhge il PO S s Thg secona
243AsubsthetelstptbrtﬁngtunitzﬂnmEQhaB gaginnel o rmecticohre to

bt aie e \%ransmis ratcfp T%Qpég%g%a&h% ORI Of?h%nsecond

pinions i's supportlng sec
5241Bsithetudte auppbrring tyndf 2e4Bric hiddst tat ghe pillar 245

suppeflttﬁkg fl:kfan{esz%&%m %Eﬂ%@%f—ﬂpzr 745144 fhé/%e 243B

are ca noving In sane direction as

movi ﬁgdeen %@t (B the PhbLaEs| Mg e@lgulpﬁaetfb%cwude base
242. 24he SEERNEhat U rﬁ&xﬁimgﬁﬂ&w@ubp%%@n@a&nat 244B

simlar structure to the first substrate supporti
Ui 19 R Cade BRAERS ST SUBSEEALE THRRP IS S with

10i s hedspbyt tbeh ééaﬁibi?@deemctaigeufdeamadﬁﬂmasmdﬁa@mduntmg
e fra 243

the pjllar, 245 boor th
oi 11 5HEe B8 e I FacRid REPGErate LRFoIarY Spd 2448 1o
t hatombmsm:cunotlmjbefrtaieefinrppmubmg:m supgdBting unit 244A

synqﬁgr I flrst substrate supporting unit
W th 1h%%spé§%g% he scri bing device guide body 242

and the mounting direction of the second substrate

15 Supporting yplite 24681 Ssh&gPPSE t%ﬁé@f g@r tdarbi éﬁ%ached

substrate supporting unit ect i on.

Movisgphee basewnd 4t §pra1aldieng th@tmrlle’w@ a6 achdgh %lépport
gui 411888 524 tfh‘é" séﬁigiﬂg dékﬁlé& |glu@..'ii§ B4&y MY Chohus, the

support.. both ends of the _scribing device guide body
2428 ngtqf-ev.lce guide body 242 moves to the substrate carry-in
side and at same time, the plurality of the second substrate
20 supporting units 244B of the second substrate supporting
section 241B moves to the substrate carry-in side due to

the drive of the linear motor.

Clutch units similar to those in the first substrate

25  supporting section 241A are provided in the frame 243A' side

| and the frame 243B side of the second substrate supporting

section 241B. When the scribingdevice guide body 242 moves,

a pinion of a clutch unit on the frame 243A side and a pinion

_ on the frame 243B side are caused to rotate along the frame

30 2432 and the frame 243B, the pinions being engaged with the
respgctive racks attached.

Inorder tocause the timingbelt tocirclebyrotating



scri bing device guide body 242 noves to the substrate

carry-in side and at sanme tinme, the plurality of the26/03/2007

second substrate 20 supporting units 244B of the

second substrate supporting segiian 241B noves to the ypgizg

substrate carry-in side due to the drive of the

linear notor. Clutch units simlar to those in the

first substrate 25 supporting section 241A are

provitthed timidye fuhbey 2434 sirflherirandof hehér areoc243Bubstrate

side cond sy riin cti.on 24
Oggﬁiglﬁﬁ 2%?@%’gu& ggg B 3%n$%%frame QEEA side

p| n| @vmdof:ha frtamecB4GBi $1ida Ctetrebﬁarananéd’e@d gicde @niving axis,

B R

pi ni ﬁ§e§§aﬁgvehgag@utmrmm¢@f téepedutob phckie frame 243A

at t aghade J:I‘u‘@étﬁjgf i fﬁéﬁ%@ 2t4f3§ éérm)g%olﬂﬁlebt‘éﬁ & E8bQIriving
rotat|n9826/0 2007 - timng

puII@?lFor rV@?ﬂ% B¥etﬁ%t§5%%%d°§LR%ﬁ%Qﬁ%e1%nﬁﬁﬁﬂ%m%ﬁfed
unit 244B, both clutches of the frame 243A side and

t he frane i de can be connecgted to drivi
axi s, mﬁ%%{qﬁﬂ%atq agP BPHLGRs2 %1,615 pro ided above

10t r anthe mtoenhtlsngbaee rego vehg, ceamh erevam Oiarhbﬁng | tHec bonded

of tljﬁ]gtlfl&?g% ﬁé%?ﬁ drg&eﬁgllplj:%(:hgaf WﬁL 2438 C strate

be connec 1 Vi
r ot afuppewiingg aeohion24ldans FotrtegthmpHur, ttieas wmamp device 251,

cl anpy @ﬁ\éhﬁeﬁ%&gh%epwvu Ve 5130%&11*%%3@5@ devices

base 250 devi ce clanpin
subst¥iat Ehgghmbt@fé@ewq Hee fnage 43R vitha predetermlned

15 SUpQﬁ{ﬂéﬂ%lsﬁﬁéh@ﬁl’gﬂl%of@ﬁ.aﬁﬁﬁﬂg|t@re £08e d@]{@oﬂ%éﬁonded
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251, as shown in Fi 43, includes . a plura
cl afiptdes sabstrgte | Mong APeatRene: B4pReandafeplurality

243B b1 Bmp deradRILn sl nq'\dillﬁl i Bte\ARlgeldhRi EMid Prefi@termined
clanplnc PH i de egge of .the bonded nother substrate

R PHea P08 SABRCLHAN PHIRFOFIGY T FO it rane 2438,
deV'f‘mS c25hpinki thei sids rengedbaithle Bopaedenetnbnesubstrate

90 on the substrate carry-in side.

The operation of each clamp device 251 is similar
to that described in Embodiment 1 in Figures 12 and 13. Thus,
description of the operation of the clamp device 251 will

be omitted herein.

The arrangément of the clamp devices 251 is not
limited to a case when the clamp devices 251 for holding
the bonded mother substrate 90 are provided on the frame
.243B and on the substrate carry-in side in a direction
perpendicular to the frame 243B. However, evenwhen the clamp
devices 251 are provided only on the frame 243B, the bonded
mother substrate 90 is held without sustaining any damage.



interval along a direction perpendicular to the frane

2438, for clanping the side edge of the bonded nothe
substrate 20 90 on the substrate carry-in side. The 26/03/2007

operation of each clanp device ds simlar to that
described in Embodinent 1 in Fﬁgéaes 12 and 13. Thus, MDO31
description of the operation of the clanp device 251

will 25 be omtted herein. The arrangenent of the

clanp devices 251 is not limted to a case when the

cl anp devices, 251 for .hol.ding . the bonded nother

substrate QOrE%?eC]]ﬁ‘ER/d&é(&CSn%%éleFFﬁﬁE’e%a%@%om Ypews one
t he sxbspilatesadrinyaisutsdtdmtiancatdingyHiem according to the
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cl anp devi ce above shows “one
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10has thetgind Wayd Of 9d maim:@ﬁtehohﬁun&htehgu%@@aeégéan be
of the bonded .not her. substrate 90. For exanpl e,

t he SF% &0 M @M% ARY Q?f§ﬁﬁlFOOFhPh§“§§5§FF§te
is held by clanping one part of 10 the side edge of

t he substrate, th substrat can cut
causi ng anyhg'e\‘léggrtso trmﬁebgf'l 4t-B9 ‘gﬁvﬁﬁﬁeﬁo ih"Blfbodiment
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15 F' glgfe tRel §c§55§§§eﬂe¥rgcgh tgé)g{ cgﬁz’gﬁ'qr ai| lgv% ddbstrate

e scribin Vi ce gui
subﬁwtétlegcéewﬁg H%\Aa:@tr@cmdat@amdcmen lgalld@v\eml 253,

gui e @.dwe%5?sub§1ﬁea'&é)"\€ﬁt§i’rp§tﬂé\trfcéugb' ﬁl%st rg G Jthilar

having a simlar structure to the upper
cut 15|tﬁb}caé1€ﬁcé:°70t]ilﬂ upper substrate cutting dev:Lce 70 in

Embodiment 1 shown in Figure 4 andbeinginastate of inversion

20 to the upper substrate cutting device 60 in a vertical
direction. The upper substrate cutting device 60 and the
lower substrate cutting device 70 slide along the upper guide
rail 252 and the lower guide rail 253, respectively, due
to a linear motor. '

25
For example, in the upper substrate cutting device

60 and the lower substrate cu'tting device 70, cutter wheels

62a for scribing a bonded mother substrate 90 are rotatably
attached to tip holders 62b, respectively, the cutter wheels

30 being similar to those shown in Embodiment 1 in Figures 3
~and 4. Furthermore, the tip holders 62b are rotatably
~attached to respective cutter heads 62¢c with a direction
vertical to top and bottom surfaces of the bonded mother



Enbodi mrent 1 shown in Figure 4 and being in a state of

inversion 20 to the upper substrate cutting device 60

in a vertical direction. The upper substrate cuttin926/03/2007
device 60 and the |ower substrgfe cutting device 70 MDO31
slide along the upper guide rail 252 and the | ower

guide rail 253, respectively, due to a |linear notor.

25 For exanple, in the upper substrate cutting device

60 anrtibsieadteneo il by adiee edbhb @eeyes@540at Gulst &kis. The
wheel s _.62a for bi ng a bonded. not her, substrate 90

are FHEEEoRS0s, S 2RI PEVEPpOrl OBy & gapection vertical to
r espeolpi wallybot hemCsihi£ace es &h&Obbaldag fbfhéArsistrate 90

h Enbodi 1
Furt B2 odb v RS FRabfct iRy s Y, & 3pagatr Aoplied to the

Sat t achégerovhespecéla e autEppropeddtef2bynabherergizing means
dlreQ bgns yertical to top and bottom surfaces of the
bonde ﬁ 6/ 03/ 2007 - 143 - MDO31 substrate 90

hel d by the clanp devices 251 at its axis. The cutter
heads 62c args uablherakantd %'2r gﬁrb)‘[/q;hte' £2b Hflder 62b,

top and bottom surfaces of the bonde strate
90 ByCAtHeT wWhgehednkch s shdwpde @qgﬁadﬂ@ 551@ cegter in

10to tﬁl@eﬁvﬁﬁﬁ Airehealos pRatradedP Q¥ bdi@ceby sﬁﬂape lS used
the cutter whee

h
o B0 B OE R Snd dn il d- Gips BRoYAEST Laher ASL88534.

3_ bl Boke ;ertgﬁrwnjtdélsfahﬁtheat ﬁieﬁ@teﬂﬁliﬁ@@ NeIfit are formed on
ir 0 rotru i n.an obtuse a used as .

di sc{r;l'(&)ése(rglbi)a&-)‘:f]apa‘f hd BGoeR B n&ﬁl 19:8° in  the
9- 18&5@ﬂmnfdﬂ&nqmamrdmﬂamtiom .th a predetern1ned hei ght

are formed on the blade edge with a predeterm ned

pitch in the circunferential direction. 15 The | ower
substrat e clihe AgweaviubsToape ovittiethgnievice 70 provided on

the lower side guide rail 253 has a structure similar to
the upper substrate cutting device 60, but is provided in
an inverted state thereto. The cutter wheel 62a (see Figure
20 4) of the lower substrate cutting device 70 is arranged so
as to face the cutter wheel 62a of the upper substrate cutting

device 60.

The cutter wheel 62a of the upper substrate cutting

25 device 60 is pressed so as to make contact onto the top surface
of the bonded moth_er substrate 90 by the aforementioned

- energizing means and the moving means of the cutter head
62c. The cutter wheel 62a of the lower substrate cutting
 device 70 is pressed so as to make contact onto the bottom

30 surface of the bonded mother substrate 90 by the
' aforementioned energizing means and the moving means of the
~cutter head 62c. When the upper substrate cutting device

60 and the lower substrate cutting device 70 are



the |l ower side guide rail 253 has a structure simlar

to the upper substrate cutting device 60, but is 26/03/2007

provided in an inverted state thereto. The cutter

wheel 62a (see Figure 20 4) aof e 1 ower substrate MDO31
cutting device 70 is arranged so as to face the

cutter wheel 62a of the upper substrate cutting

devi ce 60. The cutter wheel 62a of the upper substrate

cut t isigu12and@vist§ nfelrddsim t Be $ReheS@LBSc t orTBkee BoAHaAmother

ontot e tr%% grface f the bonded npther substrate
90 by PRETSES elehti SRE ener gi zi ng neans and the

novi ng neans of the cutter head 620 The cutter wheel

62a of the | tr tt 7

pressed so aggf%e%aj%zb gg%?ﬁ%fg l? b%‘t?? Qr%ée supporting
Ssur f geetdpntiflhindéudentiier péubsﬂ.n.ayenfgeubytrdn'ee supporting
af or §HeRLQRed epg

of the cutter hea%giékgglgg tra{'%mﬁltszmm
cut t PAKEHE Eéraébehﬁdomrgetm\mv%@w%@’él@upﬁ Hee scribing
devi gevife 2§€1 86/ L2 . - Tl p‘ld%ﬁl:ys'o@@lﬁﬁ%oﬁﬁbﬁtrate

moved in the sane direction, thé bondednot her

substPRRRT B9 UndhE 2448 BRNes FBEATABEYE Tt Hie $5Fiping device

10 subsdrii Ad € bedpDs 2 amgngﬁl&eﬁthQWO%%h‘édtr@f #HeSsdbing device

pl ural i of ., sypstr p ting ,units 244

pl ur%"flr‘%‘%// bo?d%t?t@t‘ }% §Up‘§bf‘?|?1gsw<it§“?4f&%$€‘€§ ppSpace
par al s elroaticieg bbdawaem tige d;dzaﬂimmm dewitbegside oty 242 and
devi [ 4 The rality .o rst .
subcie Adxi BaBK Adee SURRLELS e ash: ng e goace 1s
t he nm@dollmg thev¥ a@-lm@mrde apgdgh242ubs bngtev ath ishéixed by

15 NOVeNRNE1 Qhp H}?e SUC‘% Eld%&?thgué cé’?.@ym&?'%d ol W&ribing

with a struc af a space S provi
bet Wee Parfeorsed @mneoaévmééngusuﬁfm@y ofiothedsubsbrate 90,

fi r&thes@astsrtasabwﬁaeétwgp&ftin&%t il 'a%e.%,pﬁs@ k8b the
nmoved in the Y direction, and the substrate 90 is

fi x SYPEFTRE & HLOE PERFBE RGYHERF e oD g he wkﬁﬁliéﬁf@ -sp@€é Fesult,
MOV @fhefl aS@eBliB8]l crack is created within the substrate 90

20 by the cutter wheel 62a, there is no possibility that an

25

30

undesired crack will result from the cutter wheel 62a (above,

function of claim 5).

Furthermore, the first substrate supporting units

- 244A include the timing belts for supporting the substrate
90. Thus, the first substrate supporting unit 244A does not
~rub the substrate 90 or does not exert any force on the
.substrate 90 when the timing belts 2lemove in the Ydirection.
As a result, when a vertical crack is created within the
substrate 90 by the cutter wheel 62a, there is no possibility
that an undesired crack will result from the cutter wheel

62a (above, function of ¢laim 6).



Is perfornmed on both mains surfaces of the substrate

90, the first substrate supporting unit 244A does no

rub the substrate 90 or exert any force on the 56/03/2007
substrate. As a result , whengvertical crack is MDO31
created within the substrate 90 20 by the cutter wheel

62a, there is no possibility that an undesired crack

will result fromthe cutter wheel 62a (above,

function of chaifB)t séﬁ@tfﬂefmggpotﬁhﬁn@iuh&& %Mfﬁfnéf?tl%clude
supparti.n nits 5 244A.inc e the timng helts for
supp8r thlﬁ%ﬁ Ysu%]gt Fg}éndﬁﬁca;ihE?llFﬁ@ -f it this case, the
subssnbbératppd tisngetinet 2dgfodosad (ablover,ubuhteion of claim
subst,k at es not exert.a ree ony the

substll)at gF(g% e\(/g\%aén qtehe t?‘.%?ﬁgfﬁéﬂ?ﬁ ‘ﬁe BFfeb FiFh&oglers is
3di resotabed hy dheesulutchiiicks a VBre i chitchatkéi sotates the
Creabfﬁr&\ﬁ.i ”o£h8 igngyﬁ’é%iakgﬁggrpyhh cgﬂkhgflc&h%slth the
62a ere | gssi an undesire

wi | | mp¥egeRt quoﬁhﬁrﬁclahltra d@ﬁe@p geide bgidove42. The clutch

funcii@raafs&l ot dl%@@@.’[o?lpg% rota]t‘l%n o:!vg%%i: Jﬂ@rotatlon

first_substrate_supporting unit 244A_may I ncl ude
pl ur sk |‘il’55a B#UE?FELﬁEr?%eﬂYJrJ&q%l FRILATS %&@é’coﬂ‘?é‘nce with

10 SlubSt]:EeahQ)v%&dnS: bﬁtﬁlﬁi s@ﬁ@l@@rltﬁﬁi @@&afef Lt&@él ré Q:'iheoleamplng
cla epura| of .cylindric

o 195 Pk UBFLEAREP G hv: ke Bfh LNl goviE e glgased,
r ot athes Suhetratelrﬁiplpto)ttdﬁ:gcd{évm I(fEalrsth:‘ldt&rtS:aﬂé supporting
acc e scri devi.ce

ot GG J4AR 48 RN Elbs kol d Sudilamt {ifh, 58¢e58n 2418)
di re?tﬂnmusﬁdrfmrrmpnr@t@thheubsta&terso (afbatee, function
pl urd idai@f ggylindrical rollers in accordance with 10

the novenent of the space. In this case, when the
clanping of the substrate 90 by the clanping device

251 is rel eangd,c1ddth SURSEN & fo SHRRALEENGEViSSrality of
(first substrate supporting section 241A and Second

subSFAPErdGapoF el hers ot peFordepre vhkh g doyefgnt of the
tra@&ﬁ@b&.hﬁg deRg ceubslicat &cUy (ARVve ror WiGnAR, the outer

20 circumferential speedof thepluralityofcylindricalrollers
is controlled so as to match the moving speed of the scribing
device guide body in the Y direction. Therefore, when the

15

plurality of cylindrical rollers moves in the Y direction,
the plurality of cylindrical rollers does not rub the
25 substrate 90 or does not exert any force on the substrate
90. As a result, when a vertical crack is created within
the substrate 90 by the cutter wheels 62a, there is no
possibility that an undesired crack will result from the

cutter wheels 62a (above, function of claim 9).

30

When the first substrate supporting unit 244A is the
timing belt, the surface of the substrate is supported on
asurface of the timing belt 21e compared towhen acylindrical



15 of claim8). The clutch unit 110 rotates the

plurality of <cylindrical rollers in accordance wth

t he novenent of the scribing device guide body 242. 26/03/2007
For exanple, the outer 20 circupdg erential speed of MDO31

the plurality of cylindrical rollers is controlled so

as to match the noving speed of the scribing device

gui de body in the Y direction. Therefore, when the

pl urajdltlyaIOflS)yhiamri cak rolt&§11DVESe i BubBer¥te is stably

di ' I [ it f [ i.nd I [ d
ot - et el TR L r R aRY RECSLAGE M0BHt Ty
force on the substrate 90. As a result, when a

vertical cra ?éscgéf@éc?da%xﬂ“ %ve%h%héﬂbgﬂéa%frz%g :{%strate

t he cutter here 1‘s no 0sSi
San uﬁeeepréanerla@:kt wid4p iesthe tfmurrngt helt cmheeplwtreel El6 can

62a cabeye tHdPEhi £ OF ol R LAn a%%o%%%c‘aﬂ-ﬁttbﬂ ERL movement

substrate supporting unit 244A is timn
t he 8&rFhgesSeribing dmsigatdride degyortéd 0¥P %Pls ‘case, the

sur f Begtofahhget b nqnbetrte Zdaaeaimared tHe Wig A ion of the
cylrngr 26/ 03/ 2 146 MPO31.rol ler is used.

|
EE Do TVENERe OF 1500 1 SO GLL RO FDiemaR T OF Ehe belt
10(abozke 1hwrmnomam;fe wl B I‘Eh.bﬁr)ove‘h%rdﬁ‘éﬁ rhlbesh oV € Therefore,

eve h st s rat u rt t 244A
i's t | i n(gl%iljnelll; 179 e % ugnr?tff%epgﬁ E‘E ‘giatmﬁ’elng device
pIur%ﬁltysorebea$sdrnthecquanratanshpphetﬁngedentceoﬁflrst

t he j ' 4
beltéﬁéieg ec ﬁ%@rgﬁgg %?g%0§ é44ﬁwéiﬁrec ?%% %PSStrﬂte
t he SUHRUIY g @@@éﬁ@m 241B3t opnthe wiedfiony trenspemting the

15 Of tshﬁasileﬂattelﬁ.:@](%ﬂo%eac%fn%%%% W'ft R1kA& :ﬁ\je"e”t of

t he space. Therefore, when the clanping o
substrate 90 by the clanping device 251 is released,

the substratrgeSypROsh vt €avioc81ELESt the YRSIFAL®y of belts
Squort | ”9r3§§<t:é %r;.t%4%1';_\e ?n%%e?nee%%ngf %:lill%s;cr:giglng device guide
body 244. As described above, the circling speed of the

20 plurality of belts is controlled so as to match the moving
speed of the scribing device guide body 242 in the Ydirection.
Therefore, whenthe pluralityof beltmovesintheYdirection,

the plurality of belts does not rub the substrate 90 or does

not exert any force on the substrate 90. As a result, when

2_5 ~a vertical crack is created within the substrate 90 by the
cutter wheel 62a, there is no possibility that an undesired

qrack will result from the cutter wheel 62a (above, function

of claim 12}.

30 The structure and the function of the first substrate
_ _supporting section 241A have been described above. The
second substrate supporting section 241Bmay have a structure

and a function similar to those of the first substrate



supporting section 241B) can be used for transporting

the 15 substrate 90 (above, function of claim1l).

The clutch unit 110 circles the plurality of belts '%6/03/2007
accordance with the novenent of,}he scribing device MDO31
gui de body 244. As descri bed a%o the circling

speed of the 20 plurality of belts |s controll ed so as

to match the noving speed of the scribing device

gui desdpibr 4y isedtionY 2di1keqhibeie, fhﬁ&@&@ﬁe@fwefams 14 to
t he rallty of belt noves in the'Y direction,

pl ur y of belts does not rub the substrate 90 or

does not exert any force on the substrate 90. As a

result, when_25 a vertica rack is created wiithin t
substrate 90 %1%%:@3%%{3{? Fﬁaﬁi e dytenyieel fads rOtatablY
Poss iSinPIPiOttyteﬁhagt tiamcuhtieshead 6 cusitkg thé bekesuldtofirdiBclosed

the Gut 4@r cuhes a (above, function of claim12).
30 The stru\g?ﬁrg?gﬁd the function of the first

substrate supporting section 241A have been descri bed

above. The pegeRd PLRHJ Jﬁsf @ %‘i@%"'&r&bﬁgofefﬁé o&%ﬁélBhead 65

may have a structure function simlar to
of t ABIFiwresthehpye@ m@%ﬁzewpf thg gmporkppg ponstituents

1osuppenéregf SRCbheNe2df d dpovee dutied RQa%GE’P:u@%HE tfe servo
2a 1 s

to % It§J referred that the cutter
rot at abPy- *’seug Y¢ BETBY et ShPBPTReddTe iRV At edmanner
servoetwsern aipgdhr0s€dside Wi 1B/63LL7 74 . hdidklt @olding member
sho Sld % EP tter . head 65. and Figure 15
shoﬁsg w%g\ﬁo (i We%F‘ﬁpBPi"‘Sn? cohg it baj§o as to
t herbs@frca@t@ibdeexaapdi &:uﬁpdﬂ’te:.r@ta&:&ls bead fite bildgrt helding
15 Ser il Ol 5 s THE V3 5V 9n P o 1S, SYRPQLt an _.
i nverted manner vg IE’\N%%H a pe pai hfa Sl ag‘%wgl f@or%gta{le gide. A
hol cr@rp h@ﬂdﬁﬁgtimmﬁenttaSbedsuprﬁ;\qmteaobelthmmtpwand side
of siife; ¥etd $59292 Sk AS1480r %&d‘i g%%ﬁ} G §4&. A
support l%\g)‘"am 2 65%% ﬁ % % (? 5 5@ etipholder
is attached to rotatably support the cutter wheel 62a
via an axis 65e. Flat bevel gears 65f are mounted on the
20 rotation axis of the servo motor 65b and the supporting axis
65d so as to engage with each other. Thus, the holder holding
member 65c¢ performs an upwards and downwards tilt operation
with the supporting axis 65d as its supporting point and
the cutter wheel 62a moves upwards and downwards due to the
25 forward and reverse rotation of the servo motor 65b. The
cutterheads 65 themselves are provided on the upper substrate
'c_utting device 60 and the lower substrate cutting device

70.

30 - Figure 16 is a front view showing another example
of cutter head using a servo motor. The rotation axis of
the servomotor 65b is directly connected to the holder member

- 65¢C.



15 menber 65c having an L shape when viewed fromthe

side. A tip holder 62b is attached in front (on the
right-hand side in Figure 15) of the hol der hol ding 26/03/2007

menber 650. The tip holder 62b;jg attached to MDO31
rotatably support the cutter wheel 62a via an axis

65e. Fl at bevel gears 65f are nounted on the 20

rotation axis of the servo notor 65b and the

supporting axis 65d so as to engage with each other.

Lbvier ds and GOBSAF e BRASRRI R SohF CORTEE (Hleand 16 move the
suppaenttiteg xdxecslsﬁﬁdaaaawaxsiasamdenwgrﬂglw rabdtiidehe servo
The. TotpletleAARAR LSS RN A5 AN SRR BRa Pt fon Spg cutter
%5b. vilgel ¢2at efTh@eadStGE hdssiss brgesmit €hs serilbingpressure
the yppetnaubsifates ma%‘é‘r&'aggsgg%tiﬁ_gtéotc?‘%gl Bk W eel 62a

substrate cutting device ure IS a
vi ewPTKGRtRe lddedHdre exbapien t@rq@at t eThmég‘da’gswgoaque acts

serveosd Oizrn Hhe EQtabi-Omhésd %2af tot{}?enb%%ftvﬁgﬁm%n Galken the

is d|rec% g connected to the _hold
26/ 0BPSHYON oL e cufEps ¥hesd 63a LesHLEL6S SrRIWRhe Rositions

10Fi guses ik t@@dséﬁvﬁw&&ﬂ@ 69 bkebrehaghsa®2eny WY d&ribing
and dovvn r%{ rotating the servo. . .notors using fhe
r mother

po&??% E6TRINEH2 TR difpecap the
62a. smtmm:& €90 hlegdmoﬂagsﬂhé thetscr hbaag mneasubelzontal

for l e stratetothe cu
&Jgge Conc%ﬁ Iﬂaé o%lé% the o mo %(Pgt aq | d:ﬁ)ls the

62a rol I erotatlon or
t or (s Hetan lnoth@mmmatedlmoﬁﬁ tbe tche teet wheel

15 pOSI d2PNa MR 1€ saRAS i E}S‘I’ SEQQP%I‘L% s¥P5¢! ar?gﬂefﬁlzlng

fted fromthe positions e servo not

65b “Eﬁﬁ‘%ﬁ éivah d-hdurduig erhehesyli 6i2ag  oper ation for
formng a scribing |ine on the bonded not her

substrate 90 by nmoving the cutter heads in a
hori zont al B¥iUsddtg Bhe crhterhepdicicdddingthieaforapentioned

65b seafor Ab%okhewhen the bonded mother substrate 90 is being
20 scribed, the rotation torque of the servo motor is corrected
immediately in response to the change of the scribingpressure
by the change in resistive force received by the cutter wheel
62a. Thus, scribing is stably performed and a scribing line
with excellent guality can be formed.
25
A cutter head is effectively applied to cutting the
mother substrate in the substrate cutting system according
to the present invention. The cutter head includes a
mechanism for vibrating a scribing cutter (e.g., a diamond
30 point cutter or a cutter wheel) which scribes the bonded
mother substrate 90 so as to periodicélly change the pressure
force of the scribing cutter on the bonded mother 'substrate

920.



position in the perpendicular direction of the cutter

wheel 15 62a, and at the sane tine, the servo notor 26/03/2007

65b is an energizing neans for the cutter wheel 62a.

By using the cutter head incLuqﬁggjhe af or enent i oned MDO31
servo notor, when the bonded nother substrate 90 is

being 20 scribed, the rotation torque of the servo

notor is corrected inmediately in response to the

change of the scribing pressure by the change in
the cutter wheel

resistive force recelved b

Thus, scri bi ﬁé i TP B%rtfhtﬁ HBBeﬁrfﬂJ%tsQﬂﬁeoFHBtW?léleVlce
W t heexaed [tdrt 1gwaki $yb<ciam the CﬁJQltﬁIﬁg déﬁ:.é«;(mt tierndeadmited
is effe v d to cu t|n t he t her

subsztgaﬁaﬂel né%(%%‘&g%%@ e 3uﬂlcﬁ'§r§yst gorlﬁ a2 Wgrds. any
5t 0 t Rérprégeatcambentsedh. afhtonatdsethhedeiicx hades sdiructure
nmech r

0 ook R haatd Thillol 39 bOLPG Yl odLpd tnd substrate
scrlE@saﬁhﬁob%%ﬁeﬁhen%mbﬁ#r%M%etrate 90 so as to

periodically change the pressure force of the

scribing cutter on the bonded nother substrate
26/ 03/ 2007 Eon g&amppe3thaHpRay sePgtEase ?%tmﬂ)é\evwe 60

10 subsdr@tihe Uidwdig s@b\étﬁ'@te6@uﬁﬁﬂn§r@e$ﬂé\@r7@% Wl 8 device

cutti.n deV|ce O is not limted t he

af or ﬁhﬁ§ ShsEtRd %grﬁ§}n§n§u§h as a laser
st rut:itglrte, caarﬂ:bﬁngsemw,a& cangiay the,davicaethag Blade or a
str f _&gocessing the top and bottom surfaces

of t e Su st % so as to cut the substrate. For

exanpl e, the upper substrate cutting device 60 10 and

15 the lower s %Briﬁ{{rgg%é%ggbg%¥ gg 15%&@&‘0?%}1&&61V§&§strate

whi ch cuts the not strate Dby "usi suc
| asde-3-i.glet stgedi pilagedana aoedtplﬁgesaa/péaebic|$wpstrate

bl ade 83 t1iARRREreHl fibstrate (e.g., a ceramic substrate,
glass substrate or semiconductor substrate), a substrate

cutting device for cutting the mother substrate by using,

20 for example, a laser light, a dicing saw, a cutting saw,

a cutting blade or diamond cutter is used.

Furthermore, when a bondedmother substrate forwhich

a pair of mother substrate is bonded to each other, a bonded

25 mother substrate for which different types of mother

30

substrates are bonded to each other or a stacked substrate
for which a plurality of mother substrates are stacked on
each other is cut, a substrate cutting device similar to
the one used for cutting the aforementioned mother substrate

~ can be used.

The upper substrate cutting device 60 and the lower

substrate cutting device 70 may include a cutting assistance



15 When the not her substrate is made of a netal

substrate (e.g., a steel plate), a wod plate, a
plastic substrate or a brittle material substrate 26/03/2007

(e.g., a ceramc substrate, glpsp substrate or MDO31
sem conductor substrate), a substrate cutting device

for cutting the nother substrate by using, 20 for

exanple, a laser light, a dicing saw, a cutting saw,

a cutrielang Hoadesyishiapithe Witeind dSethe substrate. As a
Furt%%E re, mhfg abondednnthgr substrate f or ich .

a pair "of "ot REFS 5B MSEE S st B TSRS e3P BhEPT Bressing
bondde . g25 mtdvdrlesulosit rdtee sfudrs twtzitel) ,did evaent florpepraying
of t r 0 ach _other_or .a s

ot acRonPEeparr ot ok P BRAREEE L Re STy S g S raatating
Ssubserhagsr smdosthekstbstratmor ateans foruvarming (heating)

subs ﬁ:ﬁéts%b%%t%ﬁﬁ%&‘&fiﬁ | %{:ﬁ%strféabéé@aﬂlgngtg efle’Mbstrate

cutting the aforenenti one er substrate can be

usedlSTH&®dpper substrate cutting device 60 and the

| ower substrate cutting device 70 may include a

cutting assihéta ce 26/ 03/ 2007 -_150 - NDO31 neans for

assi sting t e Tt HY of hdhg sascri@tiggn gboyert ithg upper
10?ssi Sﬁmmieaﬂ@.aﬂﬂ;tifn@fd@)(ﬂg@'&h afdngad 3 olel s?ltﬁéﬁ&e{& cutting

e. a roller on the substrate),. a nea or .
spr g?ﬁ‘ﬁlgce Cth?‘&’&e&%&ﬁ r° Bt oSYﬂ‘t)%dE%%t r glg%we‘éeﬁ'eame upper
for subsithaite cgtiiagl @sercowBitoahfeisuhswveatamttmte cutting

mea ' at j h ra spr.ayin
Tronlle R0 T A0k o LIS, SURALS BoRPEA Bner,
Fur tdepemstiag ¢n thheudssrmgiticom abbhe sublsé rapper thidcutting

15 SUDSIGiRliRs ftldd HhShGR BReaNd he | over substrate

cutting device 70 have t same structure. However,
the upper substrate cutting device 60 and the | ower

substrate cuilel NY;irde\ddiRreffdbrCaBehaYBnStIdFt WisSisports the
different fromeach other, = dependi ng on the cutteér

pat PEOFESEChBORISR MoAhe TR HEr R iR Hngo the steam break unit

section 280, the bonded mother substrate 90 being mounted
20 on the plurality of substrate supporting units 244B of the
' second substrate supporting section 241B after the bonded
mother substrate 90 is scribed by the upper substrate cutting
device 60 and the lower substrate cutting device 70 of the
scribing device guide body 242 of the scribing unit section
25 240 and the clamping (holding) of the bonded mother substrate
90 by the clamp devices 251 are released.

Figure 47 is a plan view of the 1lift conveyor section
260. Figure 48 is a side view of third substrate supporting

- 30 units 261 which constitute the 1ift conveyor section 260.

The third substrate supporting unit 261 includes a
supporting body section 26la, which linearly extends along



15 condition of the substrate. The Iift conveyor

section 260 transports the processed bonded nmother 26/03/2007
substrate 90 to the steam break unit section 280, the

bonded not her substrate 90 beingspounted 20 on the MDO31
plurality of substrate supporting units 244B of the

second substrate supporting section 241B after the

bonded nother substrate 90 is scribed by the upper

substd gtiereaiitdmd Y ddviecd io0 JamdreAdefloter tBabSrame e243A and

cut t i OeMinee 2UReOf &*Eﬁlné‘??h?h@g d%iée xg&iﬂ&@on%{ich for
242 of the scribing unit séction

cl anf¥RPRYfol grange fe‘)ftlﬂﬁégbbﬂél‘édz‘i&ﬁh@ires@lb’é@@%%@ toggach end
by t ke cﬁ@rps:?;ﬁpﬁﬁ@ﬁag?%@r esé@t pesefle1&l gf'é:?%égti@eg}é. The

Ian vi ew of [ift conveé section 260 ure
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The third substr uni t 1 includes a. .
SUppSPEPTIIESRY BecHiReat 268 (i 1) PG SF Ghpehiming Delt
alongsze/malam@ale- 151 - MDO31 a direction (Y
direction) parallel to the frame 243A and the frane
243B. Timng pulleys 261c and 261d which, for

10exanpl e, guiﬂbeaplunﬂkﬁF2uﬁﬁ:tb@x@-sabetaatao$mﬂb¢x¢ing units
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respectively. The 5 timng pul Fivin
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a predeger rval . .The pl ur of thir

SubAFaEen AHBE AT Fhe RPELOI8Y PRI et bl A dimgnsertea
f r anen262eacia tdepeqiideariniasrauch t hat the plurality

of second substrate 15 supporting units 244B of the

second substrate supporting
Cylinders 266 are provided in the center of each frame

20 262a of the holding frame 262 of the frame 243A side and
the frame 244B side. Bodies of the cylinders 266 are
respectively joined to the upper surface of the mounting
base 270, and rods of the cylinders 266 are respectively
joined to each frame 262a of the holding frame 262. Guide

25 shafts 264 are provided on both sides of the respective frames
262aof theholdingframe 262, and the guide shafts are inserted
into respective linear guides 263 which are provided on the

- upper surface of the mounting base 270.

30 : After the bonded mother substrate 90 is scribed by
' the upper substrate cutting device 60 and the lower substrate
-cutting device 70 of the scribing device guide body 242 of
the scribing unit section 240, the clamping (holding) of



section 241B of the scribing unit section 240 is

inserted into each respective interval. Cylinders 266¢/03/2007

are provided in the center of each frane 20 262a of

the hol ding frane 262 of the frese 243A side and the wMD031
frame 244B side. Bodies of the cylinders 266 are
respectively joined to the upper surface of the

nmounting base 270, and rods of the cylinders 266 are
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f t b 270. 30 Aft th
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not hgg %@Mﬁetgo %é&%%ﬁ%&jﬁ%gi%i tlvgllxgcah is located

released The scri be subs

10 npuntleve onl 7 iglegitdionly aépnge@cwmrmmtmtaleer direction due

suppes ting dites A4Be Ayiffasacons substrate

supporting section 241B |s 5 transported to the steam
break unit section 280 when a rotating notor 267 is

rotated and Thie spledidlbriaarofudiitmsRetBeht 3846A8s iaS structure
moved. aft er t%hgiscrl bed bonded not her. substrate
h

mount 241 %8n PISEHEAT 13116f Stk ehiled %Hb@l‘ti’%\‘?’é“ent 1 shown

15 suppiar tFimmrenlosex@6pti Bhﬁﬁveﬁetsﬂ:e’hnpﬂﬁ@%ﬂceﬁlml&e@ectlon 280
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B o notohtle SraPEGHRE T SRRt ELod SR d vy T tne
t he shyflambcesk 286t Jéet sopBalyr enluppeirt s seahivoni 286tachment
s ARG Rl G DS SLERRHY o 8811 0 dPflched
st edP vk U8 3. respeotivedy., along the x d:.rect:l_on parallel
to the scribing device guide body 242. The upper steam unit
attachment bar 281 attaches a plurality of steam units 284
for spraying steam onto the mother substrate 91 on the upper
side of the bonded mother substrate 90. The lower steamunit
attachment bar 282 attaches a plurality of steam units 284
for spraying steam onto the mother substrate 92 on the lower

_ side of the bonded mother substrate 90.

Each pillar 283 on the respective frame 243A and 243B
sides of the steam break unit section 280 is joined to the
upper surface of the mounting base 270, respectively. Abelt
conveyor 285 is prbvided on the substrate cari:y-out side

. of the steam break unit section 280 after the steam is sprayed
'ont_o top and bottom surfaces of the bonded mother substrate



does not nove along the Y direction and is fixed. In

the steam break unit section 280, an upper steam unibg/03/2007

attachnment bar 281 and a | ower steamunit attachnent

bar 282 are attached to pillar$5283, respectively, MDO31
along the x direction, parallel 20 to the scribing

devi ce gui de body 242. The upper steam unit

attachment bar 281 attaches a plurality of steamunits

284 FbETER B gt 2R 4 28 4-heThe threkt Quesstaysre i9iprovided
on t heitppesr et s, hendendrd i phheh suhsidat %naosupports
The | o steam unit. attachnment bar 282 attaches

pl ur &W&;‘FSPSQPE% Eh?t%o%lf%l&f Gats BPaﬁieﬁgmgFBam substrate

ont o 9%0he not her substrate 92 on the lower side of the

fonded not her substrate 90. Each pillar 283 on the

respective frame 243A and 243B sides of the steam
break unit sBbeicdirc280g spgednEdtiio behe cc&@v@&@@eaas prOVJ.ded
surf @ﬁ%h%fsJﬂEetfwééﬂg%bgﬁg 249, Ofb%t P§ etr—lu}{gf.*%akg beld section

conveyor 285 Is provide Re-su
si de28Bfig ketsatapprenknalisly sbet same ZﬁO:canJtrg sphed of each

st eafiih$n§PEaVEh 6 QN SE LGR g&ﬂzgg&w%ﬁ%ﬁéq{%éc%% third

bonded not her substrate 26/

10ty onFEPRtER B SUPROr Tigy unhES|RE% oforivelgift sopreypUeho and

W t hno¥&¢ BxXafpl éhrdn sheeiodatde it Circles, and

supports and transports the conpletely cut bonded
nmot her substrate 90. 5 The circling speed of the belt
conveyor 285mr awiedat brsak @ iTubsitaba 280" Ya@Uh St¥fcture

ft t Kk { t 280
gppr%ﬁ??& &9 %ﬁ% stg‘?%“&%lg I%%gtjs,?féeltfoofmeﬁelﬂo‘i{'rf“?ﬁmgl shown
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St eaiPall tin§2Chi@RhRR nit" bﬁ@%ﬂh”ﬁﬁ!‘chlasﬂ%“ezx with respect

to the plurality of steam unit 284 on the upper side. The

gap GA is adjusted such that the bonded mother substrate
90 passes through the gap GA.

The structure of the steam unit 284 is similar to
that of the steam unit section 261 in Embodiment 1 shown
in Pigure 11. The steam unit 284 is almost entirely
constructed by an aluminummaterial. A plurality of heaters
_161a is embedded in the steam unit 284 in a perpendicular
direction. When an open/close valve, which automaticalily
opens and closes, is opened, water flows into the steam unit
284 from a water supplying mouth 161b. The water is heated
by the heater 16la and the supplied water vaporizes into
steam. The steam is sprayed toward the surface of the mother
substrate from a gushing mouth 161d through a conducting



15 in Figure 10. A plurality of steamunits 284 is

attached to the upper steamunit attachment bar 281. 24/03/2007
The plurality of steamunit attachnment bar 284 is

attached to the lower steamunigs attachnment bar 282 wmpg3:
with a gap GA wth respect to the plurality of steam

unit 284 on the upper side. The 20 gap GA is adjusted

such that the bonded nother substrate 90 passes

t hrodgi & Hélgap GA. The structure of the steamunit

284 is simlar to that of the steamunit section 261

in Enbodinent 1 shown 25 in Figure 11. The steam unit

284 is al nosfnedty kalifec bany ranst ed hybsrateisdhgmion removal -
mat efdedticed RGN 8bobY 180onaa 5650) &@%éﬁ@é@@gQﬁ@ daﬂ:ry out

the steamunjt 284 in a per pendi cul ar” direction.
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on the carry-out em’unit

at t abrershta igeciogy | tOTI"Féleallppﬁﬁl $’ee@anynzoheaiﬁfachment bar 281
subsifé gf&ﬂi@éd Ofh M Viddwede \Wieedh (B4t %QQ%chmlsﬁQObar 282.
and 200 is provided for renoving the noisture that

remai ns on the surface of the not her substrate 90

15after the gsifeP itheSBE2YBEAOKGRIdN MM SIHS 3R 000 that
10 90. A steam unit 284 and an

t henpt h t .
one B MOHBEERt EhE SR SHDS hEabe IHHPRAGHAE TBLHE de moved

700 mad0@d b0dthe? 00 rd Bubatrhee tshp@@r&tlhgctmdtbgzgl to a

t he . Steam n|t attachnent. har 281 ar ovjde

. S UR e A PR e 1R ac pggardd “above, (+z
direction) along a perpendicular dlrectlon, when the belt

()]

20 ‘conveyor 285 provided on the substrate carry-out side of
the steam break unit section 280 is moved at the circling
speed at approximately the same circling speed of each timing
belt 261le of the plurality of the respective third substrate
supporting units 261, the scribed bonded mother substrate

25 90 passes through the steam break unit section 280, is cut
into panel substrates 90a and is held by the belt conveybr
285.

_ The substrate transportation unit section 300 lifts

30 . the panel substrates 90a, which is moving or stopped,
- supported by the belt conveyor 285, and mounts the panel
substrates 90a on a panel supporting section 322 of an

inversion transportation robot 321 of a panel inversion unit



15 After the scribed bonded nother substrate 90 that

i's mounted on the second substrate supporting units i8¢/03/2007
noved nounted on the third substrate supporting units

261 to a predeterm ned posittonsswhich is |ocated MDO31
above, (+Z direction) along a perpendicul ar

di rection, when the belt 20 conveyor 285 provided on

the substrate carry-out side of the steam break unit

sect iFUSR X2t thaedoendad imythepesebsitrate 90 passes
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not her subst pBbee2BhnP@AsEasy HHLUBY of REaStRAMBISR g base
I nto panel substrates 90a

nit cti 280, .is cut | C
%nd i3§%r9e¢ gﬁ%f@ﬁ&fﬁéﬁt%ﬁwumn%ﬁe%bem gsubstrate
trgnspmryabbmndaaﬁteﬁ@@id@ﬁﬂﬁOQé bbh%tr&@ébhe pﬁﬁ?%ugftrate
subs WA LS NVl St opped,. . supporte
oy theapepe=ednsbllofdshls "R Ut S T S Hodiag tne

substranepogbatdona mevdl Supporwhich Seactanepod?2 ofheénpanel

vcE S O R Wokad bk Mg, oo
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the gi@ammdreakitiild &8O AL %{# §b4<\2l“lt pgrégg\ég.]pular to

t he untj ng base 270 and tHhHe nounting base
t he @Eﬁos‘f‘ilr%f? Airemisii tof itde avbstyads dm thesdbsiirgcaion.
carry-out device guide 301 is constructed. The
substrate transportatjon device guide 301 is capable
of moving t é‘ti?aﬁ%?ﬁﬁ?%ﬁ?(ﬁ?qqﬂGSFtsﬂG}tmﬁ¢%#ﬂon 300, along
15t r anpyiatetss 30Beopanel frambsi43n 63 deldnd ldinchherhandled 3B side

not rate 90, in the 1Q X direction in parall el

to EI:IE) Vél%%a%moﬁreeaa EﬁFPeggﬁY? 33‘?92@31” E 3ha ehehe Aquwtiga base

devidd® gmiddéhsothpudtingpeapenddouran pallihbe BOPW both ends

dir [ b e i.n the.Y directi In, the

SunSh 18 BLpRIEaT SRERvEahE, BRTage, Ghffhodr +L1dd e o
linearmotors viarespective supportingmembers 304. Inthis

20 case of the linear motors, movers (not shown) of the linear
motors are inserted in the stators for the linear motors,
provided on the respective guides 303. The movers for the
linear motors are attached to the ‘supporting members 304.

25 An adsorption section (not shown) is provided on the
carry-out robot 310. The adsorption section adsorbs, by
suction, each panel substrate 90a that is cut from the bonded
mother substrate. While the panel substrate 90ais inastate

.. 0f being adsorbed by the adsorption section, when the

30 transportation robot 310 is slid to the substrate carry-out

' side, each panel substrate 90a is mounted on the panel
supporting section 322 of the inversion transportation robot

321 in the panel inversion unit section 320.



15 guides 303 on the frame 243A side and on the frane

243B side provided on each respective top surface of 26/03/2007

the nounting base 270 and the nounting base 330 vi

pillars 302, both ends of the sBbstrate carry-out MDO31
devi ce guide 301 slide due to Ilinear notors via

respective supporting nenbers 304. In this 20 case of

the linear notors, novers (not shown) of the |inear

notors are inserted in the stators for the linear

motors, provied o diid esPeGld V@aﬁ%%ﬁ%@: sjgégot%ty?lo in the

nmovers for the I|inear notors are att
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20 fromoblae Rendeqd Hﬂéhﬁﬁnel inversion unit section 320 for the

25

30

next step. Thereafter, the carry-out robot 310 is moved
downward by the up-and-down moving mechanism {not shown)
again and then, the cut substrate 93 is mounted on a
bredetermined position of the panel holding section 322 of
the inversion transportation robot 321 in the panel inversion

unit section 320 in a predetermined state in the next step.

An inversion panel robot 321 is provided in the panel
inversion unit section 320. The inversion panel robot 321
lreceives the panel substrate 90a from the carry-out robot
310 of the substrate transportationunit section 300, inverts
the sides (top and bottom) of the panel substrates 90a and
.mounts the panel substrate 90a on a separation table 341



substrate 90 by the transportation robot 310, the cut

panel 15 substrate 90a is held by the adsorption pads2¢/03/2007

on the carry-out robot due to the suction of a

suction nechani sm (not shown)-.15After the entire MD031
carry-out robot 310 is noved upward by an up-and-down
nmovi ng nechani sm (not shown) once, the cut substrate

93 is transported to the inversion transportation 20
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hol di ng section 322 of 25 the inversion transportation

robot 321 in the panel inversion wunit section 320 in

a predeterm fibd phatd holidiegnexdctsiap. 322Anof Nt@kSiiGiversion
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section 300, inverts the S|d%s (top an ottom

10t he PARePEstiRtivfessbon WrrnsrRUitslathegmtel321.

substrate 90a on a separation table 341 26/03/ 2007 -

157 - MDO31 of a panel term nal separation section
340. Thus, WHEE ing donsbespapglieihstetes f0a mounted, by
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band R IR smstelidd At neoaflR BUBLL P BYE bYuh ypagsired
respeettian arenubotl boelyhawism 0B4210h328 dfs tfwvided in the
| NV QYS9 +iyf B@SQQ%?:&% r?{dg;%%g)?/’@&e SN 12698341, as

panel substrates
shown in Figure 49, whereby the undesired portion removal

mechanism 342 is provided by an insertion robot (not shown).

In the undesired portion removal mechanism 342, as
shown in Figure 49, a plurality of removal roller sections
342a is arranged with a predetermined pitch along each side
edge of the separation table 341, each of the plurality of
removal roller section 342a having a pair of rollers 342b
facing each other. Each roller 342b, facing each other,
provided on each removal roller section 342a is energized
in a direction so as to approach each other. The undesired
portion 99 on the upper side of the panel substrate 90a of
the substrate and the side edge on the lower side of the
panel substrate 90a are inserted between each rolller 342b
by the insertion robot {not shown). Each roller 342b rotates
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the inversion transportation robot 321, on the

separation table 341 of the panel termnal separatiopg/03/2007

section 340, for 15 exanple, an undesired portion 99

of the panel substrates 90a +sl3%eparated fromthe MDO031
panel substrate 90a by an undesired portion renoval
mechani sm 342 which is provided in the vicinity of

each side edge of the separation table 341, as shown
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Each roller, 342b rotates 26/03/2007 - 158 -

onl &?W%rﬁlﬁq a5 subsifates ﬁéepgﬁ&deeuﬁet e&eé other is
Is curserted between each roller 342b. The pair of

rollers 342b facing each other is set such that the
rotating directions thereof are opposite with respect

i5to each ot hMenAsade:mrdéxBedn&;t&h@vesubhemﬂdesga edor which

por t4i a can_easi| renove .
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20 subshreke pfz@va.‘@ﬁscgtep and adsorb the bonded mother substrate
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90, the plurality of adsorption pads 221la provided in a
plurality of adsorption pad bases 221 of a positioning unit

section 220 according to Embodiment 2.

Fourclutches of afirst substrate supportingsection
24;A and a second substrate supporting section 241B of a
scribing unit section 240 release the coupling with a driving
axis such that timing pulleys, which cause each timing belt
of respective first substrate supporting units 244A and
respective second substrate supporting units 244B to circle,
"do not rotate (hereinafter, this state is referred to as
"clutch off"). |
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| ar ge-si zed gl ass substrates are bonded to each ot her

i s

cut. 15 When a bonded not her substrate 90 for :
whi ch | arge-sized gl ass substrates are bonded to eacﬁ6/03/2007

other is cut into a plurality 9 panel substrates 90a mpg33
(see Figure 18), a plurality of adsorption pads 221la
recei ve the bonded nother substrate 90 froma
transportati on device (not shown) 20 in the previous

step and ads#iliht hkebohdbdheptddy, sasbshoaneindBigthe 50, the
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and a s cond substrate supporting section 241B

Sscri BRAGSuRFt TRECPPEAT22D118| bRtk FeRtiuptithg Mﬁth a
driving axis such that timng pulleys, which cause

each timng helt respective first substrate

supporting dﬁ??ﬁ %ﬁé%Faﬁ%sé%“?@%ﬁ@cFFgBrgeﬁﬁnﬁlPlurallty of
subsedatepsippopainganast 22244Bhiiohchbilie, thdobddied mother

r ot agglﬁé{féf(% Bﬁf %m%ih%té%‘%&' 3 %{%Phg?ﬁ@m section

"cl ut
10¢| ut 2Hbk igr f, s ’Q@t g lpfwrai i ifggure abOyp t fed-fowstmoving device

subsizal e S4PPLPLE1 HY éfCtth%ng%%%@ﬁanogﬁ'{ 0&%;@&1}/& tlbY the

the scribing device guide b

e secon

subsR Y%L 9 forad sy riden mdzmtl redessedsubsdr ghe bonded

car mptHeSi SgbsPHate VRl tis dhoddCeOsht QR nﬂlf@ﬁ U substrate
section 220. Thereafter, as shown Iin Figure 51, a
pl urSHARSF MY SETA F#lBad bases 221, which hol ds

15t he bonded nother substrate 90, lower in the first

1A in a state

substrate s rtin t|on 10 .24 of
wai ti ng, byxgﬁp 5£$ 9% %DVP%% EQ?ﬂﬂgdqgﬂPthersubStrate

Ads<9|0pi’$ ounftedhen bﬂredﬁﬂrﬁﬁtd‘mj’st&la&&t mibpobym@%ectlon 241a
El ur ?xéi tt¥1e0ffo%q:s lR.}tc% dé 1% 1rs dﬁbsagga%g esupporting

section 241A and the second substrate supporting section
241B are off, the first substrate supporting section 241A
slightly moves, together with the scribing device guide body
242 and the second substrate supporting section 241B, to
the substrate carry-in side, and the side edge of the bonded
mother substrate 90 on the substrate carry-in side is
contacted to‘a plurality of reference rollers 223 provided

~in a guide bar 225 of the positioning unit section 220.

After the side edge of the bonded mother substrate
90 on the substrate carry-in side is contacted to a plurality
of reference rollers 223 provided in the guide bar 225 of
the positioningunit section 220, the bonded mother substrate
90 is pushed toward reference rollers 223 of a guide bar
226 bjpushers 224 of a guide bar 227 of the positioning



not her substrate 90 is nounted on the first substrate

supporting section 241A. 15 As described above, whilesg/03/2007

t he bonded not her substrate 90 is nmounted on the

first substrate supporting sectleh 241A and the four wMDpO31
clutches of the first substrate supporting section

241A and the second substrate supporting section 20

241B are of f, the f| rst substrate supporting section

241AY % &L Bogetther sifenedge ¢ér fhenonded mother

devi cseztt@tlrde ebE:Iﬂyn t%ﬁg@i@e bE.tf-‘ ﬁi%&%{)@?ﬁﬁ?éﬁé@tt% the reference
suppQri.n i on e substrate carry-
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s ubs modhe rOatont 1t dnise sohset pabEtE@ﬁédwlﬂzIﬁlrﬂﬁhé ¥iZ8t substrate
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section 220. After the side edge of the bonded nother

substrate 9 b r
cont act ed tcolra@g‘%%?gﬁlf )S/tthre Felf O hee%r?éuéijer%ofnf’eh%rfé@smate
pr ovPAeBoVard hehgureEepamce 26 Liers 122 Hoxf tilonigwjdenbar 226

sect bppebrd ez Hyrded gﬁaﬁgeba§u@§'§ r%feerb %df}t&b%q%% unit

t owar d reference rollers 223 of
push%‘?% 9260 & §hraeeHar Wl%thﬁlf@%%tlt@heﬁ@f the first

26/ 08UROTA t €l GAUppoYRARY gabtleﬁmma%aotha%écnﬁ §h9§trate
bonded , not he substrate 90 on the ¢

edge e
bar ?‘g%plrhc E5ht 88CERCPo 24P r BFer S 1tBEI e?lIZBZS SUbStrate
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not b | 0Si ned wt he fir
subgsférvé']'t%(eé supporgyn% gec (% esz,&'o tS S§5F’1t8| ﬁﬁpportlng

15 yni tsesEGoOnOR4 PRO. Affteer Ehétlemdedmeophsh sfbdtheteonodd moved

20

25

30

f
oF e e RaReh sk bl bk aEtARES s hfRER DS 40 15 to
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When each side edge of the bonded mother substrate
90 is clamped by the clamp device 251, each side edge being
perpendicular to each other, each clamp member, which clamps
the side edge of the bonded mother substrate 90, lowers at
approximately the same time due to the weight of the bonded
mother substrate 90. Therefore, the bonded mother substrate
.90 is additionally supported by the timing belts of all of

' the first substrate supporting units 244A.

As shown in Figure 52, when each side edge of the
bonded mother substrate 90 perpendicular to each other is
clamped by the clamp device 251, and is supported by each
first substrate supporting unit 244A, the four clutches of
the first substrate supporting section 241A and the second



supporting section 241B are off, the first substrate

supporting section 241A noves together with the 26/03/2007
scribing device guide body 242 and the second

substrate supporting 15 section&dlB. After the bonded Mpo31

not her substrate 90 is noved to a position where the

bonded not her substrate 90 is to be held by a clanp

devi ce 251, the side edges of the bonded nother

subs tSUsE 130 qar guRd Aitplett bye ¢ o | a#qud@fi dde25criddng unit

Wen aah o3 %oeg% 8bupiEq bandgel et %itsr 8hénh 9%t the
is clanped by the clanp device 251, eac e edge
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;ubs %t% %&ﬁlom&rs at gﬁfOXlﬂHte the sane tinme

due tOPCHE fﬁRPQﬁt%q%ﬁ% ﬂ@&4?§“ﬁ6%ﬁﬁﬁeéﬁﬁgﬁ?ﬁﬁgter this
90. Thatef asereffeerbandedasotbentsnubshrate 90 is
additionally supported by the timng belts of all of

the first substrate supporting units 244A. As shown in
Fi gure 52, mhéneea¢heyﬂmmnuhﬁntﬁhdmeof3®hb0ﬁdﬁ§t substrate

ot hsﬁ%agmﬁgt%@@l&e&m%gagliﬂg o%%fQuBLEE t%%&ppomng

| anpe device I's sup
10 eachseﬂ%@tl %%%tar@t ensuplp@rscrmgom tdezmim guhéefm;iy 242 is

cl ut S r sect i, an
SotiShEs sk, e RubsrSthskiohy- HDpAAY I 6 kA e at o

subsEFedeterpheedi PosSekan gibomighe gite sddeniofg thei bonded

SECtm@Ehéﬂos@Eﬁﬁ&tl@'ﬁﬂ diP ke ﬁﬂ%ﬂéﬁ:ea@a%@u%tt Bihe the
s, which cause each timn

h
E eg p‘é%‘t‘in%fggmg?’rea ERats 20 §GﬂBSrcf}rq‘%'§P%PY%h?4%@% gevices

15r espactd mmmhﬁ dS.ht@‘zﬂ:liahe SAIDJE)Qfét Nep #id1S d@44Bet 88 and
tate.is referred to.3s

|
ol i SRR OPRAEE) IRE 1o BROVAABE BF e SrBhs device

subgtuiatee bcsimmzl rngveealom@ Hd Asaritb ide &ederdguide body
sub u ction 242B are

¢4 ST PRy $aT EShs TedlTol rifigabtire a rixst
subﬁme@dﬁr rry&-rﬂmasdd@ SS?&:(&B‘.I tad igmmentamark, respectively,

20 provided on the bonded mother substrate 90.

When the scribing guide body 242 slides, the first
substrate supporting section 241A is slid to the substrate
carry-in side and the second substrate supporting section

25 241B is slid to the substrate carry-in side, and at the same
"time, the timing belts of the first substrate supporting
units 244A of the first substrate supporting section 241A

and the timing belts of the second substrate Supporting units

244B of the second substrate supporting section 241B try

30 . to move the bonded glass substrate in a direction opposite
to the moving direction of the scribing device guide body

. 242 at the same speed as the moving speed of the scribing
'device guide body 242. Therefore, the bonded mother



predet erm ned position above the side edge of the

bonded nother substrate 90 on the substrate carry- OUbg/03/2007
side, the bonded nother substrate 90 bei ng cl anped by

the clanp devices 15 in a horizoetal direction. A MDO31
first optical device 38 and a second optical device

39 provided on the scribing device guide body 242,

nove al ong the scribing device guide body 242 from

r espedRSeraks PP dgepositmiones aftusaphertmiddmsther substrate

al i gryepbmARAK HNG By $86 WL &%GE‘EQ& 'Iaréﬁnd I the bonded mother

respectively, 20 provided ont

substFeREE e WSt AbSE cTRRPORL i ki ’%deilztiagsbebl‘é% 2le of

t he fUHeStflﬁéi&)s&ﬁ@ﬁ@ré&@p%ﬁp@ﬁt:‘?ﬁ&thﬁﬁltgdféhhso%l ithe first
go the _suybstrate carrégln si de and the second
su

bs MRS TS SPPPRG TS TR DEn ZA BacLthg Eoning belts of

substthet e:emmrdysmﬁsﬁrdee aippatting SAlEs 144.of hﬁ'te second

tim the first subpstra upporting units

Daan P RErate, PubBErbLEd op RO TR or B RVEEETH b Posifttn Tubbed.

and the timng belts of the second substrate

supporting u t S

supporting sgg%lon8%%%% % 958 %%%g$e ?ﬁ oﬁ&ggur6d first
10g| as3ligpwepsitmarh aau?dlse@@nldonl@gpmsmtematlo tthe ipviligation

di r egticpR Bgndélﬁnéﬁ{éx_bé@@sgfé{f&go 't?ﬁi%%scr@%ghéhlrectlon

the sane speed as the noving spee
devi 3ECRGi dBehS¢Fiding ﬁﬁ@ﬂé’ﬁor@l@%ebmd%ﬁz m)th@r starting

26/ O3d 2007on -ofl &+t iNGOBde %&ﬁé@%t@l@l‘jgﬁﬁsf‘f’étw@ -and the
Thus éhe bondednot her substrate 90 remai ns he
t he <& RRRLE5PE gHEtERE BbRdeended H@th@uﬁgbﬁatréte 90

1590 ieral e@leup@wae@lybantbgeisaﬁwﬂabebkscgégmé dé{afce (not
f|r§% subftb%b %ﬁ grt Fg L 2 t he flf% od b
substTale s g s8Rt oh "siafante G Beimon §uperrSed by
of tthee csleunpmﬂanilmat zauelguapmtm@ntml@taaﬂa% shskleon the
por s L S RURR90N. e RN RN MO eng acvice
capthér @gdf ithet lower asulysimemte narkt angl deadard 7al aganeated in

20 mar Iii‘net)t‘ﬁﬂrgﬁlt:llaﬂtcio%_les;_)omiinc_:; to the inclination of the bonded

mother substrate 90, and at the same time, the scribirig device
guide body 242 ismoved so as to cut the bondedmother substrate
90 (whichisreferred toas "scribingby linear interpolation”
or "cutting" by linear interpolation).

25 |

_ In this case, each cutter wheel 62a facing each other
is pressed so as to make contact onto the top surface and
the bottom surface of the bonded mother substrate 90 and
‘rolled on the top surface and the bottom surface of the bonded

30 . mother substrate 90, respectively, so as to form scribing

lines 95 on the top surface and the bottom surface of the

- bonded mother substrate 90.



of the bondednot her substrate 90 with respect to the

direction along the scribing device guide body 242, 76/03/2007
the starting position of cutting the bonded nother

substrate 90 and the ending po¥é8ion of cutting the wM™MD031
bonded not her substrate 90 15 are cal cul ated by an

oper ati onal processing device (not shown), the bonded

nmot her substrate 90 being supported by the clanp
devi ce 251 | A1URErF3ciit &l ddearan osedoon Thrte dasyhich the

of t heranat AbtRe: ShBQtH‘@@@rl§ ﬁhﬁbb%&@dwEh@@e@%ﬁh%bstrate
60 and the | ower substrate cutti n%adew ce are noved

in 2GYRReTE IS SECTOARC GALESHBRBI et%"FhJe“S’rR:ﬁ i Hag igFribing
of t heneorstecbn rﬁﬁdl'ersmséﬂgéeOQO,th@n(i'e@beU&G_v%a%ur panel

i me, ribj devi ce ui de body 242 is npved_s
5tas tS uf:o%t(at rf%"r%ee Sb%ﬁ%g%&%}e%?ggllpa?gc\{egd:o( wHi cﬁh?sf"ur panel
ref esubdtiratas '99er iflriong thye | bordedi nbehgsl aﬁbsnrater 90, by

cut i | Latd on) 25, LNt as
eachbc%tgtséggv\gﬁea[ﬁe?%g %g:trzolgl%ga%tétac o RepoRde H Jecgl upstrate
as t 80nak@ rutiae that Guthertw‘tpegllr&‘%cefahhie umr substrate

bot t g8 uh a@@v?éetgﬁ Qﬁﬁd%ﬂe”EhQ%ErSHHQEEaE§ 290204 o upper
roll ed on the top surface and the bottom surface of

10t he PBRIEHAED FetHEHT ARsteat0 90, respectively, so as
toformscrlblng lines 95 on the top surface and the
bott om surf bonded not her substrate 90.

t.he
26/ 03/ 2007 g’?““f@d@%@ﬁgﬁﬁ@%@ﬁ% 99 5 agramexample, as
shovs ngwia ﬁfj &t:e_gwir? &3, ch:ddﬂw%o mmfiw@sobaﬁélfgbsbrt@bees 90a
i's sypporte t he .second_substrate supportin
sect#géri Afléng%ethwcf H&DESr %I‘ret%éogc?igﬁlﬂgth Uppegrguide
15 on egzhl gi5@eamidigbeciovde gueskechite2sDur Tpan@ht{-}er wheel 62a
sub t der t cut
panstfi|f %sub?&)%gi %@%ﬁpg#‘?g%%ttﬁ% Sonaed’ ta}?eq’ Hs]lﬁ bsqq:r%':fr wheel
GRp qff ddwi Agwes substrmike cudmtiagt demiocet e boadpdessed
nDt hey a%ugétrﬂaﬁ&ee co%@a@@daﬁﬁ |Ld g d B8 ohidt ERE MEEleRR0F the

of the upper substrat
panel substrates 90a in order to cut four panel substrates

20 90a from the bonded mother substrate 90.

In this case, vertical cracks are created, by the

cutter wheel 62a of the upper substrate cutting device 60

and the cutter wheel 62a of the lower substrate cutting device

25 70 on the part where each cutter wheel 62a is respectively
pressed so as to make contact each glass substrate and rolled

on each glass substrate. As a result, scribing lines 95 are
formed thereon. Protrusions are formed, with a

_ predetermined pitch, on the blade edge of each cutter wheel
30 62a in a circumferential direction. Th_us, a vertical crack
' having about 90% of thickness of the glass substrate in the
- thickness direction is formed on each glass substrate. |



cutting device 60 and the cutter wheel 62a of the

upper 10 substrate cutting device 70. The bonded 26/03/2007
not her substrate 90 is, for exanple, as shown in

Figure 53, cut so that two panelggsubstrates 90a are pypg3q

cut into two lines in a direction along the upper

guide ‘15 rail 252 and the |ower guide rail 253. The

cutter wheel 62a of the upper substrate cutting

devi ce 60 anel smu:mg eethbdels e(ﬁ?_acbivélng dppieired to cutting

subs t dey 199 A 655 to,.make
S0 AU 03P I 67 Sap A8 o TR s
substap@pe@lgga:q th@pdesend; menfta@n ﬁﬂreekcsubsmg akeébod using

20 9Q4.l g@{p&ﬂ%&?ﬂﬁ@ﬁu&% %rme%f%%L.Lb Qibfgtiltﬂéﬁ scribing

case, verti cal crac s.are reat cutte
SwheelCutgrof et e, uppdiagondt paiet cfmitﬁerig Q;e\ﬁi CQéltG@l" wheel),

and KVBQCHU%E%&b\@QeQJheﬁzﬁoQ&e&hﬁo'tﬁ&‘@r sBREEREE 90 so as to
device 25 70 on the part where each cutter

cuttin
wheePeB3adicat Lk FReregetie Pﬁ?%‘é‘é’é‘a fepcgofi thergreibing cutter

cont aft tRaChogled Smetibst r aligs arwkd add.ed on each gl ass

substrate. As a result, scribing lines 95 are forned

thereon. Protrusions are forned, with a predeterm ned
10pitch, on tiwher adeibdgey of mmclnoptaﬁcElbo\Mte»ei sebfédas of the

. : h
o RS TDTRT Abo RARR U0 s D oo B0 b, S smown
in thIeFlghrel{iﬁess Fpimmead .| oﬂi‘hesﬂfanmm@ (imla@u:!irggloasishe bonded
SUbsﬂi&Eﬁ@r s%%/sf&%%%olo %‘%41:116 %QQ% é%§£%%%3%1 %leeased

is effectively applied cutting
substiatkorgtpd mathen ypabstrate 1R i by B9erbed on the second

15 aCCiNGdi@ NPPIaSeRy ol QﬁaBt hgnachibkNE same time,
met hod _usi n e cuttér head includ |n% a nmechani sm

for SAHY ahl ﬁhaws‘éhpbf%gr slafcheinites g1, the Hogmpdgsubstrate

POI NfupBdritangOked et e418hael kurnehi hescribes the
bonded not her substrate 90 so as to periodically
change the pressure force of the scribing cutter on

the bonded whtbeafsubstrai esROwn in Figure 54, the second
20 substrate supporting section 241B, on which the scribed
bonded mother substrate 90 is mounted, moves to the substrate
carry-out side together with the first substrate supporting
section 241A and the scribing device guide body 242, and

the second substrate supporting section 241 is moved to a

25 position on intervals of a plurality of third substrate
- supporting units 261 which is arranged with a predetermined
interval in a 1lift conveyor section 260. As a method of
forming a scribing line on each side edge of the respective

four panel substrates 90a in order to cut the four panel

30 substrates from the bonded mother substrate 90 by pressing
o so as to make contact the bonded mother substrate 90 and

. rolling the cutter wheel 62a of the upper substrate cutting
'd_evice 60 and the cutter wheel 62a of the upper substrate



10 When scribing of the top and bottom surfaces of the

bonded not her substrate 90 is conpleted and the stateyg /03/2007

shown in Figure 53 is forned. The cl anpi ng (hol di ng)

of the bonded nother substrate &) by the clanp MDO31
devi ces 251 are released, the bonded nother substrate

90 is nounted on the second 15 substrate supporting

section 241B, and at the sanme tine, each clutch in

t he famitiglgutielivei 16, of sichebsegonetisodsin Edodiment 1 shown

suppqr.t ion 241B is.turned off. Thereafter, as ..
Showa ) i Branie s iehd o ALt Seop opapll s1ivn 22 ragure
supp@dt igap beefifent24eBy agp lilidctp tine sebsitbetle dudrtded system

nDth%Ecggg§hgaEg ﬁﬁbhﬁiﬁgﬂﬂtfd’ noves to the substrate
carry-out side together wth ihe first substrate

Ssupporting section 241A and the scribing device guide

body 242, anghetfeusSeCond cxURSL Al SuBNPPRELT N &SR units
241 is.mpved to a 25 positign on intervals of a .

pl ur 8P1t ¥SoPTTRPPEIs dBsithgt d1EuERBVENRE SCtdons260 with a
wWhi chrédeteranged i tdrvaps edakepliipeditiynderMaird Budstrate

i f tion 260, t f form _
scr i BURCTYHAS S LHL Ao s Hehgh o8t & (o P Germpodod via the

10f ourpjphhets B tasatsdowW@Dan Riguder4s csweh dHwet fthier plurality

panel - 3 t m.t he bonded _not he bstrate
B0 b5 predihy SabERLaEg L IpRorbIRe Sl Pl 2Bl a2 ThE secona
not hetbstinste asepPOrbhng settioy RMABcutf erhevheetribPag unit

of t fh aubst t [ t.
Ol 1R RAER 08 A4 El 0, o £E00, P, iprvan. s
165 ShaWm3inc ftigure db¥i cdbro, phusakity ngfnetivoyl | aubstrate

15 Enbadigiitt ihp o s 261 RiOUradJea MG trntdthEef &ls of the

20
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fromthe one shown in ﬁ%gure 53, can be effectively
appliEPF e SUHRG Rl cut3dIRy syRtdm reeebyeli hget gcribed

EnbadintRia métherTBapBtvadbki ¢, Aird Hdsd tSWhRld dkow the face
g uni is arranged in the |ift conveyor

su tin ts. 261
Seg%%{)r:‘:%§%ctqﬁi §L§bstrate supporting units 244B where the

scribed bonded mother substrate 90 is mounted.

i The scribed bonded mother substrate 90 mounted on
the pluralityof substrate supportingunits 244B of the second
substrate supporting section 241B is transported to the steam
break unit section 280 when a rotating motor 267 is rotated
and the plurality of timing belts 26le is moved after the
scribed bonded mother substrate 90 mounted on the plurality
of the third substrate supporting units 261 is moved to a
predetermined position, which is located above, (+Z
direction) along a perpendicular direction due to the drive
of the cylinders 266.

In the steam break unit section 280, an upper steam

-unit attachment bar 281 and a lower steam unit attachment -



predetermned interval. The plurality of third

substrate supporting units 261 is held by a holding 26/03/2007

frame 262 via the 10 pillars 265 as shown in Figure 48

such that the plurality of secbé€& substrate MDO31
supporting units 244B of the second substrate

supporting section 241B of the scribing unit section

240 is inserted into each respective interval. As
showP3d™h 28%yare sbtachedpterailiagroz@hiadéngubberatdirection

15 supppafam;ey l%btﬁlezﬁérh.ﬁlﬁbrcﬁ‘i&% §H§5‘e tblaﬁﬁz iff? The upper
faces .of the espective timn elts 26le, i C
r eceilFEYHEN %Erar h“mgarnﬁ%éﬁt@%@tsr%t@‘%héﬁ@f steam

posi undrtead2bel ovrt Hgrdpoey SfedhorsRcend sUbBLF A @strate 91
scri bed bonded not her

t ts 24
LubstrarB¥atbpe? Sl Ut Wil nodhepoABsathathoro. The

substoats 90eamunthéd antatltmeept ubai:i 282 it 1sadisdd & @lurality.

supp i sec
suppgﬁfﬁﬂr%mgﬁ:lt%o%é‘ggfg por %n%)%tc{’ﬁg‘%flgﬁrﬁumtrate
br eaR2ufnt tbeciomrzsbdwm ’ehee cbenderd) muwther 26ibstrate 90.

rotated 25 and the plurality of timng belts 26le is
noved after the scribed bonded nother substrate 90

10mpunt ed on tHe prEFALREEPasd pRdhchbedit iobyeyare285 provided

Supper thagubiits t&&h xSy HMes d0o 8 +hR AR A1 aﬂ&?nlt section
posi é(g which is | ocated above, (+Z direction

al on{‘; 15 PR ERPTOXIMALelVoRh e rame cikslipg\apead of each
of tthieniny iedar 263@607F! ﬁhéh@l@f@ﬁﬂ%pr@@&w%sﬁ%ﬁth% third

280, L URRe! stean% uni t ttachment bar
| owet &t e U RPP]EFARH ?@P&S?E(ﬁﬁe llffb%onvmfﬁo and

15 par r8E=salie aymemhmdlzaytmrt Iwaeaﬁa:ml eng tme s)érlbed bonded
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d|r I tothes eV|ce de )
o S Adbfe U Wnddiy ORI Y Sepgifeak unit
attm@ @B@r.al ity of steam un| ts 284 for spraying

steam onto the nother substrate 91 5 on the upper side

of the bonded nother substrate 90. The
An air knife 286 is provided on an upper steam unit

-attachment bar 281 on the substrate carry-out side. An air
knife 284 and an air knife 286 that are similar to the air
knife attached to the upper steam unit attachment bar 282
are provided on the lower steam unit attachment bar 282.
Thus, after steam is sprayed on the top and bottom surfaces
of the bonded mother substrate 90, the moisture remaining
- on the top and bottom surfaces of the bonded mother substrate

- 90 is completely removed.

When the steam is sprayed onto the top and bottom

| surfaces of the substrate 90 where a scribing line is formed,
the heated moisture infiltrates inside a vertical crack of
each scribing line, and the vertical crack extends due to

the expanding force. As a result, the substrate can be cut



| ower steamunit attachnent bar 282 attaches a

plurality. of steanunits 284 for spraying steamonto

the nother substrate 92 on the |ower side of the 26/03/2007
bonded not her substrate 90. 10 Tke circling speed of MDO31

the belt conveyor 285 provided on the substrate

carry-out side of the steam break unit section 280 is

set at approxinmately the same circling speed of each

ti m righssle. fanetdont b olladal 28y .of the respective

third substrate supporting units 261 of the lift

conveyor 260 and 15 noves in synchronization
therew th, aWBephEre&qdieehbraded mothry sss¢medecdQasses

pass Q&rblﬁlgﬁuﬂlﬁb theast BRELRM&Ke Walchk 1 opesdd O ri:h%sgoné@d mother

ir 6 is provided on an upper steamunit

2
at t a@ Fa 8r 29845 ot N et éué’ﬁFF?Ieat%ﬂd%nd/trﬁld by

air tkei bel284oandyan 2a8s.knife 286 that are simlar

to the air knife attached to the upper steamunit
attachnment bar 282 are provided on the | ower steam

uni t at t achnigméen bdve B8AdedThostheafdtrststaaanpo 9955@52@3/ athrough

on t S CES t.he
Subs ! Paraos0 STk RATL MICARERRRT, The D qlepEp SRy Botrate
10pot t BPnisurdtadato af plwmea bt od H’ﬂﬁd‘ﬂesubﬂbsatm ©0a90 Thke panel

conpseb et ¥at &R Mhen, the ﬁ&ﬁ@ Sarb%l%f %ﬁ 0%33%8%'5}%@ by

top and_ bottom 30 surfaces strate 90
a scri®Ped bt sorvexen éBReare Lifdedcay shenprangpartation robot

i nfidio atans A8 R IRT tdxﬁaihéfp%%‘élofsupﬁégﬂlﬁﬁf sRR9on 322
line,_and the vertical crack extends d

expa%?ﬁd“’fvcﬁrééon&raangr%%m@tl‘?‘h€°§BE§2rla%lé acanek igyersion

1526/ QA ADGectiok6B20.MO31 (above, function of claim
23). Wien the scribed bonded nother substrate 90

passes through the steam break unit section 280, the
bonded not h&he ﬁlmmdmtt&‘a%pio&t@ttthohrﬁdbdlﬂﬁeh of the panel

SUbSitnrv%tr%io%oﬁng sggltgo%yBZBh%egg&%egogﬁee&ypoermeﬁ substrates
90a frorﬁ the transportation robot 310 of the substrate

_'20 transportation unit section robot 310, inverts the top and
bottom surfaces of the panel substrates 90a,‘ and mounts them

on the separation table 341 of the panel terminal separation

section 340.

25 Referring to the panel substrates 90a mounted, by
the inversion transportation robot 321, on the separation
table 341 of the panel terminal separation section 340, for
example, an undesired portion 99 of the panel substrates

_ 90a are separated from the panel substrate 90a by an undesired

30 portion removal mechanism 342 which is pro{rided in the
Vicinity of each side edge of the separation table 341 as
shown in Figure 49, the undesired portion removal mechanism

342 being 'provided by an insertion robot (not shown}).



When t he bonded not her substrate 90 passes through

the steam break unit section 280, the bonded nmother 26/03/2007

substrate 10 90 is cut into a plurality of pane

substrates 90a. The panel substk@ies 90a, which is MD0O31
novi ng or stopped, supported by the belt conveyor 285

are lifted by the transportation robot 310, and are
nount ed on the panel supporting section 322 of an

i nversion transportation robot 321 in a pane

i nversion 1%hendbsecdtd®lnddbdedhepbA¥8aSIWstrate for which

tran§E&%%§tkﬁp1{%69t 321_of tae panel inversion unit
sect i o 320 VeSS ThePpafer toratyaer - gdendegubstrate
t he thoamegpiartt &t fHereobobtBie substithe tedhstd ab@b2fed and bonded

' it ti bat . 310, i t he
Tnd Borron ShakReah R <ihsrrtrer Soatighmotner

i0

mountybshsatesnaraecenbanadi and t std ekl bmofeddie qianral, other
termipah $REARGLHOD 53661100, 340. 25 Referring to the

panel substrates 90a nounted, by the inversion
transportation robot 321, on the separation table 341

of the panelrier BuBalkraeBar@it Qg et Pon 340 fQcording to
exangle an undesired portion 99 of the panel _
subsPPRYEETe 2 e Wi RERRP T AoMerkdopakals delsst dgseribed
90a diyows witde iRk ard iU ual tesani sm 342

which is provided in the vicinity of each side edge

of the separation table 341 as shown in Figure 49,

t he undesi r eEmporiimemtr &roval nmechani sm 342 being

provi ded by an insertion robot (not shown). 26/03/2007

- 168 - MDO31 The substrate includes a bonded

15 substrate fé#erafinaftepot her substrates avethngdedytbem 400

20

25

30

each Qb n gt BOBREY SHOSE o gh different
nmot her sqt}gltg?at_es are c%ﬁn%i%teo% 5%% %%%]eégﬁ: g STEAcH Will be
ot hélescaiped ¥ikbkaglfexepser aveFignrehi 66 hot Adr

substrates are conbi ned and stacked on each ot her,

ot her than_the nother substrate.
Figure 56 is aperspective viewschematically showing

the entire cutting substrate system 400 according to
‘Embodiment 3 of the present invention. In the present
invention, the term "substrate" includes a single plate,
such as amother substrate cut into a plurality of substrates,
a metal substrate (e.g., a steel plate), a wood plate, a
plastic plate and a brittle material substrate {e.g., a
ceramic substrate, a semiconductor substrate and a glass
‘substrate). However, the substrate according to the present
inventionisnot limited tosuchasingle plate. Furthermore,
the substrate according to the present invention includes
a bonded substrate for which a pair of substrates is bonded
to each other and a stacked substrate for which a pair of

_Substrates is stacked on each other.



The substrate cutting system 200 according to 10

Enbodi nent 2 of the present invention has been 26/03/2007

descri bed above with reference to Figures 43 to 55.

<Enbodi nent 3> 15 Hereinafter; B%ubstrate cutting MD031
system 400 according to Enbodi nent 3 of the present
invention will be described with reference to Figures

56 to 62. FigQure 56 is abperspecti\_/e Vi ew
schemat i cal |y shd¥ n§PPobr2 e eWEFiRd cSVELRR SfbdheatRresent

syst @nm&i?nnorﬂimgei@npﬁﬂpOdhéﬁﬂh Pafell Q@SR (bonded
i nve n the present _invention, the term ]

"subs@ti’frb z%{% §aﬁenc?|r‘]’§d§§583§?’naﬁaeg at 8% asEr’:ﬂ“‘b@ E¥biHedevice
substisamengdacitnredafpburalpdir off gubskr auBstradef@lded to

ubst.r . pl a d_pl ate, 5

P e ePe e, a ARy AN de BuHEREARLE Fiondedbubstrate
a cépanitsBLAY thaated,) arseriitohguthersusistatat entihth@ system
gl aS&cc%HEihb_aES)thé_@ﬁ@égﬁt i eéﬁ’:@éﬂ r %tr%nﬁg&g;ggr:&ge# glother

t he gresent invention I's not limted to su 9
pl at WPRLFEREr ABr €07 vhich ppshait ofdeuiinglass Isabstrates

presept hbnaeat tenehBk! yges- 30 a bonded substrate for
which a pair of substrates is bonded to each other

102nd a stacked substrate for which a pair of

substrates iBhest atbsdraneeantt tatder sy266R3/407accoddhg to
- th ubstrate cutting system of the present .

| nvenroddngdf sHAd s Aaire S YR S0 Pho e P ERGRiment
subst rexeeportdaspthy pabstyatersapbofguingcayeiad 20 in the
devi i e air_of gl ass . .
subs%?oasféelzat{%%egqrg& 59%%%%"”0 h%?(,:o% lp?%rg?if:vb%ﬁalment 1 is

15 panereRhissd Wi th a(Bivatoh tmubsppateing devdispl2yipEnkbdiment

are £u b rat | t c [
the pr E;lgn%‘ I’lsﬂ\%reeﬁy i n,0 %f ?%?# %ﬁ%fﬁ%ﬁydezl rrgtsﬁe?gé Udthhd & the
substibitErad® ¢ek t g ens hepaceoslingttirimippdiment 3. The same

subsiehtled® inS FAQRERM 5%60 s8aGReAt PR Embodiment 1 are denoted

by the same reference numerals as used in Embodiment 1 and

20 the detailed explanation thereof will be omitted.

25

30

In a substrate cutting system 400 according to
Embodiment 3 of the present invention, description will be
made by referring the side where a first substrate supporting
section 420A is arranged, as a "substrate carry-in side",
and the sidewhere asubstrate carry-out devicé 80 is arranged,
as a "substrate carry-out side", respectively. In the

- substrate cutting system 400 according to the present
invention, the direction in which a substrate is transported
(flow direction of the substrate)} is +Y direction from the
substrate carry-in side to the substrate carry-out side.
The direction in which the substrate is transported is

perpendicular to a direction of a scribing device guide body



10 The substrate cutting system 400 accordi ng'to
Enmbodi ment 3 has a structure simlar to the one in 26/03/2007

Enbodi nent 1 except that the substrate supporting
device 20 in the substrate cott¥fg-system 1 accordi ng MDO31

to Enbodinment 1 is 15 replaced with a substrate
supporting devi ce 420 in Enbodinent 3, and a

pIuraé ty, of r gggg%ts 450 are wound i n the

substrate Euty '5‘\} ef-&EBor oty Stcdrlliftfb’@ddﬁt?ﬁFeBbOdY guide
The sHhels rtsrcber@ed ralléingurtdeS& @4 resedonn Enbodi nent 1

are denoted by the sane reference nunerals as used in

Enbodi nent 1 and 20 the detail ed explanation thereof
will be onittlég fipsh S@@b¢tﬁabeswpn¢it@gysebeﬂmﬂom0A and the

FACCOrlhd QubE‘EJQQQE”Eﬂ%%g&B %P%:Pc?t_f ngt o'Bn}Sg ;A%ns’abstrate

description wl
a fi FSWPOFRdPgatdewigshHt20 ngDQJéu@@ct For 4#xampile, five first

ar r angedtratedsupyhet i Al CuEAF £ Yrd1h Snde i ve@08oddl® substrate
side where a substrate carry-out device 80 is

arraﬁ&@&ortéggaU“‘%EBsﬁ]aEe reanartdite 19i-deThe first substrate
respeoppwekynglumite42snbaid abeosdtdunit S 86pAPting units
Oaccohgiﬂ%toth pres nt invention, the direction in

whi ch“a $Bst T ti:lha?h§ ¢ feHesh1PRIas e PRV PG Aigection
t he efbthe aacsylbmgmedmo@ctgmﬂef boedayt he, ﬁé@édﬁxﬁaly Each
carr Si fe carr i de.

di re%%%%r:t in vs\;;tt% Hﬁ%%) %ﬁe s tr%‘s‘% APdq F’Tasceh second
per pERP EXA 6 &@mnﬂqmnn@m 4218 oy ishiraggédvineline in the
gui de Red:+3G/0 [/

t4on §./L3%2_ﬁ a dlrézglon'\/gl)l Cé:%%ﬂd.%ngu?adral%%l to the

hori zontal state e SCri |ng
155 pripmefed 1A 3pg 1Beix the dengbdhudThal fdirsctiwpsef dthe main

suppmé:ﬂétgtlset:ﬁé%&%_%l@nd the 5 second substrate
supporting section 420B of the substrate supporting

device 420 include, for exanple, five first substrate
supporting Wigisred 88A18N4l PdrhoSOEONd Siptshdl8ng one f£irst
SUp%QthI : unl ggpégg'?inre%%i%t ! Xze{X p-:I;'I?)%lfdlerdStln the first

substT at

20 substrate supporting section 420A. The first substrate
-supporting unit 421A includes a supporting body section 421a
which linearly extends along a direction (¥ direction) in
parallel to amain frame 11. A belt holder 421b which guldes
a supporting belt 450 is provided on the upper portion of
25 the supporting body section 421a. Pulleys 421c and 421d are
' attached to the end of the supporting body section 421a on
-the substrate carry-out side. A cylinder 421h is provided
in the center of a bottom portion of the supporting body
section 421a. A cylinder rod of the cylinder 421h is joined
30  with a suction plate 421e. Furthermore, linear guides 421f
- are provided on both ends of the bottom portion of the
supporting body section 42la. One end of each shaft 421qg,
which is inserted into the linear guides 421f, is joined



supporting units 421A and second substrate supporting

units 10 421B are novable in the sane direction as thge/03/2007

noving direction of the scribing device guide body

30, respectively. Each first-stbbktrate supporting MD031
unit 421A and each second substrate supporting unit

421B are arranged in line in the X direction along a

directiqgn (Y direction) parallel to the 15 franes 11A
and TT8% nt(}l%gchzr’@nt tlj)d’ialjl:gl 4@iPection of the main

frame 11, respectively. Figure 58 is a perspective

brovi deq | n Fhs TirEon B3 B AT <raBR o Pt ABRve the
420ASupperftiingt belibst 50t @us uppdritd Wy irei bf4PHA cylinder 421h

§ Ncl ydes-&h st éf)ibﬂgea%%g:h%%ceﬂbg%r 3?? "’\é‘}%%?ﬁ ZL)S t“i.rnansported

linearly extends along a direc on
par al®Pelthe Birfdi nsubgieatia. suoberting| dect#onb4ahi Eirom the
gui dpsevaocsyPPeLh igid abﬁfénéﬁgrtét:?&ﬁvdéiﬁ%eognglﬂesﬂi'tptpﬁf. The
portion_of 25 the supportlngkquy section 421a.

Pul | B§RIG91BOoLher uhFtrate A0 4sheyctdonpd and aisarked by a

suppsuttbhgn hedhane s (b tALdSwONanline nﬁiﬂﬁié@élﬁtheﬁupporting

carry-out  side cyljnder 421h is provided in the
10z anc E7EB1 480 18t e p%’rlffr‘brﬁ‘b?sii%t%@mﬁ%tﬁ@%&avt 421A.

section 421la. A cylinder rod of the cylinder 421h is

joined 30 w ' te 421e. Furthernore,

| i near guidé@nﬁggiyﬁéégq&ﬁﬁ%%ﬁaaaﬁ”ﬁ&ﬁ?%%i&?%ﬁrFEEUCture‘
bot t¥Wepematdrersf fohdn jegppogt¢onpircthedatt iatodsacylinder

One J%]@O%ftl%iQ%dsﬂgg%—? ﬁ%%tro%?&%ﬁ:‘g%ogggg%t 190_1; . ow_n) , the

the |inear guides I's Join

15 vpoFuctfampipsestrie éélslcé:tl@emlfes POisd tdgoeidoat @l Abwermost

20

25

30

421 gdEmMESor ot RPSEh O i h8CbeiiPRSLL i NG bel -
450qaue to the drive Qfg?ggg%gfﬁﬁdgﬁiﬁ2%%o'5Q§hd§ appermOSt
r ecHFL I REcHRBEEAEI NG UbRE rRanded meatiher sybstrate 90, and

t r arspamtieili feopbbet { b1 YF RUBSELIAL L HEPORELE HDtIRG E@Pstrate

420 from the revious step by a transportation device
(nOPOSﬁM?x:e ﬁﬁgporting beRt >4/50 shownpin Figure 57.

Pillars 45 are provided on the upper surface of guide
bases 15 held by respective movement units of a pair of guide
rails 13 which is provided on the upper surface of the mounting
base1l0. Supportingmembers 43 areprovidedabove thepillars
45, the supportingmembers 43 beingparallel tothe Ydirection
along frames 11A and 11B of the main frame 11. Supporting
body sections 2la are attached to respective two unit
attachment members 41 and 42 through jeoining members 46 and
47, the respective two unit attachment members 41 and 42
being constructed on respective supporting members 43 in

- the X direction perpendicular to the frames 11A and 11B of
the main frame 11. |



bonded not her substrate 90 is suctioned and adsor bed
by a suction nmechani sm (not shown) and is nounted on26/03/2007

the supporting 10 belt 450 of the first substrate
supporting unit 421A. The cytihder-421h has a MD031
two-step cylinder structure. Wen a pattern for

injecting conpressed air into the cylinder is

controll ed by,.an el ectromagneti c val ve (not shown),

the 15 sucti on Pige® 4 ARG 2 BT SilpIrems 8o eFpeaiaing the
a l ov@armsthapwetfm*sﬂ)ehbfmltthe@%lm@@@rﬂtﬁhg el 4400 has moved
at a Ition Q r Vi n t he onde

ot et B SRPLFBEE oy - T et ther i b ing device
nmountdudgiet hed‘ﬁomieiilmm hecosdbmthsmﬁxeaté&z@pot:heng unit 421B.

5 UPP @il E%BSE&%%%%EQ%&% r{rgauc[te ggepl Llarg 45e 11 on

ar e prOVI surt ace O ases
hel d tB¢ Sﬁ%bssﬁé"aﬁev%alfmvewmmd@ Aistsdoain J:;n Dagmre)ﬁ 73 uuscmlpported

ral I s;ylshéﬁ‘rbéhtlﬁopcié}y idad, oF ttﬁ% 8 KPOEE St d ecs Ofs a}éd(})%rting

ﬁ base 10. Supporting nbers are provi
abovt}niL etpld 12ng 1?5W29ndt%0@%p@rq .mrgllmmbézéc@d 421d of
beijngl'lzgaﬂ’ﬂl'été|sdb@:tttﬁQeYsﬂpﬁ6§{:ilQ§ urﬂLtLOQQlfAr aMfSeddd¥ter, the
an 0 ortin

sect i o%%mﬂ;an%rtgajatt A20ndg ‘t’%“‘?‘és‘fﬁ"é?ﬂr}%é P%lﬁﬁl‘%f’l below the
at t abbrshisutenherts 4hppodt4dgt i DUAR IO BAUNEHhERIDEEST, it is

46 apgdind”’ 84’ eSPECh ve t att achnment nber s
41 and %é 6BE'e| ng CBHS ‘cmt%’% oﬁei‘é v%":"conn‘E substrate
SUpPHIRR RS Ingrivedd 43180 'ltﬂt&@aﬁherxe,cn:hensupportlng belt 450

per r 1lB 0 t he i N

P U ML B R e D secon
15 57B sithstgiadgy &WPpéltléﬂp‘llalhl‘t@lﬁh@ndsuatEStmmpdﬁted by the

fir de1qubtrize m%rft iR Q@:'ctonfllzéﬁﬁg%§aqgvggﬁ BQtRHS unit

substrate carry-in side together wt
devi®®d B -gurherssdyese Ehrl sArpectincsbpdtrise is Gonnected to

suppoid ingininFradé1B1 o hensSUBRBEELATe PR r92Qut side ana
con ctedtglthe main frame 11 on the substrate
car&? e as shown in Figure 57A i s supported

20

1

=]

The pillar 45 on the side of the frame 11A and the
pillar 45 on the frame 11B side which support the first
substrate supporting units 421A are held by the guide bases
15. Movers (not shown) for the linear motor are connected

25 - to the guide béses 15 holding the pillars 28. The pillars
28 support both ends of the scribing device guide body 30.
‘Thus, due to the drive of the linear motor, the scribing

- device guide body 30 moves to the substrate carry-in side,
and at the same time, the five first substrate supporting

30 units 421A of the first substrate supporting section 420A

. move to the substrate carry-in side.

A plurality (five in the description of the present



by the belt holder 421b of the first substrate

supporting wunit 421A and is wound around the pulleys26/03/2007

421c and 421d of the first substrate supporting unit

421A. Thereafter, the 10 supportihg belt 450 is wound MDO31
around a pulley 451 below the first substrate

supporting unit 421A and thereafter it is wound

around adadrlll ) %2 be e second substrate

suppSP TGt TBIERhort FHERTS (HPRARIPM g tHefp1A are
450 ars:angmﬁwa,rtnuaobrdsmemuhhayed 4k rand 4248 Abvéheogether

5.,5uUb t 421B, d jt is.. .
SUppariely oY BRERb Eud, BREL G i, e Ay ZBChe ¥ Satrection
subsedeng st@r@p@r‘f-‘ﬁmng ddAt and21BB Fheteafmatin fhame 11,

ssupporting belt 450 is connected to the main frame 11

20

25

30

on the substrate carry-out side and tensioned. 20 The
pi |l ar 45 onThAsegasl gnbshsate uPPbIA iangds ehbiopi4208 of the

45 ogubberhtanuppd3-Siddeawbich ﬁibo.@ﬁ% 111%@% ff‘orrséxam Le, five
substrate su %tr ng units 421A are he gur
base§©¢¢8d ot SERBRRLING: vAdts| n‘%%er 1ot oThFar gecond

ConneubedraﬁetQupbergﬂngeubﬂﬁgs415Bh9£9|ﬁ8vEB§ephh|%hé same
028. g{r]e Llars %Su ort both ends of the scribing

Odevi & Jd% b “ll)al'ft% diffretien &Hevé'cét"-btlﬁg device
| | nesatlnlthq:)tl:midy t31Je swhebsegondmm?lt&%mt&&m&ﬁi 421B
tot S at

e 1% 2P G Bh W dh 34 Cas0 B o8 nla'te 1308 A g ¥ L tnder
t he 43¥xfoxs u@srtmattélesmmmmtx@ piatédnr 1é2(pAvaraed Hownward,
t he ARTEY. ' raldty Lve |
 deschpiron o TR t2E ahll%scrhg b ftd g stioy fon ehe
> enb ddiTfEnE P& TR ¢ StupDesdingt enstPdALi nhemiamMRenbstrate
are JARGeE Wnt rede e
oS R i th The S2P) EETeSbILras iy G0E Rl 1econ the
t he 5Fade Lefisifle andmy the franesllﬁml@ﬁ@ms # behattached

mai ppodPelto the Y direction with respect to the scribing
device guide body 30. Each pillar is supported by the guide
base 15.

Movers (not shown) for the linear motor are connected
to the guide bases 15 which hold the pillars 28, the pillars
28 supporting the both ends of the scribing device guide
body 30. Thus, due to the drive of the_llnear motor, the
scribingdeviceguidebody30nmvestothesubstratecarry—in
side, and at the same time, the five second substrate
supporting units 421B of the second substrate supporting
section 420B move to the substrate carry-in side.

When the first substrate supporting unit 421A moves
to the substrate carry-in side together with the scribing
device guide body 30 and the second substrate supporting



5 The second substrate supporting section 420B of the
substrate supporting device 420 includes, for exanplez6/03/2007

five second substrate supporting units 421B. The
second substrate supporting untt% 421B are novabl e in MD031

the same 10 direction as the noving direction of the
scri bing device guide body 30. The second substrate

SUPPQ{HHPQZH?it 421B has_a structure in which an
adsor ption“pratd I 2 EJPPRGer 78 a 241P FUPPRSVIRG PRLts 450
adsorgdt kba iz e sdbbé rapwos dppentt Toywindrd4218 Idwiaabelow the

gui d 211 .shaft .421 rere ed fromthe 1
o epctibiat 8RRl e BaBlT ASTRHRS Qi berts 4s0
substfatke saganst sihgtuate Qi astisyppoited DB tdmerge on the
il 4 f. ' e_f .
B e es tao PAet gAY BELhd S Ay B Rk BCe P BE PP uni s
wi t h42dBpdaom gindex sidre bselbiry | devioe douliddy bd@y 30. As

EachapsbkabeiaboiRROFAEY 1 R t 1D QYWAL @ PPSEnd Section 4214
Mover.s énot shomné for the linear nptor are connecteé

to tfiBegurdk GolstRe konded motbied sRBSprataryd 284 ihdoes not
pi | | axert 28 ystqfes bh ithd Higb HOtdr £NdInehrolfbeeSGiHdl AFertical

devi i.de 25 body .30.. Thus, due to the drive of the
0¥ peEFad 5 o2 2nEed s PHE ksl aethe 80 phayhS Orohs vheel
“ﬁ t 622 s uissreaties mgr pyssibildide, that ai Jdriwe sare tdfrﬁ%k will
the fi supparting units_421B o .
tho SeHELE 0 R SEELE i PoL LepBRe s BT ELRD 5 claim
the 4ubstrate carry-in side. 30 Wien the first
substrate supporting unit 421A noves to the substrate

: carry-in side tq&g%her with the scribing device guide
15 phody 30 and Vhea e spgosdssiysima tsuppppot bitn@ 6h6.3/ £EmMoves

- 1% +nMDe3bs¥rhte44dBrdsi s oL iﬂbd:é.btq}érre w8 thaescribing
supporting belts 450 of the first substrate
supPEHiGsgIthie besya3f sngt the fwstheubstrate supporting unit

421A, the supporting belts 450 of the second substrate
supporting unit 421B lower below the scribing device guide
20 body 30, and the supporting belts 450 of the first substrate
supporting units 421A emerge on the belt holders 421b of

[=]

the first substrate supporting units 421A from the under

the scribing device guide body 30. As described above, the

second substrate supporting section 421B doeés not rub the

25 substrate 90 and it does not exert any force on the substrate.

Therefore, when a vertical crack is created within the

substrate 90 by the cutter wheel 62a, there is no possibility

that an undesired crack will result from the cutter wheel
_ 62a (above, function of claim 47). '

30 |

The operation of the s-ubs trate cutting system having

- such a structure according to Embodiment 3 will be mainly

described as an example for the case where a bonded substrate



scri bing device guide body, and the supporting belts
450 of the second substrate supporting units 421B 26/03/2007

energe on the 5 belt holders 421b of the second
substrate supporting units 42183 rom under the MDO31
scri bing device guide body 30. As ‘described above,
the first substrate supporting section 421A does not
rate 90 and it does

rub t nd not her

exer té?)an{%8 oﬁglearogne tW%‘fﬁé’?Fﬁt%latﬁFeﬁgﬁoP%nd%&? gach other
vertiigalcutQ crack is created within the substrate 90

by the cutter wheel 62a, there is no possibility that

an undesired crack will result fromthe cutter whee

62a (above, Whentitde ofonded nmodBer Eubdierattehesse€ond which

ssubstpabg- §999@r5wgsuahbsﬁ2&ﬁ Q%Gé béﬁaé&e é“é’asér{ %d:%er is

carry-in_side tog her "w t e scr devi ce
bodyC86 AREOtAeP PF§%1§Hb§fr%@%ehmehﬁtKaﬁpanﬁQa MﬂﬁAFlgure

the soppatitbisty DebhswASH Piqi f@5§e%%%§19@é&fna fler substrate
supp BtJn uni.t 421B | owner %e | ow the scribing device
qui G205 887186 TAndPY RetEHRBRAT HHG- BRImaPaAB0eEE - ¢ Herom the

firsens wldsthatsmbsﬂtmw ida@yiint $ide bd eRBI (e SKh ¢ '%%bstrate
10be|t03§é€ers 421b of the trst g ubstrate supportin

uni t 4271 PYEE e TRGEF2 LOP IR G mpit rg*"thbeetrate 90

bodyl%@loumeaﬂesanl batbooreta l I&Qat&gcaﬂde&tbsg%@o&tlng belt

supp | C 0 not._rub the 25, subst.r.at

oo RS 019538 bt Kh H AORRATL AL L DR RLBE RS G21m of

Ther@to el rsjhenvbs tusytte caipporddig sectéaned2wiat.hi n t he

substrate 90 by the cutter wheel 62a, there is no

possibility that an undesired crack will result from
15the cutter WRedhisemiatabolbe bandedomother| aihs#i7yte 90 is

30 Bi&h‘él@le'b?( ipRRhRf-st h%ogtugﬁb(ﬂﬁt)esEMﬂ.thtgyﬂaﬁ%ﬁment 1 so
havi ng. such a structure accor
Wi | Iasb§°nﬁPﬂF9C’td%%%FFb%‘a“é% Ea*ﬁlSeiMl shpyp )t perenged along

whertkeafbamded1BUOSt £18é anaOl AHa807 1 ,- ahddSat MB3dame time,

the bonded mother substrate 90 is pushed by pushers (not

- 20 shown) so as to contact positioning pins (not shown) arranged

along the direction perpendicular to the frame 11B. Thereby,

the bonded mother substrate 90 is positioned in a

predetermined position in the mounting base 10 in the
substrate cutting system.

25
Thereafter, as shown in Figure 59, the side edge of

the bonded mother substrate 90 being positioned on the
substrate carry-in side is clamped by each clamp member 51
of the clamp device 50, the side edge being along the frame
30 11B of the main frame 11, and at the same time, the side
edge of the bonded mother substrate 90 is clamped by each
'clamp member 51 of the clamp device 50 which is arranged

on the substrate carry-in side in order to be perpendicular



10ihe P

for which I arge-sized glass plates are bonded to each

other is cut. When the bonded nother substrate 90 foR6/03/2007

which 5 large-sized glass substrates are bonded to
each other is cut into a plural7¢y-of panel MDO031
substrates 90a (see Figure 60), first, as shown in
Fi gure 59, the bonded nother substrate 90 is carried
in, tr rtatlonrobot etc., fromthe end of
t he s 3?} %%4%% B side to the present substrate
10 cutting systenr Thereafter t he bonded not her
tate

substrate 90 unt e in a ri zont al
each support er bgF’F sﬁ@% %c?g%ﬂ & kerfie s’i‘wther ‘substrate
substHOatie sﬂlpppeﬂl hy tlhﬂét@ldhﬂ)l/éleﬂiflcet Is®@ ,f ithet side edge being

»Uu bS%)reQ'g)%gﬁli%ﬁﬂf ﬁbg%gt?t‘rf {tﬁgﬁg%%éh c:III5 | glatta hber §!L ﬁ%‘ﬁgh clamps

t he pus
(not t&gowAflesedueapt tthfrﬁmnﬂer:ﬁempthes?osuhstrateom dgiwers at

posi b?ﬁ.@bﬁ'gmﬁit@i?(f‘l% ﬁﬂ'@"@l érd@Q%dtﬁE%%%@%ff E@%onded

he main frane 11, sane
bondE'a HﬁFﬁérstﬁP@st@r%Qe thlerrefgerghefdlebpopéeﬁ@p§hen@tubstrate

20 showng é@dﬂﬁlbﬂaﬂwtéﬁﬁp@@%d|&n|ﬁ9&@ dOlng belts 450
shown ﬁi %ed al.ong the direction perpendrcular to
a

thecfinyt S‘e%twﬁreﬁlmm@n%&w%ﬁém

90 is p03|t|oned in a predeternrned position in the

nount i ng ba bstrate.cuttin systenr 25
Thoreat cer - Gy RASAEAFe £ ik 5085 01PHcS The Bitjaeopody 30 is
t he $bidtidm rmtehenbsubateamaarza&irersrigiqoeei hsomd)e()po‘shleloned

renies bt et AR AR R SRRVl ey aidg odse

15al orjf the Yondad Bothen sofbsttira ties? O cfleapedidy thrdiinp device

20

25

30

t he sk, tth'éesuﬁng%rﬁltgec%fggacﬁ{ é:ll? = BgQ %eglo@%%g[t]al state.

substrate 90 is menbe
t he Henphe&irss WWﬁJcﬁevschrﬂamgbdhe @ecomg optical device

22??‘.’7 g%g;ﬁ@'é@’ohntﬁé A b 1908k vi BePEuPEE PSS &Y 8Le moved |
along the scribing device guide body 30 from respective
waiting positions, the first optical device 38 and the second
optical device 39 capture the first alignment mark and the
second alignment mark provided on the bonded mother substrate

90, respectively.

When the scribing guide body 30 slides, the first
substrate supporting section 420A is slid to the substrate
'carry-in side and the second substrate supporting section
420Bis slid to the substrate carry-inside. "Simultaneously,
the supporting belts 450 of the first substrate supporting
units 421A on the scribing device guide body 30 side lower
- below the scribing device guide body 30, and the supporting
belts 450 of th'e second substrate supportingunits 421B emerge
on the belt holders 421b of the second substrate supporting



- 176 - MDO31 to the frame 11B. Wien the side edge of
t he bonded nother substrate 90 is clanped by the 26/03/2007
cl anp device 50, the side edge being 5 perpendicular
to each other, each clanp nenbet731-which clanps the MD031
si de edge of the bonded nother substrate 90 | owers at
approximately the sane tine due to the weight of the

bonded . not her_ substrate 90. Therefore, the bonded

mot hétrktibst4 e TPt iygdivii em PndespsPredchibing device
suppajuidyg daslyt 530450"1&1195 of t1ad | s&ﬁpéf&ﬁg rbiilt%ugsbr abénot rub
supp rt| unlts st ate, e scr n

devi gte Y 45%3(5’ §€1§:“1 &dteﬁemgﬁ ECr ﬁPb t2dte 90.
carry-in si de so as to be p05|t|oned at a

redeterm ne Sit] I C S b th | de_ e .
Bgf t he bondegqe%%t htéjra%r‘l \Msg’tra 9% Ztrrpe% @S‘/ t%aepdgf tirst
devi @& igmment tﬂhe"ksﬁlb@tsm@iaﬂrﬂggmtsmkl nthe J.ncl:Lnation

hor i z@nt:ad béﬁéé&notﬂ\g biae it ?0 WPih Egggggyitg%h%%irection

and the second op tlca evi ce pr ovi
SCri &W@%@%%écgabaégbéeylge geédapbedy 3P orrd tie starting

SCTI Bhﬁgeﬂ&lihg%&é&ﬁ%IPQQYGﬁgtiﬁgmﬂéﬁ%‘a@dvﬁo@l@er substrate
iting Eosmlons first optical device 38 and the

secoﬁa %tqwul@éﬁ%eywwﬁﬁ@qw P.rpgﬁsafmgrﬁ@f&ce (not
gar léshﬁdnt) he Tls@g;@maeal m@ﬂﬁ@ﬁtsmﬂtﬁé’lﬁmdﬁéﬂ s@ppbh.eed by the
onde su rate espectiye y

SCr i Bug ‘?Vd]eceogo% Js’bastf‘?laje%c’n’fﬁ %%%‘mé‘t Ehe Tesult

suppofttﬁﬁg opectitdons 2the uppEd dubstthEewbsﬂ:rraj @evice 60 and

carr n second sub trate pportin

sect?%'lﬁ 1§€§g§ %ggséﬁ]& ot %l%%bsef‘f;'acf e f:dajlrérere S V%d ln the X
155 M1m@bygnycorx¢@mmttmgtltﬁelzumlmsmtofon ek ﬁ:ihlesf.bonded

S Ub%éﬁﬂ@r 3%&8@95&&%% %ﬁ@?ttsth@&@n]g HAH & éQJE‘):{‘Q:Lng device

devi ce ower e SCrI
devi@etl |ttj?§13bé?'(9y 1§Om0'ﬁﬁ@ xlhetf%ﬁfpdﬂmeﬁglobe‘f?@saﬂw@ gfut the

the $eCANEd MRS LT AR 106§ I (R 1R {5 r824BreAR98s *QRribing
the belt hol ders 421b of the second substra te

supg¥¥ ti AdngeFo3/Perpolation” or "cutting" by linear
20 interpolation). In this case, as shown in Figure 60, each

cutter wheel 62a facing each other is pressed so as to make
contact onto the top surface and the bottom surface of the
bonded mother substrate 90 and rolled on the top surface
and the bottom surface of the bonded mother substrate 20,

25 respectively, so as to form scribing lines 95 on the top
surface and the bottom surface of the bonded mother substrate
90.

The bonded mother substrate 90 is, for example, cut

30 so that two panel substrates 90a are cut forming two lines
in a line direction along the upper guide rail 31 and the
lower guide rail 32. The cutter wheel 62a of the upper
substrate cutting device 60 and the cutter wheel 62a of the



- 177 - MDO31 units 421B, respectively, fromunder the

scri bing device guide body 30. Thus, the supporting 26/03/2007

belts 450 do not rub the | ower surface of the bonded

not her substrate 90. 5 Next, bated on the result of MD031
the captured first alignnment mark and second

al ignnment mark, the inclination of the bondednother
substrate 90 with respect to the direction along the

scri BfFETSPEET e botRo Fevime 7Acara arerrgd sm@s to make

endi ngbrpesdd dil@dﬂraﬁ.l@ﬂtatldiﬁj the sher Jd0F BRE pRRIt s @ Strates
10 90, . are cal cul ated an operationa ocessi ng

devi I BT bR ot e b e HBbREF S gPA i shpshondea
supparcttdekrhsublde ratkeagp .devi ces 50 in a horizonta

tate. Based on the result of the operation, the

upper substrate cutting device 60 and the |ower

substrat e cuflhi bigislevao=, Kﬁbmmdm\c&ddk@ bhe Xrdbdted, by the

i 1 eeUkRBCARCET PRI 10 i WP EbRELRE QlitIEs qewice 60

bonde trie*SEnk
Scri Bpﬁgthmwt:*éer yhead afedyt Soel b)wmedbﬂrdtmctittlng device

di regbinthe Rt chlfﬂe bh‘.ﬁss%ﬂ% Qﬁéré WAk 8L e wheel

which is referred to as$ "scribin

(
10i nt ePpBI Lt PERSSBR srteﬁttqw@ak@ycth@at az@ rolled. As a result,

i nt esppi BLhGN)inekW5td¥ SrE888a t&%r%'&ﬁvm o EHBI Sh$Bre formed,
each ﬁ%tter eel 62a facing each other is pressed so

as t 5 hak® PTOHHI™OIRS RHER ok (it Q8 teRd ciffgumterential
bot tDmlgelrdﬂd:eerfal‘ahe etigs desl dmikh@ilt%@ﬁs&!&@éﬁ & antthus, a

e TORGRe hGERER tHInelY apetEy I nee e B ags Seing gtoss

15t o feubsmatdingle nbdcBbesn dheectm:bn surfasedod ddvwh glass

bot t é%g%fge of the bonded not her substrate 90. The
bonded nother’ substrate 90 is, for exanple, cut 30 so
that two panel substrates 90a are cut forning tmo

31 and the. A Suaroud Gettbdt oty o PHL €60 F butcing
of tihe Rpiried m@Eb@F sibetrate Hyiv éhra@elb@@r@t@ cuhlétlng system

20 CUt tR¥coMR Yy 623nefpAdient invention. The scribing method uses

25

30

a cutter head including a mechanism for vibrating a scribing
cutter (e.g., a diamond point cutter or a cutter wheel) which
scribes the bonded mother substrate 90 so as to periodically
change the pressure force of the scribing cutter on the bonded
mother substrate 90.

Furthermore, as a scribing method for forming
scribing lines on respectivé side edges of four panel
substrates 90a in order to cut the four panel substrates
90a fromthe bondedmother substrate 90 by pressingandrolling
the cutter wheel 62a of the upper substrate cutting device
60 and the cutter wheel 62a of the lower substrate cutting
device 70 the scribing method according to Embodiment 1 shown



26/ 03/2007 - 178 - MD0O31 | ower substrate cutting

device 70 are pressed so as to nmake contact and 26/03/2007

rolled al ong the side edge of the panel substrates

90a in order to cut four panet BlUbstrates 90a fromthe MD0O31
bonded nother substrate 90. 5 In this case, vertica

cracks are created, by the cutter wheel 62a of the

upper, substrate cutting device 60 and the cutter
wheellT6B496Fe 1fe15 Stdecdiyelvatrp kind tagthr pubstragegiitting
t he mfstteﬁlf abBerg@liagst & WidBiRnher & @aCh 1§ @he one shown
wheel, .62a i s pressed so as to nmake contact and

rolléﬁ' A@“ﬁerzéult, scribing lines 95 are forned

thereon. Protrusions are forned, wth a predeterm ned

itch, on the_ outer,_circunferenti of . t
SEI ade edge oﬁugﬁ%ﬁ i & E ﬁ#ﬂ%era“’h\%’relt p2ga of the

10

cr ackppavi sgbsboate Qﬁ%tﬁng hiaemh:ec s0easdothé th@:ambs trate
15 SHQ%EEQEJedé lége76hl %ffeéfb%é %Cu{sﬁ:n 'usostqga%ee stbporting

each g ass strate. SCri
ef f eBRLYVE| &Zhbmﬂ ddret & Lagitt sngstrh'ee b@mtecdmrmarsectlon 4207

subshhdt£ 98l fnd E%c%iﬁ%ﬁ%%rﬁ%téd%e ﬁx‘r’d"‘hn%% 421B of the

according_.to the present invention scrib
net hBECeREs sybekraée hEaRPoREindi ﬁgcalﬁ@crﬁﬂ%mnp@p to the

Vi brﬁhbé&@té@dr&'%n %lihteeanﬁetheg subﬁﬂ@%r@mo@t side.

cuthg er \ﬂgeelg which scribes the bo
?W%‘{F‘o‘ét & §¢ he f1EST sHRshiyate SHppgsting units

grS esé2n e oontlge ﬂifrdﬂﬁggﬁeulérbtﬁgsﬁpﬁdﬂlr@'l stheibang®eh and a1l
subst r.at urt her
ot 1o s, BREBRA A S ke te' ORI P B 48 KL B Spgesecona

15 edge@hﬁtﬁm q;mmjrtnmgastascmm 0B nncweietotﬁheububstrate

20
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th e &%dé ugﬁé rs%l&)g)%r%%%%%ltr o‘?%o (} P r%:glo ng s t substrate

not her gubstrat e ressing an
cut tSIPRAddngoRRioE 42BA uppdhesabsibine danicerguwias bedy 30

60 %’i‘diet heweH B oSl sgg§b9£gt@1&mﬁﬁlﬁgb§$&?t:ﬁl and the

cutt
supportlng belts 450 of the second substrate supportingunits

421B emerge on the belt holders 421b of the second substrate
supporting units 421B from under the scribing device guide
body 30. When all of the first substrate supporting units
421A of the fii:st substrate supporting section 420A and all
of the second substrate supporting unit 421B of the second
substrate supporting section 420B move to the substrate
carry-out side, the supporting belts 450 of the second
substrate supporting units 421B lower below the scribing
device guide body 30, and the supporting belts 450 of the
first substrate supporting units 421A emerge on the belt
holders 421b of the first substrate supporting units 421A
from under the scribing device guide body 30. Thus, there
is no possibility that the supporting belts 450 rub the lower
surface of the bonded mother substrate 90.



device 70 the scribing nethod according to Enbodi nent

1 shown 26/03/2007 - 179 - MDO31 in Figure 19 is 26/03/2007

effectively applied to the substrate cutting system
according to Enbodi nent 2, othek8@ han the one shown MDO31
in Figure 44. 5 During the scribing by the cutter

wheel 62a of the upper substrate cutting device 60

and the |l ower substrate cutting device 70, all of the
first substrate supporting units 421A of the first

substr at e suppgeekith® seeit iy ﬂi@é\ls&T&nﬁﬂd oRthEMRnded mother

secog s&r at e, supporti n .unit B. of the 10 second
substra ? Sﬁ’cﬁﬁﬂ%gﬁ%é&?’% nﬂf@é §F i above, as shown
subsllnaﬁ’eglme |6)1 imhjsleie:mﬁoﬁ@edmmb:ﬁdr&éﬁbﬁﬂf&ye @, on which

si dey the first sulstrat .

5supportl ng unll-{g Y\ﬂigf &t)ﬁme(ii e RS e{ﬁ%"%be supporting
suppbﬁﬂtﬁg‘lé'x@cofohhﬁzm'am@ stbstxdte mimmoonichg units 421B,
subsgr §E8aﬁU999EtéQ8tfgﬁtlé@%@% the ﬁf‘ec%s]tsrate carry-in

substrate supporting section nove to
subsfidte ThE FyerRsitel ser&ignpht? spHgYetteam®D Hie entire

the £bp SindS Watitoat Qur%HEEQréf G Bbhﬁeﬁztﬂ&tﬂé‘rtglﬁostrate 90,
side | ower belowt

scr| bi n @I ce quide

SCfI%IFH%l &lﬂr&@ 138 1§n%°3€f|*1%d sacm-bmmn%@tely cuts
bel t’shél%nﬂbdhht@tlﬁ@ﬁ@ilﬁs%h‘ﬁﬂibrgﬁ e A¢RRertnd g tuBit Ss 3Brayed,
421B enE qe % E‘F‘ eldt ol ders 421b of the second

subst PECE - TEGFpBPPPAGEINR e 1 BERPBAL ARIEICY AGO Temoves the
scr inm et wey imenagiriidey dodhe3@opana ablttofa Ehefkcestof the

sub SHRRQLE | ni 21A of the first
subi‘%arﬁegd suppgerl{l % sq:ecat %420A and all of the

15 second substrate supportl ng unit 421B of the second 25

substrate s r 510 8,

substrate ?E‘%?y’!‘%@utg% %%ég’guppo | n(gn%{E?? gogfdld?c’ttom
t he VEEHFES ﬁﬁos&h@t@rﬁmbmqﬁw uFibst 2B 9@wer which the
bel %Wﬂll'ﬁﬁ.n%crl'lﬁ'eng_s %%Y‘fn%a glﬂhgeséfgﬁﬁﬁg lfﬂg EBfmea by the

supporting belts 450 o first
supyS’b’TtltieﬁgWBﬁPF-sﬁa21¢¥%‘é¢§e‘-lbﬁ7qlh@eb@1h@n3©hﬁoﬂﬁﬁﬁ§ surface

20 421bo@tibicofi 184 nfthelr BbAASHPHAbE PG LS Akfed. Thus,

25

30

a vertical crack extends in the thickness direction of the
mother substrate, and the bonded mother substrate 90 is

completely cut.

Thereafter, as shown in Figure 61, all of the panel
substrates 90a cut from the bonded mother substrate 90 on
‘the supporting belts 450 of all of the second substrate
supporting units 421B of the second substrate supporting
section 420B are carried out by the carry-out robot 140 or
the carry-out robot 500 of the substrate carry-out device
80, thereby the substrate 93 (edge member) being supported.

The substrate carry-out device 80 and the steam unit



fromunder the scribing device guide body 30. Thus,

there is no possibility that the supporting belts 4506/03/2007

rub the I ower surface of the bonded nother substrate

90. 26/03/2007 - 180 - MD0O31- AFgkr-the scribing |ine MD031
is formed on the bonded nother substrate using the
scri bi ng nmethod descri bed above, as shown in Figure

61, while thf Fonded nmot.her substrate 90, on which 5 i
the S&iBIW! PP OGP hHPRELT it§‘es%‘15‘ﬂ%ﬁ%*ée FGTrKgout side.
supporting belts 450 of the second substrate

supporting upits 421B. _a steamupit secti 160 .nmves. .
to the subst?é &° g%?§iﬁﬁéiﬁWﬁﬁn ﬁ%ug?ggéﬁ%ﬁﬁcrfg%ngdeV1ce
sect iguideciody 3dy.s the emmnamnl thbsenateesugmprtancy bettbon 420B

%rfﬁﬁﬁstﬂg Eggsgogﬁlﬁ%gg?ggfé?ﬁﬁ%ﬁgﬁ esggt'&rgeﬁ)})%lﬁrse slilid

10

ich the scribing conple
t he Bendete nBrhekratbsoeary -90t A$ide. t hEiswdammpeusly, the

spr a)é@ﬁpor@iﬁﬁl?)%tlr@_ Sadhened; dmlfd .éﬁi)s{:ﬁm?é' §Iupg8)éitﬁﬁg units
700 renpves the noisture remaining on the top an
bot t A8 PR Jds seriPHed Bevided gibtdrbasihI0r alde Jwers below

Whenthbes &t BAaMd SevREAYREH 0 toasg 861 4 +aR Mot belts

f f .t he bonded 1ot h bstrate 90 h
the YeEiabiths FAASt SUpBHHRLE SN HgLFPré2 bianarae on

by ttize betlﬂ:tlrﬁjld/m&ehzﬁﬂaafemf Edi‘sitﬂshﬂ’dﬁﬁmb \bBePpdPLing units
uppe r e 20, por.tion of . .the npother bonde

subs'§2r121]¥e‘j']§o e nr%éao &§e FRgdbing gg?f'?‘éa?uﬁg‘:ég??dé&tSé’ndsThus'
i n tteerdiick mes podisd.bdflity dhat hthe nDéer s|1dideato®, the cut

25 Tharcart or > ha oue, AURLET bl e SRR ity 4so-

Ssubstrates 90a cut fromthe bonded nother substrate 90
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on the SUpﬁ@lﬂfsi,n&@ghbﬁo%@Qﬁgffgﬁyf ﬁ}o I)Eei:h%e%_% substrate

substrate supporting units e secon

subsSTYPROF tEish ity 4%l t9bntlaeoBinst sabstedteusubgorting
t he seytriymouf2020hta ¥4k Wupporting belts 450 of the second

substrate supporting units 421B of the second substrate
supporting section 420B sequentiélly become in a non-contact
state from the lower surface of the substrate 93 without
rubbing t_hereof . Therefore, the support of the cut substrate
93 by each supporting belt 450 is sequentially released.
Thereafter, the holding of the substrate 93 (edge member)
by the clamping device 50 is released. As a result, the cut
substrate 93 (edge member) falls down. In this case, the
substrate 93 (edge member) thus fallen is guided by a guide
plate arranged in a slanted state so as to be accommodated

into a cullet accommodation box.

When the mother substrate is made of ametal substrate
(e.g., a steel plate), a wood plate, a plastic substrate
or a brittle material substrate (e.g., a ceramic substrate,



30 the carry-out robot 500 of the substrate carry-out

device 80, thereby the substrate 93 (edge nenber) 26/03/2007
bei ng supported. The substrate carry-out device 80

and the steamunit 26/03/2007- 18281 - MD0O31 section MD031

160 nove to the end of the substrate carry-out side.

Thereafter, as showni nFigure 62, the scribingdevice

gU|de ody 30, .the second substrate supporting section

420E % SRS trat st OF BT SR RASE B rTUk e G)i.0f BobRed for

are shittbirie thBeanstst b@b%t@‘&ltEaijBlii51ﬁigjefor example, a laser
belts 450 of the

Slnulta us:ﬂétc .the sugport %i
second e Suitor LG 82V 4 3@ g lade or diamond
SCri mutg:ed:ewscelsgm de body 30 side |l ower below the

scribing device guide body 30, and the supporting

belts 10 450 of the first substrate supporting units
421A energe &prthpempeet hidhelersibiXimtef tihelfilest a bonded
substsiRke ra¥RPebLL QQJ_HE {rlétlé%gl%lgg?g& del g IAi?onded to each

scribing device guid ere
possPhiFrty @ hRendRé |$3mtléaﬁ€r aEerofwiigh cdttfferent mother

subskuBEer8es 3@ dMIMAID addBSn 858 tSURRY d Kk b&ka 8 stacked
5 Th the supporting belts 450 of the first

103ubs?Pé?EragﬁpEBFUWH}QEMW%ﬁqﬁﬁjﬁ?ﬁsﬁ¥ﬁ¢¢$r§¥e combined and

subsstatkeQUPNOEEEN Jo tIBEE | | OFheh? Ot AN e H @nctHRO IS rate .
belts 450 of the second substrate supporting units

421B of the second substrate 20 supporting section
420B sequentTlet | gubstoaktei et tigiy coptbeh 490atcdd@iing to

h f b 9
: hgrﬂ:rﬂqﬁﬁli:'1rﬁer%?%(reeio eheps uegsp?f)nH agnf%et %m&.‘u?‘agu B’?ﬁPa?gs Sribed

1593 b@b@mmst}ppmﬁewdﬁeltto F5Qyuirs: ss dgudmnt 6.1 y
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rel eased. Thereafter, the holding of the substrate 93
(edge nenber) 25 by the cl anpi ng device 50 is

rel eased. Ephosdient ffye cut substrate 93 (edge

menber) falls down. In this case, the substrate 93

(edge nenber) thus fallen is guided by a guide plate
arranged i nP8TSHRAELE 3t gt EubEtHateomBRUGAE bHRDAGL @BParatus

according to Embodiment 4 of the present invention will be

described with reference to Figures 63 and 64.

Figure 63 shows a substrate manufacturing apparatus

801 according to Embodiment 4 of the present invention.

A substrate manufacturing apparatus 801 is obtained
by connecting a substrate chamfering system 2100 for
Chamfering end surfaces of the cut substrates to one of the
substrate cutting systems 1, 200 and 400 according to the

present invention.

When a cut unit substrate is transported to a device

for the next or later step, an edge of an end face of the



into a cullet acconmobdati on box. 30 When t he nother
substrate is nade of a netal substrate (e.g., a steel6/03/2007

plate), a wood plate, a plastic substrate or a
brittle material substrate (e-gl83a ceram c substrate, MD031

26/ 03/ 2007 182 - MDO31 gl ass substrate or
sem conduct or substrate), a nethod for «cutting the

not her substrate by usi ngp for exanple, a |aser
t

i ghtSu UG §YbsiFats eattPACRERPSh At & RGChPafidserre cab
di anised crestedr. | Asusefksdl£Urd harams eesihe 189bstb@t €he chip

i ncl ude onded substrate for whic
substratscclelg gfﬁsﬁﬁﬁo%adl 51 ERh tPothi e %%Hﬁ‘é& substrate and

substdeataggef bhevwhildtchtd er emvemtrh eaccsncbszm_r; dloesharsubstrate
onbi t ed .10

g oo AR IRl b O EnaRRE2n 3 3eER Khonpectea
st acked the subltoalber cudtheg shahemhecm@emg to the present
substingk@+ionNSo %%.bﬂ)r LSl U0 ¥ aLeR %91% @gEE’ Qi rate.

to Enbodi nent 3 of the present 1nvention
desclPH&d 195 5BevEiRleHte dmevendethe @weestos’sh@ Fubstrate

62. ¢Gobediment fanbeishnaftelaim sepstrate
manuf acturi ng apparatus 20 according to Enbodi nent 4

104t the present invention will be described with
reference t oFfdngte €3 Gdowdd Hifbs oy ﬁaﬁafabﬁwﬁlﬂg apparatus

b t f t 801 di
Enbosb et d B g B asRonaRRE AR iR L PSSRt in Jihd Ageeraing
.manutacEmboedimennpas atfist18d) Ipresabt aimeschtiayn .connect i ng

a substrate chanfering system 2100 for chanfering end

surfaces of the cut substrates to one of the
15substrat e cufhd aybsysatamanuizEiuaric U@fparaionsks§oRoand 803

the are obtained by incorporating an inspection system 220 for
inspecting the size, conditions of the top and bottom surfaces,
end surfaces, and the like of the cut substrates and for
inspecting the functions of the substrates into the substrate

20 manufacturing apparatus 801 described above.

When a cut unit substrate is transported to a device
for the next or later step, an edge of an end face of the
cut unit substrate can be chipped and a micro fissure can

25 be created. As a result, an undesired crack resulting from
the chip or the fissure can extend in the entire unit substrate
and damage the substrate. However, according to the
substrate manufacturing apparatus 802 or the substrate

_ manufacturing apparatus 803, achamferingsystemis connected

30 to the substrate cutting system according to the present
invention so as to chamfer end faces of the unit substrate.
Thus, it is possible to prevent the damage to the substrate



30 present invention. Wien a cut unit substrate is

transported to a device for the next or later step, 26/03/2007

an edge of an end face of the 26/03/2007 - 183 -

MDO31 cut unit substrate can bel&hipped and a micro MD031
fissure cab be created. As a result, a crack

resulting fromthe chip or the fissure can extend in

the entire unit substrate and danmage the substrate.

However, acc8PItRETPETEn@osisdt (etelef Peigat etppRgd when the
appasaby:rd®d ia ehenines it WSHeBubsteaRB8CHLHagé® the top

t he sub%trat e C!ébtl nﬁ %st em according to the present
i nveRtFSACE0 s 1§ ERBRTERTENANFatlES o7 (e Gifiqde formed on
substthat enitThubstirhtes pHeEeBde, tacdilialy thealamgstrate

40 LIS RMARLEL By B O 0 St o

802 angagatubs8pat ethanimspectioy sppeemtis diected to the
accoLgdh8g9rate Mﬁgtstémpéo ta'%etgrb%sggie'tg%ggttle%@' gefect
u an 8?)

15 The substrate man cturing apparat uses
are dHtErneRIstGateol popat | A era igls pac chbnos e mlezgrode)

for atnswesding $thyeSi Z@nusondhti 89St Ofot NGd U idNGubstrate
bottom surfaces, end surfaces, and the |like of the

100yt SRS unscap e Fedpeed ((RPovRe Fipetiwneigilaim 51).

the substrates into the substrate 20 manufacturing
bove, When a_cut unit

appar at us 8(;)_L1 dcz,%grbbed 3 A .
substrate is 1 rdfsfOPYEIEECHIBELPRCT tiU1e R TFPNS, of the
| at esulsdtom tacutddagosyateeshdamainig theEmbodinghts 1 to 3,

b b hi d ' fi 25 b
o oar el e I BafPh R iRl Fofhlr ol t SybBtagte Formea

15 f r orhy bleaddmigpgdass heulhsssates dan caxheothén ishewnhave been
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accor gi ng t{e?'t h}elgggﬁggf rate %u#g%tlﬁeﬁl&lg%\ggr%abag limited
802 ¢y thRgesuer gramphkendperations diffeaent 8O3y the above

Chare s@¥riip@ iR hEYP b FAFWRGIRI depending on the types of the
substrates tobecut orinorder to enhance the functionalities

of the devices which constitute the substrate cutting system.

In the above description of Embodiments 1 to 3, the
substrate cutting systems for cutting the bonded mother
substrate formed by bonding glass substrates to each other
intoapluralityof display panels have beenmainly described.
However, the substrate which can be applied to the present

_invention is not limited to this.

The substrate used in the substrate cutting system
according to the present invention includes ametal substrate
(e.g.., a steel plate), a wood plate, a plastic plate and
a brittle material substrate (e.g., a ceramic substrate,

- a semiconductor substrate and a glass substrate} as a mother



30 to the substrate cutting system according to the

present invention so as to chanfer end faces of the 26/03/2007

unit substrate. Thus, it is possible to prevent the

damage to the substrate 26/ 03F288% -- 184 - MDO31 MDO031
Furt hernore, powder (cullet powder) created when the
substrate is cut into the unit substrates damages the

top s rf ce of ubstrate and cuts an el ectrode

for mss EEEPFst- dhaguvrategesd drrddie gubstrate
thg smbsttrra; ey’étmm&a@tcﬂﬂm@@oamaar@%%@:ﬁ@an&@ﬂthbﬁ includes
subst t n e |nspect (0]

syst egm%l gl dcé?n%g]g% L‘Ea 0 f'ﬁlé ‘Hg %@t’?oat( > ﬁf"?’sﬁﬁ%?& @ﬁ‘?nbonded
so asa ¢dsh alther,oadbbededasdbkecthtei whibk dubsSérate mother
fe. g sut%&%rt%tscg}:éjéorﬁy n@cﬁ ?{%B%o?l %t [ og eéha gltni%nagaa Jtacked

stage. Thus, the cost e un| r
manuFARSHatearf e W@tﬁl@:eﬂ%h@nveubﬁunatesnwﬁ clomibined and

51) stadkedhenabavxg degsgkiption of the operations of
the substrate cutting systens according to

Enbodi nents 1 to 3, exanples in which the bonded
not her gl assq'nuhattfsadx%ﬁé)hmthla@ Bys’é)%‘:ﬁc&aﬁg g&' ﬁﬁﬁllgd to the

substr tce to chl is. cut have been escrib

107 oneb BE LTS AR B PR b S ate s By AP otpLagma display)

t Eesese&cﬁpr@!ﬂ‘m eflaﬁgaatellmpjjafﬁ)qa%llzgﬁﬂdfbkﬁgzc?l dlSplay

a oV SGr, r f or med. dependi ng on the
LI N T XY e

enhah@@elhearf Wwgangta ELt des’lﬁzé pénthe sleWRIRY fildichemission

cons&igg%g%}gg peRslipke S bORGRHSEEM (1 d hdDR AR trate

descri P ment's

Scut t9fg W%@#ﬁl%mahmam@mmammr bonded to each

subsd#mde, formed by bonding gl ass substrates to each
other 25 into a plurality of display panels have been
mai nly descri bed. However, the substrate which can be

appl i ed to e AsAMatd na@au@g b§s@e¥n lddd 1%k t Qubstrate

this. substrate used in the SubStrate cuttin

syst“?rﬂ“ tardBgr PRt ateR e GiaEmy tavEe Paesend teention

20 a mbiaal beghsddédd€ibed above with reference to Figures 1 to 64.
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<Embodiment 5>

Hereinafter, a substrate cutting method according
to Embodiment 5 of the present invention will be described
with reference to Figures 65 to 67.

Forexample, asubstrate cutting process is performed
by the substrate cutting system 1 which has been described
with reference to Figure 1.

According to the substrate cutting method according

to Embodiment 5 of the present invention, scribing lines



(e.g., a steel plate), a wood plate, a plastic plate

and a brittle material substrate (e.g., a ceramc 26/03/2007

substrate, a sem conductor substrate and a gl ass
substrate) as a nother 26/03/20b%° = 185 - MD031 MD031
substrate. Furthernore, the substrate used in the
substrate cutting system according to the present

| udes ded subst f
ot her L e P aEE vt & pEnaau S B2eafh o ath oBsAged of the

substhcatdedihd thedistibeiteat ert heHeresnhstiHeat @8rabeng line with

mbi d d
Sobot T SIpGIBIREERRLD AEEN THIRY Rl SeRaBapRnf Rin Sopmea in
st aclogdlegn teathtoieee . a 'Iﬁlbllgi.lblstm atfe uocuttt Enyssystes from the
gLan %n@.@ﬁﬂ&%e&%dﬁ@tré@a gyt ti I {Jfgguth't:aﬁ single

substrate for a (pl asna di sp ay

(f1 atpRkel 1a|§fptfw} )wﬂalq%tﬂe@a@w@eaa 8tspbagg cutter from

panettheatb@ﬁdé@ﬁdt\h%rpsﬁbﬁﬁkﬁfeWelfroﬁt Elﬁ@"ésﬂﬁlstsbggnt to the
an or evl ce panE| an

proj ec . nic
(fieft éfﬁls‘g t‘tﬁ §ﬁF&g’}ﬂgn%11%é'llttlk%hea@l@ge@n%eoke while
brit the Slbath@roﬁl,t_hfetdsﬁltfg thef bbnweaqhottﬁéfté@bé%ﬁé 3o from

Osubs]t'ﬁgt ega re ho dgﬁetzgaeac ot her.. The substrate

cuttrig sy% el?loé'ﬁ’ BRRY RO iU F AR ST HyLnY Tine witn
appatle usimgborsiingkd aid mapitesiadd. nvention 20 has
been descri bed above with reference to Figures 1 to
64. <Enbodi ment 5> Hereinafter, a substrate cutting
met hod accorfdi spper 5ubg tEattediutenindgdetidd 6 0fcasend scribing

i nv (W e
o5 CElAOR B L 86 R 14 Db LSRRG P Ll irace)

5 per 1O Hee Popglediro s substrate diong Ayowem aum:oattmagttmg
beeridiassy 70eforméd Msbh1b8her £18E V\F:LQ:I'F E%’fﬁ%ie strogke on the

Accaording to the substrate Cuttin cord
Lo EYSH mEface bFerpRdsuadane )i ‘éh@lb@ﬁﬂes"dwﬁtﬁtig,substrate
i ness.

20 Figure 65 shows a cutting processing procedure for
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cutting the bonded mother substrate 90 according to an
embodiment of the present invention. The execution of the
cutting processing is, for example, controlled by a .computer
included in the substrate cutting system 1. The computer
controls the movement of the upper substrate cutting device
60, the lower substrate cuttingdevice 70, the scribing device

guide body 30 and a substrate supporting device 20.

Hereinafter, a procedure for cutting the bonded
mother substrate 90 using the substrate cutting system 1
will be described step by step.

The procedure for cutting the bondedmother substrate



26/ 03/2007 - 186 - MD0O31 can be fornmed with a single

stroke on both surfaces of the bonded nother 26/03/2007

substrate 90. Herein, the "scribing line with the

single stroke" means only one"st¥Tbing line formed in MDO31
order to retrieve a plurality of unit substrates from

the 5 bonded not her substrate 90 . The scribing |ine

with the single stroke is formed without detaching a

scri bihysindiidre sibmtnate gehbteo fierice dubnakudes 90scribing
fromdted shard vR@aklingOst8e. @0nBLLELaLY, 1AL i8EEI R N tting
l'ine th the single stroke, while the state of

pressSimg ﬁﬁepﬁ5ﬁﬂgweﬁother substrate 90 from 10 the

start point to the end point of the scribing line with

« he single s%éokelié}na£ntained. An u%ﬁer substrate
|

cutting devi ¢&®Bo e~ 3¢ S Wity SOt 9w L AP oL S iRffiformed.
st r oR&eoani htalippet t ug f siosp (ifd LSk tepr faces¢ttidy ofn initial
t he e t Q.. A lower bst r at -
cut t Fg ees abeonupEPRate Gl lvPHRl Lt g meriving
stroR&eBnishetarbedr surface (second surface) of the

bonded not her substrate 90. 20 Figure 65 shows a

cutting processing procedure for cutting the bonded

109npt her substA&ier dohacebiidiay sed tdmy eftsadiimecompfieted. the

pr espRéce s e Olhudder &Gy il the cutting
processing is, for exanple, controlled by a conputer

included in the substrate cutting system 1. The
conmput er 25 saedy roiez § hendoyerBn®f stb YBPBErformed. The

subsstéra%be cut ttler%{g) device 60, the Tower substrate.
cut t Ty dEH &R, 1S e HER BoRgTaEPiag ayFrgdbpodingoon the

15 and omidis tra@tiee s uppbstirage devi cerdB. dderiaiingf tfep awill be
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pro f cytting t hgnded 30 not her substrate
S Jfabe e et be

90 usin _ St at'e ng systeml wll
descri bed step by step. The procedure for cutting the

bonded ”Dthﬁ%t%Eb§B£a£8r2§{8§Q%%%7is completed, the process
continues to step 1103.

- Step 1103: The breaking step is performed. The
breaking step is a step for breaking the bonded mother

substrate 90 along the scribe line.

After the breaking step is completed, the process

is terminated.

Hereinafter, thescribingstepperformedinstep 1102
(see Figure 65) will be described in detail.

Figure 66 shows the upper surface of the bonded mother
substrate 90 which is used in the scribing step performed
in step 1102 (Figure 65). A line to be scribed is formed



- 187 .- MDO31 90 using the substrate cutting device 1

includes a scribing step and a breaking step. As 26/03/2007

necessary, an initial setting step is performed. 5
Step 1101: The initial setting 4B8p-is perforned. The MD031
initial setting step is a step for setting an initia

state of the substrate cutting systen11 before the
arte ter the initjal

scri bj te |s S
Sott Ll Onedlsd BuRERELEL R pOnIEh it AEbATEate 0. When
step m®gppsre1mb3mteT¢1etismg Gengcsatempand tperfovaresubstrate
The . t orm scribe, |ine

on thczkﬂ'rtjlqi 35' ngtﬁhgf:g i V?‘?afti{e tr}%ngl&?r £Bi BG SSribed,
step %ﬂqru?éngdéseﬁu bedfb:an@cﬂ e degeidt suAffieere bliethe on the

scrily c S tLn
st ep f?%%ﬁi%%tg%g ggg%g&ggﬁegg egiﬁﬁgiéte %Q 8¥F8ed s also
per f FOFEEA PRet %rléﬁ\[@lrn@uﬂféﬁel of athue é}@nfdﬁd mpélakr ribstrate

t he bﬂUdEHenpiﬂ@FU3$%ﬁ§55§53d99bf%9 @fniQﬁJQﬁelifﬁe to be
25 After Be breaki ng step i s conpl et ed rocess
is t8FMRE BPRSF St‘@ffa%@fs%l‘r\@ hanglesk @9tlp%¥fsubstrate
or med0i.n step 1102 (see Figure 65) will be described

in detail. 30 Figure 66 shows the upper surface of the
bonded not her substrate 90 which is used in the

scri bi ng st ephpdrifrar Iteglbeiyr:zsibx}n E¥hed-bgUtRe GipPperAsurface
l'ine ' or 6/.03,2007 . 188 - 31..

'R o et st B s B o Pe it a pdEsLity of
90. W%@%lghhelaﬁﬁér(Sbb@ighmeltuetPm§2destralﬁﬁtammne P2P3,

the 4orefgistRsShiahgrs, straight line P6P7, straight line P8P9,

15 straight line P10P11, straight line P12P13, stralght line

P13P2,straightlineP14P15,straightlinePlGPl?,straight
line P18P19, straight line P20P21, straight line P3P12 and
straight line P12P22) and a plurality of curves {(curve R1
to curve R11). |
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Whenthesubstratecuttingsystemlformsthescribing
line along the line to be scribed and breaks the scribing
.line along the bonded mother substrate 90, it cuts the bonded
mother substrate 90 to retrieve unit substrates 1A, 1B, 1C
and 1D,

Of the bonded mother substrate 90, the unit substrate
1A is a portion circumscribed by the straight line P2P3,
‘the straight line P6P7, the straight line P13P2 and the
straight line P16P17. Of the bonded mother substrate 20,

- the unit substrate 1B is a portion circumscribed by the
straight line P8P9, the straight line P12P13, the straight
line P13P2 and the straight 1ine P16P17, Of the bondedmother



cutting device 70 are noved along the line to be
scribed, a scribing line is forned the upper surface26/03/2007

of the on the 5 bonded not her substrate 90. Aline to
be scribed is also fornmed on th® lower surface of the MDO31

bonded nother substrate 90, the line to be scribed
corresponding to the line to be scribed on the upper

surfac %@ ded not her substrate 90. 10 The
i ne 19  BPiE P UGT iRt cubpdf aRfTdoR clgfcynreribed

bondégd 111’[& hEraSgﬂhrsﬂ_ﬁ.ﬁéﬂ.’zﬁ'lﬁ Rifse:] Slﬂﬁél e 1@11@1].&11‘1@?6'1’:7 , @he straight
st r ai,ght [ [ ai i ne
P2P3, g“l?lst%iw%t Sﬁﬁ she %%553 i J;Jr@%? 3?’?‘ %gp%?e bonded mother
str alsglms ttrlame IR P e 4B1 s subisght tlei m@&@lai:l:,lostcr:aicghts cribed
[ine 3 - al.gh 13 [ | I|ne
5P14Pf§1%§%rgFg%éah?n%léﬁggﬁ%g) fg%|%%¥£ |ne3ﬁfé£ﬁ¥Pl3 the
st r aPF§RE1PhEel ProP18P18t and gite bitmeiPBPIRieN#@3P12. The unit
straggBbtkhess Fﬂﬁpa%) iedaﬁd pib”a@le' E)f‘rgflggﬁrv}’ﬁﬁl PP¥priate

Rl to curve R11). When the substrate cuttin
syst ERPgeF oPREVe AR %%ﬁhkﬁ?kﬁrilne al ong the Ilne to be
scri bed and breaks the scribing 1line along the bonded

lonDther substrate 98? it cuts _the bonded nother

substrate 90 1 TP/ T B SHHPinhBFPEedere Khigh 1g performed
25 adariiy tBe sbeibongdatappbefoznbat ixatsetegoucme(dﬁa Figure
subs te IAis a portion circunscribed by the

straight |ine P2P3, the straight |ine P6P7, the

straight line P13P2 and the 30 straight |ine P16P17

O the bond%r%%tfl%%'i: Sﬂ?«—:?‘tsr 3,% % rg S ﬁ’lrnelvtv ?JL.J str rJ.bed
iBis a portion Circunscri 6‘ tie
15 pgpatath ¥ tteng i thi ;efpr2Rce, tphé'mmrasgﬁﬁ ahdné'l
P13P2 and the straight |line P16P17. O the bonded

not her 26/03/2007 - 189 - MD031
Step 1001 : The computer controls the upper substrate

cutting device 60 and the lower substrate cutting device
70 such that the upper substrate cutting device 60 moves

20 downward and the lower substrate cutting device 70 moves
upward, both of which are at predetermined waiting positions.
When the upper substrate cutting device 60 moves downward
to a position of 0.lmm to 0.2mm from the upper surface of
the bonded mother substrate 90 and the lower substrate cutting

25 device 70 moves upward to a position of 0.1lmm to 0.2mm from
the lower surface of the bonded mother substrate 90, the
cutter wheels 62a, respectively, press the bonded mother
substrate 90 so as to sufficiently respond to concave-convex
portions of both main surfaces of the bonded mother substrate

30 90. The upper substrate cutting device 60 and the lower
substrate cutting device 70 are moved 'along an upper guide
rail 31 and a lower guide rail 32, respectively.



substrate 90, the unit substrate 1Cis a portion

circunscribed by the straight Iine P2P3, the straighRke/03/2007

line P6P7, the straight |ine P18P19 and the straight

line P3P12. O the bonded nothe¥20substrate 90, the MDO31

unit substrate 1D is aportion circunscribed 5 by the
straight line P8P9, the straight |ine P12P13, the

straight i ngtPl8P19 and the straight |ine P3P12. The
unit subst r 288 1PR2Eoraet log of dhg schthingddnaishiarts from
appr dprel @erspacesmiereneiagackigat ef . adéa Rt gtE@médribed by

sor | Bing-orcAPEBIFE ik 4P Car Piae 13008t 6 koaeg Tother
Her e&lpeitratked & cr iSpiend fiircadddyr wh i ¢ lealoh d@B’CeEi" betkel 62a is

515 Sb%@sglédst)ﬁEthﬁQ {)Sﬁﬁégnﬁgﬁl&fhe i L £5, 66 and 6&f70h cutter

1001: The conputer contro pper Subst rt
cut t Wﬁgeée§¥%el%@oan¢@ eRenigonbe Blbsthoabe sotibed from point
devi pg (Eopéﬂﬁjﬁ &Mlﬁh?hé'p@@fefﬁfeﬂflﬁﬁﬁl%ﬂ%'eﬁg edge of the

device 60 moves 20 downward and the | ower strat
cut t PRGPEETURS tRR tedve s ThUBWaF L 1 i th L bRedtiineh fermegdton both

pr edmé efi M ALEL Y6 N IO ShOHAS - mo SN JNRHURRY 90.
substrate cutting device 60 noves downward to a

10position of 0.1mmto O0.2mm fromthe upper surface of
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t he bondednms thay lmﬂ)SSéﬁﬁ.BiHQ landstdie dwRId S1EsE aﬁb@t side'

o e B GRLafy KBRS P BhEe) 21 8a DY Wb sntrach cutter
not H@Te?ﬁhlﬁﬁa{ atsepgesseﬂeontut tiee hdeld rodher substrate 90,
respged h??éi‘ subsEISh &P@d{‘fiﬁe{}%@% an%%ﬁt & c%)vg?nfgggﬁgtrate

5 as to su |C|ently respon concave- co
Sof BBt iRy Wewdcead®s aGTe moveifopdedagnbhbestsabghtaliéne P1P2

30 Yha THE JHNBGhIUPSLHE %IZE’SCUt &'hg% A58 n 0l gstE&% formed

| ower substrat e cuttin evi ce are nov
upp& G&itde madg; Isugfaéﬁéf &f| sher bgoiigd mathegzsubstrate 90.
respectively. 26/03/2007 - 190 - MD031 Step 1002:

For mati on of the_scribing line starts from
Step 1004: Scribing lines are formed at an outer

circumferential edge of the bonded mother substrate 90.
Specifically, while each cutter wheel 62a is pressed onto
the bonded mother substrate 90, the upper substrate cutting
device 60 and the lower substrate cutting device 70 are moved
along the curve R1. Thus, scribing lines are formed on both
: main surfaces of the bonded mother substrate 90. The upper
substrate cutting device 60 and the lower substrate cutting
device 70 are moved such that the track of each cutter wheel
62a has an arc (curve R1} with a central angle of 90 degrees.

Step 1005: Scribing lines are formed at an outer
circumferential edge of the bonded mother substrate 90.
Specifically, while each cutter wheel 62a is pressed onto
the bonded mother substrate 90, the upper substrate cutting



the outer circunferential edge (an area circunscribed

by an area ABCD and an area P2P3P12P13) of the bondeds/03/2007

not her substrate 90. Specifically, while each cutter

wheel 62a is 5 pressed onto thelbbnded not her MD031
substrate 90, each cutter wheel 62a is noved al ong

the line to be scribed frompoint Pl (a point within

the o It ar Céé_ﬁﬁl?erentlal edge of the nother

substTHEP %%#Pmeﬁgsm?ﬂ‘e%atﬁ%u‘ﬁsitﬁﬁdi%ﬁ%?%are moved

nai n alwnigadess dfaiglet handed pE0t hefus! UB&‘:EBiﬁg&Qne%gxre formed
an outsi de'

St epl bing | d al
Si o o8y oSBT SUBERrRrcot shik: FrRded o et criantrace 90.

cutter wheel 62a is pressed onto the bonded nDther

bstrate 90 h tii d
Tnd- the | ove? ekt VBF coib RERY Thp v E B oy ovter

al on§irpemferanghall edgePoPE2 th&ndbomﬂedstrroa:ﬂ@m dubsgrate 90.
P2P3Sp$ﬂﬂ§1o§£iyb'v@ﬂlié% rc%t %%ﬂee?.ngggts? B@%eo%sfd onto

surfaces of the bonded strate 9
Scri BPﬁ&qqq%%maFéeFo?W@t%ﬁ%u’ft@ upp@r substrate cutting

c. r casteseislol aha Qﬁ@el&fzeﬁ Bavhepded dH?attfﬁ{ a&@%é FoCare moved
ecificall | e each cutter % 2a I's

Onr es‘gg c‘l‘ﬁ% lﬁ?ﬂdeahﬁﬁt HFT st F-&F@S%‘?e fRremed on both

uppenaiu l@mtcﬁatceswftttmg bodﬁ\éh%ﬁ%ﬁ%@ﬁsﬂ:@:eﬂt@:\/\@b The upper
al ong the curve

b t d 70
R AL R 4B GEE R Y SRR hoRsE Pt e of Cutting
sur fdaiscen 7 0t dmee norvekeldsuoh |’tEHatS whettrdck 9F. edR PRI wheel
su bséidahﬁacéﬂ 55:89%(9.%& %2 and gach?e%g{a\{\f ﬁgs :éﬁ a9tc’f@edc=zgr«=:es .

cutlng evice 70 are no

5 each cutter wheel 62a has an arc (curve RI) with a

20

25

30

central angb%egf 1897deﬂf1.|e.fé eg’c% r%%:uﬁcﬁ%eé‘:?g\%‘ I ;Crﬁlzgl ggoPressed

lines are forned an outer
t he %ﬁdé&enbpﬁépds medhest éubgtraSpe@Df i thel yppwm $ebstrate

eac h;u@:ltt:l,hgr aekeek 892ahd PHES$EFeP néﬁ’bsH_]gt? O@lgw?glng device

substrate 90, the upper substrate cu

26/ 6§/ Qggfnovquvilthmie area between the unlt substrates

Thus, scribing lines are formed along the inside' side of
the unit substrates. Specificaliy, while each cutter wheel
62a is pressed onto the bonded mother substrate 90, the upper
substrate cutting device 60 and the lower substrate cutting
device 70 are moved along the straight line P6P7. Thus,
scribing lines are formed on both main surfaces of the bonded

mother substrate 90.

Step 1008: Scribing lines are formed at an outer
circumferential edge of the bonded mother substrate 90.
Specifically, while each cutter wheel 62a is pressed onto
the bonded mother substrate 90, the upper substrate cutting
device 60 and the lower substrate cutting device 70 are moved
along the curve R3. Thus, scribing lines are formed on both



device 60 and the | ower substrate cutting device 70

are noved along the straight |line P4P5. Thus, 26/03/2007

scribing lines are formed on both main surfaces of

the bonded nother substrate 90.182Step 1006: Scribing MD031
lines are formed at an outer circunferential edge of

t he bonded nother substrate 90. Specifically, while

o L R MR B aeb B oo s

devi caigt zafte thitlhiogeiesidss b0aded tiet lmeﬁl%\ﬂbrs&ra@e cutting
iR

e Ry Qe VR, ShE AT wlG Sad B kekh RErer vheel

are forne
substt?# bas@n The (gypwe RIubsthat ecvtirtlrmglevot d 86Qiegrees .

sand the | ower substrate cutting device 70 are noved
such that the track of each cutter wheel 62a has an

arc (curve REYeRi 1008: dlntke|eamtylcatdleroghdedr 62s8.1is fFessed

St epoh®87 th¥hbbaaeachoeHbtesubbesh+ 8260 | St
onto mot her substr at e 90, the upp 2?55& substrate

subsﬂlg?éngcaﬁ’?ﬁﬁ 88\ ARE Ble akeleheSYhvikra b bEttidng device
cut t Fagadevineeed #litdrih mhecdrdat BebwkbBg ah&aubet Wl trates.

10f o ooty oHGTREN kiire “iFisoBmec, AGOnR Fha beTHR egide of

15

Specth¢ G:alJJW$uhhtrateach Spﬁd:ﬁ?rlc\ail&gl w2 Be ie%cl €S58Sk wheel
ort 248 ERMECL T 06 AVEEAATE e S UBERLe o oo o

substrate cutting device
cut tTHRE trte catttdngr @evmmaand dhehdowbras it tdtieecutting

P6PTgeviusS 7@5als&rracmé3£ IR e Jt&rarfggﬁtgg Q! Ii’a%i N Thus,

surfaces of the bond rsub

> 100F RIS hénes e EpEmed omeeo bt mayinosEfaces of the bonded
ci r ciodRIre dud tredge opf. t he bonded not her substrate

90. 30 Specifically, while each cutter wheel 62a is
pressed onto the bonded nother substrate 90, the upper

substrate CE&bpng01devséﬁ‘15@n§nﬁhhéﬁ ]a@)é‘efoﬂdgété@t@n outer
al ang the curve R3

gg”%ﬁé‘fﬁ%\gﬁ%téﬁ‘& g‘ﬂmvedﬁ%qu}ﬂ@w Substrate 90.

20 Specifically, while each cutter wheel 62a is pressed onto
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the bonded mother substrate 90, the upper substrate cutting
device 60 and the lower substrate cutting device 70 are moved
along the curve R4. Thus, scribing lines are formed on both
main surfaces of the bonded mother substrate 90. The upper
substrate cutting device 60 and the lower substrate cutting
device 70 are moved such that the track of each cutter wheel

62a has an arc (curve R4) with a central angle of 90 degrees.

Step 1011: Scribing lines are formed at an outer
Circumferential edge of the bonded mother substrate 90.
Specifically, while each cutter wheel 62a is pressed onto
the bonded mother substrate 90, the upper substrate cutting

- device 60 and the lower substrate cutting device 70 are moved



- 192 - MDO31 mamin surfaces of the bonded nother
substrate 90. The upper substrate cutting device 60 26/03/2
and the | ower substrate cutting device 70 are noved

such that the track of each catt@P wheel 62a has an  MD031
arc (curve R3) with a central angle of 180 degrees. 5

Step 1009: Wile each cutter wheel 62a is pressed

ont o o,ggtge t.her. subst 0, t.he upper.. . .
subst%gtt?%g cu %1.{%11 21\}-1 ééngoi’ghglﬁhe 'flbl\l/ﬁ'e'r 52—‘68%’11}1& gines are
cut t | Frered ionebo ¥ i rovEdcastdif nthichbonded Meeheeesubstrate
the uygt substrates. 10 Thus, scribing lines are

formed along the inside' side of the unit substrates.
Specifically, while each cutter wheel 62a is pressed

pNto the bon . -ate t u

substrate cu%??ﬁgqgg\?i'cgeggbgﬁg flggefoag? gﬁ%&??a‘?te an outer
cut t iHF CHRRRER tig lacdgfpndd Erorkpndrd Jiethehtsubistarate 90.
P8PI.SpHuiFicki 19Gr whiNg LABRSc@ forif QFHRA @RaPPLNLFBLA4 onto
surf% es. of tge q:ﬁ%ged not her substrate 90. Step )
1010:""&cPYBIRY MATRES avRsEbR e PO the YRR substrate cutting
ci r cdefdcentd ahdedgel ofiet habaandad ot hefg FeRsStEaiCare moved

90. i fi.call il e each,cutter. wheel 62a is
1Opr ess égngﬁé g Hggﬁoﬂn‘pﬁiéd he? CELBLRY diides0are FoTmsepn both

subs®pineswiiadery ofdeve tomglkdandthbe $ulvetrA1D90L atPhe upper
cuttipg | . I curve R4. Thus .
paseeNt L AILalDIed s@LORO-AES LRyl dF urting

scribing I'ines are nmairm su
t he B8Vded TfoeRermaiiss shghetiogt theetuppkroRbashbsiiriade wheel

cut t 62g Hdavas R0 (ahsvi s ) Qvef S Hgﬁttg:aﬁ_g?ri:%ltaéc h:@ gBU degrees.

device 70 are noved such t'hat the trac

15wheel 62a has an arc (curve R4) with a central angle
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of 90 degreesx €3 18421 h o6& h bi e S, f et
an out er % cﬁ%um er en%]io al gggggggff_ the b(;%j%g{%?ﬁg?:Slde
subsﬁlr‘gec gfdgre uRiE Substrpte . wWhPeeifhenltyit Wailateagh cutter

62a wheqll d2sed sopressticoResdese BYMRG SiRHerak8b2®rate 90,
te cutti evice 60 and the | ower

t he r_substr Ny
et Rho St BRLER LR E i o RV EE 8 and the Tower Substrate

cutting device 70 are moved along the straight line P12P13.
Thus, scribing lines are formed on both main surfaces of
the bonded mother substrate 90.

Step 1014: Scribing lines are formed at an outer
circumferential edge of the bonded mother substrate 90.
Specifically, while each cutter wheel 62a is pressed onto
- the bonded mother substrate 90, the upper substrate cutting
d_evice 60 and the lower substrate cutting device 70 are moved
along the curve R6. Thus, scribing lines are formed on both
main surfaces of the bonded mother Substrate 90. The upper
substrate cutting device 60 and the lower substrate cutting

- device 70 are moved such that the track of each cutter wheel
62a has a smooth arc (curve R6).



26/ 03/ 2007 - 193 - MDO31 along the straight line

P10P11. Thus, scribing lines are formed on both main26/03/2007
surfaces of the bonded nother substrate 90. 5 Step

1012: Scribing lines are fornmedi2¢ an outer MD031
circunferential edge of the bonded nother substrate

90. Specifically, while each cutter wheel 62a s

pressed onto the bonded nother substrate 90, the

upper substrate cutting device 60 and the | ower

substrate cutstiepgloleyi Ckhe/ @oait@olDyedt 1ién %r@é%etshéach cutter
on ot

curv 5. us, scribing lines are forned h
mai n%"sl’llljgr a;:Eeg 8P%f)hEgﬁoﬂBQGeﬁDFHEPe§UB§§?5’E%t@O? THEnd moves
upperthesyppdr attbstuvateng idevigcde 6icaBl dhitthe@Weker substrate

ubs ' evice 7 re _noved such_fhat .t he \

T no it Lag it 167 e d Bl S IRY S S LG sy tratont
wi t h ldnedttIR3 . shglaunfe BD, ddgr sbsaigit 1She® I4MIH, the curve
Scri Rigng +hisn 0 a tside: i of ‘
the unit hen€E-gignt s%g%gf‘u‘a%g 77 tlfe re: Hhdlstraignt
wheel182aP18F 1P eslhr) BHtee RID.bohgedtrpiaht LimstR2QR21, the

- 90, ctibeeuppe! sWOSiFBLEgEHtiing SEd £6:00 30 di&ight 1ine

10

Iomeg $§$ trate 20 cutting device 70 are noved al ong
the 8t éht THufe saodng Lipes aredamiedyn pokismgia surfaces

formed the bisbiddd@i io Skt agess©fatd e bonded not her
substrate 90. Step 1014: Scribing lines are forned at

an outer 25 circunferential edge of the bonded nother

subst rat e 9GEterShebs § Foahh Y iowbifltteasedi wiiid Binabeebmpleted

62a is PIASS nto the bonded not her substrate 90,
t he upd%% sugﬁézue cutting device 60 and the | ower

15substrate cutting device 70 are noved al ong the curve

R6. Thus, seg#ibi lLj i Q.

surfaces of%?%%' %% é%ﬁﬁﬁg EPE§EEES?2€%88%geﬁgggﬁggéf;moved
substivRTE Eatthienpredet eenboedpestitd onowet thabistweat gubstrate
cut tdd’c@:ir@e\dv\eh%g.gléo 79" € s"RVSR S oAl thechs aﬁfe&ét ermined

each cutter
position, the scribing step is completed.
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As shown in steps 1001 to 1016, while each cutter
wheel 62a is pressed onto the bonded mother substrate 90
such that the pressing of each cutter wheel 62a onto the
bonded mother substrate 90 is not interrupted, the upper
substrate cutting device 60 and the lower substrate cutting
device 70 are moved from point Pl to point P22, As a result,
the scribing lines are formed on the bonded mother substrate
90 for cutting the unit substrates 1A, 1B, 1C and 1D from
the bonded mother substrate 90. Thus, the scribing line for
cutting theunit substrate 1A from the bondedmother substrate
90 and the scribing line for cutting the unit substrate 1B
from the bonded mother substrate 90 are formed without

stopping the movement of pressure onto the bonded mother



62a has a snmooth arc (curve R6). 26/03/2007 - 194 -

MDO31 Step 1015: The control section presses each 26/03/2007
cutter wheel 62a onto the bonded nother substrate 90,

and noves the upper substrate t%2%ttng device 60 and MD(031

the | ower substrate 5 cutting device 70, in the

follow ng order, along the straight 1|ine P13P2, the

curve R7, the straight |ine P14P15, the curve R8, the

st r ai GRS H4aFe P 6PTRUS: Hhe ey EbuY PERECS 51 Rd §AMme fgEorming

P18Pl%e sbeiikiy eiRd0 cdihbe Feaicaht |THesE20F24g 1t s formed
curve RJt%ﬁ%hedst a| t line P3P12 and the stralght

line® eflhﬁig §Er PHPRGTRERe20 aF @R RFSHERR bnthe bonded
bot h megihers subatesateodot heoinotadedgnbﬁheby Sa&bsé:-ﬁ@éfn&ﬂfactor

t ep (LO16: r bjng line is conpleted .

St ChdEaR o5 B RO RR R R bR, Sk f o in e e Evice) .
devi Eérﬁbermomvedlnu@v\ﬂmj natHde subedeteeninednlikely to be
posi E'u@nlﬁgg Lo AJ.OWJ:eSg%%:ttrl%h% dgl%hggﬁ?ﬁrﬁi’ﬂ&te%ﬁeo éc.srlblng

noved downward to the prédétermne
scri BitRgSst &p 18 wokidieskedthatp aAS?hsl?ov\nnl pbhimpe d@WoIface or

to 10A6.1imd £1 £8ER1EH LR on ‘Mﬂ%‘%u@gécé§ R ERSEH1 P strate
the bonded nother substrate 90 such that the pressing

1041 egRFO Ml SRR L SEREBRG bYHEhe BoRaB®Ndd preption (above,

substtiRtLifh) 65 ADAimNter reptegly the upper 25
substrate cutting device 60 and the | ower substrate

cutting device 70 are noved from point Pl to point
P22. As a renmﬂdmlrtgwetccmhbl mg:ﬂmme@ qrzmcfeﬁum Othe upper

t he trate 90 for ttin
subs% T a% es {irezcu%él ST 8Y% ?8%1:}}% 0385%&}) Efr}te‘? cutting
15 subsiadiee I, aThumovedcabang E myprvienéef gr , 3D, @Rtitd g OR) for

t he t t
oo S0P O e M ng D PRRSIL Il UL BB
subf& speh1Bhat a scribing llne formed along a first direction

and a scribing line to be formed along a second direction,

which is different from the first direction, are connected

20 by a curve. Thus, scribing lines are formed on both main
surfaces of the bonded mother substrate 90. For example,
where the moving direction of the upper substrate cutting

- device 60 and the lower substrate cutting device 70 changes

to a direction along the straight line P4P5 from a direction

25 along the straight line P2P3 (curve R1), while each cutter
wheel 62a is pressed onto the bonded mother substrate 90,

-the upper substrate cutting device 60 and the lower substrate
'cutting device 70 are moved along the curve R1l. Thus,
scribing lines are formed on both main surfaces of the bonded

30 -mother substrate 90 (see Figure 66).

As described above, the pressure onto the bonded

mother substrate 90 can be moved such that the scribing line



15

fromthe bonded not her substrate 90 are fornmed w t hout

stoppi ng the novenent of pressure onto the bonded 26/03/2007

not her 26/ 03/2007 - 195 - MDO31 substrate 90. Thus,

the scribing processing tine f 8#6f-orming the MDO31
scribing lines can be reduced. The scribing Iines

formed on the bonded not her substrate 90 can prevent

t he ther supstrate, 90 from being cut by an _.

ext er ncﬂ{i‘r? gStPS gl s h‘g IHoTehEhtat ige SEHRRERGt Line to
suppdret f@gﬂ@i@wloe); thefswdded dntrectibnead denm@ited by a curve .
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sectlGHOFébo§én0t#9ﬁc?foﬁlé#mcﬁaﬂns 52 to 55).

According to the scribing procedure, the upper

Substrate cu%tin devi ce 60 _and the | ower substrate

cutting 15 deviRerneres @sngpearabsdgrti gefereacy. to Figure
2. ORL#p whéR)a fowt tett hbag 6$le_l.ﬂtfﬂ_ddi§'i&3%t gas.—eolreoﬁsﬁrms used,

t he d_ ot ers strate S that _a scri bi
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by PEERuDd O 06 utiert WAEEL (63 8 €5 SOIIPR Hffae ' siae
mai ref auit ke sybstrake QIOﬂdeltﬁﬁCh’E'r s3dbsiff ahe Wit Babstrate

exanfd €an Wieks tdi& é}:%rg:'lae;LCt%(ggel oft f]:%equ)%i etad mother

substrate cutti ng evi ce 60 and wer subs
cut tSURF Fakec 070 thieadgasl ondoa edichecuitdrrawbaglt hda can be

st r adediicdd .NerR4Phe HROPL 2 willehOGld BPegéu?%BE%atcﬁ]l cutter wheel
strgzt%g line P2P3 (curve Rl

55 maves gRSE BHEST Pk PamtREE Mot e edgene tireebonded
90, moitheruppeist3akst L e tadt toR8 @R¥HCEaEA eRftiPeyhecel 62a
| ower._substrate . cutting device 70 are noved al ong the

cur V&R Fefiised commanette itheslead whepparhRubEeR is moving

20 nainnsumharepomtlbhe bonded
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Specifically, when each cutter wheel 62a is moved
on a broken line (the straight line P1iP2, the curve R1l, the
straight line P4P5, the curve R2, the curve R3, the curve
R4, the Straight line P10P11, the curve R5, the curve R6,
the curve R7, the straight line P14P15, the curve R8, the
curve R9, the curve R10, the straight line P20P21, the curve
'R11 and the straight line P12P22: see Figure 66) of the line
to be scribed, the load onto each cutter wheel 62a can be

reduced.

As described above, in the case where the cutter head

65 including the servo motor is used, when each cutter wheel



30 not her substrate 90 (see Figure 66). As described

above, the pressure onto the bonded nother substrate26/03/2007

90 can be noved such that the scribing |line 26/03/2007
- 196 - MD0O31 formed along thé £P¥st direction and the MD0O31
scribing line to be forned along the second direction
are connected by a curve. Thus damage to each cutter

wheel ¢ 5235 can, he {heed;ﬂ)%%% h(jea}:n%g;gl ¢l rtlgzg{)eahqe pressure

when the direction o eac cut
chang®d FaBmatidefi vheedi 622t owho ttthe enmsiedomdther substrate

di recdg eln lﬁe’i?@ﬁﬁce& WChh %ﬂt%rg} Ebégﬁoﬂfur %%rsmgtl?rasn.on

as described with reference to
cut t SPPMAgRIOBS hentt keliofgthe sartte mwheel 62 auseul, be d@ppressed,

8 he respeRsedicdiensél &G Raffnd Q%ab@?qﬁéﬁ ?Sr .'Long period

transqaﬂ}ed to each cutter wheel 2a can be quic
Thus ® éﬁ“ih@'°HPes§HP8tane8§hCééﬂﬂeﬁﬁhheel 62a

noves froman inside' side of a unit substrate or an

out si de' S|d@hof thebU£lt substrate to an outer
circunferentiar ed§8°8FTPHE bofiediRG: heSYAFeBubst ridtkstrate
90, wmhaufegtiuonng appharatns eamﬂhﬁleé sﬁaasmtebe:uttmg method

1 0r edu Seggaéﬁﬂﬁé ey PRk ‘i‘)re‘%ﬁe In u ch;?x? gl g)reeereﬂa %F 835%!5%& above
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noved
of tﬁét%oﬁeﬁéreh@@hE¢ E;mmx¢atb 80, 61 he Hoo@treant aheagphresent

cutteg 6 n d e h d
chon heheSin 2R Tarnbe 6E9YLe:OPPEEC el NBab A on cne
SpecPrPedinsntafAencetond abover whtds wRieristomdidut bhe scope

a brekehd pheséhhe nichdiight shbﬁ@d%gntEEgrgﬂéH% ely based
t he stralgg | i ne PA4P5, the curve curve
the ¥ ARRS - t ik %Fr%%@ﬂtuW%’@HﬂDImattW%@ﬁ}@lled in

R5, thwe agtr ¥€n R&pleinbﬁt%k&t‘iﬁvﬁenf: hs%oiuter 8k gigcﬂr!dl%gY. based
curve the curve

P14P15 the curve g
t he St rigne FFB%P%zﬁ ithe Wﬂ%&n%{btﬂt% a5d common
strdirg:lﬁlddgvae fE?bBPZﬁe geeclrigiient6r ehet bethiled pPeferred

n h wheel 62 n

- be %‘?r[ﬁo%qnenttge Oggeopégsgg 11%#ér£teiron e%ur?:h%r?n%rebelt is
understood that any patent, any patent application and any
references cited in the present specification should be
incorporated by reference in the present specification in
- the same manner as the contents are specifically described

therein.
INDUSTRIAL APPLICABILITY

The substrate cutting system according to the present
invention is capable of simultaneously pefforming a cutting
processing in two directions orthogonal to each other on

 the top and bottom surfaces of the substrate with one setting
of the substrate since the substrate cutting system according

‘to the present invention has a structure that the substrate



30 reduced. As described above, in the case where the

cutter head 65 including the servo notor is used, 26/03/2007
when each cutter wheel 26/03/208_ - 197 - MDO31l 62a

scribes the bonded nmother substrdfe 90, the pressure  MD031

of each cutter wheel 62a onto the bonded not her

substrate 90 can be reduced at an arbitrary | ocation.

Thus, ; 3brass HeH C#J‘Earla%g.est up)tgz?:t%%t \%?Hegl substrate

wheel 62a can e suppresse
62a cANPRRLEiRM|devins wherchn g Joite paim @ctcom'ﬁancﬂsem.th to the

(abovovémaet b8 Aft Gl P& bolhe SHASL I 8 %E{at dfhe entire

sy ste substrate manufacturing apparatus an

subst R a0 Bg FefHead. 18ndce oY IREY @f hubgtaeses can be
8 nverdif facthiaxd ybern: .descri bed above with reference to
Figures 1 to 67. However, the present invention

shoul d not be interpreted solely based on the

enbodi ment s descthieb€deabove. al bubstyAder §600ths hafstdf and a
scop nventlon shoul d be interpreted
sole%quigé e %%gghe e RESTPR VRIGhs3reinyesdigfy cutting
thatatW@§§e§XlDfe@Otherthebatratanman@fﬁnfmt such as a glass

10€qui %ﬁb%@%a%@%fpfof Sﬁl@%ga?éﬁ %% J.%%hgigﬁys tal display

descr.i ptl on of presen 1 on an
knowAeddEet redif - t-h‘éh@lééﬂﬁqﬁm(mtbﬁrehé igetainake the footprint

pr ef 8¢r €le ﬁm&@%&ln@%ﬁg%ﬁﬁﬁhd' PYEN trate ycuttlng

Furthernmore, it is_20 understoo at any pa
* pat et EpPYS Lo i TRAUGRA A eErRawh g dia @:fﬂlwuelmetly cut a
preseatispgcotf imathan Sdwuitshfes i ncor porated by
sreference in the present specification in the same
manner as the contents are specifically described
therein. 25 | NDUSTRI AL APPLI CABI LI TY The substrate
cutting systemaccording to the present invention is
capabl e of simultaneously performng a cutting



30 processing in two directions orthogonal to each

other on the top and bottom sigSf aces of the substrate26/03/2007
with one setting of the substrate since the substrate

cutting systemaccording to the present invention has

a structure that the substrate 26/03/2007 - 198 -

MDO31 is held by clanp deviCedIldhd is supported by a

substrate supporting device which slides in

accordance with to the novenent of a cutting guide

body. Ahuosthe eSicte tahgt Rgsedh,  Bomsy 5§ £ can be
reduced, and a varjety of substrates can be 5
effectively &ut .Pai¥ theffiecygibing sdbser atforadmg ngreans

5sys§ﬁxgr@§a qacgﬂgsgggheo%%&,i_ng line systemwhich are

used for cutting  a variety 6f nother substrate
materi al s, sachaas afgkaziblfgsdbsicas efassetif@irting the

di s L%y nel of.a liquid crystal display _device,
et O5LF (5 B5T o1 RTe TORBLBST 155 G5rike T4 1 bBpr PR OF
of trke subst bat esEriBimng %%h@gga%ﬁ@eméé@ét t&r(;ﬁ‘)tv%s on a

cutLing line systemreduced and conpact and
ef filgEéntIurfage L var isebgtebtrotimerars ubstrands ditrsction

199 - 3 .:A substrate cutting.

10 yarg SUTEhI SIS paif BTSRRI e trbfimagmeans
meawses5 ar rangedohdcisng feaeh ©f hehe aupRicka®k in the X
scri bing_devices for supporting the pair of scribing
fo?ﬁ%ﬁg fHReCHEdNs such that one of the pair of

of & substrat e nanas SRR ot 3 FibbBEting
ot kB @Rittheopaiscrdfoiser | Gengcdor wuwy ndwts thevesion of
15 3i ?gg?:ﬂ%ﬁi& ucﬁef\‘?f(?es()fmgxpees Sil'%lbsg rYata%iiaq Eﬂ?%eétigéi; a!amd

a substrate supporting means for supporting
the substrate in an X-Y plane such that the pair of
scribing forming line means scribes the first surface
of the substrate and the second surface of the

20 substrate, wherein the substrate supporting means
includes:

a substrate supporting device being
supporting by the scribing device guide body and moving
together with the pair. of scribing devices in the Y

25 axial direction; and
| a fixing device for fixing the substrate in

the X-Y plane.

2. A substrate cutting system according to claim 1,
30_ wherein the substrate supporting device supports the
substrate such that the substrate supporting. device
does not rub the substrate or exert any force on the

) substrate when the pair of scribing devices and the



a scribing device guide body for supporting the pair

of scribing devices such thatzgte pair of 15 scribin@6/03/2007

devices noves in a Y axial direction; and a substrate
supporting nmeans for supporting the substrate in an

X-Y plane such that the pair of scribing formng |ine
nmeassrsicindpesdehicdi rgrider flasdy afiodde substiat ey angkial
the.second surface of the 20 substrate, wherein the
sub®tTa e Qlpporting means includes: a substrate
supporting device being supporting by the scribing

devi ce gui de body and noving together with the pair

of Ecrd bHgsHeateescuttine ¥yskenaxicaordingctioncland 1,

a fjxi I C I.xing the substrate in he X-Y

5pI adrlll)le%f%rgzms? u%s bssgtt%t?u ?Lpﬁﬁrﬁggea’?‘éﬁ(&%rb‘?(ﬁ%“?%s’
claiml, 30awhéiebn tdhigsHisly ag@osePPaid | Becde¥hCaeing
supports the substrate such that the substrate )
suéﬁﬁ?ﬁi FBVicBE sdeles ofotheupubrbraudstrper binexdawice
any, gy C e ulst - . pai r_ of rihi :
oy oL BeBPeL L e e Bhrh LB, [ying S g bing
guiddy sedguadeebodyt.he Y axial direction. 3. A
substrate cutting systemaccording to claiml1, 5
wherein the substrate supporting device includes: a

fi kst asubgid ot SupRELihhg SRAHONE8HAGind! W deth R 3,
one_side of the substrate supporting device wth

r e¥pecelRothenbiral avbetraon ORI igt iSsiaig orddvicdades
guid&g, RAdY.i 10 df _/%ﬁ—gtastg’flﬁ}set Wt S8 a&ﬁ?é&" %he
to claim 3, “wherein the Tirst Subs e sSupporting’
sepllboalingloflefirst substrate supporting units moving in

15 parallel along the moving direction of the scribing
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device guide body, and

the plurality of first substrate supporting
units moves together with the scribing device guide
body along with the movement of the scribing device

guide body.

5. A substrate cutting system according to claim 4,
wherein the first substrate supporting unit includes a
substrate supporting means for supporting the

substrate.

6. A substrate cutting system according to claim 5,
wherein the substrate supporting section is a plurality

Qf cylindrical rollers.

7. A substrate cutting system according to claim 6,
comprising at least one rotation transmission means for

rotating the plurality of cylindrical rollers in



a plurality of first substrate supporting units, the
plurality of first substrate upporting units noving 26/03/2007
in 15 parallel along the noving direction of the
scribing device guide body, and the plurality of

first substrate supporting units noves together with

t heascorBangedeniitde gk deovhadytal@hg tiet hsdhidbing device
nmovenent of _the scribing device 20 guide body. 5. A
sub¥PtET P8 ting system according to claim 4,

wherein the first substrate supporting unit includes a
substrate supporting neans for supporting the 25

sub%t réat éUb@trAt§uU§W@t@ cavsteny systemiagcordi ngain 6,

subs Lrate.suppg rting s

L o ol eing, iRk £ RHoR85s e Bh R e
Cutdiﬁ ngybmsdﬁnabcmﬂlél@ tin Cd@tdrdancs OGN Stig vement
| eas ne rotation transm ssion nmeans for rotating
thé:”{) QIS RINT AGVREE 8EdRoPPEYs in - 201 -
26/ 03/ 2007 accordance with the novenent of the
scri bing device guide body. 8. A substrate cutting
syst-e® agebfdraget cuttding 65ystemoapcosiligga wonttalm 5,

se for l'otat|r1 the luralit of cy l'i.ndri cal
L0 ol é?ge P 2 oF dATCE U R ??ﬁf?ﬁﬁéén@ﬁ?ﬂ oft St e Plurality
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scrifbbag tdevi ce gui de body. 9. A substrate cutting
system according to claim5, 10 wherein the substrate

supporting neans is a plurality of belts. 10. A

subsgt r at es@d’stéfaﬂ% S%&E@fﬂ@cggggéﬂg AR HALD %6 claim 9,

corrprl Si ng at | east one rotation transm sSsSron nea

focommslsnnglanglehetpbueatmt@txﬁnkxﬂaﬁsmﬂssMEmomﬁaneefor
Wi t
curcE:mg the plurality of belts in accordance with the

movement of the scribing device guide body.

11. A substrate cutting system according to claim 9,
comprising a control section for circling the plurality
of belts using a motor in accordance with the movement

of the scribing device guide body.

12. A substrate cutting system according to claim 1,
- wherein the substrate supporting device includes:

a second substrate supporting section being
brovided on another side of the substrate supporting
~device with respect to a moving direction of the

scribing device guide body.

13. A substrate cutting system according to claim 12,
wherein the second substrate supporting section
includes a plurality of second substrate supporting

units, the plurality of second substrate supporting



novenent of the scribing device guide body. 11. A

substrate cutting system aceaz@ing to claim?9, 26/03/2007
conprising a control section for circling the

plurality 20 of belts using a notor in accordance

with the novenent of the scribing device guide body.

12. UALlsEbaPrvaneg dot tenglipst eimagcohdi ngvingclarertiion of

wherein substrat e suppprting device includes: 25 a
secgﬁ §%g§?%§?eégﬂﬁﬁ%ﬁFﬁﬁ%3§§§g?on bei ng provided on

anot her side of the substrate supporting device with
respect to a noving direction of the scribing device

gui 4&- bbdyuPsbrase” RUELBRE &6 TElt tAGsPrejsgeo claim 13,
5acqﬁﬁgf@9nt€h§|§%éBﬂHLSﬁb %%%éqéqg o?%?ﬂBdPﬁfgsiﬁgiSaes a
supporting section 1ncludes a p ali'ty of "secon
substpsit ea sepporuppig timg t s metsle pl doal | t yuoposetond the
substra%e supporting - 202 - 26/03/2007 wunits noving

i n PArarT2tCal ong the noving direction of the scribing
devi ce gui de body. 14. A substrate cutting system
according to claim13, 5 wherein the second substrate

suppor th nFabnifatecrabetna sgabstr aceosdppar tong lesansls,

. 10f ory el tt_i sgll?)% trgggsgﬁghsrt%ggmﬁeégijgé trﬁeea Cpl'flt&liarigity

system according to claim erern

sulsst ratla rsupperdt rngleestion is a plurality of
cylindrical rollers. 16. A substrate cutting system
according to claim15, conprising at |east one

rougti an JUBSAES| ARt BAP Ss¥Ofem 12cEQEMANILPRIaim 15,
plurality of cylindrical rol¥ers i n accordance MAtﬁ

t hEoHpyarany ot fhastcendi ngtdbviwetrgusniesdigay mebhs Aor

15 SUBEHAE R U0 SUSLIMLACCOLS LG ALRLR 1901120, s
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u
rrsing a cont Yon ¥or
pl erabirtignce with the movement of the scribing device

guide body.

17. A substrate cutting system according to claim 15,
comprising a control section for rotating the plurality
of cylindrical rollers in accordance with the movement

of the scribing device guide body.

18. A substrate cutting system according to claim 14,
- wherein the substrate supporting means is a plurality

- of belts.

19. A substrate cutting system according to claim 18,
comprising at least one rotation transmission means for

circling the plurality of belts in accordance with the

- movement of the scribing device guide body.

20. A substrate cutting system according to claim 18,



of cylindrical rollers in accordance with the novenent

of the scribing device guide Xy~ 18. A substrate 26/03/2007

cutting systemaccording to claim14, 25 wherein the
substrate supporting neans is a plurality of belts.

19. A substrate cutting systemaccording to claim 18,
conﬁpmﬁrhﬁl@m'¢e§ﬂntﬁﬂkaSentmqnmfomr&nsnﬁssgonhﬁeaherallty

for 3 clin the ur al, |t S in ,accordance
wh R RgTEE ChERga t 0o pBLAER L HeBheB8nGR VR GRE DRRS Sment
20. oA shibsscallel reptddwigs yatiem aegording to claim 18,

- 203 - 26/03/2007 conprising a control section for
circling the plurality of belts using a notor in

. : mtor 10
saccef dacs, it hy e, stgﬁtpﬁrgﬁﬁ{/%f%%g evice

gui de body. 5 21.” A'su stra e cut

conpri si ng: @;xpalmf sfrlbwmgbhnge flanm nEorednsy means
arran ed f cin each the a pair of scribing devices
for®s ﬁﬁ;iﬁg Tscribing fornming line

nmeans such tﬁabaqeeoef sc%@b&hg gai{ cof %'Qﬁﬂkﬁbrtlng the
formng line neans noves on a first surface of
suBitat @f | AcERL M @x Earmdpgedtingn meamne tsuacrot h!eatofone of

100 PR PRt B Onete s eReeEON L LiRAR BB e =
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a Jomshi repdedec eo fub desubedy afcer isupgporxi agiathelipgidtion

of _s ng deV|ces ch that the pair of scrlblng
dedi sg?ﬁ')v%h?ﬁ 2ty ‘21‘3(? aPadFr &t i oRE iR afeEBiRFatieans

SuppQeki Nth NRaBschal SURRGYL G the %%%tt&ett% I1h afhe x
X-Y plane such that the pair of 20 scribing form ng

| | RElpdafsrecEioes the first surface of the substrate
and the secogd,auibacs LUl AMRELE BOPPUNNdn
the pair of scribing dev1ces guch that the pair of
scribing devices moves in a Y axial direction; and
a substrate supporting means for supporting
the substrate in an X-Y plane such that the pair of
scribing forming line means scribes the first surface
_of the substrate and the second surface of the
substrate, comprising a steam unit section for spraying

steam onto the first surface and the second surface of

the eubstrate.
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22. A substrate cutting system according to claim 21,
wherein a substrate drying means is provided in the
steam unit section, the substrate drying means being
for drying the first surface and the second surface of

" the substrate.

23. A substrate cutting system according to claim 22,

‘wherein the substrate drying means includes:



steamonto the first surface and the second surface of

the substrate. 25 22. A substatate cutting system 26/03/2007
according to claim?21, wherein a substrate drying

nmeans is provided in the steamunit section, the

substrate drying neans being for drying the first

surface and tdfe éeasnd g fate &hifd0 hdidy subsinate slit

23. ubstrat e ttin ste ac arding to claim22,
vvhe?pé\:n ?Ihefgﬁﬁf a'f}é %ﬁf{ng LithcFGakon . Cogable of

26/ @3 207ird d gRsds e Rl glaalfe body having a slit
section formed thereon, the slit section capabl e of

di schar gi ng a”ﬂ’br es%}lﬁl zé@lléﬁs aapaPrtknof e satppmmr ngtor
se I r ast. o i f
5 el tQL fé %}e aél]:l RS 15%r %fxbcg—t Wé'éat a

ody suc at a in pat
theEJaild elaaadﬂm pat]n kai fferinedybaadeanmh@ sur flace tofone

,the Subst.r substrate transportation path, the
Radtie AP Sk Potbdy SHRASEREOLUBRE (S SRS 1 2

r e|§i]ds\(:@:att@ egehnd, o?ﬁi‘@{orﬁ npkhe suybsirate ]heah st .one air

transportation pat the flurd [ead-in pat avi ng
appretiengeedy anshi tbemsfmiaate anovér emtliagive to each

per [ 0 tive nov directjon;
10 OE %acgglggyén eggFE%#%gt{ﬁnS%?rF%%% noﬁgkh tElrdflUld
knllfeedbd)dyplalaht Imetwleﬂgataippﬁoﬁf@maﬁglﬂl Beehi@Rrmf @hape in a
cogﬁtltutlng a fluid_ | ead-out path, the fluid |ead-out
TRELRAPAg RerRRRIEFYLgas dGch that t¥elafiveasmoving
whaggee@§ogeegnglscharged fromthe slit section and
passed through the fluid lead-in path, noves away from
20 the mai n suvhdtefafet hersuizsid dieaemin?d the sitbdtemate one

15 Cu%ﬂ:ngcnl)fSt %mgccordlt%% troelcaltallvr(ra1 2Ir:?ov:Lng direction, for
constituting a fluid lead-out path, the fluid lead-out
path leading out the dry gas such that the dry gas,
which has been discharged from the slit section and
passed through the fluid lead-in path, moves away from

20_ the main surface of the substrate.

24. A substrate cutting system according to claim 23,
wherein the wall face is arranged at a position facing
the at least one air k_nife unit body such that a fluid-
25 sectional area of the fluid lead-out path is larger

- than fluid-sectional area of the fluid lead-in path.

25. A substrate cutting system according to claim 23,
wherein the air knife supporting section includes a
- 30 clearance adjustment means for adjusting a clearance
'between the at least one air knife body and the main
~face of the substrate using the Venturi effect which

occurs when _the dry gas passes through the fluid lead-



wherein the wall face is arranged at a position facin

the at |east one air knife um@5body such that a qui36/03/2007

25 sectional area of the fluid | ead-out path is |arger

than fluid-sectional area of the fluid | ead-in path.

25. A substrate cutting system according to claim 23,

whei-8i Rathe air knife supporting section includes a 30

cl earance adj ustnent neans for adjusting a cl earance

between the at | east one air knife body and the main

f acesof At bebsitbateatoR titSngg sthe eMentdddraiie o Wi £t 25,

occu%s when the dry gas passes through the fluid | ead

- 2@Beresy, E%?z@b@ar¢4?$ét%uszeenﬁ 8¢96r aneludesi ng
stem accor dj ﬂEﬁ%@: I ance

g el an elas?%Oqunge?ﬁ%ogg least

adj ust ment means inc udes
sup@l@éﬁtamg kine fat hoeiafstbet@neenamh&m]fae;mmﬂynéiﬁemesmd the

the stl menbe mai n.surface Q E t he

sub8 ratseur a5 %ééﬁFTé%Fﬁ&rﬁﬁﬁnéF AN RECAL | Ghi RGrmanner ;
fl amdorm ng face for passing the 10 dry gas between
the lam nar flow form ng face and the main surface of
the substrat & i hBingni Abew f Fownseat éacet ol amssdmg the

fl b f f
10 %&J(ﬁégngegﬁggn Ehggl%ﬁi%%gy?ﬂPﬁg%gﬁéqggI aEeacedjthe

the at Teast one air surface
facmmgl tsher freten mrﬁMSﬁsméubﬁtd atenirddr aﬂ’Irﬁbw state,

for a .portiaon of the fl Iead in path. 27. A i
btg']ter e Y5y %ngc 29 ok nachpn one side
Wh%b@ﬂédéﬂﬁEStﬁ@ ofc theat b§§551@“%ﬁ¥¥é B&d?'rthe one

knife bodies on which the slit section is forned
ar Eadfige FLdRdacfagi nacthot hein SBrfACeubétnaEesubstrate

C 3N a n o) cla ere n
lss?%%bo O?ﬁghgghléégggé%goélrh daﬁﬂﬁ I the

slit sectionis fornmed is arranged facing
27. A sgubstrate cuttiﬁg system according to claim 23,
wherein each side of the at least one pair of air knife

bodies on which the slit section is formed is arranged

20 facing each other.
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28. A substrate cutting system according to claim 24,
wherein each side of the at least one air knife body on
which the slit section is formed is arranged facing

each other.

29. A substrate cutting system according to claim 21,
- comprising a substrate carry-out device for retrieving

the substrate cut by the steam unit section.

'30. A substrate cutting system according to claim 29,
wherein the substrate carry-out device includes a

zearry~out robot,



25 each other. 29. A substrate cutting system
according to claim?2l, compri® ng a substrate 26/03/2007
carry-out device for retrieving the substrate cut by

the steamunit section. 30 30. A substrate cutting

system according to claim?29, wherein the substrate

carry-out devike ¢actwdes aokedr ryxcdutiesobot, - 206 -

26/ 03/ 2007 the carry-out robot includes: _a suybstrate
hol di ng neans”f Ogru%‘ci'&ryrgi%ﬁg Iﬂ%ﬁglré%bWWe; for s%ﬁ’é‘ﬂl&@e the
r ot abbsagraeans for rotating the 5 substrate hol ding

means, having the substrate supported thereby, around

a first axis YePEPeRFat® rAbatibgt repes fand wotating the
Su L el A fo P [ tra

oo o meane L T ik LR, LBsBHbE Ehforcea
axi shéeelng dfderent firem tkesf ivest iaxilstvethe cabbiorate;
thear}sf\ilbstrate hel d by the substrate hol ding neans.

31. substrate cutting system according to clai m 30,

15 wherein the eissdidie ofi AL SYbsELAL e £ @i%ﬂ%@nhzthe

by the substrate circling means is transmtted to t
subdthsdi@ bt ptagineansans aadpnadi capawsiond axis, the

tr ansyg, 56l J1EeC [ [ results in the raqtatjon __.
100t thﬁu%{s}%l%gt te}:@érlé]t%jmat ;Mr%gﬁ%gaeﬁlzt tofsrroéﬂ ate® Z%IJészq.t ABHLS
subsimtdtca lc ot ithg sybiefaaechelingyt ehel @i 3date holding
wherein the rotating direction of the substrate
hoP§°R§ - means by the substrate rotating means is
opposite to the circling direction of the substrate

hol di ng neans
31. A substrate cutting system according to claim 30,

15 wherein the circling of the substrate holding means by
the substrate circling means is transmitted to the
substrate rotating means by a dynamic power
transmission mechanism which results in the rotation of
the substrate rotating means to rotate.

20
32. A substrate cutting system according to claim 31,
wherein the rotating direction of the substrate heolding
means by the substrate rotating means is opposite to
the circling direction of the substrate holding means

25 by the substrate circling means.

33. A substrate cutting system according to claim 32,
wherein the rotating angle of the substrate holding
means by the substrate rotating means is twice the
30 circling angle of the sgubstrate holding means by the

substrate circling means.

34 A substrate cutting system according to claim 30,



25 by the substrate circling neans. 33. A substrate

cutting system according to-c3@im 32, wherein the 26/03/2007

rotating angle of the substrate holding nmeans by the
substrate rotating nmeans is twice the 30 circling

angl e of the substrate hol ding nmeans by the substrate

ci reRehgi fredds Batapinmbsirisee et thrg systtemte holding

accqrdi to aj - 207 -,26/03/2007 rein.the.
r ot a%%%g i F/ge o%%%grgﬁ%sf?%%l%%l Ry n%légfq/gt W ?h’éCfmg
subdtiat eofotaki BYLILAAS caAMD U GCiMcGinisN®y Hhees@hbstrate
the substrate hol ding neans by the substrate circling

nmeast ard'd fePendett Psreasentofrer, eachsmother.

ssubstrate cutting systemaccording to claim 34,

wherei n the dynam c power supply of the substrate
rotdti rfy srelamicrairel thetdymasystpowerceupphy eb tdieim 34,

su t.e cictcli nmeans are i ndependent _from eac 10
ot ﬁ%}r.f %'él. &Ejgubgg?‘%?%cc@?‘?’% si}gipgﬁﬁ af&or g ﬂ%Strate
cl aloBaddng fuE4NET LAPELSI NP BBWOSHEREL SRS OBF  the
device for inverting the top and bottom surfaces of

t hSVAHIELE eCibCL HaGsporans Mra hendgbsndate from each

10t rapspertation device. 37. A substrate cutting system

according to claim30, wherein the substrate hol di ng
means is a plurality of vacuum adsorption heads for
hol3%i ng tg]g) ubstrate. .20 38. A substrate cutti ng )
sygrent acCordirAg St Sy oheS BT Lot | aF SR DT 300 afdade, 29.
COWRELRERY Eorffivialy MRANSuBOFrad €MOULAGS8An device for
unnecessary portion of the cut substrate. 25 39. A
subBVeatenguthpn§opy sndmbacsordisng froeel afmthe substrate

-In sitde O
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37. A substrate cutting system according to claim 30,
wherein the substrate holding means is a plurality of

vacuum adsorption heads for holding the substrate.

38. A substrate cutting system according to any one of
claims 29, 30 and 36, comprising a removal means for

removing an unnecessary portion of the cut substrate.

39. A substrate cutting system according to claim 9,
wherein the plurality of belts is wound around between
-a frame on a carry-in side of the substrate and a frame
on a carry-out side of the substrate, and

the plurality of belts 1lowers below the
scribing device guide body or emerges above the
scribing device guide body from under the scribking
device guide body while the first substrate supporting

section is moving.



on a carry-out side of the substrate, and the

plurality of belts |owers bel2fi8 the 30 scri bing 26/03/2007

devi ce gui de body or energes above the scribing

devi ce gui de body from under the scribing device
gui de body while the first substrate supporting
section is noving. - 208 - 26/03/2007 40. A substrate

cCuthhngss ordi o.claim 18, erein the .
plurafitygg%gggggé ng&gﬂhds Found et éﬁgét??agéa%% 18,
a céheyeim ishelepbfirdhetgubsStibales ahdl Rofid@NBrofn@Nbétween
carry-out side of the substrate, and the plurality of

bel  sTY TR rE Bel G Phdn sddepiohg thevpeksgarte podya oframe

ENesHas @ave ddie o iy @ﬁedgggggg%HégeaPQdy from

under the scribing device gul y while the second

substrate supg@ert iddgraldtyecvifonbestaoviagerdl. bdiow the

met f.Qr cutti.ng a brittl terial substrate, the

bri éflg{'égi eﬁeé’il%%ubﬁﬁja‘{ee i g &t R @EPOV] hethe

dewie Himgl udengoe 158 GUbSbE er SoPPRIHdH @8Y%I Ce&Ff Wing

sup ontin%_,a | ower surface of the brittle materi al .
it JaAde Prdvnghadel EBst serenendes t¥dlke byirrding

1o0metRlddlon $4bgbyahg, and a pair of scribing line

form ng neans 20 arranged on both sides of the
brittle material substrate's surface, the pair of

scri.bing _form.n sectian facing each other, with the
br i~ flg ¥§gépga%°F56%§FF§9éat 3fvé¥ﬁEe4qﬁ; substrate,
sulbir Bret sUBPRAL EATa Texise: MRt HSRAF&uR Dy b Wik ice g

center of the substrate supporting device, the pair o

scribing |i nBl¢ofa7HeE N ding:arranged in the space

i5in the "idd|§ Qﬁbgggaégbéhﬁsggting device for supporting
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a lower surface of the brittle material substrate and
fixing at least one end of the brittle material
subgtrate; and

a pair of scribing line forming means
arranged on both sides of the brittle material
substrate's surface, the pair of scribing forming
section facing each other with the brittle material
substrate therebetween,

the substrate supporting device has a space
in the center of the substrate supporting device,

the pair of scribing line forming means is
arranged in the space in the middle of the substrate
supporting device,

the method comprising the step of:

moving the pair of scribing line forming
means in at least one direction of an X axial direction

" and a. Y axial direction and further moving the

substrate supporting device in at least one direction



supporting device, the nethod conprising the step of:

30 moving the pair of scribing0?ine forming means in26/03/2007
at | east one direction of an X axial direction and a

Y axial direction and further noving the substrate

supporting device in at |east one direction - 209 -

26/ 03/ 2067 % ¥iale K rsqialondiantttlon ¥ndxiné Wiaritaion so

di regtjgn t l.ttl e material substrate.

42 g% Egbgﬁga?gec§¥%¢$%%:ﬁﬁ%ﬁ%f%%xﬁﬁgﬁqﬂftﬁb claim4l,

5 wherein the substrate supporting device supports the

bri %Ie natgr%al substrate so as not to rub the )
substr at eSBPSEREFE A LR8P BeRothewianding el eflain 41,

SubshédéBr the substrate supporting device supports the
brittle material substrate so as not to rub the

substrate or exert any force on the brittle material

substrate.



